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[ToripaBka BHeceHa 1opuandeckum 6ropo "Komekc".

Hacrosmuii ctannapT ycTaHaBIMBAaET HOPMBI U METO/IbI pacyeTa Ha MPOYHOCTh LIMINHAPUIECKUX
o0eyaek, KOHMYECKUX 3JIEMEHTOB, JIHUII M KPBIIIEK COCYAOB M allapaToB M3 YIICPOTUCTBIX U
JICTUPOBAHHBIX CTajiei, MPUMEHSIEMbIX B XUMHUYECKOW, HedTemepepadarbIBaromeil M CMEKHBIX
OTpacisiX MPOMBIIUICHHOCTH, pPa0OTAIONIMX B YCJIOBHUSAX OJHOKPAaTHBIX M MHOTOKPATHBIX
CTaTUYECKUX HArpy30K IOJ BHYTPEHHMM H30BITOYHBIM JaBJICHHEM, BaKyyMOM WIJIM Hapy>KHBIM
M30BITOYHBIM JIaBJICHHEM M I0J JCWCTBHEM OCEBBIX W TONEPEYHbIX YCWIMHA U HM3THOaromux
MOMEHTOB, a TAaK)X€ YCTaHABJIMBAET 3HAUYEHHUS JIOIMYCKAEMBIX HANPSIKEHUM, MOIYJS MPOIOJIBHOM
YIPYTOCTH U KOA(PPHUIIMEHTOB IPOYHOCTH CBAPHBIX MIBOB. HOPMBI 1 METO/IbI pacyeTa Ha MPOYHOCTD
npuMeHUMBbl Tipu cobmogenun "llpaBun ycrpoiictBa u 0e30macHO AKCIUTyaTallddl COCYJIOB,
paboTaronux moxa nasieHueM'", yTBepxkaeHHbIX ['ocroprexHanzopom CCCP, u mpu ycioBUH, 4TO
OTKJIOHEHHSI OT T€OMETPUYECKON (POPMBI M HETOYHOCTH U3TOTOBJICHUS] PACCUUTHIBAEMBIX JIEMEHTOB
COCYZIOB M annaparoB HE MPEBBINAIOT JOMYCKOB, YCTAHOBJIEHHBIX HOPMaTHBHO-TEXHUYECKOU
JOKyMEHTalUEH.

1. OBLUME TPEBOBAHUA
1.1. PacueTHas Temnepartypa

1.1.1. PacderHyro TemmepaTypy WCIOJIB3YIOT Uil ONpeeieHus (HU3MKO-MEXaHMUIECKHX
XapaKTEPUCTUK MaTepuaia U JOMYCKAeMbIX HaMPSKEHUH.

1.1.2. PacuetHylo Temmeparypy OIpPEACNSIOT Ha OCHOBAaHUU TEIUIOTEXHUYECKUX PacCuyeTOB WIIU
pe3yIabTAaTOB UCIIBITAHUM.

3a pacueTHyl0 TeMIEpaTypy CTEHKH COCyJa WIM ammapaTa NPUHMMAIOT HauOOJbllIee 3HAUECHHE
Temmeparypbl cTeHku. IIpm temmeparype Hmxke 20 °C 3a pacueTHyr TemmepaTypy Ipu
OIIpEEIICHUN 10y CKaeMbIX HaIlpsSLDKEHUH MpUHUMAOT TeMieparypy 20 °C.

1.1.3. Ecnu HEBO3MOXHO NPOBECTH TEIJIOBBIE PACUEThl WJIM H3MEPEHMsSI U €CIIM BO BpeMs
IKCIUTyaTallui TEMIEpaTypa CTEHKH TOBBIIIACTCS J0 TEMIIEPATYPhI CPENIbl, COMPUKACAIOUICICS CO
CTEHKOH, TO 3a pacueTHyIO TEeMIIepaTypy CieAyeT NPUHUMATh HauOOJBIIYI0O TEMIEPATypy Cpelbl,
Ho He Hmke 20 °C.

[Ipu oborpeBe OTKPBHITHIM IIAMEHEM, OTPaOOTAaHHBIMH Ta3aMU WM BIIEKTPOHArpeBaTEISIMU
pacueTHy0 TeMIlepaTypy NPHUHMMAIOT PaBHOM TeMmIiieparype cpenbl, yBenuueHHod Ha 20 °C mpu
3akpbeIiToM oborpese u Ha 50 °C mpu mpsiMmoM 000TpeBe, €cITU HET 00Jiee TOYHBIX JTaHHBIX.



1.2. Pabouee, pacueTHOe U MPOOHOE JaBJICHHE

1.2.1. lloxn pabGouynmM JnaBieHWEM [UId COCyJa M ammapara cjiexyeT NOHMMaThb MaKCHMallbHOE
BHYTpPEHHEE M30BITOYHOE WM HAPYXKHOE JaBJIEHUE, BO3HUKAIOLIEE MPU HOPMAILHOM MPOTEKAHUH
pabouero mporecca, 0e3 yueTa THAPOCTATHYECKOTO JABJICHUS Cpeibl M 0e3 yudeTa JOIyCTHMOTO
KpaTKOBPEMEHHOTI'O TOBBIIICHUS JaBJICHUS BO BPEeMs JEHCTBUS NMPEAOXPAHUTENBHOIO KilalaHa WK
JAPYTUX IPEJOXPAHUTEIBHBIX YCTPONCTB.

1.2.2. Tlog pacyeTHBIM JaBJICHHEM B PabOYHMX YCIOBHSX JUIS 3JEMEHTOB COCYJIOB M ammapaToB
cllelyeT IOHUMAaTh JABJIICHUE, HA KOTOPOE MIPOBOJUTCSA UX PACUET HA IIPOYHOCTD.

PacuetHoe naBieHue Ui 3JIEMEHTOB COCyZa WIM anmnapara IpUHUMAIOT, KaK IPaBUIIO, PAaBHBIM
pabouemMy AaBICHHIO WM BBIIIE.

IIpu moBBILIEHNH [aBIEHUS B COCYJIE WIM ammnapare BO BpeMs AEHCTBHS NMPEAOXPAHUTEIBHBIX
ycrpoiictB Oonee yem Ha 10%, 1o cpaBHEHHIO ¢ pPabOYMM, BJIEMEHTHI ammapara JOJDKHBI
paccunThIBaThCsl Ha JaBieHHe, paBHoe 90% paBiieHHs IpU IOJHOM OTKPBITUM KilanaHa WU
IIPEI0XPAaHUTEIBHOTO YCTPONCTBA.

Jl1s 5IeMeHTOB, pa3AesaIoIUX MPOCTPAHCTBA C PA3HBIMU JaBICHUSMH (HalpuUMep, B anmapaTax C
oborpeBalolMMu pyOalikaMu), 3a pacuyeTHOE [aBJICHUE CIIEAyeT NPUHUMATh JHOO KaxXaoe
JaBlieHUEe B OTACIBHOCTH, JHOO [JaBICHHE, KOTOpOe TpeOyeT OOJbIIeH TONIIMHBI CTEHKH
paccunTbiBaeMoro nsiemeHta. Ecnu oOecrieuuBaeTcs OJHOBPEMEHHOE JeMCTBUE IaBICHHM, TO
JIOMyCKaeTCsl MPOU3BOAUTH pacueT Ha Pa3HOCTh AaBleHWH. Pa3sHOCTH AaBieHHs NPUHUMAETCS B
Ka4yecTBE PacyeTHOrO JABICHHS TaKXkKe Ui TaKHX 3JIEMEHTOB, KOTOPbIE OTIENAIOT MPOCTPAHCTBA C
BHYTPEHHUM H30BITOYHBIM JAaBICHHEM OT IPOCTPAHCTBA C AOCOIIOTHBIM JIaBJICHUEM, MEHBIINM YeM
atMocdepHoe. Eciau oTCyTCTBYIOT TOYHBIE TaHHBIE O PA3HOCTU MEXAY aOCOJIOTHBIM JIaBICHUEM U
aTMOC(EepHBIM, TO a0COTIOTHOE JTaBICHUE IPUHUMAIOT PaBHBIM HYJIIO.

Ecnu Ha 351eMeHT cocyia WM anmnapara ACMCTBYET TMAPOCTaTUYECKOE JaBICHUE, COCTABIISAIOLICE
5% u BbIe pabovero, TO pacyeTHOE JABJICHUE JAJIS 3TOTO 3JEMEHTa JOJDKHO OBbITh MOBBIIICHO HA
9TO K€ 3HAYCHHUE.

1.2.3. Tlog mpoOHBIM JaBJICHHEM B COCYJe WM almapare CleAyeT NOHUMAaTh JaBJeHHE, MpU
KOTOPOM IIPOBOJUTCS MCIBITAHUE COCY/1a UM ammapara.

1.2.4. Tlox pacdyeTHBIM JaBJIEHHEM B YCIOBHMSX MCIBITAHWM [J JIEMEHTOB COCYJOB WIH
anmapaTroB CIEAyeT MOHMMAaTh [aBJIEHUE, KOTOPOMY OHM IOJBEPraroTcs BO BpeMsi MPOOHOTO
UCTIBITAHUS, BKIIIOYAsi THAPOCTATHUECKOE JTABJICHUE, €CIIM OHO COCTaBIseT 5% uiu 6osiee mpoOHOTO
JABJICHUS.

1.3. PacueTHble yCHJINSI § MOMEHTBI

3a pacyeTHbIE YCHUIMS W MOMEHTHl IPUHHUMAIOT JIEHCTBYIOIIME JUISI COOTBETCTBYIOILEIO
COCTOSIHUSI HArpyeHHsl (HampuMmep, NMpU 3KCIUIyaTallMM, UCIBITAHUU WM MOHTAXE), YCUIUS U
MOMEHTHI, BO3HMKAIOIIUE B pe3ylbTare MACWCTBUS COOCTBEHHOW Macchl TNPHUCOEAUHEHHBIX
TpyOOIPOBOOB, BETPOBOM, CHETOBOM U IPYTHX HArPy30K.



PacuerHble ycwiMsg M MOMEHTBI OT BETPOBOM HArpy3Kd M CEUCMHYECKUX BO3JAEHCTBUU
onpeaenstotr o 'OCT 24756.

1.4. [lonyckaemoe HanpsizkeHne, K03¢puuueHThI 3anaca NPOYHOCTH M YCTOHYHBOCTH

1.4.1. onyckaemoe HanpsbkeHue (O] mpm pacuere mo HpenenbHBIM HATPy3KaM COCYIOB H
anmaparoB, pabOTaIONINX MPU CTATUUYECKUX OJHOKPATHBIX* HArpy3Kax, ONPeesoT:

- ISl yTIIEPOJUCTBIX U HU3KOJIETUPOBAHHBIX CTaJICH
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* Ecnmu cocyasl M ammapatbl pa0OTalOT MPU MHOTOKPATHBIX CTaTMYECKMX Harpys3kax, HO
KOJINYECTBO IIUKJIOB Harpy>Ke€HHsl OT JaBJCHHUS, CTECHEHHOCTH TEMIIEpPaTypHBIX AehopManuil UiH

o o 3
ApYTUX BO3JEHCTBUI He mpeBblmaeT 10~ , To Takas Harpy3ka B pacdyerax Ha IPOYHOCTH YCIIOBHO
cuuTaercs oaHOKpaTHOU. [Ipu onpeneneHuy yucna MUKIOB HATPYKEHUS HE YUUTHIBAIOT KojleOaHue
Harpy3ku B npenenax 15% pacueTHo.

IIpenen nmon3ydecTy UCIOIL3YIOT IS ONPEAEICHUS JOIyCKaeMOr0 HAIPsDKEHUS B TEX Cllydasx,
KOTZla OTCYTCTBYIOT JaHHBIE 110 IPEAEIy JUIMTEIBHONW IIPOYHOCTH MIIU 10 YCJIOBUAM JKCIUIyaTalluu
HE00XO0/IMMO OTPAHUYHTh BEIUYHHY JieopMalui (TIepeMenieHus).

IIpy oOTCYyTCTBMM [aHHBIX II0 YCIOBHOMY IIpelneiy TeKydecTH npu 1%-HOM OCTaTOYHOM
YAJMHEHUH JIOIyCKaeMOe HaIpspKEHUE JUIs ayCTEHUTHOM CTallu onpeAensioT mo gpopmye (1).

Jlis yclI0BUi HCTIBITaHUS TOITyCKaeMOe HaIpsKEHHE ONPEIEISIIOT 1Mo (hopMyiie

REU HITH Rf,%,g

[o]l=n (3)
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Jns yciaoBUM MCHBITAHHM COCYJOB M allllapaTOB M3 AYCTEHUTHBIX CTaledl [IOIIyCKaeMoe
HaMpsHKEHUE ONPEEIISIOT o hopMmyJie
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1.4.2. KoaddunmenTs 3amaca NpoYHOCTH JOIDKHBI COOTBETCTBOBATh 3HAYCHUSAM, IIPUBEACHHBIM B
Tabmn. 1.



Ta6muna 1

VYcnoBue HarpykeHus Koadduuuent 3amaca npoyHoCTH
. 2y 2y -
PaGouue ycnoBus 1,5 2.4 1,5 1,0

VY ci10BUSA UCOBITAHUS

- TUJIPABJIMYECKHUE UCTIBITAHUS 1,1 - - -
- THEBMATUYECKUE UCTIBITAaHUS 1,2 - - -
YcinoBust MOHTaka 1,1 - - -

s cocynoB u anmapartoB rpymnimsl 3, 4 mo "[IpaBuiiam ycTpoiicTBa M 6€30MACHOM AKCIUTyaTaIlluH
cocynoB, pabortatonmx mox pgasieHuem" ITocroprexnamzopa CCCP  koa¢¢uinment 3amaca

IIPOYHOCTH 10 BpEMEHHOMY COIIPOTUBIIEHUIO #p JIOMYCKAETCA IPUHUMATh PaBHBIM 2,2.

B ciyudae, ecnu pomyckaeMoe HampspKeHUE IS ayCTEHUTHBIX CTaled ONpenessioT 1o Gopmyie

(1), xoaddunmeHT 3amnaca TPOYHOCTH #1 TIO YCIOBHOMY IpeleNly TeKy4ecTH Rpn2 s pabouunx
YCIIOBUI IPUHUMAETCSI paBHbIM 1,3.

Jlnist cocyloB M ammaparoB, paOOTaloOUMX B YCIOBHAX IOJ3YyYECTH IPU PACUYETHOM CpOKe
4 5
skcmryaranun 10”7 mo 2:10° 9, koaddunment 3amaca npounoctd *x pased 1,5. Tlpu pacueTHOM

CPOKE JKCIUlyaTaluu 2-105 9 jgomyckaercss kKo3(dduuumeHT 3amaca MpoYHOCTH *a NPUHUMATH
paBHbIM 1,25, ecnu BBINOJHAIOT KOHTPOJIb JKApOIPOYHOCTH M JJIMTENBHOM IUIACTUYHOCTH
MaTepuajga B D3KCIUIyaTallud, a OTKJIOHEHHE B MEHBUIYIO CTOPOHY JUIMTEIbHONW IPOYHOCTH U
II0JI3Yy4ECTH OT CPEHEro 3HaueHus He npespimaet 20%.

Pacuer na MMPOYHOCTh HUIMHAPHUYCCKUX o0euaek M KOHHYECKHX 9JICMCHTOB, BBIIIYKJIBIX U
IINIOCKUX JHHWIN OJIA YCJIOBI/Iﬁ HCIIbITAHUA TIPOBOJUTHL HEC Tpe6y€TC$I, CCJIM PACUCTHOC OABJICHUC B
YCIIOBUAX UCIIBITAHUA GYI[GT MCHBIIC, YCM paCYCTHOC JaBJICHHUC B pa6oq1/1x YCII0BUAX, YMHOXCHHOC

Lok
Ha 1,35 o] -

1.4.3. TompaBouHblii KO3(GUIMEHT K JOIMycKaeMbiM HampspkeHusM (7) nomkeH ObITh paBeH
€IMHUIIC, 32 UCKIIOYEHUEM CTAIBHBIX OTJIMBOK, /U1 KOTOPHIX KOA(M(GUIMEHT # UMEeT CleAyIoIIHe
3HAYCHUS:

0,8 - nud OTIMBOK, IOABEPralOIIMXCS HHIAMBUAYAIbHOMY KOHTPOJIIO HEpa3pylIAIUMU
METOAAaMU;



0,7 - 114 OCTAJIbHBIX OTJIMBOK.

1.44. Jlng cranei, IIMPOKO HUCHOJB3YEMBIX B XHUMHYECKOM, HEPTEXUMHUYECKOM U
HedTenepepabaThIBAIONIEM MAIIMHOCTPOSHUH, JAOMYCKAaeMble HANpsOKEHUS A pabodMXx YCIOBH
npu 7 =1 JOIDKHBI COOTBETCTBOBATh PUBEICHHBIM B IPHIOKCHUH 1.

1.4.5. lns cTanbHOTO JIMCTOBOTO MPOKATa, U3rOTOBIIIEMOIO COIIACHO TEXHUYECKUM YCIIOBHSM 10
IBYM TIpyIIlaM @POYHOCTH, JOIYCKA€MblEe HANpPSOKEHWs [ TEpBOM TPYNIbl MPOYHOCTH
NPUHUMAIOT O Tabn.5 mpunoxkenus 1. st IMCTOBOTO MpoOKaTa BTOPOU TPYMITBI MPOYHOCTH (CTAIH
BCr3nc, BCr3cn, BCt3I'mc u 09I2C) nomyckaemoe HampspKeHHE, NPUHUMAaeMoe M0 Tadi.S
npwioxkeHus 1, yBennuuBaroT Ha 6%, a mist cranu 0912 - Ha 7%. Ilpm mpumeHeHuu craiei
BCt3nc, BCr3cn u BCt3I'ic Bropoii rpymnibl mpouyHOCTH IpH TeMneparype Boiuie 250 °C, a craneit
09I2C u 09T'C Bropoii rpymnmbsl npouHocTH npu Ttemmepartype cBbime 300 °C pomyckaeMble
HANpPsDKEHUS TPUHUMAIOT TAKUMH XK€, KaK JJIs CTaJId IEPBOM TPYIIIHL.

1.4.6. Pazpemaercs gonyckaemoe HampspkeHue npu temmeparype 20 °C onpenensats no mn.1.4.1,
IIPUHMMAsl TapaHTUPOBAHHBIE 3HAYEHMSI MEXAHUYECKMX XapaKTEpUCTHUK B COOTBETCTBUU CO
CTaHJAapTaMM WIM TEXHMUYECKHMH YCIOBHSMHM Ha CTaJM C Y4ETOM TOJILIMHBI JIMUCTOBOIO IpOKATa.
IIpy MOBBIIEHHBIX TEMIEPATYpPax AONYyCKaeMble HANPSKEHUS, IPUHUMAEMBIE C YUETOM TOJILMHBI
IIpoKaTa W TpyNI MPOYHOCTH CTajH, pa3pelIaeTcs OMNPENeNATh [0 HOPMAaTHUBHO-TEXHUYECKOU
JOKYMEHTAIlUH, YTBEPKACHHON B yCTAHOBJIEHHOM IOPSIKE.

1.4.7. PacyeTHble MEXaHHYECKHE XapaKTEPUCTHKH, HEOOXOAMMBIE [UIi  ONpeAeTCHHUS
JOIYCKaeMbIX HAIPSOKEHUM IPU IOBBILICHHBIX TEMIIEpaTypax Uil CTaJed, HE INPUBEICHHBIX B
IPWIOKEHUN |, ONpEnesdroT IOcCie IMPOBEAEHUS HCIBITAHUN NPEICTaBUTEIBHOIO KOJNYECTBA
00pa31oB, 006ecreurnBaOINX TapaHTUPOBAHHbIE 3HAYCHHS TPOYHOCTHBIX CBOMCTB.

1.4.8. Ins 31eMEHTOB COCYJIOB U anmnapaToB, pabOTAIOMUX B YCIOBHSX MOJI3YYECTH MPU Pa3HBIX
3a BECh MEPHOJ IKCIUTyaTalluu pacuyeTHBIX TeMIepaTypax, B KaueCTBE JOIyCKAEMOTO HaIlPsKEHHS

paspelaeTcs MNPUHUMATh DKBHUBAJIECHTHOE IOIIyCKAaEMOE HaIpsKeHUE [O]am, BBIUUCIIIEMOE 110
bopmyie

(0] = L — 5)

T Ty | [0

rme [0]; =[o];; [o]a; ... [@], - nonmyckaemoe HampsxeHMe 1718 PaCUETHOTO CPOKA SKCILTyaTaLlUH

npu Temneparypax % (1 =1,2 ..);

'I;' - JJIUTCJIIbHOCTH 3TAIlOB BKCHHyaTaHI/II/I 3JICMCHTOB C TeMHepaTypoi/’I CTCHKHU COOTBCTCTBCHHO z!'
(i=1,2..), 1

n

Ty =27 - obmumii pacuUeTHBIN CPOK IKCIUTyaTalllH, 4;
.



# . mokaszareib CTENEHH B YPaBHEHHUSX IUTEIBHON NMPOYHOCTH CTadHM (s JETHPOBAHHBIX
’KApOIIPOYHBIX CTAJICH peKOMEHAyeTCS MpUHUMATh ¢ =8).

Oranpl AKCIUTyaTalMd IIpU pa3HOMl TeMIIEpaType CTEHKHM PEKOMEHAYETCS INpPUHUMATh I10
cTyneHsM temneparypsl B 5 u 10 °C.

(ITommpaBka).

1.4.9. lna cocynoB M anmapaToB, pabOTAIOMMX NPU MHOTOKPATHBIX HArpys3kax, IOIyCKaeMyIO
aMIuIMTy 1y HanpsbkeHuit onpenensitot no I'OCT 25859.

1.4.10. [{nst 2n1€MEHTOB COCYZI0OB U aIlllapaToB, PACCYUTHIBAEMBIX HE MO IPEJEIbHBIM Harpy3kam
(HampuMmep, (QIAHIEBBIX COEAWHEHHI), IOMyCKaeMble HAIPSDKEHUS JOJDKHBI ONpPEAeNsaTh 0
COOTBETCTBYIOIICH HOPMAaTUBHO-TEXHUYECKOM ITOKYMEHTALlMM, YTBEPXKIACHHOW B YCTaHOBIECHHOM

MOPsIIKE.

1.4.11. PacuerHble 3HaueHHd IIpelera TEKy4eCTH, BPEMEHHOTO CONPOTUBIECHMS U
KO3 PHUIMEHTOB JIMHEHHOTO pacIInPEeHuUs IPUBEACHBI B IPUIOKEHUAX 2, 3.

1.4.12. Koaddurmenr 3amaca ycroiumBoctd (*p) mpH pacdyere COCYJOB W ammapaToB Ha
YCTOMYMBOCTh MO HIKHUM KPUTHUYECKUM HANpPSHKEHUSIM B Tpefenax YHpyrocTd Cleayer
MIPUHUMATD:

2,4 - nns pabounx yCIOBHIA;

1,8 - 1 ycii0BUH UCTIBITAHUS U MOHTaXa.

1.5. PacueTHble 3HAYECHUS MOAYJISI IPOAOJIBHOMN YIPYTrocTH

1.5.1. PacueTHble 3HAUEHHA MOIYJIS TNPOJONBHON YIPYrocTH £ 1Is YIIepOAMCTBIX M
JIETUPOBAHHBIX CTAJIEH B 3aBUCUMOCTH OT TEMIIEPATYPbI AOKHBI COOTBETCTBOBATh IIPUBEICHHBIM B
IIPWIOKEHUN 4.

1.6. Ko3¢gpnumeHTHI NPOYHOCTH CBAPHBIX IIBOB

[Tpu pacueTe Ha MPOYHOCTH CBAPHBIX AJIEMEHTOB COCYJOB M alIaparoB B pacdyeTHbIe (HOPMYIIbI
ClIeyeT BBOAUTH KO3(PPULIIMEHT MPOUHOCTH CBAPHBIX COCIUHEHUA:

“p - npomoNBLHOrO MIBA HUIUMHIPUYECKON UM KOHMYECKOH 0Oedaek;
©1 - KOJBIICBOIO IIBA IIWIMHAPUUCCKON MITH KOHHUYECKOW 00eUack;
©k - CBapHBIX IIBOB KOJIbIIA KECTKOCTH;

Pa - momepeyHOro CBApHOIO IBA VIS YKPEIUIAIOLIETO KOJIBIIA;



@, @A, B . CBApPHBIX MIBOB BBIIYKJIBIX W INIOCKUX JHHUII W KPBIIICK (B 3aBUCHUMOCTH OT

PacroI0XKEHUS).

YucnoBble 3HaYCHUS ITHX KO3(PPHUIIMEHTOB JOIKHBI COOTBETCTBOBATh 3HAUYCHHSIM, ITPUBEICHHBIM
B IIPUJIOKEHHUH 5.

JI1s1 GeCIIOBHBIX SIEMEHTOB COCYJI0B H anmapatoB © =1,

1.7. Ilpn6aBKH K pac4eTHBIM TOJIIIMHAM KOHCTPYKTHBHBIX 3J1IEMEHTOB

1.7.1. Ilpu pacyere COCyIOB U amlIapaToB HEOOXOAWMO YUYHMTHIBATh MPHOABKY & K pacyeTHBIM
TOJIIIMHAM 3JIEMEHTOB COCY/IOB M alapaToB.

I/ICHOJIHI/ITGHBHyIO TOJIIIMHY CTCHKHU B3JICMCHTA COCyda M almapara AJOJLKHBI OIPCACIIATH I10
bopmyie

SZSP"'C, (6)

rac SP - paCyCTHad TOJIIWHA CTCHKHA 3JICMCHTA COCyla U allapara.

[TpubaBKy K pacuyeTHBIM TOJIIMHAM CJIEyET ONpPeNeNiTh 1o hopmyIe
¢ =cyteg tog, (7

[Ipu moBepouHOM pacueTe NPUOABKY BBIYMTAIOT W3 3HAUCHHM HCIOJHUTEIBHON TOJIINUHBI
CTEHKH.

Ecau wu3BecTHA (baKTI/I‘IeCKaﬂ TOJIIMHA CTCHKH, TO MHNpHU IMOBCPOYHOM PACUCTC MOKHO HC

YUYMTHIBATh “2 1 ©3.

1.7.2. ObocHOBaHWe BceX NPUOABOK K PACUYETHBIM TOJIIMHAM JOJDKHO OBITH TPUBEACHO B
TEXHUYECKOH IOKYMEHTAIINH.

[Tpu ABYXCTOPOHHEM KOHTaKTE C KOPPO3HMOHHOW M (WJIM) 3PO3MOHHON cpenoit mpubaBky ©1 s
KOMIICHCAIIMU KOPPO3UHU U (MIJIH) 3pO3UU AOKHBI COOTBETCTBEHHO YBEJIMUUBATD.

TexHonoruueckass mpubaBka ©3 mpeaycMaTpUBaeT KOMIICHCALUIO YTOHEHHMS CTEHKU AJIEMEHTa
cocyJla WM anmaparta MpHu TEXHOJIOTUYECKHX ONEepalusiX - BHITSDKKE, IITAMIIOBKe, THOKE TPyO | T.1.
B 3aBuCMMOCTH OT NpPUHATONW TEXHOJOIMH 3Ty MpHOABKY CJeIyeT YYHThIBaThb HpU pazpaboTke
pabouux yepTexkei.

[TpubaBku €2 U €3 y4YUTHIBAIOT B TeX ClydasX, KOTJa UX CyMMapHOE 3Ha4eHHe MpeBbimaeT 5%
HOMUHAJIbHOM TOJIIIWHBI JIUCTA.

Texuosornyeckas npubaBka °3 He BKIHOYAeT B ce0s OKPYIVIEHWE DPACUYETHOM TOJIIMHBI JIO
CTaHJAPTHOMU TOJILUHBI JICTA.



[Tpu pacueTe TMNTHYECKUX THHIL, H3TOTOBJISIEMbIX IITAMIIOBKOW, TEXHOJIOTHUECKYIO IPUOABKY

€3 UId KOMIICHCAIlUM YTOHEHHMS B 30HE OTOOPTOBKM HE YYHMTBHIBAIOT, €CIIM €€ 3HAaYeHHE He
npesbimaeT 15% pacuyeTHOM TONIIUHBI JIUCTA.

1.8. [IpoBepka Ha YCTAJIOCTHYIO IPOYHOCTH

1.8.1. Jlist cocyioB M ammaparoB, pabOTarOMIKMX MNP MHOTOKPATHBIX Harpy3kax ¢ KOJUYECTBOM
IIUKJIOB HAarpyXkeHusi OT JaBJICHUS, CTECHEHHOCTH TEMIIEPATypHBIX JedopMaluii WM JPyTrux

o . 3
Bo3zelicTBUil Oonee 10~ 3a Bech CPOK IKCIUTyaTallMd, KPOME pacyeTa Mo HACTOSIIEMY CTaHIapTy,
CJIEyET BBIIOJIHATH IPOBEPKY HA YCTAJIOCTHYIO IPOYHOCTb.

1.8.2. Cocyapl u ammapatbl, paboTarollde IMPU MHOTOKPATHBIX Harpyskax, HpOBEpSIOT Ha
nuKIn4eckyro npouHocts o 'OCT 25859.

2. PACYHET OBEYAEK ULMNMTUMHOPUYECKUX
2.1. PacueTHbIe CXeMbI

2.1.1. Pac4eTHbIe cXeMbI WIHMHIPHYECKUX 00eUaeK MPUBEACHBI Ha uepT.1-4.

I'nagkue nnanHaApuUYecKue odevaiiku

a - obeyaiika ¢ (praHIeM WK C IUIOCKUM JHUIIEM, O - 00edaiika ¢ )KeCTKUMH MEPEropOaKaMH

Yepr.1

I'naakue 00eyaiiky ¢ BHIMYKJIBIMH HJIH KOHHYECKUMH JTHUIIAME



a - obeuaiika ¢ OTOOPTOBAHHBIMH JTHUIIAMH, O - 00edaiika ¢ HeOTOOPTOBAHHBIMU JTHHUIAMU

Yepr.2

I'magkue o0euaiikm ¢ pydamkoit

Yeprt.3

Hnauaapuyeckas odevaiika, NOAKPeIVICHHAS KOJIbLIAMM KeCTKOCTH

. H “
{3
- ; A. STT- -
' i}
2 74 ] { ‘tl {2
o [ A L 8
¢ NN
SR
= 5]» P
X RHLX = 1t
Yepr.4

ITpumeuanue. Yept.1-4 He omnpeaenstoT KOHCTPYKUMIO M IPUBEIEHBI TOJIBKO JUIsl yKa3aHUs
pac4YeTHBIX Pa3MEpOB.



2.2. YcaoBus NpUMEHEHHNS PACYETHBIX (opMYy.JI
2.2.1. Pacuetnsie (popMysIbl IPUMEHUMBI ITPU OTHOILICHUH TOJILIUHBI CTEHKU K JUAMETPY

s-C

D

£ 0,1 nna o6ewaek u Tpy6 mpu £ 2200 mm;

&-C

D

£0,3 pas py6 npu £ <200 mm.

2.2.2. Pacuernsie (hopmyibl, npuBeAeHHble B m.2.3.2; 2.3.4-2.3.7 u 2.4.2 cienyer NpUMEHAThH
IIPU YCJIOBHM, YTO PACUETHBIE TEMIIEPATYPHI HE MPEBBIIIAIOT 3HAYEHUH, TP KOTOPBIX YUYUTHIBACTCS
MI0JI3y4eCTh MAaTEepUajoB, T.€. IPU TaKUX TEMIEpaTypax, KOrja JI0IyCKaeMoe HalpsKeHHe
ONPEAEIAIOT TOJIBKO 10 NPEJeNly TEKy4eCTH WIM BpPEMEHHOMY CONPOTHUBIICHUIO (IIpEeneiy
npodHocTr). Eciin HeT TOYHBIX JaHHBIX, TO (POPMYJIbI TOMYyCKACTCS MPUMEHSTH MPH YCIOBHH, YTO
pacueTHas TeMIiepaTypa CTeHKH oOedallku M3 yriepoaucToil cramu He mnpesbimaer 380 °C, u3
HuskoneruposanHoi 420 °C, a u3 aycrenutnoit 525 °C.

2.2.3. Jlns obedaek, MOAKPEIUICHHBIX KOJBIIAMH XECTKOCTH, JOMOJHUTEILHO K TPeOOBaHUSIM
nm.2.2.1 u 2.2.2 10y1HbI BBIIOIHATHCS CIEAYIOINE OTPAHUYECHUS:

- OTHOIIICHHUEC BBICOTEI CCUCHUS KOJIbIIA KECTKOCTU K TNAMCTPY

A
2<02:
D

pacueTHble (OPMYJIBI CIEAYeT NMPUMEHSATh NPU YCIOBUHM PABHOMEPHOTO PACIIONIOKEHHS KOJIell
KECTKOCTH;

- B TCX ClIy4asaX, Korjga KOJIbIa XCCTKOCTH YCTAHOBJICHBI HCPABHOMCPHO, 3HAYCHUS b n ‘El
HCOGXOI[I/IMO NOACTAaBJIATL IJIA TOrO y4aCTKa, Ha KOTOPOM PACCTOAHUC MCKIAY ABYMS COCCIAHUMU
KOJbIaMH XXKCCTKOCTH MAaKCHUMAJIbHOC,

-ecmn f2 74 , TO B KQU€CTBE PACYETHOU JIJIUHBI ! NPUHUMACTCSA .

2.2.4. PacuetHble GopMyIbl 11 obedaek, paboTaoMMX Mo JSHCTBUEM OCEBOTO CHKUMAIOIIETO
YCWINS, IPUBEIECHHBIE B 11.2.3.4, IPUMEHUMBI 1P CIEAYIOLEM YCIOBHH:

funubz

1,0,
D

]

{vnu &
Jlis obevaek, y koropeix ——— < L0, npu orcyTeTBumM Gosiee TOUHBIX PACUETOB, IOMYCKAETCS
2 D b b

MOJIb30BaThesl hopmyIon (22).

2.3. I'nagkue nuJIMHAPHYECKHE 00eYaKU



2.3.1. OGeuaiiku, Harpy>K€HHbIC BHYTPEHHUM M30BITOYHBIM JIaBJICHUEM
2.3.1.1. TonmuHy CTEHKH CIEIyeT PaCCUUTHIBATH IO (hopMyJIe

528

b e, @®)

rD
gy = ————
rome P Z[U]WP -p- 9

2.3.1.2. Jlonyckaemoe BHyTpeHHEE HU30BITOYHOE JIaBJICHUE CIEAYET PACCUUTHIBATE O (hopMyJIe

_ 2[o]qop(s -¢)

10
D+{s-¢) (10)

(7]

2.3.1.3. Ilpu u3roToBiaeHUH 00€YaWKN U3 TUCTOB PA3HOI TONIIMHBI, COEIMHEHHBIX MPOAOIbHBIMU
[IBaMHU, pacyeT TOJIIIUHBI 00e4alKu MPOBOAAT JUIsl KAXJIOTO JINCTA C YYETOM HUMEIOIIUXCS B HUX
ocnabiaeHuil.

2.3.2. OGeuaiiku, Harpy>K€HHbIC HAPYKHBIM JaBICHUEM
2.3.2.1. TonmuHa CTEHKU

TonmuHy creHkH HpuOIMKEeHHO ompenensior no ¢opmyiaam (11) u (12) ¢ mocnemyromiei
npoBepkoii mo dpopmyie (13)
§28,+c

pte, (11)

5 11pD
s, ~maxd K, D102, 222
rae °p { 2 2[0]}. (12)

Koappummenr X5 criemyer ompenensTb MO0 HOMOTpamMMe, NMPHBEACHHOW Ha uept.S. IIpumepsr
MCTOJIb30BAHUSI HOMOTPAaMMBI JJIsl pacyeTa MpUBEICHBI Ha 4epT.o.

Homorpamma 1Jis1 pacuera Ha yCTOMYHUBOCTH B Mpeaesiax yIpyrocTH HHJINHIAPUYECKHX
o0eyaek,
padoTaOIIUX MO HAPYKHBIM JIaBJIEHHEM
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2 JuseTemy LB X

IIpumepbl HCNIOIB30BAHUSI HOMOIPAMMBI (CM. 4epT.5)

Ky

= Q855 1,p

2410k /
- 100(s-¢c)
D

K

4




I - onpenenenue pacueTHON TOJIIUHBI CTCHKU;
II - onpenenenue gomyckaemMoro HapykHoro nasienus; 111 - onpeznenenue nomyckaeMon pacueTHON
JUTMHBI;
© - HayaJIo OTCUETa; ® - IPOMEKYTOYHBIE TOUKH; X - KOHCUHBIN PE3yJIbTAT

Yepr.6

(ITompaBka).

2.3.2.2. Jlonyckaemoe Hapy»KHOE JIaBJICHUE CIIeTyeT ONpeNeNiaTh o popmyIe

L»]= i
12k

bk

(13)

IJIe IOIyCKaeMOoe JIaBJICHUE U3 YCIOBUS MPOYHOCTH ONPEACTSIOT 1o Gpopmyie

o], - 2["] _C), (14)

a JOIMyCKacMOC€ NAaBJICHUC H3 YCIIOBUA yCTOﬁ‘IHBOCTH B mIpcaciax yrnpyroctu omnpeacidroT IO
bopmyie

20,2107 2 D [100(s - )%
7]z = —l s d], (15)

n, B 1| D

D[ D
roe 5y = {10 945 m} (16)

[Ipu ompeneneHny pacyeTHOI [UIMHBI oOevyaiiku ! Wi L JUIMHY NPHUMBIKAIONIETO JIEMEHTa {5
CIIeIyeT OmpeAeNaTh o Gopmynam:
H

£3 = —— - JJIA BBIIYKJbIX JHHIII,

3

{3 = rpn JUTSE KOHWYeCKuX obeuaek (aauil) 6e3 0TOOPTOBKH, HO HE 0oJiee AITUHBI KOHUYECKOTO
te o

DJICMCHTA,



{3 = max [f” sin o, S | - A1 ROHMECKIX o0Oeuaex (IHHI) ¢ OTOOPTOBKOM, HO HE OOJIEe [THHBI
g0

KOHHYECKOTO HJIEMEHTA.
Kosdduuuent X onpenensior mo HoMorpamme, IpHBEIEHHOI Ha YepT. 5.

Eciu  nomyueHHoe 3HaueHue kodpdummenta K|  IeXMT HIKE — COOTBETCTBYIOMLIEH
LIITPUXIIYHKTUPHOW JMHUM (CM. 4epT.5), TO BEIUYHHY [p] B IIPEABAPUTEILHOM pacyere
JOITyCKAETCs ONPEIeIsATh 10 popmyIie

K 107%E
[pl=24=1 — —. (17)
Ry
2.3.3. OGeuaiiku, Harpy>KEHHbIE OCEBBIM PACTITUBAIOIINM yCHUIHEM

2.3.3.1. TonmmuHy CTEHKH CIEIyeT PaCCUUTHIBATH MO (opMyJIe

SZSP"'C, (18)
F
rae s, = ——. (19)
! aDlole,

2.3.3.2. JlomyckaemMoe 0CeBOE pacTATMBAIOIIEe YCUIINE CIIEAYET PacCUUTHIBATh MO (hopMyie
[F]= (D +s—c)(s—c)[o]rp.r. (20)
2.3.4. Ob6euaiiku, Harpy>KEHHBIC OCEBBIM CKHUMAIOIINM YCHIINEM

2.3.4.1. Jlonmyckaemoe 0CeBOE€ CKUMAIOIIIEe YCUIINE CIIEAYET PACCUUTHIBATH MO (hopMyie

[F]=¢2, 1)
|7
7l

rac A10ImyCcKaeMoe 0CCBOC COKUMAKOIICC YCUITUC [F]II H3 yCJIOBUA TPOYHOCTU

1+

[F]n = ’J'E(D + s—c)(s—c)[o], (22)

a JIOIIyCKaeMOE€ OCEBOE CKUMAIOIIEe YCHUIME B Ipeaenax YIPYroCTH [F ]E U3 YCJIOBHS

YCTOMYMBOCTH

v =min{[F]‘gl;[F]sg}. (23)



B dopmyne (23) momyckaemMoe OCEBOE CKUMAIOIIEE YCHIIHE [F ]51 ONPEACISIIOT U3 YCIOBHS

MECTHOH yCTOHUMBOCTH B Mpeeiax YIpyroctu no ¢popmyse

310-107 & 100(s —<)1%°
[Ha=—————D”L—E—9], (24)
7y D

a JIONyCKAeMOE OCEBOE CKMMAIOWEe ycHme |F ]52- U3 yCloBHs oOmIel YCTOHUMBOCTH B

npejenax ynpyroctu rno gpopmye

2

mD+s-clls-c)E(x
o - oe-cle-ok o (25)

7y A

['uOKoCTh A OmpenesstoT no hopmyie
2,834
- (26)
D+s-¢

IIpuBeICHHYIO PACYETHYIO JUITMHY fnp IIPUHUMAIOT 110 4epT.7.

IIpumeuanue. B ciyuae, eciu %<10 , bopmyna (23) nmpuHUMAaET BUJ

[#]p=[#]g,-

IIpuBenenHas pacyeTHas JJIMHA Imp
PacuerHas cxema i an
{
e L -l - !
F
T — ~—
77
_; | ’
—
-~ ———
I ¢ I - 0,71
£
- g —
77




- 0,57
0 2,007
0,2 1,734
0,4 1,47¢
0,6 1,23
0,8 1,06{
1,0 1,00{
0 2,007
0,2 1,70¢
0,4 1,40¢
0,6 1,11¢
0,8 0,857
1,0 0,70¢

Yepr.7

2.3.4.2. lnst pabounx ycnosuii (#,=2,4) N0IyCKacMOC CXUMAIOLIEE YCHIIME MOXKHO OLPCACIISTH

o hopmyie

(7] = 2(D + 5 =e)ls =)o Juin {17 02).

Koaddunmentsr 1 u ©2 cnemyer onpenensrs 1o 4ept.8 u 9.

27
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Yept.9

2.3.5. Obeuaiiku, Harpy>KEHHbIC U3TUOAIOIIUM MOMEHTOM

2.3.5.1. JlomyckaeMblii H3ruOaronIfii MOMEHT CIIeIyeT PaCCUUTHIBATH IO hopMyIie

[a]= L =, (28)
e

IJZIe IOIyCKaeMbli M3rnOaIONNii MOMEHT [M ]n U3 YCJIOBHUS IPOYHOCTH PACCUUTHIBAIOT 1O popmMyIie

(Mg =—D(D+s-c)(s—c)lo]=—[Fly, (29)

IR

x
4

a JIOIyCKaeMbli M3ru0aromuii MOMEHT [M ] z M3 YCJIOBHS YCTOMYMBOCTH B IIPEJIENIaX yIPYroCTH -
o hopmyie

29105 & 100(s-c)1% D
ey == .93[ (;c)] - 217, (30)
.}l >

(ITommpaBka).

23.52. Jua pabouux ycnoBui (?y=2,4) pomyckaeMblii H3ruOarolMii MOMEHT MOXHO
OTIpeNeNATh 10 hopmyIie

[p]= 2 DD +5-c)ls -c)lolps. 31)

Koadduuuent ¥3 cnenyer onpenenars no ueprt.10.

I'paduk 1as onpeneaenns kodppuuuenta 3
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2.3.6. O6euaiiku, Harpy>KECHHbIE MTOTIEPEUYHBIMU YCHIIUAMHU

Jlonyckaemoe nonepeunoe yeumue [£] cnenyer paccuntsiats mo dhopmyie

[0l

[o]= : (32)
.| lek
llels ]g
rac I[OHYCKaCMOe Honepeque YCI/IJII/IC [Q]n Hn3 YCJIOBI/ISI HpO‘IHOCTI/I
[l = 0,257D(s - ¢)[o], (33)

a JIOMyCKaeMoe MOTIePEUHOS YCUITHE [Q]E U3 YCJIOBHUSl YCTOWYMBOCTH B MPE/EiaX yIPYroCcTH
2,48/ D
" _;")lmg 33 (j C)]. (34)

2.3.7. ObGeuaiiku, pa0OoTaroliye MoJi COBMECTHBIM JEHCTBUEM HApYHOTO [ABJCHHUS, OCEBOTO
C)KUMArOUICTo yCulins, I/I3I‘I/I6aIOIJ_ICI‘O MOMCHTA U NONICPCHHOI'0 YCUIIUA

O0euaiiku, paboTaroye MoJ COBMECTHBIM JECHCTBHEM HArpys3Ku, IPOBEPSIOT HA yCTOMYMBOCTH
o hopmyie



F oY .
PNoNm [@] S0 G

rjae [ | - nomyckaemoe Hapy>KHOe AaBjieHue 1o 1m.2.3.2;

[ #] - momyckaeMoe 0ceBOe C:KUMarolee ycuiue 1o 1m.2.3.4;
[ M ] - nomyckaemblit n3rubarommii MOMeHT 1o 1m.2.3.5;

[ @] - nomyckaemoe nomnepevyHoe ycuiue o m.2.3.6.

2.4. Huanaapuyeckue 00e4aiiKu, MOAKPeIUIeHHbIE KOJIbUAMHU KeCTKOCTH
2.4.1. OGeuaiiku ¢ KOJIbLIAMH KECTKOCTH, HATPYKEHHbIE BHYTPEHHUM H30BITOYHBIM JaBICHUEM

2.4.1.1. Onpenenenuie pa3MepoB KOJI€ell JKECTKOCTH ITPH BHYTPEHHEM JJaBJIICHUH.

JIns 3aJaHHBIX PACUETHOrO NABIEHHMS 2 M TONIIMHBI CTeHKH & kod(dumment X4 cmemyer
paccumuThIBaTh Mo hopmyie

p(D+5-c)

IAET )

-1, (36)

Ecu X4 £0, 10 ykpemneHus KomblaMH JKeCTKOCTH He TpeOyerca. B aumamasone

@
0< Ky <2—-1 paccrosune Mexmy AByMsS KOJBLIAMH XKECTKOCTH CJIEAYET PACCUMTHIBATH IO
P p Yy ABY YET p
P

bopmyie

@
b< D(s-c)i——f’Hi * (37)
Ky o Ky

* @opmyna coOoTBETCTBYET opuruHaiy. - [Ipumeuanue "KOAEKC".

miaomaab moncepeyYHOro CCUCHUA KOJbla

[o] e
A 2l (s-o)—E K, (38)
Jx ok
Ecm K4 2 2— 1, TO TOJIIIMHY CTEHKH HEOOXOIMMO YBEIMYHUTH JI0 TAKOTO pazMepa, YTOObI

Pp
BBITIOJIHSIIOCH CJIEIYIOIIEE YCIOBHE



0<Kg<2% 1
©p

[Ipumeuanue. Ilpu ompeneneHUH IUIOMIAM TOMEPEYHOTO CEYEHHS KOJIbIAa >KECTKOCTH Ay
CIIeTyeT yUYUTHIBATh MPUOABKY €1 JUIsI KOMIICHCAITUU KOPPO3HH.

2.4.1.2. Jlonyckaemoe BHyTpeHHEE N30BITOYHOE JIaBJICHUE CIIEAYET ONPEACIATh U3 yCIOBUS
[2]= min {[7]; [7],} (39)

JlomyckaeMoe BHYTpeHHee M30bITouHOE nasienue [Z]i, onpenensemoe u3 ycnosuii mpounocTn
Bcell 00eyaiiku, cieayeT pacCUuThIBATh 1Mo (hopmyiie

Aole, (s —c) + 2%[0]14%
1 (40)

(7] = Do)

Jlomyckaemoe BHYTpEeHHee M30BITOYHOE NaBlIeHUE [P ], ompenenseMoe M3 yCIOBHH MPOYHOCTH
o0euaiiku MeXIy JABYMS COCETHUMH KOJIbLIaMH JKECTKOCTH, CIEIyeT pacCUUTHIBATh 1O opMyIie

_Aoleg(s=c) 2+

[7]; 7 (41)
D+(s-c) 1% 0N
Py
b2
M2 = ———
rae n D(s—c)' (42)

2.4.2. O6euaiiku ¢ KOJIbLIAMU KECTKOCTH, HArPYKEHHbIE HAPY>KHBIM JIaBICHHEM

2.4.2.1. PacyeTHble mapaMeTpbl HOJKPETIIICHHON 00eYaiKu:

- 3QQeKTUBHYIO UIMHY CTEHKHU le obeuaiiku, YUUTBIBAEMYIO TIpU OrnpesaeiaeHuu 3((HEeKTUBHOTO
MOMEHTa UHEPLIUH, CIETYET ONPEIENIATh U3 YCIOBUSI

lo = min . ¢ +11JDfs —2)); (43)

- 9(ppexTUBHBII MOMEHT HHEPIUU I pacyeTHOro mOIEPEYHOI0 CEYEHMUSA KOJIbLA KECTKOCTH
CIIeyeT OmpeAesaTh o Gopmyre

SR -
] = 11( + Il (‘9 C) +22 Axfe (‘9 C) : (44)
10,9 A+ (s-c)




- K09 PUIUEHT kKecTKOCTU 00eualiku X , OJKpennIeHHol KOIbIaMU KeCTKOCTH

! 10,94
k= —————. 45
31(3—6)3 43)

IIpumeuanue. Ilpu ompeneneHuM MOMEHTAa MHEPLUMH KOJIBLA JKECTKOCTH CJIENYET YYMTHIBATH

npu0OaBKy ©1 st KOMIIEHCAIUH KOPPO3UH.

2.4.2.2. lonyckaeMoe Hapy»KHOE JaBJICHUE CIIELYyET ONPEAEIATh U3 YCIOBUS
[2]= min {[7]);; [P]g}, (46)

2.4.22.1. JlomyckaeMoe HapyxHOe maBienme [P, ompenensemoe HCXOms U3  YCIOBHIA
YCTOMUMBOCTHU BCei 00edalku, ClIeAyeT pacCUUTHIBATh MO (hopMyie
[2)in

1+[ ]2

JomyckaeMoe HapyKHO€ JaBIICHHE [#lin  nmomkHO coorBercrBoBaTh Benmumme (21,

(2] =

(47)

(Pl
(7]iz

omnpeneneHHon 1o ¢popmysie (40) npu 3HaueHUsX kodpdunuento ¥p=1,0 u ¥r=1,0.

Jlomyckaemoe HapyskHoe naBienue [2liF u3 ycnosuit ycToiumMBOCTH B Hpenenax yOpyrocTH
ClIe/lyeT PacCUMTHIBATH 110 (hOpMyIIe

(Pl =

2081078 & D[100k(s - ¢)]*’
- , (48)

kB, L| D
pf[ D

e By -minli0;0as2 2| 49

Bt mm{ I IOOk(s—c)} 49

2.4.222. JlomyckaeMoe HapyxHoe naieHue [P, ompememsemoe wmcxoms W3 ycuoBuid
YCTOWYMBOCTH 00€YaliKM MEXIy KONbIAMH KECTKOCTH. JloImyckaeMoe HapyKHOe JaBieHue (2l

(ITompaBka).

IpU 3HAYEHUM JJIUHBI { = max {b;f v 5} JOKHO COOTBETCTBOBATH JaBieHHIo [#] (cm. 1m.2.3.2.2).

Bumecro [#]x, onpenenennoro mo gpopmyne (14), momyckaercs npuauMath [2]; no dopmyne (41)

npu 3Ha4eHu Koddunuenta “r=1,0.

2.4.2.3. OnpeneneHue pa3MepoB KOJell JKECTKOCTH IIPU HAPY’KHOM JIaBJICHUH.



[Tocne onpeaeneHus pa3MepoB KOJIbIa U 00€YaKH 10 KOHCTPYKTUBHBIM COOOPaKEHUSIM CIIEIyeT
IIPOBECTU IPOBEPKY B COOTBETCTBUU C 11.2.4.2.2.

TONIHUHY CTEHKH S MIIM PaCCTOSIHME £ MeXIy KOJbIIAMM 5KECTKOCTH JUIS 331aHHOTO PacyeTHOIO
naBieHuss £ clemyer OnpeneNiaTh ¢ MOMOIIBI0 HOMOrpamMm (cM. uepT.5 u 6). Ilpu monb30BaHUM
HOMOIPaMMO}i, TIPHBEIEHHON Ha 4epr.5, cieayerT npunuMarh { =& . PacueTHblil 5(QpeKTHBHBIH
MOMEHT MHEPILIUHU KOJIbIIA )KECTKOCTH PACCUUTHIBAIOT IO (hopmyiie

_01pD% n,

7 L —
P E 24

K. (50)

Kosdpuuuent X5 cnemyer onpenensrs mo uept.11.

I'padux nnsa onpenesieHus KodppuuueHTa Ks
Ns

Z0 T i
10 i

or

b —

-
»
M

r 4

0.6 2 J
a4 77K

4
UL a5
0z [ % rr e

YD/
01 2
406
(o4 4 <

AN
-~

Q07 ;'//1'

a0t Z /{ A/
a1 Q7 0% g6 16 2 4 5810 w308

Yepr. 11

[Tocne onpeneneHus pacyeTHOTO 3(PpPEKTUBHOrO MOMEHTA HHEPIIUH METOJIOM IOCIIEI0BATEIbHBIX
NpUOMIDKEHUH CcJeqyeT BbIOMpaTh NpPO(MIb KONbIA >KECTKOCTH C MOMEHTOM HWHEpUUH [,

00ecTeYrBarOIUM BBITIOJTHEHNUE TPEOOBAHUS YCIOBHS

121,, (51)

rae { - 5ddexTUBHBII MOMEHT HHEPIHH PACUETHOTO HOIEPEUHOr0 CEUEHHs KOIbIA KECTKOCTH,
orpeieNieHHbIN o dopmyie (44).



2.4.3. OOeuyaiiku C KONBbIAMH IKECTKOCTH, HArpy>KEHHbIE€ OCEBBIM PpACTATUBAIOIIMM WU
CKUMAIOIIUM YCUIIMEM, U3TMOAIOIUM MOMEHTOM WJIM MIOTIEPEYHBIM YCHIINEM

JlommyckaeMble Harpy3kd CIleAyeT pacCUMThIBATh MO pacueTHbIM (opmynam mm.2.3.3-2.3.6 mpu
{ =% Tlpu ompeneneHMu NPHBEIEHHON pPAacYETHON MIJIMHEI fnp o 4epr.7 BMECTO ! ciaenyer

IPUHUMATH OOLIYyI0 AmHHY L .
2.4.4. OGeuaiiku ¢ KOJbLIAMH KECTKOCTH, HATPYKEHHbIE COBMECTHO JACUCTBYIOIUMH HArpy3KaMH

Pacyer cnemyeT mpoBOIUTE aHAIOTUYHO pacdeTy 1o 1.2.3.7, mpu 3TOM JO0MyCcKaeMoe HapyKHOe
JABJICHUE CJIeAyeT OonpenesaTh A0 m.2.4.2.2.

3. PACYET BbINYKNbIX AHULL
3.1. PacueTHbIE CXE€MBbI

3.1.1. Ha wuepr.12 mnpuBeneHbl pacyeTHbIE CXEMBI JIUIMNTUYECKHUX, MOTychepruuecKux u
TopocheprueCKUX JHUII.

Boinykiibie AHUIIA

y 2
v S
x¢
[
. D
Ll || -
_ Dy .
d
”\
T
x % &
{
- [}
X y/
Dy

@ - 5IMNTHYECKOE JHUINE; O - TIoTychepuieckoe JHUIIE; 6 - TOpocHepruIecKoe THUIIES
Yepr.12

IIpumeuanue. Yeprex He omnpenenseT KOHCTPYKLUHUIO JHUIIA U NPUBEIEH TOJBKO IS YKa3aHHUs
HEOOXO/IMMBIX PAaCUETHBIX Pa3MepOB.



3.2. YcaoBusi npUMEHEHHUsI PaCYeTHBIX (POPMY.JI
3.2.1. PacuerHble GOpMYIIBI IPUMEHUMBI IPU BBITTOJIHEHUH yCIOBUI:

- U1 DJUIMOTUYECKUX JHUII]

0,002 <L <0100
D b
02¢Z ¢ 0,5;
D
- 171t TOPOC(HEPHUCSCKUX THHIIL
Sl -

0,002 £ —— <0,100
D

Jlns TopocepudecKX JHMUII B 3aBUCHMOCTH OT COOTHOIIEHHS mapameTpoB X, Oy A npumsrer
CJIEYIOLLME TUIIbI JTHUIIL:

-tun A R*=Dy 7 20,0950 ;

-tum B R =080y ' 20,170 Dy ;

-t C R~ 080 n 20,1501

3.2.2. Pacuernsie opMynsl, npuBeaeHHble B mi1.3.3.2 u 3.4.2, mpyUMEHUMBI IPU YCIOBHUHU, €CIIU
pacueTHble TEMIIEpaTypbl HE IPEBBINIAIOT 3HAYEHUH, IPU KOTOPBIX YUUTBHIBAETCS IOJI3Y4YECTh
MaTEpUaJIOB, T.€. IPU TAaKUX TEMIIEPATypax, KOI/Aa JOIYCKAEMOE HANPSKEHUE ONPENEISAIOT TOIbKO
I10 NpeAEy TEKY4EeCTH WM BPEMEHHOMY COIIPOTUBIIEHUIO (TIPEAETY IPOYHOCTH).

Ecnu HeT TOYHBIX JaHHBIX, TO JAOMYCKaeTcs: (OPMYIIbI IPUMEHATh NPH YCIOBHH, YTO pacyeTHas
TeMIlepaTypa CTE€HKM JHHUIIA W3 yriepoaucTod craamu He mnpesbimaer 380 °C, wus
HU3KoJernpoBaHHoi He npesbimaeT 420 °C, a u3 aycTeHUTHOH He npesbimaet 525 °C.

3.3. DiimMnTH4YecKne U nojaycdepuiyeckue THAIA

3.3.1. Dnnauntudeckue U noirycepruueckue IHUINA, HArpy>KEHHbIC BHYTPEHHUM H30BITOYHBIM
JaBJICHUEM

3.3.1.1. TonmuHy CTEHKH S ClIEAyeT pacCUYUTHIBAThH MO (hopMyIam

5 28, te, (52)



PR

2¢l0]-05p 9

rae Slp =
3.3.1.2. Jlomyckaemoe BHYyTpEHHEE H30BITOUYHOE IaBJICHUE [}7] ClelyeT pPacCUUTHIBATH IO
bopmyie

Lv];(%()ﬁ]) (54)

3.3.1.3. Paguyc KpuBU3HBI B BEPILIMHE IHULIA PAaBEH

2
R= f_H, (55)
rae R=L _ JUIS SJUIMITUYECCKUX JTHUIIL C H= 0;259;

R=05D _ g nonycepudecKux JTHUII C H=05D

3.3.1.4. Ecnu qyuHa MUIMHAPUYECKOW OTOOPTOBAHHOW YACTH THUIIA o2 OzS\fD(Sl -c ) - I

SIUTMITUYECKOTO JHUINA WiIN % 2 0;3\fD(51 -¢) - 101ychEepPUIECKOro IHMUINA, TO TOIIMHA
JHMILA JOJKHA ObITH HE MEHBLIE TOJIMHBI 00€UaliKy, pACCYNTAHHOM B COOTBETCTBHH ¢ 11.2.3.1 mpu

Pp=1.

3.3.1.5. Jlnst mHUWII, W3rOTOBJICHHBIX M3 OJHOM 3aroToBkH, koddduruent ©=1. Jns anum,
M3rOTOBJICHHBIX M3 HECKOJIBKUX 3ar0TOBOK, KO3 duimeHt ¥ ciemyer onpeaesTh B COOTBETCTBUH
C IIPWIOKEHHUEM .

3.3.2. DmumnTHYecKue U noiaycheprudeckre JHUIIA, HarpyKEHHbIE Hapy>KHBIM JIaBJICHHEM

3.3.2.1. TonmuHy CTEHKH MPUOIMKEHHO OIpenenstoT no dhopmynam (56), (57) ¢ mocneayromei
poBepKoii mo dopmyiie (58)

8 28 te, (56)

K R ’ %P  pR
= 5 . 57
e Sy = max 510 V103 2[0] (57)

Jliis peiBapuTENLHOrO pacuera X, npuHUMArOT paBHbIM 0,9 s oyutknTuyeckux auunt u 1,0 -

IS IOy C(EPUIECKUX THUILL.

3.3.2.2. lomyckaeMoe Hapy>KHOE JaBjieHue [ ] cieyer paccuuThiBaTh 1Mo GpopmyJie



(7] ——= (58)
2l

TJIe JOIyCKaeMoe IaBlicHUE [2 ]y U3 yCIOBUS TPOYHOCTH

_ 2[o)s - <)

(2 ]x R+ 0,505 —c) (59)

a JIoMycKaeMoe JIaBlicHue [? ] g U3 yclnoBust yCTONYMBOCTH B TpeieiiaX YIPYroCTh

[P]g

(60)

_ 26109 & [100(s -¢)]*
LR |-

2y

3.3.2.3. Koapduuuent X, ciexyer onpenensars B COOTBETCTBUM ¢ 4epT.13 umu no gopmyne (61)
B 3aBUCHMOCTH OT OTHOIICHHI

D H
I/I —
s—¢ D
1+(24+8
, - Lr(2ArBos (61)
1+(30+10x)x
s -cf D 2H
rae X I [2H I ] . (62)

I'padux nnsa onpenesienus KodppuuueHTa &,

K. s
: /] H/D=0.5

—
o :://EE
292 HEA =
S
88
" V/
8,60
10 50 150 250 350 D/sy¢

Yepr.13



3.4. Topochepuueckue THMIIA
3.4.1. Topocdepuyeckue JHUIIA, HATPYKEHHbIE BHYTPEHHUM H30bITOYHBIM JaBICHUEM

3.4.1.1. TonmuHy CTEHKH B KpaeBO 30HE CIIEAYET pacCCUUTHIBATH IO (hopMyam

5 28, te, (63)
2D 8
rae Slp =W0]1' (64)

I[J'ISI CBApPHBIX JHUI CICAYCT AOIMOJHUTCIILHO IMPOBCPUTH TOJIIIUHY CTCHKU B L[eHTpaHBHOﬁ 30HC
o hopmyie

5 28, te, (65)

PR
€ 8y = —F—. 66
HEr o] 05p ©o

3.4.1.2. Jlomyckaemoe M30BITOYHOE NABJICHUE U3 YCIOBHS MPOYHOCTH KPAeBOM 30HBI CIEIyET
paccuuThIBaTh 1o hopmyie

Lv]=2(5%;1“’[°]. (67)

JUis cBapHBIX JHHUIL HEOOXOIUMO JIOTIOJHUTENBHO TPOBEPUTH JOMYCKaeMOe H30bITOUHOE
JaBJICHUE U3 YCIOBUS MPOYHOCTHU IIEHTPAIBHOM 30HBI IO (hopMyie

Lz»]=;(fh;—m. (68)

3a ;moryckaeMoe J1aBJIeHHE MPUHUMAETCS MEHbIIee U3 JIAaBJICHUH, ONpeensieMbIX 1Mo GopMyIaM

(67), (68).

B ciyuae cBapku OHHII M3 JIMCTOB pa3iIMYHOM TOMIIMHBI B ¢opmynsl (67), (68) cimemyer
MIOJICTABJIATh COOTBETCTBYIOIME 3HAUEHUS TOJIINH CTEHOK JJIsl KpacBOW U LIEHTPAJIbHON 30H.

3.4.1.3. Koapdunuent b1 CIIE/IyeT ONpE/IeNIsTh B COOTBETCTBUM ¢ uepT.14, a kosdduuuent 52 -
B COOTBETCTBUU C uepT.lS mnu no ¢popmynam:

in A 84 = max{1,25;,0,25 3’ 4 +1,00
S




Tum B .82 = max{l,UU; 0,12

3] 21 +3,?5]};
SI—C

= +3,2o]},
SI—C

I'padux nas onpenesieHus Ko3(PPUUHEHTA b1

in C 87 = max{0,90;0,12

A1
2e [ |
\\
N A
20
Py
16 N h
\:~\ 8 N
‘?q'"‘d""u has
¥4 NN::M..'N |
0,8 1 P
i F3 J & 5678507 2 ¥ 4 5[]
UYepr.14

I'padux nas onpenesieHus KoO3(pPUUHEHTA £

Be
28
N
24 p
\\
20
16 a
ol | 8
P~ ~ )
12 Z
linnin
a8 %-¢
0~ 2 3 % Ss5T89m72 2 3 4« T

UYepr.15

(69)



3.4.1.4. ]lns AHWIN, W3TOTOBICHHBIX U3 IIENOW 3aroToBkd, kodddumment © =1. Jlns mgHUMI,
M3TOTOBJICHHBIX M3 HECKOJBKHX YacTe, KoappuuueHT ¥ ciemyer onpenensiTh mo tadim.2.

DCKH3BI THUIII © s popmyin (64), | ¥ s hopmy (66),
(67) (68)
Jls mBa A
4 1
s mBa B
1 R
d
IIpn —<0,6
P D
1 ({)8
d
IIpu — 20,6
P D

3HayeHus KodpPHUIUEHTOB

(ITompaBxka).

Tabmumna 2

©A u PB crnemyer onpelensaTh B COOTBETCTBHH C MIPUIOKEHHEM 5.



3.4.1.5. Ecny [UIMHA HMTHHAPUYECKOH 0TGOpTOBaHHOM wactd mumma # 2 0,8,/D (s1 —¢), 10
TONIMHA LUIMHIPMYECKOH 4YacTU MJHMINA JO/DKHA OBITh HE MEHBIIE TONIIMHBE O00€YalKH,
paccunTaHHOU B cooTBeTcTBHU C 11.2.3.1 mpu ¥ =1.

3.4.2. Topocdepuyeckre JHUIIA, HATPYKEHHbBIE HAPYKHBIM JaBICHHEM

3.4.2.1. Topoctheprueckue THHUIIA, HATPY>KEHHBIE HAPYKHBIM JIABICHUEM, CIEIYET PACCUUTHIBATH
B cooTBeTCTBUHU C 11.3.3.2 mo popmynam (58), (59) u (60) npu Ky=1

KpOMe TOro, HAPYXHOC MOAaBJICHUC HC HOOJDKHO IIPCBBIIATL JOIMYCKACMOC  OaBJICHUC,
ompeaensemoe 1o gopmyie (67).

4. PACYET NNOCKUX KPYTTbIX AHULL U KPbILLEK
4.1. Ob61acTh NPUMEHEHHUsI PACYETHBIX (POPMY.JI
4.1.1. ®opmyibl IPUMEHUMBI 1JIS pacyeTa IJIOCKUX KPYIJIbIX JHUI U KPBIILIEK TP YCIOBUU:

SI_C

<011,
DP

SI—C

4.1.2. JomyckaeTcsi IpOBOJUTH pacueT Npu >0,11, HO 3HaUEHHE JOMYCKAEeMOTr0 JIaBJICHUS,
?

paccuutanHoro 1o gopmyie (75) wim (84), cieayeT yMHOKHUTh Ha MOMPABOYHBIA KOAPPUITUEHT

(70)

Ecnu npu onpenenenuu ToamuHbl qHuma no n.4.2.1 uinm 4.3.1 B pe3ynbTare pacyeTa OKaxkercs,

Sl -
qTo

>0,11, To HEOOXOAMMO AOTMOIHUTEIBHO ONMPEACTUTH JOMycKaeMoe aaBiieHue 1o m.4.2.7
?
uma 4.3.8 1 yMHOKHTH ero Ha Kodddumuent Xp .
IMpu X » Lp]< 2 TOJIIMHY JHUIIA CIEAYET YBEIUYHUTh TaK, YTOOBI OBLIO BHITIOJTHEHO YCIOBHE

K, [p]Zp.

4.2. PacyeT IOCKUX KPYIJIbIX IHUI M KPbILIEK



4.2.1. TonmuHy TJIOCKUX KPYTJIBIX JHUII M KPBIIIEK COCYAOB M amlaparoB, pabOTAIOUIMX I0J]

BHYTPEHHUM H30BITOYHBIM WM HApY>KHBIE JaBICHHEM, PACCUUTHIBAIOT IO opMyIIe

5 28, te,

rae sy, = KKpDy, 'ﬁo] .

4.2.2. 3nauenue kodpduuueHta X B 3aBUCHMOCTH OT KOHCTPYKIMHU JHUIL W KpPBIIIEK
OTpenesNAoT 1o Tabm.3.

Tu UYeprex VYcnoBus 3aKpeIuIeHUst X
i JTHHIIT U KPBIIIEK
1 0 N a2l7s 0,53
);3<’ i
) D, =D
N ;
S N } ! ‘
N—2
N R
2 o a 2085 ¢ 0,50
Y
D =D
LAY P
S N\ '
N »
N )
» —
3 " <0,25 0.45
/ / 5 ~C 4
A
3 | S—¢
Nl D 20,25
N I §1~¢ 0,41
Dy,=D
4 @ S—¢
| <0,5
7 §1—¢ 0,41
s ——
Z s—c
e —e— Z 0,5
i 0,38

(71)

(72)

Tabauua 3



P
s—C
< 0,25
5 ~C 0,45
¢ 50,25
f17¢ 0,41
Dy=D
g a>085's 0,50
Dy=D
&
5 ——
D
)
° 205 04l
////17/9 5| "€ ’
S —-—
R / ¢ 505
— s ¢ 0,38
Dy=D
';; s—C
<05
5 ~C 0,41
s N
N-—2 7% 505
f7c 0,38
Dy=D
v max {S;O,25' 51} < K =max{0,41x
< r < min {7 0,10} s-¢
~ X [1 -0,23— ];
r3 2 §1—¢
s p hl 2r 0’35}




1 | -
10 - - s7¢ ¢ 05 041
“ | by 8§ —¢ >
R4
{2 -
s 7 | =05
F& - s 0,38
———
Dp =D
0,25'8 Lris —8y
30°L 9 £90°
1y 1 Dy, = D; 0,40
A
W i T !
— D’ :
12 2 | Dp =D, o 0,41
¢ wY
NI Der J
(ITompaBka).

4.2.3. 3nauenue kod(pdunmenta ocrnadieHus K, misa gaum u KPBIIIEK, HUMEIONINX OJIHO
OTBEPCTHE, ONPEILISIOT 10 hopMyJIie

(73)

4.2.4. 3nauenve kodpduiuenta ocnadnenus (X ) IS JHUL U KPBILIEK, UMEIOIIMX HECKOILKO
OTBEPCTHH, ONPEIEIAIOT 10 popMyie



{

d;
D
P
K, = rd

\ P

1-2
(74)

)

Kosddumment Ko onpenensor mis Haubonee 0cIabieHHOr0 ceueHus. MakCUMATbHYIO CyMMy
IUISL ATTUH XOpJI OTBEPCTUH B Hanbosee ocaabIeHHOM JHaMETPaIbHOM CEYCHHUH JHUIIA WA KPBIIKH

OIIPE/IEISIOT COITIACHO uepT. 16 o popmyne 24i = max((dy +d3):(by +b3)}.

OCHOBHBIE pacYeTHBIE pa3Mephl OTBEPCTUM yKa3aHbl HA 4epT.16 u 17.

dz
] dz
/ /
4 "
Yepr.16
d;
& di

L Ll V'

Yepr.17

(ITompaBka).

4.2.5. 3nauenne ko>pduiumenra ocnabnenus X, 4 JHUIOI M KpHILEK O€3 OTBEPCTHI
IIPUHUMAIOT paBHbIM 1,0.

4.2.6. Bo Bcex crmyuasx MPHCOSAMHEHUS NHUIIA K o0edalike MUHUMAIIbHAS TONIIMHA MJIOCKOTO
KPYIJIOTO JHHINA JOJDKHA OBITh OOJNbINEe WJIM paBHA TONIIMHE OO€4YalKM, pPacCUMTAaHHOH B

COOTBETCTBUU C 11.2.3.

4.2.7. lomyckaeMoe JaBJIeHUE Ha TIOCKOE THUINE WM KPBIIIKY OMPEeISIoT 0 popmyIie



5 ~¢C

2
K X, D, lole. (75)

[»]-

4.2.8. Tommuny &2 s tunoB coenuHeHus 10, 11 u 12 (cm. Tabmuity 3) ompenesistoT To

bopmyie

max< 11s; Dp —Sl2r . nna tunall
1+ ‘sin Ay
1,25 (76)
» Dy -1y
max< 0.5 Dpn+c; 8 (2——— pmnatuncell, 12.
g Dp

\

4.3. PacdeT IUIOCKUX KPYIJVIBIX KPBILIEK C JOMOJHUTEIbHBIM KPAeBbIM MOMEHTOM

4.3.1.

[Tnockue Kpyrible KPBIIIKA C JONOJHHUTEIBHBIM KpPaeBbIM MOMEHTOM (4epT.18)

pacCcUMTHIBAIOT HA BHYTPEHHEE JaBieHUE 1Mo (popmynam

rac

8 28 te, (77)
2
Slp = KoKﬁDp M . (78)
I3
4 :] /
] Den=lp | Jy
| ¥
a d
Yepr.18

4.3.2. 3nauenue kodpduuuenta Kg Onpenessior no Gopmye



D
1+ 3y = -1
Kg =041 Dex (79)
Dy
DC.II
WX TI0 TpaduKy, IPUBEACHHOMY Ha 4epT.19, B 3aBUCUMOCTH OT OTHOILICHUN D/ Denm v,
0
680 ] el
o
0
g0 3”{ — =t
£ // 1'0 _—
4,60 /7/ // 1} ol et
/ L] ‘-i
0,50 A
’ 4 % *r,a
K7 TR TR T R TR TS
Yepr.19
3nauenue ¥ ompenenstor mo Gpopmysie
F F
W=1+F—H'I/IHI/IW=F_6', (80)
¢ ¢

rae Fg = 0,785pD%,.
4.3.1, 4.3.2. (IloripaBka).

4.3.3. 3nauenne kospduumenta Lo onpenensor o m.4.2.3 wm 4.2.4, eccmn 24y £ 0705 npu
9TOM OTBCPCTHUA AJIA 60HTOB B paCyCT HC MPUHHUMALOT.

4.3.4. ]Ins KpbIIIKK, UMEIOLIEH Ma3 s Meperopojku (Hampumep, Kamep TerIo0OMeHHHKA)
3HaueHue kodduimenta Ky A onpeneracHUs TONLIIMHBL B MecTe nasa (uepT.180) paccuuThIBalOT

C YUYETOM YCHJIHSI OT CKATHUs IPOKJIAIKH B Mase 1o ¢popmyIe



1+ 3y ;3 -1 +9,6§3 -DS“
Kg =041 =X 5 = =, (81)
DC.I‘[

4.3.5. TonmuHy MIOCKOW KPYTJOW KPBILIKHA C JONOJHUTEIBHBIM KPAaeBbIM MOMEHTOM B MECTE
YIUIOTHEHUS §4 (uept.18a) ompenenstor Bo Gpopmyiie

89 Zmax{K;@; %6 ®}+C’ (82)
cI
Fﬁ-P - T

te @ N o

B ¢opmyne (82) unaekc P ykaspiBaeT Ha TO, 4TO BEJIWYHMHA OTHOCUTCS K paboyeMy COCTOSHHIO
WIM UCIIBITAHUAM, @ MHAEKC M - COCTOSTHUIO MOHTaXa.

4.3.6. 3nauenue kodpdunuuenta K OnpenesstoT no Gopmyie

Dy
X;=08 -1 83
DC.H ( )

WK COIrJIaCHO qepT.ZO B 3aBUCUMOCTHU OT OTHOLICHUA TUAMCTPOB.

L0

0.5
/

o.4 Va
03 |—LA

a1

0.0 s
10 11 12 13 1% 15 Den

Yepr.20

4.3.7. TonumHy Kpas IUIOCKOM KPYIJION KPBIIIKH C JAONOJHUTEIBHBIM KPA€BbIM MOMEHTOM BHE
30HBI YIIIOTHEHUS §3 (4ept.18) ompemensror mo dopmyie (82), mpu 31oM BMecTo L, ciemyer

npunaTs 27 .



4.3.8. Jlomyckaemoe naBieHHE I IUIOCKOM KpPYIJIOW KPBIIIKUA C JOMOJHUTEIBHBIM KPAacBbIM
MOMEHTOM TP TIOBEPOYHBIX pacdeTax ONpelesioT o popmyIe

2
[o)e. (84)

L
Ko KgDy

[»]-

5. PACYHET OBEYAEK KOHNYECKUX
5.1. PacyeTHble cXeMbl H pac4eTHbIC TAPaAMeTPhI
5.1.1. Ha uept.21-26 npuBeeHbI pacueTHHIE CXeMbI Y3JI0B KOHHUECKUX 00eUaeK.
5.1.2. PacueTHble mapameTpsl
5.1.2.1. PacueTHble ATUHBI IEPEXOIHBIX YACTEH OMPEEIIAIOT 10 (hopMyIam:

- JUTsl KOHMYeCcKuX obeuaek (uept.214 , 216, 218)

ap =07 D (sl—c);a2=0,7J D (sz—c);

cos oY cos 0l

- JUTsl KOHMYECKOM oOeuaiiku (uepT.22¢ , 226)

D
ay =07 (sp — )
COS QY ’
- JUTsl KOHMYECKOM obeuaiiku (aepT.212)
D
@ = (51 -¢ ) ;
COs 0!y

- JUTsl TUTUHAPUIEeCcKX obedaek (uept.216, 216)

aq = O,Tq"D(SQ -c);

- JUTSI TOPOUAAIIBHBIX TIEpeX010B (uepT.22¢ , 220)

@y = 0,5\) D (s,—c); ay = 0,51,JD(ST -c);

cos 0l

- JUTsl TUTUHAPUYEeCcKoi obevaiiky wim mrynepa (cMm. uept.21e)



ay =1,25,{D(s3 —¢)

Coenunenue obevaek 0e3 TOPONAAIBHOIO NEPexXoaa

o
- 3
s 2 e 1
52
2 p
2 g N
=
- / ry
’ o, oA -3
° S |
o
4¢
o, rs

.7

@ - coeqMHEHUE JIByX KOHMYECKMX 00eUaeK, 6 - COeAMHEHNE KOHNYECKON U IIMIINHAPHIECKOM
obOcyack,
6 - COeIMHEHNE KOHUYECKOH 1 IIMITUHAPHYECKON 00€UaeK ¢ YKPETUISIOIIMM KOJIBLIOM,
2 - COeIMHEHNE KOHMUECKOW 00e4aliki C IMIMHIPUIECKON MEHBIIIETO JUaMeTpa

Yepr.21

Coenunenue o6evaek ¢ TOPOUAAIBHBIM MEPEX010M



@ - coeqMHEHUE JIByX KOHMYECKHX 00euacK, 6 - COeAUHEHNE KOHNYECKON U IIMINHAPHIECKOM
o0eyaek

Yepr.22

OcHoOBHbIE pa3Mepbl KOHHYECKOT0 Mepexo/aa

Yepr.23

Coenunenne KOCOCHMMETPHYHBIX 00edaeK




Konnuyeckast 00euaiika ¢ KOJbLAMH KECTKOCTH

7

Ax

Dy

Yepr.25

Ilos0orue KOHUYECKHE THUIIA

8

¢ - AHUIIE C TOPOUAATBHBIM MIEPEXOJ0OM, O - THHIIE C YKPEIUIIOIUM KOJIbLIOM,
6 - THUIIE 0€3 TOPOHIAIBHOTO MEPEX0/ia U YKPEIUISIOIEro KOblia

Yepr.26

5.1.2.2. PacueTHbIi AUaMeETp TIaIKOH KOHUYECKOH 00edaiiku onpenessioT mo GopMmynam:



- JUTsl KOHMYECKOM oOeuaiiku 6e3 TopouanbHOro nepexona (uept.214 216, 216)

- JUTsl KOHMYECKOM 00euailku ¢ TOpOUJATBHBIM TiepexooM (dept.22a, 226)

Dy =D -14a sin oy ;

D, =D -2[r(cos oy —cos oy )+ 0,72 sin cel];

JJI4 KOHHYCCKHX obeuaek co CTYIICHYATbIM H3MCHCHUCM TOJIIUH CTCHKU IJId BTOpOfI H BCECX

nocieAyoMKUX 4YacTell 3a pacueTHbl guamerp L% maHHON uyacTH oOevaifku HPUHMMAIOT
BHYTPEHHUH uamMeTp OOJIBIIEr0 OCHOBAHUSI.

5.1.2.3. PacueTHblil K03()(PUIIUEHT POYHOCTH CBAPHBIX IIBOB MEPEX0J0B 00€4aeK OMpenessioT

o tabn.4.

Tabmuua 4
PacuerHbiit K03 PULIMEHT TPOYHOCTH CBAPHBIX IIBOB
Bun coenunennii Ilommn.5.3.3, |Ilonm.5.3.4,5.3.8 ITo mn.5.3.5, ITo m.5.3.6,
obeuaex 5.4.3 5.3.7, 5.4.6
53.9,5.4.5
Bnyrtpenunee 0y = [0, 0y = lo, 0y = [0, ©p= min
JlaBJICHHUE 170031 B
pacTsaruBaroas Pap = ¥a {@p; of (OT]
cuia
Hapysitoe Pp= tmin Pp= tmin Pp= tmin Pp =~0q
JaBIICHHUE WIn
CXXUMaroIas cumia {qop; a.;(o.r] {(op; a.f(OT] {qop; of (OT]
Oap = 1

Hsrubaromit ©p= tmin ©p= tmin ©p= tmin ©p= tmin
MOMEHT

{“’p; V“’T] {“’p; V“’T] {“’p; V“’T] {“’p; V“’T]

5.2. O6snacTh ¥ yc/J10BUSI IPHMEHEHHs pacyeTHbIX opmya

5.2.1. Pacuernsie ¢GopMyaBl TPUMEHUMBI IPH COOTHOIICHUH MEXKIY

Hapy’KHOW 00e4aliky M TUaMETPOM B Ipeienax

TOJIIIIMHON CTEHKHU



0,001 < % <0.050.

BrImonHeHNe Takoro yCIIOBUS ISl IOJIOTOT0 KOHWYECKOTo aHuia (21 >70°) He TpeOyercs.

5.2.2. PacuerHble Gopmyibl, puBeaeHHbIe B 1.5.3.2, 5.4.2 u 5.5.1, npUMEHUMBI NIPH YCIIOBHH,
YTO pacyeTHblE TEMIIEpaTyphl HE IPEBHINIAIOT 3HAYEHWM, NMPU KOTOPBIX JOJKHA YUUTBHIBATHCS
MI0JI3y4eCTh METAJJIOB, T.€. NPU TEMIEpaTypax, KOrjaa JIOIMyCKAeMOE HaIPsDKEHHE OIpeNeiseTcs
TOJIBKO TIO TPEJeNly TEKy4eCTH WJIM BPEMEHHOMY COIPOTHBIIEHUIO (IIpeieny Ipo4HOCTH). Ecium
TOYHBIX JIaHHBIX HE UMEETCs, TO (hOPMYJIbl IPUMEHUMBI NIPH YCIOBUH, YTO pacueTHasi TeMIlepaTypa
CTeHKH 00euailku u3 yriaepoauctoil cramu He mnpesbimaer 380 °C, U3 HU3KOJIETMPOBAHHOW CTaIU
480 °C n u3 aycreHutHoi cranu 525 °C.

5.2.3. PacuerHbie (opMyJIbl HACTOSILETO CTaHAAPTa HE MPUMEHHMMBI JUIS pacyeTa Ha MPOYHOCTh
KOHMUYECKUX MEPEX0J0B B MECTaX KPEIICHHsI PyOalIku K KOpIycy.

B stom ciyuae pacuer npoBoaurcs o 'OCT 25867.

5.2.4. PacuetHble (OpMyIIbI HE TPUMEHUMBI, €CIIM PACCTOSIHUE MEXKTY JABYMS COCEAHUMH y3JIaMHU
o0edaek MEHee CyMMbI COOTBETCTBYIOIIMX pPAacCUETHBIX JUIMH 00€YaeK, WM, €CIM PacCTOSHHE OT
Y3JI0B IO ONOPHBIX JIE€MEHTOB COCyAa (32 UCKIIOYEHHNEM I000YHBIX OMIOP M OMOPHBIX KOJIEIl) MEHee
YABOCHHOM pacueTHOH JuHbI o0evaiiku mo m.5.1.2.1.

5.2.5. PacuerHbie ¢GopMyibl NPUMEHHMBI TpPU YCIOBHUH, YTO HCIOJHUTENBHBIC JJTUHBI

HEePEXOIHBIX YacTel o0edaeKk He MEHee PacUeTHBIX JUIHH 41 1 42 .

Ecnu 310 yciioBUE HE BBIIIOIHEHO, HY’KHO IPOBECTH MPOBEPKY JOMYCKAEMOTO JABJIEHUS, TPUUEM
BMECTO & U &3 MOACTaBJISIOT:

- JUTsl COeIMHEHUs 0beuyaek 6e3 TOPOUJAIBHOTO TIepexoa

@ @D
S|g = max 3D 51,8k 5 S2F T MAX{——82,5 ¢
& @3

- JUTSL COETIMHEHMSI 00€YacK C TOPOUIAIBHBIM IIEPEX0I0M MPH onpeeicHrH Koddduimenta § mo
dbopmyte (98)

a a3D
S| T max I—D.‘E;.I.‘,SK ;S T MaR{——85.8

b

al “2

3

“k, § - (hpakTUUECKHE TOIIMHEI CTEHOK TIPHCOEIMHEHHEIX o0euaek (uept.2la, 216, 212, 226).

5.2.6. PacueTHble POPMYIBI Y3JIOB KOHMUECKUX U MIIUHAPUISCKUX 00edaeKk 0e3 TOPOUIaIbHOTO
nepexo/ia MPUMEHUMBI MPU YCIOBUU BBHITIOJTHEHHS YTIOBOTO IIBAa C JBYCTOPOHHUM CILIOIIHBIM
MIPOBAPOM.



5.2.7. I/ICHOHHI/ITCHBHYIO TOJIIIMHY CTCHKHW KOHHUYCCKOI'O 3JICMCHTA B MCCTC COCOAMHCHUSA BYX

obevaek S, §2 wnm Sy, Bcerja NMPUMHUMAIOT HE MEHEe TOJNIIMHBI Sk, ompesenseMoit mo mm.5.3.1
nm 5.3.2,5.4.1 nnu 5.4.2 u 5.5.1 11 COOTBETCTBYIOIIMX HArpy3o0K.

WcnonmuuTenbHas TONIIMHA CTEHKH HWIMHIPUYECKOTO 3JIEMEHTa B MECTE€ COCIUHEHHS JBYX
o0OeJaek JMoKHA OBITh HE MEHEe MUHUMAIBHOW TONIIUHBI CTCHKH, OMpeeNseMoil mo (Gopmynam
pasn.2.

5.2.8. Pacder ykperuieHus OTBEPCTHI KOHHMYECKUX oOedaek MmpoBoAsT B cooTBercTBUU ¢ [[OCT
24755.

5.2.9. Pacyer TONIIMHBI CTEHOK TMEPEXOAHOW dYacTh o00eYaeKk MPOBOASAT IJIMOO METOI0M
MOCIIEOBATEIBHBIX MPUOTMKCHUI HAa OCHOBAHUU TPEIBAPHUTEIHLHOTO MOI0O0pa U TOCIEAYIOIICH
MIPOBEPKH I BRIOPAHHBIX 3HAYCHHIA

D 5 ~¢C
I/I b
59 —C 82_6

1100 cpas3y Ipu MOMOIIH TUATrPAMM.

Pacuer mo auarpaMMam TpPOBOJST JUISl KOHHYECKHX TIEPEXOJ0B, Y KOTOpbix %2=0. Ecmu
JIOITyCKaeMbIe HAIPsDKCHUS MaTEPHAJIOB YaCTel mepexoa OTIIMYAIoTCs APYT OT Apyra, TO pacder Mo
JIuarpaMmam MpoBOJIAT MPU UCTIOTB30BAHUU MEHBIIIETO U3 HUX.

3a momyckaeMoe JaBliEHUE, OCEBYIO CHIIy W M3THUOAIOMIMKA MOMEHT JUIsi KOHMYECKOW oOeuaiiku
MPUHUMAIOT MEHBIIIEe 3HAUYCHUE, MOTYYCHHOE U3 YCIOBHS MPOYHOCTH WM YCTOWYMBOCTHU TIIAIKOM

KOHMUYECKOW 00e4aliku ¥ U3 YCIOBHS TPOYHOCTH NIEPEXOIHOM YacTu.

5.2.10. Pacyer mnpuMEHHMM TaKXe M1 KOCOCHUMMETPUYHBIX 00€uYaeK, COEAMHECHHBIX C

WJIMHAPUIECKUMU obeuaiikamu. PacueTHble BemuuHbl 1, ) u Iy MIPUHUMAIOT 110 4epT.24.
5.3. Konnveckue o06e4aiiku, HArpyKeHHbIe 1aBJIeHHEM
5.3.1. 'mankue KOHUYEeCKUE 00eUalKu, HArPyKeHHbIE BHYTPEHHUM U30BITOYHBIM JIaBIICHUEM
5.3.1.1. TonmuHy CTEHKH ONPEAECISIOT 1Mo hopMyam

g 28gp TC, (85)

pDK , 1

. 86
Zqop[o]—p Cos 0! (86)

Tae sgp =

5.3.1.2. lomyckaeMoe BHyTpeHHEE N30BITOYHOE JTABICHUE ONPEACISIOT 10 popmyie



= . (87)

K

[p] 257}9;:(51(_6)

* (Sx - C)
COS 0!y

5.3.2. 'mankue koHMYECKHE 00eUaliKy, HArpy >KEHHbIE HAPY>KHBIM JIaBJICHUEM

5.3.2.1. PacuerHble (pOpMYIIbI IPUMEHUMBI IIPU yciIoBum ¢ £ 70°,

5.3.2.2. TonumHy CTEeHKH B TMEPBOM MNPUONMKEHHUU oOmpeaessitoT no ¢opmynam m.2.3.2.1 ¢
MOCIeAYIoMIeH PpoBepKoii o Gopmyie (88).

[Ipu mpeaBapUTEIbHOM ONpEACICHHH TONIMHB CTEHKM B KAdecTBE pacdeTHbIX ‘F u g
MPUHUMAIOT BEITMYHHEI, onpenensemsbie o Gopmymnam (91) u (92).

5.3.2.3. JlonmyckaeMoe Hapy>KHOE JJaBJIeHHE ONPEACISIOT 1Mo hopmyiie

[ﬂ=——kh—7, (88)
1 +[ 2" ]
2]z

rac 10mmyCKacMocC IaBJICHUC U3 YCIIOBUSA NPOYHOCTHU!

[P]n= S[U](Sx‘c) ’ (89)

=+ (Sx _C)
COS 0!y

" J0IMYCKAacMOC JaBJICHHUC U3 YCIIOBUA YCTOI>’I‘IPIBOCTH B Ipcaciiax yupyrocTu:

25
20,2-10° & Dy [100(s, - )]”
2]z = (90)
?Zy ' Bl IE DE
D¢ dexTuBHBIC pa3Mepbl KOHNYECKOH 00eUaiiki ONpeAessaioT Mo GpopMyiam:
D-D
Ip =s——; (o1)
2sin oy
D+ D D+
D =max{ Dl; -031(D+ D) O 'tgcel}. (92)
2Cosoy  COS Oy Sg —C

3HaveHue ko3 punreHTa 5| onpenenstoT no popmyie



By = min 1,0-,9,45’95 Dg
Iz Y100(s, —c) |-

5.3.3. Coenunenue obedaek 0e3 ToponnaibHOro nepexona (cm. yepr.2la, 216).

5.3.3.1. Pacuernbie popMyIIbl IPUMEHUMBI IIPH yCIOBUSAX:
oy £70°,08 a9 <op; (8 —€) 2 (55 —¢)

Ecmn (51 -c ) < (32 Y ) , TO IIpY IIOBEPOYHOM pacyeTe CIeAyeT NPUHUMATh
5 € =83 7C.
5.3.3.2. TonmuHy CTEHKH ONPEACISIOT 1o (hopMyam:

_ rDBy 1
ol Wy ~p cosoy’

821’

53 283y te,

(93)

94)

(95)

B cioydae coelMHEHHs KOHMYECKON M IMIMHApUYECKoil obedaek (uept.216) coscy =1, Tlpm

onpeaencHun §; koddpdunment § paccunteiBaloT 1Mo ¢Gopmyne (98) WM ONpeneNsioT 1o

nuarpamme (uept.27).

JAunarpamma 1Jis1 onpeneneHus Kodg@uuuenra npu pacyere TOJIUH CTEHOK IePeXoa10B

oGeuaex &



AN Y N A Y y
A \ N N
NN N N a
N T~y
' \Q”'D-
NN q
N
o . + <
I . NS . N
= o
N A N AN 9 P,
A A N A L ~
L"RNINNT* N P% .
N
L\ s Ny
X NS
SRR ROUNS
N N H
\ A D
i AUAR YA N
g X S 2
T ¥ A N o ]
| 1 (] A"\ N 7
{ AN TR
1 AY "
H 2
1 G N % \
qhai TR TRREN =
IR IGEREEAN SIN IR TS 1
7 09876 5 & 3 ? 149G8 0746 451 (2O 15 18 2
f—~— —-..{Sr"}
S2-¢€

Yepr.27

Pacuer TOJIIIUHBI CTCHKU KOHHUYCCKOT'O 3JICMCHTA HEpeXoaa MpoOBOAAT ¢ NMOMOIIBIO OTHOUICHUA

&5 —C
TOJIIIHUH CTCHOK .
82 -

812[81_6]82p+6. (96)

5.3.3.3. KoaddurueHT Gopmbl onpeAestoT mo Gopmyie
8y = max {0,56}, ©7)

rae £ onpeaenstoT mo Gopmyie

_ ’ Dy | (¢goy —tgory)cosor
§=04 57 -0.25 (98)

2

1+ 5 C]
§y=¢C -
1 p) o s
Jcosaz 2cos oy §y—¢

i coenMHEHMsT KOHMYECKOW M IMIMHApHUYecKoi oOeuaek (3=0) koddduiment £ Moxer
OBITH ompesiesieH no auarpamme (4ept.27 wim 28).



Juarpamma 1Jig onpeneneHus ko3¢ puuuenra § npu BLINOJIHEHUH IOBEPOYHOI0 pacyera

Y ~ P l N 0
\X - A, ll\z’ - lT
N N VAN N N
N ) %.,(,
N N
\\ ot . _%x.) Q
A - NG
P, NANLNN N
N \ N\ Y e LTSN
Vo™ o
b N g
N h ~ S ;
N bV - b0,
N L SENANRELNE
NP RU N
LN Vo
-‘.;-
N oL - ~t £,
N ] 3
45 J‘%«
| T T
S - t <
T T
= <+
1
RS s T
l L \Of
h H T
12 18987 6 5 % J 2 1 ¢ 674856 451 !,Zdl‘l 16 18 2
5:-€
Yepr.28
(ITormpaska).

5.3.3.4. JlomyckaeMoe BHyTpeHHee M30OLITOUHOE WM HapyxkHoe napienue (2] us ycnosus
MIPOYHOCTHU MEPEXOTHOM YaCTH ONPEIEIISAIOT M0 hopMyIie

(p) - 26279 (99)
L+ (55 =c)

COS 0Ly
rae koddduuent §; onpenenstor mo n.5.3.3.3.

5.3.4. CoennHeHre KOHMYECKOW 00€UaliKu C YKPETUISIOMNM KOJIbIoM (uepT.218, 25)

5.3.4.1. PacuetHbie popMyIIbl IPUMEHUMBI IIPH yCIOBUSAX:
oy £70°

- IPU COETUHEHUH C HWIMHAPUIECKOI obeyaiikoi (uept.216)



(sy —¢) 2 (85 —¢).
Ecmn (51 -c ) < (32 Y ) , TO IIpX IIOBEPOYHOM pacUeTe CIEAYET IPUHUMATE 5] ~C =53 —C
- IPU COEIMHEHUH 110 YepT.25 TOJBKO MPHU OTCYTCTBUHU M3TMOAIOIIETO MOMEHTA Ha KOJIbLIE.
5.3.4.2. [1n01maas MonepevyHoro CeYeHus YKpPEIUISIOIero KOJIbla ONpeessioT Mo Gopmyie

IIPU COEIMHEHNUU 110 4epT.216

D% +0,25
4 =pPteen [, Fa*0.23) (100)
8o gy £+0,25
2o e -
e B4 = ok Po_qff2=c (101)
D
Koaddunuent § onpenenstor mubo o popmyie (98), mubo no auarpamme (4ept.28).
Ipu 4 £ 0 ykpennenne KonbLOM KECTKOCTH He TPEOYeETCS;
IIPU COEIMHEHUU 110 4epT.25
2
_pDtgy (102)
8o ]k ®ap

B cimydasx nedcTBHS HAarpy3kd OT HApY’KHOI'O JABJICHMS WJIH OCEBOM CKMMAIOLIEH CUIIBI, WIH
M3ru0aroero MOMEHTa CBAPHOM IIOB CTHIKOBOTO COCIUHEHHSI KOJbIA JIOJDKEH ObITh MpOBAapeH
HETIPEPBIBHBIM IIBOM. [Ipu OIpe/ieieHHH TUTOLIAN OMEPEYHOro cedeHus Ay ClienyeT yuuThiBaTh
TaKXe CEYeHUE CTEHOK 00e4aeK, pacrooKEHHOE MEX/1y HapyKHBIMH [IIBAaMH KOJIbLIa M 00eYaekK.

(ITompaBka).

5.3.4.3. Jlonmyckaemoe BHYTpEHHEE M30BITOYHOE MM Hapy>KHOE JaBlICHUE U3 YCIOBUS MPOYHOCTH
NEPEXOAHOI YacTH ONpeNeNsoT o GopMyIam:

- IpY COEAMHEHMH 110 uepT.218

_ Aaleplsy =9)

[»] DB, + (55 —2) (103)

- IPY COEAMHEHUH 110 4epT.25



~ 8[0]quap
[2]= 4 m~ (104)

5.3.4.4. O6muit ko3P hurueHT GOpMBI AJIs MEPEXOTHON YACTH ONPEILSISIIOT 10 hopMyJIie

84 = max{0,5:8}, (105)

0,4 £ igoly — 83 1+
59 °C

e 9o = - (106)
1+ K[ ]
§q-¢C -
By +[1+ 2 o
2cos oy §9-C
Koadduunentsr Byn B OIPENIEINIAIOT IO (hopMyJTIaMm:
2 = 1,64, [olxea .
2= - By=
(53 -c)Dlsz o) [ohwy * 3702
5.3.4.5. ITpoBepka NpOYHOCTH CBAPHOTO IIBA YKPEIUIAIOLIETO KOJIbLIA
4
st 3 (107)

'

rae i j - cymma BcexX 9(Q(EKTUBHBIX LIMPHH HECYIIMX CBAPHBIX LIBOB MEXKJY YKPCIUISIOLINM

KOJIBIIOM U o0euaiikoi (uept.2186).

Y IpephIBUCTOrO CBAPHOTO IIBA JICHCTBUTENBHAS €r0 IMUPUHA YMEHBIIACTCS B OTHOIICHUH JUTHH
CBApHOTO IIIBA U BCETO NepuMeTpa oOedaiiku. PaccTosiHue Mex 1y KOHIIaMU MPEPHIBUCTHIX CBAPHBIX
[IIBOB JIOJDKHO OBITH HE 00Jiee BOCBMHU TOJIIWH CTEHKHM OOCYAMKH M CyMMa BCEX JUIMH CBapHBIX
IITBOB HE MEHEE TIOJIOBHHBI JTTUHBI KOHTYPa KOJIbIIA.

5.3.5. Coenunenue obedaek ¢ TOPOUIATHHBIM TIEpeXoIoM (4epT.22¢ , 220)

5.3.5.1. PacuerHbie popMyIIbl IPUMEHUMBI IIPH yCIOBUSAX:
oy $70% 0<ay < oy os%< 0,3.

5.3.5.2. TonmuHy CTEHKH ONPEACISIOT 1Mo hopmyiie



Sp 2 pp *C, (108)

o = pDf 1
rae “Tp 2(0p[o]_p COSCEQ' (109)

B cnywae coenuHeHMs KOHMYECKOHM M IMIMHIpUYECKOW obedaek (uepT.226) cos@2=I.

Kospodumment £3 ompenenstor mo popmyne (111) u xosdpdurmentsr & u Sr ompenmensior mo
dopmynam (98) u (112) unu o auarpammam (uept.27 u 29).

JAunarpamma nJiq onpeneneHus kodgduuuenra P IPH pacyere TOJIMIUH CTEHOK IepPexo10B
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5.3.5.3. Jlonmyckaemoe BHYTpEHHEE M30BITOYHOE MM Hapy>KHOE JaBJICHHE U3 YCIOBUS MPOYHOCTH
MEePEXOAHON YaCTH

2 _
(2] - ;;i”p(“ & (110)

+ (ST —c)

COS 0!y



Kosddumment §3 onpenensror no ¢popmyie (111) u xoapdurmmentsr § u §, onpenensior mo
dopmynam (98) u (112) wnu o quarpammam (uept.28, 30).

Jlmarpamma uisi onpeneieHust kodgpduuuenta ., Npu BHINOJHEHHH MIOBEPOYHOr0 pacuera
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5.3.5.4. KoappunmenTs! Gopmbl ONpeaesstoT no popmyaam

- KOO PHUIHUEHT B3

B3 = maz{0,5, §6,} (111)

9

rae £ onpexnenstoT o Gopmyie (98) npu

5 ~¢C
K=]n =1,
&9 —C

- k03 purmeHT 5,



P (112)

_ 1
0,028% -2 () -0y
D b2
1+ §p—C
1 1
+

Jeosoy  Jfcosan

5.3.6. CoeauHeHue MITylLEpa WIM BHYTPEHHETO IMIJIMHIPUYECKOTO KOPIyca C KOHHUYECKOU
obeyaiikoii (uept.212)

5.3.6.1. PacuetHsie ¢hopMysIbl IPUMEHUMBI ITPU BHITIOJIHEHUH yCIIOBHS
oy £70°,

5.3.6.2. TonmuHy CTEHKH ONPEACISIOT 1Mo hopmyiie

53 283y o, (113)
pDB4
Sy = ———
TIC “<P 2(0p[0]—p . (114)

Pacuer TOJIIMWHBI CTCHKHM KOHHWYCCKOI'O 3JICMCHTA HGpCXO,Z[HOﬁ qaCTu HOpoBOAAT € NOMOIIBIO
OTHOIICHHA TOJIINMH CTCHOK

s 3 Sl - s 5
12 2p * e (115)

5.3.6.3. Jlomyckaemoe BHYTpEHHEE M30BITOYHOE MM Hapy>KHOE JaBJICHHE U3 YCIOBUS MPOYHOCTH
MEPEXOAHOI YacTH ONpeNeNsoT o Gopmyie

_2Aolaeplsr =)

(7] : 116
Bﬁ4 + (52 - C) ( )
5.3.6.4. KoadpdurueHT GopMBbI OIPEACIISIOT IO Gopmyie
B4 =max{,0,8y} (117)

2
By =6 +0,75 1722
rae ¥y 42 mpu K ey ; (118)



D ‘
By =04, | 26 £ +0,5 (119)
J -

2
N o s —¢ . 1+K[:1:‘;]
52 ¢ J\(sy —clcos oy 2
2

2
<1

5 ~¢C

K
npu 5y

Koappunment §; MoxkHO B 000HX CiTydasix ONpEACIUTh Takxke 1o auarpammam (uept.31 u 32).

Junarpamma juisi onpenesiennsi kod¢gpgunuenra §, npu pacyere TOJIIHH CTEHOK IMEPEX0I0B
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Jmarpamma uisi onpenesieHust kodgpduuuenta S, Npu BHINOJHEHHH MIOBEPOYHOr0 pacuera
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(ITompaBka).
5.3.7. Ilonoroe KOHUYECKOE JHUIIE C TOPOUTATBLHBIM MEepexoaoM (cM. 4epT.264 )

5.3.7.1. PacuetHble GpOpMyIIbI IPUMEHUMBI JUIS IEHCTBHUS BHYTPEHHETO M30BITOUYHOTO JABJICHUS
TP BBITNIOJHEHUHU YCIIOBUS

oy > 70°
5.3.7.2. TonmuHy CTEHKH IPUHUMAIOT

s 2 min |max {5, 5, 55 + ¢ (120)

: o 2
s, =0,3(D -r) -
p= 03D - o

[01ep ° (121)

rae Sx onpenenstor no m.5.3.1 mpu Dx = D u St onpenensor no n.5.3.5.

5.3.7.3. JlomyckaemMoe BHyTpEeHHEEe N30BITOUYHOE JIaBIICHUE MPUHUMAIOT KaK OOJbIIee U3 3HAUCHUS



(2] = cop[o][ (122)

(s'-o) 90
0,3(D-7r) oy

U MEHBIIIEE U3 3HAYCHUI omnpenensseMpix mo nm.5.3.1 mpu ¢ = m5.3.5 8t ¢ |
b

5.3.8. Ilonoroe KOHUYECKOE JHHUIIE C YKPEIUSIFOIIIMM KOJIBIIOM (CM. 4epT.260)

5.3.8.1. PacuetHble GpopMyIIbl TPUMEHUMBI JUIS IEHCTBHS BHYTPEHHETO M30BITOUYHOTO JABJICHUS
IIPY BBITIOJHEHNUHN YCJIIOBUM:

3] >?0°; S’=SK,

5.3.8.2. TonmuHy CTEHKH KOHUYECKOTO AHUINA ONpeaAesstoT no m.5.3.1.1 npu De=D

5.3.8.3. [lnomaae monepeyHoro CeYeHUsl YKPEIUISIOIIEro Kojblla ompenensitor no 1m.5.3.4.2, B
KOTOPOM IIpH OIIpENEICHUN 8 cliedyeT HpUHITh (51 -c ) =0,

5.3.8.4. JlomyckaemMoe BHyTpeHHEE U30BITOYHOE IaBICHUE OMPEACIISIOT sl KOHWYECKOTO JHHIIA
no .5.3.1.2 mpu D = L u nna yxperismomero xombua 1o 1m.5.3.4.3, B KOTOPOM IIPU ONpeIeIeHUN

82 cnenyer npunsTh (s1 —¢) =0 Pacuer MPUMEHHUM IpH coOmoIeHNH TpeboBanuii 11.5.3.4.5.

5.3.9. Ilonoroe KOHWYECKOE THHIIE 0€3 TOPOUAATBHOTO Mepexoa U 0e3 YKpEeIUIIomero Koubla
(cm. uepT.268)

5.3.9.1. PacuetHble GOpMyIIbI TPUMEHUMBI JUIS IEHCTBHUS BHYTPEHHETO M30BITOUYHOTO JABJICHUS
TP BBITNIOJHEHUHU YCIIOBUS

oy > 70°
5.3.9.2. TonmuHy CTEHKH IPUHUMAIOT
s' 2 min{ max(s ;) s + s (123)
Sio onpeaenstot mo Gopmyne (121) mpu » =0;
Sk ompeznersttor 1o 1.5.3.1 npu D=0,

1 onpenensior no 11.5.3.3.

5.3.9.3. lomyckaeMoe BHyTpEHHEE N30BITOYHOE JaBIICHUE IPUHUMAIOT KaK OOJbIlIee U3 3HAUYCHUS
(2], onpenensiemoro no popmyie (122) npu » =0, 1 MeHbIIee U3 3HaYE€HMH (2], onpenenseMpIx 1Mo

n.5.3.1 npu Sk =s'y D¢ =D ynon5.3.3.

5.3.9.2,5.3.9.3. (Ilonpaska).



5.3.10. ITosoroe KOHMUYECKOE THUILIE, HATPY>KEHHOE HAPYKHBIM J1aBJICHUEM
5.3.10.1. PacueTHblie (popMyIibl MPUMEHUMBI 7S ISHCTBUS HAPY>KHOTO JaBJICHUS IIPH YCIOBUU

oy >70°

5.3.10.2. Jlomyckaemoe Hapy>KHOE [JaBJIeHHE ompenensioT no ¢opmyne (88), momyckaemoe
JaBlieHHE B Tpejaenax IUIACTUYHOCTH o ¢opmyie (89) u jmomyckaemMoe OaBI€HHE B Mpesenax
YIPYToCTH 1o Gopmyie

p el
7, Dy , (124)
v K = tin {0,36; max{g’;f_; >, 0,12}}; (125)
D
£= m (126)
(ITommpaBka).
5.4. Konnveckue o0e4aiiku, HATpyKeHHbIE¢ 0CEBbIMH YCHIUSIMU
5.4.1. 'mankue KOHMYECKHE 00eUaliKK, HArpy>KEHHBIE OCEBOM pacTATHBAIOIIEH CUION
5.4.1.1. TonmuHy CTEHKH ONPEACISIOT 1Mo (hopmyiie
g 28gp TC, (127)
F 1
rae Sxp. - D (o] | cosoy (128)
5.4.1.2. lonyckaemas pacTsAruBarolas cuia
[#]=mly(sg —clog[o]cosoy (129)

5.4.2. 'mankue KOHMYECKHE 00€UaliKy, HArpy >KEHHBIE OCEBOM CXKMMAIOLIECH CHIIOM

5.4.2.1. PacuetHsie popMyIIbl IPUMEHUMBI IIPU yCIOBUU
oy £ ?0°_

5.4.2.2. JlonmyCcKaeMyI0 OCEBYIO CKUMAIOIYIO CHITY [F ] OTIpeNeNIAIoT 1o (hopMyie



. F
(F]=min 4T B e L (130)
1+ [F]I'[ DF
[Flg
rac I[OHyCKaeMaH oCeBad cuJjia u3 yCHOBI/ISI HpO‘-IHOCTI/I
[#]q = wlp(sx —c)lo]cosoy (131)
n ILOHYCKaeMaH OCcBada cujia u3 yCJ'IOBI/ISI yCTOﬁ‘-IHBOCTH B Hpenenax prerCTI/I
2.5
310-1070 7 100(s, -]~
[Flg = Z——— = (Dp cosay)? Ml ; (132)
?3}, DF
0.90+0.1D
Dp=—2—_—"1 (133)
coOs O!l

5.4.3. Coenunenue obedaek 0e3 TopounaaabHOro nepexonaa (uept.214, 216)
5.4.3.1. PacuerHsie popMyIIbl IPUMEHUMBI ITPH BBIMOJIHEHUH ycinoBuid 11.5.3.3.1.

5.4.3.2. JlonyckaeMyl0 OCEBYIO pPaCTATHBAIOLIYI0 WM CHXUMAIOIIYI0 CHITY [F ] U3 YCIOBUS
MIPOYHOCTHU MEPEXOTHOM YaCTH ONPEIEISIOT 0 hopMyIie

(s3 ~ )0l - 0p cos ety
8 ’

[#] ==l (134)

rae kodddurment Gopmpr §5 = max {10, (26 + 1,2} (135)
Koadpunment § onpenenstor o popmyse (98) winu no auarpamme (cm. ueprt.28).

5.4.4. CoeguHeHHWEe KOHMYECKOHW U IIMJIMHAPHUYECKOW 00€4aeK C YKPEIUIIOUIMM KOJBIIOM
(uept.218).

5.4.4.1. PacuetHsie hopMyIIbl IPUMEHUMBI ITPU BBIMIOJIHEHUH ycloBuid 11.5.3.4.1.

5.4.4.2. JlonyckaeMyl0 OCEBYIO pPaCTATHBAIOLIYI0 WM CXUMAIOIIYI0 CHITY [F ] U3 YCIOBUS
MIPOYHOCTHU MEPEXOTHOM YaCTH ONPEIEISIOT 0 popMyIie

(s —c)loly ey

Fl=xD
[#] e :

(136)



re s =max {10,260}, (137)
Koa¢ppunuent Sy onpenensror no popmyie (106), B koTopoit ciaeqyeT IpUHATh By =-035
5.4.4.3. IIpoBepKy CBapHOTrO IIBA YKPEIUISIOLIEr0 KOJIbIA BBIMOIHSIOT 10 11.5.3.4.5.
5.4.5. Coenunenue obevaek ¢ TOPOUAATBLHBIM IIepexoioM (uept.22¢ | 220).
5.4.5.1. PacuetHsie popMyIIbl IPUMEHUMBI ITPU BBIMOJIHEHUH yclIoBuid 11.5.3.5.1.

5.4.5.2. JlomyckaeMyl0 OCEBYIO pPACTATMBAIOLIYI0 WIH CHKUMAIOIIYIO CUILY [F ] U3 yCIIOBUS
MIPOYHOCTHU MEPEXOTHOM YaCTH ONPECISIOT 0 hopMyIie

(5p — C)[o](op COS Oiy

Fl=xD
[#] & :

(138)

rae 87 = max{1,0;8, (28 +12)} . (139)

Koadpurmentsr § u £, onpenenstor no popmynam (98) u (112) nim no nuarpammam (4ept.28 u
30).

5.4.6. CoeauHeHue IITyIEpa WIM BHYTPEHHETO IMJIMHJIPUYECKOTO KOPIyca C KOHHUYECKOU
obeyaiikoii (uepTt.212)

5.4.6.1. Pacuetnbie ¢popMysIbl IPUMEHUMBI IIPU BHITIOJIHEHUH ycIoBUA 11.5.3.6.1.

5.4.6.2. JlomyckaeMyl0 OCEBYIO pPACTATMBAIOLIYI0 WIH CKUMAIOIIYIO CUILY [F ] U3 yCIIOBUS
MIPOYHOCTHU TEPEXOTHOM YaCTH ONPEIEISIOT 0 hopMyIie
(s —c)laly e
[F]=mD-2 ; 2P, (140)
8

rae B3 = max{l,O; (284 ‘1)}. (141)

Koappumment popmer §, onpenenstor mo ¢opmynam (118) wnm (117), wim mo amarpamme
(uept.32).

5.5. Konnueckue o0e4aiiku, HArpy>KeHHbIe H3rH0al0 MM MOMEHTOM
5.5.1. donyckaeMblif U3ru0aromuii MOMEHT PacCYUTHIBAIOT 0 (hopMyam:

- U3 YCJIOBUA TPOYHOCTU

DP
[M] =T[F]’ (142)



IZI€ PACYETHBIN AUAMETP Dp =1 JUIs KOHUYECKOro rnepexoaa (uept.23) u [F ] ONPEACIISIIOT T10
(129);

- U3 yCJIOBUA YCTOﬁqHBOCTH

[a]= (2 , (143)

[#]n; (144)

3.5 (145)
u Dp onpenensior no popmyne (133).

JomyckaeMble 0CeBbI€ CUIIbI ONIPEACIISIOT [F ] no n.5.4.1.2; [F ]n u [F ]E no n.5.4.2.2.
5.5.2. Coenunenus obeyack

5.5.2.1. [lomyckaeMmblii M3ruOalOUIMii MOMEHT M3 YCJIOBUS MPOYHOCTH TIEPEXONHOW YacTh
oTpeAenstoT mo hopmyre

e
[2]=

[#], (146)
I/ IOMyCKAaeMyI0 OCEBYIO CUITY [F ] onpeaensoT mo Gopmynam mm.5.4.3.2, 5.4.4.2, 5452 u
5.4.6.2.
5.6. CoueTanusi Harpy3oK
5.6.1. YcnoBust mpuMeHeHHs HopMyIT

Ecnu koHnueckas obevaiika Harpy>xeHa JaBJIEHUEM, OCEBOW CHUJION M M3TMOAIOIIUM MOMEHTOM U
CyMMa 3KBHBAJICHTHBIX JIaBJICHUN OT 3TUX HArpy30K, OMpeIesIIeMBIX 110 popMyaMm

by = 45 . 16M
F=—=.PM~—=
ng’ ?EDS ’ (147)

COCTaBJISICT Ui COOTBETCTBYIOIIETO pacueTHOro auamerpa menee 10% pabouero naBieHUs, TO
KOHMYECKYI0 00€4aiiKy pacCUnUTBIBAIOT TOJIBKO Ha JEHCTBUE NaBICHUS.



5.6.2. CoBMECTHOE AEHCTBHUE HATPY30K

[Tpu poBepKe MPOYHOCTH WIIH YCTOMYUBOCTH JIJISi COBMECTHOTO JIEHCTBUS HATPYy30K B popmymax
(148) u (150) nna pacyeTHOTrO HApYy>KHOTO JAABJICHHS MOACTABISIIOT MHHYC #, a Il OCEBOM

CKUMAIOLLEW CHIIBI MUHYC B W3rubaroummiit MOMEHT M BCErJa MPUHUMAIOT CO 3HAKOM ILIIOC.
5.6.2.1. 'nankue KOHUYECKUE 00CHaK

B ciyuae neiicTBHs Hapy»KHOTO JaBJICHUS HEOOXOJUMO NMPOBEPHUTH YCIOBUS YCTOWYMBOCTH IO
bopmyie

AL Y
P F] (148)

Kpome Toro, nomkHa ObITh BBIIIOJIHEHA TPOBEPKA YCTONUMBOCTU OT OTAEIBHBIX HArPy30K

lp| < [p}IFI<[F] |2] < [M] (149)

JlonyckaeMble Harpy3ku LZ’], [F ], [M ] onpexaensaoT no nn.5.3.2.3, 5.4.2.2 u 5.5.1. IIpoBepky
MIPOBOJISIT, €CJIM HE BBIMOJIHEHO YCIOBUE 11.5.6.1 X0oTs ObI [l OJJHOTO M3 PACUETHBIX JAUAMETPOB
KOHHYECKOW 00eHalKu.

[Tpu BHyTpeHHeM naBieHuu B popmyie (148) ciaenyer npuHsaTh 2 = 0.
5.6.2.2. IlepexoiHbIC YACTH KOHUYECKUX 00CUaCK.

Kpome npoBepkH yCIIoBHiA IPOYHOCTH OT OTAEIBHBIX HArpy3okK 1o ¢opmynam (149) neobxonumo
IIPOBEPUTH BBIIIOJIHEHUE YCIOBUS

j2, ra

—_—

(] [F]

M

+ 2 <
ik (150)

rae LZ’], [F ], [M ] - JIOMyCKaeMble Harpy3Kd Ui MEepexoAHoN dactu obeuaiiku. IIpoBepky
TIPOBOJIAT, €CIIA HE BBINONHEHO ycioBue 1.5.6.1 npu Ly = L2

[TPNJIOKEHUE 1
O0sa3aTenpHoE

Tabauua 5

I[onycncaeMble HaNpsAKCeHUA NJIA YIJICPOAUCTBIX U HU3KOJECIrHPOBAHHBIX crajaei

‘ JonyckaeMoe HanpsKeHHUE [o], Mlla (krc/cm 2) JUIsL CTaJIEd MapoK




BC13 09I2C, 16I'C 20, 20K
TOJIIIMHA, MM
PacueTHas 020 | cBeime | g0 32 | cBeiIe | go 160 10 1012, 171T°C,
TeMIlepaTypa 20 32 09172 17T'1C,
CTEHKH cocyza 1012Cl1
WM ammnapara,
°C
20 154(154 | 140(140 | 196(196 | 183(183 | 147(147 | 130(1300| 180(180 | 183(1830
0) 0) 0) 0) 0) ) 0) )
100 149(149 | 134(134  177(177 | 160(160 | 142(142 |125(1250| 160(160 | 160(1600
0) 0) 0) 0) 0) ) 0) )
150 145(145 [ 131(131 | 171(171 | 154(154 | 139(139 [122(1220| 154(154 |154(1540
0) 0) 0) 0) 0) ) 0) )
200 142(142 1 126(126 | 165(165 | 148(148 | 136(136 |118(1180| 148(148 | 148(1480
0) 0) 0) 0) 0) ) 0) )
250 131(131]120(120 | 162(162 | 145(145 | 132(132 |112(1120| 145(145 |145(1450
0) 0) 0) 0) 0) ) 0) )
300 115(115]108(108 | 151(151 | 134(134 | 119(119 [100(1000| 134(134 |134(1340
0) 0) 0) 0) 0) ) 0) )
350 105(105 |98 (980) | 140(140 | 123(123 | 106(106 | 88(880) | 123(123 |123(1230
0) 0) 0) 0) 0) )
375 93(930) | 93(930) | 133(133 | 116(116| 98(980) | 82(820) | 108(108 |116(1160
0) 0) 0) )
400 85(850) | 85(850) | 122(122 | 105(105 | 92(920) | 77(770) | 92(920) | 105(1050
0) 0) )
410 81(810) | 81(810) | 104(104 | 104(104 | 86(860) | 75(750) | 86(860) | 104(1040
0) 0) )
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**(46 | 53(530)
0)

* Jlnst pacueTHOM TemnepaTypbl creHku 425 °C.

** Jlns pacueTHOM Temreparypsl cteHku 475 °C.




IIpumeuanus:

1. IIpu pacuetHsix TemnepaTypax Huxke 20 °C gonyckaeMble HaNpsHDKEHHs] IPUHUMAIOT TaKUMU
xe, kak npu 20 °C, npu ycia0BUH JOMYCTUMOIO IPUMEHEHUS MaTepuaia Ipy JaHHON TeMIlepaType.

2. ]I npoMeXKyTOUHBIX PaCUETHBIX TEMIEPATYp CTEHKU JIOIYCKAEMOE HANPSKEHUE ONPEAEIISAIOT

oo " 2
JTUHEWHOW WHTEepHoJsIIMel ¢ okpyrieHuem pesynstatoB ao 0,5 Mlla (5 krc/cm“) B cropony
MEHBILIETO 3HAYCHUS.

20
3. Hns cramu mapku 20 mpu R;7 <220 MIIa (2200 KFC/CMQ) JIOITyCKAEMBIE HAIPSKEHHUS,

20
yKa3aHHbIE B Ta0IL. 1, YMHOXKAIOT Ha OTHOIICHHE g /220 (Rgz 0 /2200).

4. Nns cranu mapku 1012 mpu R; 8}2 <270 MIla (2700 xrc/cm 2) JIOITyCKaeMble HaNpsKCHUS,
yKa3aHHbIE B Ta0J.1, yMHOXAIOT HA OTHOIICHUE R; 8}2 /2770 (R;' 8,2 /2700).
5. Hns cramu mapok 091°2C, 16I°C knaccoB npounoctu 265 u 296 no 'OCT 19281 nomnyckaemblie

HAMpsDKEHUST HE3aBUCHMO OT TOJIIMWHBI JINCTA TPHHUMAIOT PaBHBIMH YKa3aHHBIM B Tpade,
COOTBETCTBYIOIIEH TOJIIMHE CBBIMIE 32 MM.

IMTPUJIOXEHMUE 1. (ITonpaBka).

Tabauua 6

JonyckaeMble HANPSAKEHUS A TEIJIOYCTOHYUBBIX XPOMUCTBIX CTaJIel

Pacuernas Tonyckaemoe Hanpsoxenre 2], MITa (kre/em ?),
TeMIICpaTypa CTCHKH JUISL CTaJIe MapoK
cocyna
wi anmnapara, °C

12XM 12MX 15XM 15X5M | 15X5M-Y
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

375

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

137(1370)
135(1350)
132(1320)
130(1300)
129(1290)
127(1270)
126(1260)
124(1240)
122(1220)
117(1170)
114(1140)
105(1050)
96(960)
82(820)
69(690)
60(600)
50(500)
41(410)

33(330)

137(1370)
135(1350)
132(1320)
130(1300)
129(1290)
127(1270)
126(1260)
124(1240)
122(1220)
117(1170)
114(1140)
105(1050)
96(960)
82(820)
69(690)
57(570)

47(470)

142(1420)
140(1400)
137(1370)
136(1360)
135(1350)
134(1340)
132(1320)
131(1310)
127(1270)
122(1220)
117(1170)
107(1070)
99(990)
84(840)
74(740)
67(670)
57(570)
49(490)

41(410)

114(1140)
110(1100)
105(1050)
103(1030)
101(1010)
99(990)
96(960)
94(940)
91(910)
89(890)
86(860)
83(830)
79(790)
72(720)
66(660)
60(600)
54(540)
47(470)
40(400)
35(350)
30(300)
28(280)

25(250)

200(2000)
180(1800)
170(1700)
160(1600)
150(1500)
140(1400)
135(1350)
130(1300)
126(1260)
122(1220)
118(1180)
114(1140)
108(1080)
97(970)
85(850)
72(720)
58(580)
52(520)
45(450)
40(400)
34(340)
30(300)

25(250)

IIpumeuanus:




1. IIpu pacuetHsix TemnepaTypax Huxke 20 °C gonyckaeMmble HaNpsDKEHHUs] IPUHUMAIOT TaKUMU
xe, kak npu 20 °C npu ycaoBUM JOIyCTUMOTO IPUMEHEHHS MaTepHalla IIpy JaHHOM TeMIepaType.

2. ]It npoMeXKyTOUHBIX PaCUETHBIX TEMIIEPATYp CTEHKU JIOIYCKAEMOE HANPSKEHUE ONPEAEIISAIOT

JUHENHON HHTEpNosIIMEd ¢ OKpyrieHueM pesynbraroB no 0,5 Mlla (5 KrC/CMg) B CTOPOHY
MEHBILIETO 3HAYCHUS.

3. Ilpu pacuetHbix Temneparypax Huxke 200 °C cranp Mapok 12MX, 12XM, 15XM npumeHsaTh
HE PEKOMEHYEeTCH.
Tabnuua 7

JlomyckaemMble HANPSIAKEHUS! LIS KAPONPOYHBIX, 5KAPOCTOMKHUX

U KOPPO3HMOHHOCTOMKHX CTAJIed aYyCTEHUTHOI0 KjIacca

JlomyckaeMoe HarpsKkeHue [O], MIla (xrc/cm 2 ), ISl CTaJIe MapoK
Pacuernas 03X21H21M | 03X18H11 | 03X17H14 | 08X18HI10T, | 12X18HI10T,
TeMneparypa 4I'b M3 08X18HI2T, | 12X18HI2T,
CTEHKH cocyzaa 08X17H13M | 10X17H13M
WJIM anmnapara, 2T, 2T,
°C 08X17H1I5M | 10X17H13M
3T 3T
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) | 113(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)
420 - 107(1070) | 82(820) 101(1010) 135(1350)




430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

107(1070)
107(1070)

107(1070)

81(810)
81(810)

80(800)

100,5(1005)
100(1000)
99(990)
98(980)
97,5(975)
97(970)
96(960)
95(950)
94(940)
79(790)
79(790)
78(780)
76(760)
73(730)
69(690)
65(650)
61(610)

57(570)

134(1340)
133(1330)
132(1320)
131(1310)
130(1300)
129(1290)
128(1280)
127(1270)
126(1260)
125(1250)
124(1240)
111(1110)
111(1110)
101(1010)
97(970)
90(900)
81(810)
T4(740)
68(630)
62(620)
57(570)
52(520)
48(480)
45(450)

42(420)




680 ; ; _ _ 38(380)

690 - - - - 34(340)
700 - - - - 30(300)
IIpumeuanus:

1. IIpu pacuetHsix TemnepaTypax Huxke 20 °C gornyckaeMble HalpsDKEHHUs] IPUHUMAIOT TaKUMU
ke, kak ¥ npu 20 °C, mpu yclOBUU JAOINYCTUMOIO IPHUMEHEHHUs MaTepuana IpH JIaHHOU
TeMIIeparype.

2. JIns1 npoMeXKyTOUHBIX PaCUETHBIX TEMIIEPATYp CTEHKU JIOIYCKAEMOE HANPSKEHUE ONPEAEIIAIOT
MHTEPHOJSIIKUEH IBYX OMMKaWIIMX 3HAYCHHWH, YKa3aHHBIX B TAOJUIlE, C OKPYIJIEHHEM PE3yJIbTaToB

1o 0,5 Mlla (5 krc/cm 2) B CTOPOHY MEHBILIETO 3HAYEHUS.

3. s nokoBok w3 cranu mapok 12X18HIO0T, 10X17H13M2T, 10X17H13M3T nomyckaemblie
HaNpsDKeHUs, TPUBEICHHBIE B Ta0u1.7 ipu Temreparypax 10 550 °C, ymuoxatot Ha 0,83.

4. Ins coproBoro mpokata w3 craau mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T
J0MyCKaeMble HaNpsDKeHUs, IPUBEACHHBIE B Tabn.7 npu Temmneparypax 1o 550 °C, yMHOXAIOT Ha
OTHOILIEHHE

Ryn 2 [ Ryo2
240 | 2400 |’

*
rae Rp0,2 - mpenen TekydecTH MaTepHana COPTOBOTO Tpokara ompenenen o TOCT 5949; mns
coproBoro npokara u3 ctanu Mmapku 03X18H11 nonyckaemsle HanpskeHUs: yMHOkaroTcst Ha 0,8.

5. JIns mokoBoK u coproBoro npokara u3 cranu Mapku 08X18H10T nomyckaeMble HalpspKEHUS,
npuBeJeHHbIE B Ta0.7 nmpu Temnepatypax 1o 550 °C, ymHoxaroT Ha 0,95.

6. Jlnsa nokxoBok u3 cranu mapku 03X17H14M3 nonmyckaemble HamnpsKEHHs, IPUBEICHHBIE B
Tab61.7, ymHoxaroT Ha 0,9.

7. dns noxoBok u3 ctanu Mapku 03X18H11 nomyckaemble HanpspKeHUs, TPUBEICHHBIE B Ta0I.7,
ymHokatoT Ha 0,9; nus coproBoro npokara u3 ctanu Mapku 03X18H11 nomyckaemble HanpsKeHUs
yMHOkatoT Ha 0,8.

8. Hus Tpyd w3 cramu wmapku 03X21H21M4I'b (3U-35) nmomyckaemple HampspKEHUS,
npUBeJeHHbIE B Tab.7, ymMmHOXka0T Ha 0,88.

9. Hna nokoBok u3 cranu mapku 03X21H21M4I'b (3U-35) pmomyckaemble HaIpsDKEHUS,
NpUBEJCHHbIE B Ta0J.7, yMHOXKAIOT HA OTHOIICHUE



Ryn 2 [ Ryo2
250 | 2400 |’

*
rae Rpo,;g - TpeaeN TEeKydecTH MaTepualia mokoBok, ompexaeneH no ['OCT 25054 (mo
COTJIACOBAHHUIO).

Tabnuua 8

JonyckaeMble HANIPSAKEHUS IS AKAPOIMPOUHDIX, }KAPOCTOMKHX
U KOPPO3HMOHHOCTOMKMX CTAJIeH AYCTEHUTHOI'0 U ayCTEHUTO-(GepPUTHOIO KJacca

Jonyckaemoe HalpsKeHUe [o]’ MIla (xrc/cm & ), IS CTane Mapok
Pacuernas |08X18I'8H2| 07X13A | 02X8H22 | 15X18H12C4 | 06 XH28M | 08 X22H6T
temneparypa | T (KO-3) |20 (UC-| C6 (OII- | TIO (DU-654) AT, ,
CTEHKH COCya 46) 794) 03XH28M | 08X21H6
WJIM anmnapara, AT M2T
°C
20 230(2300) |233(23301133(1330)| 233(2330) | 147(1470) | 233(2330)
)
100 206(2060) |173(1730/106,5(106| 220(2200) | 138(1380) | 200(2000)
) 5)
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) 1127(1270 83(830) | 186,5(1865) | 117(1170) | 166,5(1665
) )
300 144(1440) 1120(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)
)
IIpumeuanus:

1. IIpu pacuetHsix TemnepaTypax Huxke 20 °C gornyckaeMble HaNpsDKEHHs] IPUHUMAIOT TaKUMU
ke, kak ¥ npu 20 °C, mpu yclOBUM JAONYCTUMOIO IPHUMEHEHHUs MaTepuana IpH JIaHHOU
TeMIIeparType.



2. ]It npoMeXKyTOUHBIX PaCUETHBIX TEMIIEPATYpP CTEHKU JIOIYCKAEMOE HANPSKEHUE ONPEAEIISAIOT
MHTEPHOJSIIMEH IBYX ONMMKaWIIMX 3HAUCHHH, yKa3aHHbBIX B Talnuue, ¢ okpyrienuem ao 0,5 Mlla

(5 krc/em 2) B CTOPOHY MEHBIIET0 3HAUCHHUSI.

IMTPUJIOXEHUE 2
CrnpaBouHoe

MexaHu4ecKHe XapaKTePUCTHKH:
AJIS1 YTJIePOAUCTHIX H HU3KO0JIETHPOBAHHBIX cTajIel - Ta0Ja.1 n 2,
AJISl TEIJIOYCTOHYMBBIX XPOMHUCTBIX cTajei - Ta0J1.3 1 4, VIS JKapONPOYHBIX, }KAPOCTONKHX
¥ KOPPO3MOHHOCTOMKHX CTaJIeil ayCTEHUTHOIO M aYyCTEHNUTO-()eppUTHOrO KJacca - TabJ.5 u 6

Tabnuua 9
PacueTHOE 3HAYCHHUE Tpesena Tekydectn & , MITa (krc/cm 2 ), JUIsl cTaneu
MapokK
Pacuetnas BCr3 09I2C, 16I'C 20mn 10 1012, | 171C,
TeMIlepaTypa 20K 0912 | 17I'1C,
CTEHKH COCya 10I2C1
WIIY amrapara,
°C
TOJIIMHA, MM
10 20 | cBblIe o 32 cBoiie | 1o 160
20 32
20 250(250|210(210|300(3000)| 280(280 | 220(220| 195(195 | 270(270 | 280(280
0) 0) 0) 0) 0) 0) 0)
100 230(230|201(201 |265,5(265|240(240  213(213 | 188(188 | 240(240 | 240(240
0) 0) 3) 0) 0) 0) 0) 0)
150 224(224|197(197 | 256,5(256 | 231(231 | 209(209 | 183(183 | 231(231 | 231(231
0) 0) 3) 0) 0) 0) 0) 0)
200 223(223 | 189(189 |247,5(247|222(222 | 204(204 | 177(177 | 222(222 | 222(222
0) 0) 3) 0) 0) 0) 0) 0)
250 197(197 | 180(180 {243(2430)| 218(218 | 198(198 | 168(168 | 218(218 | 218(218
0) 0) 0) 0) 0) 0) 0)
300 173(173 | 162(162 226,5(226 | 201(201 | 179(179 | 150(150 | 201(201 | 201(201
0) 0) 3) 0) 0) 0) 0) 0)
350 167(167 | 147(147 |210(2100)| 185(185| 159(159 | 132(132 | 185(185| 185(185
0) 0) 0) 0) 0) 0) 0)
375 164(164 | 140(140 | 199,5(199 | 174(174 | 147(147 | 123(123 | 162(162 | 174(174
0) 0) 3) 0) 0) 0) 0) 0)
400 - - 183(1830)| 158(158 - - - 158(158




0) 0)

410 - - - 156(156 - - - 156(156
0) 0)
420 - - - 138(138 - - - 138(138
0) 0)
Tabmuua 10
PacueTHOE 3HAYCHHE BPEMEHHOTO COMPOTHBICH!S fm, MITa (Krc/CM2 ),
JUISL CTalleld MapoK
Pacuernas BCr3 0912C, 16I'C 20 u 20K 10 1012,
TeMIlepaTypa 09172,
CTEHKH CcOCy/1a 17T°C,
WJIM anmnapara, 17T'1C,
°C 10I'2C1,
TOJIIMHA, MM
1020 | cBeime | 1m0 32 |cBbuue 32| no 160
20
20 460(4600 | 380(380 |470(4700|440(4400 | 410(4100) |340(3400) 440(4400)
) 0) ) )
100 435(4350| 360(360 |425(4250| 385(3850 | 380(3800) | 310(3100) | 385(3850)
) 0) ) )
150 460(4600 | 390(390 |430(4300| 430(4300 | 425(4250) | 340(3400) | 430(4300)
) 0) ) )
200 505(5050 | 420(420 |439(4390| 439(4390 | 460(4600) | 382(3820) | 439(4390)
) 0) ) )
250 510(5100| 435(435 |444(4440| 444(4440 1 460(4600) 1 400(4000) | 444(4440)
) 0) ) )
300 520(5200 | 440(440 [445(4450| 445(4450 | 460(4600) 374(3740) | 445(4450)
) 0) ) )
350 480(4800| 420(420 |441(4410/441(4410 | 430(4300) |360(3600)  441(4410)
) 0) ) )
375 450(4500| 402(402 |425(4250|425(4250 | 410(4100) |330(3300)  425(4250)
) 0) ) )
Ta6muma 11
Pacuernas PacueTHOe 3HaYeHHe Tpenena TekydecTn £p0,2 ,MIla (krc/cm )
TeMIepaTypa CTeHKH o
JUIsL CTaJiel MapoK
cocyna
niu anmnapara, °C
12MX 12XM 15XM 15X5M I5X5M-Y
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)
Tabmuma 12
PacuerHas PacueTHOE 3HAUYCHHE BPEMEHHOTO COMPOTHBIeH!s fm ,MITa (krc/
TeMIieparypa CTeHKH 3
cocyna I/IJIOI/ICaHHapaTa, s CT?J/IIGI‘;’MapOK

12MX 12XM I5XM I15X5M 15X5M-VY
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)
420 410(4100) | 421(4210) = 421(4210) | 300(3000) | 462(4620)
Tabmuma 13
Pacuernas PacueTHOE 3HAaY€eHHE Tpeena TeKydectn Kpn,2, MIla (kre/cm 4,
TeMIIEpaTypa CTCHKH e —
cocy/a Wi
anmnapara, °C
08X18I'8 | 07X13A |02X8H22 | 15X18H12C4 | 08X22H6T | 06XH28M
H2T 20 Co6 THO (ODU-654) , AT,
(KO-3) | (UC-46) (DII-794) 08X21H6 |03XH28M
M2T JAT
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 - 1700700 - ; ; 160(1600)
)
375 - 165(1650] - ; ; 157.5(157
) 5)
400 - 160(1600] - ; ; 155(1550)
)
Tab6muma 14
Pacuernas PacueTHOe 3HAUCHUE BPEMEHHOTO COpoTUBIeHHs Yom, MIIa (krc/cm 4,
TEMIIEpaTypa CTCHKH JUIs CTATIeH MApOK
cocyna,
w anmnapara, °C
08X18I'8H | 07X13AI'20 | 02X8H22C6 | 15X18H12CY | 06XH28M /T
2T (UC-46) | (DI1-794) TIO ,
(KO-3) (OU-654) | 03XH28M/IT
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)
Tabmuua 15
PacueTHO€E 3HaueHME IpEAEna TEKYUECTH Rp 1,0, MIIa (krc/cm & ),
JUISL CTalleld MapoK
Pacuernas 12X18HIO0T, | 08X18HI10T, |03X21H21M| 03X18H11 | 03X17H14
temneparypa crenku | 08X18HI2T, | 08X18HI12T, 4I'b M3
cocyna 10X17H13M2 | 08X17H13M?2
uim annapara, °C T, T,
10X17H13M3 | 08X17H15M3
T T
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) - ] ]

[Mpumeuanue. [Ipenen Tekydectu Iisi TOKOBOK, COpPTOBOTO mpokata u Tpyo mpu 20 °C cuemnyer
MIPUHUMATD:

RgED (nucra)
- 17151 TOKOBOK 13 ctanu Mapok 12X18HI10T, 10X17H13M2T, 10X17H13M3T ~ T ;
Rg? g (mucTa)
- JUIS TIOKOBOK M COPTOBOTO mpokara u3 cranu mapku 08X 18H10T — T ;
- JUI COPTOBOIO TpokaTa u3 craiau mapok 12X18HI10T, 10X17H13M2T, 10X17H13M3T - 1,15
20
Rp0,2 (coprta);
R;lo 0 (mucra)
- J7Is1 TIOKOBOK U3 cTaju Mapok 03X17H14M3, 03X18H11 - T >
RgED (nucra)

- JUIs1 COPTOBOTO Tpokara u3 ctaau mapku 03X18H11 — 125 ;



- uis Tpy© u3 cranu mapku 03X21H21M4I'b (3U-35) ~

1,14

RgED {(nucta)

b

- IS TOKOBOK U3 cTamu mMapku 03X21H21M4I'B (3U-35) - 108" Rf,g,g (OKOBKH),

rue R;g)z - Ipelen TeKydecTH Marepuana MokoBok onpeneneH no I'OCT 25054 (mo

COTJIACOBAHHUIO).

Taobnuua 16

PacueTHOe 3HauYeHHe mpesesa TekydecTd £pp2, MIla (kre/cum & ),

JUISL CTajield MapoK

Pacuetnas 12X18H10T, | 08X18HI10T, | 03X21H21M | 03X18H1 | 03X17H14
temneparypa ctenku | 08X18H12T, | 08X18HI12T, 4I'b 1 M3
cocyzaa 08X17H13M | 08X17H13M2
unu annapara, °C 2T, T,
08X17H13M | 08X17H15M3
3T T
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(122| 100(1000)
S)
410 180(1800) 128(1280) - 121,5(121| 98(980)
)
420 180(1800) 128(1280) - 121(1210)| 97,5(975)
430 179(1790) 127(1270) - 120,5(120| 97(970)

5)




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) ] ]

* Ilnsa craneit 08X17HI3M2T, 08X17H15M3T npenen tekydectu npu 20 °C paser 200(2000)
MlIla (xrc/cm 2 ).

IIpumeuanus:

1. Jns mokoBok u3 cranmu Mmapok 12X18HI10T, 10X17H13M2T, 10X17H13M3T npenenst
TEKy4eCTH, IpUBeACHHBIC B Ta0. 16, ymHOXkaroT Ha 0,83.

2. Ins coproBoro mpokarta w3 craau mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T
npeiesbl TEKy4eCTH, MPUBEICHHbBIE B Ta0.16, yMHOXKAIOT Ha

Ry2 [R;U,z ]

240 | 2400

*
rae £p0,2 - Ipenesa TEKy4ecTH MaTepuaina coproBoro npokara onpeaeinet no I'OCT 5949.

3. Jlna mokoBok M coproBoro mpokara u3 cranu mapku 08X18HI10T npenensr tekydecrtw,
npuBeJeHHbIE B Ta01.16, ymHOXkatoT Ha 0,95.

4. JIna nmokoBok u3 ctanu Mapku 03X17H14M3 npenens! TeKydecTd, MpUBEACHHbIE B Tabm.16,
yMHOXkatoT Ha 0,9.

5. Jlns moxoBok u3 cranmu Mmapku 03X18HI11 mpenensl TekydecTu, nmpuBeleHHbIE B Tabm.16,
ymHOXkatoT Ha 0,9; mist coproBoro mpokarta u3 cranu mapku 03X18HI1 mpenensl TekyuecTu
yMHOXkatoT Ha 0,8.



6. s tpy6 w3 cramu mapku 03X21H21M4T'b (3U-35) npenenbl TeKydecTH, MPUBEACHHBIE B

Tab61.16, ymHosxatot Ha 0,88.

7. s noxoBok u3 cranu Mapku 03X21H21MA4I'b (31-35) npenensl TEKy4eCTH, IPUBEICHHBIE B

Tab611.16, yMHOXKAIOT Ha OTHOILICHHUE

Ryn 2 [ Ryo2
250 | 2500 |
rue R;g,g - Ipelen TeKydecTH Marepuana MokoBok onpeneneH no I'OCT 25054 (mo
COTJIACOBAHHUIO).
Tab6numa 17
PacueTHoe 3HaYeHHEe BPEMEHHOTO CONPOTHBIEHUS Ry, MITa (krc/cm & ),
JUISL CTaJield MapoK
Pacuernas | 03X21H21M 08X22H6T|03X17H14 | 03X18H | 08X18H10T | 12X18H10T
TeMIleparypa 4I'b , M3 11 , ,
CTEHKH cocyza 08X21H6 08X18HI12T | 12X18H12T
WM anmnapara, M2T , ,
°C 08X17H13 | 10X17H13
M2T, M2T,
08X17H15 | 10X17H13
M3T M3T
20 550(5500) | 600(6000) | 500(5000) | 520(520| 520(5200) | 540(5400)
0)
100 540(5400) | 583(5830) | 474(4740) | 450(450| 480(4800) | 500(5000)
0)
150 535(5350) | 550(5500) | 453(4530) | 433(433 | 455(4550) | 475(4750)
0)
200 535(5350) | 515(5150) | 432(4320) | 415(415| 430(4300) | 450(4500)
0)
250 534(5340) | 503(5030) | 412(4120) | 405(405 | 424(4240) | 443(4430)
0)
300 520(5200) | 500(5000) | 392(3920) | 397(397 | 417(4170) | 440(4400)
0)
350 518(5180) - 376(3760) | 394(394 | 408(4080) | 438(4380)
0)
375 517(5170) - 368(3680) 1 392(392 | 405(4050) | 437(4370)
0)
400 516(5160) - 360(3600) | 390(390 | 402(4020) | 436(4360)
0)
410 - - 358(3580) | 388(388 | 400(4000) | 434(4340)




0)

420 - 356(3560) | 386(386 | 398(3980) | 432(4320)
430 - 354(3540) 3840()384 396(3960) | 431(4310)
440 - 352(3520) 3820()382 394(3940) | 430(4300)
450 - 350(3500) 3800()380 392(3920) | 428(4280)
460 - - O-) 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)
* Jlnst pacueTHO#M TemnepaTypbl creHku 550 °C.

I[MPUJIOXEHMUE 3

CrnpaBouHoe

Tabnuua 18

Kos¢guumeHnt 1uHeitHOro pacmimpeHus

Mapka cranu PacuerHoe 3HaueHue kodppuirenTa
o ~106 , °C—1 , Iipu 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, 17T°C, 17T"1C, 10T"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, 12X18HI2T, 03X17H14M3, 16,6 17,0 18,0 18,0 18,0
10X17H13M2T, 10X17H13M3T, 08X18H10T,
08X18HI2T, 03X18H11, 08X17H13M2T,

08X17HISM3T

03X21H21M4I'b 14,9 15,7 16,6 17,3 17,5
06XH28MUAT, 03XH28MAT 15,3 15,9 16,5 16,9 17,3
08X18I'8H2T 12,3 13,1 14,4 14,4 15,3

[TPNJIOKEHUE 4
O0sa3aTenpHOoE

PacueTHble 3HaYeHNSI MOYJIsl POOJIBLHON YIIPYTrOCTH

%20

=

S1s .

S

S 16 \, NS

S £7 W NN
&gy AN AN
3" \ S

100 200 300 400 500 600 “°C
1 - yrnepoaucTsle 1 HU3KOJIETUPOBAHHBIE CTANIN; 2 - TEIUIOYCTOMYNBBIE U KOPPO3ZUOHHOCTOMKHNE

XPOMHUCTBIE CTaJIN;
3 - )KapoIpOUHBbIE, KAPOCTONKHE U KOPPO3UOHHOCTOMKHE ayCTEHUTHBIE CTAIH

Tabauua 19

Cranb Mopyib IpoI0JIBHON yIIPYTOCTH

10 E MIIa (10 y: KFC/CMz) pu Temneparype, °C

20 | 100|150(200/250 300|350 400|450|500|550| 600|650 700

Yraepoaucrsie 19/19/181,8/1,7|1,7/1,6|1,5|14]| - - -
Y HU3KOJIETUPOBAaHHBIE 9,176 16 1 |4]5]0




cTain

TernoycToiuuBbIE U 2,112,112,0/1,9/1,9
KOppO3U- OHHOCTOMKHE S5 5 8] 5
XPOMUCTBIE CTAIIN

1,918/ 1,7|1,7] 1,6

1,5 1,4] - | -

YKaponpounsie u 20(20/19/19/19/19|1,8|1,8|1,7/ 1,6 1,6/1,5/14|1,3
KapoCTOMKHE o,0/97714 0,510 4]|7,0/2]3]2
AyCTCHUTHBIC CTAJIH
ITPUJIOXXEHUE 5
O0s3arenpHOE
Taonuua 20

Ko3¢p¢unueHTH NPOYHOCTH CBAPHBIX LIBOB

3nayenue ko3 dunmeHTon
MIPOYHOCTHU CBApPHBIX IIIBOB
Bup capHoro mBa Jnvna JlnmHa
KOHTPOJUPYEMBIX | KOHTPOJIHPYEMbIX
IIBOB OT 00IIei IIBOB OT 0O0IIei
JUIMHBI COCTAaBIISACT | UIMHBI COCTABIISAET
100%* ot 10 no 50%%*
CThIKOBOW WM  TaBpOBBIE C  JIBYCTOPOHHHUM 1,0 0,9
CIUTOLITHBIM IpOBapoM, BBITOJIHAEMBIN
ABTOMAaTUYECKOM U II0JIyaBTOMaTUYECKON CBapKOU
CThIKOBOM C NOJIBAPKOM KOPHS LIBA UM TaBPOBBIM C 1,0 0,9
JIBYCTOPOHHUM CIUTOIIHBIM IpOBapoM,
BBITOJIHSAEMBINA BPYUHYIO
CTBIKOBOW, JOCTYNHBI CBAapKe TOJNBKO C OJIHOU 0,9 0,8
CTOPOHBl W HUMEIOIMHA B TpOLECCe CBAapKu
METAJUIMYECKYIO MOAKIIAAKY CO CTOPOHBI KOPHS 1IBa,
NPUJIETAIONIYI0 10 BCEH UIMHE IIBa K OCHOBHOMY
MeTaJury
BraBp, ¢ KOHCTPYKTHBHBIM 3a30pOM CBapHBacMbIX 0,8 0,65
JeTajneu
CTBIKOBOH, BBINIOJHIEMBIM  aBTOMAaTHYECKOH H 0,9 0,8
IIOJIyaBTOMAaTHUYECKOW CBapKOM C OJAHOW CTOPOHBI C




(hIFOCOBOY MITH KEPAMUYECKOM MOIKIIATKON

CTBIKOBOW, BBINOJIHAEMBIA BpPYYHYKO C OJHOMU 0,9
CTOPOHBI

0,65

* O0beM KOHTPOJIA ONIPCACIACTCA TCXHUICCKUMU TpCGOBaHI/IHMI/I Ha U3roTOBJICHUC U IIPpaBUJIaMU

I'ocroprexnaazopa CCCP.

IMTPNJIOXEHUE 6
CrnpaBouHoe

Tab6muma 21

TepMI/IHbI, HCIOJb30BAaHHbIC B CTAHAAPTE, U UX YCJIOBHbIEC 0003HAYEHHS

Tepmun YcnoBHOE
o003HaYCHUE
[lmomaae monepeyHoro ce4eHus KoJiblia )KECTKOCTH, MM 2 (cm 2) Ay
PacueTHble ITUHBI IEPEXOIHBIX YacTel o0edaeKk, MM (CM) @y, ay
dakTHYeCKHe UTMHBI IEPEXOIHBIX YacTell oOeuaek, MM (cM) @iy @2
be3paszmepHbie KO3PPUIHEHTHI By By By By
s A, T, T,
Bs, Bg, By
Paccrosinne Mexay ABYMs CMEXHBIMU KOJIBIIAMH KECTKOCTH, MM (CM) b

JUIMHBI XOpA OTBEPCTUH B JHUILAX, MM (CM)
CymMma npuOaBOK K pacYeTHBIM TOJIIMHAM CTEHOK, MM (CM)

[TpubaBka 17151 KOMIICHCALUU KOPPO3UH U HPO3UH, MM (CM)
[TpubaBka /17151 KOMIEHCAMU MUHYCOBOTO JOMYCKa, MM (CM)
[TpubaBka TexHOIOTHYECKAS, MM (CM)

BHyTpeHHul AuaMeTp cocyia Wiy anmapara, Mm (CM)

BHemHuii 1uaMeTp OKpYKHOCTH JHUIIA WJIM KPBILIKKA TOJUIMHOM 1, MM

B(1=1,2,3..7%)
c
€1
<2

€3




(cm)

Cpennuit auameTp NpoKIaaKu, MM (CM)

D¢ dhexkTuBHBINA AUaMETp KOHUYECKOH 0Oeuaiiku Mpu BHEUIHEM JaBJICHHM,
MM (CM)

D¢ dexkTuBHBIA IUAMETp KOHHYECKOM oOedailku NMpH OCEBOM CXKATUU U
u3rude, MM (cm)

PacuetHblit nuaMeTp riIagKkoi KOHHYECKOH 00edalku, MM (CM)
PacuerHblil fuameTp IHUINA (KPBIIIKK) U KOHUYECKON o0euaiiku, MM (cM)

Hapyxublii nuametp cocyna wiM anmapara, a TakKe JUaMeTp MEHbBIIETO
OCHOBaHUSI KOHMYECKOH 00edaiiku, MM (CM)

Haumenpmmii quaMeTp Hapy>KHOW YyTOHEHHOM 4acTH KPBIILIKU, MM (CM)
JlumeTp 6ONTOBON OKPY>KHOCTH, MM (CM)

JluameTp OTBEpPCTHS B THULIE WU KPBILIKE, MM (CM)

JlnameTp OTBEpPCTHIA B THUIIIAX, MM (CM)

Mopyne NpoAOABRHOM yHPYrocTH IpU pacueTHOM Temmeparype, Mlla
(KFC/CMz)

PaccrosiHue Mexay LEHTPOM TSDKECTH MOMNEPEYHOTO CEUEHHUs KOJbla
KECTKOCTU U CPEMHHON TOBEPXHOCTHIO 00eUaiiku, MM (CM)

PacueTHOe oceBoe pacTsruBaroiiee WM CKuMarolee ycuinue (0e3 yuera
HArpy3KH, BOSHHUKAIONICH OT BHYTPEHHETO M30BITOYHOTO WU HAPYKHOTO
nasnenus) H (xrc)

Harpy3ska Ha 6051ThI KperuieHus KpbImku, H (kre)
PaBHozelicTByIOIas BHyTpeHHeTo naBiaeHus H (kre)

Peaknus npoxnanku, H (krc)

Jlommyckaemoe pacTsaruaroliee wiv cxumatoiiee ycuwiue, H (kre)

JlomyckaeMoe OCEBOE CKMMAIOIIEE YCWJINE U3 YCIOBHUS YCTOMUMBOCTH B
npenenax ynpyroctu, H (krc)

Dy

d

di (1=1,2,3 ...

)
E




JlomyckaeMoe OCeBOE CKMMAIOIICE YCHIUE M3 YCJIOBUS MPOYHOCTH IPH
® =1, H (xrc)

JlomyckaeMoe OCEBOE CHKUMAIOLIEE YCHIIUE, ONPENEIIEMOE M3 YCIOBHS
MECTHOW yCTOMYMBOCTH B Mpefenax ynpyroctu, H (kre)

JlonmyckaeMoe OCEBOE CHKUMAIOLIEE YCHIIUE, ONPENEIIEMOE M3 YCIOBHS
o01eit ycToWYMBOCTH B Iipezienax ynpyrocts, H (krc)

BricoTa BBITyKIOM YacT AHUINA Oe3 ydeTa HWIMHIPUYECKONW YacTH, MM

(cm)

JIvHa IWIMHAPUYECKON YaCTH OTOOPTOBKH JTHUIIL, MM (CM)

Bricora cedeHuss Kousblla JKECTKOCTH, W3MepsieMas OT CpPEAUHHOU
MMOBEPXHOCTU 00eYaiKu, MM (CM)

O dexTUBHBI MOMEHT HHEPIMU PACUYETHOTO IMONEPEYHOr0 CEUeHUs

KOJIbLIa )KECTKOCTH, MM & (cm 4)
MoMEHT UWHEepIUU  TOMEPEeYHOTO  CEYEHUs  KOjJblla  YKECTKOCTH

OTHOCUTEIBHO OCH, MNPOXOASALIEH Yepe3 LEHTP TSKECTH NONEPEYHOTO
CeUeHUs KOJIbIa

(oTHOCHTENBHO OCcH A — X ), MM & (c™m 4)

PacuerHbiii 3((eKTUBHBIE MOMEHT WHEPIUH PACUETHOTO IONEPEUYHOTO

CEUYEHHUSI KOJIbLA KECTKOCTH, MM & (cm 4)
KoadduiimeHT KOHCTPYKINH MIOCKUX JHHII U KPBIIIEK

be3pa3zmepHbie KOAPPUIHEHTHI

Koadduiment xecTkocTH  o0edaliKy, MOAKPEIICHHOW  KOJbIIAMH
KECTKOCTH

KoaddurmenT ocnabiaeHus mIoCKUX JHUIL (KPBIIIEK) OTBEPCTHEM
[TonpaBo4HbIi KO3 PUITHEHT
KoaddutmenT npuBeneHus paanyca KpUBU3HbI SJUTUIITUYECKOTO THUIIA

PacuerHast jyiMHA IWIMHAPUYECKON oOedaliku, YKPEIJICHHOW KOJIbLaMH
AKECTKOCTH, MM (CM)

(7],
(#]g

[#]g2

Ky,Ky, K5,
Ky, Ks5,Kg,%7




PacuerHas qvHa riaaakoi odevaiiku, MM (cM)

DddexTuBHAS ATMHA KOHHYECKON 00edaliku, MM (CM)

D¢ dexTuBHAT ATMHA CTEHKH O00CUaliKu, YUUThIBaeMas MpHU ONpeAeTICHUN
3¢ (HEeKTUBHOTO MOMEHTA WHEPIIUH, MM (CM)

[IpuBenenHas niauHa, MM (CM)

Paccrosinne mMexay ABYMsI KOJIBLIAMH YKECTKOCTU MO OCSIM, MPOXOASIINM
yepe3 UEHTP TSHKECTH MOMEPEYHOr0 CEUEHHUS KOJIEL dKECTKOCTH, MM (CM)

Paccrosiarie Mexay KpaHUMHU KOJIBIIAMU JKECTKOCTH U CIEIYIONIMMH
3¢ (HEeKTUBHBIMU dIIEMEHTAMH JKECTKOCTH, MM (CM)

JIniHa TPUMBIKAIOLIETO JJIEMEHTA, YYWUThIBaeMas IMpHU OINpeaeTIeHUN
pacueTHO# JuuHbI { Wik L, MM (CM)

PacuerHsbIit n3rudaronuii MomeHT, H-MM (Krc-cm)

Jlommyckaemblii n3rudarommii MoMeHT, H-MM (Kre-cm)

JlonmyckaeMblii M3rHOAIONIMI  MOMEHT M3 YCJIOBHUS YCTOHYHMBOCTH B
npenenax ynpyroctd H-mwm (kre-cm)

JlonmyckaeMblii M3rHOaromuii MOMEHT W3 YCIOBHS MPOYHOCTU Ipu ¥ =1,
H-MMm (krc-cm)

Koadduuuent 3amaca MNpOYHOCTH 1O BPEMEHHOMY CONPOTHUBICHHIO
(mpeneny NpOYHOCTH)

KoadduuuenT 3amaca npoyHOCTH 10 MpeIeNy JUTUTEIbHON MPOYHOCTH
KoadduuuenT 3amaca mpoyHOCTH IO MpeeIy M0JI3y4ecTH
KoadduuuenT 3amaca mpoyHOCTH 110 Mpeseny TeKy4eCTH
KoaddummenT 3anaca ycToiuyuBOCTH

PacueTtHOoe BHyTpeHHee H30BITOYHOE WIM HapyxHoe naBienue, MIla

(xkrc/cm 2 )

OKBHUBAJIEHTHOE [JaBJICHME IPU HArpy>KeHuUM oceBbM ycuineM, Mlla

(xkrc/cm 2 )

DOKBHUBAJICHTHOE MaBJICHHE MNpPU HArpy>KeHUU M3THOAIONIUM MOMEHTOM,

[]

(1]

[ ],

Pr

Py




MIla (xrc/cm 2 )

Jlommyckaemoe BHYTpeHHEE H30BITOUHOE WM HapyKHoe aaBineHue, Mlla

(krc/cm i )

Jlomyckaemoe HapyKHOE JaBICHUE U3 YCIOBHS YCTOMYMBOCTHU B IIPEAEIIax

ynpyroctu, Mlla (krc/cm 2 )

JlomyckaeMoe Hapy»KHOE [aBJ€HHE W3 YCIOBHs TpodHocTH mnpu ¥ =1,
MlIla (Krc/c:M2 )

JlommyckaeMoe BHYTpEHHEE M30BITOYHOE [aBICHHE WM HAPYKHOE,
OTIpe/IeTIIEMOE U3 YCIIOBHSI MIPOYHOCTH WM YCTOWYMBOCTH BCell oOeuaiiku

(c xombIiamu xxectkocTH), Mlla (krc/cm 2)

Jlonyckaemoe Hapy»KHO€ JaBJICHHE W3 YCIOBHUS YCTOWYMBOCTH BCEU
obcuaiikn (C KOJIbLIAaMH JKECTKOCTH) B mpeaenax ympyroctu, MIla

(xkrc/cm 2 )

JlommyckaeMoe Hapy>KHOE JIaBJICHUE U3 YCIOBHS MPOYHOCTH BCEH 0Oedalku
npu ¥ =1, MIla (krc/ cm 2)

JlommyckaemMoe BHYTpEHHEE M30BITOYHOE [AaBICHHE WM HAPYKHOE,
OTIpe/ieNIIeMOe W3 YCIOBHUS TMPOYHOCTH WIM YCTOMYMBOCTH oOOeuaiiku

MEXTy ABYMsI COCETHUMU KOJIbIIlaMu kecTkocTi, MIIa (krc/cm 2)

JlomyckaeMoe NONEpPEYHOE yCUIINE U3 YCIIOBUSL YCTOMUMBOCTH B MpEAeax
ynpyrocty, H (krc)

JlomyckaeMoe MONEepevyHoe YCUIIME U3 YCIOBHs NpouHocTd npu ¥ =1, H
(xrc)

Pacuetnoe nonepeunoe ycunue, H (xre)
PaBHOzelcTBYIOIIas BHYTPEHHETO aBIeHUS Ha JHUILE (KpbILKy), H (kre)

Homyckaemoe nomnepeuHoe ycunue, H (kre)

Pannyc xpuBU3HBI B BEpIUMHE JHUIIA 110 BHYTPEHHEW IOBEPXHOCTU, MM

(cm)

bonrosas Harpyska, H (kxrc)

Peaxnus npoxnanku, H (krc)

(2]g

(2]n

(7]

(Pliz

[Plin

(7]




MuHuManpHOE  3HAYEHHWE  TMpelesia TEKYy4YeCTH INpPH  pPaCUECTHOU

temneparype, MIla (krc/cm 2 )

MuHuManbHOE 3HaueHue mpenaena TekydecTu npu Temmeparype 20 °C,
MlIla (Krc/c:M2 )

MuHuMabHOE 3HAUYEHUE YCIOBHOIO NpeEZesia TEKYUECTH MPH PacuyeTHOU
Temreparype (HampspkKeHHe, IpH KOTOPOM OCTaTOYHOE yJUITMHEHHE

cocramsieT 0,2%), MlIla (krc/cm 2 )

MuHMManbHOE  3HAY€HHE  YCIOBHOTO  Mpejaena  TEKy4ecTH  IpH
2

temnepatype 20 °C, MIla (krc/cm “)

MuHMManbHOE  3HAYEHHWE BPEMEHHOTO  CONpPOTHBICHHS  (Tpenena

MIPOYHOCTH) MPH pacueTHOI Temnepatype, MlIla (krc/cm 2)

o 5
CpenHee 3HadueHME INpelena UIMTENbHOM mpouHocTH 3a 10 4 mpu

pacueTHoOil Temnepatype, MlIla (krc/cm 2)

o . 5 o
Cpemunii  1%-up1ii 1penen 1mom3yuectd 3a 10 OpU pacyeTHOU
p p Yy pu p

temneparype, MIla (krc/cm 2 )

MuHuMaIbHOE 3HAUYE€HUE YCJIOBHOIO INpEfesia TEKYUECTH MPH PacuyeTHOU
Temmeparype (HampspkeHWe, IpH KOTOPOM OCTaTOYHOE yJUTMHEHHE

cocraBmsieT 1%), MIla (krc/cm 2 )

BuyTpennuii pagumyc OTOOPTOBKM KOHHMYECKOW oOedaiiku (AHHMINA), MM

(cm)

Panuyc BeITOUKH, MM (CM)
Hapy>xHblii paguyc 0TOOPTOBKH TOPOCHEPUIECKOTO THHUILA, MM (CM)

HcnonHuTenbHas TOIIIMHA CTCHKA 00€YaliKu, MM (CM)

HcnomuuTenbHas TONIIMHA CTEHKA KOHUYECKOW 00edaiiku, MM (CM)
TomnmuHa KppIIIKK B MECTE YIUIOTHEHUS, MM (CM)

PacueTrHas TonmuHa CTEHKH oOedaiiku, MM (CM)

PacueTHas ToNIIKMHA CTEHKH KOHUYECKOH oOeualiku, MM (CM)

mi10°

r1,0/10°

Ry10




Pacyernass TonmmmHa CTEHKU MHUINA (KPBIIIKK) WM MEPEXOJHON YacTH
KOHHYECKOU 00eUaiiKu, MM (CM)

PacueTHas ToNIMHA CTEHKH MEPEXOTHOM YacTH 00edalku, MM (CM)

VcnonHuTeNbHAS TOJIIUHA CTEHKH TOPOUAATBHOTO MEPeXoa KOHUUECKOM
obeyvaifku, MM (CM)

HUcnonaurenpHas TOJIIIMHA CTCHKHU IIOJOIrOoro KOHHMYCCKOIoO JHHINA, MM

(cm)

Pacuernas TOJIIMHAa CTCHKU HGpGXOIIHOfI JaCTu C TOPOHUJAJIbHBIM
MepeXo0I0M, MM (CM)

PacuerHas TonirHa Moxororo AHMINA, MM (CM)
D¢ dexTUBHBIEC TOMIIMHBI CTCHOK MEPEXOTHOM YacTh oOedaek, MM (CM)

UcnonnutenbHas TOMMIMHA CTEHKW AHUINA (KPBIMIKK) WIA MEPEXOTHOMN
YacTH KOHUYECKOH oOeuaiiku, MM (CM)

HcnonmuuTenbHas TONIIMHA CTEHKH MIEPEXOTHOM YacTH oOedaku, MM (CM)
TonmuHa KppIIKY BHE YILIOTHEHUS, MM (CM)
TomnumHa yTOHEHHON YacTH THUIIA B MECTE KOJIBIIEBOM BBITOUKH, MM (CM)

[[IupuHa MOMEPEYHOTO CEYCHUS KOJIbIIA KECTKOCTH B MECTE €r0 MPUBAPKH
K obeuaiike, MM (CM)

Hecymas muprHa KoJabLeBOro CBapHOIo 1IBa, MM (CM)

[TonoBuHa yriia pacTBOpa MpH BEpIIMHE KOHMUECKOM 00edyaiiku, rpas

KoadduunenTs! popmbl

[TorpaBo4HBII KOA(PHHUIMEHT K TOITyCKAEMBIM HAIPSKEHUSIM

(ol
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OTHoOLIEHNE TOMYCKAEMbIX HAIIPSHKEHUI

I'ubkocTh 21emMenTa

Slp

82}3

52
53

54

OE;OZI;QQ

By, 82, 83, B4,

85, 8¢, 67, 8g,

8,85, 8, By,
By

)




Jlonyckaemoe HanpsipKeHue pu pacueTHoi Temnepatype, MlIla (krc/cm 2)

Jonyckaemoe HanpsbkeHue npu remnepatype 20 °C, MlIla (krc/cm 2)

I[onyCKaeMoe HapsDKCHUC JIS1  KOJIbIHAa JKCCTKOCTHU IIpH pacquHoﬁ

temneparype, MIla (krc/cm 2 )

Jlommyckaemoe — HampspDKeHHE  JUIsl  MEePEXOAHBIX — 4YacTedl  oOedaek
(UMIMHAPUYECKUX M KOHMYECKHMX) IIpU pacyeTHOM Temmeparype, Mlla

(xkrc/cm 2 )

MaxkcumanbHast CyMMa JUTMH XOpJ OTBEpCTHH B Haubojee ociabiIeHHOM
JMaMEeTPaIbHOM CEYCHUH JTHUINA WM KPBIIKHA, MM (CM)

KoadduureHTs poOYHOCTH CBapHBIX IIBOB

KoadduuneHTs! TpOYHOCTH CBapHBIX IIBOB B TOPOC(PEPUUECKUX THHILAX
(B 3aBUCHUMOCTH OT PacCIOJIOKEHU)

KoadduimeHT mpouHOCTH CBapHBIX MIBOB KOJIBIIA KECTKOCTH
KoadduimeHT mpouyHOCTH MPOJOIBFHOTO CBAPHOTO MIBA
PacuerHblit K03()(HUITUEHT TPOYHOCTH CBAPHOTO IIIBA
KoadduimeHT mpoyHOCTH KOJIBIIEBOTO CBAPHOTO IIBA

KoadduimenT mnpoyHOCTH  MOMEPEYHOr0  CBApHOTO  MIBa  JUIS
YKPETUISIONIET0 KOIbIla

KoadduiimenTsl CHIKEHUS JOMYyCKAEMBIX HAMPSDKCHUW MPH pacueTe Ha
YCTOWYUBOCT:

- U3 YCJIOBUSL MECTHOM YCTOWYUBOCTH IIPU OCEBOM CXKATUU
- U3 YCJIOBHUS OOIIEH YCTOWYHUBOCTH MPU OCEBOM CIKATUHU

- U3 YCIIOBUS MECTHOM yCTOMUMBOCTHU MPHU U3THOE
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IMTPUJIOXEHMUE 6. (ITonpaBka).
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