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NMpeaucnosue

Lienn n npuHuMnbl cTangaptusaumm B Poccuidickoin ®epepaupmn yctaHoBneHbl PeaepanbHbiM 3aKOHOM
oT 27 nekabps 2002 r. Ne 184-d3 «O TexHW4eCKOM perynmpoBaHumny, a npasuna npuMeHeHnst HaumoHanbHbIX
ctangapTtoB Poccuiickoit Pegepaunm — FOCT P 1.0—2004 «CtangapTtusauus 8 Poccuiickoin egepauun. Oc-
HOBHbIE NOSIOXEHNA»

CBeaeHnA o cTaHaapTe

1 PASPABOTAH OTKpbITEIM akLpoHepHbIM 06LLecTBOM «HayvHo-nccneaoBaTensbCkUn U KOHCTPYKTOPC-
KU MHCTUTYT XMuyeckoro mawmHoctpoeHusi» (OAO HUMXUMMALLY); 3akpbITblM akLMOHEPHbLIM 06LLeCTBOM
«MeTpoxum UrxuHnpuHr» (BAO MeTpoxum UHxmMHMpUHT); OTKpbITLIM akLmoHepHbIM obLiiecTBoM «Bcepoccuiic-
KW HayvyHO-UccrneaoBaTeNnbCKUA U MPOEKTHO-KOHCTPYKTOPCKUA WHCTUTYT HedTAHOro MallMHOCTPOEHUSI»
(OAO BHUWMHE® TEMALLY); ®egepanbHoi crny6oii No 3KonornyeckoMy, TeEXHOIorMYeckomy 1 aToOMHOMY Had30-
py (PoctexHaazop)

2 BHECEH TexHu4yeckum komuteToM no ctangapTusaummn TK 260 «ObopyaosaHue xuMmmdeckoe 1 HedTera-
3onepepabartbiBaroLLee»

3 YTBEPX[OEH VBBELEH B JEVCTBUE Mpukazom deaepansHOro areHTCTea No TeXHUYECKoMy pery-
nupoBaHuio 1 MeTponorin oT 27 aekabpsa 2007 r. Ne 503-ct

4 B HacTosiLeM cTaHAapTe yuTeHbl OCHOBHbIe HOPMaTUBHbIE MONOXEeHWS creayoLmMxX MexayHapoaHbIX 1
eBponencknx ctaHgapTos: Oupektunsbl 97/23 EC Esponerickoro MapnamenTta n CoseTa oT 29 mas 1997 r. no
cbnmkeHno 3akoHodaTeNbLCTB rocyAapcTB-UNeHoB, kacawlleica obopyaoBaHusi, paboTatoLLero noa Aaene-
Huem; EH 13445-3:2002 «Cocyabl, paboTatowme nog agasneHvem. Hacts 3. Pacuet» (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Design»)

5 BBEJEH BIMNEPBbLIE

UHbopmalusi 06 UsMeHeHUSIX K Hacmosiwemy crmaHdapmy rybiiukyemcsi 8 exxe200H0 usdasaeMoM UHGop-
MauuoHHOM ykazamerne «HauyuoHanbHbie cmaHOapmbl», @ MeKcm U3MeHeHUl U rornpasok — 8 eXeMeCcsIYHO
usdasaeMbix UHGhOpMaUUOHHbIX ykaszamersax « HayuoHarnbHele cmaH@apmbi». B criydae nepecmompa (3amMeHbi)
unu ommeHsl Hacmosiuje2o cmaHdapma coomeaemcemayroujee yaedomiieHue bydem onybriukosaHo 8 exeme-
CAYHO U30asaeMoOM UHHOPpMaUUOHHOM yKkazamerie «HayuoHanbHble cmaHdapmbl». Coomeemcemeayrouas UH-
opmayus, yeedoMreHUe U MeKCmbl pasMeujaromces makxe 8 UHghopmalyuoHHoU cucmeme obuwje20 rnonb306a-
HUs1 — Ha ogbuyuanbHoM calime ®edepasibHO20 ageHmemaa rno mexHU4ecKoMy pezyruposaHuro U Memporio-
auu e cemu MiHmepHem

© CraHgapTtuHdopm, 2009

HacTosawumii ctaHAapT He MOXeT BbITb NOMHOCTLIO UM YacTUHHO BOCMPOU3BEAEH, TUPaXXMPOBaH U pacnpo-
CTpaHeH B kayecTBe othuumanbHoro nsgaHus 6es paspellerHus degepansHOro areHTCTBa no TeXHUYECKOMY pery-
NMPOBAHUIO U METPONOMNMN
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HAUUWOHANBbHBLIA CTAHOAPT POCCUUCKOMNW ®EOQEPALUM

Cocyabl 1 annaparbl
HOPMbI 1 METOAbI PACYETA HA NMPOYHOCTb
O6wme TpeGoBaHUA

Vessels and apparatus.
Norms and methods of strength calculation.
General requirements

Data BBeaeHnsa — 2008—04—01

1 O6nacTb NnpMMeHeHUs

HacToqawuii ctaHaapT ycraHaBnueaeT HOPMbI U METOAbl pacyeTa Ha MPOYHOCTL COCYAOB U annapaTtos U3
YrNepoancCTbIX U NNEMMPOBaHHbLIX CTarNen, LIBETHLIX METamoB (anNOMUHNUSA, Megu, TUTaHa 1 UX CMaBoB), MPUMEeHs-
eMbIX B XMMUNYECKOW, HedbTexuMmmueckon, HedTenepepabaTbiBatoLLen U CMEXHbIX OTPacsiX MPOMbILLIIEHHOCTH,
paboTaloLLKX B yCIOBUSIX OOHOKPATHBLIX M MHOMOKpaTHBIX Harpy3ok nog BHYTPEeHHUM M3BbITOUHBLIM AaBNEeHMEM,
BaKyyMOM UIN HAPYXXHbIM AaBneHneMm, nof AeNCcTBUEeM OCEBLIX U NMONepeYHbIX YCUMUA 1 N3rnéatoLnx MoMeH-
TOB, UHEPLIMOHHBIX HArpy3oK, a Takke ycTaHaBnmeaeT koadhnLneHTbl 3anaca NpoyYHOCTH, JoMycKaeMblX Hanpsi-
XKEHWURA, MoAyNs NPOAONLHON YIPYrocTu U KO3 hULIMEHTOB NPOYHOCTU CBaPHLIX LUBOB. HOpMbI 1 MeToabl pacyeTa
Ha NPOYHOCTb NPYMEHUMbI, CIN CBONCTBa MaTepuanos, TPe6oBaHUs K KOHCTPYKLUMW, N3TOTOBIIEHWUIO U KOHTPOIHO
oTteevatoT TpeboaHuam FOCT P 52630 v gpyrum HopMaTUBHBLIM AOKyMeHTaM. Ecrn oTKIoHeHWs OT reomeTpuyec-
KO (hOPMbI, HETOUHOCTU U KAYECTBO U3rOTOBMEHUSA OTNANYAOTCSA OT TpeboBaHW HOPMAaTUBHLIX AOKYMEHTOB, TO
npu pacyeTe Ha NPOYHOCTb 3TW OTCTYMNEHWUSI AOMKHbLI BbITb YUTEHbI COOTBETCTBYIOLLEN KOPPEKTUPOBKOW pacyeT-
HbIX (hopmyIn.

2 HopmaTtuBHbIe CCLISIKN

B HacTosLeM cTaHaapTe UCNoMb30BaHbl HOPMATUBHbLIE CChINKA Ha crefytoLlue cTaHaapThl:

[OCT P 51273—99 Cocyab! 1 annapaTbsl. HopMbl 1 MeToAbl pacdeTa Ha NnpovHocTb. OnpegeneHne pacyeT-
HbIX YCUMWIA ANS annapaToB KOTOHHOTO TUMNa OT BETPOBLIX HArpy30K U ceRCMUYECKUX BO3EACTBUN

FOCT P 52630—2006 Cocyapl 1 annapaTbl cTanbHble cBapHble. OBLLMe TeXHUYecK e YCrnoBus

FOCT P 52857.2—2007 Cocyapl 1 annapaTbl. HopMbl 1 METOALI pacyeTa Ha MPOoYHOCTL. PacyeT umnuHapu-
YECKMX 1 KoHUYecKknx obevaek, BeINYKIbIX Y MIOCKUX AHULL U KpbILLEK

[OCT P 52857.3—2007 Cocyapl 1 annapatbl. HopMbl 1 MeTOALI pacyeTa Ha MPOYHOCTL. YKpenneHue oT-
BepcTUiA B o6evaikax U AHULLEX MpY BHYTPEHHEM U BHELLHeM AaBrneHusx. PacyeT Ha NpovHoCTb obevaek 1
OHULL MPUY BHELLHUX CTaTUYECKUX Harpyskax Ha LWTyLep

FOCT P 52857.4—2007 Cocyabl 1 annapaTel. HopMbl U MeToabl pacyeTa Ha NpoYHOCTh. PacyeT Ha
NPOYHOCTb Y FepPMETUHHOCTL (hriaHLEeBbIX CoeaUHEeHUN

FOCT P 52857.5—2007 Cocyabl 1 annapatsbl. HopMbl 1 MeToAbl pacyeTa Ha NpoYHocTb. PacyeT obevaek
W OHWLL, OT BO34ENCTBUSA OMOPHbLIX HArpy3oK

FOCT P 52857.6—2007 Cocyabl 1 annapatbl. HopMbl 1 MeToAbl pacdeTa Ha NMpoYHoCcTb. PacyeT Ha
NPOYHOCTbL MPY MANOLMKIOBLIX Harpyskax

FOCT P 52857.7—2007 Cocyabl v annapatbl. HopMbl U MeToAbI pacdeTa Ha NPOYHOCTL. TennoobMeHHble
annapartbl

[OCT P 52857.8—2007 Cocyabl 1 annapatbl. Hopmbl U MeToabl pacyeTa Ha npoyHocTs. Cocyabl 1 annapa-
Thl € pyBaLukamm

WU3paHue obuumanHoe
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FOCT P 52857.9—2007 Cocyapl 1 annapatbl. HopMbl U MeTogbl pacyeTa Ha NpoYHocTb. OnpeaeneHue
HanpsHKeHU B MecTax nepeceyeHuin WTyLepos ¢ obevaikamy 1 AHWLLLAMU NMPU BO3AENCTBUN AABNEHUA U BHe-
LWHUX Harpy3oK Ha WTyuep

FOCT P 52857.10—2007 Cocyabl v annapaTbl. Hopmbl 1 MeToabl pacyeTa Ha npovHocTb. Cocyapl 1 anna-
paTtbl, paboTarLme ¢ cepoBoAOPOAHLIMU CpegamMu

FOCT P 52857.11—2007 Cocyapl 1 annapatbl. HopMbl 1 MeToabl pacyeTa Ha npoyHocTb. MeTog pacyeTa
Ha NPOYHOCTL o6evaek 1 AHULL C yH4eTOM CMELLLEHUSI KPOMOK CBapHbLIX COEAUHEHUIA, YTII0BaTOCTU U HEKPYTNOCTH
obevaex

FOCT 19281—89 MpokaT 13 cTanu noBbILWEHHOK NpoYHocTU. ObLLMe TeXHUYeCcKue ycnosus

FOCT 5949—75 Ctanb copToBasi U kanmbpoBaHHast KOPPO3UOHHO-CTOMKAS, XKapOCTONKasA U XKaponpoyHas.
TexHudeckue TpeboBaHus

FOCT 25054—81 MoKOBKM U3 KOPPO3UOHHO-CTOMKMX cTanei u cnnasos. ObLme TexHu4eckue ycrnosus

MpumeyaHune — py NoNb30BaHUM HACTOALMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MH(HOPMALIMOHHOM cUCTeMe 06LLEero Nonb30BaHUs — Ha oduumanbHom caite deaepanbHOro arex-
TCTBA MO TEXHUYECKOMY PEeryrupoBaHuio U MeTporiormm B ceTu MHTepHeT nnu no exerogHo nigasaemomy uidgopmaum-
OHHOMY yKaszaTenio «HaunoHanbHble cTaHaapThl», KOTOPLINA OMyONMKOBaH MO COCTOSAHMIO Ha 1 iHBapA Tekyw,ero roaa, u
N0 COOTBETCTBYIOWMM €XEeMECSYHO M34aBaeMbiM MHCOPMALMOHHBIM yKa3aTensm, onybrmMkoBaHHLIM B TEKyLLEeM roay.
Ecnu cchiNoYHbIN CTaHAAPT 3aMeHeH (M3MEHEH), TO NPK NOMb30BaHMM HACTOSAWMM CTaHAAPTOM creyeT PyKOBOACTBO-
BaTbCH 3aMEHSIOWMM (M3MEHEHHbIM) cTaHaapToM. Ecnm ccbinouHblii cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NonoXxeHue, B
KOTOPOM flaHa CCbiNKa Ha Hero, NPUMEHSIEeTCA B YacTW, He 3aTpParnBalowwen 3Ty CCbINKY.

3 O603HauYeHus

B HacToswem cTaHaapTe NpUMeHeHb! criegyoLume 06o3HaueHus:

c — cyMma npubaBoK K pacyeTHbIM TOMLLMHAM, MM;
Cq — npubasKa ANA KOMNEHcaLMN KOPPO3UU U 3pO3NU, MM;
c, — npnbaeka A4NA KOMNeHcaLMU MUHYCOBOTO Aonycka, MM;
C3 — npubaska An1A KoMNEHcaLUn YTOHEHUS CTEHKW NPW TEXHOMOMMYECKNX onepauusax, Mm;
E — MoAynb NPOACILHON YyIpYrocTu Npu pac4eTHoW TemnepaTtype, Mla;
ng — ko3ppU1LMEHT 3anaca NPOYHOCTM Mo BpEMEHHOMY CONPOTUBIEHUIO (MpeAeny NPOYHOCTH);
n, — ko3 pMLUMEHT 3anaca no npegeny TekyyecTu;
n, — koadbpurumMeHT 3anaca no npeaeny UTebHON NPOYHOCTH;
n, — koathbdmumeHT 3anaca no npegeny nNon3yyecTu;
n, — KkoathdULMEHT 3anaca yCTONINBOCTY;
Ng — KoadpduLmMeHT 3anaca no npegesny NPOYHOCTN AN aNtOMUHWA, Meaun 1 UX CriNaBos;
Ng; — koathpuumeHT 3anaca no npegeny NPOYHOCTU ANS TUTaHa U ero CrjiaBos;
p — pacyeTHoe gasneHue, MMa;
Ryt — MUHUManbHOE 3Ha4YeHWe Npegena TeKy4ecTu npu pacyeTHON Temnepatype, MlMa;
Re20  — MUHMManbHoe 3HaveHWe npedena tekydectu npu Temnepatype 20 °C, MIMa;
Rpo2/t  — MWHUMAanbHOE 3Ha4YeHe YCIIOBHOTO NPeAera TekyyecT Mpu OCTaTouHOM yAnMHeHnn 0,2 % npw
pacyeTHol Temnepatype, MMa;
Rp02/20 — MVWHMMaIIbHOE 3Ha4YeHWe YCIIOBHOTO Mmpefena Teky4ecTy Npu 0cTaTouHOM yAnuHeHUn 0,2 % npu
Temnepatype 20 °C, MIMa;
Rot0/t  — MWHUMAnbHOE 3HadYeHWe Mpeaena TekydecTu Mpu ocTaTo4dHOM yannHeHnn 1,0 % ans pacqeTHOM
Temnepartypsl, MlMa;
Ro1.0/20 — MWHUMAnNbHOE 3Ha4eHUe Npeaerna Teky4ecTy Npy ocTaTodHoM yanuHeHun 1,0 % ans Temnepartypel
20 °C, MMa;
Rt — MVUHUMAaSIbHOE 3HaYeHWe BPEMEHHOIO CONPOTUBNEHWS (Npedena NPoYHOCTH) Npy pacyeTHON Tem-
nepatype, Mla;
R,/20 — MWHMMalbHOe 3HauYeHWe BPEMEHHOro compoTuBneHus (npedena NPOYHOCTY) Mpu Temneparype
20 °C, MMa;
R /107 — CPeaHee 3HauyeHve npedena ANWTeNnbHON NpodHocTy 3a 107 Yacos Npu pacHeTHoI TeMnepaType,
MMa;

Rpwmon,t—cpeanZ 1 %-HblA Npeaen nonasyyecT 3a 10” yacos npu pacyeTHoi TemnepaType, MMa;

2
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S  —VWCMofIHUTEeNbHasa TOSLWWHA CTEHKN aneMeHTa cocyaa, MM;

S, — pac4eTHas TOMLLMHa CTeHKMN arieMeHTa cocyaa, M,

t — pacyeTHas TemnepaTypa CTeHKM anemMeHTa cocyaa, °C;

o — koahPULMEHT NUHERHOrO pacLluMpeHusi Nnpu Temnepartype, 108, °C-1;
[c] —ponyckaemoe HanpskeHve nNpu pacdeTHol TeMmnepaTtype, Mla;
[c],, — aonyckaemoe HanpspkeHve npu Temnepatype 20 °C, MMMa;

¢  —KO3(PULNEHT NPOYHOCTU CBAPHLIX LLBOB.

4 OOLWme NonoXxeHus

4.1 PacyeT Ha NpoYHOCTb HEOHXOAUMO NPOBOAWTL ANS BCEX MPOrHO3NPYEMbIX COCTOSIHUIA COCYAOB,
BO3HMKAIOLLMX BO BPEMS UX IKCNNyaTauun, UCTbITaHWS, TpPaHCMOPTUPOBKU, MOHTaxa. MNpy aToM crnegyeT yunThl-
BaTb BCE Harpysku 1 BHELLHWE hakTopbl (TemMnepaTypy, KOPPO3NOHHbIE cpeabl U T.M.), KOTOpble MOryT oKa3aTb
BMMSIHWE HA MPOYHOCTb, U YUNTLIBATL BEPOSITHOCTL MX OAHOBPEMEHHOIO BO3AEACTBUS.

B yacTHOCTM, He0bX0AMMO YUNTLIBaTL cregytoLme dakTopsbil:

- BHYyTpeHHee / BHELLHee AaBfeHue;

- TeMnepaTypbl OKpy>KatoLLen cpefbl U paboyne TemnepaTypbl;

- cTatuyeckoe gaBneHve B paboumx yCrnoBUsiX U YCIOBUSAX UCNbITAHUSA, HArpy3ku oT maccel cocyga u
cogepxumoro B 06opyaoBaHuuy;

- UHepUMOHHbIE Harpy3Kku Npu ABUXEHWUW, OCTaHOBKaX U konebaHusX, Harpy3ku oT BETPOBbIX U celicMuyec-
KX BO3OENCTBUN;

- peakTuBHbIE yeunust (NPOTMBOAEWCTBYS), KOTOPLIE NepeaaroTcsl OT Onop, KPENeHWn, ToybonpoBoaoB U T. 4.;

- Harpy3Kun OT CTECHEHHOCTM TeMrnepaTypHbIX AecbopMaLmii;

- yCTanocTb Npy NEpeMEHHbIX Harpyskax, KOppo3suio U 3po3nI U T. 4.

3a npaBubHOCTL NPUMEHEHNSI HOPM U METOAOB pacyeTa Ha MPOYHOCTL HECET OTBETCTBEHHOCTb OpraHu3a-
uust (npegnpusitne nnu comandeckoe NiLLo), BbIMOSHSBLUAS COOTBETCTRYIOLLIME pacyeThbl Ha MPOYHOCTb.

4.2 MeToapl pacyeTa Ha NPoYHOCTL COCYA0B W annapatos npueaeHsl B FOCT P 52857.2—TOCT P 52857.11.

4.3 B ocHOBY MeTO0OB pacyeTa Ha NPOYHOCTL BOMbLUMHCTBA 3/1IEMEHTOB COCYA0B MPUHST MeToq pacyeTa
no npegesnbHbIM Harpyskam. 4ns ygobcTea pacyeTa KoaddurLmeHTsl 3anaca NPOYHOCTY K NpeaenbHbIM Harpy3s-
Kam y4uTbIBaOTCS NP onpegeneHnn onyckaeMbIX HanpsbkeHWA. [ns oTaensHbIX 3N1eMeHTOoB (Hanpumep, drax-
LeBbIX COeAWHEHWIA) U YCIIOBUIA HAarpy>XeHus, Hanpumep npu nepeMeHHbIX Harpyskax, pacyeT BegeTtcs no
JornyckaembIM HanpsPKeHUsIM.

Honyckaemble HaMpsbkeHUst B 3TOM Cryyae onpeaensoTcs ¢ y4eToM ocobeHHOCTeR aKcnnyaTaLlum cocy-
a, OMbITHbIX AaHHbIX, XapakTepucTUK Mmatepuana.

[Mpw pacyeTe Ha yCTONYMBOCTL AOMYCKaeMble Harpy3ku onpeaensitoT No HUXKHUM KpUTUYECKUM Hanpshke-
HUSAM.

5 PacuyeTHas Temnepartypa

5.1 PacueTHyto TemnepaTypy UCMonbaytoT Ans onpeaeneHmns hrmanko-mexaHU4eckux xapakrepucTnk mate-
pvana v gonyckaeMblX HanpshkeHWin, a Takke npy pacyeTe Ha NPOYHOCTL C y4eTOM TeMnepaTypHbIX BO34eNCTBUNA.

5.2 PacueTHyto TemnepaTypy onpegenstoT Ha OCHOBaHUM TENSIOTEXHWYECKUX PAcHeTOB UK pe3yfbTaToB
UCNbITaHWIA, M OMbITa 3KCTNyaTaLumy aHanorMyHbIX CoOCydoB.

3a pacueTHyto TemnepaTypy CTeHK/ cocyaa unv annapaTta npuHUMaoT HanbosbLUyto TeMnepaTypy CTeH-
ku. Mpu Temnepatype Hke 20 °C 3a pacyeTHyIo TeMnepaTypy Npy onpeaeneHnn AonyckaeMblX HanpskKeHuin
npuHUMatoT Temnepatypy 20 °C.

5.3 Ecnv HEBO3MOXHO NPOBECTM TENSIOBLIE pacyeThl UM U3MEPEeHUsl U ecrv BO BPeMs sKerniyaTauuu
TemnepaTypa CTeHK/ MOoBbILLIAeTCs 40 TemnepaTypbl cpefbl, conpuKkacarLLencs co CTEHKOM, TO 3a pacyeTHY
Temneparypy creyeT NpUHUMaTL HanbonbLLYH TeMnepaTypy cpefbl, Ho He Hike 20 °C.

Mpy oborpese OTKPLITLIM MaMeHeM, 0TpaboTaHHbLIMK rasamm UK SNeKTpoHarpesaTessiMu pacHeTHYH Tem-
nepaTtypy NpyHUMaloT paBHOM TeMnepaType cpedbl, yeenudeHHoi Ha 20 °C npu 3akpbiTom oborpese U Ha 50 °C
npu npsimoM oborpeBe, eciv HeT 6os1ee TOUYHBIX AaHHbIX.

5.4 Ecnv cocyg wnv annapaT aKCrnyaTupyroTcs MPU HECKOMBbKUX PasfMYHbIX PEXUMaXxX HarpyXeHns nnm
pasHble arieMeHThbl annapaTta paboTaloT B pasHbIX YCIOBUSIX, ANS KXKA0r0 pexuma MOXHO onpeaenuTb CBOo
pacyeTHyto TemnepaTypy.
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6 PaGouee, pacyeTHoe U Nnpo6HOe AaBneHue

6.1 Mop paGouum AaBneHnem Ans cocyaa v annapara cregyeTt NoHMMaTb MakcuManbHoe BHyTpeHHee
N3BLITOYHOE UK HaPYXKHOE AaBlIEeHNe, BO3HMKaOLLEE NPU HOpManbHOM NpoTekaHun pabodero npotecca, 6e3
yyeTa rMapocTaTUieckoro AaBneHust cpebl 1 4ONYCTUMOrO KpaTKOBPEMEHHOro NOBLILLIEHWS AaBNEHNS BO BPeMs
[AeiAcTBMA NpeaoXpaHUTENbHOrO KnanaHa Ui apyrmx npeaoxpaHuTensHbIX YCTPORCTB.

6.2 Mop pacyeTHBIM AaBrieHUeM ANs 3NIeMeHTOB COCYZO0B W annapaToB crneayeT NoHUMaTh AaBrieHne, Ha
KOTOpOE NPOBOANAT MX PACHET Ha MPOYHOCTb.

PacueTHoe AaBneHWe ansi 9N1eMeHTOB cocyaa Unu annapara NpyvHUMaLoT, Kak NMpaBunio, paBHbIM pabodemy
[JaBleHuo UNu BeILLEe.

PacueTHoe faBneHmne 4OMKHO YUUTHIBATL:

- BHYTpPeHHee / BHeLLHee AaBeHune;

- rmgpocTaTuyeckoe gaBneHune oT cpeabl, codepxkalleics B cocyae;

- HecTaburbHOCTE NepepabaTbiBaeMbIX CPEA U TEXHOIOTMYECKOro NpoLiecca;

- UHEPUMOHHbIE HarpysKku Npu ABUKEHWUUN UM CeACMUYEeCcKUX BO3AENCTBUSX.

Ecnu Ha cocyae vnv nogeogsiliem TpybonpoBode K cocyay yCTaHOBNEHO YCTPOWCTBO, OrpaHuymnBaioLLee
AaBneHue, 4Tobbl paboyee AaBneHVe He NPEeBbLILLANo MakCUMasibHO AonycTUMOro paGoyero gaeneHus, To Npu
onpeaeneHnMn pacueTHOro AaBneHNs He YYUTEIBAOT KpaTKOBPEMEHHOe NpeBbileHne paboyero qasneHus B npe-
aenax 10 %.

Ons aneMeHTOB, pasaensoLLMX NPOCTPaHCTBa C pa3HbIMU AaBNeHUAMU (HanpuMep, B annaparax ¢ 06o-
rpeeatoLLMMK pyballukamu), 3a pacyeTHoe AaBneHue cnegyet NpuHUMaTh Mo kaxaoe fgaBneHue B oTAeNIbHOC-
T, 6o AaBneHune, kotopoe TpebyeT GonbLuel TONWWHBLI CTEHKU paccyMTbIBaeMoro anemeHTa. Ecnv obecneuu-
BaeTCcsi 04HOBPEeMEHHOe AeACcTBUE AaBNEeHUN, TO AONYCKaeTCs NPOBOAUTL pacyeT Ha pasHOCTb AaBneHuid. Pas-
HOCTb A@BMEHWUIA MPUHUMAaETCS B KaYeCTBe pacHeTHOro 4aBNeHUA Takke AN Takux 3fIeMeHTOB, KoTopble oTae-
NS0T MPOCTPAHCTBA C BHYTPEHHUM U3BLITOYHLIM AABNEHNEM OT NPOCTPaHCTBA ¢ abCONOTHLIM AaBIeHUEM, MEeHb-
LWKnmM Yyem aTtMmocpepHoe. Ecniv oTCyTCTBYIOT TOUHbIE AaHHbIE O Pa3HOCTU MexXAay abCconoTHLIM AaBNeHneM 1 at-
MocdbepHbIM, To abcosoTHOe AaBNEHUe NPUHUMAIOT PaBHBLIM HYJIHO.

6.3 Moa Npo6HbLIM faBneHMeM B COCYAE UNK annapate crnedyeT NoHMMaTh AaBneHne, Npu KOTOPOM NPOBo-
AWTCS UCMbITaHWe cocyaa Unu annapara.

6.4 Moa pacyeTHbIM AaBMNEHWEM B YCIOBUSIX UCTIbITAHUI AN 951eMeHTOB COCyAO0B UNW annapaTtos cnegyeT
NpUHUMaTL AaBrieHne, KOTOPOMY OHU NMOABEPraloTCs BO BpeMsi NPOGHOIo UCMbITaHWA, BKNOYasa rmapocTaTudec-
Koe JasneHue.

7 PacyeTHble yCUNUSA U MOMEHTbI

3a pacyeTHble yCUNna U MOMEHTLI PUHUMALOT ASNCTBYIOWME AN COOTBETCTBYIOLEro COCTOSIHUS Harpy-
XEHWA (Hanpumep, NpU aKcryaTaLun, UCTbITaHUU UM MOHTaXe) YCUNUA U MOMEHTbI, BO3HUKaIOLLUE B pe3ynbTa-
Te AeicTBUA COBCTBEHHOW MaCcChl, UHEPLIMOHHBIX Harpy3oK, oT NpUcoeauHeHHbIX Tpy6onpoBoaoB, cecMuyec-
KO, BETPOBOW, CHErOBOW M APYrMX Harpy3ok.

PacueTHble ycunvs ¥ MOMeHThI OT BETPOBOM Harpysk U CeMCMUYECKUX BO3AEWCTBUI Ha KOMOHHbIE anna-
patbl onpegensitot no FOCT P 51273.

8 Nonyckaemble HanpsikeHus, K03 PuumMeHTbl 3anaca NPOYHOCTH

8.1 Jonyckaemoe HanpsbkeHue [G] npu pacueTe no nNpedenbHbLIM HarpyskaMm cocyaos, paboTatoLmx npu
cTaTUYeCKUX OAHOKPATHBIX HAarpyskax, BLIMUCASIOT No hopMynam:

- ANS1 YrNepoANCTbIX, HUSKOTIEMMPOBaHHBIX, (DePPUTHBIX, aYyCTEHUTHO-(DEPPUTHBIX, MApTEHCUTHLIX cTanei 1
CNNaBOB Ha Xerie3HOHUKeNeBo OcHOBE:

| Rer Rpozit Rt R n R 11
[6] = 5 min | — t oy 2020t Tmit T mie?se . p1001077 : n
nT nT na nﬂ nn
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- ANA ayCTEHUTHOW XPOMOHUKENEBOW CTanu, antoMUHNs, Meau 1 UX CnnasoB:

Rotore . Bore . Rm/‘to”/t. Rp1,0/10”/r

n, ' ong T on, [ : (2)

[6] = n min

Mpepen nonsy4yecTn UCNONbL3YIOT ANA onpeAeneHns AoNyckaemMoro HanpsXXeHUst B TeX cryvasix, koraa
OTCYTCTBYIOT AaHHble Mo npedeny AIMTENbHON MPOYHOCTU UMW NO YCROBUAM 3KCNnyaTauumn Heobxoaumo orpa-
HU4mBaTh AedopMaLimio (NepemeLLeHuns).

Mpv oTcyTCTBUM AaHHBIX 06 YCnoBHOM Npefene TekydecTy Npu 1 %-HOM OCTaTOuHOM YASIMHEHUM UCTIONb-
3Yl0T 3HAYEeHUe yCroBHOro npeaena tekydecty npy 0,2 %-HOM 0CTaTOMHOM YANNHEHWUN.

Mpw oTcyTCTBMM AaHHbLIX O Npedene TeKy4ecTy U ANMTENbHON NPOYHOCTM A0NYyCKaeMoe HanpshkeHue Ans
anioMUHUS, Megun 1 UX CrINaBoB BbIMUCNAIOT No hopmyne

(o] = —R,;,f,{i- (3)

,U,OI'IYCKaeMbIe HanpsXeHuna ana TUTaHOBbLIX CMi1aBOB BbIMUCNAKOT MO cbopmyne

[c6] = (4)

Ona ycnoBuii UCNbITaHUA COCYAOB U3 YrNepoanCTbIX, HU3KONErpoBaHHbIX, heppUTHLIX, ayCTEHUTHO-hep-
PUTHBIX MAPTEHCUTHBIX CTaneil U CNaBoB Ha Xene3HOHUKeNEeBOW OCHOBE A0NycKaeMoe HanpsikeHue Bblunc-
nsitoT no chopmyne

R,

mit
BT

n

_ . {Res20 s Roo2120
[ol20 = [T mam === |. (5)

ansa yCJ'IOBVII7I UCMbITaHWA COCya0B U3 ayCTeHUTHbIX cTanewn, antoMUHUA, Mean U UX CNiaBoB gonyckaemoe
HanpsXeHWe BbIMNCNAT No d)opmyne

R R
_ 00,2120 01,0/ 20
[o]20 = n( n, M ] (6)

Ecnun gonyckaemoe HanpsikeHue anst pabouvx ycnoBuidi onpegensitoT no coopmyne (4), To Ansa cocyaos U3
antoMnHNA, Meau U UX CnaBoB AoNyCKaeMoe HanpskeHne ana yCJ'IOBVII7I NCMNbITaHUA BIMNCITAOT NO q)opmyne

_ Bmizo
(6] e (7)

[N yCnoBuii UCMbITaHWA coCYa0B U3 TUTAHOBLIX CMNAaBOB A0NYyCKaeMoe HanpshkeHe BLIMUCTSOT No ¢op-
Myne

[0l = Rﬁ“" . (8)

BT

8.2 KoathpuLmeHTbI 3anaca NpoHHOCTM A0MKHbI COOTBETCTBOBATL 3HAYEHWSAM, NpUBeaeHHbIM B Tabnuue 1.
Tabnuua 1

KosddurumeHTsl 3anaca npoqHOCTH

cTanen, antoMuHUA, Meau aniOMUHKA, | aNniOMUHUEBBIX | TUTAHOBOrO NUC-| TUTAHOBLIX

VCRoBUS HarpyKeHus U UX CrNaBoB Meou U ux NUTERHBIX TOBOTO MPOKaTa U| NpyTKOB W

[dopmynel (1), (2), (5), (6)] | cnnasos CnnasoB npokaTHbIX TPy NOKOBOK

[chopmynbl [cbopmynbl [cbopmynbl [dbopmynbl

(3), (M (3), (7)] ), (8)] (4),(8)]
nT nB n,u, nn an nsn na'r nBT
Pa6oune ycnosus 1,5 2415 1,0 3,5 7,0 2,6 3,0
YcnoBust UCNbITaHUSA:

rmgpaenuyeckue wucnbitanus 1,1 — | — — 1,8 3,5 1,8 1,8
nHeBmaTudeckue ucnoitanmsa| 1,2 —_ | — — 2,0 3,5 2,0 2,0
YcnoBust MOHTaxa 1,1 —_— | — — 1,8 3,5 1,8 1,8

* ISl @yCTEHUTHOI XPOMOHMKENeBol cTanu, anioMuHus, Meau 1 ux cnnaeos (copmyna 2) n, = 3,0.
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Ecnu gonyckaemoe HanpsbkeHue Ans ayCTeHUTHbIX CTanei BeIMUCAISIOT Mo YCIIOBHOMY Npeaeny Tekydec-
T, k03apbULMEHT 3anaca NPOYHOCTYU N1, MO YCNOBHOMY Npeaesty TeKYYeCTn Rpg o, ¢ AN pabounx ycrosuil
aonyckaeTcs NpuHUMaTh pasHbIM 1,3.

8.3 lMNonpaBoyHbIA KO3(hPULMEHT I K AONYCKAEeMbIM HanpsPKEHWSIM JOMKeH ObITb paBeH eguHuue, 3a
UCKITIOYEHNEM CTallbHbIX OTNIMBOK, AU KOTOPLIX KO3hULNEHT | UMeeT crefylolme 3HauYeHUst:

- 0,8 — ans oTnNMBOK, NoABepralLnXcs MHANBUAYaNbHOMY KOHTPOIIO HepaspyLUaLLMMU METOAAMM:

- 0,7 — ang octanbHbIX OTIIUBOK.

8.4 PacyeT Ha NPOYHOCTb LUNMHAPUYECKNX 06e4aeKk N KOHUYECKUX SMEMEHTOB, BbINYKIbIX U MAOCKUX AHWLL,
AN YCIIOBUIA UCTILITAHWS NPOBOAUTL He TpebyeTcs, ecnu pacHeTHoe AaBrieHue B YCOBUSIX UCTIbITaHUA ByaeT

[olx

MeHblle, YeM pacyeTHoe faBrneHue B pabo4nx ycnosusax, yMHoxkeHHoe Ha 1,35 ol

8.5 [Ins maTepunanos, LLMPOKO UCTIONb3YyeMbIX B XUMUYECKOW, HedbTexnuMuueckoit n HedbTenepepabaTsiBato-
LLied NPOMBILLITEHHOCTSX, AoMNyckaeMble HanpsXXeHns Ans paboymx ycnosuid npu n = 1 npyBeaeHsbl B NpUioXxe-
HuUM A.

8.6 [lonyckaemble HanpsbKeHUs Anst MaTepuanos, He NPUBEAEHHbIX B NMPUNOXeHUK A, onpeaensiioT cornac-
Ho 8.1. PacyeTHble MexaHUJYeckue XxapakTepucTuku, Heobxoaumele Anst onpegeneHust AonyckaeMbIX Hanpsbke-
HWIA, onpeaensiioT Npy HOpManbHOW Temnepartype No COOTBETCTBYIOLLMM CTaHAapTaM U TEXHUYECKUM YCIlo-
BUSIM, a MPU NOBLILLEHHLIX TEMMEpaTypax nocne NposeAeHNA UCNbITaHWI NpeacTaBUTENbBHOMO KonuyecTsa obpas-
LioB, obecneuvBaloLLMX rapaHTUPOBaHHbIE 3HAYEHWA NPOYHOCTHBIX XapakTepuUCTUK MaTepuana.

8.7 insa cTanbHbIX 311eMeHTOB COCYAOB U annapaToB, paboTaloLwmx B YCNOBUSIX MOM3YYECTU NPU pasHbIX 32
BeCb nepuoj aKkcrnrnyarawumu pacyeTHbIX TeMmnepaTtypax, B kKa4ecTse A0MNYCKaemoro HanpsbkeHWUst paspeluaeTtcst
NPUHUMaTHL 3KBUBANEHTHOE AOoMycKaeMoe HanpsbkeHue [o],,q, BblMucnsemoe no chopmyne

[a)y

[0l = P —
2] m
Ii {Ich 9
[%T; (lcli) ] )
roe [o]; = [o]y, [0l ..., [6], — AonyckaemMoe HanpsbkeHWe Arst pacyeTHOro cpoka akcnayaTauuv npu

Temnepatypax f(i=1,2..);
T; — ANVYTenbHOCTL 3TaroB 3KCNNyaTaLmy 3NeMeHTOB C TeMnepaTypoi CTEHKU COOTBETCTBEHHO £(i=1,2...),Y;

n
To=2T; —oBWuii pacHeTHbIil CPoK 3KCIyaTauuu, u;
1

m — nokasaTerb CTENEHN B ypaBHEHMWSIX ANUTENbHON MPOYHOCTU CTanu (Anst IermpoBaHHbIX XKaponpoYHbIX
cTanei pekomeHayeTcs nNpuHUMaTL m = 8).

OTanbl akennyatauum Npu pasHoi TeMnepaType CTeHKU peKoMeHAYEeTCS NPUHMMATL Mo UHTepBanam Temre-
paTypbl 85 °C 1 10 °C.

OnpegeneHune aKkBUBaNeHTHLIX HAMPSLKEHWA MO MPUBEAEHHON YIPOLLLEHHON MeTOAUKE pekoMeHayeTcst Npu-
HUMaTb Mo MHTepBanam Temnepatyp He 6onee 30 °C. Mpu HeobxoaMMOCTU onpeaeneHns 3KBUBaNeHTHbIX A0MNYyC-
KaeMbIX HanpsbkeHWd ans nHTepeana temnepatyp bonee 30 °C cnegyeT uMcnonb3oBaTh cpegHee 3Ha4YeHne Moka-
3aTens cTeneHu cornacHo AaHHbIM 3AKCMepUMEHTarbHbIX UccrneqoBaHui ¢ 6a3ol ucnbiTaHui He 6onee 0,1 oT
pecypca, HO He MeHee 104 u.

8.8 [lonyckaemoe HanpsbkeHue Ans CoCyA0B U3 ABYXCMOMHLIX CTanen BbIMMCAAOT no dopmyrne

_ [chisi - ¢)+[ala(s, - €)
[o] = (sy-c)+(s; —¢)

: (10)

rae [c]4, [6], — AonyckaeMble HanpsPKeHUst COOTBETCTBEHHO OCHOBHOIO MeTarsia U KOppPO3MOHHO-CTOMKOTO
cnosi, onpegensiemele No NPUIoKeHuto A.

YunTbiBast 4OMYCK Ha TONLWMHY KOPPO3UOHHO-CTOMKOrO CRos Npu onpedeneHn 4onyckaeMoro Hanpshke-
Hng o dopmyne (10), TonLmHa KOPPO3MOHHO-CTOMKOTO CIosi IPUHAMAETCA MUHUMarbHOW, ecnu [o]4 < [o],. Ecnu
[c]4 >[c],, TO TONLMHA KOPPOINOHHO-CTOKOTO CIOSt MPUHUMAETCHA MakCUManbHOMN.

PaspeluaeTcst gonyckaeMoe HanpsbkeHre onpeaensitb Mo OCHOBHOMY cfoto. B aTom criyuae npubaska Ha
KOPPO3WH0 MPUHMMAaeTCs paBHOW TOMLLMHE KOPPO3UOHHO-CTOMKOTO CROS.

6
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8.9 ins cocynoB, paboTatoLux Npy MHOroKpaTHbIX Harpy3skax, Aonyckaemble HanpskeHust onpeaensoTes
no FTOCTP 52857.5.

8.10 [ins anieMeHTOB COCY0B, paccUMTLIBAEMbIX HE MO NpeAerbHbIM Harpyskam, a no f4ornyckaemMsiM Ha-
NPsHKEHUSIM, pac4eT NPOBOASAT MO YCIOBHLIM YNPYTMM HANPSPKEHWAM.

G, — obLue MembpaHHble HanpsXKeHWS;

G, — MECTHble MeMOpaHHble HaNPsHKeHWs!;

0, — obLume U3rbHbIe HanpPsPKEHNS;

G, — MECTHbIE U3rMBHbIE HAMPSPKEHUS!;

o; — obLye TeMnepaTypHble HanpPsKeHUst;

Oy — MeCTHbIe TemnepaTypHble HanpsXkeHUs.

YcnoBus CTaTUYeCcKon NPOYHOCTM BLINOSHSIIOTCS, €CIN

O <[o],

(Gm nm GmL) +to, < [G]Ml

(O WM Opy) + 6, +6, +6; + 6y <[Olg, (11)

roe [ol,, = 1,5[c]; [o]g = 3[c].

8.11 PacueTHble MexaHudeckne XapakTepucTukn MatepunanoB npuBeaeHbl B MPUIOXKXeHUN B.

9 KoacdhdpuumeHTbl 3anaca ycTOMUNBOCTU

KoadbpuupmeHT 3anaca ycToiM4nBOCTM Ny, NPpY pacieTe COCyJ0B W annapaTos Ha yCTOWYUBOCTL MO HUXKHUM
KPUTUHECKNM Hanps>KeHWAM B npeaenax ynpyrocTtu cnegyet npuHMMaTthb:

- 2,4 — ans pabo4unx ycrnosui;
- 1,8 — ans ycnoBuii UCnbITaHWs 1 MOHTaXa.

10 Moaynu npoAonbLHOM ynpyrocty u KoadgpgpuumeHTbl NTMHEAHOrO pacluupeHus

10.1 PacueTHble 3HayeHUst Mogynen NpoAonbHOM YNpyrocTy NpuBeaeHsl B NpunoxkeHnn B.
10.2 PacyeTHble 3HaueHUs1 KoadphpULMEeHTOB NNMHENHOro paclunpeHnsi npuBeaeHbl B NpUnoskeHun I.

11 KoadpnumeHTbl NPOYHOCTU CBapHbIX WBOB

Mpu pacyeTe Ha NPOYHOCTL CBAPHLIX 3NIEMEHTOB COCYZIOB AONYyCKaeMble HaNPsPKeHUs1 YMHOXKatoT Ha KO3d-
PULMEHT NPOYHOCTU CBAPHBIX LLBOB (.

Yucnosble 3HaYeHMs1 aTUX KoadduLMeHTOB NpuBedeHsbl B NpunoxeHnn . s 6eCcluoBHbIX 31eMEHTOB
cocypos ¢ = 1.

12 MNpnbGaBKK K pacyeTHbIM TOMNLMHAM KOHCTPYKTUBHbIX 3N1€MEHTOB

121 I'Ip|/| pacyeTe coCcyaoB 1 annapaTtoB HeOﬁXOD,I/IMO y4nThbiBaTh r|p|/|6aB|<|/| C KpacyeTHbIM TONWMHaM
SNeMeHTOB COCyaOoB U annapaTtos.

WcnonHuten bHYIO TOJILLMHY CTEHKU 3NneMeHTa cocyaa BbIHMUCAKT No cbopl\nyne

s25;+c, (12)

rae s, — pac4eTHas TONLWMHA CTEHKM arieMeHTa cocyaa.
MpnbaBky k pacHeTHbIM TONLWMHAM BBIMUCAAOT Mo hopmyne

C=Cq4+Cy+ 0y (13)
Ecnu B pacyeTte paccmaTpyBaeTCsl HECKObKO 3/1eMEHTOB, OTAINYAIOLLMXCS MaTepuanamu, cocobom nsro-

TOBNEHUA Unu TonwnHamy, To Cymma npubaBok K pacyeTHbIM TOMNLWMHAM CTEHOK ornpeaensaeTcs ANs Kaxaoro
aneMeHTa B OTAENTbHOCTH.
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Mpu noBepovHOM pacyeTe NpubaBKy BbIMMTAIOT U3 3HAYEHWIA UCTIONHUTENBbHOW TOMNLLUHBI CTEHKN.

Ecnun n3ecTtHa daktnyeckas TonwuHa CTeHKK, TO NPy NOBEPOYHOM pacyeTe MOXHO He yUNTbIBaTb G, U Cs.

12.2 O60cHoBaHWe Bcex NpubaBok K pacHeTHbIM TOMNLLMHAM AOSKHO BbITk NpUBEAEHO B TEXHUYECKON AOKY-
MeHTaLW.

12.3 MNpubaBka K pac4eTHOW TONLWMHE AN KOMMEHCaLMU KOPPO3UK (3P03MK) HasHauYaeTCs ¢ y4eToM yCno-
BWI 3KCMTyaTaumm, pacuyeTHOro cpoka Crnyxbbl, CKOPOCTU KOPPO3uK (3po3un).

Mpu ABYXCTOPOHHEM KOHTaKTe C KOPPO3MOHHON U (MN) 3pO3MOHHON cpedor npubaska ¢, AoSKHa ObITh
COOTBETCTBEHHO yBENMyeHa.

12.4 TexHonorudveckas npubaska c; NpegycMaTpuBaeT KOMMEHCaUWIo YTOHEHWS CTEHKU 3reMeHTa cocyaa
Npy TEXHOMNOTMYECKMNX OnepaLmsxX: BbITSKKE, LUTaMNoBKe, rnbke Tpy6 v T. 4. B 3aBUCMMOCTM OT NPUHATOR TEXHO-
norvm aTy NprbasKy credyeT yuuTbiBaTb Npy paspaboTke pabounx YepTexen.

MpvbaBk C, W C3 y4UTLIBAOT B TEX CryvasXx, korga UX cymMmapHoe 3HaveHue npesblwaeT 5 % Homu-
HamnbHOWM TONLWUHbBI TMCTa.

TexHonornyeckasi npubaska He BkItoUaeT B cebs OKpyrneHne pacueTHOW TOMLLMHEI 40 cTaHAapTHOW Ton-
LUMHBI NUCTa.

Mpwy pacueTe aNANNTUYECKUX AHWLL, N3rOTOBMASIEMbIX LUTAMMOBKON, TEXHOIOTMYECKYo NPMBaBky A5 KOM-
neHcaLum yTOHeHUs1 B 30He OTOOPTOBKM He YUMTLIBAOT, €CNU ee 3HayveHne He npeBbiwaeT 15 % UCNoNHUTENBHON
TOSMWMHbI NIUCTA.
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MpunoxeHune A
(o6A3aTenbHoOe)

HonyckaeMoe HanpsikeHue ans pabo4nx ycnosui

Tab6nuya A1 — [onyckaemble HANPSKEHMSA AN YINEPOANCTLIX U HU3KONErMpoBaHHbIX cTanel

PacueTHas Honyckaemoe Hanpsikenue [o], MMa, ans cranei mapok
CTT‘Z":E:":OTg’y‘Laa cr3 09r2C, 16rC 20, 20K 17rC,
unu annapara, TOJSILIMHE, MM 10 1012, 17r1C,
c no 20 cabiwe 20 no 32 cebiwe 32 0o 160 0972 10r2c1
20 154 140 196 183 147 130 180 183
100 149 134 177 160 142 125 160 160
150 145 131 171 154 139 122 154 154
200 142 126 165 148 136 118 148 148
250 131 120 162 145 132 112 145 145
300 115 108 151 134 119 100 134 134
350 105 98 140 123 106 88 123 123
375 93 93 133 116 98 82 108 116
400 85 85 122 105 92 77 92 105
410 81 81 104 104 86 75 86 104
420 75 75 92 92 80 72 80 92
430 71* 71* 86 86 75 68 75 86
440 — — 78 78 67 60 67 78
450 — — 71 71 61 53 61 71
460 — — 64 64 55 47 55 64
470 — — 56 56 49 42 49 56
480 — — 53 53 46* 37 46* 53

* inA pacyeTHOW Temnepatypbl cTeHku 425 °C.
** ins pacyeTHOM TemnepaTypbl cTeHkun 475 °C.

MpumevyaHnusn

1 Mpu pacyeTHbix Temnepartypax Hwke 20 °C gonyckaemble HanpsbKeHUs NMPUHMMAIOT TakKMMK Ke, Kak npu
20 °C, npu ycrnoeuu AoMycTUMOro NpUMeHEHUs1 MaTepuara npyu JaHHOW Temneparype.

2 [nsi NnPOMEXYTOUHbIX pacyeTHbIX TEMNEPATYP CTEHKM OOMYyCKAEeMOe HanpsiKeHue onpeaensiiot NIMHeRHOM
MHTepnonsiuMen ¢ okpyrneHnem pesynotatoB go 0,5 MlMa B cTOpPOHY MeHbLLEro 3HaYeHusI.

3 Ina cranu mapkn 20 npu R, 5, < 220 MlNa ponyckaembie HanpsbkeHWs1, ykasaHHbIe B HacToswei Tabnuue,
YMHOXAIOT Ha oTHoweHue R, ,,/220.

4 fina crann mapkm 1012 npu RpO 2,20 < 270 MMa ponyckaemble HaNpsHKEHWA, yKasaHHbIE B HACTOALLEN
Tabnuue, yMHOXAIOT Ha OTHOWEHNE R g 5o /

5 [lns ctanun mapok 09I2C, 16F8 KIaccoB nquHocm 265 un 296 no TOCT 19281 gonyckaemble HanpsXXeHust
HE3aBMUCMMO OT TOJLLMHbI NIUCTA NPUHUMALOT PaBHBIMU  yKa3aHHbIM B rpade, COOTBETCTBYIOWEN TOMNWMHE CBblWe
32 mm.

6 [lonyckaemble HanpsbKeHUs!, PAcnoNIOXKEHHbIE HYDKE TOPU3OHTArNbHON HepThl, AENCTBUTENbHBI NPU Pecyp-
ce He 6onee 10° u,

Insa pacueTHoro cpoka skcnnyataumm o 2- 105 4 gonyckaemoe HanpsxeHne, pacnonoXeHHoe HWKEe ropu-
30HTanNbHOW 4epTbl, YMHOXAT Ha ko3adduUMeHT: ans yrnepoaucToi ctany Ha 0,8; ana mapraHuoBuCTon ctanu
Ha 0,85 npu Temnepartype < 450 °C u Ha 0,8 npu Temnepartype ot 450 °C go 500 °C BKNOYUTENEBHO.
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Tabnuuya A2 — [onyckaemble HANPSHKEHNS ANs TENMNOYCTORUUBLIX XPOMMUCTbIX CTANEN

PacueTHas fonyckaemoe HanpspkeHue [6], MMa, ans craneit mapok
TemnepaTypa
CTeHKM cocyna 12XM 12MX 15XM 15X5M 15X5M-Y
unu annapara, °C
20 147 147 155 146 240
100 146,5 146,5 153 141 235
150 146 146 152,5 138 230
200 145 145 152 134 225
250 145 145 152 127 220
300 141 141 147 120 210
350 137 137 142 114 200
375 135 135 140 110 180
400 132 132 137 105 170
410 130 130 136 103 160
420 129 129 135 101 150
430 127 127 134 99 140
440 126 126 132 96 135
450 124 124 131 94 130
460 122 122 127 91 126
470 117 117 122 89 122
480 114 114 117 86 118
490 105 105 107 83 114
500 96 96 99 79 108
510 82 82 84 72 97
520 69 69 74 66 85
530 60 57 67 60 72
540 50 47 57 54 58
550 41 — 49 47 52
560 33 — 41 40 45
570 — — — 35 40
580 — — — 30 34
590 — — — 28 30
600 — — — 25 25
MpumevaHus
1 Mpw pacyeTHbIX TeMnepaTypax Huxe 20 °C gonyckaemble HanpsKeHUst MPUHUMAIOT TAaKUMK XXe, Kak Mnpu
20 °C npw ycnoBuv OonycTUMOro NpyMeHeHWsl Matepvana npu AaHHoW Temneparype.
2 InA NpOMEXXYTOYHbIX PaCYETHbIX TEMMEPATYp CTEHKW [ONycKaemoe HanpsbkeHue onpeaensiioT NUHERHON
WHTepnonsiuuer ¢ okpyrneHnem pesynstatoB go 0,5 MlMNa B CTOPOHY MeHbLIEro 3Ha4eHus.
53 [onyckaemble HaMNPsPKEHWs!, PacnonoXeHHbIe HUXE FOPU3OHTanbHOW YepThl, AEACTBUTENBHBLI NPU pPecyp-
ce 10°u.
Ons pacueTHoro cpoka skcnnyataumm 1o 2-105 u gonyckaemoe HanpsbkeHWe, PacnonoXeHHOE HWKE ropu-
30HTarnbHOM YepThbl, YMHOXaIOT Ha koadhdmumeHT 0,85.
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Tabnwuuya A3 — [donyckaeMble HanpspKeHUs ANS XXaponpouHbIX, XapOCTOWKMX M KOPPO3NOHHO-CTOMKUX cTanem
ayCTEHWTHOrO Kracca

PacueTHasi Honyckaemoe HanpskeHue [o], MMa, ansa ctanein mapok
Temnepartypa
Mﬁ;‘*:;:'aggzﬂfc 03X21H21MATB | 03X18H11 | 03X17H14M3 82?1 g: 1 2} gﬂ g: 1 g? 10X14T 44T
’ 08X17H13M2T, 10X17H13M2T,
08X17H15M3T 10X17H13M3T
20 180 160 153 168 184 167
100 173 133 140 156 174 153
150 171 125 130 148 168 146
200 171 120 120 140 160 137
250 167 115 113 132 154 130
300 149 112 103 123 148 123
350 143 108 101 113 144 118
375 141 107 90 108 140 115
400 140 107 87 103 137 113
410 — 107 83 102 136 112
420 — 107 82 101 135 111
430 — 107 81 100,5 134 110
440 — 107 81 100 133 109
450 — 107 80 99 132 108
460 — — — 98 131 —
470 — — — 97,5 130 —
480 — — — 97 129 —
490 — — — 96 128 —
500 — — — 95 127 —
510 — — — 94 126 —
520 — — — 79 125 —
530 — — — 79 124 —
540 — — — 78 111 —
550 — — — 76 111 —
560 — — — 73 101 —
570 — — — 69 97 —
580 — — — 65 20 —
590 — — — 61 81 —
600 — — — 57 74 —
610 — — — — 68 —
620 — — — — 62 —
630 — — — — 57 —
640 — — — — 52 —
650 — — — — 48 —
660 — — — — 45 —
670 — — — — 42 —
680 — — — — 38 —
690 — — — — 34 —
700 — — — — 30 —
MpumevwaHusn
1 Mpu pacqeTHbIX Temnepatypax Huxe 20 °C gonyckaemMble HaNpPsbKeHWA NPUHUMAIOT TakKMMK XKe, KakK W
npu 20 °C, npu ycnosum AoNMyCcTMMOro NPUMEHEHNS Martepuana npyu AaHHOW Temnepartype.
2 Ana npoMexyTOUHbIX pacyeTHbIX TeMnepaTyp CTEHKM AOMycKaeMoe HanpsbkeHue onpenensiot UHTepno-
nsauvein asyx 6nuxailumx 3HauyeHuin, ykasaHHbIX B Tabnmue, ¢ okpyrneHmem pesynbtatoB go 0,5 MIMa B cTopoHy
MEHBLUEro 3HAYEHUs.
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OkonyaHue mabnuupb! A.3

3 Onsa nokoBok u3 ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T gonyckaembie HanpspkeHus,
npuBeZieHHbIE B HacTosiwel Tabnuue, npu Temnepartypax o 550 °C ymHoxatot Ha 0,83.

4 [1ns coptoBoro npokata ua ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T gonyckaemoble Hanps-
, Rpo:2120
JXEeHUs1, NpUBefeHHbIe B HacTosiwel Tabnuue, npu temnepartypax o 550 °C ymMHOXAaloT Ha OTHOLLEHWE W

(R;o,z /20 — Npeaen Teky4yecTu MaTepuana copToBoro npokata onpegeneH no FOCT 5949).

5 [Insa nokoBoK 1 copToBOro npokara us ctanu mapkm 08X18H10T gonyckaemble HaNpsbKeHusl, NpUBeOEHHbIE
B Tabnuue 4, npu TemnepaTtypax go 550 °C ymHoxaioT Ha 0,95.

6 [nst nokoBok u3 ctanu mapku 03X17H14M3 gonyckaembie HanpsbkeHUs, NPUBEAEHHbIE B HacTosiwel Tabrm-
ue, ymHoxaiT Ha 0,9.

7 Ons nokoBok u3 ctanu mapku 03X18H11 gonyckaembie HanpsbkeHWs1, NPpUBEAEHHbIE B HAacTosIwen Tabnuue,
yMHOXaloT Ha 0,9; ansa coproBoro npokarta u3 cranu mapku 03X18H11 gonyckaemble HanpsbkeHus ymHoxatoT Ha 0,8.

8 Ons Tpy6 u3 cranu mapku 03X21H21M4T'b (3U1-35) gonyckaeMble HaNpsLKeHWs!, NPUBEAEHHbIE B HACTOSILLEN
Tabnuue, ymHoxaioT Ha 0,88.

9 Ons nokoBok M3 ctanu mapk 03X21H21M4I'b (31-35) pgonyckaemble HanpskeHWsl, NpMBEAEHHbIE B HACTOs-

.
*

R
—B02120 (R, 0.2/20 — MPEAEN TeKy4eCcTM MaTepuarna noKoBOK, OnpefeneH

wei Tabnuue, yMHOXaIOT Ha OTHOLLEHWE 550

no FOCT 25054).

10 JonyckaemMble HanpsiKeHWsl, pacnoroXeHHble HUKE FOPU3OHTaNbLHOW YepThl, ASACTBUTENbHBI NPU pecyp-
ce He Goree 10% y,

Ona pacueTHoro cpoka skcnnyatauun go 2-10° u gonyckaemoe HanpsxeHwe, PAacnoNOXeHHOE HUXE ropu-
30HTanbHOM YepThl, YMHOXaIOT Ha koadduumeHT 0,9 npu Temnepartype < 600 °C n Ha koaddumumenT 0,8 npu Temne-
patype ot 600 °C go 700 °C BKIOUUTENBHO.

Tabnwuuya Ad — [lonyckaeMbie HaNPspKEHUS ANSA XKaPOMPOYHbIX, XapPOCTOMKNX M KOPPO3WOHHO-CTOMKUX CTanen
ayCTEeHWTHOrO M ayCTEHUTHO-DEPPUTHONO Kracca

PacuyeTHas Honyckaemoe HanpskeHue [o], MlMa, ana ctanen mapok
TemnepaTypa
CTeHKM cocyna 08X18I'8H2T 07X13AIr20 02X8H22C6 | 15X18H12CATIO | 06XH28MAT, 08X22H6T,
vnu annaparta, °C (KO-3) (4C-46) (3N-794) (ON-654) 03XH28MAT 08X21H6M2T
20 230 233 133 233 147 233

100 206 173 106,5 220 138 200
150 190 153 100 206,5 130 193
200 175 133 90 200 124 188,5
250 160 127 83 186,5 117 166,5
300 144 120 76,5 180 110 160
350 — 113 — — 107 —
375 — 110 — — 105 —
400 — 107 — — 103 —

MpumeuaHnunsn
1 Mpu pacyeTHbIx TemnepaTtypax Huxe 20 °C gonyckaemble HANPSPKEHUS NPUHUMAIOT TaKUMK Xe, Kak W
npu 20 °C, npu ycnosum JonycTMMoro NpuMeHeHus1 Matepuana npu AaHHoOW Temneparype.
2 ins NpOMEeXyTOYHbIX pacYeTHLIX TEMMNEPATyp CTEHKU JONyckaeMoe HanpsbkeHue onpeaensiioT HTep-
nonsauuven AByx GrivkailumMx 3HaUEHWIA, yKkasaHHbIX B HacTosiWwen Tabnuue, ¢ okpyrnenvem go 0,5 MlMa B ctopoHy
MEHBLUEro 3Ha4YEeHUsI.
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Tabnwuuya A5 — [JonyckaeMble HaNpsxeHns s anioMUHUSI U €r0 CIJIaBOB

FOCT P 52857.1—2007

Honyckaemoe Hanpskenue [o], MlMa, ana anioMMHWMA 1M ero cnnaBoB Mapok

PacyetHas
Temnepartypa,
°C A85M, ASM AOM, AQOM, AJ1TM AMuCM AMr2M, AMr3Mm AMr5M, AMréM
20 16,0 20,0 33,0 47,0 73,0
50 15,0 19,0 31,0 47,0 68,6
100 14,0 17,0 28,0 45,0 61,0
120 13,0 14,0 25,0 44,0 58,0
130 12,0 13,0 24,0 40,0 52,0
140 11,0 12,0 19,0 34,0 46,0
150 11,0 11,0 16,0 31,0 40,0

Mpumevaunwnsa

1 Jlonyckaemble HanpsikeHUs npuBeOeHbl Ansi anioMUHUSI U €10 CIITaBOB B OTOMOKEHHOM COCTOSIHUM.

2 lonyckaemble HanpsikeHUsi NPUBEAEHbI ANsi TOMNWWH NIUCTOB U NAWUT anioMuHns mapok A85M, A8BM He Gonee
30 MM, ocTanbHbIX Mapok — He Gonee 60 mMm.

3 inAa npoMeXyToYHbIX 3HAYEHWI pacHETHbIX TEMNEepaTyp CTEHKWU AONyCKaeMble HanpsbkeHust onpeaensoT
NVHEMRHOW WHTepnonsaumen ¢ okpyrneHnem pesynstatoB Ao 0,1 MlMa B cTOPOHY MeHbluero 3HaueHus.

Tab6nwuuya A6 — [lonyckaemble HaNpsPKeHUs 4nsl Meay U ee CnnaBoB

PacuetHan Honyckaemoe HanpsbkeHue [o], MMa, gna meau n ee cnnasos Mapok
Temnepatypa
CTEHKM cocypa M2 M3 M3p nes, Ncs9-1 noez2-1 MKMy, 59-1-1
unu annapara, °C
20 51,0 54,0 54,0 70,0 108,0 136,0
50 49,0 50,0 51,0 67,0 106,0 134,0
100 48,0 45,0 46,6 63,0 100,0 124,0
150 43,0 42,0 42,0 60,0 95,0 120,0
200 38,0 39,0 38,0 57,0 90,0 106,0
210 — 38,0 37,0 55,0 80,0 97,0
220 — 37,0 36,0 52,0 70,0 85,0
230 — 36,0 35,0 42,0 60,0 69,0
240 — 34,0 34,0 34,0 50,0 51,0
250 — 33,0 33,0 33,0 40,0 30,0

MpumevyaHus

1 [Honyckaemble HanpskeHWs NpuBedeHbl 4na Meay U ee CniaBoB B OTOXOKEHHOM COCTOSIHWMW.

2 [onyckaeMble HanpsikeHUsi NpUBEAeHbl Anst TONWUWH nuctoB oT 3 go 10 Mm.

3 [N NpomMexXyToYHbIX 3HAYEHWUI pacYeTHbIX TeMNepaTyp CTEHKM AOMyckaemble HamnpshkeHwsl onpeaensiort
TNVHEeNHOW MHTepnonsaumneri ¢ okpyrneHnem pesynbTaToB Ao 0,1 MlMa B CTOPOHY MEHBLLEFO 3HAYEHUS.

Tabnuuya A7 — Jonyckaemoe HanpsiKeHWe Ans TUTaHa U ero Crinasos

PacueTHan Honyckaemoe HanpsikeHue [c], MMa, ons TMTaHOBOTrO NMUCTOBOrO Npokata W NpPoKaTHbIX Tpyo
TemnepaTypa
CTeHKn cocyna BT1-0 0T4-0 AT3 BT1-00
unu annapara, °C
20 143 181 226 113
100 126 156 199 96
200 106 129 169 75
250 94 118 162 64
300 85 96 156 55
350 — 94 143 —
400 — a2 — —

MpumevaHuns
1 MNpun pacyeTHbIXx Temnepatypax Hwxe 20 °C gonyckaemble HanpshkeHUs NMPUHUMAIOT TakUMK XKe, Kak npu
20 °C, npn ycnosuu gonNycTUMOCTU MPUMEHEHWS1 MaTepuana npw gaHHou TemneparType.
2 [Ins NOKOBOK M NPYTKOB AONYycKaeMble HaNPsKeHWs, ykasaHHble B HacToswen Tabnuuye, ymHoxatotea Ha 0,8.
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MpunoxeHue b
(cnpaBo4HOE)

Pac4yeTHble MexaHUYeCKUEe XapakTepuCcTUKU MaTepuanos
Ta6nuua b.1 — PacyeTHoe 3HaveHve npeaena TekyyecTn R,/ Ana yrnepoancTbix U HU3KOMErnpoBaHHbIX CTanell

PacueTHas Pac4eTHoe 3HaueHve npepena Tekydectn R,, MMa, ana cranen mapok
remneparypa cr3 09r2c, 16rC 20 v 20K 171
CTeHku cocyna ’
unu annapara, TOMLWMHE, MM 10 ngrrzz 177M1C,
c no 20 cBbilwe 20 no 32 cBbile 32 no 160 10r2c1
20 250 210 300 280 220 195 270 280
100 230 201 265,5 240 213 188 240 240
150 224 197 256,5 231 209 183 231 231
200 223 189 247,5 222 204 177 222 222
250 197 180 243 218 198 168 218 218
300 173 162 226,5 201 179 150 201 201
350 167 147 210 185 159 132 185 185
375 164 140 199,5 174 147 123 162 174
400 — — 183 158 —_ — — 158
410 — — — 156 — — — 156
420 — — — 138 — — — 138

Tabnwuua b.2— PacyeTHoe 3Ha4eHne BPEMEHHOro CONPOTUBNEHUs R,/ AN yrNepoanCTbiX U HU3KONErMpoBaHHbIX
cTanem

PacueTHas PacyeTHoe 3HaueHne BpemMeHHOro conpoTueneHus R,,, MMa, ona cranei mapok

Temnepartypa

wnu annapara, TOMLLMHA, MM 10 171C, 17r1C,
c £o 20 cBbiwe 20 1o 32 cBbiWe 32 10 160 10r2C1

20 460 380 470 440 410 340 440

100 435 360 425 385 380 310 385
150 460 390 430 430 425 340 430
200 505 420 439 439 460 382 439
250 510 435 444 444 460 400 444
300 520 440 445 445 460 374 445
350 480 420 441 441 430 360 441
375 450 402 425 425 410 330 425

Tabnuua B.3— PacueTHoe 3HaveHue npegena Teky4ecTy Rp0 2/t ANS TENNOYCTONUMBBLIX U XPOMUCTLIX CTanen

PacueTHas PacueTHoe 3HadeHWe npegena TekyvecTu RpO,Z' MMla, ans cranew mapok
TemnepaTtypa
CTeHkK cocyna 12MX 12XM 15XM 156X5M 156X5M-Y
unu annapara, °C
20 220 220 233 220 400

100 219 219 230 210 352,5
150 218 218 229 207 345
200 217,5 217,5 228 201 337,5
250 217,5 217,5 228 190 330
300 212 212 220 180 315
350 206 206 213 171 300
375 202 202 210 164 270
400 198 198 205 158 255
410 195 195 204 155 240
420 194 194 202 152 225
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Ta6bnuuya b.4—PacueTHoe 3Ha4eHne BPEMEHHOro CONPOTUBAEHNS R/, AN TENNOYCTOWUMBbLIX U XPOMUCTbIX CTane

PacueTtHan PacuyeTHOe 3HaueHue BpemeHHoro conpotueneHus R, MMa, ana craneii mapok
TeMmnepartypa
CTeHKu cocyna 12MX 12XM 15XM 16X5M 16X5M-Y
unu annapara, °C
20 450 450 450 400 600
100 440 440 440 380 572
150 434 434 434 355 555
200 430 430 430 330 535
250 440 437 437 320 520
300 454 445 445 318 503
350 437 442 442 314 492
375 427 436 436 312 484
400 415 426 426 310 472
410 413 424 424 306 468
420 410 421 421 300 462
Tabnwuua B.5— PacyeTHoe 3HaueHne npeaena Tekyvyectu Rpo,z /¢ 8NA ayCTEHUTHOrO U ayCTeHUTHO-(heppUTHOro

Kracca craneu

PacuyeTHas PacdeTHoe 3Hadenue npefena Tekydectn R, ,, MMa, ana craneit mapok
TemnepaTtypa
CTeHKku cocypa 08X18M8H2T 07X13AI20 02X8H22C6 | 15X18H12CATIO 08X22H6T, 06XH28MAT,
unu annapara, °C (KO-3) (4C-46) (3N-794) (9U-654) 08X21H6M2T 03XH28MAT
20 350 350 200 350 350 220
100 328 260 160 330 300 207
150 314 230 150 310 290 195
200 300 200 135 300 283 186
250 287 190 125 280 250 175
300 274 180 115 270 240 165
350 — 170 — — — 160
375 — 165 — — — 157,5
400 — 160 — — — 155

Tabnuuya b.6 — PacueTHoe 3HauYeHMe BPEMEHHOTO CONPOTUBAEHNA R, , . ANA ayCTEHWTHOrO N ayCTEHWUTHO-
heppuTHOro knacca cranew

PacuetHan PacueTHoe 3HaueHue BpemeHHoro conpotusnenus R, MMa, ana cranei mapok
Temnepatypa
CTeHku cocyna 08X18M8H2T 07X13AI20 02X8H22C6 15X18H12C4THO 06XH28MAT,
unu annapara, °C 03XH28MAOT
20 600 670 550 700 550
100 535 550 500 640 527,5
150 495 520 480 610 512,5
200 455 490 468 580 500
250 415 485 450 570 490
300 375 480 440 570 482,5
350 —_ 465 — — 478
375 —_ 458 _ — 474
400 — 450 —_ — 470
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Tabnwuuya Bb.7 — PacueTHoe 3HaYeHWe npeaena Tekyydectu

R

51,0/¢ P15 KAPOMPOUHBIX, XaPOCTONKNX U KOPPOIMOHHO-

CTOWKUX CTanemn ayCTEeHUTHOrO Knacca

PacyeTHoe 3Ha4yeHue npefena Teky4ecTu Rp1 o MMa, ona cranei mapok

PacueTHan
Temneparypa 12X18H10T, 08X18H10T,
crenim cocyna | 12X18H12T, 08X18H 121, 03X21H21M4rB 03X18H11 03X17H14M3
wnm annapata, °C | 10X17H13M2T, |  08X17H13M2T,
10X17H13M3T | 08X17H15M3T

20 276 252 270 240 230
100 261 234 260 200 210
150 252 222 257 187,5 195
200 240 210 257 180 180
250 231 198 250 173 170
300 222 184,5 223 168 155
350 216 169,5 215 162 152
375 210 162 212 160 135
400 205,5 154,5 210 160 130
410 204 153 — 160 125
420 202,5 151,5 — 160 123
430 201 150,75 — 160 122
440 199,5 150 — 160 121
450 198 148,5 — 160 120
460 196,5 147 — — —
470 195 146 — — —
480 193,5 145,5 — — —
490 192 144 — — —
500 190,5 142,5 — — —
510 189 141 — — —
520 187,5 139,5 — — —
530 186 138 — — —

MpwnmeyaHwue—Ipeaen Teky4ecTy Ansa NOKOBOK, COPTOBOro npokarta u Tpy6 npu 20 °C cnegyeT npuHumarTh:
- Anst NOKOBOK M3 ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T:

- ANsi NOKOBOK U COPTOBOro npokarta u3 cranu mapkv 08X18H10T:

- Ansi copToBoro npokata us cranu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T:

- Anst NOKOBOK 13 ctanu mapok 03X17H14M3, 03X18H11:

- ANsi COPTOBOro npokarta ua ctanu mapku 03X18H11:

- ans Tpy6 u3 cranu mapku 03X21H21M4I'b (3U1-35):

- NSl NOKOBOK U3 ctanu mapku 03X21H21M42b (3U1-35):

IR,

0.2 / 20 — NP€AEN TeKyuecTn MaTtepmana nokosok onpeaeneH no MOCT 25054 (no cornacosanmio)].

Rp10 (nucra)
12 '

Rp1.0 {nucTa)
1056 b

1.1 5Rp0,2 (copTa);

Rm_ﬁ {nucra)
111 !

Rp1g (mmcra) |
125 '

Rpm {nucra)
114 '

1 ,08Rp0,2 (nokoBkwm),
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Ta6nuua b.8 —PacyeTHoe 3Ha4eHWe npegena Teky4ecTu RpO 2 /¢ BT KapONPOYHbIX, XapPOCTONKMX N KOPPO3NOHHO-
CTOMKMX CTanel aycTeHMTHOro knacca

PacyeTHoe 3HaueHue npepena TekyyecTu Ry, MMa, ona cranei mapok
PacueTtHan
TemnepaTypa 12X18H10T, 08X18H10T,
CTeHkn cocyna 12X18H12T, 08X18H12T, 03X21H21MATE| 03X18H11 | 03X17H14M3 | 10X14T14H4T
unu annapara, °C [ 10X17H13M2T, | 08X17H13M2T,
10X17H13M3T | 08X17H15M3T

20 240 210" 250 200 200 250
100 228 195 240 160 180 230
150 219 180 235 150 165 219
200 210 173 235 140 150 206
250 204 165 232 135 140 195
300 195 150 205 130 126 185
350 190 137 199 127 115 177
375 186 133 195 125 108 173
400 181 129 191 122,5 100 170
410 180 128 — 121,5 98 168,4
420 180 128 — 121 97,5 166,8
430 179 127 — 120,5 97 165,2
440 177 126 — 120 96 163,6
450 176 125 — 120 95 162,0
460 174 125 — — — —
470 173 124 — — — —
480 173 123 — — — —
490 171 122 — — — —
500 170 122 — — — —
510 168 120 — — — —
520 168 119 — — — —
530 167 119 — — — —

* Ona ctaner 08X17H13M2T, 08X17H15M3T npeaen Tekydecty npu 20 °C paseH 200 MMa.

MpumevyaHus

1 Ansa nokoeok n3 ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npeaensl Teky4ecTn, npuBeaeH-
Hble B HacTosiein Tabnvue, ymHoxatoT Ha 0,83.

2 Ins copToBoro npokata ua cranm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npegenti Teky4ecTw,

Ruo2120

e (Rpo.2 120 — NPeAen TeKy4ecTn matepuana copToBo-

npuBeaeHHbIE B HacTosIWwel Tabnuue, yMHOXaIT Ha
ro npokata onpegeneH no FOCT 5949.)

3 [1ns nokoBOK M copTOBOro npokara na ctanu mapku 08X18H10T npegensl TekyyecTn, npuBegeHHbIe B Tabnu-
ue 16, ymHoxatT Ha 0,95.

4 ins nokoBok u3 cranu mapku 03X17H14M3 npegensl TekyvecTu, npueeaeHHsie B Tabnuue b.8, ymHoxaior
Ha 0,9.

5 [lnsi nokoBok m3 ctanu mapku 03X18H11 npegensl Tekydectn, npuBeaeHHbie B Tabnuue b.8, ymHOXaloT Ha
0,9; ansa coptoBoro npokarta us cranu mapkn 03X18H11 npepenel TekyyecTn ymHoxatT Ha 0,8.

6 Onsa Tpy6 ma cranm mapku 03X21H21M4IE (3U1-35) npepensl TekyvecTn, npuseaeHHsle B Tabnuue B.8,
yMHOXatoT Ha 0,88.

7 Ons nokoBok u3 cranm mapku 03X21H21M4TE (3M-35) npepensl TekyvecTun, npuBeaeHHble B Tabnuue 16,

Roo2120

YMHOXaloT Ha OTHOLeHWe
250

[R ,;0,2 /20 — NPEAEN TEKy4YecTn maTtepmnana nokosok onpegeneH no FOCT 25054

(no cornacoeanmio)].
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Tab6nwuuya Bb.9 — PacyetHoe 3HauYeHne BPEMEHHOTO COMPOTUBNEHUA R,/ ANA XaponpouHbIX, XapoCTOWKNX 1
KOPPO3MOHHO-CTOWMKUX CTaner aycTeHUTHOro knacca

PacueTHas PacueTHoe 3Ha4eHue BpemMeHHOro conpotuenenus R, MMa, ona craneir mapok
e pfng’y‘Laa 08X18H10T, | 12X18H10T,
wnu annapara, °C |03X21H21MA4TB ogi)z(ﬁgﬁaTéT 03X17H14M3 | 03X18H11 ogfﬁ‘;ﬁ'ﬁ;ﬁ% | 1(1»2()1‘;'?':'; '\%I;T 10X14T14HAT
08X17H15M3T | 10X17H13M3T

20 550 600 500 520 520 540 600
100 540 583 474 450 480 500 535
150 535 550 453 433 455 475 498
200 535 515 432 415 430 450 458
250 534 503 412 405 424 443 432
300 520 500 392 397 417 440 424
350 518 — 376 394 408 438 415
375 517 — 368 392 405 437 410
400 516 — 360 390 402 436 405
410 — — 358 388 400 434 401
420 —_ —_ 356 386 398 432 397
430 — —_ 354 384 396 431 393
440 —_ —_ 352 382 394 430 389
450 — — 350 380 392 428 385
460 — — — — 390 426 —_
470 — — — — 388 424 —_
480 — —_ — — 386 422 —_
490 — — — — 385 421 —_
500 — — — — 383 420 —_
510 — — — — 381 418 —_
520 — — — — 380 416 —_
530 —_ —_ —_ — 374" 412" —

* [Ins pacyeTHOW Temnepartypbl cTeHku 550 °C.
Yy

Ta6nwuuya B.10 — PacyetHoe 3HaveHne npeaena tekyyectm R Ans anioMUHUA N ero CNNaesoB B OTOXKEHHOM
p0,2 / t
COCTOSIHUN

PacueTtHas PacueTHoe 3HaueHue npegena Tekyvyectu Rp0,2' MMa, gna anloMUHUA KU €ro cnnaBoB

Temnepartypa

CTEHKM cocyna A85M*, AOOM, AMu, AMr2Mm, AMrSM,

unu annapara, °C ABM* AQ1M, AOM AMuC AMr3Mm AMrém

20 24,0 30,0 50,0 70,0 110,0

50 23,0 29,0 47,0 70,0 103,0

100 21,0 27,0 43,0 70,0 92,0

150 20,0 25,0 40,0 57,0 87,0

*Ona TonwuH 6onee 30 MM, Ansa ocTanbHbIX MaTepuanoB — He 6onee 60 mMm.

M pwnmeyaHune—MexaHn4yeckue ceoinctea Tpy6 us aniommuna A85M, NUCTOB M NNUT U3 antOMUHNA MaPOK
A85M, ABM TonwuHom cebiwe 30 MM 1 OoCcTanbHbIX Mapok cebilwe 60 MM QOMKHBI COOTBETCTBOBATb HOPMATUBHBLIM
OOKyMEHTaMm.
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Ta6nwuuya b.11 — PacyeTHoe 3HaueHWe BPEMEHHOrO CONPOTMBNEHNs R, [ANA anioMUHWA W ero Cnnasos B
OTOXOKEHHOM COCTOSIHWM

PacuetHas PacuyeTHOe 3HauYeHue BpeMEeHHOro conpoTusnenns R, MMa, Ans anoMuHusi 1 ero cnnasos
Temnepatypa
CTEHKW cocyna A85M*, AOM, AMuy, AMr2M, AMr5M,
unu annapara, °C A8M* AQJ1M, AOM AMuUC AMr3mMm AMroM
20 60,0 60,0 120,0 170,0 260,0
50 55,0 56,0 115,0 170,0 257,0
100 47,0 50,0 105,0 170,0 252,0
150 39,0 39,0 85,0 154,0 210,0

MpumevyaHus

1 MexaHu4eckne ceoricTBa Tpyb 13 antomuumna A85M, nucToB 1 NNUT U3 anioMuHms mapok A85M, A8M Tonwm-
Hol cBbilwe 30 MM U ocTanbHbIX Mapok — CBbie 60 MM AOIMKHbI COOTBETCTBOBATL HOPMATUBHBLIM AOKYMEHTAM.

2 3HaveHune Rpo,z U R, ANs anioMWHWA U ero CNNaBoB B OTOXKEHHOM COCTOSIHMN.

* Onsa TonwuH He 6onee 30 mm, 4NA ocTanbHbIX MaTtepuanos — He 6onee 60 Mm.

Tabnwuya B.12 — PacueTHoe 3Ha4eHWe npegena Teky4ecTu Rp1 o/t ANA MEAU 1 ee CraBoB

PacueTHas PacueTHoe 3HaueHne npefena tekyuectu Ry, 5, MMa, ana meam u ee cnnasos*
Temnepartypa
CTeHKn cocyna M2 M3 M3p ne3, NCs59-1 no62-1 NMAKMu59-1-1
unu annapara, °C
20 77,0 81,0 81,0 105,0 163,0 204,0
50 74,0 75,0 77,0 101,0 159,0 201,0
100 72,0 68,0 70,0 95,0 151,0 186,0
150 64,0 63,0 63,0 90,0 143,0 180,0
200 57,0 58,0 57,0 87,0 136,0 159,0
250 52,0 52,0 52,0 83,0 129,0 140,0

* 3HaveHune R sl Meau U ee CnnaBoB NpuBeAeHbl A4S ToNwmH oT 3 40 10 MM B OTOXOKEHHOM COCTOSIHUMN.
p1,0

Tab6bnuuya B.13 — PacueTHoe 3HaueHne BPEeMEHHOTO CONPOTUBIEHNS R,,,; ANsl Mean u ee cnnasos

PacyeTHas PacuetHoe 3HaveHne BpemeHHoro conpotusnenus R, Mla, ana mean n ee cnnasos*
Temneparypa
CTeHKM cocyna M2 M3 M3p 163, NC59-1 noez-1 TKMu59-1-1
unu annapara, °C
20 217,0 218,0 219,0 340,0 409,0 503,0
50 208,0 209,0 209,0 337,0 399,0 481,0
100 192,0 194,0 195,0 326,0 384,0 4450
150 178,0 180,0 181,0 316,0 369,0 419,0
200 165,0 167,0 167,0 307,0 355,0 370,0
250 153,0 155,0 157,0 272,0 342,0 355,0

* 3HaueHune R s MEOW N ee CNNaBoB NpueeaeHb! ansa TonwymH ot 3 4o 10 MM B OTOXOKEHHOM COCTOSIHUW.
m AN
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Tabnunuya b.14 — PacuetHoe 3HaueHmne npeaena Teky4ectn R,/ AiNA TUTaHa u ero cnnasos

PacueTHan PacuyeTHble 3Ha4eHWs npegena TeKyvyecTu RpO,Z’ MMa, ana TuTaHa u ero cnnasos
TemnepaTtypa
CTeHKU cocyna BT1-0 0T4-0 AT3 BT1-00
unun annapara, °C
20 304 392 530 245
100 255 324 466 196
200 206 235 394 147
250 189 196 380 123
300 172 177 367 113
350 — 157 334 —
400 — 147 — —

Tabnuuya b.15 — PacuyeTHoe 3Ha4eHne BPEMEHHOIO CONPOTUBIIEHUS! R,,;; 8NA TMTaHa u ero cnnasoB

PacueTtHan
Temnepartypa

PacueTHble 3Ha4YeHWs BPEMEHHOro conpotusnienun R, , Mla, ana tutaHa u ero cnnasos

CTeHKu cocyna BT1-0 0T4-0 AT3 BT1-00
unu annapara, °C
20 373 471 589 294

100 229 407 518 250
200 275 327 439 196
250 245 294 422 167
300 221 250 407 142
350 — 245 372 —
400 — 240 — —
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PacueTHble 3HaYeHUss MoaynA NPpoAONbLHOM YNPYrocTu

Ta6nwuua B.1

MpunoxeHue B
(cnpaBo4HoOe)

FOCT P 52857.1—2007

Mogynb npogonkHoii ynpyroctu 1075 E, MMa,

npu Temnepartype, °C

Cranb

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

YrnepoancTble U HU3KO-
NernpoBaHHbIe cTanm 1,99 (1,91 |1,86 1,81/ 1,76 |1,71]|1,64 [{1,55 |1,40 | — — | = — —

TennoycTon4mBbIe N KOP-

PO3NOHHO-CTOMKME XPOMMC-
Tble cTanm 2,15 12,15 {2,05[1,98/ 1,95 (1,90 |1,84 (1,78 |{1,71]1,63|1,54|1,40 | — —

>KaponpouHble u xapo-
cTOMKWe ayCTeHUTHble ctanm | 2,00 (2,00 (1,99 1,97 1,94 |1,90|1,85 |1,80 (1,74 |1,67 | 1,60 1,52 (1,43 [ 1,32
AniomMuHwiA n ero crinaesl | 0,72 0,69 (0,67 | — | — — — — | — —_ | = | — —
Meab 1,24 1,21 11,19 (1,17{ 1,15 | — — —_ |- | = | = | = —

CnnaBbl Ha OCHOBe
Meam 1,05 (1,02 | 1,00 |0,98( 0,97 | — — —_ |- |- | = | = —
TutaH 1,15 1,10 | 1,06 | 1,01| 0,95 | 0,88 — — = | = | = | = —
Cnnaebl TUTaAHa 1,10 (1,06 | 1,02 |0,96| 0,90 {0,83|0,76 {0,70 | — | — — | — — —

Tabnwuuya .1

Mpunoxenue I
(cnpaBo4HoOE)

KoadrdpuumneHTbl NUHEHHOrO pacluMpeHun

PacueTHoe 3HauyeHue koadppuumeHTa NUHENHOro paclunpe-
Mapka matepuana Hus 10% o° C~' npu temnepatype, °C
20—100 [ 20—200 20—300 20—400 20—500
C13, 10, 20, 20K, 09I2C, 16I'C, 17IC, 17r1C, 10r2c1,

102, 09r2 11,6 12,6 13,1 13,6 141
12XM, 12MX, 15XM, 15X5M, 15X5M-Y 11,9 12,6 13,2 13,7 14,0
08X22H6T, 08X21HBM2T 9,6 13,8 16,0 16,0 16,5
12X18H10T, 12X18H12T, 03X17H14M3, 10X17H13M2T,

10X17H13M3T, 08X18H10T, 08X18H12T, 03X18H11,

08X17H13M2T, 08X17H15M3T,10X1414H4T 16,6 17,0 18,0 18,0 18,0
03X21H21M4T'b 14,9 15,7 16,6 17,3 17,5
06XH28MAOT, 03XH28MAOT 15,3 15,9 16,5 16,9 17,3
08X18IM8H2T 12,3 13,1 14,4 14,4 15,3
07X13Ar20 16,5 17,5 18,0 18,5 —
02X8H22C6 12,3 13,9 14,9 15,7 16,2
20X23H18 15,7 — 16,6 17,3 17,5
A8, A85, AIOM, A11M, AMu, AMr2, AMr3, AMr5, AMré, AIIM 24,8 24.8 14,4 14,4 15,3
M2, M3, M3p, 1163, JIC 59-1, NO 62-1, DKMy 59-1-1 16,7 17,5 — — —
BT1-0, BT1-00, OT4-0, AT3 8,8 8,9 9,3 — —
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MpunoxeHue [
(o6s3aTenbHoOe)

Koad duumneHTLI NPOYHOCTU CBAapPHbIX U NasiHbIX WBOB

Ta6nuuya 0.1 — KoacdhduumeHTsl NPOYHOCTM CBapHbIX LWBOB AMsl CTanbHbIX COCYAOB U annaparos

KoaddpuuueHT npouHoctu KoadduumeHT npouHocTu
CBapHbLIX LWBOB ANA CralbHbIX CBapHbLIX WBOB ANA CTasfibHbIX
Bug cBApHOrO WBa M COCYy[lOB U annaparoB Buz cBApHOIO WBa COCYZIOB U annaparoB
cnoco6 ceapku Anuna koHTponu- | inuHa KoHTpo- W cnocob ceapku JnvHa koHTponu-| AnuHa KOHTpO-
pyembIX LIBOB OT| JIMPYEMbIX pPyeMbIX WIBOB OT|  NUPYyeMbIX
obwen AnMHbl | WIBOB OT obLLen o6wen AnuHbl | WBeoB OT obLuei
cocraBsnder ANWHbI CoCcTaB- cocraBnsaer ANUHbI COCTaB-
100 %* nser or 10 100 %* naet or 10
no 50 %* no 50 %*
CTbIKOBOW MNK TaBpo- Bragp, ¢ KOHCTPYKTMB-
Bbil C ABYCTOPOHHUM HbIM 3a30pOM CBapuBae-
CNNOWHBIM NPOBaPOM, MbIX AeTanewn 0,8 0,65
BbINONMHAEMbIA aBTOMa-
TU4ECKOl 1 nonyaBToma-
TUYECKOW CBapKown 1,0 0,9
CTblkoBOM € nogBap- CTbIKOBOW, BbINONHA-
KOV KOPHSI LWBA UK TaB- €Mblii  aBTOMaTUYECKON
POBBIN C ABYCTOPOHHUM M nonyaBTOMaTU4eCcKon
CNMOWHBIM NPOBapPOM, CBapKoW C OAHOW CTOPO-
BbINOMHAEMbIV BPYYHYIO 1,0 0,9 Hbl C COITIOCOBOW MMM Ke-
pammuyeckon NoaKNaaKon 0,9 0,8
CTbiKOBOW, AOCTYN- CTbIKOBOW, BbIMOMHSA-
HbIli CBapke TOIMbKO C 0f- €Mblii BPYYHYIO C O[HOW
HOW CTOPOHbI U UME0- CTOPOHbI 0,9 0,65
WM B NMpouecce cBapku
MeTannnyeckyrw nog-
Knagky co CTOPOHbI KOp-
HA WBa, NpunerawLyo
no BCeW ANVHe LWBa K 0C-
HOBHOMY meTanny 0,9 0,8

* O6Gbem KOHTPONA ONpeaenseTcss TeXHNHECKMMN TpeGOoBaHWSAMM Ha U3rOTOBMEHUE.

Tao6nwuua [.2 — KoacdhdHruneHTbl NpoYHOCTM CBapHbIX WBOB AN COCYA0B U annapartoB U3 anioMWUHUS U €ro CriilaBoB

Bug csapHoro wsa u cnocot cBapku KoadpuLmMeHT NpoYyHOCTM CBApHOro LIBa

CTbIKOBOW ABYCTOPOHHWUW, OAHOCTOPOHHUIA C TEXHOMNOrMYECKON Mop-

KITaZKOW, BbINONHAEMble CBapkon B 3alWMTHOM rase vnu nnasmeHHOM

CBapKoOW; yrnoBoNn ¢ ABYCTOPOHHWUM CIUIOLIHBLIM MPOBapOM TaBpOBOIrO CO-

€ANHEeHUS, BbINOMHAEMbI CBApKOW B 3alUMTHOM rase 0,90
CTblKOBOI OQHOCTOPOHHUN, TABPOBbLIA C OJHOCTOPOHHUM CMSTOLUHBIM

NpoBapoMm, BbINONHAEMbIE CBAPKOW B 3alMTHOM rase 0,85
CTblKOBOW C ABYCTOPOHHUM CMSIOLWHbLIM MPOBapPOM, BbIMOMHAEMbIN

py4YHOI AYroBOW CBapKOW 0,80
CTbIkOBOM OAHOCTOPOHHUW, TaBPOBbLINA, BLIMOSHAEMbIE BCEMU CMOCO-

6amn cBapku 0,75
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Ta6nwnuya 0.3 — KoadhdpnumeHTsl NpoYHOCTM CBapHbLIX U NasHbIX WBOB Ansi COCyA0B U annapaToB U3 mMeam u ee

cnnaeos

Bup csapHOro wea wnuM NasiHoro CcoefuHeHus
1 cnocob ceBapku

KoadduuymeHT npouHocTH cBapHOro

UNU NAAHOIO LBa

CTbIKkOBOW € OBYCTOPOHHMM CMMOLWHbIM NPOBapoM, CTBIKOBOW C MOABAaPKON
KOPHS1 WBA, CTLIKOBOW OQHOCTOPOHHMWI C TEXHONMOrM4YeCKon NogKnagkow, Bbl-
NoNHsIEMble aBTOMaTW4ECKON AYrOBOM CBapkoW HENNaBsMMCS SMeKTpogoM

B 3allMTHOM rase 0,92
CTbIKOBOW C ABYCTOPOHHWM CMMOWHbLIM NPOBapOM, CTLIKOBOW C NogBapkown

KOPHS1 LUBA, CTbIKOBOW OOHOCTOPOHHWI C TEXHONOrMYecKoW Noaknagkow, Bbl-

NOMHAEMbIE PYYHON UNWN NONyaBTOMATUYECKON CBAPKOM OTKPLITOW [OYrow He-

NNaBAWMMCST  3NEKTPOAOM WM aBTOMAaTUHECKOVW CBapKoi noa thriocomM 0,90
CTbIKOBOW C ABYCTOPOHHUM CRSIOWHbBIM NPOBAPOM, BLINOMHSIEMbINA PY4HON

DyroBoW CBapko 0,85
CTbIKOBOW OHOCTOPOHHUIA C TEXHOMOINMYeCcKoW NoAKIaAKoM, BbiNOMNHAe-

MbI PYYHOW AYroBOW CBapKow 0,80
MasHoe BHaxnecTky 0,85

Ta6nwuua .4 — KoahdnumeHT NpoUHOCTM CBApHbIX LUBOB Afsi COCYAOB M annaparoB U3 TMTaHa u ero CnnaBoB

KoachdpuumeHt ¢
Bup ceapHoro wBa v cnocoG ceapku [Anuna koHTponupyembix OnuHa KoHTponNupyembIx
LWBoB OT obLen AnuHbLI LWBOB OT O6Wen ANUHBLI
coctasnaet 100 %* cocrtasnsieT ot 10 %
no 50 %*
CTbIKOBOIM C ABYXCTOPOHHUM MPOBapOM aBTOMAaTWYeCcKol
CBapkov nod cnocom, aBToMaTnyeckas unn pydHas ceapka B
cpefe aproHa uiv renus ¢ ABYXCTOPOHHUM CMOLWHbIM Nponnae-
NneHnem 0,95 0,85
CoeaunHeHve BTaBp Npu obecneyeHnn CroWHOrO ABYXCTO-
POHHero npoBapa aBToOMaTUYeCKOW UKW PYHHOW CBapKoi B cpe-
e aproHa vnu renwsi 0,90 0,80
CoepuHeHve B Taep, CNNOWHON npoBap He obecneunBaeT-
cs 0,80 0,65
CTbIkOBOE COeAVHeHne, JQOCTYNHOE K CBapKe C O4HOW CTo-
POHBI B 3aLUMTHOW Cpeae aproHa unu renvs u obecnedeHun
3awWmThl ¢ 06paTHOW CTOPOHbI 0,70 0,60
* O6beM KOHTpOMNS onpegenseTcsl TEXHNYECKUMK TpeBoBaHWSIMM Ha U3roTOBMNEHME.
YOK 66.023:006.354 OKC 71.120 roz2 OKI1 36 1500
75.200

KnioueBble cnoBa: cocyabl M annapaTbl, HOPMbI M METOAbI pacyeTa Ha NPOYHOCTL, oblimre TpeGosaHus, gonyc-

KaemMble HanpsKeHUAa
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