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OCHOBHbIE YCOBHble 0603HaYeHuUs

HOMMHAJIBHBIH HAPYXHBIH JHAMETp IIMHAPHYECKON
4aCTH KOpIyca, AHHINA WM Tpydomposoma, MM
HOMHHAJIBHBIH BHYTPEHHMHA NHAMETP IAIWHAPAIECKON
4aCTH KOpIIyca, KPBIUKM, JHAA Wi Tpyborposona,
MM

CpeqHAH quaMeTp NHIKHIPHIECKOH YacTH Kopryca,
KpBILIKY, OHHI WIX Tpybomposoma, MM
pacyeTHHIA JUAMETP KPYrjaoro IUIOCKOTO [HHIUA WIH
KPBILIKKH, MM

HapyXHbI [HAMETp HAKJIAIKH, MM

paguyc ocd KoJjieHa, MM

BHYTPEHHMH PaJHyC BBIHYKJIOIO [HHALNA, MM
[HAMETP OTBEPCTHA, MM

pPAcYCTHBIA JUAMETP OTBEPCTHS, MM

HauboNbIKHA JOTycKaeMblil IuaMeTp HeyKpeIIeHHOro
OTBEpPCTHSA, MM

HapyXHblll JuaMeTp IHTynepa, MM

Gosblnas W Malias OCH OBAJBHOIO OTBEPCTHSL, MM
HOMHHANBHAS TONUIMHA CTEHKH, MM

pacyeTHasl TOMILWHA CTEHKH, MM

MHHHMaJbHast pacuyeTHas TOJIIMHA CTEHKH, MM
dakThveckast TOJNIUWHA CTEHKH, MM

TONMIKHA CTEHKH IU1ynepa, MM

TOJIAHA HAKJA[KH, MM

cyMMapHas npubaBka X TOJIUHHE CTEHKH, MM
npubaBka K TOMIMHE CTeHKH, PAaBHAS OTPHIATEINb-
HOMY JOMYCKY, MM

npubaBKa K TOJIUHE CTEHKH, KOMIICHCHpYIOIlas BO3-
MOXHOE yTOHeHHe HonypabpuxaTa IpPH H3TOTOBJIE-
HHH, MM

npubaBKa K TOJIUMHE CTCHKH, YYWTBHIBAIOWAS yTOHe-
HHE CTEHKH 3a CYET BCEX BHJOB KOPPO3HH 3a CPOK
cnyxObl W3HENUs, MM

BBICOTA BBINYKJIOH 4YacTH JHHINA JO BHYTpPEHHEHR
MOBEPXHOCTH, MM

BBICOTA BBINYKJIONH 4YACTH [HHIIA 1O CPEeAHMHHON
TOBEPXHOCTH, MM
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MIOIAab CCUCHHS IMEMEHTA KOHCTPYKIMH, MM
pacyeTHas JUIHHA OOOJIOYKH, MM

KPUTHYECKasi JUIMHA 00O0M0YKH, MM

pacyeTHeli KOIQMHIMECHT CHIKEHUS NPOYHOCTH
koo bunmenT CHWKeHHS MPOYHOCTH oOeyaek WK
IHMIL C HEYKPETUICHHBIM OTBEPCTHEM

k03 HUIEEHT CHIDKEHHST TPOYHOCTH O0CYaeK Wild
IHHULL C YKPEerUICHHBIM OTBEPCTHEM

KOIQQUIMEHT CHIKEHUSA TPOYHOCTH CBAPHOIO ILIBA
MHHHMAJIbHBIA JOTYCKAEMbIH KOIQOHIMACHT CHIDKECHUS
HPOYHOCTH

pacueTHoe dasienme, MIla (xrc/mMm?)

HapyxkHoe aasieHne, Mfla (krc/mMm2)

kpuTHIECKOe nancuue, MITa (krc/mMm®)
okuMaromee yeunue, H (xrc)

JonyckaeMoe HapyxkHoe masneshe, Mlla (kre/mMm?)
nomyckaeMoe okuMaromee yeunue, H (krc)
pacdersast temmeparypa, K (°C)

TEMIEpaTypa, TpH MPeBbIIIeHHH KOTOPOH Heobxonw-
MO YYHTHIBATH XAPAKTEPUCTUKA [UIMTENbHOM NPOY-
HOCTH, macruysoctd # nomydecrd, K (°C)
KpuTHYeCkas TeMmmeparypa xpymkoctd, K (°C)
KpHTHYECKass TeMIepaTypa XpymKOCTH MaTepuana B
HCXOAHOM COCTOSHHUH, °C

TEMIIEPAaTypa THAPABAMYECKUX (TTHEBMATHYECKUX) HC-
moltanui, K (°

CIBUT KPHTHYECKOM TeMIEpaTypsl XPYMKOCTH BCIEACT-
Bue TeMneparypuoro crapeaus, K (°C)

CIBUT KPHTHYCCKOH TEMIEPAaTYpPh! XPYIKOCTH BCIEACT-
BHE NHKIHYeckoi mospexpmaemocth, K (°C

CABHT KPHTHYECKOH TEMIIEPAaTypht XPYIKOCTH BCIEACT-
Bue Hehrponnoro obiydenus, K (°C

nanpsokenns, MIa (krc/mMm?)

obue MeMmOpannsle Hampsbkeuns, Mila (KI‘C/MMZJ
MecTHble MeMOpanubie Hanpsxedns, MIla (krc/MM®)
obumme narwbnble manpsokenus, MIa (kre/mm?)
MecTuble H3THOHBIe Hampsxenus, MIla (krc/Mm?)
obmme TeMmepaTypable manpskerus, MIla (krc/mMm?)
MECTHBIC  TeMMepaTypeble  HampskenHs, MIla
(kre/MM?)

manpskeHns koMmencaimu, MITa (krc/mMm?)
HAMPSDKCHAS KOMITCHCAIMA PACTSDKEHHS KM CKATHS,
MIla (xrc/mm?)

HANPSDKEHHST KoMmeHcamuu u3ruba, MIla (krc/mm?)
HAUPSDKERHST KOMIIEHCAIMH kpydenus, MIla (krc/mm?)
CpelJHHE HANpPSDKEHHs PACTSHKeHMs IO CEYEHMIO OonTa
g mmatsk, Mila (kre/mm?)

HANpsDKCHUA  KPYWCHHS B Gonrax MMM ILIHIBKAX,
MIla (xrc/mMm?)

rnaBHele manpsoxenus, Mila (Krc/Mle)I
KpHTHYECKOC Hampsbkenue okates, MIla (krc/mm?)
Hanpsokenre okatds, MIla (krc/mm?)
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(lgi'x)w, (css)wvrpynm,l TIPUBEICHH..
Hampskemait, MIla (xrc/mMm?)

pa3sMax [pPHBEACHHBIX HATIPSDKCHUI
obopynopanusa, MIIa (krc/mm?)
pa3Mmax TpPHBENCHHBIX HANpSKEHMI
Tpy6omposonos, MIla (krc/mm?)
HANpPSKECHUS Ha [JABHBIX IUTOm@Akax i, j, k, Mlla
(kre/MM?)

B 3JEMECHTAX

B ONEMCHTaX

TIpUBENiCHHBIE HATIpSKEHNMS 6€3 y9eTa KOHIEHTPAIHy,
MIla (krc/mMm?)

— MCCTHBIC IPUBEICHHDIC HANIPSDKCHUAA, PACCUMTAHHBIC C

YYETOM TEOPETHYECKOTo KO PHIMEHTa KOHIIEHTPa-
1 Hanpsoxernit, MITa (kre/Mm?)

— MECTHBIC YCJIOBHBIC YIPYTHC NIPHUBCICHHBIC HaIpsDKE-

HHSl, PAcCUMTAHHBIE C Y4eTOM Kod(@mimeHTa KoH-
ueHTpauznn YCJIOBHBIX YNpYrux Hampspkenui, MIla
(xrc/MM?)

aMIUTHTYA2 HanpsokeHuit 6e3 ydeTa KOHICHTpAIuH,
MIla (krc/mm?)

aMIUTMTYA2 MECTHBIX Hangsm(eﬂnﬁ C Y4ETOM KOH-
nedTpamud, MIla (xrc/mMm®)

aMIUIATYa TpHBEJEHHBIX HaIpspkeHmit O3  ydera
kouneHTparmu, MIla (krc/mm?)

aMIUIMTYZa YCHIOBHBIX YIPYTHX DPHBEICHHBIX Hamps-
KEHUH ¢ y1eToM Kod(pULMEHTa KOHIEHTPAIK YCIOB-
HBIX ynpyrux Hampsokemmit, MIla (xrc/mm?)
aMIUIMTYZa TIPUBEJCHHBIX HANPSDKEHHH B 3EMEHTaX
obopynosanns, MIla (xkrc/mMm?)

aMIUIMTyAa TNPUBEACHHBIX HATPSKCHHE B 3MEMEHTaX
Tpy6omnposonos, MIla (krc/mm?)

aMIUIMTYZAa IPUBEICHHEIX HANpSDKSHMI B OoaTax mim
mmubkax, MITa (xre/mm?)

aMIUTMTyAa TpPUBENEHHBIX HANPsDKEHMI C  y4eToM
TeopeTHiecKoro Koabdmiumenta koHmentpanuu, MIla
(xre/mMm?)

MAaKCHMAJIbHOE IIPUBENCHHOE YCIOBHOE YNPYroe Ha-
OPSDKEHHE [UKJIA C YIeTOM Koa(HimeHTa KOHIEHTpa-
IMH yCTOBHLIX YNpyrux Hampsoxenuit, MIIa (xrc/mm?)

- aMIUINTyda BuOpoHanpsbkeHus, Mlla (KI‘C/MMZ)
- HOMHUHAJIbHOE

JomyckaeMoe  Hampspkenue, MIla
(xre/mm?)

HOMHHAJLHOE JOMyCKaeMoe HAMPSIKEHHE IIpH TeMre
parype THApoMchBITaHmi, MIla (krc/mm?)

JonmycKkaeMoe Hampspkenne cxatus, MIla (xrc/mm-
MHHHMAJILHOE 3HadY€HHE BPEMEHHOI'O CONMPOTHBIECHNS
mpu pacdeTHol Temmeparype, MIIa (xrc/mm?)
MHHHMAIBHOC 3HAMCHHE NpERCTa TEKyWecTH TpH
pacueTHO¥ TemuepaType, MIla (krc/mMm*)
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— MHHHMAQAJIBHOE 3HAYCHHE Mpeneila TCKYYeCTH [pH

TeMmepaType THaporcrbTanmii, MIIa (krc/mm?)
npenesl BBIHOCAMBOCTH IPH CHMMETPHYHOM ITHKIIE
OCEBOTO PACTSIKEHHUS — CKaTUS IIPU PACUETHOH TeM-
nepaType, MIla (xrc/mm?)

ppeMst,

MHHMMAJBHBI [penesl JUTATEILHOH MPOYHOCTH 32
BpeMs { mpu pacueTHol TemmepaType, MIla (xrc/Mm?)
[PEZieN HON3YYCCTA IIPH PacueTHOW TemnepaType, IpH
KOTOpPOM 1e(opMaifs C y4eTOoM ION3YYeCTH [OCTH-
raeT 3aJaHHOTO 3HayeHAs 3a Bpems £, MIJa (xrc/mm?)
TIpeneN IPONOPIMOHANBHOCTH [IPH PAacuyeTHOH TeM-
nepatype, MIla (xrc/mm?)

OTHOCHTENbHOE YIUIAHEHHEe DSTHKPaTHOTO 00pasia
[OpH CTATHYECKOM PAa3pylIeHAA IPH PACTSKEHMH NpH
pacueTHOlM TemmepaType, %

OTHOCHTENIbHOE CyXeHHe IIOIIepeTHOTo CeueHns obpas-
a MpH CTATAYECKOM pa3pyllleHAM INIPH pPacTsDKeHWH
OpH pacuetHol Temmepatype, Yo

k02$UIMEHT NAHEHHOI 0 PacIMpenus TN PacueTHo!
Temnepatype, 1/K (1/°C)

MoOHOyJb YNPYTOCTH IIPH pAacueTHOH TeMIepaType,
MIla (krc/mm?)

xoopdunuent Ilyaccona

YUCJIO TMKJIOB HAIPYXKEHHAS OJIEMEHTAa KOHCTPYKIHHA
B OKCIUTyaTanuu

YHC/IO MUKJIOB JIO TIOSIBJIEHHAs] TPELMH B KOHCTPYKIMH
qacToTa Harpyxeuus, I'ng

4acTOTa BBHICOKOYACTOTHBIX IMKJIOB HanpspkeHwd, I'i
KOIDPUIUEHT aCHMMETpHM IMKJa HANPSHKCHUH
[OKasaTelb YNPOWHEHHMs KPABOW [eOpMHPOBAHHAS
TeopeTHUecKui K03 UIUEHT KOHUEHTPAmuW HAnps-
XKeHu#

TeopeTHUecKait KodhOUUHEHT KOHUSHTpAUMH IpUBE-
JEHHBIX HAUpPSDKCHUR

— ot dekTHBHBI KOIPOUIMEHT KOHNCHTPAMHA YCIOBHBIX

YIPYTHX HalpshKEeHUH

HaKOILIEHHOEe YCTaJIOCTHOE HOBPEXICHHE
nepopManus, %

mepeHoC HEHTPOHOB ¢ oHeprmeit Oomee 0,5 MaB,
HEeUTp./M*

koo drmuenT pammamuonHoro oxpymumsanns, K (°C)
Ko duImeHT HHTEHCHBHOCTH HaMNPSDKEHUH,
MIa-m? (krc/mm>'?)

KPUTHYECKUH KO3DPHUIMEHT AHTEHCHBHOCTH HAIIPSDKe-
wwit, MIMa-mY? (kre/mm®?)

ko3 driAeHT 3amaca BPOYHOCTH HO Upenely TeKy-
4eCTH

K03 dHMEHT 3amaca HPOYHOCTH IO BPEMEHHOMY
CONPOTHBIICHHIO

ko3bdupenT 3alaca DPOYHOCTH IO OPEAENy IJH-
TeJNIPHOH MPOYHOCTA
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ko3hUIMenT 3amaca HOPOYHOCTH MO  YCIOBHBIM
MECTHBHIM HATPSHKEHHSAM TPU  pacyeTax Ha IMMKIH-
YECKYIO TPOYHOCTD

K03(pUIMEHT 3amaca MPOYHOCTH IIO HHCIY IMKIOB
NPY pacueTax Ha IMKIHMYECKYIO MPOYHOCTH

HOPMBI TOCYHapCTBEHHBIE ATOMHBIE

ATOMHas SHepreTHYecKas YCTAHOBKA

HOpMAaJIbHBlE YCIIOBHS OSKCILTyaTaIluH

HapyiieHWe HOPMANbHBIX YCIOBHH SKCILTyaTaimu
apapwitHas cuTyanus

«IIpapmia ycTpoiicTBa M 0e30MACHOCTH IKCILTyaTanuy
obopynoBaHus ¥ TPyGONPOBOJOB ATOMHBIX 3HEpre-
THYECKHX YCTAHOBOK»




1. OBWMVE NMONOXEHUA

1.1. OBNACTb PACMPOCTPAHEHUA HOPM

1.1.1. Hacrosmme «Hopwmsl pacuera Ha DpOYHOCTH 00OpYHO-
BaHUS U TPYOONPOBONOB ATOMHBIX SHEPTCTUYECKUX YCTAHOBOKY» (B
JanpHedmeM wMmeHyemsie HopMaMu) NDOJKHBI NPUMEHSTBCS LIS
OUEHKH NPOYHOCTH OOOpYIOBaHUS U TPYOONPOBOJOB aTOMHBIX

sxrpocrannumit (ADC), aroMHbIx Ternonentpaneit (ATOLI), atom-
HbIX crannuil TemnocHabxerust (ACT), aTOMHBIX CTAHIME TPOMBIILI-
neanoro temtocuaGxkenust (ACIHT) @ ycrasoBOK ¢ HCCnenoBa-
TENbCKUMYU KIU ONBITHBIMU PEaKTOpaMu C TEMIEPATypo#l Termso-
nHocutensi we Beime 873 K (600° C).

1.1.2. Hopmer pacnpocTpaHsitoTcs Ha obopyaosaHue u Tpydo-
HPOBOJBL, IPOCKTUPOBAHUE, H3TOTOBJICHHUE, MOHTAX ¥ IKCILTyaTanus
KOTOPBIX NPOU3BOASTCS B NOJNHOM cooTBercTBuu ¢ IlpaBunamu
ADY.

1.1.3. 3a npaBWIbHOCTL NPUMEHEHWs HACTOSAIIAX HOPM HeceT
OTBETCTBEHHOCTh TNPEINPUSTAS WM OPraHW3ari|si, BBIIONHSBIINE
COOTBETCTBYIOIINH pacyer.

1.2. MPUHUMUMDbI, MOAOXEHHLIE B OCHOBY HOPM

1.2.1. B ocHoBy mnpuHsTHx B Hopmax Merogos pacyera
MOJIOXEHB! TPUHIMIBL ONEHKM MO CIEAYIOHMM NpeAeNbHBIM COC-
TOSTHUSIM:

1) XpaTKOBPEMEHHOE pa3pyllieHUE (BSI3KOE M XPYIKOE);

2) paspylicHWE B YCAOBHSX IIOJA3YYECTH 0NPH CTATHYECKOM
HarpyKeHUM;

3) miactuveckas AeGopMauyMs MO BCEMY CEYCHHIO JieTay;

4) HaKoIUieHWE NpEAeTbHO aomycTuMou pedopMamum mnonzy-
YECTH;

5) umKIMYecKoe HAKOIUICHWE IUIacTHuecKoi pedopManum, Ko-
TOpOe NPHBOAMT K HEJONYCTHMOMY H3MCHCHHMIO DPasMEPOB WX
KBa3UCTATUYECKOMY Pa3pyILICHUIO;

6) BO3HMKHOBEHHE MAKPOTPELNMH NpPH LUKIMYECKOM Harpy-
KEHUM;

7) noreps YCTOHYMBOCTH.
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[Ipu TteMnepartypax, HE BBI3BIBAIOMIMX NOJ3yuecTb MaTepHasa
KOHCTPYKIHMH, PAcueT TNO YKa3aHHBIM NpPEJeTbHbIM _COCTOSHHAM
IPOBOASAT € HCHOJIb30BARMEM _KpaKOBPEMEHHBIX XAPAKTEDHCTHK
TPOYHOCTH, IUTACTHYHOCTM U COMPOTHBJICHHS ASPOPMHUDPOBAHHIO _
“MaTepuasld, HE 3ABHCAIMX OT BpeMeHH. Mckmrouenme cocTasiisier
yueT JeGOpMaIHOHHOTO CTapeHuss u OOJyYeHHA NpPH_ PacyeTe.
CONPOTHBJICHHA XPYNKOMY Da3pyILECHHIO U NOABJICHUIO _MaKpo-
CTpenMH_ IpH _IMKJHYECKOM HAarpyxenuu. Ecom  okcmtyatanms
000pyI0BaHUA U TPYOOIPOROJIOB IPOUCXOAUT HPH TEMIEPATypax,
BHIBLIBAIOIIMX MOJ3YYeCTh MaTepUasia, TO pPACYET NPOBOAAT IO
YKa33HHBIM IPCHEIbHBM COCTOSHMSM C HCIOJTB30BAHMCM XapakTte-
PHUCTHK KPaTKOBPEMEHHOH H JUIMTEJIBHOM NPOYHOCTH, KPaTKO-
BPEMCHHOH W JUIMTEIBHOM IUIACTHYHOCTH M MOJ3YYECTH.

1.2.2. Pacuer Ha HpoYHOCTH OOOPYMOBAHMA H TPYyOONPOBOJOB
OpH NMPOSKTHPOBAHHM NPOBOJAT B [Ba JTana:

1) pacuer no BHIOOPY OCHOBHBIX DPa3MeEpOB;

2) noBepOUHBIH pacyer.

Ipu oueuke npoysocTH OOOPYAOBAHHA M _TpyGomposomos
IOJDKHBI TOJIHOCTBIO YAOBJIETBOPSTECA KAk TpeOOBaHHs paciera no
BHIOOpDY OCHOBHBIX PA3MEPOB, TaK M NOBEPOYHOTO pacyeTa.

1.2.3. [lpn BLINOJHEHHH pacyera IO BeIOOPY OCHOBHBIX paszMe-
POB yUHTBHIBAIOT AcHCTBylOIEe Ha 00OpYIOBAHHE M TPYOONPOBOIE!
JaBJIeHHE (BHYTDEHHEE M HApPyXHOE), a JUIs OOJITOB M ILNHJIEK —
yCHJIME 3aTSAra.

124 B KauyecTBe OCHOBHBIX _XapaKTEPUCTHK MATEPHAJIOB,
HCMOJIB3YEMBIX NPDH_ONPEEICHAN 3HAYCHUM JONYCKAEMBIX HANpPs-
KEHHH, DPHHATH BPEMEHHOEC CONPOTHBJICHHE. NPENEN TEKYYeCTH,
npefes  [IMTEILHOM TNPOYHOCTH M MpeAest moJ3ydecTH  (Tpd
OrpaH{veHAH JehOopManu).

JonyckaemMbie HanpspKeHHs YCTaHABIUBAIOT 10  yKa3aHHBIM
XapaKTepUCTHKAM BBEJICHHEM COOTBETCTBYIOIMX 3aIlacoB NpOY-
HOCTH.

12.5. B _ocHOBY (OpMVJI, HCHOJB3YEMBIX IIPH _pPAcyere 1o
BbIOOPY OCHOBHBIX pa3MepoOB, NOJOKEH METON NpeAe/bHBIX HATPY-
30K, COOTBETCTBYIONIIMX CACAVIONIMM NPEACTLHLIM _COCTOSHHAM:
BY3KOE DA3pYIICHME, OXBAT IUIACTHYECKON aedhopManHed BCEro
_ceuenns 00OPYIOBaHHs WM TPyOONpOBOaa, NOTEPs YCTOMYHBOCTH U
_JOCTIDKCHHE TPeNeaLHOR _nehopmaruy,

1.2.6. Hocie pacuera no BeIOOPY OCHOBHBIX Pa3MEPOB HPOBOJAT
NOBEPOYHBIH pacueT, BKJIIOYAIOMMH HEOOXOAUMBIE pas3fieasl M3
CIIE/IYIOLIEr0 Nepeuss:

_1) pacuer ma craTHuEcKyIO HpPOYHOCTE;

2) pacder Ha yCTOHYMBOCTE;

3) pacuer Ha [UKIMYECKYIO M JUTHTEIBbHYI
IpGYHOCTD; o T

4) pacuer Ha CONPOTHUBJICHHE XPYNKOMY pa3pyLICHHIO;

I_II/IE(JI HYECKYHO
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5) pacueT Ha JUIMTENBHYIO CTATHYECKYIO NPOYHOCTD;

6) pacueT Ha nporpeccupyomiee (HOPMOU3MEHERNE;

7) pacueT HA CEHCMHUYECKHE BO3/CHCTBHUS,

8) pacueT Ha BHOPONPOYHOCTD.

TloBepounbIl pacieT OCHOBEIBAETCS HA ONEHKE MPOYHOCTH MO

JOITYCKAEMBIM ~ HANPSOKEHWAM,  EMOPMATIHSIM W ko3 PumenTaM
VATCHCHBAOCTH  HanpsokeHns. ~

VI.277 TIpH TIOBEPOTHOM pAceTe YUHTHIBAIOT BCE JEHCTBYIOMME
HArpy3KH (BKJIFOYAS TEMIEPATYPHBIE BO3AEHCTBHS) M paccMaTpu-
BArOT BCE PEXUMBI OSKCIUTYATALHH.

v1.2.8. TloBepouHbii pacueT HA CIaTHYECKYIO MPOYHOCTH MPO-
BOASIT VISt ONIPESICNEHHS HANPSKEHUH NPH BCEX 3HAYEHMAX HATPY30K
¥ TEMIIEPATyp B PETIAMEHTHPOBAHHBLIX NPOEKTOM PEXUMAax paboTHi
YCTAHOBKM M COUOCTABJICHHA NOJYISHHBIX 3HAYCHWH C JIONycKae-
MBIMH, ONPENC/ICHHBIMHA TIO TPEASIbHBIM COCTOSHASM, yKazaHHbIM
B 1)u 3) m12l,

Vv1.2.9. Tlosepounnit pacyer ©Ha yCIOMYMBOCTH 3AKIFOUACTCS
B ONPE/CICHHH [JONYCKAEMBIX HArPY30K MMM JIOHYCKAEMOTO PECypea
9KCIUTYaTAIMM, OPEBBHIIICHAE KOTOPHIX BBHI3BIBAET BO3MOXHOCTD
TOTepU YCTOMYMBOCTH MNPY HATPYXEHHH HAPYXHBIM JaBJICHHEM
U CKUMAIONMMHU Harpyskamu [cM. 7) m. 1.2.1].

V1.2.10. TloBepouHsiil pacver HA NPOYHOCTH NPH [HUKIMYECKOM
U JUMTEIbHOM IUKIHYECKOM HATPYyKCHHM BBIIONHSAIOT HA OCHOBE
apaym3a OOwWed M MECTHOH HAUPSHKCHHOCTH C UENbIO HCKTIOUCHHS
NOosBJIEHUs TpelmuH [cMm. 6) n. 1.2.1]

JlonyckaemeIe aMIUTATY/IB HANPSOKERHE ONPE/EISIOT UCXOAS U3
XapaKTEPRCTUK 1HKJIHICCKOH MW JUTHTEALEON IHKIHYECKON [pot-
HOCTH C BBE/ICHHEM 3aIACOB IIPOYHOCTH 110 JI0JIFOBEUHOCTH U HAIDS-
KEHUAM,

B pesynpraTe pacueTa Ha UPOYHOCTH NPU  [UKJIHYECKOM
U JUTATENIBHOM IHKJIMYCCKOM HATPYXEHUM ONPENE/IsoT J0NyCKa-
€MOE YHCIIO NOBTOPEHUH SKCILTyaTa
"HBIX TOBTOPHBIX OKCTIIyaTaIiOHEBIX Tel MEXAHIIECKUX
HArpy3oK, TEMIEPATyp X _DECypCa WM JIOTYCKACMBIE TEIIOBbIC

M MEXaHM4eCKHE HATPY3KH [ii_3RHAHHOTO wncia  HOBTOPCHAR

3KCﬁHJaTauI/ILOHHHX‘p@)KHMOB M_pECYpCa IKCILTyd TAIHN.
1.2

11, Tlosepounmit pacuer na CONPOTHRJICHUE XPYIKOMY
Pa3pyLICHUIO NPOBOAAT HA OCHOBE COMOCTaBJIcHUs Kodhduimenta
UHTCHCUBHOCTH HANPSXXCHUH € KPUTHYECKMM 3HAYECHHEM B [EIIX
HCKJIFOUCHUS] BO3MOXHOCTU XPYNKoro paspymenrs [cM 1) m 1.2.1].

1.2.12. Pacuer Ha QTHTENLHYIO CTATHYECKYIO NPOYHOCTH MPO-
BOIST HA OCHOBE COMOCTABNAECHHS NEHCTBYIOIIMX HANPSIKCHUH BO
BCEX PEXHUMAX C JONYCKAEMBIMH C LETBIO HCKTIOUCHHS PAa3pyLlicHus
obopy0BaHHs WIH TPYGONPOBOMOB NPH OMHTENLHOM CTATHIECKOM
HarpykeHun [cMm. 2) w 4) m 1.2.1]

HomyckaeMBIe HANpSKEHHs ONPEACIAOT WMCXO/A W3 XapakTe-
PHCTHK CONPOTHUBJECHUS /UTMIETIbHOMY CTATHYECKOMY DPa3pyHICHHIO,
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3aBUCAIMX OT TEMINEPATYPsl M JUIATENBHOCTH HArpy:KeHHs, ¢
BBEJCHUEM 32MACOB MPOYHOCTH MO HATPIKEHUSIM.

B pe3ynprate pacuera onpeneasiorT JOMYCKaeMble Harpysku s
33JAHHBIX PEKYMOB H pecypca OKCIUTyaTallid UM JIOMyCKaeMbIH
pecypc Ui 3aJAaHHBIX PEKHMOB JIKCILTYaTdLUH

1.2.13. Tlosepounblii pacuet Ha Iporpeccupyromlee GopMon3Me-
HEHHE MPOBOASAT HA OCHOBE AHAJIH3A HANPSKEHHOIO COCTOAHHA C
HeSIbI0 HCKITFOUYSHHS HEJIOMYCTHMBIX OCTATOYHBIX M3MEHEHMH (POpMBI
n pazMepos Jem. 5) m 12.1]

Hpenenphble nonyckaeMble M3MEHEHHsT (OPMBI H Pa3MEPOB B
pe3ynblale NPOHECcca HAKOIUIEHHMsl HEOOPAaTHMBIX  I1ACIUYECKHX
nehopMalpii YCTAHABIUBAIOTCS MPOCKTHOR (KOHCTPYKTOPCKOiA) Op-
raEm3aguedl B KaXaoM YacTHOM CIIy4ae ¢ YYeTOM Ha3HAYeHHS H
ycnosuil paboThl 00OPYMIOBaHMS WM TpyOOIPOBOAOB.

B pesyTprare pacucra onpeicTAOT AOIYCKaeMbIe HArPy3KW s
33JaHBBIX PEKVMOB H pecypca “IKCIUTyaTaldH WIH JIONyCKaeMbIH
pecype Uil 3a/[aHHBIX PEXHMOB IKCILTyaTalHHU.

1.2.14 [osepounblit pacier 0bopy10BaHus U TPYOONPOBOIOB Hd
celiCMUYecKHe BO3JCHCTBHMS IMPOBOJAT € YYETOM COBMECTHOTO
JNEeHCTBHA OKCIULyaTAUHMOHHBIX U CEHCMMYECKMX HArpy3oK
obopyaosanusg H TpyOONPOBOAOB BHINOJI-

HANPSXKEHUAM, HO [ONYCKAaeMbiM Hepe-
AM, 10 _KPWIEPHSM DMK THYCCKON TPOYROCTH M YCTOHUM-
BOCTH ([IOCHEAHEE — TOJABKO it 000pyIOBAHHA)

1.2 15. Ilpusefenriple HalpSKEHHs, CONOCTABIAIEMBIE C JOMYC-
KAEMBIMH, ONPEIEIAI0f 10 TEOPHHM HauOOJBMINX _KacaTe/ibHbIX
Hanpmxemm 33 _HCKJIIOUSHHEM pacqena Ha_CONPO1HUBJICHUE xp_yn-

10 _teopan FAHOO THITT Hopwanwux HAIPSIKCHAN

1.2.16" Pacuer HampsbkeHuit Oe3 ydyera KOHIICHTPAOUM MPOBOAST
B MNpCAMOJIOKEHUN JIMHCHHO-YIPYIOro IOBeJCHAS MaTepHana, 3a
UCKIIOUCHHEM 0CO0O OrOBOPEHHBIN Ciyyaes IIpH OuCHKE UMKIN-
YeckOd MPOYHOCTH 33 NpeJeNaMM ynpyrocTH WCNONb3YETC BANps-

)KCHHC lld'}hlBaCMOt‘ yCJlOBHH\/I VU}')VTVIM 3!0 HaIIDSI}KBHI/IB deHO

Baemon ToUKe B MOJIyJib_YIPYTOCTH.
A.2T7TTIpH pacuetax mo BHIOOPY OCHOBHBIX Pa3MEpOB MORBI-
m HME MPEEIOB TPOYHOCTH H TEKYYeCTH MOJ jicicTeneM ofury4eHns
He yYHinIBalOT CHIKEHHE XAPAKTEPHCTHK MAACTHYHOCTH, COTPO-
THBIICHUS XPYNKOMY, YCTAJOCTHOMY, IUIMTEIBHOMY CTATHYECKOMY
Pa3spYIIEHUIO U TIOT3YYECTH BCAC/CIBUE BIAMSHHUS ODJNYYCHHS YuH-
THIBAK)1 TIPH NPOBEAECHHUH COOTBEICTBYIOUIUX PACYETOB C HCIONb-
30BAHUEM 3THX XAPAKTEPHCTHK
V1218 Bousuue paGouux Cpel Ha WAIMEHEHHE XapaKTEpPHCTHK
HPOYHOCTH IPH HEVOXOIHIMOCTH JOJDKHO YYUILIBATLCS B [OBEPOY-
HOM pacueTe Ha OCHOBE TPENACTABHTENBHBIX JKCICPHMCHTAJIBHBIX
JIaBHBIX
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2. OCHOBHbIE ONPEAENEHUA

2.1._PacuerHoe napjIcHHE-— MAKCHMAJIbHOE W30LITOUHOE JIaBJIE-
HI/Ie B OGODYJIOBaHHH nm TDV6OH(}0BOZ[€ HUCIIOJIB3YEMOE TIpH
PACYETE MO_BEIOODY OCHOBHBIX DA3MEPOB, PH KOTOPOM JOMyCKa-
eTcs  paboTa JNAHHOTO ODODYAOBAHUS MM TPYGONPOBONE IPH
pexumax HYD.

JUTs CTPaxOBOUHBIX KOPIYcoB O0OPYIOBABMS H TPYGONPOBOAOE
U 3AMUTEBIX OOONOYEK [OJ_ PACYCTHBIM AABJICHHEM UOHHAMAETCS
MaKCHMAJIBHOE M30BITOMHOE JABNEHHE, KOTOPOE BOSHHKACT B ITHX
KoprycaX mid 600H0uKaX NUpH pPasTEpMETH3ANHH 3allHIIAEMOTO
060pynOBaHUA HIH TPyGOMPOBOIOB.

B ciryuae, ecnu an€MEHT KOHCTPYKIIMM OJHOBPEMEHHO HATPYXKEH
BHYTDCHHHM U HADYXHbIM_JABICHWAMA, 33 DACUETHOE JABICHHE

IPHHUMAIOT DPAsHUNy 3TUX _JABJECHUH, MPH_KOTOPOH pacueTHas
ToMiiHa CICHKU NOJyYaeTCsl MakCUMAJBHOM.

277 PacueTHas_TeMIepaTypa — TeMIEpaTypa CTERKH 00OpyNo-
BAHMS WM TPyOONpOBOZa, paBHAs MaKCHMAaJIBHOMY CpDEJHEapHD-
METHYECKOMY 3HAUCHHIO TeMICPATYD HA €TQ_HADYXHOW M_BHYIDEH-
HEH MOBEPXHOCTSAX B OJHOM CeHEHHHU npH pexuMe HYD (s yacteit
KODITyCOB sA/ICPHBIX PEAKTOPOB pACUCTHas TEMIEPATypa ONpese-
JISETCSL € YYETOM BHYTPEHHMX TEIUIOBBLICJNCHHH kak cpenHeapudme-
THYECKOE 3HAYCHUE PACHPENC/ICHUsl TEMNEPATYP 1O TOJINHHE CTEHKH
KOpIHyca).

2.3._laapapsiuveckoe WM THEBMATHYECKOE HCIBITAHKE — POG-

HOE uarpyme}me o6opynopatins W TpyCONPOBONOE_BHYTPEHHHM

A HAPYKEBIM JIBJCHHEM C [ClbI0_NPOBEPKM WX _CILIOUIHOCTH
IOCIIE M3TOTOBJCHUS, MOHTAXA, ONPEACICHHOrO MEPUONa OKCITya-
TauMHM UNM _PEMOHTA.
3HaueHHE J@BJICHUA TMAPABIHMYECKOTO HIH ITHEBMATHYECKOrO
HCTIBITAHHA Onpelensior g coorsercreun ¢ Ilpaswiamu ADV.
2.4, 3aTar INUITeK — HACPYKEHHE IEMEHTOR OOOPYAOBAHHS VI
pr6onp030£(08 BBI3BAHHOE 3aTArOM IUINHJEK HJIH OOJTOB.
””””” 5._TIyCk -—oKCrJlyATANMORIBIA_DEXHUM, B_ILPOIIECCE KOTOPOro
BHEIINITE HATPY3KM U TCMICPATYPhl MEHAIOTCA OT _HAYAJBHBIX
_3HRUEHHM [0 3HAUEHHH, COOTBETCTBYIOIIMX CTALMOHAPHOMY pe-

TKAM __L”'Epn NYCKE TEMINEpAaTypa M _BHCIIHHE HACPY3KH MOIYT
UPEBLINATE 3HAMEHHS, COOTBETCTBYFONING CTAUMOHADHOMY DEXKUMY.

2.6. C1aun0}iapm,m PEXUM — IKCILTYATAMOHHBIN _PEXUM, 11pH
KOTOPOM BHELIHHE HATPY3KM W _TemiepaTypa OCIAloTCs MOCTOSH-
HBIMH B mpeneiax  + 3% HOMHHAIBHBIX 3HAUCHHH.

2.7 PaboTa cuCTEMBI apapHHHOMN 3ammm~31<cnnyaraunommﬁ
PEXIM, TIPH KOTOPOM BCHEACTBME CPAabATHIBaHUsl CHCTEMBI apapuii-
HOW 3aIATH 1O NPUYMHAM, HE CBA3AHHBIM ¢ pexumamu HHY?D
U BO3HHKHOBEHHEM pexmva AC, NpPOUCXONUT HU3MEHEHHE TEM-
NEPATYp M BHEUIHMX HArpy30K (B CTOPOHY Kak MOBBIIICHHA, TAK
H TIOHIDKEHHS) OT WX 3HAYEHHil NPH CTANHOHAPHOM PEXHUME, MYCKE
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WIM OCTAHOBKE O COOTBETCTBYIOI[UX NPOMEXYTOUHBIX 3HAUCHUR (B
YAaCTHOM CHyYae N0 ATMOCQEpHBIX NABNCHNMS W TEMIEPATYPHI).

2.8. U3MeHeHHE MOIMHOCTH peakTopa— IKCILyaTaMOBHBIH pe-
UM, TIPH KOTOPOM HPOHMCXOMHT NEPEX0ji ¢ OHOro CTALHOHAPHOrO
pexuMa paboThl peakTopa Ha JApYro# (38 MCKIIOYEHHEM PEXHUMOB
Iycka W OCTAHOBKH).

2.9. OcraHoBKa —HKCIUIYaTAUHOHHBIH PEXHM, NPU KOTOPOM
TEMMEPATypa M BHEHMIHHE HArpY3KH H3MCHAIOTCA OT 3HAYECHMH
napaMeTpoB Jiro00ro W3 HKCILUIYaTANUOHHBIX PEXUMOB O Hauaib-
HbIX 3HAUEHHH NApPaMeTPOB NPH DPEXUME IycKa.

2.10. Onpepeneme pexuma HYD —cM. npunoxernne 1 x Ipasu-
nam AJY

2.11. Onpepenenne pexuma HHYD —cm. npunosxenne 1 x pa-
pwam ADV.

2.12. Oupepenenme pexuma AC—cM. npunoxenne 1 x Ilpa-
pwiaM ADY.

2.13. ITukn u3sMeHeHMs HANPsDKCHHH — M3MEHEHNE HaNpsXeHUH
OT " MCXOHHOTO 3HAYEHHs C NEPEX0JOM  HUEpe3 MAaKCHMAJIbHOE

W MUHUMAaJIbHOC aNrcOpamyecKue 3HAYEHHs JIO UCXOJHOIO.
214 Tlonygukn M3MEHEHHs HANPsHKCHUN — M3MCHCHHE Hanps-

KEHMH OT MAKCHMANBHOrO (MUHUMANRHOrQ) 3HAYSHHS [0 MUHH-
MaNBHOTO (MAKCUMAJIGHOrQ) SHAUCHHS B_PacCMATPHBAEMOM HHKJE,

2.15. Pa3viax HanpaKCHUE — PASHOCTh MaKCHMAIBHOTO H MH-
_HUMANBHOTO HANpsKeHWH B Tponecce OAHOTO MUKNA H3MEHCHHS
HANPOKCHAH,

2.16. MakcuMmanpHOE (MHHHMAJIbHOE) HaNmpspkeHWe [UKNa—
MakCHMAJIbHOE (MUHMMAIbHOE) anre6pandeckoe 3HAYCHHE HAnps-
KEHII /Ui OHOrO [MKIA HX H3MEHEeHHs.

2.17. Pabounii pecypc— CyMMapHOE BPEMS CTAMOHAPHBIX M Ile-
PEXONHBIX  JKCIULYATANMOHHBIX  PEXHUMOB, BKJIOUAS  PEXHIMBEI
HHVYD u

2.18. o©,—obmue MeMOpaHHbIC HaNPsHKCHHs, BBI3BIBACMBIC
AeHCTBHCM MEXaHMYCCKAX HATpPy30K, HOPMANBGHAIE K _PacCMatph-

BaéMOMy cequH}o Qacnpeneneﬁﬂb no _BCeMy CEUECHHIO U PaBHBIC

ThenueMy 3HAYCHUIO HANPIKCHUA B JAHHOM CEUCHHH.

,219. o, —MeCTHbIC MEMOPAHHBIC HANDSOKCHHS, BBI3HIBACMEIE
JHCHCTBHEM MCXAHHUCCKAX HATPY30K. MEMOpaHHBIC HANPMKCHHA
OTHOCAT K KATErOpud MECTHBIX, ECNH pa3Mephl 30HBI, B Ipenenax
KoTopoil HampspkeHHs upeBocxogst 1,l{c], =He npeBrumaror
0,7./D(s—¢) w »1a 30Ha pacnonoxkeHa HE ONWKE YeM Ha
1,7 D(s—c) K Apyro¥l o6nacTu, rae HanpsHkeHHs npesbuuaror (o]
2.20._0,—ofmwme u3ryOBble HANPSKCHUSA, BBISBIBAEMBIE NEHCT-
BI/IeM L(aB.ﬂ_gI:H:Iﬂ )44 MeXaHI/I‘iebKI/IX HaTPySOK MeHﬂlOLgHgCﬂ ot
_MaKCHMaNBHOro  TONOKATEIb! €HUs 10 MHHHUMAJIBEHOTO
OTPHUATCIILHOrO  3HAUCHHS 1O BCEMY C

X m3rudy Kopiyca cocyna M TPYOONIDOBOJR B _LIEJIOM.
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2.21. O, —MECTHBIE W3rHWOHBIC HANPSHKCHNUS, BbI3BIBACMBIC
JNeMCTBHEM KPAaeBbiX CHJI W MOMEHTOB OT MEXaHMYECKHX Harpys3ok.

2.22. op—obmme TeMIEpaTypHbIE HANMPSKEHUs, BO3HHUKAIOMIUE
OT HEPaBHOMEPHOTO pacnpeneieHus TeMIeparyp Io obbemy aje-
MEHTa WM U3-32 pasinyus Ko3(PUUHEHTOB JIMHEHHOTO PACIIUPEHHs
MATEPHAJIOB, NPUBOJISIINE B NPEACTBHOM Cilyyae K HEJONMyCTHMBIM
OCTATOYHBIM H3MEHEHHAM (OPMBl M DPa3MEpPOB KOHCTPYKLHUH.

2.23., oy, —MECTHBIE TEMIEPATypHbIC HANPsIKEHHsS, BO3HHKAO-
e OT HEPABHOMEPHOIO PACTIPEACIICHAS TEMIEPATYp 10 00beMy
aeMeHTa IWIH u3-32 pasnuuds KodGQUIMeHTOB JIHHEHHOrO paciiy-
peHHs MAaTEpPUAIOB, KOTODHIE HE MOIYT BBEI3BIBATH HENOMYCTHMBIX
OCTaTOUHBIX H3MeHeHHH (OpMbI H pPasMepoB KOHCTPYKLUH.

2.24. o, —HANPAKESHUs KOMICHCAHMH, BBI3BIBAEMbIC CTECHCHHEM
cBoOOHOTO paciidpenns TpyOonpoBoaos wim Tpyb. B wmcmo sTHX
HANPSKEHUH BXOJAT HANPAXKEHHA PACTHKEHHS WIH CKATHA Ogm,
u3ruba Oy, KPYUCHHS Ty,

2.25. ©,,~—CpeAHHE HANPSKECHHS PACTMKCHUS MO CCUCHHIO
60172 WIM [IMMIBKH, BHI3HIBAEMbIE MEXAHHYECKUMHU Harpy3kamu (c
yueToM WIH 0e3 ydueTa 3arara).

2 Ty — HAMPOKCHUS KpPyYeHHs B 0OoNTax M IUMANBKAX.

2.27. (o), —TIpynna NpUBEMCHHBIX HANPSXCHHH, Ompeaeinsemas
[0 COCTABJAIOMIMM OOIIMX MeMOpPaHHBIX HANPSIKCHUH.

2.28. (0),—rpynna NpUBEACHHBIX HANPsKCHUH, ompemeinseMas
O CYMMaM COCTaBJISAIOIMMX OOIIMX MM MECTHBIX MEMOpaHHBIX U
00X H3rHOHBIX HANpPKCHUH.

2.29. (0);3,,— TPYNNIA NPHBENCHHBIX HANPSKEHWI, onpeaenseMas
KaK CyMMa CPEAHHX IO CeYeHHio 60ATa WM IHIIIBKH HanpsDKeHHi
PaCTaKEHHs, BBHI3BIBAEMBIX MEXAHHYECKHMH HArpy3kam, BKIIOYas
YCWIHE 3aTArd, M TEMNEPATYPHBIMH BO3ACHCTBHAMH.

2.30. (0),;,—TIPyNNa NPHUBEACHHBIX HANPSKEHAH OT MEXaHH-
YECKMX M TEMIEPATYpHBIX BO3JCHCTBUIN, BKIIOYAs YCWINE 3aTAra,
ONpeAesseMas IO COCTABIIAIOIMM HANpPSKEHUA pacTsokeHus, u3rubda
U KpyueHHs B OoJTax M ILIHJIbKAX.

2.31. (o,),—Tpynma NPUBEICHHBIX HANPKCHAH OT MEXaHU-
YECKHX HArpy30K M CeHCMHYECKWX BO3AeHCTBHM, ompeneasemas Mo
COCTaBmﬂomnM o6mmx MeMOpaHHBIX HANPsKEHAH.

2.32. (o, ), —TIpynna npUBEICHHbIX nanpsme!mn OT MEXaHH-
qecKix uarpy3orc U CEHCMHUYECKHX BO3JEHCTBHil, onpenciseMas no
COCTaBJISAIOMUM MeMOpaHHbix W OONMX HM3rHOHBIX HANpPSHKEHHM.

2.33. (Oy) e~ IPYNIA IPUBEACHHBIX HANPAKEHUH, onpenenseMas
O CYMMAaM CpPEJHHX [0 CEYCHHIO OONTA WM INNUILKH HANpsKeHui
PACTSKEHHUS, BBI3BIBAEMBIX MEXAHHYECKMMH HArpy3KaMH U ceficMu-
YECKUMU  BO3ICHCTBUAMM.

2.34. (0,)4, —TIpyNna NPUBENCHHBIX HANDPSKCHAH OT MEXaHH-
YeCKHX HArpy30K, TEMIEPATypHbIX M CEHCMHUYECKUX BO3ACHCTBUH,
onpeJeseMas 10 COCTABIAIONIUM HANPSKCHUH pacTsHKeHHs, u3ruba
U KpyueHHs B 0OosiTax WIM IUIHIBKAX.
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2.35. (O)gy —MaKCHMaJIbHBIH pa3Max INPHUBEACHHLIX HalpsKe-
HHif, OHpEme/sieMBIX MO CyMMaM COCTaBJISFOLIMX OOLMX MM
MECTHBIX MeMOpaHHBIX, OOIMX H MECTHbIX H3IHOHBIX, OOLIMX
TEMIIEPATYPHBIX HaNpspKeHWH W HaNpspkeHMH KOMIIEHCAauuM B
oBopynoBaHUN.

2.36. (0)ggx— MaKCUMaJIbHBIH pa3Max HPHUBENECHHBIX Hampsixe-
HHUH, oOlpeneiseMbiX MO CyMMaMm COCTaBJIOLMX OOMMX MIH
MECTHBIX MeMOpaHHBIX, OOUIMX M MECTHBIX W3THOHBIX, OOIIHX
TEMIEPATYpHBIX HaNpsHKeHHIt U HaIpsKeHWit KOMIEHCauuM B
TpybonpoBoaax.

2.37. (O,p)y —aMIUIATYa TPUBENEHHBIX HampshKEHWH, ompese-
JIIEMBIX TI0 CYMMAaM COCTaBJISFOIMX OOIUX WJIM MECTHBIX MEM-
OpaHHBIX, OOIMX M MECTHBIX H3THOHBIX, OOWMX M MeCTHBIX
TEMIEPaTypHBIX HANPSKEHHH M HAmpspkKeHWH KOMIIEHCamyh C
yYeTOM KOHUEHTpAauHH HanpspkeHu# B o6opynoBaHHH.

2.38. (0,p)x—aMIUINTya OpPUBEACHHBIX HAMpSDKEHHH, ompere-
JIeMBIX MO CyMMam COCTaBJSIFOLIMX OOmIMX MJIH  MECTHBIX
MeMOpalHbIX, OOHIMX ¥ MECTHBIX M3TUOHBIX, OOHIMX ¥ MECTHBIX
TeMIEpaTypHbIX HalpspKeRHH M HanpspkeHHH KOMIIGHCauuH ¢
yu4eTOM KOHUEHTpAauUM HampspkeHuit B TpybompoBopax.

2.39. (0,5)y —aMIUIATyda TNpHUBEEHHBIX HAMNpSLKEHHH, oOf-
pemessieMbIX MO0 CYMMaM COCTABISIFOIUMX CpefHHX HamnpspKeHWH
MO CcedyeHHro 0O0JITa WM IIMTWIBKYM, BBI3BAHHBIX MeXaHHYECKIMH
U TEMIIEPAaTYPHBIMM BO3JMEHCTBUSIMH, HAmMpsDKeHWH u3ruba, Kpyde-
HHAS M TEMIEpATypHBIX HANpPSDKEHHH C y4eTOM KOHIEHTPAIUH
HAMpPSIKEHUH.

3. AONYCKAEMbLIE HAMPAXEHUA, YCNOBUA MPOYHOCTU
M YCTOWUUBOCTU

3.1. HoMmuHanbHble NOOyCKAaeMble HANPSDKEHHS! ONPENE/ISIOT IO
XapaKTepUCTHKaM MaTephaja IpPH pacYeTHOM TeMIepaType.

3.2 HoMuHaNLHBIE MOMyCKaeMbIE HAIPSKEHHS [UISL JJIEMEHTOB ¢
pacueTHOH TemrepaTypoil, papHOH T, WM HIKE €€, pacCYUTHIBAIOT
10 Tpesiely TEKy4eCTH M BPEMEHHOMY COIPOTHBIIEHHIO.

Jl1g 3j1eMeHTOB C pacueTHON JemMrepaTypo# BRIIE TeMIEpaTyphbl
T, HommHanbHbie IOMyCKAEMEIC HAUPSKCHNS DACCHNTHIBAIOT _HO_
TIpeReily TeKyueCTH, _BpeMEHHOMY —CONPOTHBICHUIO M _Tpefeny.
IJHTEILHOR NPOYHOCTH.

3.3. Temnepatypa 7, pasHa:

1) mis aJrOMMHHEBBIX M THTAHOBBIX cmlaBoB 293 K (20° C);

2) onst uMpKOHMEBHIX cmitaBoB 523 K (250° C);

3) U1 YIJEPOJMCTRIX, JETHPOBAHHBIX, KpeMHeMapraHIOBHCTEIX
H_BBICOKOXPOMHCTBIX _cTasiedt 623 K (350° C);

4) JUIsL _KOPPO3MOHHO-CTOHMKHMX _ CTajiell ayCTEHHTHOIO Kjlacca,

KapOnpOUHBIX XPOMOMOJHOACHOBAHA/HCRRIX CTANICH W XKEe30HM-
KenesbIx CiiaBoB /123 K (4507 C).

21



3 4. HomuBambHOE MOMYCKAEMOE HATIPSKEHHME JUIS JJIEMEHTOB
_0bopYHOBaHis H TPyOOTPOBOJOB, HAI'DYKEHHBIX HABJICHHEM, MpH-
HIMAroT MHHAMAJILHBEIM M3 CIEAYIOUUX 3HAYCHUIL:

3 T . T . T
[G]:mln {Rm/nma RpOVZ/,n0,29 Rmt/nmt}-

J19 smeMeHToB 000pyRoOBaHHS U TPYOONPOBOJIOB, HATPYKEHHBIX
BHYTPCHHAM [ABJICHHEM,

Ny =2,6; no2=1,5 nu=15.

Jlnst anemMeHTOB 060pya0BaHNA B TPYOOMPOBOAOB, HATPYKEHHBIX
HAPYXHBIM HaBJICHWEM, NPEBHIIIAIOINAM BHYTpPEHHEE,

Mo =2,6; Hg2=2; My=2.

OKOHYATE/IbHYIO HPOBEPKY HA YCTOHYMBOCTL M KOPPEKTHPOBKY
(mpy  HEOOXOQMMOCTH) ONPEHAEICHHBIX TI0 HACTOSLIEMY Ppasieny
TOJIIOWH CTEHOK, HATPYXEHHBIX HAPYXKHBIM NaBJIEHHEM, MPEBHINIATO-
UMM BHYTPEHHEE, HPOBOAST B COOTBETCTBHH C pasm. 5.5.

3.5. HomuHajnHOE jmomyckaeMoe HATIPSOKEHHE B 0OJITAX  WIH
INWJILKAX OT HAaBJEHWs M YCHJIMH 3aTsra ONpeneisloT Kak

[G]w =R go,z/ﬂo,z s

rae nop=2.

JononnuTebHO B OosTax M LIMAIBKAX, TEMIEPATYpa KOTOPHIX
npeBblmaer temrepatypy 7, mo pasg. 3.2, yCTAaHABIHBAIOT HOMH-
HAJIBHBIE MOMYCKAEMBIE HATIPSKEHHS OT OABJEHUS KAk

_RT [sT
[U]wt—Rmz/nmra
THAE Mpp=13.
3.6. I KOpMYCOB CTPAXOBOYHEIX M 3AIUMTHBIX 060J0UEK
HOMHHAJILHBIE [IOTIYCKAEMBIE HATPSKEHUS

[G]c:min {R o/t R Zo,z/”o,z }s

roge 1,=1,85; ny,=1,07.

3.7. Ilpn ompenesicHUH HOMHHAJBHBIX JOMYCKAEMEBIX HATIpsOKe-
HEHl 3HAYEHHs KPATKOBPEMEHHHX HJIH [UIATEIBHBIX MEXaHMYECKHX
XapaKTepUCTUK IPUHUMAIOT MO HAHHBIM “TOCYAAPCTBEHHBIX MM
orpaciesblx craigaproB (I'OCT wmum OCT) WM TeXHHYECKHX
yciiopuit (TVY). Ilpu OTCYTCTBAM B 3THX AOKYMEHTAX HEOOXOAMMBIX
HAaHHBIX CJEAYET PYKOBOACTBOBATHCA AAHHBIMH, NIPHBENEHHLIMH B
taba. 1.1 wmm I11.4.

3.8. IIpn TeMmeparypax, mnpeBsluaromux 7, TpPH 3agaAHHOM
orpaniicHii HedOPMANII HOMZYHECCTH  JIEMEHTEL . DACCUNTRIBATOT
10 TipeneNly mossydectd R;. B cimywae orcyrersus B IT'OCT, OCT
wm TV CBEAeHUNl 1o mnpeneiaM MOJN3YYeCTH HOMYCKAETCA HX
ompenesieHle MO W30XPOHHEIM KpHBEIM, HPHBEACHHBIM [Uls pAma
MATEPHATIOB B MPUIIOXKEHUH 6.

Koag¢unment 3anmaca mo mpegeny monsydecTd R npmammaror
PaBHBIM €IHHHIIE.
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39. Ilpn temmuepatypax Beimie 7, B Tex Ciyyasx, Korjga
SKCIUTyaTALA  KOHCTPYKIHH ~BKJFO4AET JBA W DOJNEE  PEKHAMOB
HATPYXEHHs, OTJMYAIOIUXCS [0 TeMIepatype HIH Harpyske,
OCHOBHEIE DA3MEDPDI MOJ/DKHBL yNOBJICTBOPATE YCJIOBHMIO MPOTHOCTH

110 HAKOMICHHOMY JUTHTENRHOMY CTATHYECKOMY IOBPEXNEHIHIO

tl
Z[t]isl,

[A€ !;— IPOJOJDKHTEIBHOCTL PAabOTHl HA /-M pEeXUME HarpyxXeHHs;
[ ];—nomyckaemoe Bpems HarpyxeHus, COOTBETCTBYIOWIEE Mpenesy
TUIATENBHOM npOYHOCTH R4 =n,,0, (3HaueHHs R}, Moryt GmiTh
OpHHATH 10 Tabu. 4 upHaoXeHus 1); ©,—HanpsoKeHHe i-TO pe-
KHMA.

3.10. dna crajbHBIX OTJHBOK, HEODXOAMMEIE naHHBIE IS

KOTOpPBIX OTCYTCTBYIOT B roCygapCTBCHHBIX MJIM OTPACJIEBBIX CT4H-

_ApTa¥, TEXHWUSCKHX YCIOBHAX WJIM_ B TAOJ. | HPUjiOKEHHd 1,
3HAYEHUS MpeAesd TEKY4ecTH H BPEMEHHOrO CONPOTHBJIEHHS NpPH-
HAMAIoT paBHbIMH: 85% 3HadeHmst, npuseneHHoro B Ttabm 1 s
ONHOUMEHHON MapKM KATAHOW WJIH KOBAHOM CTajM, €CIH OT/IHBKA
noxsepratorcs  100%-Homy yibTpassykopomy MiH pamuorpadm-
4eCKOMY KOHTpoyo; 75% ykasaHHBIX Bbline 3HAYEHHH— i OC-
TaJbHBIX OTJIMBOK. T T

3.11. Ilpn KOHTaKTe JIEMEHTOB KOHCTPYKUMH ¢ HATpHMEM peax-
TOPHOM YHCTOTHI B pPAacueTax HCMOJB3YIOT pacyeTHRIE 3HAYEHHS
MEXAHHYECKHX XAPAKTEPHCTHK, ONpeNesseMble YMHOXEHHEM 3HA-
weruii R, R2o,, R}, RY m k03hHUMEHT _CHIKeHHs 1),
SABACAIGH OT THIA MATepHaid, TemiepaTyps # AIATeLHOCTH
BKCIUTyaTAnHH.

ITpy "BEIIONHEHMH pacueTa O BRIGOPY OCHOBHBIX Da3MEpPOB H
IPOBEEHNA TIOBEPOYHOTO pacueTa AJISl CTajiell mepjHTHOro Kiacca
koo QuipenT CHIXEHHs onpenessrOT no Qopmyie

Nn,=1-0,15k/sg,

rae h,—TOMUMHA MOBEPXHOCTHOTO CJIOS CTAJH, OGesyriepoxeH-
Horo Ha 30%.

3HaveHHe /i, ONpemessSIOT IO JAHHLIM TEXHHYECKHX YCIOBHH HA
mpenme. s crajed mapox 12X2M, 12X2MI1®B pomyckaertcs
ONpeNessiTh /i, B IOPSAAKE, YKA3aHHOM HIXKE.

Ha Bepxmem rpadmke pumc. 3.1 mim 3.2 onpemessioT TOUKY,
COOTBETCTBYIOMIYIO 3aJaHHBIM pacyeTHRIM TeMiepatype T U Bpeme-
HH OKCIUIyaTanMH f, BEPTUKAJIb OT 3TOH TOUKHM B [EpecedeHHH C
KpHBOH HIDKHETO TpaHKa onpemesseT TOYKY M COOTBETCTBYIOILEE
3HaYeHWe /i, HA OCH OpAMHAT 3TOro rpaduka M0 TOPH3OHTANM OT
nojtyyeHHoH ToukH. JIpyroii crnoco® CBOAUTCS K BHIYHCIEHHIO X HO
npHBeNeHHbBIM Ha pHC. 3.1 mwm 3.2 dopMysIaM U ONpeeseHno Mo x
3HAYEHHS /i, TONB3YSICh TOJBKO HIDKHAM TpaiKOM.
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Puc. 3.1. IOuarpamma obesyricpoxusa- Puc. 3.2. [Quarpamma o06e3yrnepoxuBa-
BUS ctanuw Mmapku 12X2M B okuakoM  Hus cTasd mapkun 12X2MIOB B oxuakom
Hatpwu, x=7000/T=lgt (T B K) Harpui, x=8650/T=lgt (T B K)

[lpn pacuete 1o BHOOPY OCHOBHBIX DPA3MEPOB H LOBEPOTHOM
pacdyete getasiefl ¢ ronmm{on creHkr Gosiee | MM W BpeMeHH
JKCuyaTandu He 6oyee 2-10° 9 UPHHHMAOT!

Ui KOPPO3HOHHO-CTOMKHX CTajieif ayCTEHMTHOro KJacca ¢
comepxanueM Hukens g0 15% npu T<823 K (530‘ C)n,=1 u npn
823 K (550° C)<T<973 K (700° C) n,=

JUISE JKEJIE3OHHKEIEBBIX CILUIABOB TNpH T<873 K (600" C) n,=0,9
w mpu 873 K (600° C)<T<973 K (700° C) m,=0.8. l

4. PACYET NO BbIBOPY OCHOBHbIX PA3MEPOB

4.1. OBWIME MONOXXEHUA

4.1.1. Ilpn BBHINIONHEHHH pacye1a 1O BBIOOPY OCHOBHEIX pa3me-
POB DACYCTHBIMHM HAIDY3KAM¥ ABJSIOTCH DACYETHOE TABIEHHE U
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yomsus _ 3atsra_ Oostor  m mmmgrek.  IIpm  pacdere  duianmen
HaXIMHEIX KOJiell M MX_KDEIeXKHBIX JieTallell YYMTRIBAIOT JaBJICHHE
THI oucnmaﬂnsx
2. TIpu OlipeseilenuH pacueTHON TOJMMHB! CTCHKH TOJIIAHY

amnxoppoanomioro HAIIABJEHHOrO HJIH IUIAKUPYIONIEro 3alIHTHO-
ro cios He YYMTHIBAOT.

4.1.3. Cymmapnyro mpubaBKy K pacyeTHOH TOImMHE 3yeMeHTa
KOHCTPYKIMM OTpPENeNIsioT Kak

c=¢,+C,, TAC ¢;=C11+C1a.

4.1.4. TlpubaBKa c, y4uTBIBa€T KOPpO3HOHHOE BIIMSIHME pa-
Gouell cpeanl Ha MaTephan 3JIeMEHTOB KOHCTpYKUMH B 9KC-
TUIYaTAMOHHBIX YCIOBHSX. 3HAa4eHHS 3TOHM NPHOABKH OnpeesioT
mo rabu. 4.1.

B ciysasx, He ykasaHHbIX B Tabu. 4.1, 3Hauemne npubas-
KU ¢, YCTaHABIMBAETCH NPOEKTHOH (KOHCTpYKTOpCKOH) opra-
HU3aUMER C Y4eToM CKOpOCTH KOppO3HH M BpeMEHH OJKCIyara-
HH.

Hpg ABYCTOPOHHEM KOHTaKTe ¢ KOPPO3HOHHOM cpej1od mpubas-

c IPHEAMAROT CyMMApPHOIA.
5. TIpnbaBky ¢ | ONPENENSIOT TO KOHCTPYKTOPCKOH JIOKY-

MCHTaHHH H OpUHEMAROT pABHOW QIPMUATE/NLHOMY JOHYCKY Ha
TOJIUMBEY CTEHKH.

4.1.6. IlpnubaBka c¢,, SBSETCS TEXHOJIOIMMECKOH. MpeaHA3HA-
YeHEOH /T KOMIEHCALHH BO3MOXHOIO YroHenus mnosydabpuxara
upd HU3TOTOBJIECHMH. 3HauyeHMe 3TOH upHOABKA YCTaHAaBJIMBAETCA
MPOCKTHOM (KOHCTPYKTOPCKOM) OpraHu3amyedl HO COTJACOBUHUIO C
Tpe/UIPpUATHEM-H3TOTOBATEIEM M _JIOJDKIO YKa3hiBaThCs B paboyei
goxymentaumu. IlpubaBky c,, NpH pacuere KOJeH HONYCKAeTcH
onpelendTs No NpuiIoxeruto 1

4.1.7. Ilpu HeoOXOAMMOCTH BBLINOJHEHUs pdcyeTa IOTOBOTO
H3EMs  CIEAYET MCMONb30BaTh (AKTHYECKYIO TOJIMIMHY CTEHKH
5,—0,

’ Tommmy CTERKH (S,—C,) JANS LHAMHIDHYECKHX H KOHHYECKHX
3JIEMEHTOB KOHCTPYKIMI NPUHEMAIOT PaBHOH cpeaHeMy 3HAUCHHIO
YeThIpeX H3MEPEHVH TONIMHLI CTEHKH 10 KOHI@M ABYX B3aHMHO
HEPNIEHMKYASPHBIX JIHAMETPOB B OJHOM CEYEHHM HpH YHCIE
NPOBEPSAEMBIX CEYEHNH HEe MEHee OHOrO Ha KaxAbie 2 M JumubL. s
KPYIIILIX TUIOCKUX JHMIN M KpPBILIEK M3MEPEHHS IPOBOMAT B IEHTpE
U B YETBIPEX TOYKAX MO OKPYXHOCTH B JIBYX B3aUMHO II€PIEH/IH-
KYJIAPHBIX HAIPABJICHHUSX ¥ CPEJIHEE 3HAYCHUE HPUHHUMAIOT paBHBIM
Sp—Cy

! Hnﬂ HJUTHNTHYECKUX H 10JychepyueckKuX JIeMeHTOB KOHCTPYK-
i U3MepeHHs NPOBOIST B LEHIPE H B YCTBIPEX TOYKAX MO KOHLEAM
HaubobUIMX JBYX B3aWMIO HEPIECHAUKYJSPHBIX JUAMEIpOB H
CpelHee 3HAYEHHE NPHHAMAKOT PaBHBIM ;.
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Ta6nana 4.1. 3Havense npubaBkH C,

Matepuan u ero csap- VenoBus JKcIUTyaTanmd Matepyaia Tipubasxa c;, MM,
HBIE COENURERAR B CTAIMOHAPHOM Dexume 34 BpeMSs KCIUIya-
Tam 30 et

KopposuonHo- Bona u mapoBojifHas CMeECh, HACBIUCHHBI 0,1
crofikne cryasbl |map mo 623 K (350° C)
ayCTEHHTHOTO
Kiacca
CranH nepiut- Boma, 313—433 K (40— 160° C) 0,3
HOro Kijacca Bona, 433—543 K (160—270° C) 1,2
Bopma, mo 623 K (350° C), pH=8-10 1,0
Hacpuuennniit nap go 573 K (300° C) 1,0
MeperpeTwit nap 0,5
Bricokoxpomac- Boga # Haceimenmetid map g0 558 K 0,1
Thic CTajd (285° C)
[Tipkonnensie Boma ® mnapoBofsHas cmeck g0 558 K 0,1
ChJIaBb (285° C), peaxropHas cpema (cMeCh renus

¢ azoroM, g0 1% Buarm mo Macce)

Eciim ajeMeHT HMeeT MeCTHOE YTOHEHHe, BO3HHKAIOIIee IIpH
H3rOTOBJIEHWHM (WITaMIIOBKa aHMul, rHb6xa Tpy6 M ap.) wWiH
BCJIEICTBHE KOPPO3HH, TO 3HaueHHe (paKTHYECKOHM TOJIIHMHBI CTEHKH
YCTaHABJMBAIOT B 3aBHCHMOCTH OT DACHOJIOXKEHHSI H pa3sMepoB
YTOHEHHOr0 Y4YacTka.

4.1.8. Jlnsg aimeMeHTOB, HE YKa3aHHBIX B pasf. 4, MJIH eciid
HapylaeTcs Hpenesl MpAMEHMMOCTH MpHBENeHHBIX (Hopmyst, BEIOOP
OCHOBHBIX pa3MepoB HPOBOMST MO METOIHMKAM, KOTOPBIE NOJDKHEI
OBITE B KAXKAOM KOHKPETHOM CJIy4de COTJACOBAHBI C OpraHU3anHei,
onpenensiemoii I'ocatomanepronagzopom CCCP.

4.2. ONPEAENEHUE TOJNWWUH CTEHOK JNIEMEHTOB
OBOPYOOBAHUA U TPYBEOMNPOBOLOB

4.2.1. unmaapudeckne, KOHHUECKHEe 0Oeyaiiki COCYTOB H BHIIYK-
JIbIE OHHHIA, pa60Ta}0ume o4 BHYTPCHHHM HJIM  HAPYXHBIM
JaBJICHHEM.

4.2.1.1. PacueTHyro TOJIUMHY CTEHKHM ONpEESIFOT 1O dopmyJie

pDm; L
mg[c]—pm,

3Havenns xospPHUMEHTOB my, m,, m3 H HOpefieNsl NpHMEHH;
MocTH ¢dopmysn mpusemeHsl B Tabm 4.2.
26
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Ta6nuua 4.2. 3navennn wosdduumentos m, m,, N, ¥ HpPeeIbl HPAMECHHMOCTH

dopmya
Hunvsaapu- Kounmueckas obeuaiika Onmntaveckoe | [Tosycdepuueckoe
Bemauma | ¥6CKad ofe- (puc. 42) unn Topochepu- | anuime (puc. 4 4)
- gaiika Heckoe AHMIe
(puc 4.1) (pvic 4.3)
my 2 2 4 4
m, 1 coso 1 1
ms 1 1 Dj(2H) 1
Hpene-
mLop- | 763 10,005< " <0,1; mds;| 00025 0,0025<
MeBH- D D
MOCTH
Dy §—c s—c
—<1— <—<0,L; <—<0,1
D D b=
/ s—c\s~¢ H
-2 I4—)—x 0,2<-<0,5
( D ) D D
sina
X
/ COsS
Y

Puc. 4.1. Llmnmaaprveckas obevaiika

o

H

71

|
!

Puc. 4.2. Konuveckas obevaiika

o

L 2

Pac. 4.3. Dunanrudeckoe wid Topocde-
PHMUYECKOE JHHUIIE

Vj

Puc. 4.4, Tlonycdiepaueckoe mHHLIE
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4.2.1.2. TIpnHAMaeMass HOMHWHAJIGHASI TOJIIMHA CTEHKHW MOJDKHA
YHAOBJIETBOPSITH  YCJIOBHIO

s2sptc.

4.2.1.3. Jlonyckaemoe AaBJIeHHE NPH HPOEKTHPOBAHHH W TOCJE
H3TOTOBJIEHHST COCYHOB ompenessiror o GopMysiam:
OpH NPOEKTHPOBAHUA

(r]= Dm rlsng[c]’

oCJIE HU3rOTOBJICHUS

[r]= {s;—c)mm,0[o]
Dmy+{s;—c,)m,

4.2.2. llpinHApUYecKre KOJUIEKTOPHI, IUTYepa, TpyOsl H KoJeHa.
4.2.2.1. PacyeTHyro TOJINIMHY CTCHKH LUJIHHAPHYECKOrO KOJLIEK-
TOpa, mTyuepa H Tpyb6m ompenmessroT no QopmyJie

so= rDb,
R 2[c]+pr

Orta ¢opmysia npumenuma npu (s—c)/D,<0,25.

4.2.2.2. TlpumumaeMass HOMMHAJILHASL TOJIIWHA CTEHKH (M-
JIMHIPHYECKOTO KOJUIEKTOpa, IiTymepa W TPYOB AOKHA YOOBJET-
BOpsTHL ycioBuro 1. 4.2.1.2.

4.2.2.3. lns KojeH, paGOTArOIUX 1O BHYTPEHHHM HABJIEHHEM,

¢ oTHolieHHeM R /Da/l (puc. 4.5) pacueTHyIO TOJILMHY CTEHKH
ONpENEIOT [0 (POopMySIaM:

IUISL BHEITHEH CTOPOHBI KOJieHa

LAY
20[c])+p’
Ui BHYTpEHHEH CTOPOHEI KOJIEHa
Sp2= D 11K, |
20[c]+p’

Uis  cpemHeil uwactm KojieHa (B ceveHmm A—A 4+15° ot
HeUTpaJbHOM JIMHMY KOJIeHA)

pD,Y;K;
2¢[c]+p’
rre K, K,, K;—rtopoBnie koapduumenrs; Y, Y,, ¥;-—koadpdu-

HHEHTH  (HOPMEL.
4.2.24. HomAHanbHas TONMIMHA CTEHKH KOJIEHA

SR3 =

$>Mmax {Sgi, Sz, Sg3}+C.
28
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4.2.2.5. TopoBbie k03hdUIMEHTH BBHIYUCISIOT 1O (opMyIam
K,=(@4R,+D,)/(4R,+2D,); K,=(4R,—D,)/(4R,—2D,); K,=1.

4.2.2.6. 1n1s XOJIeH, pacyeTHAs TEMIEpaTypa CTEHKH KOTOPHIX He
npepbimaet 623 K (350° C)— s yrilepoAncThiX ¥ KpeMHEMApTaH-
nosucTrx crajed, 673 K (400° C)— mus xpomomonndaeHoBaHaANE-
BeIX cranedt, 723 K (450° C) nns XOppO3HOHHO-CTOMKMX CTaneit
aycTeHHTHOro Kjacca, koodduumeHTsl GOpMBl ONpEeNessioT Mo

dhopmysam
Y1=0,12<1+ /1+0,4gq>;

Y,=Y;

Y3=0,12(1+ /1+0,4g).

Ji1s KOJIeH M3 Tex ke CTajei, HO NpH TeMIepaType CTEHKH He
meree 673 K (400° C), 723 K (450°C) m 798 K (525° C) coor-
BETCTBEHHO KO3(dHuHeHT ¢HOpMBI OmNpeneisioT Ho dopmMyaam

Y1=0,4(l +4/ 140,015aq/b);
Y,=Y;
Y;=04(14/1+0,015a4/b),
Ie a-—OBajJbHOCTh MOMEPEYHOTI'O CEYEHHWs KOJIeHa, oIpeneiseMas
P R, 1
= g=2b"4-.
2[c]+p a D, 2
Ji1st KoJieH, pacyeTHas TEMNEPAaTypa KOTOPHIX HAXOMUTCS MEX]y
VKa3aHHBIMHM BBl 3HayeHWsMH, koshdummentsl Y., Y,, Y,
OIpenesisiioT JIMHEWHBIM WHTEPTIOJMPOBAHHEM B 3aBHCHMOCTH OT
3HayeHust Temnepatyphl. [Ipm 3TOM B KayecTBe OHOpPHBIX HpPHHHU-
29
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MAroT 3HaueHHs KO3(QQUIHUEHTOB, COOTBETCTBYIOUIWE YKA3AHHBIM
TPAHWYHBIM TEMIEPATYPaM.

Ecim xe monyuyenneie 3Hauenust kosdduumento Y, Y,, Y,
MeHbIIe €NMHHNB], HX CleXyeT NPUHAMATbL DABHBLIMH e€XMHHMLE.

Tpu 5<0,03 3uavenus xosdpduumentor Y,, Y,, ¥, npuHEMaioT
PaBHBIME 3HAYEHHIO, mojyueHHoMY mpu b= 0,03. Ecym BrruncienHoe
3HayeHe ¢>1, TO mpuHAMAIT g=1.

4.2.2.7. 3HavueHde szp+c HOMYCKAeTCs OKPYIJSNTH B MEHBIIYIO
CTOpOHY Ha 3HayeHWe, He mpeBbinatonee 3% HOMHHAIBHON
TOJHIIMHBL CTEHKH.

422.8. Ha xoHumax Tpyb, pacTauyMBaembIXx MOH CTHIKOBYEO
CBapKy, AONMYCKAaeTCq YTOHeHHe CTeHKH Ha 10% pacuyeTHOM TOALIH-
Hbl HPH YCJIOBHH, YTO CyMMAapHas IJIMHA PACTOYEHHOTO YYacTKa He
OyOeT MpeBbINATh MeHbIUee M3 3HadeHWH Ssp wam 0,5D,.

4.2.2.9. Jlomyckaemoe maBJICHHE JJISi LMJIMHAPHYECKOTO KOJUIEK-
TOpa, WTYynepa, TPyOH M KoJleHa ONpeleisioT mno QopMyiam:

HpH TIPOEKTHPOBAHUH

2s—c (p[c]
[ ]_ S C)
nocie M3TOTOBJEHHAS
[r ], 2(s;—c)o[o]
—fs;—e2)’

Kosdpdunnenr K npuHEMAIOT: 1 UHAJIHHIPHYECKOTO KOJIJIEK-
TOpa, WTynepa U Tpy6sl K=1; mus xonena K=max{K,Y;; K,Y,;

42 3. Kpyrisle miOCKHE MHAMEA ¥ KPBILIKH.

4.2 3.1. PacueTHy!o TOJIMIMHY KPYIJIBIX IUIOCKUX AHHUIL W KPBHILIEK
(taba. 4.3), paboTaronmx nojx BHYTPEHHHMM H HApYXKHBIM JaBJICHH-
SIMH, ompefestoT mo Gopmyse

_ P
=Ky [ofo

Orta Qopmyna npuMeHAMa NPU  YCIOBHH
(s1~c)/DR<0,2.
4.2.32. HomuHanpHasi TOJMIMHA KpPYIJbIX IUIOCKAX JHHIL

W KpBIIEK, paboTaronmx Mox BHYTPEHHAM W HApYXHHIM aBJeHH-
SMH, MOJDKHA YIOBJETBOPATH YCIOBHEO

§y281p+¢

4.2.3.3. Bo Bcex ciyyasx OPHUCOCAMHEHHS TWIOCKOTO KpYIjoro
IHAMA K obedaiike TOJAUWIMHA AHAIA OOJDKHA OBITH paBHa HWIH
6oubIne TONMMIAHLI obevaliky, paccuntanuoi no gopmysne n. 4.2.1.2.
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Ta6auna 43 3navenws pacyernoro maverpa Dy n kodpdmmmenta K, B
3aBHCHMOCTH OF CXCMBI COCIHHCHIN

Tun CxemMa coenuHeHns Pacyernprit K,
auamerp
1 I Dp=D 0,53
]
v 2
sh ]
s D
Py 0,44
I=2./(D+s)s
2 [ 7/} Dr=D—r
- : r 7 047
[
s S/“D/ﬁ!::i I< (D + s) s
3 o Dr=D 0,47
%)
4 x 3, Dp=D, 0,6
- 7
Iy
L D2
Dy
5 Dr=D, 0,45
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4.2.3.4. 3nauenns xospdpunmenta K, B ¢opmyne m 4.2.3.1
OTIPEAENAIOT B 3aBUCKMOCTH O KOHCTPYKIMH [JHWI W KPBIEK DO

dopmyiie
K,=Kyx,

rae koddguimenT K, DPHHHMACICs B COOTBETCTBHM ¢ Tadn. 4.3.

Koadduumens x, YIHTHIBAIOWIMA HKECTKOCTh COEAUHEHUs IL10C-
KOTO [OHUIA ¢ [ANAHAPUYECKOH O0E4alKOW, Onpeae sor o
bopmyne

0,5+ ’025—5—‘05“[“]1
e \/ 2le),-r)

€ClA IpH pacdeTe 3Havenue x <0,76. 1o mpuHUMaetcs x=0,76), e
Ec 1- [Xch]zu HOMEHAJILEbIE JONYCKAEMBIE HANUPSKCHUS I Male-
pHANIOB JHUIA ¥ HMIMHAPHYECKOH 0Oeualik@ COOTBETCTBEINHO.

JAns xpelmiek npunEMaro1l x=1,0.

Vkazanupni B 1abn 4.3 paguyc 3akpyriicHus r NPEHEMAIOT B
COOTBETCIBUHU ¢ KOHCTPYKTOPCKOH HOKYMEHTAIGICH.

4.23.5. Tommuna s, Ajsl TUNOB CcoeqWHEHME 3 u 5 (rabin. 4.3)
OJDKHA  YIOBIETBOPSITL YCIOBUIO

r
5,220,350 /—~—+C

V o]

Hns Ttunma coenunenns 4 (1a6u. 4.3)
§,20,75s,.
4.2.3.6. JonmyckaeMoe JaBJCHAC NpPH NPOSKTHPOBAHHM M MOCIE
U3FOTOBJICHUS KPYr/AbIX JHULL H Kpbumek, paboTaropminx  HoA
BHYTPEHHHM M HAPYXKHBIM IaBICHUSAMM, OUpEIENsiorT 1o ¢Qop-
MyJIaMm:
Ip# 11POSKTAPOBAHKUI

2
[r1=(355 ) olo )
HOC1€ H3TOTOB.ICHHSA

[ﬁJ=<’;’;f’ ) olo]

4.3. KOGOOUUMEHTbI CHUXEHWA NPOYHOCTH
W YKPENNEHWUE OTBEPCTWW

4.3.1. CuHMXEHHE TPOYHOCTH ONHHOYHBIM O REPCTHEM.

4.3.1.1. OmasounbIM OTBCPCTHEM CUHTAKOT OTBEPCTME, KPOMKA
KOTOPOr 6 yAIAEHA 0T KPoMKu OATORATITETG i)lBLp__Mﬂ TO CpPEAUH-
HOW NOBEPXHOCTH HA PACCTOFHMC OOJIee 2 D, (s—c).

k¥l




Eciit HOMHHAIBHBIM SIBJSIETCS HapyXHBIH JAMaMETp, TO CPeMHHMH
JHAMETD
D, =2B,+s,

rae B,—paccTosHUE OT TOYKM TIEpEceYeHHs NPOJOJBHBIX oceil
OTBEPCTHS WM IUTYHEPA C OChIO OOONOYKU A0 YCIOBHOH TOYKH
nepece¥eHns NPOAOILHON OCH OTBEPCTHS C BHYTpeHHel obpasyro-
meil  pmetaym (cm., Hanpumep, puc. 4.2). Ecim HoMHHaNBHEIM
aBIACTCS BHYTPEHHMH AHaMETD, TO

D,=D+s.

4.3.1.2. HeykperieHHBIM OTBEPCTHEM CHHTAIOT OTBEPCTHE, HE
EMerolee YKPEMICHAs B BHAE IUTynepa C_TOJIUIMHOH  CTEHKH,
TIPEBBIMAIOIEN HEOOXOMMMYIO 1O PACUeTy Ha PACYeTHOE JAaBIEHHE;
OpUBAPHOM HAKJAJKH, MECTHOTO YTONllenus OOO0JOYKH BOKPYT
OTBEPCTHS WIH OTOOPTOBAHHOTO BOPOTHHMKA (BBICRKEHHOI TOPIOBH-
HbI), 4 TAKXE OTBEPCTHE, B KOTOPOM Pa3BAJIBUOBBIBAIOTCA TPYOHI.

4.3.1.3. Koo)puuueaT CHIXEHUS NPOYHOCTH ITHHIAPHYECKOH,
KOHHYECKOH ¥ chepuueckoil 000JOYEK MM BBINYKJIOTO AHALIA,
ocnabneHAbIX HEYKPEIUIEHHBM OfMHOYHBIM OTBEPCTHEM, ONPEHEIis-
0T 1o (opmyse

d .
(p,,:Z/ [$+1,75}.
V Dufs=¢)

Ecim BHuMCIEHHOE 3HauYeHMe ¢,>1, TO NPUHUMAOT @ = 1.

Jns IUIOCKMX JHHLL M KPBIEK

1

P Dt (@D

HMuamerp oreepcTuit d B pacuetax TPHHAMAIOT:

1) mast KpyribiX OTBEPCTHH NOJ pPa3BAIBLOBKY Tpyb, mox
HPUBAPKY IMITYLEPOB K IOBEPXHOCTH OOOJOMKH H JUIS OTBEPCTHA,
3aKPBIBAEMBIX KPBIINKON,— PABHBIM JHaMETPy OTBEPCTHH B 00e-
qaiKax:

2) IUIS HEKpYTJIbIX OTBEPCTHH C OTHOINEHUEM Pa3MEPOB IO OCIM
CHMMETpHH HE Oosiee 2:1 — paBHbIM HanboOBIIEMY pa3MepPy B CBETY
B NPOJOJHHOM HATIpABJICHAX I OTBEPCTHH B HHMJIHHADHYECKHX U
KOHHYECKAX 000JI0YKaX 1 PaBHBIM HAHOOJBIIEMY Pa3MEPY B CBETY B
KaXI0M HanpaBieHud s cOEepuIeckux oOONOYeK M BBITYKIBIX
JHML;

3) s KpYribiX OTBEPCTHH C DPONYMIEHHBIM INTYHEPOM, CO-
CIMHEHHBIM C ODOJIOYKOM CBApHBIM IHBOM C HOJIHBIM IIPOILIAB-
JICHUEM CTEHKH ODOJIOYKH,~— PABHbIM BHYTPEHHEMY NHAMETPY IUTY-
nepa;
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Puc 46 Cxema onpeacicHus ycioBHoro  Puc 47 Cxema ONpeacsICHYs YCIOBHOTO
JMaMerpa OTBEPCTHA MUIA CTYNECHYATOTO  jIMAMETPA OTBEPCTHA B  TPOHHMKES C
OTBEPCTHS OTOOPTOBAHHBIM BOPOTHUKOM

4) n1d  oTBEPCTHI € pa3sHBIME AMAMETPAMHE IO  TOJILIMHE
CTEHKM — PaBHBIM YCJIOBHOMY OHaMeTpy, onpeaeseHRoMy Ho dop-
MyJe

d=(d,s,+dys, +dys3) /5,
rae d,, dy, dy, s;, s, S3, S TOKa3aupi HA puc. 4.6;

5) JUIS TPOMHMKOB € OTOOPTOBAHHBIM BOPOTHHKOM (BBICAXEH-
HOM TOpJOBMHOI) — PAaBHBIM YCIOBHOMY MAMETDPY, ONpPEIEHIeMO-
My no Qopmyie

d=d,+0,5r,

rae d,, r—pa3sMepsl, Moka3aHHbie Ha puc. 4.7.

3naveHne mgmamerpa Dy NPUHKUMAIOT B 3aBUCHMOCTH OT KOH-
CTPYKUMHM JHWIY M KpbIIIEK B COOTBETCTBUM ¢ Tabu. 4.3.

4.3.1.4. Hauboapmmii gomyckaeMbiii JTuaMeTp HEYKPEIUIEHHOTO
OIMHOYHOTO OTBEPCTHS B 000JNOYKAX ONpeAensioT mo Qopmyre

d0=(§—1,75> D, (s—o),

_ L p[Dmy+(s—c)m ]
myiy {s—c)[o]
3naueans kodhdurpenTon my, my, my JIsS 000J0UEK U IHULL'

opuseneHsl B Tabdu. 4.2.
4.3.1.5. Ecau_juameTp OTBEpCTHS d NpPEBBILACT NOHYCTHMBL

H

rac

qmamerp dg, ofpéAgienapi o _gopmyae 1. 4314, 10 _Takoe
‘OTBEPCTHE HEOOXOIMMO YKDEITHTh C OMOLIBIO )TOHH.ICHHBIX WTyne-
DOB, IPUBAPHBIX HAKIATOK, MECTHOTO YTOMMICHUs 00O0TOTKA BOKDYL
OTBEPCTHS WM KOMOWBHpys yKasammeie cmocoGbr Tipu srom
Tulomamp ceueHuil yKpCILITIOTAX  SAEMEHTOB TPAHUMAIOT DaBHON
CYMMe IMJIOMAJICH TONMEPEYHbIX CeYeHHi IUTYnepoB W HAKIAIOK,
UCHONB3YEMBIX [UISI YKPEIIEHHH, a TAKXE€ HAIUIABICHHOTO METasLIA
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NpUBAPKH, T. €.
P Y A=A+A4,+4,,

rae A, A, A,—Tlomanm ceveHudt YKDEILISIOIETO  ITYIEPa,
[IpUBapHOH Hamanm W CBAPHBIX COCHMHCHUI COOTBETCTBEHHO.

4.3.1.6. Ilromans ceyeHMH yKPEIUISIONMX 3JIEMEHTOB JOJDKHA
YAOBJIETBOPATH  YCIOBUIO

Y. A=(d—d,)s,-

Ecii ke IS YKPEeIUIeHUs OTBEPCTHS MCIOJIb30BAHUE YKA3ZAHHBIX
BBIIE CIIOCOOOB HEAOCTATOYHO WJIM HMCHOJB30BAHME HMX HEPAIMO-
HAJIbHO HO KOHCTPYKTHBHBIM COOOpPAXEHWSM, TOJINUHY CTEHKH
000 IOUKH CJIEAYET YBEJNYUTDH, YTO HPUBEAET K COOTBETCTBYIOIMM
H3MEHCHUSM @, U d, ¥ YMEHBIICHUIO HEOOX0AUMO# Ui YKPEIIEHUs
IOMAAR

Vromueane 060a04KH BOKPYI OTBEPCTHSA (BBapKa CEMJIOBHHBI B
HWIMHAPHYECKYIO 000I0UKy) CJIEAyeT PpacCcMaTpUBaTh IPH OHpe-
JejIEHMU IUIOIAAN YKPCIJICHHS Kak HaKJIaaKy.

4.3.1.7. Kooppunuent CHIKEHUS NPOYHOCTH CTEHKHM IWUIMHAPU-
wecKoit, KoHWYeCKOH u cdepuueckoil 0060s0odek WK BBHIYKIOTO
AHUIG, 0C1a0JEHABIX OJUHOYHBIM preIUIBHHbIM OTBEPCTUEM,
OnpenesoT Mo (opMmyie

Y4 ]
= 14— &2
P q’"[ 2s—o)/Dolsa) )
e ¢,—ko3pduiment, ompeieiasemslii mo ¢opmyse m. 4.3.1.3.
4.3. IMpu HeoOXoAUMOCTH YKPEIUICHHS OJMHOYHOTO OT-
BEPCTHS [0 3Q/JAHHOTO 3HAYCHHS KOI(DUIMEHTA CHIDKCHUS MPOY-
HOCTH ¢ ILIOLIa[b YKPEIUISIONUX 3J€MEHTOB CEYEHUS MOXKET OHITh
onpenenena Ge3 BBHIYMCICHHS OIYCKAEMOTO AMAMETPA OTBEPCTHS
COTJIACHO YCJIOBHUIO

P—Qq
z4 /1A0875(pd(s ¢)d

e @, —XoIpQUINEHT, ONPEACICHHBIA MO QopMysie I 4.3.1.3.
4.3.1.9. Ecium yKkpelwsftommii O7eMEHT W3TOTABIMBACTCH M3
Matepuasa "¢ MEHBLIAM . 3HAYeHHeM  [G ], GeM y Maiepuaia

00oJI09KH, TO onpeneneHHon paC‘IETOM HJ'IO]_HZ!IH: 9TOro yKpeIuIsro-

H—ICI"O JIEMCHTA LJIC}I}’BT YMH())KI/ITL Ha OTHOIUCHHC H()MI/IHaIlbIIbIX

IlOHyLKdCMle HaerspKeHuH A1 MaTepuaIon 0boI0ukH 1 prf:II-

JIIOMETo "91EMEHTA.

‘Bosiee pbiCOKOE 3hHavemme [o] y MaTepmajga yKpETUIAIOMIEro
NEMEHTA N0 CPABHEHHUIO ¢ [0 | 1 MaTepuana oboIOUKH B pacyeTe
HE Y4YUTBHIBAIOT.

4.3.1.10. ITnomane ceveHus ykpeluistomiero mrynepa (puc. 4.8)
ONpEaensroT:
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Zac Puc. 4.8. Cxema YKpEIUISIOIIUX CEYEHMIA

VA

\4 Sc, bny

S

N oy / & Ainin %
- R J/ 5 AR [Sn

[;/ Ame
7 v VR 9 a

©»

&

Puc. 4.9. Cxema ImBOB NpuBapHoi Ha-
KIla (KA

[UTsL y9acTKa, PACHOJIOKEHHOTO CHApykH 06O0JIOYKH (HHHIIA),
Aﬂ = 2hc (sc_ Soc—C, );
JUIS y4acTKa, PacmoJIOKECHHOTO BHYTpH OOOJOYKE (JHAINA),
A,=2h(s.—c,).

B nocjenHeM ciyvae npubaBKy Ha KOPPO3WIO YYMTBIBAIOT IIO
HApY)KHOH M BHYTpEHHE HOBEPXHOCTAM INTYLEDA.

CxeMbl YKpEIUISIONINX CEYEHWH W INBOB NPUBAPHON HAKIaJKA
npupeneHas; Ha puc. 4.8 u 4.9.

4.3.1.11. BricoTy yKpEIUMIOMETO y4acTKa Tyuepa NPUHAMAIOT
mo puc. 4.8, HO BE Oosee

b=/ (duc—s. 4. )(5,—¢C.).

4.3.1.12. HomMuHaIbHBIE TOJIUHBI CTEHOK OOCYaliKM W IuTyuepa
s W s, ONPEAessroT COOTBETCTBeHHO mno mm 4.2.1 u 4.2.2.
MuHMMAaIbHBIE PACYeTHBIE TOJIIMHBI CTEHOK 00eYalikd W IITyuepa
So U So. OHPEHENSIOT mo TeM ke Qopmynam npu @;=1 u ¢=0.

HomuHanbHAs ToMIMHA CTEHKH INTyLEpa MODKHA ObITh HE
00166 HOMHWHANBHOM TOJIMHBI CTEHKH o6eyaiKu.

4.3.1.13. Tlomaap ceyeHns YKPEILIAIOMEH IPUBAPHOM HAKIAAKA
onpenesor no Gopmyse

A,=2b,s,.
Mlnpury Hakzagku b, OpuHAMAOT 1o puc. 4.9, Ho He Oosee
b,=+/ D, 5,

ToymuHy HakJagku s, peKOMEHAYETCS HpUHUMAThL He Oostee s.
Ecii 5,> s, TO peKOMEHYETCS YCTAHOBUTh HAKJIAAKY CHAPYKHU Sy1 U
BHYTPU S,, cocyna. Ilpuuem s,;+s,2>2s HE HomycKaercs.
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4.3.1.14. Pa3mepsi CBapHBbIX IIBOB HAKJIAAKY IOJDKHBI yIOBJIET-
BOPSTh YCIIOBHIO
D,—2b, 2,1b,s
Almin+ aDa nA2min> ,D: 2.
Pa3Mepbi  CBApHBIX I[HBOB IDTYUEPOB JOJDKHBI  YIOBJIETBOPATD
yCTOBHSM

h,s
Amin>2,1 j‘cs Amin>sc'
0c
ITnomaas YKPEIUIAOMIETO CEUCHUS: Ogl:l()l"() CBAPHOI'O IUBA OIpEHe-

10T 1o _popmye
Ay=11,.

4.3.1.15. llpusenennsie B 1. 4.3.1 MeTOABI pacueTa MPUMEHHMBI
IUIA ONpEHENCHHAST Pa3sMEpOB YKPEIUIAIOWMX 2JIEMEHTOB UMIIMHAPH-
4eCKMX W KOHMYECcKHx o0edaex, BHINYKIBIX M IUIOCKMX JTHMII
C KPYIJIbIME ¥ OBaJIbHBIMH OTBEPCTHAMH.

IIpenesbi IPAMEHUMOCTH PAcUeTHBIX (OPMYJ OrpaHHYUBAIOTCS
COOTHOILEHMAMY pPa3MepoB, NMPUBEJEHHbIMHE B Tabi1. 4.4.

B 1a6n. 44 D, -—BHYTpPEHHUIl AWAMETP KOHMHYECKON OO0OJIOUKA
B TONIEPEYHOM CEYEHWH, NPOXOMALIEM HYEPE3 OTBEPCTHE.

PacuetHniil quamerp OTBepCTHS dp ONPENENsIOT MO GopMysiam:

IUIS KPYTJIOTO OTBEPCTHs MM INTYIiEpa B MONEPEYHOM CECHCHHH
obevaiiku

dp=d;

JUIS KOHMYECKMX o0€YaeK B MPOAOJILHOM CEHEHWH O0edaiKh
dp=d/cos? v,

IUIs HAKJIOHHBIX IITYHEPOB NIIKHAPUYECKHAX 00€4ack M IS BCEX
ITynepos B MOJdYchepAYeCKAX JHAMAX

— Adleac?
dp=dlcos’y,
Tabnuua 4.4. Tipeaensl NpUMEHHMOCTH pacueTHbiX dopmyn
I‘L’H/]MCHOB&HHC B UHHIRHAPHYCCKHX B xonuyeckux obevaitkax B siumnTHYECKHX H
napameTpos obeyaikax (nepexonax M JHAINAX) noJrycepuIecKux
JHULUAX
OTtuoinenne d"<1 0 d,{<1 0 dg 0.5
AUaMETPOB o D 5 <0
P! D D,
OrHoinenwe
TOJIUKKBI CTEH- S <ol S o 0,1 <ol
xu i —< - < s
obeqaiiku D D, cosa D>
Wid  JHuia K
AUameTpy
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Puc. 4.10. HaxoHHBIE MTYyHepa:
a—B TpOMONLHOM CedeHHH O00€qaiikH; 6-—B TONEPEYHOM CeYcHHH obedaiku

TAE Y—Yroji MEXAy OCbIO IUTYUEPa M HOPMANbIO K NOBEPXHOCTH
ofeuaiiki WM AHWING;

IUIS OTBEPCTHA HAKJOHHOTO INTylepa, Korpa Oosbinas och
OBaJIbHOTO OTBEPCTHsl COCTABJSIET Yron o ¢ obpasyromeii moeepx-
HOCTBIO ofeuaiiku (puc. 4.10),

dg=d(1+1g?ycos?w);

AJig OTBEPCTUA CMCIICHHOTO IITYHEPA HA IJUIMINTHYCCKOM QHUIIC
(puc. 4.11)

d
A —
R 1=,/ Dg)?

I/I€ pacYeTHbi BHYTPEHHUE juaMeTp OIJUIMOTHYECKOTO HHUINA
onpenesisitor no (hopmyne

4.3.1.16. IlpuBenenHas METOIMKA ONpeACICHHs UIOINAMH YKpel-
JIFOIIMX CEYCHHIM NPUMEHHMA IPU YCHIOBUSAX:

1) yroa y Mexay oCbio INTYUEPa U HOPMAJbIO K TOBEPXHOCTH
obonoyku He Opesbimaer 15° (puc. 4.10);

2) AnsS CMEILCHHBIX IUTYICPOB HA JUUMITHYSCKUX U Inoyce-
PUYECKHX RHUMINAX Yrod y He HOJDKEH upesbiuath 45° (puc. 4.11);
38




X7 Puc. 4.11. CMeleHHbIi MTynep Ha IJUMIO-
~< THYECKOM JTHHILE

R <

Sc

D s Puc. 4.12. TIpoponwubldi psin oTBepcTHil ¢
OJIMHAKOBBIM [ATOM

3) paccrosHHe OT Kpas JHUINA JO OCH IUTYyHEpa, H3MepseMoe Ho
npoekiuy, moJXHO Obith He Memee 0,1D+d/2.
4.3.2. CuuxeHHE NOPOYHOCTH HpH OCIAGICHUM PSHOM OTBEPC-

THIA.

43.2.1. WUcnoms3yeMbie B (opMysnax HACToOsuero pasjeia
JMAMETPbI M TIATM OTBEPCTHH OHPENEIISIOT N0 CPEAMHHBIM HOBEPX-
HOCTAM  000JI0YEK.

4.3.2.2. Tlog psgoM otBepcruil TOHMMAIOT OTBEPCTHSA, pac-
cr0iHAE _MEXKAy KPOMKAME KOTOPBIX HE HPEBBLILACT 3HATEHAS

2,/ D,"§s~c!.
3.2.3. Koapdunpent camxeHus MPOYHOCTH NPU NPOJAOJHHOM

psde oTBepcTHit ¢ OJAMHAKOBbIM Iarom (puc. 4.12) B muIMHAPHU-
YeCKHX M KOHMYECKMX oOosouKkax WM psfe JroOoro HampasseHUs
B OJUIMITHYECKHX W chepuueckux 00004Kax OHPEHENSOT IO

tdopmyie

(pd=(1~d)/l.

43.2.4. Koopourmenr cHmwxeHus HNPOYHOCTH IIPH OKPYXHOM
(MomepedHoM) psfie OTBEPCTHHl ¢ OAMHAKOBBLIM ImaroM (puc. 4.13)
B INUIMHIPUYECKOM ¥ KOHUYecKod oOosodKax ompenessior 1o
bopmy e

(Pd=2(l1_d)/lx~

4.3.2.5. [Ipn mwaxMaTHOM paclojioXeHuH orseperuii (puc. 4.14)

B UHJIMHAPUYECKOH M KOHMYECKOH 000JI0uKAX OLpPENessioT TpH

3HaveHHs Kod(pdurueHTa CHUXEHHS NPOYHOCTH Ho (opMysiam:
B HPOMAO0JILHOM HAIpaBJICHHU

0u=(2a—d) (2a):
B OKPYXHOM (HOHEPEYHOM) HanpaBJICHUH

0, =(2b—d)/b;
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Puc 413 TlomepeyHblif psin OTBEPCTHH C
OJUHAKOBbHIM HIAIOM

Jce B KOCOM HAIPaBJICHUMN

[\N 000/104KU d 1

1~
N a . /1+(bja)?

Y Ga= (b/an
\/1—0,75 [‘1 bla) |

B KkagecTBe pacyeTHOro KOd(DQPUUMEHTA CHIKEHHS HPOYHOCTH
NPUHAMAIOT MEHbIIEE U3 HOJYYEHHBIX 3HAYeHUH O (opMyram
JAHHOTO HYHKTA.

4.3.2.6. {19 xopuOOpHOTO pacnosioxeHds orsepcruit (puc. 4.15)
3HAYCHUE KOIPOUUMEHTA CHIDKCHHS NPOYHOCTH NPUHUMAIOT Hau-
MEHBIUMM M3 NOJIYYEHHBIX 3HAYCHUH Ui NPOJOJBHOTO H NONepey-
HOTO pSAOB OTBEPCTHIA.

43.27. Ilpu HEONWHAKOBBHIX IHATAX MEXAY OTBEPCTHIMHE
(puc. 4.16) wan (¥) HEOAMHAKOBBIX AMAMETPAX OTBEPCTHH KOI()-
(UUMEHT CHIDKCHHS NPOYHOCTH @, NPUHMMAIOT PABHBIM HAWMEHB-
IEMY 3HAYEHHIO KOI()DUIHEHTOB CHIDKEHHS IIPOYHOCTH JUIA KA AOH
napbl COCEAHHX OTBepcTHil. JIMAMETD _ OTBEPCTUS NPUHUMAIOT
PaBHBIM CpEiHEAPUMETHYECKOMY 3HAYCHHIO AMAMETPOB COCEAHNX

N

OTBEPCTHRA B PIIY.

43.28. T IIOCKMX MHMIL W KPBIIIEK, WMEHOIIUX HECKOIbKO
OTBEPCTHH, CJIEAyeT ONPEAEISTh MUHHMAJIBHOE 3HAYECHHE KO-
(UMuMEHTa CHIWKEHHS DPOYHOCTH 1O Qopmysie

1

A VA WATY
”E*(“)

Dp

MakcumanbHy 0 CyMMY J[UIMH XOPJA OTBEPCTHH Zd, B Haubosee
0CabJIEHHOM [MAMETPAILHOM CEYEHWH IUIOCKOTO JIHUMA WK
KDBUIKHA ONPENESIOT B COOTBETCTBHM ¢ puc. 4.17 mo dopmysne

Zd,zmax {(d1 +d3 ); (bz +b3 )}

4.3.2.9. Eci HeCKOJbKO OAWHOYHBIX OTBEPCTHH PACIOJIATAIOTCS
B OHHOM HANPABJICHAU C PSIAOM OTBEPCTHH, NPUHUMAIOT HAMMEHb-
Imee 3HAYCHHE KOo3(p(QUIMEHIa CHIDKCHHUS NPOYHOCTH W3 3HAYCHUH
JUIS ONMHOYHOTO ¥ psifia OTBEPCTHiA.
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1. |
| ( ) | Oce
—1‘_ 3 4‘—_ oBonodxu

Puc 414 IHaxmarHOe PACHONONKEHHE OTBEPCTHH

4
Releyes
@ oco

o0onoYKU

%

Puc 415 KopuIOpHOE DACTIONOKEHHE OTBEPCTHH

4 4

&y

|d1 s |‘ s

Jeo
odonovnuU

144 Iz Is
Puc 416 Psjn OTBepCTHH C HEOJMHAKOBBIMH OTBEPCTHAMH M Ilaramu

4.3.2.10. Ecim ocp psiga OTBEPCTHMIf HE HEPECEKAET IEHTP
ONMHOYHOTO OTBEPCTHS M YTOJN MEXIY OChIO psifa ¥ TPSIMOH,
_CoennHsIOMEH HEHTP 3TOTO OTBEPCTHA C LEHTPOM COCETHEro, HE
npepbinaer 15°, TO npy ONMpeNeneHHH KO3P(PHIHEHTA CHUKCHHS

TIPOYHOCTH 3TO OTBEPCTHE OTHOCAT K pANy.
4




7 Puc. 4.17. [lauie wiin KphIIKA C HEOJH-
HAKOBBIMH OTBEPCTHAMH H IHaraMu

4.3.2.11. Ecnu och psima UPOXOIHWT 4epe3 HEKPYIjioe OTBepPCTHE,
3a AWAMETP 3TOTO OTBEPCTHS UPUHUMAIOT HaWOONBINWHA pasmep,
onpenessieMbIil OCBIO psifla WM NPSAMOM, MPOXOASIIEH Yepe3 meHTp
HEKPYFJIOTO OTBEPCTHS C OTKJIOHCHHEM OT psia Ha yros mo 15°

4.3.2.12. Eciu Kaxaoe W3 OTBEpCTHH, 0Opasylomux psa, AMeeT
Pa3JMYHBIE  YKPEIUIIFOLIUE 3j€MEHTH, KO03(pOUIHCHT CHIKEHUs
MPOYHOCTH TAaKOTO Psiia OMPENCIIIOT KAk MHHAMAJBHOE 3HA4YCHHUE
s KOKOOH mapbl COoCenHHX oTBepcruit mo Qopmyse

A
=0t (1 =) o,

rae @, ompenensercs mo ¢opMynam mm. 4.3.2.3—4.3.2.5.

4.3.2.13. Ilpu HeoOX0AMMOCTH YKpEILUICHUsI OTBEPCTHH B Psifty 1O
3aJaHHOTO 3HA4YeHHs K0IPOUNHMEHTA CHIDKEHHS MNPOYHOCTH @
IUIONAb CEMCHUH YKPEIUISIOMHUX 3JIEMEHTOB ONPENEISIOT COTJIACHO
YCIIOBUIO

P—9q
Az—"2d{s—c),
3450~ a(s—0)

rae @, ompemensercst no ¢opMmynaMm mm. 4.3.2.3—4.3.2.5.
4.3.2.14. Mnomane cedeBMH yKPEIUISIOMMHUX IOTYHEPOB UISA
0007109kH, OCHAOJIEHHOH pPSAOM OTBEPCTHH C Pas3jUIHBIMA 1IO
pasMepy IITYmepaMH, NPUHUMAIOT:
U1 yYaCTKa, PACIIOJIOKEHHOTO CHAPYXHM 000704KH (IHHIA),
Ac=hc1(Scl—SOcl*Ccl)+hc2(5'c2*30c2—€c2);
U1 y4acTKa, pAcCIlOJIONKEHHOTO BHYTPH 000104kH (HHHIIA),
Aszhcl(scl_ cl)+hc2(sc2_ccl)s
FA€ HHACKCEI | W 2 OTHOCATCA K JBYM COCEAHHM OTBEPCTHAM.
4.3.2.15. Ecim psig COCTOMT TOJNBKO W3 [JBYX OTBEPCTHIA,
k03h(OUIUEHT NPOYHOCTH ONpENeNsioT o (opmyne
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9y = 2= Qamn) Y Qamn
4T 2(149) =2+ ) Pamn”

€ Pamm— KOIQOUINEHT CHIDKEHMs NPOYHOCTH IS psida OTBEpC-
Tuif, ompenensembiil no dopmyinam mm. 4.3.2.2—4.3.2.5, 43.2.7.
Benwuwny y ompefensioT mo (dopmyne

y=d/\/D,(s—c)

m

4.3.2.16. ITpu npor3BoIbHON HOPME YKPENJISAFOLUINX S1EMEHTOB HjIH
[ITYLEPOB BHIOPAHHbIE Pa3MEPhl TODKHEI YIOBIETBOPATE YCIOBAIO

Ap
P<2i+05><[6}

e A, —MpoeKus MIOMAIH, Ha KOTOPYIO ACHCTBYCT NABJCHHE p,
OrpAHHYCHHOE MO OCH ¥ OKPYXHOCTH OOONOYKH BEJHUHHOM
b=./D,(s—c) ¥ MO OCH IMITyNEpa — BEIHYHHON h,, TPUHAMAEMOMH
no m. 4.3.1.11 (puc. 4.18); A,;— mwiomanp ceyeHds MeTajnna Haubo-
Jee HATDYXeHHOW 4YacTH, OrPAaHHYCHHAs BeIWYMHaMu b W h,
(puc. 4.18).

4.3.3. KoapdnuuenT CHIKEHs MPOYHOCTH CBAPHBIX COCANHEHUN.

4331 Ko>(DruHenT CHIKenHs MPOYHOCTH CTHIKOBBIX, YIJIOBBIX
1 TABPOBBIX CBAPHBIX COCHUHEHUi ¢, BHIONPAIOT B 3aBHCHMOCTH OT
0bbeMa_eeKTOCKOINYECKOr0 KOHTPOJIsSl O 1a0i. 4.5,

Jns w3fenui W3 XPOMOMOJIHMOACHOBaHAMEBEIX H BBICOKOXPO-
MHECTHIX Crajeit 7o Temnepartypst 783 K (510° C) npupumaror ¢,, 0o

Puc. 4.18. Cxema pacueTHBIX —
WIOANSH YKPEIUISIOWHEX d5ie-
MEHTOB

Tabxuna 4.5. 3uauenns
Kk03¢hih ToB
TPOYHOCTH CBAPHBIX
coe/IHHeRHi{

O6weM panuo- | MakcHMaIbHOE
Tpaduyeckoro |3Ha4eHHE KO3~
WM yNLTpasBy- | pUMEnTa CHU-
KOBOTO KOHT- |(XKE€Husl [IPOTHO-

pons, % ctu @,
100 1,0
50 09
25 0,85
0

10 Be Menee ,8




tabn. 4.5, a mpu Temmeparype 803 K (530° C) u Gonee ¢, =0,7
He3aBHCHMO OT oOpema kouTposs. [Ipu pacyeTHBIX TemmepaTypax
ot 783 K (510° C) mo 803 K (530° C) 3uauenue @, ompeiensercs
JMHEHHBIM HHTEPIOJTUPOBAHUEM.

Ecmn ceapHoe coemnHeHue TpyO W3 XpoMomonudnenoBaHaue-
BBIX CTaNleldl KATaHbIX, KOBAHO-CBEPJIEHHBIX HJIH IEHTPOOESKHO-TUTHIX
¢ MexaHHdeckn oOpaboTaHHON BHYTPCHHEH MOBEPXHOCTHIO HATDY-
’KeHO M3rHOArOINMH HAarpy3kaMu B paboTaeT mpu TemMnepaTypax Ao
783 K (510° C), TOo He3aBHCHMO OT o00OBEeMa KOHTPOJSIS CIIEAyeT
NpYHAMATL NS KaTaHBIX TpyO @,,=0,9 B Mexanudecku obpabo-
TAHHBIX [EHTpOOeXHO-MTRIX TPY0 @,,=1. IIpn rteMnepartype
803 K (530°C) u OGomee ¢,,=06 u ¢,,=07 COOTBETCTBEH-
HO. B muamaszone temmepatyp ot 783 K (510° C) no 803 K (530° C)
IS OTMPENCNCHUS ¢,; WIH @,, IOMYCKAETCH JIHHCHHAS WHTEp-
noJIstys.

4.3.3.2, KoaduumenT CHmKEHHS NMPOYHOCTH KONBHEBHIX CBAp-
HBIX COCIWUHCHUH IMIHHAPHIECKUX M KOHHIECKHX 00o0JIoveK, HAIpPY-
JKEHHBIX NABJICHHEM, NPHHAMAIOT DABHBIM EHUHHLE.

4.3.3.3, Ecnu paccrosisge OT Kpasi jr000ro OTBEpCTHS 1O OCH
CBA4PHOTO IUBA 110 HANPABICHUIO, NEPHEHAMKYISPHOMY pPacIeTHOMY
HANPaBJIECHHUIO,

I<max{0,5./D,(s—c); 50 mm},

pacdeTHbif KOIPOUIMEHT CHIKEHHS TPOYHOCTH  ONpPENENSIOT
Kak mnpomsBefecHHE Ko3(HUIHMEHTAa CHUXKEHHS NPOIHOCTH CBap-
HOTO COEIMHEHHS W KO3((UIMEHTAa CHIKEHHS MPOYHOCTH OT-
BEPCTHASA

P=Ps0y, unu P=P: Py

B ciydae, ecnM paccTOSHHE MeEXAy OCHIO CBApPHOTO IUBA H
KpOMKOUH Ommxaiiero orBepcTHs

I>min{0,5./D,,(s~c); 50 mm},

3@ pacYeTHHIA KO3((UIMEHT CHWKEHHWS TNPOYHOCTH HPHHUMAFOT
MHHEMAJILHOE 3HAYCHUE @4 ¢, WA @,. Jns OecruoBHHIX nerasneit
¢=¢, 111 =@, JAIs cBapHLIX AeTaecii, He HMEIOIMX OTBEPCTHS,

= Q..
4.4. ©ONIAHLUbI, HAXWMHbIE KOJIbUA W KPENMEXHbIE AETANIN

PexoMenagyemast MeToamka pacdeTa MO BBIOOPY OCHOBHBIX
pasMepoB (QNaHNEB, HAXHMHLIX Koseny H KPENeXHsIX jeraneit
npuBeneHa B npuaoxerunu 10.
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5. NOBEPOYHbIA PACYET

5.1. OBUWUE NONOCXEHUA

5.1.1. Tlosepowrsiit pacyeT NMPOBOAAT TOCTe BBINOJHEHHS pac-
geTa 110 BBIOOPY OCHOBHBIX pa3MepOB PAaCCUMTBHIBAEMEIX 3NIEMEHTOB
00 WX HOMHHANBHBIM pa3zMepam.

5.1.2. TloBepouHBIit pacyeT NPOBOASAT C y4eTOM BCEX PACUeTHBIX
HATPY30K M BCEX pACYeTHHIX DPEXHMMOB OSKcmnyaranuu. B oawmn
pacueTHBIH pexHM MOMkeT ObITh BKJIOYEHA Ipynna pexHMOB, eclH
BHEINHWE HATPY3KH U TeMIepaTyphl 3THX PeXHMOB He OTIHYAIOTCS
Gonec ueM Ha 5% OT DNPHHATHIX DPACYCTHHIX 3HAYEHWIA.

5.1.3. OcHOBHBIMH pacHeTHBIMU HATpy3Kam# SBJSIOTCH:

BHYTpeHHe¢ WJH HapyXXHOE NaBlecHHeE;

Macca M3Jedds H ero COOEpXUMOYO;

JOTIONHHTeAbHBIE HArpy3K# (Macca NPHCOCHWHEHHBIX W3/IENAH,
w3onANuA TPyOONpOBONOB H T. IL);

yCHIHsA OT peakuyu omop ¥ TpyOompoBomos;

TeMIepaTypHble BO3AEHCTBHS;

BUOPALMOHHBIE HATPY3KH;

celiCMUYecKHe HArpy3KW.

5.1.4. OcHOBHBIMH pacueTHBIMM peXHMaMH 3KCITyaTaldl
SBIIFOTCS:

3aTar OOJITOB W INNIHNEK;

NyCK;

CTAanMOHAPHBIN  pexumM;

paboTa cHCTeMBl aBapHHHON 3AlIUTEL

H3MeHeHAe MOIIHOCTH peaxkTopa;

OCTaHOBKa;

TUAPO- WIH ITHEBMOWCIIBITAHUE;

HAapyIIeHHE HOPMAJBHBIX YCIOBUH 3KCITyaTaiuH;

apapuiiHas CHUTYaiHs.

5.1.5. Tlpu moBepouHOM pacyeTe HCNONB3YIOT (H3UKO-MEXaHH-
YeCKHe CBOWCTBA OCHOBHOTO MeTasia M CBAPHBIX HIBOB, yKa3aHHBIE
B IOCY[aPCTBEHHBIX I OTPACNEBBIX CTAHHAPTaX WM TeXHHYECKHX
ycnoBusax. B crnyyae OTCYTCTBHS B 3THX JOKYMEHTAaX HeOOXOIMMBIX
JAHHBIX  JONyCKAaeTCs  HCNONB30Balh  [JAHHBIC, IIPUBEICHHBIE
B Ttabum I11.1—I11.4 npmroxenus 1 # npunoxeHun 6.

5.1.6. Hopmamu He pernameHTHpY:OTCS METOABI, HpAMEHsSEMBle
IUIsi  onpefefieHUss DACYCTHBIX HArpy30K, BHYTPEHHHX YCHIHH,
nepeMellicHAN, HANPSDKeHWH ¥ pedopManmit pacCUATHIBACMBIX 3Jle-
MeHTOB. BHIOpaHHBIH MeTOn MOJDKEH YYMTHIBATH BCE DAacyeTHbIe
HATpy3KM JAIs BCeX DPAacieTHBHIX CiyyaeB ¥ JaBaTh BO3MOXHOCTD
OnpeneidTh BCe HeoOxopWMmBle pacyeTHBle TrpynnBl KaTeropwi
HATpSHKEHHI.

OTBeTCTBEHHOCTh 3a BBIOOP TOTO HIM WHOTO MeTOJa HeceT
OpraHu3aiys, BHIIOJHABIIAS COOTBETCTBYIOLIME pacdeT MM JKCIe-
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pHMEHT. PeKOMEHIYeMBlE METOIBl pacyeTa HEKOTOPBIX THIIOBBIX
y310B W peraseil NMpPHBENEHBI B HPHJIOKEHWH 3.

5.1.7. Iipu npoBecHUH MOBEPOYHOTO pacyeTa BCE HANPSKEHUS B
KOHCTDYKIMH Pa3eisioT Ha kaTeropun. Hanpsbkenns, oTHoCsALUIAECSK
K pa3ivuHbBIM KaTeropusM, OOLEAWHSOT B TPYMibl KaTeropui
HanpsoKeHuH, KOTOPBIE COMOCTABISIOT C NOMYCKAEMBIMU HANPsDKe-
HUSMY.

5.1.8. Ilpu npoBefcHMH MOBEPOYHOIO pacyeTa HAMJIABICHHBIX
WI¥ [UIAKUPOBAHHBIX CTEHOK HANpSDKEHWS B CTEHKE M HAIIABKE
paccMaTpHBAIOT C YYE€TOM TEMMEPATYPHBIX HANMPSDKEHUH, BHI3BAH-
HBIX pa3HuIeH K03(POHUINCHTOB JIHMHEHHOrO PACIIUPEHHS OCHOBHOTO
MeTajjla M HalJIaBKH.

5.2. KNACCUOUKALMA HAMPAXEHUA

5.2.1. IIpu npoBEeNCHWMHM MOBEPOYHOrO pacyeTa HCHOJB3YIOT
CNENYIOUME OCHOBHBIE KATETOPUH HANPSDKCHMIL:

G, — oblmne MeMOpaHHBIE HANPSDKEHHS;

G,; — MECTHbIe MEMOpAaHHBIE HAIPSKCHHIL,

G, — oOmme HM3rHOHble HANPSKEHHS,

G,, — MECTHLIC H3THOHbBIE HANPSKECHHUS;

or — oluMe TeMnepaTypHBIE HANPSDKEHMS;

Gry — MECTHBIE TeMIEPATypHEIE HANPSKCHHS;

©, — HanNpsXeHUs KOMIICHCALHY;

Oy — CPCJHME HANpPsKEHUs pacTsXEHHs IO CEeueHHIo 6onra
MM LIMHILKH, BbI3bIBAGMble MEXaHHYECKHMH Harpys-
KaMH.

JIONOHUTEIbHBIC KATETOPUH HANpPSHKCHHH, MCIMONAB3yEMBbIe IpH
OPOBEACHUH PAacUeTOB, BXOMSIMX B COCTAB MOBEPOYHOTO PAacUeTa,
yKa3aHbl HEMOCPEACTBEHHO B COOTBETCTBYOUIMX IOApa3Aciax.

Jiis ynoberBa NpOBEEHNS PACcUETOB HYXKE NPHBEICHBI TPUMEPBI
pasjeiieHnss HANPSHKCHUH MO KaTEropusM.

5.2.2. IlpumepoM HampsOKeHWH, OTHOCAMMXCA K KaTeropHu
o0umX MeMOpPaHHBIX HANPSHKEHUH, SBJISIOTCS CPCAHNE HANPSKCHHS
pacTspkeHust (WM CXaTHs) N0 TOJIIWHE CTEHKH LUIMHIApHYecKoH
win cepuueckoit 006010YKH, BEI3bIBAEMbIE NEHCTBHEM BHYTPEHHETO
WIM Hapy)XHOTO [aBJICHMS.

5.2.3. Ilpumepamu HanpspKeHWH, OTHOCSLIMXCH K KaTErOpHH
MECTHBIX MeMOpAaHHBIX HAHOPSHKEHMEl SBJISIOTCS:

1) MeMOpaHHBIE HAaNpSDKEHMS OT MEXaHWYECKHX HArpy3ok B
30HAX COefMHEHHs obosouek u (GuaHLeB;

2) MeMOpaHHBIE HANPSDKEHWst OT MEXaHWYECKHX HArPy30K B
30HAX IIPUCOENMHEHUS MATPYOKOB M OMOP K COCYyjam.

5.2.4. TlpuMepamMy HaNpSOKEHUH, OTHOCSIIMXCS K KaTEropvH
OOUMX W3THOHBIX HANPSDKEHUH, SBISIOTCS:

1) Hanpspkerust u3rnba, BHI3BIBAEMBIC ICHCTBHEM BHEINHHX CWJI H
MOMEHTOB, ACHCTBYIOIIMX HAa COCYA WIH TPyOONPOBON B IENOM;
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2) HanpsOKCHUs W3ruba, BRI3LIBAEMBIC NEHCTBHEM MAaBJICHHS Ha
JUIOCKHE KPBIIIKH;

3) manpskeHWss W3rub6a B HAXUMHBIX Koiblax u  ¢aHmax
Pa3bEMHBIX COE/IMHEHNH, BBHIZLIBAEMBIE 3aTATOM GOJITOB W INNH-
JIEK.

5.2.5. TlpuMepaMu HanpsDKeHWHM, OTHOCAIIWXCS B KaTEropuu
MECTHBIX W3FPHOHBIX HATIPSHKEHUH, SBASIOTCS:

1) HanpskeHMss W3THOa, BHLI3BAHHLIC [CHCTBHEM [aBNICHUS, B
30HAX COCHMHEHHS Da3IHUYHBIX 3NeMeHTOB ((QlaHenm H HUIHMHADH-
yeckas obevadka Koplyca, coeuHeHHe oOedaiKh Kopryca ¥ JHUIIA
u T I);

2) HanpsbkeHUs u3rHba B TpyOOmpoBOAaX B 30HE MPUCOETUHEHHIS
(naHneB, BHI3BAHHBIE aelcTBHEM 3aTsAra 60JITOB M INITANEK.

5.2.6. Hpumepamu HANPSKEHUH, OTHOCAIIUXCH K KATETOPHA
0OIMX TEMIEPATYPHBIX HANPSKCHUM, SBISIOTCS:

1) HanpspKEHUS, BBI3LIBAEMBIC OCEBBIM MEPENAOM TEMIEpaTyp B
IIHHApHIECKOM  obevaike;

2) nuHEWHAs YacTh HANPAIKCHUHA B 3JIEMEHTAX B 30HAX COCHHE-
aus (uanen U HUIMHApPHYECKas 4acTh COCyAa, mMaTpybok W Kopmyc
cocyna, TpybonpoBoa ¥ duiael, TpyOHAs NOCKA W NPUCOCAHHSEMBIE
K HEH TpyOHI U T. I.);

3) wanpspKeHHs, BHI3BIBAEMBIE NEpeNafgoM TEMIEPATYp MO TOJ-
MIAHE TUIOCKMX [HAN[ M KpHIIIEK;

4) HATPSKECHUS B CTHIKOBBIX COEAMHEHMSX [UIHHIPHYECKAX
obedaek, BBHIMOJNHAEMBIX W3 pA3HOPOJHHIX MaTepHajoB.

5.2.7. TlpumepamMu HaNpsKeHWH, OTHOCAIIMXCH K KATErOPUH
MECTHBIX TEMIEPATYPHEIX HAMNpPSXCHUH, SBISIOTCS:

1) mampshkeHHss B LEHTPANbHOM 4YaCTH NJIMHHBIX  IHJIAH-
pHYecCKHX WM cepHUecKUX o000J0ueK, BBIILIBAEMEIC IEpema-
JIOM TeMOepaTyp MO TOJIMMHE CTEHKH, 3a WUCKIIOMEHHEM JiH-
HEHHON COCTABAAONICH HaNpsDKEHuH, ykazaHHo# B 2) m. 5.2.6;

2) HanpsXeHUs Ha HEGOJIBINKX YYacTKax MeperpeBa (MM OXJIax-
IleHUst) B CTEHKE cocyma Wi TpybompoBoaa;

3) HADpSKEHWS B AHTHKOPPO3MOHHOM OONAIIOBKE W ApYrux
OMMeTa UTIMECKHX 3]IEMEHTAX, BbI3BAHHLIC PA3HOCTHIO KO3dduImen-
TOB JIMHEHHOTO PACHIMPEHUS MAaTepUaioB.

5.2.8. TlpumepaMH HamnpsKeHHH, OTHOCAIMXCH K KaTEropuH
HANPSDKEHAH KOMIICHCAIUY, SBJISIOTCH:

1) HampsykeHUS pacTsKeHUs (MM CKATHS), BLI3BAHHBIE CTECHE-
HHEM CBOOOJHOTO pacIIMpeHUs TPyGONpOBOAA;

2) HampsokeHUs KpydeHHUs W u3ruba B TpybompOBOAax, BhLI3BAH-
HBIE CaMOKOMIIEHCAIHEH TpyOONIpOBOIOB.

5.2.9. HpumepamMH HampsHKCHWM, OTHOCSIMXCH K KaTErOpHH
MECTHEIX HANPSOKEHUH B 30HAX KOHLCHTPAIHUH, SBISIOTCS HANPSKE-
HHs B 30HAaX OTBEPCTHH, rajresiclf, pe3sd W T. M. OT TEMIOBHIX H
MEXaHWYECKUX YCHJIMH, ompenensieMble C y4eToM Koadduumenta
KOHIEHTpanU! HaNpsHKeHAH.
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5.2.10. I[lpum mpoBemEHMM NOBEPOYHOIO pACYETA ONPEAENAIOT
HATIPSDKEHHS KaXAOH pACIeTHOM IpyNNBl KaTErOpUH HANpsHKEHAH,
FO KOTOPBIM ONpEACISIOT NPHBEACHHbBIC HAMPSIKEHUs, CONOCTARIse-
MBIE C COOTBETCTBYFOHIMMH [OIyCKAEMBIMH HAPSKEHUSMH.

5.2.11. Ha ocuoRanuy aHamm3a ACHCTBYIOIMX HATPY3OK W TeM-
NEPATypHBIX TOJEH ciieayer BHIOpaTh HAHOOJEE HATPSHKEHHBIE
0o0IacTH CcOCynoB ¥ TPYyOONMpOBOAOB, MpPHYEM ISl PABNAYHBIX
PACUETHBIX CJlyyaeB 3TH 00aCTH MOTryT OBITE Pa3JIMYHBIMA.

5.2.12. HMcnonb3yeMBIE OpH pacyeTax HAa CTATHYECKYIO ¥ ITHK-
JIMYECKYIO TPOYHOCTb TPYNNBl KaTEropHi HANPHKERMA W HX
0003HaYEH!sT MPUMERUTETBHO K DA3NMYHLIM THNAM KOHCTPYKIUH
npuBenensl B Tabu. 5.1, a [IJIs pacCYMTHIBAEMBIX 30H —B Tabi. 5.2.

5.2.13. HaunGonee THOMYHBIE TPEMEPH Py KaTEropuil Haups-
KeHui B KOHCTPYKUHMSX TpUBEAEHBI B Tabdm. 5.1.

5.3. NMOPSAAOK OMPEAENEHWUA HAMPSDKEHUA

5.3.1. Ha ocHOBE aHanwia YCIOBHH HKCONYATANMH IIEMEHTOB
KOHCTPYKIME YCTAHABIUBAETCS THHOBAasS (HUIMYECKH BO3IMOXHAS
TOCIIEAOBATENBHOCTh 3KCIUTYaTAMOHHBIX PEXUMOB paboThl M Ha-
TPYXeHHs, BKIOYAS YCJIOBHS WCHBITAHWH M HapyIIEHHS HOpPMAab-
HBLIX YCJIOBHM JKCIUlyaTandu. Pexumbl paboTbl WM HATpYXKEHMS,
OCyILIECTBJISIEMBIE MEXJy HycKOM H OCTaHOBOM, HamnpuMep cpa-
OaTbIBaHME aBApMHAHONM 3aMMTLI, CHEAYeT pacmoiaraTb MExXAy
yKa3aHHBIME PEeXAMAMH.

5.3.2. lns uambonee HArpyXEHHBIX OONAcTed 3I€MEHTa KOH-
CTPYKIMM YOPYIUM pACYETOM ONpPENCHNIOTCS 3HAYEHHS ILUECTH
COCTABNSOIINX HANPSKEHUH 0€3 yueTa KOHUEHTPAIMH JUIs MPUHS-
TOM CHCTEMBI KOODAMHAT (JCKAPTOBOW, IIMJMHAPHYECKOH WM
ceputeckoif) W NPUHATOH MOCNENOBATENBHOCTH MO BPEMEHH
PEXUMOB PaboTHl W HATPYKEHUS.

Tlo 1HeCTH COCTaBJISIOIMMM HATIPSHKEHHOFO COCTOSHWS Onpene-
JSIOTCS 3HAYEHUS TJABHBIX Hanpsbkenuit. Hambonwluemy riaBrOMY
HAMNpPSUKCHUFO TIPUCBAWBAOT MEACKC [, @ ABYM APYIMM — HHAEKCHI J,
k (0,>0,>0,). ¢Quxcupys Takam 06pa3oM TiABHbIE ILTOIA/KH.

5.3.3."Ha BbIOpaHABIX 3aUKCHPOBAHHLIX TJIABHBIX IUIOMIAIKAX
Ui BCEH OPHHESATOW MOCIEAOBATELHOCTH IO BPEMECHHW DPEXHMOB
paboTHl W HATPYXKEHAS ONPENEIAIOTCH 3aBHCHMOCTH H3MEHEHMs
TNaBHBIX HaNpSKeHUd O, G, Oy.

5.3.4. 3navenns NPUBEACHHLIX HATIPSHKCHNH (07) OUPeneNsOTCs 1715
MOMEHTOB BPEMEHH Iy, 1y, ..., 1}, ..., L, TMI€ YBEJIUYEHHE (yMEHBIIE-
HIe) aOCOMFOTHOT O 3HAYeHUS NF000M U3 COCTaBIAIOIMUX FIaBHBIX Ha-
ApsDKeHUH CMEeHseTCs UX yMeHbIIeHUeM (yBgnuueHreM) mo Gopmyiam

(G)UJ =0,—0,1
(O)i=0,1— O ¢
(0)ay=0,1— O
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IMpu ynpyroM HarpyxeHud IS HAaJIbHOTO {; H KOHEYHOTO f,,
MOMEHTOB BPEMEHH O;=0;=0,=0 WM PaBHAIOTCA NOCTOAHHOMY
HANPsUKEHNIO, HaNpHMep OT Beca.

5.3.5. OmpepeneHue HanpsoKeHW aHAJTATHYECKEMH METOJAMH,
HaTpuUMep TO Teopuu oOOJOUEK, OCYIIECTBJSiCTCS B YKa3aHHOH B
mm. 5.3.1—5.3.4 mociefoBaTeNBHOCTH; _ONPENEICHUE HATIPSKEHNI
GuCICHHEIME  MeTo[laMu_ B__YNPYrofl o0IacTu—B _ CHEVIOUEM

HOp ALK

1) onpenensercs 3aBACHMOCTh MECTHBIX HANPSDKEHHH Ui
NPUHATOM IIOCIENOBATENBLHOCTH PEXUMOB pabOTHl W Harpyxe-
HHESL,

2) BHIENSIOTCS HOMHHAJIBHBIE HAUPSDKCHHS OT MEXaHUYECKUX H
TEIUIOBBIX HArpy3okK;

3) onpenensioTcs NpHBEACHHbIE HATIPSIKCHUA.

5.3.6. Pa3smax HanpsokeRuil (O)g, WIH (O)gx ONpPENENIICTCH IIPU
NMOBEPOYHOM pacyeTe HA CTATHYECKYIO NPOYHOCTh MO rpaduram
U3MeHeHUil NpUBENeHHbIX Hanpsokenuid (o), (0)y, (0)y Mis Beero
npolecca U3MEHEHHS! HAlpPSHKEHHd W BHIOMpaeTcs Kak HauOosibliee
73 CIEAyIONMX 3HAYEHHI:

(o); o max — (O)ij, mia
{(G)RV i (G)RK} =max (U)jk. max (G)jk. min , (5.2
()i, max ~ (S, mia

T (0)ij maw ()i maxs (O)ik, max — ITEOpAHTIECKY MAKCHMAJIBHEIE, A
O)ijmin> (O)ji.mins (O)ik, min— AITCOPAWIECKH MHHHMAJIbHBIE HATIPS-
KeHHA JUIS BCEro TPOIecca H3MEHEHHUsS COOTBETCTBYIOUIUX IIpHBe-
IICHHBIX HATIPSDKCHMUM.

Bo Bcex ciyyasx YOPYroro HarpyXeHdst S3HAYCHHS HaNps-
XKCHHRH

[(G)ij,max’ (G)jk,maxv (O-)ik_max]BO; } (53)

[(G)ij,min’ (G)jk,mim (G)ik‘min] <0

5.3.7. OOumii mpouecc HW3MEHEHHS BO BPEMEHH NPHBEACHHBIX
Hanpskerrit (G);;, (0)y, (O); MpencTasiseT coboll psa mocinenosa-
TENBHHBIX MOJIYIUMKJIOB., B mpeniesax xaxJoro moJjiyluKia TpHBENCH-
HOE HANpPSHKEHHE W3MEHSCTCS MOHOTOHHO. MOMEHTHI BpeMeHH,
OIIpee/IIOoNEe  KOHUB! IOIYIMKIOB, 0603HaYaroTcs 0, i, 2, ...
L LT Tm
'''' TIEBAGIE HanpskeBHA G;, O;, Oy, PAaCIpefeleHnble B O0mem
cilyyae HEpABHOMEPHO IO IUIOHAMH CeYeHus (TOJIIMHE CTEHKH)
JJIEMEHTa KOHCTPYKIHH A,, Pa3fessioTcs Ha MeMOpaHHYw G, H
JONOJIHUTENBHYIO COCTABJISIONLYI0, MPHHAMAEMYIO B Ka4eCcTBEe H3-
THOHO#H G©,, W ONpeeistoTCS B YKa3aHHbIE MOMEHTbI BPEMEHH IO
bopmyam
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= o;
s
A,

(4)
(4)

I
A -

“

Q

;1[
jck ( As)
sAs J
Gpi=0;~ Opy,

Cpj=0C;~—Opj, (55)
Opk = Ok — Omi-

Comi As’
Oj dAg; 7 (5.4
O\ dAg;

=

R

IMpuBeneHHbIC MECTHBIE HANPsKeRHs (G1),;, (Op)p, (OL)y B XoHIE
lro monynEKia oIpefelsoT Ho ¢gopMyiiaM

(0D)i,1=Koyiji1 [(G)ij. 1= (01~ 1] +(oL)ii-15
(GL)jk,l =Rk, 1 [(o)jk, 1~ (G)jk, - 1] +(O)jk,1-15 (5.6)
(. 1= Kiopr.1 [(0') 1= (Oin,1— 1] + (GL)ik. -1

tae Kyjio Koyj.ts Kigyix,1—KOIPOULHERTH KORUECHTPAIHH TIPHBE-
JCHHBIX HATIPsOKSHUM JUIS HaNpsukeHuit (6);;, (6)y, (0); B NoMyluKiIe
or I-1 pmo I

KoapdummenT K;);j,; PaccidTHIBAETCA, HAIPUMED, 1O dopMyJie

1
K(G)ij’l B (c)ij‘17 (G)ij,l— 1

+ [(1 - llo) K pit P«s] (Gbx,l —Opsi- 1) "[(] - “c} Ky mit No] X
X (G 1= Opmyi—1)— [(1 = 1) K, 5+ 16) (O, 1= 040 1)} (57)

{[(1 - Hu] Ko mit Uc] (Gmi,l " Omi, 1— 1) +

3peck K K piy Ky mj K i~ Teoperudeckue k03pQuuueHTsI
KOHUEHTpamu MEMOPAHHBIX COCTABJISIOIMX Gy, Oy H H3THOHBIX
COCTaBJIAIOMMX Oy, Op; COOTBETCTBEHHO, OIpPEEISEMbIE IKCIEPH-
MEHTAJILHO, 110 CNIPABOYHHKAM HJIM TPHJIOKECHHIO 3; U ~—K03bdu-
UHEHT, 3aBUCAINAN OT CTecHeHHs neopMauHii, COOTBETCTBYIOIIHI
[IaBHOMY HANPSKCHUIO G; B HANPABJICHHH ©; U HAIPSKCHHIO O;
B Hanpasnenuu o; IIpa momnom crechermd U,=0,3, a npu ero
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Puc 51 TI'padux H3MeHEeHHSs MECTHOrO NPUBCACHHOIO HANpPSLKEHHS

orcyTcTBAE W, =0. Ecim cTeneHb CTECHEHHWS Heib3sl ONpPENEHTS,
TO pacyer BbmogHseTcs npu pPo=0 #w p,=03. Ilpu osTom
k02GPHUEEHT KOHUCHTPAUHH HPHHHMAETCS OOMBLIAM M3  JBYX
MOJIYYeHHBIX 3HAYEHUH.

Hnist ynpollieHus: pacyeta momyckaercs upuunMate K, =K .,

c,bszD',m] u O, =0, Gy =0 Gm:Gb]:O'

53.8._Msmenenne kaxoro-mu60 MECTHOTO YCJIOBHOIO YNpPYroro
TIPHBEJICHAOr0 HANpsikeHns (G,), ONpeHenseTcs C MCHOIL30BAHAEM
rpadHka H3MeHEHHs COOTBETCIBYIOIIETO NPHBEIEHHOIO HATDSKEHUS
(o), IlpaMep rpaguxa mnpuBeleH Ha puc. 5.1,
Ml 5 JI0 MOMEHT4 BpeMeHH [ HaupsKeHHE (G.) HaXOMMIOCH B
yupyro#t obmactn (/=2 ma puc. 5.1), 10 (o4),=(c.), a ecau B
MOMEHT BpeMeHH [ HampsiKeHue (O;), HAXOAUTCS B YIPYrOMIACTH-
geckoli obmacty u npuoOperaeT B 3TOT MOMEHT HamOOJbLIEE
abCOMOTHOE 3HAYCHHE CPelH BCEX NPEHLECTBYIONMA HOJOKATENb-
HEIX W OTPHUATEBHBIX HAUpsDKeHHH (G;), TO (Gp), ONpenesioT 1o

dbopmye

v~1
VT s

(opy=sign[(o, ) — (6 )] (ERp) FTx

:
x {I;V [(GL)z"‘(UL)h]z‘Fl—;—v(iR,Tg)z}] Y (o) (5.9

rae B JamHOM citydae (op),=(0;),=0, a &=1.

B srom ciydae MomeHT BpeMenu oGosHagaercs [, (,,=4 u
[,=10), a moxasaTenb yHOpoYHEHHS V U TpPeHeN IPONOPHHOHAD-
HOCTH RJ, onpemenstoTcss 1o GopMygam
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T
m

R
0,73lg[(1+1,4'10'ZZT)RT J

p0 2

v= ; 5.9)

100

23lg——n
Sle o= 77

- RTo,z
210 3+'EP—T

RT, 1
r_| Ry =
R,,e_[(ziloﬂE,Jng“)v} . (5.10)

IMoxa3aTens YUPOYHEHHs V JOIYyCKAeTcs BHIOMpaTh no tabi. 5.3
B 3aBUCHMOCTH OT 3HAYCHUS RI{O,Z/RZ, u Z7.

TaGuuua 53 3uauenne nokasareis YnpouHeHHs v

ZT, %
R:o 2/R :
10 20 30—60
0,3 0,29 0,27 0,25
0,5 0,21 0,17 0,19
0,7 0,11 0,11 0,13
0,9 0,05 0,06 0,07
0,95 0,02 0,03 0,04
10 0,00 0,00 0,00

Ilpr npOMeXyTOUHHX 3HaueHHsx RJo,2/RY 3Hauenus v ompe-
JIETSIOTCA JTUHEHHON MHTepnosmuei
_Ecru_B_paccmaTpHBaeMoif 30HE PaCIONOKCH CBAPHOA WIOB, TO

3Havenus Rje W V IPHAMMAOTCS JUISL_MeTalUla B4, €CHH_OHH
MeHbIle, 9eM Ui OCHOBHOTO MEIa/LIA..

Ipu Temnepatype BHii€e TemuepaTyps T 3HaueHue RJ. onpeme-
JII0T 110 U30XPOHHOH KPUBOR neOpMHPOBAHUS 34 BPEMs HATPyXe-
HUS 5leMeHTa KOHCTPYKIIAM B TSUEHHE PacCMATPHABAEMOTO NONYIMKIIA.

JIATeNbHOCTE NONYNMKNIA PaBHA BPEMEHH M3MCHEHUS HanpshKe-

HE{ 0T MHHHMAJbHOTO (MAaKCHMAaJIbHOIO) [0 _ MAaKCHMAaJILHOIO

MHHIMAIILHOTO) 3HAYEHHs. LIpA pacdere HALPSDKEHAH B NPOLECCE
TyCKa, BIXOA HA PEXHUM ITOCIE KaKOro-ambo mepexoqHOTO pexuma
U paboTh Ha CTaOHAPHOM PEXHME JO CIEIYIOIIEro IEPeXxOIHOro
pPeXuMa mpH TeMIepaTypax Bbllle TeMnepaTypbi 1: HEoOXomuMo
YUMTBIBaTh CpejHee BpeMs paboThl Ha CTALMOHApHOM peXuMe
MeXIy COOTBETCTBYIOWIMMH HEPEXOAHBIMHU DPEXHMaMH.

Ilpu TemMnepaTtype, IpeBbiuaoInes Temneparypy 7:, moxasarenb
YUpoysenust onpeneisior no Gopmyie

_lg((‘r/RpTo 2:)
v= T,,T 3
1g(e"/ed 2:)
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rae RJo2; o7 -—Tmpedei TEKYuecTH M HANDSKEHHE, COOTBETCTBYIO-
mee ynpyromiactudeckoit medopManmu e”, npAHEMaEeMbIE 110
HM30XPOHHCH KpuBOH MedopMupOBaHus i JUIATENLHOCTH M TeMIle-
PATYpbI NONYIUKIE; €] 2, — AePOPMALHS, COOTBETCTBYIOMIAS 1Ipe/ie-

ny Texysectn RToz; eT— mepopmanms, coorercrayiomas o7 (me
Menee 2%).

Eciu 10 MomenTa Bpemeru [ xots Ob 1 pa3 ObUIa Ucnonb3oBaHa
dopmymna (5.8), To als onpexeiiens HanpskeHHs (Gp); pacCMaTpu-
Baercs noiymukn [, h, toe L<h<l

INpu yBenuueHud (yMeHBIIEHHH) HANpsXeHUA (Cp) OT MOMEH1a
Bpemenu [—1 pmo [/ wuHpgeKkc /i npucBamBaeTCs HAUMEHBIIEMY
(raubonbieMy) 3HaYeHuro Hanpspkedus (cp). Ilpum 3TOM 3HAYEHHS
Hanpspkesus OT (Gr), A0 (OL);—1 HE OJDKHBI NPEBHIUATb (MIH
COOTBETCTBEHHO ObITH MEHbIIe) 3HaueHus (Or);.

Eci |(o1);— (61)4|<2RYL (I=7 na puc. 5.1), To (0F); onpene-
jgeTcs no (opmyiie

(or)i=(oL)i— (oL)a+ (OF) (5.11)

Eciu |(o1)i— (60)s|>2R), (I=5 u [=8), To (0p), onpegensror
no ¢opmyne (5.8), B korTopoil koapduument § npuHEMaercs
paBHBIM 2

ITpu nepeMeHHOH B TeYeHHE NOIYNUKIA TEMIEPATYPE BbIYHCIIE-
Hue 3HaueHnit R, v 1poBOMMTCS JUish MAKCHMAIBHON ¥ MUHHMAJIb-
HOM TeMIepaTyp DNONYHUKIA NG COOTBETCTBYIOINUM 3HAYCHUIM
RJo.2 Ry, ZT, ET. 3nauenue R}, npuAuMaeTcs paBHEIM NOIYCyMME
COOTBETCTBYIOIUX 3HAYCHUH NPH MAKCUMAaIbHOH M MHHUMAITbHOH
TEMIIEPATypax NOIYLHKIA, 4 IOKA3ATENb V PABHEIM MUHUMAIbHOMY
u3 erc 3HaueHMi B MHTEPBANE TeMIEpaTyp noiayimkia. Jonyckaercs
HCTIOJIB30BAHME 3HAYEHUE R, v NP MAakCHMAILHOH TeMIEpaType
NOJTYIMKIA.

IToka3zarens ynpOuYHeHus v npd onpeaesieHud ero no Tabi. 5.3
NPpAUHUMACTCSA PABHBIM €0 MUHHUMAJIBHOMY 3HA4YCHH}O B HHTCpBaIIC
TEMIEPATyp NOJYIHMKIA.

Jonyckaercss mpuHuMath RJ, paBHbIM R];,, a nokasatenb
ynpouneHus v=0. B aToM ciyuae 3HaueHue Ry, PABHO HOIyCyMME
OpeIeIoB TeKyIeCTH Np¥ MAaKCUMAJbHOM ¥ MUHMMANBHON TeMuepa-
Typax INOJyHYKIA WIM Npeaeny TEKy4ecTd NpHd MaKCHMaIbHOH
TEMIIEPATYPE TIOJIYLHKIIA.

Pacuer no dopmyine (5.8) nonyckaercs npuMeHsSTh IPH BHIHOJI-
HEHHY CIICAYFOIIUX YCJIOBHU!

I(UL)I— (GL)h) <4RpTe (5'12)
(o)

|(5L)lb)

(o)

<2RL. (5.13)
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Puc 52 I'paduk M3MCHCHHS MECTHOTO YCJOBHOTO YIPYroro IPHBEACHHOrO Hamps-
KeHHA (Of) [UIA [ByX OMMHAKOBBIX COCCAHHX OJOKOB HanpsxkcHui (o)
* — MOAYWMKIB MEKIY HauGOIbIIMMI 3HAYCHHAMH (Op),, **—OCTANbHBIC MONYIHKITHL

Eeim npu pacdere (op), 1 onpejenenun Ipaduka ero M3MeHeHus
_Hcronb3yercs xors 6l 1 pas  dopmyiid _(3.8). "T0 _COCHyeT
_paccMOTpETh TIOCHENOBATENHHO JIBA OJWHAKOBLIX OJIOKA M3MEHEHHS

HanpsbkeHUH (61) (cM. npumep Ha puc. 5.2). B stom ciydae uucio
TIOHyLIWKIIOB (HMKIGB) KAKAOTO THIA MeKIy abcoNMOTHO HanboIIb-
IIMMHA 3HAYEHUSMHU (Gp); HPHUHAMAIOT PaBHBIM OXHJAEMOMY MpH
IKCIUTyATAIMK 4ACHY OJIOKOB HATPYKEHHS 34 BBIMETOM 1, wwcio
OCTAJILHBIX PABHO 1.

5.3.9 MecrHOE yCIOBHOE YHPYroe NPHBEICHHOE HATPSIKCHUE
(or) npn ucnonb3osanny 3¢ dexTuBHOTO KO3 GURUEnTa KOHIIEHTpA-

man K, onpenessercs no ¢opmye

(of-),:%[(m),f ()] + (02)s (5.14)

(0r)1=Ker [(0)1— (0)4] + (05)s (5.15)

5.3.10. DddexTnBHb K0I)PUIMEHT KOHIEHTPAIMA MECTHOTO
NpHBENIEHHOTO HanpspkeHHst K., ONPE/ENSETCs NpH MCHbITAHUSIX HA

Yerajnocts.
€OMETPHS, COCTOSHHE IOBEPXHOCTH, HOMUHANBHBIE HANps-
XKEHWsl ¥ TpaJUeHTHl MECTHBIX HANpPSOKEHHH B 30He KOHIIEHTpA-
MK Y¥COBITHIBAEMOTO 3JJIEMEHTA, MOJENM Wi obpasna, UX Ma-
Tepuan u TepMooOpaboTka, YCIIOBHS HAarpyXeHHs (Temmepary-
DA, cpema) MOIKHBI COOTBETCTBOBATH HATYDHOMY 3JIEMEHTY KOH-

CTpyKumm.
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Hanpsoxerms Oe3 ydera KOHIEHTPAUHMM IPH ONPEASNCHAR K,
He TOJDKHBI NPEBBIMIATH UPEENbl, YCTAHOBJICHHBIE AJS COOTBET-
CTBYIOIIMX KATErOpHi HAMPsDKCHUN MpPH pacyeTe CTATHIECKOMH
HPOYHOCTH.

Mpumenennte K., npu pacyeTe MECTHBIX HPUBEACHHBIX HAMPshKe-
HAUif JTOJDKHO OBITH COIJIACOBAHO CO crocoboM obpaboTku skcnepu-
MEHTAIbHBIX JIAHHBIX NPH €ro ONpPEIeIcHAN.

Ipyu (0,,)<RY,2 o0dexTuBHbi KOOPPUIMEHT KOHIEHTPALMH
HANpsDKEHHH ompenensercs 1o (opmyie

Kp=1+q(K;—1), (5.16)
rae ¢ —Kodh(UIUenHT 4yBCTBHTEIBHOCTH MaTepHaa K KOHLEHTpa-
MK HanpsokeHn# (¢< 1).

Ecmn (6,) =K, (c,)= R™ 1, To K0oo(pduumpenT ¢ BbMUCHsETCS TIO
(hopmyne
1— ;
q=qo+ _T__qQT[KG(Ga) —RI], (5.17)
RpO.Z*R—l

a ecmn K, {o,)<RL,, 10 ¢ upuAMMaeTcs PaBHBIM ¢o, TAE ¢ — K09}~
GUIEEeHT YYBCTBHTEIIBHOCTH MaTEpHala K KOHUEHTPALMH HAIpsKe-
Hull, ONpeIENeH bl MPKA aMILTHTY 1€ MECTHBIX HAIPSDKEHHI, paBHOM
npeeny BoIHOCTMBOCTH RT,, u BeiOupaemplii mo Tabm. 5.4.
5.3.11. Ilpm pacuere MpUBEIEHHBIX MECTHBIX YCJIOBHBIX YIPYIHX
HAIPSDKEHHH OT MEXAHHYECKMX W TEMIIEPaTypHBIX Harpy3ok B
CBAPHBIX COEMHEHMSX C HEMOJIHBIM ITPOILIABIIEHNEM, BBLUIOIHIEMBIX
AYCTEHUTHBIMH SJIEKTPOIAMH M HCIOJIB3YEMBIX LISl IIPACOSTHHEHNS
3JIEMEHTOB AHTHKOPPO3MOHHBIX pyDamiek, spdekTusubii koaddu-
IMEHT KOHLEHTPAIMK OCEBbIX HANpsDKeHuil 000 Kkareropuu

Tabnnua 54. 3uauenus wod(pHUHEHTA 4yBCTBHTEILHOCTH MATepHAIA ¢,

30Ha KOHLCHTDALMH HATIPSDKEHHMI B 3leMeHTax

T T
Ryo.2/Ra 90 KOHCTPYKIIMI

0,4—-0,8 10 OmnopHBIe yCTpOiCTBa COCYIOB, OTBEP-
CTWA I8 WIHACK KPeIIeHHs KPBIUEK K
KOPIYcaM COCYZIOB, OTBEPCTHS KPBIUIEK H
JHMILL [PH  ajmyce CKPYLJICHHs Oollee
40 MM

TpyOubie 10cku, TpyOHBIC CKPYIIICHHS.
nepexox OT TpybompoBOmOB K iamuam
npu pamuyce ckpyrieHus or 10 go 40 MM

CkpyrileHusi B BepIHHAX TA30B H
ONOpHEIX OypTOB TIpH pajuyce CKpyricHus
or 4 no 10 mm

Merpuyeckas pesbba wmmuiek, 60aTOB,
TaeK OpH Pajnyce CKpyrieHHs MeHee | MM

L2

[y

SLoeo

cooco
wovwiloxnwolslo

=
XN YN N
ocooo

Ipumeuanne. Tlpn npomexyrounom 3maveamnm RJo /Ry 3HaweHue onpejenseTcs
p0.2/ Bm 4o
JIMHCHAOH HHTEpHOMAIHeH.
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cAaeAyeT ONPEAC/IATL B 3aBUCMMOCTH 01 AMIUIATY/IbL M3TUOHOH Gab U
aBHOMEPHO pacnpeneﬂeﬂnoﬁ Gam COCIABJSAOIIMX HANPAKCHUA Ges
yqua KOHHCHTPpAUKMHA 10 (bOpMyJiaM
/ \ 2.3 . \
. G, p Gam+ Cap -
Kop=35+28-103( =2 g2} (_:u —2-1073
’ Gam~+ Oab // \

npit 21073 <(Cum+ Gu) ET<4-10 %,
0~2 s Gum//’(cam + 64})) $ 1 n
K.;=3,5 0p¥ (Cum+0u)/ET<2-107% 0un/(Cup+ Oum)<0,2

WA NPH G, =0 HC3aBUCHAMO OT G.
JUist KOJIBLEBLIX MEMOPAHHEIX HanpsxeHni BINsIHUC KOHIEHTpa-
I ObITh__He
LACTANICH B MECTE.

MeHBIUE TOJILUHEL CaMOM TOHKOH 43 cOCIHMHICM
‘cBapki. 11pu BO3HUKHOBEHHHM B CBADHBIX COC/IMHEHHAX C HENONHAIM
APOILIABJICHUEM IIIACTHYSCKAX MAKIHYCCKNX jcopmanuil 3HaucHUs
YCIOBHBIX YNPYTHX HANPSOKEHHR B3 yyeTd KOHNCHTPANHA B CCYCHIM
CBAPHOTO COEAMHEHMs HCOOXOAMMO OfIPEACINTh W3 YHPYTOILIACTH-
4eCKOTO  PAcyeTa.

5.3.12. MecTHOe YCIOBHOC YNpYyrue HaupsbkeHue (Op) B pes3bde
%gg}atﬁmsqro COE/IMHCHAS ONPEJEHSACTCS B_COOTBETCTBHMM C_11. 5.3.8.

anpskenns (67) pACCUHTHIBAIOTCH ¢ YUCTOM KOXPOHIMEHTa Ky,
OTIPEACTIACMOro JUls MCETpHYCCKOH pe3bOmi, mo (opMmyie

Ko=Ks(1+1.57/S./R), (5.18)

rae  Ks—xoobduument, 3aBucsimmit OT TANA Taky; S,—mar
pe3b0bl; R— paduyc 3aKkpyIJCHHs B OCHOBAHMU BHTKA.

Jnsa crampaprroil raitku ckarust xosyduument Kg=1, a s
radKy pacTsoKEHMA-CKATHS [PH [UIHHC PACTSHYTOH 30HBI, paBHON
mamerpy pesbboBoit yactu, Kg=0,75

Koadduuuenn Ky st NpOMEXyTOUHbIX UIMH PaCTSIHYTOH 30HBI
TAHKA PACTHKEHWS-CKATHS YCTAHABNMBAIOT JHHEHHON HHTEPIIONs-
yei.

Ipu yBenuueHuU BBICOTHI Tailku ckatus ot 0,8 mmamerpa
pesnboBoii yactu o 1,25 u Bbimie Ky yMmeHbiuaercs or | go 0,9.
Tlpu paciere pesnbosoit wactu H
it

i 3TOM
BBEDHYTON uacld ulUIMIBKY, paBhui ¢e auaMeTpy #u  Boe,
Koo duument Ks=0,75.
B ciyyac pasnuums npesena NpoYHOCTH MATEPHANIOB LHEMIIBKH
ng u ¢uanna R, k03QOUIMERT KORueNTPAIMM ONPEICIACTCS 110
pMyJie

Ko=KsK, (1+1,57./S./R), (5.19)

The smavewne xodbduumenra K, oupeenstor mo Tabn. 3.5.
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Tabnunpa 5.5 3navenue xordpdummenra K,

Rovs/ Ry 0,5 0,6 0.7 0,8 0,9 1,0

K, 0,7 0,8 0,87 0,95 0,95 1,0

MectHoe HaupsuokeHue (Gp) B pe3bbe MOXKET ObiTh OHpEICIIEHO
C WCmOJb30BaHUEM H(PeKTHBHOIO K0IDDHUMEHTA KOHIEHTPALMK
K.; mo dopmyne (5.14) mmm (5.15). Ecnm manmpsxkenue (or) He
BBIXOMHMT 34 Npejeibl YIPYTocTH, ro ko3ddummenT K, , onpeaenser-
cs mo dopmysie (5.16). Ecniu manpsbxeHne (Gp) BHIXOOUT 32 IPEACTIbI
YAPYTOCTH, TO Ul pe3b0OBOro COeIUHEHUS C METPUYECKOH pe3b0oit
mw cramx ¢ Z'>30% up:m KONTpOJUpYyEMOM TpOQHIE pe3bOh!
C pajMycoM 3aKpYyrJCHHS B OCHOBAHHH BHTKa R J0NycKaeTcs
npuHIMath K,; =K.

Jns KOHTPONMpyeMbIX METpHYECKHX pe3bd ¢ BHAguHOM Oe3
sakpyraenus u3 craneit ¢ Z7>30% 3Havenue K.p=12K,, rne Ks—
k03¢ HUUMCHT KOHLCHTpAUMM HANPSDKEHHHA B pe3bOe ¢  1IArom
U paamycoM 3akpyrieams R=0,11S5..

5.3.13. Ilpu pacuere TOPOWAATBHLIX TCPMETH3UPYIOIHMX KOM-
nencatopos (TIK) pomyckaemoe 4HCIO LHMKIOB i 3aAAHHBIX
MECTHBIX YCJIOBHBIX YUPYTHX HANPSHKCHUN OPUHMMAIOT MHHHMAIIb-
HBEIM U3 JIBYX 3HAYCHHH, ONPEACNIEMBIX:

B MECTC NMPUCOEAUHCHUSI KOMIICHCATOPAa K MACCHBHBIM JCTANSM
(xpbimika, Kopmyc);

B 000JI0MKC KOMICHCATOPA MEXKIY MECTAMH INPHUCOC/IHHCHHS.

MecTHOE MEPUIMOHANLHOS HANPSDKCHHAC B MECTE NPUCOCTMHEHNUS
ompenensor (upu 2R,/s=5, rae R, — MECTHbI HADYXKHbIH paadyc
KPHUBHU3HbBI MONEPEHHOrO CEUCHUSL OOQONOYKH; §-— TOJLIMHA CTEHKW)
YMHOXKCHHEM MCPHIMOHANBHOTO HAMPAXEHUS HA HApyKHOHU 110BepX-
HOCTH OT TCIUIOBbLIX M MCXAHMYCCKHAX YCHIIMH, PAacCYMTAHHOrO 6¢3
ydera KOHUCHTPALM). Kak B TOHKOCTCHHOH 00omnouke, Ha a¢pdekTus-
Hell K03 pHUUACHT KOHueHTpauuH K., .

s 0o0oJIoMEK M3 AYCTEHHTHBIX CTajiell ¢ TONIMHOW CIEeHKH
s<O6 MM kod(hUIHEHT KOHUSHTPALMH ONPEledsioT 1o (opMye
K.;=1,45—0,013R, rme R--pamuyc CONPSIKEHHS B MECTC [pHUCOe-
JMHEHUS, MM.

JUts HEILTABHOTO CONMPSOKCHMA (YCTYHO 1m0 2 MM Ip: R>15 mm)
3HaYcHe R npuemMmaror paBHeiM  Hymo. Ilpu ompenenenunu
KOJIBIIEBbIX HANPSDKEHUH KOHUEHTPALMS HE YYUTbIBAETCH.

Ha y4actke Mekay MecTaMH NOPUCOCAMHCHHE KOMICHCATOPA),
eciin

2Ry f{s+Asy +As,)=3,5,
rae As; u As,—BBICOTA YCWIIGHHsI CTBIKOBOTO CBAPHOTO [IBa Ha
BOTHYTO/ ¥ BbIIYKJ0¥ noBepxHoctsax TI'K cooTBeTCTBEHHO, M3TUb-
HOC MEDPHIMOHAIBHOC HANPSIKEHHE ONPEHCITIOT YMHOXKCHHEM H3-
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rMOHOr0 MEPUIMOHATIRHOIO HaNpSDKEHWsl, PAacCYMTAHHOTO Kak B
TOHKOCTEHHOM 000JI04Ke, Ha KOPPEKTHpYIOIMe KOIQOUIHEHTRI

_ s+As;+As; 2As,
fam s snststencin) (| a0)

(BOTHYTasl HOBEPXHOCTB) M

(i s+As1+Asz\‘ 2As,
K2—<1 0,5 Rt As, }<1+ s)

(BHIIyKJIasl TIOBEPXHOCTD), rae R, — MecTHHl BHYTPEHHMI pamyc
KPUBU3HbI TONEPEYHOIO CEYEHHs OBOIOYKH.

5.3.14. Ilpu ompeneNeHHN MECTHEIX TpPUBEIEHHBIX HANPSDKEHUH
JOIycKaercsl NPEeACTaBIICHHE THUIOBOH MNOCHEXOBATENBHOCTA MO
BPEMEHH JKCIUIyaTAlUOHHBIX PEXAMOB pabOTHI W HarpyxXeHus B
BHUJIE OTAEIbHEIX 0JI0KOB C y4eTOM maMstu 00 ECTOPHH HarpyKeHHs
npu THepexone OT OJHOTO 0i0ka K Opyromy.

5.3.15. ®opmupoBaHMe UMKIIOB HANPSOKEHUH NPOBONUTCA TAKUM
oOpa3zom, 4ToOBI KaXIbii pa3 Ha Tpex Ipadukax H3MEHeHHS
HaTPsKeHNH (Of)ij, (OF)ju» (OF)u AN BHIOpPaHHON TOCIEXOBATENR-
HOCTH TO BpPEMEHH JKCIUIYaTAllMOHHBIX PEeXHUMOB paboTel H
HATPyXeHus U3 OCTAIOIMXCS yYacTkoB Oblia MmONyYeHa HanOoJbIIas
BO3MOXHAs AMIUMMTYa MECTHOrO NPHBEACHHOIO HaNpsIKEHHS.

Ilo Tpem rpadukaM MECTHBIX NMPHUBEACHHBIX HANpPXXKEHUH ycTa-
HaBjMBaeTcsl Haubolbllee MO abCOMOTHOMY 3HAYEHHIO YCIIOBHOE
YIpyroe HanpspKeAue (Of)max IS BCEro MOpOLECCA H3MEHEHHS
HATPSHKEHAN.

5.4. PACHET HA CTATUMECKY!O MPO4YHOCTb

5.4.1. Mlpn pacyere HA CTATHYECKYIO TPOYHOCTHL TPOBEPSIOT
BHIIOJIHEHAE YCJIOBHI HPOYHOCTH HPAMEHHTENHLHO K PACUETHBIM
Harpyskam, ykasaHHbIM B 1. 5.1.3, xpome ceifcMuyeckux u BrOpa-
HUOHHBIX HArpy3ok, M KO BCEM O3KCIUIyaTAUMOHHBIM PpEeXHMaM,
yKkazangbiM B 1. 5.1.4.

5.4.2. HanpsokeHNsl, ONPEAEIICHHEIE IPU pacdeTe HA CTATHYECKYIO
OPOYHOCTH 3JIEMEHTOB 000PYIOBaHUS 1 TPYOONUPOBOLOB, HE JNOJDKHBI
TIPEeBHILIIATE 3HAYEHUH, yKa3aHHbIX B Ta0. 5.6. 3nadenus [G], [o]. n
[0], ompemensioT B COOTBETCTBMH C YKa3aHWsSMH pasi. 3.

5.4.3._ Cpennne HaNpsxXeHUs CMSATHs He JOJDKHBI TPEBLIIATH
QSR'TEO 0,2. ECIIA DacCTOSIHUE OT Kpas 30HL] NPHJIOKEHUsS. HATPY3KH [0
CBODOMHON KPOMKH NPEBLIMIAET pa3MepH 30HB, Ha KOTOPOH
IeiicTByeT Harpyska, JOIYCKagMEE HaIpspKeHHs MOTryT OHThb
yBemuyens Ha 25%.

5.4.4. Cpennne KacaTelbHBIE HAlPSOKEHHS, BLI3BAHHbIE JeicT-
BieM MeXaHMYeCKHX Harpy3ok, He MoJOxHBI mpesbumats 0,5 [c] (B
peasbax 0,25R%.2).
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5.4.5. Cpennue KacaTelbHbIC HAIPSDKCHMS, BbI3BaHHbBIE JICHCT-
BUEM MEXAHHYECKUX HATPY30K UM TeMIEPATYPHBIMH BO3IEHCTBUAMMU.
He JIOIKHBI mpesbitiath 0,65 [6] (B pesvbax U,32R); ).

54.6. Tlpa runpaBauieckux (HHEBMATHYCCKUX) UCTIBITAHUSX MPU-
BEACHUBIE O0UME MEMOpAHHBIE HANPSDKCHUS B OCOPYNOBAHMA WK
TpyGonpoBose ne A0KHE npessnuate 1,35 [o]77, a npuseaetHbic
HALPSOKCHUA. ONDCICJICHHBIE [0 CYyMMaM COCTAaBILIOIIMX 0OmuX
Wi MECTHBIX MeMOpamubiX W OOUMX M3rUOHLIX HATPDKEHHS,—
1,7 [61™. HanpsxeHus G, B O0ATaX ¥ [INWIbKAX HE JOMKHbI
upesbmats O, 7R .

54.7. Mlprn olLicHKe CTAaTHYeCcKON NPOYHOCIM 10 pa3zMaxam
HanpsokeHuit (C)gy Wi (O)px (cM. Tabn. 5.6) MakcAManbHBIC H
MUHEMAIbHbic a0CONIOTHBIE 3HAYCHUS UPUBEACHHLIX HAMPsKCHHIH,
BXOUSIMX B ONPCACHCHNC HTOM KATCTOPHM, HE IOJDKHBI TNpe-
BoimaTe RY.

5.4.8. Bemondende TpedoBanuii Tabn. 5.6 u 0. 5.4.7 po pasma-
XaM HANpsOKCHHN HE sBAseTCs 00sS3aTENbHBIM B TEX Ciydasx, Koraa
BO3IMOXHOE HPH OKCIUIyaTAl¥My HMCKaxeHue (OPMbi KOHCTPYKIMH,
CBSI3aHHOE C HEBBIIOJHCHHEM BhillleykasaHHbix TpeOOBaHMH, He
MOET HOBJIHSTh HA HOPMAJbHYIO SKCIUIYATalMio PACCIUTHIBAEMOTO
y3na (HET HAPYUICHHUS TEPMETHYHOCTU DA3NUYHBIX COCIHHEHMI,
OTCYTCTBYET 3aKNMAMBAHNE (IOJBUKHBIX YCTPOUCTB, HET HEMOMyCIHU-
MOTO HCKaXCHis MPOXGAHBIX CEUCHMH, OMNpE/IEIMIONMX DPACXOR
TeNJAOHOCUTEN, HET HEAOMYCTHMbIK Aehopmaiuii conpsikeHHbIX
nerame#t m 1 m.).

HeobxomumocTs  ymoBaeTBopeHust 1peGoBaHUs [0  IpynmaM
kateropuit (0)gy @ (O)grg AOTKHA YCTAHABIMBATBECS KOMCTPYKTOD-
cko#l (mpoekTiiof) oprapusaiueil.

5.5. PACYET HA YCTOMYMBCCTb

5.5.1. Lumnapayeckue 000JI0YKH ITOJT HAPYKEBIM IABIICHHEM.

5.5.1.1. Pacuer mpoBOAsT IS THAJAKUX UAIMHAPAYSCKAX 000m0-
4eK, HAXOAMUXCS NOJ JSUCTBUEM BCECTOPOHHEIO wiad OOKOBOro
HApYXHOTO Aassiexus. Ilpu GOKOBOM JlaBjieHU# OTCYTCIBYET naBJe-
HME Ha TOpUEBbie UOBEPXHOCTH O0OJOUKH.

5.5 1.2. Tnankumu c4MTA0OTCS LUMIMHAPUYECKHE 000JIOYKY. HA
pacueTHOW JUTUHE KOTOPBIX OTCYTCIBYIOT MOAKPEIIEHHBIE OTBEPCTHS
¢ AMaMerpom. npesbimamnmm dy (cM. 1. 4.3.1.4), kojibuesble #
criupalibibic pedpa KECTKOCTH WaW JApyrue ykpenjenus. fponons-
Hble MIIM CcnupasibHble pebpa JkecTkociM ¢ YoM 1o 30
obpasyroieil ne paccMarpaBarorcst Kak YKPEIJIEHHE OT JCHCTBUS
Hapyxmoro JaBJISHUA.

5.5.1.3. PaccmarpuBaercst riajxas LIKHAPUYEcKas 0060J109ka
Ha pacuyeTHOW [jitHe.

Ecnm wnnuuppudeckas 06004YKa ¢ TOPLOB 3aKPBITA PHUBAPHBI-
MU BLITYKIIBIME JHAD@MHM, 32 PACUE THYIO [IMHY OPUHAMAIOT JITIMHY
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IUIMHAPHYECKOH 000JIOUKH, YBEJIMYCHHYIO HAa [UIMHY OTOOpPTOBAaH-
HOTO IJUIMHIPUYECKOTO y4yacTka # Ha H,/3 xaxmoro JHMIIA.

Jns e apryecKoif 060104KkH, 3aKphiTOH (PIAHIEBBIMA COeIH-
HEHWSMHM JIM IUIOCKAMH [JHMIIAMH, 32 PACUETHYIO AJIMHY MPHHEMA-
OT UIHHY 00O0JOYKM MexXAy (IIaHuaMi WIM MEXIy IUIOCKHMHA
JHUIIAMH.

5.5.1.4. ®opMynsl OPUMEHEHB NPH BBHINOJIHEHUH CIEXYIOLHMX
YCHoBuM:

0,005< (s~ c)/Du<0,1; Dp/L<3; a<2%,

rae a=200(D, ~D, )/(D,, +D % Do, D, —MaxCHMaIbHbIA
¥ MAHUMAJTHHBIA HAPYXHBIC ﬂHaMETpBI, M3MEpDEHHBIE B OJHOM
NOTEPEYHOM CEYCHHM IMITMHAPUYECKOH 060JI0uKH.

5.5.1.5. Kpurnueckas mHa

D
kr=l:2Dm ——l‘
§~c

5.5.1.6. Kputuyeckoe HAOpsKEHHE

N2
k,:],lET(SD—c) ans L>L,,;

.\ 15
k,=1,3ET%<iD—C> 118 Dpf3<L<Ly.

5.5.1.7. Kputnyeckoe nasieHue

Dir =20y, <SD c).

5.5.1.8. JlonyckaeMoe HapyHOE HABJICHUE

[[)a] = O’SEA[)’SI”
rje NONpaBOYHBIA KkoadduumeHT

. A R
= . A=2202,
€ =min {0,7, 1+k}’ rae o

5.5.1.9. VeroiuuBocTh mpuiMHApHYEcKoil 0Goouku obecneyena,
€CIIM BBINOJIHSETCS YCJIOBHE

Pa<[pa)-

5.5.2. Hmwmagpudeckass o6ojo4yka [OJ AEHCTBHEM  OCEBOIA
CHJTBI.

5.5.2.1. ®opMyIsl DPUMEHHMBI [UTS PacueTa TIafKHX IAIAHAPHA-
4yeCkuXx obosyiouek 0e3 NMPOFONBHBIX pPebep XECTKOCTH.

Conpanbebie pebpa KecTKOCTH N0 yrioM OGosee 60° x
oOpasyrolleil He paccMaTpUBAIOTCS KAk yKpeIUIeHWe OT AeHCTBHS
OCEBOU CHIIHI.
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5.5.2.2. PacueThyro qimAy OOOJIOMKM TPUHMMAIOT COTJIACHO
. 5.5.1.3.

5.5.2.3. ®opmynbl TpHMEHHMB! OPH BBHIOJHEHHA CIEAYIOIIMX
yCIIOBHI:

0,05<(s—¢)/D,<0,2.
5.5.2.4. PacueThoe OceBO€ HAUPSDKEHHE CXATHA
_ F
D (s—¢)’

5.5.2.5. lnst onpefelienust 3Ha4eHus JOMYCKaeMOTO HATIPSKCHUS
HAXOAAT [BA 3HAYEHMA XPUTHYECKOTO HANPSDKCHUA:

HaNpsOKeHWe TepBOIO poda —u3 YCIOBHS OOHIeH moTepH ycToii-
YHEBOCTH LMJIMHJPHYECKOTO 3JIeMEHTa KaK JJMHHOTO CTEPXHS,;

HATIPSDKEHME BrOpOrO  poJga-—M3 YCIHOBHS MECTHOM HOTepH
YCTOHYMBOCTH LMJIMHAPUYECKOR TOHKOCTEHHOH OO0OJOYKH.

5.5.2.6. KpuTuueckoe HanpspkeHue HEpBOrO poja

Dn\?
Gkr1=1,2ET<n—L‘) s

O.

rae =1, eciim 004 XKOHHA LMJIMHAPHIECKOH 06O0JIOYKH IHAPHHPHO
onepte;; 11=0,5, ecrm ob6a koHHa OOOJOYKH KECTKO 3aJieNaHbl;
n=0,7, ecim OfMH KoHel OGOJIOYKM IUAPHHPHO ONEPT, a APYroi
KECTKO 3aJieNiaH.

5.5.2.7. KpuTuyeckoe wuanpspkenue BTOPOTO pojia

O 2=12E" (s—¢)/Dpn.
5.5.2.8. JlonmyckaeMoe OCeBOe HAHPKCHHE CXATHA
[oc]=min{[c.]s; [oc]a},
e [6,]1=0,5810k1; [0c12=0,58,002,
MOpaBOYHbIE KO3DGHIMEHTHI
Er=min{0,7; A [{1+k)}, hy= RTo.2/0u1;
E,=min {0,25; X /(1+2;:)}, X2=RJ /0w

« 55.29. YcroiiuupocTh 1mHAPHYECKOd obosiouxky obecieueHa,
€CIIM BBINIOJIHACTCS YCIOBME

o.<[o.]

t 5.5.3. Hunmmmapuveckas 0GOJNOYKA TIPH COBMECTHOM JICHCTBHM
HAPY>KHOTO NABJICHUS W OCEBOM CHJIBL
5.5.3.1. ®opmMysnpl TPUMEHUMBI Ul TJAJKUX LMIHHAPUYECKHEX
ofoJiouek 0€3 KOJIbHEBBIX, CIHPAIBHBIX MJIM TPOAOJBHHIX pedep
KECTKOCTH M APYIMX BuJOB yKpemjieHus (rodpsl u Ap.).
5.5.3.2. Jlna paccMaTpuBaeMOTro Cly4asi JOJDKHBI BBIOJHATHCS
yCIIOBHA, npuBeacHHble B mm. 5.5.1.1, 5.5.1.3, 5.5.1.4.
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5.5.3.3. VcroitunBocTh NUIMHAPHIECKOH 0000UKH obecmiedeHa,

€CITH  BBIIOJIHACTCS YCJIOBHE

e P,

[oc] * [pa]
rae  AOMmycKaeMoe HapykKHOe MABJICHHE ONPENEIIfAeTcsl COTJIACHO
n. 5.5.1, a pac4eTHOE OCEBOE HANPSDKECHUE CKATUA O, M JIOIMycKaeMoe
OceBOe HAlpshkeHWe oXartusd [0, ]— cornacko m. 5.5.2

5.5.4. Bolnykible AHWLIA N0 HAPYXHBIM JaBJIECHHEM.

5.5.4.1. ®opmynbl mpeina3HaYeHpl A PAcdeTd  BBIIYKIIbiA
IHAIE 10ycheprHyeckoil # JUIMITHIECKOR GOPM, HAXOAMLMKCA O
IeHCTBHEM [ABJICHUS, PABHOMEPHO DAaclpeleeHHOro [0 HAPYXHOM
[OBEPXHOCTH.

Honyckaercs npuMenenre GOpMyJI IS BBITYKIbIX AHULL chepH-
weckoit (Gopmbl. B cepnueckux (TapespuarhiX) MHMINAX [IOBEPX-
HOCTH uMeeT (OpMy cerMeHTa Cepbl.

5.5.4.2. ®opmysbl NPUMEHUMBI TPH BBIIOJHEHWA CIIEAYOLIMX
yCnosuit:

0,005<(s—¢)/Dw<0,1; H,p/Dyp=0,2.
5.5.4.3. Kpurnueckoe HanpsDKeHUe

o= 1 2ET [ 2m\ (5=¢
kr E Dm Dm .

5.5.4.4. Kputuueckoe nAaBieHUE

o (2 (5=¢
Dir =490, D, D )

5.5.4.5. JlonyckaeMoe Hapy>KHOe JaBlieHHE
[pa] = 0’55,[)1&:,
[/1e TONpPaBOUHBI KOI(BGUIMEHT
E=min {0,15 A/(1+3)}, tme =R /0w

5.5.4.6. VcTo#uMBOCTD BBLINYKJIOTO JHHIGA OOecrieyeHa, ecin
BBHINIOJIHAETCA yciioBue . 5.5.1.9.

5.5.5. Kounueckue nepexojpl MOJ HAPYXKHBIM [ABJICHHEM,

5.5.5.1. ®opmMynbl TPUMEHHMBI Uil pacuera Ha HapYXHOE
NaBJieHAe THAAKAX KOHWYECKMX NEPEeXOJOB € YIJIOM KOHYCHOCTH O,
y]_IOBJ'leTBOpﬂI-OH_lHX yC.HOBI/IHM

0,005<375<0,1; 10<a<60°
Dom

005 <2—C<0,1
0, ) 0,1,

m
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Puc 53 [Ipadux ais onpenenenus kodbdummenta C, &y

rae Dy, U D, ~— CPDEAHWE AMAMETPHL OCHOBA- I
puit xoHmyeckoro mepexoma (Do, <D,), MM.
55.52. 11 10° i o
5.3.5.2. Mpu a< KOHHYECKHH TEPexoa
MOXHO CYHTATh NMJIMHAPHUYECKOH 00O0I0YKOMH, 27
JUDiNa KOTOpOil paBHA BBICOTE KoOHyca, a
cpemHwil [UaMeTp paBeH AMaMerpy OosbLiero  z¢
ocHOBanuA., TOJNIMHY CTEHKH NWIMHADHYEC-

R

KOl 0GOJIOUKA NPHHAMAKOT paBHoW Tommmme 27 7
CTEHKU KOHMYECKOTO TIEPEXOAA. P L
5.5.5.3. Kpurndeckoe HalpsKeHHE L~

.\ 32 2
SC> , 042 0% 06 x

G =0,5C, E” sin a cos'/? u(-—

m

rre C, ompegensercd Ho Trpaduxy puc. 5.3 B 3aBHCHMOCTH OT
3HaueHnst x=Do,/D, wm no ¢opmyne

k=s
Ci= Y a(1—x)*7> mpm 0<x<0.8,
k=1

rne ay=1,098; a,=—0,823; a3=16,250; a,=6,936; as=—6,603.
He rpamummax mpoMexyTka
Co=17; Co=38.
5.5.5.4. KpuTtHieckoe paaBJICHHE
. Pir=20y, (5—_c> cos Q.
D,

m
5.5.5.5. Jonyckaemoe HApyXHOE AABICHHE

[pa] =0’5&;pkr’

rie NOnpaBovHBIN Ko3hduuEenT
E=min {0,7; M(1+A)}, tme A=RT /0

5.5.5.6. YcToWumBOCTh KOHHYECKOTO epexona ofeclieveHa, ecian

BRIMOTHSETCA ycioBme 1. 5.5.1.9.
5.5.6. Konmueckne nepexoabl IOA NEHCTBHEM OCEBOH CHIIBL.
5.5.6.1. ®opMynibl IPUMEHHMBI [UIS pacyeTa TIJafAKuX KOHHYe-
‘CKHX [EPEXOJO0B, HAaXOMSIIUXCS NOA AEHCTBHEM OCEBOH CHIIBI,
YAOBNIETBOPSAIOWMX YCITOBHAM
0,005<{s~¢)/Dom<0,1; 10<a<60%
0.005< (s~ ¢)/Dm<0,1.

5.5.62. Ipy a<10° xoumdyeckwil mepexoxy MOXHO CYHTATH
UTMHAPHYECKOd 000JI09KOH), UIHHa KOTOPOH paBHA BBICOTE KOHY-
ca. a cpeaHMil IuaMeTp pareH AMAMETPY OOJBHIETO OCHOBAaHMS
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ToNImAY CTEeHKH IMIMHAPHYECKOH 060JIOMKM NPHHUMAIOT paBHOI
TOJIMMHE CTEHKHM KOHHYECKOrO Mepexona.
5.5.6.3. PacuetHOoe oOceBOe HAMPMKEHME CKATHA

F

Ce= TDom (s—c)cos o’

5.5.6.4. Kputuueckoe HanpsKeHue

= 1,2E7<Z-L>cos o

om

5.5.6.5. Jlonyckaemoe HanpsKeHHE CXKaTusd
[Gc]=0a5gckrs
Iae nonpaBodnblii ko3 dummenT

E=min {0,25; M/(1+X)}. rae A=RJ; /0

5.5.6.6. YcToHuMBOCTbL KOHMYECKOTrO Tiepexoaa obecneyeHa, eclim
BHINOJIHAETCS yciaoBue IL 5.5.2.9.

5.5.7. Konuveckue nepexobl NpH COBMECTHOM ACHCTBHE HAPYX-
HOTO [aBJICHUS H OCEBOM CMITBL

YcTolMrBOCTS KOHHYECKOTO Iepexoaa obecnevena, eclid BBIION-
HaeTca ycnoBue IL 5.5.3.3, rme jomyckaemoe IaBlienue [p,]
ONpPENENAOT COrNIACHO . 5.5.5, a pacdeTHOe OCeBOE HANPSIKEHHE
CKaTHA ©, M AOIYCKAaEMOE HaNpsKeHHe oxatud [o, ]—coriacHo
m. 5.5.6.

5.5.8. Pacyer mHa ycTOHYMBOCTHL B YCJIOBHSIX IOJ3YYECTH.

5.5.8.1. Pacuer Ha yCTOWYHBOCTL B YCIIOBHSAX IOJ3YYECTH
3aKJIFOYAETCA B ONpENE/IeHMH [OIyCKaeMoIo cpoka ciyxObl IpH
JNERCTBHM HA PACCYMTHIBAEMBIH KOHCTPYKTHBHbBIM 3JIEMEHT 3aJaHHBIX
HAPYXKHOTO JABJIECHUS M CKUMAIOHIAX HArpy3oK HJM B OINpexeSieHHH
JONYCKAEMBIX HATPY30K /Ul 3adaHHOrO cpoka ciyxObl obopyno-
BaHHUS.

Tlpu pacuerax mcnonb3yercsds (QYHKUHS YCTaHOBMBIUEHCS MOJN3Y-
9eCTH, MMEIIas BHj

e:% + Bo't,

rae e—aegopMants; G— pacueTHOE HANPSIKEHVE, onpenensemoe
cooTBeTcTBMH ¢ mi. 5.5.8.2—5.5.8.5, MIla (I(I”C/‘\{M ) B—xo3ddu-
mwent nonsyyecrw, (1/MIa)”-c™! [(Mm?/krc)"-4~ '], »— nokasa-
TeJib NoJI3y4ecTH; t—BpeMs, ¢ ().

3navuennd B M n OnNpesensioT N0 KPHMBBIM MOJ3YYECTH HA OCHOBE
NpUBEAEHHON B HACTOSINEM IYHKTE 3aBHCHMOCTH MEXIY ¢ M O.

Pacuer npmvennm npn o <R[ ;.

5.5.8.2. ®opmyJibl IPAMEHHMBI [JI PacyeTa TIajKHX IJIMHHBIX
HMIMHAPUYECKHX JIEMEHTOB, HAXOJAILMXCA IO ASUCTBUEM HAapyX-
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HOTO IABJICHHA IPH YXOBJIETBOPEHHH CJIEAYIOINETO YCIOBHA:
0,005 <(s—¢}/D<0,2.

PacuerHblif cpok ciyxObl
)
[ SoeL=20fkon)

~1
32 nBE"c"

s

B, n—ocm. B L 5.5.8.1.
KpuTrieckoe nanpskeHHe

_ 2
okr=1,1ET<st"> )

TlonpaBoussiit  kodbdumuent & onpemenstor 1o dopmyse
n. 5.5.1.8.
Pacuernoe HampsokeHue

PDy
2(s—¢
5.5.8.3. dopMyILI IPUMEHHMEI 11 PACIETa MOJHBIX M yCeueH-

HBIX KOHMYECKHX 060JI0YeK C YIJIOM KOHYCHOCTH, YHIOBIETBOPSIO-
HX  YCIOBHAM

o=

0,005{—;—‘{0,1; 10 < a<60°.

m

PacueTHbld cpok cayxObt

&ow [1-20/(E0w)]
L[] I“_“‘:—‘(———~
32 nBE"o"
Pacuernoe Haupsxenue

Kpuruyeckoe HanpsokeHHe

1 . 12 (SVC)S/Z
Op==C,E"sina cos’*a| — s
2 Dlm
rae C, ompenensior no rpaduky puc. 5.3 B 3aBHCUMOCTH OT Xx=
=Dom/Dm; Dom, Dm—cpennyie auamMeTpsl MeHbIETo H GOJBINEro
OCHOBAHMH KOHMYECKOH 000JOYKH COOTBETCTBEHHO, MM.
TlonpaBounnlit  kodddumment & onpenensror 1o  dopmye
. 5.5.5.5; o.—yron KOHYCHOCTH, paBHHII NOJNOBMHE YIja KoHyca
npd  Bepiuuue, Tpai.
5.5.8.4. ®opmyJipl IpUMeHUMEBI UI pacueta chepudeckux, -
JIMITHYECKUX B Topochepuueckux o000509eK, VAOBJIETBOPAIOIMX
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Ans \ Puc. 54. 'padux ans onpenencHus A,
06— VCIOBHIO

’ \N 0,005 < (s—¢)/Dm<0,1.

y I~ Pacyernntii cpox ciyxGsI

b [!] égkr[l‘“’)c/ E_.O'ur)]
2 T2 LBETe"

2 4 6 681072 #n PacuetHoe Haupsokenue

o=-2 D — s chepuueckux 0GOJIoYeK;
4(s—c)
pb
=7—b-T—-)—nm JUMNTHYECKUX W Topocdeprueckux obOJIOYeK.
2b,{s—c¢

Kputuieckoe manpsokenne
Ou=12ET(s—c)/D,,—nns ciepureckux obosouex;

+=0,6ETh, (s—c)/b? — s SJUIMITHYECKAX H TOpOchepHYecKHx
k 2 1
obonouex;

by, b, —6Goapias ¥ Manas NOJYOCH JUIMITHYECKHX HIH TOpoche-
PHIECKOH 00OJIOUeK COOTBETCTBEHHO, MM.
5.5.8.5. MopMyIiBl IPAMEHAMBL i PACUeTa TNIAAKAX IHJIHHAAPH-
4yeckHX O0OOJIOYEK, HATPYXEHHBIX OCEBEIM CXKAaTHEM H YIOBJIETBO-
PAIOIIMX YCIOBHIO
0,005<(s—¢)/Dn<0,2.
PacueTHoe oceBoe HalpsIKeHHE

F

Ganm {s—¢)

PacueTHBIH CPOK Ciyk0bl ONPEAeNAOT XaK HAMMEHBIIEE U3 JByX
3HAYCHUH:

[l] (5=~ [1-26/(€ 16k )J In 1+ (B,/4,)(20)"*

YBo"A, (n—1) D, (Bu/ ) (o)™
Hu
[t] €202 [1’ 26/(€20ur2))
o= lBET n 2
rie & —cM. 1L 5528; Gpy—om. W 5526 A,=./3n/2 B,=
nf2 2. 4
EL) = ISO_CD'" B, n—cm. 1. 5.5.8.1; &, —cm. 1. 5.5.2.8;

(n+1) 2
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Oz —CM. 1. 5527, A,; onpemenstor no rpaduxyv puc. 5.4 »
3aBUCUMOCTH CT ™,

5.5.8.6. YcroliupmncTh 30€MEHTOR KOHCTNYKIMI GyneT obecnede-
Ha TIPY BLINONYEH W venoRrwg 1< 7]

58, PACUET HA LUUKIMHECKYID TOPOUHOCTL

5.6.1. Meron pacyera B3 HMKDINECKYIO APOYHOCTE TIPHMEHM
no remrenatyps T, {cm, pasa 3.2 Hopm) uid ietanet™ w3 Cluiapos
mapkonud ¢ 1 no 2.5% wmodma. yr.epomuCTHIX W JICTWPOBARHEX
‘cTased, KOPPO3NOFNC-CTONKWX CTAJIEH aYCTEHUTHOIO KJacca, Xano-
HPOYHBLIX XPOMOMOGCIHEIEHORAFAINERLIX CTANSH U KEIEIOPUKENERRIX
CTLIARCB,

5.6.2. OnpeniejieHne [OIUYCKAEMOTo HMea IMKAUB DO 38 AHUEBIM
aMIUMTYJaM HAAPsOKeRUi WIK JOTIVCKAeMBIX aMIIu ryA Halpspke-
HUH [nd 33JaHHONO YHCHA UMKICB TPOBOIUTCA,

1) Mo pacHeTHBIN KPHUBBIM YCTAAOCTH. XapaKTEPH3S IO B
npefesax WX IOPUMEHEHHS 3aBHCUMOCTH MEWJy IOIYCKasMbIMM
aMIUTATY/IJaMH  YCTIOBHBIX HADPSKEHAH W JOMVCKASMBIVIV 9iCIaMu
HHMKIOB, WK

2) 1o GopMyJaM, CBA3BIBAIOUMM JIOMYCKAeMbie aMIUTHTYIbI
YCIOBHBIX HAaNpsXKeHWH M JONYCKaeMEBIE WUCHA UMKIOB, B CHy4asx
YTOYHEHHOTO pacyeTa JZOTYCKAeMBIX YMCHa IUKAOR WIK aMILUTHTYIb
HANPSOKEHWH WM KOTHA pacyeTHbiE XPUBbIE He MCTryT ObiTh
IPHMEHEHEI.

5.6.3. AMIIMTY#a OKCIIyaTaMOHHOYO HANpSOKEHHsS He TOJIK-
Ha TPEBLIMIATE JONYCKAeMYIO AaMIUIATYAY HanpSKCEHS [O.f ],
HOTy4aeMyro /Ui 3afaHHoOro umcja wukigor N, Ecnu 3ama-
Ha aMIUTMTYAd HanpsoKeHHst, TO OKCIUIYalalMOHHOE 4UCIO0  1MK-
J[um N HE [OJKHO nNpeBEIIATH JAOMYCKAEMOE UMCJIO  JMKJIOB

No |

Ecnu mporecc varpyxkeHns COCTOUT W3 pAja HUAKIIOB, XapaKTepH-
3yeMBbIX aMIUTUTYRaM¥ Haupsokenuid (O,p); ¥ COOTBETCTBYIOIIMMU
TUCAAMH IMKI0B N, TO AODKHO BEIMONHATECH YCIOBHE HPOYHOCTH
10 HAKOTUIEHHOMY YCTajl0CTHOMY IIOBPEKASHUIO.

5.6.4. [ing yLIepopuCTBIX ¥ JETHPOBAHHEIX CTajelt B MHTEpBAeE
Temnepatyp ot 293 go 623 K (ot 20 go 350° C) npw 3maveHHsX
Rl 2/RY<S0,7; RY 2450 MITa; Z7>32% u ET=195 I'TTa pacuer-
Has KpuBas YCTAAOCTH ApWBeleHa Ha pHC. 5.5.

Hns cTanelt aycTeHWTHOro Kjacca B MATEPBAJe TeMiepaTyp OT
293 po 723 K (o1 20 pmo 450° C}’ npu svaveHusx RJ, ,/RI<0,7:
RI>350 MTTa, Z7>45% m FE'==173I'Tia pacueivas Kpupas
YCTAJIOCTH TIpUBEJACHA Ha puc. 5.6.

Jas yraepoJcThiX W JeTHPOBAHHBIX C1asieifl B MHATEpBa.'e
TeMIEpaTyp o1 293 no 623 K (or 20 mo 350" C), 3sanenmax 0,7<
<RI /RE<0.8; RI>3500MIla; Z7245% w E'=190 I'Ta pac-
YETHBIE KPUBEIE YCTATOCTH HpuBeleHEl Ha puc. 5.7, a [rd crajied B
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HETEpBane Temuepatyp oT 293 jo 623 K (ot 20 no 350° C) npm
snavenmsx 0,8<RJ,,/RT<0,9; RY>500 MIla; Z">45% n ET=
=190 I'Tla pacueTHbie KpHWBbIE YCTaJIOCTH HpHBE/eHBl Ha pHC. 5.8.

Kpusoie ma puc. 5.7 # 5.8 nocTpoeHsl AN pa3iHYHBIX 3HAYCHHH
x03(hUnHeHTa KOHIEHTpauMi HPHBEJCHABIX HAOpsDKeHHH K.

PacuerHble XpmBBHEe HAa pHC. 5.5—5.8 nodydYeHBH € y4eToM
MaxCHMAaJIbHBIX K0d()PHIMEHTOB 3amaca. DTH KPHBBE JOHycKaeTcs
HCHOJIb30BATh HPH K0dGhPHIHeHTaX aCHMMETPHHM IHKJIA Hampsxe-
aai r<0.

5.6.5. Jlomyckaemyro aMILUIMTYZy YCJIOBHOTO YHPYroro Hampsxe-
HHS U9 3aJaHHLIX TEMOEPATYp, HWXE HPHUBEACHHBIX B 1. 5.6.4,
MOXHO OHpEAeNATh YMHOXKCHHEM 3HA4eHWH [O,r| HO pacyeTHHIM
KpHBBIM pHC. 5.5—5.8 Ha OTHONIEHWE MOAYJS YHOPYrOCTH HpH
3aaHHOM TEMHEpaType X MOJyJIO yHPYrOCTH HPH MaXCHMAaJIbHON
TeMOepaType NpUMEHeHHs COOTBETCTByIONEH pacueTHOH KpHBOH.

5.6.6. lomyckaemas aMILIATYAA YCJIOBHOTO YHPYroro Hampske-
HHS WN¥ JOHYCKaBMOE€ 4YMCJIO NHKJIOB JUIS CTajled ¢ OTHOIUEHHEM
Rlo2/RE<0,7 mpu [N, ]<10'? onpenenstercs mo dopmynam

ETeT RS
[GaF ] = m + [ r ;
na(4[No]" © [(4 [No])™e+ %] (5.20)
_ ETel RI ‘
T 17 LR —

(4ny [No])™+
1—r
TJe N5 Ny— KOIGQHIWEHTH 3amaca HPOYHOCTH MO HANPSIKEHUSAM
H 9HCITY HUKJIOB; M, M, — XapaKTepHCTHKH MaTepHala; r—Kodhhu-
LMEHT aCUMMETPHH LMKJIA HANPIKEHnit; R) — XapaxTepucTHKA Opod-
HOCTH, HPHHHAMAeMasi PaBHOH
RI=Ry(1+14-1072Z7);

el — XapaxTepHCTHKa FMIACTHYHOCTH, 3aBHCAINAS OT 3RaueHms Z[,
ompenensercd 0o QopmyJe

100 (07— Ro.2

T =1 _ 0 \OF)max— Bpo. )
e =L IStg 557 2ET (5:21)
HIH OPH (OF)max < RJo,2—H0 (opmye
100
T—115lg — _
of =1.1lg {5 . (5.22)

HpH HCHOJB30BAHMHA JIAHHBIX TOCYOAPCTBCHHBLIX CTAHAAPTOB,
TEXHUYCCKUX yCﬂOBHﬁ Ha MaTepHal WIH JIdHHBIX HPUIIOXCHUAA
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Puc. 5.6. PacueTnas KpuBas ycTajoCTH crajell aycreHutHoro kiacca g0 7'=723 K
(450 ©)

1 HopMm pacyera HA HPOYHOCTE, B KOTOPBIX [IpUBE/IElbl [APAHTHPO-
BAHHBIC MCXANMYECKAS XAPAKIEPWCTHKY, [DH Z'<50% cnen /e1
npuaamats ZX=Z". TMpun Z7>50% crenayer upnHuMath Z,
=50%. .

EciM  XapaKTepHCTHKA TUIACTHYHOCTH ¢! onpemensercs 110
3HAYEHMIO Z ', TOJNY4eHHOMY TIpH MCULITAHAW HA CTaTHYECKOE

.PacTspKeHME, TO HCHONE3YIOTCH (GOpMynbs

(OF ) max— RpTOJ

— T_.
=0,005Z —

pH (O} )ma>Rpo2  (5.23)

79



y T b T T T o
[GHFJ’MH(J n HH w]” } : ;' T
g kg2 | 175|]] 1 -
N ;
/B :::\‘ / ;”l ‘fﬂ?
u ! e ——
9 v 41 -
I I i pasn U i :
S R =
15 25 10 |1l i ST
0° : & £
isi = l
\ [y | AN T
Z ; w - = t ]
L ]l L &h RN ‘4“;1 Ll |

w235 /02735103235 0423 5 /052 5 W23 5N

Puc 57 PacueTHble KpUBBIE YCT4 10CTH YIICPOAHCTEIX M JICTHDOBAHHBIX cTaltet ¢
0/<RT RI<N8 no T=623K (350 C)
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0w 235 102235 /03235 0¥235 052356 fua“zai[Na}

Puc 58 PacuerHble xpushie yeTanocT i yrﬂepo_mcrux M TETHPOBAHHBIX CTaled ¢
OX<I"” LJRIKNO 10 T=623K (350 O)

1 el =0,005ZT 1pr (O})max <R 2 (524)

Xapaxrepuciukuy ET, Z', RI npurumaroTcs paBHBIMU MHHHU-
MaJIbHBIM 3HAueHHSM B MH1EpBane pafouMx Temrepa!yp C y4erom
craperus  KoagdmmenT samaca OpOYHOCTH TO  HANPSHKSHUSIM
ne=2, a mO 4YHCNy HUKIOB ny=10

Tlpu pacdere peraneil, X0T0Opble HATPYREHBI TOTBKO TEIIOBHIMU
Harpy3kamy (HampuMep TeT tOBBIE SKPaHbl M TCAOGHBIC JeTajn)
WIH TEHJOBBIMH H MEXAHUYECKMMHE HATPY3KAMHU PR OT pAHVYEHUH
fehopMauuH APITHMHA YUPYIEMH HECYIMME JJIeMeHTaMu (Hampu-
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Mep, AHTHKOPPO3KOHHast pybaliika KOpIyca) B pa3pyLIeHHe KOTOPBIX
ge NPUBOIMT K BLIXOJAY TEIJIOHOCHTENS 32 Npefienbl HECYIIHX dIe-
MEHTOB, KOXpOHUIMEeHTH! 3amaca MPOYHOCTU JI0 HANPSKEHHAM n, H
qpCITy IHKIIOB 7y NPHHAMAIOTCS paBHBIMA 1,5 B 3 COOTBETCTBEHHO

Ilpu pacuere CBapHBIX COeAMHEHHH C HEMOJHBLIM TPOTIJIABIIE-
HHEM, BLUIOJIHEHHLIX aYCTCHUTHBIMH 3MEKTPOIaMH M TIPHMEHEHHBIX
B yKa3awHbIX BhuIE JETansX, ¢ yyerom sddektusHOro xodpdunm-
eATa KobneHTparmu 1o m 53 10 xodhdHIMeHTs! 3anaca mPOYHOCTH
NPUHAMAIOTCS PABHBIMH #,=125 H ny=2,1

ITokasaTenw CTenmeHW m W M, W TPeHel BBHOCIHBOCTH
RY, mpunumarotca no tabm 57

Ecim JonyckaeMoe WmCIo 1ukioB [Ny 1< 106, To onpenenenne
[o.r] mollyckaercs npoBOAMTL 1O POpPMyIaM

[Gar | = ETeT + R,
aF _ﬂc(4[No])m ! | +R_7112\9
i RY 1—7) (525
[Gar | = ETel RY,
I @y [No )" A RT 147
RT 11—/

m

W3 napyx 3mavenmit  [No,] wm [o,], oupemeneHHBIX 1O

bopmyaam (520) muu (525), BhOHpaeTcs HamMEHbIlEe
567 Homyckaemas aMIITHTyTa HAIPSXKEHHH WM JOTyCKaeMoe
YACNIO TWMKIOB Ul CTaneif NepAMTHOIO Kilacca IIPH 3HAaYeHHSIA
[No]<10' w Rl ,/RT>0,7 onpenensercs mo dopvynam (520)

ww (525) u po dopmyie
[o0]~ BEe 1=t 2 Rl
Oar 5 o) T
nv No 2

g (o [N 1

Tfr (5 26)

Tabnuua 57 3Inavesun noxazareeii CICNCHH m W MM, W WPE/IeA BHINOCTABOCTH
1

06o3HaYenne RI<700 MIla 700 < RE <1200 MIla
Ry (npu cuvmer 04R]! ©054—2 107*RDRT
PHYHOM 1MKJTE)
" 05 0,36+2 10 *RI
", 3 R,Z:
()1321g[ “(1+1,4 10 27T)]
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rae kodpduIMenT 3anaca MPOYHOCTH 110 HUCITY IUKIOB fy=10; BT,
ml —XapakTepPUCTHKH MaTepuaia. Jlns crajedl UpH 3HaYeHUsX

RIo.2/RE>0,7 smawenmue BT ompenensercs mno dopmyne

BT=0, l6<!+ ) 5.27
Rp(] Z/R ( )
a mnokasatellb creneHH m; — 1o Qopmyne
- 0.2 E
ml_<12 RT 0,35) 3 (5.28)

€. — XapaKTePHCTHKA TWIACTHYHOCTH, XapakTepu3yeMas 3HaueHHEM
PABHOMEPHOIO OTHOCHTENILHOTO CYXeHHs Z,, ONpenelsiercs o
dhopmyie

r 100

e,=1,151g 00 ZF (5.29)
K,—Teopetvdeckui  k0IpPUUMEAT KOHUSHTDALMH NPUBETEHHLIX
HAINPSKEHHH.

XapakTepucTuxu MexaHnuueckux cmoiicts ET. ZI, RT npunu-
MAFOTCsl PAaBHBIMA MAHUMAJILHBIM 3HAYCHUSIM B PacCMaTpHBaeMOM
WHATEpBAIC TEMINEpaTyp C Y4eTOM CTapenus.

Hnsa nerasneit, paccuuThiBaeMbix 10 (Gopmynam (5.20) unm (5.25)
¢ xo3dumenTamyu 3anaca H,=1,5 U ny=3, xo3hdunuenT 3anaca
HPOYHOCTH TO YUCJly UMKJIOB 1IpM pacyere 1o Gopmyne (5.26)
NPUHUMACTCS paBHBIM 3.

3navenue PaBHOMEPHOTO CYXEHHS NONEPEYHOTO CeueHHs (Cyxe-
HHE 0P HANPSDKCHHH, PABHOM TpENeny NMPOYHOCTH) ONpesensercs
9KCTIEPHMEHTAILHO B COOTBETCTBHM C METOJOM MCHLITaHWHA Ha
pacTsbkeHue unu no (opmysie

7T_ T I”RJO.Z/RJ
T 11,4 1072ZT— R, o /RY

(5.30)

W3 tpex 3mauenuit [o,r] wmm [N, ], onpenensiemMbix B obmem
ciaysae no dopmynam (5.20) mam (5.25) wu (5.26), BetOupaercs
HaHMeHBbIIIee.

Tlpu umcine uukios 1o [N]=10° mns onpenenenus a0mycKaeMoit
aMIUTHTY OB HAaHPsOKEHHH MOXHO BMecTo dopmyds (5.26) ucrons-
308aTh opMyay

B TETel 1—r RT,
[Gal] [No] \m, i”mc\+‘l+ Rgzx_lj'_r.
RI 1—r

5.6.8. Kospduument acHMMeTPUH 1MKJA HANPSKEHHH npH

(Or)max < Rpos” ¥ 2(0ur)<[Ryo™s’+ Ryos]
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BRIMMCHsIETCH 10 (opMmyJe

:@ﬁé(—cd (5.31)

Ecii x03QpUunesT acHMMeTpud mukia r<—1 wm r>1, 10 B
pacyere HpHHI/IMaeTCﬂ r:—l

Tpu (cy)max>Rp0"‘§“ u 2(0,p)< [ '"'" +RP0'"5‘ xoaddupent
acHMMeTPUM LUKJa Onpeaeisercs Mo (i)opMyne (5.31), re (Or)max
3aMEHETCsl MaKCUMAJIbHBIM HAMPSHKEHHEM U3 YIPYTOIJIaCTHYECKOTo
pacdera. JlomyckaeTcs HCmodb30BaTh QOpPMyIy
(T 1)
_Rpo" —2(cur)
= T, :
R,073
IIpy OAHOBPEMEHHOM BBITIOJIHEHUH ycnom/m (cp) max < R,,O"‘i“ ;
- s (T )
|(Gp)max*2( nF)|>Rp07 U 2( aF)<[Rp02 R, ]
xo3ddunmenr acummerpun r= —1.

Iipn 2 (G.p) > [R,(,f)i“l‘" +R,,0““:‘ ] xoapdumIerT acumMMeTpun omnpe-

jgensiercs no  opmyJe
r=— ,,0'“5‘ /Rpo’"i" . (5.33)

Ecim no dopmynam (5.31)—(5.33) xoaddunuesT acummerpuu
oMKJIa r OKaxercs B mpemenax or —1 mo —1,2, To mnpu pacuere
aMIUITyabl Hampspkeuuwit o Qopmyie (5.26) npusumaercs r= —1.

5.6.9. Pacuer no dopmy.ie (5.26) He WPOBOAKTCS, €CIIM BBITOIHS-
ercs ONHO W3 CJEAYIOMMX YCIOBUIA:

1) xoadpduument acummerpun r< —1,2 wmm r>1;

2) wanpskenynsi oOyCJIOBIEHL! AEHCTBUEM TONBKO M3THOAIOIIEro
MOMEHTA WJHM TEIIOBBIMM HArpy3KamMy TpH CKHMAFOMIHX HMIH
PaBHBIX HYJO CPEJHAX IO CEYCHWIO HANPSIKCHMIX.

5.6.10. OctaTouHOE HAMPSXKEHWE YUUTHIBAIOT B TOM cllyuae,
€CIH OHO #BJIAETCS PACTATHBAIOIIMM M B paccMaTPUBAEMON 30HE
JeTajy aMIUIMTyJa MECTHOIO YCIOBHOIO YNPYIOro HanpsiKeHWus OT
MEXaHWYECKMX ¥ TEIUIOBBIX HAarpy3oK HW INIPH OJHOM M3 THIOB
OMKJOB HAarpy)KeHus He IPEBBIIIAET Ipe/iea TeKydecTd IpH
temuepartype 293 K (20° C). Jlomnyckaercs npuHMMATh OCTaTOYHOE
HanpsHKeHWe PaBHBIM Ilpeiedy TeKydecTH npu TemuepaType 293 K
(20° C). Tlpm onpenenesuy AONMycKaeMOH aMIUIMTyJa HaNpsHKeHHIH
no dopmyie (5.26) ocrarodHoe HANPSHKEHWE HE YYUTHIBAETCS.

5.6.11. OcraTo4ynoe HauPsHKEHNE YHUTHIBACTCS IIPH OINPEICTCHIM
3HadeHnst KoauIMeHTa acMMMETPHM LMKJIA HANPSHKSHWH anred-
pamyeckuM CyMMHPOBAaHHEM €ro ¢ HalpsKeHHeM OT 3JKciulyara-
NUOHHBIX MEXAHWYECKHWX M TEIUIOBBIX HArPY30K TOJBKO B Cllydae
pacdeTa 1O pacYeTHbIM KDPHMBBIM YCTaJOCTH puc. 5.5—-5.8 (Ha
?SHCS 5.7, 5.8 TOJIBKO MO BEePXHMM KPuBBIM) I 110 Qopmyiam (5.20) u

.25).

(5.32)
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Ilpu onpenerenun koxdduumenta acHMMEI9¥H B pacyele
HeTepMOOOpaboTaHAbLIX CBAPHBIX COEWHEHWH ¢ HENONFBIM HpO-
TUTABJICHHEM HANUPSDKCHHE (Op)ma, TPUHUMACTCH [PaBHBIM IpEIeNy
TEKYYECTH ITIpH MUHHUMAJLHOU TEMUEepaType LHKJia.

5.6.12. [lonmyckaeMmyro amILTATYIy HAIPSREHAR 1Uig CBAPHOLO
COCIUHEHUS. [Oup |, 32 UCKIFOYEHMEM CBApHOrO COeIWHEHUS ¢
HEIOJHLM nporiasienuem (1. 5.3 11), ompenensror no dopmyne

[GaF]S =05 [GaF]ﬂ

rae [O.p | —aMmumryna JOnycKaembiX YCHOBHLIX YODYIUX HAnps-
KEHHH, oIpelenseMas 0O pacuyeTHOM KpwBOH ycranoctH NIn
COOTRETCTBYIOLIEH (BOpMyJie NI OCHORHOIO MaTEPHana 1P 3aI4H-
HOM WHCIIE UUKIOB; @y —KodQdmuuent, 3aBucsumi or BuiIa
CBAapKd CBapHMBaeMbiX MaTepHajoB ¥ TepmMoobpaboiku rocse
cBapki (@Qs<1).

3padenus (g JUIS  PSJa  CBAPHBIX  COCJMHEYTHI TIPHBEIEHDI
B Tabn. 5.8. KoadduuueHT ¢, HCIOIIB3) €1Cs COBMECTHO C Pacyel Hof
KPHBOH YCTaJOCTH OCHOBHOIO MaTrepyaja, HO OTHOUIEHHIO K KOTO-
poMy OIpeaeteH ;.

[ Ipyrux MeromoB CBapKM. CBAapoOvYULIX W CBAPHBAEMbIX
MaTepHaJIOB, HE yKasaHHbIX B Tabu. 5.8, 3Havenme ¢, onpemensiol
IKCTIEPUMEHT AJTbHO.

Ipn orcyTeTBUM JanubIX O 3HAYCHHH @, MOTYT ObITh MCTIONB30-
BaHbl gaHHbie Tabs. 5.9,

5.6.13. Tipn pacuerax Kopnycoe ¢ aHTHKOPpO3MOHHOH Hamnas-
KOM OIEHKY HMK/AWYECKOH NPOYHOCTH HPOBOIST DPa3AeibHO 18
OCHOBHOTO MeTajlla ¥ MeTaia HAIIaBKy IO KPUBLIM U PACHe THBIM
dopMysiaM HaCTOSILIEro pasfieia ¢ y4eToM KoodouuHeHTa @;.

Koadduunent ¢, fist Hanmnapku KOpmyca HCIOIb3YeTCs COBMECT-
HO C pacyeTHOH KpUBOH yCTajOCTH OCHOBHOTO Meraslia Kopiyca no
m. 5.6.6.

3Havenne Qs IS PYYHON CBAPDKH CTajlH ayCTEHMTHOTO Kjacca
aJleKTpofaMu Mapok DA-395/9 u IA-400/10YV MOKHO NPUMEHSTD
IpH pacHeTe PasiHOPORHOIO CBAPHOTO COSMMHEHMS CTaled TepiuT-
HOTO KJIacca CO Crajiblo ayCTeHHTHOTO Kjacca [uTs Ci109, HamiaBied-
HOTO Ha CTajlb TEPAUTHOrO KJIAcca, ¢ HCHOJIL30BAHHEM pACueTHOM
KPHBOH YCTAIIOCTH CTajd AyCTEHHTHOrO Kjacca.

5.6.14. {ns pe3b0OBbIX YUacTKOB LITHUIEK, 60JITOB U3 cTaneH fep-
JIHTHOTO KJjiacca npu TeMmepatypax ot 293 o 622 K(o120 10350 )
WCHOB3YIOTCS  pacyernbie  KpUeble ycranoctd (puc. 5.9, S.10),
MoJyYeHHbIe C ydeTomM KOdMQHUMEHTOB 3amaca n,=1,5 B ny=5.

Pacyernbie kpusbie ma puc. 5.9 npuMmeHsrOTCS OPH 3HAYEHUSAX
650< Ry <750 MIla; Z'250% u E"=190 Ta.

Pacyernbie Xpupbie Ha puc. 3.10 NPUMEHSHOTCS NPM 3HAYCHHT:
RI>750 MIla; ZT240% u ET=190 I'lla.

5.6.15. VrouneHHb! pacyeT pe3n0OBLIX  yYaCTKOB  IUTIHIEK,
Gosrrop npopomures 1o 1. 5.3.8 u dhopmynam (5.20) winm (5.25). lpn
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Ta6nuua 58 Korduunenrn CHAKEHWS WHKIHYECKOH OPOYHOCTH
CBAPHBIX  COETHHEHHI

OcnoBuoit CBapousbi Bun  Tepmoobpa-
MeTant Meton cBapku Matepuai GoTku nocne 'R
CBapKH
Cramm Pyunast DNEKTPOABY Bes  Tep-|1,0
Mapok 20, MapOoK MO006pabOTKY;
22K, 20K VOHU-13/45 | ortnoyck; HOpMa-
YOHM-13/45A | nm3anms # OT-
TycK
IAeKTPOA Bes  Tep- (@, =08 npu (0iar) >
MAPKH Moobpaborky, | >400 MITa; @,=
YOHU-13/55 |ormyck g0 10 4 |=1,46-0,261g (O )
mpu 60 < (6,p) <400
MIla; o,=1,0 npu
(0up) <60 MIla
§ Ornyck 1,0
I[ Gonee 154
! ABTOMVIATH- Ceapoy- Bes  Tep- |09
eckas HOZ | Hast IPOBoJIoka { MooHpaGOTKH
dnocom MapKH
Cs-08A
Ca-08TCMT Omnyex 1.0
OI1-458
DnexTpo- Csapou- Hopmanu- {1,0
HTAKoBAs Has APOBOJIOKA |3amHA M OT-
mapku Cs-10I'2 |nyck;  3axanxa
Cp-08I'CMT  |u oTmyck
Cram Pyunast Qnekrpo- Ornyck 1,0
Mapox Ael Mapok H-3,
12X2MDA, -6, H-10
ISXZMDA,
15X2MDA-A Apromatu- Ceapoy- » ©0s=0,7 npu (G apy) >
yeckas TIOJ | HAS WPOBOJIOKA >500 MITa;  o,=
iriocom MapKH =1,34-0,241g (Op)
Cr-10XMOT, 11pH 70 < (G ap) < 300
C-10XMOTY MIla; ¢;=0.9 npu
(6@r) <70 MITa
DitexTpo- Crapoy- 3akanka # (0,8
HLTAKOBAs Hasi TIPOBOJIOKA | OTIYCK
MapkH
Cs-13X2MOT
ABTomaTH- Onekrpo- Ornycx 0,8
qeckas HAMRas- { Akl MApoK
ra JnerrounmM | Ce-07X25H13,
TEKTPOSOM B-
nox dumocom  {08X19HIOI2B
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TIpodoancenue maba 5.8

OcnopAO# Cpapoynpit Bug Tepmoobpa-
Metaun Meron ceapku matepuan otk nocne @
cBapKH
Pyunas Ha- OnexTpo- Otmyck 0,8
IIaBKA  OJIEKT- [ Il MapoK
pogaMu DUO-8,
DA-898/21B
Cranu Pyunas 3nexTpoR » 1,0
Mapox mapxu H-23
I5X2HM®A
I5X3HM®A
) ABTOMAaTH- Crapoy- » 1,0
EXZHM‘DA' deckas TOJ | Hasi TPOBOJIOKA
2 dumrocom MapKH
[SX3HMOA- Cn-09X'HMTA
QnexTpo- Csapou- 3axanka u|1,0
1TAKOBAs Hasi TIPOBOJIOKA | OTITYCK
Mapku Cs-
16X2HMOTA
Cramn Pyunas DnexTpox Bes  Tep-|1,0
ayCTEHMTHO- MapKH M006paboTKy
TO Kjacca 3A-395/9
DJiexTpo- OTtmyck 0,8
bl Mapok
3A-400-10V,
3A-898/21B,
3HO0-8
AproHo- Cpapou- Bes  Tep- (1,0
nyrosas Has TPOBOJIOKA | MOOOpPaboTKH,
Mapku_ Cs- OTHyCK
04X19H11M3

Tabauna 59 3

Ta ¢

Py
CBapHOro COeAHHEHHH

IHKJIAYecKOH TPOYHOCTH JJIH

@s IS CBApHOTO CoeuHeRHst
OcHOBHOH MaTepuall (CTaib)

nocse oTaycka | 6e3 ormycka

VYraepoaucras, KpeMHEMAPraHIOBUCTAS, JIETHPOBAH- 0,75 0,75
Has, RT<380 MIla

Jleruporannas, 380< R} <520 MIla 0,70 0,65
Jleruposannas, 520<R]T <700 MIla 0,60 0,50
AycTeHuTHAS 0,70 0,60
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Puc 59 Pacuernpie XpuBbi€ yCTaNoCTH ang Pe3bOOBLIX yYacTKOB INMKIEK M GONTOB
w3 cTaseil mepMTHOro Kinacca ¢ 650<RI<750 MITa o T=623 K (350° C) npu
Pa3THYHBIX 3HAYCHHAX KOEF})(I)HLIHCHT& ACUMMETpPUH 1
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Puc 510 Pacuerusic xpupbie YCTasIoCTH 1% Pe3bOORBIX YHACTKOR IIMIIEK M HOATOB
u3 cTajeil nepauTHOTO Kiacca ¢ R1L>750 MHa mo T7T=623K (350° C) mnpm
PA3THUHBIX 3HAYCHUAX KOa{bfbHHHCHTd aCUMMCTPUU 7

3TOM KO3 HIMEHTD! 3anaca n, M 7y NPAHEMAIOTCS PaBEBIMA 1,5 1
3 cootsercrsenno. [Ipu HMCrOMB30BaEMH KOIPGHUIAEHTOR KOHIEHT-
paumn K,, xo3QduiuenTsl 3anaca n, h iy TPHEAMAIOTCS PaBHBIMH
1,5 u 5 COOTBETCTBEHHO.

Koabdunuenr aCHMMETPHH LKA MECTHBIX HaNpsDKeHHH ompe-
mensiercst o popmynam (5.31)—(5.33).

5.6.16. B Tex ciy4asix, KOrja HH3KOYaCTOTHBIE IHMKJIHYECKHE
HAMPSDKCHUSI, CBSI3aHHBIE C ITYCKOM, OCTAHOBKOH, W3MEHEHHEM

&7



MOIHOCTH, cpabarbiBanmer: apapuiiHOH 3alMThl MM APYrHMH
PEXAMAMH. CONPOBOXIAIO (A HAJOKEHHEM BbICOKOYACTOTHBIX Ha-
TPSUKERAH. NANPHMED BbI3BAHAbIX BUOpalHel, IyJlbcauneit Temiepa-
Typ NpPU TCPEMEnNIFBAHUN TOTOKOB TEIJIOHOCHIENS C Pasnn4HOR
TEMIIEpATYPOH, PaCuel Ha IAKIMYCCKYIO TPOWHOCTb MPOBOIMICH C
V4ETOM BRICOKOYACTOTHOTU HaTPYKEHMS.

5.6.17 WcxouHbie HAHABIE O BBICOKOYACTOTHOM HATPyKEeHHH
MoJIydaroTca MY AHAMA3E Pe3yIbTATOB U3MEPEHME IIpH 3KCIIlyaTa-
UM IEMEHTA KOHCIPYKUUH WIAH HX DACIETOM.

5.6.18 B pacdete JOnjCKAEMOFO HHCIA HUKJIOB NPH BHICOKOYAC-
TOTHOM Hal DYKEHHN HCTOTb3YIOTCH TONLKO KPUBBIE YCTANoCTH,
TOJIydeRHbIE N0 dopmymam (5 20) (5 25) st cTajedl ¢ OTHOIEHNEM
Kak R,,Og REI<0,7, Tak n RpowR >0,7.

5.6.19 Vciorue TPOYHOCTY NPY HANAYMH PA3JTHYHBIX IAKJIMYE-
CKHX HATpY3OK IIpoBEpAeTcss 1o (opmyie

k

2 —{%lzas[al\,]. (5.34)

rae N,- -4uc10 UMKIOB -r0 THNA 33 BPEMs IKCIulvatauum; kK—
ofmiee YMC,i0 THHOB HUKTOR, [N, ], -momyckaemoe 4HCIIO IUKJIOB
i-r0 THNA; ¢  HAKOIUIEHNOE YCTa.,IOCTHOE IIOBPEXK/IEHHUE, TIPENeNIbHOE
3Ha4ende ko10poro [ax = L.

B obmev cnyuae

(
4= max i"ﬁ“”“} [av]: (5.35)

TAE @, — NOBPESKACHIE OT 3KCIUIYATAIMOHHBIX IMKJIOB HaTpyXKEHHS,
Ha KOTOpbie HE HAIOKEHB! BbICOKOYACTOTHbiC HANPSDKEHMS, d, —
MOBPEKIEHHsT OT BBHICOKOYACTOTIIBIX HANPSIKECHHY TPH TTOCTOSIAHBIX
IKCIUIYATAUVOHHBIX HATIPSLKCHUAX (CTANMOHAPHBIE DPEXUMBL); d—
MOBPEXICHAE THIA @,, OUPEIEITIEMOe sl YCIOBAH HATPYXKEHUS [TPU
CTAlMOHAPHOM DEKMME, IPWBOIMILEM K HanOONIbIEMY HOBPEXIE-
HHIO 33 BCE BPEMS JKCUAyarauwu, d; —CyMMa NOBPEXAEHMH OT
BBICOKOYACTOTHBIX HANPSHKCHUH B Te4eHHME IMKIIOB IIEPEMEHHbIX
HANPSDKEHUA HA MePEeXOIHBIX IKCILTYaTAIMORHBIX PEXUMAX a3 ¥ NPH
OPOXOXKICHHMH PE3OHAHCHBIX 4YaCTOT 4% B Tex XK€ IHKIAX

Haxonueniibie MOBPEXAEHUsT ¢, W a, ompelenstorcs no Hop-
mysie (5.34). 3RaveHHs avTUIMTYd H HacTOT HPHW  OUpENeeHHd
MOBPEX/IEHNA d, ¥ 03 NPUHUMAIOT B COOTBEICTBHM ¢ pasy 6.3
NPHIOXKEHNs 8.

5.6.20. Coverannme OCHOBHOTO pMKJIMYECKOTO HArPYKeHHS C
aMIUIMTYA0H (O,p) M HAC1OTOH f, M HANOXKEHHOIO C AMIUIHTYIOH
{0,) W 4acroiof / BBIIBIRAET CHHXKEHHE AONYCKAEMOrO HHCIA
[MKJIOB OCHOBHOIO HM3KOYACTOTHOTO HarpykeHus ot [N, ] mo [N],
onpeaensevoro no Qopmyne

[N]=[N, I, (5.36)
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rae %-—KoIQGUUMEHT CHUXEHHS JOJI OBEUHOCTH UPH HAJIOKEHUH
BBICOKOYACTOTHbIX IHUKJIOB, UCHOIb3YEMbBIX [IPH ONPE/icieHHH 110~
BPEXKIEHUS a.

Jits OCHOBHOTO IHKJIA HATPYKCHHS [-TO TMId TNOBPEKICHUE
a3 onpemenstor no Qopmyie

(a3 ), =% N[N ], (5.37)

Kosdduupent x He3aBHCUMO OT CTEICHH KOHIEH I PAllMd HANPS-
KEeHMH, OCTATOYHbIX HANPSDKCHMH, ACHMMETPnH [HK.1d, 3HAYCHASA
HOMUHAJILHBIX HANPSDKEHHI M TeMumeparypbl OUpele BHOT 10 HO-
MorpamMMaM, npuseaeHssM Ha puc. 5.11 u 5 12, wim BeeIMcasioT no
dopmyne

)
1)‘(%)_ (5.38)

rae fo=1/(t{+1,) —4acrora OCHOBHOIO i{MK1a IEPEMEHHbIX HANPs-
weHuH, onpenenseMas 0e3 ydera NepUOAZ BPeMeHM. B TEUCHHE
KOTOPOro NPOUCXOTUT HANOKEHUE TONMOHAUTENBHBIX HaANPHKEHUN
Ha nocTosiHEble (pHC. 5.13); (0, )~ aMmimMryla UpHBEACHHBIX HApPs-
KeHHH OCHOBHOTO 1MKja 0Oe3 ydela KOHIeH1pamin HaupspKeHHi;
1 — K03hHUUMEnT, 3aBUCSIIMM OT MalepHalid, HPUHHMAEMbIH 1o
tabda. 5.10.

Ilpu OTCYyTCTBHM 3KCHEPUMEHTANLHLIX HaHHbIX I8 Npelsapu-
TEJbHbIX OLEHOK 3HAYeHHE T) NPUHMMJETCS PaBHBIM 2

5.6 21. Meron pacuera UpH OBYXYACTOTHOM I[HKJIMYECKOM Ha-
I'PY)KEHUM NPUMEHUM IPY BbINOJIIEHHR BCEX CJISAYFOIMX YCIOBHIA:

1) orHomeHHE aMIUMTYAbI HaUpsxeruid (o, ) K AMIUIMTYIE
HanpoxeRuil (o,) HaxomUTCS B HHTEpRAjE

0<{o,/(o,)<0,5; (5.39)

2) abcourOTHOE 3HAYeHHEe MAKCHM4(bHOTU M MUHHMAJBHOIO
HanpsokeHUd  npu ;{xqacromow HATDY)KCHAR HE [pEBbIAET
sHavenns (0,2-10 2ET4+RT, ;) upu PACUETHOJ TeMMepaType;

3) orHowenue f/f, He npepbimaer - 10°,

4) 4MCNIO WKIMOB C aMILMMTYA0H <o, ) B npefe.iax BPEMEHHU
t;+1, upesbimaer 10 (puc. 5.13)

5.6.22. Tlpu pacuerax LMKIMYECKON HPOYHOCTH ,CTa'Tell, NOJ-
BEPraeMblXx OOJIyUEHHIO, YYMTHIBAETCH CHIDKEHHE OTHOCHTEIBHOTO

Tabauma 510 3nadenns koddpdnmackra v

. _
Bun wmate Vmepn,mc‘raz /\V&,T(.lmlﬂd.;{ |AerupoBanuas c1i1y | . leiupopannas

puaiza cladn R < cladb, R | ;(;ade;sx«)o Mila Caadib "’,’,
<500 'Viﬂd <50 MHA \ > 800 Mila
n 1.5 1.54 1 18 19
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Puc. 5.11. 3nadeHns » ANA CTANeH NepIUTHOrO KAACCA M WX CBAPHEIX COEXUHEHHit ¢
R <500 MIla

cyxenust. [1oBbIIIEHAE BPEMEHHOTO CONPOTHUBIIERHS O AeHCTBHEM
oburyueHnst He yunThIBaeTcs. [lomyckaeTcs mpAMERsTh KoddbHIneH-
THl CHUXEHHSI LUKJIHYECKOH MPOYHOCTH moA paekcreueM obiiyue-
HHSl, TPHBEJEHHbIE B IIPHIOXEHHH 7.

5.6.23. Ecnm npH pacyeTe qUKIHYECKOM MPOYHOCTH 3JIEMEHTA KOH-
CTpykuuu He olecneunBarotrcsi TpeOyeMble kodDQuuMeHTHI 3amaca
TPOYHOCTH, TO OIEHKA MUKIIHIECKO M TPOYHOCTH TPOBOAKTCS HA OCHO-
BE IKCIIEPHMEHTAJBHBIX KPUBBIX YCTANOCTH, MOJIYYEHHbBIX B COOTBET-
CTBHH C METOJIOM UCTBITAHHN HA YCTATOCTh (IIPUJIOXKEHHE 2) ISl pac-
CMaTPHBAaEMbIX YCJIOBHI Harpy)KeH#si H COCTOSHHS MeTala KOHCT-
PYKIMH € y9€TOM COOTBETCTBYIOUIHX KOI(HIMEHTOB 3amaca Tpod-
HOCTH M, W My WM TI0 Pe3yJibTaraM HCIbITAHUHA HATYPHBIX 3JIeMEH-
TOB HJIH HX MOjieJief, CTPOEK THPOBAHHBIX i H3TOTOBJIEHHBIX B COOTBET-
CTBHUH C TPeOOBAHUSIMU, TIPEIBSIBIISEMBIMH K I TATHBIM KOHCTPYKIHSIM.

TeomeTpuueckoe mogobue Momenel HODKHO ObiTh obecreueHo
Mo KpadHel# mepe B 30HE MPOBEPKU LHKJIMYECKOH TIPOYHOCTH U
TMPHMBIKAIOIIKX K HEH Y4YacTKOB, OKa3bIBAIOIMX BIMSIHHE Ha
3HAUCHHE M PpACIpEle/IeHHe HANPSDKEHHH B HCHbITYeMOH 30He.
MopennpoBanue CBAPHOTO COEHHEHHS! C YMEHBILEHHEM HATYPHbIX
pasMepoB 3JIEMEHTOB H AHTUKOPPO3UOHHON HAIUIABKH ¢ U3MEHEHH-
€M ee TOJUIMHB HE PEeKOMEHAyeTCs, €CIH LENbI0 MCIBITAHHUS
SIBSETCS NPOBEPKA HX HPOYHOCTH.
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Puc. 5.12. 3naveHus ¥ JIs CTajied ayCTEHUTHOTO KJ1acca M MX CBAPHBIX COENMHEHUI C
RI'<550 MITa

PexxuMm wcOBITAHHE 1O XapakTepy W3MEHEHHS HArpy30K H
TEMIIEPATYD MTOJDKEH COOTBETCTBOBATH YCIOBHSM OKCILUTYATALHH.

Koadduumentsr 3anaca npoYHOCTH NPUHUMAIOTCS MO 3HAYEHHUIO
MPUBEICHHOTO MECTHOTO YCJIOBHOTO YNPYTOro HANPSDKEHHS B 30HE,
ONPEAESSIFOIIEH AOJITOBETHOCTD, MK TI0 YHC/TY IUKJIOB HATPYXKEHHS,
WM MO HANPSKCHHIO U YHCAY LMKJIOB ONHOBPEMEHHO.

3amacsl IPOYHOCTH MO YCIOBHOMY HANPSDKCHUIO M YHCIY IUKIOB
N<10* onpemenstorest mo popmMyaam

ny=1,45-0,02x; (5.40)
ny=3,5-0,14x, (5.41)

TAe X— YHUCAO0 HCOLITAHHBIX OOBEKTOB.

IMpu sromM 3amacel n; U ny N0 MOMEHTY OOPA30BAHHUS TPELIUH
OpU IHUKITHYECKOM HATPYXXEHUHM HATYPHBIX SJEMEHTOB KOHCTPYKIHMI
WM UX MOJEefel MOJDKHBI ObITh He Huke 1,25 u 2,1 COOTBETCTBEHHO.

VcnmoBus Majio- 1 MHOTOUMKJIOBBIX UCHBITAHAN MO HALIPSDKEHHIO
U YUCJTY UUKJIOB NMPHU OJHOBPEMEHHOM NPHMEHEHUH K03 (PHUHEHTOB
3amaca #, W fy ONPEACISIFOTCA C WCIOJB30BAaHUEM PACYETHOH
KPHBO# yCTAJIOCTH JIIsi OCHOBHOTO MeTaJlIa MJIM CBAPHOTO COEHHE-
HUSI TMPH COOTBETCTBYIOL(MX ACHMMETPHH UMKJA HATPYXCHHS WU
Ttemmeparype. Jlns 9310r0 OMpeNeNsIOT HAKJIOH M, pPAaCYeTHOM
KpMBOM ycTtajocru B Touke ¢ [N, ]=N, roe N,—3agaHHOEe B
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Puc. 5.13 ®opMa nukja NP IOBYXYACTOTHOM HATPYKEHUH

IKCIUTYaTALHY YHCIO IHKJIOB. OTPe30K, COCAMHSIOLIMH TOYKH C
xoopauuataMH {N,, #.(G,)} # {(ng)"™N, (0, )}, ssusercs
COYETAHHEM OSKBUBANEHTHBIX DEXUMOB HCIIbITaHUi

Ipu uCUBITAaHHA TEOMETPHYECKH NOMOGHBIX Moperer xo3ddu-
LHEHT 3amaca MPOYHOCTH MO NPHBEJACHHOMY MECTHOMY YCIOBHOMY
YOpYroMy HANpPSDKEHHIO Ompelensercs 1o Qopmyie

1, -
nwznu<l,5—0,5 f), (5.42)
rae /,,, /,— nTuHeHHbIe pa3Mepbl MOJIEIH U HATYPHOH KOHCTPYKLHH B
VCIIBITHIBAEMOM  30HE.

KosbduusenT 3anaca 0o 4HC/Iy NHKIOB HPH UCHBITAHWE MOMEITH

Py =115, )10 (5.4%)

Pe3ynbTaThl HCIBITAHUH HA WHKJIHYECKYIO HPOMHOCTHL HE MOTYT
CIYXHThb OCHOBAHHEM JUIsl TOBBIILEHHSI JONMYCKAeMbIX 3HAUEHUI
KATErOPHIl HANPSOKEHHH, MCHIOMb3YeMbIX IIPH PACUETC HA CTaTH-
HeCKYIO TIPOYHOCTb.

5.6.24. B npunoxeHun 12 (pexOMEHIYeMOM) NPHBENEH YIpo-
INEHHBIH METO pacueTa Ha MHKJIHYECKYI0 HPOYHOCTB, KOTOPBIH
MOXET NpPHUMEHATHCA B3aMeH Meroja no pasm. 5.3 u

5.7. PACHET HA QANUTENbHYIO UMKIUYECKYIO MPOYHOCTbL

5.7.1. Pacuer Ha JUIMTENBHYIO IHKIHYECCKYIO NPOTHOCTL MPOBO-
QAT OpHAMEHHTENIBHO K 3eMEHTaM KOHCTPYKuuii, paboTarolaM npa
92



TEMIIEPATYDAX, BBISBLIBAIOLIAX 1OI3y4eCTh, H HATPYXKAEMBIM TIOBTOD-
HBIMH  1eIUIOBBLIMH M MeXaHAYCCKHUMHK  yCUJIHSIMHU,

5.7.2. PexOMeHI(yeMbIi MeTO1 PacieTa Ha AJIMTEIbHYIO IHKIH-
YECKYIO TIPOYHOCTL HPHBEJEH B HPHIOKECHHH 7.

B pacuere UCTIONBL3VIOTCS XAPAKTEPUCTHKH UIMTENHHOM HpPOY-
HOCIM M ILIacTHupocty no rtabi. I16.1 nm T16.3.

5.7.3. DaeMeHT KOUCTPYKNAH, PACCUHTBIBAEMbIH HA JUIUTEIBHYFO
OUKTHHECKYI0 TIPOYHOCTE, JOJIKEH YIOBIETBOPSITH!

1) yeaoBuAM OPOYHOCTH, IPHEAMAEMBIM MPH BHIGOPE OCHOBHBIA
pa3MepoB BO BCeM HUHIepBAlle IKCWIYATAIMOHHBIX [eMOCPATYD;

2) yciOBHSM IPOYHOCIM IpH pacueTe Ha JUATEIBHYIO CTATH-
YECKYH [POYHOCTD,

5.7.4 Jonycxaercs npAMeHeHHe APYTHX METOAOB OpH  YCJIO-
BUM M HAJUISKAIETO pacye rHO-3KCHePAMEHTANILHOM0  000CHO-
BAHUS Ul MCHOJIB3YEMBIX MAaTepHalioB, yCJIOBHE SKCIUTyaTanuu
¥ IKCIUTyaraliOBHOTO pecypea 1o YUcily WHKIOB U JUTUTENLHOCTH
HATPYKEHUS,

5.8. PACYET HA CONPOTUBNEHUWE XPYNKOMY PA3PYWEHWIO

5.8.1 O6uide 1M0A0KeHW.

5.8.1 1. Ha ocHoBe HOJIOKCHUH HACTOSINErO pasfesna MpOU3BO-
JST pacdeT Ha COIPOTABICHUE XPYNKOMY Pa3pylieHHro obopyaoBa-
Hus B TpyOonposoios ADY Ha claaMH NPOEKTHPOBAHUS.

5.8.1 2. TMonoxkeHns HACTOAMIETO pa3jeda He paCIPOCTPAHSIOTCS
HQ pacyeT KPeneKHbIX geTasieid.

58.1.3. Pacuer Ha CONMPOTUBICHHE XPYHKOMY Da3pyUICHHIO
3JEMEHTOB ODOPYNOBaHHS ¥ TPYOOUPOBOAOB NPOBOAST I BCex
PEAUMOB JKCIUTY4TaflH, BK/II04Yasd HOPMAJIbHBIC YCIOBHS 3IKCTUIyA-
1amu (HV3), aapyiledde HOPMATBHBIA YCHOBAH IKCTUIYATALUE
(HHY3), aBapniigbie catyamnu (AC), rUpaBiIHYeckne (IHEBMATH-
4eCKME) HCTBITAHHUS.

5.8 1.4 OcHOBHBIMYU XapaKTePHCTHKAMH MaTepHAlia, UCTOJb3ye-
MBIMH B pacyere, SBJSIOTCS KPUFHYECKHH KO3GOhUIUEHT WHTCHCHB-
HOCTH HAHDSDKeHNH K|, KpUTHUECKAas TemTiepaTypa xpynkocty T} u
mpegen Tekydecrn Rl .

W3menerne CBOWCTB MATEPHANoOB B TPOILECCe OKCILUIYATAIUN
YUMTBLIBAIOT BBEACHNEM B PacHeT CABUIOB KPUTHYECKOM TeMmepary-
PBl XPYIKOCTH BCJHENCIBUE PA3IMYHBLIX BO3AedicTBHit B npomnecce
9KCTUIYA TATIAN,

5.8.15. Ecnu  TomUMHA CTEHOK PACCUUTBIBAEMBIX  3JIEMeH-
TOB Melibllle. 4eM TpedyeMble TOJILMHBI IS OTNPeAe/ICHUs 3TIa4eHni
K, B cootsercisuy ¢ nosoxenusmu FOCT 25.506-85, pomycka-
€rcs TpH pacueTaX Ha CONPOTHBJICHHE XDPYNKOMY DPAa3pyIICHH:O
HCHOJIB30BATL KPUTHHECKOE DPACKPBLITHE TPEILMHLI O, Hid 7pyTHe
XapakTepucTukd (K, J.), ompeneisieMbie B COOTBETC1BHH € YNO-
MauyTeiM [OCT.
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MeToauKH pacdera ¢ HCHONB30OBAHMUEM YKA3aHHBIX XapakTe-
PHCTHK JONKHBI OBITH COTJIACOBAHBI ¢ TONOBHOW oprammsanued o
pa3paGoTke HOPM pacuera Ha HPOYHOCTD.

5.8.1.6. CompoTUBNEeHEEe XPYNKOMY Da3pyIleHHio cyuraror obe-
CrieUEeHHbIM, €CIM JUIS BLIODAHHOTO pPacueTHOrO jAedekra B BHUIE
TPEMIMHE B PACCMATPUBAEMOM PEXHME 3KCIUTYyaTAIUM BBIIOJIHAETCS
ycnoBue

Kls[K]]z’
rae [K, ],— momyckacMoe 3HaUeHHE KO3(QPUUUEHTA WHTEHCUBHOCTH
HATIPSDKEHHH.

Wanekc { ykasbiBaer, yTo JONyCKaeMble 3HaueHus Ko3douuuen-
TOB MHTEHCHBHOCTH HANPsKEHUH BHIOUPAIOT PA3IUYHBIMU B 3aBUCH-
MOCTH OT pACHETHBIX YCJIOBHIA:

i=1—n/i% HOPMANbHbIX YCIOBUH OSKCIAyaTauuw, i1=2— Aus
TUApaBIMYeCKUX (ITHEBMATHYCCKHX) HCHOBITAHMH M HApPYLIEHMs HOp-
MaJbHBIX YCJIOBUH IKCILTyaTauuu, =3 — IJIs aBapUHHON CUTyalUH.

5.8.1.7. Tlpu onpenenenun [K| ], 3HaueHns mepeHoca HEHTPOHOB
F, u temuepatypsl I’ HpUHUMAIOT PABHLIMHU MX 3HAYEHUSIM B TOYKE,
COOTBeTCTBYIONIEH HanGonbmeli Tnybune BHLIOPaHHOH pacueTHOH
TPELHHBI.

5.8.1.8. TIpn HeoGXOMMMOCTH MPOBEACHHS PACUETOB OGOPYHOBa-
HUs ¥ TPyOOHPOBOMOB, HAaXORAIMUXCS B SKCILTyaTanu#, H3TOTOBJIE-
HUM WJIM MOHT2Xe, WIM 3aKOHYEHHBIX PabOYUM IPOEKTHPOBaHHEM
HA MOMEHT BBEJICHUS B JEHCTBHE HACTOAIIUX HOPM [OMYCKAaETCs:

1) HCnoyb30BaTh TOJOXEHHS HACTOAIIETO pPacyera,

2) nns  obopymoBamus W TpPYOONpPOBOAOB, HAXOMAIUXCA B
9KCIIyaTanuy, IO COTNACOBAHUIO MEXAY KOHCTPYKTOPCKOH (IIPOEKT-
HOIf) opranu3anyel, FoMoBHOH MaTepUanoBeIHECKOH OpranM3alued,
OpeInpUATHEM-BIAICTbIEM 000pyAoBanusd U TPyOOIpPOBOIOB Omnpe-
JeNUTh napaMerphl JeexToB, IOMyCcKaeMbIX MO YCIOBUAM obecle-
YeHUs OPOYHOCTH, W IyTeM KOHTPOJIS NOATBEPAUTH OTCYTCTBHE B
oGopymoBanuu U TpybonpoBojax mnedexkros, mapamMerphl KOTOPBIX
OpeBbIaroT JOIMyCKaeMble O Pacyery; B pacuere ClIeAyeT MCIONb-
30BaTh (PaKTUYECKHE CBOHCTBA MaTepHaNOB, a CaM pacuer (BKJIroyast
cxeMaTuzanuio JieeKToB, BBISBJICHHBIX B IIpoumecce KOHTPOISA)
JOJIKEH BBIITONHATBCS MO METOIMKAM, COTJIACOBAHHBIM C T'OJIOBHOU
opranusamnuefl Mo paspaGorke HOPM paciera HA HPOYHOCTH:

3) nis obopymoBanus W TPyOONPOBONOB, HAXOIALIMXCA B
U3TOTOBJICHHH, MOHTaX€ WIM 3aKOHYEHHBIX PaboYMM NpOEKTHPOBa-
HHEM, [OMYCKAeTCs MCHONb30BATH METOJUKH, OTIHYAFOMIHECS OT
ONHCAHHOH B HACTOAIIEM pa3zjele, HO COINTacOBAHMIO C I'OJIOBHOH
opraHmsapueii 1O pa3paboTke HOPM pacuera Ha MPOYHOCTh H
Tocatomanepronamzopom CCCP.

5.8.1.9. Pacver Ha compoTHBIEHHE XPYNKOMY pa3pylICHHIO
JOTIyCKaeTcss HEe TNPOU3BOAUTH IS JJIEMEHTOB KOHCTPYKUHH, HE
TO/(BEPTAIOIMXCsl HEHTPOHHOMY OOJIyYeHH O (WM TOBEPTaroniuxcs
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0OJIYICHUIO npH TEMIEpaTypax 250—350 -C no nepeHoca He Holee
10%7 meitrp./M? npn E>0,5 MaB), B cregyrommx crydasx:

1) aneMeHTHl KOHCTPYKIUU M3TOTOBICHB U3 KOPPO3HOHHO-CTOM-
KUX CTafedl aycTEHHTHOrO KJacca MM UBETHBIX CIUIABOB;

2) marepualibl 3JEMeHTOB KOHCIPYKuMi (BKAIOqas CBapHbIE
COENMHEnMs]) UMEIOT Tipedesl TeKydecTd npu TeMneparype 20 °C
menee 300 MITa (30 krc/mMm?), a TOJIGMHA CTEHKH OJIEMEHTA
KOHCTPYKIIMM COCTaBIsieT He Ooliee 25 MM,

3) Marepuayibl 3IEMEHTOB KOHCTPYKHUH (BKJIO4Yas CBapHbIE
COEIMHEHHS]) MMEIOT mNpefedl TeKydecTH npu TeMmmeparype 20 °C
Mmenee 600 MITa (60 krc/mm?), a TOJNNMHA CTEHKH O3JEMEHTA
KOHCTPYKLHH cocraBiiseT He OoJiee 16 Mm;

4) TomMHa CTEHKM pPacCMaTPHBAEMOTO EMEHTA KOHCTPYKIUH
5, MM, YyIOBJIETBOPSIET YCIIOBUEO

2
s<8~103<%5}—]‘>

14

02
mpu [K;]; B MITa-M"2 u RI,, B MIla (0be XapaxTepuCTHKH
NPUHUMAIOT NpM HaMMeHbIIeH TeMneparype 3KCIUIyaTauuum H
KPUTHUeCKOH TeMneparype Xpynkoct# 1, COOTBETCTBYIOLIEH KOHILY
IKCIUIyaTaUH).

5.8.1.10. B pacueTHy:o TOJIMHY CTCHKH 3JEMEHTOB 000PyxOBa-
HAST U TpyOONpOBONOB He BKJIOYACTCS TOIIIMHA AHTHKOPPO3UOH-
HOTO TNOKPHITHS.

5.8 2. KoshpuumenT MHTEHCHBHOCTH HANPKCHUH.

5821 KoapduumeHr HHTEHCUBHOCTH HANPSDKEHWH st BBIO-
PaHHBIX PacUeTHLIX TPEIIMH ONPEUENSIOT AHAJNMTUIECKH, YHCIIEH-
HO MM O3KCNEPUMEHTANbHO MO METOAMKAM, COIJIaCOBAHHBIM C
TOJIOBHOH OpranMsamdelf no paspaborke HOPM pacuera Ha IpoOY-
HOCTb.

5.8 2.2. Kosdpuuuenr uHTeHCUBHOCTH Hanpspkeruid, MIla -m
MUl OUJIMHOPHYECKUX, ChepHdYeckuX, KOHMHYECKHX, JIUIMNTHYECKHX,
TUIOCKMX 3J€EMEHTOB, HArpyKaeMblX BHYTPSHHMM JaBjeHHUEM H
&)eMnepaTypHmMn BO3/IEHCTBHUSIMH, [OIYCKAETCS ONPEAENsTh HO

opMyJie

1/2

1/2
Kl:n(GpMp+G'qu)<n£§) /0,

rae 1 -—KO3(Q@UUUeHT, YYUTLIBAIOIMMA BIMsSHUE KOHICHTPAIUK
HaNpsLKERUH; o, — CoCTaBisiolIas Hampsokerui pactsikenns, MIla;
G,~—cocrapiamomas u3rubnelx Hanpsokenuid, MIla; Mp=1+
+0,12(1 ~a/c); M,=1-0,64a/h; a~—riyduHa TpPEIMEbI, MM; -
NOJIYAJIMHA TPELMHbl, MM; /i— JUIMHA 30HBI, B npeleiax KOTOpOi
COCTABJISIIONIAS] U3TUOHBIX HANPSDKCHUH COXpAHSET IOJIOKUTEIBHOE
3HAYCHHE, MM;

0=[1+4,6(aj2c)" -3 ]2
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Puc 514 Cramu wvapox 12X2M®A, 15X2M®PA 15X2MOA-A
1—HYD, [K],=17,5+22,5¢° 220 T0 2—HHYD 1 rnapasmseckue (nuesmamqecl\uc) HCIIBI-
Taima, | K], -23,5+30¢° o2 -1y 3 “AC K], =35+45¢

®opmMmyna copaseusa npu a<0,25s U ajc¢<2/3, rae s— TON-
OIMHA CTEHKH M3JIeus.

Tpu pacyeTe 30H, Iie OTCYTCTBYeT KOHLEHTPAIMS HAlPSDKEHUH,
npuEUMatoT M=1

5.8.2.3. COCTaBASIONIY0 HANPSDKCHUR PACTSDKeHHs (KOJIbLEBBIX
WIH OCeBBIX) ONpemessitor 1o (Gopmye

1
(SH,:Z rcjdx,
J
s
TAe j—KOoop/uHATA 0 wm Z; o, —QyHKIMA U3MEHEHHS Hanps-
KeHMH [0 TOJIUHE CTEHKH; s——TonmuHa CTEHKH B DPACYCTHOM
CCUYEHUH.,

5.8.2.4. 3HaueHre COCTABNIAOUIEH HANpPsDKeHWH u3ruba ompeme-

0T mo  gopmysie

O™ Om=Cpps
Tae o,,— 3Hauenne QyHKIUH W3VEHeHHs HANPsKEHAR 110 TOMUMHE
CTEHKH B TOUKE 7.

Jins aneMeHTOB 63 an1MKOPPO3HOHHON HAIUTABKU TOHKY # Pac-
MONaraloT Ha HAPYXHOH HJIM BHYTPCHHEH IIOBEpXHOCTH H3MeNHs
B 30HE JefCTBUS MAakCUMAJIbHbIX PACTSATHBAIOLIMX HANpsOKeHU Jlis
37IEMEHTOB ¢ AHTHKOPPO3MOHHON HAMMABKOM TOYKY # BHIOMPAIOT HA
HADYXHOW MOBEPXHOCTH H3JeiMs WIM HA IIOBEePXHOCTH pasjena
AHTHUKOPPO3ROHHOI'O MOKPhITHS H OCHOBHOTO Meiala B 30HE
[eHeTBUS PacTATABAIONIEX HAIIPSKEHUH,
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Puc 515 Cramu mapox 15X2HM®A, 15X2ZHM®DA-A
1—HYD, [K];=37+55e3851° T Ty 2_HHYD u FHADABJIHYECKHE  (IHCBMATHICCKHE)
3 2
uenvrranns, [KiJ,=50+51e*! 10 T T, 3—AC, [K]y=74+11e°#° 10 T

5.8 3. JlonyckaeMble 3HAYCHHMs KO3(MQPUIMCHTOB HHTCHCHBHOCTH
HanpspKeHU .

5.8.3 1. Jlomyckaemble 3HaueHUs KOI(DPULUUEHTOB WHTEHCUBHOCTH
HANpPSDKEHUA 3aBUCAT OT mnpuBefAeHHOH Ttemmeparypbl (T—T,) u
pacuernoro ciyyas. 3aBucumoctb [K; ], or [T— T, ] monyuaror xak
orubaromryro AByX KPHUBBIX, ONPENENIIEMbIX MO HUCXOJHOH TEeMIepa-
TypHo#t 3aBucumocTH K. OJHy u3 O3THX KDHUBBIX HOJIYYaroT
JIe/IeHHeM ODJIMHAT WCXOMHOW KpuBOH Ha Kod(dduuueHr 3amaca
IOPOYHOCTH 1, APYTYIO —CMEILEHHEM HCXOJHON KPHBOH BJIOJIbL OCH
abcuucc Ha 3HaweHWe TeMmeparypHoro 3amaca AT.

IIpuanMaroT:

IUI1 HOPMaJbHBIX ychnoBuil okcinmyaramuu (1=1) n,=2, AT=
=30° G;

NP HAPYIIEHUH HOPMAJIBHBIX YCJIOBHHA IKCIUTyarauWd H THJ-
paBnuyuecKux  (MHEBMATHYECKHX) UCHbITaHWAX (i=2) m=1,5,
AT=30° C,

JUIA aBapHifHbIX cuiyamuit (i=3) n,=1, AT=0°C.

5.8.3.2. Ucxonnble TemneparypHble 3aBUCHMOCTH K;, npuHHMa-
IOT MO JAHHBIM, IPHBEJECHHBIM B COOTBETCTBYIOIUX ATTECTALMOH-
HBIX OTYETAX IO MalepuanaM (OCHOBHOI MeTajil, CBAPHBIE COSANHE-
HYSI), WIK TIO TEXHUYECKHUM DPEILEeHUSIM, COTIAcoBaHHbIM ¢ I'ocaroM-
sneproramzopom CCCP, rosioBHOI MarepuaioBeJ4eCKOH Opranmusa-
1Hed W TOJOBHOW opraHu3anueil no pa3paboTke HOPM pacuera Ha
TIPOYHOCTD.

4-629 97
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Puc 516 Csapubie coeauuenusi craneii Mapok 15X2M®PA, 15X2MPA-A,
ISX2ZHM®A, 15X2HM®DA-A
1—HYD, [K],=17,5+265¢°0217T~T0, 2 HHVYD u ragpasiuveckne (NHeBMATHUCCKHE)

uenbiTamms [ K], =25+27¢23% 10 o T, 3—AC, [K]y=35+53¢°027 T !
5.8.3.3. Temneparypuble 3aBucHMOCTH [K; ], mmsa crajged ma-
pox 12X2M®A, [15X2M®A, 15X2M®PA-A, 15X2HM®A,
15X2HM®A-A ® uX CBapHbIX COCJUHCHMH TpPHUBENEHHI HA
puc. 5.14—35.16.
5.8.3.4. JIna craneif NepIMTHOrO KNacCa U BBICOKOXPOMUCTBIX
cranefl M MX CBAPHBIX COEMMHEHHH C NpEAeNOM TEeKy4yecTH MpH
temneparype 20° C, ycraHaBnuBaecMbIM TO yKa3aHuaMm 1. 3.7
Hacrosumx Hopm u He mpespmmaronmm 600 MITa (60 krc/mm?),
MOXHO HCIOJIE30BaTh 0GOOIIEHHEIE KPUBBIE MOMYCKAaeMBbIX ko3(hdu-
[MEHTOB MHTEHCUBHOCTH HANMpsDKEHHH, NpUBENCHHBIE Ha puc. 5.17..
5.8.4. Kpuruveckas remmneparypa XpyNmKOCTH. .
5.8.4.1. Kpuruueckyro TeMNepaTypy XpYymKOCTH MaTepHaja Oflr
penenstor no ¢opmyie

T, =T+ AT+ ATy + ATy,

rne Ty, —XpUTHYECKass TeMneparypa XpYOKOCTH Marepuyana B
HCXOMHOM cOCTOSHUM; AT, -—COBUI KDUTHYECKOH TeMIeparyphbr
XPYDKOCTH BCHENCTBHE TeMmeparypHoro craperus; ATy —cnasur
KPUTHYECKOH TeMmIeparyphl XPYHNKOCTH BCHENCTBUE LHUKIHYECKOH
nospexaaeMoct; ATy —CHBUT KPHUTUYECKOH TeMmeparyphl Xpym-
KOCTH BCE/ICTBHE BJUSHUA HEHTPOHHOTO OOIyYECHHUS.

5.8.4.2 3uavenust Ty, ATy, ATy, ATy (wmm xosdduumenrta
PAIMaNMOHHOIO OXPYNMYHBAHUA Ap) NPUHAMAIOT NO JaHHBIM
COOTBETCTBYIONIMX ATTECTANUOHHBIX OTYETOB IO MaTepuanam (0c*
HOBHOH MeTalll M CBAapHblE COENUHEHUs), NAHHBIM TEXHHYECKUX
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Puc 517 OGoGmennple 3aBHCHMOCTH JOTYCKAEMBIX KOI(DQUIMCHTOB HHTEHCHBHOCTH
HanPSIKeH U
1—HYD, [K],=13+18e°°2~ T»’b 2— HHYD 1 raapasiatecKne (nnelsmam-lecxne) HCHBITA-
mng, [Kil,=17+24e® 918 D) 3 AC, [K};=26+436¢° 2T

yCIOBHI HAa MaTepHalbl WM HAa OCHOBE TEXHUYECKHX DELIECHHH,
corylacoBaHHbx ¢ I ocaromsneproraazopom CCCP, TONOBHON Mate-
pHaNoOBeqMECKOM OpraHM3aguedl W TOJIOBHOH OpraHu3amuelt mo
pa3paboTke HOPM pacyera Ha NPOYHOCTb.

Meronuku onpenenenus 3naueHuit To, AT, ATy, ATy (wma Ag)
HpHUBENCHb B HPUJIOKEHUH 2.

5.8.4.3. Ilonyckaercss ucmonab3oBath 3HAYCHUS Tio, ATy, Ap,
npuBeneHHbie B Tabm. 5.11.

5.8.4.4. Tonyckaercs onpenenmb sHavenus ATy mo ¢dopmyie

ATN_zozN/[N]

rae N,— {HCI0 HUKJIOB HATPYXKEHHUS MPHU I-M PEeXUME IKCILTyaTAIHUH,;
[N, ]— nonyckaeMoe 9MCIO LHUKJIOB IS i-TO pexXUMa IKCIUTyaTanuy;
M —UCIIO PEXUMOB.

5.8.4.5. Jlonyckaercs omnpenensth 3Hauenus AT, Io ¢opMyne

ATp=Ap(F,[Fy)"?3,

rae Ap—Kk0opUIUEHT PaIHALMOHHOIO OXpYH{UBAHHS, °C; F,—
AEPEHOC HelltporoB ¢ E>0,5 M3B. meittp./m?; F,=10 22 HEHTp.| fn2,

Popmyna cnpaBe/UIMBA TIPU

1022 < F, <3 10** meittp./m>.

3naveHnss Ap NPUHAMAIOT TI0 JAHHBIM JOKYMEHTALMH MO
m 58.4.2 wm Tabn. 5.11.

5.8.4.6. Tlpu pacueTe 37€MEHTOB KOHCTPYKIHUIA, U3rOTOBJICHHBIX
w3 crameil mapoxk 12X2M®PA, 15X2M®PA, 15X2MPA-A,
15X2HM®A, 15X2HM®A-A, 1 ux CBapHBLIX COSOUHEHUH, TOBED-
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' ralomuxcs BelTpoHHOMy obnydenmio mpu F, > 1022 meiitp./m? (E>
20,5 MaB) npu temneparypax 250-—350° C, momyckaercs HpMHM-
mats AT, =0.
5.8.5. Pacuer npu HOPMAJBHBIX YCJIOBHSX HKCILUTYaTAlVH.
5.8.5.1. ConpoTtuBnenye XpynxoMy pa3pylIeHWIO CJICJIyeT CuM-
TaTh OOECHeYeHHbIM, €CJIM BBIIONHIETCS YCIOBME

Ki<[K ]

5.8.5.2. Tlpn ompenesnesny K; B KadecTBe PACYETHOTO AediekTa
IOPUHAMAIOT MOBEPXHOCTHYIO MOMYIUIMOTHYECKYIO TPEUMHY [IyOu-
go#t a=0,255 ¢ coornomenueM afc=2/3.

5.8.5.3. Pasmep / nonyckaercs NpHEHMMaTh paBHbIM 0,55

5.8.54. C yuyerom ykazamuii mn. 5.8.5.2 u 5.8.5.3 nonyumm

K=n(0,70,+0,450,)(s/10* )%, rxe
o, 1 o, B MIla; s B Mm; K, B MITa-m'/2,

5.8.5.5. Koaddymument 1 /s 30H epexoia KeCTKOCTeR (coenv-
genve GuaHueB ¢ UMIMHIPHYECKOM YacThiO KOPIYyca, TaaTe]y U Jp.)
ONpeAEsIoT Mo (opMynam:

npu 0<s/R,<5

n=1+(K,—1)>"-18/(s/R, );
npu s/R,>9S
n=1+{K,—1)°7-9/(s/R, )™

IMpu n>K, npumiMmaror N=K_.

Jonyckaercs onpedenars 1 no rpaguxam puc. 5.18.

B dopmynax R, — pamyc KpUBH3HBI KOHIEHTPATOPA B PACCIUTEI-
BaE€MOM cedeHnH; K — TeopeTHyeckuil xoa(pMUMEHT KOHIEHTpAT
(ronyckaeTcsi NPUMHUMATE PaBHBIM 3HAYEHHIO K NPU PACTSKEHWH).

5.8.5.6. KoadpumyeHT 1 mns 30H OTBEpCTHH (NPHCOCAMHEHMS
naTpyOKoB, WTYuepos, TpyO) ompemensioT no Gopmynam:

npu s/R<0,8

n=[1+5(K,—1)exp(—0,86s/R; }]"%
opu s/R>0,8
n=[1+2(K,—1)/s/R, )]",
rae R, —paamyc OTBEpCTHS.

Honyckaeress 1 ompedensirb mo rpadukam ma puc. S5.19.

5.8.5.7. Pacyer Tpebyercsi NMPOBOAMTH TONBKO NO TPHBEJCHHON
temnepaTypet [7— T, ]*, Haubonbuiee 3HA4YEHWE KOTOPOH Ha
rpapuke {K},=f[T— T, ] coorsercTByer 3mavenuio [K;]i, ompe-
HensemoMy no ¢Gopmyne

[Kl]*x=0,35R{0,2(S/103)1/2,
rxe Rjoo B MIla; 5 B MM, [K;]1 B MIa-mY2
107




Y

28
26
24 \\

/
N

20

/

)i¥a
[
[
[
[THl
j

zz5 3 35 4 45 5 Ry
a)

17
143
1% i\\

1 EACK
13
42

A

N ——

2 —

10 '
5 w 3) 15 8/Rz

Puc 518 3asucemocTh kod)bduLEEHTA 1| OT OTHOINGHHA s/R, IUIA 30H mepexona
KECTKOCTEH
a—2<s/Ry<5, 6—5/Ry>5

5.8.6. Onpenenesne MAHAMAIBHOR JONYCKAEMOW TeMNEpaTyph
KOHCTPYKUMH NPU IMAPABIMHECKUX (MHEBMATHHCCKHUX) UCTILITAHUNX.

58.6.1. I'vppaBimueckde (MHEBMATHYECKUE) HCNBITAHAS JIOJDKHBI
NPOBOJIATHCS B 1aKMX YCIOBHAX, 4TOOBI MHHMMAJIbHAS TeMIEpaTypa
KOHCTPYKUMH TPH TUJPABIMYECKUX (ITHEBMATMHYECKHX) WCHIBITAHHAX
7, 6bUTa 60JIbILe WM paBHA MUHUMAJTBHO JOMYCKAEMOl TeMrepaty-
pe xoHCcTpykuuu {7, ]. onpenenseMoit M3 pacueTa Ha CONPOTHBIICHYE
XPYIKOMY Ppa3pylLICHMIO.

5.8.6.2. Temneparypy [7,] onpeaeisioT C MCHOJb30BAHHEM
YCAOBUS

Kt<[K 1,

rae K — xo3(GuuueHT MHTEHCHBHOCTH HANpPSKEHMH B PaccMaTpH-
BACMbIX CeuCHMAX KOHCTPYKUME HPH THAPABIMYECKMX (THCBMATH-
YECKUX) MCTBITAHMSX.

108




7 n
~ He=d 48
30 26
N 25T &4
Z’j\ \I ?; Ks=d
20 e~ o~ 8 N A 4
T ~— L AK 2
s 5] 4 “‘(/ 15
W " P
12 ﬁ
W 10
o gz oy 9 a5 88 /R, 8z 4 5) & & sk

Puc 519 3asucuMocTh ko3((HIKEHTA M| OT OTHOIICHHA §/R, TS 30H PacloJIOKe-
HHSL OTBepCTHIt
a—s/Ry <1, 6—s/R;>1

5.8.6.3. 3pavenns K! ONpedeisioT B COOTBETCTBHM C yKasa-
gusmu . 5.8.2, 5.8.5.2 m 5.8.5.3.

5.8.6.4. llpuaamator 3Havenwe [K;], paBHbIM 3Havenuio K%,
onpeJieyieHHOMY 1O 1. 5.8.6.3, ¥ C HCIOJb30OBAHHEM 3aBHCHMOCTH
IKi,=fT—T,] waxoaar 3wauemme [[T,]—T,] u 3artem, 3Has
3gavenne 7,, YCTAaHABJIMBAaIOT 3HaueHHe [T} ]

5.8.6.5. Yciopue m. 5.8.6.2 NOMKHO BLIMOJHATLCA B TEYCHHUE
BBIJIEPKKH NOJ JABJACHWEM NPW TMAPABIHYCCKAX (ITHEBMATHYCCKHX)
UCTIBITAHMSX, TP BRIICPXKKE JISI OCMOTpa obopymoBanus u Tpybo-
NpPOBOJIOB ¥ IPH Ppa3orpeBe A0 TEMIEPATYPbl HCIBLITAHUH.

5.8.6.6. Iloamplil pacuer no onpexencHuio Temnepatyphl [T}, ]
JIOIYCKAeTCsl HE NPOW3BOAUTL W MPHHATH e paBHOd 5° C B mioboMm
W3 CIAEAYIOMHMX CIIy4aeB:

1) Buinostgstores ycioBus 0. 5.8.1.9 (kpome 1. 4);

2) [UIS paccMaTpUBaeMOro 3JEMEHTA BBINOJHACTCH YCJIOBUE

2
$<4,5-10% <[EKTL]—Z>

p0.2

mpr s B MM; [K; ], 8 MIla-m?%; RI,, B MIla; 3navenue [K;],
onpenenslOT NpH NpuBeAeHHOH Temnepatype (3—1T1,), rme 1,
COOTBETCTBYET MOMEHTY NPOBECIACHHS I'MIPABIHYCCKHX HCIBITAHUH,
a 3pavenne R,,, npuaaMaloT npu Temnepatype 20° C.

5.8.7. Pacuer mpu pexmmax HHYD u AC.

5.8.7.1. CompotupieHne XpyIKOMY paspyLICHHIO CUHTAIOT ODe-
CIIEYCHHBIM, €CJTH BBINOIHAKOTCH YCJIOBHS

Ki<[K],— s HHYD;
Ki<[K]z—ams AC.




5.8.7.2. Pacuer NpoOBOAAT B CIEAYIOICH MOCNEAOBATENbHOCTH:

1) ans pa3nuyHbIX MOMEHTOB BPEMEHH IPOTEKAHHS DPEXUMOB
HHYVYD u AC onpeaenstoT B pacueTHbIX CeYCHUSX INOJIS TEMIEPaTyp
d HANOpSKEHWH, a Js MOABEPraeMbiXx HECHTPOHHOMY OOIYYEHHIO
3NEMEHTOB— TAKXKE paclpeselieHie MepeHoca HeHTPOHOB 1O TOJ-
IWHE CTEHKY;

2) B COOTBETCTBUM C YKAAHMAME L. 5.8.2 ans kaxgoro u3
nojiell HANUPSOKCHHWH ONpENensoT G, O, 4

3) 308y A~ pasOuBalOT Ha HHTepBaJI}.I IPaHALBl  KOTOPBIX
obosHayarT koopmapatamu 0, X, X, ..., X,; JUIHHA OJIHOIO HHTEp-
Bana pazbmeHma JOJDKHA 61:11“1, He 6onee 1 MM Ha y4acrtkax, Ifie
rpajiMeHt HanpsokeBui Gonee 70 MIla/mm, u Be Oonee 2 MM Ha
yuacTkax, Ile rpajuedHr HanpsckeHuidl 6onee 30 MIla/mm;

4) B mpemenax 308bl /1 ONpeliensioT 3HaveHHs Kj, npuHEMAs
CNyOHHY TPEIMEbI PABHOW 110 3BAYCHUIO Xy, Xy, ..., X,, & COOTHOMIe-
HHe monyoced a/c=2/3; 3HaueHuwe X, He AOJCKHO npeBbinath 0,25s;

5) nmocnenoBaTENbHOCTh MOMEHTOB BPEMEHH I,1,, ..., I, BLIOH-
paetcs Tak, yToObl 3HaueHus K|, paccumTaHHbIC /s OJHON riyOMHBI
X, JBYX MOCNEAYIOMMX MOMEHTOB BPEMEHM, OTIHYAJMCh JIPYr OT
fpyra He Oonbine, yeM Ha 10%.

6) B TOYKAX, COOTBETCTBYIOINUX KOHIY KaXJOro HHTEPBANA X4,
Xy .y Xy, YCTAHABNMBAKOT 3HAaueHWs Ttemnepatyp 1, Ty, .., T,
M (AN KOHCTPYKNMH, IIOJBEPraloNIUXCs OONYYeHUI0) 3HAYCHHS
nepesoca HelUTpoHoB Fy, F,, .., F;

7) nna HaigeHHbIX 3HaueHuid temmeparyp Iy, T,, .., T, c yde-
TOM 3HAYeHWH KPUTHUECKOH TeMICpaTypbi Xpymkoctd T; ompefe-
nstoT npusegeHHbie Temuepatypst (I — 1), (T,— 1), ..., (T,—T)
A 10 TeMIIEPATYpPHOH 3aBHCHMOCTH

(K =71, ] wm [K],=/[T—T,]
YCTAHABNMBAKOT JUIS KAKIOH U3 TOUEK Xy, X, ..., X, 3HAUeHHR [K| ],
ww (K, 1s;

8) B xaxJoi TOYKE Xy, X, ..., X, CPAaBHHBAKOT 3HaueHus K,
onpejeneHsbie 10 1. 4), ¥ 3Havenus [K; |, unu [K|];, onpemenes-
Hbie MO II. 7), ¥ THPOBEPSIOT BLINONHeHWe ycnoBus 1L 5.8.7.1;

9) pacuer cnemyer NpPOBOAUTH B nupefienax Jo NPUBEICHHON
TEMIIEPATYPbI, HauOObIce 3HAYCHHUE KOTOpOI/I COOTBETCIBYET Ha
rpaguke [K; ), =f[T— T, ] smavenmo [K;15="B,Rro.,(s/10)'? unu
wa rpaduxe [K; },=f[T— T, ] sHaueHAIO [1(1]3—[32 20,2 (s/10>)172
rae [K], wm [K ], B MI'Ia Mm% RI,. B MIla, s B MM,
a 3Havesgus B, u P, onpenensoT no Tabn. 5.12.

Ta6nuua 512 3navenns kodpdummentor B, n P,

afs 0,05 0,10 0.15 0,20 0,25
B, 0,267 0,360 0,405 0,445 0,465
B, 0,40 0,54 0,61 0,67 0,70
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5.9. PACYET HA ANUTENbLHYIO CTATUYECKYIO NMPOYHOCTbL

5.9.1. Tlpy noBepoYHOM pacHeTe Ha JUIMTENBHYIO HPOMHOCTH
ciellyeT paccMaTpuBaTh BCE DKCIUIYaTALMOHHBIE PEKMMBI, UPOXOMs-
M€ TIPH TEMIEpaTypax, npesbimaroumx 7,, BKixOYas HapyUICHHs
HOPMaJIBHBIX YCJIOBUH 3KCIUTyaTanMHu. Y CJIOBUS MPOYHOCTH JIEMEH-
TOB KOHCTPYKIMH npuBeAcHH B Tabn. 5.13 M moscHeHnl B Clie-
JIYIOIUX NyHKTaX.

5.9.2. DNEMEHT KOHCTPYKIMH, PACCUMTHIBAEMBIA Ha JIMTEILHYIO
CTaTH4ECKYI0 TPOYHOCTb, JIOJIKEH Y/IOBJIETBOPATE:

1) ycsOBHSM HPOYHOCTH, NPUHAMAEMBIM NpPU BBIGOPE OCHOB-
HBIX Pa3MEpOB, BO BCEM HHTEPBANE SKCIUTyaTANMOHHBIX TEMIEpa-
Typ;

2) yciOBHSAM, NPHHAMAEMBIM NpH pacieTe Ha CTATHYECKYIO
HOPOYHOCTb, BO BCEM HHTEPBAJE IKCILUTYaTAllMOHHBIX TEMIEPATYp.

5.9.3. TlpuBenieHHpIe HANPSDKCHHUS KaTeropuii (o), u (G_)Rw (o)rk
IPH PacyeTE HA JUMTENBHYIO CTATHHECKYIO NPOYHOCTEL 00O0JIOMEK U
TPyOONPOBOAOB JOJUKHBI YAOBAETBOPATH CHCAYIOUMM YCIIOBUIM:

(0')2 <K, [0] " (G)RV’ (G)RK <K: [0]’
Tac [G] — HOMHHAaNbHOC OIIyCKaemoe HanpsixxeHue,
[0‘] =R rjr:z/i’lmr;

nm—X03GdUIUMEHT 3amaca, UPUHMMAcMBIA B COOTBETCTBHH C
pasa. 3.4; K,—xodhduuueHT upHUBEAEHUS HaNpPsOKEHMI (cs)2 K
MEeMOpaHHBIM, OTNPENENAEMBI B 30HaX MeMOPAHHDLIX WA MECTHBIX
MeMOpaHHbIX Hanpspkenuif mo Qopmysam

K,=1,25-025(c),/[c] mwm K,=1,25—025(c)m/[c];

Ki—xosxbdumment npuenennst Hanpsvkenuii (o)rv, (O)rk
MeMOpPaHHLIM, OTpe/ieIAeMbI B 30HAX MEMOPAHHLIX MJIH MECTHEIX
MeMOpaHHbIX HanpsbkeHuit mo Gopmynam

Ki=1,75-025(c),/[c] um Ki=1,75-025(c)m/[c].

Tipenen JumTensHON TpouHOCTH Ri: mpn ompenenesnt [o]
BLIGHPAIOT /TS CYMMApHON JUIMTEIBHOCTY HATDYXEHHS PaccMaTpu-
BACMBIMH HANPSUKEHHAME TIPH DACUETHOH TEMIEpaType.

Ecnu pecypc skcutyatamuyu oOOJIOYKM BKJIFOYAET JBa WM 6onee
PEKAMa HATPYKEHHS, OTAMYAIOMMXCS TIO TMPHBEACHHOMY HANpsike-
HAIO WM PAcYeTHOH TEMIEPaType, TO AODKHO BBIIOJHATLCS
YCIOBHE TO HAKOIUIEHHOMY JUTMTCNEHOMY —CTaTMMECKOMY IO-
BPEKICHIIO

k
tl
IE
X4
13 [t]'
T[i¢ t,—BpeMs HaTPYyXEHHS paCCMAaTPHBACMBIM NPHBEICHHBIM

HANPSKEHNEM B TEYEHWE i-rO pexuMa uph temueparype T, 3a Bech
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pecype aKcIuTyaTanin (YIHTBIBACTCS TOJLKO BPEMS HATPYXCHHs NPH
TeMneparypax soiune 1,); (1], —— OMyCKAEMOE BPEMs HATPYKCHUS,
OTpe/IeIEMOE 110 KPUBOW IJNTEABHOH HPOYHOCTH WA Tabmunam
TIPHIIOKEHHS 7, COOTBETCTBYIOMeE Temueparype 7, M UpHBEICHHOMy
HANPSHKCHIIO HA J-M DEXHME, YMHOXEHHOMY Ha MHoxurenb 1,5/K,
wm 1,5/K;; i——4McIO pEXMMOB HArpyXEHUS, OTIHHAIOIUXCA
TemIepatypoil 7, WM HpHUBEACHHLIM HallPSKEHUEM.

5.9.4. Hanpsokenue kateropun (o), B 6oJrax wii UIMANLKAX He
JIOJDKHO TIPEBHIIATH 18[0],”, rJle HOMMHAJLHOE JIONyCcKaeMoe
HANPSDKEHNE [o]w,—Rm,;nm. Kooddunument 3anaca #,, IPUHAMAIOT
B COOTBETCTBHM C pasj. 3.5

Ecan pecype aKcmiyaraldu BK/FOYAET JiBa MM 00JIee PEXUMOB
HATPYKEHUS, OTIMYAIOUIMXCS MO HANpPSKEHHIO 1 1M pacuerHoi
TEMIEPATYPE, TO MOJUKHO BLINOJHATBECS YCJIOBHE NPOYHOCTH IO
HAKOIUIEHHOMY JUIMTENIBHOMY CTATHYECKOMY HOBPEXK/CHUIO, PHUBE-
neHHoe B M. 5.9.3, ¢ Toil pasHHIEH, 4TO B 3TOM ciayyae

t,—BpeMs HATpyXeHus 00m1a WIM INOMALKH HANpSOKEHUEM
{0)2,_ upn Temneparype T, 3a BeCh pecypc;

ﬁ],AnonycxaeMoc BpEMsl HArpyxeHus, onpeJessieMoe 10 KpH-

BOH JUIM1eNLHON NpOYHOCTH WM 1abuMnam npuiioxkesus 7, coOT-
BercrBytomee Temnepatype T, # HanpskeHmio 1,65(0)s.;
1—YHCJIO PEKHMOB HATPYKCHUS, OTIIMHAIOUINXCS TEMIEPATypoit
MM HaUpsLKEHWeM (7)3,,,.
5.9.5. Hanpsixenve xa reropI/m (6)4W B DOJITax WM INNUABKAX HE
JIOJDKHO TMPEBHINIATH 27 [6].., THe HoMmHamLHOE mOmMyckaeMoe
HAUPSOKCHAE [ 6 | e =R g/ Hige - JKoatbthuHeHT 3anaca M, NPAHAMAIOT
B COOTBETCIBHE C pasf. 3.5

Ecnm pecype DKC]'[JIydTaLU/IH BEKJIIOYACT JIBA MK 00:1€e PEeKHMOB
HATPYXEHNs, OTJIMYAIOIIUKCSl FIO HAMPSDKCHWIO MM  PACYeTHOH
TEMIEPATYpPE, TO NODKHO OLITh BBLIIONHEHO YCIOBHE 1O HAKOILJICH-
HOMY JUIMTETBLHOMY CTaTHYECKOMY HOBPEKICHHIO, NPHBEICHHOE B
m. 5.9.3, ¢ TO# pasHmIeH, YTO B 3ITOM Ciyyae:

t~ch\m HATpyXeHus OoJiTa WNYM IIMMALKA HANPSHKERNEM

npu Temmnepatype 1, 3a BEch pecypc;

T; JOTYCKAEMOE BPEMS HArPYKCHHS, ONPENEILIEMOE 1O KpH-
BOH [MTEABHOM HPOYHOCTH MU TabJHIAM NIPHIIOKEHHs 7, COOT-
BercTBylolee Temneparype T, H Hanpsokenmio 1,1(0)gum.

5.9.6 Cpennee xacarellbHOE HALPSKEHHE B IIMOHKAX, ITHHTAX
M T. 1., BHI3BAHHOE JACHCTBHEM CPE3LIBAFONIMX YCHJMM OT MeEXaHu-
HECKHX R KOMIEHCAUMOHHBIX HAIpYy30K, JCHCTByIOINX HA 000py-
JIOBaHUE, HE JIOJIKHO eblitath 0,5 o-%) rIe HOMHHANLHOE
JIOTMYCKaeMOE HalpshKeHue f ] R,/ By . Koaburmentsr 3anaca n,,
OPYHAMAIOT B COOTBEICIBAM C pa3i. 3.4 jst HINOHOKX, LITH(TOB
M T.T. M 0o pasa 3.5 mias GoNTOB M UINHJIEK,

5.9.7. Pacuer Ha NAMTEILHYIO CTATHYECKYIO MPOYHOCTL OMBIBAE-
MBIX HATPHEM 3JEMEHTOB KOHTYpa M3 aYCTEHUTHLIX CTajel, ecim B
TOM XK€ KOHTYpPE HAXOMATCS 3AEMEHTLI U3 YIJEPOAUCTHIX MU
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JIETUPOBAHHBIX CTajel, NpoBoAAT No mi. 5.9.1—5.9.3, ecin rorydouna
30HbI HAYTJIEPOKUBAHMS /1, JUTSL 33/IaHHOTO BPEMEHH U TEMIEpaTy-
pBl HE TPEBBINIAET PACYCTHOW TOMIMHBL CTEHKH 3JIEMEHTA.

HAnist KOHTYpa ¢ HATPWEM pPEAKTOPHON UMCTOTHI 3HaucHwe /1,
ompenesiior no puc. 5.20 n 5.21.

5.10. PACYET HA MPOrPECCWUPYIOWEE <®OPMOWU3MEHEHVE

5.10.1. Pacuer na mporpeccupyromiee GopMON3IMEHEHNE TPOBO-
JST TUPYUMCHHUTENBHO K OJJIEMEHTAM KOHCTPYKIMH, sl KOTOPBIX
OCTaTOYHBIE W3MeHeHHst GOPMbI B paboTe HEMOUYCTHMBI MIIH
OTPAHUYEHB! 3a/AHHBIMM TpeNeaMy IO YCIOBHSIM HOPMATBLHOU
IKCIUIyaTanuu KOHCTPYKIHU (IO YCAOBHSIM PaGOTOCHOCOOHOCTH
HOBIKHBIX COCMHECHUMA, pa3sOMpacMOCTH Pa3beMHBIX COC/IMHCHUIA,
CTaOMILHOCTH 3230POB, 00CCTIEUMBAIOIMX THAPABINYECKUE XapaKTe-
PUCTHKR, W T. IL).

PexomenayeMpiii MeTo pacueTa Ha Hporpeccupyroiee Gopmo-
U3MEHEHUE TPUBEJEH B NPUIOKEHUH 4.
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5.10.2. Pacuer npoBOAAT Ui HOPMAJBHBIX M TIpU HAPYIICHUM
HOPMAJILHLIX YCIOBHI OKCIUTyaTalMH C YI€TOM BCEX PACHETHBIX Ha-
Ipy30K, YKa3aHHbX B II. 5.1.3, kpoMe ceHCMUYECKX U BUOPATIHOHHBIX.

5.10.3. Haiifennsie pacqeToM 3HA4YEHMs INEpEMEIIEHNH, HakKomu-
JEHHBIX B 3JIEMEHTe KOHCTpYKIMM B TedeHME 3aJdHHOTO CpOKa
CykKOL ¢ y4eTOM HHC/Ia OBTOPEHHH 3KCILTYyaTaMOHHBIX PEXUMOB,
HE JOJUKHBI MPEBBINATH JOMYCKAeMbiX, YCTAHOBJCHHBIX H4 OCHO-
BAHUM DKCIUTyATALMOHHEIX TpPeOOBAHMIL

5.11. PACYET HA CEWCMWYECKVE BO3QRENCTBUA

5.11.1. Ofmue nOAOKEHHS.

5.11.1.1. Tlpu BHINOJIHEHHM pacieTa Ha CEHCMMYECKME BO3/IEHCT-
BUS JOHOJHUTECABHO HCHONB3YIOTCHA CHACAYIOLIUE TEPMUHBL, OIpeE-
aeneHns M 0003HAYECHHS:

CeliCMAYHOCTD  IUTOIAKH  CTPOMTENBCTBA ADY — HHTEHCHB-
HOCTh BO3MOXHBIX CEHCMHUYECKIX BO3/IEHCTBAIM /115l IUTOINA KA CTPOH-
TEJIBCTBA C COOTBETCTBYIOIMUMU KATETOpUAMU IOBTOPAEMOCTH 38 HOp-
MATHUBHLIH CPOK; YCTAHABAMBAETCS B COOTBETCTBMM C KapTaMu celic-
MHYECKOTO PaiOHUPOBAHMS M MMKPOpafOHMpOBAHMEM IUTOLIANKA
CTPOMTENILCTBA; H3MepsieTcs B Oamtax mo mkane MSK-64.

OTMeTka 000pymOoBaHMS WM TpyOOHPOBOJA — BHICOTA TOYKM
KpeIienust o0opyaoBaHusl MM TpyOONPOBOAA OTHOCHTEABHO HIK-
Hell IUIOCKOCTH (yHaMeHTa 3AaHMs.

MaxkcumansHOe pacuerHoe 3emuterpsicenne (MP3)—3emnerpsce-
HUE co cpenHed moBTopsemocTero go 10000 mer.

IlpoexTtroe 3emueTpsicenne (I13) —3emueTpsiceHde co CpejHer
NMOBTOpsieMOCThIO o 100 yeT.

AxcenleporpaMMa — 3aBUCEMOCTE  OT BPEMEHH  abCOFOTHOTO
YCKOPEHUS! TOYKH KPEIUIeHHs. 000py/I0BaHUs WM TpyOonpoBoa s
OJTHOTO HAnpaBJCHUA ad OHpeL[C.J'ICHHOﬁ OTMETKH.

CHexTp OTBeTd— COBOKYIHOCTh @0COMIOTHBIX 3HAYECHUHA MakCH-
MadbHBIX OTBETHBIX YCKOPEHUH JMHEHHO-YIPYTOil CACTEMBL C OTHON
CTETIEHBIO CBOOOMBI (OCIMULIATOpa) WpH BO3ACHCTBHH, 3aAaHHOM
aKCeaeporpaMMoi, OnpeieSIeHHHX B 3aBUCUMOCTH OT COOCTBEHHOM
YaCcTOTHl U TlapameTpa AeMI(HpOBAHUA OCIHILIATOPA.

OOGOOINEHHEIH CHEKTP OTBETa—CHEKTP, MOJYYCHHBLIA WO pe-
3yapTaTaM oOpaboTKH CHekTpoB OTBeTa sl Habopa axcese-
porpamMM:

(0, )s—— HAUpsKEHHs CMATHSL C YMETOM CEHCMHUYECKHX HAarpys3ok,
MIa (xrc/mm?);

(TS)S*KacaTeﬂLH})IC HANPSKEHUS Cpe3a ¢ y4eTOM CeHCMHMYECKMX
Harpy3ok, MIla (xrc/mm?);

k— oTHocHTEALHOE AeMu(pUpPOBanye (B JIOISIX KPUTHYECKOTO).

5.11.1.2. Pacuer mposoaatr masi ABY ¢ CceHCMMYHOCTBIO IUTO-
IaaAky 5 0ajioB M BBILIE.
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HeobxomumocTh pacueroB 060pyaoBanus 1 TpybOIpoOBOIOB st
ABY ¢ CeHCMHMYHOCTBIO TIOMIAAKN 4 6ajuia OupelesseTcs TPOeKT-
HOW (KOHCTPYKTOPCKOH) OpraHH3aipicii.

5.11.1.3. Hacrostmme HOpMBI comepxar TpeOoBaHus K BBHIIOJHE-
HHIO DPAacyeTOB HA TPOYHOCTH NPH CEHCMUYECKHX BO3HEHCTBHSIX
060py/IoBaHUS. 1 TPYOONPOBOOB, MOAPA3/CAICMbIX Ha TPYHNBI A,
B u C B coorserctBum ¢ IlpaBmiaamun ADY.

5.11.1.4. IIpu pacvere obopymoBanue H TpyOOHmpOBOIAB! pa3fie-
jgsroT Ha Aee xareropud (I m ID).

5.11.1.5. K I xareropun otnocst obopymoBaHue H Tpybompo-
Boabl rpymn A um B.

5.11.1.6. Ko 1I xareropmm otHOCAT OOOpymoOBaHme M TpPyOO-
nposossl rpymmst C.

5.11.1.7. Pexomgn/yembie METO/IbI pacyeTa 00opyroBanus 1 Tpy6o-
MPOBOJOB Ha CEMCMMICCKHIEC BO3ACHCTBHS yKa3aHB! B NMPIJIOKCHHHA 9.

5.11.2. TpebGoBanust K pacuery.

5.11.2.1. WcxogabiMu JaHHBIMA Ui pacueTa SBJSIFOTCS:

1) Bosneficteust ot 3emserpscennit (II3 w MP3) B BuIE
aKCENEPOTPaMM M CIEKTPOB OTBETa i OOOpyI0BaHHS M TPyOO-
IPOBOAOB Ui TpeX B3aHMHO TEPTEHAUKYSIPHBIX HATpPaBIeHUH
(BepTHKaNbHOTO U JIByX I'OPH3OHTAJIBHBIX);

2) marpy3ku npu pexumax HY3 u B HeOOXOMUMBIX CITyYasix NpH
pexumax HHV3 n AC.

5.11.2.2. Ceiicmudeckue Harpy3ku Ha o6opyroBanue u Tpybomnpo-
BOJIB OTPE/ICISIOT C Y4ETOM OJHOBPEMECHHOIO CEHCMMYECKOrO BO3-
JEHUCTBHUSL B JIByX TOPU3OHTAJIBHBIX ¥ BepTHKAJILHOM HANpPaBJICHHUSX.

5.11.2.3. nsa onpeneneHnst ceHCMRYECKNX HATPy30K MOTYT OBITH
HCHOJIb30BAHBI:

1) Tpu axceseporpamMmsl Uit TPEX B3aMMHO TEPTICHIMKYISPHBIX
HanpaBJIcHUIH;

2) CHeKTpHl peakiyii, COOTBETCTBYIOINHE 3aJaHHBIM aKceepo-
rpaMMam;

3) 0600IEeHHbIE CHEKTPHI peakimii,

5.11.2.4. 3nauenne OTHOCUTEJILHOTO JeMNbUpOBaHUs NMPUHAMA-
o1 paBubiM k=0,02. IlpH HanHYUN SKCTEPUMEHTAIBHOTO OBOCHO-
BaHMS JONYCKaeTCs MCHOMb30BAHME APYTHX 3HAYCHMIL.

5.11.2.5. Ouenxy mpouHOCTH OOOpymOBaHus M TPyOOUpPOBOZOB
TIPH CEHCMUUECKMX BO3JIEHCTBUSX BBUIOHSIOT C Y1€TOM TpeboBaHMii
m 1.2.14.

5.11.2.6. Heobx0/tMMOCTh yueTa COBMECTHOTO BO3/IEUCTBHS Ceiic~
MHIYECKHX HAaTpy30K ¢ Harpyskamu pexamos HHVYD n AC
YCTAHABIMBACTCS TPOEKTHON KOHCTPYKTOPCKOM oOpraHu3anuen.

5.11.2.7. O6opynoBanue U TpybompoBoOabl | Kareropuy JOIKHBI
paccHMTHIBaThCs HA coyerande Harpy3ok HY3+MP3 uw HY3+113.
B ciydae, ecnm npunsAThie LIS pacdeTa akceieporpammsr [13 1 MP3
pasIMyaroTCs TOJILKO aMILUTHTYIAMM, JIOMYCKAaeTCsl HE pPacCMaTpH-
BaTh coveTaHne Harpyzox HY34I13.
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5.11.2.8. O6opynosanue u Tpybonposoas! Il xareropum nomx-
HbI PaccuMThiBATBCA HA coyeramue Harpysox HVYD+II3.

5.11.2.9. Pacder BHIMOJHSIOT JIMHEHHO-CHEKTPATIbHBIM METOAOM
(0o cuek1paM OTBETa) WIM METOJAOM AMHAMUMECKOTO anaym3a (1o
akcejeporpaMMmam).

Ecnu meppast cobcrpennast yacrora KosneGammit Gonbine 20 I'n,
pacdeT JONYCKAETCS BBHUIOJHSATh CTATHYECKMM METOJAOM C yMHOXe-
HHEM YCKOPEHWIi, OJYICHHBIX MO CHEKTPY OTBETA, HA KOO(QHIMEHT
1,3 mst wacrorel B mumanasone 20—33 I'm u ma xozpdumuent 1,0
i yacrore Oospmie 33 T

5.11.2.10. Onpeniesienne HanpsDKeHRd U nedopManuil JonycKaeT-
Csl POBOMUTHL B NPEANOJIONKEHHM CTATHYECKOTO BO3JEHCTBHS Hail-
JIEHHBIX DPAcHeTOM CEeHCMHUYECKHX HATPY30K HAa 0OOpyJdoBaHHE U
TpyOOIPOBOIH!.

5.11.2.11. Hanpsokenust B 00OpyHOBaHMH M TpyOOmpoBOJax
JIOJDKHB!  yIOBJIETBOPSTH TpeOoBamusM Tabiu. 5.14 m 5.15.

5.11.2.12. Cpennve HaUpsDKEHAS CMATHS HE JOJDKHBI MPEBHINATH
3HAaYCHNH, NPUWBEACHHHIX B TaOJ. 5.16.

5.11.2.13. Cpenuue xacaresibHBIE HANPSDKEHUs! HEe JOJDKHBI Hpe-
BbOIIATH 3HAYEHWH, HPHBEAEHHBIX B TaOm. 5.17.

5.11.2.14. Pacder HAa UMKIMYECKYIO UPOYHOCTh MPOBOJAT MO
pasa. 5.6.

Pacuer ponmyckaercss mnpOBOMUTH, HCHONb3Ys MAKCUMAJIBHYIO
AMIUTHTYAY HANPSDKEHUH, ONpPEACNCHHYIO C VYETOM BO3JIEHCTBHH
HY3+I113. Tlpy 3roM YHCIO WHKJIOB HATPYXEHHS HPHHAMAIOT
paBHbBIM  50.

VYkazaHHBI pacyer JOMyCKAaeTCs HE NPOBOAUTH, €CIH CyMMap-
Hasi IOBPEXJAEMOCTh OT HArpy30K, JEHCTBYIOUIHX HA 000py/0BaHAE
# TpyO0onpoBo/ib Ge3 yHeTa CeMCMHYECKHX BO3JEHCTBHI B mpouecce
sxcrayarammn ADYV, me npespunaer 0,8.

TaGuaunua 514 Coveranun narpy3ok s Jionyckaemble nany 1A oBopy,
n TpyGonpososon

Kareropus Coucranue Harpy3ok |Pacuetnas rpynma kare- JHonyckaemoe
TOPHH HanpsKeHHH HANPDKSHAE

I HY3+MP3 (o,), 1,4 [o]

(5); 1.8[o]

HY32+113 [(GAN 1.2 [o]

(05)2 L6 [o]

1 HYD>+113 (o,)y 1,5 [o]

(o,)2 1.9 [a]

IIpumeuanne [na rpybonpoBomoB ADY, mpolleauux OLEGHKY NPOYHOCTM HA JTamax
CTATHYECKMX DACYETOB, JOMYCKAETCH TNPOBEPKY NPOYHOCTH OT CeHCMMYECKHX HArPY3OK IO
MeMOpAHHBIM HATIPAXEHHSM (0,); He TPOBOAMTE
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TabGnuna 515 Ceueranne marpy3ok B jonyckaemble nanpsixemnsi s Soaron n
ek

Kareropus | Couctanne Harpysox |PacuerHas rpynma kaTero- [ Jomyckaemoe HampsxeHue
puil  HampsKeHUA

1 HY3+MP3 (Og)mw

(O5)aw

HYD +113 ICAW 12
(A 20[c

11 HYD+I13 CA

(95)aw

Tabnuuna 516 Coveranne narpy3ok s gonycKaembie HanpsKenssi CMATHS

Kateropuun Coueranme narpysok | Kateropus Hanmpsokemii | Jlomyckaemoe HAMPSDKeHHE
I HYD> +MP3 () 2,7 [o]
HY3+1013 s’s 2,5 o}
)it HY2+113 (0,); 3,0 o]

Ta6numa 517 Coderamme narpy3ok # jonyckaembie KacaTelbibie HAnpsAeHAs

cpesa
CoueTanne Kareropus JonyckaeMple HANPsKeHHS
Kareropus Harpy3ok HaNPSOKCHUA

B MEMEHTAX KOHCTPYK-
B GoJITaX M INNMAbKAX |IMH, KpoMe GONTOB M

IIMHAEK

I HY3+MP3 (), 0,7[c], 0,7 o]

HY3+113 <)s 0.6 (c1n 0.6[c]

1 HYD+113 @), 08 (o], 08[o]

S.11.2.15. Ipu pacuere Ha yCTOHMBOCTH MOMYCKAEMEBIC HAmps-
KEHAS TMPUHUMAIOT:
T .
upu o, <Rpo: [0,]=0,704;
T T
opu GkTZRpO,Z [Gc]:077Rp0,2-
5.11.2.16 Orenky TpyOOUIPOBOJOB MO HOMYCKAEMBIM HATIPSKE-
HUSM YCTOMYMBOCTH MOXHO HE HPOBORHTE.

511.2.17. Jonmyckaempie mepemenienus (Iporus, CABHT, cMeLie-
HME M T. IL) OTPENENSIOTCS B 3dBHCUMOCTH OT OIKCILTyaTAMOHHEIX
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ycnosuit (BHIOOp 3a30pa, HEAOMYCTHMBIC NMEPEKOChI, HEAOMYCTUMBIE
coyZapeHys, pasyIJIOTHCHHWE TEpMETHYHBIX CTBIKOB H T. IL).

5.11.2.18. Pexomenayempie METOABI paciera Ha CeHCMHHYECKHE
BO3JEHCTBYSL NPHUBEAEHb! B TPUIOKECHUHA 9,

6.12. PACYHET HA BMBPOMNPOYHOCTb

5.12.1. Pacuer na BUOPONPOYHOCTh MPOBOAAT NPHMEHUTEIHHO K
3JIEMEHTAM KOHCTPYKIH#, OIBEPraroNMxCs BUOPAUOBHOMY HATDY-
KEHUIO.

5.12.2. Pacuer Ha BUOpPOUPOMHOCTH COMEPXKMT:

1) onmpeneneHEHe cHeKTpa COOCTBEHHBIX HacTOT Kojebamui H
TpOBEPKY yCaOBUA UX OTCTpOﬁKH OT JeTepMUHUPOBAHHBIX YaCTOT
BO3MYILICHAS,

2) OpoBepKy Ha OTCYTCTBHE BHOpPOyZapHBIX B3amMoaeicTsui
37EMEHTOB KOHCTPYKILHMI C [ENbIO HCKIIOMEHHS HOBBIIIECHHOTO
M3HOCA;

3) pacueT Ha UUKIMYECKYIO TIPOYHOCTH ¢ YIETOM BAGPOHATIpsikeE-
HUH.
5.12.3. PexoMenayembie MeTOJBI pacieTHO-IKCIEPUMEHTATHHON
OIEHKY BMOPONPOYHOCTH HPUBEACHB! B TPHIOXEHHU 8.

5.12.4. Pacuer Ha nUKIMYECKYIO0 WPOYHOCTH C YYETOM BHOpPO-
HATrPyXEHHOCTU OPOBOAAT TO METOMWKe, M3JIOXKEHHOH B pasm. 5.6
pacrofmux Hopm.
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NMPUNTOXEHWE 2
(o6s13aTenpHoe)

METOAb! OMPEAENEHWA MEXAHWYECKWX CBOWCTB
KOHCTPYKL{MOHHBIX MATEPWAJNIOB

1. AOMONHUTENDBHbIE MOHATUA U ONPEQENEHUA

& — OoTHOcHTelbHas aedopMalis TOJ3Y4eCTH
6 — uanpskenne, MIla (krc/mm?)
A, — HavalbHas IUIOMIAAb MOTEPEIHOro ceyeHus obpasna,
Mm?
e, — aMIUMTYa naedopManuy IHKiA
26, — pa3max HanpsokeHuil B nmkie, MIla
2e¢, — pa3max JedpopMamuil B IUKIe
r — KOPQPULUHCHT ACHMMETPHH LHKJA HArpyXEHHs
@, — KO3bOUIHEHT CHIDKEHHS LMKIIMYECKOH NPOYHOCTH CBap-
HBIX COEIUHEHHH
AT — oTHOCHTENBLHOE paBHOMEpHOE ymiuHeHue obpasua, %
AT — oTHOCHTENBHOE YIIMHEHHE TpPH JUIMTENBHOM CTATH-
veckoM Harpyxkenuu npu temnepatype T, K (°C), mocne
paspymenus, %
ZT — oTHOCHTENbHOE PABHOMEPHOE CYKEHHE IUIOMIAJH TOTe-
pedHoro ceuenus obpasiua, coorsercrByioliee R, %
ZT — oTHOCHTENbHOE CyXeHHe TUIOMAIH TOTIEPEYHOTO CEYEHHs
obpazua 3a BpeMs JIUTENHHOTO CTATHYECKOTO HArpyxe-
uust ¢ npu temneparype T, K (°C), %
T — Ttemieparypa ucnbitanud, K (°C)
{ — BpeMs [0 pa3pylIcHHs, ¥

2. METOAbl UCNDLITAHUA HA PACTAXEHUE

2.1, Craruyeckue HCIbiTanus, 06paboTKa pPEe3yJbTATOB HCIIbI-

TaHMH Ha pAcTSHKEHHEe H3NeNMui W3 Crallelf M CIUIAaBOB, KpoMe
IPOBOJIOKH, Tpyd, a Takke JIGHTHI H3 JIACTOBOTO METajlia
Tomuunoi Meree 0,5 MM, nposoastes no I'OCT 1497—84 npu
Temueparype 293 K [(20+13)° C], mo TOCT 9651—84 mpyt 10BbI-
meHnslx Temieparypax no 1473 K (1200° C) u no TOCT 11150—84
npu HOHMKCHHBIX TEMIEPaTypax.
1 2.2. Meronpl HCmblTaHUH HA pacTSDKCHHE MATEPHANOB TPYyO
JUISL  OUpPEHeNIeHHs MEXaHMYeCKHX XapaKTepUCTHK TpH TeMliepa-
type 293 K g204_—}5° C) uw tumel 00pasuoB MNpPUBOLSTCH B
T'OCT 10006—80, npa MOBBIILICHHBIX TeMIlepaTypax —B
I'OCT 19040—81.

2.3, Hawanpuas pacuerHas JuidHa o6pasnoB U3 IBETHBIX CIIABOB
JUIs MCIIBITAHHMHM Ha PaCTsDKeHHe TP KOMHATHOM ! [OBBILIICHHON TeMne-
patypax npuHUMaercs paBHO# L,=5,65 \/Z; (s THKpaTHBIE OOpasIbl).
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B npotokosie MCHbITaHHE U B CepTHQUKaTaX Ha HOCTABIIACMBIC
[{BETHBIE METaJUIbl M CIUIaBBI yKa3blBa€TCS OTHOCHIEIbHOE YyIIMHE-
fue (A T), ompemencnnoe Ha NS1MKpaTHBIX 0Opa3iaX.

2.4. Jonommurembao k I'OCT 1497—84 u T'OCT 9651—84
B Ciyuae HeoOXOMMMOCTH IIPU CTaTHYECKUX HCIBITaHUAX MaTepH-
alloB Ha DAaCTSKCHHC ONPEACIAIOT OTHOCHTENLHOE paBHOMEDHOE
CyXERHE IUIONIA1 MOLEPEUHOTO CeeHHs o6pasna Z;. Ornocutens-
HOE paBHOMEpHOE Ccyxemue Z 1. ONPENEIIIOT  1IEPECHETOM 110
OTHOCHTENIbHOMY PaBHOMEPHOMY YTHHCHHIO AT, cootseicTyOLIE-
My MaKCHMaJIbHOH Harpyske P, Ha aumarpaMMe DacsDKCHHS (P L
WM G—e):

I ALA(1 + A7),

2.5. OueHka pe3ysibTaTOB HCIBITaHHHA IIPH KPaTKOBPEMEHHOM
CTaTHYECKOM paCTsKECHHH MaTePHaJOB IIPOBOTUTCSA B COOTBETCTBUM
¢ TpeOOBaHMAMH CTaHNapTOB, TEXHHYECKHX YCIOBHH, YepTeXei
U Jpyroit TEXHAYECKOli NOKYMEHTalMH Ha MaTepHail.

3. METOAbl UCNbITAHUA HA MON3YYECTb

3.1. Ucmplragus Ha NOM3Y4eCTb U ONpEHENICHHE YCIOBHOTO
npenefia MOJA3YHECTH, MAIMHBl W IPUOOPHI, IPUMEHSAEMBIE IS
WCTIBITAHUS METaJUIOB HA MOJI3Y4eCTh, QOPMBI U pa3sMephr vOpa3IoB
JOJDKHBI oTBedath TpeGoBammam I'OCT 3248—81.

3.2. Hlpu rnocTpoenuu 1O pesyjibTaTaM HCIBITaHHH NEPBHYHBIX
KPUBBIX IIOJI3y4ECTH B KOOPAUHATaX &—! y4acTox KpHBOIi ¢ IOCTO-
SHHOM CKOpOCTBIO TMOJA3YYECTH IOJy4aroT oOpaboTKOH JaHHBIX
HCTIbITaHHI METONOM HaHMEHBIINX KBaapaToB. [Ipu atom B kauect-
BE HE3aBHCHMOMN NEPEMEHHOH NMPUHAMAIOT X={ U 3aBHUCUMOH y=é.

JlaHHBIE HCHBITaHHA Ha 11013yYeCThb HCHOJB3YIOT JUIS
HOCTPOCHUS HM30XPOHHBIX KDPHBBIX AEQOPMUPOBAHHS.

4. METOAb! UCMbITAHUA HA ANUTENLHYKO MPOYHOCTHL

4.1. Uctpitanus Ha JUMTEABHYIO TPOYHOCTH, MAHIMHBI, MPHME-
HSEMbIC IJIA MCIUBITaHUS METAJUIOB U CIUIaBOB Ha JUIMTENIbHYIO
HPOYHOCTh, HArPEBaTEJIbHbIE YCTPOICTBa M KOHTPOJIb TEMIEPATYPEI,
THIIBL 06Pa3LOB TO/DKHEL OTBEYaTh TPeGOBanisIM TI'OCT 10145—81.

4.2. Ho pe3sysbraraM HCHBITaHUK yCTaHaBJIMBAaIOT 3aBUCHMOCTH
Mexny HanpskenueM, A7, Z! u BpemeHeM 0 pa3pyIICHHS,
BBIDAKEHHBIC TpadUYeCKH B JIOrapu()MHYECCKHX KOOPAMHATAX.

[1pu nocTpoeHN: KPHUBBIX IJIM1EJIbHON HMPOYHOCTH, B YACTHOCTH
TIpH ONIpE/IeTICHHUH Npelesia ANMUTEIbROMN IpounocTd R, IKCTpanous-
ued, Moryt ObIThb HCNOJIL3OBaHbBl JAPYIHME CHCTEMBI KOODAMHAT.

4.3. Kpusbie AmuMTenbHON IPOYHOCTH B KOOPAHMHATaX HAIPSIKE-
HHE — BPEMsI CTPOSIICA 1O JIAHHBLIM HCTbiTanuit. CpefHIOn JHHHIO
JUTHTENIbHON HPOYHOCTH ONPEIENSIFOT METOJOM HalMEHBHIMX KBal-
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patoB. B kauecTBe 3aBHCHMON Ciy4alHOH BENMYMHBI BBIOMpAETCS
dynxuus ganpsokenust (y=Igo), Hesamucumon — Bpemst (x=lg?).

4.4. PexomeHIyeMblii METOI OIPEACICHHS XapakTEPUCTHK XKapo-
HOPOYHOCTH NPHBOIAMICSA B NPHIIOKEHUM 6.

5. METOAVKA OMNPEAEREHUS KPUTUYECKOM
TEMNEPATYPbl XPYMKOCTU

5.1. OBWMKE NONOXEHUA

5.0.1. Tlom XpUTHYECKOH TEMICPATypoll XpYNKOCTH TNOHH-
MaeTCa TeMmIepatypa, NpAHHEMAeMas 3a TeMIepaTypHYIO TIpaHHu-
1y H3MEHEHws Xapaxiepa paspyllieHdss marepualia OT XpYIKOro
K Baskomy. OHa OIpeneiieTCs 1O 3HEPrHH, 3aTpaudBaACMON
Ha paspyilieHde, B KayeCTBE HOXA3aTels KOTOpOH NpHHUMAETCS
yoapHas BS3KOCTb, M O BHAY #M3.ioMa o0pasioB, B KayecTse
noxasareyls KOTOpOro MPHHUMAETCs [0S BSI3KOW COCTaBJsFOUICH
B 13JI0ME WA 3HAYCHHE NOLEPeYHOTo paciudpeHus obpasiua B 30HE
H3noma.

5.1.2. lnst onpeneacHUsl KPUTHUECKOH TeMIepaTypbl XPYIKOCTH
HPOBOAST WCHbITAHUS OOPA3IOB C HAAPE3oM THHA V HA YAapHsIid
mrué B BHIOpAHHOM UMHTEpBAne TCMIEPATYP.

5.1.3. Ha ocHoBaHMM TOJIYEeHHBIX Pe3yJIbTATOB HCIBITAHUIA
CTPOSIT 3aBHCHUMOCTH YIOAPHOH BSI3KOCTH, BA3KOH cocraBisroiei
B U3JIOME U IONEPEYHOro paciUpeHus odpasia OT TemIlepaTypbl
HCTIBLITAHUH.

5.1.4. [lo s3amaHHBIM KPHTEPHAAbHLIM 3HAYCHHUAM yIapHOH
BA3KOCIH W BA3KOH COCT4BASIONICH B #370ME C HCHOJIb30BAHHEM
3aBicuMocteil no 1. 5.1.3 onpenesfror 3HAYCHUS KPHUTHYECKOH
TEMIIEPaTypbl XPYHKOCTH.

Cpenmine ¥ MMHHMANbHbIE 3HAUCHUS HONEPEYHOro pACHIHPCHHS
obpasna NpUBOAATCA KAK CHIPaBOvHbIC IIPH KPHTHYECKOH Temliepa-
type xpynkocra T, u Ttemneparype (I,+30)° C.

5.2. CTEOP NPOE ANA W3rOTOBNEHWA OBPA3LOB

¥ 5.2.1. [Ins cBapHbiX COemWHEHMA nNpoObI, H3 KOTOPBIX W3-
TOTABJHBAKOTCY 00pasubl I ONpEHSEHHS KPHTHYECKOM TeM-
OEpaTyphi XPYNKOCTH, JOJMKHBI YOOBJICTBOPATH TpeGoBaHUAM
TOCT 6996—66.

5.2.2. Ins ocHOBHOTO Matepuaia npody o1OMparOT OT MmaTe-
puana. TpPOIUEAILIEro BCE CTaaMu IJactudeckodl  nedopmanuu
U Tepmuueckoil obpaboTkd. [Ing MaTepuasioB, Ui KOTOPBIX
NPEAYCMOTPEH B KAa4eCTBE TEPMUUYECKOH 0O0pabOTKU PEXHUM OTKHra
C TIOCTETIEHHBIM OXJIAXKICHHEM, [OYCKae1Cs TepMHUECKyIo obpabor-
KY NpPOBOAMIb HEMOCPEACTBEHHO HA mpobe.
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5.2.3. TIpu orbope mpoG HOTKHBI GHITH OOECTIEYSHB YCIOBHS,
MPENOXPAHMIONIME WX OT BJAUAHMS HATPEBA W HaKiena fpu
MEXaHHYeCKoil 06paboTKe, WM NPEJYCMOTPEHB COOTBETCTBYIOLIHE
TIPUITYCKH.

5.2.4. TIpoGbl U3 TOKOBOK, JIACTOB, TPYTKOB, OTIIMBOK, KPCTICK-
HBIX MATEPHAJIOB M TPYOHBIX M3AENUA C MUHMMAJILHON TOJIMHMHON
MeTamna Oosee 50 MM JOJDKHBE OBITH BBIPE3aHbl TakHM 00pa3oM,
4yTOOB MPONOJIBHBIE OCH HM3rOTOBISEMbIX O0pa3loB OTCTOSIMA OT
moboil ToBEpXHOCTH mOJy(}adpukaToB, M3 KOTOPBIX OHH BBIpE-
3a10TCS, HAa paccTosiie HE MeHee |/4 TommMHBL MeTajia MOJy-
(pabpuxaTta B 30HE BBIPE3KH 1pob.

5.2.5. ITpoOb1 U3 TOKOBOK, JIACTOB, HPYTKOB, OTJHBOK, KPENCK-
HBIX MATEPHAJIOB U TPYOGHBIX M3JEIUA C MHHMMAJIBHOM TOJINMHOM
MeTtaina go 50 MM BKJIIOYHTENILHO HOJDKHBI OBITh BBIPE3aHBI TaKUM
06pa3oM, YyToOB! MPOAOIBHEIE OCU H3TOTOBIISIEMBIX 0OPa3IOB MOLJIH
OBITL PACTIOJIOKEHB BO3MOXHO OJike K CpemHell (LUeHTpajibHOMH)
qacTH CCHYCHHS MeTamia mnonydabpukatoB (CTEHKH TpYObI).

5.2.6. PaccrosHue OT Kpas HPOOBl 10 TOpHA 3arOTOBKA JIOJDKHO
oTBeyaTh TPeGOBAHHMAM TEXHUUCCKHX YyCiloBMiA. B ciywae, eciu
B TEXHHYECKHX VCIOBHSAX Takde TpeOOBaHHS HE OrOBOPENH,
VKa3aHHOE DACCTOSHHE MOJDKHO OBITh HE MEHBINE TOMIIMHBL
(muaMerpa) 3aro10BKHM i 3aroTOBOK C OTHOIIEHMEM TOJILIMHEI
(amamerpa) x panmge MeHee 1/4 um He MeHee 1/4  TOJIMHBI
(nmaMmeTpa) B OCTaJbHBIX CIydasX.

5.2.7. B cayuasx, He upeaycMOTpeHHpIXx mil. 5.2.4 u 5.2.5,
06pa3nbl BHPE3AKOTCS H3 30H, PETIaMEHTHPYEMBIX COOTBETCTBYIO-
nieil HOpMATHBHO-TEXHUYECKON HOKYMEHTALMEH, a TPH OTCYTCTBUH
TAKMX YKa3aHU —U3 30H, ONPEHENISCMbIX OpPraHu3anyeHd, Ipo-
BOASIIEH HCIBITaHHUS.

5.3. OPUEHTALUA OBPA3L 0B

Y 5.3.1. IlpomonbHbie ocH 0OOpasioB, BBIPE3aEMbIX H3 TOKOBOK,
HITaMIIOBOK, JHMCTOBOTO H COPTOBOrO IIPOKATa, JOJDKHBL OBITh
OpUEHTHPOBAHBI ITAPAJUIEJbHO WX HAPYXKHOM IOBEPXHOCTH B Ha-
OpABJICHUY, HEPIECHIMK)YJIAPHOM OCHOBHOMY HalpaBleHHI0 oOpa-
GoTKM MaTepuasia (KpoMme HampaBieHusi 1O TOJIIMHE), TIOA KOTO-
phIM TIOHHMAETCs HampaBieHHE NPOKATA, BOJOYEHMS, KOBKH, MpO-
IIMBKH M T. 1L

Opuenramgs o0pa3noB W3 CBAPHBIX COeAUHEHHH AOJDKHA yIOBJIE-
TBOpAThL TpebosamuasM [OCT 6996—66.

5.3.2. TlpomonbHbie OCH 00pa3LOB, BBIPE3AEMBIX M3 HPYTKOB,
KPENSKHBIX 3aroTOBOK U TPYO (KpOME H3TOTOBJICHHBIX U3 JIUCTA),
JOJDKHBL ObITh OPHEHTHPOBAHbI BJO;b HX OCEH.

5.3.3. Tlponmonbabie ocH 06pa3’noB, BBIPE3ACMBIX U3 OTIIHMBOK,
JIOJDKHBL ObITh OpHEH1HPOBAHBl [APAILIENBHO HAPYKHOHW HOBEPX-
HOCTH.
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5.3.4. TIlpomonbHas ocbh mampe3a obpasuna HOKHA OBITH
NEPUCHOUKYApHA IOBEPXHOCTH H3IEIMs WM Hoyydabpuxata.

5 B cmywasx, He npenycMotpessbix B . 5.3.1—5.3.4,
OpMEHTAIMS TNPOJOJBHBIX OCeii 00pasioB ykasbIBac€Tcs B CO-
OTBETCTBYIOHIEH HOPMATHBHO-TCXHHYECKOH HOKYMEHTAIMHU, a IpH
OTCYTCTBHM TaKHX YKa3aHWil olpemesiseTcs opranu3alyeii, mpoBos-
IWEHX UCOBITAHUS.

5.4. METOAUKA MPOBEJEHUS WUCMbITAHWA HA YOAPHbIA WU3ruB

5.4.1. OOGpasupl, ammaparypa.

5.4.1.1 [Jlnst ocHOBHOro MeTajyla NPH UCOBITAHWM HA yOAPHBIA
w3rué ucnonp3yorces odpasusl tuma 11 mo F'OCT 9454—78, a ans
cBapHbIX coexuHennii — obpasusl Tuna IX mo I'OCT 6996—66.

5.4.1.2. UsrortoBnsieMble 00pa3iubl cilenyeT MapKUpoBaThk C ABYX
KOHIIOB HA TODI@AX WM HAa IpaHsX, UCKJFOYas rpaHb, HA KOTOpOH
HAHOCUTCS HAApe3, Ha paccrosuuud He Oonee 15 MM oT Topna
obpasna. B ciywae xmeidMeHHs yOapHBIM CIIOCOOOM MAapKUPOBKA
JIOJDKHA HAHOCHUTBLCS 10 BBIIOJIHEHHS HAaIpesa.

5.4.1.3. Anmaparypa Qs IpOBEJCHHS HUCHbITAHWA U Tmpa-
BUJIA  OPOBENCHMS  WUCHBITAHUM  JOJDKHBI  COOTBETCTBOBATH
T'OCT 9454—78.

5.4.2. Tlposemenue uCHbITAHUH.

5.4.2.1. TeMmepaTypHBI# HHTEPBAJl MCIBITAHMA MOJKEH OBIIb
TAKUM, YTOOBI B HEro 0O0s3aTEILHO BXOIWIN TOYKU T, (Tx-_f— 10)0 C,
(TK+202“ C, (T430)° C u (T, +40) C.

54.2.2. Ecna opuentupoBouHoe 3HaueHue 7, 3apaHee M3BECTHO,
JIOTIYCKAETCS TMPOBOAMTb HUCIBITAHUS B HMHTEPBAJIE TEMIEPATYP
(Tg—10)° C< T<(Ty+40)° C. Ecnu opuentuposounoe suavenne T,
3apanee HE M3BECTHO, PEKOMEHAYETCS ONPEldCIUTh 3HAYEHHE YIap-
HOoH Bs3koctd mpu 20° C W B 3aBUCMMOCTH OT IOJYYEHHOIO IIpH
9TOif TeMmeparype 3HAUYEHUS ONpPENETIMTh WHTEPBAT TEMIEPATYD
JANBHEHIIMX HCIBITAHUI.

5.4.2.3. Ilpn xaxnoi TeMnepaType UCTILITHIBACTCS HE MEHEE TPEX
00pasuos.

5.4.3. O6paboTka pe3yJbTATOB HCIbITAHHUIA.

5.4.3.1 [Iis xaxaoro U3 UCHbITHIBAEMBIX 00pa3IoB ONPENeIsSIOT
yAApHYIO BA3KOCTh, BA3KYIO COCTABJISIONIYIO B WM3JIOME M TIOTEpEd-
HOE pacIpeHue.

5.4.3.2. YpapHyio BS3KOCTb ONPEACISIOT Kak OTHOINCHHE pa-
60TBI paspymeHus obpas3na K IWIOm@IM HETTO — CEeUeHUs: odpasia
B 30HE Haapesa.

5.4.3.3. 3HaueHus BA3KOW COCTABIAIOIICH B W3JIOME ONPENENSAIOT
corsacio T'OCT 4543—71.

5.4.3.4. B ciyyasix, Korga ONpEencNIEHUE BA3KOH COCTABISIOEH
no m. 5.4.3.3 3arpyaHCHO (OTCYTCTBYIOT BHIMMBIC TDAHHIBI 30H
XPYNKOTO H BSI3KOTO H3JIOMOB), AONycKaeTcss IpU aTTECTALUU
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by Puc 121 Cxema wu3noMa oOpdsua
'(—————-—‘——’ (bo —wmpuna  obpasma, [—ruybuua
Hajgpesa, h-——sbicota obpasya)

MaTepHAJIOB UCIOJIL30BATh JPY-

rue METOIbl OTpPEAeNIeHUs] Bs3-

KO# COCTaBJIsIOmeN (HampuMmep,

HU3MEpPEHHE IJIOI@AMH TUIAHUMET-

poMm, ¢paktorpaguio  u ap.)

U COOTBETCTBYIOLE KPHTEPAAIIb-

HbIC 3HAYEHHS BSI3KOM COCTaBIS-

Y | el B U3JIOMe.

T 2, 4z TTpuMensieMble METOb! H KPH-
T, TepHATIbHblE 3HAYCHHS BS3KOM
fre———— COCTABIIAOHIEH B U3JIOME JOJIXK-

HBl OBITBH COTJIACOBaHBI OpPTraHM-
3anueii, IpOBOAsILEH HCTIBI1aHHUs, C [OJIOBHONH MaTepHasloBeA4ECKOH
opraHu3anuei.

5.4.3.5. [lonepeunoe pacmupenue Ab ymapHoro obpaspa mpen-
cTasiser co0oif ocratounyro (WIacTHyeckyro) pehopManyio Ha
rpaHy, MPOTUBONOJIOKHON HaApe3dy, H H3MepEHHYI0O B HAIPABICHHH

HaJpesa, kak nokaszaso Ha puc. [12.1, u ompenensror 1o dopmyie

Ab=b,—by=A,+A,.

IMonepeunoe pacumpedse ONpenesisiroT HA MOJOBHHKAX paspy-
IUMBIUUXCS IIOCJIE MCHIBITAaHMA Ha yOApHBIA U3rM6 o6pasuos.
W3MepeHus 1NOMepeuHoOro pacldpeHus clexyeT IpoU3BOIHTH C To-
rpemHocThi0 0,01 MM.

5.4.3.6. Onpepensror cpeneapuPMeTHIECKUe 3HAYEHHUS YIAPHON
BSI3KOCTH ¥ MUHHMAJIbHbIE 3HAYCHUS BA3KOU cocranﬂmomeﬁ B H3JI0-
Me U TONEPEYHOTO DPACIIMPEHHS 10 NAaHHBIM, TOJYYeHHBIM IPH
HCTIBITAHHUAX TPeX oOpa3iioB IpH KaXA0W TeMIepaType HCIBITABHMIA,
Ha rpaduxax B KoopAuHaTaX yaapHas BS3KOCTh— TeMIIEpaTypa,
Bs3Kast COCTAB/SHOIIAN B H3JIOME— TEMIIEpAaTypa H IOIEpeYHoe
paclipenne — TeMIeparypa HaHoCAT yka3aHBbIC 3HAYEHHA M HOCIe-
JOBATCIIBHO COCNUHAIOT HA {IPAMBIMH JIMHHAMH. 3,[[60]: XKE€ HaHOCAT
TOYXKAMH 3HAYCHHUSA _VllapHOi;I BS3KOCTH, BOJIOKHHCTOCTH H3JIOMa
U HOUEPEYHOro pPACIUMpEHMS AJIS KaXKJOTO H3 HCILITAEHBIX o6pas-
uoB. ITosyuennsie rpaQuks ABISIOTCS UCXOMHOH uHbopManue s
OTpEAeCHHS KPUTH4eCKOH TeMIepaTypbl XPYIKOCTH.

5.5. ONPERENEHUE KPUTUMECKOW TEMMEPATYPbl XPYNKGCTH

5.5.1. B KaueCcTBe XpHUTHUYECKOH TeMIeparypbl Xpynmkoctu T
TIPHHUMAFOT TEMIEPATYPY, A KOTOPOi BBIMOIHSIOTCS CIEAYFOIIHNE
YCIIOBHSL.

5.5.1.1. Ilpu temneparype T, cpenHeapudMeruueckoe 3HaueHuHe
yIapHOH BSI3KOCTH HOJDKHO OBITh HE HMKC 3HAYCHHH, YKa3aHHBIX B
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Tabnuua I121 Kparepuaibublie 3uaveHdu YAApHOH BH3KOCTH NPH Temneparype
T, °C

K

Ilpenen texysectn npu Temueparype 20 C R,;,, Mlla (krc/Mm?) | Vnapuas BsskocTh
(KCV), [Jbx/om*
(xkrc mjcm?)
Jlo 304 (31} BkarOuHTCIBHO 29(3,0)
304(31) no 402(41) BxmouuTenbHO 39(4,0)
402(41) mo 549(56) BKIIOYHTEILHO 49%5,0)
549(56) mo 687(70) BKIFOYHTETBHO 59(6,0)
Tabnuna 1122 Kpurepuasbubie 3na=lenun%dapnoﬁ TH OpH Type
S0,
[Ipegen Teky4ectd UpH TeMIEPAT! 20°C R,y, MIla (krc/MM?) | Vadapras Ba3KocTb
pe; TEKY' p! paType 50 2 ! KV H)Ki’CMl
(krc mMyem® )
Jo 304 (31) BKUIOYHTENBHO 44(4,5)
304(31) no 402(41) BRIOMHTENbHO 39(6,0)
402(41) no 549(56) BKAIOUHTENBHO 74(7,5)
549(56) no 687(70) BKIOYHTEIHHO 89(9,0)

tabdn. [12.1, a MUAMMAaNbHOEe 3HAYeHHe YAAPHOW BA3KOCTU — He
mmke 70% 3Hawendy, ykasampbix B Tabm. I12.1.

5.5.1.2. Tlpu 1emnepatype (7, +30)° C cpemmeapumeTHieckoe
3HaY€HHE YHApHOM BS3KOCTH MNOJDKHO ObITh HE HUXC 3HAYCHUH,
yKa3duHpix B Tabm. I12.2, MuEMManbpHOe 3HAYCHHE YIOAPHOH BA3-
kocTH—He mHmwke 70% 3HaYeHuWid, ykasaHHbIX B Tabi. [12.2,
MHHHMAJIbHOE 3HAYCHHE BJ3KOH COCraBisiomied B H3JI0Me— He
ke 50%.

55.2. Ecnu Ha ooyioM M3 TPeX MCHBITAHHBIX 00pasuos e GynmeT
YIOBIIETBOPSTBCH KaKoe-1ubo M3 ycioBui, ykasaHHpix B mi. 5.5.1.1
u 5.5.1 2, monyckaetcst MpoBe/IeHAe MCTIBITAHUI elie Tpex o0pasuos.

Ipu oToM Mpu onNpeneNcHH COOTBETCTBHS MOJIYUYCHHBIX PE3yJib-
TaToB TpeboBamusM mi. 5.5.1.1 m 5.5.1.2 ucmonb3yroT moKasaHUs
AT 0OpasloB, 3a HCK/HOYEHHEM 00pasua, AJis KOTOPOro HpH mep-
BOM HCIIb{TaHIH OBLITH [10,1y4eHbl HEYIOBJIETBOPHTENBHbIE PE3YJIbTAThHI.

5.5.3. Ecnu npu  IONOJNHUTENBHBIX HCHBITAHHMAX, YKA3amibix
B I 552, xoTrs Obi Ha oxHOM ofpasme Oynyr MOIyueHsi
HEYIOBICTBOPHTENIBHEE TIOKA3aTENH, TO 3a KPUTHYECKYIO TEM-
uepatypy T, npHHUMaetcs OnmKaiimas Bblcokas TeMmIlepaTypa, npH
KOTOPOW pe3ylbraThl HCHBITAaHWA YOOBICTBOPSIOT TPEOOBAHMSIM
nm. 5.5.1.1 u 5.5.1.2,

5.5.4. Tlpu obnapyxerun pebexToB (B Buje pPAKOBHH, pac-
CIIOEHHH U T. 1) B U3JIOME 0o0Opasua JOMycKaeTcsl pe3yibTaThl ero
HCUBITAHHS HCKIIIOYHTh M3 PACCMOTPEHHS ¥ HCHBITATH HOBBIH
obpaseq.
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5.5.5. lopsiaok oOpaboTku pe3yIbTATOB HCHBITAHUNA NpUHUMA-
0T CIEAYIONUM.

5.5.5.1. Tlo u3BECTHOMY 3HAYEHHIO MpEJEia TEKYYECTH MaTe-
puanma mpu Temmepatype 20° C Buibuparor mo Tabum. [12.1 u I12.2
COOTBETCTBYIOIINE KDHTEPHA/bHBIC 3HAYEHMS YHAPHOH BA3KOCTH
(KCV); 1 (KCV), Ilpu onpexenenun (KCV), u (KCV), mns 30mbl
CIUTABJICHUS 1 OKOJIOIIOBHOH 30HbI CBAPHOTO COSIMHEHUS HCIIOIIb3Y-
0T PEENT TEKy4eCTH OCHOBHOTO METAILIA.

Ilpenen TekyMecTH ONMPEACNSIOT KAK CPE/IHEE 3HAYCHHE pe3yJIbTa-
TOB HCHOBITAHHH TpeX M Oojiee oOpasnoB WM Kak MakKCHMaJbHOE
3gavyenue, €CNM NPH HCHBITAHUAX MCIOJB30BAIU JiBa ObOpasna.

5.5.5.2. Ha rpaduxe yaapuas Bsi3KOCTh— TEMIEpATypa Ha OCH
opmanat (oce KCV) otkmageisaror 3mauenue (KCV). Uepes
[HOJIYYEHHYIO TOYKY ITPOBOJAT JIMHHIO, HapaJUIENIbHYIO0 OCH abcuuce,
JIO Tepeceyenust ¢ KPUBOH yJaapHOH BS3KOCTH.

Biuxaiiiyio ot TOYKH TepeceyeHus 0oJiee BhICOKYH TEMIEPATY-
py, NpH KOTOpOiH NpPOBOJUIIMCH HCHBLITAHHS, NPUHHMAIOT 34
temrepatypy 7;.

5.5.5.3. Ha rpadwuke ymapHas BS3KOCTh— TEMIEpaTypa Ha OCH
opnunat otkiaabBatoT 3HaueHue (KCV),. UYepes nosayueHnyio
TOYKY TPOBOMST JIMHUIO, APAJUIENbHYIO OCH abchucc, 10 nepeceye-
HHS C KpHUBOM yHapHO# BSI3KOCTH. .

Bmxaiiyro oT TOUKH HepeceyeHus 00Jee BBICOKYIO TeMIepary-
Py, IpH KOTOpOH NPOBOMIIHCH HUCIBITAHHS, NPHHUMAIOT 34
TemMneparypy 7s.

5.5.5.4. Ha rpaduke Bsizkasi COCTaBJISIOMAS B M3JIOME — TEMIKE-
paTypa Ha ocH OpOMHAT OTKJAABIBAIOT 3Hauenue B=50%. Uepes
TOJIy4YEHHYI0 TOYKY IPOBOJAT JIMHHIO, NApaJuelbHyo ocH abcpuce,
JO TepeceueHHsi C KpHBOH, MOCTPOSHHOH [0 MHHHMAJIBHBIM
3HAYCHUAM BSI3KOH COCTABJISIIOIIEH.

Brnmxaitimyio oT TOUKH nepeceyenus 00Jiee BBICOKYIO TEMIIEpPATY-
py, NpH KOTOPOil NPOBOJMIACH MCTIBITAHMS, NPUHHUMAIOT 34
Temuepatypy 7T5.

5.5.5.5. Ecnu npu Bhlnosgenuu TpeboBanuit nm. 5.5.5.2-—5.5.5.4
JIMHYH, TIPOBOAMMBIE NApAJUIENbHO OCH abcuycc, MNEpeceKaroT
COOTBETCTBYIOMIME KPUBBIE B ABYX U OoJiee TOUKaX, TO TEMIEPATYPHI
Ty, T, u T3 cnenyet ONPENENsiTh [0 HPABbIM KPAaWHHM TOYKAM
IIEPECEHEHHUS .

5.5.5.6. bonpmyro u3 temmepatyp 7, U T3 ob6osHawawoT T,.

5.5.5.7. Ecnu pasnuna Mexiay temmneparypamu T, u T, okasbl-
Bacrcs Mempme, yem 30° C, To Temnepatypy 7, NPHHHMAIOT
B K4YECTBE OPHEHTHPOBOYHOIO 3HAYCHHS KPUTHYECKOW TeMIepary-
pel xpynkoctd T1.

5.5.5.8. Ecmu yciosue m. 5.5.5.7 He BBINOJHAETCH, TO ONMpPEACIIA-
ot T} no dopmyne Ti=T,—30°C.

5.5.5.9. TIpoBomsT NMONMONHUTENBHBIEC WCHBLITAHUS NPH TEMIEpa-
typax (Tt +10)° C, (TF+20)° C, (Tt +30)° C, (TL+40)° C, yrouns-
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OT KPHBBIE YAAPHOH BSI3KOCTH, BSI3KOM COCTaBJIAIONICH B U3JIOME
U B COOTBETCTBHH C yKaszamusiMu mil. 5.5.5.2—5.5.5.8 okonwaTenbno
yCTaHABIMBAIOT 3HAYCHME KPUTHYECKOH TeMIeEpaTyphl XPyIKOCTH
(ecnM IpM HPOBENCHAM UCTIBITAHMH yxe ObUM ONpelesieHbl 3HAYCHH S
KCV u B npu TeMnepaTypaX, yKa3aHHbIX B JaHHOM [YHKTE,
TIPOBEACHUE NOIOJHUTEIIbHBIX HUCTILITAHNH IIpH 3THUX TEMIEpaTypax
He Tpebyercs).

5.5.6. ITonTBepxkeHUe KPUTHYECKOW TeMIlepaTypbl XPYIKOCTH
MOXET MPOBOAMTLCA B TEX CIy4asx, Korga €€ rapaHTHPOBaHHOE
3HAYCHUC T VKa3aHo B HOpMaTHBHO-TCXHH‘lCCKOﬁ I KOHCprK-
TOpCKOPI I[OKyMEHTaU,HH HpI/I HNOATBEPXKACHUH KpI/ITH‘{eCKOI/I TEMIIC-
paTyphbl XpYIKOCTH HCHIBITAHUS MPOBOAATCS € CoOroAeHHeM Tpebo-
BAaHMH HACTOSILEH METOAWKU B CJESOYIOLICH NOCITEH0BATEILHOCTH:

1) mpoBoxATCs UCHbITAHHS NPU rapaHTHPOBAHHOM TeMIiiepaType

T, u temueparype (7,,+30)° C;
2) mposepseTcs cob.Tio Rerue YCIOBUMH B, 5 5.1.1 npu TEMIIEpATy-
pe T

u 1 5.5.1.2 mpu Ttemnepatype (7,,+30)° C, npu 3Tom
JEHCTBYIOT ycioBusi mi. 5.5.2—5.5.4.

Ecnu yenoBust 1) u 2) BBINONHAIOTCA, TO KPUTHYECKAS TeMliepa-
Typa XpPYHKOCTH CYMTAETCS IOATBEPKACHHOIL.

Ecnu TpeGoBanust 1. 5.5.1.2 BBLIIONHAIOTCS NPH TeMIEpaType
Ty To ucmbiTanus npu temuepatype (7,,+30)” C nomyckaetcss we
HPOBOIUTE.

Ecmu Tpe60BaHI/IfI mt. 5.5.1.1 u 5.5.1.2 npu temmeparypax 7,,

# (T, +30) °C #e ynoBieTBOPSIOTCS, TO KPHTHYECKAs TeMHepaTypa
xpymcoun CYHUTAETCA HEHOATBEPKICHHOMN.

6. METOAVUKA OMPEQENEHUA CABUTA KPUTUYECKOW
TEMNEPATYPbl XPYNKOCTU BCREACTBUE TEPMUYECKOIO
CTAPEHUA

6.1. OBIUE NONCXEHWUA

6.1.1. CoBHUr KpUTHYECKOU TEMIECPATYPbI XPYIKOCTH BCIEICTBHE
TEPMHYECKOTO CTapeHHs OUpenesseTcs mo (popMyre

ATT: Tl('l‘_ Tx()!

rae 7,,—KpHTHYECKass TeMIepaTypa XPyIKOCTH MaTepHana, Moi-
BEPraBLIETOCs TEPMUYECKOMY CTApeHuio; 7, ,-—KpHTHUECKAsi TeMIle-
paTypa XpynKOCTH MaTepuaja B HMCXONHOM COCTOSHHH (n0 Cra-
peHust).

6.1.2. Onpenenenue 3nawenuit T, 4 7,, MPOBOJUTCS B COOT-
BETCTBUM € YKA3aHUSAMH Da3[. 5 HACTOSMIErO IPHIOKCHUS.

6.1.3. Oroop npoO6, TpeboBanusi k 00pasmaM M HX H3rOTOBJIC-
HAIO M OpHEHTANUs B MCCICAYeMOM HonyabpuKaTe mOJDKHBL
YIOBJIETBOPSTh YKA3aHUSIM PA3fd. 5 HACTOSHICTO MPHIOKCHHSL.
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6.2. MPOBEAEHUE MCMbITAHWA W OBPABOTKA PE3YNbTATOB

6.2.1. TepMHUUECKOMY CTapEHHIO IIOJBEPrarOTCs 3arOTOBKH pa3-
MepoM He Menee 60 x 13 x 13 Mm. -

6.2.2. TeMnepatypy TEpMHYECKOTO CTAPEHHS 3ajal0T B COOT-
BETCTBHM C HOPMATHBHO-TEXHHYECKOW HOKYMEHTAIMENH HA H3HEIUe
Wi MaTepual; oHa He foJlkda ObITh MEHBIIE PACYETHOH TeMIlepa-
Typbl WM TpeBHILIATH ee Oojee ueM Ha 100° C.

6.2.3. B mpouecce BBLICPKKM 00pasLoB IpH  TEPMUYECKOM
CTapeHun J0IMyCKacTCs KoJlebaHue TeMnepaTypht B mpegenax -+ 5 C
0T HOMHHAJBHOTO 3HAYECHUSI TEMIEPATYphbl CTAPEHHUS.

6.2.4. 3aroToBK¥ 0Opa3LOB MM MCHBITAHUA HA yAapHbIA w3rub
BBLICPXKHUBAIOTCS TIpU 3ajmanuoll Temuepatype B tevenue 500, 1000,
3000, 5000, 7500 u 10 000 u.

Jlnst crasteii, He MMEFOLIMX PKCTpEMyMa H3MEHerus 7., B mpouec-
ce craperus npu Bbyiepxke oT 5000 mo 10 000 v wcnbITanus
C NPOAOJIKUTENBHOCTBIO Bbiepkkd 7500 4 jgoliyckaercs He HLpo-
BOJUTh.

6.2.5. Tlo pesynpTaTtaM uCIIbITAHWH Ha yHapHbIA H3rud obpas-
0B, BBIPE3dHHBIX U3 3arOTOBOK, IOABEPraBIIMXCSH CTAPEHHIO
B TEYEHHE PA3IMYHBIX IIPOMEKYIKOB BPEMEHHU, ONPEEIIIOT 3HAYe-
aue 7,, u B cooTBeTcTBHU ¢ 1. 6.1.1—3maveHust AT, Ha Oazax,
yKasaHHbIX B 1. 6.2.4.

6.2.6. Eciu 3mawenmst A7, piis BCEX HHTEPBAJIOB BpPEMSHU
OTpUIATEJNIbHBL, pacyeTHoe 3HaveHue AT, NPHHMMAETCS PaBHBIM
HYJIO.

6.2.7. B ciysac MOHOTOHHOIO, CTPEMSAMIETOCS K HACBHILEHHIO
U3MEHCHHUS 3aBHCHUMOCTU T,, OT BpPEMEHM CTapeHHs, JKCIEpUMEH-
Tanblble gaHuble AT, =T, — T, JUIS Pa3sIMMHON IPOJOIDKUTE b~
HOCTH CTApEHHS ANIPOKCHMUDYIOT YpaBHEHHEM
AT, =AT™[1—exp(—pt)],

rae ATH™, p—SMIMpHYECKAE TOCTOSIHABIE, ONpenelIseMbie ¢ MO~
MOILbIO METOOB MATEMATHYECKON CTATHCTUKH, ! — BPEMSI C1apEHHUS.

B xauectse pacueiHoro 3Hauenus AT, NUPUHAMAIOT 3HAYCHKE
ATY™, ecim pasmuna Mexny ATH™ u COBUTOM, MOJIYYEHHLIM IO
dopmylie macrosimero myskra Ha 6ase 10 000 4, He npesmmiaer
10°C. B mporuBHOM cnyyae pacueTHoe 3Hauenwe AT, g
IIATEIBLHOCTH 3KCIUlyaTanuu He Hosree 100 000 4 cremyer ompene-
JATb 10 (GopmMyse HAcToswmero unyHkTa. Ilpn meobxogumocTtu
IKCTpANOJIAIMY HA OoJiee JLMTEIbHBIA CPOK CIEAYET YBEJIMUHIb
HOpPOJOJKUTEILHOCTh cTapeHus. [Ipu 3TOM 3KCTPAnosAnuio JOmy-
CKaeTCsl MPOBOAMTh HA BPEMS, HE MPEBBIMIAIOIIEE AECATHKPATHYIO
MAKCHMAJILHYIO IIPOJOJDKUIETBHOCTD CTapeHHS.

6.2.8. Ilpm sxcTpeMalbHOM XapakTepe 3aBucumoctd T, OT Bpe-
MEHU CTApEHUs B HHTEPBANAX BPEMEHH 10 1. 6.2.4 UCIHONIB3yeTCs ar-
HpOKCHMAIMS HUCHAJAFOMIETO YYACTKA 3aBHCUMOCTH 110 YPABHECHUKO
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AT, =ATF* exp[ = b(l — tmer )]+ ¢,
rae ATT™ —cOBMIr KPUTHYECKOM TEMIEPaTyphbl XPYNKOCTH B 00-
JIACTH  JKCTPEMYMA;, [,,-—BpPeMs CTapenus, HpM KOTOpPOM Ha-
GJIOMACTCS IKCTPEMYM (MAKCUMyM); b, ¢-— 3MIMPUYECKHE MOCTO-
sHUbIE, ONpeneseMble € IMOMOINBK) METONOB MAaTeMaTHYeCKOH
CTATHCTHKH.

6.2.9. Ecniu upm TeMmmepaTtype M [AJHTEJbHOCTH CTApeHHMS MO
o 6.2.2 u 6.2.4 uMeeT MeCIO MOHOTOHHOe yBenmuenue 7, He
c1peMsiiieecs K HACBINICHUIO, MOMYCKACTCS YCTAHABIMBATH 3aBHCH-
MocTh T, OT BpeMeHH CTapeHHs C HCHOJIb30BAHHEM MapaMeTpa
XonomoHa 10 (popmyJe

Hp=(T+273)(k+1g?)- 1073,
TJe {— JUMTenbHOCTD cTapenud, 4; T —reMmmepatypa crapenus, °C;
k —9MOHMpHUYecKas MOCTOSHHASA, Ompe/eseMas METOJaMH MaTeMa-
THYECKOW CTaTUCTHKY.

ITpx 5TOM Temmnepatypa cTapeHus JIOJDKHA NPEeBbILIATD YCTAHOB-
JIeHHY0 1o 1L 6.2.2 Ha 50° C, a AMATe bHOCTh CTAPEHNS COCTABIATH
1000. 3000, 5000 .

Vka3aHHas B 9TOM IyHKTe METOJuKa HPHMEHHMA MPH YCIOBHH
O/TIMHAKOBOTO XapakTepa W3MeHeHus 3aBucUMOcCTell T, NP HCNOMb-
3YyeMBIX TeMIEpaTypax CTapeHHs.

7. METOIMKA ONPERENEHUS CABMIA KPUTMYECKOWM
TEMMEPATYPbI XPYNKOCTU BCNEACTBUE HAKOMNEHMS
YCTANOCTHBIX NOBPEXAEHWNA

7.1. OBUWME NONOXEHUA

7.1.1. CaBur KpUTHYECKOH TeMmepaTypbl XPYHKOCTH BCIeH-
C1BUE BAKOIUIHHS YCTalOCTHBIX MOBPEXKISHMH OmpejeNseTcs o
dopmyre

A]N= TKN_ [)(03
rne T, —KpHTHYECKas TeMIEpaTypa XPYIKOCTH MaTepuana, moA-
BEPTaBIIETOCS IMKIINYECKOMY HaI pyXernto; To — KpPATHYECKaS TeM-
nepaTypa XpyNnKOCTH MaTepuana B HCXOJHOM COCTOSHMH (IO
LMK ARYECKOTO HArPYKeHHus).

7.1.2. Onpepenenve 3nauenuit Ty v T, NPOBOAUTCA B COOT-
BETCTBYM C YKA3aHMAMHU DPa3jl. 5 HACTOSMIETO MHPHIOXKEHHUS.

7.1.3. OT1bop npob, TpebOBAHUS K WX M3TOTOBJICHHIO M OPHEHTa-
1nM B nonydadprukaTe IODKHBL YIOBNETBOPATH YKA3aHUSAM pasi. 5
HACTOSIINETO TMPHITONKEHNUS.

7.1.4. Ovpenenesne T,y UPOBOAST 710 Pe3yibTaTaM HCHBITAHUH
Ha yaapHblif u3rud oO0pasuoB, BbipezaeMbix u3 paboueil HacTH
Ha3oBbix 006pa3uoB.
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7.2. MPOBEQEHUE UCHbITAHUNA

7.2.1. Ina Ha3HauyeHHs PEXHMMOB IHMKJIHWIECKOTO HATPyKEHHs
6a30BBIX 00Pa31[0B HCHONB3YETCA KPHBas YCTAJOCTH HMCCIIEIyeMOro
MaTepuana B adanasome 10°..10* nukioB, nonywaemas mpH
KECTKOM HAT PYIKCHUH.

[JonyckaeTcs pacyeTHoe OIpenesieHde KPHBBIX ycTaJNocTd 0e3
BBeaeHA K03(HUIMENTOB 3aMaca Mo HANPKERUAM H YUCITy HHKJIOB
C HCIOJb30BaHUeM (DAKTUYECKHX XapaKTePHCTHK TMPOYHOCTH U Iia-
CTHYHOCTH HCCIEyeMOTO MaTepualia.

7.2.2. bazosbie 06pasip!, U3TOTOBNCHHBIE H3 HCCIELYeMOTO
MaTepHana, NoBEPraroT HUKIHYECKOMY HATPYKEHUIO MpH TeMiepa-
type (201+5) C. Ilepen marpyxennemM 6a30BbIX 00pa3NOB IIpOH3BO-
IUTCA OIpeAeJIeHde KPUTHYECKOH FeMIepaTypbl XPYIKOCTH HCCIe-
AyeMOTO MaTepHana B HMCXOJHOM COCTOSIHHH.

7.2.3. o IMKJIAYECKH DPasyMPOYHSIOIMXCA MATEpHAJIOB (C
cooTHomenneM R7o2/Ry>0,7) mikidueckoe Rarpyxerne 6a30BBIX
00pa3Li0B IPOBOAAT NPH OCEBOM PACTSIKEHHH B MSTKOM PEXHME
¢ x03(pduuMeHRTOM acHMMETpUH nWkiaa mo Harpyske r=0,05 mo
HAKOIJIEHAS OoCTaToyHO#t oceBoil medopmanuu (2,5+0,25)%. Hpu
3TOM HANpPIKeHHE JIOJUKHO COOTBETCTBOBATH 3HaueHHIO, obecreus-
BAIOIIEMY HAKOIJICHHe TpeOyeMod octaToyHOW mebopmanuu He
Mmenee weM 3a 10° nukmnos.

Jonyckaercs NpUMeHsTh HArpykeHue 0a30BBIX 0GpPa3sHoB H3TH-
GoM B MaTKoM pexiMe ¢ koahdunrertom acumMerpad r=0,05. Ipu
9TOM B 30HE BBIPE3KM TOTOBBIX yAApHBIX 00pa3uoB (B MecTe Hampe-
3a), PacroIoXeHHOM TONBKO B 30HE OCTATOYHBIX AedopMalyif pacTs-
xendd, nedopmanys Metauia 0a30BbIX 00pasnoB HO/UKHA ObITH I
yposne (2,5+0,25)%. Hanpes ua yaaprom obpasue ClienyeT pacio-
JlaraTth CO CTOPOHBI MAKCHMAJbHOH NUIaCTHYECKo# nedopManuy.

7.2.4. s wakimdeckd CTaOHIBHBIX H MAK/HYECKH yUPOYHSEO-
mpxces Matepuanor (¢ coorHowedreM R2oz/RE<0,7) naznavedue
PEKUMOB HAIpyXeH#s: 6a30BbIXx 00pa3HOB NPOHM3BOAAT HCX0od W3
KPHBOH MAaNONHMKJIOBOH yCTAIOCTH HCCASyeMOro MaTepHalia npH
CHMMETPDUYHOM Iikie Mo M. 7.2.1, ompenesnss 3HauYeHHs aMIUTUTY.
YCJOBHBIX YIPYIHX HAUpKEHUH (nedopmarmit), COOTBETCTBYOIMX
upcam 1kiios 103 u 10* Tlpy ykasawHBIX aMINATYOax HAIpSKe-
Aui (medopmawiil) nMpoBOAAT HATpYXeHde 6a30BbIX 06pa3iOB 10
HAKOIUIEHHS YCTAJOCTHOTO MOBPeXAcHHS a He menee 0,3.

Jonyckaercs MpoBOgUTh HArpykeHHe Ga30BbIx 06pasnoB 3HaKO-
lepeMeHHbIM M3ruboM (r=—1), Ipu 3TOM B Ipenesiax pa3mepoB
FOTOBBIX O0PA3LOB (B MeCTe Hanpe3a) aMILIATYAa AegopManuil He
JOJKHE pasnuyaTtecs Gomee weM Ha 10%. Happes ma ymapmom
ofpa3ne cregyeT pacmosiaTaTe B MecTe HaHOoJblIero 3padeHud
AMILTATY OBl nedopmManuii.

7.2.5. PacueTHblll CIBAT KPUTHYECKOH TeMIIEPaTypbl XPyIKOCTH
OMpeNeNsIoT B COOTBETCTBMA ¢ 1. 7.1.1 ¥ TPHHEMAIOT paBHBIM

202



HauOOJbILEMY 3HAYCHHIO, HONYYEHHOMY B PacCMaTpPHBaEMOM [Ua-
[a30HE YMCEJ NMKJIOB HArpyXeHHs, HAmpsokeEnd (medopmanmit).
Ecmr  okaxercs, uro AT,<0, creayer OpyHATH, B Kadecrse
pacueTHOM xapakrepucTHKn ATy=0

8. METOOMKA OMPEQENEHUA CABUrA KPUTUYECKOW
TEMMEPATYPbI XPYNKOCTU BCREACTBUE BNUAHUA OBNYHEHUSA
M KO3®OUUMEHTA PAQUALIMOHHOIO OXPYNMYUBAHUA

8.1. OGIYUE MONOXEHWUA

8.1.1. CrmBur XpuTHYecKOH TeMIEPATyphl XPYIKOCTH BCIEACTBHE

pausHdg o0sydeHus ompenengercs 1o Qopmye
ATp=T g T

tne A7>0; T .p-—xpuTHyeckas TeMIEpaTypa XpyIKOCTH Mare-
puana mocie obsydeHus; 1., — KpUTHIECKas TEMIEPaTypa Xpyi-
KOCTM MaTepHuana B MCXOMHOM {10 0OOJydYeHus) COCTOSHHH.

8.1.2. KoadduumerT pagHanioHHOIO OXPYIMYMBaHMS OHpenens-
eTCs M3 COOTHOLUCHUS

AF=ATF(F;./F0)"»
rpe  F,——mnepenoc HelitpoHOB ¢ oaHeprued E>0,5 MaB; F,=
=10?? geirrp./mM?;, n-—xko3ddunmenT.

8.2. OBJIYMEHUE OBPA3L 0B

8.2.1. Obuyuenne oOpPa3LOB MONKET NPOU3BONMUTHCS KAK B HC-
CIIETOBATEIbCKHMX, TAK M B JHEPreTHYECKHX PEaKTOPax, KaK B CYXHX
aMIIyiax, Tak X B MOTOKE TEILUIOHOCHTENIs

8.2.2. Obpasupl-cBuneTeNnd, 3arpyXxaemble B KOPIYC SIOEPHOTO
JHEPreTMYeCKOTO0 PEaKTOPa, PasMEINalOT B FePMETHYHbIX KOHTEHHe-
pax, coOMpaeMblXx B THPJSHAY.

8.2.3. Ilpn oOnydenun o0OpaslOB, 3arpykaeMblX B DPEakTop
B TePMETHYHBIX aMIyJaX, JOJUKEH ObiTh OOecledeH HaeKHbIH
OTBOJ Temjaa OT 00pasua ¢ MOMOIIBI0 HAMOJNHUTENCH (2IFOMHUHNHA,
renvii, HaTpuH WM Apyrue).

8.2.4. OTx/oHeHHe TeMmeparyph! OT 3a[aHHOW HpH OO0JydeHHH
Ha CTAIMOHAPDHOM peXHMe He JOJDKHO fpepbinats =+ 10° C.

8.2.5. Ilpu ob6nyseHuu o0OpasoB B TepMETHHHBIX AaMIyJax
HENpepbIBHbIH KOHTPOJIb TEMIICPATYpbl MOJDKEH OCYIHECTBIATHCS
TepMOMApaMH, 32KPeIICHHBIMU Ha 00Pa3uaXx TOYEYHOH CBAPKOM HA
HX TOBEPXHOCTH WM 3aIlIPeCCOBAHHLIMH BHYTpb 00pasua. Paccros-
HHE MEKIY TepMomapaMy omnpenensercd KORCTpyKuueH obydaTesb-
HOTO YCTpPOWCTBa, HO HE JOJDKHO ObiTh Gosiee 200 mm.

KonTpous 32 u3MeHeHWeM TeMIEpaTyphl B nponecce 00/ydenus
NIOJKEH OCYIHECTBJIATHCS 2BTOMATHYECKH C 3alHChI0 HA CAMOIIH-
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mynmx upubopax. [lorpemHocTs MOKa3aHUN [JOJUKHA OBITH HE
Gonee +5° C. PexomennyeTcss ycTaHABNUBATb WHAMKATODBI (HKca-
M MAaKCHUMallbHOM TeMmepaTypbl OOIy4YeEMsi, KOTOpBIC IOJUKHBI
YCTAHABNMBATBCS HEMOCPEACTBEHHO Ha 00pasnax.

B cnyuae HeBO3MOXHOCTH YCTAHOBKM TEPMOIAp pd 0OnydeHun
B JHEPreTHYECKHX peakTopax MONYycKaeTcs HPOBOAUTH KOHTPOJIb
MaKCUMAllbHOH TeMmriepaTypbl OOAY4eHHs! 10/MbKO HpH NOMOIIM
aNMa3HbIX MOHHTODOB WM IUIABKHX TEPMOMHAMUKATOPOB.

8.2.6. Ilpu o6nyueHuur 0Opas3snOB B HErepMeTHYHBIX AMIYJax
TeMIepaTypa obnyuenus KOHTPONUPYETCsl MO TeMmepaType Termno-
HOCHTEJIs Ha BXOJAE W BHIXOJE W3 aKTHBHOH 30HBI MM TEXHONOTH-
4ecKoro KaHana. .

8.2.7. TInoTHOCTP 1NOTOKZ OBICTPBIX HEHTpPOHOB ¢ JHepruei
E>0,5 M3B no BeicoTe pa3mellienns 00pasioB, OpeaHA3HaYeHHBIX
ans  onpeaenenMs AT, mnpd BbHIOpaHHOM 3HA4YeHMM MEPEHOCA
HelITPOHOB, He [MOJDKHA pas3jinyaTbes Oosiee veM Ha 15%.

8.2.8. Tlepenoc GOBICTPHIX HEHTPOHOB, BO3ACHCTBYIOMMX Ha 06-
pasnbl, ONpeNenseTcs ¢ NOMOINBIO AKTUBAUMOHHBIX HHIUKATOPOB.
KonuyecTBo MBAHNKATOPOB M PACCTOSHUE MEXIY HHMH B pajHallb-
HOM U OCEBOM HATIPABNEHHSX ODNY4aTeNIbHOTO YCcTpoMcTBa BHIOUpA-
10T B 3aBUCHMOCTH OT €r0 T€OMETPHH H Pa3MepoB, HO HE MeEHee
Tpex (B meHTpe M 1mo kpasM). [lorpeiHocTs onpenenenHus nepesoca
HEUTPOHOB KOJDKHA ObITh He GoNee +15% H3mepsiemoll BeMUUHEL

8.2.9. Otuer o upomenennn OOCJYYEHHS NOJDKEH CONEPKATH
CeNyIoNHe JaHHbIe:

1) HOMeHKNIaTYpy M HOPANOK pasMeIneHHst oOpasnoB B peak-
TOpE;

2) sHepreTHYecKHil cuekTp HEHTPOHOB B MecTe pa3sMenieHus
o6pa3noB B peakTope;

3) 3amucd TeMmepatypsl 00pa3snoB B MpOIEcce OOMyHEHHs, THI
TEPMOTIAD # CHOCOD HX KpEIIeHHs,

4) pacnpenencHwe TeMmiepaTypbl O BBICOTE O6IyYaTeabHOTO
YyCTPOHCTB2 32 BECH NEPUOML OONyUEHHS;

5) TMO HWHOMKATOPOB AJiss ONpENEeNeHHs NepeHoCd HeHTPOHOB
W HX paclpefeiieHHe IO CeYeHHIO M BBICOTE OONy4aTeNbHoro
yCTpOHCTBA;

6) rpaduk pabGoTEl peakTopa C OCTAHOBKAMH HA NMIAHOBO-NIPELy-
npeputenbublii pemont (TIITP);

7) naBneHWe, TemmepaTypy, CKOPOCTb H XUMHYECKHH COCTaB
TEILIOHOCHTENS M MX M3MEHeHHe B Ipomecce o0nydeHds 06pasos;

8) npupenerHoe x 100% MOIHOCTH PEAKTOpa BpeMms 06JyYeHHs
06pasios.

8.2.10. TTocne oGnydenus oOpas3oB B KOHTAKTE C TEIJIOHOCHTE-
JieM JOAKHO OBITh CAENAHO 3aKNioYeHHe 006 WX BHEIHEM BHIE,
NpOM3BENEH AaHAN{3 COAEPKAHMS M pacupencienuss B 00pasmax
BONOPOIA, & TakKe JAHO 33KNIOYEHHe O KOPPO3HOHHOM BO3JIEHCT-
BUM TENJIOHOCUTENs HA MaTepuan obpasios.
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8.3. NMPOBEQEHVE WCTIbITAHWA W OBPABOTKA PE3YNbTATOB

8.3.1. WcnpiTanus Ha ynapebft u3rub oOpas3noB M3 MaTepHalioB
B HCXOFZHOM H OOJIyYeHHOM COCTOSIHHSIX MOJUKHBI MPOBOIHUTHCS HA
OHOM H TOM *e 00OpymIOBaBwiL.

8.3.2. KonwuecTso oOpa3uoB A UCHIBITAHHS MaTepHana B Oj-
HOM cOCTOSHHH {00JIy4eHHOM WM HeOOy4eHHOM) JOJIKHO COOTBET-
CTBOBaTh KOJIM4eCTBY o00pasnos, TpedyeMoMmy s omnpedeleHus
KPUTHIECKOH TeMIepaTyphl XpPYMKOCTH COTJNACHO pasg. 5 23Toro
HIpAUNOXEHAS. B ci1yuae OrpaHHHEHHOTO KOJIMYeCTBa 00pasuoB H3-3a
HENOCTATOYHOTO OObeMa yCrpoiicTB mnst obnyuenms ais 10CTpo-
eHus OAHOH TemneparypHo#t 3aBucmMoctu KCV  jomyckaercs
WCIOAB30BATh AHHBIC HCIBITAHMN MEHBIIETO KOJIMICCTBA 00pasnoB,
HO He MeHee [2.

8.3.3. Eciim kosmgectBo 0OOIyyeHHbIX 0OpasuoB oaHofl cepum
(mpz ogHOM (uroeHce) ABISETCS HEXOCTATOUHBIM (B CHIY NPHYHH,
yKa3aHHBIX B I. 8.3.2) /i onpeleneHds KPHTHISCKOH TeMIepaTypsl
XPYHKOCTH B NOJHOM COOTBETCTBHH C YKa3aHHAMHM pa3d. 5 HacTog-
UeTo TPHIIOKEHUS, TO 0O6paboTKy OSKCHSPUMEHTAIBHBIX JAHHBIX
ACOBITAHMHA OONy4eHHBIX #W HeOONyUeHHBIX 00pa3uoB MOPOBOIST
CRETYIOLIMM  CIOCOOOM:

1. Crpoutcs rpaduk 3asucuMocTH yaaproi saskocta (KCV) or
TEMIEPaTypbl MCOBITAHMA 1 C HCIOJb30BAHHEM YypaBHEHUs

KCV=A+B&h[£———TQ}
C

roe A-—cpennee 3HauenMe KCV mexay sepxuaam KCV . ¥ HiIk-
oM KCV . 3HaueBmsMm  yaapmoit Bsaskoctd; B=(KCV . —
KCV,;,)/2; Ty— teMnepatypa, COOTBETCTBYIOIIAS B3HAUEHHIO A;
C—53MupuYeckass KOHCTAHTA.

3nauenns A, B, C u T, oupemenstor 06paboTkOil IKCIIEpUMEH-
TaNbHBIX JAHHBIX METOJOM HAWMEHBINMX KBANpaTOB.

Ha rpadux HaHOCAT OKCHepHMEHTalbHBIE 3HAYCHHS yAapHOH
BA3KOCTH I Kax/J0TO M3 MCHBITRHHBIX 00pasnos.

IMony4eHHble 110 NPHMBEACHHOMY BBIILE YpaBHeHHIO rpaduxy
SABNAIOTCS MCXOJHOM MEGOpMandedl Ansd ompedeneHUs KpPHUTHYCCKOI
TeMIIepaTypbl XPYIKOCTH.

2. Ilo wu3BecTHOMY 3HAYeHMIO MpedeNa TeKyieCTH MaTepHala
B HCXOJHOM COCTOSIHMM (TIpM OmpeaeNeHud 3Hadenus T,,) unu
nocie obnyvenus (Npd onpeneneHUd 3HadeHAs 1,p) TpH TeM-
nepatype 20° C B COOTBETCTBMM CO 3HAYECHMAMH, YKa3aHHBIMH
B Tabn I12.1, BbIGHpaeTCs KpHTEPHANBHOE 3HAYECHHE YAapHOU
paskoctH (KCV),. Ilpu sToM kaxnoe M3 yKa3aHHbIX B Tabnume
3HAYCHMH Opelena TeKyYecTH NMPHUHHMAETCS KakK cpejuee 3HAYESHHME,
eCnM  and ero OmpefesieHHs HCIONB30BANOCh He MeHee Tpex
0o0pa3noB, ¥ Kak MakCHMMallbHOe, ecili JUIS ero OlpeJeNeHus
HCIOJIb30BAIOCh [(Ba 0Opasma.
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3. Ha rpaduke KCV—T wna ocu opmasar (oce KCV)
otkianeBaeTcs 3Hauenne (KCV),. Uepes noay4eHHY0 TOYKY
APOBONMTCS JIMHWS, TAPAJIeibHas OCH a0CHUcC (0Ch TEMHEPATYD),
IO TepecedeHMst C KPUBOH ymapHOH BA3KOCTH.

TemnepaTtypa, COOTBETCTBYIOIAs TOYKE HepeceyeHHus, o0o3Haqa-
erca T,

4. Ha rpapuxke KCV-—T Ha ocH OpOMHAT OTKJIAbIBACTCS
spayenne 1,5 (KCV),. Uepes noayieHny0 TOYKY HPOBORUTCS JUHHS,
papauiesibHas ocd abcmuce, 10 hepecedeHds C KPMBOil ynapHO#
BSA3KOCTH.

Temnepatypa, COOTBETCTBYIOIAsi TOUKE IePEeCeUeHs], IPHHIMA-
eTcs 3a teMmmepatypy T,.

5. Ecma  passocTe Ttemmepatyp T,— Ty OxakeTcs MeHbIIE
30° C, To Temmepatypa T, NPHHMUMAETCS B Ka4ecTBe 3HAYEHUS T,
wim Tp (A0s1 ¥WCXOmHOTO U OONYy4YeHHOTO COCTOSHUM COOTBETCT-
BEHHO).

6. Ecnu ycyoeue 5 He BBINOJIHSETCS, TO B kadectBe 1, Wik T,p
npuaaMaroT 3Hadenne T,—30° C.

9. METOAbI UCNLITAHMIA HA YCTANOCTb

9.1. OBWME MONOXEHUA

9.1.1. TepMuHBI ¥ ONpenencHAs, HCHOMb3YEMBIE NIPU HPOBEICHUH
WCIBIT2HUI Ha yCTaNocTh M 06paboTke 3KCNEPHMEHTAIBHBIX aH-
HBIX, ycramaBmiBarotrcs B coorBercTeud ¢ [OCT 23207—78.

9.1.2. OnpenensieMple XapakTePUCTUKA CONPOTUBIICHUS YCTAJIOC-
TH HUCHOJB3YIOT ISt

1) nony4envss XapakTePHCTMK CONPOTUBJICHHS YCTaJIOCTHOMY
Pa3PYILEHHIO KOHCTPYKIMOHHBIX MATEPUAJIOB U UX CBAPHBIX COCIHU-
HEHHH, UCTONB3yeMbIX B pacieTaX HA LHUKJIMYECKYHO HPOYHOCTH MO
HACTOSIIEM HOPMAM;

2) cpaBHEHMS MATEPHAJIOB U UX CBAPHBIX COSAMHEHUH Pa3IMIHBIX
XHMHWYECKAX COCTABOB. TEXHOJIOTMM ¥MX H3[OTOBJICHMS H Ka4eCTBa,

3) obocHOBaHMS BHIOOPA2 MAaTEpHaOB I PaCCMaTPHUBAEMBIX
9NMEMEHTOB 000pPyHOBaHHS W TPyOOmpOBONOB.

9.1.3. OCHOBHBIMH XapakTepHCTHKAMHM, HOIECKAMMMHA Onperne-
NEHA0 N0 Pe3yAbTaTaM HCOBITAHHS METAJIOB M UX CBapHBIX
COEIUHEHNH HA NUKIHIECKYIO TPOYHOCTS (YCTANOCTh) B MAJIOMAKIIO-
BO# M BBICOKONMKIOBOM 0OONACTAX, SBASAIOTCS:

1) mmarpamma CTaTHHECKOrO ¥ LMKJAIECKOTO nedopMupoBaHAs
no nedopmanuit He Meree 3% M KOHCTAHTBH! YPaBHEHHI KPHBBIX
neOpMUPOBaHMS NPH MX CTCNCHHOM AINIPOKCHMALUN;

2) KpUBBIC YCTAJOCTH NPU HATPYXKEHNU C 33qAHHBIMU nedopma-
NUAMA H  KOHCTAHTBl YPABHEHHH KPHUBBIX YCTalOCTH HPU HX
CTeHEHHOH aNNpPOKCAMALINH;
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3) KpHBbIC YCTAIOCTH NPH HArPYXeHHH C 3aIAHHBIMH YCHITHIMHU
A KOHCTAHTHl YPaBHEHHH KDHBBIX YCTAJIOCTH NpH HX CTeneHHOH
AMIPOKCHMAIHH;

4) mpenen BHIHOCHMBOCTH MaTepHana [PH 3aJaHHOM HHCIE
IMKJIOB TIpH CHMMETPHYHOM HarpyXeHui,

3) kK03hpUIHEHTH CHIXEHHS HUKIHYECKOH MPOYHOCTH CBAPHOTO
COeqMHEHHs W MeTajla C HAmIaBkoil @,

6) KpHUBbIE JUIMTENTbHON MAKIAYECKOH NPOYHOCTH KOHCTPYKIHOH-
HbIX MAaTepHaioB M HX CBAPHBIX COSIMHEHHIT;

7) KO3bOUIMHCHT CHIDKEHMS IHKINYECKON NMPOYHOCTH KOHCTPYK-
IMOHHBIX MATEPHAIOB M HX CBAPUBIX COSTMHEHHH C YYeTOM BIIMSHUS
gelirporHoro 0bnyyenus;

8) KO3PUIHEHTR! CHIKEHHSl 1MKIMYSCKOH IPOYHOCTH KOHCT-
PYKIUOHHBIX MATEPHAOB M HX CBapHBIX COCIUHEHHH C yYeTOM
BIUSHHASA KOPPO3HOHHOM Cpebl.

914. OcnoHple Tpe6GOBaNKs K dKCrepUMeHTAIBHOMY 060pYI0-
Banuro, GopMe ¥ pazMepaMm 00pa3uOB, UX H3TOTOBICHWIO H YHCTO-
T€ TMOBEPXHOCTH ycTaHaBnuBarorcsd B cootsercTuM ¢ ['OCT
25.502—79.

9.1.5 dopma u pasMepsl 06pa3OB Ul HCIHITAHHA BBIOHPAOT-
¢ ¢ yueToM GOPMBI B Pa3MepOB CeUCHMI 3aTOTOBOK UTS DJIEMEHTOB
obopynoranns B TpybonpoBogos ADY, a Takxke mesel HCIBITAHAH.

JInst cTep)XHEBRIX H JTUCTOBBIX 2JIEMEHTOB 0GOPYNOBAHHS C TOJI-
LIMHOM CTeHKH CBRIIIe 20 MM HCHIONE3YHOTCS IPEUMYLIECTBEHHO I{HITHH-~
apudeckue o0pasubl, a aTS TOHKOCTEHHBIX JIECTOBBIX JTE€MEHTOB
00opyTOBaHES C TOMUMHON CTEHKH M0 10 MM-——IUIOCKEHE OGpasmBbl.

9.1.6 [edopmaumro paboueit vactu o6pasnos tunos Il u IV mo
T'OCT 25.502—79 u3MepsrOT MPOJOJBHEIME  AehOPMOMETPaMH,
OPH 3TOM PACCTOSHEE OT omop aedopMoMerpa IO MEPEXOTHOU
YaCTH JO/KHO ObITh He MeHee 2 MM.

9.1.7. pu wucnpitanpsx o6pasuo tumos [ u III mo T'OCT
25.502—79 mnpumenstoTcd Momepevlbie jaehopMoMeTps!.

Onpenenense mpogonbHOR gedhopManuu NpousBouTcd 1o Gop-
MyJaM

e _

o, <oy Cone i o Car Carlly—be)

[ Hp Hp

TI€ €gper €qe— AMILATY[IB! [LIACTHUCCKOH TONEpevHOH W ympyrod
monepetHon  AehopMaiEil COOTBETCTBEHHO, €y, €, — AMIUIHTYIB
YIPYTOTUIACTHIECKON MOmepeyHoil B ynpyroil mpojgonpHo# nedop-
M2l COOTBETCTBEHHO, [, H,— ko3dduuent Ilyaccona mis
IJIACTHYECKOH U ynpyro# pedopmanuit cooTseTcTBeHHO. Jonyckaer-
ca npunmMmark p,=0,5 u p,=0,3.

9.1.8. Ilpy TpOBeJCHAM HCUBITAHWH HA YCTAJOCTh HPH IOBbI-
HISHHBIX TEMIIEPATYPaX MOIPEIIHOCTh MOMUIEPKAHAS H H3MEpeHHs
32JaHHON TeMmepaTypsl pabouell wacT o6pasna He mOJIKHA
npesbiiate +5° C B amamasome temnepaTyp ot 50 mgo 600° C.
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9.1.9. O6opynoBanite mjis HarpeBa o6pa3loOB MOJUKHO obecredd-
Ba1b Harpes paboueil qacta obpasnor Tunos II u IV (uns obpasnon
tanos | u III ywaciox ¢ pammycom R) mo TOCT 25.502—79
C fepernagoM TEeMIepatyp 10 MIWHe ¥ juaMeTpy (ToJiiuie) He
Goree 5°C nHa 10 mm.

9.1.10. /Ina Martepuana, MCHBITBIBAEMOTO Ha YCTaJOCTh, OJIK-
HBl OBITH MOIYYSHB! O pasi. 2 AAHHOrO NMPUIOKEHHS U MPUIIONKe-
HUIO 6 XapakTEepHCTHKM KpalKOBPEMEHHOH M UIMTEJbHOH CTaTH-
4eCKOW HPOYHOCTH H MJACTHYHOCTH MPU COOTBETCTBYIOLIHMX TeMIIe-
paTypax WCHBITAHWH W JUIMIENSHOCTH HArpyKeHHs.

9.2. MANIOUMKIIOBAA YCTANOCTb

9.2.1. OCHOBHBIM PeXHMOM MaJIOIKIOBOTO HATPYXeHUS 00pas-
LOB ABJISETCS OCEBOE PACTsHiEHHMe-CKATHE C 33JAHHBIMH AMILIATYa-
mu  redopmarmit.

JlomyckaeTcs npoBeAeHIe UCTIBITAHKHA MPH H3rnde Wiy KpyJyeHud.

9.2.2. /Ing MaTepuasioB, CKJIOHHBIX K LMKJIWYECKOMY pa3zymnpod-
HEHUIO (C OTHOIUGHHMEM IMpeielia TEeKYYeCTH K MPEAe]Y HMPOYHOCTH
cepimie 0,7), Hapsgy ¢ MCOLITaHUSMH, VvkaszaHHbIMHA B 1. 9.2.1,
CIIEYET NPOBOMUTE UCHLITAHNA C 3aJ@HHON AMILIHTYION Hanpsike-
BHA  (YCHUTHIA).

9.2.3. XapaKTepHCTHKH CONPOTHBIICHHS MAJTOUUKIIOBON YCTAJO-
CTH, yKasaHHbIe B IL 9.1, Onpe/ensroTcs 1m0 pe3yJibTaTaM HCIbITa-
HUil cepurr 0Opa3LOB, KOTOPBIX OKHO OBITh:

1) He MeHee Tpex— ig oupemeNieHus aUArpaMM aedopMHpo-
BaHAS,

2) He MeHee NecHTH — /s ONPEIENICHHs KPUBBIX YCTAJOCTH 110
obpasosanuro TpewmH miuHOH oT cebime 0,5 go 2,0 Mv mipH
CHMMETPHYHOM IHKJIe nedopmandi wim HalpsKeHui.

9.2.4. IIpu cxnonnoctn obpaspor thuna 11 w IV nmo IOCT
25.502—79 x mnolepe YCTOWYMBOCTH JONYCKASTCH COKPAIIEHHE
qunbl paboveil wactu / ob6pasuoB tuna Il go 2d (d— mmamverp
paboueit vactu) U tama IV po 2\/@1 (b—sbIcoTa; h— TONMMMUHA
paboveil vacté miiockoro o6pasua).

0.2.5. WcnbiTaHus HA MaJIONMKIIOBYIO YCTAIOCTb MPOBOSTCS Ha
BO3AYyXeE:

1) mpu OCEBOM paCTSXKEHUN-CKATHH (OCHOBHOW BHI Harpy-
JKeHHS);

2) opu AMNIHTYAAaX HANPSKCHMW BBINE MNpPEfea TeKydeC Il
M COOTBETCTBYIOLIHX aedOpMalnsix;

3) npu CHMMETPHYHOM IHKSi€ 110 KOHTPOJMPYEMOMY NapaMeTpy
(medpopManyg MM HAOPSIKEHHUE);

4) pu umcne nukios narpyskenns ot 102 o 5-10* (ne menee);

5) npu ¥actoTe Harpyxenus q0 1 I'ni, nckirodarome# camopa-
3orpes obpasuoB Gomee wem Ha 30° C.

9.2.6. Tlopsnok npoBeneHHs HCIbITAHHM:
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1) IpOBOAATCS OCMOTP ¥ H3MEPEHHE PasMepOB cedeHns paboyeit
4aCTH 00pasnoB ¢ morpemnoctsio He Oosiee 0,5% HOMHHANBHOTO
pasmepa;

2) MpOBOMSTCS CTATHYECKHME MCTBITAHWS /I OIpE/IeNIeHHs MeXa-
HHYECKUX CBOWCIE;

3) HyneBo#t MOJHMKI Harpyxemus: o6pasroB HPOBOIUTCH NpPH
PACTSHKSHUH:

4) mepsulit 00pasell UCHBITHIBACTCA MPH aMILIUTyAe aedopmanuit
1% (mpd HarpyXeHHH ¢ 3amamHbIME nedopmarmsmu) ¥ gedopma-
nu wyjesoro nonymukiaa 0.6% (npH HarpykKeHHHM € 33JaHHBIMH
Harpy3kavg);

S) mocneayiomde 00pasumbl B 3aBHCHMOCTH  OT  pe3ysbTaTta
HCTIBITAHMS HEePBOrO 06pasnma HCHBITHIBAIOTCH TPH  aMILIMTYAAX
faehopmanmy uad gedopManmgx HyJIEeBOro rosynukia, obecrmedu-
BAIOIMX NPWOTM3MTENRHO PaBHOMEpPHOE pachpenefieEde (B Jora-
pAadMIYeCKOil TUKaje) MOJIyYaeMBIX JIONTOBEYHOCTEH B 3a7aHHOM
Juana3oHe 4mHcesJ LMKIOB corjacHo m. 9.2.5;

6) B [Iporecce WCIBLITAHAN IPOBOJHUTCH 3AMUCh HATPY30K M nedo-
pvami 12 IBYXKOOPAMHATHOM CaMONHCLE B HYJNEBOM IOJYHHKIIE
7 B muiax 107, 2-107, 3-107, 5-10°, rme p=0, 1, 2, 3, 4.

ITpu 1poBeseHHH HCHBITAHWSA C LENbIO ONpeneseHns OJroBed-
HOCTH DPelMCIPHPYETCS YHCIO LMKIOB, COOTBETC1BYIONIEE MOMEHTY
obpaszopanus rpenwnsl 0o . 9.2.3.

9.2.7 Ilo pe3ynpiaTaM UCIBITAHAH cepun 00Pa3IOB COCTABISET-
¢Sl CBOZIHEIZ [PO 1 OKOJT, BKJIFOYALOIIMH HCXOMIHBIE NAHHbIE (Mapka Ma-
repuaiia. 1¢pMoo0paboTKa, THI 3aroTOBKH, MECTO ¥ OPHEHTALMSI BbI-
pesku o0pa3uos. popma, pasvepbl I MapKUpOBKa o6pasua, THN Ma-
HIWHBL, YCHOBHS UCIBITAHMH) O Cepuut 06pa3noB. JaHHbEe 06 aMiin-
Tygax gaethopMaiiri, HaopsoKeHHH, M0JroBeYHOCTH 10 00pa3oBaHHS
TPeUMH 0 O KOHCTaHTaxX YpaBHEHWH auarpamMm nehOpMHPOBAHHS.

9.2.8. Pe3yibTaThl HCOBITAHMUI HPY HATPYXEHHH C 33JaHHBIMH
aMIumTy,lamd Jedopmanuil kaxgoro obpasia cepud NpemcTaBlis-
01CH TpAdfHYecKit B BOMHBIX JOTrapiMUIecKuX KOOPMHATAX:

1) lge, ~lgN;

2) lge,,— 1gN;

3) lge,,—1gN.

Vkasaueble BbUE AMIUTATYIB AehOpManii MPUHAMAIOTCS /IS
crabum3HpOBAHHOTO IHMKJIA WM YWCAA NUKJIOB, pasHoro 0,5N.
9.2.9. Peayibrarsl MCOBITAHUN [PH HATPYKCHHH C 330aHHBIMH
AVIIUTATYAAME HANPOKedH# Kaxaoro obpasua cepvi NpencTaBif-
to1Cs Tpadmuecku B Koopaunatax lge,,—-lg N. Ilpu stom ammnuty-
Na miaciudecknx aedopmamuit e,, yCTaHABJIMBAETCA PacyeToM IO

JeopManuy Hy.€ROTO TONYHHKIA e, no dopmyie
e g(eOARPE/E),

ap =
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rue R, —mnpegen HPOHOPUAOHATLHOCTH B HYJICBOM NOJIYHUKIE,
MIla; E—wmonyns yupyrocTr, MIla; A —xosdbduunent, xapakre-
pH3yrOIME CBA3h MeXAy pgedopMmanmeil e, M IIMPHHOW NETIH
rucTepesuca 8, B MEPBOM IOJIYLMK/IE HarpyXeHus M NPHHAMAEMbIH
PaBHBIM CpEHEMY 3HAUCHHIO COBOKYIHOCTH 3KCHEPHMEHTaJIbHBIX
3payennit 4 cepum oOpasmoB no 1. 9.2.3, onpenenseMbx NO
(opmyue
A=6,(eq—R,./E).

9.2.10. TlocTpoenye KpHBBIX YCTANOCTH M0 IKCHEPHUMEHTAILHBIM
TOYKAM HPOBOJAMICS HO CIOCOOY HaMMEHbIUMX KBaApPATOB.

B cnyyasx onpejesnenua TOAbKO aMIUTUTY/ YHIPYTONJIACTUYECKHAX
neopmarmit ¢, (6e3 MX pasfeneBds Ha YOPYTME M IUIACTHHCCKHC
COCTaBNSIOIIAE) HOCTPOCHNE KPHMBBIX YCTANOCTH JONYCKAeTCs Hpo-
M3BOUTH TpaduuecKuM HHTEPHOIMPOBAHAEM.

9.2.11. Pacuernpie XapaKTEPUCTHKH ONPEACIAIOTCA MO KPHBHIM
YCTaJIOCTH:

1) no nm. 9.2.8 m 9.2.10 B mnactudeckux aedopmammsx

e (4NY"=¢,,

r1ie M, ¢,— KOHCTAHTHl YPaBHEHMii, KOTOPBIE 3aHOCATCS B CBO/IHBIH
HPOTOKOJ HCHBITAHMH;
2) mo mi. 92.8 m 9.2.10 B ynpyrux mehopmManusx

Cae (4N)me = Rc /Ea

TAe m,, R,— KOHCTAHTHI YPAaBHEHNH, KOTOPbIE 3AHOCATCSA B CBOJ-
HBI MPOTOKOJ WCHBITAHUH;
3) no nn. 9.29 m 9.2.10 B nmactmdeckux JAeopMamusx

my __
eapN 1—6”),

TIe My, €, — KOHCTAHTbI YPABHEHWNH, KOTOPBIC 3aHOCATCH B CBOIHBIN
OPOTOKOJI HCIBITAHAH.

9.2.12. JInarpaMMy LHKIMYECKOTO NeOPMHPOBAHMS NOIYyYAOT
[0 JAHHBIM WMCHBITAHAM OPH 3aJaHHBIX AMILTATYAAX Aedopmanmii
JUTs CTaGUIM3MPOBAHHOTO NMKJA HMIIM YHC/I4 LHKJIOB, paBaoro 0,5
NOJITOBEYHOCTH B KOOPAMHATAX «pa3Max AehopMaimit 2e, — pazmax
Hanpsokend 26 ,».

9.2.13. Ilokazatenb YNpOYHECHHs KPHUBOW IHUKJIMYECKOTO HAedop-
MHPOBAHMSI B HEYNPYTOo¥ OOJACTH HONY4aroT NOCTPOCHHEM KpHBOH
IeGopMUpOBaHKsT B ABOHHBIX JIOT@PUPMHYECKHX KOOpAMHATAX
Ig 26,,):1g(2eﬂ) KdK TaHIeHC YI/Ia HAK/IOHZ aHIPOKCHMHPYHOIeH
OPSIMOTL:

26,=(2R,,)' V(2 Ee,)".
B cromHbIf HpPOTOKO HCBITAHWMHA 3aHOCHTCS 3HAYEHHE IIOKA33-

TeNnsl yNpOYHEeHWs V, HOJIyYeHHOe Kak CpefHeapudMeTHyeckoe He
MeHee 4eM i Tpex o0pa3inos.
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JluarpaMMa CTaTH4ecKoro aedOpMUpOBaHHs CTPOHMTCS aHAJO-
TMIHO ¢ 3aMeHodl 20, 2¢, 2R, Ha Gy, e, R, (Hampskenue
¥ nedopMamys HyJIEBOrO HOJYUMKIA COOTBETCTBEHHO).

9.3. MHOrOUUKNOBASA YCTANOCTb

9.3.1. XapaxTepucTHKH MHOTOIMKJIOBOH YCTaJIOCTH B 3aJJaHHOM
MaNa30He aMIUTATYl HANPsDKEHWH (medopManuil) ¥ MpU 3aJaHHON
ACHMMETPHM TOJIyYAOTCSl 1O pPe3yNbTaTaM HCOLITAHUA Cepuu
06pasnoB, 9UCIO KOTOPBIX HODKHO OBITH He MeHee [2.

9.3.2. ®opMa u pa3Mepsl 00pasnoOB Ul HCHBITAHUH BHIOH-
patotcst ¢ yderom GOPMBI M pa3MEpOB CEYCHMH 3arOTOBOK AJIA
3JIEMEHTOB O0OpPYHOBaHHS M IeNeld UCIBITaHuH.

JUist CTepXHEBBIX M JIACTOBBIX 3JIEMEHTOB 0OOPYIOBAHES C TOJN-
MUHOH CTeHKH cBbIe 20 MM HCHONB3YIOTCS HPEUMYIIECTBEHHO
IWIHHAPUYECKre 00pas3ubl, Ul TOHKOCTEHHBIX 3JIEMEHTOB 060pya0-
BaHHS C TONIMHOM CTeHkd a0 10 MM —Iiockde 0Opasibi.

9.3.3. OCHOBHBIM PEXHMOM MHOTOIMKJIOBOTO HarpyXeHus
00pa3noB sBISETCS OCEBOE PACTSKEHHE-CKATHE.

9.3.4. VicipiTaulss HA MHOTOLUKIIOBYIO YCTAJIOCTh HPOBOISTCS
Ha BO3JyXe:

1) npy  OceBOM pacCTSKCHHH-CXAaTHM (OCHOBHOHM BHJA Harpy-
KEHMSN);

2) npy CUMMETPHYHOM IUKJIE HATrPYXKeHH;

73) IpY 9MCTIe TMKJIOB HArPyXeHus s craliell cBbie 5-10* mo
107;

4) mpu yacrore Harpyxenus mo 200 I'm, ucxirodaromed camo-
pa3orpes o6pa3noB Gosee 4eM Ha 30° OT 3amaHHON TeMIEpPaTypHL

9.3.5. Ilpu oneHKe YyBCTBUTENBHOCTH MaTepualla K aCHMMETPHH
IUKIa XpoMe WcHbiTaHuii npu  kodbduimenTe acUMMETPHH
1. (r)=—1 npoBoasTCs uCHBITAHMA B 00BEME, yKa3aHHOM B I 9.3.1,

e,

upy 3Havenmsx r,(r,)=0, rae

re= Gmm/omax (re = emin/emax);

Opmin (€min) — MHHHMAJIBHOE HANpsDKCHHE (AepOpManys) MUKIA Ha-
IPYXCHUS, O s (€ny) — MAKCHMANBHOE HALpPSOXEHHUE (AedOpMartis)
UKJIa HArpyXeHHs.

9.3.6. JlomyckaeTcss [pOBeJeHHE WCHBLITAHWA MpH U3rude
C BpamieHHeM oO0pasiloB KpYIJIOrO CEYCHHs THIIOB u II mo
I'OCT 25.502—79, mpu mnockoM wusrube o6pasmos Tumos III
u IV no TOCT 25.502—79 u npu kpydeHud oOpas3moB Kpyrioro
CeYeHUs! /Ui COOTBETCTBYOLIETO BHAAa HATPYXEHHS OJIeMeHTa
KOHCTPYKIMH.

9.3.7. Tlopsimox HpOBENEHUS WCIBITAHUIA:

1) mpoBoasTCS OCMOTP M U3MEpEHUe pa3MepoB cedeHust pabouer
qactd ob6pa3ma ¢ MOTpelHocThio He Gojee 0,5% HOMHUHANBHOTO
pasMmepa;
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2) nepBLm 06pas3el, HCHBITHIBAETCH NPH AMILIMTYAC HANDSDKeHHs
(0,6=-0,65) R, (mupu HATpYXeHHH C MOCTOSHHON AMIUIMTYHOH IO
HO#It AedopManuu 3Ty aMIUTUTYy CileAyeT NpUEUMaTh paBrO# 0,4%);

3) nocnemyroume 06pasibl (IpUMEpHO 2/3 OCTABIUETrOCcs KOIH-
49eCTBA) B 3aBHCHMOCTH OT Pe3yNbTaTa HCILITaHUs NMEepBOro obpasna
HCIBITBIBAIOT IPH aMIUUTYIax HanpspkeHdi (medopmanuit), obecne-
9UBAOIINX NPUOIM3UTEILHO PABHOMEPHOE pAaclpesiefieHHe IO0Iy-
qaeMbIX JOJTOBeUHOCTEH N N0 00pa3oBaHusA TpEIMHB! JIIHHOH OT
0,5 no 2 MM B 3aJaHHOM [HaNa30HE YUCNA [UKJIOB, YKA3aHHbIX
B I 9.3.4,

4) mpegBapuTesbHO  006pabaThIBAFOT  pe3yNbTAaThl  MCHBITAHHHA
# HOJYYalOT KPHBYIO YCTaJOCTH;

5) IUISL ONpeielIeH s Tpefieia BBIHOCTHBOCTH Ha 6a3e HCHbITaHMi
107 TMKJIOB HMCHBITHIBAETCA He MeHee TpeX OBPAa3OB IpH aMIUIR-
TyAe HANpPSKEHHH, NPHHAMAeMOH IO npeIBapHTENIbHONH KpHBOH
ycranoctd. Ecnu nBa oOpasna u3 Tpex MCHBITAHHBIX MM HE MeHee
TIOJIOBHHLI MCHLITAHHBIX 00PA3Ii0B HEe Pa3pYIIAOTCA O JOCTHXEHUS
33afAHHOTO 9HCHA UWKIOB, TO AAHHAS aMIUTYAa [PHHAMACTCS
paBHO# mpedeny BBHIHOCIHBOCTH;

6) mpoBoMTCA MpPOBepKa IOJYYEeHHOTO 3HAYeHMst Npefefia BLI-
HOCJIMBOCTH HCIBITAHHEM OFHOTO 0Opa3siia pH aMIUIMTYZE, PaBHOMN
0,95 npemena BBLIHOCAMBOCTH, NPH 3TOM oOpasell He JODKEH
PaspyLIHTECS UpH 3aJaHHOM 9HCJIE LHKIIOB;

7) okoHYaTebHO 00pabaTBIBAOTCA  Pe3yibTaThl HCILITAHHH
U OUPENeSIFOTC XaPAaKTEePUCTUKH MHOTOLMKIIOBOH yCTAlOCTH, NpH
9TOM OnmKaifiiias X Tpelesty BBIHOCIMBOCTH JKCHEPUMEHTAJbHAS
TOYKAa [OMKHA ObITh MONyYeHa OpH amiuiaryde He Oosee 1,05
npenesa BBIHOCIHBOCTH.

9.38. Ilo pesyIbTaTaM WCHBITAHME COCTABIAETCH CBOIHBIA
OpOTOKOJ, B KOTOPBIl 3aHOCATCS HCXOAHBIE JaHHBIE (Mapka
Matepuaina, TepMooOpaboTKa, TUIl 3arOTOBKY, MECTO M OPHEHTAIKS
BBIpE3KH 00pa3nos, ¢opMa, pa3Mepbl W MapkHpoBka o6pasma,
yCIIOBHS HCHBITaHHHM) O cepum 06pasLOB, AaHHLIE 00 AMIUIHTYAax
HanpsDKeHuit (meopMaudil) U JOJTOBEYHOCTH.

9.3.9. Pe3ynbraThl HCOBITAHMH KaXIOTOo obpasua IpeacTaB-
JSIFOTCH Tpadiueckd B MBOHHBIX JIOTapHPMHYECKHX KOOPAMHATAX
lgo,—1gN.

9.3.10. MocrpoeHne KPHUBbIX YCTAJIIOCTH IO IKCIEPUMEHTANLHBIM
TOYKaM IPOBOAMTCA 110 CHOCOOY HAMMEHBINMX KBaJpaToB.

9.3.11. To xpuBOH yCTaJOCTH ONPEHENAIOTCS PACUETHBIE Xapak-
TEPUCTHKH — IIpee)l BBIHOCIHBOCTH HA 3aJaHHOM Oase M MOKa3a-
TeNlb CTENeHH M1, KPHUBOH YCTAJIOCTH:

6, N™=R_,NT",

rae Nyo—3agaHHoe 49HCIO pukioB (6a3a HcObITaHui).

9.3.12. TTo pesynbTaTaM HCHBITAHHH IPH aCHMMETPHYIHOM 1MKJIE
no m. 9.3.5 onmpenensercs Ko3¢hdUUEEHT YyBCTBHUTEIBHOCTH MAaTe-
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pHana K acHMMETDHHM UMKIAa HampsokeHH# (aedopmanmit) mo
tdopmyse
2R_
— (lv—rc)
Gmxx
q’ﬂzi#w

1+r,

8.4. ANMTENbHAR UVKNUYECKAA NPOYHOCTDL

9.4.1. VicnbiTanus Ha JIMTENBbHYIO LUKIAYECKYEO IPOYHOCTD
mpoBoisaT mo T'OCT 25.505—85 «Pacyersl ¥ MCOBITAHHS Ha
HpoYHOCTE. MeTo/Ibl MexaHUYeCKUX UcnblTaumit Metauios. Mcemeita-
HUS [IPH MaJIOIHKJIOBOM HEH30TEPMHUYECKOM H TepMOYCTaJIOCTHOM
HarpykcHuax» Ha 6ase 2-10% 4 mpu Temmepartype, BBI3bIBAFOLIEH
HAuOOJIbIee CHUXEHHE IJIMTEJbHOH ILTACTUYHOCTH HCCHEAyeMOro
MaTepHaia. XapakTepUCTUKH IUTHTENbHOW HpOYHOCTH W IIaCTHY-
HOCTH ONpPENesstoT B COOTBETCTBHM C TpeboBaHMsMH pasf. 4
HACTOSILETO MPHJIOKEHHUSL.

9.4.2. OcHOBHBIM BHAOM HArPYXeHHUs SBISETCS OCEBOE paCTs-
KEHHC-CKATHE € 34/AHHBIMH AMILTATYJaMH medopManuil.

Jlonyckaercs mpoBeneHHE WCHBITAHWN NpU H3rube ¢ 3aaHHBIM
nepeMelIenne .

9.4.3. WcopiTaHus OPOBOAAT OO0 MOMeHTa 00pa3oBaHHS Tpe-
WuHbl JmHoM o7 cBeie 0,5 mo 2 MM:

1) B Manonuknosoii o6mactu (10%—10* nukioB) mpu cummer-
PUYHOM uukie Harpyxemus (r,= —1);

2) B BBICOKOLHMKIOBO#H 061acTh (10° — 107 1uk0B) pH CHMMeT-
PUYHOM U nyibcupyiomeM (r,=0) MMKIAX HAIDYXEHUS.

9.4.4. YacToTy HATrpy>XEBUsI ¥ BPEMS BBLACPXXKH NIPU MaKCHMAa/b-
Hofl gedopMAUUM UMKJIA NPHHAMAIOT TAKUMH, YTOOBI MaKCHMajib-
Has TPOJOJOKHTENBHOCIh MCHBITAHMI B TNpedeiax IOaHHOW CepHH
00pAa3LoB Ha NpUHSATOH UMKIOBOU Oase cocrapnsina He Meree 10%
IHTENBHOCTH JKCUNyaraldy 3jeMeHTa KOHCTPYKIUH, H3TOTaBJIH-
BaeMOI'0 M3 HCClieyeMOoro maTepuania.

9.4.5. KosnuuectBo o0pa3iuoB B mnpeneiiax OJHOH Cepu# HOJDKHO
ObiTh He Menee BoChbMH (10 /Ba 0Opasia Ha dYeTHIpEXx YPOBHSX
aMIuUMTy nedhopManuii).

9.4.6. Pe3ynbTaThl HCHBITAHWH NPEJCTABISNIOT B BHJAE KPUBBIX
YCTATOCTH N0 TMapaMeTpy UIUTENbHOCTH BBIAEPKKH. JlomyckaerTcs
IIPOBOJUTH NOCTPOEHHE KPUBBIX YCTANOCTH NO SKCIIEPUMEHTAIBHBIM
TOYKaM TpaQuiecKHM WHTCPHOINPOBAHHEM.

9.4.7. PacyeTHbIC XapaKTePpUCTHKH IJIUTEIIHLHOMN [MKIITYECKOH IpOY-
HOCTY ONPEJessioT, HCoIb3ys peKoMeHAamy npunoxends 7 Hopm.

9.4.8. ITo pe3yJibTaTaM HCHBITAHUI NPH ACHMMETPUYHOM LMKJIE
no m. 9.43 onpemeiistor Ko3(QpUNHEHT 4YYBCTBHTEIBHOCTH MaTe-
puaja K acHMMETPUH IMKJIa HAIPYXeHHs, HUCIOAB3ys (opmymny
m. 9.3.12.
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9.5. UMKIMYECKAA NPOYHOCTb CBAPHbIX COEAVHEHWIA
U METANNA C HAMIABKOW

9.5.1. McoblTanns ga ycTanocTh MeTajula pPasiuYHBIX 30H CBap-
HLY COeIMHEHUN M MeTallla C HAIUIABKOM MPOBOIST B COOTBETCTBUH
¢ rpebopammsmu TOCT 25.502-—79, I'OCT 25.505-—85 u mm.
9.1—9.4.

9.5.2. Tlpy MCHBITAHMYM METAJIa CBAPHOTO IIBa HPOIONBHYIO OCh
o6pasnos tunos II, IV no 'OCT 25.502—79 cnenyer pacnonarath
MapaJuleJIbHO OCH CBapHOrO CoequHeHus. J[omyckaeTcst HCIob30Ba-
Hue obpasuoB tunos [ u III ¢ pacnonoxenmuem ocm o6pasios
NepICHANKYIAPHO OCH CBapHOTO COEJWHERHS.

[nst u3roroBnenns oOpa3oB MCHONB3YIOTCS CBapHLIE COCAMHE-
HUSl TIEPBOM KaTeropuu.

9.5.3. Ilpu wucmblTamky MeTaJula MEPeXOAHBIX 30H (30HBI
CIUIABJIEHHS ¥ 30HBI TEPMHYECKOTO BIIMSHHS) MUHHMAaJIbHOE CEYESHHE
o6pasnoB tunos I, III no TOCT 25.502—79 cnenyer pacnonarathb
B HCHBITHIBAEMOW 30HE cBapHOro coeguHeHus. [lo pesymbraTaM
WCHILITAHUH CTPOMTCS KpUBasl YCTAJIOCTH, SBISFOIIASICA HIDKHEH
orunbaroied KpUBBIX pPa3NMYHBIX 30H CBapHOTO COSAMHEHWSL

JlomyckaeTcst MOIydyaTh KPUBYIO YCTAJIOCTH, MCHONB3Ysl 00pa3iibl
munos II u IV ¢ pacronoxenuem B mpefenax 06a3bl M3MEpeHHs
OpORONbHOM nmedopmarnuu BeeX 30H CBAPHOTO COCIOMHEHUS.

9.5.4. Onpenenenne XapakTEPUCTUK IMKIMYECKOH MPOYHOCTH
MeTaqia ¢ HAIUIaBKo# NpOBOAAT Ha ofpa3smax ¢ COXpaHeHHEM
HanlaBKky B HaTypanbHyro Benmauuy. Ilpu 3Tom BBICOTa 0Opasma
npuHuMaeTcs paBuoil H=4B8, rae B-—TomimHa HAIUIaBJIEHHOTO
cnod. [Inst OFHOCNOWHOW HAINABKH [OMyCKaeTCsl MCIOJb30BaHWE
obpaznoB ¢ MeHblMM ceuenuem paboued wactu. Ilpum sTOM
TONIIAHA HAIIABNEHHOrO CIIOS AOKHA OBITh He mesee (2+0,5) MM,

9.5.5. [Ins onpenenenusi AMarpaMMBbl IUKJIHYeCKoro Aedhopmupo-
BaHMS MeTajula HallJaBKM WMCIIOJB3YFOT 0Opasell, 1IeJIMKOM BBIpe3aH-
HBIl M3 MeTalla HAIUIABJICHHOTO CJIOS.

9.5.6. Ecnu npu MCHBITAHME METaJlla NEPeXOMHBIX 30H CBAPHBIX
COeIMHEHMH (MKIMYECKUEe pa3pylleHus] BO3HUKAIOT HE B PacCMaTpH-
BaeMoii 30He 0o0pa3ma, TO McCneayeMas 3oHa obpa3ma MepeHoCHTCs
B TY 4YacTh, TI€ BO3HMKAIOT pa3pyLICHMS.

9.5.7. llpu wucmpITaHHSX TUIOCKHX 00Opa3noB C HAIUTABKOH
OpOM3BOIMTCS (QUKCANUS 30HBI, B KOTOPOW BO3HMKAIOT TPELIMHBI
(HaTIaBJICHHBIH CJIOM, MOAHAIIABOYHAS 30HA, OCHOBHOW METaul).

9.5.8. Tlo pesynbraTtaM HCHOBITAHMH HA YCTalnOCThb OCHOBHOTO
MeTajla B COOTBETCTBMM C yKaszaHHbIMu mm. 9.2—9.4, a Ttakxe
MeETajula CBAPHBIX COEJWHEHHH M METa/Ula C HAIUIaBKOM ompene-
nsieTcst KO3QOUIMEHT CHIDKEHUS [UKIHYECKOH MPOYHOCTH CBAPHOTO
COeAMHEHNS WM METa/Ula C HalJaBKOH ¢, MPpH 3aJaHHOW JONITOBEY-
goctt N mno dopmyne

(ps:eas/em
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rie e,,— aMIUIATyRa ae@opManue mO0 KpWBOHM yCTajOCTH CBapHOTrO
COCMMHEHHS, e, —aMILIATyna aedhopMamuy MO KPUBOH ycTanocTH
OCHOBHOTO MeTaa.

9.5.9. [lnd omnpegeneHus 3HAYCHWH @, HCIOJB3YIOTCS KpPHUBLIE
e,— N, nonyyennsle no m. 9.5.3, 9.5.4. Ecnu nonyyennoe 3HavyeHue
¢,>1, To mpuEEMaercs @ =1.

Ecnu B uurepBane wucen makios 102—107 ornuume @, or @,
npu N=10* okaxercs me 6onee ueM Ha =+ 10%, TO TpUHEMaeTCs
MUHHMAJIbHOE 3HAYEHHE ¢, YCTAHOBIEHHOE MO KpHBOH @, —N.
B ocranbHBIX Clyvyasix 3HaYeHHS @, ONpPeAeAIOTC MO 3aBUCHMOCTH
@,-—0,(e,), KOTOpas ¥ HCHONB3yeTCS B pacyerax.

9.5.10. Pe3ynbTaThl muKNIMYecKUX WUCHBITAHWA MeTajlla CBapHBIX
COCOUHEHN W MeTaljla C HalIaBKOW 3aHOCATCS B CBOAHBIN
NPOTOKOJI HCHBITAHUH.

9.6. LMKIMYECKAA NPOYHOCTb OCHOBHbIX MATEPUANOB, CBAPHbIX
COEQMHEHAW W METANNA C HANNABKOW B KOPPO3WOHHLIX CPERAX

9.6.1. Ilpn wcobITaHMSX Ha MUKIMYECKYIO HPOYHOCTL OIpese-
JIAFOTCSL CIEAYIOIIe PacHETHBbIE XapaKTepUCTHUKM:

1) KpuBHIE YCTANOCTH TPH MAJIOMUKIOBOM HATPYXKEHUH B aAMILTH-
TyAax yOpyromnactuyeckux maehopmamuili Ha BO3MyXe W B Cpele mpu
3aJaHHBIX TeMneparype, GOpMe NMKIAa M YacTOTe HATPYKCHUS;

2) @, (¢rs) —KOIDHIMEHT KOPPOSHOHHOrO CHIKEHMS IHKJIH-
4eCKOH MPOYHOCTH OCHOBHOTO MeTajula (CBapHOTO COeMHEHHS),
paBHBbI OTHOILEHNIO 3HAYCHHS e, 10 KPUBOH YCTAaNOCTH, MOJyd4eH-
HOI MPU UCHBITAHUSX B Cpejie, K 3HAYEHHIO e, 10 KpUBO# yCTanocTH,
TOJNY4YeHHOH MPU HCOBITAHUSX HA BO3JyXe OOpa3moB TOTO XKe THIIA,
MpH [OJTOBEYHOCTH N

3) @, (®.)— MMHEMANbHOE 3HAYEHHE KOODOHINERTA KOPPOIHOH-
HOTO CHHXEHHS IUKJIMYeCKOH HpOYHOCTH @, (¢,). _

B panpHedllieM HMCHONB3YIOTCS TOJNBKO OOO3HAYEHHS @, U Q.

9.6.2. KosdduimenTsr KOPPO3HOHHOTO CHIDKEHMS UKIMYECKOM
OPOYHOCTH ONpENENsIOTCH [0 Pe3yibTaTaM MCHBITAHUN Cepuit
0o0pa3snoB Ha BO3AyXe M B KOPPO3HOHHOH Cpelle B HMASHTHYHBIX
YCIOBUSAX IO TEMIIEpAType HCHBITAHUS, MaTepdaly ¥ pa3MepaMm
paboveit yactu oOpasua.

9.6.3. Ilpy HCHBITaHMAX MCHONB3yIOT 0Opasus THNOB [—IV mo
TOCT 25.502—79. Ilpu 0ceBOM DACTSXEHHH-CKATHH WITH Kpyde-
HMM NPUMEHSIOT TpPyOuaThlf OOpa3denm, ykazaHHpI Ha puc. [12.2.

Tlpu HarpykKeHMHM YHCTBIM MM KOHCONBHBIM H3rH6OM HCHOJL-
3y10T 00pasnpl, pabodyast 4acTh KOTOPBIX MMOKa3aHa Ha puc. I12.3,
I12.4. KoHCTpyKnust nepexoHpix 30H JOJDKHA MCKJIIOYATh paspyllie-
HHE B UX Mpemenax.

9.6.4. Ilpn wcnbiTamuyM 06pasuoB, COAEPKAIMMX B [pedeax
paboueil YacTH 30HY CIUIABNICHHS, M3MEpEHHE H DErylIMpOBAHHE
aeopMaIMH OCYHIECTBIIOTCS, KaK ¥ JUIs OAHOPOAHOTO MeTajuia.
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Puc. 112.2. O6pasen ais uCTIBITAHWH NPH OCEBOM paCTSKEHMM-CXATHUM W KPYCHUM:
(d~—d,}d=0.05-0,1; d—d;>1 mm, R>d; |=(3~4)d Jlna ofpasuos pacisxenms-cxarus /fd
onpesensercd TpeOOBAHMAME  YCTORIABOCTH

9.6.5. Komruectso 00pasnosB u TpeDOBaHUS K UX W3TOTOBICHUIO
yka3aHbl B 1. 9.2 HAacCTOSINEro HPUIIOKEHHS.

9.6.6. O6pa3nbl MapKupyioT ¢ ODOHX KOHHOB B TAKHX MeCTax
U TakuM crocoboM, 9100kl He MOHH3UTH COMPOTHBIIEHHE MUKIHYe-
CKOMY pa3pyHICHHIO # 00eCneYHTh COXPAHHOCTh MapKHPOBKH MOCIE
HCHBITAHUH.

9.6.7. O0pa3sen UCHBITHIBAIOT B COCTOSIHHH, COOTBETCTBYIOMIEM
COCTOSIHMIO MeTalUlda B H3TOTOBJICHHOM WIM 3KCIUIyaTHPYEMOM
U3IENUH.

9.6.8. Ilpn HccieOBaHMM MEXaHHU3MOB KOPPO3HOBHO-YCTaJIoCT-
HOTO paspylieHdst JolyckaeTcs mOpenBapuTenbuas obpaboTka
06pasiios:

1) aBRTOK/ITAaBHPOBAHHE;

2) OKHCNIeHHEe Ha BO3IYXE IPH [OBBIIEHHbIX TeMIepaTypax;

3) BBlZepKKa UpH MOBBIIEHHONW TeMIlepaType ¢ HpedBapuTelb-
HOM Inactuveckoi nedopmanuedl wunu Oe3 Hee;

4) NpOBOUMPYIOUINHA HArpeB 3aroTOBOK 00pasiloB NPH HCCIENO-
BaHHM BIIUSIHYS UKJa CBAPKU HA OCHOBHOM MeTajll B OKOJIOLIOB-
HOR 30He.

9.6.9. Tipu oceBOM pacTsDKEHHU-CXXAaTHH 00pasioB u3Mepe-
HUE M KOHTpOJL aedopmamuii ONpPEneNnstoTcss B COOTBETCTBUH
¢ I'OCT 23.562--79.

9.6.10. Ammnuryay ngedopMaudy Ha IOBEPXHOCTH paboueit
yacTd o00pa3ua M3 OJHOPOJHOIO MaTepdaja C TOCTOSHHBIM
OPSMOYTOJIBHBIM TOIEPEYHHLIM CeUeHHEM IPH HarpyKeHHH YHMCTBIM
(4eTBIPEXTOUCHHBIM) H3TMOOM OmpemeNsiioT o ¢dopmyine

e,=A,8s/12,
roe A,—aMIjuTyga nepeMenieHus cepequHbl pabodedt wactu
OTHOCUTEJILHO CPEAHUX OMOp, MM; §-— BBICOTA MOLDEPEYHOTO Ccede-
Hust paboucii wacrm obpasma. mMM; [,—namunpa paboued uactH
obpasua (paccrosiHie Mexiy CPeIHUMM OIOPaMH), MM.

CxeMa HarpyXeHHs 4UCTBIM M3ruOOM npusemena Ha puc. [12.5.

ITpu ucnpTaHuE 00pa3ua U3 OJHOPOTHOTO WIIE HEOJHOPOIHOrO
MaTepyayia (HaImpuUMep, BKIIOYAIOHIErO pa3iMYHbiE 30HHI CBAPHOTO
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“

Puc. I12.3. PaBoyas 4dacTb o6pasua s HCILITAaHWA OPH 4HCIOM w3rube:
22 mm; L,=Ts 1L.5<bls<2.5

<

Puc. 112 4. ®copma w pasmepel paboueit wactw obpazua s MCOBITAHMH TIPH
KOHCOIIBHOM  H3rube’

h, Mm b, MM Hih Rih

210 @2-10)k 15--2 >5

COeIMHCHNS) aMIUMTYAy nepopmamuii B paboueit wacth obpasia
JIOTIYCKAETCS ONPeNessTh SKCIEPHMEHTANbHO, HAOPUMEP METOIOM
TEH30METPUPOBAHUA.

9.6.11. [ebopmammio pabouell wactu obpa3ma HOIycKaeTcs
OnpeessITh O NePEMEIICHUIO 3aXBATOB BHE aBTOKJABA ¢ HCIONb-
30BaHHEM TAPHPOBOYHBIX 3aBHCHMOCTEH, HOJIyYaeMBbIX NPH MCIEITA-
HHUSX Ha BO3/yXe.

9.6.12. WcnbiTatenpioe obopyroBaHUe BK/IOYAeT KOHTYp. 3a-
TIOJTHEHHBIA Cpeod, ¥ HarpyxXaroliee yCTPOHCTBO, KOTOPBIM MOXET
CIYXHTH yHHBepcalbHAsd WM CICHH4TbHAs WCIHITATENbHAS Ma-
IiMHa, o0ecreynBaolas MOMAepXanue 3aJanHOIO PeX¥Ma Harpy-
KEHHs, (OpPMBI M XapaKTEPHCTHK LHKJIA.

9.6.13. HcopitaTenbHoe 00OpYMOBAHHE OKHO OOECIEYHBATD:

1) u3Mepenne nepeMeienuii ¢ MorpelHocTpo He Oonee +3%
3aJJaHHOTO 3HAYeHHS;

2) HOTpEenIHOCTh TOAJEPXAaHUS IHKJINYECKHX TMEpeMelIeHAN He
JOJOKHA TipeBbimaTh +5% 3amaHHBIX HAYCHMIL:

3) HOrpenIsoCTh NMOJICPXAHUS M U3MEPeHUs 3alaHHOU Temrepa-
Typel He moJpkHA npeBbimaTth +5°C B npama3oHe TeMIepatyp
20—350° C;
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Puc. 112 5. Cxema HarpykeHus NpH3MaTHUecKoro obpasua 4MCTHIM m3ruGoM

4) KOHTPOJIb U MOANEpXaHWe HABJIEHUS C MOrPEHIHOCTHIO He
6oee +5% 3amaHHOrO 3HAYCHUS,

5) KOHTPOJIb ¥ NOAACpXaHue cpedbl MO 3HaveHmo pH=
=4,5-10,5, comepxanuto monoB Cl (mo 10 mkr/xr) u O, (mo
10 Mr/kr), a Takke HO JPYTMM COCTaBJISIONIMM, BBOIUMBIM
B COCTaB pealIbHOM paboueil cpembl, HanpuMmep, Mpu GOPUPOBAHUK
WIM PEryIMpOBaHUM COAEpPXaHMS KUCIOPOAa € MOTPENIHOCTBIO He
bosee +10% 3amapHOrO 3HAUYEHUS;

6) IPUHYIUTENBHYIO UUPKYJISLMIO Cpeabl (NOMyCcKaloTCs HCIBITa-
HHSl TPY €CTECTBEHHOH uUPKYJISINN);

7) bukcanuio MOMeHTa BO3HMKHOBEHUS TpPEIUHLL JuiMHOM 0,5 —
2 MM wWiH pa3pymieHHs Kaxmoro obpa3ma B Ipouecce paborwl
HCIBITATENLHON MAIIMHBL.

9.6.14. VcnbiTauuss MpPOBOASATCS:

1) mpy nynbCHPYIOMEM M CHMMETPHYHOM IMKIax AedopManuit
PH OCEBOM DPAaCTSDKEHHM-CKATHU MM KPYUSHUMH IWIMHIPHIECKUX
M TpyOuaThix 0Opa3NOB, YUCTOM HIIK KOHCOJBHOM u3rube Mmiockux
oOpaznos. [lomyckaercss npoBegeHNe UCHBITAHUM TOJIBKO IO IIyJIb-
CHDYIOLIEMY IHKILY;

2) npu umcie [EKIOB HAarpyxenws or 102 go 5-10%

3) Ha BO3QYXe M B KOPPO3HUOHHON cpele NpH OIMHAKOBBIX
TeMiepaTypax (Ip# MaKCHMAalbHOH TeMmmepatype pabouell cpemsl
B 00s3aTeNbHOM nopsake). YacToTa (CKOpPOCTH) HATpYXKEHHs Ha
BO31yxe oupeneisercs tpeboBammsmu T'OCT 25.502—79;

4) ma Bo3myxe B coorsercrBuu ¢ TI'OCT 25.502—79;

5) B cpeme ¢ BuepXKo#l Af, Tpu MaKCHMalbHOR ne(bopMauHu
PACTSDKEHHs (A10>30 c). Omnpepensercat (¢)o U (@), mpu N=102,
103, 104, 5- 104

6) cnenyronme MCHBITAHAS HA IMKJIMYECKYIO IPOYHOCTD B Cpesie.
OPOBOASATCH C YBENIMYEHHAEM BHIOCPKKH At —mAto, roe m=:
=5, 10, 50, ..., © coorBercTBeHHO n=1, 2, 3, ..;;

7) WCIBITAHUST  NIPEKpAUIAFOTCS, €ClM  BBIMOJIHAETCS  YCIIOBUE
[(Pe)n-1—(Pu)n] 0,1 u Ha rpadukax saBrcAMOCTeil (@)m oT lg(A1,,)
npr 3HaueHmsx N=102, 103, 104, 5-10* ormeuaercs CHIDKeHHe
(@) -
Tien)] npu Bo3pacTannd Ig(Az,)

TeMMa YMEHBIICHHS (Q,),, T
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yobiBaer. 3apucumoct (@), oT Ig(Af,) mpuBomsT B CBOZHOM
OpOTOKOJiE HMCIBITAHMI; _

8) mpu (@),>1 mpurmmaror (,),=1.

9.6.15. llepen uCHBITAHUSIMU H3MEPSIOT pa3Mepbl MONEPEYHOrO
ceueHns pabouedt dactu 06pa3noB ¢ morpemHocThio He 6oitee 0,5%
HOMHHANBHOTO pa3Mepa, 3ateM o0pa3ubl 00€3KUPHBAOT U IIPO-
MBIBAIOT,

9.6.16. Ilpn mnepepblBe B HCHBITAHMSAX HA MHOroo6pasmoBoil
yCTaHOBKE MPOBOMAST OCMOTp BCeX 00pasioB, ¢uKCanuio B MPOTO-
KoJie pa3MepoB, umcia, ocobeHHocrel u  Mect 00pa3oBaHMs
TPELIHH.

Hcnbrranus MpephIBArOT Ul YAAJIEHUS Pa3pyLICHHBIX 00pa3noB
WM YCTpaHCHHs HEHCHIpaBHOCTeH. BpeMst ocMOTpa C 1eiibio
OGHApYXEHHMs TpeIuH Ha oO0paslax, MCHBITBIBAEMBIX HOpH MUHU-
MajbHOW aMILMTyde AeOopMalmil, yCTAaHABIMBAIOT IMOCIE pas3py-
nrenns 06pasmoB ¢ Gojee BoicokuMH nedopMandsiME Ha OCHOBe
AHATIM3a pe3YJIbTATOB MCHBITAHMM, NPEACTABICHHBIX B KOOpOUHATAX
lge,—1gN.

9.6.17. O6pa3upl mociie MCHBITAHMN OCMaTpuBaroT, QUKCHPYIOT
YUCHO U OCOOEHHOCTH DPACHOJIOXKEHUS TPEINVH, MOJBEPraloT MeTa-
sorpadudeckoMy uccnemoBaHAro. I[ToBepxHOCTH H3i0Ma ofpasma
MccilefyeTcst i YCTAHOBJIGHHS BHA pPas3pyLLeHHs.

9.6.18. B mpoTokoJsie HCHBITAHKH YKa3bIBAIOT:

1) HoMep oOpa3na (MapkupoBKY);

2) MapKy MaTepHaja, €ro COCTOsHHE, HOMep ILIaBKH;

3) opueHranuio BbIpe3KH 00pasimoB, BHA 3arOTOBKH;

4) HOMEep CeKIMM U SYeHKH, B KOTOpOHl pa3memeH obpasem;

5) pasMepbi cedyenus paboueil uyacty (TOJABKO N0 M MmOCie
McHbITaHuH);

6) cocTaB cpebl ¥ JaThl e¢ KOHTPOJIs (MEPHOMIHOCTh KOHTPOJIs
YCTAHABIMBAETCS B IPOLECCE MOATOTOBKM MCHBLITAHMH M KOPPEKTH-
pyercst MpH WX NPOBENCHHH);

7) TeMnepatypy, maBJCHHE CpeJlbl;

8) MaxcHManbHOE W MHUHHAMANBHOE YCHJHS ((aKyjibTaTUBHO);

9) maTHl Havana MCHBITAHHH, KOHTPOJIBHBIX W3MepeHHH W OKOH-
YaHUS MCIBITAHMIA,

10) uuciio nukiIoB [0 paspywenus N, ¥ 0OHAPYKEHUS TPeriMHbE

P

11) madopManuio o mepepbiBax B HCHBITAHUAX, YDOBHE Harpyke-
HEst o0pa3na NpU mepepblBe HCNBITAHUH, W3MEHEHHMSX PEXHMa,
Y{Ciie TPEIMH M XapakTepe paspylleHHs, O MECTHOW M oOiei
KOpPO3HH.

9.6.19. Coaublil NPOTOKOJI HCHBITAHHI COCTABIIIOT MO IPOTO-
KOJIAM MCOBITAHHH OTHENbHBIX 00Opa3[oB CEpHH.

9.6.20. INocTpoenue KpUBBIX YCTANOCTH, MOJYYEHHBIX HA BO3AyXe
¥ B Cpefie, IPOBOJAT B COOTBETCTBHH C YKa3aHHsIMH pa3nm. 9.2—9.5
HACTOSINET0 MPHUJIOKESHUS.
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9.6.21. KoodhduuueHT CHIKCHHS IMKIMYECKOH NPOYHOCTH ¢
NPUHAMAIOT PABHBIM 3HAYEHHIO (Q,),, ONPENCNEHHOMY B COOTBET-
creun ¢ m. 9.6.14.

9.7. BNIMAHWE OBNYYEHUA HA UMKNUYECKYIO MPOYHOCTb OCHOBHbIX
MATEPUANOB, CBAPHbIX COEQMHEHMA M METANNA C HAMNABKOW

9.7.1. WcnpiTainst 061y4eHHBIX KOHCIPYKIMOHHBIX MAaTepHajoB.
HX CBapHbIX COeJMHEHU} M HAIUIABJIEHHOTO MeTalja Ha OWKJIHYe-
CKYIO MPOYHOCTH NPOBOJAT B MaJlOMUKJIOBOIT 00JIaCTH HAarpy)eHus
{9MCIIO MKNIOB [0 paspyluenus N, H3MeHseTcs B uETepBate or 107
o 5-10%).

9.7.2. Wcnsrranus npoBOAAT /Ui OnpejencHus KoshduuneHToB
CHIDKEHHSI COMPOTHBJICHUS [IUKJINYECKOMY Pa3pYILIEHHIO MaTepUaoB
@p, UX CBAPHBLIX COCAMHCHUN M MeTajula HAITABKH Qp, B Pe3yibTaTe
HEHTPOHHOTO OOJIyueHHs.

9.7.3. KoadduumeHT cHmKeHUS COMPOTUBIICHAS MaJlOIUKIOBOMY
Ppa3pyLeHHIO (;)F=(cpfs) ONpeHessitoT NP CHMMEIPUYIHOM [UKJe
3ajianHblx fgedopManuy m Temnepatype 20° C B 3aBHCHUMOCTH OT
TeMnepaTyps 00JIydeHus, NepeHoca HelTpoHos (£>0,5 M»B) u am-
mATyas gedopmaimu.

9.7.4. O6pasupl It UCHHITAHWH MOTYT ObITh  OOJIydeHB
IpEABAPUTENLHO KM BLIPE3aHbI U3 JJeMeHra KOHCTPYKIHNHY, NOABED-
TaBIIerocss B [IPONECCe OKCIUTyaTamuu JIeHCTBHIO HEHTPOHHOTO
00mydeHMS.

9.7.5. Teomerpust pabouedl wacTu oOpa3nOB JOJUKHA COOTBET-
creosats ['OCT 25.502—79.

Homyckaercs ncnons3oBaHWe 0Opas3ioB, 1PUBEACHHBIX Ha
puc. I12.6 —T12.8.

9.7.6. ®OpMbI B pa3MeEphl TOJIOBOK ODPA3LOB 3aBUCAT OT YCJIO-
Buil oOnyueHus (TENNOCHEMa W KPEHcHWS B HABECKS WIM aMITyJie)
¥ cnocoda ero KpemjjeHHs B 3aXBaTax UCHbITATENIHbHOH Mauldmbl.

9.7.7. Bce 0oOpa3mpl AOJDKHBI ObITh NPOMAPKHPOBaHBl ¢ 060HX
KOHI[OB, IpHdeM MapKHpPOBKa JIOJKHA COXPAHATHCS Ha BCEX CTAIUsAX
OGy4eHUss W TOCHEAYIOIIEr0 HCIbITAHUS.

9.7.8. Obnyuyernne 06pa3OB MPOBOAKUTCS B COOTBETCIBHY C Tpe-
OOBaHMSMH 1. 8.2 HACTOSINETO NPHIIOKEHUS.

9.7.9. Hcneiranpe 0ONydeHHLIX OOpa3ioB HAa MAJOMUKIOBYIO
YCTAJIOCTL MPOBOAAT MPH HATPYXKECHHU 3aJaHHBIME IedopMaiusMu
(oceBoe pacTspKeHWe-CXKaTHe, MOBTODHbIH H3rHO WM KpyHdeHHe) MO
CUMMETPHYHOMY MKy mpu Temmepatype 20° C.

9.7.10. DxcnepuMeHTaNbHOE ODOPYHIOBaHME, KOJMYIECTBO 00pas-
OB ¥ TNOPSA/AOK IPOBEHEHHS HCHBLITAHMH HOJDKHBI YAOBNETBODATH
tpebosanusm [OCT 25.502—79.

9.7.11. Ucnepitanne 0Opa3ioB B HCXOMHOM COCTOSHMH TPOBOIST
mo TOW JXe MeTOAMKEe ¥ Ha TOM JKe OJKCIepUMEHTAlbHOM
00OpyHOBaHNH, YTO K HCObITAHHE OOJIYYEeHHBIX OOpa3lOB.
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Puc. 12.6. ®dopma 1 pasmephl pabodeit wacTn obpasua Wil ucHbITaHAR B yCIOBHAX

OCEBOTO DACTSIKCHHA-CKATHA Tpu R=d:

d, MM

e

1

Puc. [12.7. ®opma wu pasmepbl paboyeii wacTm ofpasua Uil HMCHBITAHHHA MOpH
MOBTOpHOM H3rube:

h, MM b, MM

Hih

Rih

210 2—10)

1,5—2

25

9.7.12. KoHcrpykums o00OpydoBaHHS [JOJDKHA OBbITH TAaKOBa,
4yro0bl 3axperuienne o0pa3loB B 3aXBaTaX MAIUMHBI, ONEPANHH 110
HACTPOHKE €e Ha 3aJaHHBI PEXUM HATPYXKEHHS H YCTAHOBKA
IKcTeH30MeTpa (TeH3ope3ucropa) Ha paboder dacT oOpa3na MOIrIA
OCYIIECTBIATHCA JUCTAHOWUOHHO MPH MOMOIIM MAaHHUMyJISATOpA.
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Puc. [12.8. ®opma u pasmepbl paboueii wacTm oOpasna i HCHBITAaHHA NpH
TIOBTOPHOM KDy4EHMNH.

d, MM L, MM R, MM

3—10 3d 2d

9.7.13. DXCTEH30MeTpbl U OWHAMOMETPHYECKHH 3JEMEHT Mallu-
Hbl JOJKHBI IPOXOMMTH TAPHPOBKY He pexe | pasa B rof.

9.7.14. laHHble MCHBLITAHHA OGAYYeHHBIX OOpAa3NOB HA MAaJo-
IUKJIOBYIO YCTAJIOCTh 00pabaThBAIOT B COOTBETCTBHM C 1. 9.6.2.

9.7.15. Koadpuument @y (¢y,) Wi ganuslx yemosuit oGmyde-
HHSl ONpENeNsoT Kak OTHOLICHHE aMIUIUTYJ pa3pylIaroIux
nedopMaimii  00pasnoB OOJYYEHHOTO ¢, U HEOOJIydeHHOIO e,
MaTepHaNoB INpH O,I[HHaKOBOM YHCJIE [UKJIOB W TPEACTABJISIOT
B BHAE Qp=/f f )[@r=f(e,)]- Tipm onpenmenenmy 3nadenus O,
HCIIONIBb3YFOTCSL KPHUBbIE ycmnocm SIBJISIFOINAECST HIKHAMH OT'H-
OaromMMM  KPUBBIX YCTAJIOCTH JUIS  PA3JIMYHBIX 30H CBAPHOTO
COEeNMHEHHs HJIM HAIUIABKM, BKJIOYAas LEPEXOOHBIE 30HBL

10. METOAbl TEXHONOMMYECKUX WMCMBITAHUA METANNOB

10.1. METO4 UCNbITAHUA HA U3rue

10.1.1. Texnonornyeckre UCUBITAHAS HA W3THO IPH HOPMAJIBHOI)
TeMneparype, popma B pasMepsl 06pa3moOB TOJIKHBL COOTBETCTBO-
BaTh TpeboBanmsm ['OCT 14019 80.

10.1.2. OueHka pe3ynbTaToB ACHBITAHAH HA W3rA0 HPOBOAMTCS
B COOTBETCTBMM C TpeOOBAHHMAMM CTAHAAPTOB M TEXHHUYECKHXi
YCIOBHH HAa IOCTAaBKY.

10.2. TPYGbl. METOfbl UCMbITAHUA HA WU3rve

10.2.1. Meroabl ncusTaHus Ha W3ruG 06pa3noB B BHAE OTpeE3-
KOB TpyO, pasMepbl 00pa3moB, MECTO BBIPE3KH 00pa3uoB s
HCOBITAHHS M OLEHKA pPEe3yIbTATOB OIpeessFOTCs B COOTBETCT-
BUH C TpeOOBAaHMAMM CTaHIAPTOB TEXHMYECKHX VCIOBMH Ha
HOCTaBKY.
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10.3. TPYGbl. METOJ MCNbITAHUA HA CNMIOWWBAHUE

10.3.1. Meron wucnbiTanps TpyO Ha CILTIOINUBAHHE, pPa3Mephbl
o6pasua, MecTo BBIPE3KH 00pasloB /s HCIBLITAHHH M OlleHKa
WCTIBITAHMH OmpenesstoTCs B COOTBETCTBHH C TpeOOBAaHHWEM CTaH-
MapTOB W TEXHHYECKHX YCJIOBHH Ha IIOCTaBKy.

11. CBAPHbIE COEQWHEHWUSi. METOAbI OMPERENEHMA
MEXAHUYECKUX CBOWCTB

11.1. Onpenencune MexaHHYECKNX CBOMCTB CBAPHOTO COEJIMHEHUS
HA CTATHYECKOe PACTSDKEHHe, M3THO WM CIUTFoUIMBaHHe (I TpyO
¢ ToONmMHOH cTeHKH OO s=12 MM—Ha yaapHbIf H3rHO), a Takxe
HCIBITAHAS HA CTaTHYeCKOe pacTsDKeHde i MeTajula  LuBa,
MeTa/lyIa Pa3IMYHBIX YYACTKOB OKOJIOIIOBHON 30HBI H HallaBJjcH-
HOTO MeTajlla IpM BCEX BHAX CBApKHM, MeCTO BBIPE3KH, hopMa
H pa3sMepbl 00pa3loB, HX KOJHYECTBO, YCJIOBHSA NPOBENEHHS
WCTBITAHUM, OUEHKA DPe3yNbTATOB WCIBITAHUA MOJKHBI COOTBET-
crBoBarb TpeGoBanmsiM [OCT 6996 -—66.

11.2. VcnbiTanus cBApHOro COeJVHEHNS Ha CTATHYECKWi M3rHO
NPOBOMATCS ISl CTHIKOBBIX CBAPHBIX COEAMHEHHI:

HOpMBL B pa3Mepsl 00pa3ua, MeCToO BHIpe3kH 06pasnoB, Tpedo-
BaHUS K M3TOTOBJIEHHIO 00pPa3LOB, YCIOBUS NPOBEACHHS MCHbITAHAN
npn HenpitaHnd HAa M3rmd onpenenstorcss TOCT 6996 —66. Tlpu
ToNmHHe Meramla 6onee 50 MM pa3Mepri 0Opa3la OroBapHBAIOTCS
CHeNHAIbHPIMA TeXHUYIECKAMH YCIOBHSMH.

11.3. WcribiTanus N0 CIUTOIMBAHMIO NIPOBOAATCS Ha OTpe3Kax
Tpy6, pasmepn koTopeix onpeaenersl [OCT 6996-—66; ycnosus
IIPOBEJEHNS UCHBITAHMIL, OlleHKa Pe3ysbTaTOB HMCIBITAHWMI yCTaHaB-
mmBatotest cornacao ['OCT 6996 — 66.

11.4. Wcnuitanus MeTajyia pa3jiiM¥HBIX YYacTKOB CBApHOTO
COGNMHEHN ¥ HAIUIABJACHHOTO MeTala Ha yAapHeld u3runb
(na HanmpesamHsiX 00pasnax) HPOBOAATCA B COOTBETCTBHH
¢ TOCT 6996—66 Ba obpasuax Ttmna IX mm X, XL

11.5. UcnpiTanns Ha crarwueckuii M3rub MeTaija ¢ HAILIaBKOH.

11.5.1. Ing ucneiTaHus HA W3THO HAILIABJIEHHOTO AHTMKOPPO3HU-
OHHOIO NOKPBLITHS HMCIIONB3YIOTCS KOHTPOJbHBIC HAIUIABKH, BBIIOJI-
HeHHble IL[pM ATTECTALMM HOBBIX MATEpPHAJIOB.

11.5.2. KontponsHas HalUlaBKa pa3pe3aeTcsi Ha ABe 4acCTH, OfHA
W3 KOTOPHIX HCIIOJIb3YeTCS sl U3TOTOBJECHUS M3THOHBIX 00pa3noB
6e3 tepMmyeckoi 06pabOTKH, a Bropas mepeji BeIpe3KOH 0Opa3uon
HOJIBEPraeTcs BHICOKOMY OTILYCKY COTJIACHO IPOM3BOACTBEHHO-TEX-
HOJIOTMYeCKOM JOKYMEHTAUUW Ha HM3TOTOBJICHHE COOTBETCTBYROIIUX
H3TeNAN ¢ HAIUIABJICHHEM AHTHKOPPO3MOHHBIM IOKPBITHEM.

11.5.3. O6pasupt AN H3TOTOBJEHMS Ha W3THO HAIUIABJICHHOIO
AHTHKOPPO3HOHHOTO TIOKPBITHS.

11.5.3.1. W3 XOHTPOJBHOH HAIUIABKK BBIPE3ArOT 00pa3msl
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300+5 /az 45205
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Puc {129 Tunst obpa3uos.
a—1una Al m A2, 6—tuana Bl w B2

Hanpabneaue nannabiu
o 7 ilninls
A (S
[ AT ] Ik
[ 81 ! A2] 1AZ| (82] 1B2
87 ]
>75
— ed --J bennd
2

Puc T2 10 Cxema smipeskn o6pazuos
Al —¢ HaNJaBKON O WIMPOKOH CTOPOHE C NPONOILHROA OCHIO MONEPEK HAPABICHNS HAIUIABKM
A2—T0 ¥e& ¢ OPOHOABHOH OChYO BIONb HALPABTCRAL HAMIABKH, B[— 00pasen ¢ RAMIABKON Ho
y'xxoﬁ CTOPOHE ¢ HpOJO!leOﬁ OChIO MONECPEK HanpaB1CHUA Hall 1dBKH, B2— 10 ®e ¢ TIPORONBAOH
OChIO BAOJb HANPABICHHA HAl IABKM

YeTHIpEX THIOB, (OpMa U pa3Mepbl KOTOPHIX JODKHBI COOTBE1~
crBoBary puc. [129 un I12.10

11.5.3.2. lns OTAeidbHBIX THIOB 0Opa3uoB NpHUHATH 0OO3Hage-
HAd, ykasamaeie Ha puc. [12.10.

[1.5.3.3. Ilpu msroropaeHun ©0Opa3uoB crieayeT cobaroRaTh
ClleAYIOMINe YCJAOBHSL:

HOBEPXHOCTH HAILIABIEHHOTO HOKPHITHA oOpadaThiBarol Mexa-
HUYECKMM CIOCO0OM [0 BLIPABHUBAHUS MOBEPXHOCTH C obeciede-
HHEM TOJIOUHLI NOKPHITUS B Mpeneiax YCTAHOBJICHHBIX J10IYCKOB,
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Puc T2 11. Cxema wucmbiTanus 00pa3yoB M3 HAIIABIEHHOTO MeTaiia

HaIlpaBjIieHWE MeXaHnueckod o00paboTk|m [OJKHO COBIIAJaTh
¢ TPOAONBHOH OCBIO 00pasia;

[POJOJBLHBIE KPOMKH OOpa3snoB JOJDKHBI ObITh  CKPYIJICHBI
paguycoM 0,5 MM.

11.5.4. UcneiratensHoe 0GOpyHdOBaHHAE.

Wcnbitanns Ha u3rub 0Opa3ioB HAILIABIEHHOTO aHTHKOPPO3H-
OHHOI'O IIOKPBITHS IIPOBOAATCA HA MCHBITATEJbHBIX MaUIMHAX HJIH
Hpeccax cooTBeTCTBYOLIEeH MommHocTH. [Ipr 5TOM pajamyc 3akpyrie-
HHS TyaHCOHA M OIOp, a TakKe pacCTOSHHE MEXAy ONOopaMH
JOJKHBI COOTBETCTBOBATEL pHc. [12.11, a mmpHHA IyaHCOHA H OLOpP
JIOJDKHA NpeBLIIATh LIMPHHY 00pasna.

[1.5.5. TIpoBeneHNe WCHBITAHAH.

11.5.5.1. Harpyxenme 00pa3noB OCYIIECTBJSIOT IUIABHO CO
CKOPOCTBIO TEpeMEIenHsl NyancoHa me oOomee 0,25 Mm-c i

11.5.5.2. Wcneitanns HAa W3THO 0Opa3ioB HAIUIABJICHHOTO aHTH-
KOPPO3MOHHOTO HOKPBITHS IPOBOAAT COCPeNOTOYEHHON HATpy3KOH
B cepefmiHe TmpojieTa Mexay omnopamn (puc. I12.11) mo nossnenns
NepBOii TpempHB WIM [0 3aJaHHOrO yrja wm3ruba. Meramn
HAIUIABKM B 3aBACHMOCTH OT THIA 00pa3noB JOJKeH ObITh
pacnosioxen corjacHo puc. [12.12.

[1.5.6. OueHka pe3ynbTATOB HCIBITAHMUIA.

+ Jewobwod memann

[ ] -5

7—rA7ﬁ—rﬂ—A7— IE’ -
Hannabra

A
* Ocrabuod mernamr
| I i)~
cANVAR
3 Hannabra

Puc M212 Cxema pacnoioxeBus oOpasHoB HpH HCTBITAHUM
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11.5.6.1. Tlpm wWcOBITAHMSAX HA CTaTHYECKWi M3rué ocMaTpH-
BAIOTCS HAPYXHAS IIOBEPXHOCTH M KPOMKH M3OTHYTOM 4acTH
0o0pasnoB 0e3 NpUMeHEHNS YBENMYHTENbHBIX CPENCTB.

11.5.6.2. Yron m3ruba u3MepsiorT B HeHAIPSHKEHHOM COCTOSIHUA
ofpazua M OIpedeNsioT ¢ IOrPelIHOCTHI0 He Ooiyee 2°.

11.5.6.3. Ilpn npoBenenny WCOBITAHHYM HA M3rH0 A0 NOSBIEHAS
LepBOil TPEIMHLI ONpPeAesSIIOT yroyl M3ruba, NoJydeHHBIH 0
HOSIBJIEHHS] IIEPBOH TpEIMHB B HANPSDKEHHOM COCTOSIHHH.

11.5.6.4. Tpemmusl, BO3HHKAIOUME B IPOLECCE HCILITAHME HA
pacTsaHyTOH CTOpPOHe M Ha KpOMKax o0pa3ua, He CHYHTAIOTCS
OpakoBOYHBIM NPH3HAKOM, €CIM WX [iWHAa He mnpesbiuaer 20%
IMUPUHBl 00pa3la W COCTaBseT He 00Jee 5 MM, 3a HCKJIFOUEHHEM
TPEINMH, BO3HMKAKINNX B 30HE CIUIABICHAS AHTHKOPPO3HOHHOIO
HOKPHITHS C OCHOBHBIM MeTaJUIOM.

ITpy mcnbiTaHNR ONpefenstoT MecTO 0OPA30OBaHHA TPEIWHE! FIIH
pa3pyuIeHnS:

) o WBY;

23 [0 30HE TEPMHYECKOTO BIIHSHUL,

3) 10 OCHOBHOMY MeTaJLIy.

11.5.6.5. Onenxy pe3yibTaTOB HMCHBLITAHMN NPOBOAAT B 3aBHCH-
MOCTH OT TPeOOBaHMM COOTBETCTBYIOIIEH HOPMATHBHO-TEXHHYECKOH
JIOKYMEHTAIHH.

11.5.7. Tlporoxosn wHcnbITAHH,

B nporoxone HcnbiTaHMs ClegyeT YKa3aTh:

1) Mapxy ¥ DapTHIO OCHOBHOTO MeETaslla;

2) Mapky M UapTHH CBAPOYHbIX HAIUIABOYHLIX MATepPHAJIOB;

3) criocod cBapkMm HAILIABKE,

4) BHA M pexuM TepMmueckoil 0GpaboTku;

5) MeTOJl HCIBITAHMUS;

6) THI M pa3Meps o0pasua;

7) MapkHpoBKy o06pasua;

8) AmaMeTp ONpAaBKH HyaHCOHA;

9) pamnyc omop;

10) pesymbTaThl HCHLITAHESL

NMPUNTOXEHUE 3
(pekomeHgyemoe)

YHUOULIMPOBAHHBIE METOfbl PACYETHOIO
N 3KCMNEPUMEHTANIBHOIO ONPEAENEHUA HAMPSXEHWUA,
AE®OPMALUA, NEPEMEWEHWA U YCUNUA

YcnoBHble 0603Ha4YeHURA

§ — TOJIIWHA, MM

R, — cpenamii pagmyc 0OGOJIOYKH, MM

R — Texymmii pajgMyc TOJICTOCTEHHOTO WWIMHIpA, IUIACTH-
HEI, KOJbIA, MM
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M, M,, My, M,

O, Oy, Oy, Op
N, Ny, Ny
H

pajyc BHYTpeHHeH KpaiiHe#l TOYKH KOJbIA, BHYTPCH-
HAW pajuyc matpyOka, Mm
pajJMyc ICHTPa TSDKECTH CCYCHHS KOJbIA, paguyc
HApYXHOH MOBEPXHOCTH JBYXCIOWHOTO TOJCTOCTCH-
HOTO [MJIHHAPA, MM
BHYTPCHHHI pajuyc TOJICTOCTCHHOrO IMJIHHADA, MM
HapyXHbIH pajnyc TOJCTOCTCHHOTO LUJIMHAPA, Pajyc
OOLICH IOBEPXHOCTH JBYXCIOHHOrO TOJCTOCTEHHOTO
MHIHHAPA, MM
pajuyc TajTeld B Mecle CThlKa matpyOka c KoOpIIy-
COM, MM
HAPYXHbI pajgdyc IUIACTHHBL, DPaJHyC HAPYKHOH
KpadHed TOYKH KOJbHa, MM
BHEIIHHE DACIpPEJCNCHHbLIC IO KOJBLY YCHIUSA B
paJMaJbHOM M BEpPTHKAJPHOM HANpPaBJICHHH COOTBET-
creenHo, H/mMMm (krc/mMm)
m3rubarommii MoMeHT, H - MM (krc - MM)
BHOIIHMH paclpenesieHHBlid 10  KOJbIly MOMEHT,
H-MM/MM (K¢ - MM/MM)
PaBHOMEPHO DAaclpeleIeHHOe YCHIIHE, OTHECeHHOE K
OEHTPY TSKeCTH ceueHust konbma, H/MM (krc/mMm)
PaBHOACHCTBYIONMA MOMEHT, OTHECCHHLIH K LEHTPY
TSDKECTH CeyeHUst Koibma, H-Mm (krc-mm)
COCpeIOTOYCHHBIH  H3rmbatommii  moment, H-mm
(krc - MM)
H3rHOAIOIMI MOMEHT, NPHIOKEHHBI K TNATPYOKy B
MEpHAHOHAJIBHOM TUIOcKoCTH Kopmyca, H -M (krc - Mm)
u3rubarolmMii MOMEHT, TPHJIOXEHHHH K TATpyOKy B
IUTOCKOCTH TONEPeYHOro CedyeHust Kopmyca, H -MM
(Krc - MM)
OCeBOH, paJualibHLINA, MepHAMOHAIBHBIA H KOJbIEBOH
u3rubaromMe MOMEHTHI COOTBETCTBEHHO, H - MM/MM
(Krc * MM/MM)
0CeBOE, PaJUaNBLHOC, MEPHANOHAILHOC H KOJBIEBOE
HANPSUKeHUs. COOTBETCTBEHHO, Ifa (krc/mm?)
OCEBOE, MEPHIAMOHAIBHOE W KOJBNEBOE YCHJHMA COOT-
percTBeHHO, H/MM (krc/mMm)
nepepesbiBatolee B 000JIOYKE ycHIIMe, AeHCTBYroLee
B IUIOCKOCTH TAapasUleNbHOTO Kpyra, pafuajibHOE YCH-
e B wiacteEe, H/mm (krc/Mm)
yroj IMOBOpOTa, pajg
paJMaibHOE nepeMelienne 0000YKH, IpOruG IUacIu-
HBl, MM
pagMabHOES NEPEeMELICHHE IUIACTHHBI W KOJbI@, MM
KO3(pPUIMERT KOHUCHTPAIHH
NOKa3aTelb MOJI3YYeCTH
paccTOsIHHE OT Kpas BAOJNb OCH MUJIHHAPHYECKOH 000-
JIOYKH, JUIS IUIACTHH H KOJEN PaccrosHhe MO OCH Op-
QHHAT, MM
NUIAHA KOPOTKOH NHJIMHApPHYECKOH 000I0YKH, MM
MUAMETp OTBEpPCTHH, MM
mar OTBepCTHH, MM
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n; — YACJIO OTBEpCTHH IUaMeTpoM d;

h — BBHICOTa KOJBIA, MM

F— t«xbcbexmnnaﬂ IWIOINAAb MONEPEYHOIO CeYeHHs KOJbIIA,

Mm?

J, — MOMEHT HHEpIHH IIONEePeYHOrO CEuYeHUS KOJblA OTHO-
CHUTGJIBHO OCH, MPOXOAfAIIeH 4epe3 UEHTP TSKeCTH
CeYEeHHMs KOMbI[@ M NEPIEHAHKYJSIPHOH OCH KOJIbIA,
mm*

fi — OTHOLICHWE TOJMIMH CTHIKYeMBIX 3JEMEHTOB

¢ — yron, pan

¢, — kodpduuuenT ocnabneHus pH pacyeTe HampsDKeHui

0, — Kos$$mmem ocnabiennss npu M3rude

@, — k0d(QuIEeHT ocnabieHns Ipu PACTSIKCHUU-CRATHH

E — mogyib TpoponsHO# ympyroctr, Ila (krc/mm?)

i — ko3dpdunuent I[lyaccona

o — TeMIepPaTypHbIi ko3(duimenT JMHEHHOrO pacmpe-
nus, /K (1/°C)

D=———— — nwmHapryeckas xecrkocts, H - MM (krc - mMm)

S 12(1—p?)
k=2%/3(1—p?) — xoo¢pduument, 3aBucsmmil 0T CBOHCIB MaTepuaia
f

— OespasMepHas QyHKUHMS, XapaKTepu3ylom@s 3akoH
H3MEHEHHS KPacBOTO MOMCHTA 1O obpasyiome# maT-
pybka

T — rtemmeparypa, K (“C)

P — IABJICHHE HA EIMHUIY IIOBEPXHOCTH, Ila (KIC/MM

P, — BHYTpeHHee [IABNICHMC Ha CHMHMILY TOBEPXHOCTH, Ila
(xrc/mMm?)

P» — HAPYXXHOE JdBJeHWE HA eIWHMUIY IOBepXHOCTH, [la
(krc/MM %)

P — cocpeporouennas cuma, H (krc)

1. OCHOBHBLIE MOJIOXEHUA

1.1. Hacrosimee npunoxenre k Hopmam comepXkuT pekoMennye-
Mbl€ YHHQHUTPOBAHHBIE METOIbI PaCUETHOTO M IKCHEPIMEeHTaJIbHOIO
ollpefiesneHAs] HallpsDKEHUH, nedopMarimii, repeMerenlii U yCHIHiA.

1.2. Hapsay ¢ M3JI0eHHBIMA MeTOmaMH B (opmMyiamu JOIyC-
KaeTcs HCIONb30BaHUE UIS pacdeTa APYIHX PACYETHBIX METOHK
)31 (bopMyi1, NOIBONAFOLMX NOJYHHTH Pe3yJIbTAThI ¢ GONbLIel TOYHO-
CTBIO.

2. PACYET HAMPSDKEHWIA, MEPEMEILEHUA U YCUNUA
B OCECUMMETPUYHbIX KOHCTPYKLMUSIX U3 TOHKOCTEHHbIX
OBOJIOYEK, NMNACTUH W KONEW MPU OCECMMMETPUYHOMU
HATPY3KE

2.1. NPABUIIO 3HAKOB

2.1.1. TlonoxwTenbHble HAIPaBJEHAs YCHIHH M IepeMerneHui
(TIpM IPHHATOM HAIPABJIEHHN OTCYeTA TEeKyIell KOOpAMHATHL BOJIb
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Puc I13.1. [MonoxuTesibHble HANpPaBICHHA YCUNUA M IlepeMeleHMN:
a—IHARKApAYecKas 06onouka, 6-—cgepuucckas 0GONOYKA, &-—NAACTHHA, 2— KOABIO

MepHIVaHa) I8 UWINHAPHYECKOH W epHIecKoif  000JI04€eK,
IUTACTHHBI M KOJbla HoXKazaHel Ha pwuc. [13.1.

3Haxu «+» B ¢opMynax AI8 HanpspkeHMH B 00oJoYKax
OTHOCATCA X HApYXHOM «+» M BHYTPeHHEH «—» IIOBEPXHOCTSIM
oboJtouex.

3paxm «+» B ¢dopMyNax JUIs HAUPSXCHAH B IUTACTHHAX
OTHOCATCA X BepxHeil «+» H HIKHEH «—» IIOBEPXHOCTAM
IUTACTHHBI.

2.2. ANEMEHTbl OBONOYEK BPALLEHUS MPU RENCTBUA BHYTPEHHEMO
BABJIEHWSA, TEMNEPATYPHbIX HAMPY30K W KPAEBbIX YCUnnn

2.2.1. Huampapudeckas TOHKOCTeHHast 000J09Ka HOCTOSHHON
TOJIHIMHbL
B taba. I13.1 mpusenenst GopMysibl JiIsl BBIMHCIEHHS TiepeMe-
HIEBHH, YCIIMA W HalpsDKeHWH B HWIMHAPHYECKOH 000J0¥ke OT
PaBHOMEPHOTO BHYTPEHHEro NABJICHHS M OCEBOHM CHJIbI, @ Takke OT
THAPOCTATHYECKOrO JIABJICHHS.
B 1abn. F13.2 mansl dopMynsl ais pacdera nepeMerneHHid,
YCUNMH ¥ HampskeuHd B 110JybeckoHedHOM 000JI0UKe OT HepaBHO-
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MEPHOTO BIOJIb MePUIMAHA W IO TOJIIMHE OCECUMMeTPUYHOrO
TEMIEPATYPHOT0 HOJIA.

B r1abn. T13.3 m I13.4 yxasanbl GopMynbl s HaxOXAeHWs
niepeMelnennii, yCHIHA ¥ HalpsKeHHi COOTBeTCTBEHHO B moiyOec-
xoHeyHOM (rabn. I13.3) m kopotko# (rabi I13.4) obGomouxax ot
KpaeBbIX Tepepe3bIBAIONIX CHN M u3rndarollnx MOMeHTOB (ocesas
CHJIA OTCYTCTBYeT) M 3afaHHBIX KpPAaeBbIX CMemieHHH B KOPOTKHX
obostouxax.

Ot GopMynbl NPUMEHHMBI, €CIH pafdajbHbIE lepeMerneHus
Manipl [0 CpaBHEHHIO C ToMmmHOH oOonovuku. Hlpm orHOmEHHMM
5/R,<0,05 morpemHocTs GopMyi MeHee 5%; npH s/R < 0,1 —Menee
10%. O6onouxum MOryr paccMaTpuBaTbci Kak IOJIyOECKOHeUHbIe,
ecnm mx mHa [225./Rs. B mpormBHOM ciydae criedyer
OpUMeHATh (GOpMYyNBI IS KOPOTKOH 0BOJIOUKH.

2.2.2. Cdepuveckas TOHKOCTEHHas 000JI0YKa IOCTOSHHOH TOJ-
mmHbl Ge3 OTBepCTHSA M C OTBEPCTHEM B BepilnHe (cepHueckuid
CerMeHT).

B tabn. 113.5 nagel GOpMynbl TS BHIYUCIEHHS MepeMerneHni,
ycwimii m Hanpsokennit B cdepudeckoif o6onodke Oe3 oTBepcTH
N C OTBEPCTMEM B BEpUIMHe OT paBHOMEPHOrO BHYTPEHHEro
NAaBTeHUsT U MEpHIANOHATBHOIO DPACTATMBAIOMIErO YCHJIMSL

B ta6u. I13.6 npuseneHsr GopMyJisl [T Hax0XIeHNs NepeMelire-
HUH, ycwmi# W HaOpskeHHid B chepudeckod obonouke Oe3s
OTBEPCTHs B BepUIMHE OT HePAaBHOMEPHOIO BHOJbL MepulnaHa M IO
TONUIMHE OCECUMMETPHYHOIO TEMIEPATYpHOro MO,

B 1a6n. 113.7 mansl dopMynsl st pacuera NepeMellleHRi, yCcH-
JIH W HAUpshKeHuH B cepuyeckoit obomnouke Oe3 oTBepCTHS B Bep-
IUMHE OT KPAeBbIX MePePE3bIBAOIIMX YCHIME 1 H3rHOaroIX MOMEHTOB.

Bce hopMyiTbi IPEMeHAMBI [IPH MAaJbIX 110 CPABHEHHIO ¢ TOJImM-
HOH pajuaNbHBIX NepeMelleHUsX ¥ IPH CHeAYIOWINX YCJIOBUSX VIS
YTJIOB:

®o, @y —molbie (Tabu. I13.5);
(@o—nroboit (rabn. 113.6);

P <Po<T—~* (Tabn. M3.6, I13.7)

(upn (p0<(p*=2,5\/;/§: cliefiyeT NpAMeHATH QopMyIsl 1 cdeph-
4eCKOil 000JI0YKH). .

Ipu cobnroneHAn yxasaHHbIX YcnoBui n oTHOleHnu §/R,<0,05
HorpemHocTs GopMys cocraBiisieT MeHee 5%, upu §/R;<0,1—Me-
rHee 10%.

2.2.3. DanunrAveckas TOHKOCTeHHas o000504ka MOCTOSHHOU
TOJUIHHBL  (TTOJIY3ITATICOUA).

B tabu. [13.8 npusenensr GopMynsl s pacdeTa lepeMemienni,
YCHJIAA W HanpsXeHWH B 3/UIMNTHYeCKOU 000J0YKe OT paBHOMeEp-
HOro BHYTPEHHEro AaBleHWs p M MePHAMOHANBLHOrO pacTAHBAtO-
wero ycunus Ny=pa/2.
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B tabn. 113.9 naub GopMymIsl Juisi onpelencHAs TepeMelleHnit,
YCHIMI M HANpSDKeHHHA B 3JUIMITHYECKOH 000JIOMKE OT KpaeBbIX
NEPEePe3BIBAIOINMX CHI W M3rHOafOImx MOMEHTOB.

2.3. KPYIMbIE MNACTUHBLI NPU AERCTBUW CUNOBBLIX
U TEMNEPATYPHbIX HAMPY30K

B 1abn. I13.10 npusenern GopMyssl s BHIYHCICHUSA IEpeMe-
WIECHNH, YCHUINA WM HANpSXEHHHA B KpYrJablx CIUIONIHBIX IIIaCTHHAX,
[MapHHPHO ONEPTHIX MO KPaso, OT PABHOMEPHO PpaclpeneseHHOM,
nepepe3blBaromieii ¥ M3rHOarolleidl HAarpy3ok Ui IPOM3BOJILHOTO
CeYeHUs] M XApaKkTepHBIX MecT (Kpall ¥ uEHTD).

B tabur. IT3.11 nasel GopMyas! Jurs onpefeneHus NepeMellenui,
younuWit W HanpsokeHMd B KONBHEBBIX IUIACTHHAX, IIAPHUPHO
ONEPTHIX [0 HAPYXKHOMY KOHTYPY, OT PaBHOMEPHO paclpeJeieHBO,
nepepe3blBatonieif M H3rubaomledl Harpy3oK Uil MPOH3BONLHOTO
CEYeHHS] M Ha Kpasx.

B Tabn. M3.12 npencrasnembl GopMydsl JUis  HAXOXKICHUS
NEPeMEICHHM, YCWIMA W HAUpSKEHHH B KPYTJBIX CILIOIUHBIX
¥ KOJIbUEBBIX IUIACTHHAX OT OCECHMMETPHYHOM pacTAruBaloIiei
Harpysku.

B Ttabu. I13.13 masst dopmyssl I8 BBIMACICHAS UEpEMEICHHI,
yCHAWi ¥ HAUpsOkeHMA B KPYriblX CIUIOWHBIX H  KOJbHEBBIX
IUIACTHHAX OT TEMIEPATYPHBIX HAIPY30K (TeMIEparypa MeHseTcs
N0 pajdycy ¥ TOMIWHE ILIACTHHBI).

DopMyNbl NPAMEHHMbI, €CAM IUIACTHHBL SBISIOTCS TOHKHMA,
T. €. OTHOIICHHE TONINWHBI K HAPYXKHOMY DamdyCy HE NPEBBIIACT
0,2, 4 ecu mpOTHOBL Malbl IO CPABHEHUFO ¢ TONMMWHON IUIACTHHBL.

Hpn pacuete nepPOPHPOBAHHBIX ILIACTHH CIIEAYET B dopmynax
JIa nepemeinenuii w, 9 B taon. I13.10, I13.11 Bmecto D ucHonb-
30Bath D;=D@,, i1 NepemeleHuii u B TaOn. I13.12 B 3HaMe-
Hatesie NoOaBUTL @, A Hanpsokendit (tabn. 13.10—T13.12)
B 3HaMeHatene JO00AaBHTH Q.

B caysae paBHOMepHO# mepdopamur 1o Beel IOBEPXHOCTH
IIacTUHB (pa30uMBKa OTBepCTHH TpeyroibHAS UM KBaApaTHAS)
K03 duuueHT ocnabneHns ompenenseTcs no CIEIYIOUIMM 3aBUCH-
MOCTSIM:

a) IpX pacuere IepeMellieHuH mHpH H3rube

0a=1,18(t—d)/s;

6) npu pacuete mepeMeHICEdd NpW PpacTHKCHHM  (CKATHH)
IIaCTUHHEI B paﬂHaHLHOM Hal'IpaBJ'ICHPH/I

=(t—d)/t;
B) IpH pacyete HANpSKCHUH

(pﬂ = (t—“ d)/t
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Ecnn oTsepcTus MMEHOT HEOJAMHAKOBBIM AMAMETP MM pacliosio-
WEHbI HEPABHOMEPHO, TO NPU ONPEACHCHUA KOIPOUIEHTOB 0CcNad-
JleHMst paccMarpuBaeTcs HawOoJiee ocnaONeHHBI AMaMeTp TacTh-
Hbl WM DS OTBEPCTHHL, PACTIONOXKEHHBIX BOMM3M smamerpa. Mmeem
COOTBETCTBEHHO

-4,
Hsz(R,,—R) :

o = HR—R) =Y d;
Q== 2(R R) T

rie d;— MaMerpbi OTBEPCTHH, PACHOJIOKEHHBIX B PaccMaTpHBae-
MoM psay. IIpu 9TOM mpeanoiaraercs, Yro B IUIACIMHE COXPAHSCT-
Cd PaBHOMEPHOE OCJIa0JIcHHC.

2.4. KONbUEBLIE AETANA NPU AEACTBUAA CHNIOBBIX
1 TEMNEPATYPHbIX HATPY30K

B Taba. IT 3.14 npusenesnl GOpMyIBl A8 TEpeMEINeHUR U
HATIPSKCAMH 1pM NEHCTBHM HA KOJBIO CHJIOBBIX HATPY30K.

BaytpenHve ycuilis, AeHCTBYIOLIME B HONEPEYHOM CEHUCHHH
xoJbia (NIPUMEHHTENBHO K pacueTHoW cxeMe B tabi. I1 3.14),

( ) ZQIRQ+anaR

i=1 1=1

"
( ) Z M RM + Z na lepi+ leibiRPi+ Z QeriRQ‘y
i= i=1

=1

rae (N,R)) —cHia, NEPHCHIHKYJISPHAS TMONEPEYHOMY CEUCHMIO
KOJbIA; R,,, RQ. RP, RM —pamuychl MPUIOXCHUS YCHIIHIA,
(MR )\fnsrn(ia}oumn MOMEHT OTHOCHTENBAO OCH X 2y, Zg—
KOOP/MHATHI TOYCK NPHJIOKEHHS CUll pa; U Q,; b,— medo nencmm
cun P; (ocranbuble obo3mavenust cM. B rabu. I 3.14).

3a 1OJIOKMTENbHBIE HATIPABJICHHA HPHHATHI TIONEPSUHBIE CHIIbI
(¢, 7 [OaBNEHHE p, HANPABIEHHBIE OT OCH KOJIbIA, MOMEHTBI OT
YCWJIMH, BBI3LIBAIOILME HOBOPOT CEUYEHHS 110 YACOBOM CTpEJIKE.

B Taba. I1 3.15 npusenens: GopMyasl nns nepeMeiteHuit u
HANpPSOKEHMA TNPU  HPOM3BOJLHOM  PACHPENENEHHM  TEMIIEPATYP
T(x, z) B NMONEPEYHOM CEYEHUM KOJIbIA, KOTAa MOJYJb YHPYTOCTH
A kodDQUUMEHT JIMHEAHOTo PpACILMPEHASt B CEYCHMH KOJIbLA
ABJIMIOTCS nepeMeHHBMA: E(x, z), a(x, z).

2.5. COCTABHbIE KOMCTPYKUUMU

B tabn. I1 3.16 npuseseHBl IPHUMEPDLI COCTABHBIX KOHCTPYKUMIH,
COCTOSINMX M3 JBYX ODIEMEHTOB M HArPYXEHHBIX PaBHOMEPHBIM
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BHYTPEHHUM [ABJICHAEM. B KkauecTBE JJIEMEHTOB KOHCTPYKUMH
paccMaTpuBarOTCA TOHKOCTEHHBie ODONOYKH, TUIACTUHBI M KOIbLA.

DopMYJTHL At ONPEICICHNS YCWIMI U HANPSKCHUN NPUBENCHBI
JU1A CTBIKA PaccMATPHBAEMBIX JJIEMEHTOB. UToOb HaWTH YCHIMs U
HANPSKEHUA B MPOU3BOJBHOM CCUCHHM NIEMEHTA, CIEAYET MCTONb-
30BaTh COOTBETCIBYIONME BBIPAKEAMst JUiA JAHHOTO DieMeHTa,
CYMMUPYS anreOpandeck X 3HAUCHAS OT HAIPYKEHHA BHYTPEHHUM
JaBseHMeM W KpaeBbIMH cunaMu H, u MomeHtamMu M, nosydeH-
HBLIMH JUI AaHHOM COCTaBHOW KOHCTPYKIMM, HPMYeM IS chepu-
YeCKOTO CermMeHTa B KauecTBe H, cieigyer NpUHUMATL Pa3sHOCTH
(Hy—H'), yuMTBIBAIOIIYI0 HAMIMe PAcHopHOH Cuibl. DopmyJsibl
OPUBEACHBI TUPH YCJIOBHM, YTO MOAYIM YOPYrOCTH MatepHasioB
COOPATAEMBIX JJIEMEHTOB KOHCTPYKUMM OJIMHAKOBLI

3. PACHET HANPSKEHWA W NEPEMEWEHWN
B OCECMMMETPMYHBIX TOMCTOCTEHHbIX 3NEMEHTAX
KOHCTPYKUM#A

3.1. Pacuer manpsxkenud u nepeMeNieHMit B NOJOM LMJIMHAPE OT
PABHOMEPHOT'O JABJEHUS M TEMIEPATYPHBIX NEPENAIOB B CCUSHUSIX,
YAAaleHHBIX OT Kpaes Ha paccrodnme [>2,5./a(b—a), npusesen
B T1abn IT13.17, T3 18.

3.2. ®opmynbl [UIA  pacueTa IEPEMEIIEHWH M HANPSKECHUN
B IIOJOM UMIMHAPE M3 OMHODOIHOrO MAaTepuajia JaHel B
tabn. I1 3.17.

3.3. ®opmyspl IA  pacdeTa NEPeMEIUCHuH W HAUPSUKEHUH B
IBYXcHoHHOM wuiaEape npencrasiens: 8 tabu, [13.18 Drtu dop-
MYIbl YYUTBIBAIOT COBMECTHOCTDh PABOTHI CHOEB HIIMHIPA B OCEBOM
U pPasManbioOM HANPABNCHASAX (OTCYTCTBYeT NPOCKANIb3BIBAHHUE
CIIOEB M BO3MOXKHOCTL 00pa3OBaHMsl 3a30POB MEXIY CNOSMH)

4. PACUET MECTHbIX HAMPSKEHUA B INEMEHTAX KOHCTPYKUUA

B 30He pe3koro u3meHeHusl reoMeTpuu (OTBEPCTHS, TAITENH,
BBITOYKM M T. 1) MMEET MECcTO JOKAJILbHOE Bo3pactaHue HampsKe-
it Mpu yupyrux nedopManmsx MakcUMalibHble HAPSDKEHHS G,
B OJTOM OOJIaCTH ONpesieNIft0T KaK IPOH3BENEHHE HOMMHANBLHOTO
HAIIPSKCHAS O, HA TAK HA3BIBAEMBIH Teoperudeckull koaddumment
KOHIEHTPANMU O,

O—mux = aﬁGHOM'

[MprBenennsie B 970M pasgese KoahGULUHeHTb KOHUEHTPAUME O,
HOJy4eHbl U3 JKCHEPAMEHTA MIM pacuera. Ha kxaxmom pucyuke uim
B Tabnune yKasambl HOMMHANbHBIE HATIPSKEHWH, 1O OTHOIIECHHIO
K KOTOPbIM ompene/ieHsl Koo GuiMeHTbl KOHUCHTPAIHH.
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Tab6nuua TI3 18 ®opmyas aas nepemernesuii
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Jannsii pasgen comepXut GopMylisl U TpaduKn Ui Onpenese-
HUsl K0dhdUIMEHTOB o, HNpH YHpYrux nedopMmanusx OT NedCTBus
CHJIOBBIX HATPY30K, B3SThle M3 M3BECTHHIX OMyOIMKOBAaHHBIX paboT.
Onu mpeAcTaBAeHbl IS CHEAYIONIMX THIOB KOHUEHTPATOPOB:

OMMHOYHbIE OTBepcTHA B mulactunkax (puc. IT 3.2—TI 3.10);

rpynma Kpyrosbix orsepctTu#ft B minactuHkax (puc. [13.11—
1T 3.16);

HOJIKpEILIeHHble oTBepcTHs M narpyokn (puc. IT 3 17—T1 3.26);

30HBI COIPSIKEHHS OJIEMCHTOB KOHCTpykumit (puc. IT 3.27—
IT 3.33);

HOBEPXHOCTHBIE M TOMIOBEPXHOCTHEIE Hedextsl (puc. IT 3.34—
T 3.37); )

HEKOTOpLIE THNBI CBAapHBIX coemmHeHHi (puc. [T 3.38).

Ha mnpuseneHHbIX B pasfiene PHUCYHKAX HPUHATH CIICAYyIOIIAE
yCIOBHBIE 00O3HAYCHUS"

R —-pagdyc rantenm, OTBepCTHS, MM

D -1amaMeTp OTBepCTHS, NAIHHAPA, MM

H —TommmMHA [IACTHHBL, ODOJOYKH, MM

S—-MUPHHA ITACTHHBL. HEPEMBIYKH MEXTY OTBEPCTHAMH, MM

L — MeXIEeHTPOBOE PACCTOSHHE, PACCTOSIHAE OTBEPCTHS OT Kpasi
IJIaCTHHBI, MM

P—pacrarusaromee  yemmue, H (xrc)

M —-m3rubarormit Moment, H-M (krc-m)

p-- BHYTpeHHee AaBieHwe. Ila (krc/mm?)

A, B, B —muaubonee ONMACHBIC TOYKH

v-- koappuument Ilyaccona

B—yrom Mexiy HampaBIeHHEM IEHCTBHsS CHJIbBI H JTMHHEH
TIEHTPOB OTBEPCTHH, paj

Y —YroJ HakjaOHa raiTend, pajg
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5. 9KCMEPUMEHTANBHOE ONPEAENEHNE AEGOPMALIA
HANPSDKEHUI U NEPEMELLEHWA

5.1. OBILUE MONOXKEHUA

5.1.1. Ycnosrbie 00o03HAa4YeHMs, NPHHATHIE B HACTOSIUEM pasfesie:

o —MaciuTab reomeTpHueckolo nogodus
[- - TMHEHNBI pa3zMep., MM
B—wMactad cuimoBoro mogodus
P—ycume BuemHe# Harpysku, H (krc)
E —MOIy: b yUpYIOCTH Matepuata, Ila (krc/mm?)
8§ —wmacuriab nmoaobus nepeMemienui
# ~— TUHEHHOE MepeMelleHHe
N —MacmTab moao6us MOMEHTOB
M ~—MOMeHT BHCUIHEH HATPY3KH, H'M (Kkrc MMm)
G~Hanpﬂx<eﬂne Ma (krc/Mm?)
O, — MECTHBIE MevOpaHHbIc Hampshkenus, [la (kre/mMm?)
c,,L ~-MecTHBlE W3rubnble Hanpsokenus, [la (xrcwwrz)
o,,— obume MeMOpaHHBle Hanpspkenus, ITa (xrc/ MM)
’”06111146 marubinie Hampsxkerns. [la (krc/mm?)
— aMIUIMTYAa MECTHOI O HaNpPSKeUus ¢ y4eT10M KOHUEHTpaluy,
Ma (krc/mm?)
G~ HOMMHATTbHBIE Hanpskenus, Ila (krc/MM?)
p—OaBjeHue Ha eJuHuny uomepxsoctd, Ila (xrc/mm?®)
()—BHyTpeHHee ycumue B cevennd, H (krc)
Pi—BHYTPEHHUE MOMEHT B ceucHuu, H-Mm (Krc: mm)
£— OTHOCHTENbHAS jedopManus, OTH. €l1.
€,, € -TJABHBIC OFHOCHTENbHHE aehopMamuy, OTH. ef.
Y., — OTHOCWICNBHEI CABUI WIH yrjlosas agedbopmanus, orH ea
(‘;’ Moayab cisura, IMa (kic/mm?)
S, ~——cpeanapuqmemqecme HaOJMIGACHAH  TPM  OTCYICTBHH
Harpys3ku (HyJIeBoe 3HAUYCHME)
3 — 3navenue wHabropeHus
3 —cpeaneapudmernueckoe HabTRO AeHUH
71— KOJIMYECTBO TIOBTOPHBIX HAOJIFOieHIH
7, — KOJIMYEC1BO aHOPMAJBHBIX HabMrofeHui
S*-—reHepaNbHOC CpejiHee KBaaparndyeckoe OTKJIOHEHHe
S,— CpeafcKBaApa rRYECKOoe OTKJIOHEHNMe MorpeluHocTell npubopa
 —ApejieIbHOE 3HAUEHHWE OTKJIOHEHWS 11 HaHHOro o0nema
BBIOOpKH 1O 7 HaOMIONEHWSIM W NPUHATOrO YPOBHS 3HAUM-
mocti 0,05. Ompegensercst no 'OCT 8 207-76
D —muaMeTp HapyXHOH TOBEPYHOCIH, MM
H—TOmmyHa CTEHKH, MM
C, —30omyck Ha TOMIUMHY CTEHKH, MM
@o—Yyrol Mexjgy ocsiMu Aedopmanum £, M £, pag
R, — TeH304yBCTBUTENLHOCTS npubOpa
R, — TeH304yBCTBUTEIBLHOCTD TEH30PE3UCTOPA
N — KOJIM4ECTBO HOBTOPHBIX Hal PYXEBUH
N, —KOJIMYECTBO AHOPMAJBHBIX 3HAYECHWN jpepopManuil
o, — K09 (HIMEHT KOHNEHTPANMH HAUPSKEHHH.




WNuaexco

[—XOPSIKOBBIH HOMEp NOBTOPHOTO HAOJIOJCHUS
] -TOPAAKOBBIl HOMEP CTYNGHH HATPYKEHHS
k-—HOMEp TOYKH U3MEPCHHS

k-—HOMEp TEH30pE3UCTOPA

P —HeWCTBUTENBHOE 3HAUCHUEC

H-—HaTypa, HapyXHbIit

M—MOJIeTb

b~ w3rHOHBIH; B-— BHYTPCHHUIH

5.1.2. HacTosumii pa3fei COACPKHT pPeKOMEHOALWH IO 3KCIe-
PUMEHTALHOMY OTIPCACICHUIO HANpsOKEHHil, nedopMamii u mepe-
MeELIenui.

5.1.3. Jedopmauuu, HANPsHKEHHs ¥ HepeMEILECHHA JKCUepH-
MEHTANbHO ONPEAENSIOT Ha HATYPHBIX JeTaldX M 2JIeMEHTax
KOHCIPYKIMH g Ha HX MOAENsK. DKcHepUMVeHTalbHbIC HCCeI0Ba-
HHsL Ha MOjeisix MOTYT Obirb IIPOBEJEHbl HA BCEX CTAJUAX
OpOeKTUPOBaHUs  OOBEKTOB.  DKCIEPHMEH1aJbHbIE  UCCIEAOBaA-
HHs Ha HATYPHBIX OOBLCKTAX MOTYT OBITH NPOBEAEHHI HA CTATUAX
M3rOTOBJICHUS, UPH 3aBOJCKMX ¥ NYCKOBBIX MCIBLITAHUAX, JKCIUTya-
TaUUK

5.1.4. Hanpsxenus, nedbopMaiMu U 1epeMenIeHUs KCrepuMeH-
TAJAbHO OHPEACIAIOT ¢ HPUWMEHCHUEM TCH30METpPUPOBAHUS M IOJIS-
PU3aNHOHEO-0N INYECKOTO MeToAA. JlomyckaeTes Takke MCIIONIb30Ba-
HAC /JPYIHX OKCIEPHMMCHTAIBHBIX METOAOB (XPYNKHX HOKPHITHH,
JICTUTENbHBIX CET10K, MyapoBbix Hoxoc). [lpu Beidope Merona
JOMKHO OBITH HOKA3aHO cOOTBETCTBHE €rO BO3MOXHOCTEH 3aja1aM
H YCTOBHSIM H3MCPCHHHU.

5.2. UENU, OBBEKTBI U YCNOBUA NPOBELEHUA
3KCNEPUMEHTANLHBLIX WCCREQOBAHUN

5.2.1. DkcniepuMeHTaNBHBIC HcclleqOBAHUS HANPKCHAH, aedop-
Maumit ¥ HepeMClIeHHH pgeTanedl M JJMEMEHTOB  KOHCTPYKIMH
HEOOXOMUMO NPOBOAHTE B TEX CAYYAfX, KOrJa PacyeTHbIM UyTEM
HEBO3MOXKHO ¢ HEOOXOIMMON TOYHOCTBIO ONPEJACHHTH XapakTCpHc-
1UKH  HARNPSDKEHHO-AEQOPMHPOBAHHOTO  COCTOSIHMSA  KOHCTPYKIWH.
B 5ToM ciiyuae oneHka HpovHOCTH 0OBEKTA J0JDKHA ObITH OCHOBAHA
Ha wHQOpMauMy, DOJIYYEHHOH M3 IKCICPHMEHTA.

5.2.2. DKcrnepHMEHTaIbHbIE HCCIIeOBAHNS JIOMKHBL AaTh MH(OpP-
MAHUI0 O HAIPSIKEHHO-USHOPMUPOBAHHOM COCTOSHUN KOHCTPYKUNH,
HeoOXO/IMYIO 111 HPOBEPKM KOHCTPYKIMHM HA IPOYHOCTE B
COOTBETCTBHH ¢ HOPMAaMM NPOYHOCTH.

5.2.3. OOBeKTOM JKCHEPUMEHTAILHOTO MCCICIOBAHUS MOXET
OmTb HAaTypHAs [JcTaib. KOHCTPYKUMS MIH COOTBETCTBYHOIIAS
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MO/ieSIb, BBITIOJHEHHAs M3 HATYPHOTO WM JDPYTOro Marepuana,
B TOM YHCJIC UOJTHUMEPHOTO.

5.24 Buibop 00BeKTa MCCIENOBAHUS OUPEAEIACTCS YCIOBUSIMHU
paboThl HaTypHOHM HeTanu WM KoHCTpykuuu. Heobxomumo pasnu-
YaTh CHAEAYIOIIME OCHOBHBIE cyyau paboThl HATYPHBIX KOHCTPYKIMH
TUPpH BO3MOXHbBIX COYECTAHUSAX ﬂeﬁCTBy}Oﬂﬂ/Ix CHUJIOBBIX ¥ Temuepa-
TYPHBIX HATPY30K:

a) HaubGosbiuve AeopManuy He TPEBBILAOT HPe/es TeKYUeCTH;

0) medbopmanus upeBbIILIaeT Npeed TEKyYeCTH.

5.2.5. Onsa cnyyas a) 9KCIEPMMEHTATbHOE HCCIENOBAHUE HAMpPS-
weHui nedopMandit M mepeMeIeHud MoXeT OblTh UPOBEACHO HA
HATYPHOH KOHCTPYKIMH WM €€ MOJIENH, BBINIOJHEHHOR M3 nIOOBIX
MAaTepHATOB, HO YAOBICTBODPSIONICH yCIOBUAM NOmo0us B yupyroi
obmacti («ympyras» MoJenb).

5.2.6. B caydae 0) uccnemosamue HEOOXOMMMO UPOBOMUTL HA
HATYPHOH KOHCTPYKIMM WM MOJE/M, BBIMOJHEHHOH M3 Tex Xe
MATEpHATIOB, YTO M HATYPHAS KOHCTPYKIUS («HATYpPHAS» MOMEINb),
UpH HArpys3kax, COOTBETCTBYIONMX PadoYmM, T. €. CO3ZAIOHIUX Te
Ke MO PAcupelesicHHIO M 3HAYEHMsIM OTHOCHTeNbHLE HedopMansH.
JlomyckaeTcs MCIOJIbL30BAHUE MOJENEH, BLITOIHEHHBIX M3 APYIHX
MAaTepHaos, HO ODECMEeUHBAIONIUX YCIOBUS NOROOMS B YHPYTO-
WIACTHYECKOM 00nacTH («yUpyromwnacTHYecKas» MOAENb).

5.2.7. Bumpl Harpy3oK, Hx UpEAeibHbIC YUCICHHBIC 3HAUCHHS
M BO3MOXHbIE COUCTAHMS JUIS HATYPHOU KOHCTPYKIMM 3aJQr0TCs
UPOEKTAHTOM Ha OCHOBAHWM paOOYHX UapaMeTpoB, PEXUMOB
9KCTUTYaTANNK B YCIOBUH KOHTPOJILHOTO MCHBITAHUA NPOEKTHPYEMO-
ro o0OpYOBAaHHS M YKA3plBAIOTCH B 337aHUM Ha HPOBEICHUE
9KCHCPUMCHTAJIBHOTO HCCICOBAHHUS.

5.2.8. Tlpu uccnemoBaHUM OT/ICABHBIX AETANCH U YacTed HATYp-
HBIX KOHCTPYKIMM MM COOTBETCTBYIOIIUX MoJjeiell HeoOxoauMo
BOCHPOM3BOUTH TPAHUYHBIE YCHOBHS, KOTOPbIE MOTYT ObIThH omnpe-
Jie7icHbl HA OCHOBAHHMH PACYCTa WM IKCUEPUMEHTANBHOTO UCCIASA0-
BAHUS BCEH KOHCTPYknuM. [lonyckaeTcsl NposeacHUe UCHBITAHUHA IpH
Harpy3Kkax, HPeBLILIAIONINX OUpeHeNeHHbIe IPHU pacyeTe WiIM U3
IKCUEPUMEHTA.

I'paHuyHbie YCIOBHS MOTYT ObITH BOCHPOM3BENECHBI CO3AAHHEM
Ha I'PAHUNE COOTBETCTBYIOMMX YCUIMH WM tepeMenieHul, a Takxe
WCTIONb30BAHMEM  JIOUOJTHUTENBHBIX  DJIEMEHTOB, TPHMBIKAIOIIUX
K MccnenyeMoll JeTamd M BO3JEHCTBYIOIMX Ha Hee 33a/IaHHBIM
obpazoM.

5.2.9. U3mepenus nebpopmanuii ¥ TepeMmelleHUui HEOOXoauMO
HIPOBOJUTH B CTPOTO YCTAHOBJCHHBIX, KOHTPOJUPYEMbIX M PETHCT-
PHPYEMBIX YCIOBMAX UPH NCHCTBUM CUIOBBIX H TEMUEPATYPHbIX
HAarpy30K B COOTBETCTBHM C 3AJAHHBIMU PEXHMAMMU.
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5.3. YOPYTME MOAENM WU YCNOBUA UX HArPYXEHUA

5.3.1. Mojema W OpungaraeMbleé K HAM HArpy3Kd JOJDKHBI
yIOOBJIETBOPSITH COOTBETCTBYIOIIMM  YCJIOBHSM  MOJEINPOBAHHUS,
00ecrnedMBaroiMM BO3ZMOXHOCTD nepexonia ot jaedopmanuit, Hanpsi-
KCHUI M TepeMemIeHui B Mojieiu K JebopMamusM, HampsDKEHHSIM
U IEpeMELICHUsIM B HaType.

5.3.2. Mogenp momxHA ObiTh BBINOJHEHA C TOJHBIM COOIIOIE-
HHEM TEOMEeTpHYeCKOro ¥ CHIIOBOTO mojobOus Hatype. Mecra
NPHJIOKEHUS] HACPY30K B MOJICSH JIOJDKHBI COOTBETCTBOBATH MECTaM
¥X IPUJIOKEHUS B HATYPE, A 3HAYCHHUS BCeX MPUJIATAEMBIX HArpy30K
B MOJEJI U B HaType — NPOHOPLUHUOHAIBHEI C OJHUM M TEM XKe IS
BCEX HArpy3ok koadduuuerroMm nponopuuoHansHocT. Jomyc-
KaeMble OTKJIOHEHHSI T€OMETPHYECKMX Pa3MepOB M BHEINHHX CHIIO-
BbIX (DAKTOPOB B MOJECNHM M B HATYPE JOJIKHBI ObITh COrJIaCOBAHBI
B COOTBETCTBHM C TpcOOBAHMSAMH TCOMETPHYCCKOTO M CHJIOBOTO
nogobust. Jlomyckaerca OTCTyIIIeHHEe OT IOJHOTO NOMOOHS, He
NPUBOJAIEe K M3MEHEHHIO HANPSDKEHHO-Ie(OPMHPOBAHHOTO COC-
TOSHHUS B MCCNeAyeMbIX 30Hax. IIpu sToM JFoOble OTCTYIJICHHS OT
MOJIHOTO TEOMETPUYECKOTO H CHJIOBOTO IOZOOMS, B TOM YHCIE
3aMeHa OOBEMHOM MOJENH IUTOCKOM, TOJDKHBI ObITH 0GOCHOBAHBI
B KaXAOM KOHKPETHOM Cliydae. i 00OCHOBaHMS MOTYT INPHBIIC-
KaThCsl Kak TeopeTHuecKde, TaK M 9KCIepUMCHTAJIbHBIC JIAHHbIE,

5.3.3. HpuMensieMble MaTepHalbl M TEXHOJNOTHS H3rOTOBJICHHS
MOJIeNI JIOJDKHBI 00eCHeYHTh BBIIOJIHEHHE BCEX Pa3MEepoB M 0COOEeH-
Hocteil (OPMBI, BIHAIIMX Ha HANPSDKCHHOE COCTOSIHHE HCCIICy-
eMOH KOHCTDYKIUH.

5.3.4. Ecnu maTtypHas KOHCTPYKIMSI BBIIIOJTHSCTCS H3 MaTe-
pHAIOB C Pa3sIMYHBIMH MOJAYJSIMH YIPYrOCTH, TO e¢ yhpyras
MOJIeJIb A0JDKHA OBITH BBINOJIHEHA M3 MaTepHalioB, HMEIOHIUX TE Ke
COOTHOWIEHHS] MOJYJICH YIPYroCTH.

5.3.5. Ilpu uccnemoBaHUsIX TEPMOYIPYIHUX HANPSDKEHHM C IpUMe-
HEHHeM HarpeBa WIH OXJaXIeHHs HeOOXOAMMO MOJENH BBIIOIHSITD
U3 MaTepPHANIOB C TeMH € COOTHOLICHHSIMH IPOM3BECHHN TeMIle-
patypHOro ko3¢hGdHuIMeHTa JHMHEHHOTO pACIIUPEHUs ©  MOMIYJIst
YHOPYTrOCTH, KaKHe HUMEIT MAaTepHasbl COOTBETCTBYIOIMX YacTeil
HATYPHOH KOHCTPYKIMH.

5.3.6. 3HadcHus HamOOJBINIUX HATPY30K HA YIPyrue MOJIENH,
BLIIIOJIHEHHBIE W3 MaTepHana, OTIMYHOIO OT MaTepuajia HaTypsl,
BBIOMpAIOT TAaKUMHM, 4TOObI nedopManiy B MOIENH HE PEBOC-
KOIUM TIPE/iel NPOMOPUHOHANIBHOCTH, a TakXe ObUM obecrneueHnbl
YCJIOBUSL HPOYHOCTH MOJIEIH.

B ciyyae MoJenu U3 HHU3KOMOIYJBHBIX MAaTepHasoB, HAIPHMeEpP
M3 IJIacTMace, HAaubOJblHEe HArpy3KH JOJDKHBL OBITH OrpaHHYCHBI
TAaKUMM 3HAYCHWAMH, 4TOOBI IPH MX NPHIOXKECHHH HE BO3HHKAIO
HCKa)XCHHSI TEeOMETPHYECKOH (OPMBI MOJIENH, BJIHSIIOMETO Ha
BO3HHUKAIOIIME HANMPSKEHHs M [EepPEeMEICHHUS.
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5.3.7. B «ynpyrax» MOAeNISIX TpH JIMHEHHOH 3aBUCHMOCTH
MEX/IY HArpy3KaMu U NEPEMELIEHHSIMH HANPSIKCHUS U NEPEMEIIIeHI s
OT OJHOBPEMEHHOTO ACHCTBHs BCEX HArpy30K MOXHO IOJYYUTH Ha
OCHOBAHHMH NPUHIMNA HAJOKEHHS, T. €. COOTBETCTBYIOUIMM CJIOXeE-
HHEM B KaX/I0 paccMaTpHBaeMOil T0UKe Pe3yJIbTaTOB, MOJYYCHHbBIX
OT OTHEBHBIX HArpy30K. IIpHHIHII HANOXEHUS He COXPAHSETCS IPH
HEJIMHEHHON 3aBUCHMOCTH MeXIy Harpy3KaMH U [EpEMELICHUsIMHU,
HanpUMep HpPH IIOJHOM BBLIOOpPE 3a30pOB B IIPONECCE HArpPyXeHus,
HaJTUYUK OOUTMPHBIX KOHTAKTHBIX 30H, BIUSIOLIMX HA HATPSKEHHS
B HCCIIEIYEMBIX MecTax. B 3TOM cChydae HCCJEIOBAHME JOJKHO
BBIIOJIHATBCS TPH OJHOBPEMEHHOM JEHCTBUHM BCEX HArpy3oK.

5.3.8. Mpyn HamuvIuu B «ympyroi» MOJENTH COCTABHBLIX KOHTAKTH-
pYrOUMX AeTaneif, r1e MOryT JEiCTBOBATbH CHIIBI TPEHHsl W W3Me-
HSTBCSL 3a30PbI M KOHTAKTHBIE YCJIOBHS, HEOOXOAMMO B MOJIEH
peanu3oBaTh COOTBETCTBYIOIIWE 3aBHCHMMOCTH. Ilpw 3TOM Ccoemu-
HEHHe Jeraleil ¢ HATAroM, O0ECTeUMBAIOMIMM OTCYTCTBHE B3auM-
HOrO CMEIICHUS IMOJIOKEHNSI KOHTAKTHPYIOIHUX MOBEPXHOCTEH, MO-
KET PACCMATPUBATBCS KaK MOHONMTHOE. B 30Hax KoHTakTa
HOCTATOYHO BOCTIPOM3BECTH MPABIJIBHO JHUIIbL PAaBHONEHCTBYHOLIUE
YCUJIHA, €CHH HANPSIKCHHS ONPENCTStOT B MECTaX, YAAICHHBIX OT
ITHX 30H.

5.3.9. Pesynbratel uM3Mepenuit aedopManuii M nepeMerleHun,
MOJTYUEHHBIE IS JIMHEHHBIX 3a1a4 (JIMHEHHash 3aBHCHMOCTb HAaIps-
KEHMH ¥ INEPEMEMICHUM OT HArpy3Kd IpPH pPA3JMYHBIX CIydYasix
HArPYXCHHUS), TOJDKHBI OBITH NEPECUMTAHBbl MO KPUTEPUSAM MOTOOHS
Ha HATYPHYIO KOHCTPYKHMIO /JISl 3HAYEHMM pacueTHbIX Harpy3ok.
B ciyvae HeNMHEHHBIX 3aJay TOJYYCHHBIE PE3yJIbTaThl CJEAyeT
OTHOCHTH K Harpy3kaM HATYPHON KOHCTPYKI[MH, COOTBETCTBYHOILHMM
TEM, NPH KOTOPBIX MPOBEJECHbI H3MEPEHHS.

5.4. YCNOBUA yNPyroro MOAENMPOBAHMUA WU TNEPECYET
PE3YNLTATOB UCCNIEAOBAHUA HA HATYPHYIO KOHCTPYKLMUIO

5.4.1. Mogenb 10/XHa OBITH BHINOJIHCHA TEOMETPHYECKH TI0J06-
HO¥M HaType ¢ cobironenueM maciiraba reoMeTpudecKoro nomobust

a=1L/l,.
5.4.2. 3HayeHMs NpPUJIATA@MBIX K MOJIENIM HATPY30K ONpPEeNsitoT

0 3HAYCHUSIM HArpy3oK B HaType ¢ coOiromeHmeM Maciuraba
CHJIOBOTO TOH00us

ﬁ= I H/P M
5.4.3. B obwmeM ciydae MOJETMPOBAHUSA HEOGXOJMMO, YTOOHI
JehopMamuu B HATYpe M MOZEIM OBUIH OJUHAKOBH. DTO JIOJDKHO
BBIIOJIHSTLCA, €CNIH BHIOMpAaEMble NPH HATPYXEHHH 3a30DPbl NPHBO-
JIAT K U3MEHEHUIO PACIIPeIENICHUN HAIPSHKEHHH B PACCMATPHBAEMBIX
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30HaX WJIH €CITH MOJETHPYIOTCS Oolblie nepemenienus. Ilpu aTom
MaciTabbl reOMEeTPHIECKOro ¥ CHIIOBOIO MOJOOUS CBA3AHBI 3aBUCH-
MOCTBIO
2
B_g' Eu/ EM’
a MacluTad JMHEHHBIX Pa3MepoB paBeH MacuITady repeMelieHui
S=u,lu,.
5.4.4. B rex ciyyasx, KOrja nepeMenieHdss B MOJEJM OKa3blBa-
. OTCH  JIOCTATOYHO MafibIM¥ M HE NPUBOAAT K HAPYUICHHIO
TEOMETPHUYECKOTO [OJ00MA MOJCTH M HATYPbl MM HEJMHEHHOMN
3aBUCHMOCTH HANIPSHKEHHN OT HArpy3KM, MacliTabbl reoMeTpHIecKo-
TO O M CHIOBOTO B nojobus MOryT Obirb HAa3HAYEHBI HE3ABHCHMO.
5.45. Ilpy BbimoNHeHu#u ycnoBuit 1. 5.4.4, ecny B Momenu
MMEIOTCSL 3a30pbl U TEXHOJIOTHYECKHE [JONYCKM, BbIOWpaeMble
B TPOIECCE HAarpyxeHus, TO OHM HOJDKHBL OBITH BBIIIOJIHEHBbI HE
B MaciTabe reoMeTpuueckoro noaodus, a B Maciitabe nepemerie-
HHH

E,
5_BE.
o E,

KOTOPBIH MOXET OBITH OTIMYHBIM OT MacHItaba TeoMeTPUYECKOro
nomobus .

5.4.6. MoMenTbl Harpy3okK, NPUKJIAAbIBAeMBbIX K MOJIEIH, HOM-
CYMTHIBAIOT B COOTBETCTBHM C Macurrabom

nzMul/ A/Iua
KOTOpBIif He SIBISIETCS HE3aBHCHMBIM M JIOJDXKEH OBITH OIpemesicH 1o
tdopmyrne
n=af.

5.4.7. Iepecuer mnepeMeneHAH, HaNPSOHKEHHH W BHYTPEHHHX
CHJIOBBIX (aKTOPOB C MOJEIH HAa HATYPy OCYHIECIBISIOT IO
dopmynam, npusenensbM B Tabu. I1 3.19, KoTopbIe COOIBETCTBYIOT

Cllydal0 He3aBHUCHMMOCTH MacmitaboB o ¥ [ ¥ HEpaBeHCTBA
MaciuTaboB o u O, (GOopMyJbl cnpaBeyIMBBI U B Ciyyae 1. 5.4.3.

5.5. TEH3OMETPUPOBAHUE

5.5.1. TensoMmerpupoBanHue SBJISIETCS OOHAM U3 OCHOBHBIX JKCITE-
pUMeHTaIbHBIX METONOB HCCIIeOBAHHS HANPSXEHHOro U JedopMu-
POBAHHOTO COCTOSIHHSL KOHCTPYKUHMH 0P U3YYCHUH TMOBEICHHS
HaTypHBIX OOBEKTOB B NMEPHOJT HYCKOHATIAOYHbLIX M 3KCILUIYyaTAHHOH-~
HBIX paboT, a TaKkxe HCCIECNOBaHAS B JIAGOPATOPHLIX YCIOBHAX
HANPSXKEHHOTO COCTOSHMsI KOHCTPYKIMA Ha MoJeisx Ha cTaguu
NPOEKTUPOBAHHUSI.

101 METOJ] UCIOJIB3YeTCsl B LIMPOKOM [Marnia3oHe JedopmManui,
TEMIepaTyp ¥ MOTOKOB HOHM3UPYIOIIErO H3JIYYCHUS TPU JCHCTBUE
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Ha OOBEKTHI CTATUYECKMX, KBA3HCTATUYECKMX H THUHAMMYECKHX
Harpy3oK.

5.5.2. Tunst TeA30PE3UCTOPOB JIOTKHBI BBIOUPATECS C YYETOM
UeNeH ¥ YCNOBHH OKCIEpPHMEHTa.

Jns ucciaemoBaHMEM CleyeT NPUMEHSTh TEH30PE3HCTOPHI, BbI-
MycKaeMble CEepHHHO HA OTCYECTBEHHBIX (MNM  3apyOexHbix)
NPEANPHATUSX, NPOIUEAIINE IIOBEPOYHLIH KOHTPOIL M HUMEHO-
HiMe [aclopT, COMEPXKAIMH HX METPONOTHYECKHE XapaKTepHc-
Tukd, IlpH Op@MeHEHUH HECTaHJAPTHBIX TEH30DPE3UCTOPOB  Clie-
AyeT TpPUBOJUTH B OT4EraX METPOJIOTHIECKHE XapaKTepHCTH-
K TEH30PE3UCTOPOB M METOOUKHM, IO KOTOPHIM OHM OIpee-
JICHB!.

5.5.3. Tlpu TeH30METPHPOBAHUU B YCIOBHSX IOBBINIEHHBIX TEM-
nepatyp NPUMEHSIOTCS CaMOKOMITEHCHPOBAHHbIE TEH30PE3HUCTOPEI,
METO/bl CXeMHOI KOMIICHCAIMH HJIM METOJbI BHECEHHS IIONpPAaBOK
[0 METPOJIOTHYECKUM XapaKTePUCTHKAM NPUMEHAEMBIX TEH30PE3HUC~
TOPOB.

5.5.4. CpenmcrBa 3alUTBl  TEH30PE3HCTOPOB OT  arPECCHBHAIX
CPEICTB M MEXaHHYECKHX IOBPEXJICHUH HE JOJDKHBI BIHATL HA
METPOJIOTHUECKHE XapAKTEPUCTUKH TEH30PE3UCTOPOB M HCKAXaTh
HAMPSOKEHHOE COCTOSHHE HCCNEAYeMOro JIIEMEHTA.

5.5.5. Bce npu6opbl, npuMeHsieMble 11l u3Mepenust jiehopManuit
U TEMIePaTyp, Hepes KaxIbIM HCIbITAHNEM MM CEPUEH MCTIbITAHHK
JIOJDKHBl TIPOMTH METPOJIOTHYECKYIO IIOBEpKY IIO CTaHIAPTHAIM
KOHTPONLHO-M3MEPUTENbHHIM TIpuoopaM. [1pubopsl JOMKHBI PO~
XOMUTh TNOBEPKY HE pexe 4eM 2 pasa B roj

5.5.6. Tlpu mpoBeneHuy KOMIUIEKCHBIX MCIBITAHHN llenecooOpas-
HO aBTOMATH3MPOBATH IPOLECC H3MEPEHHH U PETHCTpalyd JiaH-
HbIX, OpuMeHsTsr OBM nana obpabortku pe3ynbTaToB JKCHEpH-
MEHTOB.

55.7. Peructpanus HaONMIOJeHMI NPH HCIBITAHUM OOLEKTA HC-
CIIeIOBaHUSt Ha KaXIOW CTYNEHH HarpykeHms (pexume) MOBTO-
psetcst He Menee 3 pa3. (IIpakthueckd KpaTHOCTH HOBTOPHBIX
HaOnromenuit cocramiser 3—15.

5.5.8. Pe3ynnrathl HaOmIONEHUH IR MareMaTHiecKoil obpabort-
KH TPEACTABISIOTCS B BUIE MOCNEAOBATENBHOCTH LU B (hyHKIMH
BpeMEHH (perHcrpaigds Ha HUQpoIevaTaonMx WA nepdopHpyro-
X YyCTPOHCTBax) MK B BUAE Tabnui (COCTaBNEHHBIX JKCUEPUMEH-
TATOPOM).

5.5.9. Ing ompeneneHus ACHCTBUTENILHOTO 3HAYCHUS MOKA3AHHI
KaXIOT0 TEH30PE3UCTOpa Ha KaXJ0# CTYNEHH HATPYXEHHS 3, Ipo-
BOJAT YHOPAMOUSHNE BBICOPKH HAONMIOZCHMEH, a HMEHHO!

NOICYMTHIBAIOT CPEIHEE 3HAUCHHE

[
\;Z‘
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TIPOBEPSIOT 3HAYAMOCTh KaXIOro #3 # HaGMIONeHMHA mo yc-
JIOBHIO

19— 82
Sy

a B Cllyqae HEBbINMOJHEHHSI HepaBEeHCTBA OPU3HAIOT AaHHoe Habro-
JeHWe aHOPMAaJbHBIM U HCKIIIOUAIOT €ro M3 paccMaTpuBaeMOH
BHIGOPKY;

0 ICYM THIBAFOT 9 KaK cpeaHeapuMeTHUECKOe 3HAUYMMBIX Ha-
OO IEHUM BblGopKn

5.5.10. Ilpn omHOKpaTHOM HAGJIIOJCHUM €IMHCTBEHHBIH OTCHYET
(Habmogenue) TO npuUbOOPY NPUHMMASTCS 33  AeHCTBHTCIBLHBIN
pesynbraT u3mepenusa [lorpemsocrs pe3yibTala OLeHMsaercd Mo
pesyibraTtaM TIPalyHpOBKH T€H30METPHUECKUX INpeodpasosarelieii
1 1pubopoB (TEH30METPHYECKON CHCTEMbI H3MEPEIHs B IEJIOM) WIH
[0 MOTPEIIHOCTSM, YKAa3aHHBIM B [ACHOPTHHIX JAHHLIX.

5.5.11. Jedopmanuu onpepensorcsi mo HCHCTBUTENBHBIM Ha-
b0 IcHUSIM

- R,
= (‘(}K'p - §x0p) E_;

[Ipn BO3MOXHOCTH NOBTOPHOTO BOCHPOM3BEACHHUA YCIOBUM
HarpyXeHus: oOBEKTa WCCISAOBAHMSA 3HAYCHUS OTHOCH IeJIbHBIX
naebopManumit ONpeeNIFOTCS A KaXI0r0 NOBTOPHOTO HATPYKEHHUSI,
NOCJIe 4Yero IPOBOJIMUTCS YHOPSOYEHHE BLIOOPKH OTHOCHTENBHBIX
dedopmalmii 0 N TOBTOPHBIM HATPYXKCHUSIM

(N=3) éézﬁi

U IPOBEPAECTCA HUX 3HAYUMOCTH

<
JHeficTsuTenpbroe 3RaveHne Aedopmanuii onpeaenserca no Gopmysie
1 N—- N‘
él{p VIR T
N—-N, =1

5.5.12. Ilpu m3BECTHBIX 3aBUCHMOCTSIX ie)OpMaItii OT Harpy3oK Jeif-
CTBUTEILHOE 3HauYeHHe jaedopmanuii ciieyeT onpeaensirb MeToAOM
HAHMEHbUIMX KBA/PATOB C HCHOJL30BAHMEM IpHEMA BBHIPABHUBAHMSL.
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5.5.13. I'naBubie geopManuy &;, €, M HX HANpPABJIEHNs Onpe/e-
hsmorcas B cootBercTBUHM ¢ 1abn. 113.20 mo  jmeficTBUTENHLHBIM
\HaveHIM neopManmit.

5.5.14. T'aBHble HaNpsOKEHAS ©; W O, ONPEHEISIOTCS N0
rJIEBHLIM medopManusM €, U &, B TOYKAX HM3MEPEHHS ACTAIN
Mozend) no dopMysam:

P mis rmockoro HATPSKEHHOTO COCTOSHNS

E E
zel‘:F(EmLuﬁz); 0‘2:1—_7;2 (e2 +HE1);

sl OJTHOOCHOTO HANPSKEHHOTO COCTOSHHSY
cy=FEg;.

MaxkcuMaibHbie KacaTeNbHBbIE HAIPSIKEHHSI ONpEessioT no ¢op-
MyJie
Ty = G Yy

5.5.15. Tlepecyer HanpspKkeHUH ¢ MOAEIH Ha HATYPY OCYIIECTBIIS-
ercs nmo (QopMysaM, NPUBENCHHBIM B pasj. 5.4.

5.5.16. TIpo4HOCTs KOHCTPYKHMM IIO HANPSIKEHHSIM, IOJYYeH-
HbIM 9KCIEPHMEHTANLHO, ONCHMBAIOT B COOTBETCTBMH C pash. 4
HACTOSIIIUX HOPM.

5.5.17. Pe3ymbrarsl TEH30METPUPOBAHIS MPENCTABISIFOTCS
MO KaTeropHsM U TpynnaM KaTeropuil HalpsOKeHH, perjaamMeH-

THPYEMBIX ~ OUEHKOH INPOYHOCTH  HCCNEAYEMBIX  KOHCTPYKuMii
(rabn. T13.21).

5.6. NONAPUBALMOHHO-ONTUYECKUA METOf

5.6.1. [longpu3annoOHHO-ONTHYSCKUH METON HPHUMCHACTCS s
onpeneneHds MoJed aedopMaundit W HAOPSKEHHH B Aerafsx
W KOHCTPYKUHSX NPH JeHCTBUM CTaTHYECKHX CHJOBBIX HArPy30K
U TeMIepaTypHbix nosei. OH HCOJb3YETCS NPEMMYINECTBEHHO B
yCIOBHSX 1a00paTOPUbIX ¥ CTEHJOBBIX HCIIBTAHMIA [Jisl HCCAETOBA-
HUS 30H C BBICOKMMH TIpaJHCHTAMH HATPSKEHMIT.

5.6.2. HccremoBauusa MOJAPH3AHOHHO-ONTHYECKMM METOIOM
BBLIOJHAIOT HA MOJENSX W3 NPO3PavyHBIX OMTHYECKH 4yBCTBHTENb-
HBIX MaTEPHaNOB MU ¢ NPUMEHEHHEM HAHOCHMbIX Ha HCCIENYEMYIO
MOBEPXHOCTh TOKPHITHA U3 OUTHYECKH YYBCTBHTCIBHBIX MaTepHa-
JIOB.

5.6.3. B kavecTBe ONTHYECKH 4yBCTBUTEJLHBIX MaTepHAJIOB A
MOJENEH W MOKPLITHH OOBIMHO HCHOJB3YIOT CETUaThle MOJIHMEPD!,
HANPUMED OTBEPKIEHHBIE 3MOKCH/HBIE CMOJIbL.

OnTHYECKM HyBCTBHMTENLHBIl MaTepuas MOKEH HMMETh J0CTa-
TOYHBIE MPO3PAYHOCTH M ONTHYECKYIO HYyBCTBUTEABHOCTbL K [Ie-
bopManysaM, ONTHYECCKYIO H30TPONHI0 B HEAcHOPMHUPOBAHHOM
COCTOSHHK H CTa0HiBHOCTL ONTHKO-MEXaHHYECKMX CBOKCIB BO

319




{to—10)s'0

Mo JIYHQUIEH STHIODMN

o) +~A,Lb«v\z

Wi/ =w
VLHIWON OJMIOIRQUIEH

10 90 JI9HQWIEYM SUIQ()

(fo—fo—%0+50) 6%

W CIHOWOW OPIMOILQHIEW
10 &b LIGHOHIEH SHMQQ)

} - p uWaHOR 4 KoroiswaraduQ ,

(so—%o—Lto+1i0)s'0

‘W BIHOWOW OISITOIRQHIEW
10 c@b LONHQUIEH dWIIQD)

T-3
(10+19)5°0 X sz
A4

Mg KULPXD WITH
BUHOXELORd  MMITEIHIIINO Y

(20 +29)5%0

((Po-H)a/> 10> nd)

O SIGHHPAQWIN JIGHIIOA

u 1 1 xoghdien ‘wosoduogAdi ‘oAudod]

eirAndog

wuroxkdues  uudosorey

BUHBEHOTRIIOK 193990

yunoxsduen yudoswrex BumdravMe downdyy

ITEL] vnurgey

320



BpeMeHH. MexaHuveckde CBOMCTBA MaTeprasa ISt MOJEIH JIOJIKHBI
o0ecneduBaTh BbIIOJHEHHE KPUTEPUEB OJO0US MOJEIN B HATYPHO-
ro obpasua, a MaTepuasna I HOKPbITHH — BO3MOXKHOCTh COBMECT~
HOTO JeDOPMHPOBAHMS IOKPHITHR H IIOBEPXHOCTH HCCeayeMon
JACTAN TIPH COXPAHEHHYW JIMHEHHOW 3aBUCHMOCTH ONTHYECKOTO
adpdexta or nmedopmaumii BO BceM jmamasone medopManuit
MOBEPXHOCTH HCCIEAYEMOR JIeTalu.

5.6.4. Yipyrse Hanpskenuss B OO0BEMHON KOHCTPYKUMH OT
JEHCTBUSI CTATHYECKMX CHUJIOBBIX HATPY30K OMNpENeisioT ¢ IpHMe-
HEHMEM O00BheMHOM MOJENn, HCCIERYEMOH 110 MeTOly «3amopa-
KABAHU®» jgehopmaunit. [Ipm 3TOoM HaupshkeHUS MOTYT ObIThH
orpesiesieHbl KaK HA MOBEPXHOCTH, [aK W BHYTpH obbheMa ucclenye-
MOW KOHCTPYKIMH.

5.6.5. Yupyrue HaupshkeHus Ha HAPYXHOH TMOBEPXHOCTH KOHCT-
PYKUMH Np¥ AEHCTBUH HECKOJILKHX NPUKIIAIBIBAEMBIX TOOYEPEIHO
CHJIOBBIX CTATHYECKHX HATPy30K ONpPEENstOT Ha KyMPYyToi» MOJETH
(cM. 1. 5.2.5 HACTOSIIErO MPHUIIOKEHASH) ¢ UPUMEHEHHEM MOKPBITHIA
U3 ONTHYECKH YYBCTBHUTENBHOTO MaTepHand. BO3MOXHO Takxke
HCCJIeI0Baliue Ha MOAENSX 110 METOLY «3aMopaxuBanus» nedopma-
unit. Ipa atom TpeGyeMoe uMCIO MOJC/ell paBHO YHCITY OTAEIBHO
paccMa (puBaeMbIX HATpPy30K.

5.6.6. YupyronnacTHieckde HalpSKeHUs H AedopMaumu HA
HAPYXKHOW TOBEPXHOCTH KOHCTPYKLMH TIpH JEHCTBHH CHIIOBOH
CTATHYECKOA HATPY3kH ONPeNesAOT Ha HATYPHOM KOHCTPYKLMM HJIH
€e «HATypHOH» MOAENM (cM. 1. 5.26 HACTOSIUETO NPUIOKEHHUS)
C NMPHMEHENNEM MNOKPBITHH M3 ONTHYECKH yBCTBUTEIBLHOIO MaTe-
puaa.

5.6.7. Yupyrue HaupskeHWs B KOMCTPYKiMH, BBHIIOJHEHHOM
U3 MATEPHANIOB C pa3AuYHbIMA KO3 dULHEeHTAMH JIMHEHHOTO
pacluupedns, OT [JeHCTBHS OJHOPOAHOTO TEMIEPATypHOTO TIO-
Jis OMPENENSIOT Ha OOBEMHOM «3aMOPaKMBAEMOM» MOMENIH, CO-
CTABJICHHOW U3 3JIEMEHTOB C MPEABAPHUTENBHO «3aAMOPOKECHHBIMII
AepOpMANMIMH, COOTBETCTBYFOLIMMH CBOGOMHBIM TEMIIEPATyPHBIM
PaclUHMPEHNAM, B3STBIM C OOPATHBIM 3HAKOM,

5.6.8. TepMoynmpyre HampsKEHHS OT JEHCTBHS CTATHYECKHX
M KBa3HCTATHYCCKHMX (MEIJICHHO MEHSFOLUMXCS BO BPEMEHH) TeM-
HEPATYPHLIX 110Jiell ONPENENstoT ¢ MpUMeHeHHeM o0OBeMHOR «3aMo-
paxXHBAEMOI» MOJENH, COCTaBICHHOH W3 2JIeMeHIOB C Npes-
BapUTE/ILHO «3aMOPOKEHHLIMI) TedOPMAIaMH, COOTBETCTBYOUIU-
MJH CBOOOJIHBIM TEeMIIEPATypHbIM PACIIUPEHHSM, B3STHIM ¢ 0OpaT-
HbIM 3HAKOM.
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NMPUTNTOXEHUE 4
(pekomeHnayemoe)

PACYET 3NEMEHTOB KOHCTPYKLUA HA NMPOIrPECCUPYIOWEE
SOPMOW3IMEHEHUE

1. OBWMUE NMONOXXEHUA

1.1. Hacrosunee npuiioxkenne kX HopMaM colepXHUT OCHOBHBIE
MONOXEHHsT W METOJ paciera Ha mnporpeccupyrouee dopmonsme-
HEHHE.

1.2. Jaunbii Marepuan peKOMEHAYETCS HKCNOAb30BaTh HpH
MPOBENCHAKX MOBEPOYHOTO pacuera Ha Iporpeccupyromee ¢opmo-
u3MeHeHHe no pasa. 5.10 Hopm.

1.3. Hapsiny ¢ mpUBeICHHBIMEA METOIAOM U (HOpMYTaMu JOMyCKa-:
10T HUCIONB30Banme Ui pacyera APYrdX MerToAoB # Qopmyn, B
YaCTHOCTH, MO3BOJISIONIMX TOJYYATh pe3yibrathi ¢ Oonblueit
TOYHOCTBIO.

1.4. TIpu pacuere Ha nporpeccupyoiee HOpMOU3MEHEHAE Onpe-
JIeNSoT u3MeHenue GopM U pa3MepoB KOHCTPYKUUM, BOZHAKAFOIIAX
B pe3yjbrare Kak NMPOLEcca HAKOIUIEHWs HeoOpaTHMBIX IjiacThve-
ckux naedopMaildii, HENPEPLIBHO HAPACTAIOmMHUX C YBEJTHYECHUEM
YHCIA LWKJIOB, TaK W pajHaudOHHOTO pacimyXaHHs.

1.5. Venopusi BO3HHKHOBEHHsi Nporpeccupyonero popmonsme-
HEHHS IJIEMEHTOB KOHCTPYKUMH ONPENeNsitoT 10 TEOpHH IipH-
crocobJIsIeMOCTH  YIPYronaaciMyeckuX Ted Np¥ TOBTOPHBIX Ha-
TPYXEHHSX W OIKCIEPUMEHTANbHBIM HAHHBIM.

1.6. Pacuer ma mnporpeccupytouee (hopMousMeriende NpoBOAT
IUIsL Cllyvaes, ykazaHHbeix B pasn. 5.10 Hopm. Ilpasuna pacuera ne
pacnpoCcTpansitoTcsi Ha pe3bOOBble COSNUHEHHs!, UNIOHKH, LUTAGTHI
q T.IL

1.7. Pacuer mpoBOAST IUIS HOPMAJBHBIX YCJIOBHH W TIpH
HAPYLUICHAH HOPMAJIbHBIX YCIOBHH 3KCIUTyaTalH# C YYeTOM BCeX:
pacyeTHBIX Harpy3ok, ykadawmbix B I 5.1.3 Hopm.

1.8. Ha ycnoBust BOSHUKHOBEHHS H Pa3sBHTHS NPOTPECCHPYIONIE-
ro GopMOu3IMEneHHst BIHSAIOT MEXaHWYECKHE HATPY3KA H TeMnepaTy-
pa, a Takke Xapakrep HX H3Menenus (1o 06beMy KOHCTPYKUUHA U BO'
BPEMEHH), TeOMETPHYECKHE OCOBEHHOCTH AeTamd (pa3Mepsl, crocol
3aKpETUICHUs | T. 1.), TEMIIEPATYPHO-BPEMEHHAS 3aBHCEMOCTDh MeXa-
HUYECKHX XapaKTEepUCTHK MaTepHasla W paJHaidOHHOE PACTyXaHHE.

1.9. HeoOxomuMbIM YCIIOBHEM BO3HWKHOBEHHS TNPOrPECCHPYIO-
wero GOpPMOM3MEHEHHS SBIISETCS HEONMHOBPEMEHHOCTD JTOCTHKEHHUS
MAaKCHMANbHBIX HANPSDKEHWH B pasHYHLIX TOYKAX getamd. [Iped
JeNbHBIMA B 3TOM CMBIC/IE BHENIHAMH BO3IACHCTBUSIMHA SIBISIFOTCS
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HUKJIAYECKH MOBTOPSIONINECS TOABMKHBIE MEXaHNYECKUE HArpy3Ku
¥ IMOIBIXKHbIE» (KBa3WMCTALMOHAPHbIE OTHOCHTEIBHO IBHXKYyIHEHCS
CHCTEMbI KOOPIWHAT) MOJS TeMIepaTtyp.

Ilonst TemmepaTyp Takoro THila, B YaCTHOCTH, MOTYT BO3HWK-
HYTb B CTE€HKax COCY[OB IpH IHKIAYECKAX H3MCHCHHAX YPOBHSA
TEMJIOHOCHTEJIS, TPY OBICTPOM HM3MEHEHHMH TEMIIEPaTyphi TEWJIOHO-
CHUTENS, TP OBbICTPOM M3MEHEHWH TeIJIOBBiZe/IeHUus B Tpybax,
BHYTPHU KOTOPBIX PAacIOJIOKEHbI KOHCTPYKuwmy, objamatomme I0-
CTaTOYHO OONBIIOH TETUIOEMKOCTBIO.

2. ONPEAENEHUA. PACYETHbLIE HAMPAXXEHUA

2.1. Llukn w3MeHeHWsi HANpsHKEHWH BO BCEX peXUMAX IpH
{HOPMAJIbHbIX YC/OBHSIX M TIPW HAPYLIEHUM HOPMAJBHBIX YCIOBUi
{OKCTUTyaTalmy Ha3blBaeTcd 3/ech pabovyuM LHKIOM, & MeXaHuye-
CK#e, TEIIOBble ¥ WMHBIE HATPY3KH-—ero IHapaMeTpaMiu.

2.2. Lk WM3MEHEHWH HANpPSDKEHHH, KOTOPBII COOTBETCTBYET
HAavaJly NMPOrpeccHpyroiero (GOpMOM3MEHEHHUs, T. €. SIBJSETCS Tpa-
HHIEH MEXIy TPOrpPecCHPYIONIMH (HOPMOH3MEHEHNHEM # IIPHUCIIO-
coOJI5eMOCTbIO, HA3biBAIOT HpPEC/bHbIM.

II00 npoepeccupyrowum @opmousmereruem TOHAMAETCS TPOIECC
HAKOIUICHWsSE OJHOCTOPOHHMX IUIACTHYECKMX HeoOpaTuMBiXx nedop-
Mauwmil (mepeMelienuil), HeOJHOBPEMEHHbIX 10 O0BEMY leMeHTa
KOHCTPYKIIMHM, MalbiX B KaXJOM I[[MKJIE€ H3MEHEHMS HaIlpsDKeHui
¥ TeMIepaTyp.

1109 npucnocobasemocmvio KOHCMpYKYyuY TTOHAMAETCST IIPeKparie-
HHME NMKJIMYECKOH IUIACTHYECKOH nedopMauuyu mocie HeKOTOPOro
YiCNIa NEPBLIX LMKJIOB, MIABHbBIM 00pa3oM BCiiencTBue 0Opa3oBaHus
O6IaroNpUSTHOTO TOJSi OCTATOYHBIX HANPSKEHHM.

2.3, Tlpm npoBenenwu mepsoro 3Tama paciera (pasm. 5 Hopm)
HCTIONB3YIOT yCAOBHBIE Hamlpskends B pabouem umkie oif or
MeXaHMYEeCKHX HATPY30K ¥ HEPABHOMEPHOTO HAarpeBa KOHCTPYKUHUH
(BbIYMCIIEHHbIE B NPEAINOSIONKEHUH UNeaTbHON YNPyrocT# Martepua-
na). COOTBETCTBYIOIHE UM HPHBEJECHHBIEC HANPSIKEHHUS BbIYMCIISIOT
110 TEOpHH HamOONBLINX KacaTeJbHbiX HAIPSKEHAMN.

2.4. VCIOBHBbIE yNpyrue HanpsHKeHuss B HPEeJbHOM LHKJIE
NPUHUMAIOT MPOMOPLUMOHATBHBMY YCJIOBHBIM YIIPYIHM  Hampsike-
HESIM pabovero UMK/IA, T. €. OTHOLICHME YKA3aWHBIX HANMpPSKEHWUH i
SBJISETCS OJMHAKOBBIM JUisl BceX TOYEK KOHCTPYKIMH NpH BCex
peXuMax, COCTaBJISIOMUX KK

2.5. VcnoBubie ynpyrue HampsokeHus B paboveM uuKje BBIYHC-
JISIOT PasfeNibHO /s CTAUMOHAPHBIX PEXKHMMOB M pPsiJa MOMEHTOB
BpPEMEHM IIEPEXOJHbIX DPEXUMOB. PeXMMBI W MOMEHTbI BpeMEHM
BHYTPH OTJIEJbHBIX PEKMUMOB, ISl KOTOPHIX NMOJCYUTBHIBAIOT HATPS-
Keuusi {9, DOKHBI ObITh BhIOpaHbl TakK, YToObi B HTOTE B KaXION
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TOYKEe KOHCTPYKLFH MOXHO OBLTIO HaliTH MEHHMMAJIBHYIO (33 BpeMs
IUKJId) PA3HOCTH NpeJeNbHBX Gs (KOTOpbie BHIOHPAIOT pa3IdYHbIMA
B 3aBUCHMOCTH OT SKCIUTyATAnMOHHBIX PEXMMOB pabouero uukia
B COOTBETCTBUM C pasi. 3 JaHHOTO HPWIOKEHHS) M HPUBEACHHBIX
VCITOBHBIX YAPYTUX HAalpsKEHHI.

2.6. YClOBHBIC yIpyTue HANPSOKEHUS B pa60qu ke ol
IUIE  KODIYCOB ¥ BHYTPUKODHYCHBIX JeTajeidl peakTopoB, fa-
pOTeHepaTOpOB ¥ COCYIOB HOJYyYalOT CYMMHPOBAHMEM OOIIMX
WIA MECTHbIX MeMOpPaHHBIX HanpskeHud, OOIMX ¥ MECTHBIX
M3THOHBIX HANpPOKeHUd ¥ OOIMX TeMIepaTypHBIX HafnpshKeHui
(BKintoyasi HaNpsOXKEHWsE OT W3MEHEHMS TEMMEPATyphl IO TOJIIMHE
CTEHKH).

2.7. VciosHbie ynpyrue Hanpsikenus B paGoueM mukie 6{© s
TpyOOnpOBOMOB MOJYYalOT CYMMHMpPOBaHWEM OOMMX WM MeCT-
HbIX MeMOpaHHBIX HanpsKeHWH, OOmMMX ¥ MECTHBIX M3rub-
HbIX HANpsUKeHWH, OOIMMX TeMNepaTypHBIX HampsokeHud (BKIIO-
qas HanmpsHKeHHA OT TpajueHTOB TeMIepaTypbl MO TOJNIIHHE CTe-
HKHM) ¥ HanpskeHuH Komiencaumy (MeMOpaHHBIX, KPYyJYCHHS ¥ M3-
THOHBIX).

3. MPEAENbHbLIE HAMPAXXEHUA

3.1. JInst 1iepeXonHBIX PEeXHMOB paboOTHI TpesiesbHOE Hanps-
KeHHe O, OPHHMMAIOT DaBHLIM mpefeny TEKYHeCTH MaTepuana
R7Yo.2, nenemnomy Ha kodddmmment:

0,=RJo.2/n0.2,

rae no2=1,5.

3uauenve RJo2 tipummmaerca B cooTsercTBum ¢ mm. 3.7 # 3.8
HopM npu fedicTBylomelf B paccMarpubaeMblii MoOMeHT Tepe-
XOIHOTO PEXUMA TEMIEpAaType TOYKM KOHCTPYKLHH.

3.2. Ans CraudoHAapHBIX PEXUMOB paboTHI NMpeme/bHOE HATpS-
KEHHE NPHHUMAIOT PaBHBIM

o,=min{RJo,2/Ro.2; R fm},

Tae noz2=1,5 nm=1,5.
3uavenuss RJo.2 u R npummMaroTcss B COOTBETCTBHE ¢ mil. 3.7,
3.8 Hopm npu pacyeTHOHl TeMmepaType MeTajuia B CTALMOHAPHOM
pe;nge C YYeTOM BOSMOXKHOTO CHWKEHMS WX 3HAWCHMH Tpu
HEHTPOHHOM O00nyYeHHn.
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4. [OMONHUTENDbHLIE YCNOBHbLIE OBO3HAYEHWUA

o, - lipenenbhoe HampskeHue, MITa (krc/mm?)
&9 —coc1aBIAOLIME YCIOBHOTO YHPYTOrO HATIPSKEHHs B pabo-
wemM nukne, Mila (xrc/mm?)
1-— OTHOLICHAC YCJOBHBIX YNPYTHX HATPSOKEHUH B TPCACHb-
HOM IUKJe K COOTBEICTBYIOIIMM HANpaXeHUAM pabodic-
ro UMKJIa
o, of, o —mepuavoHanbHAA, KOTBLCBAS W pajUanbHas COCTABJIA-
ILIHE YCJIQBHOTO HOPMAJbHOIO YNPYroro HampsikeHus B
patouem mukie, MIla (xrc/mm?)

Py> Pos P, COCTABISFOIIHC OCTA10YHOTO HaMlpsikenus, MIla (xre/mm?)
h-— TONOBMHA TOJNIIMHBL OGOJNOYKH (IUIACTHHKH), MM
z—KOOpUHATd, OTCUUTHIBACMAs OT CPENUHHOH HOBEPX-

* HOCIM 000Ji0¥KM (TUIACTHHKM) TIO HOpMajid X ITOH
TMOBEPXHOCTA, MM
t—ppeMs (0T Hauala HHKIA), 4
Ae —mHaxonicHuas gedopmanus 3a uukn, %
Al—HeodpaTUMOe H3MCHCHHC pa3MepoB Ha UIMHE [, MM

5. MOCNEQOBATENbLHOCTb PACYETA HA MMPOIPECCHUPYIOWEE
GOPMOU3MEHEHUE MPU OTCYTCTBMUA PAAMALMOHHOTO
PACMYXAHUA

5.1. Bblumcrenmple B pa3i. 3 HaCTOSINErO HpPHIIOXCHWS ITPUBE-
JIeHHbIC YCJIOBHBIC yIpyrue HaLpskeHHs B paboveM IHMKIE cormo-
CTaBJIAIOT C Npe/ieNIbHbIMU HanpskeHusMHu 6. Ecni Bo Bcex Toykax
KOHCTPYKIMM TPHBE/ICHHbIC YNPYIWe HANPsSKEHWs He NPEBBILIAIOT
BENWYMHBI O,, TO KOHCTpyKiHs paboraer ympyro BO BCEX LMKIAX
(navyuHas ¢ mepBoro). B 9ToM ciyyae pacyeT Ha mporpeccupylolee
topMou3MeHeHNEe HE IMTPOBOJIMAT.

5.2. Ecau npuBeieHHBiE YC/IOBHBIE YNPYTHe Hampsbkeuus B pabo-
yeM [UKJE IPEBBIIAIOT BEJHYHHY O, B Kakue-1ibO MOMEHTHI
BpEMcHH, TO KOHCTIPYKIMH PaCCYHIBIBAIOT Ha INPOTrpeccupyrolee
topMonzMeHeHHE.

PacueT BLINOMHAIOT 110 JTalaM, MPUYEM MEPEXOH K CEAYIOmEMY
3Tally OHPEAENSETCs PEe3yNblalaMH IpPebiAyIIero.

5.3. Ha mepBom Jrame mpoBepsioT, IPEKPATHTCA JIM OJHOCTO-
poOHHee mAacTeyeckoe AehOpMUPOBAaHUE ITOCHE HECKOJBKAX TMEpPBbIX
LMKJIOB 32 cyeT oOpa3oBaHds OMarONPHATHOTO MOJsSi OCTATOYHBIX
HANPSKEHUH B npouecce aepopMuposanns. [ns atoro comocrapsis-
0T YCJIOBHBIE YINpPyTde HANPAKEHHs (MMM mapaMeTpbi) paboyero
U TpPeAeNbHOTO UMKIOB. Pacyer mpeneabHOro (WO YCIOBHAM
HPOTPECCHPYIOMIETr0 (GOPMOU3MEHEHHUS) LMKIA MPOBOFAT METOAAMHA
TEOPHA HPHCIOCOONIEMOCTH C HCHOJB30BAHHEM BBIYUCIICHHBIX
B pasm 2 W 3 mHanpsxemuil 6/ W O, (A OCeCHMMETPHYHBIX
000JIOYEK W KPYrJIbiX IUIACTHHOK CM. pash. 5.5).

5.4. TTporpeccupyroero ¢GopMou3MeHeHuss ue Oy/JeT, ecin
napamerpbl paboyero nukia (MEXaHWYECKHE HArpy3KH ¥ TeMrepa-
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Typbl) He TPEBBINIAOT MAPaMETPOB IPEJETBHOIO 10 IPOTPECCH-
pyroleMy (OPMOUIMEHEHHIO LUKJIA.

5.5. Ans oceCHMMETPHYHEIX 000JI0YeK (MUIHHIAPHIECKHX, cepu-
YeCKHX, TOPOMIAIBHBIX, KOHHYECKHX ¥ T. 1.} W KPYTIJIBIX IJIACTHHOK,
HACHIBITHIBAIOIIHX B paﬁoqu HHMKJIE BO3HBI71CTBKS{ OCECHMMETPHYHBIX
HArpy30K ¥ TEMICPATYPHBIX MONEH, OHEHKA YCIOBHI BOSHUKHOBEHHUS
MPOTPECCHPYIONIETO (POPMOUIMEHEHNS JENUTCA HA JBA IOI3TAIa:

a) TPOBEPAKOT, BO3MOXKHO JIA TPEKPAICHHAEC HAKOIJIIEHUS OJJHO-
CTOPOHHHMX IUIACTHYECKAX AeOpMaidil OCe OTPAHUYCHHOTO YHCNIA
MEPBBIX HUKJIOB 34 CYET MePepaclpeesICHus HAPSIKEHHH B KaxI0M
CeYeHWH HE3aBHCHMO OT cocenHHX cevenwd (T. €. §e3 W3MEHEHHs
yCI’IJ'[KfI, BBIYUCJICHHBIX B KaXJOM CCYCHHU O60J’I0‘1KK B mpenmo-
JIOKEHUM WIeANpHON YNpyrocTH MaTepuana).

CooTBeTCTBYIOIIEE YCIIOBHE (HOPMYTUPYETCs ClenylomuM obpa-
30M: NIpOrpeccupyroniero gopmonsmMernenns He OyHET, €Cld B Kax-
JOM MEPHUIUOHAJIBHOM CEYCHUU 060J’IO‘{KH (HJ’laCTKHKI/I) BBITTOJI-
Hﬁ}OTCﬁ HEpPaBEHCTBA

j mm[c —o)dz20; j max[ o,— 069 |dz<0;
i

}gmlm[(cs~c(‘;)) ldz+ j m1n [(—o,—06{)z]dz=0;
fmax[(—o,—c@)z]dz+ j max[o —oP)z]dz<0;
0 1

B KaXJOM KOJIbLIEBOM cequpm obonouku (IacTHH-
KH) BBIIOJHAIOTCA HepaBeHCTBA
h h

{ min[o,~cf]dz>0; j max[—oswo'ae)]dzg();
}min [os—0§)z])dz+ j mm [(—o,—0c§)z]dz=0; ')
}9 t

gmtax[(—oj—ce)) z]dz+ j max[(o —of?)z]d=<0;

B KaXIOM CeveHHM oGonqun BBITOJHSIOTCA  He-
paBeHCTBa

h
{ mtin [o,—(c¥— )] dz=0;
—h
h
f max[—o0,—(cP~c§)]dz<0;
’[I t

[min{[o,~(cP~c{)]z} dz+
0 t

0
+ [ min{{-o0,—(c©—c)]z} dz>0. E
St
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Bomonnenne DOCNENHHX Tpex HepaBeHCTB B (1) mpoBepsroT
TONBKO B Tex Ciydasx, KOrJa B Kakux-imbo Toukax ofo-
nouku (TUIaCTUHKHM) MHHMMAJbHblE (32 IMK) 3HAYEHHS PasHOCTEH
o,=|0Y—c§’| oxasmBalOTCi MeHblle, YeM MHHUMATbHBIE (32
UMKT) 3HaueHust passocrelt o,—|oP| n o,—|cf|

CuMBOMBI MiN M Max yKasblBAalOT, YTO M3 BceX (OTBEHAOIMX

t t

pa3MYHBIM MOMEHTaM BpEeMeHH ! B TedeHHe pabodero muKja)
3HAYEHHUN BEIMYUH, CTOSIMUX B CKoOKax, BBISHPAIOT MUHAMAJTbHbIE
(MakcuManbHble), ¢ KOTOPBIMH 3areM YXe MPOBOJAT OLepaIHio
WHTETPUPOBAHMS MO TOJINMHE CTEHKH,

6) ecitm HepaBEHCTBAa, NpWBENCHHbIE B pa3j. 5.5a, He BBHIONHS-
FOTCS, TO MapaMeTphl IPeJeNbHOTO KA MOTYT OBbITb ONpPeHENEHBI
(os  muMBEApUYECKHX W cepuueckux 06O0JIOYEK W KPYTJIBIX
IUVIACTMHOK) U3 qUArpaMM npucnocobisieMocty (pasa. 7), NoCTpoeH-
HBIX JUIS PasfAMUHbIX TUIOB MEXaHMYECKHX HArpy3ok ® Ione#
TEMIIEPATyp, 4 TaKkKe Pa3lTHYHBIX NPOrpaMM H3MEHEHHS Temiepa-
TYp ¥ HArpy3ok BO BpEMEHH.

TIpu oTcyTCTBMY HOAXOMANICH AUATPAMMBI NPUCTIOCOOISEMOCTH
HapaMeTpbl HpeNefbHOTO 1HMKIIA OUPEAeTFioT OOIUAMA MeTOJaMu
TEOpUH TPUCHOCOOISIEMOCTH.

5.6. Hwke npuBoamMTCcsi omucanume OOIMMX METOMOB pacdera
YCAOBHHA IPUCTOCOOIACMOCTH.

5.6.1. TlapamMeTpbl IpeneIbHOTO IMKIA (IpeienbHble qUana3oHbl
U3MEHEHUSi MEXAHHYECKMX HArpy3oK H TeMIepaTypHBIX moJeil)
SIBUSIOTCST MaKCMMAaNbHBIMA 3HAYEHWSMH fapaMeTpoB (B paccMart-
puBaeMOR 3ajaue), NPy KOTOPBHIX BBLIIOIHSAIOTCS YCHAOBHSA I pU-
cnocobasseMOCTH, NpUBEAEHHbIE B 1. 5.6.2, ¥ MHHUMAJIbHBIMHA
3HAYEHWSIMM [1aPAMETPOB, IPH KOTOPbIX BBIIOIHIIOTCA YCIOBUS
HenpucunocodNseMOCTH, HpUBeJEHHBIE B 1. 5.6.5.

5.6.2. KoHCTpyKuusi npHCIOCOOHUTCH K BHEIHHMM BO3IEHCTBHAM,
eclTi MOXeT OBITh 3a[IaHC TAKOE PACIpesIeieHNe He W3MEHSIOIHXCS
BO BPEMEHM OCTATOYIBIX HANPSKEHWH (YIOBAETBOPSIOUIUX YCNO-
BUSIM PaBHOBECHS P HYJEBBIX BHEUIHUX HATPY3Kax), IPU KOTOPOM
CyMMapHble (BKJTFOYAIOIKE NMEpeMEUHble YCAOBHDbIE yNpyrie Haups-
KeHUsi OT BHEUIHHX BO3JEHCTBMU ¥ TOCTOSHHBIE OCTaTOUHBIE
HANpsOKEHUS) NPUBEICHHBIE (COTJIACHO KPHTEPHIO MAKCUMAJIBHBIX
KacaTeNbHbIX HATPSDKEHUI) HAIPSHKEHHS HE NPEBBIIIAIOT Mpeneb-
HbIX HANpsHKEHWd G, HU B OMUH MOMEHT BpeMeHH, HH B OHHOM ee
TOUKE.

TIp¥MeHHTETPHO K OCECHMMETPHYHBIM KOHCTPYKLMSIM, KOrga
HALPABJIEHNS] TNABHBIX HANDSKCHHA G,, Gy, ©, M3BECTHbI M He
W3MEHSAIOTCS B TeYeHHWE LMK, YCAOBHS NPHCIOCOONSIEMOCTH
bOpPMYTHPYIOTCS CenyIonMM ofpazom:

KOHCTPYKIUMS HPUCHOCOOUTCS K BHEIIHHM BO3ACHCTBHSIM, €CIu
MOXeT OBITh 33HaHO TaKoe pACIpelesieHne He 3aBUCAIMX OT
BPEMEHH OCTATOYHBIX HANPSKEHHH P, Py, P, (YAOBIETBOPSIONMX
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YCJIOBHSIM PaBHOBECHS NPH HyJIEBBIX HArpyskax), koTopoe obectie-
YMBAGT VIS BCEX TOYEK KOHCTPYKUUH BHLIIOJNHEHHE HEPaBCHCTBA

max {maxf{c{(t)— o (t)+p,—pols 165 (1) -0 (t)+p,—p.,

lo@(t)— oL (t)+pe—p.1]—0,} <0.

5.6.3. lpr Hanwumu He HM3MEHSIOIMXCS BO BPEMEHH MeXaHU-
YeCKHX Harpy3ok (Bec KOHCTPYKUHH H NPHCOEAUHEHHBIX arperaros,
TOCTOSIHHOE THAPOCTATUYECKOE JABJIEHHE U T. 11.) MOCIEHHHE MOTY !
ObITh HEMOCPEACTBEHHO BKJItOYEHBl B YCJIOBUS PaBHOBECHSH, YTO-
MSIHYTbIE B 1. 5.6 2, KOTOpbIe TeNepb JO/OKHBI BBHITONHATHCE HE TpH
HYNEBBIX, @ MIPH 3aJITaHHBIX BOCTOSHHBIX Harpy3kax. COOTBETC (BEHHO
B yCHOBUAX npucnocobisieMocTH OyayT GUIypUpOBaTh He oCIa-
TOYHBIC HANpsKEHMs, a HAIPSHKEHWS, ypaBHOBEIIEHHbIE MOCTOSH-
HBIMH Harpy3kamiu. [IpHu 3ToM ycOBHBIE yNpyrue HampsKeHHS OT
YKa3aHHbIX HArpy30K BHIYUCIATH HE HYKHO.

5.6.4. Ilpy HapymesHd ycloBWil HPHACTIOCOLIAEMOCTH MO-
KET BO3HHKHYTh 3HAKoIlepeMeHHOE IUIacTHYeckoe TedueHne (0Oblu-
HO JIOKaJbHOIO Xapakrepa) JubOO HaKOIUIEHHE OJHOCTOPOHHEH
JebopManMu ¢ KaxAbIM HUKJIOM  (mporpeccupyromee dopmouns-
MeHeHHUE), OXBaThIBAIONICE Bech KOHCTPYKUMOHHbIN 3JIEMEHT WM €I 0
4acThb.

3HaxonepeMeHHoe IeveHie BO3HUKACT, eClIU XOTs OBl JUIs 0JHOU
TOYKA KOHCTPYKUHM HE MOI'YT ObIlb 3a/IaHbl TaKUe MOCTOSHHbBIE
HaNpsOKEHUA, NPH KOTOPHIX WX CyMMa C YCIOBHBIMH YHPYTUMY
HANpSOKEHUSMHM  OT BHCITHHX BO3ACHCTBHH (MMEIOTCR B BHY
TpUBENEHHbIE HATIPSHKEHUs) He NpeBblliajia Obl HAHPSXKEHAS G, 30
BCE MOMEHTBEI BpPEMEHH IuKJa. B wacTHOCTH, B cCllyuae, KOIJid
HANPSDKCHAA U3MEHAIOTCA B KOHCTPYKIMH NMPONOPUHOHATIBHO OiHO-
My Mapamerpy, 3HAKOIEPEMcHHOC FeucHe BOSHUKAET, eC/IH pa3M4>\
YCIOBHBIX YNPYTHX HANPAKEHUH HpEBBICHT 20,.

Ilpu OTCYTCTBHM 3HAKONEPEMEHHOTO IEYEeHUR Hporpe(,CI/[py}OHI(.E
dopmonsmenenne Oymet UMETb MECTO, €CJIH HOCTOSIHHBIE Hafps-
KEHHUs, HEOOXOJUMBIE /I8 TOrO, YTOOBl CYMMApHBIE HANpPKEhHs
B KaXJOfl Toyke Tella 3a BpeMs IMKIa HE IpeBBILANH ©,, HE
YIOBJETBOPSIOT YCJIOBHAM PABHOBECHS KOHCTDYKIHH NP 3a/JaHHEIX
He U3MEHSAIOUIMXCS BO BpPEMEHH HAarpy3kax (B YaClHOM Clyyae -Tpu
HYJIEBBIX HATpy3Kax, €CJIM I[OCTOSHHBIE BHEIIHHE CHJIBI OTCYTCT-
BYHOT).

5.6.5. Hapany c NpUBEACHHBIMH Bbillie «CTATHYECKUMU» (op-
MYJHMPOBKaMHU /IS MOJYYeHHS BEPXHMX OlEHOK YCJIOBHH BO3HUKHO-
BEHHA NPOTPECCUPYIOMETo (opMOU3MEHEHASI MOTYT ObITh MCHOb-
30BaHbi CIIEIYIONHME KKMHEMaTHUeCKue» (opmyaupoBku. Ilporpec-
cupyroree GopmonsMenene o6A3aTEIBRO BO3HUKAET, €CJIH MOKHO
3aJaTh TaKoe (OTAMUHOE OT HYJEBOTO) paciipelie/leHie Mpupariesnii
32 LMKJI HEOOPaTHMBIX JeopMaiii, YI0BIETBOPSIONMEE YCTOBHIM
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COBMECTHOCTH AedhopMaumii, mpu KOTOpoM paboTa MHHHMATbHBIX
(32 UMKT) pa3HOCTEil Ipene/bHBIX HaNpsDKeHHH Oy M YIOpYyrux
HANPSKeHUI OT BHELIHWX BO3JEHCTBHEl (Ha yKa3awHBIX HpHpanse-
HUSX HeoOpaTuMbIX JedopManmii), BHIYACIEHHAS IS BCEro oObeMa
KOHCTPYKIIMOHHOIG JJIeMeHTa, HeHoJI0XKUTeRbHa.

[lpaMennTenbHO K OCECHMMETPHUYHBIM KOHCTPYKUHAM, Kornaa
HalpaB/eHusl TIaBHBIX HaNpsxewndd ©,, Oy, ©, U3BECTHBl ¥ HE
M3MEHSFOTCH B TeueHue LMK, YCJIOBHE CYHIeCTBOBAHMS IPOrpec-
capyroriero  GopmonsMenenns GOpMYIpYeTCs  CIEAyrOIEM  00-
pazoM:

HPOTPECCHPYFOTIIEE (bOpM()PﬂMeHeHMe WMeeT MECTO, eClTd MOXHO
3a0aTh rakoe paclpeefende HeHyJeBBIX MNpupallleHdil nmacTu-
yeckux fiepopmannid 3a uMkn Ac, Agy, Ag,, ynosiersopstomee
YCOINRUAM COBMECTHOCTH H HCC)KPIMaeMOCTH Ipyd KOTOpOM obecrie-
YUBACTCA BBLITOTHEHUE HEPABEHCTBA

g [
+bz_ mtin {[—o,—(c?—0c%)]Ae,_ }}dV—%

iy f {min [(6,—c@)Au;, J+min[(—o,—6?) Au|_ ]}dss().
® s” t t ’

3necy a=1, b=0, eciu u3 Tpex KOMIOHEHTOB HpHpalleHui
}Je(bﬁpMa[[I{H (Ae,, Agq. Ag.) nBa HeoTpuuaTensupl; a=0, b=1, ecma
W3 TpeX KOMIOHEHTOB MpHpamenis jiepopMannn (Ag,, Agg, Ag,)
1B OTPULATECIBHBI, MHACKC | MPHHMMAET 3navenks O, 0, z; WHAEKC
J TpUHWMaeT 3HavyeHus ¢, 0, z, HE coBNAjAlONEe CO 3HAYEHHSIMHU
I B KaXIOH cyMMe (TMO3TOMY IpH BBIYHCJIEHAW KaXIOH CYMMBI
AlIEKC j MOXET HPHHMAMATh TONBKO OJHO 3HAYeHue); Au,—KoM-
TIOHEHT Pa3phlBa MpPUPAIIEHHH TNEPEMEIUERUl HA TIOBEPXHOCTH S, (B
HanpaBlieHusix @, wid 6, win z);

Ag,, ecim Ag, >0, npu 3roM
Ag,, =
0, ecmum Ag <0, npu sTOM

Ae = 0, ecmm Ag20
"7 | Ag, ecm Ag,<0; mpm aroM i =i.

. _JAu; mpm Au>0;

Au‘+_{ 0 npm Au;<0:

0 npu Au;z=0;

A ’A= t s

“ {Au; npr A, <0.
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He wu3Mensronmecsi BO BpeMeHw oOBeMHble (coOCTBeHHAass Macca,
HHEPLUWOHHBIE CHJIBI X,) WM II0BEpXHOCTHBIE (paclpesie/ieHHble Ha
MOBEPXHOCTSX §,) BHEUIHWE HATPY3KH p, YUMTHIBAKOTCS JOTOJHH-
TENLHBIMY C/IATAEMBIMI B MPAaBOU YacTH HEPABEHCTBA, OHpEIENIsiio-
HIET0 YCJIOBHUSA CYUIECTBOBAHUS (HOPMOU3MEHEHU S

[ X, Au,dV+ | p,Au,ds.
Vv s

[Ipx 5TOM YCOBHBIE YNpyrde HANPSKEHHS, BXOJMNHE B JIEBYIO
YacTh YKa3aHHOTO HePaBeHCTBA, BHIYHCIASIOTCS TOJBKO OT U3MEHSIO-
IMXCA BO BpPEMEHHM BHEHIHHX Bo3jeicTBuit.

5.6.6. Pacuer mapaMeTpoB IpPENESbHOIO IHKJIA C IIOMOIIBIO
nm. 5.6.2 m 5.6.3 CBOAUTCS K OTBHICKAHHIO TaKOTO PacIpeeNeHust
OCTaTOUEBIX HANpPsDKEHWH, IPH KOTOPOM MapaMerpsl HArPY3KH WId
TeMInepaTypbl OyayT MMeTh MaKCHMaJbHbie 3HAUCHHS IIPH BHINOJI-
HEHWH COOTBETCTBYIOINMX OTpPaHWUYCHWH, YKA3aHHBIX B 1I. 5.6.2
(ctaTuveckuit Meron pacuera). Pacuer mapamerpoB IpesesIbHOTO
IMKJIA ¢ IIOMOIIBIO M. 5.6.5 CBOIUTCS K MUHHMU3AIHH apaMeTpOB
HArpy3k# (TeMnepaTypsl) 1O TpHpaleHusM aedopManyii, yaIoBieT-
BOPSIONIAX OrpaHUYEHUSAM, YKa3aHHBIM B I. 5.6.5 (KMHeMaTHUeCcKuit
METO/ pacuera).

B 06meM ciiyuae yKa3aHHbIE BHIYACTHTENBHBIE 381440 PEIIAIOTCS
MeTOMaMH MaTeMAaTHYECKOW TEeOpHH ONTHMAJBHBIX IIPONECCOB,
a npu 3aMeHe aubdepeHnUATEHBIX ypaBHEHWH paBHOBecHs (WX
COBMECTHOCTH jedopManmii) cucTeMoil JHHEHHBIX anrebpamdecKux
ypaBHEHUH — METOJAMH JTAHEHHOr0 IIPOrPaMMHUPOBAHUS C HCHOJb-
30BaHAEM COOTBETCTBYIONIMX CTAHAAPTHLIX WIM CHENUANBHBIX HOM-
uporpamMm misi IBM.

5.6.7. TpubnuxenHble HIKHAE OIIEHKH NIAPAMETPOB IIpe/esIbHO-
ro nuknma (T.e. 3HAYCHHWs, MEHBIIME WM paBHBIC [apaMeTpam
peaebHOro LHUKJIA) MOJIYYaroT, 3ajaBasi Kakue-udo ymOBJIETBO-
pAIOIIUE YCJIOBUSIM PAaBHOBECHS pacnpefie/ieHusi OcTaTOYHbIX Halps-
KEHUH W BBIYACHAS MAKCHMalbHble 3HAYEHHS] HATPY30K U TeMlle-
paTyp, OpH KOTOPBIX IpUBEJCHHBIC HANPSKECHUS (OTBEYAIOT CyMMe
OCTATOYHBIX ¥ YCMOBHBIX YOPYTHX HaNUpsDKEHWH) He IpeBbILIa-
0T ©,.

Hanpumep, MOXHO NPUHATH, 9TO OCTATOYHBIE HALPSIKEHUS BO
BCEX TOYKAX KOHCTPYKIHMH IPONMOPIHOHATLHBI IE€PMOYIPYTHM Ha-
HPSDKEHUSM B OIMH U3 MOMEHTOB BpeMeHH IMKIA (Takoe pacipe-
JIETIeHHe  y/IOBJIETBOPSET YCIOBUSM PaBHOBECHS IIPU HYNEBBIX
BHEIIHUX HArPy3Kax) WJIH 4TO HEKOTOPhIE KOMIOHEHTH OCTATOYHBIX
HanNpsHKeHU# (p, WIM Py WA p,) DPONOPIHAOHAILHE MHHKMAEHEIM
32 LUK Pa3HOCTSM MEXIY O, U COOTBETCTBYIOIMMH YUPYTHMH
manpsokerdsMu (o, of?, ¢¥). B mocienneM cilyuae ocTambHBIE
KOMIIOHEHTBl OCTATOYHBIX HANPSDKEHWH HAXONSTCS W3 YCJIOBHH
paBHOBECHS ¥ 3aleM BBIYHCIISIETCH COOTBETCTBYIOINAS HUKHASA
OIleHKa [apaMeTpPOB MpeeTbHOrO IHKIIA.

330



5.6.8. IpubnuxeHHbIE BEPXHME OLEHKHM I TapaMeTpoB IIpe-
JEJABHOTO IMKJIA MOTYT OBITh HOJNYYeHbI IIPU HCHOJIB30OBAHUU
KHHEMATHYECKHX METOJOB, T. €. METOJIOB, OIUPAIOUINXCA HA KHHE-
Maruyeckyro teopemy (1. 5.6.5). IlpemmymiecTBOM 9THX METOHOB
SBJISIETCS  YETKOE KWHEMATHYECKOE IIpEeJICTaBIeHHe O XapakTepe
BO3HUKAIOMIEH 1MKINYECKOH TUIACTHYECKOU aedopManuu, ee Mexa-
mu3Me. OHM  HCHONB3YIOTCS JIMIOb JUIS OUPEJEICHUS yCJIOBHM
nporpeccupyromero HOpMOU3MEHEHNS, IIOCKOJIbKY 3HaKOIEPEMEH-
HOE TEYCHHE HOCHUT JIOKAIbHBIA XapakTep W COOTBETCTBYIOIIEE
IpeIeIbHOE  YCJIOBHME OLPEJIENSIETcsl Ha OCHOBAHMH YKa3aHHOIO
Bblille PUOJIMKEHHOTO KpPUTEpHUs (M3MEHEHHe YNPYIHX HanpsoxkeHui
B TOYKe KOHCTPYKUMH HIPEBBHIAET 20,).

B ocnoBe npuOIMXEHHOIO KHHEMATHYECKOTO METOJ2 JIEKUT
NPEIIONOXEeHHe O BO3MOXHOM (Y/IOBJETBOPSIOUIEM  YCJIOBUSM
COBMECTHOCTH JieopManyil) pacnpene/EeHuu IpUpanieHui miactu-
yeckoit medopmanuu 3a k1. OOBYHO yHOOHO Takoe pacumpene-
Jegue (MEXaHW3M pa3pylIeHus) Haxo/UTh, 3alaBas HEKOTOPOE
pacripe/ieleHie MPUPANIEHHH OCTATOYHBIX NEPEMENIEHHH B TOYKAX
KOHCTPYKUMHM, W TOTJa2 upupauieHus pedhopMauuii Moryr OBITH
BBIYHCIIEHBI € IIOMOUIBIO M3BECTHBIX COOTHOMUICHMH (THI2 COOTHO-
mennss Komm). Ilpu sroM wmHOrna MoOryr ObIThb HCNOJIB30BAHBI
pe3yNIbTATHL pElICHUs aHAJOTHYHBIX 33J1a¥ IPEJIENbHOr0 paBHOBE-
CHSl, OCKOJIbKY MEXaHH3Mbl «MTHOBEHHOTO» H IIPOTPECCHPYIONIEro
paspyueEnii B OOIIEM OJHOTHIIHBL, OTJIHYHE COCTOUT B HX
peanusanuu («MIHOBEHHO» B YCJIOBUSX IPEACIBHOTO PABHOBECUS
W HOJTAIHO B TEYEHME LUKJIA IIPH HPOTPECCHpYIOUIEM (opMou3Me-
HEHWH).

Haubosiee 1npocro HCHOB30BaTh TNPUOIMXKEHHBIE KHHEMATH-
YECKUE METO/Ibl B OCECHMMETPHYHBIX 33aJa¥aX, IOCKOJIBKY paciipe-
IeNeBHsl TpHpalleHdd mepeMeuieHMil 37ech wacro MOTYT OBITH
HpeICTaBJIeHbl B BUJIE QDYHKUMHA OJHONW KOOPIMHATHI (JIUCK, KpyrJias
[IacTUHa, Tpyba), HHOTAa C UPHMEHEHWEM JIONOJIHUTEIBHBIX
NapaMeTpoB, KOTOpbIC OLPEHENSIOTCS B XOJIE pEIIeHHs HyTeM
MUHAMHM3AUUM MCKOMBIX Harpy3ok. B 3amavax sroro rTuma uHOTI2
yoaeTcs ¢ HOMOUIbIO IJEMEHTApHOTO METOJa IOJYYUTh TOYHBIE
PElIeHNs, YIOBJIESTBOPSIOUME HE TOJIBKO KHHEMATHYECKUM (pealin3a-
M HEKOTOPOTO MEXaHW3Ma IpOTPECCHPYIOMEro (popMousMeHe-
HHUS), HO M CTAaTHYECKUM (OTCYTCTBHE TOYEK, B KOTOPBIX HAIPSOKEHUS
B TEYEHME LMKJI2 IPEBBINAIM Obl G,) YCIOBUSIM.

IIpu 3agaHHOM (LIPUHSTOM) MEXaHU3ME Pa3pYyUICHUs NapaMeTphi
NpENeJBbHOTO IMKJA IIPU HCHOJIb30BAHAM KHHEMATHYECKOTO METOoJa
ONpENENAIOTCS € IIOMOUIbI0 HEepaBEHCTBA THIIA IIPHBE/ICHHOTO
B 1. 5.6.5, B HeoOXOmMMEIX Ciyyasx JONOJHEHHOIO 4YIEHAMHM,
YUMTHIBAIONMME [IOCTOSHHBIC BHEIIHHE HArpy3KH.

Jpyroii BapMaHT KWHEMATHUYECKOTO METOAa (TAK HA3BIBAEMBIA
METOJ JOTPY3KH) IIO3BOJISET IIPUMEHUTbL YCJIOBUS DaBHOBECHS,
3aImMcapHble B OOBIYHOW QopMe; Uil 9TOro IpEeABapUTENLHO
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MOJKHA OBITH MCMOJIB30BAHA CBS3b MEXIY NPHPAIICHUSIMH TUIACTH-
yeckoi negopManuM 3a LUK ¥ JEHCTBYIOIMUMHM HATPSIKEHUSIMH
HATPSIKEHNUS], BBI3BIBAIONIAE COOTBETCTBYIOLIYIO TUIACTHYECKYIO Jie-
((bopmaumo, JIOJDKHBI JIOCTHTaTh TIpeNeNa TeKyYecT, NpU JITOM
BekTOp nedopManmuy JOKeH OBITh NEPHEHANKYNSPEH COOTBETCT-
BYIONIER IpaHy INECTUYTOJbHUMKA. ONPENEINSIOMIEro YCJIOBUS TEeKy-
YeCTH NPH WCMOJIL30BAHWM KPUTEPHS MaKCHMAIBHBIX KACATENBHBIX
HANpPSDKEHUIH).

5.7. Ha BropoM 3rane peKOMEHIYETCS PAacCYNTHIBATH KHHETHKY
YOpYromiactTuyeckoro neopMHpOBAHHAS, eCIH NpPEeKpamienye mpor-
peccrpyromero  ¢opMOM3MEHERHss O NAaHHBIM [EepBOro  JTana
HEBO3MOXHO W Heo6XOmMMO 0b60CHOBATL BO3MOXKHOCTL PabOTHI
KOHCTPYKIMH 3a TNpenesyaMH IPHCHOCOOISIEMOCTH.

Ilpn 9TOM mpOBEpsrOT, HE NPHUBEJET M IIPOTPECCUPYIOIIEE
tdhopMonsMeHeHe WM KOMOMHAIMS €r0 €O 3HAKONEPEMEHHBIM
TUTACTUYECKUM TEYCHUEM (3HAKONCPEMEHHOE INIACTHYECKOE TEUCHHE
XapakTepu3yeTcs TeM, YTO NMPHPAIEHHE TUiacTHyeckoil nedbopmanun
3a MK PaBHO HYJMI0) K HAPYIUEHUIO HOPMANBHBIX VCIOBHI
9KCIIIYaTAIlMM KOHCTPYKLMH B TCYSHHE 3aIaHHOTO CPOKa CIVXKOLI
C oro#f nenbro HaleHHBIE M3 pacyera 3HaveHWs nedopmanmit
CONOCTABJISIIOT € JIOMYCKAEMBIMH. YCTAHOBJIEHHHIMI Ha OCHOBAHHUM
9KCIUTYyaTAlMOHHbIX TpebOBAHMIH.

ITpu pacuere pedhopmanuit HEOOXOMMMO YUYWTHIBATHL M3MEHEHHE
MEXAHWYECKHX XapaKTepHCTHK Malepuana BCRENCTBHE 3HaKONepe-
MEHHOTO IITACTHYECKOTO TEYeHHs (B TOM YHCIE YCKOpEHWe TOm3y-
YECTH BCNEACTBHe NpeNIIecTBYIOMER miuacTudeckoit aedopManmnu
IOPOTHBOMOJIOKHOTO 3HAKA, HEUTPORHOTO oONyYeHHs, CTPYKTYpHBIX
NpEeBpALICHUN, BIUSHUS TOBEPXHOCTHO-aKTHBHBIX CpEN).

B Tex cnywasx, xoraa mpoBepka Ha INporpeccHpyromee ¢opmo-
U3MEHEHUE KOHCTDYKIHMM DAcuyeIHBIM NyTeM 3aTpYIHHUTEJIbHA,
PEKOMEHAYIOTCS  HATypHbie UCIBITAHHS HTW HCNBITABHA  Ha
MOJIEJISIX.

5.8. B wacTHbIX ciyyasx JJisi KOHCTPYKUMOHHBIX IEMEHTOB THIA
CTEpXKHEH C CeYeHWEM B BuJAE KDpYyra WiM NPaBWILHOTO MHOrO-
YIONbHUKA, TOJICTOCTEHHBIX ¥ TOHKOCTEHHBIX TpyO HBOCTOSHHOMN
TONMMHBI C AHAJIOTHYHBIMM CEYEHHSIMH, CBOOOMHBIX TNIACTHH
NOCTOSHHOM TOJIIMHBL. U3TOTOBIICHHbIX U3 MATEPHAJIOB, YKa3aHHBIX
B 1abiu. [14.1 um paboraroux HOpH TEMWIOCMeHAX B MapOBOISHON
cpele WId B HATPUU INpH MAaKCHMaJbHBIX TeMIiepaTypax, He
NpEBLINIAOMNX YKka3aHuble B Tabn. I14.1 snavenns T, HakonjeHHas
nebopManus 32 HMKN He TpPEBbINIaeT 3HaueHnid As=2-10"*%
B 30HaX, II€ kKpaeBol 3Q{exT MpakTHYECKH He BJIUsET HA 3HAYCHUE
HANPSDKCHUI.

Ecam mns maHHOTO KOHCTPYKUMOHHOrO 3neMeHTa HethopMaims,
HAKOTUIEHHAs 32 pecypc, SABigeTcs JONyCTHMOW, JalibHelime
pacueTsl Ha GopMou3MeHeHHe MOTYT He NPOBOAUTLCSA. DTOT BHIBOM
CIIPABE/UIMB TP CJEAYIOUMX YCJIOBHUSX:
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Ta6nuua [14.1 3navenns xapaxrepucink dop npe Ten, X R
neilrponnoM oGyuennn B paznn-mux cpeax

OcHoBHOl Me- Ty, K (°C) Tos
Tall H PaBHO- Cocrosune cm?/(HeliTp )
r;igm;ee;;:g: fMaposoasnas Harpuif, Harpuii,
s cpena Tran =473 K | Trun=673
(200° C) (400" C)

08X16H1IM3[Ayctermmanus 773 (500) /N3 (530) 823(550) | 4,6 107

12X18H9 » 773(500) | 803(530) | 823(350)
12X18H10T

7.6 1073
08X16H1IM3|Haknen 15% +
12X18H9  [craGumsanus 823(550) 853(580) 853(580)
12X18H10T

XH35BT AycTeHu3auus +
crapeHne
873(600) 873(600) 873{600) | 5,0-1075!

1X16H36-  [Aycrenmsarms+
MBTIOP cTabuIu3anus

10X2M Hopwmammaa-
12X2M1DB |uus +ornyck 793 (520) 823(550) 833(560) —

ISX2M®A  Baxanxa -
15X2HM®A |oTnyck 793(520) — - 0

a) HANPSOKCHUASE OT MEXAHWYECKUX HAIrpy30K HECYUIECTBEHHBI

{o),<0,1[c]; (o 2<013[6]

6) Temnepatypa cpefibl, OMBIBAIONIEH KOHCTPYKIMIO, U3MEHAETCS
BO BCEM OOBEME HACTOJBKO OBICTPO, YTO TpaJUeHTBI BO BCEX
ceueHMsiX Jietasedl NUITHHIPUYECKOH (GOpPMBI (COOTBETCTBEHHO ISt
BCEX HOpMaleli K TUIACTHHKE) OKA3BIBAIOTCS OJWHAKOBBIMH; Tpa-
IHEHTH TEMIEPATYD B OCEBOM HALPABICHWH (I nerajed mm-
JHApHYECKOd (HOPMBEI) MIM BIOJb HOBEPXHOCTH (I ILIACTHHKH)
TAKOBBI, YTO COOTBETCTBYIOIIUE TEPMOYNPYIie HANPSKEHUS COCTaB-
nsrot He Oonee 0O,l1c;

B) OTCYTCTBYIOT VCJIOBHS, KOTOPHIE CMOrJIM OBl TIPUBECTH
K M3ruOHON NeopManuy, T. €. HayajbHas GopMa aetanelt U Tem-
HNEepATYPHBIE TIOJISI CTPOrO CHMMETPHYHBEI OTHOCHTENIBHO NPOHOJIb-
HBIX OCEH (MJTM CPEIMHHON TJIOCKOCTH — JUIS IUIACTHHBI); B JETANAX
HET HAYalbHBIX TEXHOJIOTHYECKUX HANPSDKEHWH, penakcanus KOTo-
pHIX MpHBENa OBl K M3THOY, OTCYTCTBYET ONACHOCTH KOpOOHEHHS
B CBSI3M C TOHKOCTEHHOCTBIO.
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JIs mepeyuciieHHBIX BBIIIE KOHCTPYKIMOHHBIX 3JIEMEHTOB IIpU
MAKCHMAJbHBIX TEMIIEPATYpAX IMKJIA, IPEBLUNAIOIMX 3HaYeHNa Ty,
ykasapubie B Tabu. [14.1, Ho He Gosiee 923 K (650° C), a takxe mis
crepxkHell u TpyD, MMEIOMMX pETyIsSpHblE HpPONOJIbHbie pedpa,
BBITOYKH FUIM KOJIBIEBBIC BBITOYKH ¢ FEOMETPHYECKIMH MapamMeTpa-
mu 1y /H<0,1, p<h,/2 npu uucne pebep wid BLITOYEK He Oosee 10
u 7,.,<923 K (650° C), BepxHsis OneHKa HAKOIUIEHHOW 3a ONUH
ksl gedopManud As (pofosibHOW WM momepevHoil Oe3 yuera
usrnba) Moxer OBITH HalleHA ¢ TNOMOWILIO NPUOTIKEHHON
3MIUPHYECKOH 3aBUCHMOCTH

[0,01(T T,)—5,41

A8=]0 max. .
rae 7,=T,+AT,(1—10 HMU)—ATBV,—TBMHCpaTypa upuciocobs-
emoctH To gomycky 2-107% %/muxn; AT,=50K (50° C) mns
crepxHeif W ToncrocTeHBHX TpyO; AT,=0 K (0° C) mns mwiacrun
U TOHKOCTEHHbIX Tpy6 (0bosiouex); H— Tosmmna TpyoOsl, MM; dy —
MHMHUMAJLHBIA BHYTPEHEMII juaMeTp TpyOwi (I8 CHJIOHIHBIX
crepxueit dy=0), mm; AT,=—5K (=5 C); v—uucao pebep wim
BBITOUEK; /1, —TJlyOMHA BBITOYEK MNIM BhICOTa pedpa, MM; p— pa-
JIMYC 3aKpyTIeHus BBHITOYEK, MM; T, — MakcHMaJbHas TeMIepa-
typa TtemiocMen, K (°C).

Ilpy HecTanMOHAPHBIX PpEXMMAaX TeIIocMeH BENHYMHA He-
obpatumoro ¢GopMOM3MeHeHUs OTpejensercs JMHEHHBIM CyMMu-
POBAHHEM.

>

6. NPUMEP PACYETA LIMNUHAPUMECKOW OBONOYKMW

6.1. lapHplii 1IpUMeEp MJUIIOCTPHPYET MHOPSIOK NPOBENCHUS
pacyera Ha Iiporpeccupyrouiee ¢opmousmeneHne. B mpumepe
YCIIOBHO BBIOpaHEl XapaKTepUCTMKM KOHCTPYKIMH M TIapameTpht
HATPYXeHHUs (B YaCTHOCTH, 3ajaH [POCTeHNIHil— JMMHEWHbI 3aKOH
pacipefieleHusl TeMIiepaTyphl).

6.2. PaccunThiBaeM y4acTOK [UIMHHOM MIMHIpHYECKOH 060s104-
kn (puc. [14.1), pacnonoxenHslid Bnaym or ee kpaes. Obonouxa
noaBepraeTcs IeHCTBHIO BHYIDEHHETO JaB/eHus p (/) (He M3MEHsIO-
mierocst 1o ee [UIHHe) U TEM-
nepatype 7(t), M3mensromeics

é TCT R PR X FF A K| mommeliHoMy 3aKOHY 1O TON-
S P uMHe 0DONOYKM B KAXOBIH MO-
K MEHT BPEMEHH I.
A [ p
T()=To()+5 T (1)

=

s

NIEEEEREEERR Puc. T14.1. V4acTOK [UTMHHOH LM/IAHAPH-
ST qecko 060j109KH, PACTIONOKEHHBIH BJa-

M OT ee Kpaes



AMhay T, K
(kre/mm? _( °r) L e — N — =
12 : ) i
(612)| 475 _J |
(600) ! ; }
66| | |
(808)] 73 i , |
o) ’ ;
| |
7L t“i ) ty L5 Ug ty bl Lty
4 Em}mﬂﬂ_- by tg Ly tpy by
Tyex HapHbIL tpadamsifarue Oemanobpa
pexcur abapuiinod  sauwumst

Puc. [14.2 W3MmeHenue IaBNEHHS M TEMIEpaTypel B Teuenue pabodero nmkna

3nech T, (t)— remueparypa cpeaunHol nosepxuocty; T (t)— pas-
HOCTh TEMIIEPATYD HapyXHOW M CPENUHHON IOBEPXHOCTEH 06O~
JIOUKH.

HEHB}O pacuera sBJig€Tcs NPOBEpKA AOMYCTUMOCTH 3aJaHHOIO
BHYTPEHHEIO JABJEHWS U TeMIeparyp ODOIOYKH C TOYKM 3DCHHS
IPOrPECCUPYIOMIETO  (HOPMON3IMEHEHHS.

6.3. Pazmepnt obosnouku mpuBenenbl Ha puc. [14.1. W3menenue
J@BJIEHUsS M TEMIEpAaTyphl B TeueHHWe PAGOvYEro HUKNA HILTIOCTPHU-
pyer puc. I14.2. B cranmoHapHOM peXMME B IpoleccaXx mycKa
H OCTAaHOBKM TEMIIEPATYPhI HAPYXKHOHM M BHY[PEHHE!l MOBepXHOCTEH
obosouxu T, u T, npuHHMAIOTCS OAWHAKOBbIME. 3Hauenus T, (1),

T,(t) w p(t) ang psama MOMCHTOB BPEMEHHM, YKasaHHBIX Ha
puc. [14.2, nmpusenensr B Tabs. [14.2.

MexaHuieckie XapakTepUCTHKM MaTepHasa OOOJOYKM  JaHbl
B Taba. 114.3. Ilpu temneparype 293 K (20° C) monynb yupyrocru
E=2,0-10° MITa (2,0- 10* krc/mMm?), TeMnepaTypHbrii K0adUIEERT
nuHelnoro pacumpenns o=17 MxkK ™' (17,0-107° 1/° C) u xoad-

¢ument Ilyaccoma p=0,3. PacuerHbri cpox cuyx0bl 060nOuKH
100000 4.

6.4. OmpenenseM upeneibHbIE HATIPKEHHS O
a) JUIs CTang¥OHApHOrO pexXuma pabOTBI B  COOTBETCTBUM
c pasg. 3.2
3 T . T
C,=min {RpD,Z/nD.Z; Rmt/nml}=

=min {120/1,5; 125/1,5}=80,0 MITa (8,0 krc/mMm>);




Ta6auna 42 Tlapamerpel Harpyxeuus

t iy £} 13 14 ts g IS

T K 573 573 873 873 856 867,5 794
o ©C) @300y | (300) | (600) | (600) | (583) | (594.5) | (521)
T K 273 272 273 273 2775 284,25 | 289,56
N ©C) ® 1o | © | © | @50 | 125 | 1656
MIla 0 1,2 12 1,2 1,2 1,2 1,2
P @repav?) |0 | (012) | (012) | 012) | 012y | 012) | (0.12)

’ 1y [ ho ty t2 ti3 L

T K 765,5 734 709 667 639 573 573
o cC) | @925 | @61y | (436) | 394) | (366 | (300) | (300

b

T K 292,551 293 128956 | 285 281,75 273 273

1 C) (19,55) | (20,00) | (16,56) | (12,00) | (8,75) ) )

Mlia 1,2 1.2 1.2 1,2 1,2 1,2 0

2 repvv?) | (012 | 0.12) | 0,12 | 0.12) | 012 | 0,12 0

Ta6auna 143 Mexa#Haeckde Xapak [€PHCTHKH MATepHana 0BOJOUKH

T K 293 573 623 673 723 773 823 873
N (C) (20) ] (3000 | (351 | (400) @50y | (500) (550) | (600)

RT MIla | 210 | 150 { 150 140 140 130 120 120
P02 kremm?) [ 2D | (1S | (5 1 Q4 | (4 | (13 | 12 | (12)

R MIla — — — 181 169 137 100
LL00000? (erc inpn2) (18,1) | (16,9) | (13,7) | (10,0)

0) nns pexuMoB Iycka, cpabaTblBaHAsS aBapWiltHOH 3aUIMThE
M OCTAHOBKM HaWOEHHBIE COTJIACHO pas3n. 3.1 upenenbHbie Baups-

KECHUA

qe. KonblieBble HANpSHKEHMS OT BHYTPEHHETO AABJICHHS O, D
p=12MIla (0,12 xrc/mMm?) (cm puc. [14.2) pasusr 60 MITa (6 kre/mm?),

o,=(R}0.2/1,5)

MPUBEIEHBI B 3aBUCAMOCIM OT TeMmmepaTyphl B Tabn 1 4.4.
6.5. OnpenesnsieM yCIOBHBIE YIIPYrHe HANpPshkenus B paboyeM HUK-

Tipu

OCEBBIE HANPSAXKEHUS O1 MEXaHHYECKON HAarpy3Ku paBHbl HYIIIO.
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Ta6nuna [14 4 TIpenensubie HanpsKewus

I K(O 293,20) 573(300) 623 (350) 673 (400)
o, MlL 140,0 100,0 100,0 933
(kTe/vn?) (14,00) (16.00) (10,00) 9,33)

I k(O 723 (450) 773 (500) ‘ 823 (550) 873 (600)
6, MIla 933 86.7 r 80,0 80,0
(e (9.33) (8.,67) | (8.00) (8,00)

TabsinuaT145 Tepmoynpyrue Hanpskenus

. A Is Ie [ Iy

Cyr= I MIa 0 21,8 54,6 80,4 95,0
(xre/MM ) | 218) (5,46) (8.04) (9,56)
1

! I ho LI%} £33 %S

o =0, M1 97.1 80,4 58,3 425 0
{xTe/ M) Oy | ®04) | (83 | @25 (©)

Tepmoynpyrie HanpsxeEns WUPH  JUHEHHOM pacripe/esieHAn
TEMIIEPAT{ ™R TIO TORUIMHE CTEHKHM HaxoAuM 1o ¢dopMysie
aET, (t)z
(1-w) #
30ech Gyy, 0,7 --KOJNBLEBLIE M OCEBBIC TEPMOYIpYrue HANPSKEHUS,
KOOpAMiaIa Z OTCHMTHIBACTCA OT CPeNWHHOW nosepxHocTH 000-
JMOUKM [0 HOpMaliu K well; z=h wWa HapyXHOH TOBEPXHOCTH
OofOIOUKH M .= —h Ha BHYIpeHHEH [OBEPXHOCTH.

B claumoHapHOM pexuMe, NpH Oycke M OCTAHOBKE TePMOYIIpY-
THe WATIPSKERHS paBHR Hymo [mockonbky 7, (1)=0] 3npavedus
HAUPSKCUMR  Gogr =G,y U1 P92 MOMEHTOB BPEMEHHM PEXNMAa
cpabaTbIRaNMA ARAPUWHONR 3allM1bl NpuBeneHbl B Tabm. T14.5 mis
109€K, JEKAIWX Ha BHYTpeHHel (-= —/) NoBepXHoCcTH 0DOIOYKH.

6.6. ComnceraBsisieM NMPUBCACHHBIE YCTIOBHBIE YIpYrHe Harpspke-
HAS C UPENCILHbLIMA  HaupspkeHWSMHA. [lpuBeaenssie  ycnoBHBIE
YOPYI¥Ue BAUPSKEHHS NOACYUTHIBAEM COTJIACHO KPHTEPHIO HAMOOb-
IUX KAacaTelbHbIX HATPSUKCHMI:

(0)@=max(lo§'l. |o§], 0§ ~oi|),

(e) — . — —
118 Of =0y, + Cor; OF =Cy,+ Opr=0C,r

Cor=Cp71 = —
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B MOMeHT BpeMeHWM !, Ha BHyTpeHHeill NOBEPXHOCTH OBOIOYKM
(0)®@=60.0+97,1=157,1 MIIa (15,71 krc/mm?). Temneparypa ToO-
YeK BHYTPEHHCH NOBEPXHOCTH ODOJIOYKH B 3TOT MOMEHT, Ompese-
nepHas 1o maHHnHM  Tabn. I14.1, cocraBnser 714 K (441° C);
COOTBETCTBYIOIIEE NPENEIBbHOE HANPSKEHUE G, HaANIEHHOE MO0
papEeM Tabi. [14.3 ¢ noMombo IMHEHHOW UHTEPIONSIUH, COCTaB-
naser 93,3 MIla (9,33 krc/mm?). Takum 00pasoM, NpuBEAEHHOE
panpsoxenue (0)@ npesbiuaer npenensgoe. ComoCTaBneHds NpuBe-
NEHHBIX HANPSOKEHWH C TpPEIenbHBIMEA B JPYIMX TOYKAaX OOOJIOYKH
¥ B pyrie MOMEHTH BpEMEHH NPOBOIMTHL HE HYXHO, IIOCKOJBKY
TIONIYYEHHBIA BHIIE pe3yNbTaT TpebyeT mepexoma K CIEeayroimeMy
JTamy pacyera: MpOBePKa, MOXET JM IuiacTuieckas aebopManus
OPEXPaTUTBCS 3a CYET MepepaclpeeseHns HATPSHKeHUN 10 TOJIN-
He 0DONOYKH.

6.7. OnpenensieM IKCTPEMANBHBIE 3HAYEHNS PA3HOCTEN Mpenennb-
HBIX W YCIOBHBIX YNPYrWX HampspkeHuid. UYToObl TNPOBEpHUTH,
BBITIONHAIOTCS /1M HEPABEHCTBA, 3aMUCAHHbIE B I 5 52, BBIYHC/ISEM
BEJTHYHHBE

min(c,—c{’), min(c,—ock?),
t t
max(—o,—oc§’), max(—oc,—cf’)
t t

Ta6auna 146 PasnocTn npefeibHbiX W YCAOBHBIX YNPYFHX HAnPIGKenni
’

Pexum IMyck
f f t I
T, K (°C) 573 (300) 573 (300) §73 (600)
0, MIla, (krepmn?) 100 (10) 100 (10) 8
c,—c%¥, MIla (krc/mm?) 100 (10) 100 (10)
—o,—c¥, MIa (krc/mm?) —100(—~10) —100(—10)
o,—of, MMa (krc/mm?) 100 (10 40 (4)
—o,—of, MIa (kre/mm?) —100(—10 ~160(—16) —140(—14)
Pexcim CrauuoHsapHblii OCTaHOBKa
t iy I13 hs
T, K (0) 873 (600) 573 (300) 573 (300)
6. MIla, (xre/mm?) 100(10) 100(10)
o,— 0o, MIla_ (xrc/mm?) 100(10) 100 (10)
—o,—ocy, MIa (xre/Mm?) —100(~10) —100(—10)
o,—of, MIMa_ (xre/mm®) 40(4) 100 (10
—o,—of, MHa (xre/mm?) — 16 (—160) —100(—10
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3pavenus CcTOAMMX B CKOOKax BENMYMH /U CTAHMOHAPHOTO
peXMMa M psAla MOMEHTOB BPEMEHM PEXMMOB MyCKa M OCTAHOBKH
frex, B koropnie T,(¢)=0] npusenens B Tabn. I 4.6. Ilo Tommune
000JI0YKH 3TH 3HAYEHHS He M3MEHSIOTCS JUIS YKA3aHHBIX PEXHMOB.
OKcTpeManbHEE [UIS JaHHBIX PEXMMOB 3HAYECHHS PACCMATPHUBAEMBIX
BelMyMH OOBeNEHLl paMKaMM [HeTpYMHO YOEOMThCH, 4YTO MpH
T,(z)=0 B MoMeHTBl BpeMeHW, He ykasanHee B Tabu. IT 4.6,
9KCTpeMaTbHbi¢ 3HAYEHMS HE IOCTUTAFOTCS .

Janee OTBICKMBAEM pa3HOCTH IPENENBHBIX M YCJIOBHBIX Y-
PYTUX HANpSOKEHWH JUIsS psifia MOMEHTOB peXHMa cpabaTbiBaHHs
apapuitHoil sapmrthl (7 (¢)#0). [is onpeneileRns 3KCTpEMAanb-
HbIX 3HAWCHWIT OJTHX pasHOCTEd JOCTATOYHO pACCMOTPETh MO-
MEHTBl BpEMEHM o, lg, 17, !4, TPHYEM YCIOBHBIE YNPYTHE
W IpefiefibHbIC HANPSKEHHS B MOMEHT [, COBHAJalOT C CO-
OTBETCTBYIOIIMMH 3HAYCHWSIMH B MOMeEHT ¢; (cM. Tabum. I14.6).
B MOMeHTH BpeMeHH t,, ?;, U !;, YCIOBHBIE YOPYIHE HANPIKECHAS
magarpT, a UpeflelbHbIE HANPSIKEHHS BO3PACTAIOT MO CPABHEHHIO
¢ty (cM. Tabi. I14.1, [14.3 u [14.4), nosroMy yka3aHHbIE MOMEHTHI
BpEMEHUM HE paccMarpuBaeM. PesynbraTel pacuera NpHBEICHBL
B Tabi. [14.6.

Jns coxpavenuws oOmboctn Merojuku B Tabn. [14.6 yurena
reMIiepaTypHasi 3aBUCHMOCTb NpeledbHbIX HampsbkeHuit o, Beumy
MAaJIOCTH HEpenajioB TEMNEPATYpPhl IO TOMIMHE B JaHHOM IpHMepe
3Ta 3aBUCHMOCTb cijlabo BiIMSIET HA pe3yibTaThl pacyera, OIHAKO
B JPYIMX 3ajavax (B YacTHOCTH, NpM mnapabOJIMYECKUX 3aKOHAX
paclpesiesieHdsi TEMIepaTypbl) OHa OKa3blBAaeTCsl MHOIJA CYIIECT-
BEHHOM.

Pacuer pasHocTeH mNpeneibHBIX M YOPYTHX HANpSDKEHWHA Juist
psma MOMEHTOB BpeMEHH wulocTpupyror puc. [14.3 u [i4.4;
XKUPHBIMA JIMHUSAMH BBIIE/IEHBl COOTBETCTBYIONME MHWHHMAJIBHBIE
(MakcUMaJIbHBIE) 33 IMKJI 3HAYCHHS.

3HayeHus pasHOCTed NpefielbHBIX M YCJIOBHBIX YNpPYTUX HAINpS-
keHnit 3a Bech paboumit nuka npusemeHbl B tabi. I14.6 u I14.7,
a IKCTpeMasbHbIE 3HAYeHWs JTHX pasHocred —B Tabn. [14.8.

6.8. BoimosiHeHMe YCIOBUH  OTCYTCTBHSL  IPOTPECCUPYIOMIETO
dbopMou3MeHeHHUsl, MPUBENEHHAIX B pasi. 5.5a, TMpoBepsercst 4uc-
JIEHHBIM MHTErpHUpOBAHMEM C MCIOJIL30BAHMEM JaHHBIX Tabi. [14.8:

h
jhmin [6,—0@]dz=121,6 H/mm (12,16 kre/mMm)>0;
kot
h
{ max[—o,~c§ |dz=—116,2 H/Mmm (—11,62 xre/mm)<0;
~h t
i 0
fmin[(o,—0@)z]dz+ [ min[(-o,—c{)z]dz=
0 t —h t

=80 H-mm/MM (8 xrc-MM/MM) > 0;
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65~6{, Mna fxrc/mm?) 65-6F)mna (krefmm?)

{ taff St ]M(w) 787" tg /b,
Va
btg bty
100{10) g1 21 B
i t L5 %

ty mlﬂfss 6/9)
s,
50(3) 02 45
P o
6 h
”.
-50(-5)
t7
-50(5) '"t”[‘5s‘5§f] |
-100{-19)
tl: tﬂi
4
4 ?
; £
~wo{-10) ] letaty %
¢ 9
% ~150(-15) // tartss

Puc. 114 3. 3nauenus pasuocreit manps-  Puc. T14.4. 3navenus pasnocreit manps-
KEHHI B PAa3JIMUHbIE MOMCHTBI BPEMEHN KEHWH B pd3nw—mme MOMEHTH BpEMEHH
ans o,—c¥ (a) 1 —o,—c¥ (B) s o,—o (@) u —oc,—c 6)

h 0
fmtax [(~o,—c@)z]dz+ | max [(o,—0c§)z]dz=
0 ~h
= —25,6 H-Mmm/MM (—2,56 krc-Mm/MMm) < 0;
h .
§ min[o,—c{]dz=0,9 H/mm (0,09 krc/mm) > 0;
“n ot

h
{ max[—o,— o |dz=~—185,5 Hmm (— 18,55 xre/mm) <0;
—h t
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h 0
{min[(c,—ci®)z]dz+ | min{(—o,—c§’)z]dz=
o t -n !

=60 H -Mvm/MM (6 k1C-MM/MM)>0;

j;:max [(—o,—cf)z]d:-+ ; max [(o,—ot)z]dz=

=—20,7 H-mm/MM (—2,07 krc - mm'mm) < 0.

B utore mpuxoAuM K BBIBOMY, 9O MPOTPECCHPYIOWIETo PopMo-
H3MCHEHN 00OOYKY OPH 3afaHHMIX YCAOBUAX paboTe me Oynmer.

7. ARATPAMMbI NMPUCMOCOBNAEMOCTA ANS HEKOTOPbIX
TUNOBbLIX PACHETHLIX CXEM

7.1. ®opMyIbl B AMATPAMMEL MPUCIOCOOIIEMOCTA IS LATAHT-
prueckux H chepudeckux 000J0Y€K, TOJCTOCICHHBIX Chepruecknx
COCYAOB H KpPYTJIbiX TUTACTHHOK 1P DOBTOPHBIX MEXaHMYECKUX
¥ TEWJIOBLIX BO3JCHCTBHSAX NpHBECHB HIDKe. JuarpaMMpl TOCTpo-
€HBI JUTS PA3IHYHBIX THTOB MeXaHWYeCKUX Harpy3ok (pacmpenernen-
HBIX., COCPEOTOYEHHBIX) U HoJed teMnepaTyphl (Temieparypa
M3MEHsieTest 110 TOMIMAE, BAONL 0Opasyromieil), pa3jMYHBIX ApO-
rpamMM U3MEHEHUS TeMMepaTyphl W Harpy3ok BO BPEMEHH, a Takxke
pa3NMHYHBEIX ycnopuil 3akpensnennst obonouky mma mnactuHky. Ipu
OTOM UPHFUMANOCh o,=const u p=0,3.

OcHoBHbIEe 0003HAYEHRS:

T—remmnepatypa, K('C);
p — AaBienne. [Ta (xrc/mMm3);
P -—cocpestorouennas cuna, H (xrc);
n, m, f, q--napaMerphbl HArpy3KH;
t,—TapaAMETPHl  TEMIEPATYPHI;
R —pamuyc cpenuHHON mTOBepXHOCTH 0060JI0YKH (paimyc
TLIACTHHKU), MM,
B=4/3(1—u?)./2RA.

IMpusenennpie 3geck GOpPMyIbI H ARArPaMMBI  MOTYT OBITH
HCIOJIL30BAHBL B TEX CIIy4asix, KOrja Harpy3kd, TeMIEPaTyphl
A TeOMETPHYCCKHE AAPAKTEPHCTHKH 3NEMEHTA KOHCTPYKUMH COOT-
BETCTBYIOYT YCIIOBHUSIM, JUISI KOTOPHIX HpUBEIEHBI COOTBETCTBYIONIHE
rpadukl # GOPMYIIBL.

st ncnonkzopanus GopMysl B AHATPAMM CJEIYeT BBIMHCIATH
napaMeTpbl MEXAHAUECKAX U TEIUIOBBIX BO3ACHUCTBHUE m, p, q, n, t
JUIS 33/IAaHHON KOHCTPYKUMM ¥ YCNOBHil paGOThI ¥ CONOCTABUTH HX
3HAYEHHS! C NPEIENbHbIMU, YKa3aHHBIMH Ha JHarpaMMme Wwin
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Tabnuna 4.7

PaznocTH upeAeMbHBIX M YCIOBHBLIX

zlh -1,0 —-0.8 ~0,6 —-04 -02
T, K(°C) 714 718 722 726 730
(441) (445) (449) (453) 457)
Gy, - 93,3 93,3 933 92,6 92,4
MIla (kre/mm?) | (9,33) 9,33) 9,33) 9.26) (9,24)
@, 97.1 77,7 58,3 388 19,4
t/ﬁ'[a (xre/mm?) | (9,71) (7,77 (5,83 (3,88) (1,94)
—c@, —3.8 156 35,0 53,8 73,0
MTa (ro/mm?) | (~0,38) (1,56) (3,50) (5,38) (7,30)
Iy
—0,—G, -190,4 —171,0 —151,6 —131,4 | —1118
MiTa (xré/mm?) | (=19,04) | (=17,10) | (=1516) | (—13,04) |(—11,08)
Gl 157.1 137,7 1183 98,8 79,4
Ma @remm?) | (15,71 (13,77) (11,83) 9,88) (7,94)
G,— ol ~638 —44.4 ~250 —6.2 13,0
MTTa (krepvv?®) | (~6.38) (—4,44) (—2,50) (—0,62) | (1,30
—0,— o, —~250,4 —231,0 —211,6 —1914 | —171,8
MiTa (xrefmm?) | (=2504) | (23,000 | (—21,16) | (=19,14) [(=17,18)
T, K(°C) 746 750 754 758 762
(473) 477) 481y (485) (489)
Gy 90,3 89,7 89,2 88,7 88,2
MITa (kre/mm?) | (9,03) 8,97 (8,92) 8.87) (8,82)
o, 950 76,0 57,0 38,0 19,0
Mia (xre/mv?) | 9.30) (7.60) (5,70) (3,80) (1,90)
t516,~c%, —47 13,7 32,2 50,7 69,2
Ma (kre/mm?) | | (—0,47) (1,37) (3,22) (5,07) (6,92)
—0,~G, ~1853 — 1657 —1462 —1267 | —107,2
MIla (kFomm?)| (~18,33) | (=1657) | (—1462) | (1267 [(~10,72)
@, 155,0 136,0 117,0 98,0 79,0
MHa(xre/mm?) | (15,35) (13,60) (11,70) 9,80 (7,90)
G,—o, —64.7 —463 —218 —93 9,2
MITa (kre/mm?) | |(~6.47) (—4,63) (—2,78) (=093 | | 092
~0,~c, —~2453 —2253 —266,2 —186,7 | —1672
MITa (krefmm?) | (—~24,33) | (—22.83) | (=26,62) | (—1867) |(~16,72)
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YOpYTHX Ranp B worz/h
0 0,2 04 0,6 0,8 1,0
734 738 742 746 750 754
(461) (465) (469) (473) 477 (481)
91,8 91,3 90,8 90,3 89,7 89,2
9.18) 6,13 (9,08) 9,03) (897 (8,92)
0 —19,4 —38,8 —58,3 —-71,7 —97,1
© (Cio%) | (=388 | 58y | (-1 | (=9in
91,8 110,7 129,6 148,6 167,4 186,3
©.18) (11,67) (12.96) (14,86) (16,74 (18,63)
—-91,8 -7, ~52,0 —-32,0 —12,0 79
(—9,18) (-7.19) (—5,20) (—3,20) (—1,20) (0,79
60,0 40,6 21,8 1,7 —-17,7 -37,1
(6,00) (4,06) (2.18) 17 (=177 (=3,71)
31,8 50,7 69,6 88,6 107,6 126,3
G.18) 6.67) (6.96) 8.86) 10,76 | (1263
—151,8 -131,9 —112,0 —-92,0 —72,0 —52,1
(C15.08) | (—1309) | (=1130) | (=930) | (=730) | (=531
765,5 769 773 777 781 785
(4925) (496) (500) (504) (508) 612
87,7 87,2 86,7 86,2 85,6 85,1
@77 872 B8N 8,62 @36) @31
0 —19,0 —38,0 -57,0 —76,0 —95,0
© (150 | (=380 | 570 | (=760 | (=930
87.7 1062 124,7 1432 161.,6 180,1
@77 (10,62) (1247 (14,32) (16,16) (18,00
—877 —682 748 7 7 3% Y
(-877 | (—682) 48 | (~28D | (=066 0,99)
60,0 41,0 22,0 3,0 16,0 —35,0
(6.00) @.00) (2.30) (0,30) w60 | =330
27,7 46,2 64,7 83,2 101,6 120,1
2.7 4,62 (6.47) 8.32) (10,16) 12,01
— 1477 —1282 —108,7 —89,2 —69,6 —50,1
143 | 28 | 1087 | =892 | (=696 | (=501




'k —10 ~08 ~06 -04 -02
T K(Q 777 781 784 787 791
(504) (508) (511) (514) (518)
o, . 86.2 85.6 85,2 84.8 84,3
MTa (kre,mn?) (8,62) (8,36) (8,52 (8.48) (8.43)
o, 80,4 64,3 82
FMHa (rcnam’) (8,04) (6.43) (4.82)
I
6,~®, 5,8 21,3 37,0
Mtz xremm?) (0.58) (2,13) (3,70)
17
—g,~6®, - 166.6 ~1499 —1334
MITa (k1% Mm?) (—16,66) (14,99 (—13,34)
& 149,4 1243 108,2
M’na Kre,Mm?) (14,04) (12.43) (10,82)
6,—c® —54,2 ~387 —23,0
MITa ("xrcwz) (—5.42) (- 387 (~2,30)
—g,~o® —-226,6 ~209,9 —1934
MIJa (Krcmmz) {—22,66) (~-20.99) (—19,34)

Tabanua I4.8. Jxcrpemaabupie

z,h -0 -0.8 —0.6 —0.4
mm{c —a¥. —4.7 13,7 322 50.7
MHa (kre/mMm?) (—047) (1,37) (3,22) (5.07)
mtdx[ G,—G "] ~80.0 —80,0 —80,0 —80.0
MMHa (xrc/mm?) (—8.00) (~8.00) (—8,00) (—8,00)
min [o,—of]. —64,7 —46,3 -27.8 -9,3
MHa (xkrc/mv?) (—6.47) (—4,63) (—2.78) (—093)
m‘ax[—ﬁs o], —100,0 —100,0 —100.0 —100,0
MIla (xkrc:mv?) (-10,00) | (~10,00) | (—10,00) | (- 10,00)
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0 02 0.4 0.6 0.8 10
794 797 801 804 807 811
(521) (524) (528) (531) (534) (53%)
839 83.5 82,9 82,5 82,1 81,6
(8,39) (8,35) (8,29) (®8,2% 21 (8.16)
0 —16,1 ~36.6 482 ~64,3 —%0.4
© (—1,61) (~3,66) (- 432) (-643) (- 8.04)
39,3 996 115.1 130,7 146,4 162,0
(8.93) (9,96) (11,51) 13,07 14.64) (16,20)
839 674 ~50,7 343 —17.8 ~12
(~R39) (507 (~343) (~1.78) ( 0,12
60.0 439 278 1.8 <43 —~204
(6,00) (439 (2.78) (LIR) (—0,43) (~2.04)
239 396 55, 7 86,4 102,0
239) (3.96) (5.31) (7.07y (8,64) (10,30)
—1439 1274 -110,7 —943 —718 - 61,2
(—14.39) (—12,74) (—11,07) (—-9.4%) (-7.78) (- 6,12
3HAYeHHH PA3HOCTEH HAUPHHKEHMH
-02 0 02 0,4 06 08 10
68,2 80.0 80,0 80,0 80,0 80,0 80,0
682 | (8.00) | (8.00) (8.00) (8.00) (8.00) (8,00)
—80,0 —80,0 —67.4 —48.7 —29.2 —-96 9.9
(—8,00) | (—8,00) | (—6.74) | (—4,87) (—2,92) (—0,96) | (0,99)
8,2 20,0 20.0 20,0 20,0 20,0 20,0
0.82) | .00 | (200 {2.00) (2.00) (260) (2,00)
—100,0 1000 | —100.0 —100.0 —-89.0 —696 50,1
(—10.00) | (—10,00) | (—10,00) | (—10,00) (—8.92) (—6,96) | (—5,01)
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BBIMHC/ICHHBIME C TOMOIIBIO TIPUBENEHHON 3mech (popmynl. Koncr-
PYKIHS OpUCIOCOOUTCS K 3aJAHHBIM BHEIIHHM BO3JEHCTBHAM, €CIIH
mapaMerpbl  Harpy3oK M TeMIepaTypa, OTBEYarIIUe 3a1aHHBIM
YCIOBUAM pabOTHI, HE NPEBBLUNAIO! TPENENLHBIX 3HAUEHUH.

INpu Mcons30BaHUM NPUBCHCHHBIX HIDKE (DOPMYN M JAuarpaMm
pacueThl yciaoBui (OPMOU3MEHEHHs MO pa3f. 5 HE TPOBOAATCS.

7.2. Llunuujapuyeckue cocyapl U TpyOOTpOBOABI HAarpyKeHb
MOCTOSHHO NEHCTBYIONIMM [JaBICHHEM M IWKJIMIECKH H3MEHSoIei-
ci TeMmIepaTypoll (BHOML OCH [aBJ€HHE W TemIepaTypa He
U3MEHSIOTCs), TON3y4YecTh Marepuana orcyrcreyer. [lpemennHbie
3HAYCHNs] Pa3MaxoB TEMIEPATYPHBIX HANPSDKEHUH OnpeneisroTes U3
CIENYIOIIMX COOTHOINEHUIL:

a) OpH JHMHEHHOM W3MEHEHMH TEMUepaTyphl TO TORIIHHE

[(0)rx] _R5o.2 (O
1 0< <0,5;
Rl (G)m g Rjo 2
[(c)zx ] (o) (o)
Bk <4 1—m 0,5<- I 1
Rio» Rjo2 A Rjo.z

6) npu napaGonnieckoM TOCTOSIHHOM YBENMYEHHH HIIH YMEHb-
ICHAM TEMIEPATYPhl 1O TONMIMHE CTEHKA

ﬁ;’lﬂ]d,z( f)l) T o,slssl(g)“ <1

0,2 PO 2 0.2

ecm (i)"' <0,615, to
RP(),Z

el g 65 mpu (D —o3;

T T
RpO 2 RpO,Z

[(0)s]

<355 mpn Dm g4
RpOZ

[ )’”‘]<27 npu () =0,5.

T
p02 0,2

JInst NpoMexyTOUHBIX 3HaueHuit (o),,/Ryo , AOTyckaeTcs NHHEH-
Hast MHTEPIOJAIHS.

7.3. Humuaapudeckas Tpy6a (puc. I14.5) mopsepxeHa Bo3aeHcT-
BHIO TemnepaTypHoro ¢poHnra (puc. [14.6—II 4.8). Temmnepatyp+
HBl (pOHT mBUXeTCs B MFOOOM HAUpaBIECHHH BIONb OCH TpPYObL
Mo Tommuue TpyOBI TeMiepaTypa He H3MEHSETCS,

IoBropHBIE NpOXOOBE TEMUEPATYPHOrO (POHTA, TOKA3aHHOTO
Ha puc. I14.6, npuBOAsT K YMEHBIIEHHIO TUAMETpa TPYObI U yBEIH-

M>092

YeHHUIO €€ JUIHHBI IIpU
ut p L0,
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TN pl,260=12, k)
5 B
e — ——
«] | k |
‘ X N 2
¥ —— — & N
N
Puc T45 Yuacrok IMAHHAPHYECKOH TpY- 7 j AP x
6bl BATH OT Kpacs &4 LM A

Puc T14 6 TemmepaTypHbii QPOHT, MPHBOMAWMA K YMEHBIUCHHIO JHAMETPA TPYOBI

TToBTOpHBIE TPOXOABI TEMUEPATYPHOrO (PPOHTA, TOKA3AHHOTO
Ha puc. [14.7, upUBOAAT K YBENMYEHUIO AMAMETpa TPYOHl ¥ YMEHh-

ab(T,—T,)
CHHIO €€ WHBI upd ————1>0,92.
PUEEL PR 481 o,
E(T,—T,
Ecnu %ij}o’gz’ TIOBTOPHBIE TIPOXOAKI TEMIIEPATYPHOTO
O-S

¢ponTa, nokasanHoro Ha puc. [14.8, nenarotr noeeneHue TPyOHI
HEyCTONUUBEIM. VI3MeHeHHe xapakrepa 3aBucuMoctd T(x) W
W3MEHEHHE TPEAEIFHOTO HATPSHKEHHs O, BEACT MO0 K YBEIMYCHHUIO,
J60 K YMEHBINEHHIO AHAMeTpa TpyObl mOCHe Kaxmoro upoxona
TeMuepatypeoro GpoHrTa.

7.4. Hunaapuaveckass obonouka xkoHeuno#l mminel (puc. 114.9)
HAarpyXkeHa BHYTPCHHUM AaBJICHHEM U NEPENajfoM TeMIepaTyphl IO
TOJIMHE CTEHKH

0<p(r)<p®;

T(t)=To(t)+7 Ta(0)
e T, =%(T2+T1); Ta=%(T2—T1); ~T<T,()<Ty; —h<z<h.

IMapametpni Harpyxerus t,=FoT/[{(1—p)o,]; f=p*R/[2ho,];
—L,<t()<t,; 0<f(1)<S.

JuarpaMMer  TIpHCTIOCOOISEMOCTH  HMJIMHAPUYECKOH 0005104KT
KOHEYHOW AJWHBI CO CBOOOAHBIMH KpasiMd OpHBEAEHHl Ha
puc. [14.10, co cBobomno onepTeIMH KkpasiMmu—mna puc. [14.11,
114.12, c 3ameMineHHRIMH KpasMu—Ha puc. [14.13—T114.15.

7.5. Hununapuieckass obosnouka (puc. [14.16) marpyxeHa BHYT-
PEHHHM [aBJICHHEM H TEPenafoM TeMUEPaTypsl 1O TOJIHHE
CTEHKH; Ha Kparo MPHUJIOKEHBI KpaeBhie H3rHOAONmUA MOMEHT M (f)
1 uepepespiBaromas cuna Q(t):

0<p(r)<p*; 0SM@)<M;
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T BLiD6(=12, k) Th pL>6
//
P4 R
I\
¥
| 4 NI ¢ L X
}\N
Puc. 114 8 TemnepaTypHEIR
g X OPOHT. BBI3LIBAFOIIMI HCYCTOHYH-
Ly Ly Ly BOE UOBENCRHE TPYOBHI

Puc. T14.7. Temnepatypablii GpoHT, IPUBOTAMIANA K YBCIHYCHHIO AMavieTpa TPyOBI

0<0()<Q: T(1)=T(1)+; 7. (0)

e TO=%(T2+T1); Tﬂz-g(TZ—Tl); ~T<T,()<T: —h<z<h.

IMapaMeTpbl HATPYXKEHHS:

2WET  , p*R M 0/ 2Rk

HMuarpaMMel  npucnoco61seMOCTH JUTs Xpas IHJIAHAPHYECKOH
000M109KH P pa3JIA4HbIX 3HAYCHUSAX NAPAMETPOB f 1 7, IPHBEACHHI
Ha puc. I14.17—114.20.

7.6. Mnuanas manusgpudeckas obonouxa (pue. [14.21) marpy-
KeHa PACIpeie/eHHBIM N0 KPYTOBOMY CEHEHMIO YcuiieM P u nepe-
NafoM TEMIEPATYpPhl [0 TOALIUIE CIEHKU:

P=const; T(1)=T,(r)+: T.(t).

e T, =%(T2+T1); 7;:%(T2_T1); CTST,(1)<T; —h<z<h.

IMapameTphl HarpyXeHusi:

[ = aET p= P /Rh
T U-we, PTaemr sz
JlmarpaMmbl  TIpECHOCOOASEMOCTH NpHBegeHbl Ha puc. 114.22.
7.7. 3aMkHyTas chepudeckast obonouka (puc. 114.23) narpyxena
BHYTPEHHUM [AaBJICHUEM H NEPENagoM TEMIEpaTyphl O TOJIIUHE
CTEHKH:
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T

7
7 27 7
T Attt 57N\
PlE§ Ty
—- - —t o Tz

EEIERRNNITREY

L

a)

d) 8

Puc. 14 9. Liwmagpuycckas o60j04ka KOHEUHOW JUTHHBL
a—0607104Ka, HATPYKEHHAd BHYTPCHHHM [aBICHHEM, 6 — CeueHHe 0BONO9KH, 6— TeMIEpaTyp-
HbH Tepenag

44

4

a5

495
7

T Ba] p
09 0,2
o4
< 4
T~ 05 251
2PN
~ — 4¢ N
1
™~ d AR A
a
z 4 5 8 mpL £
Puc T14.10. JnarpamMMer npucno- P
COOJIIEMOCTH IS LMTHH(pHYe-
CKO# 0DOJIOYKM KOHCHUHOM JIHHBI tn=0
co cBOOOMHBIMH KpasMi 12 7z
/ y
4 i
.
48
R 7
Puc. I14.11. JJuarpamMMer npucro- !
coONAEMOCTH JuId  LMIHEIPHYE- 2

CKOH 000J0YUKH KOHEHHOH JUTHHBI

co CBOGOMHO ONEPTHIMH KPAsSIMH:

a —obuwi BHA aHarpaMM, 6-— s
BL=0,75—2,00

0<p()<p

1 1
rae T0=§(T2+T1); Ta=§(Tz'T1); -T

7

475 100 425 /,.717[}475 200  pL

5 T()=T, (t)+;:’ T,(1),

IMapameTprl HarpyxeHms:
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r f
52
ta=0 | 02 { 0% | 86 | B8 | 1 ”
475 /
N / ;
125 N
'y \\ +,. ] s
T — — T
475
4
“2 4 5 ] AL et |7
2z
Puc. 114 12. quarpamMMs! OpHCIOCOGISEMOCTH OIS &~
LATMHAPHYECKON OOOIOYKH KOHEYHON JUIMHBL CO
c806OHO ONEPTHIMK KpasMHU

¢z 4 & & A

Puc. 14.13. O6wmmit Bua AuarpamMM HNPUCTIIOCOONAEMOCTH Ul IFUIMH/PUYECKOH
06GOJIOYKH KOHEYHOHW MIMHBI C 3AINEMICHHBIMH KpasMH

f=p*R[(4o,h); t,=aET)(1—p)o.
JarpaMMpl IPUCIIOCOONAEMOCTH Anst 3aMKHYTOH cdepuueckoi
obonouku npuBeneHs! Ha puc. 114.24.
7.8. Omepras chepmueckass obosnouxa (puc. [14.25) marpyxeHa

BHYTPCHHUM [JaBJICHHEM H TEPENAZAOM TEMINECPATYpPhl NO TOJIIHAHC
CTCHKH:

p*=const; T()=T, (t)+;l T,(1),

e To=o(T,+T,) T,=N(T,~T,) —T<T,<T: —h<z<h
3 >

IMapamerprl HarpyXeHHs:
f=p*R/(4o.h); t,=EaT/f2(1—p)o,].

Ha puc. I14.26 npuBeneHbl AHarpaMMbl PUCTIOCOONAEMOCTH JIst
onepTod cgepuueckoit obonouku (24/R=1/20).

7.9. 3amemnennas cdepudeckas obomouka (puc. [14.27) Harpy-
KEHA BHYTPEHHUM [ABJCHHEM # TNEpENajgoM TEMIEpatTyphl IO
TOJILUMHE CTEHKH:

p*=const;  T(1)="To(t)+7 T.(t)

e TO=%(TZ+T1); a=%(T2——T1); ~-T<T,<T; —h<z<h

IMapameTppl Harpyxeunms # TEMOEPATYpHBIH Nepenag—CM.
pasm. 7.8.

350




Puc. [14.14.  {marpammel  mpucnoco6se- f
MOCTH A7 UMJIHHAPUYECKOH OBOIOUKH KO-
HEUHOM JUIMHBI C 3ANIEMJICHHBIMM KpasMu 72
s $L=0,75-2,00
— 1 \
10 \\
A\
8
t=a
Puc 1415 [duarpammbl  OpucnocoGnse-
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Puc. IT4.17. Onarpamwnl upucno-  Puc T14 18, Jinarpammbl npucno-
cobuseMocTu A9 Kpasl INAMMRI-  COOINEMOCTH AJIS hpasl (THLTHHI-

puyeckoit oGomouku mpu f=0 puseckonl obotouxn f=0,2%
.T O | 1}
in;u\ 20 t
T T T
738 N .= |
N T

i

Y Ih‘l i
J o | N [l ]
%\\\\ Sl NG nn
NS i awre

’ZU \0 :Fs_

.

T
(59
=)
I

Puc. N4 19. Juarpammel npucno-  Puc TT4 20. Jluarpayivel npscoo-

IC 1% P! ic / P

COBJASEMOCTH AT Kpasi MNHHI-  COOAACMOCTH TS Kpast IH.iuHi-
puueckoit obonoukn f=0.5 puuecko# obonouku f=0,75

Ha puc. [14.28 npuseers quarpaMmsl PHCITOCOONSCAIOCTH TA
3aileMiIeHHOH cepnyeckoid 060mOUKH.

7.10. TOICTOCTEHHBIN 3aMKHYTEI chepudecKuil cocyr Barpyxed
BHYTPCHHAM JIABJICHHEM p™* =COnst ¥ IEPera oM IeMIeps Fypel 1o
TOJIIUHE CTEHKH'

T(t, p)=T,(N+AT(1)k (1 = p)/p (1 k),
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< <« —»7;
™~
R ZA- 7 g
] | =
J L 7
v Z . v .
TP=const 2) 5) 4)

Puc. [14.21. [yiuHHas WWIMHIpHYECKas o6oIouKa:
a—ooono‘{xa HarpyxcsHas pd.CHpe}JCHCHHLlM oo !\p)’TOBOMy CEYCHUIO YCHIIMEM P 6— cevyenne
0007104KH, 6— TEMIICPATYpHLIA Hepenan

rae AT(1)=T,(t)=T,(t); AT <AT()<AT*; AT=AT*—AT";
k=alb; p=rib;
T,(f)—remmeparypa Ha HapyxHO# nosepxuocrd, T,(f)— Temnepa-
Typa Ha BHyTpeHHell NOBepPXHOCTH; r-— TeKyludl paiuyc; b— Ha-
DYXHBI DanMyc, @ —— BHYTPEHHHIl pamuyc.
IlapaMerpbi HATpyKeHHS:
,=uEAT/[2(1—p)o.]; f=p*/o,.

Ha puc. I14.29 npusenens quarpaMMBbl IIPUCTIOCOOIIEMOCTH IS
chepryecKOro TOJNCTOCTEHHOTO COCYAa MJIS psAma 3HavyeHuil k.

7.11. Kpyrnas csobogso omnepras mnacrunka (puc. [14.30)
HarpyXeHa PaBHOMEPHO paclpele/eHHBIM [4ABJICHHEM U TeMIEpa-
TYPHBIM HOJIEM!

0<p()<p*; T(t 2)=To()+T:() [%*‘%(ﬁﬂ

rae 0<T, ()< Ty; minTo< Ty (r)<max T,
IMapaMeTphi HarpyxeHus:

f=p*R*/(604%); t,=aET,/[6(1—p)s,].

Puc. 114.22. [luarpaMMbl NPHACIOCOGASCMOCTH 1714 ¢

JAHHHOM (WIMHAPHYECKOH 000104KA, HarpyxeH- " 7 \

HOM pacHpefeleHHBM IO KPYTOBOMY CCYCHHIO s \

YCIIMEM U MEPENajoM TEMNEPaTyphl NO TOJILUHE 4 \
CTEHKH: 2 \\

11— 3HAKONCPEeMEHHOe  TEYEHHME, — nporpeocupvxomu a]é‘o

dnopmouzmﬁenne D YCHIOBHH rekyqecm rmx({m‘ 1+

+21,/3; |n° H—'m 1241,2)=1, 3 fporpeccupyroliee \

dmpmomueﬂenue {lpM  yCUBHH TEKYYECTH mdx(tm"H— 025 g

+21,/3; [n{+1,/2)=1 "(Pemenue 3amaum o nporpeden-

pyioneM (POPMOMIMEHERHU NIPU  YCTOBUA FeKy4ecTH 10

TEOPHH MAKCHMAJBHBIX KacaTENBbHBIX HAMPSCHUA HAXO- 2
JATCH Mexay JuHMsMmz 2 B 3)

12-629
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%> N\
7
4 7
3) 8)

Puc. [14.23. 3amksyras cepuueckas 06o0UKa:
a—o60oncuka, HarpykeHHAs BHYTDCHHMM JABIICHHEM; 6— ceueHHe OGONOUKH; 6-—TeMIepaTyp-
HBIi mepenan

-
[ 2] 7 Puc. 114.24. Anarpamms npncr!oco6nﬂemocrn s
+ 3aMKHYTOR cleprueckoil 060NOUKH:

Y 1 -—3RaKonepeMenHoe TeueHue NpH p(f)=const; 2—3Ha-
7"’. ~. KONCPEMEHHOE Te4CHHE [pU [lp(ll’BBUIlI)HOﬁ nporpamme
HarpyxcHus; J—nporpeccupyrouiee  (OPMOM3IMEHCHAE
10 npa p(t)=const
3
&
Puc. 14.25. Omepras cdepuyeckast oGoTOuKa:
[4 975 450 4% f a—0060n0Yka, HArpykeHHAs BHYTPEHHUM JABIICHHEM;

6 —cevenne 0OONOUKH, 6—TEMIEPAaTypHOE TNONe

7
44
7]
ZY x 7y
) 8

Ha puc. I14.31 npuBeieHsl qHarpaMMbl IPUCIIOCOOIISIEMOCTH JUIS
KpYTJIOH CBOOOJHO ONepTOi IUIACTUHKH, HATPYXKEHHOW paBHOMEPHO
pacupesieiecHHbIM JaBJICHAEM H TEMIIEPATYPHBIM TOJIEM.

7.12. Kpyrinas csoboano omepras 1wiacTuHka (puc. [14.32)
HAarpyxeHa MONEPEMEHHO PAaCIpeACICHHbIM JaBJicHHEM U H3rubaro-
M MOMEHTOM:

0<p()<p*; OSM(<M.
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el I\
271\ 24
A\
4,75
\
\
450 )
g 0=90°")
60°
025
45° “&
\ Puc. I14.27. 3amemienHas cpepaueckas
| obonouka

)
025 G50 26 A/
Puc. T14.26. [narpaMmer npncnocoﬁ;/enmcm A8 omepTol chepryueckoit 060104KH
(2h/R=1/20):

]—Bepxasis OUEHKAZ YCAOBMS HPOTPECCHPYIOIETO (OPMOM3MEHEHMsS, 2—HMKHAR OLEHKa
YCJIOBUS HPOTPECCUPYIOLICTO GOPMOU3IMEHEHUS

tn Y Iy
N 1 \\ 1
B\
a7 A 475 p=45°
=7° 3
Z‘Q il Z N 2°
50 " 4,50
N
975 3

,] DYWEAN

0
50 675 100 425 850 875 ) 4,
450 N Y

Puc. 114.28. uarpamMmpl TPHCHOCOGNAEMOCTH AJIA  3alEeMIIEHHOH  chepuueckoi
obomoukn mpH 2h/R=1/20 (@) m 2h/R=1/40 (6). I—BepXxHAA OLEHKA YCIOBHS
OpPOrpeccHpyroiero GhopMOU3MEHEHHS; 2 — HIDKHAS OLEHKa

Y

IMapaMeTphl HaTpyXeHHS:
f=p*R*|(60h%); m=M/(ch?).

Ha puc. 114.33 npuBeneHa auarpaMma npHCIIOCOOJIASMOCTH ISt
KpyIJjiol CBOOOJHO oONepTodl IUIACTHHKM, HAarpyXeHHOH nomepe-
MEHHO pacClpeleieHHbIM aBjeHHeM ¥ HM3THOAIOLMM MOMEHTOM.

7.13. Kpyrias miacTuHKA, 3aHIeMJICHHas! IO Kpalo, HarpyxeHa
pPaBHOMEPHO paclpe/ieicHHbIM [JaBJICHHEM W TEMIIEPATYPHHIM IO-
geM (puc. [14.34). [laBneHue W3MeHSAETCS B CIEAYVIOIMX Ipeje-
max: 0<p g p¥, mnapameTp HarpykeHHsS NO J3BJICHHIO [=
—p*R2/ b

=p*R?/(11,2604%).
355




i
SF

02

\
\

\-
(S
i

/(

24

'

'y

20 25 30 f

Puc. I14.29. [duarpamMmpl TPHCTIOCOG/IAEMOCTH [isi CHEPHYECKOrO TOACTOCTEHHOTO

ok
prA

tn

Sl

050

025

a

cocyala mpu p=const:
[~ 3HaKomepeMeHHOE TeueHde; 2— NporpeccHpyrouiee GOPMOUIMeHeHne

Puc. IT14.30. Kpyrias cBoGojHO oneprast mia-

CTHHA, HAIPYXEHHAsi pABHOMEPHO PACIPE/ieNieH-

HBIM JIaBjieHHeM (OmOpbl HE MPEMSTCTBYIOT
PajMabHLIM TIEPEMEINCHUAM)

Puc. [14.31. [fnarpaMMbl MPUCTIOCOOTAEMOCTH A1s
KpYIJIO# CBOGOIHO ONMEPTOM MIACTHHKH, HATPYXKEH-
HOH PpAaBHOMEDHO pacmpedeNieHHbIM JIdBICHHEM
" TCMﬂepaTypHHM MoJIeM:
1 —3HaKomnepeMeHHoe 1ic=xeuue npu OPou3BOJbHON Hpo-
5

IpaMMe HarpyXeans® — f+f,=1; 2—3HaKonepeMenHoe
16

Tevenwe Npu p(f)=const, f,=1; 3—nporpeccupyromee

(opmousmeneaue nph p (f)=const, f+—zz“=1
1

Ha puc. I14.35 u 114.36 upuBegeHsr AuarpamMMbl pucrocobise-

MOCTH Il KpyIJIOH TIUIACTHHKM, 3alUeMJICHHOH no Kpato, Juid
CHAEAYIOUINX TEMIEPATYPHBIX IOJIeH:
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Puc. 114.32. Kpyrmas cBoGonso omepTas mia- A(t) M(t)

CTHHKA, HAIpyXEHHAS MOMNEPEMEHHO pacIpe- ~
JCJICHHBIM NABJICHHEM H H3FI/I68.}0].HHM MO~ // d; ¢ ¢ ¢ \LJ/ ¢ ¢ ‘L \
MEHTOM V= — ‘“_'}
S o9\ T d
N R
Z\
Puc. I14.33. [InarpamMma TpHCIOCOGIIEMOCTH ISt m 7
KpYrJioil CBoDOHO OnepToil IIACTHHKH, HArpYXeH- 3

HOH TOMNEPEMEHHO pACHPE/ICJICHHBIM  /IABJICHUEM 075
U M3THOAIOIHM MOMEHTOM:

1/ —«MIHOBEHHOE» TNACTHYECKOE pa3pylleRMe m=1; 2—
«MTHOBEHHOE» IUIACTUHYECKOE paspymienue f=1, 3—mpo- 950
2
rpeccupytottiee popmonsmereane m(1—x)+-f(5—x) x= 025
4 )
1
=1, xz=*[5—4mf)
3 O35 gw gB *
Puc. T14.34. Kpyrias miacTuska, 3ameMIIeHHas
no Kpa
o tpmo - y P (¢)
=T —-+t3
z . . ”q [
T(t, 2)=To())+3 Tu () O<Ti()<Ty; S = F
min T < T, () <max Ty; mapaMerp Te- zy
MnepaT pLI 1=aET, [[2x
1 (puc. 114.35);

T(t, 2)=To(1)+ Ty (1) [h+l (z>2}

0<T,(f)<Ty; mapamerp Temmepatypsl f,=20ET,/[3(1—p)o,]
(puc. T14.36).

7.14. CpoGomHo omepras Kpyrias IulacTuHKa (pue. [14.37)
HarpyxeHa ycuiauem P=const, pacipe/ie/ieHHbIM 110 KOJIbIlY, ¥ TEM-
NEepPaTypHBIM HOJIEM.

ITapameTpbl HarpyxeHus:

f= Pa/(GshZ); tnzuETl/Gs'

Ha puc. 114.38, T14.39 mpuBeaeHs! AMarpaMMbl Ipucrocobse-
MOCTH JuIsi CBOGOHO onmepToil KpyIJioi INIACTHHKU C paclipesesicH-
HbIM 110 KOJIbLY YCHJIMEM MU CIEAYIOIIMX TEMIIEPATYpHBIX IoJe:

T(t. N=To()+ T () 7=

(puc. 114.38)
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e Z Puc. [14.35. JluarpaMmsl OpHCTIOCOOAACMOCTH S
KpYrIoH TUIACTHHKH, 3aIEMJICHHOH 1O Kparo, TpH
N ‘oz
0
4 ; \a T(t,2)=To (043 T, (1)
250 N 1-—3BaKONEPEMERHOE TeYeHHWE TPH NPOM3BOJLHOH IIPO-
3 rpamme Harpykenas 1,055f+¢,=1, 2-—3nakonepemen-
\ HOC TeHeHHe HpH p*=const, f,=1; 3-—nporpeccupyouiee
025 dopmousMenenue  npu p?t const —0<1,<0,75,
3 8
f=0,533x%; 3x2—21nx—57§r", —0,75<1,<1,0;
4 25§50 G5 f 2
f= l,066<1—7 t,,)
3
tn H Puc. 114.36. [narpaMMsl OpUCTIOCOONSEMOCTH s
KpYrJIOf TUTACTHHKH, 3alEMICHHON MO Kpaio, TpH
075 .
' z 1z
7 \ 3 T(L 2)=To()+ T, ()| =+z{ -] |
950 N h 2\h
' 1—3B4KONEPEMERHOE TeYeHne IPH NPOM3BOJLHOH Ipo-
rpamme marpyxenus  1,055/+1,=1, 2-—3HakonepeMes-
0,25) HOE TEuYeHHE IIpH p(t)—const =1, 3— nporpeccn—
pytouiee tbopMOﬂameﬂeaﬂe Hopu p(rl):consg f=0,535x%
3x*—2lnx—5=~

7 g25 950 g7  F

| P=corst Puc. I14.37. CpoGomso omepras Kpyrnas
& IUIACTHHKA € PAclpefie/IeHHbIM 10 KONBILY
= = yCRIIHEM
/7 7 ; ; E 77 ey
« fad
N
R
z

T(1, r)=T, (t)+T (1) (;:‘;)2 (puc. T14.39);
3nech mpu a<r<R 0T ()<T
mpu 0<r<a T,(1)=0;
min Ty < To(f)<max Ty, k=a/R.

7.15. CeoboaHo omepTasi Kpyrias IUIACTHHKA CO CTYNEHYATBIM
u3MeHeHueM ToumHbl (puc. [14.40) HarpyxeHa cocpenoTOuEHHOM
cwiod P* w TeMuepaTypHbIM IIOJIEM:

P*=const; T(f)=T,(:) npu 0<r<a u
-—a
R—a

Bmece —T, <T,()<Ty; minTo< T () <max T,
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#=405) NN 725
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2 2
, \ , \
9 925 050 Q1 F 7 425 450 07 F
Puc. 114.38.  Juarpammbl  Puc. I14.39.  Jluarpammsr
NpUCTIOCOBIAEMOCTY Ui IPUCIOCOGISNEMOCTH  [ns

CBOOOIHO OmepToif Kpyr-
JIOH mIacTUHKY C pacnpe-
JIEJIEHHBIM TI0 KOJIBLYY YCH-
auem npu T(¢, r): To{t)+
+ Ty () (r—a){R—a):
1— 3HAKOMECPEMEHROE TCUCHHE,
2— nporpeccupyromree GopmMo-
H3MCHCHHE

cBOGOAHO OmepTON Kpyr-
JIO# IIACTUHKY C pacnpe
JACIEHHBIM 1O Konbuy
JaueM npyH T ( r

+T, (¢ I))[r a)/R a
'73H3.KOI'IE]JCMCHHOC Te‘[eﬂ'ﬁe,

—-nporpeccupytouee Gopmo-
H3MeEHEHHE

ITapameTpsl HATPYXEHUS:
f=p*|(2roh?); t=1*/1,,
e r*=aET,/[3(1—k)o,]; 1,=1,015; k=a/R.
VCiloBre 3HAKOIIEPEMEHHOTO TEYEHNS:

max[le ()l V() lo(p)—¥(p)I]e*=1;
(P(p)=‘l'(p)=(l_1’5k+0’5k2)(b_2)/(b+k2) npu 0<p<k;

(p(p)=1—-p-—<§—1>(l)(b,k); ¢(p)=1—2p+<é+l>(l>(b,k) npu
L

ho

n

Vcnosue nporpeccupyromero (GpopMousMeHeHuUs:

1¢])—t*|: 2k<]—l5k+ k2> kz+J|‘«|’ |dp:|
mpu x(k)<1;

f=ﬁ{1—t*[fl\l;(p)lderkNr(k)l]} mpn x(k)> 1.

_kzkw+$

O (b, =5k S

3nech p-—.%; =

f=1+k(b”
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Puc. I14.40. CroGosHo omeprasi Kpyrilas
P *=corrst

IUTACTHHKA CO CTYICHYATHIM H3MCHCHUCM
TOJIIHHbI

A

2h7 J'J'

A

£ X Puc. 114 41. [{uarpammsl npucriocobisie-
" / MOCTH Ans CBODOMHO onepro# Kpyrioi
ILTACTUHKY CO CTYNEHYATBIM U3MEHCHUEM
\\ TOMUAHBI, HAalPYXEHHOH COCPEIOrOYeH-
N HOit CHIOM.
/-—3HaKomepeMenHoe TedeHue maf A =0.25.
N b=1, 2—3HAKOUIEDEMEHHOE TEYCHHC 1A
44 k=0,25, b~0, 3—nporpeccupymouiee Hopmo-
u3meHenMe a1 k=025, b=1, 4—nporpec-
a2 cupytoniee popMomimenenue uts k=025,
3 b—0, 5—nporpeccupyroniee  hopMouIMetie-
Hue mns k=025 =273

04

45

[T VPN Y

¢ 82 4% 46 66 40 12 r

(1-k)b-zi(1_f*N,(p)[)dp_ki(l_,W(p)[)dp
k(l—t*](p(k)i)

Ha puc. 114.4]1 npuBeaess! 1uarpaMMbl IPHECIIOCODIAEMOCTH 115
cBOOOJHO OMEpTOH KpYIJoil IUIACTHHKH CO CTYNEHYaThbIM H3MEHe-
HHEM TOJINMHBI, HATPYXKEHHOU COCPEJOTOYEHHOU CHIIOH.

7.16. Jns muavHIpHYECKMX TPYO, HATPYKEHHBIX BHYTPEHHHUM
JaByieHuEM (WM OceBOH cHJIOW) 6e3 u3ruba npu IHKIMYECKHX
H3MEHEHUSX TEeMIIepaTypbl, PABHOMEPHO paclpelesieHHOl BIOJb
ocl TpyObl M W3MEHSIOIENHCA 10 TOJUIMHE, YCIOBUS Hauajd
dopmonsmenenus (nonyck 2-107%%) u gedopmaiuu, Bakaunupae-
Mble 3a IHMKJ, MOTYT OBITb OIpefesicHbl B JAHana3oHe paboyux
Temnepatyp a0 925 K (650 C) mpu _oge/RE<4 m3 puc. T14.42
B 33BUCUMOCTH OT G, /R, ,. 3neckh RY —upenen monsywectu npu
t=2-10° 4 ¥ HakKoIUeHHOU TIacTHYecKoK nedopmanun 0,2%; G gy —-
pa3Max TeMNEepaTypHbIX HANpsKeHHH; O, — HanpskeHHs O1
JIaBJICHUS.

3necs x (k)=

8. METOL ONPEQRENEHUA 3HAYEHWS HEOBPATUMOIO
®OPMOV3MEHEHUA B YCNOBUWAX HEWTPOHHOIO OBNYYEHUS

8.1. Meroa pacipocTpaHseics HA HETANM, NCpPEYMCICHHbIE
B 1. 5.8.

8.2. Tlpm oumeHke cocTaBisifOmEeil 3HaueHus HeoOGpPaTUMOro
dopMoM3MeHeRHA 0T NeHCTBUS HEWTPOHHOIO U3JNYYeHHS HE YYHTHI-
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BAETCS pas3iiMuMe WHTETrPalbHBIX 103 OOJIyueHHs IO CevyeHHIO
neTanu.

8.3. Heobpatumoe HakonjleHHoe H3MeHeHMe pasMepoB Al mpum
¢Gmoence HeHT1poHOB F, He I0JDKHO NPEBBINIATH JOIMYCKaeMble
neobparimoe u3Menenne pasmepos [A/] n dimoenc neiitporos [F, ],
olipenesisieMble IpHOIIKEHHO B MHTepBasie pabouymx TteMuepartyp
623 —923 K (350—650° C) no smnmpuyeckod popmyie

(R yp(T—350)<2,165—§§6>(1 +a, (6)1)2[_]%”“]’

e 1= T,y "C; v, XapakTepuCTHKA PaclyXaHus MaTepHasa NpH
obirydeHnu  HediTpoHamm ¢ osHeprueit 6onee 0,1 MaB  (cM.
rabn. [14.1); (o), —Haubojpliuee NPUBEICHHOE HANPSKEHAE OT
MEXaHHYECKON HArpy3ku [(c)1<crs], MIla (xre/mm?); a,=0,024
1/MIa (0,24 mm?/xrc).

8.4. Ocesoe QopMoM3MeHeHHE HpU HEHTPOHHOM o0OJy4eHuH
JCTajiel NpH CTAIMOHAPHBIX OCEBBIX TEMIEPATYPHBIX IpajMeHTax
onpeaenseTcs NyTeM JIMHEHHOI0 CYMMHUPOBAHAS.

8.5. Ilpu ompenesieHuyu 3HaYeHHA HeoDPaTHMOTO (POPMOU3IMEHE-
HHSl B YCJIOBHSIX COBMECTHOTO WJIM Pas3[eJbHOTO JIEHCTBHS TEIUIo-
CMEH, MEXAHHYECKOH HAarpysku u HeﬁTpOHHOTO H3JIyYCHUS HU3MEHE-
HUSL Pa3MEPOB JIMHEHHO CYMMHpYIOTCS.

9. MPUMEP PACYETA BEPXHEW W HUXHEA OLEHOK
MTAPAMETPOB MPERENBHOIO UWUKNA

9.1. Jlan#plii npuMep WLILIOCTPUPYCT MOPSANOK pacuera BepxHel
WM HIDKHEH OLEHOK [apaMeTpoB Npe/efbHOTO IMHMKIa C MOMOIIBEO
obUIX MeTONI0B TeOopuHM NPHCIOCOOIseMOCTH. XapaKTepHCTHKA
KOHCTPYKUMH W YCJIOBUS HAUPYXEHUsS BLIOPaHbBI YCJIIOBHO C LEJbIO
HauboJiee OTHETIIMBOTO W3JIOKeHHs JtanoB pacuera. OcobeHHOCTH
pemienuil npu Gojiee CIOXHBIX YCJIOBHSAX HArpyXeHHs paccMaTpH-
BAIOICS B KOHIE KaXHOTO JTama.

9.2. PaccuuThiBaeM HWIMHIPHYECKYIO ODOJIOUKY, 3aKperIeHHYHO
o XpafM Tak, Kak IHoka3aHo Ha puc. [14.43. K Taxoit cxeme
IPUBOUTCS, B YACTHOCTH, pacyeT 0DOJI0OYKHM, MMEIOHIEH Ha KOHNAX
JIOCTATOYHO KeCTKUE (UaHLpl, TeMIepaTypa KOTOPbIX paBHA
TeMueparype cpenHei noBepxHoctH obosiouku. JruHa obosnouxu /,
pamiyc R u TomuumHa 2h 3amamsl. ObGosiouka monBepraercs
JIeHCTBUIO NIOCTOSHHOTO BHYTPEHHETO [aBJICHUS p U TeMIEpaTyphl
T(), n3MensAIOmeHCS 110 JIMHEHHOMY 3aKOHY [O TOJILMHE 0DOJIOUKH
B KaX/blii MOMEHT BPEMEHH I

1z iz § 1
T(z):TO(t)+NT*+ﬁT2(t): - T*$Iz(t)<ET*.
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3pecy 7T (f)—Temuepatypa cpemunnoif nosepxuocti; T, (f)—pas-
HOCTb TEMIIEPRTYD BHYTPEHHei B HAPYXKHOM TOBEPXHOCTH O0OJIOUKH.

Ilenb paciera— OnpeleNicHue BEpXHell U HIDKHEH OnEHOK napa-
METPOB DpPENeJbHOTO LMKJIA U HOCJEAYIOUEe COTOCTABIEHHE HX

T r
6'AI(/RL'P 5,1‘/{/”1‘: Gay [Ret

[ ]

r=.'§n (6o0°c)
L g\

T=873K ( 600°C) A l'/t=o|,z% T=773K (500°)
\y l §“\ ‘@;b'ﬂ,z%‘

92IK(6IN| AY1=02% 3K (s

N

>4 49)0,5 s 0 02 G }ase,,,/ﬁ,ﬁz 0 g2 D,l})Mi,,/,fp{,'z
aj [ 8

5/"!'/'701“ 7 w 1 S /e
,r:izaxl(mrc)
J

1] N
N ¥/41ﬁ=27'a NN\ T=923K (850°C)

N XL

2 N 2 A
§<>< % % | aif1=1%
p \ N B—82% , 2% |
N \\\\ %/42%
N N
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¢ 3aJaHHBIMH [apaMeTpaMu paboyero IMKJIa B COOTBETCTBUM
¢ pasn. 5.4.

9.3. Ilpu BBHINOJIHEHMH pacyeTa CBOMCTBa MaTepuana oOOJIOYKH
(Moayne yupyroctu E, TemuepatypHbiil xod(GHIMEHT JHHERHOTO
pacumpenust o, xodhdunment [NyaccoHa | ¥ IpenesibHbIE HAIPsIKe-
HUSL G,) OUPENJISIOTCS B COOTBETCTBHM C pa3l. 6.3, 3.1 u 3.2 tax
ke, KaK 370 ObUIO chaeliaHo B NpeApimyllieM INpumepe. UHCIOBHIE
JaHHBIE 371€Ch HE NPUBOAATCH, IOCKOJBKY B INpPUBEAEHHOM HHUXKE
IIpAMepe pacyera IPUHUMAETCs, YTO BeJIMYAHA O, SABJIAETCS
NOCTOSTHHOW WM pacyeT BEPXHEH W HIDKHEH OLEHOK BeleTcs B 0oDmem
BUjie Oe3 UCIIOJIB30BaHUS KOHKPETHBIX YHCIOBBIX 3HavYeHud. V3mene-
HUA B MeTOMMKE pacyera IPH YHCJIICHHOM 3aJaHuK I[I€PeMEHHOH
BEJIMYMHBl O, YKa3bIBAIOTCS B KOHUE KaXIOTO IJTala pacyera.

VCiloBHBIE YUPYrue HanpskeHHs OT HEPaBHOMEPHOTO HarpeBa

AN \\

J

T=723K (450 °C)

( 8L=2%
2 == r
\1Qi</ % L \
1—1T1az% ™ 3
‘ , \ r=o;zm<(m°c)
0 02 8% 05 08 10 12 65 /Rl
r %) } T /’%
Sen/Fis / 59 |—
e \%JJ/JK(JM"C) S4=42% Y %
3 \ 1 | | l
=29 702 0% 86 88 10 12 6q /R,
, (Al/l 72‘7/0 /e ' A,z,) sz
e 81/1=2%
\\(g/m’ SR ; g J ‘
7 7 . 82% tr{ )
T=473K (600°
AN sS4

o gz 04 g5 06 )1,0 12 Rz o oz o4 45 ww 12 6mfP g
4

Puc. 114.42. JluarpamMmel paBHOTO HOPMOUBMEHCHHS JIEMCHTOB THIla TPYG (CTepx-
Hell) mpH TeIIOCMEHAX M MeEXaHuyeckodM Harpyske mocie 1000 UMK/IOB HArpyXeHus
ITUTENBHOCTRI0 10 2- 105 w:
a—XpOMOHHMKeJIEBble CTalK pocie Haknepa 1o 15%, 6—xpomc e TUCHEP -
TBEPUCIOLINE CTANH, 6, 2, 0, ¢ — XPOMOHHKE/IEBHIE CTANH, X, 3, U, K, 4— HU3KOJEIAPOBaHHBIE
CTam
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Puc. 114.43. Pacuetnas cxema obonouxu  Puc. [14.44. Pactipenenenue npupatnenuii
panHaTbHEIX TNEpEMEIICHUiE 000.10uKH

onpenenseM 1o dopmyJe
9ET, (1) z
21—k

3neck Gyy, Opy—KONbUEBBIE M OCEBble HANPSOKEHHS COOTBET-
CTBEHHO; KOOPAMHATA Z OTCYHTHIBAETCA OT CPEAUHHON HOBEPXHOCTH
0bos104KN 10 HOpPMAJM K Hell; OCh z HalpaBiieHa K OcH ODOJIOYKH,
—h<z<h.

9.4. Pacuer BepxHeH OLEHKH YCJIOBHIi IIPOrPECCUPYOINEro
thopMOn3MEHEHN L.

Pacver npoBOAuTCA B CHEAYIOUIEM MOPSIKE:

a) B COOTBETCTBHH C 1. 5.6.8 3amaerca pacnpelesieHue npuparie-
Huil pajuanbHBIX NHepeMeleHMid 3a nukia Aw, [OKa3aHHOE Ha
puc. 114.44,

Opr =0Cgr=—

Aw=Awy2x/L 0<x<L/2,
a TaKKe PaBHBIE HYJIO NPHPAINEHUS OCEBBIX NEPEMELICHUH 33 ITHKJT

Au
Au=0.

B cooTBeTcTBHE cO cXeMoOH, npuBeneHHON Ha puc. [14.44, B cevenn-
ax A, B m C WMEOT MeCTO pa3pbiBHl [PUPAIIEHMH OCEBBIX
nepeMemenni 3a MK Awg: B cevenmax A um C Aug=72Aw,/L;
B ceueHHH B Aup= —2zAa= —z4Aw,/L;

6) HaXOOUM C MOMOIIBIO YCIOBHH COBMECTHOCTH AehopMaimii
NPUPAImEHHs OKPYXHBIX M OCeBpIX Hedopmanmit 3a mmkn Ag,, Ag,,
COOTBETCTBYIOIME 3AJAHHBIM IIPUPALNEHHAM [IePeMeIeHNi Ipu
0<x<0,5L.

Jdns mmnusapuyeckolt 0b6os0uku

d*(aw)
dx*

Aw d
Ae=—; Aswza(Au)ﬁ-z
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IToncrasisas crola 3Ha4eHNS NpUpAIEHHi HepeMeleHnH, Horyyaem

Aw, 2x
Ag =—1€2f20; Ag,=0;

B) 3aIHCHIBAEM YCJIOBHS CYIIECTBOBAHMSA IPOTPECCHPYIOUIETO
topMousMeHeHus coryiacso 1. 5.6.5.
Jns naHHoAﬁ 3aiauu a=1, b=0, mockonbky Agy>0, Ag,=0. TIpu
Wwo 2%
aToM Agy, =72£ T Ag,, =0, Tak Kak TIPUPAIIEHHS OKPYKHbIX

ITacTHYECKUX AehopManuil MMOJNOXHTENbHB;

2Aw,
I

Aug =z Aug =0 nna ceseruit 4 u C mpu z>0;

2Aw, .
Auy =0, Au;,,=zT° s ceuenmit 4 1 C mpu z<0;

4Aw,

Auyy =0, Auf‘,‘:—zﬂ Juis ceyeHuss B npu z>0;
4A

Aufyy=—2z LW", Aup=0 nns cevenms B npu z<0.

C y4eroM CHUMMETPUU pachpefelicHus LpUPAmeHuil 1IacTH-
Yeckux AepopManuii U MOCTOSHCTBA BENMMHH G, Ogr H Gyr MO
JUIHHE OOOJIOYKH YCJIOBHE CYIECTBOBAHUS TIPOTPECCHPYIOLIETrO
topMousMeHeHus, IPUBEIEHHOE B 1. 5.6.5, OpHHUMaeT BuI

L2 h

h
. A A
J dx Jmm (0,—o¥) —-}V:O %L)-Cdz+fmin(cm—c',‘,fj)z2 Yo g7t
t
o

. L
0 ~h

0
+ Jmin [(——GSA~G@A)22ALW‘)] dz+
-h

[2

+ Jmin [( —G— 0% ( - zzALw"):l dz+
s t

0 L2

. 24 2
+ jm:n[(csﬂ—c;fg)( —z LW") dz< J pAwo—L’fdx. (T14.1)
~h (4]

365




Wbpmexcot A 1 B yxaswlBaroT, 4T0 COOTBETCTBYIOIIHE BEJIMYHHBI
oTHOcsTCS X cevenusM 4 U B (cMm. puc. [14.44).

Haiinem MUBHManbHBIE 33 BpeMs! 1MKia 3HAYCHHUS TOABIATEI Pallb-
HBIX BBIPaXeHH JIeBOW YacTH 3TOr0 HepaBeHCTBAa. YUHTHIBAs, 4YTO

cszconst>0, x>0, Awy>0,

a 3HaYeHUs YCJOBHBIX YHPYIHX HaupsokeHuid of, o onpenenstorcs
B COOTBETCTBHH C BHIPAXCHHSIMH, IIPHBEREHHBIMHI B pasn. 9.3 u 9.2,
HoJty4aem:

a) npu —h<z<h

AET,(1) 2 | _ wET, |z|
21-wh| * 4l-p h
OrmeruM, yro npu z>0 MuBEMYM JdocTHraercs, eciu 7, (t)=

mm(o G&e’)—mm [o +

=%T*, a mpr z<0—ecnu Tz(t)=%T*;

6) mpu 0<z<h
. oET, z?
—o ) z= it S
min (0a—0S)z=0,z A= i
on nocruraercs, ecnn T,(f)= -% T,;

*©
B) npn —h<z<0

‘ : oET, z*
min (—GSA—GM)Z]z’052”4(1~t1)7
ans Tz(’)‘_fT*’
r) npr 0<z<h
_ y «ET, z*
min (=05 —083) (~2)] =0~ 374 5
1
s Tz(t)=§T*;
H) npu —h€2€0
. . oET, z?
min{(oyy—0f) (~2l)=—or— 755

T

*

ans T, (f)=
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IMoxcrasiss nojyyeHHble 3HaveHus B Hepasencrso ([14.1),
noJiyyaeM MOCiie MHTETPHPOBAHAS YCIIOBHE CYIIECTBOBAHMS 1IpOrpec-
cupyromero (GOpMOH3MEHEHNs B BHJE

!ﬁ;l_ﬁE_ATL+§}§ __OEAT, (114.2)
20,h 8(1—-pjo, L 6(1—p)o,

OrMernmM, 4To B 00meM ciryyae, KOTa BEJHYMHA O HIMEHSETCS
B TEYeHHE UMKJIa B 3aBUCHMOCTH OT TeMIeparyphl (M sBIlsercs
nepeMeHHO| 10 o06beMy 000JIOYKHM), a TeMIepaTypHoe LoJie
000JIOYKH HENHMHEWHOE M 3aJaH0 YHCIEHHO, IOCHAENOBATENBHOCTD
pacuera OTJIMYAETCs OT NPHBENCHHOW BBINIE TeM, YTO HHTETPHPO-
Banue B HepaseHcTse ([14.1) npoBomuTcs Uit Beell uiMHBI 0060JI0YKH
(cUMMeTpHs OTCYTCTBYET), & MHHMMAaJIbHble 3HaYeHHs INOJBbIHTEr-
PaJIbHBIX BBIP@XEHMH HAXONATCH 4YHCIEHHO M3 CONOCTABJICHHS
COOTBETCTBYIOIMX BEJIMYMH, UOJIYYEHHBIX [ psda MOMEHTOB
BPEMEHH.

MostyuennpIi pe3ynbTaT ABJASETCS BEPXHEH ONEHKON mapaMerpoB
HpEeNe/ibHOr0 HMKJIA: OH OIPENEJISeT YCIOBHS peajM3aiu B Ipe-
IENBPHOM UHMKJIE IOJis NIpHpaIneHnit mepeMemernit, n306paXenHoro
Ha puc I14.44.

9.5. Pacyer HWKHEH OUCHKH YCJIOBHH IPOrPECCHPYHOILIErO
dhopMousMererus.

B coorBercrBum ¢ 1. 5.6.2 mnpucnocobiseMocth 000JI0YKH
obecrieuera, eciM MOXHO 3afaTh HE 3aBHCAIHE OT BpPEMEHH
HAlpPsKEHUs Gf, G, YHOBJIETBOPAIOIIHE:

a) YCJIOBHSM PaBHOBECHS

@M o1
#‘FENg—p:O, N2=0, (H43)

h h h
M3= [ odzdz; Ni= | ofdz; No= [ oQdz (14.4)
~h —h -h

(TIOJIOKHTEIbHBIE HALPaBJieHus yCHJMi nokasansl Ha puc. 114.45);
6) mepaBeHCTBY 1. 5.6.2, KOTOpOe ¢ yyeroM I 5.6.3 mpumeHn-
TEIbHO K JAaHHOH 3ajlave MMeEEeT CIEAyIoIuid BHA:

max (—o,—0f)<oi < min {o.—of);
max (— 0, - o) <o <min (0, o)
max [-o,—(cf—oP)] <ol -9 <min [o.—(ct?—o)].
Iloacrasnss B 3Ty CHCTEMy 3HAYeHHs YCJIOBHBIX YIPYyIHX
HaupspkeHni (pasn. 9.3) U yunThIBas Npejiesbl H3MEHEHHs TEMIEpa-

Typsl (pasm. 9.2), mojyuaeM HOpH O, =const
367




oET, |z| _ oET, |z

o+ T 1l g0 #ET L2, 114.5)
Otk SO S TR (

ofT, || 0 oFET, |z| /

—or e Ll go o 0T L2, 4.6

Ot gy b SO SOy (114.6)

-06,<0§ 00 <0, (14.7)

Jlis 1moJIyveHHss HHOKHEH OUEHKH YCJIOBHH OPHCIIOCODJISIeMOCTH
CIIETyeT 3ajaThCsl 3HAYCHWSAMM HANPSOKEHUR GO, 63 TaK, YTOOBI
BoinosiHsuMch HepaBeHcTBa ([14.5)—(114.7) uw HaliTH U3 ycsoBHil
(I14.3), (114.4) coorBercTBylomee 3HaueHue p. Jlos 3agaHus
HAanpskeHAll Oy, OJ MOTYT ObITh WCTIONB30BAHB! BBEICHHbIE paHee
(rpu pacveTe BepXHell OLEHKH YCIIOBHIT porpeccHpyomero hopmo-
W3MEHEHHs) [PEIOIOKEHAS O pacNpenesieHul NpHpamieHail miac-
taveckux febopmaimii (puc. 114.44):

a) B cootBeTcTBHH ¢ puc. I14.44 moscrogy B obosiouxe mmeer
MECTO PACTS)KEHHE B OKPY)XHOM HANPABJICHHH, IOITOMY MOXHO
1Ipe/INOJIOKHTD, YTO OKPYXHbIE HANPSKEHHS G§ BCIOAY JOCTHTAIOT
HpefebHbIX (BEPXHHX) 3HAYCHHH, ONpeienseMbIX HepaBEeHCTBAMH
(114.5), . e.

o OEAT, \z|
Gy =0, A=y T (114.8)
(aT0 pacupeseneHme HanpsokeHHH wuOCTpHpYET puc. 114.46, q);

6) cHMMETPUYHOMY PACHpEeNeHVIO IPHPAIEHN TepeMelleHH i,
nokazaHHOMY Ha puc. [14.44, otBevaer npemionoxenue 0 paBeHCTBE
u3rubarommx MOMEHTOB npu x={0, x=L:

(M3)emo=(Mg)i-i;

B) IIPEATONOKHEM, UTO OCEBHIC HANPAKEHHS G PACTPESIENAIOTCA
no TojuHe obOJIOYKH 10 JiMHEHHOMY 3akoHy (puc. 114.46,6, 6):

ad=0,z/h.

Besnuunbl G, MOTYT ObITb Pa3HBIMHA B Pa3HBIX CEYEHHsX ODOJOYKH.
Wx uucieHHble 3HA4YEHHS TOKA He 3ajaroTcs. B Xone nanbHeifero
pacyeTa OTBHICKHBAIOTCA TAKHE 3HAYEHUS G, IPH KOTOPBIX BEIHMYUHA

MPUHAMAET HauOONblICe 3HAYCHUE TPH BBHINOJIHENUH YCIOBRI
(T14.3)— (I14.7). OrmMeTHM, 4TO NpeANOJIAracMbIi 3aKOH pacnpesie-
JECHHS HANpsOKEHWIl He CBS3aH HENOCPENCTBEHHO C PacIpe/eicHHeM
IpUpaieHnii NepeMentenuit, uzobpaxeHHbiM Ha puc. 114.44;

r) npeobpazyem cucremy orpannuenuii (114.3)-—(I14.7) ¢ yuerom
npeanostoxennin a), 6) u B). [loAcraBusst npennonaragMble 3Have-
HHs HanpskeHnit B Bbipaxenus ([14.4), mosryuaem

0_,2 * 2, 0__ _ O(.ET* —. 7\]0:_.
M¢~30¢h ; Nog=2o/]|1 ——_S(l—p)o's ; No=0.
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x LTy

Xl
% " Frtp) 5 ) efix)
9 0 [
2 Gy 67
75
C ®
2) a) ]
Puc. 114.45  Tlonoxutenbusie  Puc. I14.46. IIpenmomaraemoe pacnpepelesue Ha-
HANpPAaBICHUs YCHIIMH TpsOKCHMH

HoAcraBiseM noJiydeHABe 3HAYeHHS YCWINH B ypaBHEHHE DaBHO-
gecust (I14.3). Tlociie ABYKpaTHOTO HHTETPHPOBAHHS C y4YETOM
NpeANOIaraeMoro paBeHCTBA M3rUOAXOIUX MOMEHTOB npH x=0
H x=[L 3T0 ypaBHeHHe NpPUHUMAET BUJ

2 .

2 a0 1 s Gh _ aET, 2_ 2 .0
36q,h --zp(x xL)— 1 S(i—4)o. (x xL)+36q,Ah . (114.9)

Heparencraa (H4.5) BBINOJIHSFOTCS  NOBCIOAY B oboJiouke

B COOTBETCTBUH C Ipe/NojioxeHneM a). JIjis BbINOJIHCHHS Hepa-
BeHcTB (I14.6), (I14.7) Bo Bcex ToYKax Jt0OOTro MONEPEYHOrO CEUCHHS
0005104k JJOCTaTOYHO, YTOOB! OHH BBHINOJIHSIUCH IPH z=h u z2=—h
(TIOCKONIBKY € yueTOM NPE/IIoNaraeMbIX pacnpe/e/leHHH HalpsDkeHuH
O, M O, JeBas W NpaBasg 4acTH KaXIOTO U3 OTHX HepaBeHCTB
COMEPXKAT NHHeliHble (PYHKIMH KOOPIUHATHI Z U KPOME TOro 60=0
npu z=0). Ilpu s3rom ycnosus (I14.6) npuaumaroT ciemyromumii BI/IJI(
kLT, N aET,
——* Lo, <0, 114.10
4(14‘1)\ o= Vs 4(14“)a ( )
a ycnosus ([14.7)— raxoli Bux:

*EAT, oET,

— 25020, ———* npu z=h u z=—h.
T [

JT0 HEepaBcHCTBO MNpeobpa3syercss ¢ y4eTOM COOTHOIIEHHMI

_GS+

Go=0, IpH Z=h U OY=—0C, npu z=—h
K CHeAYIOMEMY:

aET, «  OoET
Lo, S 4.11
40— " T4 (1-p) ( )
n) nAns_ Bomossenus HepaseHcTB (I14.10), (I14.11) BOo Beex
ceveHnAX 0DONOYKM JOCTATOYHO, YTOOH OHH BHINOJHSUIACH TaM, I/ie
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HAIPSXEHUs O, JOCTUIAIOT JKCTPeMaNbHbIX (HauBONBLIMX W Hau-
MEHBILIUX) 3Haquvm B cootBercrBuu ¢ ypapuenueM ([14.9) rakue
3HAYEHUs MOIYT JNOCTUIAThCS Ha Kkpasx obomouku (upm x=0
u x=L; HanpsxeHus O —O'WA) subo mpu x=0,5L, MOCKOJBKY
B OTOM CEYCHHH

ds, 3 |1 oh _ OET, Y
dx 2’ {2”*?[1 $(i—p)o }}(Zx L)=0;

IIpU 3TOM

.. 3 1 oh oET, L? .
Gp=Cus= p— 1“——_—_8(1—;;)0' vy +Gpas

€) u3 IOC/IeHero YpaBHEHUS HAaXOJUM 3HAYCHUE NABJICHUS p:
_16h2(6, o )+2csh | _OEAT,
P=3p7 Cea™ OoB) T 8(I—wo, |’
TloxcraBnss CIOAA 3HAYCHUS HANPSUKCHUHA Gp4, Oyp, YAOBIETBO-
psroue HepaBeHcTBaM ([14. 10) u (114.11), nonyt{aeM 3HAYEeHUE J1aB-
JIEHHUS p, SBJIFIOIIeeCs HIDKHe OLEHKOH YCOBHE npuciocobisemoc-
. Haunydinas u3 nosiydaeMmbIX TakuM IIyTeM ONEHOK MMeeT BUJ

6h? ... 20 %ET,
=— (max ¢}, — min &) 2 [ —W]. (1M4.12)

3L?
HanGosbliee 3HaueHue HAIpPsKeRUH O, P KOTOPOM BBIIOJ-
HstoTca Bce HepaBeHcTBa ([14.10) u (H4.11), paBHO

oEAT, - oEAT,, o
4(1—p)’ 4(1—u)\2 s
5 __FEAT, oClH G.> ocEAT* >10_
S o4(1-p)’ */4(1—) 2

HauMenbluee 3HauCHHE HANPSKEHHH G, IPH KOTOPOM BBHINON-
msiroTcs HepasencrBa ([14.10) u (114 11) paBHO

_aEAT, . econ oEAT, élo's;
4(1—p) 4(l—p) 2
oEAT, WFAT, _1

- ——* | ecnu G,> >-0,.
TR TS i

INoncrasnss otu 3Havenus B ypasHenue (I14.12), nonyyaem, uro
npuctnocobisieMocts 0DONOYKH rapaHTHPOBaHA, eCIii
PR aET, 8hR oFT, LT, 1
2L 1 - * _ * o * S
205~ T8({i-po, L2 6(1_po, T"
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PR _ oET,  8AR[2 aET,
2o 8(l—po, L?|3 6(l—po,
oET, _1
>——* >_g.. X
npu o, 4(1—u)>2°s (I14.14)

Oru pesynbTarThl WLNOCTPUpYlOT mpu L*/(8RA)=0,6 ymHumm
2 u 3 na puc. [14.47; BepxHeil OlEHKE YCIOBHil TPOrPECCHPYIOIIErO
tdopmomsmenenus (114.2) cooTBeTcTBYeT 31€Ch JIMHHSA

OtMeTuM, 4TO B oDmeM ciydyae, KOTHa BEJIHYMHBI G, H3Me-
HAFOTCS B TEYEHHE NHWKJIA B 3aBHCHMOCTH OT TEMMEpaTyphl,
a TeMIlepaTypHoe 1oJie 000JIOUKH HEJTWHEHHOE W 3aaHO YUCIEHHO,
HOCIEAOBATENLHOCTh PACYETA OTIIMYACTCH OT TPUBEACHHOW BBIIIE
TEM, 4YTO:

a) npu nonyveHun ypasHenus (I14.9) w3 yciosuit pasHOBe-
cust ([14.3) wHTerpwpoBaHWE OKPYXHHIX cun N§ TpoBOAUTCA
YUCIIEHHO;

0) pacIOJIOKCHHE CeYeHUH, B KOTOPHIX HAMDPSKEHHS Gq JOCTH-
rafoT 3KCTPEMANBHBIX 3HAYCHMi, a Taxke BETUYMHBI HANPSKEHMI
Oy, ODECTIEYNBAIONIME BHIMOIHEHWE OTPAHUYEHHI — HEPABEHCTB, Ha-
XOAATCST TOX6OPOM.

9.6. ComocraBileHHE BEPXHEH M HIXKHEH OLECHOK NapaMeTpoB
Mpele]bHOTO IMKJIA C mapaMeTpamu pabouero nukia. YToyHeHue
BEPXHEH W HUXKHEH OLEHOK.

ITocne momyyeHWst BepXHEH M HUXKHEH ONECHOK NAPAMETPOB
TIPEIEJbHOTO IUKJIA OHU CONIOCTABJISIOTCA ¢ HapaMeTpaMu paboyero
OWKJIa B COOTBETCTBHH C pasm. 5.4.

Eciu mapamerpbl pabouero uMKiIA BBIIE BEPXHEH OLEHKH
napamMerpoB MPENENbHOTO LHWKIA, TO HPHUCIOCODJISEMOCTh He-
BO3MOXHA.

Ecm mapamMerpsl pabouero nukjIa HIDKe HIDKHEH ONECHKH
TMApaMETPOB NMPENEeNbHOIO IUKIIA, TO KOHCTPYKIHS IPHUCIOCOOUTCS
K 3allaHHbIM BO3JEHCTBUAM.

Ecim mapamerps! paboue-
TO NUKNA HUXe BEpXHeH, HO ..
BBINE HWKHCH OUCHKW mapa- ;7% \
METPOB TIPEACIBHOTO IHKJIA A \8
(3TO BO3MOXHO NPH CYHIECT- &\
BCHHOM Da3jiMYMH BepXHEH
W HUXKHEH OLEHOK), TO BBINO- N
JTHSETCS YTOYHEHHBIA pacyer
HAapaMeTPOB MPERETBHOTO Iy~
KJa.

N

Puc. [14.47. Juarpamma TpHCHOCO6- 4 10 20 2R
JseMocTH  06004KH 205k
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PaccMoTpUM TpH NPHMEPA PacyeTa, pa3iiMyarommxcs 3a1aHHbIM
NaBJIEHHEM B paboveM IMKJIE TIPM OJMHAKOBBIX TE€OMETPHYCCKHX
XapPaKTEPUCTHKAX o6ono'ﬂm ELZ /(%Rh =0,6] 1 OMMHAKOBBIX TeMmile-
parypax (wEAT/[2(1—p)]= Hycn, I 3aJaHHBIX YCIIOBHI
paboTsl o6ono'nm

a) —05 b)

—1 0; ¢) ~~—1 5.

S
Vka3aHHbIM 3HAYEHUSIM TAPAMETPOB pa6o‘1ero [UKJIA OTBEYAIOT
touku A, B u C Ha puc. [14.47. B coorBercTBum ¢ yciosueM (114.2)
HPUCIIOCOOIEMOCTh [Isl PACCMATPUBAEMOro Cllyyass HEBO3MOXHA,
eCIn

g h>1 46.

CrenoBarensio, npun pR/(26,4)=1,5 npucnocobiaseMocTb He-
BO3MOXHA.

B cootBercrBun ¢ ycnosueM (14) pasn. 9.5 mpucnocobiseMocTh
obecnievena, ecim pR/(26,4)<0,9. Crnenosatenbho, npa pR/(20h)=
=0,5 0boouka HPUCHOCOOHUTCS K 3aJaHHBIM BO3IEHCTBHUIM.

Haxonen, mpr pR/(20,/#)=1 moJNyueHHBIC BEPXHAS H HIKHAL
OLNEHKH HE NO3BOJIIFOT OTBETHTh HA BOUPOC O BO3MOXHOCTH
npucnocobnseMocTd. 3amMeTrHM, 4YTO TNpH pacyere B pasnd. 9.5
YTOUHEHHOW HUXHEH OLCHKW DAacHpeleieHHe OKPYXHBIX HampsiKe-
HAi NPUHAMAJIOCH TAKMM, KaKAM OHO JIEHUCTBHTENBHO SBISAETCA
B NPeACTBbHOM IHUKIIE, ecyit u3rub oTcyrcrsyeT. IlosTomy mosyuen-
Has BBIIIE HMXKHSS OLEHKAa B mpedenie (npu L—co0) coBmagana
¢ BEpXHEH OmeHKOi, HO A1 KOPOTKHX 000i104Yek, B GopMom3MeHe-
HAM KOTODHIX HM3rHO HIpaeT CymECTBEHHYIO DOJIb, ITA4 HIKHSIA
ONEHKa Jajeka OT TOYHOro pemieHHs. UToOBI MOJYYHTH JIYYHIYIO
HIDKHIOKO ONEHKY IS KOPOTKHX 000j04ek, 3afafuM

o__n. 0 oET, [-!
cs=0; +lop]=|o,— sign z.
9 s —[ '17] [s 4(1‘H) gn
B onHOM ceyeHMM WCHOJIB3YeTCS TOJNBKO BepXHuil JBO TONBKO
HWXKHHH 3HAK.
Pemienne, anajormyHoe paccMOTpeHHOMY B pasn. 9.5, npusomgur
TOrAa K CJIeAyIOHIeMy YCIOBHI IPUCHOCOOISEMOCTH:

PR _SHR['  oET,
26 L% 6(1—-p)o,
(emy cootBercrByer smHuSA 4 Ha puc. [14.47).
CormocraBienre 3TOro pe3yibrata C BepxHel oueHkont (2)
HOKa3bIBa€T, 4TO PAsHULE MEKIY HUMH yObIBAaET ¢ yMeHbINEHHEM

BeqmumHel L2/(8RA) W O  JOCTaTOYHO XOPOTKUX —0BOJOUEk
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CTaHOBUTCA NpeHeOpexkuMo Manoi. OmHako mpm
L? «ET,

8—1&:0’6 " 2(1-wo, >3

MOJIyYeHHAsT 37eCh HIKHAS OlEHKa faeT pR/@csh)<0,83, T. €.
OKa3bIBAEiCsl XyXe HIKHeH ONEHKH, MOJIyYeHHOM B pasn. 9.5.
Jus ynyurnenuss HuxHeH omeHKd IS 060JI04ex CpefHed IUTHHBL
cilellyeT 3a]aTh HeHyJleBble OKDYXHblE HANpSKeRUs Gy, obecredw-
BAalOINKE TOJIyYeHue DOMBIIMX M3TMOAIOMMX MOMEHTOB MY, ueM Te,
KOTOpble OblI moiydens! B pasn. 9.5. Ilycts, Hampumep,

o . (4nx n kT, |z]
ce—k[1+31n(L 2):’[05 a(i-w & |’

rae k — HeW3BeCTHBI MHOXHTENb, KOTODBIA MOAOMpaeTcs B Xone
peuleHHs. TaK, 4TOOBl MOJYYATh HAWIYYIHNYIO HIDKHIOIO OUEHKY
0<k<0,5. Pesymprar pacuera, aHAJIOIMYHOTO PACCMOTPEHHOMY
B pasn. 9.5, wunoctpupyer JsmHMS S5 Ha puc. [14.47 npu
aET,/[2(1—p)]=1,5; cooTsercTBytOmEe yciIoBHEe NpPHCIOCOGIIsie-
MOCTH HMeeT BHI

PR
2

ch
Taxum obpazom, npu pR/(26h)=1 mnporpeccupyrowero Gopmo-
U3MEHEHUsT O0OJIOYKM He OyIer.

< 1,09.

NMPUTTOXEHUE 5
(pekomeHgyemoe)

PACYET TUMOBbIX Y3J/IOB HAETANIEW U KOHCTPYKUMWH

1. OCHOBHbIE MONOXXEHUA

Hacrosimiee npwiloxenue CONEPXUT DPeKOMEHOYEMbIE METOMBI
omnpeneieHus HalpskeHud B TPyOONpOBOOAX M Pa3bEMHBIX COENU-
HEHUAX COCYIOB.

Bri60op OCHOBHBIX Pa3MepOB EMEHTOB KOHCTPYKIMM (TOJIMH
CTEHOK) HpoBoasT mo ¢opMyiam pasg. 3 Hopm.

Pacuer BHLINOJHAIOT IS PEXHUMOB IKCIUIyaTAllMM M HA OCHOBHbIE
pacueTHbIC HArpy3kW, ykasamHble B miL 5.1.3, 5.1.4 Hopm.

@opmyssl ms pacyeTa HampsDKeHWH, NMpUBEJEHHBIE B HACTOS-
IIEM TIPUJIOKEHWH, HE HCKJIIOYAIOT BO3MOXHOCTU HCIOJB30BAHUA
Ul pacueTra KOHCTPYKuuH 6ojiee TOUHBIX (HOPMYJI M COOTHOIIEHUH.
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2, TPYBOMPOBO/AbI

2.1. YCNIOBHbIE OBO3HAYEHUA

D, — HOMHHaJIBHBI HAPYXHBIM JHAMETp INONEPEYHOTO CeYCHHS
TpyOBI, MM
D — pHyTpernnit muamerp (D=D,—2s), MM
s —— HOMHHAJIbHAS TOJIIMHA CTEHKH TPYOBI, MM
¥ — CpelHHIl pajiyc MONEPEYHOro CEYCHHs i:r=(Da—s)/2], MM
R — paapuyc ocH KPHBOIMHEHHOH TpyObl, MM
a — 9JUTHNTHYHOCTH (OBAJBHOCTB) MOMEPEUHOTO Ce4eHHs (OTHO-
IIeHHe PA3HOCTH MAKCHMAIBHOTO M MHHHMAJIBHOTO HApYyX-
HBIX JHAMETPOB CEUCHHS K HX moaycymme), %
— TIOWah TOTEPEYHOTO CEYCHHS TPYOBI, MM
W — MOMEHT CONPOTHBIICHHS H3rHOY IOIEPEYHOTO CEYCHHS TpY-
66, MM
A —6espaaM6prm TeOMeTpHieCKHil Iapamerp (A= RS/rIz/l
p — pacyeTHOE BHyTpeHHee [apieHne B TpyOomposoze, Mlla
« M, — H3rubaroiye 1 KPyTSmHi MOMEHTHL B CEYeHHH TPy6OIpoBo-
Ilfz ma, H MM
N, — ocepasi CHJIA B CEHCHHH TPyOONpOBONA OT JEHCTBHsI Macco-
BOM HArpy3kHM M CAMOKOMIICHCALIMH TeMIIEPATYPHBIX PACIIH-
peHHH,
*663paSMCpHLII/I HapaMeTp BHYTPCHHEIO [dBJCHHS

—182

4

S

e

E — monyib ynpyrocm marepranta, Mlla
K, — xoop$uupenT nosaTIMBOCTH KpHBOIHHCHHOM TpyOw!, yunm-
THIBAIOMMIl BIMAHAC BHYTPCHHCTO JABJICHHs (OTHOLICHHE
NOJAT/IHBOCTCH HA H3IHO KPHBOJIMHEHHOH M NpsAMOIHHEH-
HOH TPYO OIMHAKOBOIO CeYeHHs H M3 OJHHAKOBOTO Ma-
TepHaja)

— x0ob)HIMEHT NOMATINBOCTH KpWBOJMHEHHOM TpyOwHl, y4H-
THIBAIOMINMH BIIMsSHHEC BHYTPEHHEIO [ABJCHUS H CONpPSIKCHAS
¢ NPAMONHHEHHBIMH TpyOaMm
Vm — kK03 OHUMEHT MHTCHCHQHKAUMH W3rHOHBIX ITONMEPEYHBIX Ha-

NMPsHKCHUE B KPHBOJIMHEHHOH Tpy6e
B — KO3(hdHUMEHT MHTCHCH(PUKAIMH H3rHOHBIX NMPOMOTIBLHLIX HA-
npspkeBUH B KPHBOJIMHEHHOH Tpy6e

GOy, ~—— TPOONbHBE HATPSHKCHHAS, BO3HHKAIOMME TOJ ACHCTBHEM

o‘SMMs) H3ru6aromero MoMeHTa H ocesod cuibl, MIla
Gy — oxlglymxoe (TaHTeHNUANBHOE) HANPSKCHHE B CTCHKE TPYOBI,
a
G, — oceBoe (MPOJ0JIbHOE) HAMpsDKeHHE B CTeHKe Tpy6w, MIla
G, — paJualbHOC HaNpsXeHHE B cTeHke TpyOml, MIla
T -—— HanpspkeHHe KpydyeHus, MIla

Grp» Org, — TEMIEPATYPHbIC HampsikeHus, MIla
or
(0),,(0)rg, — TpHBe[CHHBIC HampsokeHHs, MIla

(GnF)Kv (o-)rx
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[6] — HOMEMHaNBHOE momyckaeMmoe HampspkeHne, MIla
¢,, — koadHUIHEHT CHIDKEHHS MPOYHOCTH CBAapHOTO IIBA
o, — Koo )HUHEHT KOHNEHTPAuMH TaHTCHIUATBHBIX HAMPSDKCHHI
K — K02 HUHECHT MCCTHEIX H3THGHEIX HalpSDKCHHH B TPyGe OT
BO3JCHCTBHS IITyHEPA.

2.2. OBILUE NONOXEHWA

2.2.1. lanHbIH pa3pell pacHpOCTPAHSETCS HA PacuyeT HU3KOTEM-
HEPaTYpHBIX ®  BBICOKOTEMIEPATYPHBIX Ttpybomposomos AIDC.
K kiraccy HM3kOTEMIEPATYPHBIX TPYOOIPOBORXOB OTHOCATCS TPYDO-
HPOBOABl M3 YIVIEPOIUCTBIX, JIETUPOBaHHBIX, KPEMHEMapraHio-
BUCTBIX ¥ BBICOKOXPOMHCTHIX CTaJleif, M3 cTajiell ayCTeHHTHOIO
KJIacca, KapolpPOYHbIX XPOMOMOJIUG/IEHOBAHAUEBBIX CTAJICH, XKele-
30HHKEJICBBIX CIUIABOB H [UPKOHMEBBIX CILUIABOB C PAacYeTHOH
reMnepatypoir me Oosee 7T,. K Kiaccy BBICOKOTEMIEPATYPHBIX
TPYOONPOBOIOB OTHOCATCS TpyOompoBoabl ¢ OoJiee  BBHICOKOI
pacueTHOH  TEMHepaTypod, HpeBsIIaromed rtemmeparypy 7,
(mm. 3.2 Hopm).

2.2.2. Ilpu ompeneneHny MPUBENEHHBIX HANPSKCHAH pa3idYHbIX
KaTeropuit ciejlyeT y4uThiBaTh Harpy3ku corsacuo mm. 5.1.3 Hopm.

2.2.3. BHyrpeHHue ycwius B TpyOOmpoBOmE  ONpEmENs-
IOT € Y4€TOM BCEX BIHANOIUX (AKTOPOB, B TOM YHCIE C Y4e-
TOM CHJI TPEHHS, BO3HHKAIOIEX B ONOpax CKOJBXKEHHUSA, & TAaK-
XE€ OT OTKJIOHEHWs TMOJIBECOK OT BEPTHKAJIBHOIO HOJIOKE-
HUSL
2.2.4, Hanuyue ABYX 3HAKOB (ILIFOC, MHUHYC) MEPEN CllaraeMbIM
B NPUBOAMMEIX (OpMYyJIaX O3HAYaeT, YTO PAcieT NPHUBEICHHBIX
HaNpPsKEHUH ¢ MCTIOJIb30BAaHUEM NaHHOH (GOPMYIIBI BBIMOJIHAIOT Kak
NpY NPHHATUM 3HAKA TUIEOC, TAK W MPH TPUHATHU 3HaKa MuUHYyC. J[Js
OLEHKH TPOYHOCTH Oepercsi Oouiblliee 3HAYEHWE NPHUBEIEHHOTO
HAIPsDKEHMs.

2.2.5. TloHWKeHHYIO XKeCTKOCTh KDHBOJHMHEHHOIO OTpe3ka
Ha W3rub YYUTHLIBAIOT B pacyeTe BBENCHHEM UIs Hero koaddu-
nuenta nomaTiuBoctd. IMocnenHnit yuureiBaeT nedopMupoBanue
(CIUTIOIMMBAHME) MOMEPEYHOIO CEYEHWS M OIPEACISETCS COTJIACHO
pasa. 2.5.

2.2.6. [iomyckaercsi ONPENENsTh HANPSDKEHHS B KPUBOJIMHEHHOM
Tpybe no Meroguke pasn. 2.8.

2.2.7. Liomyckaercsi OUpENeaTh HANPSIKCHHS B TPOHHHKOBOM
COCAWHCHAN 10 METOAMKE pash. 2.9.

2.3. HUBKOTEMNEPATYPHbIE TPYBOMNPOBOAbI

2.3.1. Oupenenenne HAUPSKeHHH (G),.
2.3.1.1. Jind mpsAMONHMHEHHBIX ¥ XPHBOJMHEHHBIX TPY6 cocTas-
JISIOMME HANPSKEHHOTO COCTOSHHUS ONpPEACNSIOT 1Mo (GopMyiam
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Oy =Oyp

_p[D.~2(s~¢)].

rae Cvr 29(s~c)

VMI+M; N,
i“‘—“w‘,_‘—er‘Af‘i‘Gzp,

s

— p[D”—z(x-C)]z .

G,=

z

o,=—p/2; =5

3HaveHne ko3dunHeHTa CHHXKEHHS IPOYHOCTH ¢ NPUHUMAIOT
cornacHo 1. 4.3 Hopm.

Cuna N, cquTacTCs TONOKUTEIBHOH, €CIM BBI3LIBAET PACTANKE-
HHE TPYOBIL

2.3.1.2. JIng xpUBOJMHEHHBIX TPYD, I'€OMETPUYECKHI NHapaMeTp
A KOTOpHIX VHOBJETBODSIET YCNOBHIO A<1,4, HOMOJHHTENHHO
K ONpENeNeHHIO NMPUBENEHHOI0 HAmMpsHKeHUs (C), UIPH UCHOJIB30Ba-
M GopMya m. 2.3.1.1 BBIMHCISIOT NpPHUBENSHHOE HANPSKECHHE IO

tbopmye

© _QMi+Mi+M?
e e T
¥ oW

Benuuunst Q u  oupenessiror no tabi. I15.1 u T15.2, npumensis
CHOCOO NMHEHHOH WHTEPHOJIAHH.

2.3.1.3. [ing TpOWHMKOBOTO Y372 HANPSKEHUE (G), BLIMUCIAIOT
st tpex cevennit: A— A, B—b, B—B (puc. I15.1). Huxe
npHBeneHs! GOPMYIIBI U MOJCYUETa COCTABJSFOIIMX HATPSKEHHOIO
COCTOSTHUSA:

Ta6auna I15.1. 3navenns xodpdumuenta Y

W 1,0 | 098 | 094 | 0,88 | 0,79 | 0,68 | 0,50 | 0,30 | 0,10

4,/ (0] 0 02 |04 |06 |08 [10 |12 |14 [16

Tatuuna 1152, 3navennn xo>ppmmenta Q

Q 18 10 6 3 2 1,7 1,0 0,65

h 0 0,05 0,1 0,2 0,3 0,4 0,9 1,6
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Puc. T15.2.  Cusoseie  takropsl B
MOMEPEIHOM CEHCHUH TPOHHHUKOBOTO
y3na

Puc. T15.1. TpoiHukoBBIA y3en (Tpyba co IuTyuepamu)

g cevenut A—A u B—B

G,=0

v=Oyp>
6,=62un+0,762mNe Ko+ C.p

s cedemms b—B
0 .
6, =0y,%0,702un (s Ku»
0
G, =0;munt Ozp.

Hanpsixenust T, Gy p, G,p, O, B YKA3aHHBIX CEUCHUAX ONPEAEISIOT
no ¢dopmynam 1. 2511 IIpomosibHOe Hanpsxenue B Tpyde
onpeneNfoT 1o hopmye
M,sn®—M,cos® N,

w A

Cunosble paxropsi M,, M,, N, cduraroTcsl NOJIOXKUTENbHBIMY,

ecJIM HampaBJieHb! Tak, Kax HokazaHo Ha puc. [15.2. Vroa @ omnperne-

JsieT mosioxeHuwe mrynepa (puc. I15.1).
TIpo0iibHOE HANPSDKEHHE B IITYIEPe BBIMUCIAIOT 110 (opmyse

0
OmMN=

MZ+MZ  |N,)
GgMN(S)_\/x—L SR LY

w 4,

rae Bxojdime B (GOPMYNIY BEIHMYHMHBI OTHOCATCS K CEYEHHIO
IITYnepa B Mecre CTBIKOBKA C TPYOOH.
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KoadduunenT MecTHBIX HanpshxeHH# K, ONpenesnsioT corjiac-
HO pasf, 2.7.

2.3.2. OnpeneneHue HampspkeHUs! (O) grx.

2.3.2.1. Jing npsAMOJIMHEHHBIX M KPHBOJMHEHHBIX Tpy6 ¢ A>1,4
OnpeneNsioT COCTARISIONINE HANPSKEHHOTO COCTOSHHSA IJIS HapyX-
HOH moBepxHOCTH 1O (opmymam

Gy =20,
MZ4+M} N,
O,= i ————W—*—L‘ + _A; +Gzp;
o,=0; 1=M,/2W).
2.32.2. ina xpuBoymMHeHHBIX Tpy6 ¢ A<1,4 ompemensor
HanpsKeHne (G)J{x MO caenyommuMm uetbipeM (opmynam:

1
(G)?{K:V_V\/[IMxl'Ym+ ,Myl Bm+WGzp]2+Mz2;

1
(6)%K=‘W\/['Mxiﬁm+ |My|7m+ Wczp]2+Mzz;

1
(0)kx =35/l Ml Ymt WEBoy, ]2 + M

1
(6)%K=W\/D M, Yn+ WBoy, |*+M? .

J 715 olleHKM HpOoYHOCTH Oepercs OolIbIiee U3 4EThIPEX 3HAYEHHUH.

Koadduments v, u B, onpenessitor no pasa. 2.6. Hanpsoxenus
G, M Oy, onpemensror no dopmynam u. 2.3.1.1. Koaddurment
B Bpruucisior no dopmyne
B= 2R—r ]

2(R-7)

2.3.2.3. Jind TpOMHMKOBOTO y3ja NMPOM3BONST PAcyeT HAMpsHKe-
HUH 10 (dopmysam:

s ceueaud A—A u B—B (puc. I15.1)

G,=0,50,G,;

0 o .
6. = O mn T Oomn 9 Kusy+ Ozps
i ceyeHuss h— b
0 .
Gy =0yt S2mn i Kacsy
0
0,=1,50yn 1y

Pa ManTbHOE HAMDSIKEHUE NMPUHMMAIOT 6,=0. Bexmummnl o,
Ozpy OzMN; OzMN(»» T TOACIMTHIBAIOT [O TeM Xe (hopMynaM, 4TO
u B m 23.13, vo npu @=1. Onpenenenne K, —cM. pasn. 2.7.
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KosbdunuenT KoHneHTpanuy TaHTCHIMATBHLIX HANpPSKCHAR Ha
KpOMKE OTBEPCTHS O, ONpenesssioT o dopmyne

a,=1,2[2+2(D/D,)*— (D/D,)*].

2.324. B MecTax COHPSDKEHHS OJIEMEHTOB C DPa3IMYHBIMH
TOMIAHAMA CTEHOK HJIA C HEOMMHAKOBBIME Temopu3mIecKuMH
XapaKTEPUCTHKAMH YYMTHIBAIOT pa3Maxu OOIMX TeMIepaTypHBIX
HANPSKEHUH, OOGYCIIOBJIEHHBIX OCEBBIM IEPENAfOM TEMIEPATYPHI
(manpsbxenue (G) ).

Hanpsxenne (o)1, ompenensioT mo GhopMyiie

5/2

(i J 0t(y)T(y)dy>;

—s/2

(0') TO= O,Sf (E]‘i'E][)

s/2.

B (é J ot(y)T(y)dy)H‘,

~5/2
rA€ y—DpAacCTOSHHE OT CEPENUHBl CTEHKH HO mopmamw; T (y)—
TEMIEPATYPa CTEHKH; 0 (¥) — K03 hUNUEHT JIMHEHHOTO PaCIIUpEHUS
Martepuaia CTEHKH; F-—cCpelHuil Ho TOJIIWHE MOXY/b YNPYTOCTH.

Hunexcot 1 u 11 ucrionp3ytoTes mis 0603HAYEHUS CONPIATaeMBbIX
3JIEMEHTOB.

ToJuuHy CTEHKH ciefyeT NMPUHAMATh MaKCHMaJbHOH B mpene-
J1ax paccTosHus /Ds oT ceueHus, pa3aenstomero aements [ u 11
3nayenue xo3ddunuenta f onpenensioT JIHHEHHBIM UHTEPHOIMPOBA-
HUEM IO CHEAyIoWnM 3HadenuaM Tabu. I15.3.

2.3.2.5. Pa3amax Hanpsikenuit (C)gg OIPENEASIOT CYMMHEPO-
BaHUEM:

(o) RK=(0) Rkt (©)ros
rae (o) jx— pasMax NIpPHBENCHHOTO HANPSKEHUs], BHUACICHHBIR 6e3
yueTa TEMIEPATYPHBIX COCTABISIONMX OT HEPABHOMEPHOCTH TEMIIe-
paTypHOro mojs B CTEHKE.

2.3.3. Onpenenenve HanpsoxeHud (0,r) k.

2.3.3.1 Jius npsiMOJIMHEHHBIX ¥ KPHUBOJIMHEHHBIX Tpy6 ¢ A>1,0
OMPENEISIOT COCTABIIIONINE HANPSIKEHHOTO COCTOSIHUS (AMILIHTY/I-
HBIE 3HAY€HUs) Ho Gopmynam

Oy =0z
Tabnuua I153 3uavenns wodpdmmenron f
St/Su 0 02 0,4 0,6 0,8 1,0
f 1,80 1,35 0,71 0,35 0,15 0
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G:=3 W i +50-zp,

=M. /(4W); o,=0.

@opMmyiy st ompeneneHus o, —cM. m 2.3.1.1.
2.3.3.2. [l KPUBOJMHEHHBIX TpY® BBLIYHCISIOT HAMPKCHNE
(6.r)% 1m0 dopmynam

2+ M2 N, 1
l(i_f‘iﬂ&+ )

1
(0ur) k=35 TOTM M) [+ 10,70, [ Bt W, T4 M2

1
(0er) k=575 [1(O.TM+ Ms) | Bt 10.7M, [ 1+ WOy ] + M

1
(0ar) R =35/ [10.TMo+ M.) 1+ BWoy ]+ M2

1
(GRF)?(:g,TV\/(I 0,7M,{vw+BWo,,)* + M7 .

Jins oueHkW mpo¥HOCTH OepyT Oosbliee W3 YETHIpEX 3HAa4YCHHUH.
Benuyuny M, omnpenensioT no (opmysie

_ RD, &a
Mo==pW 0 5000
rae &—xodpOUnUeHT, YYMTHIBAIOLIMHA OTIMYHE ACHCTBHIENBHOM
(hOpPMBI UCKaXKEHUsT TOTEPETHOrO CEYEHUSI OT WACANBHO IJLIMITHYE-
ckoit. Cnenyer mpuHuMmath £=2,0.

' To10XuUTENIbHOE HANIPABJICHAE M3rHOArOLIMX MOMEHTOB YKa3aHO
Ha puc. I15.3.

KoaddunpenTts! v, 4 B,, onpenensror no pasz. 2.6. Hanpsokenus
G.p Oyp NOACUMTHIBAIOT 10 (opmymam 1. 2.3.1.1. Koaddunuent
B ompenenszor mo m. 2.3.2.2.

2.3.3.3. Ins TpPOHHEKOBOIO y3Jia ONPEHEIAIOT COCTAaBJISIOUINE
HANPSKEHHOTO COCTOSHUS (AMILIMTYAHBIE 3HAYEHWS) MO CIEIYIO-
wM  hopMymam:

st ceuenmit A—A u B—B (oM. puc. I15.1)

Gy =0,350,G, ,;
1
(o =3 [GSMN + 6 uns Kag+ 0,7Gzp];
T cedenuit 5—B

1
Oy =§(°W + 00 Kaiw);
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Puc. 1153  TonoxuieabHble HaNpapJie-
HUS M3TUOAIONMX MOMEHTOB B CEYCHHH
KPHBOJIMHEHHOH TpyObI

G,= % (36%un+62yp)-

HanpskeHune  KpydeHHs 1T
onpefenstor  wo  Qopmyne
. 2.3.1.1, HO ¢ yMEHBILUCHHEM
B 2 pasa. PaguanpHoe Hanpsxe-
e ©,=0. Bequuunel Gy, O:p,
SN, Oomn e Kn(s); %, ompe-
JIENISFOT TaKUM e 00pa3oM, Kak
Tpebyerca corjacmo m. 2.3.2.3.

2.3.3.4. Ompenendaror pa3max
HOJIHOTO MAKCHMAJIbHOTO TeM-
[mepaTypHOrO HANPSKECHHS OT
nepenaza TEMNEpaTyphl O TOJMIWMHE CTeHKH [Hampsbkenuwe (o)f ]
U HanpsbkeHue (o) ro OT OCEBOTO fiepenaza TemmepaTyphl. Borunche-
HUe (C)f MPOM3BOJAT MO AHAJMUTHYECKOR MJIH YMCICHHOH METOMHKE,
a BBIYHCIEHHE (G)ro—10 (Qopmyne n.2.3.2.4.

2.3.3.5. HanpsikeHde (O,.p) g VIS LUKJIA HAarpyXeHHMS KaXjoro
BH/IA JIONYCKAeTCA OUpENeNATh CYMMHpPOBaHHEM HO (opmyie

(0ur) 5 =(0ur) -+ 5(0) 1+ 5(0) 7o,

t7ie (G,r) §—aMILIMTYA IIPUBEIEHHOTO HANPSKCHNS, BHIMAC/IEHHAS
0e3 yueTa TEMIEPATYPHBIX COCTABJISIONIAX OT HEPaBHOMEPHOCTH
TEMIEPATYPHOTO TOJII B CTEHKE.

2.3.4. Kputepu# NpOvHOCTH.

IlpoBepky HOpOYHOCTH MO KaTeropusMm HampskeHWm (O),,
(0)rx TpoBomsaT mo pas3n. 5.4 Hopm. Ilposepky mpouHOC-
TH 110 KATETOPHSM HANPSDKEHUH (O,r)x TPOU3BOMAT 1O pasn. 5.6
Hopwm.

2.4. BbICOKOTEMIMEPATYPHbLIE TPYBEOMNPOBOAbI

2.4.1. Onpezenenue HanpsokeHu# (), (O)px> (Cur) k-

24.1.1. [Ipu omnpenesieHUH TPHUBENCHHOIO HANPSDKEHUS (O),
OCeBOE HANpsHKEHHE O, BBIYMCIAIOT € Y4eTOM Ko3(duumeHTa
CHUDKEHHMS TPOYHOCTH MONEPEYHOro CBapHOro IuBa mo (Qopmylie

c,=+ N Mt My + N +o
S 4 4, "
rje kK03(hGUUUEHT CHIKEHHS NPOYHOCTH @, ONpPEAEISIOT COTJIACHO
ykasauusm 1. 4.3.3 Hopm.
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B ocranpHOM mpuBeJicHHBIe HamnpspkeHHs (O)2, (Car)kx oIpene-
NS0T [0 TeM Xe (opmynaM, KOTOPble HCHOJNB3YIOT B pacueTe
HU3KOTemIepaTypHoro tpybomposoma (cm. mm. 2.3.1, 2.3.2, 2.3.3).

2.4.2. Onpenenenue Haupspkenus (O)rx.

2.4.2.1. IONONHATENBHO K YKA3aHHBIM NPHBEACHHBIM HAMPSIKe-
HHUSIM ONPENENAIOT NPHUBEICHHOE HAPXKEHUe (O) pg, CAyXKaIee Ans
OLEHKH [UTHTeNIbHON CTATHYECKOR IPOYHOCTH € YIETOM MECTHBIX HATIPS-
KEHHUH U NEACTBUSA BCEX HATPY3OK (aBJICHHE, MACCOBAs HATPY3Kd, KOM-
TEHCANUs) HA CTAHMOHAPHOM paboueM pexume. Ilpu sToM cocrasis-
IOIME HANMPSKEHHOTO COCTOSIHMS OT KOMIICHCANMM TEMIIEPATYPHBIX
paciMpeHdif paspeliaeTcs OmpefeisATh € YYETOM IOCTENEeHHOTO
YMeHbIIEHHs (penaKcaiuu) BO BPEMEHM BCJIEJCTBHE IOJ3YYECTH.

2.4.2.2. CocraBisiomue HANPSHKEHHOIO COCTOSIHUS s UPSAMO-
JIMHEHHBIX TPYO M KpUBOJMHEHHBIX TPYO ¢ A>1,0 ompemensror mo
tdopmynam m. 2.3.1.1.

2.4.2.3. Ina XpUBOJMHEHHBIX TPYyO (IpH JEOGOM 3HAYCHUM A)
BBIYMCHISAIOT HANpshkeHHe (O)gx TO CleRyIomMM QopMysam:

] e
(0) k= 55/ [ (0.6M,+ M) [+ 10,6M, | B+ Wo |7+ M

1
(G)RK:W\/['(O)GMx+M3)I Bm+ ]06My|7m+ Wczp]2+M22;

1
(0) rx=3n/ [10.6M - Mo [ Yt Woy, ]+ ME

1
(o) RK=’W\/(( 0,6M, | Ym+ Woy,) 2+ ME,

RD; a
rne M,=—y,pW—==—"—.
e M= T Xl T 00
3HaueHHe 7, ONPENEeNAOT JUHEHHBIM HHTEPHONMPOBAHHEM IO
naHaeiM Tabn. I15.4.

TaGnuua I15.4. 3uavenns xodpduunenra y,

Temmepatypa, °C
Cramb

360 450 500 550 600 650 700

Vrneponucras # kpem-| 04 0,35 - — — — -
HEMApraHloBUCTAS

XpomomonubaeHoBas u| 0,5 0,45 0,4 0,35 0,2 — —
XPOMOMOJIMOICHOBA~
Ha/lueBas

AYCTCHHTHOTO KJiacca — 0,55 0,5 0,4 0,35 0,3 0,2
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?

L

Puc. I15.4. Kpusonuneiinas 1pyda

Hanpsikenust G,, U O, ompenensior mo ¢dopmyne m. 2.3.1.1,
k03¢ GUIHEHTH 7Y, Pm—1TO pasm. 2.6.

24.2.4. [Insg TpOHHMKOBOTO Y3/1a ONPENENSIOT COCTaBJISIOIIAE
HaNPsDKEHHOTO  COCTOsIHUA o dopmynam:

mis cevenut A—A u B—B (puc. I15.1)

Gy, =1,50,,,

0 0
C,=0Cmnt G MN(s) Kn(s) + Czps
s ceuenuss b—b
= 0 .
Oy =0ypE Comniy Kuey
0
0,=1,56:mn+ Oz
BeMHMHEL O, Oy, Oomn, OomN(y, T ONDENENSIOT TAKHM Xe
obpa3oMm, Kak TpebyeTcs cornacHo m. 2.3.2.1. Bemmunny K,y Berumc-
JIAFOT COIJIacHO pasm. 2.7.
2.4.3. Kputepu IPOYHOCTH.
2.4.3.1. [IpoBepKy NPOYHOCTH MO KATETOpHSAM HANpsuKeHH#H (0),
u (0) rg TpoBOAAT TO pa3f. 5.4 Hopm, a mo xateropu (Gur)x—
no pasa. 5.6 Hopm.

2.5. ONPEAENEHUE KOJOOULMUEHTA MOAATIUBOCTU
KPUBOJIMHEMHOW TPYBbl

2.5.1. KoabduuenT NOJATIMBOCTH KPUBOJMHEHHOX TpyObI
(puc. I15.4) BbIHCHAIOT Kak npou3BesieHne koadduumenrta nogaiu-
Boctd K, ompenensieMoro 0e3 ydyeTa CTeCHEHHOCTH JAedopManme €e
KOHHOB OT BJIMSHUA TPUMBIKAOMAX TPYO, HA K03hdumueHT
VUATHIBAIOIME 3Ty CTECHEHHOCTH Aedopmanmy, T. €.

*
K;=CK,.

2.5.2. Koaduument nomatimBocti K, ompeneistoT mo ¢op-

MyJie
K,=1+1,125/b.

Benmuuny b BRIMHCASIOT 0O cleayrolmum (opmynam:
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Ta6Gauma M55 3ua

Vron Mexidy kOHUEBHLIMH
0 30
A
Rir Rjr
2 4 6 8 2 4 6 8

0 0,0 0,0 0,0 0,0 0,12 0,18 0,24 0,28
0,2 0,12 0,12 0,12 0,12 0,27 0,34 0,39 0,42
0.4 0,24 0,24 0,24 0,24 0,43 0,48 0,52 0,54
0,6 0,37 0,37 0,37 0,37 0,55 0,59 0,61 0,62
0,8 0.49 0,49 0,49 0,49 0,63 0,66 0,68 0,69
1,0 0,60 0,60 0,60 0,60 0.72 0,74 0,75 0,76
1.2 0,73 0,73 0,73 0,73 0,80 0,82 0,83 0,84
1.4 0,85 0,85 0,85 0,85 0,89 0,90 0,91 0,91
1,65{ 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

a; = 1,0100+1633,51% +99,00w,

a=1,0156+ 661,512 1 63,000 g,islxs;

3= 1,0278 204,222 4 35,000 — O’ZQ 1297;

ay=1,0625+37,52.% 415,000 — O’ZH;
b=0,1250-+ 1,542+ 3,000— O’OZ“.

Tlapamerpsl A B @ BBMUCHSMIOr 1O (opMysIam

;RA.

2
A==, 0= 1,825 R
r

Esr
2.5.3. Kosdpdunumenr { onpelensior cnocodbom JiMHeiHOH MHTEP-
nopAuuM no JAaHHRIM Ta6n. I15.5.

2.6. ONPEAENEHUE KO3®OOULIMEHTOB UHTEHCUOUKALIUW HATIPSDKEHWA
NS KPUBONUHEWHOW TPYBbI

2.6.1. Koappunuenrs HHTeHCH(PUKAAH HaupsoKeHuH
Ym ¥ B, OHpemensiorT no (opmyiam

10
Ym=0.T5% Y  A,(1—1%)
384 1=2.4



ueHnsi Kkodpduumenta §

ceyeHUSIMH TPyObl, Tpalx

60 90
Rir Rir
2 4 6 8 2 4 6 8

— 0,25 0,37 0,47 0.55 0,42 0,58 0,65 0,70

0,43 0,56 0,66 0,73 0,60 0,78 0,84 0,88

0,62 0,73 0,80 0,84 0,77 ,88 0,91 0,93

0,73 0,81 0.85 0,88 0,82 0,90 0,94 0,95

0,77 0,84 0.88 0,90 0,85 0,92 0,93 0,94

0,83 0,88 0,91 0,93 0,89 0,94 0,96 0,96

0,38 0.91 0,94 0,95 092 0,95 0,97 0.97

0,93 0,95 0,96 0,96 0,96 0,97 0,98 0,98

1,00 1,00 1,00 { 1,00 1,00 1,00 ,00 1,00

10
A,
Bm = Kp +1,5 Z _’39
1=2,4, 4
1 0,3125 04375 0,4687
e Axp=— Z; Aso= Azy; Aea= Asz; Ag2= Ag2;
ay az a
0,4812
Ajo2= Agy.
ag

Benuuunst K, a;, as, as, a,, b onpejenstor hopmynamu pasj. 2.5.

2.7. ONPEQENEHVE KO3®®ULIMEHTA MECTHbIX HAMPAXEHWUA WU3TUBA
Ans TPOMHUKOBOTO Y3NA

Dos—s,
2.7.1. lpn 5

xenud K, BhrUMcasioT 10 Hopmyie
Das—58,)8,, Da—s
Kn(x)ang S)ZA n ﬂ,
4(s—c) 8
Pasmep s; ompepmensiror no puc. I15.5.

<8 (puc. I15.5) koahdHHIHUEHT MCCTHBIX HATIPS-

>8

2.7.2. Tipu D‘“;s*

6,2 (D, —55) 555 o D=3
(s—¢)* (Do + 10s—5,) si

2.7.3. Ecmu 3mavenne K., moacuuiamnoe no dopmyne m. 2.7.1
um 2.7.2, Mesblie 2, TO CleAyeT OpHHUMATH K m=2.

Kn =

385
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Puc. I15.5. TpoitHUKOBBIH y3eT

2.8. PACYET HAMPSDKEHWA B KPWBOJIMHEWHOW TPYBE
Mo YTOMHEHHOW METORWKE

2.8.1. Tpyba kpyroBOro CE4eHHs.
2.8.1.1. BpuHCHAIOT HOPMAIbHBIC HATIPSDKEHUSA OT U3TU6a TPyObl
6e3 yuera medopMHMpPOBaHHS HONEPEYHOTO CEUECHHS:
0 g 0 d
szx)zMx/W’ cz?y)zMy/Wa
o 0 . — <0
Czx)= cza/B: cy?(y) = szy)/Bs
rae B=D,/D. 3nech U pnajee MHAEKC o OOO3HAYAET HAPYXHYIO
noBepxHocTh. (Hampasiienne MomeHToB oM. Ha puc. I15.3.)
2.8.1.2. BulUHCHSIOT HAOPsDKEHUS, BLI3BIBAEMBbIE KPYTAIMHAM MO-
MEHTOM, BHYTPEHHHM [aBJICHHEM M OCEBOH CHJIOH:

=M. [2W), 1=1%p;

‘0_ := piP.~2(s—cii—c2)}* .
P 4(Da—s+eite)s—cii—ca)
o =2(5,,,74R+Dasin\l/ s—C11—Ca,
Y27 o AR+2D,sinV s—ci—cy
o _20., ( 4R+ (Da—2s)sin P \s—cu—c,

' \4R+2(D,—2s)sin¢ ' 20,

N,

T(Da—s+cii+ ) (s—cri—cz)

rae s— MUHHUMANbHAA TOJIIHMHA CTCHKH BCIIEACTBUC TEXHOJIOTHYE-
ckux omepaumit; ¢ —cm. mw 2.3.1.1; y—ocm. puc. I15.3.

2.8.1.3. BpluncnsroT H3rUOHbIE HANPSDKEHHs ¢ yyeToM AedopMu-
POBaHHS TOTEPEYHOTO CEe4EeHHS:
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O.n=




O (4] .
Ozm =0z P1 + 020, %
0 0 .
OM=02(xB1+ 02 B2;

+1,
UvM—(Uz(x)Yl"'Cz(y)Vz)B 2B
a a +1
Oym=(0271 -i-O'g(y)'}’Z)—BZﬁ ,
e
. 3 10
B‘}=K,,Slnlll—5 Y An®;
i=2,4,...
. 3 10
B1=Kpsm\ll—§ Y An®y
i=2.4....
3 10
Bs=Kycosy+ > 3 A;,®%;
2i=2,4,m
5 10
BZ=K,,COS\]!+-2- Y An®;
i=2,4,..
10
74=03K,siny—0,45 Y  4;,0%;
i=2.4,..
10
¥1=03K,siny—0,45 Y A4;,05;
i=2.4,...
10
15=0,3K,cosy+0,45 Y A4;,®%;
i=2,4,...
10
¥2=03K,cosy+045 Y A0
i=2,4,..

Y

npuueM (3aMeHsieM JUIs KpaTKoctd [ U j omHoi OykBo#t V)

@, =sin { cos W — écosqlsin 40,15 (1 —v?) cos vi;

®@,, =sin Y sin v/ + %cosxl/ cosviy 0,152 (1 —v?) sin v

@5, =sin | cos vy — %cosq;sin v+ 6%(1 —v2)cos v
o 1 o
Q,, 5 + 0,6(1 v} sin v,
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Ile BepXHU# 3HAK COOTBETCTBYET BHYTPEHHEH HOBEPXHOCTH, d HHXK-
HUN — HAPYXHOH.

3uaverns K, # A;, oupelensior coracHo nm. 2.5.2 u
2.6.1.

2.8.1.4. BpluucnisiFOT TaHTeHUMANbHbIE MEMOpPaHHbIE HANPKEHAS
or w3ruba TPyOsI:

~ a a r p+1
Gw=(09<xﬂ3+09w)75)§ BT
3 10
rae y3=c05\]/<~KpcosdJ+§ ¥ A,ﬂ)?,);
i=2,4,..
. 3+42sin?{
=K, 0 l————— |,
vs=Kpsinye st;( 5+6x2+12m>

fpuieM

1] 1+ 1—i s
@Y, ==| -—cos(l =i} Y~ —cos(l .
L 21'[1-; (=) ¢ ( +')‘I’]

2.8.1.5. BulUHCIAIOT CyMMapHble HOPMaJibHbIC HANpSKCHHS Ha
B3aHMHO TIEPNEHUKYJIAPHBIX TIOMIAIKAX:

O2=0%m+TO0n+ 0 Oy =04y +Gy+ 0y,
O =04+ Oy + 0z, Oy=0Cym+G,+0y,

2.8.1.6. OupenensroT NpHBEACHHBIE HANPSKCHUS HA BHYTpPeHHEH
U HAPYXHOM HOBEPXHOCTSX TPYOBI sl Crefyronlel HocienoBaTenb-
HOCTH 3HaueHuit yraa . \,=nhy,, n=0, 1, 2, .., 35, rHe mar
u3MeHeHus yrna hy,=2mn/36.

Pannanbuoe HOpManbHOE HANpSKEHUE JJi BHYTPEHHEH HOBEpX-
HOCTH ©O,= —p, & U1 HapyxHOlU mnoBepxHOCTH G7=0.

2.8.2. Tpyb6a OBaJbHOTO CevYeHHS.

2.8.2.1. Ilpennonaraercs, YTO MOHEPEYHOE CeYEHHE TPYOBI HMeEeT
JJUANITHYECKYIO (OBANbHYIO) GopMy, ipudeM GoJibIuash OCh CeHYEHHs.
PacioloNeHa NMEePUEHIUKYNIPHO IOCKOCTH OCH TPyObl. Pamaans-
HbIE OTKJIOHEHHSI KOHTYPA TAKOTO CeYeHHSI OT OKPYXKHOCTH paaumyca
r BeIpaxaroTcs ypaBHeHHeM (puc. I15.3)

A(¥) =355 D cos 2,

e a—oBajgbHOCTh cevenus (a<10%).
2.8.2.2. BblMUCHAIOT HOPMAJIbHbIE HANpPSHKEHHS, O00YCNOBJICHHbBIE

HavaJbHOM OBAaJILHOCIBIO CEUEHHS IS BHYTPEHHEH M HapyXHOH
TIOBEPXHOCTEH:

RD, a

0-23 = - J Than Bl:};

r s 100
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_ D, a R
0'\1,3‘? s 100 r’Yia+Y33 s

e Bi=B—siny; y,=y;—03siny; v3,=—y3—cos’ .

Omnpenenenue Py, y; [0S BHYTpeHHeH M HapyXHOH TOBEPX-
pocreli-—cM. 1. 2.8.1.3, a ompenenemne ys;—cM. 1. 2.8.1.4.

2.8.2.3. Ina yuera HAaNpsKCHUH, OMpelENseMbIX COTJIACHO
m. 2.8.2.2, iPpOBOAAT CYMMUPOBaHHE UX ¢ HanpskeHusmy 1. 2.8.1.5,
a 3aTeM ONpPEeNe/ISIOT NPHUBEJICHHbIE HANPSIKEHHS B TOYKAX, yKazaH-
HBIX B 1. 2.8.1.6.

2.8.3. OcobenHOcTH pacueTd HANPSDKEHWH pPAa3JHYHBIX KaTero-
Ui,

2.8.3.1. Ilpy onpenenenun Hanpsokerudt kateropuif  (O) g
U (O,p)x VI HU3KOTEMIEPATYPHBIX TPYOONPOBONOB HPUHUMAKOT
¢=1. Ilpn BbrUHCICHAM NPHBEICHHBIX HANPSKEHUNA KATETOPHH
(o.r)x Banpsbkenust w3ruba, ompenensemsie corjacHo m. 2.8.1.3,
ymHoxkatoT Ha Koapdunuent 0,7. Ilpum nozicuere HANpsHKECHAH
Kateropuu (C)gpx I BBHICOKOTEMIEPATYPHBIX TPyOOmPOBONOB
3Hayenue kodpduuuenta ¢ mnpunmMaror mo pasa. 4.3 Hopwm,
u3rubnele HampsbxeHus i1 2.8.1.3 ymuoxaoT Ha kKo3dounuent 0,6,
a wu3rubmple HampsokeHus 0. 2.8.2.2 —Ha koadduuueHt 7y, IO
3HAYEHHE §, MPUHUMAIOT mo 1. 2.4.2.3.

2.9. PACYET HAMPSKEHUA B TPOWHUKOBOM COEAWHEHUM
no YTOYHEHHOW METOAWKE

29.1. Ind TPOHHUKOBBIX COEJMHECHHH HU3KOTEMIEPATYPHBIX
TPyGOmpPOBOIOB, 0OPa30BAHHBIX NMEPECEYCHUEM JIBYX KPYIJIOMUIMHI-
puyeckux 000JIOYEK TOCTOSAHHOM TomIuMHBI (WUTyHepa W TPYOBI
C IMaMETPaMHU CPEIUHHON OBEPXHOCTH d,,, D,, U TOJIIMHAMH S5, §),
OCH KOTOPBIX Ilepecekarorcsi HOX MNpPSMBIM YIJIOM, YTOYHEHHBIH
pacueT HaNpPSPKEHHOTO COCTOSHUSA MPOBOJAT Ha COBMECTHOE JIEHCT-
BHE BHYTPEHHETO JABJICHHA UM 3HAYHMBIX HATPY30K B TOPILEBbIX
CEYCHHSIX TPOMHUKA: OCEBBIX CHJI, W3THOAIONMX W KPYTSIIUX
momenTtoB (puc. I15.6, I15.7). Meroanka mpuMEHEMA H K COEMHE-
HHSAM, OJM3KMM K YOOMAHYTHIM IO TeOMeTpuueckoit (opme,
OXBATbIBAET [MANA30H TPOUHUKOB OT TOHKOCTEHHbIX (S5/dp, §/Dp=
=0,01) 0o toncrocreHubIxX (S;/dw, $/D,=0,15), OT PaBHOMPOXOIHbBIX
(D,,/d,=1) g0 cylllecTBeHHO HepaBHONPOXOAHLIX (D,,/d,>>1), oT
PABHOCTEHHBIX (§;=§) JIO BECbMa HEPABHOCTEHHBIX (s=2s5,D,,/d,),
BKJIIOYAS «paBHOMpPOUHbIEY (85/dp=5/D,,). PeanbpHas reomerpus
CBAPHOTO INBAa NPH pAacueTe CBAPHOTO TPOWHHUKA HE YYMTHIBAECTCS
(B 3amac NpPOYHOCTH).

2.9.2. VicxonHbIMU JaHHBIMM JUISl [POBEJEHHS pacyeTa HAmpsi-
KEHUH B TPOMHHKE SABJIAIOTCH 3HAYCHHUS CJICAYIOMIMX BEJTHYMH
(B coracoBaHHLIX eMHANAX U3Mepenus, puc. I15.6, I15.7): s,— toia-
IUHA CTEHKH OTBoAa (ImITymepa); s— TOJIIHHA CTEHKH TpPYyOsl
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Puc 156 IlonoxaTenbHblc HANPABJICHUS CHIOBBIX (akTOpoB

(Kopnycs); d,,— IMaMeTp CpeNUHHON MOBEPXHOCTH OTBOMA (d,=
=2rm=d,—S,); D,—IHaMeTp CpelMHHO® MOBEPXHOCTH TPYOLL
(Dn=2R,=D,—s); p—BHyTpenHee maByienue; N,3, M., M,
M,;—Harpy3ku B ceyeHMH OTBoAa 3—3. oceBas cuna, u3rudaro-
mud MOMEHT B IUIOCKOCTH TPOWUHMKA, WM3THOAMOMMA MOMEHT W3
MIOCKOCTH TPOMHHUKA, KPYTSIUA MOMEHT; N, My., My, M,,—
oceBast CHNMa, MOMEHT B IUIOCKOCTH TPOWHUKA, MOMEHT Wu3
MIOCKOCTH TPOWHHMKA M KPYTSAIIUH# MOMEHT B CeYEHHSX TpyObl [—1
(a=1) n 2—2 (a=2).

Cunosste daxropsl N,,, My, M,, M,, (i=1, 2, 3), nonoxurens-
Hble HANpaBJeHHs KOTOpBIX HOKaszambl Ha puc. I15.6, ompenensior
Ul cooTBeTcTBYROmMX ceueHuit (puc. I15.7) u3 pacuera Tpybompo-
BOJIHOM CHCTEMBI H YIOBJETBOPSIOT YCJIOBUAM pPABHOBECHUS:

M +Mep+M3=0;
M, —Mp,+M3=0;
May— M,y — My =0.
CaMOypaBHOBEIIEHHbIE HATPY3Kd B TOPIEBBIX CEUCHHAX TPYOb

(1—1 u 2—2), purypupyromue B dopmynax 1. 2.9.3 meronuky,
BBIYUCIIAIOT CNEIYIOUMM 00pa3oM:

sz(Nzl +N22)/25
Mx:(Mxl "MxZ)/z’
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Pac I157 PacyerHble cedeHHS TPOHHHKOBOIO COSIMHEHHS

My=(M,1+ M,,)/2;
Mz=(le +Mz2)/2

2.9.3. Huxe npuBojsTcs GOpMyIIbl # HOMOT PAaMMBI [UIs BBIYUCTIE-
HHsl KOMIIOHEHTOB HANIPSDKEHHOTO COCTOSIHUS Oy, O, O, 1 T (MX OpHeH-
Talus IokasaHa Ha puc. [15.6) B Tpex ceYeHMAX TPOWHMKA, OIpene-
JISFOIIMX €r0 IPOYHOCTS. [1J1 paBHOIIPOXOAHBIX ¥ OJIM3KHX K HUM TPO#-
HuKOB (D, /d,<1,3) pacuer mpoBOAAT, KPOME TOTO, MO JIONOJHM-
TeNbHBIM (OpMyJIaM, YYMTHIBAIOIIMM OCOOEHHOCTH pacHpeieNeHHUs
HANPSDKEHWH y 9TOTo Kjlacca TPOHHMKOB. [{yis oleHku npoyHocTH Oe-
pyT Ooupluee u3 [OJTYyYEHHbIX 3HAYECHUH IPUBEACHHBIX HANPSDKEHUM.

2.9.3.1. KoMnoHeHTH HAOPSXKEHHOIO COCTOSHUA Gy M ©, A
IPYNNbl HANIPSOKEHUM (G), OHNPEHENSIOT IO CIERYIOIMMM (opMyaM:

A\ Ns N My v M,
2 Ay A, W 2 owy’

Oy =0y,+ ( D

dn ) Y Ny | 1 Mg

C,=0, 1- ;
"+( D,) 2 A~ 2 W,

¥ N, N. M, 1 M, M\,
G'Ir:"wp+7Aj+ny2)7 -H’fvs)wi %%"’Y?‘Wy 5

YO N | 7D My,
=0 1z LSt £
C:=0ut L T W,
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0"”:6“-!-07(%' = +Y‘2)N O )i

1M g 5: 3 (6)Mvvi.
£ /[ 2=2) 4 ;
—\/< W, AT

0, =0,,+0,35/ “_ \/ + (¥OM,5).

Ilpu cootmomenuu D, /d,< 1,3 HONOJHATEILHO BBIMUCIAIOT Cle~
JYIOHIME HaIpPSOKSHUs:

% N3 2) Yz N, (3) M, "/s‘) My

Oy =Oyp+—~ 2 A + vy As +vv 'Wi o W,

W Mys M) U oy Mes @ M1\

J 1w PV V)

1 M, 1 M,

O R IR (L AR

M, 1 M, M,

[V IC it L (6) = 228 2}

L + {Z W +y +2 z W3 {Z W)

PamuanpHple HANPSOKEHWS O, [IPUHAMAKOT
o.=—0,5p;

KacaTeJbHBIE HANPSKEHWs T ONPEAENsoT 1o Qopmyse
My M,

2Ws  2W°

Gy, W G, BouECIMOT 1o dopmyne m 2.3.1.1 (D,=D+s);
A u A —IUIONIaf| TONEPEYHOro ceyeHus TPyORl M IUTYNEpa;
W u W3 —COOTBETCTBYIOIIAE MOMEHTBI coujpommemm Koag-
(buIMeHTH MECTHBIX HaupsKeHu y” a ¥ @=1, 2, .., 8)
OIIpeNeNIIFOT coriacHo 1. 2.9.3.4, cumoble (baKropm B Tpybe N,,

x3
no ¢opmynam 1. 2.9.2 ot MaCCOBb[X U JPYTAX MEXaHWYECKUX
HAarpy3ox.

2.9.3.2. CocraBifromue TPYMIEl HANPSKEHUH (O) g BBIYACIAIOT
no cieayromuM (popmyiaM (OT AaBiieHUA, MEXaHAYECKHX M 1€M-
NMepaTypHBIX BO3AEHCTBUIN):
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Ay Y& N3 2
Y1) 4125 B
YOMa N (YU M,y (6)% g
(2 w,) 2w, T )

O (1 A\ N U M\ (s M)
o= (158 )5 e (0 52 ) #0052 )

+
=
S|k
N————
H-
&

Ipu D,/d,<1,3 HONOJHATENLHO OUPENENAIOT  HANpPSKE-
HUS:
5)

Yoo TN )N, (3>M L[ Maa| 18 My
G‘*z +2A LAY AN A
] )

_ S ‘ (l)Nz3 N 3y M l “ Mﬂ 5y My3
o, =—F(+3 - z T Y b A ——
L Aﬁﬂ( As+"/ 2 Yz , +Y W3+

M| 1 M. M
w6y Xl 2 My Mz
+7z % + 2 Yz W, Yz W )

Paananpable HanpsoxeHus o, =0; HANPsOHKeHUs KPyYeHHs onpemne-
astoT 1o hopmyne

(1M VM,
BANA w )

Koodduuments: mecTHeIx Hampskenui vy, yv¥, y§l (i=1,2,.

Haxo[AT corjacHo 1. 2.9.3.4, Koa(b(bnnneHT o,

-+ 8)
dopmyne 1. 2.3.2.3:

Bbl‘{I/ICJISIPOT 1o

393




2 Dm_s 4 X
%=1 2[2+2(D +s) ~(D,,,-}—s) :"
Gy, —10 opmyne m. 2.3.2.1.
ITapameTp
_ ‘Y(z4)Mx3I

 SOEM (O M,y 4O M, W W)

CMBICT OCTajNBHBIX BEJMYHMH HOSCHEH B m. 2.9.3.1.

2.9.3.3. Cocrasnsromye NpHUBeIeHHBIX HANPSKEHUH (aMILIATY -
Hble 3HaYeHus]) ONPEnesoT no hopmysam (OT AaBICHMS, MEXaHH-
4eCKHX W TEMHOEPATypHBIX BO3ICHCTBUMH)

1 dm Mx3 .
5"’:5 y$)GWP+<1~7)<Y(1) +Y§,2\ +,Y&§) >+,Y(4) 7. ;

1 N, M, M,
o.=5[ 190y, + (1—*)(%:“ 3+7‘2’ +Y‘3’ W)ﬂf“’ 7, |

1 1y Nz 2) N: 3y My 5y M3 6 M,
= e £ G4 Dy bt 2 2
Oy =3| Cort W Z AW TV SR WY
Now, st oM oM [ M 6 My )|
- +Y: o+ 4 —FyE S N L R

O
2|2 A, W A

p 0¢,=%{[1+(Y$7)—1)8]0w+<1-%ia)< 3’” +Y§fz)

il

+8/1-8y %LWS’%
3

DRI V) V(e Nz Ve
Gz—-z{[z-"( zZ 2 6» va-i- 1 —D—"5 Aa +v¥ x+

BrAN Y ,

Mol ST 20
3
L ss f"fallygﬂ%é—y;s)%’)}

3

Ipu D, /d,<1,3 DONONHATENHHO BBIMHCASIOT ClEAYyHOIAe Ha-
TIPSDKESHUS:
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(4) "x3 (5)7y3 6) My (7yM23
—( i W, z W, v v 2W Yz 2w }

Bxopsime B GOPMyNBI BENMYHHBI HMEIOT TOT e CMBICH,
410 ¥ B 1. 2.9.3.2, HAUpPSOKEHHsl KPyYeHHs T yMEHBINAKT B 2 pasa,
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Puc. I15.9. Homorpammsl st onpezxe:lcuul;é(5:)034)¢)nunemoe AL O Gl <
)

2.9.3.4. Koshoumentst MecTHbIXx — Hanpsikemdit  y{, v,
v§ (=p, 1. 4,5, 7) onpenenstor mo Qopmyiie

YO (So/dps 5/Dyps Dyl )= K (5D (5 )Y' (5, s Dinfdl);

kosppuumentor K@, vi, yi, vi., v@, v9 u y§) (] 2, 3,6, 8)—mo
HOMOTDAMMaM, NpUBEeHHbIM Ha prc. [T 5.8—11' 5. 14. Ilnx paBHO-
OpOYHBIX M OJM3KMX K HHM TPOMHUKOB (s,/d,~s/D, ) ciemyer
npurumats K@= 1. Koadduunentsr y(s,/d,, D /ci'l ) IS KAPOMEXY-
TOMHBIX» 3HAYCHHH $,/d, (Sy1 /dy <S5/dy <ssz/ 2) ONPEIETISIOTCS
IvHEHHOH nHTepnonﬂnneﬁ 1o ko3bdunuerTaM v, (S /d,y, Dp/dy) 1
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Homorpammer juis ompenenennst koddduumenta y@

Puc. T15.12. Homorpammsl 1is orzpene-
. NCHHS Koadxgguuuema y©

Y2 (S52/ A2 Dm/d ):
L (5o
T=n 752 S \dy Gy
4y dml

Jina Bcex TPOHHMKOB JOJIK-
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Y,y YO 14
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Jlm CYHIECTBEHHO HEPABHO-
TIPOXOAHBIX TPOMHUKOB
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3(1—v?)
1= =P =vy;
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npu s/D,>2s./d, (v—xo3bdunuent Ilyaccona).

y=yP=yP =14

>

N

2.10. CNEUMANBHBIE PACYETHI TPYBOMPOBOAOB

2.10.1. /Ins pexvma HapyLeHusl HOpMaJIbHBIX YCIIOBUi 9K CIITyaTa-
1IMH JI0JDKHB1 ObITH BbinosiHeHs! TpeboBanus mn. 2.3.1 u 2.3.4 npwu ycio-
BUM, 9TO B PACYET BBOJUTCA MAKCUMAJILHOE JABJIEHUE /ISl pacCMATpH-
BAEMOT'0 PeXHUMa, a JoNycKkaeMoe HanpsbxeHue 6epercs no 1. 5.4 Hopm.

2.10.2. Ilpu paccMOTpeHHH CIIydaeB HarPyXeHus, BKJIIOYAIOUIMX
JelcTBUE CEHCMHYECKMX HATPY30K, PAcUeT HANPSDKEHH#H NPOBOAAT
no ¢opmynam mim. 2.3.1 wu 2.3.4. Jlomyckaemble HanpsOHKSHUs
NPUHAMAIOT B cootBercTeuu ¢ 1. 5.11 Hopm.
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. 2.10.3. Tpebyercs mposepka mpovHOCTH TpybonpoBoja no Ha-
TPSTKEHHUAM KaTeropun (o), [N YCIoBHil InApouCHEITabns. Pacuer
BHLIIOJIHAKOT Ha COBMECTHOE IeHCTBHE JaBJGHUS M MAaccoBOM
HArpysku. YCIioBue OpovHOCTH mpuHmMarotr mno 1. 5.4 Hopm.

3. PASBEMHBIE COEAMHEHMSA COCYAOB

3.1. YCROBHbIE OBO3HAYEHUA

F,,— ycunume, HeoOxoammoe s obxatus npokmaakd, H(xrc)
F,,—ycumme Ha OPOKIAfKy, O0ecTeunBAIOIEE TePMETHIHOCTD
B pabouux ycnosmsx, H (krc)
F,—rugpocraTiieckoe ycuame B paboudx pexmMax, H (krc)
F,,— HPOCTATHYECKOE yCHIME MpH rugpoucubitanmd, H (krc)
p pacdeTHoe naBiehme, Ila (krc/mm?)
P, — aBJIeHue THApOMCIBITapas, Ila (krc/Mm?)
F,,—ycunmye HAYaJIbHOH 3aTsKKM Immmiek, H (krc)
F,—ycmnmue Ha 1mmibkax, H (xrc)
F,.—oceBoe ycunme Ha npoknaike, H (xrc)
QI,, paaMaibHOE yCWimMe Ha KauHOBO# mnpoknaake, H (krc)
Fp— ycwime Ha INIATBKAX, HAa3BIBAEMOE TEMIEPATYPHBIMH Ilepe-
nmagamu, H (xrc)
X — Koo punueHT Harpy3ku
A, —Kod(hdynuenT nojaTiMBocTH Npoknagku, MM/H (MMm/krc)
A,—Kkoapdunuent mnomariMBocTH pybamukm Kopmyca, Mm/H
(MM/KTC)
A —Koanf)zjmnneﬂr TMOJATAMBOCTH HITWIbKH, MM/H (MM/krc)
Kb———KOSQXIWmHeHT MOAATAMBOCTH  BTyNkH  (maiiber), mm/H

(MM/KTC)

E,—Moyas TIPOJOABHOM YIPYrocTH Matepmana pyGamikwm, Ila
(xre/mm®)

E,——Momynb ngononbnou yIPYrocTH MaTepuana MIMAIbKH,
Ia (xkrc/mm?®)

E, —Mofy1h TpOMONBHOR YNPYrocTH MAaTepuaia MNpOKJIAJKH,
Ia (krc/mMm?)
F, ,—ycunue Ha UpOKIa[Ky, OOECHEYMBAIOWIEE TEPMETHIHOCTD
npu ragpoucneiTanuy, H (Kre)
\;—KOdhPHIMEHT NOMATIMBOCTH HaxuMHOTo ¢nanua, mm/H
(MM/Krc)
E,—Moay/b TPONONLHOR yOPYrocT# MaTepHana HaXHMHOTO
¢nanma, Ia (KI"C/MMZ)
E,—Mo/iy/b NPOAOJBHOH YNPYrocTH MaTephata BTyJku (Liaii-
6b1), Ila (kre/mMm?)
hy,,—pacueTHAs BBICOTA NPOKIATKH, MM
hb—~Bmcom BTYJKH (1Iait6b1), MM
A, — TJIOmab, TONEPEYHOro CedeHws BTYIKH (maiCsr), mMm?
AL ,—CYMMAapHOE BEPTHKAJLHOE TEMIICPaTypHOE PpaCHIMPeHHE
KOpIyca M HITIBKM Ha OTPE3KE MCKIY ONOPHEIM OypToM
KopIlyca ¥ HIKHUM TOPIOM TailK¥, MM

399




Al,—cyMMapHOE BEPTHKATBHOC TEMICPATYPHOE DPaCHIMPEHHE
KPBIIIKH, OPOKTAJKH, HAXXHMHOro (Uanna, BTYIKA H OypTa
(ana cayvas BBINOJNHGHHS OypTa Ha AaHTHKOPPO3HOHHON
pybamke) Ha OTpe3ke MEXIy OMODHBIM OYpTOM Kopmyca
W HIDKHAM TOPLOM TaiKd, MM

D, —cpemunii aMaMeTp HPOKIAKH, MM

Z— YHCIIO HITANEK;

b, —pacueTHAs INHPHHA OPOKIAJKH, MM

by -—yCIOBHAS IMIMPHAA TPOKIAJIKH, MM

b—>oddexTuBHAsT HIMPHHA OPOKTAAKH, MM

h,—BBICOTA KJIMHOBOM MpPOKTAAKH, MM

b,—IIMPHHA KOHYCa KIHMHOBOM NpPOKTajKH, MM

bi—cymMmapHas HIMpMHA [POTOYEK Ha HPOKJIAJKE WM KOHTAK-
THPYIOIIEH [IOBEPXHOCTH HA IUMPHHE by, MM

b>—cymMmapHad [IHpHHA [OPOTOMEK Ha KOHyce KIMHOBOM
OPOKJIAJKH, MM

h} —cymMMapHasT OIMpHHA [POTOYMEK HA [UIHMHAPHYECKOH ITo-
BEPXHOCTH KJIMHOBOH MPOKIAJKA, MM

o——yrojl KOHyca KIHHOBOH NPOKJAIKH, Tpaj

m-— IPOKNAA0IHEH Kooddunuent

qo——YyAENbHOC [aBICHAC HA MpoKNajgke HOpH  obXaTuwm,
a (¥krc/mMm?)

/-—cBobogHass AAMHA MIMAIBKA— UIAHA CTCPXKHA MIHAIBKH
MEXy HIWKHAM TOPHOM Tafiku M BEPXHMM KOHLIOM KOp-
myca, MM

d,~— MaMeTp CTEPXHS IIMIBKA, MM

dy —HAPYXHBIA [HAaMETp DPe3bObl IUOHIBKH, MM

d,—BHYTpeHHHH [muaMeTp pe3bObl LINWIBKH, MM

A, — mIoWanb NONEPETHOr0 CEYCHHS CTEPKHS IIMATHKH, MM>

W-——MOMEHT CONPOTHBJICHAS CEYCHHS CTEPXHS HINUILKH IPH
u3rude, MM

W,— MOMEHT COHDOTHBNCHMS CEYCHHS CTEPXHS UIMHUIBKE [pH
KPYqCHHH, MM

J-—MOMEHT HHEPLUHH CEYCHHS CTEepPXHs MINWIbKU MPH H3CH-
Be, MM*

M,—xpyTauii  MOMEHT,  fAeHCTBYIOMH  Ha  [IOANBKY,
H-mm (xrc/mm)

M,, M, —mrubaromue MOMEHTLI Ha mmmabke, H- MM (krc-mm)
w, —pafMajbHOe mepeMelieHne Topra ¢GnaHma kopiyca, MM
w, — paJHanbHOe HEPEMELICHAC HIDKHEro Topua rafika, Mm
3, —yriosoe mepemerneHue Topua ¢uraHna KOpHyca, pajg
3, —yriaosoe HepeMeUIcHHE HIDKHEro Topua raiiku, paj
O pyy— HAIPSDKEHNE DPACTSKCHAS B WIMWIHKAX, 11a (kre/mMm?)

Gy, — HAIPsTKEHME H3rEba B ImmibKax, Ila (krc/mm?)

1, —— HANDKCHHE Kpy4YeHHs B INIATbKax, Ila (krc/mm?)

#'— Bricora paboueil wacTH pe3bOB  (Pe3BOOBOro  CoemmHe-
HAS), MM

J;—— MOMEHT HHEDHHH CEHElHs HAXUMHOTO (JaHIa OTHOCHTE-

JIbHO TOPU3OHTAJILHOH OCH, HPOXOAAIICH YCpPE3 HCHTP THA-~
xKectH, MMm*

R—paauyc mTEHTpa Macc CeYCHMs HaXuMHOro (uaHna,

MM
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Puc. T15.15. TunoBble KOHCTPYKUMH (IIAHIEBBIX COCTHHEHHIL:
a—¢ IUIOCKOH NpOKJAAKOH; §—C KIHHOBOH MPOKIANKOH; ¢—¢ ruOKHM [CPMETH3HPYIOIUUM
JNeMeHToM  /-—(QuaHew Kopmyca, J-—HiMIbka, 3-—BTynka (waiba); 4 —npoknazika,
5—xpblinka, 6— Quanen Kopuyca; 7 —THOKMHl TEPMETH3UPYIOMWMH SIeMERT

3.2. OBWUKE MONOXEHUA

3.2.1. Meroanka pacrpocTpaHseTCsd Ha pPa3bEMHBIE COCIMHEHUA
COCY/IOB M ammapaTtoB, paboTarouMx HOA BHYTPEHHUM JaBlieHUEM
npu Temmueparypax mmxe 7.

Tunossle KOHCTPYKIIMH COEIVHEHMst TokaszaHel Ha pwuc. [15.15.

3.3. PACYET PA3BEMHOIO COEQUHEHUSA

PaccuntriBaroT ycnnusa HAYaJBHOW 3aTSKKHA IONUJCK, yCUnus
B UIMHAJIBKAX M Ha UPOKIANKE B YCIOBMAX OKCIUTyataluu, a TaKXCE
HaNpsOKEHUS B IINWIBKAX.

3.4. PACHET KOJ®PULUEHTA HAIPY3KU

3.4.1. KoadounprenT Harpy3ku YYUTHLIBACT BIVMSIHHE BHYTPEHHETO
JIaBJIeHMs Ha YCHJIMS B IUNWJIBbKAX W Ha NPOKJNAAKE [IPEABAPUTENBHO
3aTAHYTOrO COeqUHEHNS.

Koabduument warpysku onpemensior no ¢opmyiie

- Awthy
Appt Ayt A+ A+,
3.4.2. Koadpduument NoAaTAMBOCTA NPOKNAIKY A, JJis CiIydas,
KOrja NpPOKJAJAKY YCTAHABIMBAIOT MEXTY KPBHIKOH Y ONOPHBIM
GypTOM KOpHycCa, BBIYHCHAIOT MO opmyne

h
P
roELA,

prtpr

X
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Pybawuna ropryea

Puc T15.16. duamery Kopryca ¢ AHTHKOPPO3IHOHHOH pPyOaimkoi

e A, =nD,b—niomass NONEPETHOTO CEYECHHS NPOKIAKH.
I[nﬂ KIMHOBOTO YIUIOTHEHHSt ¥ OecnpoKiia/l0uHoro COeUHEHM
C THOKHM repMETH3HPYIONUM 3JIEMEHTOM TNPHHMMAOT A, =0.
3.4.3. Koapduumenr nomatimsocty 6ypra Kopmyca x ¢ ap-
THKOPPO3HOHHOH pyOarukoi (puc. [15.16) sprumcnsror mo  ¢op-
MyJie

hy
M T A,
1442,
( hz 4, !
rae h,, h,—BsicoTa 3nemeHra pyGawkm, A,, A,—mnnomaxs
HOMNEPEYHOro cedeHns eMenTa py6amkyu. Ecnu Oypr BeIonHEH Ha
KOpIyce, He HMEIOIEM pyGalKku, TO NPUHAMAKOT A, =
3.4.4. KoabdunyeHT NOAATAMBOCTH HMINMIBKA A, YYHTHIBAKO-
oMl NONATIMBOCTG CTEPXHS IIIUIBKA W pe3sbOBOr0 COe/MHEHHASs
IIAMAIbKa — KOPIYC M HUIAIbKA —Taiika, BBHYUCIAIOT To  op-
MyJie .
_1+0,6d,
e ZEWAW ’
3.4.5. KoabdunueHT noaaTIMBOCTH BTYJIKA (WAf0bl) BbHIMMC-
naror no dopmyne
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h

Ay=—7—.
zE,A,

3.4.6. KosphunueHT NOAATIUBOCTH HAXUMHOTO (raHna

Ra*

A=

f 9
mE,J,

e a-—pasMmep, ykasaHuell Ha puc. I15.16.

3.5. PACHET YCUAUA B LNUNbKAX,
BbI3BAHHbIX TEMMEPATYPHbIMW MEPENAJAMU

Veunds B IINANbKAX, BbI3BAHHBIE TEMIEPATYPHBIMA NEpenagaMu
B JETANAX COCAMHEHMS WM Pa3idiueM Kod(p(QUIUEHTOB JIMHEAHOTO
paCIMpeHds MaTepHalioB JeTajiell coe/HEHUs, ONPEACNAOT 110
dopmyne

P Al,— Al _
L VRS YRS VTS Yory

Ilpumep pa3OUBKA COSMMHEHHS IO YYacTKaM JUIS BBIYACICHAS
TEeMIEPATYPHBIX paciiipendii mokaszan Ha puc. I15.16.

Hns pammoro npumepa Al =o, L\ T+, T, Al =075+
Yo b, TotoslsTs+oglsTe+0,0,T,, the o, [, T;,—xo3bdunuent
JIMHEHHOTO PACIIMPEHUS] MATepvalia, JUIMHbI Y4acTKOB M CpelHHe
TEMIEPATYphl Ha YYaCTKe.

Kosdpunmenrsl nopatnuBoctd A, Ay, A,, A, ¥ Ay BBIYACISIOT
B cooTBercTBUM ¢ nm. 3.4.2—3.4.6.

3.6. PACHET YCUMUA HAYANBHOW 3ATSXKKK LWMAUAEK

3.6.1. HayanpHyIO 3aTSXKy COCAMHCHAS NPOU3BOAAT AN ycTpa-
HEHUSA HEIUIOTHOCTH IPUICTAHUA NPOKIAAKH K KOHTAKTUPYIOIIUM 110~
BEPXHOCTSM M CO3JIaHWS YCIOBUH, 0DECIeuMBAIOIMX HEPACKPBITHE
CTBIKA U TEPMETHYHOCTH COCIOUHEHHMS BO BPEMS THAPOUCHBITAHUM,
neiicrBus pabouero NABNCHUS M TeMIEPATYPHBLIX II€penasnos.

3.6.2. Vcunme, HeoOXxomamoe Iuis 00XaTHs MPOKJA/KH,

Fop= "Dprb‘IO-
3.6.3. Ycunue Ha NpoKNaAKy (KpOMeE KJIMHOBOH CaMOYIJIOTHSIO-

meiics), obecrneydBaIOUIee rEPMETHYHOCTh Npd pabodeM AaBJICHUH
A TUAPOUCIBITAHAH,

Fp y=1D,bmp;

F,,=nD p,bmp b

Jnis KAMHOBOH CAMOYILIOTHSIOIIEHCS TNPOKJIAAKHA
Fy, ,=F, ,=0.
3.6.4. 3mauenus b, m, q, BeiOuparor w3 Ttabu. I15.6.
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Ta6nuua I156 3uavewns b, m n g,

Tun OpoKidJKk

Koncrpykuns npoxnagku

T Marepuan

DdexTUBHAS HIHPHBA
, MM

Misrkas

Mnockas
<

Pesuna
nas

TBEP-

PTopoiact

bo

r

IMapouut

bonpu by <10
/106, pu by > 10

KoMmGurnpo-
BaHHas

CrupansHas
by,

IMepnurHas
CTd1b

logpupobanuas senma

AmoMuHH#,
ero CIUIaBbl

Menb, e
CILIaBBI

IMepiurHas
cTanb

C napymuou memannuyec -
KoUu 000704K0I

=R

ATIOMUHUI,

€ro Cuilasbt

Mens, ee
CILIaBbI

IMepnutaas
CTallb

bo

MeTtannmnaeckas

lpoguabrasn (kpye, 0ban
pop bacamézﬁgﬂéun) ’

Meng, ee
CILIaBEI,
HHKEb,
CraBbl

cro

HepiaurtHas
cTaib

AycTeHuTHas
cTalb

0,6b,
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AJA Pa3yHYHbIX THIOB NPOKJIANO0K

Boiayx, map napoBoasHas (I'a3bi ¢ BbICOKOH NPOHUKAO-
Kunxue cpempt cMech miefi CnocoBHOCTRIO (BOAO
pon, renm# w T 1)

m ¢, MIla m q0» MIla m g0, Mlla
12 5 22 9 3,0 13
1,4 10 2,5 18 31 26

80 100 130
1.6 — 29 — 4 =

108 + 108 108
1.5 27 2,5 50 4 70
1,75 20 3,0 30 4,25 42
1,9 20 3,25 35 4,5 50
2,0 22 3,5 40 5 55
1,9 27 3,25 50 4,5 70
2.0 32 3,5 60 5 80
2,25 38 3,75 70 55 100
2,5 45 6
3,0 2,4R,0 50 3Ry, 7 4R,
3,5 6,0 8
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Komerpf YKIMA  POKRa ki Matepuan  [IdeKTHBHAS WNPHHA

ol 714 K]
THun npokajiKi e

AJTIOMHHHIA,
ero crumassl | b, mpu bo<10

n/mcnuﬂ

Meas, ec |/10b, Tpu bo> 10
CIJiaBhbl,
HHUKCITB, Cro
CIIaBbl

IlepnuTHas
cTab

AycTeHUTHas
craib

MeTamnuueckas

Meas, ee
CIUIaBH,
Syﬁunfb’e F Juciom HUKCIIb, €ro

CI1aBbl
o ]

TepnaTHas /"
vk 0,5y/2,
| cram

AycTeHHTHas
cTamk

HO! =
Hpumesanne s MP’I B(;lkl ﬂbpof}?nknnbbibmax {szosr;ng eJ}':l tga} ﬂpn“:mmu
HCIONB3YIOTCH COOTBETCTBEHHO 1 1 » 1p! perenenuy ¢o NP 10T

3.6.5. TaapoctaTyfSCKAE YOS o1 pabodero jaBieRds u Aas-
JeHns ruaporceITagy’
F,=0,785D 2,p;
F,,=0,785D %p,.
3.6.6. Vemime pafiAJIPHOM 34aTSKKM INNAACK [fOJDKHO ObITH
BpIOpano 3 yciIOBHH
F, Ow> F ob>
Fou2Fp y+(1—%) Fyp
3.6.7. ins coxpan/HHfl TEPMETHIHOCTH AOKHO ObITH Bbizep-
XAHO YCIOBHE
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Ipodosxncenue mabs 115 6
Bosayx, map, mapoonsuas [[a3bl ¢ BBICOKOH MPOHUKAIO-
JKupxne cpemsi cMech el CrocoGHOCTBIO (BOAO-
pon, renuéd B T 1)
m 4o, Mlla m qo. Mila m go,» MIla
2,0 3,5 5
bo by be
0,84-0,26— | x 1+0,32—)x 1,34+0,42— ) x
3 3 )
2,5 X Ry 5 45 X Ry 6 X Ry 2
3,0 50 7
35 6,0 8
1,8 33 4,6
2,25 2,4R, ; 3,75 3Rz 55 4Rp{,‘z
2,5 425 6

gpo’roqex HA NPOKNA[Ke ¥ KOHTAKTHDYIOUIHX MOBEPXMOCTSAX BMECTO 3naueHuil hy, by, b,
=bo

Fo,2F,, ,+(1—%x)F,—Fy.

Ecnd 3TO yCNOBHE HE YHAOBIETBOPSETCS, TO CIEAYET BBHIIOIHUTD
KOHCTPYKTHBHBIE W3MEHEHHS COe/MHEHUSI MM M3MEHHUTH TeMIepa-
TYpHbIE PEXHMbI PaGOTHI COETHHEHHS.

Ilpy BEOGXOMMMOCTH JIOMYCKAIOT YBeIMYEHUE YCUNIAS HayaIbHON
3aTSDKKA B COOTBETCTBAM C IIPUBECACHHBIM YCIOBHEM.

3.7. PACHET YCUNIUA HA MPOKNALKE

3.7.1. Ycunue Ha mpOKNAJKE NPH 3ATSKKE
FP"::F Ow-
3.7.2. VYcumme Ha TNPOKNAAKE TMPH TUAPOUCIHITAHHH:
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Fp=Fy,+Fp~— AN KIMHOBOH NpPOKIAMIKH;
F,=Fy,—(1—X)Fp—Ans OCTANbHBIX BUHOB MPOKIAJOK.
3.7.3. Vceunue Ha npokiajske B pabodMx yCIOBHSX:

F,=Fo,+yF,+Fy—pand KIMHOBOH HpOKIAIKH;

F,,=Fo,—(1—%)F,+ Fp— U151 OCTANbHBIX BINOB NPOKIAIKH.
3.74. J\ns KaMHOBOM NpOKNAIKM KPOME OCEBBIX YCHIHMi

ONPEOCTISAXOT paddalibHbiC CHIIbI:
pagdanbHOE YCUIIME HpH HavYaJIbHOU 3aTSXKE

Qpr=F0w/tg o
paffaNbHOE YCHIIME HPH TH/APOUCHBITAHUM
Qpr= [F()w+prh]/tg o
pajManbHOe ycuuve B pabOudX YCHOBHSX
QO =(Fon+%F,+ Fy)/tga.
3.7.5. Tlnockue ¥ KIMHOBBIE NMPOKJAAKH HPOBEPSIOT [0 YAENb-
HOMY /IABNCHMIO HA KOHTAKTHPYIOLIME NOBEPXHOCTH MPH 3ATSIKKE,

THAPOUCTIBITANNY H paboudx pexumax.
VienoHoe NaBieHde Ha MIIOCKOH NPOKIagKe

g= L
nD,b
VienpHOE jaBiieHHEe HA KJIMHOBOM NPOKJIAAKE
F, N .
g=————— I IUIOCKOH KOHTAKTHOW MOBEPXHOCTH;
D, (b, — b}
For . .
q= ———*—Imﬂ KOHYCHOH KOHTAKTHOH MOBEPXHOCTH;
1D, (b~ b5)sina
F,,
q= - ; — Juist uunnﬁ,upmecxon KOHTaKTHOU
(D, +b,sine)(h, —h3)tga  TOBEPXHOCTA.

HeobxomMMo BBINONHATE CHEAYIOIME J{BA YCIOBHSL:

1) §2quninK, THE ¢min— MUHAMANBHOE AONYCTUMOE YIHEIHHOE
JaBJCHAE HAa MPOKJIA/AKY M3 YCIOBHS TEPMETHYHOCTH Pa3zbeMHOIO
coeqaeHns; K—koddouryenrt, 3aBacsmuii 0T NPOHHKAOINEH
CHOCOOHOCTH YIJIOTHAEMO# cpenpl;

2) 4<Gmaxs THE (max— MAKCHUMAJIHLHOE JIOMYCKAEMOE YHENBHOE
JaBJiEHME Ha TPOKNAAKY W3 ycioBds ee paboTocnocobHOCTH
(1abn. I15.7).

Pexomenpyrorest crepyromue 3HayeHus kodddunumenra K

K=1—nnsa xunaKo# cpemsl;

K=1,8—n1s BO31yXa ¢ BBICOKOI MPOHMKAOIIEN COCOBHOCTHIO
(Bomopox, renuit W T. IL).
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Ta6nuna I15.7. 3navenns ¢, W g,

Martepnan DpoKAagKu 9, MIla e Mila
Peszuna TBepaas 3,5 20,0
dTopomiacT 4,0 40,0
ITaponut 10,0 110,0
AMOMHHUA ¥ €ro CIJIaBbl 50,0 140,0
Meab 4 ec CIuiaBbl 70,0 200,0
IMepnuTHas craib 80,0 350,0
AycTeHuTHas cTailb 100,0 600,0

Jng knMHOBOH HPOKJIAAKA YIOENpHOE MAaBJICHAE IUIS IJIOCKOM
KOHTaKTHOH HOBEPXHOCTHM NPOBEPSAOT TOJIBKO IO YCIOBUKO 2.

B cnywae, ecng mpoBepka 1o YHENBHOMY JABJICHHIO HA
KOHTAKTHPYIOIIME NOBEPXHOCTH HAET OTPHUIATENbHBIC PE3YJbTATHL,
CJIelyeT BBINOJHATH KOHCTPYKTHBHBIC M3MCHCHHUS COCHMHCHHS WM
H3MEHUTH TEMIEpATYpHble pexuMbl coenuuenns. [Ipu neoOxomu-
MOCTHA HOOIYCKAXOT YBEIMYCHUE YCUIIUAA HAYaJNBHOM 3aTSKKA F()w'

Tlocne BBIMONHEHUSE XOTSH OBl OJJHOTO U3 3TUX MepOI]pI/IﬂTI/II‘;I
HeoOXOMMO MHOBTOPHOE [POBEHEHHE PacCdeTa.

3.8. PACYET yCUNu#t B LUNMNABbKAX

3.8.1. Vcunue HA INnMipKax HpPH 3ATSKKE
F =F,,.
3.8.2. Voune Ha MINuipKax NpM THAPOUCIBITAHAM
Fw:F0w+Xth-
3.8.3. Veunue Ha mnmuiekax B paboddx ycnoBusX
F,=Foy~+3F,+Fp.

3.9. PACYET HAMPSXEHWUW B LNUNbKAX

3.9.1. Pacuer crepHS IUMHIBKA
3.9.1.1. Kpyrsmy# MOMEHT, NeHCTBYIOINMH HA IIMMJIBKY TpH
3ATSKKE TACK KIJIFOUOM,
Mk:C.FOwd()/Z’
rae { Buibupaercs mo rtabu. I15.8.

TaGnuua I15.8. 3navenns MoMeHT Ha Kjroue pa 3a-
koappmmenton § u TSXKKE TacK
Hanmane cMasku 4 €, M= C_LF Owdo/ z,
Eers 013 0.26 rae g, BplOHpaeTcs o
Orcyretayer 0.18 037 Tabs. I15.8.
Tpu 3a1spkke minmuiek ¢ npes-
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BAPUTENLHBIM  PA30TPEBOM WM NPEABAPUTENILHOM  BEITSDKKOM

M,
~ 3.9.1.2. Usrubaromue MOMEHTH B INIMILKE BHYHCISIOT 1O
bopmyram

M, EJ[“S(W W)+ Hig+ 2K292],

K 2 4K
M,=E, J[6123(W2—W1)+—17<33,+T‘92],

rne J=0,0494%;

F,
K=K,=K,=1 ana y=I /EJ <1

ﬁ' K =l——72—' K =1+NL s 1<y<6;
2 16y+35 3 70 ’

—1 2
K,:Y(Y ). K=t K=

= ; ——— g Y>6.
20-2 ey Y

W, W, 98, 9, onpemensrorcsi W3 YyCIOBA COBMECTHOCTH

neopManmii  coeTMHEHMS.
lprHsareie B GOpMyJiax MOJOKHTENbHBIE HANpaBNCHHS TMeEpe-

MeleHnii W YIJIOB NOBOPOTA YKa3aHbl Ha puc. [15.17.
3.9.1.3. Hanpsikenne pacTsoKeHHS
F,

Oy ===
mw sz’

rne A, =0,785d%.
3.9.1.4. Hanpsixerne Kpydenus

M,
sw ‘u—/’:e
b e W,=0,1964}
P k E] 1.
w2 3.9.1.5. HanpsokeHne wu3ruba
2
M
be=W5
rme W=0,1d3.
7 4
T —~——
SNe— Puc. I15 17 TlonoxuTeNbHble HAPABICHUS NepeMerie-
97 HHii M Y370B HOBOPOTA INNHJIGKH



3.9.2. PacueT pe3nOBI HIIAIBLKH
3.9.2.1. Hanpsokenne cpe3a pe3nObl

T,= F
P rd hzK K,

rne K, —xosdbduiment monsorst pe3nbbr; K; =0,87 —mis merpu-
Heckoll pe3bObl  (raifkm); K;=0,75—nm1s Merpmieckoift pe3b-
66r (6osThi, WmAIbKH); K, =0,4— i npaMOyroibHO# pe3nObi;
K;=0,65 nns TpaneneHaanbHoOH pe3bOb; K, — Koad¢HIHEeHT, y4H-
THIBAIOINMA H3MEHeHHe aedopManmud BHTKOB IO BBHICOTE Taiiku
(tabn. I15.9).

Ta6nuua I159 3xaverms wospdmmenta K,

Ryug/ Rune Mlar pe3sGut K,
Ceoime 1,3 KpynHeiii # nepBuil Menkuit 0,7—0,75
Bropoit u Gomnee menkuit 0,65—0,7
Menee 1,3 Jlns BCeX MIAroB 0,55—0,6

Tpumeuanne Rns, R, —mnpegensl npoumoctd Gonra H Tajiku

NPUTOXEHUE 6

XAPAKTEPUCTUKWU ANUTENBHON MPOYHOCTW,
NANACTUYHOCTU U NMONIYYECTU
KOHCTPYKUMUOHHbIX MATEPUANOB

1. OCHOBHbIE MOHATUA U OBO3HAYEHUA

o — Hanpsbkenne, MIla (xrc/mm?)
R, — ycnosmsri mpefes MIHATENbHOH HPOYHOCTH 33 BpeMs ¢
npu Temmeparype 1, MIa (krc/mm?)
RI, — ycnoBHBI mpemen Moi3yuecTH NOpH TeMmmepaType I s
’  BpeMeHH T, nocTixeHus 3alaHHOM pmedpopMamum A4,
MIla (xrc/mm?)
T — temnepatypa, K (°C)
tp — TeKyllee BPeMs HCIBITAHHS, 4
t, — BpEMs [0 pa3pyLleHHs, 4
7, tT1 — Texymee BpeMs ucnbiTamMs npu TeMuepaTypax I, Ty, 4
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t — BpeMs JIOCTIDKEHHS 3aJaHHOTO OCTATOYHOIO YIJIAHCHHS
q
" 37 -
1] — sajaHHB pecypc mpH Temmeparype T, d
e — pedopmanus, %
e’ — CKOpOoCTh Toj3ydecTH, %/d4
A — OTHOCHTEJILHOE yIJIMHEHHE MOCHe paspbiBa, %
AT — yenopueiit Tpegen OCTATOYHOrO YAJIMHEHHs IPH Da3pbiBe
npu temmeparype T,, %
A, — 3aJaHHOE OCTATOYHOE YIUIHHEHHE, %
Z — OTHOCHTEJIBHOE CyXeHHE IUIOINAJH MONEepPeyHOro CeYeHHs
obpasna Opu paspbiBe, %
Z T — ycnoBHBIN Ipelen [UTATENBHOTO CTATHYECKOTO CYXEHHs IpH
Temnepatrype I 3a BpeMs f, %

T
R,lp

7" | — xapakTepHCTHKE KapoTpOUHOCTH NpH Temmepatype T, s
A.p 3a[aHHOTO ypOBHSA BEPOSTHOCTH paspymieHHss P H pe-
2T cypea t,, MIIa (xrc/mm?), %

t P

Yx « — KOIPOHIHEHT 3KCTPATOIANAA [UIHTEALHOH HPOYHOCTH
Y — K03Q(QUUHMEHT 3KCTPANOIANMHE TOI3YYeCTH

R —— CPeIHEKBAAPATHYECKHE OTKIOHEHHA XaPaKTEPUCTHK Kapo-
S S TIPOYHOCTH;
A

nT — uncno onkiToB Tpm TemmepaType T
P — BEpOATHOCTL pa3pylLIEHAA
M — KonH4ecTBO MapTuil

2. OBIUUE NOJNIOXEHUA

2.1. Hacrosiee npujiokeHHE K HOPMaM pacdeTa Ha IPOYHOCTh
obopymosaHus ¥ TpyOOmpoBOJNOB ATOMHBIX SHEPreTHYeCKUX ycTa-
HOBOK COJICPXKUT METOJbl MHOJYYCHHS XaPaKTEPHCTHK Xapompod-
HOCTH KOHCTPYKIMOHHBIX MaTepuanos. PaccMarpusaercs obiacth
temnepatyp 573—923 K (300—650° C), npu KoTopsix B MeTallie
DPOSABJSIOTCS TOJIBYYECTh M JUIMTENbHAsh THPOYHOCTH.

2.2. MouyckaeTcs JUIs ONpeelieHHs XapaKTePHCTHK XXapolpoy-
HOCTH ¢ peposTtHocTbio P=0,5 w P=0,01 (ycmosHoro npenena
IPOYHOCTH, YCIOBHOIO NpeieNa TOoJI3Yy4eCTH, YCIOBHBIX MPEe]0B
OTHOCHMTENBHBIX YIUIMHEHUS M CYXEHHs) UCIIOJIB30BAHUE nAPAMETPH-
4eckux Metojos B cooTsercTsuu ¢ OCT 108.901.102—78 (pazn. S).

2.3. Konugectso 00pa3mos npd HCOBITAHUAX OJIHOM mAPTHH
pacupejieNiaioT PaBHOMEPHO MO HANPSKEHHAM, COOTBETCTBYIOINHUM
nonroseunocty ot 10? 1o 10* 4 u Gosee, ¢ TAXUM pacieToM, 9TOOLI
Ha KaX[Ipli MOPs/IOK [0 BPEMEHH YUCIIO YPOBHEH HampsoKeHUH OBuIo
HE MeHee OBYX.

MuruManbHOE 9HCIO HCHBITAHHBIX 00pa3sinoB JOJDKHO COCTaB-
JaTh 12,

412



2.4, Tlpn xaxJ0M pexuMe HCHBITHIBAIOT HE MeHee JIBYX
obpasnos. Eciu BpeMena 10 paspylieHns o0pa3moB, MCHBITAHHRIX
HAa OJIHOM M TOM K€ peXHrMe, pa3jIMYaroTcsi MexJay coboil Gosee
4eM B 2 pasa, TO NPOBOJSAT JOMOJHHTENLHBIE MCHBITAHHS HA JBYX
obpa3nax.

Ilpu o0OpaGoTke pe3yAbTaTOB MCOBITAHHNA YYUTHIBAIOT BCE
pe3yJibTaThl, NOJYYeHHBIE 0OPH OCHOBHBIX H  JIOTIOJIHHTENBHBIX
HCIBITAHUSX.

2.5. VicubITanus JUIs TOJIy4EHUS YCIIOBHOTO DIpe/ieNia HOJ3ydecTd
nposomar ¢ 3aMepom aedopmamun mo IOCT 3248 —81.

2.6. Ucnbrranust o6pasioB OpOBOAT mpH TeMrepaTtype T, s
KOTOpO# ONpe/IeNsIOT XapPaKTepHCTHKU KapoNpOYHOCTH, M Oonee
BBICOKOH TeMIepaType

T,=T,+50 K.

2.7. TlpeanaraeMplii MeTO]] OIIPE/IENieHUsl XapaKTEPUCTHK XKapo-
IIPOYHOCTH MAaTEPHAJIOR JIOMYCKAET DKCTPANOIAUHUIO 1O NAPAMETPY
{ B Tpe/ieiaX OJHOTrO HOPSIKA, HO JO HATIPSUKEHHMH, HE MEHBILHX
MUHMMAJbHBIX, TIOJIYICHHBIX IIPH HCOBITAHHAX HA JUIMTENBHYIO
IPOYHOCTh NpH TeMIuepatrype 1.

2.8. JIns mOJy4eHUs] rapaHTHPOBAHHRIX XapaKTEpUCTHK XKapo-
TMPOYHOCTH CTAJIM WM CIUIaBa CUYUTAIOTCS NPABOMEPHBIMH pe3yJib-
TAThI MCIHBITAHHH, TMOJYYCHHBIC VIS PA3HBIX HAPTUH, TPE/ICTARIAIO-
oMX MapKy CTajdM MM CIUIaBa JIAHHOM KaTeropHd NPOYHOCTH.
Uncno MCHBITAHHBIX HapTHR MeTajlla pa3Jjid4HBIX IUIABOK JIOJDKHO
OBITH He MeHee INeCTH.

B umC10 MCOBITHIBAEMEBIX BKJIFOYAFOT HAPTHM H METAJUl H3/Ienui
[OCNE OKOHYATENBHBIX TEXHOJOTHYECKUX ONEpPanuil ¢ COAepKaHHEM
yIiepojia ¥ JeTHpYIOMHX 3JIEMEHTOB H 3HAYCHUSAMH KPATKOBPEMEH-
HOM TpPOYMHOCTH M IUIACTHYHOCTH B Tpejeliax, OTrOBOPEHHBIX
B Texumyeckux ycyosusx (TY).

2.9. Tlpa OTCYTCTBHM NPAMEBIX HUCILITAHHH 1O OIIPE/ICJICHUIO Xa-
PaKTEpPUCTHK KapOIPOYHOCTH CTaJH HJIM CIlaBa KaTErOpPHH NpPOY-
HOCTH HIDKE npuBejieHHo# B Tabi. [11.4 HopM, ux npenenst miu-
TeJILHOM NMPOYHOCTH ONPEEIAIOT 10 3HAYCHHUSIM TPEJICTIOB JUTUTENb-
HOHM TIPOYHOCTH MAPKH CT4JIM MJIM CIIaBa KaTErOPHHM IPOYHOCTH.
yxa3agno# B Tabn. I11.4 HopMm, ¥ BX BpeMEHHOrO CONPOTHBIECHHA
4 mpe/esioB TekysectH. VMickoMmoe 3Hadenure TIPHHEMAIOT MHHHMAJib-
HBIM U3 JIByX (BEJIMYMH), ONpEAeNiieMBIX 1O QopMysiaM

(Rom)2 [ (R;zo.z;z ]1/2.

(RL) ’

(R

1
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re MHAeKke | —xaTeropdst NpOYHOCTH, NpHBeicHHas B Tabim. I11.4
Hopw™m (kaTeropsst IpOYHOCTH 1); MH/IEKC 2— KaTerOpus MPOYHOCTH,
JUIsL KOTOPOH paccYMTHIBAIOT XapaKTEPHCTHKH KapONPOYHOCTH
xareropus upounoct 2); (R7, )1, (R )z, (Rpo.2)1s (Rpo.2 )20 (RE):,
R ), —COOTBETCTBEHHO TpPEACHHl JUIATENLHOM MPOYHOCTH, TeKy-
4eCTH M BPEMEHHOS CONPOTHBJICHAE METajlla KaTeropuit mpod-
HocTH |1 M 2. 3mavenms TpeOyeMBIX XapaKTepHCTHK BBIOMpAIOT IO
tabu. I11.1 u I11.4 Hopm.

TakuMm ke o0pa3oM 3HaYeHHE JUIATENBHOH ILIACTHYHOCTH
(oTHOCHTENBHEIX yAMHeHMs A W Cyxemns Z]) MeTalula KaTero-
pud IPOYHOCTH 2 JONYCKAEeTCS OUPERENATh 1O HM3BECTHHIM 3HAYe-
HHSM TIpE/IeJIOB OTHOCHTEJILHOIO YAJHMHEHHs (CYXEHHs) MeTailia
IIPU KaTerOpHH IPOYHOCTH 1, BPEeMEHHOro CONpPOTHBIICHHS M IIpejie-
Jla TeKy4ecTH MeTayula KaTteropuii mpouHoctd | u 2. Mckomoe
3HaYeHHe NPUHMMAIOT MHHUMAJIbHBIM W3 JIBYX XapaKTEPHCTHK,
ompe/iensieMbIX 1o ¢opMynam:

mis Z[

N iy |5 en=en G ]

i g [ an=ani{gp |

tae (Z7)y, (Z1)5, (AF)y, (A7), —cooTBeTcTREHRO Tpefens! UTH-
TEJBHBIX OTHOCHTEIBLHBIX CYKEHHS W Y/UIAHEHHMS METajUla KaTero-
puit mpoyHocTH 1 M 2,

Buauenns (A7), u (Z{), Gepyr mo Tabum. I16.3. Jlns meramra
KaTeropud IpPOYHOCTH BHiNe TpHpejneHHOX B Tabm. I11.4 Hopm
sHadenus RY,, ZT u AT sLibuparor B COOTBETCTBHH C yKa3aHHBIMU
B tabn. II1.1 Hopm m Tabx. I16.3.

2.10. B HacTOsimIeM NpPHIOXKEHHH NpHBECHLL

TabMMOB! CPelHMX 3HAYEHHMI TPEAEIOB JUTMTENLHOM IPOYHOCTH
3a BpeMs ot 10 go 2-10° 4 (tabum. I16.1, 116.2);

KPHBblE JUTATENBHON NPOYHOCTH (0 MHHHMATBHBIM 3HAYEHHAM
puc. I16.1 —T116.17);

TabJMOpl CPeIHHX 3HAYCHWN UPEIENOB UIMTENBHON ILIACTHY-
HocTH Ha 6Gase 2-10° g (Tabn. I16.3, T16.4);

U30XpOHHBIE KPHBBIE [e(GOPMHPOBAHHUS (ION3YYECTH), IOCTPOEH-
HElE [pH 3a/[aHHON TeMIlepaType IO TapaMeTpy BpeMeHH B KOOp-
JMHATaX C-—e MO CpeaHuM 3HadeHdsM (puc. I16.18 —116.29);

METOAB IKCTPANOJSIMA HA JUTMTENLHEE BPEMEHA XapaKTepHC-
THK JUATENHHOM NPOYHOCTH, IUIACTHYHOCTH M TOJ3YYECTH.

XapakTepHCTHKH KapOUPOYHOCTH HCIONB3YIOT:
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OCHOBHBIX PA3MEpPOB  3JICMCHTOB KOHCprKUI/Iﬁ B COOTBCICTBHU
¢ pasx 32 Hopwm,

B pacyeTax SIeMCHTOB KOHCIPYKUHM HA HPOrPECCHPYOIce
dopmomsmerenne, pasil. 5.10 Hopm.
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i ST
w oz 468107 2 46607 2 4 68m% 2 4 54107ty

Puc 116 5 Kpusbte juutenbHoil mnpoudHocTn cramm Mapku 10X2M1DE  npm
pasmuuHOl  TemmuepaType | R20,=196 MIla (20 kre,mm?),  R22=343 Mila
(35 xre/mu?)]

s 6omt 2 468m0° 2

Puc T16 6 Kpuseie aauiensrHOH npoyHocTH (T3 14 MapKK 12X1M® npy pasnyuHoi
Temnepatype |R3% =274 MITa (20 xrc mm?), R3°=441 MIIa (45 krc/mm?)]

w oz 4w+ 66mt 2 45807 2 4 58wt 2 4 samitu

Puc 1167 Kpupag mmteasuoil npowmoctd ¢ramy vapkn [SXIMI® mpy T=773 K
(500 C) [R25:=314 MITa (32 krc Mm?), R;’ =490 MITa (50 kre/mm?)]

%
i
E
E
|

36

4 ES, =
Mg EKCS = = =
195 EMMZ = — = =—T=773K (5,
i ESiiiE=ass e ==I2IDE
E Tt F—E 550°)3
I0E 10 = o 47, ——
784E 8 %EEE eSS SSsenIaEE =S (o)
49 Iz T 3REESES e —

W 2 4 66m0% 2 4686107 2 4 EamY 7 &AMty

Puc 1168 Kpuroie amTensHoil mpoTiocrn cTa MdpKy 12X18H9 npu paznuyroi
Tevmeparype [RZ) ;=196 MITa (20 xrc/vv)  R30=490 MITa (50 krc/mm?)]

B pacyctax Ha JIATENbHYIO CTATHYECKYHO H JUTHTEJbHYHO
IUKITMYECKYIO TIPOYHOCTH, pasg 57, 59 Hopm

3. METO[, 3KCTPANONALUMM ANWUTENLHOM MPOYHOCTH

31 Meroa upeJHa3HAYEH JUIS TO.IYYCHUS TPEAEIOB UIHTCHIb-
HOH TPOYHOCTH LIS 33/IJAHHOTO YPOBHSL BEPOSTHOCTH paspylieHus P
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56 § ESE: S==2SE8s

W 2 %6605 2 458 2 4 68M0% 2 4 EaMTtu
Puc 116.9. Kpuebie nnuTensHoil TpOuHOCTH crazeit 10X18H10T, 12X18HI2T npu

PasmHYHEIX  TeMIepaTypax  [Rao,=216 MITa (22 kre/mm?);  R2%=529 MIla
(54 kremm?)]
6 EG r
MnaExre = 5775(400°C) | 723K (450°C)
MM
196 & 20
96E 10 e
;‘;”; i} ==t 773K(500°C) | 823K (550°C) | 873K (600°C). =
4

M 2 4 64m% 2 4 681° 2 % 68m% 2 4 6610ty

Puc. 16.10. Kpusble LTHTENBHOH TNpOYHOCTH cTald Mapku 08XI16H!IM3 mpn
pasmmuHOi  TemmepaType | R;$,=196 MIla (20 kre/mm?);  Ry?=510 MIla
(52 xre/mm?)]

Puc [716.11. Kpussle amurenbnoil npoynoctd cnnasa Mapku XH35BT mpu pazmiu-
HOi TemmepaType [R;9,=392 MIla (40 xrc/mm?); RZ°=736 MIla (75 xro/mm?)]

KTe
G,Mna &, 5w
586 y
582 60 3

490[ 0 ]
3921 40 R—
5w 5 0% 5 w0 2w’
ty

Puc. 116.12. Kpusas anutensHoll npouHoctd cnnasa Mapka 1X16H36MBTIOP npu
T=T773 K (500° C) [R23,=392 MIla (40 xrc/mm?); RZ’=785 MIla (80 krc/mm?)]

KORCTPYKIMOHHEIX MaTepuajos JUis CPOKOB cnyx6pl 30 105+
=2-10° 9y no JaHHBIM ONLITOB HA JUIMTENBHBLIH Pa3pbiB OrpaHu-
denHol (okono 10% 4) mpojgosKUTENBHOCTH. Peanusanus MeTona

OCHOBaHa Ha& OIIPECACICHHAM IPH TEMIECPATYPE Tl pa3pymaromero
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58m% 2 4 £8105ty

Puc. [16.13.  Kpupele nanTenbHOM mpodHocTH  cTansedl  mapox  08X18H10T,
10X17HI3M2T npr pasnu4#oil  Temmeparype J:sz,g‘ﬂ:196 MIIa (20 xrc/vmm2);
R2°=510 MITa (52 xre/mm?)]

6 e
Mial- sre
mmZ
196 20 —— —_
wrl 5 ]
~ ]
wt- w
0 5wt 5w’ 5wt 5wty

Prc. I16.14. Kpupas q1nTenbHOH TpouHOCTH cTanu Mapku 12X18H12M3TJI npu
T=773 K (500° C) [R}5,=216 MTTa (22 xrc/mm?); RZ° =491 MIa (510 xre/mm?)]

870 2 4 6810° 2 4 6611° 2 4 F8M% 2 4 6810°¢ty

Puc. I16.15. Kpupas mmuTenbHOH MpouHOCTH cTand mapku 20XMIT npa T=773 K
PER,%&Z:MS MIla (25 kre/mm?); RZ°=441 MIla (45 kre/mm?)]

(500° C)

6 E6
Mna EKrc

M2
195 E 20

4 660% 2 4681072 46802 4 F810ta

8= 10
w2

Puc. 116.16. Kpupas AnuTenbHOil MpouHocTH CTann Mapkn 20XM®JT npu T=773 K
(500° C) [R;9.2=294 MITa (30 xrc/mm?); RZ°=490 MIIa (50 krc/mm?)]
HanpsokeHust R 1) 3a Bpems (71 o n”1 omEITaM, MpOBEJEHHBIM TIPH
Temnepatype Ty, W n": OIBITaM, NpPOBENEHHBLIM IIpH TeMIepa-

Type 7,.

[Mpu obpaboTke IKCHEPUMEHTANBHBIX AAHHBIX (OIpeleneHuu
KpUBBIX JUIMTENbHOW NPOYHOCTH Iipu Temmeparypax 1; u 71,)
UCIIONB3YIOTCH ONBITH MPOJOKUATENBHOCTBIO Oomee 200 4.
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Puc. [16 17. Kpusas aiuTennHO# upouHociy craam_ mapku  1SXIM1DJT npu
T=773 K (500" C) [R2,=314 MIla (32 xre/mn?®); R2P=490 Mila (50 xkre/mm®)]

3.2, 3aBucMMOCTh HM3MCHCHMS  Pa3pyIIAIOUICTO  HATIPSOKCHHUS

! o T - o
R,’ or Bpemenu (1 npu temmepatype 1; (j=1.,2) onucuisaercs
ypaBHEHHEM

lgRL=ali+b1i(lg15:)>, (116.1)

rie afs, bTi—nocrosmHbie X0dhhUIHMEHTE

3.3. Jlist MOSICHEHMs CYIIHOCTH METO/a M NPHHATLIX 0003Ha-
yenuit Ha puc. [16.30 npusesen crnocod ero rpaguueckoit pea-
TIA3AUMH.

Pe3ynbrathl MCHBITAHHE HA [JIMTENBHYIO NPOYHOCTH NPH TeM-
nepatypax T, u T, Ha puc. J16.30 w300pakeHbl B BHIC TOYCK
B CTaHJApPTHON cHcTeMe koopauHar lgo—lgt.

3.4. Tlo skcnepAMEHTaIbHBIM 10YKaM MPOBOUAT CPEIHUEC JHHNH
JUIATENLHOA TPOYHOCTH mnpw Temuepaiypax 1y u T,, KoTOpbIe
B cootBerctBum ¢ (I16.]) wusobpaxarorcs B obmem ciaydae
KpuBosmHeiHbIME oTpeskamu. Kpusas I (pnuc. 116.30) cooTsercrny-
eT Temmepatype ucubitamms 1,, kpuBas 2—7,.

3.5. JInst MakCHMAJNBHOTO BPeMEHH WCHBITAHMA f13, npu TeM-
nepatype 7, 1o Kpusoit / onpegensiercs HalpsHKeHUE Oy H 110
KpPHMBOW 2 COOTBETCTBYIOIEE 3TOMY HAIPSHKCHHIO BpeMs 12

3.6. DKCTPANOIHPOBAHAYIO KPUBYIO JUTHTCHBHON IPOYHOCIH TIPH
Temniepatype 7, ¥ HaUPOKCHUAX. MEHBLIIMX Ol TIONYYaioT
nepeHocoM kpusol npr 7T, rpaso Ha paccrosaue Alg 7+ "2 Tpu
310M

AlgrTe T =lgrla,—lg 1 =lg v, . (I16.2)

3.7. B cootserctuu ¢ (I16.2) npeaesn aaATenbHON IIPOYHOCTH
upu Temuepatype Ty U 3aJ4HHOM BPEMEHH 711 onpenesnsercsi 1o
KpHBOW 2 TIpH 3KBHBAJEHTHOM BPEMEHH [,,. [lpu sTom

=T,/
tann_tn':”\{n.n-

3.8. Bece BHMMCACHHS 110 JAHHOMY METOAY OIKCTPATIOJISIH
HpOBOAATCA B CHEAYIOUWICH NOCIeHOBATCTILHOCTH: OUPCACICHUE
ko3hduuuentos ypasaenns (116.1) ¢ acnoms3oBaHNeM cTaHAAPTHBIX
UpOUEAYP METONA HAMMEHBLIUMX KBAZPATOB, BBIMMCICHHE KO3(hdu-
IWMEHTa JKCTPANONSLUM Y, , no popmyne (I16.2), Bpemenn fh: U3
YpaBHCHUS
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516 7 616 T t=104
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Puc I16.18 M30xpoHHBIC KpHBBIC Hos3yuecTy cranu mapku 0972C mpu passuunoii
Temnepatype [R7,=245 MITa (25 krc/um?), RZ°=432 MITa (44 xrejmm?).
C0.01/00,5=0,67

T, _

T,\2/3
1gt£z=<1%“%L—q’—) \ (116.3)

T
32

olpeniesieHne JKCTPANOJMPOBAHHOTO TMpejeNa INTEbHOH npou-
HOCTH TNpH TeMnepatype 7; W 3amaHHOM pecypce t1t mo dop-
MyJie
T T T, 32
]ngt1=312+b121g’ —_ (H64)
,Yll o
3.9. 3uHaveHus 3KCTPANOJMPOBAHHOIO MpejeNia JUIMTeIbHON
NpoYHOCTH R ,}/p npu Temnepatype 7, AJs 3a/aHHOH BEPOSTHOCTH
paspywiensss P paccumThIBAIOT HO hopmyite
T T
1g Rt p=18 R i +ZpS,, (116.5)

rae Zp,—XKBaHTWIbL YPOBHs P CTaHAApPTHOTO HOPMAJBHOTO pac-
npeesicHus, onperneisieMbiil corsiiacHo Ttabu. I16.5.

Tabauna I16.5. Inaqenne xo>punuenta Z, apn pasamuIHLIX 3HAYEHRAX BEPOATHOCTH

paspymenus
P 0,010 0,025 0,050 0.100 0,5
Zp —-2.33 —1,96 —1,64 —1,28 0,00




h?‘lu | xi’c rlf sazm'-ﬂ
300 -;25 ,/’,’;/ fﬂﬂ
260}-268,5 //’/ g =
260\ 26,5 T T 0’
240 245 Z//A, 7 .07
2201225 -~
1 778% L

200 - 204 //7// // 1 04
180 |- 184 /)4 g

w0} 53 / /| — -l = 3 10*
%o - %3 // ] - ,05
1201 12,2 4 L g 2109
w162 1 —

st 62 /‘ / <

50 6174 ~

4wl 41 —

20} 2,05 2

0 020% G 08 A0 42 1% 46 48 &%

Puc 116 19 M3oxpousste KpHBHI® TOm3ydecTH crameil mapox 15XM u 12XM
a—npu T=773K (500° C), 6—npu T=823 K (550° C)

Brifopounoe cpeaHeKBapaTHYecKoe OTKJIOHEH!E S, BBIMUCISIIOT
no dopmyre

nT1—2)Si+(n":-2) 832
S":[( n)"x;ngz—4 Li] ’ (I16.6)
rae

1 h T
S}Z”TJ_Z[Z [1g R —alr— {J(lgz,n)sﬂ]} =12 (W67)

=1

Pexomenayerca MUHUMAJTbHOE (HOPMATHBHOE) 3HAUCHUE Npe/esia

JUTATENbHOM NIPOYHOCTH OIPEAENATh Ul BEPOSTHOCTH Pa3pyMICHUs
P=0,01.

4. METO[, 3KCTPANONAUUN YCNOBHLIX MNPEAENOB NOAIYYECTU

4.1. [Iporno3upoBaHue KPUBBIX MOJI3YyYeCTH MOXKET IPOBOAUTHCS
Ha OCHOBE OJKCTpAaNOJISUUU IIpe/ieSOB MOJA3YYecTH C NpUMeHeHHeM
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61 8,
Mia P(_f'c
mMM2
300306
2801285
2601265 = R
240} 245
A
220225 i
200k 1 w?
00 26,4 / = =
160 164 2
o L155 /4 |~ - L— 3-10
140 143 — ] 5
] 17
120112 / T - = _—
w010z if 71 7 —— Ju’
A
0 }> 62 // | 10*
sol- 41 L4 e 5
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Wk 41 — 2
I
w205
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0 02 0% 06 g6 40 12 14 K6 18 &%

[R2S,=245 MITa (25 kre/mm?), R2°=441 MIla (45 kre/mm?), O o,/0q 5=0,80]

p02

OpoLeayp, WCTONB3YEMBIX B METOJle JKCTPANOJSIIUM JUIMTEIbHOH
HOPOYHOCTH MO pa3n. 3.

4.2. VpaBHeHue IS anNpOKCHMALME KPUBBIX YCJIOBHBIX Tpejie-
J0B moy3yvecTd npu TemmepaType T, (j=1,2) umeer Bux

Ig RC,AZ:aTz+bTJ(lgt:1)3/2, (I16.8)

roe a’s, bTy—xoadduumreHTE.

VcoBHBIe TIpe/ieibl TOJI3YYeCTH ONpEIesFOTCS 3aMeHOH B ypas-
Henusix (I16.1)— (I16.7) npenena QMTENbHOH NPOYHOCTH YCIOBHBIM
TpesielioM TOJI3YYeCTH, BPEMEHH 10 paspylIeHWs — BpeMeHeM J10-
CTIKeHUs 3aMaHHON medopMamuu A,, Y, u—Ya DPH ITOM X03(-
¢dunEeHT Y, ompeneNnseTcs MO MaKCHMaJbHOMY BPEMEHH JIOCTHXe-
HUsl 3aJaHHOM jgedopMauun A, C MOMOHIBIO NPOUENYypP, aHAJIOTHY-
HBIX ONMCaHHBIM JUIS METOja UIMTENbHOH NMpPOYHOCTH B pasf. 3
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Puc. [16.20 V3oxpomnbie Kpusbie nonsysectw crami mapkn 12X2M [RIG,=
=245 MITa (25 xre/mm?); R20=392 MITa (40 xre/mm?), (50‘01/00’5:0,81
a—T=723K (450 C), 6—npu T=773K (500’ C), 6—mnpu T=823 K (550° C), e——npn
T=838K (565 ), o—mnpu T=873 K (600" C)
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4.3. Jlns nporHO3UPOBAHHUS HPeEEIOB MOJI3yYeCTH UCIBITAHNS Ha
HOJ3y4YecTh U KaxI0f maptd MeTallla NPOBOJST IPHU TeMile-
parypax T, u T,=T,+50 K (°C) (cM. pa3a. 2.8).

ITo pesynbTaTaM HCHBITAHHA Ha MON3Yy4eCTh CTPOST KPHBbIE
nmedhopMupoBaHus (MEPBHYHBIE KPUBBIE NMOJ3YYECTH) B KOOPAMHATAX
e—t B coorBerctBuu ¢ ['OCT 3248-—81. Pexomemmyercs mis
MOJIyueHHUs! CpefHell JIMHWM YCTaHOBHUBILEHCS ToJ3ydYecTH 00-
pabaThBaTh KpUBBIE MOJI3YYECTH MO METOJy HAMMEHBIIHX KBaj-
paToB, NPUHAMAS 3a CIAyYaHHYIO BENWYHHY y=e W 332 HE3ABUCUMYIO
x=t,.

ITo xpuBOH NON3y4YeCTH HAXOMAT #,, COOTBETCTBYIOHIee 3a/laH-
HOMY OCTATOYHOMY Y/UIHHEHHIO.

44. ITpn HeoOXO/MMOCTH TNOJyYeHHS H3OXPOHHBIX KPHUBBIX
MOJI3y9eCTH PEKOMEHJIYETCsl yPOBEHb HANPSKEHHH JUIS KaXJI0TO
nopsfika TO BpeMeHW YycTaHaBiuBaTh paBabiM 0,85, 0,7, 0,55
Omin 110 pe3ylbTaTaM HCHBITAHHA HA JUTUTEJBHYIO TNPOYHOCTH
JMaHHOW TWapTHH MeTajula.

A 104
Mnaj-Kkre 150
340 | mm? i 10%
3201 32,7 A4 370°
3001306 )7 1707
2801285 4 // -
2601265 e e
240} 245 V44 =

5 4/ LA — w0*

/4 A _

2204225+ >
200 b 204 —AA — 3107
180|184 ; — -
160 - 163 7d = bl
e e aua s
100 10,2 2

80 4,2 54
60 6,1
40 *4,7 a)

20 2,05

A

g2 g6 10 14 16 22e%

Prc. T16.21. M3oxpomnsie Kpwsble momywectn ctamm mapin 15XIMI® [RIS =
=314 MIla (32 xrc/mm?); R2°=490 MIIa (50 xrc/mm?): ’
a—npn T=773 K (500° C); 6—npu T=8I3 K (540° C): ¢—mnpu T=843 K (570° C)
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M30XpoHHbIE KpUBbIE NOJ3yYeCTH (G —
ga mmrensHoct 10, 30, 102, 3-102,

103, 2-10% 4.

e2 CTPOST 10 TapameTpy

03, 3-10% 10% 3-10%

4.5. Ans xaxJo# MapTuu MeTallla, UCTIBITAHHON TpH TeMmepa-

Typax

T, u T,, CTpPOAT KpuBble NON3YYeCTH B KOOpAUHATAX

lgt,—1g o, IO KOTOPBIM M ONpeneNAIOT YCIOBHBIA Tpenen MO3y-
YeCTH METOJIOM OJKCTPANOJISIUY, W3JIOKEHHBIM B pasj. 3.
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Puc. [16.22. W3oxpoHnbie KpuBbie Non3ydect# cramu mapks 12X18H9 [R2) .-
=196 MITa (20 krc/mm2); R2°=490 MITa (50 xrc/mm?)]:
a—mpi T=723 K (450° C); 6—1mp T=773 K (500° C); s —mpn T=823 K (550° C); 2~my
T=873 K (600° C); 0—mpu T=923 K (650° C)
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Puc. [16.23. M30XpOHHbIe KpuBble non3yyect¥ cranu mapok 08XI16HIIM3,
08X16HOM2, 12X18H12Tz, 12X18HI0T  [R23,=196 MIIa (20 xrc/mm?);
RZ°=510 MIa (52 xrc/mmb]:
a—npu T=723 K (450" C), 6—unpu T=773 K (500° C), s—mpu 7=823 K (550° C), —mnpu
T=873 K {(600° C), 0—npu T=923 K (650° C)
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5. METOA 3KCTPANONSUMN YCNOBHbIX NPEAENOB
IJMTENBHOM MJIACTUMHOCTH

5.1, Jas nojyyeHHS XapaKTEpUCTHK JUIMTENbHOM IJIACTHYHOC-
TH TPOBOJAT HCHLITAHMS OOPAa3LioB Ha [UMTENbHYIO NPOYHOCTH
npu  Temmeparypax 7T, (cm  pasm. 2.8) u T, TpH yCIOBHH
T,—T,=50 K (°C).

H3mepenus 0THOCHTENbHBIX ocmio'mmx VIUTMHEHUS. U CYXEHUS
nposogsat mo 'OCT 10145—81. e3yIIBTATEI ucnbiTaHmit 06pada-
THIBAIOT B KOOPJMHATAX lgAT(ng )—lgeT.

5.2. Tlpemnaraemplif  MeToJ,  9KCTPANONSUMH  Npe/HA3HAYEH
AN oupesenemis OpW Temmeparype 1) XapakTEPHCTAK JUIH-
TeNILHON  IUIACTHIHOCTH (A Ty , Z! 11) 3a 3agammplii pecypc ]t
no n’i onwiTav Tpu Temilepat¥pe T, w n': ommiTam mpm
Temrneparype T,.

5.3. 3aBHCHMOCTH OCTATOYHOTO YIJIMHEHHS OT BPEMEHH OIMCHI-
BACTCsS. ypaBHEHWSAMU

lgAdlr=af1+bylgti+e(lgt )% (116.9)

lgAdl=al2+b3lgy, tFat+c(lgy, ot 2)% (T16.10)
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Puc T1624 VI30XpoHHble KpUBble TION3YUCCTH CTAJM Mapm 12XIM® [R%,=
=274 MIla (28 xrc/Mv?), R2°=441 MIla (45 xre/mm?), o, 0,/005—0 73]
a—upu T=713 K (500 C). 6—-npu T=823 K (550° C

rae aly, a2, b U1 c—nocrosHnbe KO3(QPUIMEHTHI; KOIDOHUIAEHT
SKCTpanonﬂuuu Yz n OTIpeneasercs dopmynoi (I116.2). Anasoradnsie
YpaBHEHUS NPUHUMAIOTCS JUIS OCTATOYHOIO CYyXCHHUS.

54 [ns mosicHeHuss wumenm wmerofga Ha pumc. 116.31 mpuse-
JeH crocob  ero rpaquecxon peanmzaumr. Ha osrom  puc.
B koopamHatax lgA[—lg¢ pesyabraThl HcubITaHEE 1PH  TeM-
nepatypax Ty u T, usobpaxens! B Bufe Touek [lpu a3kcrpano-
ASUMH  KPUBBIX UIMTEJBbHOH IUTACTUYHOCTH OKCIIEPUMEHTANBHBIC
TOYKM TPU TeMmepatype 7, TEpEHOCSTCS BIPaBO Ha PACCTOSHHC
lgy,, H depe3 NOJyICHHBIC W O9KCHCPHMEHTAJILHLIC TOYKH IIPH
temnepatype T, NIPOBOAATCS OKBHAMUCTAHTHbie mapabossl I u 2.
IynkrupHas 4acTp Junuy I upeacraisier cO0OH pe3yjbTaT IKCTpa-
MOJISILUUH.

5.5. Koadpbumentst ypasuenuit (I16 9) u (116.10) onpenensitor
10 METOXY HAMMEHBIIHMX KBAaJpPATOB.

56 /[lns 3agaHHOTO pecypca f, W TeMiepatypbi I’y YCIOBHBIH
npejiest OCTaTOYHOTO Y/UIMHEHUs A i | 5 TIPH BEPOSTHOCTH Pa3pyHICHAS
P onpenenstor 1o popmyie K

1gA:;=a§1+b3lgth+c(1gt'1)2+Z,,sA (I16.11)
Besnuuub Zp Ul Pa3JIMgHBIX ypoBHel P npuseiens! B Tabul. [16.5.
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7B 8 ] F70%  Puc 11625  Msoxponsnie  Kpubhle
g —'/’F‘;f g5 M cramn  wmapkn 05X12H2M
2105 [R§8ﬁ=372 MIla (38 xrc/mm?),
- 4 RZ0=539 MITa (55 xrc/mm?)]
ﬂ) a—mpu T=723K (450°C), 6—mpu

T=T13K (500°C), 6—npn T=823 K
(550° C)

g 0% 068 %2 15 &%

Cpe/HekBaqpaTAYECKOE OTKIOHEHHE S, OUPENENsIOT U3 YPaBHEHHAS
Sa=(&)"2=(a+pn)">, (116.12)

rie o 1 f—nocTosHHbIE KOG hUIHEEHTSI, OnpeieseMbIe 10 METORY
HaMEHBIIAX KBAJpPaTOB IO COBOKYITHOCTH [AHHBIX:

&[:[lgA,T:—afz—b3lgclt,7.r—c(lgcjt}rf)z]z;
n=ali+blgeli+c(lge, i) j=1, 2; I<isn™+n"z

¢,=1 mpu j=1; ¢,=yan npm j=2.
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Puc 11626 Visoxponume kpuseie nomsyyectH ctanu mapkun 16THMA [R2),=
=323 MITa (33 xrc/mm?), R2°=493 MIla (50 xrc/mm?)]
a—npn T=673 K (400° C), 6—npn T=723 K (450° C)

NMPUTNTOXEHUE 7
(pekomenpgyemoe)

PACYET HA AJIUTENbHYIO LUKIAWYECKYIO NMPO4YHOCTb

1. Meron pacuera Ha [UIMTEIBHYIO NHUKJIAYECKYIO OPOYHOCTH
JUISL U30TEpPMUYECKOTO ¥ HEM3OTEPMHYECKOTO HAUPYKEHHs [IpHMe-
HEM B WHTepBase Temmepatyp oT 1, (cM. pasa. 3.2 Hopm) o 773 K
(500° C) nnst getalleii w3 JerMpoBaHHLIX cTajeit, no 873 K (600° C)
JUTsL JeTalledl u3 KOPPO3MOHHOCTOMKHX CTalled ayCTEHHTHOTO Kjacca
W JKeJIe30HUKeNeBBIX crutaBoB u 10 623 K (350° C) nns nmetanei u3
CIUIaBOB IMUPKOHUS ¢ 1 u 2,5% HHOOUs npu umcie ruknos go 107

2. ITonoxeHus, M3MOXEHHBIE B pa3y. 5.3 u mm. 5.6.2, 5.6.3, 5.6.8,
56.16—5.621, 5.6.23 HopMm crneayeT OpuMeHSATH IpH pacieTe Ha
JUTATENBHYIO IUKIIMYECKYIO TIPOYHOCTb.
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Puc [16 27. M3oxpomHnie KpuBBIC ronsydectd cramu Mapku 09XI8H9 [R20 =
a—npu T=723 K (450° C), 6—npu T=773 K (500° C), s—npu T=823 K (550° C), o'—fipu

3. Ompenenenne OTyckaeMOil aMIUTHTY/bl YCJIOBHBIX YIPYTHX
HATIPSOKEHUH WJIM JOIYCKAEMOT'O YHCIA UKJIOB CIEHYET NPOBOIUTH
no dopMmyram 1. 5.6.6 Hopm. Ilpu srom criexyer OpPHHATH

RI=RL(1-Z7) Y el=ehs RL =R1y m=05;
m,=0,1321g{2.5[1-2Z] ]},

rae RI,—1pemen mimMrebHOH HPOYHOCTH DU  MAKCHMANBHOM
TeMnepaType uMKJia HATPYXKeHHS 33 BpeMs #, PABHOC 4YaCTH
pabouero pecypca paccMaTpuBacMO# geTanw, 01pa6arLIBaeworo
npu Temneparype Bhuwte 7, (cm. pasa. 3.2 Hopm); Elt—npenen
BBIHOC/IUBOCTH 1IPH MAKCHMaJbHOH TeMmIlepatype fwmkna u 107
IUKJIOB HArPYXeHus 3a BpeMs f, NpMHAMacMbli paBHbM 04R L ;

00
el =1, 15lg——r —XapaKTePUCTUKA JIUTENLHON NNACTHYHOCTH,

OH})C,HSHSIC’VI&H paBHOMeprI’Vl CyXeHHEM IIONEePEYHOro CE‘ICHHH
Z,m 1pyA ASMTEJIBbHOM CTATHYECKOM DaCTSKCHUM, 3HAUYCHUE (’m, pu-
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=196 MITa (20 krc/mm?), RA°=490 MTa (50 xrc/mm?)]:
T=873 K (600° C)

HAMAeTCs MHHHMMAJbHBIM B HHTEpBalle pabouux Temmepatyp
H JUIMTEIBHOCTH HATPYXEHHs 10 L.

Ecnu  oKkcnepumeHTanbsHO obocHOBaHO, uTo R7T,>04RE,
TO MoKazaTellb CTeneHu m, BBIUHCIAETCS mO Gopmyne m,=
=0,1321gR7/[RT, (1 - )] 3naveHns R, DpHHUMaOT 1O
tabn. I16.1. 3Havenus Z;, JONYCKACTCs OUPEAIENATE 11O hopmyne
Za=AT](10044]), rne A —oTHOCHTENBHOE yaNHHEHHE 0Dpa3Ia
OpH JTHTETBHOM CTATHYECKOM paspyuieHHH B MHTepBaje pabouux
TeMnepaTyp u JUTUTENLHOCTH HArpyXeHus 1o 5
mpu A7<30% NTOTyCKaeTCS MPHMEHSTH (Gopmyy el,=5-107347T
3uavenus AT u ZT ppumumaror no Tabn. I16.3. ,HOHYCKdeTCS[
onpeneNnaTh m, H Rc mo Gopmyiam

m,=0,1321g RL/[R  1,(1-Z%)]; R=RLJ(1-Z%)

4. B unrtepBane Temnepatyp 623—673 K (350—400° C) nnsa
nervpoBaHHLIX cTaned, 723—773 K (450—500° C) ans xoppo-
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Prc. T16.28. AsoxpoHubic Kpusbie nomsyuects cram Mapku 08X18HI2T [R2),=
a—npu T=723 K (450° C), 6—npu T=773 K (500° C), 6—mnpu T=823 K (550° C); —npu

3MOHHO-CTOMKHX CTaned aycTeHHTHOTO Kiacca u 523—573 K
(250—300° C) mns CnIaBOB LMPKOHHA 3HAYECHUS el, s poMe-,
KYTOUHBIX TEMIEPATYp OMPeNesAIOTCA JMHeHHOH HHTepIosuHel
MeX/y 3HaueHWSMH e! W ey, TMpW HauMeHblleil M HamGoMblei
TeMIlepaTypax WHTepBAJIOB COOTBETCTBeHHO. Jlist MUHMMATBHBIX
TEMIEpaTyp YKa3aHHBIX HMHTepBA/IOB 3HaveHHe e), paBHO e,
KOTOpoe ompenensercs mo m. 5.6.6 Hopm.

5. PacueTHble KpHBbIE YCTaJlOCTH JETHPOBAHHBIX CTallell mpu
CAMMETPUYHOM IWKIe NpuBegeHbH Ha puc. [17.1. Moayns ympy-
roctu npunaT 184, 182, 180, 176, 172 I'lla npu 623, 648, 673, 723
u 773 K (350, 375, 400, 450, 500° C) coorBercTBeHHO. Mexanuvec-
KHe CBOMCTBA IIPH HCIOIbL30BaHMM KDPUBBIX JIOJUKHBI OBITH:

10 623K (350° C) RI,,/RL<0,7; RL>450 MIla; Z7>32%;
i 1<2-10° u

zo 673K (400° C) R%.>195 MIla, A7>16%;
no 723 K (450° C) RL >180 MIla, 47> 15%;
mo 773 K (500° C) RL,>95 MIla, AF>16%;
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=196 MIla (20 kre/mm?); R2°=490 MIla (50 krc/mm?)]
T=8T3 K (600° C)

PacueTHble KpEBble YCTAJOCTH CTaJIeH ayCTEHUTHOrO KJjacca mpu
CHMMETPHYHOM IWKJe IpuBeleHsl Ha puc. [17.2. Moayns ympy-
TOCTH NpHHAT paBHLIM 155, 152, 146, 147, 145 I'Tla mpu 723, 748,
773, 823, 873 K (450, 475, 500, 550, 600° C) cOOTBETCTBEHHO.

MexaHugeckue CBOHCTBA IIPH WCIIOJIB30BAHUH KPHUBHIX JOJDKHBI
OBITH:
no 723 K (450° C) RPO,Z/R,ﬁs’OJ, RI>350 MIla, ZT>45%;

s 1<2-10% u

10 773K (500°C) RZL,>166 MITa, AT>10%;
o 823K (550° C) RL>117 MIla, AT>16%;
o 873 K (600° C) RI,>107 MIla, AT>10%.

PacueTHble KpHBBHIE YCTAJNOCTH XXEJIE30HUKEIEBOTO HUCIIEPCHOH-
Ho-TBepAetomero cmiaBa XH35BT mpm CuMMeTpUYHOM LHEKIIE
npuBeleHs! Ha puc. I17.3. Moxyns ynpyrocta mpuHsT paBHBIM 163,
162, 161, 158, 156 I'lla mpm 723, 748, 773, 823, 873 K (450, 475,
500, 550, 600° C) cooTBeTCTBEHHO.
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Piic. 116.29. U30XpOHHBIC KpHBble MoJ3ydecTH cramn Mapkn 03X16HOM2 [R2 =
a—npu T=T13K (500 C), 6--npn T=823 K (550 C); e— npn I'=873 K {600° C); =7npﬂ
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Puc. [16.31. I'padux npeneioB ocTaTOYHOTO ynjwmHeHHs: | —ucubiranusd npua Ty (D),
2—wucnwitanus npu T, (O, nocne nepecuera (@

Mexanudeckue CBOMCTBA NPU HUCMONB3OBAHUM KPHBBIX JIOJDKHBI
OBITH:
mo 723K g450o O Rlo2/RE<0,7; RE>2620 MIla; Z7>24%;
g <2107 u
no 773 K (500° C) RILi>240 MIla, A7 >3%;
no 823 K (550° C) RIE:>210 MIla, A7>3%;
no 873 K (600° C) RL>115MIla, Al>4%.

PacueTHbIE KpUBbIE YCTAJOCTH CILUIaBa LUPKOHUS ¢ 2,5% HUOOHS
Opd CHMMETPUYHOM IMKNe HOpuBegeHsl Ha puc. [17.4, Monyns
YOPYrOCTH MPUHAT paBHBIM 75, 72, 69 I'lla mpu temmepatypax 523,
573, 623 K (250, 300, 350° C) cooTBeTCTBEHHO.

Mexanngeckue CBOWCTBA NMPU MCMOAL3IOBAHMM KPHUBBIX JIOJDKHBI
OBITH:
no 523 K (250° C) RE=335MIla; Z7257%;
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Puc. T17.1. Pac4eTHBIC KPHBBIC YCTaJOCTH JICTHPOBAHHBIX cTanedl NpU JIMTEIbHOCTH
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Puc. I17.2. Pacd4eThble KPHBBIE YCTAJIOCTH KOPPO3HOHHO-CTOHMKHX crancn ayCTCHHUT-
HOTO KJacca NpH JUIMTEIBHOCTH HarpyxeHHs 2-10°

s t<2-10° 4
10 573 K (300° C) RE:>205 MIMa, A7>22%;
no 623 K (350° C) R%:>140 MIla, A[>24%;

Ipu ompemencHuM pacueTHbIXx KpuBbix Ha puc. I17.1 —I17.4
OpuHATO no=2 U ny=10.

PacueTHble KpUBBIC VISl NPOMEXYTOUHBIX TEMIEPATYP MOTYT
ObITh IOJIyYEHBl MHTCPIOJISUMACH HATPSOKCHUH.

6. Ilpu pacuere 3JEMEHTOB KOHCTPYKLMH M3 OJHOPOIHBIX
MATEPUANIOB WM HX 30H, HATPYXCHHBIX TOJbKO TEMICPATypHBIMH
HAIpPSDKCHHSIMA OT PafHallbHBIX NCPCHANOB TCMIEPATYp (MCKJIHOUas
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Puc T173 Pacuersnie Kpusble YCTAMOCTH JKEJNE3OHUKENIEBLIX [UCIEPCHOHHO-TBEP-
netolux  cmiagoB (XH35BT) npn aumtenbrocTn Haipyxenns 2 10° 4
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Yueno yurrol [Wol

Puc I174 PacueTHhie KpuBble YCTAJOCTH CIUIABA unpmﬂun ¢ 2,5% Nb npn
JUTHIe/ILHOCTH  HarpyXeunns 2 10°

30HBI KpPAcBOrO 3(dekTa W HM3MEHEHHs CPEIHCH TeMHepaTypsl),
HAIpUMEDP 1CIJIOBBIX 3KPAHOB, pa3JECANTCIbHBIX O0OJOYCK H T. IL,
paspylieHHE KOTOPLIX HE NMPUBOJMT K BLIXOLY paboueit cpejsl 3a
ApeNeibl YICPKABAIOMMX 6¢ HECYUX 3JIEMEHTOB, & TaKKe CMEIH-
BAHAIO HATPHUS C BOJHOM CpeioH, KoI(pUuUMEHTHI 3amnaca npu
pacyeTe ITUX PIEMEHTOB WM UX 30H HA JUIMTENLHYIO MUKIMYCCKYEO
IPOYHOCTL B COOTBETCTBHM C . 3— 5 HACTOMINETO NPHIOKEHAS
u popmynaM 1. 5.6.6 HopM HpHIHEUMAIOT paBHBMU Hy=1,5 1 ny=>3.

7. Ecim tpu pacuere 1O mm. 2—35 HACTOSINETO IIPHIIOKEHHS
YCIOBUSL NPOYHOCTH WM HPAMEHUMOCTU KPUBBIX HE YIOBJIETBO-
psArOICA, rO YTOYHEHHE MOMYCKAeMOrO 4YHCIA LHKJIOB WM JOIyC-
KaeMbIX AMILIMTY]l MECTHBIX HANpPSDKCHHUH, MONYYSHHBIX [0 PacyeT-
HBLIM KPUBBLIM YCTAJIOCTH WM (QopMyliaM, MOXET OBb(ThL NMPOBEICHO
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no dopmynaM n. 5.6.6 HopMm 7 mm. 3, 4 HACTOSIIETO HpHIOKEHMS
HAa OCHOBE aHA/W3a IIPOLecca H3MEHCHHUS TEMIEpalyp W HANpsKe-
HUH B PAacCMATpPUBACMOH 30HE JETAIM B COOTBETCTBHH C HYDKe-
CHICAYIOIAMHE TyHKTAMHA.

8. Ecnm HarpyxeHme MpH OKCILIyATAUMH MPOU3BOUTCA (DU
PA3NIMYHBIX 1EMICPATYpaXx. 10 3HaveHHs Rh, U e, MOTYT OwITb
OIIPEJIE/ICHb! ¢ YYETOM HECTALMOHAPHOCTA TEILIOBOTO PEKHMA.
3navenne Ry, =(R;,),, TPUHUMAIOT 1O KPUBOH IUTHTENLHOH NPOY-
HOCTU NPH MAKCHMALHOH Temueparype (7,), MAKAa Ui JUTATES M-
HOCTH HATPYNREHHS (fy),, <1o:

e 8 (e
o= 2 b,

=0

1€ (7,),— obuee Bpems Harpyxenus upu temnepatype (T,); (1),
BpeMs JI0 Da3pylUeHHs 110 KpHBOI/I JUIATEJIbHOM cTamqecrcon
TpodHoCTY TpH 1emmepatype (1,) npu HaHpﬂ/KCHI/II/I (RY), srizuina-
IOEM pa3pyLIeRHe TIpH TEMICPATYPE (T,)o 3a Bpema (1),
[Mo06HBIM CHOCOOOM OTIPENESISIOT 3uaqe}me em. AUt mOJIyue-
HUSL (1), MCHIOMB3YETCS KpUBasl H3MCHEHMS el, npu temreparype
(T.)o, mpusonAme#t k HanbonmbIeld moTepe TLIACT THYHOCIU  IpU
JUIATEITLHOM CTATHYECKOM HATPYXKCHHH. 3HAUCHHS €= (€ )y, NPH-
HUMAIOT 110 KPHBOH € M3VIEHEHHs B 3aBHCHMOCTH OT BpCMCHH hi(s
JUTHTEILHOTG CTATAYECKOTC PA3PYLICHNS PU TEMIEpa rype i
JUIATEILHOCTH HATPYKECHHUsI er)np\ro (B obimem ciyuae np;é(Jze Jup):

rae (t,),—obmee Bpems uarpyxenns npu temuepatype (7.);
{t )J—Bpe'vm JI0 JOCTHXEHHA IO KpPUBOW W3MCHEHHS e IpH
TeMuepatype (7,), 3HAUCHHS (€,5)o, COOTBETCTBYIOIIETO TEMIIEPATYPE
(T.), m Bpemenn (1,)o.

Ecnu 3navends e, NOCTHIaioT MHEHMYMa TIDH HEKOTOPOM
BPEMEHH JI0 PA3pYIUEHNs (/. TC NpH ¢>{' 3HAYCHHE €/, MPHHAMAIOT
PABHBIM MHHHMAJLHOM

3uauenust (R )y, 1 \e,,,,)“p HCHOJIB3YIOT juist pacueta [Ny ] 1 [0, ]
no dopMmysiam 1. 5.6.6 HopMm u . 3, 4 Hactosmer o TPHIOKEHHS.

Ha puc. 17.5 u 117.6 npuseneHsl npuMeps! ONpeaeaeHus (R,,,,)‘,p
U (€me)up- TIOKA3AH CITYHAH ABYX pabOUMX reMnepatyp, IpuBOAMBIX
x remuepatype (7.), npu onpenenennn (i), H Temiepatype,
NpUBOASIEN K HAMOONbIIEH IOTEpe ILIACTHYHOCTH, NpH OIpene-
JeHuR (1),

9. Eciim npu pacyere N6 mi. 2-—8 HACTOSNIETO HPHJIOXKEHHS
YCIIOBHE NPOYHOCTH HE YAOBIETBOPSETCS, TO C NETbK0 yTOYHCHHS
[OJIYYEHHOTO Pe3yJIbTATA PACYETHOE BpeMsl JUIL PACCMATPUBAEMOT O
UAKTA TPAHAMAETCS DABHBIM HaGONBIIEMY U3 (fo),, H (f)p
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Puc I175 Cxema yderda HeCTalMOHAp-
HOCTH TEIUIOBOrO PeXHMa TpPH Ompeje-
JICHHU TPUBECHHOr O Iipefena UIHTeNb-

Puc I176 Cxema yyeTa HecTalMOHap-
HOCTHM TEeIUIOBOrO PeXHMa IpH ompese-
JICHWH NPUBEJIEHHOrO 3HAYCHUs JIUTENb-

HOM [POYHOCTH HOH MIaCTHYHOCTU

HauGonpiee Bpems U3 yKA3aRHbIX, HATIPEMED (1,),,, PasOmBaroT
Ha MHTEpBajJbl BPeMEHH, JJIi KOTOPBIX M3BECTHO OXHIAeMOe
IKCILTYATALIMOHHOE YHCJIO LUKJIOB JAHHOTO THIA, W Ui MOMEHTOB
BPEMEHH, OTBEYAIOUIMX KOHIY HHTEPBAIOB, BLIOMPAIOT MO KPUBOM
muTensHoM mpodHocTH npu  Temneparype (7,), M no KpuBoit
mmeﬂeﬂnﬂ emt pH TEMIIEpATYpe 7)o 3HAYEHHMS
RL: m el (puc. 117.7).

Ho dopMyaam mn. 5.6.6 Hopm u 1. 3, 4 HacTosuero mpuioxe-
HUSL TIPOBONAT PACYET HOMYCKAEMOro 4Hcia WHkioB [N,| naHHOrO
THII4, XAPAKTEPH3YEMOTO amnnmyz{on Hanpmxefmn (0.5) M acum-
METPHeEit r, UCIIONBL3YSL 3HAUCHUS. Ry ¥ €y, OTBEYAIOIINE [IPUHATOMY
pas6neﬂmo IUTATENIbHOCTH HATPYKEHHsT HA HMHTEpPBAJIBL.

CymMMapHOE yCTallOCTHOE IOBPEXKICHHE C YYETOM MOBDEKICHHAM
OT JpYIMX THIIOB UMKJIOB [OJUKHO YHOBJETBOPSATh YCIOBHIO
m. 5.6.19 Hopm.

10. Ecnu IPH pacyeTe MO HIL 8, 9 HACTOSMIEro IMPUIOKEHHUS
3HAYEHHE ¢ He H3MEHAETCS C TeYCHMEM BPEMEHM M OUpPEdeIseTcs
JIHIIb TEMIEPATYPOH, TO BpeMsS HATPYKEHHS ! CledyeT Da3He/nTh
HA OTJENbHbIE HHTEPBAJIBI, COOTBETCTBYIOIIME PA3IMYHBIM TEMIIEPa-
TypaM pAacCMaTPUBAEMOTO IUKJA; B NpeiefiaXx 9THX HHTEPBAJIOB,
U1l KOTOPBIX HM3BECTHO OXHIAEMOE JKCIUIYATAIMOHHOE YHCIIO
LMKJIOB, PACYeT MOIYCKaeMOro YHCNa HUKIOB | N,| mansoro tuma,
XapaKkTepu3yeMoro aMIIMTYIoH HAanpsKeHud () u Koaq)(bnnncm
TOM 4CUMMETPHH 7, IPOBOAAT 1o Gopmynam 1. 5.6.6 HopM " 3,
4 HACTOSILETO NPMIOKCHWS, MHCTIONb3ys 3HAYeHHs Ra U e,ﬁz,
OTBEYAIONIKE IUTEIBHOCTH MHTEPBAJIOB M 3HAYCHASIM TEMIEPATYPbI
B TpEIeNIaX ITHX HHTEPBAJIOB.

_CymmapHOe yCTanocTHOE MOBPEXOEHHE C Y4ETOM HOBPEKIE-
HAH OT JPYrHX THIIOB UMKJIOB JOJDKHO YIOBJIETBOPSThH YCiIO-
Brro 1. 5.6.19 Hopm.

11. B ToMm ciyuyae, koraa gehopManua 1 HATpSHKEHHA TIOITy YeHbL
M3 PACYETA C YYETOM HOJIBY4EeCTH, 3HAYECHHUS R U €5 MOTYT OHITDH
onpesiejeHsl M0 (GAKTHYECKOMY YPOBHIO IUIMTEJIBHBIX CTATHYECKUX
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Puc 1177 Cxema yyera 3aBHCH- & r

MOCTH Npe/ielid JUIMTENLHOR  Ipod- o

HOCTH M JUTHTENbHOH NIAaCTHYHOCTH mt| T o
OT BpeMeHH

noBpexaesuid. C 3TOH ueibio
BBIYUCISIFOT IUIATEJILHBIE CTa-
TUYECKHEe noBpexneHus D, ) ra
HAKAIUIABAEMBIE TIPH IKCILIY- ”

ATAMOHHOM HArpyXeHuH. DKCIUTYyATAMOHHOE HArPYXKCHHE BKJIHOYA-
€T BCE TUIIbI LUMKJIOB [IPU YUCIIE€ IOBTOPEHUH, PABHOM OXHIaeMOMY
3a paboumii pecypc HAETalU, U OTpaXaeT (AKTHYECKYHO CpeqHIOr0
JUTATEIBHOCTh HATPYXKEHUS I NUKI4 KaXIOTO THIIA W COOTBETCT-
BYIOIIME TEMIIEPATYPbl B PACCMATPHBAEMOH 30HE HETAJH.

JUIMTeIbHOE CTATUYECKOE HOBpEXKICHHE

t

dt
D':JT’

o

A€ [—BpeMsl O pAa3pyHIeHAs NpH JUIATEIBHOM CTATHYeCKOM
HArpYXKeHMH (PAKTUUECKUM MPUBEIEHHBIM MECTHBIM HAlpsLKeHHEM
IIpU COOTBETCTBYIOWIEH TEMIIEpATYpe B PACCMATPHBAEMOM 30HE
nIeTanm.

ITpu 3TOM YUYHTHIBAIOTCS B OJMHAKOBOM CTENEHH MOBpEXICHUS
OT HANpPSKEHUH PACTSDKEHUs U CKATUS, €CIU /IS NAHHBIX 3HAYEHUH
TEMIEPATYp M HANPSDKEHWH IKCIEPUMEHTANBHO HE MOKA3aHO OTCYT-
CTBHE HOBPEXACHHH OT HANPSDKEHAM CXKATHS WIA MX MEHBIICE
3HAYEHHE IO CPABHEHMIO C PACTSDKEHHEM.

3mavenuss RI, u el, npu OupeHKe UIMTENIBHOM IMKIMYEC-
kot mpouroctu no 1. 5.6.6 Hopm u mm. 3, 4 macTtosuero INpH-
JIOKEHUS TNPUHUMAIOT IO KPHUBOM UIATENLHOW NPOYHOCTH TPH
MAKCUMAJIbHOH TeMIIEpaType uHMKJIA U 1O KPUBOH HM3MEHEHUS
el, B 3aBHCAMOCTH OT BPEMEHH MpH TEMICPATYpe IUKjA HArpyXe-
HUS, TPUBOINICH K HAHOOJBIIEMY CHIDKCHHIO IUIACTHYHOCTH, A
JUIMTeNIHOCTH Harpyxeaus (*=D,. JlymrensHoe cratuyeckoe IO~
BpEXKJIEHAE JOJDKHO YAOBIETBOPATH ycnosuo D,<1. Ilpu D, =1
BpeMst 1* paBHO f. IIpH HECTAMOHAPHOM HArpyxeHuu (HaIuMIHe
HECKOJIBKAX THIIOB LMKJIOB) IOJDKHO YHOBJIETBOPSITBCS YC/IOBHE
npoysoctd mo 1. 5.6.19 Hopm.

VYTouyHeHne pacyeTa MO AAHHOMY NYHKTY MOXeT ObITh NpOBE-
JEHO Tak Xe, KaK yKa3amo B I 1.9 HAcTOsIEro mNpuiIoxeHHs.

12. Tlpu wucnojb30BAHMM CTaled C copepkaHmeM HemeTall-
JIMYECKMX BKJIIOYEHHWM Bpuue 3-ro  Oamia, onpenenasieMoro 1o
I'OCT 1778—70, pmomyckaemoe 4HCIO IMKJIOB JAHHOrO THIM
CllellyeT ONpeNeNsATh MO PACYETHBIM KPHBBIM YCTANOCTH Iii 3-—3
HACTOSIIIETO TNPUJIOKEHUS TIPU AMIUIATYAE HAIPSDKEHUS
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Ta6auna 71 3navenns

Creneib K,
Ma 3arps3
o e
350 C|400 C|450 C|S00°C|550° C | 600° C
Jlerupopausple cTamu # cBap-| 3,0 0 ]o 0 0 0 —
Hble COGMHEHHS 3,5 0 {0,04 {007 |01110,14| —
20 0 |6o04]008|012]016] —
45 0 10,04510,09 10141018 | —
5,0 0 10,05 |0,10]0.151020| —
Cranb aycTeHHTHOTO Kiacca u| 3,0 — | — |0 0 0 0
CBApHBIC COC/IMHCHHAS 3,5 — - 10 0,07 | 0,14 | 0,20
4,0 — — |0 0,08 | 0,16 | 0,24
4.5 — -~ 0 0,09 | 0,18 { 0,28
50 - — |0 0,10 | 0,20 | 0,30
JKese30HHUKeNeBblE  UCHICPCH- 3,0 — | — |0 0 0 0
OHHO-TBEpACIOLME Cliasbl  u| 3,5 — | — |0 0,07 | 0,14 | 0,20
CBAPHBIC COC/MHCHUA 40 — | — ]0 0,08 1 0,16 | 0,24
45 | — | — {0 |009]0i8]028
5,0 — — 10 0,10 | 0,20 | 0,30

(Gur)a=(0us) + Ke, AAATET,

rhe (O,p)— PACYETHAS AMIUIMTYJA IUPHBEIECHHBIX YIPYTMX HATIPS-
KEHHH OT MEXaHMYECKHX M TEIUIOBBIX HArpys3ok;

1
KF};:KB<1*I’7W>:

rae K,—xosbduumeHT BiadsHAS HEMETAJLIMYECKHX BKIIIOMCHHH,
npuHEMaeMbill o Tabi. T17.1; Ao-—abcomoTHOE 3HAYCHHE pas-
HOCTH K03((HUIMEHTOB TEM10BOr0 PACIUMPEHHS CTAIN U HEMeTaJLIn-
YeckKMX BKAOYeHHH 1o T1abm I17.1; AT —pa3max TemiepaTypsl
WAKIa, ompenessieMpit mo Qopmyie

AT= Tmax— Tmm!
roe T, uT

max ' wa— MAKCUMAJIBHAS. M MUHEMAJBHAS TEMIEPATYpPHI
UMK/IA HATPSDKEHAN.

13. Tlpu oTcyrcTBUM HAHHBIX O COHEPXKAHMA HEMETAJUIMYECKUX
BKJIFOYEHHH DPAcYeT HONYCKAeMOro 4YHMC/Ia HUMKJIOB CIEXYeT HPOBO-
maTh 1o 1. 12, npunss 3nauenne kodbduuuenra K, Wi 5-ro 6ajuia.

14. Tlpu pacyere MUIMTENLHOM LMKIAYECKOH TPOYHOCTH CBAPHBIX
COEAMHEHNN PACYETHYIO AMIUIATYHY HANPSDKEHHM OUPEHEISIOT KakK

(Car)s = (Car)o/ Pss
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KkodpduupenTos K, u Ao

K, Ao
10 °
Tpyrox, TpvoBas 3ar0ToBKA Hoxoska re
350°C| 400° C {450°Cj 500° C | 550° C { 600° C {350 C | 400° C | 450 C [ 500 C |550°C|600 C
0 (0 0 0 0 — 0 (0 0 0 0 —
0 10,02510,05( 0,08 1 0,10 | — 0 10,02 10,04 {006 |0,08| —
0 10.03 10,06| 0,09 | 0,12 | — 0 0,02 [0,04510,065] 0,09 | —
0 10,035(0,07| 0,11 | 0,14 | — 0 10,025{0,05 (0,08 | 0,10 | — 7
0 10,04 |0,08 0,12 0,16 | — 0 10,03 10,06 |0,09 | 0,12 | —
— 1 — |0 0 0 0 — 0 0 0 0
— ] — |0 0,05 10,11 [0,16 | — — |0 0,04 10,08 | 0,12
— ! — |0 0,06 10121018 | — — |0 0,0451 0,09 1 0,14 | 10
~—1 — 10 0,07 { 0,14 | 022 | — 0 0.05 | 0,11 | 0,16
— | — |0 0,08 10,16 | 0,24 | — 0 0,06 | 0,12 10,18
- — |0 0 0 0 — - |0 0 0 0
— - 10 0,05 | 0,11 { 0,16 | — — |t 0,04 0,08 | 0,12
-1 = |0 0,06 | 0,12 | 0.18 - - |0 0,045 0,09 | 0,14 8
— | — |0 0,07 10,14 [ 022 | — 0 0,05 | 0,11 |0,16
— 1 — |0 0,08 | 0,16 | 0.24 L 0,06 |0,12 0,18

rae @,~—Kko3h(UOACHT CHIDKCHHS [UIHTEIbHON UUKIMYECKOM MpOY-
HOCTH CBApHOTO COeIMHEHHs, NpuHuMaemetit o tabmn. I17.2 B 3asu-
CIMOCTH OT MAaKCHMAJIbHOH TeMmepaTyphl LMKIIA.

15. Ipu pacuete UMKJIAIECKOH MIPOYHOCTH TEMEHTOB KOHCTPYK-
uui, paboTarommx B KOHTAKTE C KOPPO3MOHHO-AKTUBHOM cpenoi
PEAKTOPHOM YHCTOTHI, JOITYCKAEMOE HUCJIO LMKJIOB ONMpPEHENSIOT [0
pacyeTHOH KpHBOW YCTAJOCTH INl. 3—5 HACTOSIUETO INPHIOXCHAS
u dopMmysam it 5.6.6 u 5.6.7 Hopm (1ipr yMepeHHO [OBbIIICHHBIX
1eMIEpaTypax, He BBLI3HIBAIOIIMX II0JIBYYECTh) ISl AMILIATY/IbE
HAMpsOKeHHs,, onpegelsieMoi 1no ¢opmyJie

Ga B
(o)~
HIIA
(0' nF)ks = L%)‘H s

r7ie (G,r), —aMIUIHTy[a YCIOBHOTO YNPYroro HAmpsDKCHHS, Olpese-
ngeMast o mm. 12, 13 macrosmero npunoxenns u pasi. 5.3 Hopwm;
P, U Qp,— K03bOHUIEEHTH! KOPPOIHOHHOIO CHIDKEHHS LUKJIAYECKOM
APOYHOCTH OCHOBHOTO MeTajllla M CBAPHOTO COEHMHEHHMS, Olpese-
JIieMble B COOTBETCTBMM ¢ TpeboBaHuAMM M. 9.6 NpUIIOKEHHS
2 Hopm.
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16. BiusgHHC KOHTAKTA C HATPHEM WIH APrOHOM pPCAKTOp-
HOM YMCTOTHI NIpU PACYCTAX JJIUTEABHONH HUKIMYECKOH IIPOYHOC-
TH He yYATHIBACTCH. Pa3pelIaetca yBEAMYCHHE MOMYyCKACMOIO 4HC-
54 LMAKJAOB JijIA 30H AeTajed, pa®oTaroiiux B KOHTAKTE C HATpH-
€M WM 4prOHOM, COCTaB KOTOpPBIX yHOBJICTBOpAeT Ipebopa-
BHAM  MHCTPYKLMH 110 JKCIIyaTalMH 34 BeCh OKCIUIYATALMOH-
HBIE pecypc. 3a MOMyCK4eMOC YHMCIO WMKJIOB NPUHUMAETCS MH-
HUMAJBbHOE M3 ABYX 3HAYCHHIL:

YUCJA0 IHKJIOB iN%], onpejenenroe o i, | —14 mHacrosuero
IPHJIOKEHAT 1 1. 5.6.6 HopM JUIs aMIUTATYIB! HAIPAKEHHS (C,p),,
YMHOKEHHOC HA KOIPOWIHEHT Xy,

[NO]Na =% Na[NQ]s

YHCIIO LMKJIOB 1O PacyeTnoll KpHBOH ycralocrd mm. 3-—-35 Ha-
CTOSIHETO fIPH.JIOXEHHA IS aMIUMTYAbl [PHBEAEHHOTO YCIIOB-
HOTO YOPYTOTo HAUPKEHUA (csup)a, nogeeHHoH Ha Kko3duum-
EHT Q.

3navenns KOIGGUIHEHTOB Xy, B Qy, NpuBeseHb B Tabd. [17.3.

17. Ilpu pacuere UIUTEJILHONU HUKIMYECKOW IPOYHOCTH 3JIEMEH-
TOB KOHCTPYKLHH, paboTaromux B yCIOBHSAX HEHTPOHHOTO 00iy-
YCHUS, 34 IOMYCKAEMOE YHCAO LHMKNOB JAHHOTO THIA TIPAHHMANOT
MUHVMAJIBHOE U3 ABYX 3HAYCHUIA:

yHCIO WKIOB [Ny =[No]/%r. tae [Ny]—umcno upknos ygaa
AMIUIATYB HAMPSDKCHMH 10 Tl 3-—16 HACTOAILECTO NPHIOKCHUA
amu popmyiaMm ni. 5.6.6, 5.6.7 Hopm (npu pacyerax Asng ycrnoswmit
yMCpCHH() ITOBBINICHHBIX TEMIICPATYP. HE BBIIBIBAKONIUX O3y~
4eCTh);

YUCA0 NMUKJIOB MO PACYeTHOM KpHMBOH yCrasnocTd WM COOTBET-
CTBYFOIIAM YPABHEHMSAM IS AMILIMTY (b HAOPAKCHUH, OnpexelieH-
HOM 1Mo i 3—16 HACTOAIUETO UPHIOKEHAA WM T 5.6.6,
5.6.7 Hopm m noneneHHON Ha KOIDPHUUHMEHT @p.

3uauchud kKoIGOHUUCHTOB %y W Qp HpHBepcHb B Tabdn. I17.4.

18. Ilpu oupemciicHMM AOIYCKAEMOTO HYMCiA OUKJIOB IO pac-
YETHBIM KpHUBBIM ycTanoctd Wi ¢dopmysiam u. 5.6.6 Hopm ana
jgeranedl ¢ [OBEPXHOCTHBIM JH{POY3UOHHBIM  XPOMOHHUTPUAHBIM
HOKPBITHEM ~ aMIUINTYRY —HANPSDKEHHH (O,p), BBIMUCHHAIOT 1O
bopmy.ie

(Sar)s

(e} =

( aF}n ?, El
Tae (O,p),—AMIUATYAA YCTOBHBIX YUPYTHX HANp@HKeHWid, on-
pemenseMas 1o mo. 2—17 HACTOALICTO TNPHIOXKEHUS; @ — KOIP-
duienT, TpuHAMAcMBId  paBHRIM 0,75 IS ayCTCHHTHHIX CTa-
e M OKCIC3OHHKEIEBBIX  AUCICPCHOHHO-TBEPHCIOLMMX  CILIA-
BOB.
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Tabanma 117.3 3navenns Ko>DPMIHEATOB %y, H @y,

Temnepa- | Kosddu- JUMTensHOCTD  narpyXKeHus, Y

Marepuaz Typa, | C HOHT

10 10: 1% | 10t | 100 |210°

o 1 R 1 11

20- 369 | Pra 1 1 ! 1 1 1
- 1 Tolta 17 |20 |21

400 Pra I 1 — -] = —

Yo LS |20 |25 |30 |32

JlerupoBaHHbie cTamm 450 Pra 1 — | 1,05 | 1.05 | 1,05 | 1,05

Yo 1120 |30 (40 |50 |54

500 Pna b - 1105 110 [ 1,10 | 110
%na 1 25 140 |55 176 |73
550 Pra 1 — [ 10| 115 [ 115 | Li5
Yna 1 1 1 1 1 1
20 —450
Pra 1 1 1 1 1 1
na . L5 (20 [25 [30 |32
Crajid ayCTEHHTHOTO 500
e Ora 1 — 11,05 ] 1,05 105] 1,05
Hna P20 30 |40 |50 | 54
550
Pra 1 1,05 | 1,10 | 1,10 | 1,10
Ana ] 25 |40 {55 70|75
600
Pra 1 — | L10 | 115§ 1,15 | 1,15
Ha 1 1 1 1 1 1
20 —450
Pna 1 1 ] 1 1 1
Hna 1 T (13 115 |16
500 .




IIpodoancenue maba. I17.3

Temnepa- | Koaddu- JreNsuocTs  HarpyXeHws, o
Marepuan ypa, °C| waenr
10! 0% | 10° | 10* 105J}>105
o I e e el
Kerne3oHAkenieBbie HNa 1 LY |14 87 120 |21
JUACTIEPCHOHHO- 550
TBEPACIONLNE 1 - - o o o
CILIaBbI Pra
%Na 1 15120 (25 |30 |32
600
Pra 1 — 1,051 1,05 11,051 1,05

Ilpumeuanue. JIas NPOMEKYTOTHRIX TeMIEPATyp 3HAYCHUs KOIDOUIMEHTOB Xy, H Qy,
HOAY9A0T JHMHCHHON MHTEPIONSTHMEH.

MPUJTOXEHWE 8
(pekomengyemoe)

PACYETHO-3KCNEPUMEHTANbHbIE METOLbl OLIEHKW
BUBPOMNPOYHOCTU TUMNOBBIX INEMEHTOB KOHCTPYKLIMHA

1. OBWME NONOXEHUA

1.1. Hacrosinee npusioxennie k Hopmam copepxut pexomenye-
MbIe METO/Ibl PACUETHOH M IKCIIEPUMEHTANBHONH OLEHKH HapaMeETPOB
BHOpanui ¥ BHOPONPOYHOCTH OOOpYyAOBaHus M TPYOOIPOBOAOB
ATOMHbBIX OSIEKTPOCTAHLIHM.

1.2. Hacrosiniee npuIOXKeHHE COAEPXKHT METONBI  pacyerT-

HOW OLEHKM COOCTBEHHBIX YACTOT KONEOAHUN THIOBBIX 3jIEMEH-
TOB ¥ OJKCHEPUMEHTAJbHBIE METOABI OUPEJECHNsT BHOPOHANPS-
KEHHOCTH Y3JIOB Ha MOJESX M HATYPHBIX JJIEMEHTaX KOHCTPYK-
LHH.
[.3. Inst ouEHKM COOCTBEHHBIX YacTOT KoOJeOaHMHl 37eMeHTOB
00OpY/MOBAHYS B HACTOSINEM IIPUIOKEHUH MPCACTABICH PSiJ pacueT-
HbIX CX€M, OTHOCSUIIUXCSI K HauOO/iee TUIMIHBIM y3]1aM, TakhM, Kak
TPYOONpPOBOAB! (CTEPXKHEBBIE CHCTEMbl), IUIACTHHKA W  [OJIOTHE
000J109KH.

1.4. Jlns oueHk¥ YpOBHS BMOpamvii ¥ BHOPOHANPSHKCHHOCTH
B Cjlydae OTCYTCTBHSI PACYeTHBIX METOAMK W CBEACHWI O mapamer-
pax aeficTBYIONMX NUHAMMYECKUX HATPY30K IPeASIATAIOTCS METOIbI
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IKCHEPHMEHTAJBHEIX WCCIENOBAHNM, KOTOPBIe NPOBOASTCA BO BCEX
PeXRMMAX, TPeJAyCMOTPEHHBIX [POTPAMMOH 11yCKOHANAXOYHBIX pa-
60T. BKJIFOYAsl HAYAJIBLHBIN JTAll SKCILIyaTaldd YCTAaHOBOK B CTalW-
OHAPHBIX PeXHUMAX.

1.5. B kxauecTBe OCHOBHOTO YCIOBHS BHOPOIPOUYHOCTH JIIEMEH-
TOB KOHCTPYKUMI pEKOMEH/yeTCsi YacTOTHAsi OTCTPOIKAa COOCTBEH-
HBIX KOJeOaHMH 01 4YacTOT JCTEPMUHMPOBAHHOTO BO3GYXIESHMS.

Ha ocHoBaHmM SKCHepHMEHTANLHBIX JAHHBIX O BHOpPOHANpPSDKEH-
HOM COCTOSTHHY 3JIEMEHTOB KOHCTPYKIHI NpenaraeTcsi IpoBeIeHUES
pacueTa WX JOJIOBEYHOCTH.

1.6. B xauecTBe [ETEpPMMHMPOBAHHBIX YacTOT BO30YXAeHHS
TOPUHAMAIOT

OCHOBHYIO 4YacTOTy BpaUleHMs Bajla Hacoca

o=2nn/60.

rae n—4uciio 0BGOpPOTOB Bajia, MHH ;

4ACrOTY 3NIeKTPOMATHATHHIX CHJI, BHI3BAHHYIO HAJIMYHEM I1a30B
B CTalope W pOTOpe MNPHUBOJHBIX 3MEKTPOABUrarTeledl Hacocos,

2nZ.

Cpor’t

o=
60

rae Z,,,~—19ACIIO NAa30B POTOPa;
4acTOTy IMAPOAMHAMHMYECKUX CHJI, ONpEeNe/sieMyIo KOMHYeCTBOM
Jonatok Z pabovero kosieca Hacoca,

_2nZn
60
YaCTOTY THAPOJMHAMHMYECKHX CHJL, CBS3aHHYIO CO CPbIBOM

BHXpeil IpH HONEPeYHOM OOTEKAHWH TEeMJIOHOCHTENEM 3JIEMEHTOB
KOHCTPYKIHH,

B

2nSty
==
rae St— Oe3pasmepuoe ynciao Crpyxans (mampumep, IS OHHOY-
HOTO CIepXHSI OHO npuaAMaeTcs paBHbmM 0,2, 1ist uncen Pedtnonba~
ca 300—-5-10%); v—cKkopocTh TOTOKA; d— XapakTepHLId pasMep
00TeKaeMoro 3jieMeNTa B HONEPEYHOM CeUeHHH.

1.7. Bo3Gyxjchue, CBA3AHHOE C IyNbCAUMIMU HABICHHH H CKO-
pocreil 110ToKa TEIJIOHOCHIENs, B YACTHOCTH BO3HUKAIOIIAMH IPH
NPOAOJLHOM H KOCOM OOTEKaHWH JJIEMEHTOB KOHCTPYKHHHA, B 00-
mMeM cllyyae paccMaTpUBAIOT KaK HMPOUECC HArPYMXeHHs ¢ IHPOKO-
TIOJOCHBIM CHEKTPOM, WMEIOIMM CcllyyaifHbid Xapakrtep.

B s1oM cnyvae BHOPONPOUYHOCTL OLUEHABAETCS PACYETOM HOJIIO-
BEYHOCTH 7JIeMEHTOB 110 3HAYCHHSIM AMIUMMTYI NEPEMeHHbIX Ha-
NOPSUKEHHH, IIOJIyYeHHBIM OKCIEPHMEHTANLHO HA MOJASNSX HIIH
HATYPHBIX KOHCTPYKIHUAX. :
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1.8. B HacTOSIIEM IPHIIOKEHHH HE PACCMATPHBAIOTCS BOLPOCHL,
CBSI3aHHBIE C MCTHPAHMEM ¥ W3HOCOM 3JIEMEHTOB, BLI3BIBAEMBLIMH
BHOpansIMH.

1.9. B HacTosmeM NPUIOXKECHHM PACCMATPUBAOTCS HPOLECCHI,
HapamMeTpsl KOTOPBIX OCTAKOTCS TMOCTOSHHLIMA B TEUCHNUE 3aaHHOTO
pecypca KOHCTPYKUWH.

1.10. Anst clNOXHBIX CJIy4aeB pacyera COOCTBEHHBIX YaCTOT
KOJMeOanuil MPOCTPAHCTBEHHLIX M PA3BETBJICHHBIX CTEPXKHEBBIX CHC-
TE€M MOTYT OBITh WCIOB30BAHLI IPUOIMKEHHbIE METOIMKY U pabo-
YH€ 1POTPAMMBL, OCHOBAHHBIE HA OJHEPIETHYECKOM U JPYTuX
MeTOoj1ax.

1.11. Ipu cocrasieHuu cxem (Mojenel) /ls pacyera coOCTBEH-
HBIX 9aCTOT KOJIeOAaHMH KOHCTPYKTHBHBIE V3/IbI PeakTOpOB, HAPO-
TEHepaTOPOB M TPyOONPOBOJOB NPEJACTABIASIOT B BHIAE IPOCTHIX
2JIEMEHTOB, TAKHX, KaK CTEPKHEBBIC CHCTEMBI, IIJIACTHHKY M HOJIOTHE
0005104KH.

1.12. Cucremsl Tpy6onpoBOJ0B, TPYOKH, CILTOINHbLIE IHIMHIPEL,
Hecymipe Oajk# MpOW3BOJBHOTO CeYeHHSI B pacyeTax paccMarpH-
BalOT Kak Oalkh WIM CTEPKHEBBIE CHCTEMLI ¢ 3aJaHHLIMU
TPAaHHYHLIMH YCIOBHsiMU. TeIIOBBIE 3KPAHbI pacCMaTpPUBAKOT Kak
nosiorue obosiouky. [lnaciuublL, ONOPHBIE IIUTLI PACCMATPHBAIOT
KaK 1L1ac1 HHKH.

1 13. 3anopHO-peryIupyroLlylo apMaTypy, YCTAHOBJIEHHYKO Ha
TpYOONPOBOIAX M APYIHX KOHCTPYK HBHBIX 3JIEMEHTAX, PACCMATPH-
BalOT B pacyeTax KaK COCPEJOTOYCHHBIC MACChH

1.14. Pacuer coOCTBEHHBIX KOicOAHHH JJIEMEHTOB IPOBOASAT
C y4eTOM MPUCOEIHHEHHOW MacChl TEIIOHOCHTENs, HO Ge3 yuera ero
JBIDKEHMS [P YCJIOBMHM, 4TO CKOpocTh mnotoka v<03v,, rae

1 [mnEJ
vkr:7 —— — KPATHYECCKAs CKOPOCTHL HOTOKA TENIOHOCUTENS., npu
m

KOTOPOH HACTYHNAaeT 1OTeps YCTOMYABOCTH MPSIMOIMHEHHOTO MIap-
HUPHO ONEPTOTO 37eMeHTa I'pybonpoBofa ¢ JummHOW mposnera /;
M-—TnoroHHast Macca 1ertonocurens; EJ—u3rnbuas XeCTKOCTD
CTEPXKHS

Hanpumep, npu mapyXHOM OOTCKaHHM OJMHOYHOTO 3JEMEHTA
[PACOeAUHEHHAs Macca NPUHUMAEICsT PABHOW Macce BHLITECHEHHOMN
KUJAKOCTH.

1.15. Pacyer coOGcTBEHHBIX YacTOT M3TMOHBIX KOJeOAHUH MPOBO-
OAT 6e3 ydyera AeMIDUPOBAHMS CHCTEM.

2. PACHYET COBCTBEHHbIX YACTOT KOREBAHWNA
CTEPXHEBbIX CWUCTEM

2.1. TIpefcTaBCHHbIC PACUETHBIE CXEMbl OTHOCATCS TOJBKO

K IUTOCKEM CTEPXKHEBLIM CHCTEMAM.
2.2. CobcTBeHHas 4YacToTa, COOTBETCTBYROIast k-H (opme wus-
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THOHBEIX KONeOAHmit CTEPXHEBBIX CHCTEM C YUETOM MACCHl TEILIOHO-
cuTeNns, ompexensiercs no Qopmyie

(ol EJ
0-5F 2 (I18.1)

e Q.=2nf,; fi—uucno xonebammit B 1c; (), —k-i Kopensb
9acTOTHOIO YpaBHEHHS; [-—AMMEA yYACTKAa CTEpXHA MEKIy Omo-
pamu; EJ—wusrnOnas XecTKOCTb; m,, m,—NOTOHHAS Macca CTepX-
HS M YYATBHIBAEMOFO TEIUIOHOCUTENS COOTBETCTBEHHO.

2.3. ins  cocTasieHMss HAaCTOTHOIO YpPAaBHEHMS MCHONL3YIOT
obmiee BoIpaxeHne cobcTseHHbIX POpM H3rHOHBIX KoneOauwit

X(x)=C,8{ox)+ C,T(oax)+ C3U (ox)+ C,V (ox),  (T18.2)

e X }x)——q)ymcum KOODJMHATHI X, NPURAMAIOIIEH 3HAUCHHE OT
0 no f; Cy, C,, C;3, C,—DpOU3BONBHbIE HOCTOSHHBIE, OIpEIeNs-
eMble rpaHuIHbIMI yenoBrsmi; S(ox), T(ox), Ufax), ¥ (oax)——Taby-
Juposannbie Qyskmmu Kpbinoa, ompesensieMbie BBIPAXEHHSIME

S{ox) =%(ch 0LX + COS 0X);

T(ox)= % (sh ox + sin owx);
! (I18.3)
Ufox)= 5 (ch o —cos oux);

V{ox) =%(sh ox —sin o).

B kadecrBe rpaHHYHBIX YCIOBHH B ONOPHBIX CEUCHWSIX CTEPXHS
IPUHUMAIOT 3HAYCHHS:

uporu6a X (0, 7);
yrna nosopota X'(0, /);
momenta EJX"(0, 1);

nepepesbiBaromeid  cuipl  EJX "’(0, l), rie X '(0, ), X ”(0, l),'
X0, {)—1-s, 2-n u 3-1 mpomssogubiec ypasuerms (118.2).

3 NOJIyYeHHOH CHCTeMbl ueThlpeX ypaBuenuit ¢ yseroMm (I18.3)
COCTaBJISIETCS OUpENENIUTeNh U3 Ko3(hUIHeHTOB NpH TOCTOSIHHBIX
C,, C;, C3 u C, ¥ npupaBHUBAETCS HYIO.

PackpsiTae onpenenuTeis 1aeT YACTOTHOE ypaBHEHHE, KOPHSAMU
KOTOPOrO SBJSIETCA MHOXKECTBO 3Hadesmi (af),. JUms OuUEHOYHBIX
aCUeTOB OTPAHMYMBAIOTCS HAXOXAEHHEM IIEPBBIX IBYX-TpeX Kopueit
{u ), COOTBETCTBYIONMX OCHOBHbIM (opMmaM KojeOamuit. ucio
HOJIEXAIAX YUeTy KOpHEH HaCTOTHOrO YpaBHEHHs ONPENENSeTCst
UpUHOR CIIEKTPa HATPY30K, CHOCOOHBIX BBI3BATH CKOJLKO-HHOYID
3aMeTHbIe BUOpAIHH.
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2.4. Jlnsi THIOBBIX PACYETHBIX CXEM CTEPXHEBBIX CHCTEM M Oa-
JIOK C Pa3IMYHBIMM YCIIOBHSIMHM 3akpemienust B Tadm. [18.1 —T18.3
[PYBENEHDI 3HAYEHNSI KOPHEH YACTOTHBIX YPaBHEHHH, COOTBETCTBYIO-
MX OCHOBHBIM (GopMaM KoJebamuii.

B Tabn. I18.1 mampl 3maueHWs KOpHEH YACTOTHLIX YpaBHCHWH
OXHOMNPOJIETHBIX OAMOK MPH pa3IMYHBIX BAPHAHTAX 3aKPCILICHHS.
Tabmuupl I18.2 u T18.3 comepxaT 3HAYEHHsS KOPHEH 4YaCTOTHOTO
ypaBuenusi [-00pa3ubIX yY4acTKOB CTEPXKHEH B 3aBHCHMOCTH OT yria
ruba Y [Ist oNpenesienrsi OCHOBHOM COOCTBEHHOM YacToThI Koeha-
HAH B IUTOCKOCTH, HEpHEHAMKYJSPHON ILIOCKOCTH TrHba.

2.5. B pacdeTax CTepXKHEBBIX CHCTEM CO CTYHNEHYATHIM H3MEHE-
HAEM CEUEHMH DY HAIWYAN HPOMEXYTOYHBIX OHOP ¥ [OHOIHUTESb-
BBIX Macc IpPM COCTABIICHMM YacCTOTHBIX YPABHEHWH YYWTHIBAOT
VCIIOBYSL COUPSDKEHUS CMEXHBIX YYacTKOB.

AHaNUTHYECKHE YCIOBUSI CONPSHKEHHS 3AlNCBIBAIOT B BHIE:

paBencTBa mepeMemenuid X _ =X ,;

Ta6nuna [18.1 3navennst o/ Jas CrepkHel ¢ PasIMYHBIME YCJOBHSAMH KpenuieHHM

Homep dopmbl konebannit
Cxema CTepxkHSS
1 2 3 4
Ornept —onepT 3,142 6,283 9,425 12,566
3amemiien — 3alEMIeH 4,730 7,853 10,996 4,137
3aemiIeH — onepT 3,927 7,069 10,210 13,352
Satemien — cpobojien 1,875 4,694 7,855 10,996
Cobonen — cBoboneH 0 4,730 7,853 10,996
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IIpodo.ncenue mata. I18 1

Homep dopMbi xoseGannit
CxeMa CTepkHS

1 2 3 4
CaobojieH - - omept ] 3,927 7,069 10,210
JleBbiit He MOXET TIOBOPAYHUBATHCS, 1,571 4,712 7,854 10,996

B OCTaJibHOM cBOGOMIEH, IPaBbiil onepT

1

JleBblit u mpaBblif He MOTYT ToBopa- | 3,142 6.283 9,425 12,566
YHBATLCHd, B OCTAJILHOM CBOﬁOE{Hl}I

—

JleBpill 3amieMiicH, mpaBeii HE Mo-| 2,365 5,498 8,639 11,781
KCT TIOBOpPAYUBATHCHA, B OCraJibHOM
cBobONICH

JleBbiit cBoboacH, mpaBblii He Mo-| 2365 5,498 8,639 11,784
)KCT" HOBOpa‘iHB&TbCS[, B OCTaJIbHOM
cB0bojIeH

yrioB nosopora X'-=X'r;

MoMerTOB (EJX ")_=(EJX"),;

HEPEePe3LIBAOINMX CHII C YYETOM pPEeakimil Onop H COCPENOTO-
YeHHBIX MaccOBbIX Harpysok (EJX”)_=(EJX"), tR.

B 1abn. I18.4 npuseneHs! rpaduku nepBbix KOPHEH YaCTOTHBIX
YPAaBHEHWI /IS TUMOBBIX CTEPXHEH C HPOMEXYTOYHBIMH ONOPAMHA
U COCPCAOTOYCHHBIMHA MaCCaMMU.

3. PACYET COBCTBEHHbIX YACTOT KOMEBAHWUA WM3OTPOMHbIX
NPAMOYTOMIbHbIX NNACTUH

3.1. Jlns niacTvH, ONEPTHIX 1O KOHTYPY, COOCTBEHHYHO YacTOTY
konebanuii  ompepenstor mo opmyne
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TaGnnua T18.4. 3mavemus of CTEPKHEBLIX CHCTEM C Rp YT IMH p
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Ta6uauua TI8.5. 3uauennus o AAS Pa3IMYHBIX FPAHHUHBIX YCJIOBHH

a,/a, 0,5 0,6 0,7 0,8 0,9 1,0
Omnepr-3amieMiIeH
o 685 | 592 | 551 | 541 | 55 | 574
a,/a, 0,5 0,8 1,2 2,0 3,0 50
Omnepr-cBoGOIEH
o 4,40 2,15 1,14 0,70 0,56 0,51
3ameMteH-3a- a,fa, 0.4 0,5 0.6 0.7 0,8 0,9
EMJTEH
o 9,44 7,69 | 7,05 7,00 | 7,29 | 7,83
3ameMten- a,/a, 0,8 1,0 1,3 1,6 1,9 22
cBobonCH -
o 2,70 1,70 1,41 1,33 1,36 1,45

3.2. [lns nmacrMH, OIEPTHIX MO ABYM IPOTHBOMOJIOKHBIM
cropoHaM x; =0; a,, IpA pa3IUYHBIX YCIOBHAX HAa CTOPOHax X,=0;
a, COOCIBEHHYIO 4acTOTy ONpPEAeNsioT Ho Hopmylie

Q_nza% aD\!?
at \ph) ’

rae o — 0e3pasMepHHIil MapaMeTp YacTOThl, 3HAYCHHUS KOTOPOTO IS
Pa3IMyHbIX TPAHUYHBLIX YCIOBHE HA CTOpOHAxX Xx,=0; a,, NpUBECHDI
B Ttabm. I18.5.

3.3. Jind mnacTuH, 3ameMIICHHBIX MO KOHTYDPY, COOCTBEHHYIO
4acToTy koJsebanumii ompenmessizor 1o GopMye

p\!72
Q=12<4> ’
ai \ph

rae o.— 6e3pa3MepHbIi MapaMeTp 4acTOThI, 3HAYEHUST KOTOPOTO ISt
PA3JIMYHBIX OTHOLUCHWH CTOPOH a,;/a, TPH DPa3IHYHBIX YHCIAX
TIOJTyBOJIH COOTBETCTBYOIMX (PopM KomeOaumit m, u m, NpuBedeHbI
B Tabi. I18.6.

4. PACHYET COBCTBEHHbIX YACTOT KOMEBAHWUM MONOrux
MPAMOYIONbHbLIX OBONOYEK

4.1. Ins cBobGomno oOuEpThIX WOJNOTHX 000704eK C MOJIOXKH-
TCJLHOU KPHBH3HOH M ITOCTOSHHBIMH PAfANyCaMM KPHBH3HBI R, U R,
coOCTBEHHbIE 4aCTOTHI KOJEGAHUH ONPERENSIOT Mo (GopMylne

Qnm = O/ E/p,

TAE O, — NapaMerp, OMNpeaesIseMblii BbIpAXKEHHEM
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a,

gl ) T e
Gy

12(1—p?)
rac SFTOHHIPIH& OGOHO‘IKI/I; m, n—YHACJIO NOJIYBOJIH B HAITpaBJiC-
HHSX 4, d, JUI1 COOTBETCTBYIOMHMX PopM konebanuit; a,, a,— pac-
CTOSIHASI MEXIY KpasMu OOOJIOYKH BAOJL JIHHAH C pagnycaMu
KpuBm3HBl R, u R,
Jia munmmHApHYecKod 00ONOYKH CIeAyeT MHOJIOXATh R, =o0;
R,=R; nmns chepuueckoii obonoukn R,=R,=R.

5. 3KCTEPUMEHTANbHLIE METOAbI UCCNENOBAHUA BWEPALIMIA

5.1. UEAbL 3KCMNEPUMEHTANbBHbLIX WUCCAEROBAHWA

5.1.1. OxcrnepuMeHTaNbHBIE HCCIIENOBaHMS MapaMeTpoB Bubpa-
muit (Bubpomedopmanmii ¥ BHOpOHANpSDKEHUH, MEpeMeneHuH, CKo-
pocTell, yCKOpeHnH W 4aCTOTHBIX CIIEKTPOB) 3JIEMEHTOB KOHCTPYK-
IHH OpOBOAAT B TeX cJIydasx, KOIA HA CTafuH NpelBapHTEIbHBIX
PacueToB OTCYTCTBYFOT CBEICHHS O XapPaKTEPHCTHKAX HEHCTBYIOIIMX
HArpy30K H HX CIICKTPOB.

5.1.2. DxcnepuMeHTaNIbHBIE HOCIEOBAHMS BUO DAL MPOBOST C IENIBEO:

onpefiesicHus ypoBHS BuOpanmii obopyAoBaHus, A1 KOTOPOTO
HX MpeleNbHO MOMYCTHMbIE 3HAYEHHS OIOBOPEHBI TEXHHYECKOH
JIOKYMEHTAIIHEH;

ompenicliCHUS — IUHAMAYECKAX  XAPAKTEPUCTHK  3JIEMCHTOB
KOHCTPYKIui;

onpefieJieHuss MapaMeTpoB BHOpamui KOHCTPYKUMH IUIs IIOCIie-
Ayromeldl OLEHKH HX BHOPOMpPOYHOCTH;

HAKOIICHAS JAHHBIX, HCOOXOMHMBIX i paspaborkm u co-
BEpIICHCTBOBAHUS METOAOB pacieTa H NPOCKTHPOBAHHS KOHCTDPYK-
IMH ¢ y4eTOM BO3HEHCTBAsS BHUOPAIMOHHBIX HAIPY3OK.

5.2. METOfbI MCCAEQOBAHWUNA

5.2.1. Ing onmpedeneHus mapaMeTpoB BuOpammil u BuOpoHanps-
KEHHOCTH KOHCTPYKIMH MPUMEHSIOT METOABl BHOPOMETPHPOBAHUS
U JAMHAMAYECKOTO TEH3OMETPHPOBAHHMS.

5.2.2. Boibop Merona wucCIeOBaHUI [TOJDKEH HPOBOIMTHCA
C y4yeroM IleJIed W YCJIOBHH MPOBEIACHHS WCCIIENOBAHHN.

5.3. OEBEKTbI 3KCMNEPUMEHTANbLHLIX UCCREAOBAHWUA

5.3.1. DKxcnepuMeHTaNbHOE ONpEAEICHHE MUKOBBIX, CPEAHAX HIIH
CPelHEKBAJAPATHYECKUX 3HAYCHMH NapaMeTpoB BHOpamuii MOXHO

474




MPOBOMTL HA HATYpPHbIX KOHCTPYKIIUAX WJIM Ha MX MOJENsX,
BBIOJIHEHHBIX B COOTBETCTBHH C TpeGOBaHUSAMM YCIOBHil nomobus
0O THAPOAWHAMHKE H JAWHAMHUYECKAM CBOMCTBAM KOHCTPYKITHM.

5.3.2. OxcnepHMEHTAbHBIE HCCICAOBAHHS HAa MOJECNISX W Ha-
TYPHBIX KOHCTPYKIMsX HpH pemeHud 3agas mi 5.1.1. u 5.1.2
HACTOSINETO UPHIOKEHHS] MOIYT HPOBOAMTHCS HAa BCEX CTAAMsIX
HNpPOCKTHPOBAHAST H OTPAbOTKH KOHCTPYKIMIL.

5.3.3. Ilpu BBIOOpE MOJENM WMCCIENOBAHUS CIEAYET PYKOBOACT-
BOBATLCA peKOMEHAAnUsAMHU paszf. 5.3 u 5.4 npunoxenns 3 Hopm.

5.4. YCNOBUA MNPOBELREHUA JKCMNEPUMEHTA

5.4.1. B xauecTBe HCxOAHOH HHPOPMAIMH TPH [OCTAHOBKE
SKCHEPHMEHTA JOJIKHBI OBITH MCHOJIB30BAHBI JAHHBIE [0 PEKHMaM
paboThl KOHCTPYKIIMH, XapaKTepUCTHKaM OOOpYHOBaHHMS M mapa-
METpaM  TCIUIOHOCHTEJIS.

5.42. Ha ocHopammu wucxomuod wuHPopMammu TO OOBEKTY
WCHBITAHMH (cM. T 5.4.1 HAcTOSINETO UPHIOXKEHHs) HPOBOASAT
OpEIBAPUTENLHBIH aHAIN3 BAOPOHANPSKEHHOCTH KOHCTPYKIMH C Iie-
JIbIO ONPENENACHAS 30H HOBBILICHHOH HANpPSKCHHOCTH M CEYCHUH
C MaKCHMaJIbHBIMH BHOPONEPEMEICHASIMHE.

5.43. B xauecTBe KOHTPOJILHBIX TOYEK H3MEPEHHH B COOT-
BETCTBUH C 1. 5.4.2 HacTOAINEro NPHIOKCHHS BHIOUPAIOT:

30Hbl COEJMHEHHH pa3IMYHBIX KOHCTPYKTHBHBIX DJIEMCHTOB;

30HBl THOOB TpPYOOUPOBOMAOB;

MecTa KpelyieHus (3a/e0K) 3JIEMEHTOB KOHCTPYKIHI,

CEYECHHS] C BO3MOXHBIMH MAaKCHMAJILHBIMH HpPOTHOaMM INIpH
KosebaHHAx To HE3IAM (dopMaMm.

5.5. AUHAMUYECKOE TEH3OMETPUPOBAHUE

5.5.1. Ilpm HccaemoBaHHsX BHOPOHAUPSKCHHOCTH JJIEMEHTOB
KOHCTPYKIMH METOZOM AHHAMHYECKOTO TEH3OMETPHPOBAHHS Clie-
JlyeT PYKOBOACTBOBATLCS peKOMeHgamusMH mm. 5.5.1 m 5.5.2 mpu-
noxennss 3 Hopwm.

5.5.2. Jlns 3anmcH OGbICTPONPOTEKAIONMX HPONECCOB IPAMEHSIOT
YHHBEPCAJIbHbIE 3aHHCHIBAIOIIME MHOTOKAHAJIBHBIE CBETOJIYYEBbIE
ocryutorpagbl U MHOI'OKAHATBHBIE TEXHUYECKME MarauTorpadsl,
paboTalomue B LIHPOKOM [HAMA30HE YACTOT.

5.6. BABPOMETPUPOBAHUE

5.6.1. B xauecTBe mEpBHYHBIX NpeoGpasoBareliell MexaHHYECKHAX
KxosebaHMii MoOryT OBITh HCHOJB30BaHB NPHOOpPH, B OCHOBY
KOTODBIX 3aJI0XKEHBl TAaKHe NPHHIMOBI NPeoOpa3oBaHus, KaK OMH-
4eCKHH, €MKOCTHbIH, WHAYKTHBHBIH, HWHAYKIMOHHBIA, ONTHYECKHI,
NbE30IIEKTPHYECCKANA H T. A,
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JIns TpPaKTHYECKOTO WCNOJB30BAHMS [PHMEHSIOT Ipeobpaso-
BATEJM W BTOPHYAYIO W3MCPHTCIILHYIO aNlapatypy, MMEIOIIHE
HIDKHIOIO TPaHMYHYIO 4acTOTY HadMHas ¢ A0JIEH WIM €AWHHUL Tepil.

5.6.2. Jlns 3amdch BUOPAUMMOHHBEIX TIPOLECCOB  IIPHMEHSIOT
OpubOpLl,  ykazanHble B 1 5.5.2 HACTOALIETO  NPHJIOXKEHAS
B kadecTBe pErHCTPUPYIOLIMX YCTPOMCTB, HEOOXONMMBIX i
HAKOIJICHHST W XPAHCHHS HMHPOPMANMM, MOTYT CIYXHUTh MEOFO-
KaHa/bHBbIE TCXHHYECKMC MArHATOTpadbl, NO3BOJSAIOMHC NpPH aHA-
Jii3e IIPOLECCOB MHOTOKPATHO BOCHPOW3BOIMTBL TpeOyembie pea-
TTA3AIMA.

5.6.3. lnd 4acioTHOrO aHajam3a NPHUMCHAIOT CIEKTpOaHan3a-
TOPbI € 3AlUChIO YpOBHEH BHOPANUMOHHBIX DPOLECCOB Ha C€OO1-
BETCTBYIOIAX CAaMONHCHAX.

5.6.4. TepMHHOJIOTHS W ONPEAEJICHAS OCHOBHBLIX TIOHATHH B 06-
JlacTH BHOPOM3MEPHUTENILHLIX PHOOPOB JOKHBI COOTBETCTBOBATDH
roCTt 16819—71.

5.6.5. Beibop BHOPOH3MEPHTEIBHBIX NPUOOPOB I NPOBEACHASL
9KCIECPUMEHTANILHBIX UCCTICHOBAHAN AOIKEH YAOBICTBOPSTL TPebo-
panusiM [OCT 25865-—83.

5.6.6. Meronnt M CpeacTBa HOBEPKH BHOPOM3MEPHUTENLHBIX
YCTPOHCTB ¢ NBbE3OWICKTPHYCCKAMH  W3MEPUTC/IbHBIME  BUOPO-
npeobpasoBarensavu,  paboTAOMEMH B JHANA30HC  YacTOT
[—12 000 I'm, moJDKHBI  yiAOBAETBOPATL 1pebosanusm ["OCT
8.246—177.

5.6.7. Ilposepka BHOPOM3MEPHUTEILHBIX NPHOOPOB AOJDKHA MpPO-
BONWThLCA HE pcke dem | pa3 B rox.

5.7. OBPABOTKA PE3YNbTATOB

5.7.1. Ilpu pacumdposke ocummiorpaguyecknx 3anucell U CnekT-
porpamm ONpPEAeSIOT JACHCTBHTE/IbHbIC 3HAYCHUS apaAMETrpoB BUO-
paiuit ¥ OCHOBHBIC YACTOTHI IHEPTETHYCCKOTO CfieKrpa BuOpanwmi,
[O3BOJISIOIAE YCTAHOBUTL XapakTep KosebaTesabHOTO IIpOHEecca.

5.7.2. ObpaboTKy 3anucell BHOPAUHOHHBLIX IPOIECCOB, HMEIOIIUX
clyyaliHBIH XapaKTep, [POBOAAT C HPHBJCYCHHEM METONOB CHEKT-
PaJbHOTO W KOPPEISI{AOHHOIO aHAJN3a.

6. PEKOMEHAYEMbIE METOAb! OLEHKU BUBPONPOUYHOCTU
ONEMEHTOB KOHCTPYKLW#

6.1. OmpuM m3 KpHTepheB obecniedeHHs BHOPONPOYHOCTH SIB-
JIAETCSl YCIOBUE OTCTPOMKM COOCTBEHHBIX 4acTOT KOJeOaHMH 3iie-
MEHTOB KOHCTPYKIHH OT JAUCKPETHBIX YACTOT JETCPMHUHHPOBAHHOIO
BO3OYXIEHUS, ONPE/EASEMBIX 10 I. 1.6 HACTOSINErO HPUIOXKCHHUSL.

VYcoBre OTCTPOHKH COGCTBEHHBIX 4aCTOT JUIS HEPBBIX TpPEX
dopm koneOanmif 37€MEHTOB KOHCTPYKNUH B KaXHOH IUIOCKOCTH
3aIMCHIBACTCS B BHIIE
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Q/0=213 mm Q,/u<0,7,

rae Q,—mHusmas cobcrBennas vacrora konebammi (i=1, 2, 3);
®-—4acToTa BO30YXICHHS.

Jns Gonee BHICOKHX (QOPM KoJNeGaHUM NPH HAJIMYUH BBICOKO-
4acTOTHBIX BO30ymWTeacd BHOpauydid ycJIOBHE OTCTPOHKH HMMeEET
CIICAYIOMIMN BWJ;

Q/o=1l mm Q/0<09 (i=4, 5, ..).

B cnydae HEBO3MOXHOCTH BBIIOMHEHHS TpeOOBaHMH NAHHBIX
YCIIOBHE HEOOXOIUMO IOKa3aTh, YTO YPOBHH BHOpaiMi 3JeMEHTOB
KOHCTPYKUMM HaXOJSrCsl B HOIYCTUMBIX Hpenenax.

6.2. JInsi WCKIIOUEHMS BO3MOXHBIX COYNAPEHHH OXHOTHIIHBIX
JJIEMEHTOB KOHCTPYKIMH, OOBEIHHEHHBIX B TI'Pyumbl (IAKETHI),
OPUHEMAIOT YCIOBHE, YHOBJIETBOPSIOIIEE HEPABEHCTBY

A<(t—d)/2,

e A— makcamanbHas aMIDmMIyJa BHOpomepeMeIneHni 2JIeMEHTa;
{—1ar 5J€MEHTOB C HaubONbIIUM pa3MepoM d B HONEPEYHOM
ceyeHuH.

JIns upomM3BOJILHBIX DJIEMEHTOB, PACHOJIOKEHHBIX C 3a30poM A,
DAHHOE YCJAOBHME NPHHAMAIOT B BHIC

(A4, 1+]14,]<A,

rae A, 1 A,—aMIUIUTY#pl BAUOponepemMeneHnil COOTBETCTBYIOIHX
3JIEMEHTOB.

st xonebarenbHBIX HNPOLECCOB, HMEKINHUX CIAYYalHBIA xapak-
Tep, 3HAYEHNS aMIUIMTYA A, A, 1 A, YCTAaHABJIUBAKOTCA C YIETOM HX
paccenBaHMs C 3aJIaHHOM BEPOSTHOCTBIO; HAUPHMEp, IS HOpMAaJlb-
HOrO 3aKOHa pacupeieneHns npu BepostHoctd 0,997 3Hauenms
aMIUIATY UPWHAMAKTCA paBHeIMH A+ 30, rme O —cpemHekBan-
PATHYSCKOE OTKJIOHEHHE OT CpemHero 3HaueHws A.

6.3. PacyeTHy10 OIEHKY HOJITOBEYHOCTH JJIEMEHTOB KOHCTPYKI[HI
B Clly4ae HAJOKEHUs HAa OCHOBHOW IMMKJI HArpyXKeHUss BHOpOHAIpS-
KEHIH MTpOBOAAT II0 METORMKE, HM3oXeHHOH B 1. 5.6 Hopwm.

Ilpu pacuete HOBPEKACHAS d, B CIy4ac Y3KOIOJOCHOTO CHEKTpa
UCHOJIb3YIOTCH MaKCHMAJIbHasi CpeiHeKBaApaTHyeckas aMIUTUTYHAA
BBICOKOYACTOTHBIX MECTHBIX HAIPSKEHHH ¥ COOTBETCTBYIOMAA €i
4acrora.

IIpu IHPOKOHOJOCHOM CIIEKTPE 3HAUCHHE @, OIPEHCIISCTCS Kak
cyMMa IOBPEXISHAH Ui TEX AaMIUIMTYH MECTHBIX HaIlpsoKeHHH
Y COOTBETCTBYIOINMX HM YaCTOT, KOTOPBIE BHI3LIBAIOT MOBPEXKICHUS
Gosee 10% MakCHMAJBHOTO MOBPEXICHHS HA OJHOM W3 COYCTAHWM
AMILIATY/IBl — 4aCTOTHl W3 BCETO CHEKTpa. ACHAMMETpHS LHKIA
OUpeNeNAeTcs € YYETOM CpemHero HAaupspKEeHHs, [PHHAMAEMOTO
PaBHBIM MOCTOSHHOMY MECTHOMY HANPSKCHHIO OT MEXaHMYECKHX
M TEIVIOBBIX HATPY30K C BKJIIOYEHHEM OCTATOYHBIX HAUpPsKEHUI
paCTSDKCHHUSL.
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ToBpeXkieHUE a3 ONPEHENICTCS C YYETOM TPeX MaKCHMAJLHBIX
aMIUTHTYJ BBICOKOYACTOTHBIX HANPSUKEHHI 0€3 yuera KOHICHTPANHH
<0,>,, <0,>,, <0,>; H COOTBETCTBYIONIAX UM HacTOT f}, f;, /5
VISl KQXKOOTO THNA IMKJIA HEPEMEHHOTO HANPSKCHHMs HA TEPeXof-
HbIX peXuMax. JI1s HH3KOYaCTOTHOrO IHMKJA I-TO THHA HO (popmyne
(5.44) n. 5.6.20 Hopm ompenenstorcs 3HAY€HUS % y;, Uy %3, A OPH
onpeneenma (a3), paccumrbiBaeMoro 1o dopmyre (5.43) Hopm,
K0dpHHIMEHT X; onpeReNseTes 1o rbopMyne

%; h\/u +(%3)

Hons mnoBpexneHHs d onpenem{emx mo dopmyne (5.39)
HopMm ¢ yyeroM MakcHMajbHOH aMIUIMTYIbI BBICOKOYACTOTHOTO
HANPSDKEHUsI TIPU  [POXOXKICHHM pe3oHaHca. YuWCIo UMKIOB Ol-
pErenseTcs C Y4eroM BPEMEHH OSKCIUIYaTANHH B YCIOBHSX pe-
30HAaHCA. ACHMMETpHMs IHKJAa BBLICOKOYACTOTHOI'O HAIPYXEHHs
ONpeneNseTcss MECTHBIM HANPSDKEHHEM OT MEXAHHYECKMX W TeIio-
BBIX HArPy30K IPH SKCIUIyaTAUMH C Y4E€TOM OCTATOYHBIX HATpPS-
JKECHHN PACTSKCHUS NI CEpeidHbl HHTEPBAJa BPEMEHH, COOTBETCT-
BYIOIIEr0 PE3OHAHCY.

MPUITOXKXEHUNE 9
(pekomeHgyemoe)

PACYET HA CEACMWYECKWE BO3QEACTBUA

1. OBOBILEHHBIE CMEKTPbl OTBETA

OO600mIeHHbIE COEKTPLI OTBETA, HPHBEACHHBLIE HA pHC. I19.1
A I19.2, coOTBETCTBYIOT CEeHCMHYHOCTH WIOMAAKA 9 6aiuios,
OTHOCHTENBHOMY feMiupoBaruio K=0,02 u pekoMeHAYOTCS IS
o6opynoBaHns W TpyDONPOBOROB B COCTABE yHH(OHIMPOBAHHBIX
ADC ¢ BBDOP-1000. [{na ceficMuunOCTH HEXE 9 GaJUIOB 3HAYECHHS
ycKOpeHH#, noiydeHHeie 1o puc. I19.1 u I19.2, ymuoxaror Ha
koodpunment mnepecuera m3 Ttabu. I19.1.

Tabnuma I19.1. 3uadenns roadduumenra nepecdera

CefCMAYHOCTh  MUTOWA KK 8 7 [ 5

Koxhdumenr nepecuera 0,5 0,25 0,12 0,06

3HavYeHHMst YCKOPEHMl 1JIsi [POMEKYTOYHBIX OTMETOK 06o-
pPYAOBAHHS HIM TPyOODpPOBOHXOB MOI'YT OBITH ONpPEHENEHLI MHTEp-
TIOJISIACH.
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Puc. 119.1. O6obmeHHbIe CIEKTPLI OTBETa TOPH3OHTAIBHBIX Konebanuii npu K=0,02
H CeHCMMYHOCTH ITomanxu 9 Gamios
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Puc. 119.2. OGobmieHHble CHEKTpa OTBETa BEPTHKATBHBIX KoJebammit mpn K=0,02
¥ CeHCMMYHOCTH IUIOmafk# 9 Dasuios

2. YHUONLMPOBAHHbBIE METOflbl PACYETA
OBOPY[JOBAHWSI M TPYEOIMPOBOAOB
HA MPOYHOCTb OT CEMCMMWYECKMX BO3AEMCTBUN

2.1. YCROBHbIE OBO3HAYEHWSA, WHBEKCHI W OMPERENEHNA

NLC —mHenuHelHas cucTeMa

LC-—rnmHelHasg cuCTeMa
DAM—weroa AWHAMHYECKOTO aHAIM3a
LCM — nuBefiHO-CIeKTpaNbHBI MeTOq

my, — kordunmeT MHEpUMA /-H NAapUHMANBHOW CHCTEMBI (HUaro-

HAJIBHBIA 31eMeHT Marpuubl [M ])
[C]—mMatpHia XecTKOCTH
[M ]—marpuna macc (uHepuum)
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{x}, {X] —BeKTOPEI OTHOCHTCNLHEIX TepeMeIerui, CkopoCTell | YCKo-
peHEL COOTBETCTBEHHO
N-—uucino creneHeidl csobomsl
B]-—MaTpuna JIeMI(pHPOBAHAST
R} —BeKTOp PEaKTHBHBIX CHJI OT «HEIHHEHHBIX CBS3ei»
{cos (X}f'BeKTOp HAIPABJIAIOWMUX KOCHHYCOB
\j} (1) — ycKOpeHre OCHOBaHHS PACYCTHOM MOIENH (aKCeneporpamMma)
{F} — pe3yin1upyroluii BEeKTOP BHCLIHHX HATPY30K

f— cobcrrennas 94CTOTA, I'y

a— ycKopenne, m/c’

H'-—ormetxkn oGopyloBaHus HIH TpyOonposoia, ™M

®-—Kpyropas coOC1BeHHas yacToTa KoJeOanui oOopyloBaHHS
um TpyOonpoBoZa B BO3AYIUHOI cpede. pajj/c

®—Kpyrosast cODCTBEHHAd YacToTa KojeOaHHE 060pymOBaHHS
win 1pybonpoBoga B KHAKOW cpeme, paj/c

C—xoa(dunment skecrrkocrn, H/M

Cp— xoaduupeHT casura

M-—wmacca gacti ofopygosauns mwin TpyGomposoaa

_M—npucoeqHHCHAAs Macca JKHAKOCTH, KT

M, ,,— NPHBEICHHAS Macca 4acTH 000pyI0BaHHs WiH TPYOONpoBO-
da C Y4eTOM HPHUCOSIMHEHHOM MacChl XHIKOCTH, KT

M, —norowHag Macca wacTH o0opyloBaHus WIM TpyGonpoBona,
Xr/™m

M ,—Macca KHJIKOCTH, BBITCCHEHHOM TOIPYXEHHOH B Hee 4aCTHIO
0609)’[{0Bdﬂ[/lﬂ WM TpyGonpoBoaa, Kr
—9,81 M/c® — yckopenue CBOOOJHOrO NaeHHs

G;Bec

g—cmiaa, H

m-—MOMEHT cuibl, H M

E—wmonyns yupyrocta, H/m?

AK03£$HHHCHT [lyaccona
£ —KOIOPMIUCHT IIPUCOCAMHCHHON MAacChl
M’ — GyHKIESA OT KOOPAMHAT 4YacTH oGOpYHNOBAHMS, HPEICTAB-
SO PACHIPEieTIeHHE €8 MacChl, K&

A— QyHKHMA OT KOOpIHMHAT 4acTH oGOpYHOBaHUS, ONpeaeNsto-
mast GopMy paccMaTPHBAEGMOIO KOJMeGamus U NpeacTaBIsIo-
mas OTHOIICHHE HOEPEMEIUCHMH TOYeK 4acTH 00OpymOBaHAS
K TIEPEMCIICHHIO [OYKH TPHUBEJCHHS, KOTOPOEe NPHHAMAETCS
paBHBIM ¢ AUHHIE

8 —nepeMernieHne, M

A, —uJomasbs NONEPeYHOro cedeHus, M*

[— ANMVHA 3NMEMEHTA KOHCTPYKIHH, M

d— guamerp,

{——mar OoIBepCTUH, M

§— TOMIAHA, M

J—MOMEHT HHEPHUM MONEPEYHOLO CCUCHHA, M

Jo —MOMEHT WHEPUMM BPAIEHHS MACCHL, KT *M>

i—pasuyc HHepUusd, M

Z—MHCIO 3JICMEHTOB KOHCTPYKIHH

4

ER?
—— IAJIMHPUYECKAS JKEeCTKOCTh, H M




HNHpexch

i~ JIIsL ApaMeTpOB, OTHOCSIWMXCA K i-ff qactm oGopynoBaHus
§t— ISl IapaMeTPOB, OTHOCSMIAXCS K CTATHYeCKOM HAarpyske (OT
cobcTBenHOrO Beca)

kr— A KpUTHYECKOTO 3HAYEHWS IPH pacueTe Ha YCTOHYHBOCTH
red— Ui MapaMeTPOB, OTHOCAIIMXCA K TOYKe NPHBEICHHS

|— 171 mapaMmeTpoB, OTHOCAMIUMXCS K JIamaM

W— sl IapaMeTPOB, OTHOCSINHMXCA K OGomram
a~—HapyXHbIH

OMPEAENEHNA

Onopnan c6asv (onopa)— KOHCTPYKIHS, COSAMHSOmAs OOOPYHOBaHUE
WIH TPYOOIPOBOJ ¢ TOYKOM KperuieHUs (AaHKEepHHIH GonT, KpenekHas jana,
OHOpHBIK (TaHen, amMOpTH3aTOp H T. IL).

Heonopnas <6536 — KOHCTPYKUMS, COSOUHSIONAs arperatsl 000pynoBa-
HES Mexay coboil (matpybok, cmiasoH, TpyOompoBomsl M T. IT.).

AMopmuzamop — MeXanu3M WIH THAPOMEXaHH3M, COSHUHSIONME 060-
PYHOBAHHE C TOYKOM €ro KperwieHHs B NESX NOBBIUEHUS NPOYHOCTH 3TOrO
00Opy/IOBaHUS TPY CeCMUYECKHX HArpy3kax. KOHCTpykmus aMopTH3aTopa
HOJDKHA O0ECEeYMBATE MAJYIO KECTKOCTh €I0 IPH TEMIEPATYPHBIX HepeMe-
IeHAsIX 060PYROBAHHUS U GOJTBIIYIO KECTKOCTD NIPH CEHCMUYECKUX HAT PY3KaX.

JKudkocmp, B KOTOpOH HAaxXomuTcs KoJeOMIoieecss Teno, CYMTAIOT
beszepanuunoil, eCIIM pazMep COCyla B HalpaBIeHMM KonebaHwms Tema Goinee
YeM B 5 pa3 MpeBsIIIaeT MaKCHMAbHBIN pa3Mep Tela B 3TOM HaIlpaBIICHHUA.

2.2. BbIBOP METOAA PACYETA

Meroa pacuera BeiOupaercss B cooTBercTBuM ¢ Tabu. I19.2.
TpybonpoBoabl AOMyCKaeTCsi PacCMAaTpPUBAThL KaK JHHCHHBIE CHe-
TEMBI.

HcxoaHbIME TaHHBIME 10 CEHCMHYECKOMY BO3ICHCTBHIO SBJIS-
FOTCS aKCEJepOrpaMMbl HJIM CIEKTPbl OTBETA.

Tabnuna I19.2. Pexomengauuu no BhIGOPY METOJA PacHeTa M MCXOMHBIX AAHHBIX
CeficMHYECKOT0  BO3CHCTBHA

Tun pacyeTHOH MOJenH Merox pacuera Vcxonmrie pamsbic 110 BO3ICHCTBUIO

'LC DAM nm LCM AxceneporpaMMbl WIH CIEKTpPbI
OTBETa

NLC DAM Axceneporpammbl

2.3. MPUHLMMBI MOCTPOEHUS MEXAHWYECKOM MOAENM
W PACYET EE MAPAMETPOB
2.3.1. Ilpuanunel nocTpoeHuss U TPEOOBAHMS K MEXAHHYECKOM

Monein obopynoBaHus.
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Jns nposejiennsi pacdeTOB NEMEHTOB 00OpPY/OBAaHHS HA NMPOY-
HOCTBb OT CeHCMHUYECKMX BO3JCHCTBHMH COCTaBISIOT MEXaHHYECKYIO
Mojienb 00OPYIOBaHMS, COCTOSIIYIO M3 MAcC, COSAMHEHHBIX MEXTY
coboM ¥ C TOYKaMHM KpeIUIeHUA CBA3AMU. DJeMEHThl 000pyJOBaHuS,
HUMEIoIMe Maliyro Maccy (y3el KpenseHHs, aMOPTU3aTOp U T. 1),
BHOCAT B MOJIEJb TOJIBKO KaK CBf3b, 00JIaJaloNlylo OHpe/e/IeHHOM
KEeCTKOCThIo. Ecim oGopynoBaHue COCTOUT U3 OTNENBHBIX arpera-
TOB, XECTKO 3aKpeleHHbIX ¥ HMMEIOIIUX HEONOPHBbIE CBH3HM, ITH
CBSI3M B JIaNbHEHIIMX pacyeTaX HE YYUTHIBAKOT.

Pacuernas Mexanndeckas Monenb 00OpyAOBaHMS MMM TpyGonpo-
BOJOB JOJDKHA OTpaXaTh OCHOBHBIE [IMHAMHUYECKME CBOMCTBA
paccMaTPHBAEMOl KOHCTPYKIUH, YIOBNETBOPATH 00beMy HEOOXOH-
MOM pacYeTHOH NMPOBEPKH ¥ BO3MOXHOCTAM NPOrpaMM pacyeTa Ha
3BM wu (uu) BHIOpaHHBIM METOMAM pacyera.

2.3.2. Pacuer OCHOBHBIX HapaMeTpPOB MEXAHUYECKOH MOJENHN
obopynoBanus.

2.32.1. Ana wactm oGopymoBamus, KOTOpas MOXeT ObITh
CXEMATH3UPOBAaHA B BH/JEC COCPEJAOTOYEHHONW MacChl CO CBS3BIO,
maccy U kodbHIMEHT XeCTKOCTH ONpeieNsfoT Ha OCHOBE 4Yep-
Texeit. [ BoluMCIIeHHS KOADOUIHMEHTA XECTKOCTH HCHONB3YIOT
METO/bl COMPOTHBICHUS MAaTePHAJIOB.

Kpyroeyro cobGCTBeHHYIO 4YacTOTy ONPENESAIOT 1o (QopMmyse

(u,»:\/C;/M;.

2.3.2.2. {ns onpeleneHHs Macchl, Ko3(pOHUIUEHTa XECTKOCTH
U KPYroBoil COOCTBEHHOH 4acCTOTHI jAeTalled M COOPOYHBIX €UHHIY
C pacrnpeJe/ieHHBIMI NapaMeTPaMHU HCHOJIB3YIOT METOJ NPHBEACHNS,
KOTODPBIA 3aKJIIOYAeTCAd B CIETYIOIIEM:

1) 3aar0T oONpeeneHHyl0 KpUBYIO nporuda, KoTopas MOXeT
UMETh MeECTO TNpH KojeOaHuAX (B NEPBOM HPHOJIKEHUU — ITO
KpHBas CTAaTHYECKOTO TNPOrmda OT BECOBBIX HATPY30K);

2) BHIOMpPArOT TOYKY NMPHMBEACHHS (TOYKa MOXeT ObITH BEIOpaHa
NPOU3BOJILHO, HO JIOJDKHO BBINOJHATBHCS YCJIOBHE: IPU KoneGanHsx
KOHCTPYKIMH TIepeMEIicHHe TOYKH NPHUBEICHUS OTIMYHO OT HYJIH);

3) BBIYMCISIOT 1 IPUHSTON TOYKM HPUBEICHUS NPUBEACHHYIO
maccy Mred;

4) onpenesfrOT KPYroByHO COOCTBEHHYIO 9acTOTy 1O ¢hopmylie

mL:‘\/>CI'Ed/MY€d'

B obuiem cityyae juis 9acti oGOpyIOBaHHS C pacnpejie/leHHbIME
napaMeTpaMu

Moy={[{ M A% dx dydz;
Crea=211874,
rae I187,;,= | — noTeHnmainbHas SHEPIUA YacTH OOOPYMOBAHHA IPH

nepeMeNIeHHd TOYKM TIPUBE/JCHHUS, DABHOM CAMHMIC. 3HAYCHWS
M,eg 1 C,oy MOTYT OBITH BBIYHCICHBI Takxke 1o ¢opMynaMm
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[MpuseneHubie X03bPUIHEHTHI XKECTKOCTH MOTI'YT OBITEL OIpesese-
Hbl MeTOJAaMHu CONpOTHBIeHMs MartepuanoB. IlpuyeM mius neraneit
majiol mamenl (s//>0,3) ciemyer VyYHTHIBATH BJIWSHUE C/BHIA,
YMHOXasl NPuBE/CHABLIA X03bQUIHEHT KeCTKOCTH Ha Kod(dumneHT
casura Cp, ONpeneisieMbiif B 3aBHCHMOCTH OT (GOPMEI JeTajm.

2.3.2.3. Ecnn anst 9actu 000py/I0BaHAS C IOCTOSHHLIM IIONEPEY-
HBHIM cedeHneM (moCTOSIHHAS TIOTOHHAs Macca M,;) B KayecrBe
kpuBoii mpormba BLIOpaHA KpuUBas CTATH4YECKOro mnporuda ot
COCPENOTOUeHHOM cuibl F, NMPHJIOKEHHOH B TOYKEe IPHBEJCHHS, TO

1
Miey= M'I{ A2 (9)d9,
4]

rje A,(3)—oTHOCHTENbHAA KPHBAS CTATHYECKOrO NPOrnba oT CHlbI
F; §—orHOCHTENLHAS KOOPAMHATA.

B sTOM ciyd4ae mpmBeNeHHBIH KOd(PQUUHCHT KECTKOCTH pPaBeH
cmie (Wi MOMEHTY), BBLI3LIBAIOINEGH B HAIpaBjieHHH JeHCTBHS
fepeMelcHue TOYKH IIPUBE/ICHMS, PaBHOE eIUHHLE.

2.3.2.4. TlpuBeneHHyrO Maccy 9actu oOODPYOBaHHS, HaXOJSIIE-
rocsi B JKHOKOH Cpele, OMPENENSIOT C Y4eTOM IPUCOeAMHEHHOMN
Macchl KHIKOCTH 1O (opMmyJle

M, ei=M, e+ M
Tpucoe/uHeRHY0 MACCy SKHAKOCTH BBMECASAIOT [O (GopMyie
M = éMQ

2.3.2.5. {na gacreit oGopymoBanns, HAXOMAMMXCS B Oe3rpaHnd-
HOHM )ujaKoctw, § cieayer npuHUMaTh B cooTBeTcTBRE ¢ Tabia. 119.3.
©2.3.2.6. Kospdumuent & 118 QuIABIPAIECKEX TEMEHTOB, HAXO-
JAOIAXCS B OTPAHMYEHHBIX 00BEMax BOJALI, MOXHO OIPEAENHTD 110
puc. 119.5. N

2.3.2.7. TloroHHYI0 Maccy CTepxHs M, C y4eTOM IPHCOEANHEH-
HOM Macchl BLIYHCISIOT 10 (QopMmyJie

My=M,+M,,

rac Mz—npucoe,:mnemlaﬂ IIOTOHHAasA MacCa >XUAKOCTH, OIpPeac-
nsemas no dopmyne M,=EM,,, M, —mMmacca XUIKOCTH, BBITEC-
HEHHAH CTCPXHEM eJWHMYHOM [TMHBL

2.3.2.8. Jlast cocyna mim CTEPXKHS, MOJNHOCTHIO 3ANOJHEHHOIO
KHUIKOCTBIO, 4 TAKXKE Ul BEPTHKAILHBIX [UIHHIPHIECKAX COCYIOB
C OTHOUICHHEM BBICOTBI XHUAKOCTH K pamunycy cocynaa 60}1}:11[6
YeThIpeX NMPHCOSJUHEHHAS MAcCa JKHAKOCTH PaBHA MAacce >KHIAKOCTH.




Tabauua I19.3. 3uauenns xodpdnumenta &

Haupasieade NEPEMELLICHHA [IPH
®opma wacTi 06OPYAOBAHHS Koichannax 13
Jumnebtit wamassp (/>84) TepreHARKYIAPHO  TPOAOID- 1,0
HOi ocu
Koporknii mmansap (/<8d) To xe Mo puc. 119.3
TMakeT NATHHAPHYECKAX CTEPXK- » Tlo puc. I19.4
Hei
lap Jlo6oe 0,5
g Puc. 119.3.  Kodpdunuent mpHCOETMHEHHOX
10 MacChl  JUIA  OJMHOUHBIX  NHIMHAPHYECKAX
CTepXHEH TpH KoneGaHuAX B 6e3rpaHHYHOM
g8 T~ 06BEME KHAKOCTH
06
o4
8 4 2 7
/D
e
E
l o

XS
e 7
OO B
T3 g5 47 g9ak
8

Puc. 119.4. KosbduiuenT NPHCOCAMHEHHON Macchi AN [AKETOB CTEPIKHEH:
d-—PACIOJIOXKCHHC CTC}‘))KHEiI o T_peymnbuoﬁ CETKe; 6— PACIOTOXCHHE CTC}‘))KHCﬁ 10 KBaupaT-
HOH ceTke; 6— koadduuuent &

2.3.2.9. Kpyrosyto coOCTBEHHYIO 9acTOTY 4acTH 00OpYyHOBaHHA,

HOTPYKEHHOH B KHAKOCTb, ONpENesAloT o dopmyiie
- C,
;= red

M,

484




g

] i

» | a0

il Iakiocs

Rgirs

LA

[2ARTARN LY

s FPRK

4 AR

RELNZEONY

, NN
\\\\ N~

8) ]

K41 42 43 1% 158k

Puc. I19.5. Cxema (a) n 3aBHCHMOCTb KO3DGHIHEHTA TPHCOCTMHEHHON Macchl o1 bja
V1% OpMHOYHBIX CTEPXHEN npy KoNeGaHusx B OTPAHMYCHHOM OOBEME XHAKOCTH (6).
Ipu Jla<2 BO BCEX ciyyasx chexyer mpuHEMaTth £=1,0

Hi

o;

;= e,

ST+ MM,
2.3.2.10. Yacroty cBobGoaHbIX koiebanmii gactu obopyoBaHHs,
KoTopas MOXET OBITh CXEMaTH3MpOBaHa B BHAE NPAMOJIMHEHHON
O/THONIPOJIETHOM OalKd NOCTOAHHOIO TONEPEYHOrO CEYeHHs, OIpe-

JEJISFOT Mo (opMmyJie
E,
(Di:i 1’
2\ M,

rme  X—KOdP(UUMEHT, OnpeneiasieMblii B  COOTBETCTBUH C
tabu. T19.4.

Jna stux xe yacreit obopymosanus B Tabus. [19.4 npusenenst
3HAYEHUA NPHUBENCHHBIX XECTKOCTEH M NPHUBEICHHBLIX MACC.

2.4. PACYET TUMOBbLIX KOHCTPYKLUNA, CBEOPOYHbLIX EAWHUL
W RETANEN OBOPY[OBAHMWS

2.4.1. Buibop pacueTHLIX CXeM.

2.4.1.1. PacueTHble CX€MBLI OCHOBHBIX THUMOBBLIX YacTeii 00opyI0-
BaHWs IpHBeAeHL! Ha puc. [19.6 u I19.7.

2.4.1.2. BrieMHYIO 4acTh pPEaKTopa, COCTOSILYIO, Hampumep, U3
BLIEMHOI'O 3KpaHa, B HIDKHel CBOel YaCTU COEMMHEHHOTO C IUIMTOM,
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Tabnuua I19.4. 3uaveHns npaBeleHHBIX HKeCTKOCTeil H Mace

PacueTHas cxema x Cros Mo
= L >~ | 24 Ef
r 13 2007 0.4M,1
J*——‘t*‘—’l 154 Ef
4 ot 102=<- 0,43M,1
9.86 E
= t = 485 I—‘f 0,5M,1
iy A 3 E
| . . 3,1 —{ 0.25M,1
= - 1

IIPH pacyeTe B TOPH3OHTAILHOM HANPABIEHHH PaéCMaTPHBAIOT Kak
KOHCOJIbHYIO TMJIMHAPHYECKYIO Oajiky, KoTopas HarpykeHa PaBHO-
MEPHO PACTIPE/IENEHHON MacCor IKpaHa U COCPETOTOYEHHON Maccolt
ATE. BepxHmil KoHTYp Oajku KECTKO 3aINEMIIEH, 4 HIDKHHEI
KOHTYP MOAKPEILIEH >XKECTKOH IIMTON.

2.4.1.3. Texsonorwueckuif kaHajy pacCMAaTpPUBAKOT KaK CTep-
KEHb IIEPEMEHHOTO NOLEPEYHOIO CEYCHHS, UMEIOIMI KECTKYIO
3a/€IKy B ONOPHOH IUIMTE M IPOMEXYTOUHBIE LIAPHUPHBIE OIO-
ppl B MECTax MpOXOJa KaHana vepe3 MUCTAHNUMOHUPYIONME IEp-
(hopupopannbie WKHTH. CTepXeHb HATPYKEH pacIpefesieHHOH Mac-
coit.

2.4.1.4. Tlpusoxy cucrembi ympasieHus # samptsl (CY3)
paccMaTpUBAIOT KAaK KOHCOJIBLHYIO CTEPXHEBYIO CHCTEMY, COCTOS-
Y0 U3 TpyOuaTBIX CTEpKHEH CTYIEHYAaTO-HEPEMEBHOTO CEUCHHS,
KOTOpBIE HATPYKEHB! pacnpe/ieJieHHON coOCTBEHHON Maccoil U co-
CPEIOTOYEHHOM Maccoll npuUBOAHBLIX MexanmaMoB. CrepxHeBas
CHCTEMAa MMEET MOAATIMBYIO 3afeJKy B KDBIIUKE 32 CYET HONATIIM-
BOCTH y3Ja KpemieHus mnpmeoga CY3 K KpblIKe.

2.4.1.5. TpyOku TennooOMEHHBIX allfApaTOB CUMTAIOT OajkamMu
NOCTOSIHHOTO CEYEHMs], 3AIEMJICHHLIME B OIOpax (TpyOHBIX JOCKaXx,
muadparMax) ¥ HArpyXCHHBIMH DABHOMEPHO pacIpeaeiCHHON
Maccoi.

2.4.1.6. Tlimtst, quadparmsel, TpyOHbBIE TOCKH, KPBILKH, IUTOCKHE
9KpaHbl M JPYrH€ aHAJOIUYHBbIE KOHCTPYKIHMH PAaCCMATPHBAIOT KAK
CIUIOIIHbIE ILMTHL B 3aBHCHMOCTH OT KOHCTPYKUME KpPEILICHHS
KOHTYD IUIMTBI CYMTACTCS 3AINEMIICHHBLIM HJIM CBOOOIHO OIMparo-
muMca. B ciywae pacuera TpYOHBIX JOCOK WM MHBIX Iepdopupo-
BAaHHBIX KOHCTPYKUMH B pacuetr BBOJSATCS NPHBEICHHbIE XapakTe-
PUCTHKM, CBOJsIME NePOPUPOBAHHYIO [LIMTY IO KECTKOCTH
K CIUIOIIHOM.
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1

PIIIIITIITIN

Puc. [19.6. PacueTHbie CXEMbI THIIOBBIX Y3JIOB:
a—suieMHas 4acth; 6 —npuBox CY3; ¢— TeXHONOrHYECKHA KaHait

/A"//"%"/ 2.

3 g %ﬂ
I

a) 4%

Puc. I19.7. Pacuertdble CXEMBI THUHOBHIX y3JIOB:
a—TpybKka 1emnoobmennuka, 6 —nepdopHpoBaHHAd ILIATA

IMpurEMactcs, 410 AIMTA HATPYXKEHA PABHOMEPHO Pacnpe/esieH-
HOH Maccol.
' 2.4.2. PacueT OCHOBHBIX NAPAMETPOB MEXAHHYECKOM MOJEIH JUIs
THUINOBLIX JETaseH.

2.4.2.1. Tlpu pacuere coOCTBEHHOM 4acTOTHI KoJjebanuit xopmyc-
HOTO 00OpYNOBAHMA Macca y3JI0B KPEIUICHMs BBHIY €€ MaJOCTH 1O
CPaBHEHMIO € Maccoil OOOpPYMOBAHUS HE YYHUTHIBAETCH.

IIpuBenennas KECTKOCTh y3Ja KpEIUIHHS ONPENEJIAETCs 1O
dbopmyne

C = CreaidCreanwZifw

“red — N
CreaiZit CreawZu

Jns Gonra B HAOpaBJIEHUH €I0 OCH
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4 2%
22a
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7 D
P Er Yy g 7
L
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N
Puc. T19.8. Dckus  xOHCTPYK- 7
ouu (@) # pacueTias cxema (6) oV
y37a XpenneHus C nanamm
THNa Gajnok G2a____ |

Puc. [19.9. Dcku3 xomcrpykumu (@) # pacdersHas cxema () y3jna KpEIUICHHs
C ONOpHbIMH (IaHIAMK

E, A5,
Cred,w = '_‘l_' .

w

Mpusencuabie ko3hGUIMEHTH KECTKOCTH Nlap (ONOPHBIX (Ian-
1eB, HAXUMHBIX (aHUeB) BHIYUCISIOT:
s Janel THna 6Ganka (puc. 119.8)-—mno dopmyne
3EF
Creai =" Cos
] .
140,75 (s/)?’
AN onopHoro ¢uanna (puc. I19.9)—mno dopmyne
Es®
Cred.l :02_0( CQ’

1

———,
1+0,63(5> n?
al\a b

rae a, b—pa3mepbl ONOPHOro (uaHua.
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Ta6nuna I19.5. 3Havennst Kodddunmenta o

afb | 1,05 L1 1,15 1,2 1,25 1.5 2,0 3,0 40 5,0

o 0,0001 | 0,0004 | 0,0014 | 0,003 | 0,005 { 0,025 | 0,088 | 0,209 | 0,293 | 0,35

YucieHHbIE 3HAYCHUS KO3 GUIMEHTOB O pUBeaeHEl B Tabut. I19.5.
Hns cexropubix jdan (puc. I19.10)

Es® mz,
a’u 2na

Cred,l o2

TA€ M — [UINHA KYTH OXHOM JaMbl, U3MEPEHHAS N0 OKPYXHOCTH PajfH-

ycoM a. 3nagenue Cy ONPEAENSIOT TaK Ke, KaK A1 OfOPHOTO (Ianma.
HAasg nanm H OHOprIX (diaHUeB, TNOAKPEIUICHHBIX pedpamMu

xectkocTH (puc. I19.11),

C,
1
Co 7%
4,
hl
A [0
o= e

~h,

IJ1e z— YUCIIO CeKUHH; /1, , h,— PaCCTOSHUSL COOTBETCTBERHO OT BEPX-

Helt 1 HKHEH KPOMOK ONEPEYHOTO CEUCHMUS; § (X)—CTATHIECKUI MO-

MEHT HEEPIUH IL1OIHA/M HOTEPETHOT O CEUCHIST, b(X ) —LIMPHEA CEKIHHU.
Jna xpenjieEdss ¢ nomompro OammakxoB (puc. I19.12)

» 0 2
CreaiCreaz me w
n m
CreawCreaiz+ CreaiCreanw?’ + Creai Creasz’

Cred,l =

e Cheq— NPHUBEACHABIH KOIQGUUMEHT KECTKOCTH OANIMAKOB, BbI-
qUCNIAEMBI 10 QopMysaM Ul Jlan THna 6anok; Cyes;— NpUBEREH-
HbIH KOOQPUUUEHT XECTKOCTH ONOPHOTO (JIAHIA, BLIYUCASEMBIH N0
GopmynaM [l ONOPHHIX (GAAHNEB; z-—9YUCIO GalIMaxoB;

;'ed,w = Cred,w (aw/bw) 2;
a,, b,—pa3mepsl bamumaxos (cm. puc. I19.12). i HaxuMHOTO
¢bnanna (puc. 119, 13)
1
Crea= 171( b) 5Cos C9~ﬁ1+0,75[h/(a~b)]2’
rae a, b, h—pasmepnt maxumporo ¢namma {(cM. puc. T19.13).



« Pac. 119.10. Cxema y3na xperleHns c ce-
KTOPHBIMH Namamu

720
2 2a

Puc. [19.11. Cxema nNOAKpenJIcHAs Jan
W ONOPHBIX (JaHueB pebpamu KecT-
KOCTH

Hedmpansnas oce
A-A
\ n 7
Nl -
K \ |
o b 5

2.42.2. TlpusepneHHble KOXPOUUUEHTH KECTKOCTH M Maccy
IUIMHAPUYIECKOTO Kopnyca o0OpyHOBaHUS ¢ KPEruleHHeM K (yHna-
MEHTY MO CXeMaM, OpeACTaBieHHsIM Ha puc. [19.14,a u 6,
ONPEJEIISIOT B CJIEAYIOLIEM MNOPSIKE.

Tlpu pacyere xoneOaHUI B HANPABIEHNH OCH KOPIyca B COOTBET-
CTBUM CO CXeMOii, npencrasjieHHo Ha puc. [19.14,¢,

Cred = (EAs)/L
M,,,=033M,1
Jns kopuycoB ¢ KkperuteHueMm B cpemmeil wactd (puc. [19.14, 6)
I=1+1,.
Tpu pacuere kosebaHuM B noOnNEpeYyHOM HanpaBieHuu (puc.
119.14, 2)

3ES . .
Cre :"1—3" CQa

1
14094 (dZ+d)1*
M, =026M,1.

Co=
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st mByxomopHoro xopmyca (puc. I19.15) npu kosiebaHHsIX B Hampa-
BJICHUH, NEPIEHANKYJIIPHOM OCH,

48E g
Cred = 1_3 CQ7

i

o=@ AR
M, =0,5M,1.

2.4.2.3. TlpuBencHHBIH KO3-
! (UIMEHT KeCTKOCTH H  Maccy
JUIS KOHCOJIBHO 3aKPeIUIeHHOTO
bawpar 9KpaHa OmpEeAENsIOT TakK XKe, KaK
JUIS KOPIYCOB, IOKA3aHHBIX HA
puc. [19.14. JIng skpaHos C or-
paHMYHTENAMHM  TNEPeMELLEHHUH
(puc. [19.16) npu pacuere xouie-
OaHM B MONCPEYHOM HAaNpaBs-
JICHUR

N
U

y
N
L

103E ¢
C == Co;

red ™

0,1+0,5B+4p>
Q 2
0,1+2,5p+15,2
6?6 B ﬁ

® ="
\\ Puc. 119.12. Cxema y3ma KpemIeHHs

1\ C NOMOIIBIO OalmmakoB

Puc. I19.13.  Dckn3  KoHCTpyKumn (a)
M pacueTHas cxema (6) y3jga KpemseHHs
¢ HaXUMHBIMH (IIaHIaMH

26 4 4

a)
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Puc. I19.14. Cxema xpemnenns kopmyca k GyHIameHTY B HIDKHEH (a) u cpeaueit (6)
4acTAX M pacueTHas cXema [NA NPOJONBHEIX (6) M TONEpeuHHX (2) konebanmit
rie
di+d*

BIT,
M, ,=043M,1

Pacuernbie 3mavenus C,,; 1 M, TpH koseOaHMSX B HATpaBlie-
HUM OCH 9KPaHa OIpeIeNdroT TaK 3Ke, KaK JUis KOPIyCOB IpH
KojeOaHuy ¥X B TIPO/IOJIBHOM HampasiieHuH (cM. puc. [19.14,6).

2.4.2.4. Tlpu pacuere NPHBENCHHBIX KOIPDHIUEHTOB XKECTKOCTH
¥ Macchl KPBIIIKH WX TiepGOopHpOBaHHOM TumTH 1pH hjfa>0,3
(puc. [19.17) kpBHIKY WIH IUIATY CYATAIOT COCPEIOTOYCHHOH
maccoit. Ilpn h/a<0,3 8 cnyyae momepeunsix KoneGanwi 3HaueHHS
C,sg H M, HaxXomsT U3 CHEAYIONMX 33BHCHMOCTEH:

JUISt KpbHIIEK, 3ariyliek ¥ APYrHX JI€MEHTOB THMA CIUIOUIHBIX
KpPYrJBIX IJIACTHH

C,..=32,4D/a?
M,.,=03M;
U1t 1epHOpUPOBAHABIX TLIHT
C..=32,4D0¢,/a%

M, =0,3M,
rae ¢,—Koapduuvent ocnabicHus mpu W3rnde.

2.5. NUHEAHO-CMEKTPANbHbIA METO[, PACYETA

2.5.1. B oOCHOBY JIMHEHHO-CIEKTPAJIBLHOIO METO/a TOJIOKEH
METOJI NMPUBECHNS, KOTOPBI MO3BOJISET CBECTH JIMHEHHYIO CHCTEMY
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Puc. 119.15. Dckus koHCTPYKIHAY (@) U pacyeTHas cxema (6) KpeIUIeHUs ABYXONOPHOTO
Kopmyca K (QyHIAMEHTY

Puc. 119.16. Cxema dKpana ¢ OrpaHdduTENEM

: E3m
[EPEMEIISHIH

g
@H’uﬂZ

i

¢ N crenmensMH cBOOOJBI K N 3KBHBAJICHTHBIM CHCTEMAM C OJHOH
CTCIICHBIO CBO60}1LI, HAJIOKCHHEC KOHeﬁaHHI‘;I KOTOPBIX JacT B CYMMC
KosiebaHHEe HCXOHOM CHCTEMBI.

2.5.2. JIng WCTOJNB30BAaHMS METO/A MPUBEJCHHS OIPEICHSIOTCS
COOCTBEHHBIC 3HAYEHUS M BEKTOPBI CHCTEMbI OJHOPOMAHBIX anred-
paMyecKux YPaBHEHHH BHIA

([C]~%[M]> (x},;=0; j=1, 2, .., N,

rae  {x},={x,;.x;..Xy;;—j-H COBCTBEHHBIH BEKTOD, COOTBET-
CTBYIOIUMH COOCTBEHHOMY 3HAYEHHIO A,
Ipu sToM cobcTBeHHas wacroTta j-if Gopmer kosebanuit

o,= /iy

2.5.3. IIpu omnpemeiicHMH CEHCMHYECKWX HArpy30K B pacyeTe
VYUTHIBAIOT S HH3MHX (HopM KojieGauuit (SsN), cobGcTBeHHAS
4acTOTa KOTOPHIX HE MPEBHIIACT HAUOOJBLIVIO 4YacTOTy, Jyis
KOTOpOH 3aJaHbl CHEKTPHI OTBETA.

2.54. CelicMA9ecKyl0 Harpy3ky, JACHCIBYIOIIYIO B Hampas-
fAeHMn -l O0OOOILEHHOM KOOpAWHATHE H  COOTBETCTBYFOILYIO
Jj-# ¢opme CcOOCTBEHHBIX KoJIeOaHHHM CHCTEMBI, OHPEACIAIOT MO
opmyae

Sij:miiq)jq)jxij’
I1¢ ¢, YCKOPEHHE, ONPE/ENCHHOE TIO CIeKTPY OTBETA TS YACTOTHI

o;;
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A
(EEENARN]

T
Za

Puc 11917 Dckus KOHCT-

pykuuu (a) w pacdeTHas
cxema (6) kpoliek ¥ Tep-
(OPHPOBaHHBIX IUIHT )

> m,,, cosa,

i1
0= N

i
2
Y m,x2

1

-—mnoctosiEHas j-H (QopMbl konebaHMHE, o,—— YroJ MeX/y Halpas-
JICHUSIMH CEHCMHYECKOTO BO3ACHCTBHUS U i-H 000OIICHHOH KOOpaH-
HATHI.

2.5.5 BHyTpeHn¥e yCWIMs (HANpPSKEHMsA) B CBA3AX PaCueTHOH
MOJIC/IM  ONPEACIAIOT OT }IeﬁCTBHSI CTATHYCCKA TIPHAIOKCHHBIX
B y3;1ax CeHCMUAYECKHX Harpysok S pa3ziesibHO | LyMMﬂpyIOT Juis
Kaxaoh ¢opmbl KojiebaHud TO d)opMyne

Ni= Z N,
1=1

tme Nj—pacdyeTHOe yCuiIME B k-M pPaccMaTpHBAEMOM CEYEHWH;
Ny, YCUJIHE OTPEC/ICHHOTO BHIA B CCUCHUM k nns i d)OprI
xoJiebanui.

2.5.6. OTHOCHUTENBHBIC TICPEMEINCHUS PAaCYETHOH MOJENH B Ha-
npasiennn -t 0000UIeHHOR koopauHaThl j-d GopMbl KosebaHMi
onpenieisioT no  GopmyJie

1.
quzm—jz 0,9,x,.

PacueTHOE 3HAYCHME TIEPEMEILCHNS B HAPABJICHUN i-H 06001eH-
HOM KOOPAMHATHI HaxomAT Tak:

q|:

3ITa 3aBHCAMOCTD MOXET GBﬂb mcnoumoaaﬂa I ONPCACIICHAA
CKOpOLTeH )74 yCKOpCHl/IH, €C/IM OAHOBPEMEHHO BBITIOJHEHO YCIIOBHC
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e o
o, ’

B cayuae, ecim 3TO YCIOBHE HE BBIIOJHEHO, TO pACUCTHOS
3HAYEHUE ONMPEEAI0T 1Mo (opMyJe

s 14 nr 2
0= %0t 51T 1ol

i=1

[[¢ p—KOJMYECTBO Tpymn COOCTBEHHBIX 4YacTOT, JUIS KOTOPBIX
BBLIIOJIHACTCS YCJIOBHE o)k—mk_l)/mk<0,1.

2.5.7. PesyspTHpyronue 3HAYCHUS BHYTPEHHHUX YCWIMH, Hamps-
KEHUI, 8 TAKXe NEPEMENICHUH, CKOPOCTEH M YCKOPEHUH B KOHCTPYK-
[7H, KoTopas ObuIa MPE/ICTABICHA COBOKYIHOCTBLIO
IUIOCKMX CTEPXHEBBIX pPAcYeTHBIX MOJIEJEH W PpacCYMTHIBAIACh
OT/AEBHO MO KaXTOMY M3 B3aHMHO INEPNEHUKYJISPHbIX Hanpasie-
HUH, OMPEAENsIOT 1O (OPMYJNIE

n
Pi= [} Pin
n=1
rie Pj— pe3yipTHPYIOIEE 3HaYCHME TapameTpa B k-M paccMat-
puBaeMoM ceyeHnH (y3ie); P,,— 3Ha4CHHE HapaMeTpa OIpeJielicH-
HOTrO BHA B k-M ceueHuM (y3i1€), NONyYEeHHOE /I 1-T0 HANPABJICHUS
MECPEMEITICHAH.
Ipr 5TOM JO0/MKHBI OBITH YYTEHBI YCJIOBHS, OTOBOPEHHBIE
B I 2.5.6.
JlaHHBIA coco® CyMMHpPOBaHHS MOXET OBITh TaKkkKe MPUMEHEH
NpU HCHOJL30BAHUM JPYTUX METOJOB pacyeTa.

2.6. METO[, AMHAMMYECKOFO AHANN3A CEACMOCTOMKOCTM

2.6.1. Tlpu mnpoBeseHHWH pACUICTOB METOJOM JIMHAMHYECKOTO
aHajM3a B KAYECTBE BHEIIHEro CEHCMMYECKOIO BO3/ICHCTBHUSA 3a-
JIAIOTCS aKCENICPOTPaMMBI JIBIDKEHUSI OCHOBAHHH (ONOP) pacueTHOH
MOJIC/IN.

2.6.2. [lmmaMmueckuii aHAJN3 CHCTEM C KOHCYHBIM YHCIOM
creleHeil cBoOO/BI, B TOM 4YHCIC HEJMHCHHBIX IMPH OJMHAKOBOM
3aKOHOMEPHOCTH KMHEMATHYECKOTO BO30YX/IeHHS OIOop, NpOBO-
JIATCSE METOJIAMH YHCJICHHOTO UHTErpUpOBaHMs cucTeM augpepeH-
[MAJIbHBIX yPaBHEHUI BUJA

[M] {5+ [B] (2} +[C] {x}+ R= = (1) [M] {cosa}

2.6.3. BekTop peakTHBHBIX cHI {R}, AEHCTBYIOIMX B HANpaBie-
HHH 0000IICHHBIX KOOP/IMHAT CUCTEMBbI, IPEACTaBIsET coboi cymmy
peakuMi JIOOHNUTEbHbIX HEJMHCHHbBIX CBS3EH cucTeMbl aeMnde-
POB, aMOPTH3ATOPOB, YIPYTHX YIOPOB C 3a30paMH (BKIFOYAOIIHXCSA
cBsizell), IIEMEHTOB CYXOro TPEHHS M T. Il
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2.6.4. Pe3ynpTupyrolinii BEKTOp BHELIHMX HArpys3ok, JeHCTBYRO-
IEX Ha CHCTeMy B JIF0OOH MOMEHT BPEMEHH, ONpPENEISIOT 110

dopmyie »
{F}=[C]{x}.

2.6.5. Ilo BBIYMCICHHOMY 3HAYCHHIO BEKTOPa {F} ONpeEseNsoT
BHYTPEHHHNE YCHJIMS U HANPDKCHAS B PACUSTHBIX CCUCHHSX CHCTEMBL.

3. METOOMKW PACHETA TPYBOMPOBOAOB
HA CENCMWYECKME BO3OEWCTBUA

3.1. BBOAHAA YACTb

INpuBeneHALIE B HACTOALIEM pa3fiefic METOAUKH MOTYT ObITh
HCHOJIb30BaHbl IS pacyera Tpybonposonos kateropum II.

MeToMKN OCHOBAHbI HA CTATHCTHYECKOH TEOPHH CEHCMOCTOM-
KOCTH KOHCTPYKIHH.

3.2. METOLMKA PACYETA TPYEOTPOBOLOB IO CMEKTPAM OTBETA

3.2.1. JlonosHHUTEbLHBIE YCJIOBHBIE 00O3HAYECHAS
X, ¥, Z— WMHJEKCHl CHCTEMBI KOOPIMHAT TpyGompoBoda
(0g)s;— TPYNma MNPUBSHCHHBIX MEMGPAHHBIX M OGLIAX
VIR3THOHBIX HAMPSHKCHUH TONBKO OT CEHCMUUYSCKHX
Bospeficteuit (cmexrpa oTmera [13%)
(652,55 (092,55 (O)s2,, ~— KOMTOHEHTH HanpsokeHwst (G,),,
MakCHMaJIbHOe NIPUBEACHHOE HAIIPSDKEHHE B TPY-
GompoBolie OT HArpy3oK cobcTBeHHOM Maccsl,
TPWIOKEHHOR TO 0CIM X, y H Z
J1,x(,— TEPBast coGCTBeHHAsA 4acToTa Konebammil oTHO-
CHTETBHO OCH X (y WIH z)

K,— xoshQuumeHT H3MEHEHHSE MaKCHMANLHOTO YCKO-
penust (celicMpYEcKOro BO3IEHCTBUS) MO BHICOTE
coopyxenns. s ADC ¢ BBOP 3Havenus 31oro
xod(¢uimenta npusemensl B Taba I19.6

Omas, x(y, 2y

A,‘im,w,,,— K03(G(MUIMEHT, DPABHBIH 3HAYEHWIO MAKCHMAITh-
HOTO YCKODEHHSt B NOJSX g IO CTEKTpY OTBeTa
I13 nns HynepoH OTMETKM NpM HAMpaBICHHK
CelCMUMEcKOro Bo3NelcTBH x (v, 2)

At 55,2y~ TO XKe I MAKCHMATLHON OTMeTKH 3aKpeTUIeHHS

HEMOJABIKHON omophl TpybompoBoaa
A’}Lm,‘z)— x03(QUIuEHT, paBHBI 3HAYECHHIO YCKOPECHUS B
JOJIX g NS COOTBETICTBYIOLIEH NepBOd cobCi-
BEHHOH 9acTOTsl MO cnekTpy oTsera [13, npu Ha-
npapJienny celicMAyeckoro Bosjeficteus X (y, z)
C Y4eTOM MAKCHMaTbHOW OTMETKH 3aKpEIUICHHS
HENOJBIKHOK omophl TpyGompoBoma
8% x .o~ TEPEMEIEHNE NEHTPa TSUKECTH J-T0 yYacTKa Tpy-

* II3-—IpOeKTHOE 3eMJIETPSCGHHE.




6GompoBoJa OT CEHCMHYECKMX BO3ACHCTBHI MO
och x(y, z .

Sj‘(y D TQ e OT HalpPy30K COBCTBCHHON MACChl 1O OCH
x(y, z

Tabunnua 1196 Kospduument K, nns AIC ¢ BBIP

\ Maxkcumagbaas OTMEIKA 3dEpemneHus 1pydonposond

XapakrepucTuka 10 m 20 m 30 M 40 M
COOPYXEHHS T
Topu- |Beptu | Fopu- | Bepiu | Topu- | Bepru- | Fopu- | Bepin
30H- | Kdib- | 30M- | Kaub- | 30H Ka 1b- | 30H- | Kaidb-
Tajgb- | Hag | Taub Has | TdIb- | Has | TAldk- | Has

1IBIE KOMIIO- Hbie
KOMIIO- | HEHT& | KOMIIO-

KoM HbI¢ [KOMIO- | HBIE |[KOMIO-
HEHTA | KOMIO- | HEHTA [KOMIMO- | BEHTA

HEH [ bl HEHTB L HCHTBI HEHTB
Bokc (maccuBras xe-| 1,2 1,0 1.5 1,2 1,75 1,6 2,0 2,0
jie306eToHHAs  KOH-
CTPYKUAS)
Obosnouka (3aumrHas)| 1.2 1,0 1,6 1,2 2,0 1,6 25 2,0
TIpocrpancreennas 1.4 1,4 1.8 1,8 2251 22 3.0 3,0

CTepXHeBas KOH-
CTpykuMs  (Kapkac-
Has KOMIIOHOBKa He-
CYIIMX  JJIEMEHTOB)

flpumevanpme Tabiuna NpuMEHAMa A1S TPYHTOB, MMEIOIIHX MOJYIb  YIPY1IOCTH
E>10*MIla Tlpu E<10°MIla 3mavenus xospdummenta K, u3 dTolt Tabmmml cieayer
YMHOXHTb Ha 1,5

3.2.2. Ob6ume moNOKECHHS

3.2.2 1. Pacuer TpyOompoBoJoB Ha cefcMAYECKHe BO3ACHCTBUS
HNPOBOAST TIOC/E BBINOJHEHHs PAcHETOB Ha CTATHYECKME M LMKIH-
YECKHE HATpY3KM M NOATBEPKJACHHS WX TNPOYHOCTH TPH ITHUX
HArpys3Kax.

3.2.2.2. Hacrosiuuii MeTOA pacdera 3ak.rodaercs B cTaTH-
YeCKOM pacyeTe Hampskeddd (Gy),, B oneMeHTax Tpybonpo-
BOJA. '

Pacuer npoBosaT ¢ MCoNB30BaHHEM NPOIPAMM H PE3Y/IbTAIOB
CTATUYMECKUX pPacueToB TpybonpoBosoB HA npoutocTs. [lpu srom
;K OOBMHBIM CTATHYECKHM pacueraM pHoOaBiseTCst pacHeT IipH
NPOEK1 MPOBaHUM MACCOBBIX Harpy3ok Ha KOOp,JMHATHEIE OCH X, }, Z.

JAns mporpamM, ra€ npPeAyCMOTpeHoO 3aJaHHE HAIPY3KH OF
COOCTBEHHOH MacChl TOJIbKO B O/JHOM (BepThxajibHOM) HalipabJe-
HUM, HeoOXOJHMO H3MEHHThL HAmpasieHns ocelf KOOpJMHAT Tak.
4yTOoObl Harpy3ka coOCTBEHHOM Macchl Morjia ObITh 3aaHa H B FOPH-
30HTAJILHOM HaIpaBJICHHH.

3.2.2.3. PacueT Oy 5y,;) HPOBOAST mpn Temieparype 20° C,
HYJIEBBIX 3HAYEHHSIX «COOCTBEHHBIX» CMEILUEHMH KOHHEBBIX 3allieM-
JCHHBIX CEYCHHWH M BHYTPSHHEM JAaBJICHHHM, DABHOM HYJIIO.
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3.2.2.4. Pacyer npoBOAAT MiAS MOAYJNS YOPYrOCTH MaTtepH-
aja, COOTBETCTBYIOIIEro pPacyeTHOH TeMiepaType CTEHKH Tpybo-
NMpOBOJIA.

3.2.2.5. PacueThl Ha MPOYHOCTh, & TAKXKE BHIOODP MOTMOJIHHTED-
HBIX ONOp, HEOOXOMHUMBIX Uit OOecreueHHs WPOYHOCTH IpH
CEHCMHMYECKHX BO3JCHCTBHSIX, NPOBOAAT OTHEIBHO IS Ka)OTO
HanpaBJjieHUs CeHcMHYecKoro BO3ACHCTBHS.

J11st OUEHKH NMPOYHOCTH NPH COBMECTHOM JIEHCTBHH TPEXKOMITO-
HEHTHOTO CeHCMHYECKOTO BO3NCHCTBHS HANMPSKCHHS OT CEHCMH-
9ECKHX HArpy30K OIPEHENIsOT KaK KOPCHb KBAJPaTHBIH M3 CyMMBI
KBaJipaTOB HANpPsOKEHHH OT CeHCMHMYECKHX HArpy30K, MOMYYEHHBIX
JUI OTHEJIbHBIX HampaBileHMH CeHcMHYECKOro BO3JEHCTBHS.

IlpHu aBTOMAaTHU3HPOBAHHBIX PAcuyeTax CyMMApHbIE NMPUBE/ICHHBIE
HANpPSDKEHHS OT YYUTHIBAEMBIX CTATHYECKHX H CEHCMMYECKHX Harpy-
30K ONPENCAAIOT 10 YCHIHSM, TMOJNYYEHHBIM OT COBMECTHOTO
JCHCTBHS 3THX Harpysok.

03 3.2.2.6. CelicMudeckoe BO3ACHCTBHE 3a/aI0T CHEKTpPaMH OTBETA
3.2.2.7. PexoMmeHgauuuH no BHIOOPY pacyeTHBIX cxeM Tpybo-
HMPOBOHOM CHCTEMBI CJI/IYIOIIHE:

OpH  pa3fAeNbHOM PAacCMOTPEHHH KojebaHuit TpyOompoBonoB
OTHOCHTEBHO JII00OH M3 TpeX KOOPMMHATHEIX ocelt (X, ¥, z)
YYHTBIBAIOT TOJBKO T€ OMOPBI, KOTOPBIE OrPAHUYMBAIOT MEPEMELIIe-
HAS TPyOONMpOBOMOB MmO 3TOH OCH;

PacYETHYIO cXeMY TpPYOONpOBOJHON CHCTEMBI COCTABISIOT C y4e-
TOM BCEX OTBETBJICHHH M MPHUCOETHHEHHOTO 000pY/IOBAHMS; BIHSHAC
HEBKJIIOYEHHBIX B DPACUCTHYIO CXEMY OTBETBJICHHH IO/DKHO OBITh
YUTCHO B BHAC IPHCOCIMHCHHHIX MAacC H COOTBETCTBYIOIMX CBSI3CH.

3.2.3. Kpurepuit ceficMHUeCKOH MPOYHOCTH.

Kpurepuit ceificMuyeckoil MPOYHOCTH ONpENENeH C  yYeTOM
TpeboBannit Tabs. 5.14 wHactosumx Hopm. 3HaueHus 3Ttoro
KPHTEPHs ONpPEICJASIOT MO 33BHCHMOCTH
19[c] (o),

(Gs)ﬂ

VcaoBus npoyHOCTH TpyGonpoBona

By, =1 (I19.1)

3.24. Jlns npoBeqeHHS PAcYETOB HEOOXOIMMBI CIEHYHOIIHE
WCXOHBIC MaHHBIE:

1) reomMeTpHYECKHE H OIKCILUIyaTAlLMOHHBIE MapaMeTpel Tpybo-
MPOBOJTHOH CHCTEMBI;

2) KECTKOCTHBIE XapaKTePHCTHKH OIop;

3) 3HaueHUs HATpsKeHHs (O), TO pe3yJbTATaM CTATHYECKHX
pacyeToB Ha MPOYHOCTH TPYOOHMPOBOMOB MJISI PEXUMOB HOPMAlib-
HBIX YCJIOBME SKCIIyaTamyH,;
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4) cnextpsl otBeToB [I3 Ha HyneBOM OTMETKE M Ha OTMETKax
3aKpEIIEHHS] HEMOJBIKHBIX ONOP TPYOONpPOBOIOB.

3.2.5. IMocienoBaTebHOCTh BBINOJHEHNAS PAacueTa.

Pacuer mpoBOAST B CleAYyIOLNEH MOCIENOBATENBHOCTH:

1) onmpegensaroT ((5.‘)&2 JUIsST HanpaBjJICHHH CeliCMUYeCKnX BO3AcH-
creuii 13, coBmajaroiuMx C HAMPaBICHHEM JCHCTBHS HAarpy3okx
COOCTBEHHOM MAacChl, MPOCIMPYEMBIX HA KOOPAMHATHBIE OCH TPyDO-
MPOBOIHOW CHCTEMEL,

2) NpOBOASIT OLCHKY HPOYHOCTH TPYOOMPOBOAA MO KPHUTEPHIO
ceficmuueckofi mpounoctu (I19.1);

3) npoBepAIOT MPOYHOCTH ONOPHLIX KOHCTPYKIMHA C Y4YETOM
HAarpy3ok OT CEHCMHMYECKHX BO3JIEHCTBHI;

4) NONOXUTENBHOE 3aKJIIOYCHHE O NPOYHOCTH [aeTcd IpH
VCIAOBMM BBUIOTHEHHMS TpeOOBaHmi mnpouHocTH mo mh. 3.2.5.2
u 3.2.5.3.

3.2.6. Pacuer (0,

Pacuer HampsikeHHH OT CEHCMHYECKMX HArpy3oK MpOBOAST IO
CIICYIOLIMM 33BHCHMOCTSIM:

1) mpH OTCYTCTBMH CHNEKTPa OTBETa HA OTMETKE 3aKPEILICHHS
HENOJBHXHBIX OIHOP

( s)sl x= 1 3Amax thGmds,x (H9'2)

M TaK Xe JUIS JPYrHX HANPaBJCHHH CCHCMHYECKOTO BO3JICHCTBHUS;
2) mpH HAJUYAHA CHEKTPa OTBETA /I OTMETKHM 3aKpEIUICHHS
HENO/IBHXKHEBIX OINOP

( 5)52 x 1 3Afnax x mas,x (Hgs)

M Tak Xe I JPYTHX HanpasjieHuH ceHCMHYECKOTO BO3/ICHCTBHS.
Ipu BeIMOJNIHEHHH yCiioBHs ceficmuueckolt npounoctu (I19.1) npou-
HOCTh ofecreueHa W NajibHEHINME PacyeThl MOXHO HE NPOBOIUTH;
3) ecnu ycnoBue npourocT (I19.1) He BBIMOMHSAETCS, MPOBOAST
pacyeT C y4e€TOM IHePBOH COOCTBEHHON 4YacTOTHI KojeOaHmit

( \)v2 =1 3A11 x O mas, x (I19.4)

H TaK XKe Uid OPYrux HaﬂpaBﬂeHI/H/I ceHCMIYECKOTo BO3H€ﬁCTBHﬂ.

[lepByto COOCTBEHHYHO 4YacTOTY KoJieOGaHUil it KOHKPETHOTO
HampaBJICHUS] CEHCMHUYECKOTO BO3ACHCTBUS OMYCKAETCA OHPEACIATh
C HCMOJIb30BAHMUEM 3HAUCHHMH NEPEMELICHHM, MOJYYCHHBIX B PE3YJiib-
TaTe pacyeToB TpM Bo3deHcTBAM Ha TPYOONpPOBON HArpy30K
c06c1'B)eHH0171 MAcCChI, MPOCIMPYEMbBIX Ha KOOPJIMHATHBIE OCH X (y
WK z):

fuzifg Y. 67/ ; G,(53)2, (T19.5)

rae G,—Bec j-To oTpeska TpyGompoBoma ¢ MpoJeTa MKy
COOTBETCTBYIOIIHMI TOYKAMH CXCMbI, MPHMCHSCMOH [UTs CTATHYE-
ckux pacyeros; 87(87, 6})—nepememeﬂnﬂ TEHTPa TSKECTH j-TO
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OTpe3Ka IpH BO3JEHCTBHH Ha TPYOOHMPOBOA HArpY30K COGCTBEHHOMN
Macchl, IPOENUpPYeMOl Ha ONHO M3 HAaNpaBjeHuH ocel KOOpIHHAT
o QopMyie (HampuMep, MO OCH X)

87= /(857 +(83,) +(83.:), (119.6)
rae 87, 87,, 87, —npoekunH MepeMELICHnH j-To CeUeHUs Ha OCh
X OT Harpy3ok COOCTBEHHOH MacChl, NPHIOXCHHBIX 110 OCH X.

Jng npyrux HanpasjieHHH cedCMMYECKOTO BO3JISHCTBHS pacyeT
YaCTOTHl BBINOJHSETCS AHAJIOTHYHO.

Jlas ciydaeB, KOTa BCE BXOJSIIME B COCTaB PAacueTHOH CXeMbI
OTBETBJICHUS 3HAUUTCIBHO PA3/IMYAIOTCH MO XKECTKOCTHBIM H HHED-
UMOHHBIM XaPaKTEPUCTUKAM, PACYET YacToT f; ., fy ., f3,. MPOBOAAT
At KaXZOTO OTBETBJICHHS 1O MEPEMELICHHSM, CO3aBAEMBIM
Harpy3kaMu COOCTBEHHOH MacChl NpPH ydeTe COBMeCTHOH paboThl
BCEX OTBETBJICHHH.

Jng TpyOompoBOROB, COAEPXAIMMX OTBETBJCHHS, Y KOTOPBIX
napameTp BHaa /E#/M, otriMuaeTcs OT COOTBETCTBYIOMIETO
napamMeTpa MaricTpajbHOro TpybompoBoma He Gonee dem B 2 pa3a,
OLEHKY CECMMYECKOM MPOYHOCTH MPOBOAAT MO MEPBOH COOCTBEH-
uoit_wuacrote (f, /,, f.).

JIis pacueTa YKa3aHHBIX 4YaCTOT MOTYT ObITh HCIOJB30BaHBI
U JIpyrHE METOMbI, KOTOPBIE XOPOIIO COTJTACYIOTCS C BO3MOX-
HOCTSIMH NPOrPaMMBbl CTATHYECKOTO pacyeTa.

Ecnu ycnoBHs MPOYHOCTH HE BBIIOJNHSAIOTCH, TO YCTAHABIMBAIOT
JIONOJIHATENLHBIE ONOPhI HJIH aMOPTH3aTOPbl B HAMPABICHUH TEX
KOOD/IMHATHBIX OCEH, I KOTOPHIX YCJAOBHS IPOYHOCTH HE BBIIOJ-
HAFOTCA. 3aTeM MO CXeMe C JIONOJHUTENbHBIMH OHOPAMH U aMop-
TH3aTOpaMH IOBTOPSIFOT CTAaTHYECKHil pacyeT TpyOompoBona Ha
CaMOKOMIICHCALIMIO M TOBTOPHO INPOBOMAST PACUeThl HA CcelcMu-
dJeckde BO3JeiicTBust mo 1m.3.2.5 HacTosmiero paszicia.

3.2.7. Omnpenenenne celficMHYECKHX HArpy3ok oT TpybompoBosa
Ha 00OpyJOBaHHe H HEIMOJBHXHBIC OMOPBL

Onpenenstor kK03(QHOUEHTH IKBHBAJICHTHOCTH CEHCMHYECKHX
HATPY30K CTaTH4eCKHM mo (opMynam

K= (Gs)sl,x: Ky:(GS)SZ,y; K, Z(Gx)sz.{ (119.7)

[} e}

Omas.,z

Jas HEMONABIKHBIX omop H o0OpY/MOBaHHS CEHCMMYECKYIO
Harpy3Kky ONpEENsOT Kak MPOU3BEJCHHE CTATHYECKMX HArpy3ok ot
PEXAMOB HOPMANbHBIX YCIOBHH JKCIUIYaTalMU U KOIPOUHUCHTOB
K,. K

A Al z

mas,z mas,z

tM=MK; +0:=0,K;
+M=M,K; +0°'=0,K, (119.8)
+Mi=M,K,; +N°=NK,,
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rae M, Q ¥ N-—MOMEHT, [OHepedYHass U TNPOJOJBbHAS CHJIbL.

INpunpmaror, uro ceficMUiccKUe HATPY3KH COBIAJAIOT HO 3HAKY
CO CTAaTUYECKMMM HATPY3KaMH O PEXMMOB HOPMAJIbHBIX YCIOBHR
IKCTUILyaTalHH.

3.2.8. Onpegenenne CefcMUYECKHX HATPY30K AN HPOMEXYTOY-
HbIX OIOP.

3HadeHne CceHCMUIECKON HAIrpy3KH Ha TMPOMEXYTOUYHBIE CKOJIB3S-
UIHE ONOPBI MM NMPOCTBIC HOJBCCKA ONPEREISIOT MO 3aBHCAMOCTH

+N°=N K, (19.9)

rae N, -Harpyska Ha 3Ty OLOPy MO pPe3yNbTaTaM CTATHYSCKHX
pacyeToB OT PEXHMOB HOPMAJBHBIX YCIOBHM 3KCILTyaTaUHH.
Hnst ompegenedus JOMOJNHHEJIbHBIX HATPY30K HA MPYXHHHBIE

Onopsl BBOAAT Koahduiment Kj:
4 =K, +0,7. /K2 + K. (I19.10)

CeiicMudeckde HArpy3Kd [Uisi 3TOTO CIiydyas PasBHbl YCHIMSAM HA
OIOPbI Of CraTMYECKUX HATPY30K PEXMMOB HOPMAJBHBIX YCIOBHH
9KCIJIyaTallMy, YMHOXEHHBIM Ha koodduumment Kj, T.e.

£N=KN,. (I19.11)

3.2.9. Haznauenile MeponpusiTuii CeliCMO3alUTH

[Mpouenypbl Ha3HAYEHWS MEPOLUPHUATHH CEHCMO3AMIATHL IPOBO-
NATCS, €CN CeHCMONPOYHOCTH HEe ODECIedeHa, M CBOIATCA K CIEHy-
FOLLEMY:

1) BLIOHpAIOT THUJ JOTIOIHUTEIbHEIX ONOD: HENOIBHXHBIE ONOPHI
(Torgza cxema pa3bMBaeTCs HA HECKOJNBKO CAMOCTOSTENBHBIX),
IIPOMEKYTOYHBIE CKOJIB3SIMHC ONOPBl, IPOCTHIE MM IPYXHHHBIC
MOJIBECKH, AMOPTH3d10DbI;

2) onpedesIsIIOT MeCTa YCTAHOBKA OTNOp MM aMOPTH3ATOPOB, WX
npeaBapUTENbHOE KOJMMYECTBO U B COOTBETCTBHHU C 1. 3.2.3. HaxomAT
KpHTCPHU CelCMUYECKOM NPOYHOCTH B, .

Ipunas Bcro pmudy TpyGoiupoBoja 3a L, CYMTAIOT, 4TO IPH
B,=1 pnovma npoexuuu TtpyGompoBoga HA OCh X, pasHas L.,
YAOBJETBOPSAET YCNOBHIO CEHCMHUUECKON IIPOYHOCTH.

Ilpn B, <1 ycrnoBHe CEeHCMMYECKOM NPOYHOCTH HE BLITOJIHAETCS,
COOTBETCIBEHHO JyUiiHAa L, MOXET COACPXaTh ABA WIH OOJBIIE
YYACTKOB, & YKMCIIO JONOJHATEIbHBIX ONOp MIH aMOPTH3ATOPOB Ha
amuHe L Gonbile unu paBHO exuHHne. J[IMHA y4acTKa, yaOBIET-
BOPSAIONIAS YCJIOBMK) CEHCMHYECKOH [POYHOCTH,

l.=B,L,. (I119.12)

Torja HeoOXOAMMOE YHCIO AOMOJHHTEIBHHKX ONOD WM aMOp-
TH3aTOPOB n=L /[ (ukcno onop OKpyrisieTcss O HEJIOTO
B GOJMBIIYIO CTOPOHY). DTO MHHUMAJLHOE YMCIO OIOp, IPH
KOTOPOM, BO3MOXHO, OyJeT yIOBJIETBOPATHCS YCIOBHE CEHCMHYEC-
KO TPOYHOCTH.
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Mecta YCTAHOBKH OIOpP ONpPEAENSIOT KOHCTPYKTHBHO, MIpHYEM
JUIMHA MEXOMOPHBIX YYAaCTKOB HOJKHA OBITH HE MEHbIlE [

3) mpoBoaAT CTATHYECKMH pacdeT O, Il Tol KOOpIMHATHOW
OCH, OTHOCHTENIbHO KOTOPOH YCTaHABIMBAKOTCH JONOJIHHTENIbHBIE
ONOopblL UK aMOPTHU3ATOPEI;

4) TpoBEpSIOT YCIIOBHE CEHCMHYECKOHW NPOYHOCTH B COOTBET-
crBud c 1L 3.2.5.

OKOHYATENILHOE YHCJIO aMOPTH3ATOPOB  ONMPEEISIOT  IIOCTe
MOBEPOYHOTO pacyera.

LlenecooOpasno yHuUIMPOBATH MOIHOCTD AMOPTH3AaTOPOB MO
3HAYCHHUIO MAKCHMAJbHBIX YCHIHI.

3.2.10. B Tex cmyuasx, Korga Ttpebyercsl MPOBOJHTH ONEHKY
celICMOCTOHKOCTH 110 TIEPEMENIEHHSM, Ul pacyera MepeMelIeHnii o1
CeHCMMYecKnX HArpy3oK JOIYCKAaeTCs HUCIOIb30BaTh QOpMYIy BHAA

h s

Sx= 1,3Afp,‘(y,z,6}‘(y 2, (I19.13)
B cnyuae OTCYTCTBHS MNO3TAXKHBIX CHEKTPOB OTBETA PACUETDHI

nepeMeieHud MOryT OBITh BBUIOJNHEHBI 1O (GopMynam

- 0 .2)
85x=1,347 4.0 K,37%?. (I19.14)
20178

6;,x= 1;3A2|ax.x(y,z)Kh5;c(y'Z)' (H9ls)
CymMapHble TIepeMEIeHHs] 0T CEHCMHMYECKAX HArpy30K B Kax-

IOM j-M CEYCHHH TpyOOIpOBOZA MOIYCKACTCS PpACCYMTHIBATDL IO
3aBUCHMOCTH

8= /(837 + (85, +(83.* (I19.16)

3.3. METOAUKA PACYETA TPYEOMNPOBOJAOB
Mo OBOBUEHHOW CEACMMYECKOA HATPY3KE

3.3.1. BeinonHSIOT TpM OTHENBLHBIX pacueTa TpyOomposojga Ha
ngeficTsue secosoit Harpysku (pacdetn! 1, 2, 3). Harpysky moaTamuo
OPUKIAABIBAIOT B BEPTUKANLHOM (IO OCH z) M ABYX TOPH3OHTADb~
HBIX HANpaBsJICHHAX (10 OCAM X U y). B Kax1oM oTmelpHOM pacuete
OnpefieNsfoT TPUBEJCHHbIE HATPSOKEHUA (O)y, (G)),, (0),» ycnmas
B ONOpAax M COCTABISIOINME MEPEMELIECHUS CEYeHHId TpyOomposoaa
B HANpaBJIeHUM TJaBHBIX oced (X, y, z). Jasnenue B Tpybomposoae
¥ YCHIIUS 3aTSKKHM YPYTHX ONOP MPHHUMAOT pasHbIMH Hymo. [Ipn
pacyeTax YUUTBIBAKOT IKECTKOCTH BCEX OIOP M aMOPTH3ATOPOB.

3.3.2. Onpegensitor NPHOIHXEHHOE 3HAYCHHE HEPBOM COOCTBEH-
HO¥ 4YacToTsl kosiebaumit Tpybonposoga no (opmyre

=g [
- - b
on O nax
rae 6, — MaKCHMaJbHOE a0CONIOTHOE 3HAYCHWME COCTABIINIOMIAX
TIEpEMEINCHAY TPyOOompoBoga MO OJHOW M3 Oced npum [jelicTsHd
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BECOBOM HAIPY3KM OTHENBHO IO KAXAOMY M3 IPHHATHIX HAIpaBs-
TIeHui1.

3.3.3. BprmCHsIOT pe3yJbTHPYIOUIEE 3HAYEHHE CHEKTPAILHOTO
YCKOpeHHst 1o popmyIne

Ay= AT+ AT () + AT (T,
tae A, (1), A,(f1), 4. (f;)— yckopenns (B 1oMsX g), ONpe/eleHHbC
mo crmekrpaMm orseta II3 mpwm wacrore f), 3amAHHBIX MUt Tpex
HAIlpaBICHUH CEHCMHUYECKOTO BO3ACHCTBHSI HA HAMBLICIIEH OTMETKe
3aKpeIvicHnsl TPyOONnpoBoaa.

3.3.4. OmpenensroT 3HAYCHNs] NPUBCACHHBIX HANPSIKEHAY B cede-
HHUSX TPyOOMpOBOAA OT ACHCTBHA CEHCMHYECKAX M IKCIUTyaTald-
OHHBIX HArpy3ok mo dopmyie

(6.2 =45 /(0):+(0); +(0): +(0)2
rae (o), ﬁcs)y, gc)z—npuseneﬂnme HATIPSOKEHHUSl, TOJy4eHHBIE
pacdetamm 1, 2, 3.
JAns npsMOJMHEHHBIX OTPE3KOB TpyOOmpoBOga JONyCKaeTCs
ONpE/ieNIATL HANPSIKEHAE (O;) CIEAyIOmmMM 06pasoM:

ecm A, /(0):+(0); +(0)2<0,50,, TO
(Gs)chﬂ;

2 2 2
ecnn ke A,./(0);+(0); +(c);>0,50, 1O
)
(2= 4, +/(0)+(0); +(0)7 +0.504,

Ie O,— KOJbUEBOe oflIee MeMOpAaHHOe HANpPSIKEHHE B TpyOe OT
pAcyeTHOrO JIABIICHAS.

3.3.5. Vceunus Bo3peiicTaus TpybompoBoja Ha 000pyIOBaHME
IOPH COBMECTHOM [CHCTBHH OSKCIUIYATAIMOHHBIX H CEeHCMMYECKHX
HArPy30K oIpenensior mo Qopmyne

rae Q,— KOMIIOHEHTa BEKTOpA yCHIHE (robas M3 CHJ 1O OCSAM
X, ¥, z, JIOOOH MOMEHT OTHOCHTEILHO OCEH X, y, Z) TIPH COBMECT-
HOM [ieWCTBHM HArpy3ok; () —3HauYeHWE TOW XK€ KOMIIOHEHTHI,
ompenensieMoe pacueToM TpyOomposoga HA JAEHCTBHE TOJIBKO
OKCTUTyaTAUMOHHBIX HArpy30k; Q,, Q,, (,——3HAYeHdAss TOH Xe
KOMIIOHEHTBI, OmpeseeHHble B pacuerax 1, 2, 3
3.3.6. Harpy3kn Pg (o ocu g) yrnpyrux (IIPYXWHHBIX) I10BECOK
TPY COBMECTHOM JCHCTBHH CEHCMHMYECKHX M OJKCIUTYaTAl[HOHHBIX
HArpy3ok Haxomar mo dopMyme
PszzK()Ap szz.x+6§,y+6%,z+P,
rae O,,, 9,,, O,,—TNepeMellleRus N0 OocH z TPyBOmpoBOga B Mecte
YCTAHOBKH TOJ{BECKH, ompenenseMbie B pacderax 1, 2, 3; P—Ha-
Ipy3Ka IOJBECKM IO OCH z NPH HOPMAJBHBIX YCIOBHSAX J3KCIIyaTa-
wn; Ky —KOO(QUIMEHT KECTKOCTH IOJBECKH.
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3.3.7. Peakmamt ONOp CKOJLXKEHAS W HANPABIAIOUIMX ONOp
BRIYMCIAOT aHagoruyno M. 3.2.5. HanpuMep, peaknuio IO OCH
z ompenemsior 1o Ghopmyne

R,=A,/RL+R%,+REL+|R],
rae R,.. R., R.,—peakuud omopnl 0[O OCH Z, OIpEneiseMble
B pacuerax I, 2, 3: R——peakuus onopbl 10 OCH Z, OOpeAeiseMas
pacdetoM TpyBOnpoBOAOB Ha ACHCTBHE TOMHKO JKCIUTYATALMOHHBIX
Harpy30K.

3.3.8. Peaxuuio aMopTU3aTOpa onpenensor o 1. 3.3.7, nprueM
ero peakmMio NpH IKCIUIVA [AMOHHBIX HATPY3KaX [PHHUMAIOT
paBHOU WyITO.

3.3.9. Onenky celcMONPUTHOCTH O IOMY4CHHBIM MPUBCACHHBIM
HANPSOKEHHSIM  (0), 1POBOAST B cOOTBeTCTBAM ¢ pasm. 5.11

Hacroaux Hopm.

MPUNTOXEHUE 10
(pekomeHzyemoe)

BbIBOP OCHOBHbIX PA3MEPOB ®SIAHLEB,
HAXWMHBIX KOREL,
U KPEMEXHbIX OETANEM

1. YCNOBHbIE OBO3HAYEHUSA

D — pnyrpesHudl auamerp (ulaHLA, Mri

D, —— AMAMETP OKpPYKHOCTH LINMMIEK, MM

D, — wapyxwbii muamerp ¢sgamma m Oypra ceobommoro
dranna, M

D, ~— pacucrupii IHaMelp MPOKIAJKA, MM

D, D,, ~— cpeiune IuaMeTpsl NPOQIIILHLIX NMPOKIATOK, MM
,  — HAPYKHBII [JHAMETP NPOKIANKH, MM

D, — BHYTPeHHHH /JMAMETP HAKUMHOTO KOJNBIA, MM

D, -- HAPYXKHBII AMAMETP HAXKHAMHOTO KOIbIA, MM

dy — ApmaMetp OTBEpCIHsS JUIS ILIHAJIEK, MM

d, — BuyTpenHnil muamerp pe3sObl IMMWICK, MM

d, - MUHUMATLHBIA [UAMETp CrepKHs IUIHTLKH, MM

d, - {MAMETP dCHTPWILHOIO O1BEPCTHS B ILNMILKE, MM

hry  — BBHICOTA WWIMHAPHYCCKOM 4acTH TApenbuatoro ¢nanna
TOMUMWHOH §{, MM

li;  — BBICOTA KOHYCHOH ¥aCTH Tapenbyaroro (GraHma, MM

i, - BpicOTa (uanga W OHOpHOIO OypTa, MM

fy;  — BBHICOTd RAKMMHOTO KOMBUA, MM

§y — HOMHHAJIbHAS TOJIIMHA CTEHKH [MJIMBAPUYECKOTO y4acT-
ka (uaHma, Mm

§, — HOMUHANHLHAS TOALIMHA CTCHKH KOHHMYECKOrO IIEpexoia y

OCHOBAHNA, MM




/, — [ar WmmieK, MM

by — IIHPMHA NPOKIAAKH, MM
b — 3(@peKTHBHAS ILMPHHA TIPOKJIAIKHM, MM
8 — ToJIMHA MPOKIALKH, MM
qo — YAETbHOE NABICHNWE HA TPOKJAAKY UPH 3aTAIe ILNMJIEK,
MIla
p — pacuerroe jasienme, MIla
Py — Hapnedue THppowcibiTamis, MIla
Fy; - ycunume oOxarus npornaikd, H
F,, — ycuime, ofeclieyMsaliollee IePMeTHHHOCTL TIPH THAPO-
wenbitagun. H
F, — pacTArMBAWOIIee YCHIME B IUNMJIbKAX OT pACYCTHOIO
napiaendns, H
F,, ~— pacTAruBawoilee YCHIME B LILAIbKAX OT JABJICHHS
ryjgpoucnuiTanus, H
F, — ycwme 3artsra mmwiex, H
F, — ycunue B @THHAPHYCCKOM yuacTke (JIaHma o1 neHCTBUS
BHYTPEHHCIO AABICHUS,
F, — ycumme. ofecreunparomee repMeTHIIOCTE Npy pabovem
masiedun, H
Fy — ycunume o1 ASHCTBHS JaB.JeHUsl CPeAbl Ba BHYTpeHHUH
y4acTok Tapenku duanua, H
[6] — momyckaemoe moMuHaNBHOC Hampsmenne Bo dranme,
MIla
[c], — nomyckaemoe HOMHHAJNLHOE HATpSKEHWE B IIIMABKAX,
MIla
M — MakcAMabHBIl wrmdarormmi MoMedT, H - MM
e, —— ILeYH [efiCTBHS CHI, MM
z  — YHCIO IMIMICK

2. BbIBOP YNMNOTHEHUSA

2.1. Hns obecmeyeHns TrepMETHYHOCTM 00OpYAOBaHHs  Yi-
JIOTHEHWE PEKOMEHAYCTCs BbIOMpATh B 3aBUCHMOCIH OT THNA
W KOHUCTPYKUMH (PNIAHHEBOTO COeMMHeHHA corslacHo puc. JT10.1
u tabs. 1110.1.

Hns BbIOOpa MAaTepHana NPOKJIAJIKM Cjeyel HCIHOIb30BATh
pexoMeHAan|M, npyBeneHHble B8 1a6s. [110.2

2.2, Hapyxubiff AMamMerp UPOKIAAKH OIPEIesoT 1o Qop-
MyJne

Dy=D+2by+2u. are.n)

rjle ¥— paccTOsHHE OT BHYTPEHHCH KpOMKM ¢uiaHua ,10 BHY IPeH-
HEro AMaMerpa NPOKIAAKK: B 3ABACHMOCIH OT THHA. MatcpHana
NPOKJNAJAKH H €€ TOJIIMHBL & PCKOMERTYeTCs NPHHUMATD i B COOT-
percreun ¢ 1abs. I110.3.

2.3, PacuetrHbIf gHaMC™p DPOKIRAKYU ONPEAC.iSi01 1o Qopuy.ie

D=Dy—b,. (I110.2)
m d 0
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Tabnuna T1101

Pexomenwiyemble 3HAYCHHS MMPHUBI HPOKIANKH

[lupuna
Tun npoxaafky Jluamerp Qramia TIPOKIa - OBnacTe MpUMEHEHUS
D, MM KM by, MM
TInockue HeMeTdl- D<1000 10-—20 |Ilaockue yIIOTHSIOUIME IIO-
JIMYECKHE 1000 < D <2000 15—-30 BEPXHOCTH TIJajKHe
D>2000 225
IInockue Me1asiu- D<1000 10 —25 |ITiockue YIIOTHAIOMHUE TIO-
4ecKHe D>1000 =15 BEPXHOCTH TJAIKHE WM
¢ KpoMKamHu
TInocxue kOMOUHHU- D<2000 10—20 |Tlnockue yIUIOTHSIIONME IIO-
pOBaHHbIE BEPXHOCTH TIIAJKHE
3ybuareie MeTaIUIH D>2000 >15 |IInockue YIIOTHAIOMME IIO-
4CCKHE BEPXHOCTH TIJanKHe
TIpodunbHbe, D<400 25 [[poduibHbe TPOKNAAKH B
p>6.4 MIla 400 <D<700 26 nazax
700 <D< 1000 28
D> 1000 =10

Tabnuua 1102 Pexomenjnyembie pacueTHbie

uapaMerpnl YWIOTHEHHA

Pacuernoe
Martepyan npoKIAIKA aBIIEHKC, Pacuernast Temmepatypa, °C
MIla

Pesuna TBepaas 10 Or —30 no 60
®ropomnact 20 Or —75 no 250
Tapouur 15 Or 0 mo 400

AntoMunuif M €ro CIjaBb 50 Or —196 10 250

Meas u ee crmasbl 70 Or —196 no 350
Nepnurnas crans 70 Or —30 go 450
AycreHuTHA% CTajib 100 Or —253 no 600

Tabnuua IM103 3navenuss pacCiosiHMg B I PA3TMYHBIX THNOR UOPOKIAJOK

Tun OPOKTagK¥ H MaTepuana i HE MEHee, MM
KoMmbunuposanusie u 3yGuatbie 8
Npodubube 30
Ilnockue Msrkue 20
flnockne MertasHyeckue &
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3. ONPEAENEHME YCUNWA B LWINUNbKAX

3.1. Vcunme, HeobXomumoe IS OOXATHS MPOKJIALKH, HAXOHAT
no dopmyie

F,=nD,bq,, (I110.3)

a MHHMMAJIbHOE yCHIMe, obecneunBaroliee repMETHYHOCT (aHIe-

BOTO COCIUHCHUsS MPH PAbOYeM JABJICHUH W THAPOMCIBITAHUH, — 110

tdbopmyam
F,=nD,bmpy; (I110.4)
Fy,=nD,bmp,, (I110.5)

TAe M — NPOKJAIOYHbIH K03(IHUHEHT; % — KOIDPUUNEHT, YIHTHI-
BAIOIMH MPOUHOCTh MPOKIAJOK B PabouMX yCIOBHSX.

Jnst MeTanamueckux NpOKJIAJOK % NPHHUMAIOT PABHBIM e/(i-
HUIIE, a4 [Nl MSTKUX ¥ KOMOMHMPOBAHHBIX MPOKJIAOK % BHIOMPAIOT
B 3aBHCHMOCTH OT TeMmepaTypbl cpeabl mo Tabn. I110.4,

3.2. MpHMManeHOE YACNLHOE YIIOTHSAIOMIES JABJICHHE ¢,
MPOKJIAAOYHBIA K03pPUuMEHT M U 3PbEKTUBHYIO HIMPUAY MPOKJIa-
JIOK JUIsi BBIOPAHHOrO THIA NMPOKJIAJKH W MaTepHalia ONpPEeAeNsoT
B cootBercTBMM ¢ Tabm. [I15.6.

3.3. Pacrarusarone yCHIHsI B HITHIbKAX OT PAbOYero masiieHMs!
W [ABJICHUS THAPOUCTILITAHME TMOJIYYaoT 1Mo (dopmynam

F,=0,785D2p; (1110.6)

F,=0,785D2p,. (1110.7)

3.4. Pactsruparolye yCHIIMS 3aTSra HITHJICK MOJDKHBI yZOBIET-
BOPSTL CJCAYIOIUM YCIOBHSAM:

Fozmax {F,, F,+F, Fy,+Fy,} (1110.8)

3.5. MuHHMANbHBIA AMAMETD CTEPXKHS ILMHIBKH MOJY4aroT

no Qopmyie
F
d= [127—="+42 (I110.9)
z[o],

3.6. Hapyxublii anaMeTp IUNMHILKA BBIOUPAIOT C  y4eTOM
Tabn. [110.5 B 3aBHCHMOCTH OT MHHHMMAJILHOTO AMAMETPA CTEPXKHS
omieka  [eM.  ¢opmyny (I110.9)]; yroumemme storo amamerpa
OCYILIECTRIISIETCSl TPH BbIOOpE mIara pe3nObI.

Tabuuuya 1104 3uavenna kordpdamuenra x

PacuetHas temueparypa, °C 20 200 300

x 1,0 1,5 2,0
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« Puc IM10.1 Tunsl Tapensuatbix Qraunes
a—@UaHen C KOHHYECKMM HEDEXOAOM, O —Iockue GIaHUbl, 6— QuaHen C HAXUMHRM
XOJIbUOM, 2— (PIAHel ¢ NPOPMIILHBIME NPOKIAAKAMH

TabGnuua 11105 Tlapamerpsi juid BoiGopa pe3nObl muniaek W pasvepos uanies

Pe3nba

LITHIIEK Mie6 M20 M22 M24 M27 M30 M36
d, 13,55 16,93 18,93 20,32 23,32 25,70 3110
dy 18 23 25 27 30 33 40
e 28 35 39 42 47 53 64
a 9 10 10 11 12 12 14
2a, 6 6 8 10 10 10 14

Pe3b6a

LIIHIIeK M42 M44 M48 M52 M56 Moo Mo4 Me68
dy 36,15 | 36,50 | 41,87 | 4587 | 49,25 | 5325 | 56,64 | 60,64
dy 46 48 52 58 62 66 70 75
e 75 75 87 93 98 104 110 116
a 15 15 16 17 18 19 20 2]
2a, 15 15 15 15 15 15 15 15

4. ONMPERENEHWME PASMEPOB ®NIAHLIEBbIX COEAWHEHWIA

4.1, UUNUHLOPUYECKUM YMACTOK ®NAHUA

4.1.1. Tommmua CTEHKHM §; IWIWHAPHYECKOro yuactka (riasna
C KOHHYeCKHM TEPEXO0M, a TakKe TOJIIHHA CTeHKH IMJIHHIpHYeC-
KOH YacTH IJTIOCKOro (haHua HODKHBI ObITh He MeHbiue GbakTHiec-
KOW TOJIIWHLI CTEHKN NPUBApUBAeMOro u3zaesus. [1pu 310M BO Beex
ciayJasx s; AOKHA OBITh He MeHee 5 MM.

4.1.2. BeicoTa h, nMAMHAPHYECKOTO ydYacTKa (iarua ¢ KOHHM-
YeCKUM TIEPeX0JOM HOJDKHA NMPUHUMATLCS PABHOM §,, HO He MeHee
10 Mm.

509



Ta6nuna I110.6. 3uaveuns woddpduunenra o

. MIla 0,1 —0,25 0,6 1,0 1,6 2,5 4,0 6,4 10,0 1 20,0

o 1,3 14 7 1,516 ) 18120 22 24 | 28 ¢

4.2. KOHWYECKUA NEPEXO[
4.2.1. TomuuHy KOHMYECKOTO Tepexofa y OCHOBaHHUA duraHua
TIEPBOHAYAIBHO OMNPEACISIOT 10 (dopMylie
S, =05y, (I110.10)
rae oo — Ko3dpUuIHECHT NPONOPUHOHAIBHOCTH, ONpPEeIsieMBIE 110
tabn. I110.6 c wucnonb3oBaHWEM JIAHEHHOW WHTEPIIONSINAN.

4.2.2. VKI0OH KOHHYECKOTO TEpeXo/ia JOJDKeH HaXOMUThCs
B npemenax 2<i<4, rae
. h
=t
838

(T110.11)

4.3. PABMEPbI TAPENKU ®NAHUA

4.3.1. JIlmamerp OKPYXHOCTH ILITWJICK W HAPYXHBIA AHAMeETp
¢uraHpa ompemeNsOT MO cleayrommM GopMyIaM:
1) ana ¢naHues ¢ KOHMYCCKAM IIEPEX0AOM

D,>max {D+2s,4+2a+e; D,;+d,+10}; (1110.12)
D;=D,+e+2ay; (1110.13)
2) mast MIOCKOrO uTaHnA
D, zmax {D+2s,+2a+e; D,+d,+10}; (1110.14)
D, onpegensitor 1m0 @opmyrne (I110.13);
3) ans IUTOCKOTO TPHBAPHOIO (ramiia
D, zmax {D+4s,+2a+e; D,+d,+10}; (1110.15)

D, monydaror 1o ¢dopmyne (I110.13);
4) nns  HaxmMHOrO koibiya D, ompenensior 1o  Qopmyre

(1110.14):
Di=D+2s,42a; (I110.16)
D,=D,+e+2ay; (I110.17)
5) ans onopuoro Oypra
D,=D,—d,—{2+8), (I110.18)

rA¢ TEOMETpHYCCKHe pasMepsl a,a;, e u d, (cM. puc. I110.1)
vaxoaar no Ttabn. I110.5 B 3aBucuMocTH OT BBHIOPAHHOTO HAPYX-
HOrO AMaMeTpa IUTHJIBKH.
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Puc. T110.2. Pacyernast cxema TapeibuyaToro duiania

432, IJar mmuaex ompefenstoT no dopmyne

L,=1D,/z, (M10.19)
[le KOJIMYECTBO IMIMJIEK z BLIOUPAIOT W3 COOTHOILEHHS
z=nD,/[(4+5)d,] (1110.20)

[TonyyenHoe 3HAaYeHWE z pPEXOMEH/yeTCss NPUHMMATH KPaTHHIM
YeThIpeM.

5. M3rUBAIOWME MOMEHTbI

5.1. Wsrubaromme MOMEHTH Bo (QIaHIAX OT YCAIHH 0OXKaTHS
npoknanxu F; u ycHind, OeficTBylonmx B pabodem coctosHud, Fy,
F, u F; (puc. I110.2) ompemensior cnemyrommM obpasom:

1) or ycusms obxarmst npoxnanka F,—uo dopmyne

M,=F,e,, (I110.21)
rae
e,=(D,,~D,)/2; (1110.22)
2) o ycwmil, OEHCTBYIOUMX B paGoveM COCTOSHMH,-— I10
dopmye
M,=F,e,+F,e,+Fses, (IT10.23)
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Tae

F,=0,785D2p; (I110.24)
F3=0,785(D3—-D?)p; (I110.25)
¢;=0,5(D,~D—s); (I110.26)
e3=0,5[D,—(D,,+D)/2]; 110.27)

F, u e, waxomar no ¢opmynam (I110.4) n (1110.22).
5.2. Wsrubaronme MOMCHTE B HAaXWMHOM KOJbUE ONPENCIISOT
13K
1) o1 yenmus obxatus upokianki F,-—uno Qopmyrie
M,=Fe,, (I110.28)
e
e,=05[D,—(D+D,)2]; (1110.29)
2) or ycwiHH, JedcTByrommx B pabodeM COCTOSHUMH, — HO
dopmyne
M,=(F|+F,+F)e,. (I110.30)
5.3, WsruGaronmme MOMEHTH B ONOpPHOM Oypie ONpeiensior:
1) or yownis obxarus npoxnanku F,—mno QopMmyrie
M,=F,es, (I110.31)

es=0,5(D;—D,); (I110.32)

2) oT ycunmMi, ACHCTBYIOIIMX B pabovdeM COCTOSHUHU, —IO
dopmy:ne

M,=F,es+F,es+Fse;, (1110.33)

rae
¢,=0,5(D,—D—s,); (1110.34)
e,=0,5[D,—(D+D,)2]; (1110.35)

F,, F,, F, v ¢s Haxoast no ¢opmynam (1110.4), (I110.24), (IT110.25)
¥ (1110.32).

54. M}FI/IGKFOUH/IC MOMEHTE! M, BO dulaHnax, HAKMMHOM KOJIbIle
U ONOpHOM Oypre OT MABJACHUS THAPABJIMYECKOTO WCHLITAHUA p,
onpeaensior no dopMmyam mm. 5.1-—>5.3 HACTOSIIEro NPUIOKERUS.
ITpr stom B dopmysax (1110.24) u (IT10.25) BmecTo pacueTHOTO
J@BJICHUSL p TIOHLTABIAIOT MABJCHHE THAPABIWYECKOTO UCHBITAHUS
Pp @ YCWIME OT pacueriiore naeneHust F,. onpenensemoe no
dopmyiie (1110.4). 3aMensiorT yCHIEM OT THAPABIRYECKOr0 HCOBITa-
uus F,,, oupejenseMsiM no dopmyle (HIOS)

5.5, Makcrviaabablil  (pacieTHBId) wirmbatommil MOVEHT o7
yCHBH, medicTByrommX Ha (JlaHUBI, HAKUMHOE KOJBLO U OLOPHBII
Oyprt. ompemensior 1o Qopmyae

M=max {My; M, M,}. (1110.36)
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6. BbICOTA TAPENIKM ®JIAHUA

6.1. BblcoTy Tapeiku miockoro ¢iaHia, HaXHMHOTO KoJbla
' OmOpHOTO Oypra onpeaenasior no Gopmyie

127—[‘1—/\’
hy= B 1 (I110.37)

Y

rae BenmduHBl X u Y BeMHCHSrOTCS CHEmyrolmM obpasom:
Dans mrockoro  guiaHna

X=(s3-55/4)(D+s.); (I110.38)
Y=D,—D—2d,, (1110.39)
e
D
So= 21’[61, (I110.40)

2) nns omHOpHOro Oypra
Y=D,~D, (I110.41)
a X ompenensror no ¢opmyne (I110.38).

6.2. BpICOTY HaXMMHOTO KOfbua A,y Haxomar no dopmylie
(IT10.37), rne

X=0; (I110.42)

Y=D,—D,-2d,. (T110.43)

6.3. Ecn h,<s, WM NOJKOPEHHOE BBIPAKCHHE B (DopMyJie

(I110.37) \/JeHLme HyJIs,, TO U4 OLPENENCHHS BBICOTHI TaPCIKil

wiockoro ¢naHna w onoproro Oypra no gopmyse (I110.37)
BeauuuHy X IPHHUMAIOT PABHOW HYJO, a

Y=D+2s,. (I110.44)

6.4. Bricora rapenku ¢GulaHga € KOHMHMECKMM [EPEXOJOM.
6.4.1. Boicory rapenku ¢uaHua C KOHMYECKMM NEPeXOmoM
HepPBOHAYANIBHO ONpenensoT 1o (Gopmye

D 0,14
hy=s, <1%od) , (IT10.45)

HO He MeHee 0.8s,.

[IpuBHATOE 3HAYEHWE £, YTOUHSIOT B NPOHECCE PACYETad HANpS-
KEHHOTO COCTOSHUS <bna[{ua B ceveHnax 4—A. B—B, C—C (cwm.
puc. [110.2).

6.4.2. MOMEHTBI CONPOTUBIICHNS (MIAHA B PACHETHBIX CEUEHUAX
BBIYHC/AIOT CHEAYIOMMM 00pazoM:

1) B cevemun A4—A
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2
WA=§[(Df-D—2do)h}+(D+s2)(s%-%o)]; (T110.46)

2) B ceuenmn B—B
Wy=n{(D;—D=2dp) y>+0,25(D+s,)(s3 —s3/4)], (1110.47)
ecnu y<hy, ®

S3—8p

_ 2
WB—2n[ 3%,

(hythy—y)2+s, (hp+hy—p)*+

+0,125 (D+s1)(s%—sg/4)], (1110.48)

ecnd y>h.
B ¢opmynax (1110.47) u (I110.48) opnusHaTy nEHTpa TSHKECTH
HofepedHoro ceueHuss GnaHua BRIYMCHSIOT 10 hopMmylie

(s1+55) hphy+0,3303 (554 25,)+0,5h3{D,~ D ~2d,) .

— ; (T110.49
J (5152 iy +(D,~D—2do) h, ( )
3) B cedenmu C—C

We=2(D;—2do) b3, ecnm hy<sy. (1110.50)

Ecnm xe h,;>s,, TO npoynocth ¢nanna B cevennn C—C
obecniedeHa W W, He ONpENensioT.

6.4.3. YcioBus NpOYHOCTH B PACUETHBIX CeueHUsIX 4 — A, B— B,
C-—C nposepsitor 1o hopmyiie

c=max {M/W; M/Wz; MW <[o]. (1110.51)

Ecnn pacueTHBIe HAUPSKEHNS. G NPEBBILAIOT ONyCkaeMsie [ ],
TO 3HaueHus h;, s, M h, ChemyeT yBenmuuTh. Ilpu 3ToM
HpEeABAPHTENBHO HEOOXOMMMO YBEAMYMTH KOHYCHOCTD i

TlpuarmaeMble 3HAYEHMS A, U 5, DEKOMEH/YETCS YBEJIMYHTDH
B \/o/[0] pas. [lpn nprESTHX pasMepax (iaHUEB PacueThl CHemyeT
HOBTOPATh Mo hopMynaM min. 4—6 HACTOSDIEIO HPMIIOKEHHS N0
TEX 1Op, MO0KA 3HAUYCHHUS PACHETHHIX HANPSKCHUY He OyRyT paBHHI (C
HOrpelHOCThI0 He Oonee 5%) MM MeHbine NOMYCKAaeMBIX Hanps-
KEHUH.

6.5. Korna KoHTpOJb 3aTSXKKM IHIWJIEK C NPUMEHeHHeM Oe3-
MOMEHTHOTO YCUNHMs HE MPENyCMaTPUBAETCH, TO BBICOTY Tapesnku
dnaHpes UCXOMM M3 MAKCHMANbHO AONYCTHMOTO YCHIIHS B INIWJIb-
Kax oupenessior no hopmyse

hfw:cls\/(A—— B)/(1+Df—_0~94). (1110.52)

D,—D—s, D,
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Ecim A<B, TO BBICOTY Tapeaku ¢iaHua NPUHAMAIOT DaB-
Holf 3HAYeHmIo hj;, TojydeHHOMy 1o Qopmynsam mr. 6.1, 6.2 u
6.4 HacTosuero upuiIokeHus. IIpm 3TOM BcmoMoraTejabHble Be-
JuuuHel A Uil (GJAHUEB C KOHMYECKHIM IIEPEXOJOM M IUIOCKHMX
dnanpes U B s GiaHues ¢ KOHWYECKHM IIEPEXOIOM ONPEReNnsiioT
no ¢opmynam

e, [0}, pD2
A=0,33{z2 0,7¢ == |, I110.53
(o romv s (o33
rae
[ D+s 2 [
= —_—— —-— 1 _
i ( el)[( Dm) + ]—}—0,261, (I110.54)
_ Ds} s}
—ZEIe%l:lJrv(;g )| opu y<1, (I110.55)
rae
2h
Tt S (I110.56)
\/D(Sz‘sl)
u
Ds?
= =L :
Yo d? nmpu y=1 (I110.57)

Jns mnockux (UIaHIEB BCIOMOTATENbHYIO BENUYUHY B HAXOAAT
o dopmyne

w
-t

B=

D
2o e (I110.58)

[N

JInst TpOBEPKH BBICOTHI ONOpHOro Oypra mois3yrotes dopmy-
gamu (I110.52), (I110.53) m (I110.58), B koTOpBIX HEOOXOAMMO
3aMeHUTh ¢; HA €5 U €, Ha es.

6.6. OxoHvYaTeNbHYIO BLICOTY GJaHua BHIOMPAIOT HO HAHOOJb-
IeMy 3HAa4eHdto /i, Wik Ag,, TOAyYeHHOMY 1o dopmynam i 6.1,
6.2, 6.4 u 6.5 HACTOSIETO NPHIOKECHHUS.

Ecin 3a  oKOHYATENBHYIO BHICOTY ¢naHua TpHHATA fhg\,
To pacder Juis GiaHua € KOHHMYECKHM IIEPEXoJOoM HeobXo-
IAMO TIOBTOPUTL 1O dopMynaM mim. 4, 5 ¥ 6 HACTOSIIETO
NPUIOXKEHHAS, [PONOPUMOHAILHO  YBEAMYMB 3HAYCHHS S, U
h,.
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nPNNOXEHUE 11

PEKOMEHOAUMU NO OMPEAENEHUIO
TEXHOJIOMMYECKOW TMPUBABKHU
K TOAWMWHE CTEHKW KOJIEHA

1. PexOoMeHIALMH HACTOSHIETO IPHUIOXKEHHS MOTYT OBITH WHC-
T0JTb30BAHBL, €CIIM B TEXHUYCCKUX YCIOBHUSX HA U3I OTOBJIEHHE KOJIEH
OTCYTCTBYIOT YKA3aHHSI IO OIpPENEJNCHHMIO TEXHOJIOTHYECKOH mpH-
H6aBxu.

2. B HacTOSImEM IPUIOXKEHHH HCHONB3YIOTCS O00O03HaYeHNs
pa3sMepoB KoJieH, NpHBeAcHHBe HA puc. 4.5 Hopm. ®opmynsl ans
onpeJieNieHAss TOJIMH CTEHOK §, Sg,; Sg,» S, IPUBCACHH! B IL 4223
Hopwm.

3. Jns rubos, U3TOTOBAsEMBbIX HA TpyOornGouyHoMm obopymopa-
HUW METOJOM HAMATHIBAHHS HA CEKTOP, TEXHOJIOTHYECKas MpubaBka
¢y, TPWHAMAETCS TONBKO X TOMIMHE CTEHKA Sg:

Inst Tpy® mDOBepXHOCTEH Harpesa

1
€12~ <1+2,5RS/E)S’

VIS OCTANbHBIX TPYyO

1
€12= <1+2Rs/0u) 5

4., JIns ImTAMOOBAHHBIX KOJIEH, W3TOTOBJSEMBIX B 3aKpbi-
THIX IHTAMIAX, WIA THOOB, U3rOTOBJISEMBIX Ha CTAHKAX C HAarpe-
BOM TOKAMH BBLICOKOM YACTOTHI M OCEBBLIM UODKATHEM, TEXHO-
JIOTHYECKAs NPUOABKA NPWHAMAETCS TONBKO X TOJIMHE CTEHKA
g

0,055<¢y,<0,1s.

5. JAnst xoJieH, M3TOTOBJNSAEMBIX HA POTOOOPA3HBIX CEpIEYHHKAX,
NPAHAMAIOT ¢, =0.

6. Jns CeKTOPHBIX KOJIeH CUHTAIOT ¢y,=0.

7. JAnd ImMTaMIOCBapHBIX KOJIEH C PACIHONOKEHHEM JBYX IIPO-
MONBHBIX CBAPHBIX INBOB II0 BHYTPEHHeM W BHEINHell CTOpoHaM
KOJIEHA TEeXHOJIOTHYecKas NphOaBka TPUHUMAETCS TONBKO K TOf-
IAHE CTEHKH Sg

0,055< ¢, €0,1s.
8. J{ns mMTaMIIOCBAPHBIX KOJIEH C PACIIOIOXeHAEM CBAPHOIO TIBA

B HeHTpaJbHOM 30HE XOJieHa TeXHOJOTMYeckas NpuOaBKa INPHHU-
MAETCst TOJILKO K TOJIUMHE CTEHKH S

0,055<¢,,<0,1s.
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9. Ecan onpenesienne npuOaBKU ¢, TPOBOIMICA A0 OKOHYATENb-
HOTO BBIOOPA HOMMHBAJILHOW TOJIIMHBI CTEHKH KOJEHA, TO PEKOMEH-
yeTcst OPHEHTHPOBOMHO 3HAYEHWE HOMHHAJBLHOH TOJMIMHBI CTEHKH
KOJ€Ha TPMHATH DPABHBIM, HanpuUMeEp, 3HAYCHMIO HOMMHAIBHOI
TOJIIMABL CTEHKM NPSMOR TPYOBI ¢ MOCHEAYIONIMM YTOYHEHHMEM IO
OKOHYATEJIbHO BLIOPAHHOMY 3HAaY€HHIO HOMHHAIBHOM TOJNIMHbI
CTEHKM KOJIEHA.

MPUNTOXEHUNE 12
(pekomeniyemoe)

YNPOWEHHbLI PACYET HA LIMKNMYECKYIO NPOYHOCTb

1. OCHOBHbIE MOMOXEHNA

1.1. Metox pacyiera NpuMEHMM k 0bopyroBanuto H Tpybonposo-
maMm rpyon B n

1.2. Meron pacuyera upuMeHHM K oOopynoeanuio 1 TpyObonpoBo-
naM 1o n. 1.1, ymoBIeTBOPSIOUIMM YCIOBHSAM  HIDKECIeMYHOUINX
TYHKTOR,

1.3, Pacuernas Temueparypa cTeHok oOopymoBaHms M TpyOoupo-
BOJIOB He BBIXOJMT 33 HPenensl, ykasannele B pasfa. 3.2 Hopm nmng
COOTBETCTBYIONMX MaTePHANOB.

1.4. ObGopynosanie ¥ TPyOONIPOBOMBI YIOBIIETBOPSIOT YCIOBUAM
CTATHYECKOH NPOYHOCIH M YCTOMYMBOCTM COINACHO HACTOSIIMM
Hopmam.

1.5. Merton pacueta He pacnpocTpaHseTcs Ha clIy4ail HaJoXEHNS
Ha HU3KOYACTOTHOE JKCILTyaTAIMOHHOE HArPyXeHHe BBICOKOYACTOT-
HOTO OT BMOpaumi M uyibcaumit Temnepatyp palOoued cpeast
W OTPAHAYHBACTCS IMKJIMMECKAM HATPYKEHMEM C HHCIOM IWIKJIOB
3aJannoi aMmutTyasl Be Oonee 10° 3a Bpemsi IkcIulyaTaLwH.

2. ONPEOENEHNE MEPENAQOB TEMIEPATYP,
HAMPSDKEHMIA M YNCNA OKCMAYATALMOHHBIX LIMKNOB

2.1. Pacuer npoBoast ans 30H o6opynoBaHNs H TpyOONpPOBOIOB,
e BCJACACTBUE KOHICHTPATOPOB Haﬂpﬂ)KCH]/Iﬁ (OTBepCTHﬂ, N3MCEHE-
S TOJUIAHBL  CTCHKHW, TaJTEIM, HNPOTOHKH, pezLGa n T ﬂ.),
TIPWIOXKEHAS COCPEAOTOYCHHBIX HArpy30okK, KpaeBoro 3(1)(1JEKT8
COEUUEHNs CTANEW ¢ Pa3IMIHbLIME Momyismy ynpyroctn E1, ET
U TEMIIEPATYPHBIME Ko3(hduumesTamMms pacuinpenus o, a3, nepena-
A TEMIEPaTyp BO3HMKAIOT TIOBLITUCHHBIC IMKJIMYECKE MECTHBIE
HATIPSDKEHNA.
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0 ! A ’7 L L. a
12 Y \5f ¢ 2 B
{6}z =612 (6}
bAoK nagpyreenust brox wazpyncernus

Puc. TT12.1. Tpaduk nimeHenus Hanpsxenns (o)

2.2. Ha nepBoM sTame mojy4aroT rpaux M3MEHEHMs Hampsoke-
HEs (0), MCTIONB3Ys 3aBHCAMOCTH (O);j, (0)y, (O)y s paccmarpu-
BaeMOM 30HBI 3JEMCHTA KOHCTPYKUMH, TOJYYEHHBIE IO II. 4
Hopwm (puc. T112.1) s 3a7aHHBIX HATPY30K M OKCIUTYaTA[MOHHBIX
PEXHUMOB.

2.3. W3 Tpex sasucuMocteit (0);;, (0);, (0) Haxomar ob6oben-
HYIO 3aBUCHMOCTH NOCTEHOBATENBHBIX TIOJMYUMKIOB IPHBEICHHBIX
HAUpSOKeHUHM, B npelCTbHBIX TOYKAX KOTOPHIX JOCTHTaroTcst abco-
JIIOTHO HauGosbilne (HAHMeHbINHE) 3HAYECHAST HAMPSDKEHAN M3 Tpex
YKa3aHHBIX BBHIIIC 3aBUCHMOCTEH.

O600nieHHAas 3aBUCHMOCTE BKIIFOYAET BCe MOMEHTBHI BPEMEHH 1,
(1<I<m), rme xors 6w omHo u3 mampsokeruit (o) (0)u (O)x
HAOCTHTAET JKCTPEMANBHOTO 3HAYCHMS, M UMEET B KANIBIK M3 3THX
MOMEHTOB skcTpemyM (o)=max {[(c);;|, 1{c);l, [(0)al} ¢ coorser-
CTBYIOIIAM 3HAKOM. HauanbHelil (/=1)" ® xoHeumslt (/=m
MOMEHTBI HAIpSKEHWe (O) MOXET IPHHUMATh, B YacTHOCTH,
3HAYEHH, PABHbBIE HYIIO.

2.4. W3 mnonydeHHOH mno m. 2.3 HACTOSIETO MPUIOKCHHS
0000111eHEOR 3aBUCUMOCTH BBIASISIOT [MKJ HANPSOKCHUE C HaM-
OoJsbIIed aMILTHTYIOM:

(O-a)l :095 [(G);lax—(c):ninjy (H12 l)
t1€ (O)haxs (O)min—anrebpamveckn HambolbIIee M HAMMEHbILEE
OpHBEACHHRIE HATIPSKCHAS,

2.5. Apyrie THnbI DMKJIOB C MeHBIINMHI aMIUTUTYIAMHM HampsoKe-
HMit (0,); BBIIETSIOT M3 OCTABUIEHCS 4acTH OGOGIICHHON 3aBHCH-
MOCTH, PYKOBOACTBYsiCh opmymoit (I112.1), 1 nomyuasor 0,5 (m—1)
THIIOB IIMKJIOB.

2.6. AMNIUTYyRy NPUBEIEHHOTO MECTHOIO YCJIOBHOIO YIIPYIOro
HAIPSDKCHHST B [-M IMKJe Haxomsar mo dopmyie
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L Puc. 1112.3. Tlpumep cocrasienus 6110-
z vi — KOB HATPYXCHHs M rpadux U3IMCHEHHs
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(GaF)ZKF,z (Ga)i ((ps) » (H122)

rae kp;— x0dhOUUMEHT KOHUCHTPAUMN HANPSDKCHAR B i-M LUKIE;
©,—K0IPOUUMEAT CHWKCHAS UMKIAYCCKOH IMPOYHOCTH CBAPHOTO
COCIMHCHHS C MOJHBIM NPOIUIABJICHUEM HIHM HAIllJaBKH.

Hpﬂ OTCYTCTBHM [JAHHBLIX O 3HAYCHUAX (0N MOXHO TpHUHATH
©,=0,6, a npu OTCYTCTBHH CBapHOro mBa @ =1.

2.7. KoabduuaeHaTsl KOHUEHTpaUMH Ky, ONpEAeNsroT IO

dhopmyne
KF=R,T,0.2(1+O,5{[%3j|2—1}>/(00) (M12.3)

U mo puc. I112.2 B 3aBUCHMOCTH CT OTHOIICHUS lca)i/R;o,z, rae
R7o»— NpesieNt TEKY4eCTH MaTephaa IpH PacieTHOI TeMIepaType;
K, — Teopernieckuit xod(pdUuUMEHT XOHUCHTPAUMH HanpsOKEHUH,
ONpeneasieMblii MO CHOpaBOYHUKAM M NpUHAMAaeMbli paBHBIM HaM-
6OJTbINEMY 3HAYEHHIO 10 HANPABJIEHHIO KOJbUEBBIX U MEPHIHOHAIb-
HBIX HAUPSOKEHAH NpPU OCEBOM DACTSDXKEHHUH.
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Jna merpudeckux pe3n® npuHuMaror K =5. Jns cBapHbIX
AYCTEHUTHBIX INBOB C HENOJHBIM IpomnasjienueM Kp , =6.

Koobdmument Ky, mnsa ynpoiienus pacdeTa MOXHO NPHHSATH
O/IMHAKOBBIM [JIsl BCEX THIIOB IMKJIOB HE3ABHCHMO OT 3HadeHUs
AMIUIMTYIbI M DPABHLIM €ro 3HAYCHMIO JUIS THHA LKA C Mak-
CEMaJBHON AMIUIATYIOH.

2.8. Ilpnm orcyTcTBMM JAHHBIX HO M. 2.3 HACTOSINETO HPHJIOKE~
HHS 3aBUCMMOCTb TPHBEACHHLIX HANPSXKEHUA MOXHO HONYHUTH
cneuy}omﬂM obpazom.

2.8.1. Tlpusenennbie Hanpsoxenus () B paccMaTpuBaeMoil 30He
OTpefeArOTCS IS DU3MUCCKH OCYMIECTBAMbIX GIOKOB HArpyXeHms
(puc. 1112.3) ¢ BxIrOYeHNEM JKCIUTYATALHOHHBIX PEXHMOB HATpPYXKe-
HUsl, HAPUMED, A COCYa ¢ KPBIIKOH Ha pe3bOOBLIX MINWIBKAX:

1) BCX0/1HOE COCTOSIHME, 3aTAT THIAIEK, THAPABIMIECKOe HClblTa-

Hye, VCHbITAHAe HA HIOTHOCTb, CHYDXKEHUE AABJIEHHS JI0 arMochep-
HOT'O, HCXOMHOE COCTOSIHHE;
. 2) HCXOHOE COCTOSHHUE, 32Tl UHIWIIEK, MCTBITaHHe IIOTHOCTH,
pasorpes, CTANMOHAPHBLIA PEXUM, IepeXOmHble PEXAMBI  ([UIs
HOPMAJbHBIX YCJOBHU JKCIUIyaTan¥y ¥ HApYHMIEHWA HOPMAJIbHBIX
yenopnit), cTaldOHAPHBIN PeKMM, OCTAHOBKA, CHWKEHHE NABICHHS
oo aTMOcdepHOro, HMCXOMHOE COCTOSHHME.

2.8.2. AMmmMTYysa HANPSOKEHHS (G,), HONYUMKNIA B -M NEPEXO-
HOM pEXAME WJIH COHeTAHHA pe)mMOB onpeznensiercst no dbopmyrne

CARS [0 +05(Acme)

+o,35(E'aTAT\,,+(Ela1— Eol|AT,),  (T112.4)

TIe p-—pacuetHoe [asieHMe; Ap,—pasMax W3MEHeHHS nasiie-
Husl 8 HHTEpBAe MEXIY MOMEHTAMH BPEMEHH (| U 1y; (AC,.),—
W3MEHEHUe TPHBENEHHOr0 HANPSDKEHHS, BBI3BIBAEMOE HM3MEHEHHEM
MEXAHMYECKUX (KOMIEHCAUOHHbIX) HAIPy30K AF,M B I/IH'ICpBLUIC
MEXTy MOMEHTAMH BpeMeHH 1, U 1,; AT, ,=|A T,,,1— pas-
HOCThH TEMIIEPAaTyPHBIX Nepenanos no TontmHe cremm mm CpeIHUX
TEMOEpaTyp B JIBYX COCEOHUX CEYCHHMAX DIEMEHTa KOHCTPYKIUIH,
nepneﬂnﬂxympﬁm cpenneﬁ HOBEPXHOCTH, B MOMEHIBl BPEMSHH {,
u i AT,,=|AT,, —AT,,|—pasuocts cpejnmx 0o TOJLANE
CTeHKH TeMnepaTyp "B mecte COCNUHEHHs PA3HOPOIBIX craneit co
coiictsamu E, af w E]. ol 8 momentn spemenn f{, u 1.

CocenHuMA _CINTAIOTCS CedeHNs, paccTOsHEE MEWY KOTOPbIME
Mersle 2 /RS, rae R,— cpenHee 3HAYCHVE PAMYCOB XPHBH3HE! HO
CepefMHe TOJMMHABE CTeHKH; §— CPeaHAS TOJIIUHA CTEHKA B COCEN-
HUX TOYKaX COCyAa, HATpyOka, (uiaHma WIW JPYrHX DJIEMEHTOB.

Mepenann Temuepatyp AT, u AT, pasmax (Ac,,), H3mene-
HUe Ap OUPENEHSFOT B TaKue MO‘\/ICHILI BpPEMEHH i-TO PEXHUMA WIH
COYETAHNsS PEXHMOB, KOFJa HpPUBEEHHOE HanpsokeHue (G) MOCTH-
520




48 oy F 7
439 =

G T 11711 ——

07 T

I

A

T

45
g5
04 =
43 o
021

T
]
|
|
Sl
AT
\

]

|
i

|

\
i

WA

\

soma! 1

a1 82
e i i #ﬁ”’ 0,05

0 7 V4 i 5 70 15 9’

Puc TI124 3aBucuMocTH IS OBpEjACNeHMs MAKCHMAIbHOTO Nependia TeMuepaTyp
B CTEHKE

raet 9KCTpeMasbHbIX 3Ha4YeHHH. [lpm 5TOM cCledyer Y4YHTBIBATH
3HAKY HANPSOHKCHHH OT JAaBJICHHS, MEXAHMUCCKHX HAIPY30K M Hepemna-
JIOB TEMIIEPATYp B YKA3aHHBIE MOMEHTBHI BPEMEHH, B HPOTHBHOM
Cltydae TpOBOUTCS CYMMHpPOBaHHE aOCOSMOTHBIX 3HAYECHHH Hamnps-
KEHUH.

Jns mosrydenuss HAHOOJIBIINX AMIOIMTYA HAUPSOKCHHH cnemyer
paccMaTpHBaTh TAaKOE COYCTAHNE PEXKHMOB, B KOTOPOM H3MCHCHHS
JIABJICHHUS, MEXAHWYECKUX HArpy30K, TEMIEpAaTyp BBI3BIBAIOT B pac-
CMaTpPHBAEMON 30HE MUHUMAJIbHBIC W MAKCHMAJIbHBIE HANPSDKECHUS,
HarpuMep JeACTBUE HAPYXHOTO M3OBITOYHOIO MABJCHUA, a 3aTeM
BHYTPEHHET0; pA30TpeBa, a 3arTeM  PacXOJaXHBAHMS, 3HAKO-
IIepeEMEHHOE NEHCTBAE MeXaHMYecknx Harpysok. Eciam B paccmarpu-
BAEMOM TOJIYIHUKIE KaKas-JMOO Harpyska He H3MEHsieTcs, TO
coorsercTByromue 3Havenus Ap, AF,. ., AT, , AT, , B dopmyne
(I112.4) npunEMaroT PABHBIMH HYJIO. HOJ’IY‘ICHHdﬂ '3aBHCHMOCTD
H3MCcHEHUsT HAOPSDKCHAH B OJIOKE HE JOJUKHA MMCETh Pa3PBIBOB MO
HANPSDKEHUSIM.

2.8.3. Mepenag temiepatyp AT .. (“C) B CTCHKE TOJIIHHON
m (m) H3 Mareprana ¢ KOYpPUIMEHTAMH TeNIONpPOBOAHOCTH

A [Br/(m?-°C)] u TemmnepaTyponpoBOIHOCTH a (M"/L) npH OfHO-
CTopOHHeM Harpese (OXJIaxAcHWH) pabouell cpefodl B HHTEpBane
Temnepartyp ot 1, L[O T, 3a Bpems # (C) MOXHO ONPCACIHATB IO

puc. I112.4., tae 9#-7—663pa3MepHaﬂ CKOPOCTb HM3MEHEHHS TEM-

nepaTypsl cpeanl; A Bmm =AT /(T — To)—Oe3pasMepHbrit nepenan
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Puc. I112.5. 3aBucumocT# AnS ODPENCTCHHS BPEMeHH MOCTIKEHHS MaKCHMATIbHOTO
Tepenaga TEMNEpaTyp B CTEHKE

TEMIEPATYD B cTeHKei Bi=os/A —xkpurepuit buo; a—koadduuneHt

TemIooTRaw, Br/(M .
Tlepemrany Temmepatyp
AT, =20, (T —To)- (I112.5)

Bpems 1,,,, DOCTIKEHHS MAKCHMAJIBHOIO Tepenaga TeMIepaTyp
AT, B CTEHKE MOXHO ONpPEACTHTh C HCMONb30BaHUEeM pHc. I112.5
no topmyne

fmax=AF0_ . s%/a+1t, (1112.6)
rae AFo,,,—pa3HocTh 3HageHHH KkputepreB Pypbe B MOMEHTHI
BPEMEHH [, W I

2.8.4. AMImmTYIbpl TPHBEACHHOIO MECTHOro YCJOBHOIO yOpy-
roro HanpspKeHHS (G,,F,- HaxomsuT o topmyne (I112.2), ucnons3ys
VKa3aHust mr. 2.4-—2.7 HACTOSILEro NPUJIOKESHUS.

2.8.5. Tlpn OTCYTCTBHH HaHHBIX O Kodpdunmenrax K, ammmi-
Tyabl HaupskeHuH (o,p), B obopyoBaHHm H TpyGompoBomax
MOXHO OHNpENeNATh MO (Qopmyne
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(Earh MNa

\

0

m’ 10 0’ n* 0° [N]

Puc. [112.6. PacuerHbie KpHBBIE YCTaJOCTH:
/—pnns  yrIEpORMCTHIX, neruposaﬁmﬂx (mo 360° C) m aycrenmmtnpix (mo 450° C) cranci
(RT>400 MIla; 27 >45%; ET>180 T'Tla; R? ,/RT<0,7); 1, 2-- i1 NernpoBanubiX CTanel npu
/R 20,7 (RT>400 MIla; z7245%; E >195 T'Ma); 3—ans pe3x>60m>(x 3NEMCHTOB M3
neripopannbix cramei (mo 360° C) (R 2650 MITa; E7>195 I'a; z7>40%)

(o) (o[ 0122480 | +2(E707A T, 1 ETa] -

~Efad1AT,)| @) 2

Bee " ykazamus x ¢opmyne (I112.4) pacnpocrpaHstoTcs Ha
bopmyny (I112.7). @opmyna (I112.7) npuMerrMa Ui 30H KOHIEGHT-
panMi U CBapHBIX IUBOB C MOJHBIM [NPOIUIABICHHEM.

2.9. VYcrapaBliuBalOT YHCIO UHKJIOB N;, COOTBETCTBYIOILEE
KaXJIOMY 3HA9eHHIO AMIUIHTYOBI, 33 BPEMs JKCIUIyaTaldd UCXOAS
W3 JAHHBIX O IOBTOPHOCTH PEXMMOB paboThl W HarpyKcHHs.

3. NPOBEPKA LMKNUYECKO# NPOYHOCTHU

3.1. LlUknId4eckyi0 NPOYHOCTh NPOBEPAIOT MO KPHBBIM YyCTa-
noctd (puc. I112.6).

Ipu temneparype 7, HWXKE MaKCHMaJbHOrO 3Ha4CHHs UIA
COOTBETCTBYIOIUEH KPHBOH ycranoctd Ha puc. [112.6, ammmatymy
HanpspkeHud  [o,;] mpn om NPE/IENICHAN  HUC/A  IMKIIOB  CI/IYeT
yMHOXWTh Ha oTHOmenne E>%° C/ET nna yrnepommcThix H jerupo-
BaHHBIX craned m E*5°°C/ET—nna aycremuTHBIX.

3.2. VcnoBue MpOYHOCTH nposepaeTca no ¢opmyne

k

)

N;
=V

<[ax], (I112.8)
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rae  N;—uucino LMKAOB (-0 THOA 3a BpeMs OKCIUIyaTalluH:
[No]i— momyckaemoc uHMCAO LEKNOB i-TO Tuna (UPHHMMACTCS [O
n. 3.1); k—obmee UHCTO THNOB WHMKAOB; |dy]|-— HaKomueHnoe
YCTaJIOCTHOC NOBPEXKACHHUE, TIPEACTBHOC 3Ha4YCHHUC KOTOpOIr<G paBHO
0,4 nns oGopymoBanust ¥ TpybonpoBogos rpyuubt b u 1,0— g
rpyme; B.

Pasnnynpie THIBI IHKJOB IJOHMYCKaeTcss OOUBEIMHMTb H CBECTH
K OOHOMY pvaGTHOMy HUAKITY. Yucno pacvE€THbIX LIMKJIOB PaBHO
cyMMe 4HCel OOBC/THHEHHBIX LMKIIOB. JOIycKaemMoe YHUCIO pacyer-
HBIX IHKI0B [N,]| COOTBETCTBYET MAKCAManbpHOH aMmmTyae (O,p)
u3 OOBEAWHEHHBIX TUIOB [HKJIOB.

THIBI MKIIOB HATPYXEHHAS C aMIUIMTYI0H [ATPSKEHAH, MEHb-
med 4eM aMIUIMTYAa HAnpsOKeAWH 10 KpuBOM ycTanocrH Ha
pac. [112.6, npu [N,]=10° He yuuTHBalOT, €CAH HX HMUCHO He
npespimaer 10°.
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