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Hacrosiuit ctangapT ycTraHaBIMBaeT HOPMBI M METOJBI pacuera Ha MPOYHOCTh HMIMHAPUIECKUX
o0eyaek, KOHMYECKMX 3JIEMEHTOB, JTHHII WM KPBIIIEK COCYJOB M aIllapaToB M3 YIIEPOAUCTHIX M
JICTUPOBAHHBIX CTalei, TNpPHUMEHSEMBIX B XUMHYECKOH, HedremepepadaThiBalomeil M CMEXHBIX
OTpacIIsiX IPOMBIIIICHHOCTH, pabOTAIONMX B YCIOBUSX OJHOKPATHBIX W MHOI'OKPATHBIX CTaTHYECKUX
Harpy3oK II0J] BHYTPCHHHM H30BITOUHBIM JABJICHHEM, BaKyyMOM WM HapYKHBIM H30BITOYHBIM
JIABJICHUEM U TIOJl ACHCTBHEM OCEBBIX W TOMEPEUHBIX YCHIMHA M HM3TMOAIONIMX MOMEHTOB, a TaKKe
YCTaHaBIAMBAECT 3HAUCHMS JOMYCKAEMBIX HANPHKEHWN, MOAYJIA MPOJOIbHOM YOPYroCTH U
K03((GHUIMEHTOB NMPOYHOCTH CBAPHBIX IIBOB. HOPMBEI M METOABI pacyeTa Ha MPOYHOCTH IPHMEHHUMBI
npu cobmonennn «lIpaBun ycTpolicTBa M 0e30MacHON IKCIUTyaTalliM COCYAOB, PAaOOTAIOIIUX ITOJ
JaBIICHHEM», yTBepkaeHHBIX [ocroprexnHamzopom CCCP, m mpH YCIOBHM, YTO OTKJIOHEHHS OT
reoMeTpuyeckoil (hOopMBI M HETOYHOCTH H3TOTOBJICHHS PACCUMTHIBAEMBIX JJIEMEHTOB COCYIOB M
aImnapaToB HE MPEBBIIIAIOT JOIYCKOB, YCTAHOBICHHBIX HOPMATUBHO-TEXHUUECKONU JOKyMEHTALMEH.




1. OBIIUE TPEBOBAHUS

1.1. PacueTHasi TemMnepartypa

1.1.1. PacuerHylo TeMmmepaTypy HWCHOJB3YIOT JUIS OINpeAeieHus (U3UKO-MEXaHMYECKUX
XapaKTEePUCTUK MaTepHaja 1 JIOMYCKaeMbIX HAIPSKCHUH.

1.1.2. PacuerHyl0 TemmepaTypy ONpENENSIOT Ha OCHOBAHMM TEIUIOTEXHHUYECKHX PACUYCTOB WIIH
PEe3y/IbTaTOB UCIIBITAHUH.

3a pacyeTHyI0 TeMIepaTypy CTEHKH COCy/a WM ammapaTa NMPUHUMAIOT HauOoibliee 3HAUYEHHE
TemriepaTypsl cTeHku. IIpu temmepatype Hmke 20°C 3a pacueTHyIO0 TeMIlepaTypy IpH OIPEACICHIH
JIOIyCKaeMbIX HalpspKeHNH npuHuMaioT temmeparypy 20°C.

1.1.3. Ecim HEeBO3MOXHO MPOBECTH TEIUIOBBIC DPACUCTHl MM HM3MEPEHHS W €ClIH BO BpeMs
SKCIUTyaTallid TEMIIepaTypa CTEHKH IOBBIIIAETCA A0 TEMIEpaTyphl CpeIbl, CONpHKacaromeiics co
CTEHKOH, TO 32 PACUETHYIO TEMIIEpaTypy CIEAyeT NPHHUMATh HanOOJBIIYI0 TEMIIEpaTypy Cpensl, HO
ne Hiwke 20°C.

IIpm oborpeBe OTKPBITHIM IUIAMEHEM, OTPAaOOTAaHHBIMH Ta3aMH WM 3JIEKTPOHArpeBaTeIsIMU
pacyeTHyI0 TeMIlepaTypy HIPHHHUMAIOT PaBHOW Temmeparype cpenpl, yBenmdeHHod Ha 20°C mpu
3akpeIToM oborpese 1 Ha 50°C mpu mpsiMoM 000TpeEBe, €CITH HET 0OJIee TOYHBIX JaHHBIX.

1.2. Padouee, pacueTHOe ¥ MPOOHOE JaBJieHHE

1.2.1. Tlog pabouuM paBIEHWEM I COCyAa M ammapaTa CIeAyeT MOHHMATh MaKCHMalIbHOE
BHYTpEHHEE H30BITOYHOE WM HApY)KHOE JABJICHHWE, BO3ZHHKAIOIIEE NMPHU HOPMAIBFHOM IPOTEKaHWU
pabodero mporecca, 0e3 ydera THAPOCTATHIECKOTO IABJICHWS Cpelsl W 0e3 ydera JOIMyCTHMOTO
KPaTKOBPEMEHHOT'O IOBBIIICHUS JIaBICHHUS BO BPEMsI JIEHCTBHUS NMPEAOXPAaHUTEIHLHOrO KialaHa WU
JIPYTHX MIPEAOXPAHUTENBHBIX YCTPOHCTB.

1.2.2. Tlon pacyeTHBIM JaBJICHHEM B PabOYMX YCIOBHUSIX JUISI QJIEMEHTOB COCYIOB M amIapaToB
CJIelyeT TOHNMATh JIaBJICHHE, Ha KOTOPOE MPOBOJMUTCS MX PAacydeT Ha MPOYHOCTb.

PacueTHOoe naBiieHHE ISl 2IEMEHTOB COCY/A WM anmapaTa NPUHUMAIOT, KakK MPaBHIIO, PAaBHBIM
pabodeMy HaBICHHIO WM BBIIIE.

[Ipy mOBBIIIEHNH [aBIICHWS B COCYJE WM amlapaTe BO BpPEeMs NEHUCTBUS MPEIOXPaHHUTEIBHBIX
ycrpoiictB  Gomee uyem Ha 10%, mo cpaBHeHHWIO C paboO4mMM, 3JIEMEHTHI ammapara JOJKHBI
paccunTbiBaThCsl Ha JaBieHue, paBHoe 90% paBieHWs TpH TOJHOM OTKPBITMM KJIANaHA WA
MPEOXPAaHUTEILHOTO YCTPOWUCTBA.

J171st 25IeMEeHTOB, pa3AelsIIOIHX IPOCTPAHCTBA C Pa3HBIMHU JaBICHUAMH (HAMpHMeEp, B almaparax ¢
oborpeBaroIMu pyOaIikaMu), 33 pacueTHOE AABICHHUE CIIeyeT IIPUHAMATD JIH00 Ka)KI0€ JaBJICHIE B
OTAENBHOCTH, JHOO [aBIEHHE, KOTOpPOe TpeOyeT OONbIIeH TONIIMHBI CTEHKH PacCUYUTHIBAEMOTO
anemenTa. Ecnm obecrnieunBaercsi OAHOBPEMEHHOE ACHCTBHE NABJICHMI, TO AOMYCKAaeTCs HMPOBOIUTH
pacdeTr Ha pa3HOCTh AaBleHUI. Pa3HOCTH NaBiieHHS] MPUHUMAETCS B Ka4ECTBE PACUCTHOTO JIaBICHHSA
TaKkKe JUI1 TakUX OJIJIEMEHTOB, KOTOpPBIE OTIEISIOT TNPOCTPAHCTBA C BHYTPCHHHM H30BITOYHBIM
JIABJICHUEM OT MPOCTpaHCTBA C aOCONIOTHBIM JAaBJICHMEM, MEHBIIUM 4YeM aTMmochepHoe. Ecnm
OTCYTCTBYIOT TOYHBIE IAaHHBIE O PA3HOCTH MEXAY aOCOMIOTHBIM JABICHHEM W aTMOC(EPHBIM, TO
a0COTIOTHOE JTaBIICHHUE TPUHUMAIOT PABHBIM HYJIIO.

Ecnm Ha s;meMeHT cocyna WM ammapara AEHCTBYeT THMAPOCTaTHYECKOEe JABJICHHE, COCTABIISIONICE
5% wu BeImIe pabodero, TO pacueTHOE JAaBJICHHUE AJIS STOrO 3JIEMEHTa JODKHO OBITH MOBHIIICHO HA 3TO
K€ 3HAUCHHE.

1.2.3. Tlox npoOHBIM IaBICHHEM B COCyAe WM ammapare clieqyeT HNOHHMAaTh IaBJICHHE, NpPHU
KOTOPOM TPOBOANTCS UCTIBITAaHHUE COCY/Ia MM ammapaTa.

1.2.4. Tlox pacyeTHBIM JaBJICHHEM B YCIOBHSX MCIBITAHUI JUIS SJIEMEHTOB COCYJIOB HIIM aIlllapaToB
CJIeyeT TIOHUMATh JABJIEHNE, KOTOPOMY OHHM TIOIBEPTAIOTCSI BO BpeMs MPOOHOTO MCTIBITAHNS, BKIIFOYAs
THIPOCTATHYECKOE TaBIICHNE, €CIIN OHO COCTaBIsieT 5% wmmu 6onee mpoOHOTO TaBIICHNS.

1.3. PacueTHble yCHINS U MOMEHTHI

3a pacueTHbIE yCHIHMSI 1 MOMEHTHI TIPHHUMAIOT JEHCTBYIONIUE TSI COOTBETCTBYIOIIETO COCTOSIHUS
HarpyKeHusi (Hampumep, NpH OKCIUTYaTalWd, HCIBITAHHH WIH MOHTAXE), YCWIHS M MOMECHTE,
BO3HMKAIOIIHE B pE3ylbTaTe IEHCTBHSA COOCTBEHHOH MaccChl IPHUCOEAWHEHHBIX TPYyOONIpPOBOIOB,
BETPOBOM, CHETOBOM M APYIUX HArpy30K.

PacuetHble ycunusi © MOMEHTBI OT BETPOBOM Harpy3Ku U CEUCMUYECKUX BO3AECUCTBUN ONPENEISIOT
no 'OCT 24756.

1.4. lonyckaemoe HanpsikeHue, KO3 PUIMEHTHI 3aMaca NPOYHOCTH U YCTOHYMBOCTH

1.4.1. JTomyckaeMoe HampspkeHHe [o] mpu pacdere 1O TpEAETBHBIM Harpy3kaMm COCYIOB H
anmapaToB, pabOTAIOUINX MPU CTATHIECKUX OJHOKPATHBIX™ HArpy3Kax, ONPE/IeIsIIOT:

JUISL YTIIEPOANCTBIX M HU3KOJIETUPOBAHHBIX CTaJICH
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* Ecim cocynpl 1 anmapaThl paboTaroT IpH MHOTOKPATHBIX CTATHYIECKHX HAarpy3kax, HO KOTMYECTBO IIUKIOB
Harpy»XeHHs OT JABJICHHS, CTCCHCHHOCTH TEMIIEPAaTyPHBIX Ae(opMaryii Wi JPYTUX BO3ACHCTBUH HE MPEBHIIIAET
10°, To Taxas Harpyska B pacuerax Ha NMPOYHOCTh YCIOBHO CUMTACTCS ONHOKPATHOM. IIpH ONpeIeIeHHH dmcia
IUKJIOB HATPY>KCHUS HE yINTHIBAIOT KojeOaHue Harpy3KH B mpejenax 15% pacueTHOH.

IIpenen moms3y4ecTd UCHONB3YIOT IJSl ONPENEIECHUS IOIMYCKAaeMOIr0 HANpPSDKEHHS B TeX CIIydasx,
KOTJa OTCYTCTBYIOT JAHHBIE IO MpeAeny AMUTEIbHON MPOYHOCTU WU IO YCIOBHSIM SKCILTyaTalluu
HE0OXO0IMMO OrPaHUYUTh BEMIUHY JedopManun ([epeMenieHust).

IIpn oTCcyTCTBMM [aHHBIX 110 YCIOBHOMY Ipeneny Tekydecth mpu 1 %-HOM ocTaTO4HOM
VIUIMHEHUH JOMYyCKAeMOe HANPsDKEHUE JUTSl ayCTCHUTHON CTaId ONpeaessitoT o dopmyie (1).

JIy1st yCTIOBHMiA UCTIBITAHMS JIOTTYCKAaeMOEe HalpshKEHUE ONpeesisiioT 1o Gopmyre
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1.4.2. KoaddurmeHnTs! 3amaca MpOYHOCTH JOJDKHBI COOTBETCTBOBATh 3HAUCHUSAM, IIPUBEICHHBIM B
Tabim. 1.

Tab6mmna 1
VCIl0BHE HarpyKeHUS Koa¢punment 3anaca npouynoctu

n, n, n, n,
Paboune ycrmoBus 15 2,4 1,5 1,0
VCoBuUs UCIIBITAHUS:
- TUAPABIMYECKUE UCIIBITAHUS 1,1 - - -
- IIHEBMATHYCCKHE UCITEITAHMS 1,2 - - -
VYcaoBus MOHTaXKa 1,1 - - -

st cocynoB m ammaparos rpynmsl 3, 4 o «[IpaBuiaM ycTpoicTBa M 0€30IaCHOM SKCILTYaTaIH
cocyzoB, paboraromux 1oy aasieHrem» I'ocroprexnanzopa CCCP koa¢¢unueHT 3amnaca npoyHOCTH
10 BPEMEHHOMY COTIPOTHBIICHUIO N, JIOITYCKASTCsl IPUHUMATH PaBHBIM 2,2.

B ciydae, eciu goiryckaeMoe HalpsDKEHUE JUTs ayCTEHUTHBIX CTalell onpenessitor o ¢popmyie (1),
K03()GUIMEHT 3amaca MPOYHOCTH Ny MO YCIOBHOMY MNpejieny TeKydecTH Rpgo mis pabouux ycrmoBuid
IpUHAMaeTcs paBHbIM 1,3

Jlis cocynoB M ammaparoB, pa0OTAIOMMX B YCIOBHSX IION3YYECTH IPH PACYETHOM CpOKE
sxerryararmuu 10° 10 2-10° 4, kosddummentT 3amaca npousocti N, pasen 1,5. IIpu pacueTHOM cpoke
sxermyararuy 2-10° 4 omyckaercs K03((UIMEHT 3amaca MPOYHOCTH N, IPHHUMATH PaBHEIM 1,25,
€CIT  BBIITOJHAIOT KOHTPOJNb O KApPONPOYHOCTH M JUIMTENbHOW IUIACTHYHOCTH MaTepHajga B
SKCIUTYaTalliy, a OTKJIOHEHHWE B MEHBIIYI0 CTOPOHY JUIMTEIbHOM NPOYHOCTH W MOI3YYECTH OT
cpenHero 3HaueHns He npebimaet 20%.

Pacuer Ha IPOYHOCTH IMIIMHAPHIECKNX 00€YacK M KOHMYECKHUX 3JIEMEHTOB, BBITYKIIBIX M IFIOCKHX
JIHWII IS YCJIOBUM WCTBITAaHUS NPOBOJWTH HE TpeOyeTcs, eclM pacdeTHOE AaBJIEHHE B YCIIOBHSIX
UCTIBITAaHUSL Oy/leT MEHbIE, YeM pacyeTHOE JaBJICHWE B pPa0OYMX YCIOBHAX, YMHOXKEHHOE Ha
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1.4.3. TlonpaBouHblli KO3(GQUIMEHT K MOMyCKaeMbIM HampspkeHusiM (1)) JODKEH ObITh paBeH
eIMHHUIE, 32 WCKIIOYEHHEM CTAIBHBIX OTJIMBOK, JUIL KOTOPHIX KO3()(GHUIMEHT 1 MMEET CIexylone
3HAYCHMS:

0,8 - 1 OTIIMBOK, MOJBEPTaIOIINXCSI HHINBHIyIbHOMY KOHTPOJIIO HEPa3pyLIAIOIMHI METOIaMH;

0,7 - m1st OCTAJIBHBIX OTJIMBOK.

1.44. ]Jlnsa crameif, MIMPOKO WCHONB3YEMBIX B XHMHYECKOM, HEPTEXUMHUECKOM U
HedrenepepabaThIBaIOIIEM MAIIMHOCTPOCHNH, JOIIYCKaeMble HaNpsDKeHUS JUIs pabodynX yCIOBHH MpH
1 = 1 JOIKHBI COOTBETCTBOBATH PUBEACHHBIM B IPWIIOXKEHUH 1.

1.4.5. [Ins cTambHOTO JIMCTOBOTO MPOKATA, W3TOTOBISIEMOr'0 COTIACHO TEXHHMYECKUM YCIOBHUSIM IO




JIByM TPYIIIaM TPOYHOCTH, JOIyCKaeMble HAIPSDKEHHSI JUIS NIEPBOM IPYMITBI MPOYHOCTH MPHHUMAIOT
no tabn. 5 mpunoxenust 1. st IMCTOBOTO TpoKaTa BTOPOM Tpyrmbl mpoudoctd (cramu BCr3rmc,
BCr3cr, BCr3Tc u 09I'2C) nomyckaeMoe HampspKeHHE, MpUHUMaeMoe 1o Tabi. 5 nprioxenus 1,
yBenmmuuBaloT Ha 6%, a g cramm 0912 - ma 7%. Ilpu mpumenennn craneir BCt3nc BCr3cn u
BCr3I'mic BTOpoi#i rpymiisl npoyHocTH ipu Temneparype Boinie 250°C, a craneit 0912C u 09I'C Bropoit
rpynisl npouHocTH mpu Temneparype Boime 300°C nomyckaemble HaNpsDKEHHS MPUHUMAIOT TaKUMH
K€, KaK JUIsl CTaJI¥ TIEPBOM IPYIIIBL.

1.4.6. Pa3pemraercs nomyckaemoe Hampspkenue mpu temrepatype 20°C ompenensarts mo m. 1.4.1,
NpUHAMAs TapaHTHPOBAHHBIC 3HAYCHHS MEXAHMYECKHX XapaKTEePHCTHK B COOTBETCTBHH CO
CTaHAApTaMH WM TEXHUYECKHIMHU YCIOBHSIMH HA CTallM C YYETOM TOJIIMHBI JIMCTOBOTO Ipokarta. Ilpu
TIOBBIIIEHHBIX TeMIIEpaTypax JIOMyCKaeMble HANPsHKSHHUS, IPUHAMAEMbIE ¢ YIETOM TOJIIMHBI TPOKaTa
W TPYIIT IPOYHOCTH CTaJIM, Pa3pemraercsi ONpeaeiiaTh 0 HOPMATUBHO-TEXHUIECKOHW JOKyMEHTAIHH,
YTBEPXKICHHOW B YCTAaHOBJIEHHOM MOPSIKE.

1.4.7. PacyeTHble MEXaHMYECKNE XaPAKTEPUCTUKH, HEOOXOIMUMBIE JUIS ONPEeTICHUS JOIMYCKaeMBbIX
HANpPsDKEHUH TIpY TOBBIIIEHHBIX TeMIlepaTypax M CTajel, He INPUBEACHHBIX B TNPWIOKEHHH 1,
ONIPEZIEAIOT ~ IIOCHIE  TPOBEJACHWS HCIBITAHWM  TPECTABUTEIBHOIO  KOJMYECTBA  00pa3IoB,
o0ecreunBarONIMX rapaHTUPOBAHHBIEC 3HAUCHUSI TPOYHOCTHBIX CBOMCTB.

1.4.8. Jnst 51eMEHTOB COCYIOB M allapaToB, pabOTAIOMIMX B YCIOBHAX MOJI3YIECTH MPH Pa3HBIX 32
BECh MEPHOJ JKCINTyaTallid pAcUeTHBIX TeMIlepaTypax, B KadecTBE JIOMyCKAEMOTo HalpsDKeHUS
pa3pelaercs IPUHAMATh SKBHBAJICHTHOE JOMYCKAEMOE HAMPSIKCHUE [G]s, BHIYHCISIEMOE IO (hOpMyIIE

(&)
[G]BKB = [ ]1 Um '’ (5)

n m
ZL [c],
T, [o]
rae [o]i = [o]y; [o]2; ... [c]n - momyckaeMoe HanpspkeHne IS pacYeTHOTO CPOKA IKCILTYATAIMH TIPH
temmeparypax & (i=1,2...);
Ti - UIMTENBHOCTH JTAIOB JKCILIyaTaLMK 3JEMEHTOB C TEMIEPATYPON CTEHKHM COOTBETCTBEHHO 1j

(i=1,2..),

n

T, = ZTi - 00mIWiA pacYeTHBIN CPOK AKCILTYaTalIlvH, U,
1

m - TOKa3aTelb CTEHNCHH B YPaBHEHUSX [UIMTEIHHOW HPOYHOCTH CTaid (I JICTHPOBAaHHBIX
KApOIPOYHBIX CTajle NIpW pa3HMIE pPACUYETHBIX TeMIeparyp OJKciutyarauu He Oosee 30 °C
pEKOMEHIyeTCsl MpUHIMATh M = 8).

Dranbl SKCIUTyaTalliy [IPY pa3Hoi TeMIepaType CTCHKH PEKOMEH/yeTCs IPUHIMATH 110 CTYICHSAM
TemriepaTypsl B 5 n 10°C.

(U3menennast pexakiust, lonp. 1997)

1.4.9. Ina cocynoB M ammaparoB, paOOTAIOIMX IPU MHOTOKPAaTHBIX HArpy3Kax, JOMYCKaeMYIO
aMIUTMTYRy HanpsbkeHuid onpenenstot mo I'OCT 25859,

1.4.10. /lnis 3M€MEHTOB COCYJOB M aIlllapaToB, PAaCCUMTHIBAEMBIX HE IO MPEACTBbHBIM Harpyskam
(nampuMep, (GIAHIEBBIX COCAWHEHHI) [OIyCKAEMbIC HAMPSUKCHHS JODKHBI  ONPENCIATh IO
COOTBETCTBYIOIIEH HOPMAaTHBHO-TEXHMYECKOH OKYMEHTAIlH, YTBEP)KICHHOH B YCTAHOBIEHHOM
TIOpSIAKE.

1.4.11. PacueTHbIE 3HaYEHUS Tpe/ea TEKY4IeCTH, BPDEMEHHOTO COIPOTHBICHUS U KO3 (HUINEHTOB
JIMHEHHOTO PaCIIMPEHUs IPUBEIEHBI B IPUIIOKEHISIX 2, 3.

1.412. Ko>ddummenr 3amaca ycroilumBocte (Ny) IpH pacdeTe COCYIOB H aIlapaToB Ha
YCTOWYHBOCTP 110 HIKHAM KPUTHYECKHM HaNpsHKSHUSIM B TIPEJIeIax YIPYTOCTH CIeAyeT IPHHUMAT.

2,4 - nns pabounx yCIOBHIA;

1,8 - anst ycnoBmii MCIIBITAHUS M MOHTaKa.

1.5. PacueTHbIe 3HA4YEHHS] MOAYJISI PO0JIbHOM YIPYrocTH

1.5.1. PacderHele 3Ha4eHHS MOAYNAS TPOJONBHONW YHOPYrocTw FE ans  YIJIEpOAUCTBIX U
JIETHPOBAHHBIX CTaJedl B 3aBUCHMOCTH OT TEMIEPATyphbl JOJDKHBI COOTBETCTBOBATH NPHBEICHHBIM B
TIPUIIOKEHNH 4.

1.6. Koa¢ppunueHTHI NPOYHOCTH CBAPHBIX LIIBOB

IIpn pacyere Ha MPOYHOCTH CBAPHBIX IEMEHTOB COCYJOB M alllapaToB B pacyeTHHIE (OPMYIIBI
CIIelyeT BBOANUTH KO3 (GHUINEHT IPOYHOCTH CBAPHBIX COSTMHEHHH!

() - POJIONILHOTO IIBA LMJIMHAPUYECKOH HIIN KOHMYECKOH 00edaek;

(¢, - KOJIBLIEBOTO IIBA [MJIMHAPHIECKON MITM KOHNYECKOH 0Oedaek;

(P - CBApHBIX IIBOB KOJIbIA KECTKOCTH,

(P, - TIOTIEPEYHOT 0 CBAPHOT'O IIBA VIS YKPEIUISIOIET0 KOIbLa;



@, ®a, Op - CBapHHIX IIBOB BBIIYKIbIX M IUIOCKUX JHHUII M KPBIICK (B 3aBUCHMOCTH OT
PAacCIIONOKEHUSL).

UYncnoBsle 3HAUCHUS 3TUX KOI(DPUITNEHTOB JTOJDKHBI COOTBETCTBOBATh 3HAUCHHUSIM, TIPUBEACHHBIM B
MIPWIIOKEHUH 5.

Jy1s1 GecIOBHBIX 3JIEMEHTOB COCYZIOB U armapaToB @ = 1.

1.7. Ipu6aBKku K pacyeTHHIM TOJIIIHMHAM KOHCTPYKTHBHBIX 3J1eMEeHTOB

1.7.1. Tlpu pacuere cocynoB W ammapaToB HEOOXOAMMO YUYUTHIBaTh NPHOABKY ¢ K pacyeTHHIM
TOJIIIIMHAM 3JIEMEHTOB COCYJIOB U aIllIapaToB.

VcrionmHuTeNbHYIO TOJIIUHY CTEHKH JJIEMEHTa COCy[a W ammapaTa JOJDKHBI ONPEAETSTh I10
¢dopmyne

s>, +C, (6)

IJie S, - pacyeTHas TOJNIIMHA CTEHKH 3JIEMEHTA COCy/ia H anmapara.

[TpnbaBKy K pacueTHBIM TOJIIMHAM CIIETyeT ONPEAEIATh 1o (opmyre

C=Cy+Cy+Cs (7

ITpu moBepouHOM pacuere MprOABKY BHIYUTAIOT U3 3HAUYCHUI NCIIONHUTEIBHOM TONIIMHBI CTCHKH.

Ecnm n3BecTHa (hakTHUecKas TONIMHA CTEHKH, TO TP ITOBEPOYHOM pacuere MOXKHO HE YUHUTHIBATH
Co 1 C3.

1.7.2. ObocHoBaHMEe BceX NPHOABOK K pacYETHBHIM TOJIIMHAM JOJDKHO OBITh TPHBEICHO B
TEXHUYECKOH JOKyMEHTAIHH.

IIpr OBYXCTOPOHHEM KOHTAKTe ¢ KOPPO3HOHHOM ¥ (WIIHM) 3PO3MOHHOM Cpenoi mpuOaBKy Cp JUis
KOMITICHCAIIMH KOPPO3UH | (WIIH) SPO3HH JIOJDKHBI COOTBETCTBEHHO YBEIMYUBAT.

TexHomormdeckass mpuOaBKa Cz MPEIyCMATPUBACT KOMIICHCALMIO YTOHEHHS CTEHKH DJIEMEHTa
COCy/la WM ammnapaTa Ipy TEXHOJIOTHYECKHX OINepanusIxX - BBITSDKKE, IITaMIOBKE, THOKe TpyO U T. 1. B
3aBHCHMOCTH OT TPHHSTON TEXHOJOTHH 3Ty NMPUOABKY CIEAyeT YIMTBIBAThH NPU pa3pabOTKe pabodmx
YepTexKeil.

[TpubaBku C; W C3 yYHUTHIBAIOT B TeX CIy4asx, KOTJa MX CyMMapHOE 3HaueHHe npeBblmaer 5%
HOMUHAJIBEHOH TOJIIIHBI JIUCTA.

TexHonorndyeckas mnpubaBka C3 HE BKIIOYACT B ce0s OKPYIVICHHE PACYCTHOW TOJILHMHBI JI0
CTAHJAPTHOI TOJILIHEI JIUCTA.

[Ipu pacuere UIMNTHYCCKAX THUIL, M3TOTOBJISEMBIX IITAMIIOBKOH, TEXHOJIOIHYECKYIO NPHOABKY
C3 Tl KOMIICHCAIIMY YTOHEHHMS B 30HE OTOOPTOBKH HE YYHMTBIBAIOT, €CJIM €€ 3HAYCHHE HE MPEBBIIIACT
15% pacdueTHOH TONIIUHBI JIUCTA.

1.8. IIpoBepka Ha YCTAJOCTHYIO IPOYHOCTH

1.8.1. Ansg cocynoB W ammapaToB, pa0OOTArOMIMX IMPH MHOTOKPATHBIX HArpy3Kax C KOJHYECTBOM
LUKIOB HATPYXKCHHS OT JaBJCHHS, CTECHCHHOCTH TEMIICpaTypHbIX JedopMaluii WM APYrUxX
Bo3zteiicTeuit Gomee 10° 3a Bech CPOK SKCIUTYaTaLMM, KPOME pacdera MO HACTOSIIEMY CTAHIAPTY,
CIIeyeT BBITOJHATD IPOBEPKY Ha YCTAJIOCTHYIO IPOYHOCTb.

1.8.2. Cocymsl u ammapartbl, pabOTaloIlMe INPH MHOIOKPATHBIX Harpyskax, IpOBEpSIOT Ha
UKIHYecKyro poyHocts mo ['OCT 25859.

2. PACYHET OBEYAEK HUJIMHAPUYECKHUX

2.1. PacueTHBIE CXeMBI
2.1.1. PacueTHbIC CXeMbI IIJIMHAPUICCKUX 00eYaeK NPUBEICHBI Ha YepT. 1-4.
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TI'nagkue obeuyaiiku ¢ pydoamkoi
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Huannapuyeckas odevaiika, MOAKPEIUICHHAS KOJIbIAMH KeCTKOCTH

H ol

Yepr. 4

[Mpumewanme. Yepr. 1-4 He omnpenensioT KOHCTPYKIMIO WM TIPUBEACHBI TOJNBKO JUIS YKa3aHHUS pPacUETHBIX
pa3Mepos.

2.2. YcaoBusi NpUMeHeHHUsI pacyeTHBIX Gopmyur
2.2.1. Pacuernbie GOpMyIIbl IPUMEHNUMBI TIPA OTHOILICHUH TOJIIUHEI CTEHKH K JUAMETPY

S—C
D

<0,1 st obewaek u Tpy6 npu D > 200 mm;



S—C

< 0,3 ms Tpy6 mpu D < 200 mm.

2.2.2. PacuerHsle (opmyisl, npuBeaeHHse B mi. 2.3.2; 2.3.4 - 2.3.7 u 2.4.2 cnexyer NpUMEHATH
IIPY YCJIOBHMH, YTO PACUCTHBIC TEMIIEPATyphl HE NMPEBBIMIAIOT 3HAYEHHUH, TP KOTOPHIX YYHTBHIBACTCS
MOJ3Y4ecTh MaTepHajoB, T. €. IPH TaKUX TeMIeparypax, Korja JOITyCKaeMoe HalpsbKeHHe
OIPE/IEISIIOT TOJBKO IO MPEIEy TeKYYeCTH MM BPEMEHHOMY COIPOTUBICHHIO ([Ipeeny IpOYHOCTH).
Ecnu Her TOUYHBIX NaHHBIX, TO (QOPMYJBI JOMYCKAeTCsl MPHUMEHATh NPH YCIOBHH, YTO pacyeTHas
TeMIiepaTypa CTEHKM o0edallku U3  yriaepoaucroi cramu  He mpesbimaer  380°C, w3
HuskonerunpoBanHoi 420°C, a u3 aycrenutnoit 525°C.

2.2.3. JInsg obeyaek, MOAKPEIUICHHBIX KOJBIAMHU KECTKOCTH, JOMOIHUTEIHFHO K TPEOOBAHUSIM IIIT.
2.2.1 m 2.2.2 MOMKHBI BBHITIONHATHCS CIETYIOIIIE OTPAHNICHUS:

- OTHOIIICHHE BBICOTHI CEUEHHMS KOJIbIIa )KECTKOCTH K ANAMETPY

h—Dz <02

pacdeTHple (GOPMYIBl CIEAyeT HPUMEHATH INPU YCIOBHH PABHOMEPHOTO DACIIONOKEHHUS KOJel
KECTKOCTH,

- B TeX CIy4asX, KOTJa KOJbIA JKECTKOCTH YCTAHOBIICHBI HEPaBHOMEpPHO, 3HaueHus b u |y
HEOOXOJMMO TOACTABJIATH JUIA TOTO y4acTKa, HA KOTOPOM PACCTOSIHUE MEXKIY ABYMS COCCIHUMH
KOJIbLIAMH JKECTKOCTH MaKCUMAJbHOE;

- ecim |, > 1y, To B KauecTBe pacuerHoi muuHb! | npuHIMaetcs .

2.2.4. PacuerHple (opMynsl 1 obedaek, pabOTalOMMX IO ACHCTBHEM OCEBOTO CKHMAIOIIETO
YCHUITHS, IPUBEICHHBIC B 1. 2.3.4, MPUMEHHUMBI TIPH CIICIYIOIIEM YCIOBHU:

|l wu b
—— >1,0.

|l wu b

Jlis obeyaek, y KOTOPBIX D < 1,0, mpu orcyTcTBHH OOJIee TOUHBIX PACUETOB, JIOITYCKAETCS

HOJIB30BaThCs PopMyInoit (22).
2.3. Tnangkune muIMHAPUYECKHEe 00edaikn
2.3.1. OGeuaiikn, Harpy>KeHHbIE BHYTPEHHHM H30BITOYHBIM JIaBIICHHEM
2.3.1.1. TonmuHy CTEHKH CJIEyeT PacCUUTHIBATH MO GopMyJie

s2s,+c, (8)
_ pD
rie S, _—Z[G]Qp—p' 9

2.3.1.2. TorryckaeMoe BHYTpEHHEE N30BITOYHOE TABJICHHUE CIIEYeT PACCUMTHIBATH IO (hOpMYIIe
[p] _ 2[0](pp(S—C)
D+(s—c¢)

2.3.1.3. Ilpn u3roTtoBiIeHNN OOEYAMKH W3 JIMCTOB PA3HOM TONIIMHBI, COSIMHEHHBIX MPOAOILHBIMA
IIBaMH, pacyeT TONIIMHBI OOCYaliK¥ MPOBOIAT UIS KaXKIOTrO JICTA C YYETOM HMMEIOIIMXCS B HHUX
ociabneHuit.

2.3.2. OGeyaiiku, Harpy>KeHHbIE HAPY)KHBIM JJaBJICHUEM

2.3.2.1. TonmuHua CTeHKH

TonuuHy CTeHKH NOpUOmmKeHHO omnpexestor mo ¢opmynam (11) u (12) ¢ mocmemyromieit
mpoBepKoit mo Gopmyie (13)

(10)

s>, +C, (12)

11pD
max K2D10*2;—p . (12)
2[o]
Koagpdumment K, ciemyer onpeaeisTts 1o HOMOrpaMMe, NpuBeleHHOW Ha uepT. 5. IIpumepsr
HCIOJIb30BaHUA HOMOI'PpaMMBbI [JIS1 pacde€Ta MpUBCACHBI HA YCPT. 6.

riue Sp ;



Homorpamma aj11 pacdera Ha yCTOHYHBOCTD B NpeAeax yIPyrocTy HHJIMHAPHYECKHX
o0eyaek, padoTAIOIIMX MO HAPYKHBIM JIABJICHHEM
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IIpumeps! HCTIOJIB30BAHUS HOMOTPAMMBI (CM. YepT. 5)

| - onpenenenne pacyeTHo# ToamMHBI cTeHKH; || - onpenenenue nomyckaeMoro Hapy>KHOTO
naeienus; |11 - onpenenenne nomyckaemon pacuetHoi muHbl; O - Havallo OTcYera;
® - IPOMEKYTOUHBIE TOUYKH; X - KOHEYHBIH PE3yIIbTAT
Yepr. 6

(U3menennast pexakuust, lonp. 1997)

2.3.2.2. JTomryckaemMmoe Hapy»XHOE TaBJICHUE CICTYET ONMpPEeeIsiTh Mo GopmMyme

[P,

[p]=——""—. (13)
14 [ [p], j
[Pl
rae J0IyCKaeMoO€ AaBJICHUC U3 YCIOBUS IIPOYHOCTU OMPECACIAIOT 11O (bOpMYJ'Ie
2[c](s—c)
=— 14
LP], D+ (s—c) a4

a JIOMyCKaeMoe IABJICHHE W3 YCJIOBHMS YCTOWYMBOCTH B IpEAENax YIPYrOCTH OMPEACINSIOT I10
¢dopmyne

6 _ 25
_ 20,810 EE[lOO(S c)} | -

[p]E ny'81 I D

. D / D
= : — . 16
e B, mln{l, 0; 9,45 I\ 100(s —C)} (16)

[lpn ompeneseHUH pacueTHOM MIMHBI oOevaiiku | mnm L 1iMHY NpUMBIKAIOMIEro syieMeHTa s
CJIE/TyeT ONpenesTh o popMyIaM

|3 = ? - JUTA BBIITYKJIBIX JTHUWILI,
|3 = —— - 1JIsd KOHUYCCKUX obeuaek (HHI/IHI) oe3 0T60pTOBKI/I, HO He Ooliee JJIWHBI KOHUYCCKOI'O
6tga
3JIEMEHTA;

I, = max( rsino; ij - U KOHMYECKHX obedaek (qHMII) ¢ 0TOOPTOBKOI, HO He Gomee
6tga
JUTUHBI KOHHYECKOT'0 3JIEMEHTA.
Koagpdpumument K; onpenenstor mo HomorpamMme, IpUBEACHHON Ha 4epT. 5.
Ecin  nomydenHoe 3Hauenue  koddoummenta K;  JeKAUT  HHKE — COOTBETCTBYIOIICH
[ITPUXITYHKTAPHOW JTuHKE (CM. 4epT. 5), TO BeanuuHy [p] B mpeaBapuUTeNbHOM pacdere JOIyCKaeTCs

ompeneNnsTh o Gpopmyie
K,-10°E

n,

[p]=24 (17)



2.3.3. OGeyaiikn, Harpy>KeHHbIE OCEBBIM PACTSTHBAIOIIEM YCHINEM
2.3.3.1. TonmuHy CTEHKH CJIEyeT PacCUUTHIBATH MO GopMyJie

s>, +C, (18)
S, = F 19
% T aD[o]e, 1)
2.3.3.2. [JormyckaemMoe 0CeBOE PACTATHUBAIONICE YCHIIHE CICAYET PACCUUTHIBATE IO (hOpMYITe
[F] = n(D+s - ¢)(s - ) [c] ¢ (20)

2.3.4. OGeyaiikn, Harpy>KeHHBIE OCEBBIM CKUMAIOIINM YCHIIHEM
2.3.4.1. JTorryckaeMoe OCEBOE CKUMATOIIEE YCIITHE CICyeT PACCUUTRIBATH IO (hopMyIIe

[F],

[F]= = (21)
6
[Fle
IJIe I0yCKaeMoe 0CeBOe CxknMaroee ycuue [F], u3 ycnoBust IpouHoCTH
[Fl. = "(D+s - c)(s - ¢)[o], (22)
a JIONMyCKaeMOe 0CEBOE CKUMAIOILEE YCHUIIHE B Npenenax ynpyroctu [F]g u3 yciious ycrodunBocTy
[F]E:mln{[F]El;[F]Ez}' (23)

B dopmyrne (23) momyckaemMoe OceBOE CHKUMAIOIIEE YCHUIIHE [F ]El’ ONpeAeNsioT U3 YCIOBUS

MECTHOH YCTOWYMBOCTH B IIpejiefiax YIpYyrocTy 1o (Gopmyiie

. 6 _ 2,5
[F1. _310-10 EDz.[loo(s c)} |

n D
a JIOIyCKaeMO€ OCEBOE CKMMAIOIIee YCHIINE [F ]E2 - W3 yCIoBUS OOWIEH YCTOMYMBOCTH B

(24)
y

npezieniax ynpyrocTs no gopmyie

(D+s—c)(s-c)E( )
[Flg, = o (Xj : (25)
T'ubkocTh A, onpenensroT mo hopmyse
= L?)I“P ) (26)
D+s-c

IIpUBEACHHYIO PACYETHYIO JUIHHY |, IpUHUMAIOT IO YepT. 7

ITpumeuanue. B cnyyae, ecnu B < 10, dpopmyna (23) npuHIMAaET BU
[F ]E =[F ]El :

ITpuBeneHHast pacueTHas JuHA |y,

f
Pacuernas cxema T |Hp
[ ¢ ol B '
F
H-—r
27
. { - 21
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PaC‘ICTHaH cxeMa Ii Inp
{ ; 0,5l
=
—a—— -
' 777
z 0 200
0,2 1,73l
f 0,4 1,471
— 0,6 1,231
0,8 1,06l
AN 1,0 1,001
¢ 0 200
0,2 1,701
£ 0,4 1,401
— 0,6 1,11l
5 0,8 0,85l
s 1,0 0,70l
Yepr. 7

2.3.4.2. Ina pabouux ycnosuii (n, = 2,4) nomyckaeMoe CXKUMAIOLICE YCUINE MOXKHO OIpPEHeIITh

1o opmyie

[F]=n(D+s—-c)(s—c)[a]min{o,;e,}.

KoaddurmeHTsr @1 1 @, ClieayeT onpeaensTs mo 4epT. 8 u 9.
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2.3.5. OGeyaiikn, Harpy>KeHHbIE H3THOAIONIIIM MOMEHTOM
2.3.5.1. JJorryckaembIii M3THOAIOIINI MOMEHT CIICAYET PACCYHTHIBATE MO (hOPMYIIE

[M]: [M]n , (28)

2
M
. ( [M], j
[M]
rJie IOIYCKaeMBbIH N3rHOarommii MoMeHT [M], U3 yCIIOBUsI IPOYHOCTH PACCUUTHIBAIOT 110 (POPMYIIe
T D
[M], = 7 D (D+s-¢) (s-c)[c] 7 [l (29)

a JIOIyCKaeMbIi n3rubaromumii MoMeHT [M]r U3 yCcaoBUs yCTOWYMBOCTH B HPEEIaX YIPYrOCTH - IO
¢bopmyne

89-10°E D’ [100(3 —c) TS D

[M]E = n D :ﬁ[F]Ell (30)

y
(U3menennast pexakiust, lonp. 1997)

2.3.5.2. Inst pabouux ycnosuii (ny = 2,4) gomyckaeMplil N3rubaromuii MOMEHT MOXKHO OIPEIEIITh
o opmyie

[M] = %D (D+s - ©)(s - O)[c]0s (31)

Koaddumment @3 cnenyer onpenensts 1o yept. 10.
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2.3.6. OGeyaiikn, Harpy>KeHHBIE TTOTIEPEYHBIMHU YCHIIUSIMH
Jomyckaemoe moriepedroe ycunue [Q] ciemyer paccuutsBath o Gpopmysie

[Q],

[Q]= _, (32
s ( [Q], j
[Qle
rJie IoIycKaeMoe morepednoe ycuwie [Q], u3 ycinoBus mpoYHOCTH
[Q]. =0,25 7D (s - ¢) [a], (33)
a JormyckaeMoe rornepevHoe ycrmine [Q]g u3 yciioBus yCTONYMBOCTH B IIPeeNiax yIpyrocTu
—_— 2 —_—
[Q]c :“EEI—SC)[O’]'M?”SMJ' (34)
y

2.3.7. OOGeuaiikn, pabOTaroOIIEe IO COBMECTHBIM JCHCTBHEM HAPYKHOTO IABJICHHUS, OCEBOTO
CKAMAIOMIETO YCHIINS, M3THOAIOIIETO MOMEHTA | TONIEPEYHOTO YCHITHS
O06euaiikn, paOOTAOIIIE IO COBMECTHBIM JCHCTBHEM HArpy3KH, MPOBEPSIOT HA YCTOMYMBOCTH IO

dbopmye
2
P + F + M]+([Q]j <10, (35)

[p] [F] [M Q
e [p] - nomyckaemoe Hapy)xHOe gaBieHue 1o m. 2.3.2;
[F] - momyckaemoe oceBoe crxuMaronee yeuue 1o 1. 2.3.4;
[M] - nomyckaempblii u3rHbaroIHii MOMEHT 110 11. 2.3.5;
[Q] - momyckaemoe mornepeuHoe ycunue 1o 1. 2.3.6
2.4. Ilnaunapuyeckue 00e4aiiky, MoaKpeneHHble KOJbIAMH 5KeCTKOCTH
2.4.1. OGeyaiiku ¢ KOJIBLIAMH XECTKOCTH, HATPY)KCHHbIE BHYTPEHHUM H30BITOYHBIM JIaBIICHHEM
2.4.1.1. Ompenenenne pa3MepoB KOJIEI] )KECTKOCTH MPY BHYTPEHHEM JIaBJICHHH.

I[J'IS[ 33JJaHHBIX PaCYCTHOI'0 JOABJICHUS p W TOJIIMHBI CTCHKM S KOZ-)(l)(i)I/IHI/IeHT K4 CJICAYCT
pacCcHUThIBATH 11O (i)opMyne



K, = p(D+s-c)

B 2¢,[c](s—¢) (36)

¢ 4
®,

Ecmu K4 < 0, To yKpernieHue KONbIAMHU KeCTKOCTH He Tpebyercs. B nuanazone 0 < K < 2

PaCCTOAHUEC MCKAY ABYMS KOJIbIAMU KECTKOCTU CIICAYCT PACCHUTBIBATH 11O Q)opMyne

ol 2 Py, 1
bé\/D(s c)[K4 CPT(“KJ] (37)

IJI0IIaab MONEpEeYHOro CEYCHUA KOJIbLa

szll(s—c)[[;]]—"“(’;-m. (38)

29 4

ECJ'II/I K4 > — — 41, TO TOJ'IHII/IHy CTCHKHU HCO6XOZ[I/IMO yBeJ'II/ILII/ITI) 0 TakKoro pa3Mepa, ‘ITO6I>I
¢,

BBITTIOJIHAJIOCH cne,uylomee ch'IOBI/Ie

L

¢,

IIpumeuanue. IIpu onpeneneHuy MIOMIAAN IOIEPEUHOIO CCUCHUS KOJIbIA XKECTKOCTH A, CIELyeT y4UThIBATh
puOaBKy ¢; JJIs1 KOMIICHCAI[H KOPPO3UHL.

0<K;<?2

2.4.1.2. Jlorryckaemoe BHyTpeHHee H30bITOYHOE JaBJICHHE CIIEYET ONPEEIIATh U3 YCIOBUS

[p] = min {[p];; [pl}- (39)
JomyckaeMoe BHyTpeHHEe H30BITOYHOE AaBIicHue [p]i, ompeensieMoe U3 yCIOBHI IPOYHOCTH BCEH
obeyaiiku, cieayeT pacCUuThHIBATh MO GopmyIie

2[00, (s—C) + 2ﬁ[o]K 0.
[p] = D+(s-c)

I[OHYCKaeMOG BHYTPCHHEC HM30BITOYHOE JaBJICHHUC [p]g, orpeacsieMoc 13 YCJ'IOBI/Iﬁ MMPOYHOCTH
o0cuaiku MCKIAY ABYMsI COCCAHUMU KOJIbLIAMH JKECTKOCTH, CICAYCT PACCUUTBLIBATH 110 (I)OpMyJ'IC

(p] _2[c]e.(s—c) 2+1;
* D+(s-0) |, ehl
¢,

(40)

(41)

b2
rae A2 = ———. (42)
D(s—¢)
2.4.2. OGeyaiiku ¢ KOJIbLIAMH XECTKOCTH, HATPY)KCHHbIE HAPY>KHBIM JIaBJIICHHEM
2.4.2.1. PacueTHbIe MapaMeTphl OAKPEIUICHHOW 00eYaliKu:
- 3bdexTuBHYIO JUIMHY CTeHKH |, obevaiiky, yuuThIBaeMyIO TpU omnpeneneHur 3P eKTHBHOTO
MOMEHTa MHEPIIHH, CIIEAYET ONPEICIATh U3 YCIOBUS

l, =min{l;t+11JD(s —c)}; (43)

- 3(1)(1)€KTI/IBHLII\/'I MOMCHT MHCpLUHUHN | PaCHYCTHOIr0 MONEPEHYHOT0 CCUCHHU KOJIbLA JKECTKOCTHU CICAYCT

OIPEENATH 10 hopmyIie
l(s—-c)® Al (s-c)
I — I 1 eZ e '
7109 TP A +L.Gs—0

- K03(1)(1)I/IHI/I€HT JKECTKOCTH 00CUaKu k, HOHKPGHHGHHOﬁ KOJIbIIAMH KCCTKOCTH

_ [2000 45
A\ lL(s—c)*’ (49)

[Mpumewanwue. [Ipu onpeneneHnE MOMEHTA HHEPIUH KOJIBIA )KECTKOCTH CIIEAYeT YIUTHIBATH MPHOABKY € IS
KOMIICHCALUY KOPPO3UH.

(44)

2.4.2.2. Jlorryckaemoe Hapy>KHOE JJaBJICHUE CIIEAYET ONPEACIIATh U3 YCIOBUS
[p] = min {[p]:; [p].}- (46)
2.4.2.2.1. JlomyckaeMoe HapyXHOe JaBieHue [pli, ompenensieMoe HCXOIs W3 YCIOBHi
YCTOWYMBOCTH BCel 00e4aiiky, cIeayeT pacCUUTHIBATH MO popMmyrie



[ p]l _ [ p]ln ’ (47)

JloryckaeMoe HapyXXHOe JaBiieHHe [p]i; HOJKHO COOTBETCTBOBATH BEMWYHMHE [p]i, ompeneneHHOI
o dopmyie (40) npu 3HaueHusx kodbduuuentos ¢, = 1,0 u ¢, = 1,0.

JomyckaeMoe Hapy)XHOE [aBieHUE [pliz W3 yCIOBHU YCTOMYMBOCTH B Mpereiax YIpyrocTd
CJIE/TyeT pacCcuMThIBATh 1O Gopmyre

] _20,8-106E2[100k(s—c) 28
Phe =@n, L~ D |

. D f D
= ; — . 49
rne B, mm{l,o, 9,45 L\ 1T00K(s — ) } (49)

(U3menennast pexakiust, lonp. 1997)

(48)

2.4.2.2.2. JlomyckaeMoe HapyXHOe JaBieHue [pl,, ompenensieMoe HCXOIs W3 YCIOBHiA
YCTOWYUBOCTH 00CUalKK MEXKIY KOJbIAMH KeCTKOCTH. J[oIyckaemMoe Hapy)XHOe maBiieHue [pl, mpu

t
3HaueHnn mmmHB | = max{b; I, ) JOJDKHO COOTBETCTBOBAaTh HaBieHuto [p] (cm. m. 2.3.2.2).

Bwmecro [p],, omnpenenentoro mo dopmyse (14), nomyckaercs npunumats [pl, mo Gpopmyne (41) mpu
3HavyeHnn kodddurnmenta ¢, = 1,0.

2.4.2.3. Onpenenenne pa3MepoB KOJIEIL )KECTKOCTH [P HAPYKHOM JIaBICHUH.

IMocre ompe/enenus pa3MepoB KOJbIA B 00CUAKU [0 KOHCTPYKTUBHBIM COOOPasKEHHSAM CIETYET
MIPOBECTU IPOBEPKY B COOTBETCTBUM ¢ . 2.4.2.2.

TonmuMHy CTEHKH S WIA PACCTOSHUE D MEXIy KOIbaMHU JKECTKOCTH UL 3a@HHOTO PaCyeTHOIrO
NABJICHUS p CIEMyeT OIpEIENsATh C IOMOIIbI0 HOoMorpamm (cM. wepr. 5 u 6). Ilpu mombp3oBaHuM

HOMOTPAaMMOWH, MpPUBEACHHOM Ha 4epT. 5, cmeayer npuamMmars | = b. PacuerHsiii 3¢ dexkTHBHBIM
MOMEHT MHEPIINH KOJIbIA )KECTKOCTH PACCUUTHIBAIOT IO (hOpMyJIe
0,1pD3, n
1pD°l,
| =71 v K (50)

P E 24 °

Koadpdumment Ks cnenyer onpenensts no gept. 11.

I'paduk nisa onpenenenus koddpdunuenrta K
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20
10 g —
5 r i l’
0,6 2 A g
7 10
ff.‘f #,,9 ;f 7 b7
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f
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Yepr. 11

ITocne OIpCACIICHUSA pacuUCTHOI'O 3(1)(1)6KTI/IBHOFO MOMCHTA MHEPLUHUU MCTOAOM IOCICAOBATCIIBHBIX



NpUOMIKEHUH ciexyeT BbIOMpaTh NPOQHIL KONbI@ MECTKOCTH C MOMEHTOM HHepuuu |y,
o0ecreunBarOIIMM BBIIOIHEHNE TPEOOBAHMUS YCIOBUS
[ >1, (51)

rae | - o dexTuBHBIIT MOMEHT MHEPIMH PACUYETHOrO IONEPEYHOr0 CEYEHHUS KOJIbIA KECTKOCTH,
ompeeneHHbIH 1o Gopmyie (44).

2.4.3. OOcuaiikm ¢ KONbIIAMH JKECTKOCTH, HATPY)KCHHBIC OCCBBIM PACTATHUBAIONIMM WA
CKUMAIOLIUM YCHIINEM, U3THOAIONIMM MOMEHTOM WJIN TTOTIEPEYHBIM YCIINEM

JomyckaeMbie HArPy3KH CIIEyeT PaCCUMTBIBATE O pacyeTHbIM (opmynam mir. 2.3.3-2.3.6 npu I=b.
IIpu ompeneneHUn NMPUBENCHHOH pacdyeTHOH mmuHEL ., mo wepr. 7 BMecto | cienyer mpuHHMMAath
o0myto amny L.

2.4.4. OGeyaiiku ¢ KOJIBIIAMH XECTKOCTH, HATPY)KEHHBIE COBMECTHO JEHCTBYIOLINMH HAarpy3KaMu

Pacuer crnexyer mpoOBOIUTH aHAJIOTMYHO pacdeTy mmo M. 2.3.7, MpH 3TOM JOITyCKaeMoe HapyKHOE
JTABJICHUC CIIEAYeT ONpeAesaTh 1o 1. 2.4.2.2.

3. PACUET BBIITYKJIBIX THHUIIY
3.1. PacueTHbIe cXeMbl
3.1.1. Ha wuepr. 12 mnpuBeneHsl pacyeTHBIE CXEMBI OSJUIMNTHYECKHX, TMONyCHEPUUECKUX U

TOPOC(EPUIECKUX JTHHII.

Beinykiible JTHHIIA

5\
- &
T j [
. I
£
= Iy
d
&
"‘11 = &
/
o4 7
Dy -

a - JUIMNTHUYECKOE JHUIIE; O - momychepruueckoe JHUIIE; B - TOpochepHIecKoe THUIIE
Yepr. 12

[Mpumedanue. Ueprex He onpenenseT KOHCTPYKIUIO AHHUINA U IPUBEACH TOIBKO VIS yKa3aHUsI HEOOXOIUMBIX
pacdeTHBIX Pa3MepOoB.

3.2. YcaoBusi npuMeHeHHUsI pacyeTHBIX Gopmyur
3.2.1. Pacuernbie hOpMyIIbl TPUMEHUMBI TIPH BHITIOJHEHUH YCIIOBHUM:
- JUIS OJUTMNITHYECKUX JTHHII

St
0,002 < D <0,100,
0,2< E <0,5;
D ;
- IUTS TOPOC(EPUICCKUX JTHHII]
S —C
0,002 < <0,100.

st Topoceprnueckux THHUI B 3aBUCHMOCTH OT COOTHOLIeHHs mnapamerpoB R, Dj, Iy mpuHATHI
CIEIYIOLIVE THUIIbI THHII]

-tun AR = Dy, r; > 0,095 Dy;

-tun BR = 0,9 Dy, r; 20,170 Dy;



-tun CR = 0,8 Dy, r; 20,150 D;.

3.2.2. Pacuernsle ¢opmyssl, npuBeneHHble B 1. 3.3.2 n 3.4.2, IPUMEHUMBI IIPH YCIIOBUH, €CIH
pacyeTHbIe TEMIIEpaTypbl HE MPEBBINAIOT 3HAYCHUH, IIPH KOTOPBIX YYHUTBHIBACTCS MOJ3YYECTh
MaTepHaoB, T. €. IPH TAKUX TEMIEpaTypax, KOraa JOMyCKaeMoe HalpsDKeHUE ONpeeNsioT TOIbKO 10
IpejieNly TeKydeCTH WK BPEMEHHOMY COIPOTHUBIICHHUIO (TIPeIesTy IPOYHOCTH).

Ecnu HeT TOYHBIX NaHHBIX, TO JAOIycKaeTcs (GopMyibl IPUMEHSTh MPU YCIOBHH, YTO pacyeTHas
TeMIIepaTypa CTeHKH JHHINA M3 YIIepoanucToi cramu He npeBbimaer 380°C, U3 HU3KOJIETHPOBAHHON
ne npessimraer 420°C, a u3 aycTeHUTHOI He npeBsbimaer 525°C.

3.3. DanunTuYyecKkue U MoxycphepuyecKue THHIIA

3.3.1. Dmmunrudeckue M TonycepudecKre THWINA, Harpy)KeHHbIE BHYTPEHHUM H30BITOYHBIM
JIaBJICHUEM

3.3.1.1. TonmmHy CTEHKH S; CIEIyeT PacCUUTHIBATh 110 hopMyam

S12> 51+ C, (52)
PR
e =0
"% = 20[o]-0,5p

3.3.1.2. JlommyckaeMoe BHYTpeHHEE M30BITOUHOE JIaBIICHHE [p] ClieqyeT pacCUMTHIBATE 1O (GOpMYIIe

2(s,—c)o[o]

(53)

= . 54
] R+0,5(s, —¢) &4
3.3.1.3. Paguyc KpMBU3HBI B BEPIIMHE JHUINA PaBeH:
DZ
R=—-, 55
4H 9

rae R = D - s smmnrunyeckux gaum ¢ H = 0,25 D;
R =0,5 D - g monycdepuaeckux mavmy ¢ H = 0,5 D.

3.3.1.4. Ecim 1iMHa IATHHAPWYIECKON 0TOOpTOBAaHHON yacTh auuima hy > 0,8 D(S1 - C) - I

SJIIMITUYCCKOIO JHHUIIIA
NI

hy > 0,34/ D(S, —C) - ms nonycdepuueckoro JHMINA, TO TOMIMHA THUIIA JOMKHA OBITH HE

MEHBIIE TOIIIMHBI 00€YaikH, pacCYMTaHHOH B cOOTBETCTBUH C 11. 2.3.1 npu @, = 1.

3.3.1.5. JIns nmHWIN, W3TOTOBIICHHBIX W3 OJHOHN 3arotoBkd, kodddumuent ¢ = 1. g mawm,
W3TOTOBJICHHBIX M3 HECKOJBKHUX 3arOTOBOK, KOI((QHUIMEHT () CIETyeT ONpEeNessiTh B COOTBETCTBHHU C
TIPUIOKECHUEM .

3.3.2. DwHnTHYECKUE U TONTyc(heprudeckre IHHUIIA, HATPY)KCHHBIC HAPY)KHBIM JIABJICHUEM

3.3.2.1. TommuHy CTEHKH TPHOIIKEHHO onpenessor mo dpopmynam (56), (57) ¢ mocnexyromeit
npoBepkoii o dopmyie (58)

S12> 51+ C, (56)

S, = max KR /P . PR (57)
T, = .
. 510 \10°E' 2[o]

[ npenBapurensHoro pacuera K, npuauMatoT pasabM 0,9 mist anmmnrrdeckux auum u 1,0 - s
noychepuaecKux JTHHILI.
3.3.2.2. TomyckaemMoe HapyKHOE JaBJeHHUE [p] ciemyeT pacCUUThIBAT 110 hopMyIie

[P,

[p]=—"—. (58)
1+([phj
[ple
rae J0IyCKaeMo€ 1aBJICHUC [p]H 13 yCJIOBUA ITPOYHOCTU
2[c](s,—c)
=— 59
Lp], R+0,5(s, —¢) 9)
a I0ITyCKaceMO€C JaBJICHUC [p] £ U3 YCJIOBUA YCTOﬁQHBOCTH B IIpCAciiax yrpyroctu
26-10°E[100(s, —c) T
= . 60

3.3.2.3. KoadpduumenT K, cieayer onpeneiiatb B COOTBETCTBHE B uepT. 13 mwim no Gopmyne (61) B
3aBHCHMOCTH OT OTHOILICHHUH



_1+(2,4+8x)x

K, = , 61
> 1+ (3,0+10x)x 6D
s;—¢( D 2H
e X =10 - . 62
D (2H D %2
3.4. Topocdepuueckne THUIIA
3.4.1. Topocdeprueckue qHUIIA, HATPY>KEHHbIE BHYTPEHHUM H30BITOYHBIM JABICHHEM
3.4.1.1. TomuuHy CTEHKH B KpacBOW 30HE CIEyeT PACCUUTHIBATH 110 (OpMYIIe
S12> 51+ C, (63)
D. .
rae S, = pl—Bl (64)
2¢[o]

Z[JIS[ CBAPHBIX AHUI] CICAYCT JOMOJHUTCIBLHO ITPOBCPUTH TOJJIIUHY CTCHKU B HeHTpaJ'IBHOﬁ 30H€ 110
¢dopmyne
S12> 51+ C, (65)
s, bR (66)
rae - .
" 2¢[c]-0,5p

I'paduxk nsa onpenenenns koddpdunuenra K,

Ky N/D=05
10 £
o -
096 "9 o

g9z

1 50 150 250 350 DfsC
Yepr. 13

3.4.1.2. Jlomyckaemoe HW30BITOYHOE IABIICHWE W3 YCIOBHS TPOYHOCTH KPACBOW 30HBI CIICIYET
PaCCYUTHIBATH 10 (hopMyIIe

_2(s,-c)¢[ o] -
[Pl=—""p%5 (67)
1 'Bz
I[J'IH CBapHLIX JUHHAII] H€06XO,I[I/IMO JOINIOJIHUTECIIBHO HpOBepI/IT b I[OHYCKaeMOG I/I36LITO‘IH06 JaBJICHHUC
"3 YCJ'IOBI/IH HpO‘lHOCTI/I HeHTpaJ'IBHOfI 30HBI 110 q)opMyne

[ p] — 2(51 _C)(P[G] ]
R+ 0,5(s, — ¢)
3a momyckaeMoe JaBlieHHME NMPUHUMACTCS MEHbBIICE M3 JAaBJICHUM, ONpPEAEIIeMbIX MO (GopMyrnaM
(67), (68).
B ciydae cBapkd IHHWII U3 JIMCTOB pa3iW4HOW Ttommuuasl B Gopmynsl (67), (68) cmemyer
MIOZICTABIISATH COOTBETCTBYIOIINE 3HAYECHHS TOJIIIMH CTEHOK ISl KPA€BOM 1 IIEHTPAJIbHON 30H.

3.4.1.3. Koappunment P, cnexyer onpenensite B COOTBETCTBUH C uepT. 14, a koadduiueHt B, - B
COOTBETCTBHS ¢ uepT. 15 nim o popmynam:

i A P, max{1,25; 0,25[3 D, +1,ooj};

(68)

1



i B 3, max{l,OO; 0,12[3 SlDlz +3,75j}; (69)

T C Bz max{0,90; 0,12[3 31D1:C + 3, 20)}.

I'paduk nas onpenenenus kodpduuuenra B,

P
4 N,
. S
a
-~
4
20
\\
a NN
"6 N‘-.._."-.. ]
—-“\ - i o
T ™ ™
12 Hh‘--‘-‘. -
"‘--.:""*-w-..__h_.
0,8 — i
i z 7 & 56783107 4 I 4% Sfe]
Yepr. 14
I'paduk nas onpenenenus kodpduuuenra B,
2
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N
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N
2.0
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' ERRRSSSNE
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Mw" 2z 2 4 56789mw72 2 3 & T

Yepr. 15

3.4.1.4. Ins nHWIN, W3TOTOBJIEHHBIX M3 IEJ0i 3aroToBkH, Kodpduument ¢ = 1. Jng auwm,
M3TOTOBJICHHBIX N3 HECKOJBKUX YacTel, Ko HHUIMEHT ¢ ciexyer onpeaensrs 1o tadim. 2.



Tabmmna 2

OCKH3bI JIHHILL ¢ st hopmyn (64), (67) | ¢ aist hopmyn (66), (68)
Jluist mBa A
Pa | 1
Jluist mBa B
1 ¢
d
IIpu — < 0,6
P D
1 | Ps
d
IIpu = >0,6
P D
Ps ‘ 1

3HadeHHA KO:—)(l)q)I/IHI/IeHTOB Oa U Qg CIICAYCT ONPCACITATL B COOTBETCTBUU C IPUITOKCHHUEM 5.

(U3menennast pexakiust, lonp. 1997)

3.4.1.5. Ecm ytuHa IMTMHAPHYECKOH oTGopToBanHoit wactu juuma h; > 0,8 /D, (S, — C) , To
TOJNIIMHA IWIMHAPUYECKOH YacTW JHHIIA JODKHA OBITh HE MEHBIIE TOJNIIMHBI 00euaiik,
paccunTaHHOH B cooTBercTBUH C 11. 2.3.1 mpu ¢ = 1.

3.4.2. Topocdeprieckne qHUINA, HATPY>KECHHbIE HAPYKHBIM JaBJICHUEM

3.4.2.1. Topocdepuieckne THAIIA, HATPYKEHHBIE HAPY)KHBIM JJABJICHHEM, CIICAYET PacCUMTHIBATH B
cootBerctud ¢ 1. 3.3.2 o dpopmynam (58), (59) u (60) mpu K, = 1.

Kpome Toro, HapyxHOe aBiIeHHE HE JOJDKHO IPEBBINIATE JOIYCKAaeMOe JIaBJICHUE, ONPEIeIsieMoe
o popmyie (67).

4. PACUET IIVIOCKUX KPYTJIBIX JHUII U KPBIIIEK

4.1. O6siacTh IPUMEHEHHUSI PacYeTHBIX opmy.a
4.1.1. ®opMynbl IPIMEHUMBI JJIs pacdeTa INIOCKUX KPYTIIBIX JHHII U KPBIIIEK P YCIOBHH:

5—C 011
— <011,

p

S —¢C

4.1.2. ]Jlomyckaercsi HpPOBOIUTH pacyeT IpH > 0,11, Ho 3HayeHMe OMYCKAEMOTO
p
JaBieHus, paccuuTanHoro no Qopmyie (75) wmm (84), ciueayer yMHOXKHTH HAa MONPABOYHBIH
K03 GHUIMEHT:
2,2
K, = . (70)

Ecmu nipu onpenenennst rommunbl qauma 1o 1. 4.2.1 wmn 4.3.1 B pesynpraTe pacuera oKaxeTcH,
S —C
Dp
uiu 4.3.8 1 yMHOXKHTB ero Ha kodduument K.
IIpu K, [p] < p Tonuuny QHUIIA CHENYeT YBEIUYUTh TAK, YTOObI OBLIO BHIIOIHEHO YCIOBHE

K, [p] z p.

4TO > 0,11, T0 HEOOXOTMMO JOMOTHATENBHO ONPEIETHTh TOMYCKaEMOE NaBjieHue no m. 4.2.7

4.2. PacyeT MJIOCKHUX KPYIVIBIX IHUII U KPbIIIEK
4.2.1. TonmmHy IUIOCKMX KPYTJIBIX JIHWII W KPBIMIEK COCYZOB M aIrmnaparoB, paOOTAaroIMX IO
BHYTPEHHUM H30BITOUHBIM WM HApPY>KHBIM JJaBJICHUEM, PACCUMTHIBAIOT 1O GOpMyIaM
S12> 51+ C, (72)



e Sy, = KKODp /(P(—F;) (72)

4.2.2. 3nauenne xoddpduipienTa K B 3aBUCUMOCTH OT KOHCTPYKIMHU JTHHUII ¥ KPBIIIEK ONPEACIISIOT
o Tabi. 3.

(U3menennast pexakuust, lonp. 1997)



Tab6mmna 3

Tun UepTex Y ci10BYS 3aKpEIUICHHs JHUIL U KPBIIIEK K
1 5 i a>1Ts 053
- D,=D
¥ 11
LA
s falt—— !
b
/
2 & a>0,85s 0,50
w D,=D
AN,
S 1
N 7
D w,
3 o s—c
D
< 0,25
1 1 S, —C 0,45
/
\\\ ///A’é///{ s—-C >0.25
Tk > s,—-¢c 0,41
Q—r D,=D
4 = s—c
i <0,5 0,41
s s—c
s N >0,5
N\ s, —C 0,38
N 7 -
D,=D
N p
5 i S—C
“ <0,25
S, —C 0,45
P
S ! >~ 50,25
P i s, —C 0,41
D,=D
6 ¢ a>0,85s 0,50
D,=D
5%
.D
L
7 V3] s—c
i — <05 0,41
L s .
5 >0,5
I 5—C 0,38
'_\ D,=D
8 3 s—¢C
° - <0,5 0,41
LA LA %
3 S—C
>
L7 ( s ¢ 0,38
u D,=D




Tun UepTex Y ci10BYS 3aKpEIUICHHs JHUIL U KPBIIIEK K
9 oy max {s; 0,25-51};]§>rr§m|n{sl; 01D} |k :max{0,41x(1—0,23 S_C);O,SS}
S —C
YIS Y9% 25 '
D,=D-2r
T :
£ . !
S oNw— 7 i
[~
10 S—C
y ~ ] <05 0,41
- —
A%
AR A >0,5
TR\ S —C 0,38
S \'\\ ) D,=D
3=
\ 0,255 <r<s; -5,
30° <y<90°
11 )
? A
7
J—é vl
) D } Dy =Ds 0,40
i J
12
S
4 4"/ 4
4 A —_
. /79} /] Dy = Den 0,41
NN N




4.2.3. 3nayenue koadpunmenta ocnadnenus K, s THULL ¥ KPBIIEK, HMEIONINX OHO OTBEPCTHE,

OTIPENICIISAIOT IO (hOopMyIIe
2
K, = 1+%+(%j . (73)

p p
4.2.4. 3navyeHue koddounuenta ocnabnenus (K,) IS JHULN] U KPBILIEK, HMEIOMINX HECKOJIBKO
OTBEPCTHHi, ONpeAeNsIoT 1o Gopmyie

(74)

(A3menennasi pegaxuusi, lomp. 2005)

Koagpdumment K, onpenensroT it Hanboee ociabiIeHHOro ceueHus. MakcuMaabHyIo CyMMYy st
JUIMH XOpZA OTBEPCTHH B Hamboiee OcClabIeHHOM JWaMETPaibHOM CCUCHHH THHINA WM KPBIIKH
OIPEIENAIOT cornacHo 4ept. 16 mo popmyne 2d; = max {(d; + d); (b, + b3)}.

OCHOBHBIE pacyeTHbBIE pa3Mephl OTBEPCTHH yKa3aHbl Ha 4epT. 16 n 17.

dz

i

Yepr. 16
di
* !
i 2L A
Yepr. 17

(U3menennas penaxuus, [Monp. 1997)

4.2.5. 3nauenune ko3 dunuenta ociadbnenus K, I8 AHUL U KPBIIEK 0€3 OTBEPCTHH NMPUHUMAIOT
pasnoit 1,0.

4.2.6. Bo Bcex ciydasx MpPUCOCIMHEHMs JHUINA K oOedaiike MHHMMalbHas TOJIIMHA IIOCKOTO
KpPYIJIOrO JIHWINA JAOJDKHA OBITh OOJbIIe WIM paBHa TOMMHE oOedyaiikv, pacCUUTaHHOM B
COOTBETCTBHH C II. 2.3.

4.2.7. lomyckaemMoe AaBieHUE Ha TUIOCKOE JHUILE WIN KPBIIIKY ONPENEIISIOT 1o (hopmyiie

[p]{ﬁf[c]@- (75)

4.2.8. Tommuny S, st taros coeaunennst 10, 11 u 12 (cm. tabmuiy 3) onpeaensroT mo Gpopmyire



St
D,-2r
1+W~Slny (76)

D.-D
maX{O,SDpFE]+C; S, /ZpTZ} mu1st tutios 11, 12.
p

4.3. PacyeT MJIOCKMX KPYIJIBIX KPBILIEK C IOMOJTHUTEIbHBIM KPaeBbIM MOMEHTOM
4.3.1. Tlmockue KpyINible KPBHIIKA C IOMOJHUTEIbHBIM KpacBeIM MoMeHTOM (uepr. 18)
paccunTHIBAIOT Ha BHYTPEHHEE AaBJeHHE 10 (hopMynaMm
S12> 51+ C, (77)

e Sy, = K, KGDp /ﬁ (78)

L3

Lol U4

N N Zen=Ze Sy
I E'_//V
a d

Yepr. 18

max- 1,1s; qurst tuna 10

w
N
v

Sz
33

(U3menennast pexakiust, lonp. 1997)

4.3.2. 3nauenne ko3hdumuenta Kg OIpenenstor 1o GopMyrie

1+3\y(§3—1j

Ke =0,41 = 79
6 01 & ( )
DC.l'I
WK 110 TpaduKy, MpUBEeACHHOMY Ha uepT. 19 B 3aBucumocty ot otHoutenuii Dy/D, , 1 w.
A
/
480 :
:l:}‘/ ._//
410 }j’ = ol
’ )
V4 ’/’/ =T |
YA
8,60 A A i
TR
AL ] 1-1..--—"""——
T e
4
I ET RN ERNTETE A



3HaveHHe Y ONpeeIIsIoT 1Mo (hopMyIe

F F
4+-= ==,

\Y FQ Wi \J FQ
rne Fy, =0,785pD7, .

(80)

(U3menennast pexakuust, lonp. 1997)

4.3.3. 3nauenue koddduuuenta K, onpenenstor no 1. 4.2.3 wu 4.2.4, ecnu 2d; < 0,7D,; npu 3toMm
OTBEpCTHS JUTs OONTOB B pacyeT He IPHUHUMAIOT.

4.3.4. Nlnst KpBINIKA, MMEIOIICH I1a3 ISl Ieperopojkd (Hampumep, Kamep TEeIIOOOMEHHHUKA)
3Havyenne koddduumenra Kg It OnpeeseHns TOMIKMHBL B Mecte masa (uept. 186) paccuursiBaroT ¢
YUETOM YCHIIWSI OT CXKaTusl MIPOKIIAKH B Iase 1o Gopmyie

1+3w(§3—1j+9,6§3~[§4
3

K, =0,41 (81)

D,

c.mn
4.3.5. TonmuHy IIOCKON KPYIJION KPBIIIKK C JIOTOJHHATENFHBIM KPAaeBbIM MOMEHTOM B MecTe
yIutoTHeHus Sp (4ept. 18a) onpenernstor 10 hopmyiie:

SZZmax{K7\/5;¥<D}+c, (82)

c.n

F F
rae @ = max Sp o O L
[c],” [o],
B dopmyie (82) unjekc p ykashlBaeT HA TO, YTO BEJIMYMHA OTHOCUTCA K PAGOUEMY COCTOSIHUIO U

WCTIBITAHUSM, a HHACKC M - COCTOSTHIE MOHTaXa.
4.3.6. 3nauenne ko3 duruenta K7 onpenenstor no GopMyIie

Iy
K, =085 -1 (83)

i cornacHo 4epT. 20 B 3aBUCHMOCTH OT OTHOILICHHMS THaMETPOB.

4.3.7. TomuuHy Kpasi IUIOCKOH KPYTJIOW KPBIIIKH C JIOIOJIHUTEIBHBIM KPaeBbIM MOMEHTOM BHE
30HBI ymnotHeHus S3 (uepr. 18) ompemensitor mo ¢opmyie (82), mpu srtom Bmecro Dg, ciemyer
puHATh D).

4.3.8. [lonmyckaemoe paBieHHE ISl IUIOCKOW KPYITIOH KPBIMIKK C JOMOJHUTENBHBIM KPAaeBbIM
MOMEHTOM IIpH OBEPOYHBIX pacyeTax ONpesessioT o GhopmMyse

2
| &=C
[p]_(KOKGDpJ [G](P (84)
K7
0.5 /é
ap‘f //

2.2 /

5’}1’/

a0

D3
10 11 12 L3 1k 1.5 De

Yepr. 20



5. PACYET OBEYAEK KOHUYECKHUX

5.1. PacueTHsble cxeMbl U pacyeTHbIe IAPaAMeTPbI

5.1.1. Ha uept. 21-26 npuBeaeHbI pacyeTHHIE CXEMBI Y3JI0B KOHHYECKHX 00edacK.
5.1.2. PacueTrHble mapaMeTpsl

5.1.2.1. PacueTHbIe UIMHBI IEPEXOIHBIX YACTEH ONPEENSIOT 110 (hopMyIam

- JUTSL KOHMYIecKux obedaek (uept. 21a, 216, 21B)

D D
a = 0,7‘/003&1 (,-¢C);a, = 0,71/003&2 (s;-¢€);

- JUTSL KOHMYIECKo# obewaiiku (uept. 22a, 220)

D
cos oy,

a =07 (s, —¢€);

- ISl KOHMYIECKOoi obeuaiiku (uept. 21r)

D
&= \ cosa, (8 —¢):;

- JUTSL IWJTMHIPHYECKUX obedaek (gept. 216, 21B)

a, =0,7{/D(s, — ) ;

- IS TOPOUIANBHBIX HIepexonoB (uept. 22a, 226)

a2=0,5/ D (s, —¢);a, =0,5{D(s, —¢C);
cosa,

- TS IWIMHAPUYECKON obedaiiku win mrynepa (cM. uept. 21r)

a, =1,25,/D(s, - ¢)

CoennHenue odevaek 6e3 TOPOUAAIBLHOIO NEepexoaa

az

LN " P o Ay s
— =
2 2~ z el 7 2z it
§2 ] . £
7 3 Z /— N ]
~
3 < N (s [ o
< ! o s 5
Cr %) 1 A ot
o % X y
K b
at, % 2
¢ ]

a

a - COCAUHCHUEC IBYX KOHUYCCKUX 066‘1361(, 0 - COCAMHCHUC KOHHUYCCKOH 1 HHHHHﬂqueCKOﬁ
066‘1361(, B - COCANMHCHUC KOHIYECKOH 1 HHHHHﬂpH‘IeCKOﬁ o0Oeuaek ¢ YKPCIUIAIOIINM KOJIBLIOM,
I - COCANHCHUC KOHHMYECKOM 00CUaiK ¢ IlI/IHI/IHHPI/I‘lGCKOﬁ MCHBLICTO JUAMETpPa

Yepr. 21



CoennHenue ofevaek ¢ TOPOHJATBHBIM MEPEX010M

e &) S
(]
| / 7
9’
£
T
5% o4
%
a a 5%

a - COeJIMHEHUE IBYX KOHUYECKUX 00euaeK, 0 - COeIMHEHNe KOHUUECKON U IMIHHPUIECKON
obeyaek

Yepr. 22

OcHoBHBIE pasMepbl KOMU4Y€CKOro nepexoaa

Yepr. 23

CoeinHeHHE KOCOCHMMETPUYHBIX 00e4aeK




Konnueckast o0euaiika ¢ KOJbIIAMH KECTKOCTH

Yepr. 25

ITororne KOHMYECKHE THUIIA

i AK b "o
a % : 7] % %
3 - g l =
$ P H
i 2 1 %2 1 b}
{ 2 i £ I —I
a1 —
g 8
a

a - IHULIC C TOPOUAAJIbHBIM IICPCXOA0M, 0 - JHUIIEC € YKPCIUIAIOIIUM KOJIBLOM, B - THULIC 0e3
TOPOHUAAJIBHOI'O IEPEXOAa U YKPCIJIAIOMICTO KOJIbLia

Yepr. 26

5.1.2.2. PacueTHbIi TuaMeTp TIIaIKOW KOHUIECKOH 00eUaiiku onpeneisioT mo Gopmymne
- JUISl KOHMYECKOM obeuaiiku 6e3 ToporaaapHoro nepexona (uept. 21a, 216, 218)
D.=D-14a; sinay;

- JUIS. KOHMYECKOM 00e4Yaiiku ¢ TOpOUJaNIbHBIM TiepexogomM (uepT. 22a, 220)
Dy =D-2][r (cose; - cosay) + 0,704 Sineu];

JUIT KOHMYECKNX O00€YaeK CO CTYNEHYaThIM M3MEHEHHEM TOJIIMH CTEHKH JUIS BTOPOM M BCeX
MIOCJICIYIOIIMX YacTel 3a pacueTHbId nuaMerp D, manHOW wacTn oOe4aliky MPUHUMAIOT BHYTPEHHUN
JraMeTp OOJIBIIEro OCHOBAHHS.

5.1.2.3. PacuerHblil KO3 UIMEHT TPOYHOCTH CBAPHBIX [IBOB NEPEXOA0B 00€YAEK ONPEEISIIOT 110
Tabm. 4.

Tab6muna 4
S ——— PacyeTHBIN KO3 PHITHEHT H}il)_(I)‘IHOCTSI/I ;l;a%H;I;( IIBOB
obeuack Io . 5.3.3,5.4.3 | Honm. 5.3.4,5.3.8 | 0159930 114 1. 5.3.6, 5.4.6
5.3.9,5.45
Buyrpennee 0, =9, 0, =9, 0, =9, ¢ = Min
JaBJIEHHE  WIN _ {; /(P }
pacTsaruBaromast Pap = Pa P T
cuIia
Hapyxnoe @, = Mmin @, = Mmin @, = Mmin 9, =VJo,
JaBJIeHHE WU . . o
CKUMAIOIIAS {¢P' (PT } {¢P' (PT } {¢P' (PT }
cuja =1
HW3rubaromuii @p = Min @, = Mmin @p = Min @, = Mmin
MOMEHT {Qﬂp' \V (pT } {Qﬂp' \/ (pT } {Qﬂp' \/ (pT } {Qﬂp' \/ (pT }
Pap = Pa




5.2. O6JacTh 1 ycJ10BHsI NPUMEHEHHsI pacyeTHBIX Gopmya
5.2.1. PacuerHble popMyIIBI IPEMEHUMBI TIPH COOTHOIICHUH MEX/Y TOJIIMHONW CTEHKH HapY>KHOH
obeyaiiky ¥ IMaMeTpoM B TIpeesnax

o,oms%so,oso.

BbInosnHeHre TaKOro YCIOBHS ISl TIOIOroro Konudeckoro auumia (o > 70°) He Tpedyercs.

5.2.2. Pacuernsie ¢opmyisl, npuBeaeHHbIe B mil. 5.3.2, 5.4.2 u 5.5.1, nmpuMeHNMSBI NIpH yCIIOBHH,
YTO pacyeTHbIC TEMIICpaTypbl HE MPEBBINIAIOT 3HAYEHWH, INPHU KOTOPBIX MOJDKHA YUUTHIBATHCS
MOJI3YYecTh METAJUIOB, T. €. NPU TeMIeparypax, KOrja JOIYCKaeMOe HalpsDKeHHE OIpeaesseTcs
TOJNIBKO TI0 TIPEAeNy TEKydeCTH WM BPEMEHHOMY comporuBicHuio (mpeneny mpounoct). Ecmu
TOYHBIX JAaHHBIX HE MMeeTcs, TO (DOPMYJIBI MPUMEHHUMBI IIPU YCIOBHH, YTO pacyeTHasl TeMIeparypa
CTeHKH oOeuaiiku u3 yriepomucroi cramu He npesbimaer 380 °C, u3 HusKojernpoBaHHoi cramu 480
°C n m3 aycreHnTHOH cTamm 525 °C.

5.2.3. PacuerHple (popMyNBI HACTOSIIETO CTAHIApTa HE MPHUMEHHMBI Ul pacdeTa Ha MPOYHOCTh
KOHHMYECKHX TIEPEX0/I0B B MECTaxX KpeIJIeHHs pyOallky K KOpITycy.

B stom cirygae pacuer nposogures o 'OCT 25867.

5.2.4. Pacuernsie (OpMynsl HE IPUMEHUMBI, €CIIH PACCTOSHHE MEXIY ABYMS COCETHHMH y3JIaMH
obeyaek MeHee CyMMBI COOTBETCTBYIOIINX PACYETHBIX UTMH 00€4aeK, WM, €CII PAcCTOSHHE OT y3JI0B
O OMOPHBIX 3JEMEHTOB cocyda (32 HCKIIOYEHHEM FOOOYHBIX OINOp M ONOPHBIX KOJIEH) MEHee
YIBOSHHOH pacueTHOH AIMHBI oO0edaiky mmo 1. 5.1.2.1.

5.2.5. PacuerHble OpMyIbl IPUMEHUMBI TIPH YCIIOBUH, YTO WCIIOJIHUTENBHBIC JUTMHBI TIEPEX OJJHBIX
JacTelt o0evaeK He MEHee PACUSTHBIX UTHH a1 U dy.

Ecnu 310 ycioBue He BBINONHEHO, HY)KHO MPOBECTH MPOBEPKY IOMYCKAEMOro JABJICHUS, IPHIEM
BMECTO S; U S ITOCTABIISIOT:

JUISL COeIMHEHNS 00edaek 0e3 TOpOUAAIBHOT O Iepexoa

a a
S =max{—=2s;:s t;S,. =max{—2s,;s};
& a,
1A COCAUHCHUA 066‘1361( C TOPOUJAJIbHBIM IIEPEXOA0M IIPU OPCACIICHUN KO3(1)(1)I/IHI/I€HT3 B 110
dbopmyie (98)

_ ap . . . _ o . .o
Sig = MaxX{—=5S,;S, ;; S,g = MaX{——5S,,S;;
& a,

Sq, S - (haKTHUECKHUE TONIIUHBI CTEHOK TPUCOEANHEHHBIX o0euack (uept. 21a, 216, 21r, 226).

5.2.6. PacuerHbie GopMynbl y3710B KOHUYECKHX M IMJIMHAPHYECKHX oOedaek 0e3 TOpOMTaILHOTO
mepexofa MPUMEHUMBI TIPH YCIOBHUHU BBITONHCHHS VYIJIOBOTO IIBA C JBYCTOPOHHUM CIUIONIHBIM
TIPOBAPOM.

5.2.7. VIcnONMHUTENBHYIO TOJNIIWHY CTCHKH KOHHMYECKOTO 3JIEMEHTa B MECTE COCAMHEHUS IBYX
obevaek Sy, S, WM S; BCETa MPUHNMAIOT HE MCHEE TOIIIUHEI Sy, onpenensemoit mo mr. 5.3.1 wiun 5.3.2,
5.4.1 mmn 5.4.2 n 5.5.1 171 COOTBETCTBYIOIINX HATPY30K.

HcnonauTenpHas TONIIMHA CTEHKH MUIMHIPUYSCKOTO 3JICMEHTa B MECT€ COCTUHCHHUS BYX
obevaek OKHA OBITh HE MEHEe MUHIMAITLHOHM TONIIMHBI CTEHKH, OTPENEIIeMO 1Mo hopMylaM pas.
2.

5.2.8. Pacder ykpemseHus OTBEpPCTHH KOHHYECKHX obOedaek mpoBoisT B coorBercTBHH ¢ ['OCT
24755.

5.2.9. Pacuer TONIMHEI CTEHOK TIIEPEXOMHON YacTH o00€4aeKk MPOBOAAT JHOO METOAOM
MOCJIETOBATENHFHBIX TIPUOMIDKEHN HAa OCHOBAaHUH TPEABAPUTEIHHOTO MOAOOpa W IMOCIETYFOIIeH
TIPOBEPKH JJIs BRIOPAHHBIX 3HAYCHUH

D S —C
- a3 -
SZ - C SZ - C

100 cpa3y MU MOMOIIH JHATPAMM.

Pacuer mo mmarpamMmaM MPOBOIST IS KOHHYECKHX TIEpeXomoB, y KoTopeix o, = 0. Ecmm
JIOITyCKaeMbIe HAIPSDKCHUS MaTepHAJIOB YacTel mepexona OTIMYIAOTCS APYT OT APYyra, TO pacueT ITo
JUarpaMMam TPOBOJIAT TIPH UCIIOIH30BAHUN MCHBIIIETO U3 HUX.

3a JomyckaeMoe IaBJICHWE, OCCBYIO CIUTy M W3THOAIOMIMA MOMEHT JUII KOHHYECKOH oOedaiku
MIPUHUMAIOT MCHBIICE 3HAYCHHUE, MONYUYCHHOE M3 YCIOBHS MPOYHOCTH WM YCTOWYMBOCTH TIAIKOHN
KOHHYECKOW 00CUaliKi M U3 YCIIOBUS IIPOYHOCTH MIEPEXOTHON YaCTH.

5.210. Pacuer mnpuMEeHHM TaKXKe UIS KOCOCHMMETPUYHBIX 00€4aeK, COCMUHCHHBIX C
IUITHHAPHYECKUME oOedaiikamu. PacuerHble BemuauHbl oy, D u D; npuHUMaroT mo uept. 24.

5.3. Konnveckue odevaiiku, Harpy;KeHHbIe JaBJIeHHeM

5.3.1. I'magxue kKoHIMYEeCKHE 00CUAliKH, HATPY)KCHHBIC BHYTPCHHUM H30BITOYHBIM JIaBJICHUEM

5.3.1.1. TonmuHy CTEHKH OMPEIEIIOT O (OPMYIIe



S¢ > Sep + 6, (85)
pD, 1

rge S, = . . 86
* 2¢,[c]-p cosa, (%)
5.3.1.2. [Jorryckaemoe BHYyTpeHHEE N30BITOYHOE TABICHUE ONPEACIISIIOT IO (hopMye
2 [ Y ] ¢ (SK - C)
[pl=—F— - 87)
*—+ (s, —¢)
Cos o,

5.3.2. I'magxve koHUMYIEeCKHE 00CUaliKi, HATPYKCHHBIC HAPY>KHBIM JaBIICHUEM

5.3.2.1. PacuerHbIe GOpMyIBI IPUMEHUMBI ITpH yclIoBuH oy < 70°,

5.3.2.2. TonummHy CTEHKHM B IIEPBOM IpHUOJIKEHHWH omnpenensior no ¢opmymam n. 2.3.2.1 ¢
HOCIIeyIoMIeH IpoBepKoii o dhopmyie (88).

IMpu npenBapuTEIbHOM OIPEACICHHN TOJIMHBI CTEHKH B KadecTBe pacueTHbIX |g u D mpunumMaror
BEIIMYHHBI, ompeensiemble o Gopmynam (91) u (92).

5.3.2.3. Jlommyckaemoe Hapy>KHOE JJaBJICHHE ONPEJIEISIOT o hopMyIIe

[P,

[p]=/———. (88)
1+Uphj
N
rAC A0IyCKaeMOC JaBJICHUC U3 YCIIOBU HpO‘IHOCTI/IZ
2o (s, —¢)
[Pl = D[ ] , (89)
“—+ (s, —C)
cosay,
1 O0ITYCKaeMOC JaBJICHUC U3 YCIIOBUA yCTOﬁ‘IHBOCTH B Opeaeciiax prerCTI/IZ
(p]. - 20,8-10°E D; [ 100(s, —¢) T*° 0)
E I’ly * B]. IE DE .
D¢ dexTrBHBIE pazMepbl KOHMYECKONH 00€4aiKH ONPEEIsIoT Mo GopMynam
D - D].
-, 91
£ 2sina, 1)

D+ D D D+ D
D = max L. -0,3(D +D,),|—= -t . 92
¢ {2005(11 oS o, ( 1)\} S, —C gal} 42

3navenne kodduimenta By onpenensior mo popmyse:

— mind10: De [ De
&,_nun{LO, Q45IE 100(sK—c)}' (93)

5.3.3. Coenunenue obeuaek 6e3 TopouaanbHOro nepexoxaa (cm. uept. 21a, 216).
5.3.3.1. PacuerHsie popMyIbl MPUMEHNUMBI TIPH YCIIOBHSX

o <70% 0< ap < oy (31 - C) > (52 - C).
Ecnu (S - €) < (S - C), TO IpH IIOBEPOYHOM pacyeTe CIeayeT MIPUHUMATh

S1-C=8S,-C.
5.3.3.2. TonmuHy CTEHKH ONPENessioT o hopMyIam:
s. —__ PDB 1 Y
2p — 2 ’ ' ( )
[c],-¢,— P cosa,
S22 8y + C. (95)

B ciyuae coeluHEHMsI KOHHYECKOM W IMIMHApUYECKOi obedaexk (uepr. 216) cosa, = 1. Ilpu
ompenencHun B; kodpduimeHt B paccuutsiBaroT 1o QGopmyiie (98) wiam ompenensror o IuarpaMmme
(uept. 27).

Pacuer TONIIMHBI CTEHKHM KOHHMYECKOTO HJIEMEHTa IEPexoja IMPOBOIST C HOMOIIBIO OTHOIICHHMS

S —¢C
TOJIIIHMH CTCHOK .
SZ - C

SZ - C
5.3.3.3. Koaddumment dpopmsl onpenestor 1o Gopmyiie

B =max{0,5; S} 97)

S —C
slz( 1 jszp+c. (96)



rie f onpenessoT mo popMmysie

B 0,4 D, ) (tgoy —tgocz)co=s Oy ~0,25. (98)

1 s,—C s, —C
+ K
Jcosa, 2cosay S,—C

JIi1st coeAMHEHUs] KOHUYEeCKOM M MITHHApIIecKoil obedaek (ap = 0) koadduiment  MoxeT GbITh
ompeeneH 1o quarpamme (uept. 27 win 28).

Junarpamma nis onpenesieHus KodgduuueHTa S npu pacyere TOJUH CTEHOK MEPeX010B

o0euaex
A YA NLWEAN 1Y
h t\\ ‘\ \\ -
N NS X
b N NN RN ] AN Q.
= X 1 ):L)o"
N ht hA - =
NAN N A \ N h ] N e B
N = { N - T@\ ™ goole
\ \ h Y *v .
SYTNSANY N WNITSNTRN S _ P
LY 3 =N L | T2
h ARNN AYARN b ™ P
S NI N AANSWRQVIASLTA N '\ﬂk‘}
WY [N Y SISTN h o
- _—
\\‘ h h, At '
. ,‘\ H Jre
f= i
N N \ﬂ N 9 1 "“-
A Y 3 9 N N e
‘\ ‘;‘ \“ ‘\ qh ] 7
Y N
N‘ AN \ ‘\ G"‘\ ™~ [ e
AN AN Pl |
J Y A, ZA Y I M e
- iy\_ Y } \\
NS N .
RRRR any
] Lo Gh 1 "‘\g:
¥, [HAY N T RN TS L 1
17 w9876 5 % 3 ? 109086786 45 1 12 1% 156 18 2
p i ——— i 5’-8}
Sp-¢

Yepr. 27



Junarpamma nis onpenesieHus ko3¢ ¢uuuenTa S npu BHINOJHEHUH IOBEPOYHOT0 pacyeTa

‘ NS ISITRIN
N \\\ h -
NN \\! o Y \ \\
N N NN TN &
\: \\ - 1 : \; - > *?dﬁ
= P B b, .,
\\\ '\\ 5 " }‘\;’G P
NIRRT, RS
h
B [ TH N NI N "'“\ [T
= b % - \goa
ARG IR SA NI R Y
h, Iy \‘ “‘{b ~ » o h
S, Sk %* 1 e
N -~ . - P
L L \\ u 3
N h NI LN v
N ‘\ \\ I ""‘,:::'NL .
™ 2N
AN Cd -3
- ey
NN R ™ 2
s 3 - [
=1 1 -
REalE :} S up
I . '?e g -
" | ~
f § '
| | =%
A% 3 | [
17 10987 6 5 & F 2 188 4786 g51 (2914 16 18 2
p - R s,-c}
5p-C

Yepr. 28
(U3menennas penaxuus, [Monp. 1997)

5.3.3.4. JlomyckaeMoe BHYTpeHHee H30BITOYHOE WM HApPYXHOE MAaBieHue [p] U3 ycrnoBus
MIPOYHOCTH NEPEXOJHOI YacTH ONPEACISIOT 110 (hopMyse
— 2[6]2 ) (PP(SZ —©)
[ p] - DB )
e +(8-0)
cosa,
rae ko3 GuImeHT fB; onpenenstor no . 5.3.3.3.
5.3.4. CoenyHeHNE KOHMYECKON 00CYaliKH € YKPEIUISIOMINM KoJbLoM (4ept. 218, 25)
5.3.4.1. PacuerHsie GOpMYIbl TPUMEHUMBI TIPH YCIIOBHSX |
oy <70°
- P COCJIMHECHUH C LIAIUHIpHYECKor obeuaiikoi (4ept. 21B)
(s1-¢)>(s2-0).
Ecnu (1 - €) < (S, - C), TO IpU HOBEPOYHOM pacyere CIAEAYET MPUHUMATh S; - C = S, - C;
- IIPY COEAMHEHNH I10 YepT. 25 TOJIIBKO P OTCYTCTBUH M3rMOAIONIET0 MOMEHTa Ha KOJIbIIE.
5.3.4.2. TInomaap mormepeyHoro CEYCHUs YKPEIUIAIONIET0 KOJIbIa ONPENCIISIOT 1o (hopMyIie

IIPY COCAMHEHNH T10 4epT. 21B
A - pD?*tga, (1_ Ba+ 0,25j |
8[c], 9. B+0,25

rnie Ba (2[0]23’—1}32_(:. (101)

(99)

(100)

p D
Koadhdurment B onpenenstor mudo mo popmyste (98), mubo mo auarpamme (uepr. 28).

ITpn A, < 0 yKpemieHne KonbIioM jKECTKOCTH He TpeOyeTcsl.
TIPY COEAMHEHNH T10 4epT. 25

_ pD*goy
A=8lol oy

B crydasax HeﬁCTBHH Harpy3ku OT HApPYXXHOI'0 AaBJICHUA WJIHA 0oCceBOit C)KI/IM&IOIIIGﬁ CHUJIbI, HJIN

(102)



I/ISFI/I6aIOHI€FO MOMCHTa CBapHOﬁ IIOB CTBIKOBOI'O COCAWMHCHHSA KOJIbLAa JOJI?KCH OBITE IpoBapcH
HCHOPCPLIBHBIM IHIBOM. HpI/I OIMPCACJICHNUN IUIOIAAN IMOIICPEHHOr0 CCHCHUA AK CJICAYCT YYUTLIBATH
TAK)XKXC€ CCUCHHUC CTCHOK 066‘1361(, PACIIOIOKCHHOC MCIKAY HAPYKHBIMU IIBAMU KOJIbIA U o0euaek.

(U3menennast pexakuust, lonp. 1997)
5.3.4.3. JlommyckaeMoe BHYTpPEeHHEe M30BITOUYHOE WM HAPYKHOE JABJICHHE U3 YCIOBHSA MPOYHOCTH

TIePEXOJHOM YaCTH ONPENEIISIOT 10 (hopMyaMm:
- IIPY COEAMHEHNH 110 4epT. 21B

[p]= 2[c], - 9,(s, —¢)

. (103)
DB, + (s, —¢)
- IIPY COEAMHEHUH 110 4epT. 25
8 [ o ] " Qy
K p
=A — % % 104
[p]=A Dltga, (104)
5.3.4.4. O6mwmii ko3huIueHT GopMBI ISt NEPEXOAHON YACTH ONPENEISIOT 1o (hopMyIIe
B =max {0,5; 5.}, (105)
2
—-C
D ¥ '{ :1 c j c
0,4, — tgo, —B,| 1+ 2=C) [ %
S, —C 2C0Say, S, —C
e B, = - . (106)
—-C
1+ K( :1 c j c
B, +|1+ 2 K| 2
2cosa, S, —C
Koa¢pdunumentst B, u B; onpenenstor o ¢popmynam
1,6 o
B, = A Lol oq ; B3=0,25.
(5, —c)yD(s, —¢) [o],
5.3.4.5. TIpoBepka MPOYHOCTH CBAPHOI'O IIBA YKPEIUISIOMIET0 KOIbIA
4
ot; > A (107)

e Xt j - cymMa BCeX 9((EKTUBHBIX IIMPUH HECYUMX CBAPHBIX LIBOB MEKIY YKPEIUISIOLINM

KOJIBLIOM U 00evaiikoi (4epT. 21B).

VY IpepBIBUCTOrO CBApHOTO IIBA JIEWCTBUTENbHAS €r0 IIMPHHA YMEHBIIACTCS B OTHOIICHHWH JUIMH
CBapHOTO IIIBA W BCETO INepuMeTpa obeuaiiku. PaccrosiHMe MEXay KOHIIAMHU HPEPBIBUCTBIX CBAPHBIX
IIIBOB JIOJDKHO OBITH HE 00jee BOCBMH TOJIIMH CTEHKH 00€YalKy M cCyMMa BCEX JUIMH CBapHBIX IIIBOB
He MEHee MTOJIOBUHBI JUTMHBI KOHTYpa KOJIbLA.

5.3.5. Coenunenne o6edaek ¢ TOPOUIAIBHBIM mepexooM (uept. 22a, 226)

5.3.5.1. PacuerHsie GopMyIbl IPUMEHUMBI TIPH YCIIOBHSX

r
a1S7O°;OSa2<a1; 0SB<0,3

5.3.5.2. TonmumHy CTEHKH OMPEEIIOT O (OpMyIIe
S: =S+, (108)

pDB, 1
2¢,[c]-p cosa,

rae S, = (109)
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B cimyuae coemMHEHUWsS KOHHYECKOM M UWIMHAPHYECKOW obeuaek (dept. 226) cose, = |
Koadduument Sz onpexpenstor o popmyse (111) u koadduumenTs! S u f; onpenenstor no Gopmynam
(98) u (112) i no quarpammam (uept. 27 u 29).

5.3.5.3. JlommyckaeMoe BHYTpeHHEE M30BITOUHOE WM HAPY)KHOE JABJICHHUE M3 YCIIOBHS IPOYHOCTH

[IEPEXOIHOMN YacTH
_ 2[c],(s, —¢)

Bs
cosa, | (8 =¢)

Kosdduument fF; onpenenstor no ¢opmyne (111) u xodpduumentst f u f; ONpenensroT o
dopmynam (98) u (112) wim mo muarpammam (uept. 28, 30).

(110)
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5.3.5.4. KoaddummeHTs! hopMbI onpeaesstor 1o Gopmymnam:
- ko3 duLHeHT f3

Bz =max {0,5; B B}, (111)

rae B onpenenstor mo popmyse (98) npu

K=1H(Sl_cj=1,
SZ_C

1
BT - r D .
1+0,028D ﬁ'(al_oﬂz)
1 1

+
Jeosa, +/cosa,
5.3.6. CoemmHenue mTynepa WIM BHYTPEHHErO NWJIMHAPHYECKOTO KOPITyca € KOHHYECKOH

obeuaiikoii (uepr. 21r)
5.3.6.1. PacueTHbIe GOpMYITEI TPUMEHUMBI ITPY BBIIOJIHEHUH YCIOBHSA

- ko dunment f;

(112)

oy <70°.
5.3.6.2. TonmumHy CTEHKU OIPEIEIAIOT O (OpMyIIe
Sy =Sy * C, (113)
D
rae S,, = Zp—B‘l. (114)
¢p[c]-p

Pacuer TOJMOIMHBI CTCHKHM KOHHYCCKOI'O J3JICMCHTA nepexoaﬂoﬁ JaCTu IMpoOBOIAT C IHOMOUIBIO
OTHOIICHUA TOJIIIHWH CTCHOK

S]__C
S = S,, +C. 115
1 (SZ_CJ 2p ( )

5.3.6.3. JlommyckaeMoe BHYTpeHHEE M30BITOUHOE WM HAPY)KHOE JABJICHHE M3 YCIIOBHS IPOYHOCTH
TIEPEXOIHON YaCTH OIPEJIEIISIOT 1o (hopMyIIe



B 2[c],0,(s, —¢)

pl|= . (116)

Lp] BB, +(s; —¢)

5.3.6.4. Koaddumment ¢popmsl onpeaestor 1mo Gopmyie
Ba=max {1,0; B}, (117)
(=%
rae B, = f+ 0,75 pu K >1; (118)
S, —C
B, 0,4 D 9% — +0,5  (119)
S, — ( s, —C jz
1+x
K(sl—cj s, —C N S, —C
s,—¢/J\(s,—-c)cosa, 2

2
—C
npu K > <1.
SZ - C
KosdduumenT S, MoxkHO B 000HX CITydyasx ONpeeuTh Takxke 1mo auarpammam (dept. 31 u 32).

Junarpamma nis onpenesieHust Ko3gduuueHTa B, Npu pacyeTe TOJIIUH CTEHOK NMEPEX010B

o0euaex
\ 5 B ]
AN - N 1\ N Ao -
M, o .
NS TRy R <
AN N AN P o~ Td e
hJAN h Y A N s o~ M
LAY AN e e @, 1 e
a\ M . T~ e
Y N N \ " S~ T
AL AN = N e s
AARYN h AN \L_‘ ey ] -~
\‘ M \\ Nt h \\_u‘ ‘\ i;';. <
\\ Y o \1\?: Y P e e _?.‘ ]
AVEAN AUANY ™ e ™
\ AN Aoy h . P, |
AVHANI NV EA P
N INY \ . 1
h \; l o e et B por L)
NRAL TN = 4
' b\
LAY, 1A y ] 75 o
2, e
N v e
N\ o2 o~ o
T I ~<{@=
} ?_;13%_‘ h ' “‘\.__-
i y AN h A Mo
Ay
e s 7 s 5 4 J 2 1 85 08 o7 g8~=a9 + 12 1y L& 18 2
———— 3L
/B# S3-¢

Yepr. 31



Junarpamma nis onpenesieHust Ko3g¢guuuenrta [, Npu BbIOJIHEHUH IOBEPOYHOT0 pacyeTa

N [l - ]
WY i AN NS N
i AN N, b, \% \"'\.
PALLIS YERNIA <
N M A YA -y Ry Zre
‘N h \\ ‘\ -

N A N Z s o~ 4. \‘
kAN h Y s W B N .
N TN AN e Bt
h ARN e 1 e, W I e
AN g \\\ i N e =

A AN N N M 5
» 9 N Y A \4%-\. ‘\
AN ) - ‘\ P,
. \\ AN \\ e P ]
b l'ti\ o \ 0“
) ™G — T s
NN Y K TN _‘\
AN AN e o
NN NN TS L
¥ \ '
1‘%\ “\ e e
b B
i ALY s W e
T - ] =y
NN HT ~o-
: b H o
[
hY
rs&gTe 5 4 3 Z 1 a5 a7 48 g9 1 12 L% 16 18 2
/3# e -———-a-—{ﬂ_}
Sg-i
Yepr. 32

(U3menennast pexakiust, lonp. 1997)

5.3.7. Tlonoroe KOHMYECKOE [THHUIIE C TOPOUAAIBHBIM TTepexonom (CM. ueprt. 26a)
5.3.7.1. Pacuernbie (opMysbl IPUMEHUMBI Ul JCHCTBUS BHYTPEHHEIO H30BITOYHOTO IABIICHHS
TP BBITIOJTHEHUH YCIIOBHS

oy >70°.
5.3.7.2. TonmmuuHy CTEHKH IPUHIMAIOT
s’>min {max {s;; s:}; S, +c}; (120)
_ P
=0,3(D - r) (121)

0\[o ](Pp

e S, onpenensitor no 1. 5.3.1 npu D, = D u S, onpeznernstor 1o 1. 5.3.5.
5.3.7.3. Jlommyckaemoe BHyTpeHHee H30bITOYHOE AaBJICHIE NPUHUMAIOT KaK OoJbIIee U3 3HAUCHHS

[P]=@plo ][o 3(D C)r)iolo}

W MEHBILEro U3 3HaYeHHH [p], onpenensempix mo m. 5.3.1 mpu S, =s' u 5.3.5mpu s, =s".

5.3.8. Iomoroe KOHUYECKOE THUIIE ¢ YKPEIUISIOMMM KOIBIIoM (cM. uepT. 260)

5.3.8.1. Pacuernsie (opMysbl IPUMEHUMBI Ul JCHCTBUS BHYTPEHHEIO H30BITOYHOTO IABIICHHS
TIPY BBITIOJTHEHUH YCIIOBHH!

(122)

a1 >70° s =5,

5.3.8.2. TonmuHy CTEHKH KOHWMYECKOTO AHUIIA onpenesstor no 1. 5.3.1.1 mpu D, = D.

5.3.8.3. Ilnonjans MoOmepeyHOro Ce4eHHs YKPEIUISIOIIETo KOoiblia onpeaessor no m. 5.3.4.2, B
KOTOPOM TIpH ONpe/IeIeHuH [ clieayeT npuHaTh (S; - ¢) = 0.

5.3.8.4. lonyckaeMoe BHYTpPEHHEE M30BITOUHOE JABJICHHUE OINPEIEIAIOT ISl KOHUYECKOTo JHHIIA
mo 1. 5.3.1.2 npu D, = D u ans1 yxpemsironiero konpia 1o 1. 5.3.4.3, B KoTopoM pH onpeiesicHuH S,
crexyer mpuHsTh (S1 - ¢) = 0. Pacuer mpuMeHnM Tipu coOITI0IeHIH TpeOoBanwuii 11. 5.3.4.5.

5.3.9. IMonoroe xoHWYECKOe AHHINE 0€3 TOPOMTAIBHOIO Iepexona U 0e3 YKPeIUISIOMIETO KOJbIa
(cM. uept. 26B)



5.3.9.1. Pacuernbie (opMysbl IPUMEHUMBI Ul JCHCTBUS BHYTPEHHEIO H30BITOYHOTO IABIICHHS

TIPY BBITIOJTHEHUH YCIIOBHS
oy > 700,
5.3.9.2. TonmuuHy CTEHKH TPUHUMAIOT

s'>min {max {s; s:}; S, +c};
S;) onpezneisitor 1o popmyie (121) mpu r = 0;

S onpeaenstot 1o 1. 5.3.1 mpu Dy = D;
S; OIMPEHENSIOT 1Mo 1. 5.3.3.

(U3menennast pexakiuust, lonp. 1997)

(123)

5.3.9.3. Jlomyckaemoe BHyTpeHHEe M30BITOYHOE JAaBJICHHE NPHHUMAIOT KaK OoJiblliee N3 3HAUCHUS
[r], onpenensiemoro o popmyse (122) npu r = 0, u MeHblIIee U3 3HAYCHUH [p], OMpEAEISIEMBIX TIO II.

531npus,=s'uD,=Dwumnom 53.3.
(U3menennast pexakuust, [onp. 1997)

5.3.10. TMonoroe koHWYECKOE THUIIIE, HATPY>KCHHOE HAPYKHBIM JIaBJICHUCM

5.3.10.1. Pacuernsie (opMyIbI IPUMEHUMBI TS JEHCTBHUSI HAPYXHOTO AABJICHUS IIPU YCIIOBUH

oy > 700,

5.3.10.2. Jlomyckaemoe HapyXHOE MaaBjieHHe ompeaensior no ¢opmyne (88), momyckaemoe
JaBlieHWE B TIpeleNax IUIacTUYHOCTH 1o ¢opmyrne (89) u momyckaeMoe IaBieHWE B TIperenax

yrpyroctu 1o ¢popmyie

(] _4EK(§—cjﬂm§a

p E — ny DK 19
re K = nnn{0,36nnax{£%§§%i§;alz}};
pa— DK
~2(s'—c)cosa,

g

(U3menennast pexakuust, lonp. 1997)

5.4. Konnueckue odevyaiiku, Harpy>KeHHbIe 0CEBBIMH YCHIMSIMH
5.4.1. I'magxve KoHUYeCKUe o0eyaiky, Harpy)KEHHbIE OCEBOI pacTATUBAIOLICH CHITON
5.4.1.1. TonmuHy CTEHKH ONPEEISIOT O hopMyIIe

Sk = Sep + C,

F 1
nDo, [c] cosa,
5.4.1.2. Jlorryckaemas pacTsruBaromas cuia
[F] = 7D (s« - €) @. [o] cos au.
5.4.2. I'magxve KOHUYeCKUe o0eyaiky, Harpy>KeHHbIE OCEBOI CXKUMAIOIIEH CHIION
5.4.2.1. PacuerHsle GOpMYITEI IPUMEHUMBI ITPH YCIIOBUHU
o < 70°.

5.4.2.2. JlomyckaeMyro 0ceByI0 Cxxumaromtyto cuy [F] onpenenstor mo gpopmyie

rae S, =

[Fl=min] Pk Diygy

=

rae AomyckaeMas oceBad Cuiia U3 yCJIOBUS IIPOYHOCTU
[F]. = © D (s« - ¢)[o] cos oy
" J0ITyCKaeMasd oCeBas Cujia U3 yCJIOBUA YCTOI>'I‘{PIBOCTI/I B Ipeaciiax ynpyroctu
310-10°E 100(s, —¢) T°
[F]. =————(Drcosa,)*- 1006s. —¢) ;
n De

y

(124)

(125)

(126)

(127)

(128)

(129)

(130)

(131)

(132)



0,9D +0,1D.
D = - (133)
Cos o
5.4.3. Coennnenne obeyaek 6e3 TopoumansHoro mepexoma (aept. 21a, 216)
5.4.3.1. PacuerHsie popMyIbl MPUMEHNUMBI TIPY BBINIOIHEHNH ycaoBuii . 5.3.3.1.
5.4.3.2. JlomyckaeMyi0 OCEBYIO pACTATMBAIONIYI0 WX CxkuMmaromyno cuiy [F] w3 ycmoBus
MIPOYHOCTH NEPEXOJHOI YacTH ONPEACISIOT 110 (hopMyIie
S, —C)|o|f, -¢p,COsSa
[F]=T[D(2 )[ ]2 (Pp 2’
Ps
rae koo dunuent opmsr Bs = max {1,0; (2p+1,2)}. (135)
Koadhdunment B onpenensror mo hopmyie (98) win mo quarpamme (cMm. gepr. 28).
5.4.4. CoenuHeHne KOHUYSCKON W IIIMHAPUYECKON 00EYaek C YKPEIUIIONIMM KOJBIOM (4epT.
21B).
5.4.4.1. PacuerHsie GOpMyIbl IPUMEHUMBI TTPY BBINIOIHEHNH YCIoBHi 1. 5.3.4.1.

5.4.4.2. JlomycKkaeMyl0 OCEBYIO PACTATHBAIONIYI0 WIH CxuMmamomyno cuiy [F] w3 ycmoBus
MIPOYHOCTH NEPEXOTHON YaCTH OINPEACIISIOT 110 (opmyrre
[F]:TED(SZ C)[G]z (Pp,
Pe
rae Bs = max {1,0; 2B.}. (135)
Koadduument B, onpenensiror mo popmyne (106), B koTopoit cnenyer npunsts B; = -0,35.
5.4.4.3. TIpoBepKy CBapHOT0 MIBa YKPEIUISAIOIEr0 KOJIbIA BBINOIHAIOT 110 1. 5.3.4.5.
5.4.5. Coennnenne obeyaek ¢ TOPOMIATBHEIM TiepexoaoM (uept. 22a, 226).
5.4.5.1. PacuerHsie GopMyIbl IPUMEHUMBI TIPY BBINIOIHEHNH ycIoBHi 1. 5.3.5.1.

5.4.5.2. JlomyckaeMyi0 OCEBYIO pACTATMBAIONIYI0 WIH CxkuMaomyno cuiy [F] w3 ycmous
MPOYHOCTH NEPEXOJHOI YacTH ONPEACISIOT 110 (hopMyIie

(7= rpl&0lcla e

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

Kosdpduumentst B u P, onpenenstor o popmynam (98) u (112) wim no auarpamMmmam (4ept. 28 u
30).

5.4.6. CoemmHenue mTynepa WIM BHYTPEHHErO NWJIMHAPHYECKOTO KOpITyca € KOHHYECKOH
obeuaiikoii (uepr. 21r)

5.4.6.1. Pacuernsie popMyIbl IPUMEHNUMBI TIPH BHIIIOIHEHUH ycoBus 11. 5.3.6.1.

5.4.6.2. JTomycKaeMyi0 OCEBYIO PACTATMBAIONIYI0 WIH CxkuMaromyno cuiy [F] w3 ycmoBus
MPOYHOCTH NEPEXOJHOI YaCTH ONPEACISIOT 110 (hopMye

S,—C)lo|,-
[F]=TCD(2 )[ ]2 (Pp,
Ps

rae Bg = max {1,0; (2B-1)}. (141)
Koadurment dpopmsr B, onpenemnsitor mo Gopmynam (118) mmu (117), wnm mo quarpamme (4epr.
32).
5.5. Konnveckue odevaiiku, Harpy;KeHHbIe H3rH0AI0IIUM MOMEHTOM

5.5.1. JlormyckaeMblit H3rHOAIONMH MOMEHT PACCUUTHIBAIOT 110 (hOPMYIIaMm:
- U3 YCJIOBUSI IPOYHOCTH

(134)

(136)

: (138)

(140)

[M]=—2[F]. a2)

rae pacueTHelii auamerp Dp = D; mms konudeckoro mepexona (uept. 23) u [F] ompenemnsior mo
(129).
U3 YCIOBUS YCTOHYHBOCTH

[M]= ['\E']“] =, (143)
MH
yt [M]Ej

me [M], =S5 [F,, (149

[M]E=§[F]E, (145)



u Dg onpexernsitor o popmyste (133).

Jomyckaemblie oceBble cuibl onpenersitor [F] mo m. 5.4.1.2;

[F]. u [Flg mo m. 5.4.2.2.

5.5.2. Coennnenus obeyaek

5.5.2.1. [omyckaeMblii W3rHOAIOMIMH MOMCHT U3 YCIOBHS TIPOYHOCTH TMEPEXOJHON dYacTd
OIPEENSIOT 10 hopmyIe

[M]=2[F] (146)

rae gomyckaemyro oceByro cuiny [F] ompenenstor mo ¢opmynam m. 5.4.3.2, 5.4.4.2, 5.45.2 u
5.4.6.2.

5.6. CoueTanusi HAarpy30K

5.6.1. YcnoBust npuMeHeHus GopMysn

Ecnmu xoHndeckast obevaiika HarpykeHa JaBJICHHEM, OCEBOM CHIIOW M M3THOAIOIIMM MOMEHTOM U
CyMMa KBUBAJICHTHBIX JIaBJIICHUH OT 3TUX HAarpy30K, ONpEAesieMbIX 110 (opMyIaM

AF 16M

Pe D2 ™M D

COCTaBJISIET JUISI COOTBETCTBYIOIIETO pacueTHoro auamerpa Menee 10% pabGouero pamieHws, TO
KOHHMYECKYI0 00€4aliKy pacCUMTHIBAIOT TOJBKO HA ICHCTBUE AAaBIICHUS.

5.6.2. CoBMeCTHOE ACHUCTBUE HATPY30K

[Tpn mpoBepke MPOYHOCTH WM YCTOWYMBOCTH ISl COBMECTHOTO JICHCTBHS Harpy3ok B (opMmysax
(148) u (150) mis pacderHOro HApPYKHOTO [ABJICHUS IOACTABISIFOT MHHYC p, a ISl OCEBOM
coxuMaroniet crutel MuHyc F. M3rubaromuii MoMeHT M Bceria IPHHUMAIOT CO 3HAKOM ILITIOC.

5.6.2.1. 'magxue KoHUYECKHE 00CYalK.

B ciyyae neiicTBUSI Hapy)KHOTO IaBlICHHS] HEOOXOAMMO IMPOBEPHUTH YCIOBHS YCTOMYMBOCTH IO
¢bopmyne

(147)

p_F M 4 (148)

[p] [F] [M]
Kpome Toro, nomxHa ObITh BHINOIHEHA TPOBEPKA YCTOMYMBOCTH OT OTAENBHBIX HATPY30K
lpl < [p]; IFI < [F]; M| < [M]. (149)
Homyckaembie Harpysku [p], [F], [M] onpenemstor o mn. 5.3.2.3, 5.4.2.2 u 5.5.1. TlpoBepky
IIPOBOJIAAT, €CIIM HE BBINOJHEHO ycioBue 1. 5.6.1 XoTs OBl U1 OJHOTO M3 PACUETHBIX THUAMETPOB
KOHHUYECKOW 0Oevalku.
IMpu BuyTperHeM naBiernn B popmysie (148) crenyer npussts p = 0.
5.6.2.2. IlepexoHble YacTH KOHUYECKUX 0Oeuaek
Kpome mpoBepku ycloBHil IPOYHOCTH OT OTIEIBHBIX HArpy30K mo ¢popmynaam (149), Heobxomumo
TIPOBEPUTH BEITOJIHEHUE YCIOBHSA

P + F M <1,
[p] [FIl [M]
rae [p], [F], [M] - nonyckaemblie Harpy3ku Jyist epexoHOM yactu obeuaiiku. [IpoBepKy MPOBOIIT,
€CJIM HE BHINOIHEHO ycosue . 5.6.1 npu Dy = D.

+ (150)




IIPUJIO’KEHHE 1
ObsizamenvHoe

Tab6mmma 5

I[onycxaeMble HANPSKEHUSA IJIA YIJIEPOAUCTHIX 1 HU3KO0JIETHPOBAHHBIX crajeu

Pacuernas Jlonyckaemoe Hanpsokenne [6], MITa (krc/cm?), s craseii Mapok
TeMreparypa BCt3 | 09r2C,16I'c | 20, 20K
CTEHKH TOJIIMHA, MM 1012 17TC,
cocyza uiu 10 091“2’ 17T1C,
anmnapara, 1020 |cbuue 20| 1032 |cebime 32| go 160 10r2C1
°C

20  |154(1540)|140(1400)|196(1960)|183(1830)|147(1470)|130(1300) | 180(1800)|183(1830)
100 |149(1490)|134(1340)|177(1770)|160(1600)|142(1420) | 125(1250) |160(1600)|160(1600)
150  |145(1450)|131(1310)|171(1710)|154(1540)|139(1390) | 122(1220) | 154(1540)|154(1540)
200  |142(1420)|126(1260)|165(1650)|148(1480)|136(1360) | 118(1180) |148(1480)|148(1480)
250  |131(1310)|120(1200)|162(1620)|145(1450)|132(1320) | 112(1120) |145(1450)|145(1450)
300 |115(1150)|108(1080)|151(1510)|134(1340)|119(1190)|100(1000) |134(1340)|134(1340)
350  |105(1050)| 98(980) |140(1400)|123(1230)|106(1060)| 88(880) |123(1230)|123(1230)
375 93(930) | 93(930) [133(1330)|116(1160)| 98(980) | 82(820) |108(1080)|116(1160)
400 85(850) | 85(850) |122(1220)|105(1050)| 92(920) | 77(770) | 92(920) |105(1050)
410 81(810) | 81(810) |104(1040)|104(1040)| 86(860) | 75(750) | 86(860) |104(1040)
420 75(750) | 75(750) | 92(920) | 92(920) | 80(800) | 72(720) | 80(800) | 92(920)
430 | 71%(710) | 71%(710) | 86(860) | 86(860) | 75(750) | 68(680) | 75(750) | 86(860)

440 78(780) | 78(780) | 67(670) | 60(600) | 67(670) | 78(780)
450 - - 71(710) | 71(710) | 61(610) | 53(530) | 61(610) | 71(710)
460 - 64(640) | 64(640) | 55(550) | 47(470) | 55(550) | 64(640)
470 - - 56(560) | 56(560) | 49(490) | 42(420) | 49(490) | 56(560)
480 - - 53(530) | 53(530) | 46*(460) | 37(370) |46**(460)| 53(530)

* Jlns pacyeTHOM Temmeparypbl creHkn 425°C.

** Jlns pacueTHOW TeMneparyps! creHku 475°C.

[Ipumeuanus:

1. TIpu pacyeTHbIX Temmneparypax Huwke 20°C momyckaeMble HaNpsDKEHHS MPHHUMAIOT TaKUMHU JKe, KaK Tpu
20°C, mp¥ YCJIOBUH JOIYCTHMOrO IIPUMEHEHHS MaTepuaa Ipy JaHHOH TeMIeparype.

2. JI1st IpOMEKYTOYHBIX PACUYCTHBIX TEMIIEPATyp CTCHKH JOIyCKaeMOE HAIpsDKCHHE ONPECTISIOT JIMHSHHON
MHTEPIOIAIECH ¢ OKpyT/IeHHeM pe3ynsratos 10 0,5 MITa (5 kre/cM?) B CTOPOHY MEHBIIIErO 3HAUCHILS.

3. ns cranmu mMapku 20 npu Re20 < 220 MIIa (2200 krc/cM?) HoIycKaeMble HANPSDKEHHS, YKA3aHHbIC B TAOIL

1, ymuoxator Ha otomenne R2°/220 (R2°/2200).

20

02 <270 Mlla (2700 Kkrc/cm?) OMmyCKaeMBIe HAPSIKCHIS, YKA3aHHEIE B

4. JTns cranu mapku 1012 npu R

Tabum. 1, ymroskaior Ha orsomenne R0 /270 (R ,/2700).

5. s cranu mapok 09I'2C, 16I°C knaccoB mpounoctu 265 u 296 mo F'OCT 19281 nonyckaemble HalpsDKEHUS
HE3aBHCHMO OT TOJLIMHBI JIMCTA MPUHUMAIOT PaBHBIMH YKa3aHHBIM B rpad)e, COOTBETCTBYIOIICH TONIIMHE CBBIIIC
32 mMm.

HPUJIO)KEHUE 1 (M3menennas pegakuust, Ionp. 1997)

Tab6nmma 6
Jomyckaemble HANIPS2KeHUS JJISl TEIUIOYCTOMYHUBBIX XPOMHUCTBIX CTANEH
Pacuernas Jonyckaemoe Hanpspkenne [o], MITa (kre/ CMZ), JUIsL CTaJIeil MapoK

TeMIepaTypa

CTCHKH COCY/a UITH 12XM 12MX 15XM 15X5M 15X5M-Y
armapata, °C

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

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

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

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

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

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




Pacuernas Jlonyckaemoe Hanpsokenne [6], MITa (krc/cm?), ams craseii Mapok
TeMmIieparypa
CTEHKHU COCY/a WU 12XM 12MX 15XM 15X5M 15X5M-Y

armapata, °C
350 137(1370) 137(1370) 142(1420) 114(1140) 200(2000)
375 135(1350) 135(1350) 140(1400) 110(1100) 180(1800)
400 132(1320) 132(1320) 137(1370) 105(1050) 170(1700)
410 130(1300) 130(1300) 136(1360) 103(1030) 160(1600)
420 129(1290) 129(1290) 135(1350) 101(1010) 150(1500)
430 127(1270) 127(1270) 134(1340) 99(990) 140(1400)
440 126(1260) 126(1260) 132(1320) 96(960) 135(1350)
450 124(1240) 124(1240) 131(1310) 94(940) 130(1300)
460 122(1220) 122(1220) 127(1270) 91(910) 126(1260)
470 117(1170) 117(1170) 122(1220) 89(890) 122(1220)
480 114(1140) 114(1140) 117(1170) 86(860) 118(1180)
490 105(1050) 105(1050) 107(1070) 83(830) 114(1140)
500 96(960) 96(960) 99(990) 79(790) 108(1080)
510 82(820) 82(820) 84(840) 72(720) 97(970)
520 69(690) 69(690) 74(740) 66(660) 85(850)
530 60(600) 57(570) 67(670) 60(600) 72(720)
540 50(500) 47(470) 57(570) 54(540) 58(580)
550 41(410) - 49(490) 47(470) 52(520)
560 33(330) - 41(410) 40(400) 45(450)
570 - - - 35(350) 40(400)
580 - - - 30(300) 34(340)
590 - - - 28(280) 30(300)
600 - - - 25(250) 25(250)

[Ipumeuanus:

1. Tpu pacueTHbIX Temieparypax Hibke 20°C fomycKaeMble HAPsHKCHUS IPUHAMAIOT TaKUMHE ke, kKak npu 20
°C, IpH YCIOBUH JIOIYCTUMOTO IPHMEHEHHUS MaTepralia py JaHHOW TeMIeparype.

2. JInst IpOMEKYTOYHBIX PACUYCTHBIX TEMIIEPATYp CTCHKH JIOIYCKAeMOE HAIPSDKCHHE ONPECTISIOT JIMHSHHON
HHTEPIOIAHCH ¢ OKpyT/IeHHeM pe3ynsraros 10 0,5 MITa (5 kre/cM?) B CTOPOHY MEHBIIIEr0 3HAUCHIL.

3. Ilpu pacyerHsix Temmeparypax Hmwke 200°C cramp mapok 12MX, 12XM, 15XM mnpuMmeHSTh He

PEKOMEHTyeTCS.

Tab6mmma 7

Jomyckaemble HANPS2KEHUS JJISl AKAPONPOYHBIX, KAPOCTOMKHUX H KOPPO3HOHHOCTONKHX
cTajedl ayCTEHUTHOI 0 KJIacca

Pacuernas Jlonyckaemoe manpsokenne [o], mITa (kre/cm?), uist craneii Mapok

TeMIieparypa 08X18H10T, 12X18H10T,

CTCHKH COCyia 08X18H12T, 12X18H12T,

WITH anmapata, 03X21H21M4TB| 03X18H11 | 03X17H14M3 08X17H13M2T,| 10X17H13M2T,
°C 08X17H15M3T | 10X17H13M3T
20 180(1800) 160(1600) 153(1530) 168(1680) 184(1840)
100 173(1730) 133(1330) 140(1400) 156(1560) 174(1740)
150 171(1710) 125(1250) 130(1300) 148(1480) 168(1680)
200 171(1710) 120(1200) 120(1200) 140(1400) 160(1600)
250 167(1670) 115(1150) 113(1130) 132(1320) 154(1540)
300 149(1490) 112(1120) 103(1030) 123(1230) 148(1480)
350 143(1430) 108(1080) 101(1010) 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 - 107(1070) 81(810) 100,5(1005) 134(1340)
440 - 107(1070) 81(810) 100(1000) 133(1330)
450 - 107(1070) 80(800) 99(990) 132(1320)
460 - - - 98(980) 131(1310)
470 - - - 97,5(975) 130(1300)
480 - - - 97(970) 129(1290)




Pacuernas Jlonyckaemoe Hanpsokenne [], mITa (krc/cm?), uist craseii Mapok

TeMIeparypa 08X18H10T, 12X18H10T,

CTCHKH COCyia 08X18H12T, 12X18H12T,

Hnnannmmna,03X21H21NMIB 03X18H11 | 03X17H14M3 08X17H13M2T,| 10X17H13M2T,
°C 08X17H15M3T | 10X17H13M3T
490 - - - 96(960) 128(1280)
500 - - - 95(950) 127(1270)
510 - - - 94(940) 126(1260)
520 - - - 79(790) 125(1250)
530 - - - 79(790) 124(1240)
540 - - - 78(780) 111(1110)
550 - - - 76(760) 111(1110)
560 - - - 73(730) 101(1010)
570 - - - 69(690) 97(970)
580 - - - 65(650) 90(900)
590 - - - 61(610) 81(810)
600 - - - 57(570) 74(740)
610 - - - - 68(680)
620 - - - - 62(620)
630 - - - - 57(570)
640 - - - - 52(520)
650 - - - - 48(480)
660 - - - - 45(450)
670 - - - - 42(420)
680 - - - - 38(380)
690 - - - - 34(340)
700 - - - - 30(300)

[Ipumeuanus:

1. TIpu pacuerHbix Temneparypax Himwke 20°C nomyckaeMble HANPSDKCHUS TPUHUMAIOT TAKHMH XK€, KaK U IIPU
20°C, mp¥ yCJIOBUH JOIYCTHMOr0 IIPUMEHEHHS MaTepuaa Ipy JaHHOH TeMIeparype.

2. Jlns TpOMEKYTOYHBIX pPACYETHBIX TEMIIEpaTyp CTEHKH JOMYCKaeMO€ HAmNpsDKEHHE —OIMpelelsioT
MHTEPIOIIIEH ABYX OMIDKallnX 3HAYEHUI, YKa3aHHBIX B TabIHIle, ¢ OKpyrieHneM pesynsraros a0 0,5 MIla (5
Krc/cM?) B CTOPOHY MEHBIIETO 3HAUCHHS.

3. Jlnst mokoBoK u3 cramu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T momyckaeMbie HAMPsHKEHUSI,
HpHUBE/ICHHBIC B Ta0. 7 npu Temneparypax g0 550°C, ymHoxkatot Ha 0,83,

4. JIna coproBoro mpokara u3 cranu Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T nomyckaembie
HaNpsDKCHHs!, IPUBEICHHBIC B Tabll. 7 mpu Temmneparypax 10 550°C, yMHOXKAIOT Ha OTHOILICHHUE.

R;o,z R;o,z
240 | 2400 )’

*
rae Rpo,z - Ipejes TEeKy4ecTH Marepualia copToBoro mpokara ompezaenes mo I'OCT 5949; mis coproBoro

npokara u3 cranu Mapku 03X18H11 nomyckaemble HanpsbkeHHs: yMHOXkarorcs Ha 0,8.

5. JI71s1 HOKOBOK M COPTOBOro pokata u3 crainu Mapku 08X18H10T nomyckaemble HaNpsuKeHHUs, IPUBEICHHbIC
B Tabu. 7 npu temneparypax 10 550°C, ymHoxkatoT Ha 0,95.

6. Jna mokoBok u3 cramu Mapku 03X17H14M3 nomyckaemble HampspKeHHS, NPHBEICHHbIC B Tabm. 7,
ymuoxkarot Ha 0,9.

7. Ins nmokoBok u3 craiu Mapku 03X18H11 nomyckaeMble HalpsDKEHUS, IPUBEICHHBIC B Ta0l. 7, YMHOXKAIOT
Ha 0,9; nst coproBoro npokata u3 cranu Mapku 03X18H11 nomyckaembie HanpsbkeHust yMHOXatoT Ha 0,8.

8. lst Tpy6 u3 cramu mapku 03X21H21M4I'b (3U-35) momyckaeMble HApsDKEHWsI, TIPUBEICHHBIE B Ta0I. 7,
ymuoxaroT Ha 0,88.

9. Jnst mokoBok u3 cram Mapku 03X21H21MA4I'b (3U-35) momyckaeMble HAMPSDKEHESI, IPUBEICHHBIE B TA0IL.

7, yMHOXAIOT Ha OTHOIIICHHE
R;o,z R;o,z ’
250 { 2500

*
rae RpO 5 - IPeJeN TeKy4ecTH MaTepraia HokoBok, onpeneneH mo 'OCT 25054 (1o coriracoBaHuHI0).




Tab6mmma 8

Jomyckaemble HANPS2KEHUS JJISl AKAPONPOYHBIX, KAPOCTOMKHNX U KOPPO3HOHHOCTONKHX
cTajieil ayCTEeHUTHOr0 ¥ ayCTEHUTO-(EepPUTHOIO Ki1acca

Pacuernas Jlonyckaemoe Hanpsokenne [6], MITa (krc/cm?), ams crareii Mapok
TemIeparypa
CO‘;;Z‘;KSM 08X18I'SH2T|07X13AI'20{02X8H22C6|15X 18H12C4TIO|06XH28MIT,| 08X22H6T,
amapara, | (KO-3) | (UC-46) | (II-794) | (OM-654) |03XH2BMIT |08X2LH6M2T
°C
20 230(2300) | 233(2330) | 133(1330) | 233(2330) 147(1470) | 233(2330)
100 206(2060) | 173(1730) |106,5(1065)|  220(2200) 138(1380) | 200(2000)
150 190(1900) | 153(1530) | 100(1000) | 206,5(2065) | 130(1300) | 193(1930)
200 175(1750) | 133(1330) | 90(900) 200(2000) 124(1240) | 188,5(1885)
250 160(1600) | 127(1270) | 83(830) | 186,5(1865) | 117(1170) | 166,5(1665)
300 144(1440) | 120(1200) | 76,5(765) |  180(1800) 110(1100) | 160(1600)
350 - 113(1130) - - 107(1070) -
375 - 110(1100) - - 105(1050) -
400 - 107(1070) - - 103(1030) -
[Ipumeuanus:

1. TIpu pacuerHbIx Temreparypax Himwke 20°C nomyckaeMble HAPSDKCHUS TPUHUMAIOT TAKHMH XK€, KaK U IIPU
20°C, mp¥ yCJIOBUH JOIYCTHMOr0 IIPUMEHEHHS MaTepuaa Ipy JaHHOH TeMIeparype.

2. Jlns TpOMEKYTOYHBIX PACUYETHBIX TEMIIEpaTyp CTEHKH JOMYCKaeMOe HAmNpsDKCHHE —OIMpPelelsioT
MHTEPIOIAIHCH IBYX OMIKANIINX 3HAYCHUH, yKasaHHBIX B Tabmmue, ¢ okpyraenueM 1o 0,5 MIla (5 xre/cm?) B
CTOPOHY MEHBIIIEr0 3HAYCHHUSI.

HIPUIIOKEHUE 2
Cnpasounoe

MexaHn4yecKne XapaKTePUCTHKH:
AJI51 YIJIEPOAUCTHIX M HU3KOJIeTHPOBAHHBIX cTaMel - Taba. 1 u 2, 1J1s1 TeI10yCcTOHYMBBIX
XPOMUCTBIX cTajei - Ta0J1. 3 u 4, AJIsl )KapPONPOYHBIX, KAPOCTOMKNX U KOPPO3HOHHOCTOHKHUX
cTaJIell ayCTEHHUTHOTO M ayCTeHUTO-peppuTHOrO KiIacca - Tada. 5 u 6

Ta6mmma 9
Pacuernas PacuerHoe 3HaueHHE npeena Tekydectu R, MIla (KFC/CMZ), JUISL cTajieil Mapok
TeMIieparypa BC13 | 0912C, 16I'C | 20 u 20K
CTCHKHU TOJIIIMHA, MM 1012 17FC,
cocyna Ui 10 091“2’ 17T1C,
amnmapara, 1020 |cBemme 20| mo32  |cBemme 32| mo 160 10r2C1
°C
20 250(2500)(210(2100)| 300(3000) |280(2800)(220(2200)|195(1950)|270(2700)|280(2800)
100 230(2300)|201(2010)|265,5(2655)|240(2400)(213(2130)|188(1880)|240(2400)|240(2400)
150 224(2240)(197(1970)|256,5(2565)|231(2310)[209(2090)|183(1830)|231(2310)|231(2310)
200 223(2230)(189(1890)(247,5(2475)|222(2220)(204(2040)|177(1770)|222(2220)|222(2220)
250 197(1970)(180(1800)| 243(2430) |218(2180)|198(1980)(168(1680)|218(2180)|218(2180)
300 173(1730)|162(1620)(226,5(2265)|201(2010)|179(1790)|150(1500)|201(2010)(201(2010)
350 167(1670)|147(1470)| 210(2100) |{185(1850)|159(1590)(132(1320)|185(1850)|185(1850)
375 164(1640)(140(1400)(199,5(1995)|174(1740)|147(1470)123(1230)|162(1620)|174(1740)
400 - - 183(1830) (158(1580) - - - 158(1580)
410 - - - 156(1560) - - - 156(1560)
420 - - - 138(1380) - - - 138(1380)




Ta6mmma 10

Pacuernast |PacuetrHOE 3HAUCHNE BPEMEHHOTO ConpoTHBIeHNs R,,, MIla (KFC/CMZ), JUISL cTajieil Mapok
TemIeparypa BCr3 | 09I2C, 16IC | 20 n 20K 10T2. 09T™2
CTCHKH TOJIL[UHA, MM 17,FC '
cocyza uiu 10 17T1 é
aHHilgaTa, 10 20 | cBeime 20 1o 32 cBbIIIE 32 o 160 10F2Ci
20 460(4600)|380(3800)| 470(4700) | 440(4400) | 410(4100) | 340(3400) | 440(4400)
100 435(4350)|360(3600)| 425(4250) | 385(3850) | 380(3800) | 310(3100) | 385(3850)
150 460(4600)|390(3900)| 430(4300) | 430(4300) | 425(4250) | 340(3400) | 430(4300)
200 505(5050) |420(4200) | 439(4390) | 439(4390) | 460(4600) | 382(3820) | 439(4390)
250 510(5100) |435(4350) | 444(4440) | 444(4440) | 460(4600) | 400(4000) | 444(4440)
300 520(5200) |440(4400) | 445(4450) | 445(4450) | 460(4600) | 374(3740) | 445(4450)
350 480(4800)|420(4200)| 441(4410) | 441(4410) | 430(4300) | 360(3600) | 441(4410)
375 450(4500)|402(4020)| 425(4250) | 425(4250) | 410(4100) | 330(3300) | 425(4250)
Tabmmma 11
Pacuernas PacueTHoe 3HaueHue npejena TeKydectd Ry o, MIla (krc/cM®), s cTanei MapoK
TeMIleparypa
CTCHKH COCY/a UITH 12MX 12XM 15XM 15X5M 15X5M-Y
anmnapara, °C
20 220(2200) 220(2200) 233(2330) 220(2200) 400(4000)
100 219(2190) 219(2190) 230(2300) 210(2100) 352,5(3525)
150 218(2180) 218(2180) 229(2290) 207(2070) 345(3450)
200 217,5(2175) 217,5(2175) 228(2280) 201(2010) 337,5(3375)
250 217,5(2175) 217,5(2175) 228(2280) 190(1900) 330(3300)
300 212(2120) 212(2120) 220(2200) 180(1800) 315(3150)
350 206(2060) 206(2060) 213(2130) 171(1710) 300(3000)
375 202(2020) 202(2020) 210(2100) 164(1640) 270(2700)
400 198(1980) 198(1980) 205(2050) 158(1580) 255(2550)
410 195(1950) 195(1950) 204(2040) 155(1550) 240(2400)
420 194(1940) 194(1940) 202(2020) 152(1520) 225(2250)
Tabmmma 12
Pacuernas PacuerHOe 3HaUeHHE BpeMEHHOTO conpotuBicHus R, MIla (KFC/CMZ), IS cTane
TeMIieparypa MapoK
CTEHKH cocyaa 12MX 12XM 15XM 15X5M 15X5M-Y
iy anmapata, °C
20 450(4500) 450(4500) 450(4500) 400(4000) 600(6000)
100 440(4400) 440(4400) 440(4400) 380(3800) 572(5720)
150 434(4340) 434(4340) 434(4340) 355(3550) 555(5550)
200 430(4300) 430(4300) 430(4300) 330(3300) 535(5350)
250 440(4400) 437(4370) 437(4370) 320(3200) 520(5200)
300 454(4540) 445(4450) 445(4450) 318(3180) 503(5030)
350 437(4370) 442(4420) 442(4420) 314(3140) 492(4920)
375 427(4270) 436(4360) 436(4360) 312(3120) 484(4840)
400 415(4150) 426(4260) 426(4260) 310(3100) 472(4720)
410 413(4130) 424(4240) 424(4240) 306(3060) 468(4680)
420 410(4100) 421(4210) 421(4210) 300(3000) 462(4620)




Ta6mmma 13

Pacuernas PacueTHoe 3HaueHue npejena TeKydectd Ryo, MIla (krc/cM?), s cTanei MapoK
TeMIepaTypa
CO‘;;Z‘;K;IHH 08X18'SH2T|07X13AI'20/02X8H22C6|15X18H12C4TIO| 08X22H6T, |06XH28MIT,
ammapara, (KO-3) (4C-46) (DI1-794) (OU-654) 08X21HO6M2T|03XH28MAT
°C
20 350(3500) | 350(3500) | 200(2000) 350(3500) 350(3500) 220(2200)
100 328(3280) | 260(2600) | 160(1600) 330(3300) 300(3000) 207(2070)
150 314(3140) | 230(2300) | 150(1500) 310(3100) 290(2900) 195(1950)
200 300(3000) | 200(2000) | 135(1350) 300(3000) 283(2830) 186(1860)
250 287(2870) | 190(1900) | 125(1250) 280(2800) 250(2500) 175(1750)
300 274(2740) | 180(1800) | 115(1150) 270(2700) 240(2400) 165(1650)
350 - 170(1700) - - - 160(1600)
375 - 165(1650) - - - 157,5(1575)
400 - 160(1600) - - - 155(1550)
Tabmmma 14
Pacuernas PacuerHOe 3HaUeHHE BpeMEHHOTO conpotuBicHus R,,, MIla (KFC/CMZ), IS cTaned
TemIeparypa MapoK
cTeHku cocyna, | 08X18T'8H2T | 07X13AI20 |02X8H22C6| 15X18H12CUTIO | 06XH28M/T,
wiy anmaparta, °C (KO-3) (4C-46) (OI1-794) (OU-654) 03XH28MAT
20 600(6000) 670(6700) | 550(5500) 700(7000) 550(5500)
100 535(5350) 550(5500) | 500(5000) 640(6400) 527,5(5275)
150 495(4950) 520(5200) | 480(4800) 610(6100) 512,5(5125)
200 455(4550) 490(4900) | 468(4680) 580(5800) 500(5000)
250 415(4150) 485(4850) | 450(4500) 570(5700) 490(4900)
300 375(3750) 480(4800) | 440(4400) 570(5700) 482,5(4825)
350 - 465(4650) - - 478(4780)
375 - 458(4580) - - 474(4740)
400 - 450(4500) - - 470(4700)
Ta6mmma 15
Pacuernas PacueTHoe 3HaueHue npegena TeKydectd Ry o, MIla Krc/cM®), JUlst craseil Mapok
DI | o5 aioT | OBXIBHIT
H;ze:;;la;?;zagc 10X17H13M2T, | 08X17H13M2T, 03X21H21M4I'b| 03X18H11 |03X17H14M3
' 10X17H13M3T | 08X17H15M3T
20 276(2760) 252(2520) 270(2700) 240(2400) 230(2300)
100 261(2610) 234(2340) 260(2600) 200(2000) 210(2100)
150 252(2520) 222(2220) 257(2570) 187,5(1875) | 195(1950)
200 240(2400) 210(2100) 257(2570) 180(1800) 180(1800)
250 231(2310) 198(1980) 250(2500) 173(1730) 170(1700)
300 222(2220) 184,5(1845) 223(2230) 168(1680) 155(1550)
350 216(2160) 169,5(1695) 215(2150) 162(1620) 152(1520)
375 210(2100) 162(1620) 212(2120) 160(1600) 135(1350)
400 205,5(2055) 154,5(1545) 210(2100) 160(1600) 130(1300)
410 204(2040) 153(1530) - 160(1600) 125(1250)
420 202,5(2025) 151,5(1515) - 160(1600) 123(1230)
430 201(2010) 150,75(1508) - 160(1600) 122(1220)
440 199,5(1995) 150(1500) - 160(1600) 121(1210)
450 198(1980) 148,5(1485) - 160(1600) 120(1200)
460 196,5(1965) 147(1470) - - -
470 195(1950) 146(1460) - - -
480 193,5(1935) 145,5(1455) - - -
490 192(1920) 144(1440) - - -
500 190,5(1905) 142,5(1425) - - -




Pacuernas PacueTHoe 3HaueHue npegena Tekydectd Ry o, MIla Krc/cM®), JUlst craseil Mapok
T | g iapior | oaxistoT
H;;e:;:a;(:;zzlgc 10X17H13M2T, | 08X17H13M2T, 03X21H21M4I'b| 03X18H11 |03X17H14M3
' 10X17H13M3T | 08X17H15M3T
510 189(1890) 141(1410) - - -
520 187,5(1875) 139,5(1395) - - -
530 186(1860) 138(1380) - - -

ITpumeuanue. [Ipesesn TeKydecTH s IOKOBOK, COPTOBOro mpokata u Tpyo npu 20°C ciemyer NIpuHAMATS!

- JUTsi TOKOBOK M3 cramu Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T -

- 17151 TIOKOBOK M COPTOBOTO MpokaTa u3 craiau Mapku 08X18H10T -

- g

COpPTOBOr0  IIpoKaTa U3

1,15 R2, (copra );

- JU1s TOKOBOK u3 cranu Mapok 03X17H14M3, 03X18H11 -

- 7S COPTOBOTO Mpokata u3 craiu mapku 03X18H11 -

- st TpyO 3 cranu mapku 03X21H21MA4T'b (3U-35) -

CTa  MapoK

12
R, (mmcra ) .
1,05
12X18H10T, 10X17H13M2T,
R2, (nmcra) |
111

R2, (nmcra) |

1,25
R2, (nmcra) |
1,14 ’

- JIJ1sl TOKOBOK M3 cTanu Mapku 03X21H21M4T'B (3U-35) -1,08 - Rg%,z (noxoBKH)

R, (mmcra ) |

10X17H13M3T -

rae Rg% , TIpefies TeKy4ecTu Matepuana nokook onpezenet no [OCT 25054 (o cornacoBanmuio).

Tabmmma 16
Pacuernas PacueTHoe 3HaueHue npeaena Tekydectu Rpo, Mlla (krc/cM®), Ju1st cTanei MapoK
TeMIieparypa 12X18H10T, 08X18H10T,
CTEeHKH cocyna | 08X18H12T, 08X18H12T,
nnm anmapata, | 08X17H13M2T, | 08X17H13M2T, 03X21H2IMAI'b| ~ 03X18HIL 03X17HI4MS
°C 08X17H13M3T | 08X17H15M3T
20 240(2400) 210*(2100) 250(2500) 200(2000) 200(2000)
100 228(2280) 195(1950) 240(2400) 160(1600) 180(1800)
150 219(2190) 180(1800) 235(2350) 150(1500) 165(1650)
200 210(2100) 173(1730) 235(2350) 140(1400) 150(1500)
250 204(2040) 165(1650) 232(2320) 135(1350) 140(1400)
300 195(1950) 150(1500) 205(2050) 130(1300) 126(1260)
350 190(1900) 137(1370) 199(1990) 127(1270) 115(1150)
375 186(1860) 133(1330) 195(1950) 125(1250) 108(1080)
400 181(1810) 129(1290) 191(1910) 122,5(1225) 100(1000)
410 180(1800) 128(1280) - 121,5(1215) 98(980)
420 180(1800) 128(1280) - 121(1210) 97,5(975)
430 179(1790) 127(1270) - 120,5(1205) 97(970)
440 177(1770) 126(1260) - 120(1200) 96(960)
450 176(1760) 125(1250) - 120(1200) 95(950)
460 174(1740) 125(1250) - - -
470 173(1730) 124(1240) - - -
480 173(1730) 123(1230) - - -
490 171(1710) 122(1220) - - -
500 170(1700) 122(1220) - - -
510 168(1680) 120(1200) - - -
520 168(1680) 119(1190) - - -
530 167(1670) 119(1190) - - -




* Jmst crameit 08X17H13M2T, 08X17H15MS3T mpenmen texyuectu npu 20°C pasen 200 (2000) Mlla
(xer/em?).

[Ipumeuanus:

1. ns mokoBok u3 cranmu mapok 12X18HI10T, 10X17H13M2T, 10X17H13M3T, mpemensl TEKy4ecTH,
npuBeneHHbIe B Tabn. 16, ymuoxaror Ha 0,83.

2. Jlns coproBoro mpokara u3 cramd Mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T mpenenst
TEKy4eCTH, IpHUBEICHHBIC B TabJ. 16, yMHOXAIOT Ha OTHOIICHHUE

R;o,z [ R;o,z

240 | 2400
rae R;o,z - peJiesl TEKY4eCTH MaTepyalia CopToBoro rnpokata onpezenex mo I'OCT 5949,

3. I mOKOBOK M copToBOro mpokata u3 cranu mapku 08X18H10T mpenesnbl TeKydecTH, MPHUBEICHHBIC B
Tabmn. 16, ymuoxkaror Ha 0,95.

4. JTns nokoBok u3 crany Mapku 03X17H14M3 npezenbl TeKy4ecTH, NpHBeICHHbIE B Ta0I. 16, yMHOXKAIOT Ha
0,9.

5. Jlnst nokoBok u3 cranu Mapku 03X18H11 npenensl TeKydecTy, npuBeicHHbIC B Ta01. 16, ymHoxkatoT Ha 0,9;
JIUIs1 COPTOBOro TpokaTa u3 cranu Mapku 03X18H11 npenens! Tekydectd ymHokaroT Ha 0,8.

6. s tpy6 m3 cramu mapku 03X21H21MA4I'B (3U-35) mpemenbl TeKydecTH, MpUBEACHHBIC B TaOm. 16,
ymuoxaroT Ha 0,88.

7. Ons mokoBok u3 cramu Mapku 03X21H21IMA4I'B (3U-35) mpezens! TeKy4ecTH, MpUBEACHHbIE B TaOI. 16,

YMHOXKAIOT Ha OTHOILIEHUE
R;U,Z R;O,Z ’
250 { 2500

*
rae RpO 5 - IPeJeI TeKy4eCTH MaTepraia nokook ompexeneH mo FOCT 25054 (o cormacoBaHuIo).

Ta6mmma 17
Pacuernass |PacuerHOE 3HAUEHHME BPEMEHHOTO ConpoTrBIeHNs R,,, MIla (KFC/CMZ), JUISL cTajieil Mapok
O et 08X18H10T, | 12X18HIOT,
03X21 08X22H6T, 08X18H12T, 12X18H12T,
COVA I | p121mars [08x21H6M2T| o HAMSI03XIBHLY ggx1 71300, 101 7HIBMET,
. 08X17H15M3T | 10X17H13M3T
20 550(5500) | 600(6000) 500(5000) [520(5200)| 520(5200) 540(5400)
100 540(5400) | 583(5830) 474(4740) |450(4500)| 480(4800) 500(5000)
150 535(5350) | 550(5500) 453(4530) |433(4330)| 455(4550) 475(4750)
200 535(5350) | 515(5150) 432(4320) |415(4150)| 430(4300) 450(4500)
250 534(5340) | 503(5030) 412(4120) |405(4050)| 424(4240) 443(4430)
300 520(5200) | 500(5000) 392(3920) (397(3970)| 417(4170) 440(4400)
350 518(5180) - 376(3760) |[394(3940)| 408(4080) 438(4380)
375 517(5170) - 368(3680) [392(3920)| 405(4050) 437(4370)
400 516(5160) - 360(3600) [390(3900)| 402(4020) 436(4360)
410 - - 358(3580) (388(3880)| 400(4000) 434(4340)
420 - - 356(3560) [386(3860)| 398(3980) 432(4320)
430 - - 354(3540) (384(3840)| 396(3960) 431(4310)
440 - - 352(3520) [382(3820)| 394(3940) 430(4300)
450 - - 350(3500) [380(3800)| 392(3920) 428(4280)
460 - - - - 390(3900) 426(4260)
470 - - - - 388(3880) 424(4240)
480 - - - - 386(3860) 422(4220)
490 - - - - 385(3850) 421(4210)
500 - - - - 383(3830) 420(4200)
510 - - - - 381(3810) 418(4180)
520 - - - - 380(3800) 416(4160)
530 - - - - 374*(3740) 412*(4120)

* Jlns pacuetHol Temmeparypsl creHkn 550°C.




Koa¢d puuueHT JInHeiHOro paciiupeHus

HIPUIIOKEHUE 3
Cnpasounoe

Ta6mmma 18

PacuetHoe 3Ha4yeHne kKodhHULIMCHTA
Mapxka cranu -10°, °C™, pu Temneparype, °C
20-100 | 20-200 | 20-300 | 20-400 {20-500
BCr3, 20, 20K 11,6 12,6 13,1 136 | 141
09I2C, 16I'C, 17T°C, 17T'1C, 10I'2C1, 10I"2 13,0 14,0 15,3 16,1 | 16,2
12XM, 12MX, 15XM, 15X5M, 15X5M-VY 11,9 12,6 13,2 13,7 | 14,0
08X22H6T, 08X21HO6M2T 9,6 13,8 16,0 16,0 | 16,5
12X18H10T, 12X18H12T, 03X17H14M3,| 16,6 17,0 18,0 18,0 | 18,0
10X17H13M2T, 10X17H13M3T, 08X18H10T,
08X18H12T, 03X18H11, 08X17H13M2T, 08X17H15M3T
03X21H21MA4I'b 14,9 15,7 16,6 17,3 | 17,5
06XH28MT, 03XH28MAT 15,3 15,9 16,5 16,9 | 17,3
08X18I'8H2T 12,3 13,1 14,4 14,4 | 15,3
ITPUJIO)KEHUE 4
Obsizamenvhoe

PacueTHble 3HaYeHUs1 MOAYJISI IPOAOJIbHON YyIIPYrocTH
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1- YII€pOAUCTBIC U HU3KOJICTUPOBAHHEIC CTAJIH, 2- TGHJIOYCTOI\/'I‘II/IBLIG n KOppOBHOHHOCTOﬁKHe
XPOMHUCTEIC CTAJIH, 3- JKapOoIpOYHbIC, )KapOCTOfIKHe u KOppOBHOHHOCTOﬁKHe AaYCTCHUTHBIC CTAJIN

Ta6mmma 19

Monyis npononsHoii ynpyroctu 10 E MIa (10° E krc/em®) npu

Cranb temneparype, °C

20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700
VYrnepoaucreie n199(1,91|1,86(1,81(1,76|1,71|1,64{1,55|1,40| - - - - -
HU3KOJICTUPOBaHHEIE
crainu
Temnoycroiumeere u|2,15|2,15(2,0511,98(1,95(1,90(1,84|1,78|1,71|1,63|1,54(1,40| - -
KOPPO3HOHHOCTOMKIE
XPOMUCTEIC CTaIIH
YKaponpounsie n|2,00/12,00{1,99(1,97{1,94(1,90(1,85/|1,80|1,74{1,67|1,60|1,52|1,43(1,32
KapOCTOUKHE
ayCTCHUTHBIC CTAJH




IIPUJIO>KEHHE 5
ObsizamenvHoe

Ta6mmma 20

Ko3¢ puuueHTHI NPOYHOCTH CBAPHBIX HIBOB

3HaveHne KO3 PUIMEHTOB IIPOYHOCTH CBAPHBIX
IIIBOB
Bun cBapHoro mBa JlimHa KOHTpOIMpyeMBbIX | JiMHa KOHTPOJIMPYEMBIX
IIIBOB OT OOIIEH AJMHBI | IIBOB OT OOIIEH JUTMHEI
cocrasiszer 100%* cocrasiser oT 10 go 50%*
CTBIKOBOII WM TaBpOBBIM € JBYCTOPOHHHM 1,0 0,9
CIUIOIIHBIM TIPOBapoOM, BBINOJHSEMBIH
aBTOMAaTHYECKOM M II0JyaBTOMAaTHYECKOH
CBapKoil
CTBIKOBOM ¢ NOABAapKOM KOpHA WIBa WU 1,0 0,9
TaBPOBBIA C  JIBYCTOPOHHMM  CIUIOIIHBIM
MIPOBAPOM, BBINOIHAEMBIH BPYIHYIO
CTBIKOBOM, NOCTYIHBIN CBAPKE TOIBKO C OAHOU 0,9 0,8
CTOPOHBI M WMEIOIIMH B TMpOLEcCEe CBapKu
METaJUTMYECKYIO TOAKIIAIKY CO CTOPOHBI KOPHS
IIBa, TPHWJIETAIONIYI0 II0 BCEH /JIMHE IIBa K
OCHOBHOMY METaJLTy
Brasp, c KOHCTPYKTUBHBIM 3a30pOM 0,8 0,65
CBapMBaeMBbIX JeTalleh
CTBIKOBOH, BBINOJIHSEMEIH aBTOMATHUECKON H 0,9 0,8
MOTyaBTOMAaTUYECKOW  CBAapKkOH ¢ ONHOU
CTOPOHBI C (DJIFOCOBOM WM KEPaMUYECKOU
MOAKITAIKON
CTBIKOBOM, BBINONHSAEMBI BPYYHYIO C OJHOU 0,9 0,65
CTOPOHBI

*  O0beMm KOHTPOJIA OHNpeacisi€TCa TEXHUYCCKUMU Tpe6OBaHI/I$[MI/I Ha M3roTOBJICHHUC W IIpaBUJIaMH
T'ocroprexnamzopa CCCP.

IIPUIIOKEHUE 6
Cnpasounoe

Tab6mmma 21

Tele/lHI)I, HCIOJb30BAHHBIC B CTAHAAPTE, U UX YCJIOBHbIC 0003HAYEHUA

Tepmun YcnoBHOe 0003HaUeHHE
[Tnoma s MONepeyHOro CeueH s KObIa KECTKOCTH, MM (CMZ) Ay
PacuerHble JUIMHBI IEPEXOHBIX YacTel obeyaek, MM (CM) ai, a,
dakTHUECKHE JTMHBI IEPEXOIHBIX YacTeil obeyaek, MM (CM) aip, ap
BespasmepHbie k03D HUATICHTHI B4, By, B3, By, Bs, Bg, B7
PaccrostHie MEXKIY IBYMS CMEKXHBIMH KOJBIIAMH KECTKOCTH, MM (CM) b
JITHHEL XOpJ OTBEPCTHH B IHHUIIAX, MM (CM) bi(i=1,23..n)
CymMa nprbaBOK K paCYETHBIM TONIIMHAM CTEHOK, MM (CM) c
[pubaBKka a5t KOMIICHCAIUU KOPPO3UH U 3po3uu, MM (CM) 1
IMpubaBKa 1yIst KOMITEHCAITMH MHHYCOBOTO JIONYCKA, MM (CM) c
[Tpubapka TexHOIOrUIECKas, MM (CM) 3
BuyTpennuii quaMeTp cocyna wim anmapata, MM (cMm) D
BHemHuii AuamMerp OKPYKHOCTH JIHUINA WM KPBIIIKKA TOJIIMHON S, MM D,
(cm)
Cpenuuii MaMeTp IPOKIAIKH, MM (CM) Den
DQQeKkTUBHBIA TraMeTp KOHMUYSCKOW 00CUaiiKy TpH BHEITHEM JaBJICHUH, De




Tepmun

VcnosHoe 0003HaueHE

MM (cm)

D¢ dexTrBHBIII THamMeTp KOHWYECKOW o0edyailku NpH OCEBOM CXKAaTHH U
n3rude, MM (cM)

PacuerHbIil qUamMeTp riaJKoi KOHUYECKO obeuaiiku, MM (cMm)

PacuerHslil auamerp qHUMA (KPBIIIKK) U KOHHYECKON 00edaiiku, MM (CMm)
HapyxHbIii iuameTp cocyia Wi anmapaTta, a TakkKe IUaMeTp MEHbBIIEro
OCHOBAHUsI KOHUYECKOM 00euaiiku, MM (CM)

HanmeHplmit 1uamMeTp Hapy>KHOH yTOHEHHOW YacTH KPBILIKH, MM (cM)
Juamerp OONTOBOI OKPYKHOCTH, MM (CM)

JluameTp OTBepCTHS B THHUILE WIH KPBILIKE, MM (CM)

JluaMeTtp OTBepCTHii B JHHUIIAX, MM (CM)

Mogynbs HOpOAONBHOW yNpYyrocTH HpU pacdeTHoW Temmeparype, Mlla
(krc/em?)

PaccrosiHne MexIy IEHTPOM TSKECTH MOINEPEYHOro CEUEHHs KOJbIa
KECTKOCTH U CPSANHHOW MTOBEPXHOCTBIO 00eYalKu, MM (CM)

PacueTHOE OCeBOE pacTArMBaIOIee WM CxKUMaroliee ycunue (0e3 ydera
Harpys3KkH, BO3HHKAIOIIEH OT BHYTPEHHErO M30BITOYHOTO WIIM HAPYKHOT'O
nasiennst) H (xrc)

Harpyska na Gonrsl kperuierust Kpbinku, H (krc)

PaBHojelicTByIomas BHyTpeHHero nasnenus H (krc)

Peakuus npoknanku, H (krc)

Jomyckaemoe pacTAruBaroniee Wik cxuMaroniee yeunue, H (kre)
JlomyckaeMoe OceBO€ CXKMMAIOIEE YCHINE M3 YCIOBHS YCTOWYMBOCTH B
npenenax ynpyroctd, H (krc)

Jlomyckaemoe OceBOe CXKMMAIOIIEE YCHIME W3 YCIOBUS IIPOYHOCTH TIPH
¢=1, H (xrc)

Jomyckaemoe oceBOe CKUMAIOIIEEe YCUIIUE, OIpPEeleNieMOe U3 YCIIOBUS
MECTHOM YCTOHYIMBOCTH B Tipesenax ynpyrocrd, H (krc)

Jomyckaemoe 0ceBoe CKUMAIOIIEEe YCUIIUE, OIPEelesieMOe U3 YCIIOBUS
obieii ycroituuBocTH B mpeaenax ynpyroctd, H (krc)

BeicoTa BrImyKIoi yacTu AHUINA O3 ydeTa MMIMHAPUYECKON 4acTH, MM
(cm)

JlnvHa MAIHHAPHYIECKON 9acTH OTOOPTOBKHU JHUIL, MM (CM)

Beicota cedeHuss Koiblla JKECTKOCTH, H3MepseMas OT CpEeIMHHOU
MOBEPXHOCTH 00eUaiiku, MM (CM)

O¢ddexTrBHBII MOMEHT WHEpPIMH pAacYETHOTO IIONEPEYHOrO CEYCHUS
KOIbIA XKecTkocTH, MM* (cM?)

MOMEHT UWHEepUMH  IIOTEPEYHOT0  CEUYEHHs  KOJIbIIa  HKECTKOCTH
OTHOCHUTEJIFHO OCH, TPOXOJMICH 4Yepe3 IEHTP TSDKECTH IIONEpedHOro
cedenus Konbia (oTHOCHTETbHO ock X-X), Mm* (em?).

PacuerHbiil 3¢GeKTUBHBII MOMEHT WHEPLUH PAacUETHOT'O IIOTIEPEYHOrO
CeueHHs KONbIA :KecTKoCTH, MM” (cm?)

Koa¢pdunmeHT KOHCTPpYKIMHY TIIOCKHX JTHHII U KPBIIIEK

Be3pasmepnsie koadhuimeHTs!
Koaddummment  xectkocTr
AKECTKOCTH

KoadduumenT ocnabdiaeHus mIoCKuX THALL (KPBILIEK) OTBEPCTUEM
[MonpaBo4nsIii KO3pPUIHEHT

Koa¢pduument nprusenenust paauyca KpUBU3HbI JITMITHIECKOTO THAIIA
PacuerHast JuiMHa DUIMHIPUYECKON 00EYalKh, YKPEIUIEHHOHM KOJbIaMU
KECTKOCTH, MM (CM)

Pacuernas 1iiHa rinankoit ooeqaiiku, MM (cM)

D¢ dexTrBHAS [UTMHA KOHUYECKON 00euaiiku, MM (CM)

D¢ dexTrBHAs MyTMHA CTEHKHM 00€YalKy, yuuThIBaeMas MpU ONpEIEICHUN
3} heKTHBHOTO MOMEHTA UHEPLHH, MM (CM)

IMpuBeneHHas mMHa, MM (CM)

Paccrosiane Mexxay IByMsl KOJBIIAMH JKECTKOCTH TIO OCSIM, TPOXOISIIIM
Yepe3 LICHTP TSHKECTH MOIEPEYHOro CEYCHHS KOJIEIl )KECTKOCTH, MM (CM)
Paccrosiane Mexny KpalHUMH KOJBLAMH JKECTKOCTH M CIEIYIOIMMHU

06eqa1711<1/1, HOHKPGHHCHHOﬁ KOJIbIIaMH

d(i=123..n)
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Tepmun

VcnosHoe 0003HaueHE

9} hEKTUBHBIME 3JIEMEHTAMHE JKECTKOCTH, MM (CM)

JUTMHA TIPEMBIKAIOLIEro JJICMEHTA, YYUThIBacMasi IIPH ONpPEICICHUU
pacuetHO# 1iuHbI | wimu L, MM (cM)

Pacuernbiit uzrubaromnmii Moment, H-mm (krc-cm)

JHomyckaemblii m3rubarommii MomeHt, H-mm (krc-cm)

JlomyckaeMblii HM3rHOArONMii MOMEHT W3 YCJIOBHS YCTOWYHMBOCTH B
npezenax ynpyrocrd H-mm (krc-cm)

JlomyckaeMplii W3rHOAIONMI MOMEHT W3 YCIOBHS IPOYHOCTH mpu @=l,
H-mM (kre-cm)

Kosdduument 3amaca NPOYHOCTH 110 BPEMECHHOMY CONPOTHBICHHIO
(mpeneny MpOYHOCTH)

KosdduumenT 3anaca mpoYHOCTH MO MPEAETY JTHTESIEHON TPOYHOCTH
KosdduumenT 3anaca mpoYHOCTH MO MPEAEITY MOJN3YISCTH

KosdduumenT 3anaca mpoYHOCTH IO MPEAETY TEKy4eCTH

Koaddurment 3amaca ycroitauBocTa

PacueTHoe BHyTpeHHee W30BITOYHOE WIIM HapyxkHoe naBieHue, MIla
(krc/em?)

DKBUBAJICHTHOE JaBJICHUE IPU HArPY)KCHUH OCeBbIM ycwimeM, MIla
(krc/em?)

DKBUBAJICHTHOC [aBJICHHE MNPH HATPYKCHHH HW3TUOAFOLIAM MOMEHTOM,
MITa (krc/cm?)

JonyckaemMoe BHYTpeHHee HW30BITOYHOE HIIM HapyxkHoe JaBieHue, MIlla
(krc/em?)

Jonyckaemoe Hapy>KHOE JTaBJICHHE M3 YCIOBUS YCTOMYMBOCTH B TIpeaeiax
ynpyrocti, MITa (krc/cm?)

Jonyckaemoe HapyXHOE AaBJICHUE U3 YCIOBHs Po4HOCTH mpu ¢=1, MIla
(krc/em?)

JonyckaeMoe BHYTpeHHee M30BITOUYHOEC JaBJICHHE WM HapyxXHOE,
ompenesieMoe U3 YCIOBHS IIPOYHOCTH WM YCTOHYMBOCTH BCel oOeqaiiku
(c xombIaMu sxkectkocTH), MITa (krc/cm?)

JomyckaeMoe Hapy)KHOE JaBJICHHEC W3 YCIOBUS YCTOHYMBOCTH BCei
obeuaiiki (C KONBIAMH >KECTKOCTH) B mpenenax ympyrocrd, MIla
(krc/em?)

JomnyckaeMoe HapyKHOE AaBJICHUE U3 YCIOBUS MPOYHOCTH Beeil obedaiiku
npu ¢=1, MIIa (krc/cm?)

JomyckaeMoe BHYTpeHHee W30BITOUYHOEC JaBICHHE WM HapyxXHOE,
OlpeNieNsIeMOe M3 YCIIOBUSI MPOYHOCTH WIIM YCTOMYMBOCTH OOCYalKH
MEXKTy IBYMSI COCSTHUMHE KONbIAMH jxecTkoctd, MIa (kre/cm?)
JlomyckaemMoe MmonepeyHoe yCUIie U3 YCIOBHS YCTOHYUBOCTH B TIpEeiax
ympyrocru, H (krc)

Jonyckaemoe MoONepevHoe YCUIHe U3 YCIOBUS npovHocTtd mpu ¢=1, H
(krc)

PacuerHoe monepeunoe ycmiue, H (krc)

PaBHOIEHCTBYIOIIAS] BHYTPSHHETO MaBieHust Ha pauiie (kpsimky), H (krc)
JHomyckaemoe norepeunoe ycmme, H (krc)

Pamiyc KpUBU3HBI B BEpIIMHE THHINA 110 BHYTPEHHEH MOBEPXHOCTH, MM
(cm)

BonroBas Harpyska, H (krc)

Peaxuus npoxnaaku, H (krc)

MuHuManpHOE — 3HAYCHWE MpeAeNia  TEKy4eCTH TIpU  PacueTHOH
Temneparype, MIla (KFC/CMZ)

MuHuManpHOE 3Ha4YEeHHE Mpeaena TeKydecTH, mpu Temmepatype 20°C,
MITa (krc/cm?)

MuHHrManbHOE 3HaYCHHE YCJIOBHOTO Mpejieiia TeKYYeCTH MPH PacuyeTHOH
TeMrepatype (HampspKeHHe, I[pU KOTOPOM OCTaTOYHOE YIJIMHCHHUE
cocrapmsier 0,2%), MITa (krc/cv?)

MuHuManpHOE  3HAYCHHE  YCIOBHOIO — MpEAena  TEeKy4eCTH IpH
temmnepatype 20°C, MITa (krc/cm?)

MuHuManpHOE  3HAYCHHE BPEMEHHOTO  CONMpPOTHBICHHA  (mpenena
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TIPOYHOCTH) TIPU pacueTHoit Temneparype, MIla (krc/cm®)

CpenHee 3HaueHHe MpeJeNa UIMTENbHOHM mpousoctd 3a 10° u mpu
pacuerHoii Temneparype, MIla (krc/cv?)
Cpenunii  1%-HBIE mpenen THOM3ydecTH
Temneparype, MIla (KFC/CMZ)
MuHrManbpHOE 3HAYCHHE YCJIOBHOTO Mpejiesia TeKYYeCTH MPH PacueTHOH
Temreparype (HampspKeHHWE, TIPH  KOTOPOM — OCTaTOYHOE  Y/UTHHEHHE
cocrapmsier 1%), MIla (krc/cm?)

BHyTpeHHuil paanyc OTOOPTOBKM KOHWYECKOW oOcvaiiku (MHMINA), MM
(cm)

Pamuyc BBITOYKH, MM (CM)

Hapy»xsiii paguyc 0T60pTOBKH TOPOCHEPHIECKOro AHUINA, MM (CM)
HWcrnionHuTrenbHast TOMIMHA CTEHKH 00eYaiiki, MM (OM)

VcnonauTenpHast TONIIMHA CTCHKH KOHMYECKON obeyaiku, MM (cM)
TouuHa KPBIMIKH B MECTE YIIOTHEHUS, MM (CM)

PacuerHas TonmmHa CTeHKH obevyaiku, MM (cM)

PacuerHast TONIIMHA CTEHKH KOHUYECKOM 06eyaiiku, MM (cM)

PacuerHasi TONMIIMHA CTEHKH NHUINA (KPBILIKK) I IIEPEXOJHON YacTh
KOHUUECKON o0eyaik, MM (cM)

PacyeTHast TONIIIHA CTCHKH MEPEXOIHOM YacTH 00edaiiku, MM (CM)
HcnonHuTenpHas TONIIHA CTCHKH TOPOUAATBHOTO Mepexoa KOHHYECKOH
obeyaiiku, MM (cM)

HcnonuuTenpHasi TOJMIMHA CTEHKH IOJOTOr0 KOHWYECKOro JHUIIA, MM
(cm)

PacyerHast ToOJIIMHA CTEHKH MEPEXOAHOM 4YacTH C TOPOHIAJIbHBIM
nepexoaoM, MM (cM)

PacyerHas ToNMHA MOJI0rOro JHUIIA, MM (CM)

3a 10° mpu pacuerHOif

D¢ deKTHBHBIE TOMIUHBI CTEHOK IIEPEXOIHOM yacTh obedack, MM (CM)
WcnionuurenpHas TOJMIMHA CTCHKHM IHHINA (KPBILIKK) WIA HEPEXOIHON
9acTH KOHUYECKOM obeuaiiku, MM (cM)

HcronHuTenbHast TONIMHA CTCHKH TIEPEXO0IHON YacTH 00euaiku, MM (CM)
TomnmumHa KPHIMIKA BHE YIUIOTHEHUST, MM (CM)

TonmuHa yTOHEHHOM YaCTH HHUIIA B MECTE KOJIBIIEBOM BHITOUKH, MM (CM)
[IupuHa HOMePeIHOro CEUEHHUs KOJbIIA JKECTKOCTU B MECTE €ro IPUBAPKU
K o0Oeuaiike, MM (cM)

Hecymias mmprHa KOIbLIEBOrO CBAPHOTO 1IBa, MM (CM)

IMonoBuHa yriia pacTBOpa MPH BEPIIMHE KOHHIECKOM 00eUaiiKu, rpa
Koapdunmentst popmer

[MonpaBo4HbIN KOAQPUIUEHT K JOIMYCKaEMbIM HAIIPSHKCHUSIM

. |O
OtHomeHne JA0IYCKACMbIX HAIIPAKCHUN Q
(¢
2

I'mbxocts 31eMenTa

JomyckaeMoe HanpsbKeHUE NPY pacyeTHOU TeMnepatype, MIla (KI“C/CMZ)
Jonyckaemoe HanpsbkeHue mpu temnepatype 20°C, MIla (kre/ CMZ)
Jomyckaemoe HampspkeHHE JUIsl KOJIbL[Aa JKECTKOCTH IIPU  PacdyeTHOU
Temneparype, MlIla (KFC/CMZ)

Jlomyckaemoe  HampspKeHHE JUIi  NEpexXOAHBIX  dYacTel  obedaex
(UMTMHIPUYECKAX M KOHMYECKHX) TPH pacyeTHoi Temmepatype, Mlla
(krc/em?)

MaxkcumanbsHas cyMMa JUTHH XOpZ OTBEpPCTHH B HamOosee 0CiabiIeHHOM
JIMAMETPAIbHOM CEUCHUHU JTHUIIA MIIM KPBIIIKH, MM (CM)

Koa¢¢unmenTs npoYHOCTH CBapHBIX IBOB

Koa¢dunmenTtsl mpouHOCTH CBapHBIX IIBOB B TOPOC(EpHIECKUX THHUIIAX
(B 3aBUCHMOCTH OT PACIIOJIIO)KECHIIS)

Koa¢dunument npoyHocTr CBapHBIX IIBOB KOJIBIA )KECTKOCTH
Koa¢dumenT npodHocTH IpOA0IEHOIO CBAPHOT'O IIBA
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PacuerHslit ko3 huHEeHT NPOYHOCTH CBApPHOT'O IIBa 0p
Koa¢dumeHT npodHOCTH KONBLIEBOTO CBAPHOI'O IIBA ©;
Kosppunmenr  mpouyHOCTH  HONEPEYHOTO  CBAPHOTO  MIBa IS 0N
YKPEIUISIIOIEro KonbLa

KoaddummenTts! cHmKeHHsT AOMyCcKaeMbIX HalpsHKEHHH HpW pacdyere Ha

YCTOIUYUBOCTE!

- U3 yCJIOBUSI MECTHOW yCTOMYMBOCTH IIPU OCEBOM CKaTUH 01
- 13 YCJIOBUS 00IIEH YCTOMYMBOCTH ITPU OCEBOM CHKATHH 2
- U3 YCJIOBUSI MECTHOW YCTOHYMBOCTH IIpH U3THoe 3

ITPUJIO)KEHUE 6 (M3menennas pexaxuus, [lonp. 1997)
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