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Hacrosmuit craHmapT ycTaHaBIWBaeT HOPMBI M METOABI pacyeTa Ha TMPOYHOCTh HMJIMHAPHIECKHUX
obevyaeK, KOHMIECKUX JIEMEHTOB, THUII] ¥ KPBIIIIEK COCYIOB M aIlllapaToB M3 YIJIEPOAVMCTHIX M JIETUPOBAHHBIX
cTaJieii, MpUMeHSIEMBIX B XUMITIeCKOM, HedTerepepadaThIBaIOIei M CMEXHBIX OTPACIISIX TIPOMBITIUIEHHOCTH,
paboTAIONINX B YCIOBUSX OMHOKPATHBIX M MHOTOKPATHBIX CTATUYECKMX HArPY30K MO BHYTPEHHUM M30BITOY-
HBIM JaBJICHUEM, BAKYYMOM WJIM HApPY>KHBIM M30BITOYHBIM JTaBJICHUEM U TIOJ ACHCTBUEM OCEBBIX U TTOTTEpeY-
HBIX YCUJIMM M M3TUOAIOIMX MOMEHTOB, a TakKe YCTaHABIMBAECT 3HAYCHUS HOTYCKAEMBIX HAIIpSLKEHUH,
MOZYJIST TIPOIOIBHOM YITPYTOCTH 1 KO(PPHUITMEHTOB TTPOYHOCTH CBAPHBIX IITBOB. HOpMBI M MeTOABI pacyeTa Ha
TIPOYHOCTH TPUMEHNUMBI TIpH cobmoneHnn «[IpaBuit yeTpoiicTBa n 6€30MacHOM IKCIITyaTallii COCyI0B, pabo-
TaLIMX MOJ AaBlieHUeM», yTBepxAeHHbIX ['ocroprexHaazopom CCCP, u ripu yCcJIOBUH, UTO OTKJIOHEHUS OT
reoMeTpUIeCKOM (POPMBI U HETOYHOCTH M3TOTOBJICHUSI PACCUNTHIBAEMBIX 3JIEMEHTOB COCYIOB U allllapaToB He
TIPEBHIIIAIOT TOMTYCKOB, YCTAHOBJICHHBIX HOPMAaTUBHO-TEXHIIECKON TOKYMEHTAIINEH.

1. OBHINE TPEBOBAHUSA

1.1. PacyeTHas Temneparypa

1.1.1. PacueTHyro TeMITepaTypy UCTIOIB3YIOT IS OTpeneieHIs (PU3NKO-MEXaHMIECKHX XapaKTePUCTUK
Matepuaja 1 TOIMyCKaeMBIX HallpsDKEeHMIA.

1.1.2. PacueTHYyIO TeMITepaTypy OIIPEIEISIOT Ha OCHOBAHNH TETUIOTEXHIIECKHUX PACUETOB MJIN pe3yiIbTa-
TOB UCTIBITAHU.

3a pacueTHylo TeMIiepaTypy CTEHKHM COCyla WM arrapaTa NpUHMMAaT HauboJIbliee 3HaYeHUe TeMIiepa-
Typhl cTeHKHU. [1pu Temmneparype Hinke 20 °C 3a pac4eTHYIO TeMIIepaTypy P OINpeaeIeHNN JOITYCKAaeMBIX
HaIpsKeHU npruHuMaloT temireparypy 20 °C.

1.1.3. Ectit HEBO3MOXXHO TTPOBECTH TEIIOBBIC PACUETHI VUTH M3MEPEHMS M €CITM BO BpeMsT SKCIUTyaTalliy
TeMITepaTypa CTEHKHU TTOBBIIIIAETCS IO TEMITEPaTyphl CPeIbl, COMTPUKACAIOIIEIICS CO CTEHKOM, TO 32 pacUeTHYIO
TeMmIepaTypy cieayeT IpUHUMaTh HauOOJIbIIIYIO TeMITepaTypy cpeabl, Ho He Huxe 20 °C.

IIpm oGorpeBe OTKPBITHIM TIaMEHEM, OTPAOOTAHHBIMA Ta3aMU WM 3JICKTPOHATpeBaTe ISIMU PaCIeTHYIO
TeMITepaTypy IPMHUMAIOT paBHOM TeMIiepaType cpenbl, yBeamueHHoM Ha 20 °C TIpu 3aKpbITOM 000TpeBe 1 Ha
50 °C npu nmpsiMoM 000rpeBe, €CJI HeT 00jIee TOUHBIX JaHHbIX.

1.2. PaGouee, pacueTHOE H MPOOHOE TABJICHAE

1.2.1. TTon pabouuM AaBjieHUEM ISl COCY/Ia U arnrapaTa cliefyeT MOHMMAaTh MaKCUMaJibHOe BHYTPEHHEe
M30BITOYHOE WJIM Hapy>KHOE JaBJIeHNe, BO3HUKATOIIIee TTPY HOPMaJTbHOM IIPOTeKaHWH pabodero mpoiiecca, 6e3
y4eTa TUAPOCTATIIECKOTO JaBJICHUSI CPelbl U 6e3 ydeTa JOIMyCTHMOTO KpaTKOBPEMEHHOTO TTOBEITIICHUS TaBJIc-
HUS BO BpeMsI IeHCTBUS IIPeIOXPaHNUTEIFHOTO KIIalTaHa WA IPYTHX IIPEIOXPAaHUTEIBHBIX YCTPOICTB.

1.2.2. TToa pacuyeTHBIM JaBJIE€HUEM B pabOUYMX YCAOBUSIX JJIs1 JIEMEHTOB COCYIOB M amiapaToB CleayeT
ITOHNMAaTh JaBJIEHNE, HAa KOTOPOE TTPOBOINTCS MX pacyeT Ha TIPOYHOCTb.
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PacuetHoe maBiieHye 1151 3JIEMEHTOB COCY/Ia WIM alliapaTa IPUHUMAIOT, KaK IIPaBUJIO, PaBHBIM paboue-
MY JIaBJICHUIO WJIU BBILLIE.

[py NOBBIIIIEHUY TABJICHUSI B COCYIE WM aIlllapaTe BO BpeMsl IeHCTBUSI IIPeAOXPaHUTEIbHBIX YCTPOICTB
6os1ee yeM Ha 10 %, 110 cpaBHEHMIO ¢ pabOYMM, 3JIEMEHTHI allIapara J0JDKHBI pACCUMTHIBAThCS Ha TaBJICHUE,
paBHOe 90 % nmaByeHMsI IPY TTOJIHOM OTKPBHITUY KJlallaHa WX IIPeIOXPaHUTEIbHOTO YCTPOMCTBA.

151 371eMEHTOB, pa3elISIIOIIMX ITPOCTPAHCTBA C Pa3HBIMU JaBJICHUSIMU (HAIIpMMeEp B ammaparax C
00OorpeBaoIIMMK PyOallIKaMK), 3a paCIeTHOE MaBJICHUE CIIeAyeT IPUHMMATh JIMO0 KaXKI0e TaBJICHUE B OTIC/ b
HOCTH, TNOO AaBJIEHUE, KOTOPOe TpeOyeT OOJIbIlei TOMIIMHBI CTEHKHM PacCUMThiBaeMoro ajeMeHTa. Eciu
obecreunBaeTCcsl OMHOBPEMEHHOE ICHCTBIE TABJICHUI, TO JOITYCKAETCsl IIPOBOIUTH pacyeT Ha pa3HOCTD JaBJjie-
HMiA. PasHOCTh TaBjIeHMs] IPUHUMAETCS B KAYECTBE PACUETHOTO JABJICHUS TAKXKe I TAKKX 3JICMEHTOB, KOTO-
pbI€ OTIEJISIIOT IPOCTPAHCTBA C BHYTPEHHUM M30BITOYHBIM JaBJICHUEM OT IPOCTPAHCTBA C AOCOMIOTHBIM daB-
JICHHEM, MEHBIIUM 4eM atMocdepHoe. Eciii OTCyTCTBYIOT TOUHBIEC TaHHBIC O PA3HOCTHA MEXITY a0COITIOTHBIM
JaBJIEHHEM 1 aTMOC(EPHBIM, TO a0COIIOTHOE JaBJICHHE IPMHUMAIOT PABHBIM HYJIIO.

Ecnu Ha a;eMeHT cocyna WM amnmapara AeicTByeT IMIpOCTaTHIeCKOe JaBeHre, cocTaBisoniee 5 % u
BBIIIIe pab0OYero, TO pacueTHOE TAaBJICHUE JIJISI 3TOTO 3JIEMEHTA JOJDKHO OBITh ITOBBIIIICHO Ha 3TO K¢ 3HAUCHUE.

1.2.3. I1ox mpoOHBIM JaBIEHUEM B COCYIE WIM allrapare cJieAayeT IOHUMATh TaBjieHUe, IIPU KOTOPOM
TIPOBOIUTCS MCITBITAHUE COCYIA MJIH alllapara.

1.2.4. ITonm pacyeTHBIM IaBJCHUEM B YCIIOBUSIX MCIBITAHMIA )i 3JIEMEHTOB COCYIOB WM aIlllapaToB
cJleayeT MOHUMATh TaBJIeHUE, KOTOPOMY OHU MOABEPraloTCsI BO BpeMsI ITPOOHOTO MCITBITAHMS, BKIIIOYAsT TH/I-
pocTaTHYeCKOe AaBJICHUE, €CJIM OHO COCTaBJIsIeT S5 % min Gojiee IIPOOHOTO TaBJICHUSI.

1.3. PacueTHble yCHIMSA 1 MOMEHTBI

3a pacyeTHbIC YCUJIUSI I MOMEHTHI IIPMHUMAIOT IEHCTBYIOIIME UISI COOTBETCTBYIOIIETO COCTOSTHUS Ha-
TpYXXeHUsT (HallpuMep MpH 3KCIUTyaTalliK, UCIIBITAHUY MJIM MOHTaXe), YCWJIMS 1 MOMEHTHI, BO3HUKAIOIIIE
B pe3yJIbTaTe AeiCTBUS COOCTBEHHOM MacChl IIPUCOEIMHEHHBIX TPYOOITPOBOIOB, BETPOBOi1, CHETOBOI U JIPY-
TMX Harpy3ok.

PacueTHbIe yCHIIMS 1 MOMEHTHI OT BETPOBOI1 HATPY3KHU M CEMCMMUUYECKMX BO3ICHCTBUI OIPEIEISIOT 110
T'OCT 24756.

1.4. lonyckaemoe HanpszkeHne, Ko3(GuIueHTsl 3anaca NPOYHOCTH M YCTOHYMBOCTH

1.4.1. lonyckaeMoe HanpsikeHue [G] mpu pacuere Mo npenebHbIM Harpy3Kam COCyIOB U anmnapaTos,
pabOoTAOIINX TP CTATUYCCKUX OMHOKPATHBIX* Harpy3Kax, OIPEIeIsIOT;

- UTSI YIJIGPOMMCTBIX M HU3KOJIETUPOBAHHBIX CTaJICH

[6] = - min RewmaRpor . Ry, Ropios R propos
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IMpenen mon3ydecTyt UCTIONB3YIOT TS OTIPEIeIeHUST OMTYCKAeMOTO HAMIPSDKEHUS B T€X CIyJasiX, KoTma
OTCYTCTBYIOT JaHHBIE TI0 TIpeAesTy IIUTEIHLHON TMTPOYHOCTH WX TI0 YCJIOBUSIM 3KCIUTyaTallid HeOOXOIMMO
OTPaHWYUTH BEJTMIMHY AehopMalny (TTepeMEIeHIs ).

[Ipy OTCYTCTBUM JaHHBIX MO YCJIOBHOMY MpeNeny TeKydecTr npu 1 %-HOM OCTaTOYHOM YIJTUHEHUN
JIOTyCKaeMoe HaIIpsLKeHHe TSI ayCTeHUTHOM CTaIn OIpeneIstor o opmyie (1).

J71s1 yCITOBMIA UCTIBITAHMS JOTTYyCKaeMOe HaTIPSTKEHIE OTIPEACIIIOT 110 (hopMyITe
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Re WIn Rp0,2
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* Ecam cocyabl M anmapaTthl paboTaloT MPU MHOTOKPATHBIX CTaTUYECKMX Harpy3kax, HO KOJWUYECTBO IIMKJIOB
HATPyXeHUs OT AaBJEHNs, CTECHEHHOCTH TEMIIEPATYPHBIX Ae(opMalMil WM APYTHX BO3AEHCTBUI He mpeBbilaeT 103,
TO TakKasl Harpyska B pacyeTax Ha MPOYHOCTb YCJIOBHO CUMTaeTCs OOHOKpaTHOM. IIpu omnpeneneHun yucia LMKIOB
Harpy>XeHUsl He YYUTHIBAIOT KojiebaHue HATPY3KU B mpenenax 15 % pacueTHOiA.
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st yeoBUiA MCIIBITAHMIL COCYIOB U allllapaToB M3 ayCTEHUTHBIX CTaJIell MOMycKaeMoe HaIlpsKeHUe
OIpEAEIISIOT 110 popMyJIe

20 20
0,2 W Ryjj o

o] = 22 @)

1.4.2. KoadduimeHTsl 3amaca IIPOYHOCTUA JOJDKHBI COOTBETCTBOBATh 3HAYEHMSIM, IPUBEICHHLIM B
Taom. 1.

Ay

Taoauma 1

KoaddunmenT 3anaca nmpoyHoctn
YcnoBue HarpyxeHust

n n n

B Il I

PaGoune ycnosus 1,5 2,4 1,5 1,0
YcnoBus UCIIBITAHKS:

- TMAPABINYECKUE UCTIBITAHUS 1,1

- TTHeBMaTHUYEeCKUE UCITBITAHUS 1,2 — — —
VYcnoBusa MoHTaxka 1,1

Jist cocynoB m ammapartoB Trpynnsl 3, 4 1o «IIpaBunaM ycTpoiicTBa M 0€30ITaCHOM 3KCILIyaTalldn
cocyioB, pabdoramiux nom gasieHueM» I'ocroprexnangzopa CCCP koadduiineHT 3anaca ImpoYyHOCTH 110 Bpe-
MEHHOMY COTTPOTHUBJIEHUIO 71, IOITyCKAETCSI IPUHUMATh PaBHBIM 2,2,

B cnyuae, ecnu momyckaemoe HampsiKeHUe JUIsi ayCTEHUTHBIX CTajieid onpenessior o ¢opmyie (1),
KOO(hOUIMEHT 3amaca MPOYHOCTH A, IO YCIIOBHOMY TIPEENy TEKYYECTH R 5 VISl pAOOYMX YCJIOBUIA TIPUHM-
MaeTcsl paBHbIM 1,3.

7151 cocyioB M anmnaparoB, pabOTaIOIIMX B YCIOBUSIX MOJI3YYECTH MPU PACUETHOM CPOKE SKCILTyaTalluu
10* 1o 2+ 10° 4, Ko3(DPULMEHT 3amaca MPOYHOCTU n, paseH 1,5. Ilpu pacueTHOM CpoKe 3KCIUTyaTaluu
2+ 10° y momyckaetcs Kod(h@UIMEHT 3arMaca MPOYHOCTH n, IPUHUMATh PaBHbIM 1,25, €CJIM BBIMOIHAIOT
KOHTPOJIb KapOMPOYHOCTU U JJIMTEJIbHOM MJIACTUYHOCTH MaTepuaa B 9KCIUTyaTalliu, a OTKJIOHEHUE B MEHb-
LIYIO CTOPOHY IJIUTEIbHOM MPOYHOCTH U MOJI3YUECTH OT CPEAHETO 3HAaUeHU He rpeBbiinacT 20 %.

Pacuer Ha MpOYHOCTH MMJIMHAPUIECKUX 00eIaeK M KOHMIECKUX 3JIEMEHTOB, BBIITYKIIBIX M TUIOCKUX
JTHWIIT JUTS] YCTIOBUI MCITBITAHUS TIPOBOAUTE HE TPEOYeTC s, €CIIA pacueTHOE JaBJIeHUE B YCIOBUSX UCTIBITAHUS

[o]ho
GyZIET MeHbILIE, YeM PACUETHO® JaBIeHNe B PabOYMX YCIOBHAX, YMHOXEHHOe Ha 1,35 1)

1.4.3. TTompaBoUHbI KOIMOULIMEHT K AOMYCKAeMbIM HANIPSLKEHUSIM (1)) IOJKEeH ObITh paBeH €NMHULIE,
32 UCKJIIOUYEHHMEM CTaJIbHbBIX OTJIMBOK, JIJIsI KOTOPBIX KO(MGMUIIMEHT 1| UMEET CASAYIOIIMe 3HAUSHUSI:

0,8 — 1T OTIIMBOK, TTOBEPTAIOIIMXCS MHANBUIYATHHOMY KOHTPOITIO Hepa3pylIaloINMI METOIAMMU;

0,7 — 11t ocTaJbHbBIX OTJMBOK.

1.4.4. Ins craneit, LIMPpOKO UCTIONb3YeMbIX B XMMUUYECKOM, HE(DTEXMMUUECKOM 1 HedTerepepadaTbiBa-
I011IeM MallMHOCTPOEHUH, TOITyCKaeMble HAMPSDKEHUS 1S pabouMX YCJIOBUI MPpU 1 = 1 TOKHBI COOTBET-
CTBOBATh IMPUBEICHHBIM B TIPMIOKEHUM 1.

1.4.5. 111 cTanbHOTO JIMCTOBOTO MPOKATa, U3rOTOBJISIEMOIO COIJIACHO TEXHUYECKUM YCJIOBUSIM T10 IBYM
TpyTIIaM TTPOYHOCTH, JOMYyCKaeMble HATIPSIKEHMS U TIEPBOM TPYIIITHI TIPOYHOCTH TIPUHUMAIOT T10 TaoI. 5
npuioxeHust 1. s nucroBoro mpokata Bropoii rpyrmsl mpouHoctH (ctanu BCr3nc, BCt3cn, BCt3I'nc u
09I'2C) momyckaemMoe HampsKeHUe, IPUHUMAaeMOoe 110 TabJl. 5 MpUIoXeHus 1, yBeanuuBaioT Ha 6 %, a mist
cramu 0912 — Ha 7 %. I1pu npumenenuu craneit BCt3nc, BCt3cn n BCT3Inic BTOPOii rpyniibl IPOYHOCTH
npu Temriepatype Bbile 250 °C, a craneit 0912C u 09T'C BTopoii rpynibl MPOYHOCTU MPU TEMITEpAType CBbILLIE
300 °C gomyckaeMble HaMpsKEHUs TPUHUMAIOT TaKMMU XKe, Kak JJ1s1 CTaJIy TepBOil TPYIIIbL.

1.4.6. Paspemraerca gormyckaemoe HarpspkeHue T1pr temmneparype 20 °C onpenensats 1o 1. 1.4.1,
MPUHUMAsI TapaHTUPOBAHHbIE 3HAYEHUST MEXaHUUECKUX XapaKTePUCTUK B COOTBETCTBUM CO CTaHIAPTaMU WU
TEXHIUYECKUMU YCIIOBUSMH Ha CTAJIA C YYETOM TOJIIMHBI JTUCTOBOTO MpoKara. [1pu MOBBIIIEHHBIX TEMIIepaTy-
pax JoIycKaeMble HaIlpsLKeHUsI, TpUHUMaeMble ¢ YYeTOM TOJILIMHBI MpoKaTa U TPYI MPOYHOCTH CTaJIH,
paspelraeTcsl OIpeAeIsITG IO HOPMAaTUBHO-TEXHUYECKOM TOKYMEHTAIINH, YTBEPXKICHHOM B YCTAHOBJICHHOM
MOpSIIKE.
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1.4.7. PacueTHble MeXaHWYECKHME XapaKTepUCTUKM, HEOOXOMMMbIC IJIs ONPEACICHUS TOITyCKAeMbIX
HaIPSDKeHUI IPY TMOBBIIICHHBIX TeMIIepaTypax IS CTajleld, He IPUBEACHHBIX B IPUJIOKEHUH 1, onpeaessor
TTOCJIe TIPOBEICHUST NCIIBITAHMI MPEICTaBUTEIPHOTO KOJTMUECTBA 00Pa3IoB, 00SCIeUMBAIOIIMX TapaHTUPOBAH-
HBIC 3HAYCHMSI IIPOYHOCTHBIX CBOMCTB.

1.4.8. 17151 5]1IeMEHTOB COCYJIOB M aIlllapaToB, pabOTAIOIIMX B YCJIOBUSIX TIOJI3YYEeCTH IIPU Pa3HBIX 33 BECh
TIEPMOJ SKCILTyaTallid PaCYeTHBIX TEMIIepaTypax, B Ka4eCTBe TOIYCKaeMOro HaIpsDKEHUsI pa3pelnaeTcst Ipy-
HMMAaThb 9KBUBaJICHTHOE JOITyCKaeMoe HarpsokeHue (6], , BRIMUCIsIeMoe 110 hopmyJie

[6]... = [coh :
3KB ~ m/m >
LT (@) 3)
1 Ty \[ol;
rae [6]; = [o]y; [o]y; .- [6], — momyckaemoe HampsbDKEHWE U pacyeTHOTO CpOKa JKCIUTyaTalluy Mpu

temneparypax t; (i = 1,2 ...);
T; — IIUTEeILHOCTD 3TAIlOB SKCIUIyaTallud 3JIEMEHTOB C TEeMIIEpaTypoil CTEHKM COOTBETCTBEHHO
L(E=12..), 4

n
Ty =X T; — o6umit pacueTHbIit CPOK SKCIUTYATALUH, U;
1

m — To0Kazatellb CTeNeH! B ypaBHEHUSIX JTMTEIbHON MPOYHOCTU CTAIH (VTS JISTMPOBAHHBIX XKapo-
MPOYHBIX CTAJICH MPU Pa3HULIE PACUETHBIX TeMIepaTyp sKcrutyatauuu He oonee 30 °C peko-
MEeHAyeTCsl IpUHUMAaTh m = §).
DTalTBl 3KCIUTyaTalliy TIPU pa3HOM TeMITepaType CTeHKI PEKOMEHIyeTCsT TIPUHUMATH IT0 CTYTICHSIM TeM-
nepatypbl B S u 10 °C.
(ITompagka).
1.4.9. JIngd cocyaoB M annaparoB, padOTaOLIMX MPU MHOTOKPATHBIX HATPy3Kax, TOMYCKAeMYIO aMILIv-
Tyny HanpsokeHuit onpeaenisitor mo 'OCT 25859.
1.4.10. J1y1 271IeMEHTOB COCYIOB U amIapaToB, paCCYMTHIBAEMBIX HE IO MpeneIbHbIM Harpy3kam (Harpy-
Mep GJIaHLIeBBIX COENMHEHM) JoMmycKaeMble HAMPSIKEHMS TOJKHBI OTNIPEeIsITh [0 COOTBETCTBYIONIE HOP-
MaTUBHO-TEXHUYECKON TOKYMEHTALIMU, YTBEPKIEHHOI B YCTAHOBJIEHHOM MOPSIIKE.
1.4.11. PacueTHble 3HaUYeHUS TIpenesa TEKy4eCTH, BpeMEHHOTIO COMPOTUBRIEHUS M KOAMOUIIMEHTOB JIU-
HEMHOro pacllMpeHMsI TPUBEACHBI B MIPUIOXEHUSIX 2, 3.
1.4.12. KoaduimeHT 3amaca ycToiyMBOCTH (7,) MPY pacyeTe COCYI0B U allliapaTtoB Ha yCTONYMBOCTD
110 HIDKHUM KPUTUIECKUM HAIIPSTKEHUSIM B TIpeeliaX YIIPYTOCTH CeayeT IPUHNMATh:
2,4 — st paboumx yCIIOBUIA;
1,8 — st yCnoBMiA MCIIBITAHMS M MOHTAXa.
1.5. PacueTHble 3HAYEHNS] MOJLYJIs1 POIOJILHOM YIPYTOCTH
1.5.1. PacueTHple 3HAYEHUST MOIYJIST TIPOAXOIBLHOM yIpyrocT! E TS yIAepOANCTHIX M JIETHPOBAHHBIX
cTayieif B 3aBUCMMOCTH OT TeMITepaTyphl JOJDKHBI COOTBETCTBOBATH ITPUBEACHHBIM B TIPYITOXECHUH 4.
1.6. KoacdduumenTs NpOYHOCTH CBAPHBIX IIBOB
ITpu pacyere Ha MPOYHOCTH CBAPHBIX JIEMEHTOB COCYIIOB M arnapaTroB B pacyeTHbIe (DOPMYJIbI CIeayeT
BBOAMTH KOI(DOUIIMEHT MPOYHOCTU CBAPHBIX COENMHEHUIA:
¢, — TPOIOJIbHOTO ILBA MINHAPUIECKON UM KOHUYECKOM 00€YaeK;
@; — KOJIBLIEBOTO 11IBa [IWJIMHAPUYECKON MM KOHUYECKOM 0bevaek;
@ — CBApPHbBIX LIBOB KOJIbIIA KECTKOCTH;
(¢, — TOMNEPEYHOro CBAPHOIO 1IBA ISl YKPETUISIOIIETO KObIIA;
¢, 94, @ — CBAPHBIX LIBOB BBIMYKJIbIX M MJIOCKUX JHUIL ¥ KPBIIIEK (B 3aBUCMMOCTH OT PACIIONOXEHUS).
YucoBele 3HaUEHUS 3TUX KOA(MGUIIMEHTOB TOKHBI COOTBETCTBOBATh 3HAYCHMSM, IIPUBEICHHBIM B
MPWIOXKEHUU 3.
7151 6ECIIOBHBIX 3JIEMEHTOB COCYJIOB M amlmapaToB ¢ = 1.
1.7. Ilpn6aBKM K pacyeTHHIM TOJIIWHAM KOHCTPYKTHBHBIX 3JIEMEHTOB
1.7.1. Ilpu pacyeTe COCyIOB U annapaToB HEOOXOAMMO YUUTHIBATh MPUOABKY ¢ K paCUeTHBIM TOIIIMHAM
3JIEMEHTOB COCYIIOB M aIllnapaToB.



I'OCT 14249—89 C. 5

HcromHuTeTbHYIO TONIIMHY CTEHKW 3JeMEHTa CcOoCyla W amrapaTta JIOJDKHBI OTpenesIsiTh T10
dopmyie
sxs, T, (6)

[JIe 5, — pacyeTHas TOJILIMHA CTEHKM 3JIEMEHTa COCy/Ia U armapara.
ITpnbGaBKy K pac4eTHBIM TOIIIMHAM CJIEIYET OIPEALSISATh O (hOpMYyIie

c=ctete. (7)

I1pu moBepoYHOM pacueTe TTPUOABKY BEIYUTAIOT M3 3HAYCHU I MCITOTHUTETHEHOM TOJIIIMHEI CTEHKU.

Ecau usBecTHa (hakTMuyeckasi TOMIIMHA CTEHKU, TO TPHU ITOBEPOYHOM pacyeTe MOXKHO HE YUUTHIBATh
C) U C3.

1.7.2. O6ocHOBaHME Bcex MPUOABOK K PACUETHBIM TOJIIIMHAM JTOJKHO OBITh MPUBEIEHO B TEXHUUECKOM
JTOKyMEHTAITU .

IMpu ABYXCTOpOHHEM KOHTAKTE C KOPPO3MOHHOMW 1 (MJTN) 9PO3VMOHHON Cpefoii MPUOaBKYy ¢; TSI KOM-
TIeHCAIINY KOPPO3UHU 1 (MJIN) 3PO3UH JOJDKHBI COOTBETCTBEHHO YBEITNINBATh.

TexHonornyeckasi npudaBka c; MpeaycMaTpruBaeT KOMIIEHCALIMIO YTOHEHHUsI CTEHKU dJIEMEHTa cocyaa
WJIM arrapara mpy TeXHOJOTMYECKUX ONepalMsIX — BITSDKKE, 1IITAMITIOBKE, TUOKe TpyO U T. A. B 3aBucuMocTu
OT MPUHSITON TEXHOJOTMHU 3Ty MPUOABKY CJIeIyeT YUUTHIBATh MPU pa3paboTKe pabouynx yepTexkei.

[MpubGaBKY ¢, ¥ ¢3 YIUTHIBAIOT B Te€X CIIy4asix, KOTAa UX CyMMapHOe 3HaYeHHUe MPeBbIlaeT 5 % HOMU-
HaJTbHOM TOJIIIWHBI JINCTA.

TexHonoruueckasi mpubaBKa ¢; He BKJIIOUAET B C€0sT OKPYITIEHHUE PACYETHOM TOMIIUHBI 10 CTAHAAPTHOMN
TOJILLMHBI JIUCTA.

IIpu pacueTe SATUNTUYECKUX AHUIL, U3TOTOBJISIEMbIX IITAMITIOBKOM, TEXHOJOTMYECKYIO MPUOABKY C3
IUTSI KOMITEHCAIlMM YTOHEHUST B 30HE OTOOPTOBKU HE YYMTHIBAIOT, €CIM €€ 3HaueHMe He IpeBbiiaeT 15 %
pACYETHOM TOJIIMHBI JIKCTA.

1.8. IIpoBepKa Ha yCTAIOCTHYIO MPOYHOCTh

1.8.1. 111 cOCyIOB M aIlmapaToB, pabOTaIOIIMX TP MHOTOKPATHEIX HArpy3KaxX ¢ KOJIMYECTBOM LIMKJIOB
HAarpyXeHus OT JaBJIeHNUs], CTECHEHHOCTH TeMIepaTypHbIX AeopMalii WK APYTUX Bo3aeiicTsuii 6onee 10°
3a BEChb CPOK IKCIUTyaTalluM, KPOMe pacueTa o HacTosIIeMy CTaHIApTy, CIeayeT BbIIOTHITh TPOBEPKY Ha
YCTaJIOCTHYIO MPOYHOCTb.

1.8.2. Cocynsl 1 amrapaThl, paboTaroIIre TP MHOTOKPATHBIX HAarPy3Kax, TTPOBEPSIOT Ha IIMKINIECKYIO
npouyHocTh o 'OCT 25859.

2. PACYET OBEYAEK HWJINMHAPUYECKUX

2.1. PacueTHbie CXeMbI
2.1.1. PacueTHBIE CXeMBI IMJIMHAPUYECKIX 0OeYaeK IMpUBeIEeHBI Ha yepT. 1—4.

Inankue muMHAPAYECKHE 00eYAKH I'nankue 00e4aiiku ¢ BBHIMYKJIBIMH
WM KOHMYECKMMH THUIIAMHA

5 row 4

IRERINIBER] .
L ) : N '; \{T/

NU
{ = g 1
a dJ
a
a — 06e!{a13n<a C (bJ'[aHLleM NN C TIUIOCKUM JTHU- a — 066‘{31711(3. C OT60pTOBaHHI)IMI/I JHUIIaMu,
meMm, 5 — 066‘{3171](3. C XKECTKUMU IIEPETOPOJIKAMU 6 — o6eqa17n<a C HCOT60pTOBaHHLIMI/I JHUIIaMU

Yepr. 1 Yepr. 2
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IIuamnapuyeckas odevaiika,
NOAKPENJIeHHAs KOJbIAMH KECTKOCTH

H "
I'napkune oGevaiikm ¢ pyoamkoii i3
R - -
b i
{ b A ' 8
[
1, P NEA, U1t .
f - ° L
fil = s e A ptepn 6
H t x KSR
(2] 1 . -,) I - — m—.l n
| Ry )
X NNX < t
Yepr. 3 Yepr. 4

IMMpumeuanuue. Yepr 1—4 He onpeneynsiioT KOHCTPYKLUIO W MIPUBENEHBI TOJBKO JJIs1 YKa3aHUST pacyeTHBIX
pa3MepoB.

2.2. YcJioBUSI IPUMEHEHUS PACYETHBIX (DOPMYJT
2.2.1. PacueTHbie (hOpMyITbI IPUMEHUMBI IIPY OTHOIIEHNY TOIIUHBI CTEHKH K JUAMETPY
s—c

5 < 0,1 nns obevaek u Tpyo npu D > 200 mm;

% < 0,3 s tpy6 npu D < 200 mMM.

2.2.2. PacueTHbIe (DOpMyIIBI, TIpUBeAeHHBIC B IImI. 2.3.2, 2.3.4—2.3.7 n 2.4.2 ciaegyeT IpUMEHSTh IIpU
YCJIOBUH, UYTO pacUyeTHbIE TeMIepaTyphl He MPEBHILIAIOT 3HAYEHU, MTPU KOTOPBIX YUUTHIBACTCS MOJA3Y4YECTh
MaTepuaoB, T. €. IPU TaKUX TeMIlepaTypax, KOIua J0ITycKaeMoe HaIIPSKEHUE OIMPeIeIsiiOT TOIbKO 10 Mpeaesy
TEKY4YeCTH WJIK BpeMEHHOMY COINPOTUBJICHUIO (TIpeaety MPOoYHOCTH). ECIM HeT TOUHBIX JaHHBIX, TO (POPMYJIbI
JOTTyCKaeTCsl IPUMEHSITh TP YCJIOBMH, YTO pacyeTHas TeMIlepaTypa CTEHKHW O0eJailki M3 YIIIepOINCTOM
cranu He rnipeBbiaeT 380 °C, u3 HuzkonerupoBaHHoi 420 °C, a u3 aycreHutHol 525 °C.

2.2.3. I obevaek, MOAKPEIUIEHHBIX KOJIbLAMHU K€CTKOCTH, JIOMOJIHUTEIHHO K TpeOoBaHusIM . 2.2.1
U 2.2.2 NOJKHBI BBITIOJHSTHCS CIEAYIONINE OTpAHUYECHUSL:

- OTHOIIIEHNE BBICOTHI CEYCHMS KOJIBIIA KECTKOCTHU K IUAMETPy

hy
D
pacueTHbIe (OPMYIIbI CIeAYeT IPUMEHSITH IPU YCIOBUM PABHOMEPHOT'O PACHOIOXKEHHUSI KOJIell )KeCTKOCTH;

- B TeX CIy4asx, KOTaa KoJblla )KeCTKOCTU YCTAHOBJIEHbI HEPAaBHOMEPHO, 3HaUeHUs b 1 /| HEOOXOIUMO
MOJCTaBSATh JJISI TOTO y4acTKa, Ha KOTOPOM PacCTOSIHME MEXAY JBYMSI COCETHUMU KOJIbLIAMU KECTKOCTH
MaKCHUMaJIbHOE;

- ecnu L > [}, TO B Ka4eCcTBE pacyeTHON JIMHBI / TpUHAMAETCA /.

2.2.4. PacueTHble (hOpMyJIBI TSI 006e4aeK, paboTAIOIIUX O] AECTBUEM OCEBOTO CXXUMAIOLLIETO YCUIIUS,
MpUBEACHHBIC B II. 2.3.4, IPUMEHUMBI IIPU CIIEAYIOIIEM YCIOBUM:

<02 ;

Inma b

D >10.

[ vimu b
Jtst obevaek, y KOTOphIX —p — < 1.0, npu orcyrcrBun 60JTee TOUHBIX pacyeToB, JOITYCKACTCS TTOJTb30BATh-
cs1 hopMmyiioit (22).
2.3. I'nagkue MUIMHIPAYECKHE 00eYaiiKu
2.3.1. Obeuaiiky, Harpy>KeHHbIE BHyTPEHHUM U30bITOYHBIM JaBICHUEM
2.3.1.1. TomumHy CTeHKHU CIIEAYeT PACCUMTHLIBATH 110 (hopMyJIe

s=s, T, (8)

pD
T $p = 3sle,—p - )]
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2.3.1.2. lomycKaeMoe BHYTpeHHee M30bITOYHOE TAaBJICHUE CIICAYeT pacCUMTHIBATh 10 (hOpMYyJIe

_ 2[ole,(s—0)
[p] = D=0 (10)
2.3.1.3. IIpu U3roToBJIEHUM OOEUANKY U3 JTUCTOB pa3HOM TOJIIUHBI, COSAMHEHHbBIX MPOI0IbHBIMM 111Ba-
MM, pacyeT TONIIMHBI 00eYaiiKi TTPOBOIAT MIJIST KaXKIOTO JIUCTA C YIETOM UMEIOIIMXCST B HUX OCTa0IeHHIA.
2.3.2. Obeualiky, Harpy>KeHHbIE HAPYKHBIM JIaBJIeHUEM
2.3.2.1. TomuuHa CTeHKU
TomuuHy cTeHKU TpUOIMKEHHO onpenesior mo dopmynam (11) u (12) ¢ nmocieayoieii mpoBepKoi
o popmyie (13)
szs,+c, (11)

L1 pD
TOE S, = max {Kz D1072; 2[1;] } (12)

Koadduument K, cneayer onpenensth 1o HOMOrpaMMe, MPUBEIEHHOM Ha 4epT. S. [IprMepbl UCTTONIB30-
BaHMsI HOMOTPaMMBI JIJIS1 pacueTa IpHUBeACHbBI Ha Y4epT. 6.

Homorpamma s pacyeTa Ha YCTOWYMBOCTD B MpeIesiaX yHPYTrOCTH
IMIIHHIPAYECKAX 00€eYaeK, padOTAIONIMX MO/ HAPYKHBIM JTABIEHHEM

5

48 e \\ \Q\\ b, :\\ >&&Q’\ | | |;!g|g(5~1-) _L
SN N SSRRERRY o T30
_—’FH b— \\_\\ J \-2 ‘D ’ -
A - P
20 \X { ;:"n. 2':}(&" E?g
R NN RN SN IS T
= FmeTer RS ) ) g "Q <\Q A
17 . o \\. [N e [ &7
Y Y Wk T N AN S
S S TS O N Fa S NN 27
5 BB SCSAR N DRI S MXISRERN K 1o ]
> b A TR RS, \\\)!
A r \\)(\ \\:'&4":}(\\ . 'K' :'::\\‘ 15
3 \\:&3‘:\ X .\"*“)"\3( \\\\ ™ ;z
- \ ;\ \ s
2 \\A “3.5\ s DN \\ \\\\\ 13
NNTEREELVANNRN \Qi‘; L
b b R M.
10 §\ \ i \\\ \\:\.\ \\\ \\\ 164
P N AN e A a '
L NI A N N WV AN B AATAY 77
75 PR A SES SRR RS
d SN N NAN ! g4
a4 BN Q\\‘\\ \: \\ \ \:\\\\‘:\\
73 %\\\\\\‘:\\\ \\'.: \\\\ \\\\\\ \\._‘\ 0275
= I id
A AN AN RN Y, 25
HENR NN AN AN -
— .\\.\:\\ \\ \Y\'\\\\“ \\\ \\\ 4
— ™ h 0.5
N NN NN
5;7’0 § \_\ \_\ b, \.“ \\\ Q \. 8 Al \\ 4#5_
BaF = P, AN B ok \\ Y -
N e e N N A D VAR N N NN AN AV VAN 77
— '
‘Zaﬁ A'\ \\ \ \\. P \l \n‘\\ P
nox =N AERNEA ‘\\ J NN .:: N a1s
s —
no7 N \\\ \\\ \\\\ \\\\QQ\‘\:: \\ -
\, NN :
iz \L\ \\.\ \ \\.\\x\\\ ::\\\\: \\ g’;:
TTE i .
:\‘ = = AN ?3 GX__ >,.‘ 2R 7%
4ot =i LN DTN [l | (LI
a7 az 43 43 41 1o A | #5573?0,(3%20 k7]

Yepr. 5
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IIpuMepsl MCHOAb30BAHMS (ITompaeka).
HOMOTPaMMBI (CM. 4epT. 5) 2.3.2.2. JlonyckaeMoe Hapy>KHOE IaBJicHUE CJeayeT ONpeaesiTh
K_0,865ny P o popmyiie
" 24 W0
4 =12
7 e 100(5-C) 1+ [p]) (13)
, )7 [rle

[Je AOIyCKaeMoe JaBJICHUE U3 YCIOBHS IIPOYHOCTH OMNPEAEIISIOT 110
dopmyne

2 _
(o], = 3289, (14)

a JOOIIyCKacMoO€ NAaBJICHUC U3 YCJIOBUA YCTOﬁQMBOCTH B InIpe€aciaax

I — omnpexneneHue pacyeTHON TOJLIMHBL YHIOpyrocTtu onpeacjidroT 1o (bopMyne

cteHku; Il — ompexneneHue IOMyCKaeMOTO

HapyxxHoro maBienus; [/l — omnpeneneHue 20’8.10_6 E p|100(s-c) 25
=" n B I D ’

(15)

TIOMyCKaeMO pacyeTHOW UIMHbL, O — Ha- [ 17] E =
yano orcyera; @ — MPOMEXYTOUHBIE TOU-

KH; X — KOHEUHBI pe3y/bTaT D D
rae B, = min {1,0; 945 T \ m} (16)
Yepr. 6

IIpu onpeaeneHuu pacueTHOM JUIMHBI oOevyailku / wiu L JIMHY NPUMBIKAIONIETO JIEMEHTA /3 CIEAyeT
OMpPEAETSITh O hopMyam:

13 = % — JId BBITYKJIBIX THUIII,

D
I, = 6lgo — A1 KOHMYECKHX obevyaek (mHmI) Oe3 OTOOPTOBKM, HO He 0oJiee IJIMHBI
KOHMYECKOTO 3JICMEHTA.
_ P ) I .
l; = max | rsina; 6tgo,) — MU KOHMYECKMX obeyaek (IHUII) C OTOOPTOBKOM, HO He 6oJiee NJIMHBI KOHU-

YeCKOro 3JIeMEHTa.
Koaddunuent K| onpeaensiior mo Homorpamme, pUBeIeHHOI Ha 4epT. 5.
Ecnu nonyyenHoe 3HaueHue koadduiMeHTa K; JeKUT HWXKE COOTBETCTBYIONIEH IITPUXITYHKTHD-
HOWM JIMHUU (CM. 4YepT. 5), TO BEJIMYMHY [p] B IIpeaBapUTe]bHOM pacueTe JOIYCKAeTCsl ONpPeAesaTh 10
(opmyne
K- 10°E
[pl=24 " —. (17)
2.3.3. Obeualiiky, Harpy>K€HHbIE OCEBbIM PACTSTUBAIOIIVM YCUINEM
2.3.3.1. TomuuHy CTeHKU CIIeAYeT pacCCUMTHIBATh MO (hopmyIie

sZsp+c, (18)

F
rae Sp Zm. (19)

2.3.3.2. JorycKaeMoe oceBOe pacTsrMBarolliee yCUIINe CaeIyeT pacCUUTHIBATh Mo (hopmyIie
[Fl=n(D+s5s—0c(s— o) [o] ¢ (20)

2.3.4. Obeyaliky, Harpy>K€HHbIE OCEBBIM C3KMMAIOLIUM YCUIUEM
2.3.4.1. lommycKkaeMoe 0CeBOe CxKMMAIOIIee YCUINE CIIeAyeT PACCUUTHIBATH ITO (hopmyJie

VSt —

2
(1) @1




I'OCT 14249—89 C. 9

e ToMmyckaeMoe 0ceBoe cxkumarolliee ycuiue [ F; U3 ycioBusi MpOYHOCTH
[Fly=n(D+s—c)(s—o) o], (22)
a JIOTIyCcKaeMoe 0CeBOe CXXMMaloIllee YCUIHe B TIpeniesiax ypyroctu | F| g u3 yclIoBHs yCTOYMBOCTH
[Fle = min {[Flz,; [Fl). (23)

B dopmyre (23) momyckaemoe oceBoe cxkumarloiiee ycuiaue [F] £, OTIPEICTISIOT U3 YCTIOBHS MECTHOM
YCTOMYMBOCTH B TIpe/ieJiax YIIPYrocTH 1o hopMyJie

10-10° E 1 —o >
310-10 D2.|:00(s c)] ’ (24)

[Fls ==, b

a JIoITycKaeMoe 0ceBoe CxXMMaltolee ycuaue [ F] £, — W3 YCIIOBHSI 00I1Iei YCTOMYMBOCTH B Mpe/eiaX YIIPyrocTh
o popmyiie

n(D+s—-c)(s—c)E 2
L e @s)
I'mbxocTh A onpeaensior mo opmyJie
2,831y
“D+s-c- (26)

[MpuBeneHHYIO pacUeTHYIO JUTMHY [, TPUHUMAIOT I10 4epT. 7

IIpumevuanue. Bcayuae, ecnu % < 10, opmyna (23) npyHUMAET BUL

[Flp = [Flg, .

IpuBenennas pacyeTHas IMHA [y,

PacuetHas cxema % lnp PacuetHast cxema % lnp
1 — / t — 0,5/

F

— ==

* 777.
777

t — 21 2 0 2,00/
f 0,2 1,731
\g __ £ i 0,4 1,471
0,6 1,23/
> 0,8 1,06/
1,0 1,00/
t — 0,7/ L 0 2,00/
F f 0,2 1,70/
— —— -t 0,4 1,40/
77 D 0,6 1,11/
2 0,8 0,85/
1,0 0,70/

Yepr. 7
2.3.4.2. lns paboumx ycnosuit (ny, = 2,4) 10MyCKaeMOE CKUMAIOIIEE YCUIIME MOXKHO ONPENENSATh MO
bopmyiie
[Fl=n(D+s—c)(s—c)[o] min{e;; ¢} . (27)
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KoadduumeHTs! @, 1 @, ciaeayet onpenessTh 1o 4ept. 8 u 9.

I'paduk nas onpenesenus ko3 duumenta @, I'paduk nns onpenenenns kodddunmenrta ¢,
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Yepr. 8 Yepr. 9

2.3.5. O6eualiku, Harpy>KeHHbIE N3TM0AI0IIIM MOMEHTOM
2.3.5.1. lomyckaeMblii U3rubarolnii MOMEHT CJIeyeT pacCUMThIBATD IO (hopMyJie

_ (M],
M]=T—""—" (28)
I+ ( [M]; )
(Mg
rJe JOMYCKAeMblil U3rubdarllii MOMEHT [ M|, U3 YCIOBUSI TPOYHOCTU PACCYMUTHIBAIOT MO (popMmyie
[M],=ZD (D+s—c)(s-0)lo] = L [Fl,, (29)

a JIOMyCKaeMbIil WM3rMOaImii MOMeHT [ M|y W3 yClIOBMSI YCTOMYMBOCTU B TIpeieiax YIpyroctu — o
dopmyie

89.-10° E 100(s—c) 1>
(M1 = E0E [0SO Dypy, (30)

(ITompagka).
2.3.5.2. lnst paboumx yciaoBuit (n, = 2,4) 10MyCKaeMblii U3THOAIOIINI MOMEHT MOXKHO ONPEIENSATD 110
(bopmyiie
[M]=Z D (D+s-c)(s-0)[cle;. (31)

KoadduimeHT @5 cienyet onpenensiTs 1o yeprt. 10.
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2.3.6. Obeuaiiku, HarpyXeHHbIe IOIePEYHBIMU I'paduk naa onpenenenns koddduuuenta @3
YCWIASIMA ©;
Homyckaemoe monepeyHoe ycunue [ Q] cneayer 10 S as 0}5
P T, /]
paccYUTHIBATH 110 (hopMyJie oE TR | 7%
s5 AN
47 1N o1
0= —2 32)  oasf 17 NN
75 E ZANWNNNAA
1 +([Q]n ) a5 A A
0] o3 = SRS N
04 E N T \\\27.2——
e JoIycKaeMoe ImonepevHoe ycuiue | O], U3 ycaoBust 03 g NIRERRES }\—
E 1Z7Y AN'AN
MIPOYHOCTH
b = TN\ NN\
[0], = 0257 D(s—c)[o], (33) S 25T
o1 E 2EPRNNARN,
a gomyckaemMoe rorepeyHoe ycunue [ Q] U3 yCaoBUs 408 £ '5! A\
YCTOMYMBOCTH B TIPEEIIaxX YIIPYTOCTH 606 ; ,7,4)"\\\\‘\\
5 004 E G
24 FE (s- D = AN
01 = 2= 015433 LU0 | S \
2.3.7. O6evaiiku, paboTaoll1e MoJ COBMECTHBIM =
iu_uﬂ[l IR R AR A A aR i

JIENCTBUEM Hapy>KHOTI'O AaBJICHMA, OCEBOI0 CCKMMAIOLICTO aa7 y/4
W oso A0 20 4D 00 1000 2000 7g)
ycuiusd, M3ruodaronero MOMeHTa u IoNnepeyYHoOro ycu-
ISt Yepr. 10
OO6euaiiku, paboTalne MoJ COBMECTHBIM JEMCTBUEM HArpy3Ku, MPOBEPSIOT HAa YCTOMYMBOCTD IO
(opmyre

P, F M (2)2 0, 33
[p] ¥ TF1 T IM1 " \[0] (35)

rae [p] — momyckaeMoe HapyXKHO€ JaBIeHMe TI0 11, 2.3.2;
[F] — momyckaemoe oceBoe CxXMMalolee ycuiaure 1o 11. 2.3.4;
[M] — nmomyckaemblit u3rubaroiuit MOMeHT 110 11. 2.3.5;
[Q] — momyckaemoe mornepeyHoe ycuiue o 1. 2.3.6.
2.4. lTunaHapudeckue 00evaiiku, moAKpeIieHHble KOMbIAMH JKeCTKOCTH
2.4.1. OGeyaiiku ¢ KOJbLAMU KECTKOCTU, Harpy>keHHbIE BHYTPEHHUM U30bITOUHBIM AaBICHUEM
2.4.1.1. OnpeneneHure pa3mMepoOB KOoJIel] )XeCTKOCTU MPU BHYTPEHHEM JaBJIECHUU.
15t 3aITaHHBIX PaCYETHOTO JABJIEHUSI p Y TONIIWHBI CTEHKU § KO3 dUIMeHT K, ClieyeT pacCUuThIBATh
o popmyJie

p(D+s-c)
Ks=76,l01G-0 ~ - (36)

Pr
Ecm K < 0, To yKperuieHust KONbLAMH XKecTKOCTH He Tpebyerest. B amanasone 0 < Ky <2 7 — 1
p

PaCCTOAHUEC MEKAY ABYMS KOJIbLHAMM XKECTKOCTH CIICAYET paCCYUTHLIBATD ITO d)opMyne

s\/D(s—c)[l%4 f;" (1+,§4) (37)

Trom@aab IMonepeYHOro CEYCHMA KOJibLa

[]cpp

> 1 (5-¢) {5~ Ks- (38)
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Or
®p

HAJTOCH CJICOAYIOLICE YCIIOBUC

Ecm K4 22 1, TO TONLMHY CTEHKM HEOOXOAUMO YBEJIMYMUTD JO TAKOTO pa3Mepa, YTOObI BBITION -

0<K,<2 3 .
p

IMpumeuuadnwue. [Ipu onpeneaeHny MIOIIAAM MOMNEPEYHOTO CEYEHUs KOJbLA KECTKOCTH Ay CleayeT
YUUTBIBATh MPUOABKY ¢ Ui KOMIIEHCAIIM KOPPO3UH.

2.4.1.2. JonyckaeMoe BHyTpeHHee M30bITOYHOE AaBJICHUE CIeAYeT ONPEAEIsITh U3 YCIOBUS

[p] = min {[p];; [p]> }. (39)

JlomyckaeMoe BHYTpeHHee M30BITOYHOE JaBlieHue [p];, onpenensieMoe U3 yCIOBU TTPOYHOCTH BCei
0o0eYaiiKu, CJIeAyeT PACCUMTHIBATE IO (hOPMYJIe

Ay
2[6](Pp (S_C)+2T[G]K Px

[Pl = D+(s—c) “0)

HomyckaeMoe BHyTpeHHee N30BITOYHOE TaBJICHHE [p],, ONpenelisieMoe U3 YCIOBUIA IPOYHOCTH 00edaiiki
MEXIY OBYMSI COCETHUMU KOJIBLIAMU XKECTKOCTH, CISAYeT pACCUMTHIBATH 110 (popMyIte

(] _ 2[cls(s—0)  2+A3,
Ph="pri-a et

(41)

+T
2
e A2 = 7;{%:;5. (42)

2.4.2. O6evaiikyl ¢ KOJIbLIAMU KECTKOCTHU, HATpYKEHHbIE HAPYKHbBIM JaBJICHUEM

2.4.2.1. PacueTHbIe mapaMeTphl HOAKPEIICHHOM 00eYaiiKu:

- 3(pbeKTUBHYIO IJTMHY CTEHKU /, 00€YAKU, YUUTBIBAEMYIO MPU OnpeaeaeHur 3PpHeKTUBHOTO MOMEH-
Ta UHEPLUU, CIEAYET ONPEesiTh U3 YCIOBUS

o = min {151+ 11y D(s—0) }; 43)

€

- 9 (GEKTUBHBIII MOMEHT MHEPLIMK [ paCYETHOTO IONEePEYHOTO CEUSHUS KOJIbIIA XKECTKOCTU CJIEAyeT
OIIPENEJIATH 10 hopMyJie

L(s=¢)® 2 A (s—¢) |
« P09 Y A TLGoo”

I=1 (44)

- KO3(pHUIIMEHT KEeCTKOCTH 00evaiikul k, MOAKPETUIEHHOM KOIbIIAMU 3KECTKOCTU

_ / 10917
k= ll(s—c)3. (45)

I1 puMcEc4YaHMUC. HpI/I OIIPEACIICHUN MOMCHTA MHCPLIMKU KOJIbLiA )KECTKOCTU CJIICAYCT YUUTBIBATH HpI/I6aBKy C1
IJId KOMIICHCALlMM KOPPO3UWH.

2.4.2.2. lommyckaemMoe Hapy:KHOe AaBJeHUe CeayeT ONPeaeasTh U3 YCIAOBUS
[p] = min {[pl;; [p]>}- (46)

2.4.2.2.1. lonmyckaeMoe HapyXKHOE JaBJIeHHE [p],, OlpenesieMoe UCXOasl U3 YCIOBUI yCTOMYMBOCTU
BCell 0b0evaiiku, CeayeT pacCUUThIBATh IO (hOpMyJIe
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) 1+(m)2 ' (47)

Homnyckaemoe HapyxHOe AaBieHUE [p], JOJKHO COOTBETCTBOBATh BEJIUUUHE [p];, ONPEACTIEHHON! MO
dopmyiie (40) npu 3HaveHUsIX KoahdumenTos ¢, = 1,0 u ¢, = 1,0.

Homnyckaemoe HapyXXHO€ JaBJIEHUE [p],r U3 YCIOBUI YCTOMYMBOCTU B Mpeaeaax YIpyrocTy ClaemyeT
paccYuTHIBATH 110 (hopmyIie

208-10°E p [100k(s—c)]>°
[Plie = kByny L D )

rie B, = min {1,0; 945 2 | Wis_c)} (49)
(ITonpaska).

2.4.2.2.2. JlonyckaeMoe HapyXHO€ JaBjieHue [p],, OnpeaeasseMoe UCXOsl U3 YCIOBUM yCTOMYMBOCTU
obevaifiki MeXIy KOJIblIaMU KeCTKOCTH. Jlommyckaemoe HapyXHOe AaBjieHue [pl, Tpu 3HAYEHWUM UTMHBI

(43)

[ = max {b; I - %} JIOJKHO COOTBETCTBOBATh AaBjeHuIo [p] (cM. 1. 2.3.2.2.). BmecTo [p],,, onpeneseHHOro no

dopmyne (14), nonyckaeTrcss npuHUMaTh [p], o dopmyiie (41) nmpu 3HaueHuu Koabduimenta ¢, = 1,0.

2.4.2.3. OnpeneneHue pa3MepoB KOJel] KECTKOCTH MPU HAPYKHOM JaBJIEHUU.

IMocne onpeneneHus pa3MepoB KOJblia U 00€YaiiKu M0 KOHCTPYKTUBHBIM COOOPaKEHUSIM CJIeAyeT Mpo-
BECTH TPOBEPKY B COOTBETCTBUMU C 11. 2.4.2.2.

ToamMHy CTEHKH § WK PaCCTOSTHUE b MEXITy KOJIbLIaMU KeCTKOCTH JIJISI 3aJaHHOTO pacuye€THOTO AaBjie-
HUS p CIIEAYeT OIPEnesIsaTh C IIOMOIIBI0 HOMOTpaMM (cM. depT. 5 1 6). [1pu 1o1b30BaHUM HOMOTPaMMOM,
MPUBEIESHHOUN Ha 4yepT. 5, cienyeT MpuHUMaTh / = b. PacueTHbIt 3(DHEeKTUBHBIIT MOMEHT MHEPLIMU KOJIblIa
JKECTKOCTH pacCUMTHIBAIOT MO hopmyie

_01pD% ny
p = E 24085
Koadduiment K5 cnemyer onpenensts mo yept. 11.
IMocne onpeneneHus pacueTHOTO 3(GEKTUBHOTO MOMEHTA MHEPIIUHA METOMIOM TTOCIIETOBATEIHHBIX TTPH-
OMVDKEHMIA cieyeT BhIOMpaTh MPpOMUIb KOJIbLA KECTKOCTM C MOMEHTOM MHEPLUU [, 00€CTIeYMBAIOIIMM
BBITIOJTHEHNE TPEOOBAHUS YCIIOBUS

1 (50)

I1>1,, (51) I'paduk naa onpenenenns kodhduuuenta K;
rae [ — a(pheKTUBHBIII MOMEHT WHEPLUU pac- Ks
YETHOTO IIONEPEYHOIO CEUEHUST KOJIblia 20 |
JKECTKOCTH, ONPEeICICHHBIN 110 (hopmyJie l'q
(44). 1 T i 1
2.4.3. OGeyailky ¢ KOJbLIAMU XKECTKOCTH, 0,6 2 A AT
Harpy>kKeHHBIC OCEBBIM PACTSITUBAIOLIM MM CKH- 04 N Do AVAS S ar
MaIOIIIM YCHIIFEM, M3TMOAI0IM MOMEHTOM WJIH O LA (81124
TOTEPEYHBIM YCUIIMEM 02 %@0 AT VY AR 125
HormyckaeMble Harpy3Ku CIeayeT pacCUnThI- . SL ;/ / z
BaTh IO pacyeTHBIM dopmyriam . 2.3.3—2.3.6 a1 9%\“ ’{ /, L/
npu /= b. I1pu onpeneaeHUN NMpUBEACHHON pac- _ Q% y oA
YETHOM JJIMHBI [y, 1O 4epT. 7 BMECTO / cemyeT 006 7479 /
MPUHUMATB OOLLYIO JUIUHY L. 204 7 A ,/
2.4.4. O6eyaiiki ¢ KOJbLIAMU KECTKOCTH, Y Y/
Harpy>kKeHHbIe COBMECTHO JICCTBYIOIIMMK Harpy3- 002 ;//j (;rj 7
KaMu 777 o/
Pacuer cienyer mpoBOAUTL aHAJIOTMYHO pac- a01 LLAA 7

ar gz GO% g6 10 Z 4 6810 20 30UD
yeTy 110 1. 2.3.7, IpX 3TOM JIOITyCKaeMoe HapyX- .
HOe AaBJieHUe cJIeayeT OnpeaessTh 1o 1. 2.4.2.2. Yepr. 11
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3. PACYET BBIITYKJIBIX JTHHWIIL

3.1. PacueTHble CXeMbI

3.1.1. Ha 4ept. 12 npuBeaeHbI pacueTHbIE CXEMbI SJUTUNITUYECKHUX, TTOTychepruIecKrX U Topochepuyec-
KUX THUIIL.
3.2. YcaoBusi IpAMEHEHNs PACYETHBIX (hOPMYJT
3.2.1. PacueTHble (hOpMyJIbl TPUMEHUMBI MIPU BBITIOJI-
- A HEHUU YCJIOBUM:
- IIJTST BJUTMTI T CKIX JTHUIIT

Boinykibie JHUIA

&>

7‘75= ¥ ¢
x & N 0,002 < 5= < 0,100,
] D
I
& 24 £ z 02<4 <05,
Dy V] D
a g - it TOpochepUIECKIX THUII
] “ 0,002 < *-€ < 0,100.
x & & st Topochepryeckux THUIL B 3aBUCUMOCTH OT COOTHOIIIe-
// HUA TTapameTpoB R, D, 7| IPUHATHI CIISTYIONIAE TUITHI THUIIL
£ D -tun A R = Dy, 20,095 Dy;
b2 -tun B R=0,9 D, r, 20,170 Dy;
[ -mun C R = 0,8 Dy, r, 20,150 D.

3.2.2. PacueTHble (hopMyIIbl, MpUBEAEHHbIE B 111 3.3.2
" 3.4.2, IpUMEeHUMBI TIPU YCJIOBUH, €CJTM PACUETHBIC TEM-
TepaTypsl He TIPEeBBIIIAIOT 3HAUCHUI, TIPH KOTOPBIX YUNUTHI-
BaeTCsI TTOJI3YYeCTh MATepUAJIOB, T. €. IIPU TAKUX TeMIIepaTy-

ITpumevanue. Yeprex He onpenessi- pax, Korga IOIMyCKaeMoe HarlpsDKEHUE OIMPENEIOT TOb-
€T KOHCTPYKLIMIO AHMILA M TIPUBENCH TOJBKO IS g 10 mpeely TEKYYECTH WM BPEMEHHOMY COIPOTUBIIE-
yKasaHusd HCO6XOZI,MMbIX PpaCyYE€THBIX pasMEpPOB. HUIO (I'IpeI[eJIy HpO‘-IHOCTI/I).

Ecam HeT TOYHBIX JaHHBIX, TO JOITyCKaeTCs (DOPMYITBI TIPUMEHSITh ITPH YCIIOBHMH, UTO pacuyeTHasl TeMITe-
patypa CTeHKH JHUIIA U3 YIJIEPOOUCTOM cTanu He mpeBbiiaet 380 °C, 13 HU3KOJIETMPOBAHHOM He MPEBhIIIACT
420 °C, a u3 aycTeHUTHOI He mpeBbiiiaeT 525 °C.

3.3. DumnTryeckue U noaychepuiecKue JHAMA

3.3.1 Danuntuyeckue U TojdychepudeckKre AHUINA, HarpykeHHble BHYTPEHHUM W30bITOUYHBIM
JABJIEHUEM

3.3.1.1. TonumHy CTEHKHU S| CJeTyeT PACCUUTHIBATH MO (HopMyIaM

5128y, t e, (52)

a — DJUIMNTUYECKOe JHUILE; 6 — mojychepuyeckoe
IHUILIE; 6 — Topochepruyeckoe THULIS

Yepr. 12

R
rae Slp = Z(P[Gl])—_o’sp . (53)

3.3.1.2. lonyckaeMoe BHYTpeHHee U30bITOYHOE AaBJICHHE [p] CIeAyeT pacCUMThIBATh IO (hopmyJie

2(s1—¢)9lol
[p]= m - (54)

3.3.1.3. Paauyc KprMBU3HBI B BepILIMHE JHUIIA PaBEH

2
R=2, (55)

rne R = D — g siuymnrudeckux gauin ¢ H = 0,25 D;
R=0,5D — png nonychepuyeckux nHuii ¢ H=0,5 D.

3.3.1.4. Ecm qnvHa HMIMHAPUYECKOH 0TOOPTOBaHHOM YacTy qHua A; > 0.8 / D (s; —c) — s SJUInI-

TUYCCKOI'0 JHHUIIIA
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nim

h > 03 D(s;—c) — g noiaycepryecKoro THUINA, TO TOJIINHA JTHULIA JOJLKHA ObITh HE MEHBIIE TOJI-

IIMHBI 00eYaiiK¥, PACCYUTAHHOW B COOTBETCTBUU C 1. 2.3.1 1iput @, = 1.

3.3.1.5. Jlyis mHUI, U3TOTOBJEHHBIX M3 OMHOM 3aroTOBKM, KoadduuueHT ¢ = 1. JIj1s1 THUII, U3rOTOB-
JIEHHBIX 13 HECKOJIBKUX 3arOTOBOK, KOA(MMUIIMEHT @ CIEAYET ONPEeISITh B COOTBETCTBUU C MPUIOKEHUEM 5.

3.3.2. BanmunTudeckue u noiychepruyeckre THUILIA, HArpy>KeHHbIe HApY>KHbIM JaBJIeHUEM

3.3.2.1. TomuuHy CTEHKH TIPUOJIMKEHHO OIpenesTioT o ¢popmynam (56), (57) ¢ mociaenyroleit mpo-
Bepkoii o popmyite (58)

N > Slp + c, (56)

KR [ nyp R
e s, = max { 5910 05F 2[(5]}' (57)

[ns npenBaputenbHoro pacuera K, mpuHUMAalOT paBHbIM 0,9 mist syuuntuyeckux AHuil u 1,0 — mst
norychepUIeCKUX JHUIII.
3.3.2.2. JomyckaemMoe Hapy>KHOe AaBjieHue [p] ciaenyeT pacCUUThIBATh 110 (hopMyJie

_ [Py
T (58)
(5l
L€ JOMYyCKaeMoe AABJICHUE [p],, U3 yCIOBUS IPOYHOCTU
_ 2ol (s1-0)
[ply = R+05(s—0) ’ (59)

a JIOMycKaeMoe aBlieHue [p| ; U3 YCIIOBUS YCTOMYMBOCTH B Mpe/esiax YIpyrocTu

-6 N2
26-10 E[lOO(sl c)] ' (60)

[ple = ny K.R

3.3.2.3. KoaddunueHnr K, ciemyeT ompeaesiTb B COOTBETCTBUM C 4epT. 13 miau mmo dopmyite (61) B

3aBUCUMOCTU OT OTHOILUEHUIA
I'paduk nas onpenenennsi Koagduuuenta K,

D - H
sime = D s H/D=0,5
A —
1+(2,4+8x)x ///;/
Ky = 153010 x ° (61) o | 1
+(3,0+10x) x 09 0:5‘) // //'//
ssi—-¢c{( p 2 A0 11 "
e x =10 "5~ (57 - |- ©2) g, /0{
(4 /q’
0|
3.4. TopocdepryecKue THAIIA / / Qy
3.4.1. Topocepuyeckue THULLIA, HATPYKeHHble 4488 / /
BHYTPEHHHMM M30BITOYHBIM TaBJICHUEM
3.4.1.1. TomuuHy CTEHK! B KpaeBoil 30HE CJICIY- 0 8u /
€T pPaCCUNTHIBATH ITO (hopMyJie g y
51258, o, (63) gao
D, - / 150 250 350 D/ss-c
rz[eslp=p 1[31‘ (64) 7 50 ﬂ/1

2¢lo] Yepr. 13
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151 cBapHBIX THUIIL CIEAYET HOITOJHUTEIBHO IIPOBEPUTh TOJIIUHY CTCHKH B LIEHTPAJIbHOM 30HE IT0
(opmye

51258, ¢, (65)
R
e sy, = —2(p[6§)—0,5p . (66)

3.4.1.2. JonyckaeMoe U30BITOYHOE JaBJIcHUE U3 YCIOBUS IIPOYHOCTH KPAaeBOi 30HbI CIICAYeT PACCUMTHI-
BaTh 1o hopmyie

[p] = 2015300l (67)

st CBapHBIX THUILI HEOOXOIMMO JOMOIHUTEIEHO IIPOBEPUTH I0ITyCKaeMOe M30BITOUHOE NaBICHUE U3
YCJIOBHSI IIPOYHOCTH LICHTPAJIEHOM 30HBI 110 (hOpMYyJIe

_ 2(s1-¢) olo]
[Pl = R 035G 0 - (68)

3a morryckaemoe HaBJeHHME IIPUHAMAIOT MEHBIIIee W3 MaBIICHUI, OIMpEAeISIeMBIX IT0 (opMyaM
(67), (68).

B cityuae cBapku QHUILL U3 IMCTOB PAa3IMUHON TOJIUUHBL B (hopMyJisl (67), (68) ciaeayeT NOACTABIISATD
COOTBETCTBYIOIIME 3HAUCHMS TOIIIIMH CTEHOK IIJIST KpAaeBOM 1 IIEHTPATLHOM 30H.

3.4.1.3. KoadduuueHr B, cienyer onpenensitb B COOTBETCTBUU € uepT. 14, a koadpduumeHr B, — B
COOTBETCTBUH C 4epT. 15 wiu no popmynam:

§1—¢

D
Tun A B, = max {1,25; 0,25 (3 L 1,00)} .

tun B B, = max {I,OO; 0,12 (3 s—c 3,75)} ; (69)

D
i C B, = max {0,90; 0,12 {3 5 o+ 3,20)} .

I'paduk nas onpenenenus kodddunuenta B,

S
73 SN
Z N
\\
\A
20 SN
' N
N
N
16 N a
\::5\5 N -
12 [ARSSS By
, \\::\\\.
08 L - L
03 V4 3 4 56789172 2 3 4 5[c]

Yepr. 14
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I'paduk nas onpenenenus ko3gdunmenta 3,

A2
28 \
N
24
\\A
N
2.0
\\
'
16 R \\\
S B ™
\\\\ ne
12
T
58 3¢
1073 2 3 4 56789107 2 7 4 7
Yepr. 15

3.4.1.4. JIng nHUIL, U3TOTOBJAEHHBIX U3 1IeJION 3aTOTOBKM, Ko3dduimeHT ¢ = 1. Iy AHUII, U3rOTOB-

JIEHHBIX U3 HECKOJIbKMX YacTeil, KoahUIIMEHT @ cleayeT OnpeaesisaTh 1o Taoul. 2.
Ta6auma 2

© ast ¢ ast ¢ ast © ast
DCKU3BI JTHUIIL dbopmyn dbopmy DCKU3bI THUIIL dbopmyn dbopmyn
(64), (67) (66), (68) (64), (67) (66), (68)
Hnsa msa A d
Hpu 5y < 0,6
P4 1
1 | 0B
d
Hna msa B IMpu D > 0,6
1 | 9B ¢ | 1

3HavyeHus1 KO3PGOULUUEHTOB @4 U @ g CIIEAYET ONPEAEIATh B COOTBETCTBUU C PUIOXEHHUEM 5.

(ITompagka).

3.4.1.5. Ecim ummHa TWIMHIPAYECKOM OTOOPTOBaHHOM YacTy fHUIIA /; > 0,8 \/ D) (s, —¢) , TO TOJIIIMHA
LUWIMHAPUYECKON YaCTU JHUILA JOJDKHA ObITh HE MEHBLLE TOJIIUMHBI 00€4allKi, pACCYUTAHHON B COOTBET-

ctBun ¢ 1. 2.3.1 mpu ¢ = 1.
3.4.2. Topocepudeckue AHUILA, HATPYKEHHbIE HAPYXKHbBIM JIaBIEHUEM
3.4.2.1. Topochepudeckre THUIIA, HATPy>KeHHBIE HAPYKHBIM JaBICHUEM, CIIEMyeT PACCUNTHIBAThH B

cootBeTcTBUU C 1I. 3.3.2 10 hopmynam (58), (59) u (60) mpu K, = 1.
Kpowme Toro, HapyKHOE HaBJeHHe He JOJIKHO MPEBHIIATh JOITyCKaeMoe JaBIeHUe, OIpeaesiseMoe 110

dopmyie (67).
4. PACUYET TNTIOCKHMX KPYTJIBIX JTHHAIII 1 KPBIIITEK

4.1. O6aacTb npuMeHEeHNs pacYeTHbIX hopmy.a
4.1.1. ®opMyJIbl IPUMEHUMBI IUTS pacyeTa IUIOCKUX KPYIIIBIX JHUII U KPBIIIEK IIPH YCIOBUU

§1—¢C
D

<0,11.
p
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§1—¢
4.1.2. lommyckaeTcs IIpOBOIUTD pacueT Mpu _Dp > 0,11, o 3naueHme JIOMTyCKAaeMOTO JaBJICHMUS, pac-

cunTaHHOTO 110 (hopmyite (75) unu (84), ciemyeT yMHOXUTDH Ha TTONIPAaBOYHbBIN KO3 UITUEHT

K, = —, (70)

Ecimm npu ompeneneHun TommuHbL gHUIIA 110 11. 4.2.1 mm 4.3.1 B pe3ynbTare pacyeTra OKaXKeTcs,

N
4yTO D

o >0,11, TO HEOOXOIMMO AOIMOJHUTEIBLHO OIIPECAC/INTD OJOIMYCKACMOC HaBJICHUC I10 II. 4.2.7 nin

4.3.8 v yMHOXHUTD ero Ha KodbduineHt K,
Ilpu K, [p] < p TOMIMHY THUIIA CIIEAYET YBETMIUTD TaK, YTOOBI OBUIO BBITIOIHEHO YCIOBUE

K, [pl = p.
4.2. PacyeT nI0CKMX KPYIJbIX JHUII U KPbIMIEK
4.2.1. TomnuHy TI0CKUX KPYTJIBIX JHUIIL U KPBIIIIEK COCYIOB 1 armapaToB, pabOTaIOIINX IO/ BHYTPEH-

HUM M30BITOYHBIM WX Hapy>XHbIM JABJICHUEM, PACCYUTLIBAIOT I10 (I)OpMy.TIC

spz s, T, (71)

P
e Sy, = KKODM/ olo] - (72)

4.2.2. 3nayeHne koadduimeHTa K B 3aBUCUMOCTU OT KOHCTPYKUMM THMIL U KPBIILIEK OIMPeAessitoT
no Taon. 3.

(ITonpagka).

4.2.3. 3HaueHue koahduumreHTa ocnadiaeHus K, s JHULL U KPbILIEK, UMEIIIUMX OJHO OTBEPCTHE,
OIpENeNSIIOT Mo (popmyie

p

2
m:Jnﬁﬁiﬁj. (73)

4.2.4.* 3HaueHue Koa(pduueHTa ocnabaeHus (K,) Misi THUIL U KPBILLIEK, UMEIOIIUX HECKOJIbKO
OTBEPCTHUM, OIPEAeISIoT 1o GopMmyie

(74)

Koadpduument K, onpenensitor ajig Haubosiee 0caabieHHOro ceueHusl. MakCUMalIbHYIO CyMMY ISt
JUTMH XOpZ, OTBEePCTHi B Hamboyiee OCIabIeHHOM OUaMeTpaJbHOM CEUYeHWW THUINA MM KPBIIIKU OTIpe-
JEJISIIOT corjacHo 4ept. 16 mo dopmyne Xd; = max {(d; + ds); (b, + b3)}.

OCHOBHEBIE pacUYeTHBIE pa3Mephl OTBEpCTHI yKa3aHBI Ha depT. 16 u 17.

(ITonmpaska).

4.2.5. 3HaueHue koapduLMeHTa ocnadiaeHus K, s AHULL U KpbIlIeK 6e3 OTBepCTUl TPUHUMAIOT
paBHoit 1,0.

4.2.6. Bo Bcex ciayuasix IpUCOEAMHEHNUST THMINA K 00evaiike MUHMMAJIbHAS TOJMIIMHA ITUIOCKOTO KpyT-
JIOTO JTHUIIA TOJKHA OBITh OOJBIIE WJIM paBHA TOJIIIMHE 00€Yaiiki, paCCUNTAHHOW B COOTBETCTBUM C T1. 2.3.

* CMm. mpumevanust OI'YTT «CTAHAAPTUH®OPM» (c. 53).
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4.2.7. JlomyckaeMoe JdaBjieHHWE Ha
IJTOCKOE JTHMIIE WJIM KPBIIIKY OIpeaessioT (]
1o opmyJie i d3
d.
2 / = / !
§1—¢C A\i/
== | [o]e. 75 i} d
[p] (K'KO'DP) [o]e (75) é r & N \ 1
4.2.8. TomuuHy §, U1 TUIOB COEIU- Ziﬁ: :t/ 4
"HeHus 10, 11 1 12 (cMm. Tabi. 3) onpenesiioT
max <1,1s; ) S2‘ ang tama 10
p - Qi
S, > gy sy (76)
D,-D
D . p— "2
max {0,5 D, [o] +c; 8 .2 D, } o tuana 11, 12 .

4.3. PacyeT mJI0CKHMX KpPYIJIbIX KPbIIIEK € JONOJHUATEIbHBIM KPAa€BbIM MOMEHTOM
4.3.1. Tliockue KpyTiible KPBILIKU C TOTOJTHUTEIbHBIM KpaeBbIM MOMEHTOM (4ep. 18) paccunThIBalOT Ha

BHYTpeHHee TaBJieHKe 1o hopmyIie

N > Slp + C, (77)
e Slp = K0K6Dp A ﬁ . (78)
D3
¥/ &
\
W R A
/|
| ) U
' Len=Dp / Iy
I
a d
Yepr. 18
4.3.2. 3HaueHue KoadhduureHTa Kg onpenensior no opmyie
K,
D [
1+3y ( 3 —1) =
K, = 041 De. (79) 480 <
6 ’ Ds :))'C) / L
D 1 ‘\‘/'//'/
_ 1 -
WM 110 TpauKy, IpMBEIeHHOMY Ha 4epT. 19 B 3aBu 070 B L1
CHAMOCTH OT OTHOWEHWI Dsy/ D, , 1 . V / 254 L
3HavyeHue  OMpeaesIsioT 1o hopmyie v = —
a,60 //// // ‘2,6 — ]
F, F, ’ é 1, ~
w:l-}—% nin W: F_Z’ (80) /,/l// // 1’34//
— |
2 0,50 V —
tne F, = 0,785 pDZ,,. //A = =
4.3.1,4.3.2. (Ilonpaska). aug
4.3.3. 3nauenue xospduumenta K, omnpene- ' yp 11 12 13 14 15 775,,

Js10T 1o 1. 4.2.3 um 4.2.4, ecnv 2d; < 0,7 D,; npu
STOM OTBEPCTHS [Tt GOJITOB B pacyeT He MPUHUMAIOT.

Yepr. 19
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4.3.4. Iyt KpBIIIKY, UMEIOLIEH T1a3 IS IePeropoaky (HaIpruMep KaMmep TeIIO0OOMEHHMKA) 3HAUeHMe
KoadduimeHTa K 115 onpeaeaeHus: TOJIIMHbBI B MecTe Taza (4epT. 186) pacCUMTHIBAIOT C YUETOM YCUJIUS OT
cXXaTusl MPOKJIAIKY B ma3e o opmyiie

D D
143y (00311 —1)+ 9.6 DC3H .—Di“n

K¢ = 041 (81)

DC.l'[

4.3.5. TomuuHy II0CKO#M KPYIJION KPBILIKU € TOMOJHUTEIbHBIM KPaeBbIM MOMEHTOM B MECTE YIIJIOTHE-
HUS §, (4epT. 18a) onpenensioT mo popmyie

5, > max {K7 Jo; 30’611 q)} +c, (82)

F F
-p 0.M
d = max 77,
e o1, > [oly
B dopmyre (82) mHaeKc p yKa3bIBaeT HA TO, YTO BEJIMYMHA OTHOCHUTCS K Pa00OYEMY COCTOSTHUIO WU
WCIBITAHUSIM, a UHAEKC M — COCTOSTHME MOHTaKa.
4.3.6. 3HaueHmne KoadduireHTta K; onpenessior no dhopmyiie

D
K; =085 -1 (83)
c.I
WJIM cOmTacHO 4epT. 20 B 3aBUCHMOCTH OT OTHOIICHUS TUAMETPOB.
Ky 4.3.7. TomuuHy Kpasi IUIOCKOW KpYIJION KpBIIIKK C JTOIOJI-
HUTEJIbHBIM KpaeBbIM MOMEHTOM BHE 30HBI YIUIOTHEHUS s; (4epT. 18)
g5 / onpeaensdor no dopmynae (82), mpu 3ToM BMmecTo D, ciaeayeT
o4 /] MpUHATD D,.

’ // 4.3.8. Jlonyckaemoe aaBieHue IS TIOCKOU KPYIJioi KPBILIKHU C
0,3 7 JTOTIOTHUTEJIEHBIM KpaeBbIM MOMEHTOM IIPY TIOBEPOYHBIX pacyeTax OIpe-
a2 // NIENIIOT 110 popmyIte
D’ 1 S C 2
a0 ot = cleo. 84

10 11 12 13 14 15 Dy [P1=\%o&eD, ) Lo1@ (84)
Yepr. 20

5. PACYET OBEYAEK KOHNYECKHNX

5.1. PacueTHble CXeMbI M pacyeTHbIE MapaMeTpbl

5.1.1. Ha gept. 21—26 nmpuBenaeHBI pacuyeTHBIE CXeMBI Y3JTOB KOHMYECKIX 00eYaeK.
5.1.2. PacyeTHble mapaMeTpbl

5.1.2.1. PacueTHble JJIMHbBI TIEPEXOIHBIX YaCTeil onpeAessitoT 1o ¢hopMysam:

- NI KOHUYEeCKUX obevaek (uep. 21a, 216, 216)

ay =07 f P (5y-¢): ay = 0.7 [P (s, —0)

- ISl KOHWYecKon obevaiiku (4epT. 22a, 220)

D .
a, =07 Cos oy (s;=¢);
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- IJI1 KOHMUYECKOoM obevaiiku (4ept. 21e)

_ [ .
a = cos o (s1-0);

- U1 IWJIMHIPUYECKUX obevaek (uepT. 216, 216)

a, =07 D (s,-0);

- TSI TOPOMAAIBHBIX TTepexoaoB (uepT. 22a, 220)

ay = 05 [ oobgs (51005 @y = 05D (5,-0);

- TS MAJTMHAPUYIECKOM 00eUaiiky Wiy 1uTynepa (cMm. 4epT. 21e)

a, =125,D (s, -c).

CoenuHenne o0evyaek 0e3 TOPOMIAILHOTO Mepexona

o2 s Xy, s .
] N~ =
5 ? S2 7 %2 Y/ 7 Sz y
52 £ \‘\
7 & 7 §
1 %
[
© 1 9N a1 f 9 S
oA , oA 5t <
2 Ax $
2, Q 7 o
<> 7
o% 5 ° 8 2
a
a — COelMHEHME JBYX KOHMYECKUX obeuyaek, 6 — COEAMHEHUE KOHUYECKON M LIMJIMHIPUYECKOHl obeyaek, 6 — COeAMHEHUE

KOHUYECKON U L[I/U[I/IHZ[pI/I‘{eCKOﬁ obeyaek ¢ YKPEIUIAKOIIUM  KOJIBLIOM, ¢ — COCIUHECHUEC KOHWYECKOW obeyaiiku C
LII/IJ'[HH}IpH‘{CCKOf/T MECHBLUICTO ITUaMeTpa

Yepr. 21

CoenuHenne 00e4aeK ¢ TOPOUIAIBHBIM NEPEXOAOM

Oz

Qzp

51 M

@,
Z

a a oY
a — COCAWHEHUE NBYX KOHHUYECCKUX 06eqaeK, 6 — COCINHEHNEC KOHUYECKOUN U L[I/IJTI/IH}IpI/I‘{CCKOﬁ obeuaek

Yepr. 22
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OcHoBHbIE pa3me-

CoenuHenne KOCOCMMMETPHYHBIX
Pbl KOHHYECKOTO

Konnueckas odevaiika ¢

odeuaek KOJILAMH KECTKOCTH
nepexoaa
L V)
=
f &1 k\
!
' A A_/f/
\\\
s Iy \\\ o1
& N X
7 N AK
—
ﬂ q
= — 0
Yepr. 23 Yepr. 24 Yepr. 25
ITonorne KoHuyeckue IHMINA
o A v .
< &
2 & S : %
AN
~ > %
Sz D
52 D
'D L4
4 L4
2 J 6

a — J[HMILE C TOPOMAATBHBIM MEPEXOAOM, 6 — MHHUILIE C YKPETUISIOIUM KOJIbLIOM, 6 — AHUIIE 0e3 TOPOUAATbHOrO Mepexoaa
M YKPEIUISIIOIIEro KOoJiblia

Yepr. 26

5.1.2.2. PacueTHBI TuaMeTp IIaaKoi KOHMYECKOM 00eUaiiKi OIPeesIsIoT IT0 (hopMyJIaM:
- JIJIsT KOHUYECKOoM obeyaiiku 6e3 TopouaanbHoro rnepexoaa (uept. 21a, 216, 216)

DK =D— 1,4 ag sin oy,
- JJIsI KOHWYECKOW 00evaiiky ¢ TOpouIaibHBIM TIepexoaoM (uepT. 22a, 226)
D,=D—2][r(cosoy, — cosay) + 0,7 a; sin o4];

JJII KOHUYECKHNX obeyaex co CTynn€eH4aTbiM UBSMCHCHUEM TOJIIIWH CTCHKHW IJIA BTOpOﬁ 1 BCEX MOCICAYIOIINX

yacTeil 32 pacueTHbIN quameTp D, JaHHOM 4acTh 00eyaiiKy IPUHUMAIOT BHYTPEHHMI auaMeTp 60bIIero
OCHOBaHMA.

5.1.2.3. PacueTHbBIii KO3(GUIIMEHT MPOYHOCTA CBAapHBIX IIIBOB IEPEXOJOB OOedaeK OMpedelTioT
1o Tab. 4.

Taobnuuma 4

PacueTtHbIlt K03(DGUIIMEHT TPOYHOCTU CBAPHBIX IIIBOB
Buna coenmHeHmit

obeyaek

o nn. 5.3.3, 5.4.3

IMo nm. 5.3.4’ 53.8 ITo mm. 5.3.5, 5.3.7,

Mo nm. 5.3.6, 5.4.6
5.3.9, 54.5

BuytpenHee mpaB-

JICHUEC UM pacTsdaruBa-
omasa cuiaa

9= 00

9= 0r

Pap = Qq

9= 00

¢p = min

1o}
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IIpodoaxcenue mabn. 4

PacueTHbIT K09GOUIMEHT MTPOYHOCTH CBAPHBIX IIIBOB
Bupn coenmHeHuMit
o0euaek Mo nn. 5.3.3, 5.4.3 Mo nn. 5.3.4, 5.3.8 Io mn. 5.3.5, 5.3.7, Mo nn. 5.3.6, 5.4.6
5.3.9, 54.5
HapyxHoe nasne- ¢p = min ¢p = min ¢p = min
HUE WIN CXUMAIOIIAs Q=4 O
cnia {cpp N q)T} {(pp Py cpT} {cpp | (pT}
Pap = 1
= min = min = min ¢p = min
Usrubarowwmit Mo- Pp Pp Pp
MeHT {o,: 0.} {o,: 4o, } {o,: 0.} for: Vo
Pap = Pa

5.2. O6aacTb ¥ ycaoBusI NPUMEHEHUS PACYETHBIX hopmy.
5.2.1. PacuetHbie (pOpMYJIbI TPUMEHUMBI IIPY COOTHOIIEHUY MEKITY TOJIIIMHOM CTEHKU Hapy>KHOM 00e-
YaliKy ¥ THaMETPOM B TIpeIeIax
5] COS 04

0,001 < =—5— < 0,050 .

BrinonHeHMe Takoro ycaoBus Uil OJIOrOoro KoHuyeckoro nHuia (o > 70°) He Tpedyercs.

5.2.2. PacueTtHble hopMyJibl, TipuBeAeHHbIE B 1. 5.3.2, 5.4.2 u 5.5.1, NpUMeHUMBI [IPU YCIOBUHU, YTO
pacyeTHBIC TEMIIEPaTyPhl He TIPEBHIIIAIOT 3HAYCHW, IIPU KOTOPBIX TODKHA YIUTHIBATHCS TOJI3YYECTh MEeTa-
JIOB, T. €. TIPY TeMITepaTypax, Koraa AOIycKaeMoe HaIpspKeHHUeE OTIpenesseTcsT TOJBKO 10 TIPeIeTy TeKydeCTH
WA BpeMEeHHOMY CONIPOTHUBIICHUIO (TIpeAeTy MpoYHOoCcTH). Ecm TOUHBIX JaHHBIX HE MMEETCsT, TO (DOPMYJITBI
TIPYMEHUMBI TIPU YCJIOBUH, YTO pacueTHAsI TeMIlepaTypa CTEHKH 00eYaiKy 13 YITICPOANCTOM CTaIM He TIPEeBBI-
maet 380 °C, u3 HuskojerupoBaHHoi ctanu 480 °C u u3 aycreHUuTHOI ctanu 525 °C.

5.2.3. PacueTHble (hopMyJIbl HACTOSIIIIETO CTaHAApTa He MTPUMEHUMBI LIS pacyeTa Ha MPOYHOCTb KOHWYeC-
KHX MePEX0/I0oB B MeCTax KpeIrIeHUsT pyoalliku K KOPITycCy.

B sToM ciydae pacuer ripoBogutcst o 'OCT 25867.

5.2.4. PacueTHble (HOpPMYJIbI HE TPUMEHMMBI, €CJIM PACCTOSTHUE MEXIY ABYMsI COCEMTHUMU y3aamMu obe-
yaeK MeHee CYMMbI COOTBETCTBYIOIIMX PACUETHBIX IJIMH o0eyaek, Uin, eCJM PacCTOsTHUE OT y3JIOB 0 OIOpP-
HBIX BJIEMEHTOB cOCya (3a UCKITI0YEeHHEeM I000UHBIX OMOP M OMIOPHBIX KOJIEl) MeHee YABOSHHOM pacyeTHOM
JUTMHBI o0evaiiku mo 1. 5.1.2.1.

5.2.5. PacueTHble hopMyIbl TPUMEHUMBI TIPU YCJIOBUM, YTO UCTIOJTHUTENbHBIC IJTMHBI MIEPEXOIHbBIX Yac-
Telt o0eyaeKk He MEHee PACUETHBIX [UTUH @ U d,.

Ecnu 310 ycnoBre He BBINIOJTHEHO, HYXXKHO MPOBECTH MPOBEPKY IOIMYyCKAEMOTo JaBJIEHMS, TpUYEM
BMECTO §; U S, MOJCTABIISIOT:

- IUIs1 coeAMHeHUsT obevaek 6e3 TOpOMAaIbHOIO Mepexona

a1p
le = max { a

. . _ Dp . L.
S13 S (3 S2p = MAX (7" $23 83
- IS COeAMHEHMsST 00evYaeK ¢ TOPOUIATHHBIM TIEPEXOIoM TIpU ofpeneieHnn KoadhduimeHTa B mo
dopmye (98)

an) . . ap .ol
S| p = max {0_1 Srs sK}, Syp = mMax {? S5 S(;

S¢» § — (haKTUYeCKHUe TONIUHBI CTEHOK MTPUCOEIUHEHHBIX obevaek (4epT. 21a, 216, 21e, 226).

5.2.6. PacueTHbie (DOPMYJIBI Y3JI0B KOHUYECKUX M IMJIMHAPUIECKUX 00euaeK 6€3 TOpOUIAIbHOIO Mepe-
X0Ja MPUMEHUMBI TTPU YCJIOBUM BBITTOJTHEHMSI YIJIOBOTO 11IBa C ABYCTOPOHHUM CIUIOLIHBIM ITPOBAPOM.

5.2.7. UcIOJTHUTENIbHYIO TOJMIIMHY CTEHKHM KOHWYECKOIo 3JIEeMEHTa B MECTe COeIMHEHMS IBYX o0eyaeK
Sy, S, WIU §, BCerna MpUHUMAIOT HE MEeHee TOJUIUHBI S, onpeaensemoii mo nm. 5.3.1 unu 5.3.2, 5.4.1 unu
5.4.2 1 5.5.1 111 COOTBETCTBYIOILIMX HATPY30K.
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HcnomHuTtepHas TOMIMHA CTEHKH HWIMHAPUYISCKOTO 3JIeMEHTa B MECTE COSIMHEHUS IBYX obeyaek
JIOJDKHA OBITh HEe MeHee MMHUMAJIBHOM TOJIIIMHBI CTEHKM, OIpeaesieMol 1o dopMyiiaM pasi. 2.

5.2.8. Pacuer ykperieHus OTBepCTUIl KOHUUECKMX obevyaek mpoBoasT B cooTBeTcTBuU ¢ [OCT 24755.

5.2.9. PacyeT TONILMHBI CTEHOK TTEPEXOIHOI YaCTh 0OeyaeK MPOBOAST JIMOO METONOM MOCIeA0BaTEIbHbIX
MPUOMIDKEHUIT HAa OCHOBAaHMM IPEABAPUTEIHLHOTO ITOAO0PA M MOC/ISIYIOIIel ITPOBEPKU ISl BEIOPaHHBIX
3HAYEHUI

s|—¢
JIM0O cpazy MpHU MOMOILM AUarpamM.

Pacuet no auarpaMMam MpoBOAST TSI KOHMYECKHUX MEePEXOI0B, Y KOTOpbIX o, = 0. Ecnu gomyckaembie
HanpsDKEHUsI MaTepUasioB YacTel mepexona OTIMYaloTCs APYT OT ApYra, TO pacyeT Mo uarpaMmmam mpoOBOASIT
TPV MCTTOJTb30BAHNY MEHBIIIETO U3 HUX.

3a goryckaemMoe AaBJICHNE, OCEBYIO CHIIY M M3TrM0aroIIii MOMEHT JISI KOHUYECKOI 00eYaliKyl TPUHU-
MaloT MeHbllee 3HaUYeHUe, MOJIyYeHHOEe U3 YCIOBUS MPOYHOCTY WM YCTOMUMBOCTH IIaAKONH KOHUYECKOM
00evyalikKi ¥ U3 YCJIOBMSI TPOYHOCTH MEPEXOAHOM YacTH.

5.2.10. Pacyet npyMeHUM TakxKe 7151 KOCOCUMMETPUYHBIX 00euaeK, COeMMHEHHBIX ¢ IWIMHIAPUIECKUMU
obeyaiikamy. PacyeTHble BETMYUHEIL 04, D ¥ D; IPUHAMAIOT MO 4epT. 24.

5.3. Konnyeckue o0edaiiki, HarpyKeHHbIE TaBJICHAEM

5.3.1. I'magkue KoHn4Yeckre obevaiiku, Harpy>keHHbIe BHYTPEHHUM M30bITOYHBIM J1aBIEHUEM

5.3.1.1. TomuuHy CTEHKU OMPEALSIIoT 1o hopMysiaM

52 Sep + €, (85)
pD 1
IoC Sxp = 2(pp[0ﬁ—p " cosay (86)

5.3.1.2. JommyckaeMoe BHYTpeHHEe M30BITOYHOE JAaBJICHUE OIPEILSISIOT 10 (DOpMYIIie

2[(5]([) (SK_C)

[p] =P VK 7
D (5.—0) (87)
COos 0

5.3.2. I'nankuie KOHMYECKHE 00evYaiiku, Harpy>KeHHbIE HapYKHBIM TaBJICHUEM

5.3.2.1. PacueTHbIe (hOpMYJIbI MPUMEHUMBI TIPU YCIOBUM o < 70°.

5.3.2.2. TonuHy CTEeHKU B IIEPBOM MPUOIKEHUN ONPEACIISTIOT 110 hopmMyraM 1. 2.3.2.1 ¢ mocnemyio-
1ieii mpoBepKoi 1o popmyite (88).

IMpu ipenBapuTETEHOM OTIPENEICHUN TONIIMHBI CTEHKN B KaYeCTBE PACUETHBIX [/ M Dy IPUHUMAIOT
BeJIMUYMHBI, onpenessieMble o dhopmyiaam (91) u (92).

5.3.2.3. JlomyckaeMoe HapyKHOe JaBJICHHE OIPEACISIIOT ITo (hopmyJie

_ [p]
[p]= = 5 (88)
1 +( [p]l'l ]
[ple
e TOIyCKaeMOe AaBJIeHUE U3 YCIIOBHS IPOYHOCTH:
2[o](sg —¢)
[ply = DK—K ; (89)
COoS 0 +(5—0)
1 JOMYyCKaeMOe JAaBJIEHUE U3 YCIIOBUS YCTOMYMBOCTHU B MpEAesax yIpyroCcTu:
208-10° E Dg [100(s, —c) ]*°
Pls = =05 7[ D; : ©0)
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DddekTrBHBIC pa3Mepbl KOHMUYECKON 00€4aiiKy ONpeesIIioT 110 hopMyiam:

D-D |
lp = 2sinoy oD
_ D+Dl . D D+Dl
Dy = max {20050(1 > cosoy 0.31(D+Dy) S —C -tgocl}. (92)

3HaueHue KoadhdulieHTa B, onpenensior no popmye

D D
B, = min {1,0;9,45 1—5 \ m} . (93)

5.3.3. CoenuHeHMe obeuyaek 6e3 TOpoMAaIbHOrO fepexoaa (cm. uept. 21a, 216)

5.3.3.1. PacueTHble (hopMyJibl TPUMEHUMbI TTPU YCIOBUSIX:
o £70% 0 <oy < oy; (s—¢) = (s5—0).
Ecnu (s;—c) < (s,—c¢), TO IpU MOBEPOYHOM pacyeTe CAeAyeT IPUHUMATh
§;—C = §5—c..

5.3.3.2. TonuHy CTeHKHU OMpeesiioT 1Mo popMyiam:

_ 122
"2 = 2ok -0y - p cosay’ 9
525, c. 95)

B cnyyae coenvHeHUsT KOHMYECKOW M LMIMHIpUYECKON obeuyaek (uept. 216) cos o, = 1. Ilpu

omnpeneneHun P, koabdULMEHT [ paccuuThiBalOT Mo Gopmyine (98) WM ompeAensioT MO Avarpamme
(uepr. 27).

Pacuer TOJIIWMHBI CTCHKN KOHNMYCCKOI'O 3JIEMCHTA IIEPEX0Ja IMTPOBOAAT C ITIOMOIIBIO OTHOILICHMWA TOJIILIMH

S —¢
CTEHOK sy-c )

S1—¢
5 = (S;—_c) Syp FC. (96)

5.3.3.3. KoadduimeHT hopmbl onpeaessioT 1o hopmyJie

B; = max {0,5; B}, 97)
rae B onpeaenstor no dhopmyne
B = 04 D, (tgoy —tgoy) cosay, ~ 025 (98)
§H)—¢C 2
1+ K( Si=¢ )
1 §y—¢C S —¢
Jeosa, ’ 2cos 0y K(Sz—c)

[ns coenvHeHUsT KOHUYECKON U IMIMHIPUYECKO obedaek (o, = 0) Koa(hdUIIMEHT B MOXET OBbITh
orpejelieH 1o auarpamme (4ept. 27 wium 28).



C. 28 TOCT 14249—89

Jlmarpamma aJis onpezeienust Kodddumuenta 3 npu pacyeTe TOJIMH CTEHOK MEePexo/0B 00eyaek
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(ITompagka).
5.3.3.4. Jomyckaemoe BHYTpeHHee U30bITOUHOE WJIM HApYKHOE NaBjeHue [p] U3 yCI0BUSI MPOUYHOCTHU
MIEPEXOIHOM YacTH OIPEICIISTIOT 10 (hopMyJIe

2 —
lp1= g 99)

+(s-c
COS 0y (52-¢)

rae KoadduimeHT B, onpeaessioT no 1. 5.3.3.3.
5.3.4. CoenquHeHUE KOHUYECKON 00€YaliKM ¢ YKPETUISIOLINM KOJIBLIOM (4epT. 216, 25)
5.3.4.1. PacueTHble (hOpMyJIbI TPUMEHVMBbI TIPU YCIIOBUSIX:

(041 < 70o
- TIpY COeIMHEHNH C IIMHIPUIECKO# obeuaitkoii (uepT. 216)
(55— 0 2 (5,— 0).

Ecnu (s;— ¢) < (s,— ¢), TO TIpU TOBEPOUYHOM pacyeTe ClieayeT MPUHUMATh §;— € = §, — C;
- TIpM COeAMHEHUH 110 YePT. 25 TOJIBKO TIPU OTCYTCTBUH M3THOAIOIIETO MOMEHTA Ha KOJIBIIE.
5.3.4.2. T1o1iaak NONEPEYHOTO CEUSHUST YKPETUISIOIIETO KOJIbIIa OMPENEIIIIOT 10 (hopMyJIe
IIPY COeAMHEHMM I10 4epT. 216

pD* tgay Ba +0,25
A = $6Tx Oup ( ~B+025 ) (100)
2 _

e By :(%_1)%. (101)
Koadduuuent B onpenensior 1u6o mmo dhopmyie (98), 1ubdo no auarpamme (dept. 28).
IMpu A, < 0 ykperuieHre KOJBIIOM XECTKOCTU He TpedyeTcs;
MPpU COETUHEHUH T10 YepT. 25

pDz tg (03]
A (102)

K = 8[olk Qap

B cirygasx meiicTBIS HAarpy3Ku OT HApy>KHOTO JaBICHUS MJIN OCEBOI CXXMMAIOIIIEH CHITBI, MUTH N3THOAI0-
IIIEr0 MOMEHTA CBAPHOM 11I0B CTHIKOBOTO COETMHEH WS KOJIBLIA TOJKEH OBITh IPOBAPEH HETTPEPBIBHBIM IIIBOM.
ITpu onpeaeneHUM TUIOLIAAU MOMEPEYHOTO CEUeHUs A, CenyeT YUUThIBAaTh TaKKe CEUeHMe CTEHOK o0eyaek,
PpaCITOJIOKEHHOE MEXXAY Hapy>KHBIMU IIIBAMU KOJIbIIA M 00edaeK.

(ITompagka).

5.3.4.3. lomyckaemoe BHYTpeHHee M30LITOUHOE I Hapy>KHOEe AaBJIeHNE U3 YCIIOBUSI IIPOYHOCTH TIepe-
XOIHOM YacCTH OTIPENEISIOT 0 (popMyam:

- TIPY COeTMHEHWH 10 YepT. 216

_ 2[6hop(sr-¢) |

[p] = DB, (5,0 ° (103)
- TIpY COEIMHEHUM 10 4epT. 25
8161k Pap
[P = Ae oot (104)

5.3.4.4. O6mmii ko3 duLeHT (OPMBI IS IEPEXOTHOM YaCTH OIIPEACIISIIOT IO (DOpMYyJIe

B, = max {0,5; By}, (105)
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(106)
Koadduumentsl B, u B; onpeaensior no ¢hopmyiam:
1,6 AK [G]K Pap A
27 (5-0) yD(s5-¢) lohop By = 025.
5.3.4.5. IIpoBepKa MpOYHOCTH CBAPHOTIO IIIBa YKPETLISIONIETO KOJIbIIA
44
It 2, (107)

rae Xt — cymma BeeX 9(p(HEKTUBHBIX LIMPUH HECYIMX CBAPHBIX LIBOB MEXIY YKPEIUIAIOIIMM KOJNbLOM M
obeuaiikoii (uepr. 2186).

Y IIpephIBUCTOIO CBAPHOTO 111Ba ACMCTBUTEIbHAS €0 IIMPHUHA YMEHbBIIIAETCS B OTHOILICHUH IIMH CBap-
HOTO 11IBa 1 BCEro IeprMeTpa obeuaiiky. PaccTosiHre MexXy KOHIIaMU IIPEPHIBUCTHIX CBAPHBIX IIIBOB JOJIKHO
OBITH He 60JIee BOCHBMU TOJIIINH CTEHKN 00€YaliKM 1 CyMMa BCeX JUTMH CBapHBIX IIIBOB He MEHee TTOJTIOBUHBI
JUIMHBI KOHTYpa KOJIbLIA.

5.3.5. CoeauHeHue odbeyaek ¢ TOPOUIATILHBIM IepexoaoM (uept. 22a, 220)

5.3.5.1. PacueTHble (hopMyJibl TPUMEHUMbI TTPU YCIOBUSIX:

;<705 0< 0y <ap; 0< %< 03.
5.3.5.2. TomuuHy CTEHKU OIPEaesIioT Mo (hopmyie
$:28p TG, (108)

pDBs3 1

LA Spp = 2¢9,[cl-p cosay

(109)

B ciryyae coeqmHeHUs KOHMYECKOM U IMIMHAPUYECKO obevaek (uept. 220) cos o, = 1. KoaddbuimeHt
B5 onpenessaiot 1o dopmye (111) u koadbduimeHTsI B U B, onpeaenstoT no gpopmynam (98) u (112) wiu no
nuarpamMmam (uept. 27 u 29).

5.3.5.3. Jlomyckaemoe BHYTpeHHee N30LITOUHOE I Hapy>KHOEe AaBJICHNE U3 YCIIOBUS IIPOYHOCTH TIepe-
XOIHOM YacTu

(] = 2[o]op (sy—¢)
DBs +(sp—¢) (110)
cos o,

Koadduiment 5 onpenensitot no dhopmyine (111) u koadbuiimeHTs! § U B, onpeaenstoT no dhbopmyiam
(98) u (112) wim no auarpammam (uept. 28, 30).
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5.3.5.4. KoadduimeHTs (popMBbI OTIpenesoT Mo hopMyiam:
- KO3(pDULMEHT 3

B; = max {0.5; B-B,} , (111)
rae  onpenensioT 1o ¢popmysie (98) mpu

k=1mn (Sl —c) =

§y—c ’
- K0a(duUeHT B,
B, = ! = . (112)
0,028 £ \/ P (0 — o)
1+

1 1
Jeosay ’ Jeosa

5.3.6. CoerHEHME ITYlIEpa WM BHYTPEHHETO IMJIMHIPUYECKOTO KOPITyca ¢ KOHMYECKOM 06euaiikoi
(uept. 21e)
5.3.6.1. PacuetHble (DOpMyJIbI IPUMEHUMbI IIPU BHIMIOJTHEHUH YCIOBUS

(0] < 700.
5.3.6.2. TomyHy CTEHKH OIPEIesIoT Mo popmyiie
528, e, (113)
__ pDBy
e Sy, = 0,001 ° (114)

PacyeT ToMLUHBI CTEHKU KOHMYECKOT'O 3JIEMEHTA r[epexoz[HofI 4aCTH IIpoBOAAT C ITIOMOILIBIO OTHOILICHUWA
TOJIHMH CTCHOK

5 2 (j;—:i) S3p +C. (115)

5.3.6.3. lommyckaeMoe BHYTpeHHee M30bITOUHOE MJIM HapyKHOE JaBJICHUE M3 YCIOBUS IIPOYHOCTH TIepe-
XOITHOM YaCTH ONPENeJIsIIoT 1o (popmyJie

_ 2[ch ¢y (s3-0)

[p] = TBBit(s,-0) (116)
5.3.6.4. KoadduimeHT hopMBI ONpeAesIsIoT o (opMyiam:
By = max {1,0; By}, (117)
s|—c¢ 2
rae B, =B+0,75np141<(s2_c) >1; (118)
Bu = 04 5.2 Ll _ 05 (119)

L+ [ =€
K S —¢C §1—¢ " §y)—¢C
sy—c (8] —c)cosoy 2

S1—¢ 2
npu (o < 1.

KoadduupmeHrt 3, MoxXHO B 000MX CIydassx ONpeAeIuTb Takxke Mo auarpammam (duept. 31 u 32).
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(ITonpaska).

5.3.7. Tlonoroe KOHMYECKOE THHUILIE C TOPOUIATBHBIM MIEPEXOIOM (CM. YepT. 26a)

5.3.7.1. PacueTHble (hOpMYJIbl TPUMEHMMBbI 151 IEWCTBUSI BHYTPEHHEro M30BITOYHOTO NaBJIeHUs TIpU
BBITTOJIHEHUH YCJIOBUST

o, > 70°.
5.3.7.2. TomuyHy CTeHKM NPUHUMAIOT:
s'>min {max {s,; s;}; s, + c}; (120)
' o
5p = 03(D=n55 | Togr - (121)

e s, onpenessitioT no 0. 5.3.1 npu D, = D u s, onpeaensior no m. 5.3.5.
5.3.7.3. JonyckaemMoe BHyTpeHHee M30LITOYHOE JaBJICHNE IPMHMUMAIOT KaK OOJIbIlIee M3 3HAYCHUST

, L2
(s'=¢) 90 ] (122)

[p] = ¢, 0] [m o

1 MeHbllIee U3 3HaYeHUH [p], onpeaensgemMblx 1o . 5.3.1 npu s, = s'u 5.3.5 s, = s"

5.3.8. Tlonoroe KOHMYECKOE HUIIE C YKPETUISIONINM KOJIBIIOM (CM. YepT. 260)

5.3.8.1. PacueTHBIe (hOpMYJIBI IPUMEHMMBI LTS ICMCTBUST BHYTPEHHETO M30BITOYHOTO TaBJICHUS TIPU
BBITIOJTHEHUH YCJIOBUI

oy > 70% s'=s,.

5.3.8.2. TommHy CTeHKM KOHUYECKOTO AHUILA onpenenstor no n. 5.3.1.1 pu D, = D.

5.3.8.3. [1no1aap MornepevyHoro ceYeHMs1 YKPEIUISIOLIEro KOJIbla ONPEACIsioT 110 11. 5.3.4.2, B KOTOpOM
TIpY oTpeesieHnH [ caenyeT NpuHsITh (s;—c) = 0.

5.3.8.4. lormyckaeMoe BHYTpeHHee M30bITOYHOE MABJICHUE OIPEHC/ISIOT UISI KOHUYEeCKOrO THMIIA 110
m. 5.3.1.2 npu npu D, = D v 11 yKpeIvIdiolero KoJjblia no 1. 5.3.4.3, B KOTOPOM MpU ONpeaeaeHuu B,
caenyeT NpuHATH (s;—c) = 0. PacueT npuMeHUM Mnpu cobtoaeHUM TpeboBaHuit 1. 5.3.4.5.

5.3.9. Ilonoroe KoHMYECKOe AHUILE Oe3 TOPOUAATLHOIO mepexofa U 0e3 YKPEeIUIsIoIero KoJjblia
(cM. uepT. 266)

5.3.9.1. PacueTHble (hOpMYIIbl TPUMEHMMBbI 151 JEWCTBUSI BHYTPEHHEro M30bITOUHOTO NaBIeHUs TIpU
BBITIOJTHEHUH YCIIOBUST

o, > 70°.
5.3.9.2. TomuuHy CTeHKU MTPUHUMAIOT:
s'>min {max {s,; s;}; s, + ¢}; (123)

s}, onpenensior no dopmyne (121) mpu r = 0,

s, onpenensator o 1. 5.3.1 ipu D, = D ;

) OINpeAessioT 1o 1. 5.3.3.

5.3.9.3. lonyckaemoe BHyTpeHHee M30bITOYHOE NaBJIeHUE MTPUHUMAIOT KaK OoJibliee U3 3HaYeHus [p],
onpeaensiemoro 1o ¢gopmyie (122) npu »= 0, 1 MeHblliee U3 3HAUYCHUH [p], onpeaensieMbIx 1o 1. 5.3.1, mpu
s¢=s'u D= Dwumomn. 5.3.3.

5.3.9.2, 5.3.9.3. (Ilonmpaska).

5.3.10. I[Tonoroe KOHMYECKOE THUIIIE, HArPy>KEHHOE HApY>KHbIM JaBJIeHUEM

5.3.10.1. PacyeTHble (hOpMYJIbl TPUMEHUMBI IJI51 IEMCTBUSI HAPY>KHOTO NaBJAEHUS MPU YCIOBUU

o, > 70°.

5.3.10.2. lormyckaeMoe Hapy>kKHOe JAaBJIeHUe OINpeAcasiioT no ¢hopMmye (88), mormyckaeMoe AaBJeHUE B
npeaenax miacTUYHOCTU 1o dhopmyrie (89) u nonmyckaeMoe JaBjieHre B Ipeaeax yIpyroctu no opmye

, 2
e = S (56 ot (124
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rae K = min {0,36; max {O;ﬁzS ;0,12}}; (125)
Dy
= 2(s"-c)cosoy (126)
(ITonmpagka)
5.4. Konnyeckue 00e4ailky, Harpy>keHHble 0CEBbIMH YCHIHAMU
5.4.1. I'magkue KOHMYECKMe 00eUaliki, Harpy>KeHHbIE OCEBOI PaCTITUBAOIIEH CUIION
5.4.1.1. TomuuHy CTEHKHU OMPENessIioT Mo (opmysie
S 2 Sp e, (127)
_ F 1
TIE Sep = 7 D¢.[o] cosoy ° (128)
5.4.1.2. Jlomyckaemas pacTSATMBaIoOLIAasl Crja
[F] =m Dy (s¢ — ©) ¢; [0] cos . (129)
5.4.2. I'magkue KOHMYECKMe 00eUaiikil, Harpy>KeHHBIE OCEBOM CKMMAIOILEH CUJION
5.4.2.1. PacueTHble (hOpMyJIbl IPUMEHUMBI TTPU YCIOBUU
o < 700.
5.4.2.2. JlorycKaeMylo OCEBYIO CxKUMaIOILLyIo cuily [ F] onpenensior mo hopmyie
o [Fln . D
e (12k )2 $Dp (130)
[Flg
e JoTycKaeMast oceBas CIiia M3 yCIOBUS TIPOYHOCTH
[Fly=n Dp (s, — ¢) [o] cos o (131)
1 JIOITycKaeMasi oceBasi CHIa U3 YCIIOBUS YCTOMYMBOCTH B TIpeIeIax YIIPYTrOCTH
310-10E 5 [100(s, —¢) T
[Fle :T (Dp cosay) |:D—; ; (132)
09D+0,1D
Dp=—"1————1 (133)

Cos 0y

5.4.3. CoenuHeHue obeyaek 0e3 ToporaaibHOTo nepexona (uept. 21a, 216)

5.4.3.1. PacueTHble (popMyJibl TPUMEHUMBI MPU BLITIOJIHEHUU yCIoBUiA 1. 5.3.3.1.

5.4.3.2. lonmyckaeMylo OCEBYIO PacCTATMBAIOLLYIO WM CXXUMAIOILYIo cuiy [ F] u3 ycioBus NpoOYHOCTH
MePEXOTHOMN YaCTU OIPENEISIIOT 1Mo hopmyie

(52 —0)[a]y - @ cosa,y

Bs ’
rae koaduuneHt dopmsl Bs = max {1,0; 2 f + 1,2)}. (135)

[Fl=nD

(134)

Koaddunuent B onpenenstior mmo dhopmyse (98) wiu 1o auarpamme (CM. yepr. 28).
5.4.4. CoeanHeHre KOHUYECKON U LUIMHAPUYECKON 00e4YaeK ¢ YKPETUISIONIMM KOJIbLIOM (4epT. 2186)
5.4.4.1. PacuetHble (popMyJibl TPUMEHUMBI MPU BLITIOJIHEHUU YCJIOBUIA 1. 5.3.4.1.
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5.4.4.2. JlonyckaeMylo OCEBYIO pacTITMBAIOLILYIO WIK CXKUMalolyto cuiy [F] U3 ycioBus IpOUHOCTH
TIEPEXOTHON YacT! OTIPENETISTIOT 110 (hopMyITe

(s—¢)[oh ¢,

[F]==D B , (136)
rae Bg = max {1,0; 2 Bo}. (137)
Koadduiment B, onpenensior o dopmyie (106), B KoTopoit cienyet mpuHsATh B; = — 0,35,

5.4.4.3. IIpoBepKy CBapHOTO IIBa YKPEIUISIOIIETO KOJIbIA BRIIOIHSIOT 110 1. 5.3.4.5.

5.4.5. CoeauHeHue odbeyaek ¢ TOPOUIAIbLHBIM IepexoaoM (uept. 22a, 220)

5.4.5.1. PacuetHble (popMybl IPUMEHUMBI MIPU BBIMIOJIHEHUU YCIOBUIA 11. 5.3.5.1.

5.4.5.2. JlonycKaeMy1o OCEBYIO paCTSITUBAIOLIYIO WIM CKUMAIOIIYIO cUy [F| U3 ycaoBHUSI IPOUHOCTU
MepexoaHOI YacTH OTpeaesstoT o (opmyie

(sy—¢)[o]o, cosay

B7 ’
rae B; = max {1,0; B, (2 B + 1,2)}. (139)

Koadduiments! B u B, onpeaensior no dopmyaam (98) u (112) unu no auarpammam (4ept. 28 u 30).

5.4.6. CoeiMHEeHME ITYlIEpa WM BHYTPEHHETO IIMJIMHIPUYECKOTO KOPITyca ¢ KOHMYECKOM 06euaiikoi
(ueprt. 21e)

5.4.6.1. PacueTHble GOpMYIIBI IPUMEHMUMBI IIPY BITOJIHEHUU YCI0BUs I1. 5.3.6.1.

5.4.6.2. JlormycKaeMylo OCEBYIO PaCTSTUBAIOIIYIO MM CKUMAIOIIYIO CUiy [ F | U3 yCIIOBUSI TPOYHOCTH
TePEeXOIHOMN YaCTH OIPEaeISIIOT 1o hopmyJie

[F]=nD

(138)

p $2-9loh-ep

Fl=
[F] Bs ) (140)
roe Bg = max {1,0; (2 B, — 1)}. (141)
Koadduuuent dopmser B, onpenensitor mo dopmyaam (118) wim (117), wam mno nuarpamme
(uepr. 32).
5.5. Konnyeckue 00eyaiiki, HarpyxeHHble H3ri0aonmMM MOMEHTOM
5.5.1. TonmyckaeMblii U3rudaroIii MOMEHT pacCUMTBIBAIOT 10 (hopMyiaMm:
- U3 YCJIOBUS MPOYHOCTU
D
[M]= " [F], (142)
rIe pacyeTHbI quametp Dy, = D, Uit KOHUYeCKoro nepexona (4ept. 23) u [F] onpenessior mo (129);
- W3 YCJIOBUSI yCTOMYUBOCTHU
[M]
M]= ————, (143)
1 +([M ]n)
[M]1E
Dp
rie [M], = 4 [Fly; (144)
D
[(M]; = 35 [Flg (145)

u Dy onpenenstot o dhopmyse (133).
JomnyckaeMble oceBble CUJIbI onpeaesioT [ F| mo m. 5.4.1.2;
[Flyu [Flpnon. 5.4.2.2.
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5.5.2. CoenuHeHNsT 0OEYaeK
5.5.2.1. JlomycKaeMblil U3rubarolyii MOMEHT U3 YCIOBHS MPOYHOCTH TTEPEXOTHON YACTH OIPEHEIISIOT IO

bopmyrie
(M1= L1r1, (146)

e JOMyCKaeMyIo oceByIo cuiy | F| onpenensroT o dopmynam mir. 5.4.3.2, 5.4.4.2, 54.5.2 1 5.4.6.2.

5.6. CoueTranust HAarpy3oK

5.6.1. YcnoBust npuMeHeHUST (hOpMyJT

Ecnu koHnyeckast obeyaiika Harpy>xeHa aBJeHUeM, OCEBOM CUIION M U3rMOaroMM MOMEHTOM U CyMMa
9KBUBAJICHTHBIX JaBJI€HUI OT 3TUX HArpy30K, OoIpeaesieMbIX Mo (hopMyiaM

_AF L _16M
Pr= "2 PM= 5 p3 (147)

COCTAaBJISIET UTSI COOTBETCTBYIOIIETO pacuyeTHOro nruaMmerpa meHee 10 % pabouero gaBiaeHMsI, TO KOHUYECKYIO
00euaiiky pacCUUTHIBAIOT TOJIBKO Ha JEHCTBUE JABJICHMUSI.

5.6.2. CoBMeCTHOE JIeMCTBIE HArpy30K

[Tpu mpoBepKe MPOYHOCTU WIIM YCTOMUMBOCTH JIJISI COBMECTHOTO ISHCTBUS HArpy30K B hopmyJax (148)
u (150) g pacyeTHOro Hapy>KHOTO JABICHMS MOACTABJISIOT MUHYC p, a JJIS OCEBOM CXKUMAIOLLE CUJIbI
munyc F. M3rubaroinmii MoMeHT M Bceraa MpUHUMAIOT CO 3HAKOM ILTIOC.

5.6.2.1. I'magxue KOHUYECKHE 00eUaiKu

B cityuae neiicTBus HApY>KHOTO AaBIEHUS] HEOOXOAMMO TTPOBEPUTH YCJIOBUS YCTOMUMBOCTU MO (hopMyie

p _F .M
[p1 ~TF1 T a7 ST (148)

KpOMC TOro, J0JKHa OBITh BBIMIOJTHEHA IIPOBEPKa YCTOﬁQHBOCTH OT OTACJIbHBIX HAarpy30K

| p|<lpl:|F|<1FL;| M| <[M]. (149)

Homnyckaemble Harpy3ku [p], [F], [ M] onpenenstor no mim. 5.3.2.3, 5.4.2.2 u 5.5.1. IIpoBepky npoBo-
JSIT, €CJM HE BBIIOJHEHO yCaoBHe IT. 5.6.1 XOTs1 Obl [JIsI OQHOIO M3 PACYCTHBIX AUAMETPOB KOHMUYECKOM
obevaiiku.

ITpu BHyTpeHHeM naBjieHUu B opmysie (148) caemnyet npuHaTh p = 0.

5.6.2.2. TlepexoaHbIe YaCTU KOHUYECKMX OOeUaeK.

Kpome mpoBepku ycioBHIA MPOYHOCTHA OT OTACIBHBIX HArpy3ok Imo ¢dopmyinam (149) Heobxommmo
ITPOBEPUTH BBITTOTHEHNE YCIOBHST

P, _F
‘ [Pl * TF]
rae [pl, [F], [M] — momycKaeMmble Harpy3Ku IS II€pexoaHOM yacTu obevaiiku. ITpoBepKy MpoBoOasT, eCclin
He BBIMIOJIHEHO ycoBue 1. 5.6.1 npu D, = D.

+[%—] <1, (150)
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ITPHJIOXKEHUE 1

Ob6s3amenvHoe

Taobmnuma 5
,HonycxaeMble HANPSKECHUA I YIJIePOAUCTBIX W HU3KOJErHPOBAHHBIX cTajnen

Jlonyckaemoe Hanpsixenue [o], MITa (krc/cm?), mis cTageil MapoK
PacueTtHas

C;Zﬁgﬁ?ggé’}[}’;a BCrt3 Tonmnfirii, 16TC 20, 20K . 10091;22’ 117711_1%

WM amnmnapaTa, >

C o 20 cBbile 20 no 32 cBbile 32 no 160 lor2cl
20 154 (1540) | 140(1400) | 196(1960) | 183(1830) | 147(1470) | 130(1300) | 180(1800) | 183(1830)
100 149(1490) | 134(1340) 177(1770) 160(1600) | 142(1420) | 125(1250) | 160(1600) | 160(1600)
150 145(1450) | 131(1310) 171(1710) 154(1540) | 139(1390) | 122(1220) | 154(1540) | 154(1540)
200 142(1420) | 126(1260) 165(1650) 148(1480) | 136(1360) | 118(1180) | 148(1480) | 148(1480)
250 131(1310) | 120(1200) 162(1620) 145(1450) | 132(1320) | 112(1120) | 145(1450) | 145(1450)
300 115(1150) | 108(1080) 151(1510) 134(1340) | 119(1190) | 100(1000) | 134(1340) | 134(1340)
350 105(1050) |  98(980) | 140(1400) | 123(1230) | 106(1060) |  88(880) | 123(1230) | 123(1230)
375 93(930) 93(930) 133(1330) 116(1160) 98(980) 82(820) | 108(1080) | 116(1160)
400 85(850) | 85(850) | 122(1220) | 105(1050) |  92(920) |  77(770) |  92(920) | 105(1050)
410 81(810) 81(810) 104(1040) 104(1040) 86(860) 75(750) 86(860) | 104(1040)
420 75(750) | 75(750) 92(920) 92(920) |  80(800) |  72(720) 80(800) | 92(920)
430 71%(710) 71%(710) 86(860) 86(860) 75(750) 68(680) 75(750) 86(860)
440 - - 78(780) 78(780) | 67(670) |  60(600) |  67(670) |  78(780)
450 — — 71(710) 71(710) 61(610) 53(530) 61(610) 71(710)
460 - - 64(640) 64(640) | 55(550) |  47(470) 55(550) | 64(640)
470 — — 56(560) 56(560) 49(490) 42(420) 49(490) 56(560)
480 - - 53(530) 53(530) | 46%(460) | 37(370) | 46**(460) |  53(530)

* Jlnsa pacueTHOU TeMmepatypbl cteHKH 425 °C.
** Jlns pacueTHOU TeMmepatypbl cteHKH 475 °C.

IIlpumeuvaHus:

1. ITpu pacuetHbix Temriepatypax Hixe 20 °C moryckaemble HamnpsKEHWSI TPUHUMAIOT TaKUMM Xe, KaK TP
20 °C, mpu ycJI0BUM AOMYCTHMOTO MPUMEHEHUSI MaTepuaia Mpyu JaHHOI TeMmIepaType.

2. IS MpOMEXYTOYHBIX pPacUyeTHBIX TeMIlepaTyp CTeHKU JOIMyCKaeMoe HaIlpsLKeHUE OIpeAesisiioT JTUHEHOM
MHTEPIIOMSILIMEN ¢ OKpYIJIeHneM pe3yinbratoB 1o 0,5 MIla (5 krc/cM?) B CTOPOHY MEHBILIEro 3HAYECHMUS.

3. st cranu mapku 20 npu Re20 < 220 MITa (2200 krc/cm2) nomyckaeMble HampsDKeHUs, YKa3aHHbIe B TaOl. 1,
YMHOXAIOT Ha OTHOIICHUE Ré,20 / 22O(Re20 / 2200) .
4. Insa cranu mapku 1002 nipu Rig,z <270 MIla (2700 xrc/cm?) momyckaemble HAMpSDKEHUS, YKa3aHHbBIE B

Tab. 1, yMHOXAIOT HAa OTHOLIEHUE Rlz,g)2 /270(R[2,g’2 / 2700) .

5. s cranu mapok 0912C, 16I'C kiaccoB npouHoctH 265 1 296 o T'OCT 19281 momyckaeMmble HaNPsKEHUS
HE3aBMCHMO OT TOJIIMHBI JIUCTA IPUHUMAIOT PABHBIMU YKa3aHHBIM B rpade, COOTBETCTBYIOLICH TOJIIMHE CBBILIE
32 MM.

IIPUJIOKEHHUE 1. (IlonpaBka).
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JlomycKkaemble HANPSDKEHHS IS TEIJIOYCTOWYMBBIX XPOMHCTBIX CTaJei

Taobnuuma 6

Pacuernas Ionyckaemoe Harnpsbkerue [o], MITa (krc/cm2), wis cTageil Mapok
TemmepaTypa
CTEHKH cocyna

WY anmapara, 12XM 12MX 15XM 15X5M 15X5M-Y
°C

20 147 (1470) 147 (1470) 155(1550) 146(1460) 240(2400)

100 146,5(1465) 146,5(1465) 153(1530) 141(1410) 235(2350)

150 146(1460) 146(1460) 152,5(1525) 138(1380) 230(2300)

200 145(1450) 145(1450) 152(1520) 134(1340) 225(2250)

250 145(1450) 145(1450) 152(1520) 127(1270) 220(2200)

300 141(1410) 141(1410) 147(1470) 120(1200) 210(2100)

350 137(1370) 137(1370) 142(1420) 114(1140) 200(2000)

375 135(1350) 135(1350) 140(1400) 110(1100) 180(1800)

400 132(1320) 132(1320) 137(1370) 105(1050) 170(1700)

410 130(1300) 130(1300) 136(1360) 103(1030) 160(1600)

420 129(1290) 129(1290) 135(1350) 101(1010) 150(1500)

430 127(1270) 127(1270) 134(1340) 99(990) 140(1400)

440 126(1260) 126(1260) 132(1320) 96(960) 135(1350)

450 124(1240) 124(1240) 131(1310) 94(940) 130(1300)

460 122(1220) 122(1220) 127(1270) 91(910) 126(1260)

470 117(1170) 117(1170) 122(1220) 89(890) 122(1220)

480 114(1140) 114(1140) 117(1170) 86(860) 118(1180)

490 105(1050) 105(1050) 107(1070) 83(830) 114(1140)

500 96(960) 96(960) 99(990) 79(790) 108(1080)

510 82(820) 82(820) 84(840) 72(720) 97(970)

520 69(690) 69(690) 74(740) 66(660) 85(850)

530 60(600) 57(570) 67(670) 60(600) 72(720)

540 50(500) 47(470) 57(570) 54(540) 58(580)

550 41(410) — 49(490) 47(470) 52(520)

560 33(330) — 41(410) 40(400) 45(450)

570 — — — 35(350) 40(400)

580 — — — 30(300) 34(340)

590 — — — 28(280) 30(300)

600 — — — 25(250) 25(250)

I[IpumeuaHnus:

1. ITpu pacuetHbix Temriepatypax Huxe 20 °C moryckaemble HampskKeHUs] TPUHUMAIOT TaKUMM XK€, Kak TP
20 °C, mpu yCJI0BMU AOMYCTMMOTO NMPUMEHEHUS MaTepuaa Mpu JaHHOW TeMmIiepaType.

2. JIns MpOMEXYTOYHBIX PacUYeTHBIX TeMIlepaTyp CTeHKHU JIOTNyCKaeMoe HaIlpsoKeHUE OIpeAessioT JMHEHON
MHTEPIOJSILINEN ¢ OKpyIIeHHeM pe3ynbTatoB 1o 0,5 MIla (5 krc/cm?) B CTOPOHY MEHBILIEro 3HAYEHMUS.

3. Ipu pacuetHsix Temnepatypax Huxe 200 °C crtanp mapok 12MX, 12XM, 15XM mnpumeHsSITh He PEeKOMEH-

JIyeTcs.
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Jonyckaemble HANPSKEHUS 1JIS XKAPONIPOYHBIX,
XKAPOCTOMKMX M KOPPO3HOHHOCTOMKMX CTaJieil ayCTEHMTHOrO Kjacca

Taoaumma 7

PacuetHas Tonyckaemoe Hanpsixenue [o], MITa (krc/cm?), wnst crajgeil Mapok
TeMmIieparypa
CTEHKH cocyna 08X18H10T, 12X18H10T,
Wiy amnrapara, 03X21H21M4Tb 03X18HI11 03X17H14M3 08X18HI12T, 12X18H12T,
°C 08X17H13M2T, 10X17H13M2T,
08X17H15M3T 10X17H13M3T
20 180(1800) 160(1600) 153(1530) 168(1680) 184(1840)
100 173 (1730) 133(1330) 140(1400) 156(1560) 174(1740)
150 171(1710) 125(1250) 130(1300) 148(1480) 168(1680)
200 171(1710) 120(1200) 120(1200) 140(1400) 160(1600)
250 167(1670) 115(1150) 113(1130) 132(1320) 154(1540)
300 149(1490) 112(1120) 103(1030) 123(1230) 148(1480)
350 143(1430) 108(1080) 101(1010) L13(1130) 144(1440)
375 141(1410) 107(1070) 90(900) 108(1080) 140(1400)
400 140(1400) 107(1070) 87(870) 103(1030) 137(1370)
410 — 107(1070) 83(830) 102(1020) 136(1360)
40 — 107(1070) 82(820) 101(1010) 135(1350)
430 — 107(1070) 81(810) 100,5(1005) 134(1340)
440 — 107(1070) 81(810) 100 (1000) 133(1330)
450 — 107(1070) 80(800) 132(1320)
460 — — — 99(990) 131(1310)
470 — — — 98(980) 130(1300)
480 — — — 129(1290)
490 — — — 97,5075) 128(1280)
500 — — — 97(970) 127(1270)
510 — — — 96(960) 126(1260)
520 — — — 125(1250)
530 — — — 95050) 124(1240)
540 — — — 94(940) 111(1110)
550 — — — 79(790) 111(1110)
560 — — — 101(1010)
570 — — — (10 97(970)
580 — — — 78(780) 90(900)
590 — — — 76(760) 81(810)
600 — — — 74(740)
610 — — — 73(730) 68(680)
620 — — — 69(690) 62(620)
630 — — — 65(650) 57(570)
640 — — — 52(520)
650 — — — 61(610) 48(480)
660 — — — 57(570) 45(450)
670 — — — - 42(420)
630 — — — - 38(380)
690 — — — - 34(340)
700 — — — - 30(300)

IlpumMeuvaHus:
1. ITpu pacuetHbiXx TemriepaTypax Hike 20 °C moryckaeMble HAIpPSDKEHUST IPUHUMAIOT TaKMMU XKe, KaK U [P
20 °C, npu ycJa0BUM AOMYCTHMOTrO MPUMEHEHUS MaTepuaia MpHu JaHHOI TeMmmepaType.
2. 1151 MPOMEXYTOUHBIX PACUETHBIX TEMIIEPATYp CTEHKHU JOMycKaeMoe HampsKeHUe ONpenessiioT MHTEPIos-
1ueil IByX GIMXaWIINX 3HAUSHWil, YKa3aHHBIX B TaGIMLe, C OKPYIIeHneM pesyisTratos 1o 0,5 MITa (5 krc/cm?) B
CTOPOHY MEHBIIEro 3HAYeHUsI.
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3. Jlns nmokoBoK m3 cranu mapok 12XI18HI10T, 10X17H13M2T, 10X17H13M3T ponyckaeMble HampsiKeHMSI,
MpuBeAeHHbIE B Taba. 7 ipu TeMneparypax a0 550 °C, ymHoxatot Ha 0,83.

4. Nnst coptoBoro npokara u3 ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T nonyckaemble Hampsi-
JKeHUs, IpUBEJeHHBIE B Ta0J. 7 mipu Temriepatypax 10 550 °C, yMHOXalOT Ha OTHOLIEHHWE

R;0,2 R;0,2
240 | 2400 |~

rae R; 0, — TPEes TeKy4ecTH MaTepraia copToBoro npokara ornpeznenet no FOCT 5949; nist coproBoro npokara
u3 ctasm Mapku 03X18H11 momyckaembie HampsikeHUs1 yYMHOXaroTcs Ha 0,8.

5. J1J1s1 TOKOBOK 1 copToBoro rpokata u3 craiau Mmapku 08X18H10T nonmyckaemblie HampsiKeHUs, MPUBEACHHbIC B
Tabj. 7 mpu temmeparypax g0 550 °C, ymHoxaroT Ha 0,95.

6 st mokoBoK u3 ctanu Mapku 03X17H14M3 monyckaemble HapsKEHUS, PUBEICHHBIE B Ta0J. 7. YMHOXAIOT
Ha 0,9.

7. Anst mokoBok u3 ctanu Mmapku 03X18H 11 momyckaembie HaTpsKeHMsI, IPUBEIEHHbIE B Ta0JI. 7, YMHOXAIOT Ha
0,9; nst coproBoro npokara u3 craau mapku 03X18H11 nmonmyckaemble HampsikeHUs yMHoXatoT Ha (,8.

8. Mnst Tpy6 u3 cranu mapku 03X21H21M4I'b (3U-35) nonyckaemble HampsiKeHUs, TIpUBEIeHHbIE B Ta0d. 7,
ymHoxatot Ha (,88.

9. 1nst mokoBoK u3 ctanu Mmapku 03X21H21M4T'b (3U-35) nonyckaemble HaTIpsKeHUs, TPUBEIEHHBIE B Ta0I. 7,

YMHOXAIOT Ha OTHOIIEHUE
R; 0,2 R; 0,2
250 | 2400 |~

e R; 02 — TIPeIEN TeKy4eCT MaTepuasa MOKOBOK, OMpeesIeH o T'OCT 25054 (1o corjiacoBaHUIO).

Taoanuma 8

Jlomyckaemble HANIPSKEHUS IS AKAPONPOYHBIX, KAPOCTOHKHX W
KOPPO3NOHHOCTOMKHX CTaJIeil AyCTEHUTHOTO M ayCTeHWTO-(eppuTHOrO Kiacca

PacuetHast Honyckaemoe HampspxkeHue [o], MIla (K]‘C/CMz), IUIS1 cTajiell Mapok

TeMIeparypa

CTCHKH cocyla 08X18T8H2T 07X13AT20 02X8H22C6 | I5X18HI2CATIO | 06XH28MAT, | 08X22H6T,

A (KO-3) (UC-46) (DI1-794) (DU-654) 03XH28MT | 08X21H6M2T

20 230(2300) 233(2330) 133(1330) 233(2330) 147(1470) 233(2330)

100 206(2060) 173(1730) 106,5(1065) 220(2200) 138(1380) 200(2000)
150 190(1900) 153(1530) 100(1000) 206,5(2065) 130(1300) 193(1930)
200 175(1750) 133(1330) 90(900) 200(2000) 124(1240) 188,5(1885)
250 160(1600) 127(1270) 83(830) 186,5(1865) 117(1170) 166,5(1665)
300 144(1440) 120(1200) 76,5(765) 180(1800) 110(1100) 160(1600)
350 - 113(1130) - - 107(1070)
375 — 110(1100) — — 105(1050)
400 — 107(1070) — — 103(1030)

IIlpuMeuyaHus:

1. ITpu pacuetHbIX TemrepaTypax Hike 20 °C morycKkaeMble HAIpPSDKEHUST MPUHUMAIOT TaKMMU XKe, KaK U IpHu
20 °C, npu ycJI0BUU AOMYCTUMOTO IMPUMEHEHUS MaTepuaa MpHu JaHHON TeMmIiepaType.

2. JInga mpoMeXYTOUYHBIX pacyeTHbIX TeMIlepaTyp CTEHKM NOMyCKaeMOe HaIpsDKEHWe OIpPenessiioT MHTEPIo-
JSLUeil IByX OMIDKAMIINX 3HAUEHWIA, yKa3aHHBIX B Tabmuie, ¢ okpymieHueMm no 0,5 MIla (5 krc/cm?) B cTOpoHY
MEHBbIIIETO 3HAYEeHUSI.
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ITPUJIOXKEHUE 2
Cnpasounoe

MexaHHYeCKHEe XaAPAaKTEPHCTHKH
JUTS YTJIEPOANCTBIX M HA3KOJETHPOBAHHBIX CTajeil — Ta®a. 1 m 2, Ui TEIIOYCTONIMBBIX XPOMHUCTBIX
crajeii — Tada. 3 u 4, 1A KAPONPOUHBIX, KAPOCTOMKMX W KOPPO3HOHHOCTOHKHX CTaJIei
AYCTEHATHOTO W AYCTEeHHTO-(eppuTHOro Kjiacca — Tadja. 5 u 6

Taobnuma 9

PacueTHoe 3HaueHue Tmpenena Tekyyectu R, MIla (xrc/cM?), s cTanmeil Mapok
PacueTtHas

TeMIepaTypa BC13 09r2cC, 16rcC 20 u 20K

CTEHKHU cocyaa 1072, 17TC,

WM ammapara, TOTIMHA, MM 10 0912 17T1C,
C no 20 cBbile 20 no 32 cBbile 32 no 160 lor2cl
20 250(2500) | 210(2100) | 300(3000) | 280(2800) | 220(2200) | 195(1950) | 270(2700) | 280(2800)
100 230(2300) | 201(2010) | 265,5(2655) | 240(2400) | 213(2130) | 188(1880) | 240(2400) | 240(2400)
150 224(2240) | 197(1970) |256,5(2565) | 231(2310) | 209(2090) | 183(1830) | 231(2310) | 231(2310)
200 223(2230) | 189(1890) |247,5(2475) | 222(2220) | 204(2040) | 177(1770) | 222(2220) | 222(2220)
250 197(1970) | 180(1800) | 243(2430) | 218(2180) | 198(1980) | 168(1680) | 218(2180) | 218(2180)
300 173(1730) | 162(1620) |226,5(2265) | 201(2010) | 179(1790) | 150(1500) | 201(2010) | 201(2010)
350 167(1670) 147(1470) | 210(2100) 185(1850) | 159(1590) | 132(1320) | 185(1850) | 185(1850)
375 164(1640) | 140(1400) |199,5(1995) | 174(1740) | 147(1470) | 123(1230) | 162(1620) | 174(1740)
400 — — 183(1830) | 158(1580) — — — 158(1580)
410 — — — 156(1560) — — — 156(1560)
420 — — — 138(1380) — — — 138(1380)

Tadbnuuma 10
Pacuetnoe 3Hauenue BpeMeHHOro conpotusinenus R,,, Mlla (krc/cM?), anst craneit Mapok
Pacuernast

TeMIepaTypa BCt3 0912C, 16TC 20 u 20K 1072, 09T2,

CTEHKM cocyla 17TC,

W annapata, TOJIUHA, MM 10 17T1C.
C 110 20 cbime 20 10 32 cBbime 32 110 160 10T2C1
20 460(4600) | 380(3800) | 470(4700) | 440(4400) | 410(4100) | 340(3400) | 440(4400)
100 435(4350) | 360(3600) | 425(4250) | 385(3850) | 380(3800) | 310(3100) | 385(3850)
150 460(4600) | 390(3900) | 430(4300) | 430(4300) | 425(4250) | 340(3400) | 430(4300)
200 505(5050) 420(4200) 439(4390) 439(4390) 460(4600) 382(3820) 439(4390)
250 510(5100) 435(4350) 444(4440) 444(4440) 460(4600) 400(4000) 444(4440)
300 520(5200) | 440(4400) | 445(4450) | 445(4450) | 460(4600) | 374(3740) | 445(4450)
350 480(4800) | 420(4200) | 441(4410) | 441(4410) | 430(4300) | 360(3600) | 441(4410)
375 450(4500) | 402(4020) | 425(4250) | 425(4250) | 410(4100) | 330(3300) | 425(4250)
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Taobnunma 11

PacuetHas PacueTHoe 3HaueHue mpenena TekyyecTn R, ,, MIla (krc/cm?), st cTajgeit Mapok
TeMIeparypa ’
CTeHKM cocyaa
WM arnapara, 12MX 12XM 15XM 15X5M 15X5M-Y
°C
20 220(2200) 220(2200) 233(2330) 220(2200) 400(4000)
100 219(2190) 219(2190) 230(2300) 210(2100) 352,5(3525)
150 218(2180) 218(2180) 229(2290) 207(2070) 345(3450)
200 217,5(2175) 217,5(2175) 228(2280) 201(2010) 337,5(3375)
250 217,5(2175) 217,5(2175) 228(2280) 190(1900) 330(3300)
300 212(2120) 212(2120) 220(2200) 180(1800) 315(3150)
350 206(2060) 206(2060) 213(2130) 171(1710) 300(3000)
375 202(2020) 202(2020) 210(2100) 164(1640) 270(2700)
400 198(1980) 198(1980) 205(2050) 158(1580) 255(2550)
410 195(1950) 195(1950) 204(2040) 155(1550) 240(2400)
420 194(1940) 194(1940) 202(2020) 152(1520) 225(2250)
Taobnuma 12
Pacuernas Pacuetnoe 3Hauenue BpeMeHHOro conpotusinenus R, MIla (xrc/cM?), ans craneil Mapok
TeMIeparypa
CTEHKM cocyaa
WIM anmnapara, 12MX 12XM 15XM 15X5M 15X5M-Y
°C
20 450(4500) 450(4500) 450(4500) 400(4000) 600(6000)
100 440(4400) 440(4400) 440(4400) 380(3800) 572(5720)
150 434(4340) 434(4340) 434(4340) 355(3550) 555(5550)
200 430(4300) 430(4300) 430(4300) 330(3300) 535(5350)
250 440(4400) 437(4370) 437(4370) 320(3200) 520(5200)
300 454(4540) 445(4450) 445(4450) 318(3180) 503(5030)
350 437(4370) 442(4420) 442(4420) 314(3140) 492(4920)
375 427(4270) 436(4360) 436(4360) 312(3120) 484(4840)
400 415(4150) 426(4260) 426(4260) 310(3100) 472(4720)
410 413(4130) 424(4240) 424(4240) 306(3060) 468(4680)
40 410(4100) 421(4210) 421(4210) 300(3000) 462(4620)
Taobnuma 13
PacuyetHas PacueTHOE 3HaueHMe Tipenesia TEKy4ecTh Rp0,2, MIla (KFC/CMZ), IUIST CTaJIe MapokK
TeMIeparypa
CTEHKH COCyaa 08X18I'8H2T 07X13AT20 02X8H22C6 | I5XI8HI2CATIO| 08X22H6T, 06XH28M/T,
wim al}gapm’ (KO-3) (4C-46) (BI1-794) (BU-654) 08X21H6M2T | 03XH28M/T
20 350(3500) 350(3500) 200(2000) 350(3500) 350(3500) 220(2200)
100 328(3280) 260(2600) 160(1600) 330(3300) 300(3000) 207(2070)
150 314(3140) 230(2300) 150(1500) 310(3100) 290(2900) 195(1950)
200 300(3000) 200(2000) 135(1350) 300(3000) 283(2830) 186(1860)
250 287(2870) 190(1900) 125(1250) 280(2800) 250(2500) 175(1750)
300 274(2740) 180(1800) 115(1150) 270(2700) 240(2400) 165(1650)
350 — 170(1700) — — — 160(1600)
375 — 165(1650) — — — 157,5(1575)
400 — 160(1600) — — — 155(1550)
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Taoauma 14

Pacuernas PacueTHOe 3HauEHUMe BPEMEHHOTO COMpoTuBieHus R,, MITa (krc/cm?), ans craneit Mapok
TeMmmeparypa
;;%H‘;‘;rf;’;;f 08X18T8H2T 07X13AT20 02X8H22C6 I5X18HI2CUTIO | 06XH28MT,
°C ’ (KO-3) (YC-46) (DI1-794) (BU-654) 03XH28MAT
20 600(6000) 670(6700) 550(5500) 700(7000) 550(5500)
100 535(5350) 550(5500) 500(5000) 640(6400) 527,5(5275)
150 495(4950) 520(5200) 480(4800) 610(6100) 512,5(5125)
200 455(4550) 490(4900) 468(4680) 580(5800) 500(5000)
250 415(4150) 485(4850) 450(4500) 570(5700) 490(4900)
300 375(3750) 480(4800) 440(4400) 570(5700) 482,5(4825)
350 — 465(4650) — — 478(4780)
375 — 458(4580) — — 474(4740)
400 — 450(4500) — — 470(4700)
Tadbnuuma 15
Pacuetnas PacueTHoe 3HaueHue mpenena TekydecTd Ry, MITa (krc/cm?), ans cTaieil Mapok
TeMmmeparypa ’
s annapara, | A2XSIOL | DXSHOT
C 10X17H13M2T, 08X17H13M2T, 03X21H21M4Tb 03X18HI11 03X17H14M3
10X17H13M3T 08X17H15M3T
20 276(2760) 252(2520) 270(2700) 240(2400) 230(2300)
100 261(2610) 234(2340) 260(2600) 200(2000) 210(2100)
150 252(2520) 222(2220) 257(2570) 187,5(1875) 195(1950)
200 240(2400) 210(2100) 257(2570) 180(1800) 180(1800)
250 231(2310) 198(1980) 250(2500) 173(1730) 170(1700)
300 222(2220) 184,5(1845) 223(2230) 168(1680) 155(1550)
350 216(2160) 169,5(1695) 215(2150) 162(1620) 152(1520)
375 210(2100) 162(1620) 212(2120) 160(1600) 135(1350)
400 205,5(2055) 154,5(1545) 210(2100) 160(1600) 130(1300)
410 204(2040) 153(1530) — 160(1600) 125(1250)
420 202,5(2025) 151,5(1515) — 160(1600) 123(1230)
430 201(2010) 150,75(1508) — 160(1600) 122(1220)
440 199,5(1995) 150(1500) — 160(1600) 121(1210)
450 198(1980) 148,5(1485) — 160(1600) 120(1200)
460 196,5(1965) 147(1470) — — —
470 195(1950) 146(1460) — — —
480 193,5(1935) 145,5(1455) — — —
490 192(1920) 144(1440) — — —
500 190,5(1905) 142,5(1425) — — —
510 189(1890) 141(1410) — — —
520 187,5(1875) 139,5(1395) — — —
530 186(1860) 138(1380) — — —

Il pumMme gyan ue. [Ipegenr TekydecT A ITOKOBOK, COPTOBOTO mpokara um Tpyo mpu 20 hC

CJICOYCT MPUHNUMATD:

- U1 TOKOBOK M3 cTanu Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T —

- IIJI1 TIOKOBOK M COPTOBOIO Ipokara u3 cranu mapku 08X18H10T —

2

R}, (nmcra)
1,05 ’

Ry (nucra)

bl

- IJI1 COPTOBOTO mpokaTa u3 cramm Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T — 1,15 R!z)oo’z (copta) ;



- 711 TOKOBOK M3 ctayim Mapok 03X17H14M3, 03X18H11 —

- IISE COPTOBOTO TTpokarta 13 craym Mapku 03X18H11 —

- nas Tpyo u3 cranu mapku 03X21H21M4I'b (3U-35) —

R} (nucta)
N

R, (nmcra)

125 :

RY, (mucra) .
N
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- JUIA TIOKOBOK M3 ctayy Mapku 03X21H21M4TI'B (3U-35) — 1,08- Rf,%,z (TIOKOBKM),

rae Rﬁ%g — mpezen TeKydyecTu Marepuaia nokook onpeneneH no FTOCT 25054 (o coriacoBaHUIO).

Taonuuma 16

PacuetHast
TeMreparypa
CTEHKHU cocyaa

2 o
PacuetHoe 3HaueHMe npenena TeKyuecTu Rp 0.2 MIla (krc/cM?), misi crajieil Mapok

wit annapara, | enior | gexigHIoT,
C 08X17H13M2T, 08X17H13M2T, 03X21H21M4Tb 03X18HI11 03X17H14M3
08X17H13M3T 08X17H15M3T
20 240(2400) 210%(2100) 250(2500) 200(2000) 200(2000)
100 228(2280) 195(1950) 240(2400) 160(1600) 180(1800)
150 219(2190) 180(1800) 235(2350) 150(1500) 165(1650)
200 210(2100) 173(1730) 235(2350) 140(1400) 150(1500)
250 204(2040) 165(1650) 232(2320) 135(1350) 140(1400)
300 195(1950) 150(1500) 205(2050) 130(1300) 126(1260)
350 190(1900) 137(1370) 199(1990) 127(1270) 115(1150)
375 186(1860) 133(1330) 195(1950) 125(1250) 108(1080)
400 181(1810) 129(1290) 191(1910) 122,5(1225) 100(1000)
410 180(1800) 128(1280) — 121,5(1215) 98(980)
420 180(1800) 128(1280) - 121(1210) 97,5(975)
430 179(1790) 127(1270) - 120,5(1205) 97(970)
440 177(1770) 126(1260) - 120(1200) 96(960)
450 176(1760) 125(1250) - 120(1200) 95(950)
460 174(1740) 125(1250) - — —
470 173(1730) 124(1240) — — —
480 173(1730) 123(1230) — — —
490 171(1710) 122(1220) - — —
500 170(1700) 122(1220) - — —
510 168(1680) 120(1200) - — —
520 168(1680) 119(1190) — — —
530 167(1670) 119(1190) — — —

* Jlost craneit 08X17H13M2T, 08X17H15M3T npenen texydectu nipu 20 °C pasen 200(2000) MITa (xrc/cm?).

I[IlpumeuaHnus:
1. s mokoBok u3 cranu Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npenens! TeKy4eCTH, MPUBEACH -
HbIe B TaOJ. 16, ymMmHOXaloT Ha 0,83.
2. dns coproBoro mpokara u3 craiau mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npenensl TeKy4ecTH,
MpYBeICHHBIE B Ta0J. 16, yMHOXAaIOT Ha OTHOIIICHUE

*

Rp 0,2
240

|

*

Rp 0,2
2400

J

rae R; 0, — TIpeles TeKy4yecTH MaTepuana copToBoro npokara onpeaeneH no FOCT 5949.
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3. Anss moKoBOK M coproBoro mpokara u3 ctaiu Mapku 08X18HI10T mnpenennl TeKyuecTu, IpUBEIESHHBIE B
Tabin. 16, ymHoxarot Ha 0,95.
4. lng nokoBok u3 ctainu Mmapku 03X17H14M3 npenesibl TeKydecTH, IpUBEIEHHBIE B Ta0J1. 16, ymHOXatoT Ha 0,9.
5. dnsa nmokoBok u3 ctanu Mapku 03X18H11 mpenenbl TeKyuecTH, MpuBeAeHHbIE B Taba. 16, ymHoxawT Ha 0,9;
111 copToBoro rnpokata u3 ctanu Mapku 03X18H11 npeaensl Tekyyectd ymMHoxawT Ha (,8.
6. Ins tpy6 wu3 cranmm Mapku 03X21H21M4I'b (3U-35) mpenensl TeKydecTd, NMpUBEACHHBIE B Tabmd. 16,
yMHoxatT Ha 0,88.
7. Ons mokoBoK u3 ctanu Mapku 03X21H21M4T'b (31-35) nipenensbl TeKy4ecTH, MpUBEACHHBIE B Tab1. 16, yMHO-
JKalOT Ha OTHOIIIEHHWE

R;O,Z R;O,Z
250 | 2500 | °

rae R; 0 — Tpenesn TeKydecTH Matepuaia MokoBok onpeneneH no OCT 25054 (o cornacoBaHuIo).

Tadoauma 17

PacuetHoe 3HaueHNE BPEMEHHOIO COMPOTUBIICHUS Rm,hdrki(Krc/CMZL IUIsT cTajel Mapok

PacuetHast
C;zﬁgzpjgg’;a 08X18H10T, 12X18H10T,
jwmt anmapara, | 03X21H2IM4TB 08X22H6T, | 03x17H14M3 03X18H11 08XI8HI2T, | 12XI8HI2T,
r 08X21H6M2T 08X17H13M2T, | 10X17H13M2T,
c 08X17HISM3T | 10X17H13M3T
20 550(5500) 600(6000) 500(5000) 520(5200) 520(5200) 540(5400)
100 540(5400) 583(5830) 474(4740) 450(4500) 480(4800) 500(5000)
150 535(5350) 550(5500) 453(4530) 433(4330) 455(4550) 475(4750)
200 535(5350) 515(5150) 432(4320) 415(4150) 430(4300) 450(4500)
250 534(5340) 503(5030) 412(4120) 405(4050) 424(4240) 443(4430)
300 520(5200) 500(5000) 392(3920) 397(3970) 417(4170) 440(4400)
350 518(5180) - 376(3760) 394(3940) 408(4080) 438(4380)
375 517(5170) - 368(3680) 392(3920) 405(4050) 437(4370)
400 516(5160) — 360(3600) 390(3900) 402(4020) 436(4360)
410 — — 358(3580) 388(3880) 400(4000) 434(4340)
420 - - 356(3560) 386(3860) 398(3980) 432(4320)
430 - - 354(3540) 384(3840) 396(3960) 431(4310)
440 - - 352(3520) 382(3820) 394(3940) 430(4300)
450 - — 350(3500) 380(3800) 392(3920) 428 (4280)
460 - — — — 390(3900) 426(4260)
470 — — — — 388(3880) 424(4240)
480 - - - — 386(3860) 422(4220)
490 — — — — 385(3850) 421(4210)
500 — — — — 383(3830) 420(4200)
510 - - - — 381(3810) 418(4180)
520 - - - — 380(3800) 416(4160)
530 — — — — 374*(3740) 412* (4120)

* Jlng pacueTHO# TemmepaTypbl cteHKu 550 °C.




KoaddunmenT muneiinoro pacmmpenus
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ITPHJIOKEHHUE 3
Cnpasounoe

Taobnwuma 18

Mapka cranu

PacuetHoe 3HaueHHe KoadhduIIMEeHTa o * 106, °c—!, npu Temneparype, “C

20—100 20—200 20—300 20—400 20—500

BCr3, 20, 20K 11,6 12,6 13,1 13,6 14,1
0912C, 16I'C, 17I'C, 17T'1C, 10I"2C1, 1012 13,0 14,0 15,3 16,1 16,2
12XM, 12MX, 15XM, 15X5M, 15X5M-Y 11,9 12,6 13,2 13,7 14,0
08X22H6T, 08X21H6M2T 9,6 13,8 16,0 16,0 16,5
12X18H10T, 12X18H12T, 03X17H14M3,

10X17H13M2T, 10X17H13M3T, 08X18H10T,

08X18HI12T, 03X18H11, 08X17H13M2T,

08X17H15M3T 16,6 17,0 18,0 18,0 18,0
03X21H21M4I'b 14,9 15,7 16,6 17,3 17,5
06XH28MAT, 03XH28MAT 15,3 15,9 16,5 16,9 17,3
08X18I'8H2T 12,3 13,1 14,4 14,4 15,3

PacueTHble 3HaYeHHs1 MOIYJISl MPOAOJNbHOW YNIPYTrOCTH

;\?ﬂ —

T IASN
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&8 ~

&

S 16 NI

S I TN
L \\

S N

100

200 300 400 500 600 €

IIPUIIOXKEHHUE 4
Ob6s3amenvHoe

1— yYraepoaucCTole U HU3KOJICTUPOBAHHBIC CTaJIU; 2— TCHHOyCTOﬁ'—IHBHe nu KOppOSI/IOHHOCTOﬁKI/IC XPOMMUCTBIC CTaJIH,
3 — 2KapoIIpoOYHbIC, )KapOCTOﬁKHe n KOppO3HOHHOCTOIL;IKHC AyCTCHUTHBIC CTaJIu
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Taonuma 19
Monyse npoxosbHoii yipyrocti 107> E MITa (107° E xrc/cm?) npu temmeparype, °C
Cra

i 20 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700
VrnepoaucTble 1 HU3KO-

JIETUPOBAHHBIE CTaIU 1,99 | 1,91 | 1,86 | 1,81 | 1,76 | 1,71 | 1,64 | 1,55 | 1,40 — — — —
TermnoycToiturBble U KOp-
PO3UOHHOCTOMKHUE XPOMMUC-

ThIE CTaIU 2,15 (2,15 12,05({1,98 [ 1,95|1,90 | 1,84 | 1,78 | 1,71 | 1,63 | 1,54 | 1,40 | — —
KaponpouHsle 1 Xapo-

cToiikne aycteHuTHbIe ctamu | 2,00 | 2,00 [ 1,99 | 1,97 | 1,94 | 1,90 | 1,85 | 1,80 | 1,74 | 1,67 | 1,60 | 1,52 | 1,43 | 1,32

KoaddunmenTsl npouHocTH CBapHbIX IIBOB

IIPUIOXKEHUE 5
Ob6sa3amenvHoe

Ta6auma

20

Bun cBapHoro misa

3HayeHue Kod(hGUIIMEHTOB
MPOYHOCTU CBAPHBIX 1LIBOB

JInmHa KOHT-
POJMPYEMBIX
1IBOB OT 00-
el JIJIMHBI

JInmnHa KOHT-
POTUPYEMBIX
1IBOB OT 00-
el JIMHBI

Bun cBapHoro misa

3HayeHue Kod(hGUIIMEHTOB
MPOYHOCTU CBAPHBIX 1LIBOB

JlnuHA KOHT-
POJTMPYEMBIX
1IBOB OT 00-
el JJIMHBI

JInmnHa KOHT-
POTUPYEMBIX
1IBOB OT 00-
el JIMHBI

COCTaBJISIET | COCTABISIET OT COCTABJISIET | COCTABJISIET OT
100 %* 10 % mo 50 %* 100 %* 10 % mo 50 %*
CTBIKOBOI WJIM TaBPOBBIH C BraBp, ¢ KOHCTPYKTHUB-
JIBYCTOPOHHUM CTUTOLIHBIM HBIM 33a30POM CBapUBaeMbIX
MPOBApOM, BBITIOJTHSIEMbIN aB- nerajei 0,8 0,65
TOMAaTUYECKOU U MOJlyaBTOMa- CTBIKOBOi1, BBIIIOJIHSIE-
THUYECKOU CBapKOM 1,0 0,9 MbIil aBTOMaTUYECKOM U I10-
CTBIKOBOI C TIOABapKOit JIyaBTOMaTU4E€CKOI CBapKOI
KOpHSI 11IBa WJIW TaBPOBBIN C C OJTHON CTOpPOHBI C ito-
JNIBYCTOPOHHUM  CILJIOIIHBIM COBOIl WMJU KepaMHUUYecKOoit
MPOBapOM, BBITIOJTHSIEMbIiA MOAKJIANKON 0,9 0,8
BPYUHYIO 1,0 0,9 CTBIKOBO#1, BBIMOJHSE-
CTBIKOBOIA, TIOCTYITHBIA MbIA BDYYHYIO C OIHOM CTO-
CBapKe TOJbKO C OIHOW CTO- POHBI 0,9 0,65
POHBI U UMEIOIMA B TIpOIIECCE
CBapKM METaJUIMYECKYIO TIO/I-
KJIaAKy CO CTOPOHbI KOPHS
1B, MPWIETAIOIIYIO MO BCEW
JUTMHE 11IBa K OCHOBHOMY Me-
Tay 0,9 0,8

* O0bEM KOHTPOJISI ONpeaessieTcsl TeXHHYeCKUMU TpeOOBaHMSMU Ha M3TOTOBJIEHUE W MpaBuiaMu [ocroprex-

Hanzopa CCCP.
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TepMHHbl, HCINOJIb30BAHHBIC B CTAHAAPTE, U UX YCJIOBHbIC 0003HaYEHN

ITPUJIOKEHHUE 6
Cnpasounoe

Taobnuma 21

TepMI/IH YcaoBHOE TCpMI/IH YcnoBHOE
0003HaYeHNEe o0o3HaueHue
Inowans MONMEPEeYHOro ceyeHust JraMeTp OTBEpCTUIf B AHUIIAX,
KOJIBLIA KECTKOCTH, MM? (CcM?) Ay MM (CM) di(i=1,2,3...n)
PacueTHBIe IJTMHBI TEPEXOIHBIX Ya- Moayab NpoaoJbHOM YIPYTOCTH
creil obevyaek, MM (CM) a, a MpU pacueTHoU Temnepatype, MIla
dakTryeckue JUIMHbBI TTEPEXOIHBIX (xrc/cM?) E
yacTteil obeuyaek, MM (CM) ayn, ay Paccrosinue Mexay HeHTPOM Tsi-
BespasmepHbie KO3GhGUIIMEHTbI B\, B,, Bj, KECTU TIOTIePEYHOro CeYeHUs
By, Bs, Bg, B; KOJIblIa YECTKOCTU M CPEAUHHOM
PaccTtosiHue MeXmy IBYMSI CMEX- MOBEPXHOCTbIO  O0eYaiiku, MM
HBIMU KOJIBIIAMU XECTKOCTH, MM (cm) e
(cm) b PacueTtHOE OceBoe pacTsITruBalo-
JITMHBI XOpJ OTBEPCTUI B THUIIIAX, ee Wi cxumatouiee ycuiue (6e3
MM (CM) b (i=1,2,3...n) || yueta Harpy3Ku, BO3HUKAIOLIEN OT
CymMa TIpubaBOK K pacyeTHBIM BHYTPEHHETO H30BITOYHOIO WJIU
TOJIIMHAM CTEHOK, MM (CM) c HapyxXHoro nasieHust), H (xrc) F
ITpubaBka aJ1si KOMIIEHCAIIUU KOP- Harpy3ska Ha G0OATbl KpernjieHus
po3uun U 3po3un, MM (cM) o] kpoiku, H (kre) Fs
TTpubaBka wisd KOMIEeHCAUuU MU- PaBHopeiicTBYIO1IIasT BHYTPEHHE-
HYCOBOTO J0MycKa, MM (CM) ) ro gasieHusi, H (xrc) Fy
IIpubaBka TexHOJOrMYECKASI, MM Peakuus npoxnanku, H (krc) Fy
(cm) c3 Homnyckaemoe pacTgarusaroliiee
BHyTpeHHMIT AuaMeTp cocyaa Win unu cxumatouiee ycunue, H (xre) [F]
arnmapara, MM (CM) D JonyckaemMoe OceBOe CXXMMalo-
BHewHuit guamMeTrp OKpY>XHOCTU 11lee YCWINE U3 YCJIOBUS YCTOUUM-
JHMIIA WM KPBILIKK TOJILIMHON s, BOCTM B mpenenax ymnpyroctu, H
MM (CM) Dy (krc) [Flg
CpenHuii auaMeTp MPOKJIAIKH, JlonyckaemMoe OceBoe CXXMMaro-
MM (CM) D 11ee YCUIUE U3 YCIOBUS MPOYHOC-
DD heKTUBHBINA AUAMETP KOHUYEC- ™ ipu ¢ = 1, H (xrc) [Fly
KO# 00evaiikul Mpy BHEIIHEM JaBJie- JonyckaemMoe OceBOe CXXMMalo-
HUU, MM (CM) Dy 1ee YCUJINE, ONPENEsIeMOe U3 yC-
OdbheKTUBHBIN AUaMeTp KOHUYEC- JIOBUSI MECTHOM YCTOMYUBOCTU B
KOIt 00eyaliKu MPU OCEBOM CXXaTUU U npenenax ynpyroctu, H (xrc) [Flg:
u3rude, MM (cMm) Dp JlomyckaeMoe oceBoe CXMMalo-
PacueTHbIil [uaMeTp Taakoil Ko- 1ee ycuine, onpeaessieMoe U3 yc-
HUYeCcKO obevaiiku, MM (CM) D, JIOBUSI OO1IIe#1 yCTOMYMBOCTH B TIpe-
PacuetHbpiit  aumameTp — OHMIIA nenax ynpyroctu, H (krc) [Flgs
(KpBILIKA) Y KOHMYECKOW obOeuaii- BbicoTa BBINTyKJION YacTH THUILA
K1, MM (CM) D, 0e3 yueTa HUJIMHIPUYECKOU YacTu,
HapyxHbiit nuametp cocyaa WIN MM (CM) H
arnmapara, a Takxke AMaMeTp MeHb- JnvHa TUIMHIPUYECKON 4YacTu
1IETO OCHOBaHUS KOHUYECKOW o0e- OTOOPTOBKM IHMUIL, MM (CM) hy
yaiiku, MM (CM) D, BricoTa cedyeHUsT Koyblia XKeCT-
HaumeHplmit nuamMeTp HapyKHOM KOCTH, H3MepsieMasl OT CpeaMH-
YTOHEHHOU YacTu KPBIIIKU, MM (CM) D, HOI TOBEPXHOCTU OOeYaillku, MM
uameTrp GONTOBOI OKPYXHOCTH, (cm) hy
MM (CM) D; ObhEKTUBHBIN MOMEHT UHEPITUU
JuaMeTp OTBEpCTHS B THUILE WIU pacyeTHOTO MOMEPEYHOro CEUeHUSI
KpBbIIIKEe, MM (CM) d KOJIbLIA XKeCTKOCTU, MM* (cM*) 1
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IIpodoascenue maoa. 21

Tepmun YcnoBHoe Tepmun YcnoBHoe
0003HavYeHue o0o03HavYeHue

MOMEHT WHEpPUUU TONEePEeYHOTo KoadduimeHr 3amaca npoyHoc-

CEYEHMSI KOJblA XECTKOCTU OTHO- TH 1O BPEMEHHOMY COIPOTHBIIE-

CUTEJILHO OCH, TIPOXOIsllieil yepes HUIO (Mpeaeny MPOYHOCTH) ny

LICHTP TSXKECTU IIOINEePEYHOro Cce- KosddunumenT 3amaca mpoaroc-

YEHUA KOJIblla (OTHOCHTCHBHO ocn TU 110 Npeaeiay ,HJII/ITCJ‘IBHOI71 npoy-

X — X), mm* (em?) I HOCTU ny
PacueTHblit 5 PEKTUBHBIIT MOMEHT KoadduuuenT 3amaca npoyHoc-

WHEPLUMU PACUYETHOTO TOIMEepeYHOro TH TIO TIPEIEITY TIOJA3YYECTH Ay

CeueHUsI KOJIblIa XEeCTKOCTHU, MM* KooddUIMeHT 3amaca MpoYHoCc-

(cm?) Iy TH TIO TIPENeNTy TeKYJeCTH ny
Kooduument KoHeTpyKLmu 1ioc- KoadduumeHT 3amaca ycToiun-

KWX THUIL U KPBIIIEK K BOCTH n
bespasmepHbie KoahGUIIMEHTHI K, K, Ks, y

PacueTHOe BHYyTpeHHee W30bI-
TOYHOE WU HapyXHOE NaBIICHUE,
MIla (xrc/cm?) D

DKBUBAJIEHTHOE HaBJICHUE TIPU
Harpy>keHUM OCEBBIM  YCHJIUEM,

KoadduimeHT xectkoctn obevaii-
KU, TIOAKPETUICHHON KOJbIIaMU XKe-
CTKOCTH k

Koadduiment ocnabneHus mioc-

KUX AHUI (KPBIIEK) OTBEPCTUEM K, MITa (kre/cm?) PF
TTONpaBOUHbIIl KOIDDUIHEHT K, DKBUBAJICHTHOE AaBJIeHUE TIPU
KosdhduimeT mnpuseaeHusi pa- Harpy>keHu" U3rudaroimM MOMeH -

JINyca KPUBU3HBI SJUTMITUYECKOTO ToM, MIla (krc/cm?) Pm

JIHUIIA K, Jlonyckaemoe BHyTpeHHee N30bI-

PacueTHas namHa mUIMHAPUYEC- TOYHOC WMJIM HAPY>KHOC IaBJICHUC,

KO 06evaiiku, YKpervieHHO KOoJb- MIla (xrc/cm?) (7]

11aMU XECTKOCTH, MM (CM) L JlomyckaemMoe Hapy:XHOE JaB-
PacueTHas nauHa rinagkoi odbevaii- JICHWEe W3 YCJIOBUS  YCTOWYM-

KU, MM (CM) / BOCTM B Mpeaesiax yIpYyrocTu,
DddeKkTUBHAS JJIMHA KOHUYECKOM MIla (xrc/cm?) [plg

obeyaliku, MM (CM) Ig Jlomyckaemoe HapyXHOe aaBje-
DddexTUBHASA 1TMHA CTEHKU 00e- HHUE U3 YCJOBUS MPOYHOCTH IIPU

yaliky, y4uThIBacMas Ipu omnpeese- ¢ = 1, MIla (krc/cm?) [Pl

HUK 9P (HEKTUBHOTO MOMEHTA HHEp- JlomyckaemMoe BHyTpeHHeE M30bl-

uu, MM (CM) le TOYHOE JaBJieHUE WIM HapyxXHOe,
Ilpusenennas amHa, MM (M) b OTIpeJIeNIIeMOe U3 yCIIOBHs TPOYHO-

Paccrosinue Mexty 1ByMsl KOJblIa- CTM WJIN yCTOMYMBOCTHM BCEl 00e-

MM 2KECTKOCTU IIO OCAM, INPOXOIsd- YanKu (C KOJIbLIAMU )KCCTKOCTI/I),
UM 4YEPE3 LHEHTP TAXKECTU IMONEPEY - MIla (KI"C/CMZ) [p]l

HOTO CEUYEeHUSs KOJIell )KECTKOCTH, MM
(cm) h

PaccrosiHue wMexay — KpallHUMU
KOJIbLIAMM KECTKOCTU U CJIeIYIOLIH-
MU 3(GGEKTUBHBIMU  3JIEMEHTaMU
KECTKOCTHU, MM (CM)

JTMHa MPUMBIKAIOIIIETo dJIeMeHTa,
yYUTBIBaeEMasi pu ornpeaeseHUu pac-

[onyckaemoe HapyxXHOe OaBiie-
HUE U3 YCJIIOBUS YCTOMUYMBOCTU BCEH
obcyalikn (C KOJIbIIJaMH XKEeCTKOC-
TH) B Tipeaesiax yrnpyroctu, Mlla
L (krc/cm?) PhEe

[onyckaemMoe HapyXHOe [aB-
JIeHUe W3 YCJIOBUS  TPOYHOCTU
Bceil obeuvaiiku mipu ¢ = 1, MIla

YeTHOU AJMHBI [ win L, MM (cM) I
PacueTHBIil 3rMOaIOINiT MOMEHT, (kre/cm?) [Plin

H- MM (Krc - cM) M Jlommyckaemoe BHyTpeHHee U30bI-
JomyckaeMblii M3rubaroluii Mo- TOYHOC AaBJICHUC WM HapyXHOE,

MeHT, H MM (krc * cm) [M] OIpeesIsieMOe U3 YCJIOBHUSI IIPOYHO-
JlonycKaeMblii  M3rMOAIOLINil MO- CTH WJIM YCTOMYMBOCTU OOeYaANKM

MEHT M3 YCJIOBHUS YCTOMYMBOCTU B MEXAYy NBYyMsA COCEAHUMM KOJIbLla-

npezaenax yrnpyroctu, H « MM (Krc « cMm) (M]g Mu kectkoct, MIla (krc/cm?) [P]L
JlommyckaeMblii M3rudaroimii Mo- JlomyckaeMoe IIomnepeyHOe YCH-

MEHT M3 YCIIOBMUSI IMPOYHOCTU IPU JIe U3 YCJIOBUSI YCTOMYMBOCTH B

o =1, H-MMm (Krc * cm) [M]; npenenax ynpyroctv, H (krc) [0l



I'OCT 14249—89 C. 51

IIpodoascenue maoa. 21

Tepmun YcnosHoe Tepmun YcnosHoe
obo3HayeHue obo3HayeHue
JomnyckaeMoe moIepeyHoe yCuine PacuetHast TonmuHa CTeHKU oOe-
M3 YCJIOBUSI TPOYHOCTH Npu ¢ = 1, yaiiku, MM (cM) Sp
H (xrc) [0l PacyeTHast TONIIMHA CTEHKU KO-
PacuetHoe nonepeuHoe ycunue, H HUYECKON 00edaiiku, MM (CM) Si.p
(xrc) 0 PacueTHast ToNMHA CTEHKN THU-
PaBHonelicTByIOIIasE BHYTPEHHETO 1a (KpbILIKK) WM TIEPEXOTHOM ua-
JaBieHus Ha JAHHMIE (KpbiKy), H CTH KOHMYECKOIl 06e4aiikul, MM (cM) Sip
(krc) Ox PacueTHasi TOJIINHA CTEHKH Mepe-
Ionyckaemoe ToTiepeyHoe yCUue, XOIHOM YacTy oGeuaiiki, MM (CM) 52
H (xxc) [Ql HcnonHurtenabHass TOJIIMHA CTEH-
Panguyc KpuBU3HBI B BeplIMHE
JHULIA T BHYTpEHHell OBEpXHO- Ki TOPOMIAMILHOTO MEpeXolia KOHH-
yeckoil obevailku, MM (cM) Sy
cTh, MM (CM) R
Bosrosasi Harpyska, H (krc) R HcnomHuTteabHass TOJMIIMHA CTEH-
Peaxtmst potanii, H (krc) R, KU TIOJIOTOTO KOHWYECKOTo JTHUIIIA, '
MUHNMaIbHOE 3HAUCHME TIpenesia MM (cM) $
TEKYYECTU IIPU PACYETHOM TeMIepa- Pac‘{fTHa" TOMIIUHA CTCHKH I1EPe-
Type, MITa (krc/cM?) R, XOIHOM YacTu C TOPOMIAIbHBIM Ie-
MuHMMaIbHOE 3HAYEHMe Mpeaena pexoznoM, MM (cM) Stp
TeKkydectu Tmpu temmepatype 20 °C, 2 PacueTHasg ToJIIMHA TOJOIOTO
MITa (xrc/cm?) R, JHUILA, MM (CM) Sp
MunuManbsHOE 3HAYeHHUE YCIOBHO- DdheKTUBHBIE TOJIIUHBI CTEHOK
o npejesa TeKy4yeCTU MPU pacuyeTHOMI MepexoaHOol YacTh obevyaek, MM (CM) SIEs S2E
TeMIiepaType (HampsikeHue, pu Ko- HcnomHuTtebHass TOJMIIMHA CTEH-
TOPOM OCTaTOYHOE YAJMHEHUE COC- KU JHUIIA (KPBIIIKWA) WU TIEPeXOa-
taBysiet 0,2 %), MIla (xrc/cm?) Ryo0. HOM 4YacTM KOHMYECKO# obeyailku,
MuHUMaIbHOE 3HaUYECHKE YCIOBHO- MM (cM) s
To npeacjia TEKy4deCTH Ipu TEMIIEpa- R2O HcnonHauTEeIbHAA TOJIIIMHA CTEH-
Type 20 °C, MIla (krc/cm?) ro2 KU TIEPEXO/IHO} 4acTH 00eyainku, MM
b
MuHuMaIbHOE 3HAYeHUE BPEMEH- (cm) 5
HOT'O COMTPOTUBJICHUS (nupeﬂena Mpoy- TOMIMHA KPHIIKH BHE YITOTHE-
HOC'II“\I//I[)I_[HDI/I pacquHon TeMITepaTy- X HHS, MM (CM) 53
pe, a (krc/cm?) m ToJuMHa YTOHEHHOM 4acTH JIHU-
CpenHee 3HaueHHe TIpenesa JUTH- .
TeNbHOI TPOUHOCTH 32 105 4 HpH pac- 1112 B MEeCTe KOJbIIEBOI BHITOUKH, MM
o (cm) S4
yeTHoli TeMmmnieparype, MIla (krc/cm?) Rin10
Cpemumit 1 %-Hbiif TpeneN ToNsy- [lIupuHa MOMEPEYHOro CeUYeHUs
yecTr 3a 105 IIpH pacyeTHOI TeMIie- KOIbL1A KECTKOCTH B MECTE €10 MpH-
patype, MITa (krc/cm?) Ry1.0/10° BapkM K obeuaiike, MM (CM) t
MUHMMAaTBHOE 3HAYEHUE YCIOBHO- Hecymas  mmpuna  KonbleBoro
IO Mpejesa TEKY4eCTH IPU PacyeTHOM CBApHOTO 1IBa, MM (CM) i
TeMmneparype (HampstkeHue, TpU Ko- IMosnoBrHa yriia pacTBOpa MpH Bep-
TOPOM OCTaTOYHOE YIJUHEHUE COC- IIMHE KOHMYECKOU obevaiiku, rpaj o5 Oy, O
taser 1 %), MIla (xrc/cm?) Ryi0 Koadduuuents: hopmet Br, B2, B3, Bas
BHyTpeHHUIT paanyc OTOOPTOBKU Bs, Be> B7, Bs,
KOHMYECKOM 00evaiiKy (IHHILA), MM B, Bo» Brs Bu» Ba
(cm) r ITonpaBo4yHbI KO3 GUIMEHT K
Panuyc BbITOUKM, MM (CM) Iy JOIMYCKAEMBIM HAIPSIKEHUAM n
HapyxxHblii panuyc OTOOPTOBKM OTHOLIEHUE AOMYCKAEMbIX HaIpsi-
TopocheprIecKOro THUIA, MM (CM) r
WcrnonHuTeIbHAS TONIIMHA CTEH- KeHUH ol K
KM obevailku, MM (CM) s [l
WcnonHutenbHas TOJIUIMHA CTEH- I'mbkocTh sneMeHTa A
KW KOHUYECKOW obeyaiiku, MM (CM) Sk JonyckaeMoe HaIpsiKeHUue Mpu
TonummHa KpbIIKKA B MECTE yIJIOT- pacueTHOW  TeMmeparype, MIla
HEHUs, MM (CM) S (xrc/cm?) [o]
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Tepmun YcnoBHoe Tepmun YcnoBHoe
0003HavYeHue o0o03HavYeHue
JomyckaeMoe HampsiXeHue Ipu Kosdpdumment npouHoctn cBap-
temmneparype 20 °C, MIla (krc/cm?) [6]20 HBIX IIIBOB KOJIblIa XXECTKOCTU (0%
JlomyckaeMoe HampspKeHWe s KoaddurmeHt npoyHocTH mpo-
KOJIbLIA KECTKOCTU MpPU PacyETHOM IOJIBHOIO CBAPHOTO 11Ba Dy
Temmeparype, MITa (krc/cm?) 6], PacuetHbiil KO3 GUIIUEHT TTPOY-
JlonyckaeMoe HampsiKeHue mis HOCTH CBAapHOIO IIBa Pp
MePexXOoIHbIX YyacTeit obevaek (IIMIMH- Koo duuneHT npouHOCTH KOJb-
JIPUYECKUX U KOHUYECKUX) TIPU pac- LIEBOTO CBAPHOTO 1liBa Or
N ) KoadduimeHT npoyHoctu morme-
yeTHOI Temriepatype, MIla (krc/cm?) [c],, [o];
pPEYHOTO CBAapHOTO IIBa ISl YKperl-
MaxkcumanbHasi cyMMa JUIMH XOP/I
N JISIIOLIETO KOJbIIa 0,
OTBEPCTUII B HanboJjiee ociabIeHHOM
KoadpduiineHTsl CHUXEHUS 10-
AaMETPAIILHOM CECHMH IHUINA NN MyCKaeMbIX HaTIPSIKEHUM MpU pacue-
KpBILIKH, MM (CM) zd; Te Ha YCTOINUYMBOCTB:
KoadduimeHTsl TPOYHOCTH CBAp- - M3 YC/IOBUSI MECTHOM yCTOHYM-
HBIX LLIBOB ¢ BOCTH IIPY OCEBOM CXKaTUU (03}
KoabduieHTsl TpouHOCTH CBAp- - U3 YCJIOBUS OOIIEei YCTONYMBOC-
HbBIX IIBOB B TOpOC(EPUIECKUX THU- TH TIPY OCEBOM CXATUH o))
max (B 3aBUCHMOCTHU OT PacIoioxe- - U3 YCJIOBUSI MECTHOW YyCTOWYM-
HUS) 04 OB BOCTH TIpY U3TH0e 03

IIPUJIOKEHHUE 6. (IlonpaBka).
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