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MpeancnoBue

Llenv v npuHumnbl ctangaptusaumm B Poceninckon depepauumn yctaHoBneHsl PegepanbHbiM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-03 «O TexHU4eCkoMm perynupoBaHnmy, a npaBuria NPUMEHEHUSA HaUMOHarbHbIX
craHgapToB Poccurickon ®epepauym — FOCT P 1.0—2004 «CtaHgapTtusaums B Poccuickon ®eaepaummn. Oc-
HOBHbIE MONTOXEHUA»

CBepgeHusi o cTaHaapTe

1 PABPABOTAH OTKpbITbIM aKUMOHEPHbIM 00LecTBOM «Hay4Ho-nccrneaoBaTenbCKU U KOHCTPYKTOP-
CKUI MHCTUTYT XMMmdeckoro MamnmHocTpoeHusiy (OAO HUMXVMMALLY); 3akpbiTbiM aKLUMOHEPHBIM 06LLIECTBOM
«MeTtpoxum UrxxunHnprHry (3AO MNeTpoxmum NHXMHUMPKHS); OTKPbLITHIM akLMOHEpPHBLIM o0LecTBoM «Bcepoccuin-
CKUIM Hay4YHO-UCCIeoBaTENbCKUA M NPOEKTHO-KOHCTPYKTOPCKUIA MHCTUTYT HETSHOTO MaLUMHOCTPOEHUSA»
(OAO BHUWMHE®TEMALL); ®eaepanbHon crny>60M No aKorIormyeckoMy, TEXHONOTMYECKOMY 1 aTOMHOMY Haf-
3opy (PoctexHaasop)

2 BHECEH TexHunyeckum komuteTom no ctaHgaptusauum TK 260 «O6opygoBaHme xummnyeckoe u HedoTe-
rasonepepabaTtbiBatoLLee»

3 YTBEP>XOEH W BBEJEH B AEMCTBWE MMpukasom deaepanbHOro areHTCTBa Mo TEXHUHECKOMY pery-
NNUPOBaHUIo U MeTponorim ot 27 aekabps 2007 r. Ne 503-ct

4 B HacTosLEeM CTaHAapTe Y4TeHbl OCHOBHbIE HOPMATUBHBIE MOSOXEHMWS CIEAYOLNX MEXAYHAPOAHbIX
craHgapToB: OQupektuebl 97/23 EC EBponelickoro lNMapnameHta n CoeeTta ot 29 mas 1997 r. no conmkeHuro
3aKoHoOaTenbCTB FOCYAapCTB-YNIEHOB, Kacarwlencs obopyaoBaHusd, paboTaroLero noa gasneHuem; Espo-
newvickoro ctangapta EH 13445-3—2002 «Cocyabl, paboTtatowme nog AasneHuem. Yactb 3. PacueT» (EN
13445-3:2002 «Unfired pressure vessel — Part 3: Design»)

5 BBE[EH BINEPBbIE

UHgbopmayusi 06 usmeHeHUsIx K HacmosiuemMy cmaHdapmy ry6riuKyemcs 8 exxe200H0 U30asaeMoM UH-
¢hopmayUoHHOM yKazamerse «HauuoHasbHble cmaHOapmel», @ MeKem U3MeHeHUl U MornpasoK — 6 eXeMeCcsiHHO
u30asaeMbix UHGhOPMaUUOHHBIX yKkazamessx «HauuoHasbHele cmaHOapmbl». B criydae nepecmompa (3amMeHbi)
unu ommeHbl Hacmosiwezo cmaHdapma coomeemcmeaytouiee yeedomeHue 6ydem onybriuKoeaHo 8 exeMe-
CcsI4YHO U30agaeMoM UHGhopMaULUOHHOM ykaszamerie «HauuoHanbHble cmaHAapmel». Coomeemcemeyrowast UH-
ghopmayusi, yeedomiieHUE U MeKCMbI pa3Mewaromces makxe 8 UHGhopMayUoHHOU cucmeme obLWe20 rosib308a-
HUs — Ha ogbuyuasibHoM calime @edepasibHO20 a2eHMcmea ro MexHUYEeCKoOMy pea2yrupo8aHuro U Memposio-
2uu 8 cemu lumepHem
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKOW OEQEPALMUMNU

Cocyabl v annapatbl
HOPMbI U METOAbl PACYETA HA NMPOYHOCTb
PacueT Ha NPOYHOCTb NPU MaNoLUKNOBbIX Harpy3kax

Vessels and apparatus. Norms and methods of strength calculation.
Strength calculation under low-cyclic loads

[Oata BBegeHna — 01—04—08

1 O6nactb NnpuMeHeHus

HacTtoswmi ctaHaapT ycTaHaBnNMBaeT HOPMbl M MeToAbl pacyeTa Ha NPOYHOCTb COCYA0B W annapaTos,
NMPUMEHSIEMbIX B XMMUYECKON, HedbTerazonepepabaTbiBatoLLel U ApYrmx CMEXHbIX OTPAacHsX MPOMbILLIEHHOCTY,
paboTatoLLMX B YCNOBUSIX MHOFOKpPaTHbIX Harpy3oKk OT AaBreHusi, CTECHEHHOCTU TeMNepaTypHbIX AedopMaLmii
N Opyrux BUAOB HArpy3oK Npu Y1cne LUKNOoB HarpyxeHust He 6onee 106 3a BeCb CPOK aKCMnyaTauum.

PacueTHble hopMynbl HACTOSILLErO CTaHAapTa NPUMEHMbI NPU YCIOBUK, YTO pacyeTHbIe TeMNnepaTypbl He
MpeBbLILLAKOT 3HAYEHUI, NPU KOTOPbIX HEOBXOANMO YYUTLIBATL NOMN3y4YecTb MaTepuana. Ecrnv HeT TOUHbIX AaHHbIX
no 3TMM TemnepaTypam, To popMyribl MPUMEHUMbI NPU pac4YeTHbIX TeMNepaTypax, KoTopble He NpeBbilaoT
380 °C gns yrnepogucTbix ctanen, 420 °C — anst HU3KoMerMpoBaHHbIX U NerMpoBaHHbIX ctanen, 520 °C — ans
ayCcTeHuUTHbIX cTanen, 150 °C — ana anoMmHKs 1 ero cnnaeos, 250 °C — aons megu u ee cnnaeos, 300 °C —
OJ19 TUTaHa 1 ero crnnasoB.

Hactoswun ctangapt npumeHum coBmectHo ¢ FTOCT P 52857.1, TOCT P 52857.2, TOCT P 52857.3,
FOCT P 52857.9, TOCT P 52857.11.

2 HopmaTuBHbIE CCbISIKM

B HacTodwem cTaHgapTe UCMONb30BaHbl HOPMATUBHBIE CChISIKM Ha CriegyoLwmye cTaHaapThl:

FOCT P 52857.1 — 2007 Cocyabl v annapaTtbl. HopMbl 1 MeToapbl pacyeTa Ha NpoYHOCTb. ObLme TpeboBa-
HUS

FOCT P 52857.2 — 2007 Cocyapbl v annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NPOYHOCTL. PacyeT umnuna-
PUYECKMX U KOHUYECKMX 0BeYaekK, BbIMYKIbIX U MIIOCKUX AHWULL U KPbILLEK

FOCT P 52857.3 — 2007 Cocygapl 1 annapatbl. Hopmbl 1 MeTOAbl pacyeTa Ha NPOYHOCTb. YKpenneHne
OTBEPCTU B 06eYankax v JHULLAaX NPy BHYTPEHHEM M BHELLHEM AaBneHusax. PacyeT Ha Npo4HOCTb obevaek n
OHVLL, MPU BHELLHUX CTaTUYECKUX Harpy3kax Ha LTyLep

FOCT P 52857.4 — 2007 Cocygpl v annapaTtbl. Hopmbl 1 MeETOALI pacyeTa Ha MPOYHOCTb. PacyeT Ha npou-
HOCTb 1 FEPMETUYHOCTb (DNTaHLEBBIX COEANHEHWN

FOCT P 52857.5 — 2007 Cocyabl n annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NpoYHOCTh. PacueT obevaek
1 OHWLL, OT BO3AENCTBMS OMOPHbIX HArpy30K

FOCT P 52857.7 — 2007 Cocygpl 1 annapatbl. HopMbl 1 MeToabl pacyeTa Ha MPOYHOCTb. TennoobMeHHble
annaparsbl

FOCT P 52857.9 — 2007 Cocyabl v annapaTbl. HopMbl 1 MeToapbl pacdeTa Ha npoyHocTb. OnpeaenexHne
HanpshKeHU B MeECTax NepecevyeHnii LWTyLepoB ¢ obevarikamm 1 gHVLWamMn Npy BO34ENCTBUN AaBIEHNS U BHE-
LLIHUX Harpy3oK Ha LWTyuep
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FOCT P 52857.11 — 2007 Cocyabl v annapatbl. Hopmbl 1 MeToApbl pacyeTa Ha NpodHOCTb. MeToa pacyeTta
Ha NPOYHOCTb 06eYaek 1 AHULL C y4ETOM CMELLIEHUSI KDOMOK CBapHbIX COEAUHEHWI, YTOBATOCTU U HEKPYTNOCTH
obeyvaek

FOCT 30780—2002 Cocyabl 1 annapaTbl cTanbHble. KomneHcaTopbl cuibdOHHbIE U NTMH30BLIE. MeToabl
pacyeTa Ha NPOYHOCTb

MpumedaHwune—lpu nonb30BaHMM HACTOALWMM CTaHOAPTOM uenecooGpasHo NPoOBEPUTbL AENCTBUE CCbINIOY-
HbIX CTaHAApPTOB B MH(OPMALIMOHHOM CMCTEME o6Lero nonb3oBaHMsa — Ha odmumanbHoMm cante PegepanbHOro areHT-
CTBa NO TEXHNYECKOMY perynmpoBaHuto 1 METPOJIOTUN B CETU WHTEpHET nnu no exerogHo n3gasaemMomy WHOPMaLNOH-
HOMY yKasaTenko «HaunoHanbHble cTaHAapTbl», KOTOPbIN OI'Iy6J'IMKOBaH No COCTOSIHUIO Ha 1 AHBaps TeKyuwlero roga, n no
COOTBETCTBYHOLLUNM eXeMeCA4YHO n3gaBaemMbiM MHOPMaLMOHHBIM yKasaTtenam, OI'IyGJ'IVIKOBaHHbIM B TEKyLleM roay. Ecnn
CCbINIOYHBIN CTaHOapT 3aMeHeH (VI3MeHeH), TO NMpU NONb30BaHMN HACTOALLMM CTaHOApPTOM cnenyeT pykoBoACTBOBaTLCA
3aMeHAnwmnm (VI3MeHeHHbIM) cTaHgapToMm. Ecnu ccbinoyHbin cTaHaapT OTMEHEH 6e3 3ameHbl, TO NOMOXeHNe, B KOTO-
pPOM [aHa CChifika Ha Hero, MPUMEHAETCH B YacTu, HE 3aTparnsatoLLemn 3TY CCbIJIKY.

3 O6o3HauyeHus

B HacToswem cTaHgapTe NpuMeHeHbl criegyrolime o603HaYeHus:
A — xapakTepuctuka maTtepuana, Mla;
B — xapaktepucTtuka matepuana, Mrlla;
C — CyMma npubaBoK K pac4HeTHOM TOSLUMHE CTEHKN OBeYankn, MM;
C;— nonpaBoYHbIN KOIMPULMEHT, yUnTbIBAKOLMIA TEMMEPaTypPY;
D — BHYTpeHHUIN AnameTp cocyaa, Mu;
E;— moaynb npoaonbHON ynpyrocTn Nnpy pacyeTHon TemnepaTtype, Mla;
[F] — ponyckaemoe pacTsrmBatoLlee uUnm cxumatoLlee ycunve, H;
AFj— pa3smax konebaHun ycunus, H;
| — NHOEKC Harpysku;
Jj— vHOekc ans 06o3HavYeHns uMKna HarpyXeHus (04HOro Bnaa);
H;— Harpyska i-ro Tuna (gaBneHue, MOMEHT, yCUnve v ap. Unm nx COBMECTHOE BO3ENCTBUE);
AH;— pa3max konebaHui Harpysku i-ro Tuna (rnmaBHOro U BTOPOCTENEHHOTO);
K5 — 3 deKTUBHBIN KO3PULMEHT KOHLIEHTPALIMK HaMPSHKEHWUIA;
[M] — ponyckaemblii n3rndaroLwmnn MOMeHT, H-Mm;
AMj— pa3max konebaHusa nsrubatoLero MoMeHTa, H-mm;
N;— 4m1cro uuKoB HarpyxeHus j-ro Buaa;
[N] — nonyckaemoe Y/CMO LWKITOB Harpy>eHwsi j-ro Buaa;
N — 4nCNOo UMKITOB Harpy>XeHus:;
[N] — ponyckaemoe 4MCro UMKITOB Harpy>XeHus;
ny— KO3 PULMEHT 3anaca NPOYHOCTU MO YNCIY LUKITOB;
ns— ko3 huLMeHT 3anaca NPOYHOCTY MO HANPSKEHNAM;
p — pac4eTHOe AaBrieHre B COCyAe B COCTOSIHUM 3KCMyaTauum unm ucnbitanns, Mlla;
[p] — nonyckaeMoe BHyTpeHHee n3bbITOYHOE UNN HapyxHoe AasneHue, Mla;
Ap;— pa3smax konebaHus paboyero Aaenexusi, Ma;
S — TOMLWWHA CTEHKN COCyaa, MM;
q — KO3 PMUMNEHT YyBCTBUTENBHOCTU K KOHLLEHTPALUMW HANPSPKEHWUIA;
R,,s— BPeMeHHOe CoMpoTUBNEHNE MaTepuana npu pacyeTHon Temnepatype, Mlla;
AT7— pa3max konebaHusi pasHoCTV TemnepaTtyp ABYX COCEAHMX TOHYeK CTeHku cocyaa, °C;
AT,;— pa3max konebaHuii pacyeTHbIX TeMnepaTyp B MecTax COeAVHEHWs ABYX MaTeprarsnos C pasnuiHbIMm
KoadpbmLMeHTaMm NMMHEHOTO paclunpermnsi, °C;
t— pacueTHas Temnepartypa, °C;
U — kosdhULMEHT NMMHENHOrO CYMMUPOBAHUSA MNOBPEXAEHUI;
o; Oly; Olp— TEMMNepaTypHble KO3 PULIMEHTLI NIMHEHOIO paclumpeHus matepuwarnos, 1/ °C;
0 — BennunHa CMeLLEHNs CpeamHHbIX MOBEPXHOCTEN JIUCTOB, MM;
T — KO3 DULIMEHT, YUUTLIBAKOLLMIA MECTHbIE HANPSPKEHUS;
& — KO3(PPULIMEHT, YUUTLIBAIOLLMIA TUM CBAPHOIO COEANHEHNS;
0, — amnnuTyaa HanpshxeHui, Ml a;
[0,] — nonyckaemas amnnutyaa HanpsxeHun, Mla;
AGy; AGy;, AGz, Atyy; ATy ATy, — pasmMaxu COCTaBnsALMX HanpskeHun, Mra;
AG4; AGy; AG; — pa3Maxu rnaBHbIX HanpshkeHun, MlMa.
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4 OOLWwmMe NnonoxeHus

4.1 Pacuyet Ha MaroumknoByr NPOYHOCTb NMPOBOOAT And COCydOB U annapaTtoB, KOTOpPble OTBe4YaloT
yCcnoBuaM NpoYHOCTU NMpU cTaTn4eckon Harpyske B COOTBETCTBUN C HOPMATUBHbIM JOKYMEHTOM.

4.2 Pac4yeTHOE YMCno LUKIOB HarpyxeHud cocyaa nnu annaparta onpenendarT Ha OCHOBaHMN YCTaHOB-
NNeHHOro B AOKyMEHTaunn peXxXmmMma akcnnyaTtaunm n pac4eTHOro Cpoka CJ'Iy)K6bI.

4.3 NMog unkrom HarpyxeHumd noHnMatroT nocrnengoBaTtesibHOCTb USMEHEHUA Harpy3ku, KOTopasd 3akaH4nBa-
€TCA nepBOHa4alibHbIM COCTOAHMEM U 3aTEM MNOBTOPAETCA.

4.4 Mopg, pa3amaxom konebaHusi Harpys3ku criegyetT noHnMaTtb pa3HOCTb MexXxay MakCumalribHbIM U MUHN-
MalibHbIM 3Ha4Y€HUAMW Harpy3oK B Te4eHE OQHOro LukKna.

Ap; = max (p;; 0) — min (p;; O);

AF; = max (Fj; 0) — min (F; 0);

AM; = max (M;; 0) — min (M;; 0).

B cooTBETCTBUM C pEXMMOM 3KCMITyaTauumn pa3maxm KoredaHuin Harpy3ok MoryT ObITb pa3HbiMU. YCITOBHO
NX pas3gensioT Ha rnaBHble (TN 1) 1 BTopocTeneHHble (Tyn 2) (CM. pUcyHok 1).

Ha pucyHke 1 Anst ynpoLLeHUsi pac4eToB 3Mopbl LIMKITOB Harpy>XeHvsi NpeAcTaBrieHbl B BUAE NPSIMOYroSb-
HMKOB, MPUYEM YUCIIO LIMKIMOB ONpeaensaeTcs npy nocTossHHOM pa3Maxe KoneGaHust Harpysku.

HA
Hs
I N A Hy*+ Hy
| 2
k I Hy + Hg
2
0 >
J \ , \ Bpemsa
H,
H A
Hs
IN
4
H, { _
T
<
0 >
Bpewms
H,
AH A Pa3max
AH, Harpysku
1-ro Tvna
0 >
Ny =2 uukna Bpewma
AH A Pasmax
AH, Harpysku
2-ro TMna
0 N, = 3 umkna Bpewmsa
PucyHok 1
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4.5 Tpwu pacyeTe Ha ManoLMKIOBYHO MPOYHOCTb YUUTLIBAKOT CReAyHOLLME LMKITbl HArpy)XeHUs::

- paboume LUKIbl, KOTOPbIE MMEIOT MECTO MeXAY MYCKOM M OCTaHOBOM PacCYMUTLIBAEMOro cocyaa W OTHO-
CATCS1 K HOpMaIbHOW 3KCMnnyaTaumm cocyaa;

- UUKITbl HAarpy>keHust Npy MOBTOPSIOLLIMXCA UCMbITAHUSAX AaBINEHNEM;

- LUMKITbl AOMOJSTHUTESbHBIX YCUMNIA OT BO34ENCTBUS TPYOONPOBOAOB Ha 3N1IeMEHTbI cocyaa Uiy annapaTta
yepes KpenieHune;

- UMKITbI HArpy>KeHusi, Bbl3BaHHblE CTECHEHHOCTBIO TeMMepaTypHbIX AechopMaLmii Npy HopMarbHOWM 3KCITy-
aTaumm cocyaa.

4.6 Npwn pacyeTe Ha ManouUMKITOBY MPOYHOCTb HE YYMTBIBAIOT LIMKITbl HArpY)XXEHUS OT:

- BETPOBbIX U CENCMUNYECKNX BO3AENCTBUN;

- Harpy3oK, BO3HWKAKLLMX NPY TPAHCTIOPTUPOBAHUN Y MOHTaXE;

- Harpys3ok, Y KoTopbIX pa3max koriebaHum He npesbiwaeT 15 % JonycTMMOro 3Ha4eHns Npy pacyeTe Ha
CTaTUYEeCKyto NMPOYHOCTL. [pn onpeaeneHnn cyMmbl pasMaxoB Harpy3ok OT pasfinyHbIX BO3OENCTBUN HE YYUTbI-
BalOT BTOPOCTENEHHbIE pa3maxu konebaHu Harpy3ok, KoTopble cocTaBnsatoT MeHee 10 % Bcex ocTarbHbIX Ha-
rpys3oK;

- TemnepaTypHbIX HAarpy3oK, Npu KOTOPbIX pasdmMax konebaHus pa3HOCTU TemMnepaTyp B ABYX COCEAHUX TOY-
kax meHee 15 °C. Noa cocegHMMM TOUKaMu criegyeT NOHMMaTb ABEe TOUKM CTEHKM Cocyaa, PacCTosiHUE MeEXay

KOTOpbIMU He NpeBbIaeT 4/2Ds (D — avameTp cocyna, s — TOSLWMHa CTeHKM cocyaa).

4.7 [MaBHbI pasmax korebaHuii rmaBHbIX HAarpy3oK onpeaenstoT Ha OCHOBaHUM PaboyMX Harpys3ok.

4.8 Yncro UMKIIoB Harpy»keHUst onpeaernsitoT Mo yCTaHOBINEHHOW B AOKYMEHTaLUMM JONTOBEYHOCTH cocyaa
Wnv annapara.

5 YcnoBusa npoBepKU Ha MariouuMKIIoOBYH NMPOYHOCTb

5.1 INoBepOoYHbIN pacyeT Ha MarouUMKIIOBYH MPOYHOCTb BbINOMHAT Ha OCHOBE aHan13a o6LLEero 1 MecTHoO-
o HaMNPSPKEHHOrO COCTOSIHMS C LIESTbHO MCKIIOYEHUS MOSBIIEHMS TPELLMH. PacyeT HanpshkeHun NpoBoadaT B npea-
NOMNOXEHUN NMMHENHO-YMNPYroro NoBeAeHns MaTepurana, 3a UCKITFo4YeHnem ocobo OroBopeHHbIX cryyaes. [ony-
YeHHble aMmMUTYdbl YCIOBHbIX YNPYIUMX HaNpsbkeHWN He AOIPKHbI MPEBbILLATE JOMyCKaeMble aMMnTyabl Hanpsi-
XKEHUN.

5.2 Pac4yeT Ha ManoumKIoBy NPOYHOCTL MO pa3genam 6 1 7 He NPoBOAAT, ECNN A1 BCEX 3NIEMEHTOB
COCY[0B BbINOMHATCS CreayoLme yCrnoBus:
- obLLee YMCHOo LMKITOB Harpy>XeHus 3a BECb CPOK 3KCMIyaTauun He NPeBbILLAET:

103 uMknoB — Ans cTanbHbIX COCYAOB U annapaTtoB, COCyaoB M3 natyHn mapok J1IC59-1, J163, cnnasoB
antoMnHns mapok AMr2 n AMr3, TutaHa u TuTaHoBbIX cnnaBoB Mapok BT1-0, BT1-00, OT4-0, AT3;

3-103 umknoB — ans cocyaoB 13 meam mapok M2, M3, M3p 1 cnnaea antomMuHusa mapkm AMuC;

0,2-103 yuknoB — ans cocynoB u3 naTtyHu mapok JXKMu59-1-1, TO62-1 n cnnaBoB antoMUHUSA Mapok
AMr5 n AMr6;

1086 ymkroB — Ans COCyAoB M3 antoMmHus mapok A-85, A-8, AL00, AIOM, A 1M;
- BCE BMEHEHUS Harpy3oK y40BNEeTBOPSAOT yCroBusaMm 4.6;
- IMEITCS MONOXUTENbHbIE pe3ynbTaThl 3KCMyaTaLMmn aHarorM4yHoro Cocyaa npu TeX ke ycroBusix paboTeli v B
TEeYeHVe BPEMEHM HE MEHEE Pac4HETHOWN JONTOBEYHOCTY.

5.3 Ecnu ycroeust 5.2 He BbINOMHATCSA, TO NPOBOAST MO0 YyNpOLLEHHbIN, MO0 YTOYHEHHbBI pacyeT Ha
MaIioLUMKITOBYIO MPOYHOCTbL MO pa3genamoé n7.

HonyckaeTcs yTOYHEHHbIV pac4eT He NPOBOAWTL, ECIN MO pasfesy 6 NonyyYeHbl MONOXKUTENBHbIE Pe3yrib-
Taml.

6 YnpoLleHHbIN pacyeT Ha MarouUKIOBY NPOYHOCTb
6.1 Ycnosue MaJ‘IOLI,VIKJ'IOBOVI NPOYHOCTHN 6yneT BbIMOJTHATBCA, €eCl aMnnnTyaa Hal’lpﬂ)l(eHVIVl, BO3HUKaAlo-

LLMX NP SKCNIyaTaumm cocyaa, He NnpeBsbILlaeT AonycKkaeMyo aMmnnuTyay HanpspkeHun AN 3agaHHoro Yyucna
LIVIKIIOB.

o, <[o,l. (1)

D,onyCKaemyro aMmnnnTyay Hal'lpﬂ)KeHl/IVI onpenenarT No pasgeny 8.
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6.2 Npu 3agaHHOM aMMnIUTYae HanpsbKeHUA YCIoBUE MarnoLMKITOBON NMPOYHOCTY ByAeT BbIMOSNTHATLCS, €CIU
3KCNyaTaLuUoOHHOE YACHO LIMKIOB HE NPEeBbILIaET A0MyCcKkaeMoe YMCIIO LMKITOB.

N < [N]. (2)

[lonyckaemoe YNCo LMKIOB HarpyxeHusi onpeaensioT no pasgeny 8.

6.3 Ecnmn npouecc HarpyeHus COCTOMT U3 paaa UMKoB N; C pasHbIMU amMninTyaamu HanpshkeHuii ot
O[HOW UMM HECKOJIbKUX TUMOB HAarpy3oK, Ansi BCEX Harpy>KEHHbIX 3fIEMEHTOB COCyAa AOIMKHO BbIMOMHATHCS
ycrioBue:

N:
U=2ﬁ£‘l. 3)

[onyckaeMoe YMCIo UMKITOB HarpyXeHus j-ro Buaa onpeaensioT no pasgesny 8 B 3aBMCMMOCTY OT aMmnn-
TyObl HAMPSHKEHUI A1 UMKITa HAarpyXeHus j-ro suaa.
6.4 AMNNUTYAY HanpsbKeHUN ANs LUKIa Harpy>KeHus j-ro Buaa Bbl4MChsoT no doopmyrne

_[olén (2p;  AF; AM;Y q
Go =y (WJJF[TfWT]] +§(EOLATT]-+|E10c1—E20c2|ATW-), (4)

roe & umn onpegenstoT no Tabnvuam 1 1 2. MNpu pacyeTte rnagkoi obeyarkm kKoadpruUneHT & npuHMmMaeTcs
TONBKO A115 NPOAONbHbBIX CBapHbIX LLBOB.
[F] v [M] onpegenstor no NOCT P 52857.2n"OCT P 52857.3.

Tabnuua 1

Tun CBapHOro wBea unu coeguHeHue
3NeMeHTOoB

CTbIKOBbIE€ CBapHble LBbl C MOMHbIM é// m \\g §// m Q
MpPoOBapoM U MMaBHbLIM NEPEXoaoM

MpumMep cBapHOro LWBea 1S

TaBpoBble CBapHbIe LBbI C NOSIHbIM
npoBapomM 1 nnaBHbIM Nepexogom I

1
BecuwoBHas obeuvalika ‘
I
I
|

CsapHble WBbI cocyda ¢ noaknag-
HbIM FIUCTOM MO BCEN ANvHE r/

CTblkOBbIE U TaBpoOBble CBapHbIe I
WBbl C NOJIHbIM NPOBapoM 6e3 nnaBHoO-
ro nepexona

1,2
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Tun CBapHOro wea unu coegnHeHune
3NeMeHTOoB

Mpumep cBapHoro wea

CBaprIe LUBbI LUTYLIEPOB C yKpennd-
OLWMM KOJNbLIOM C NOJTHbIM NMpOBapom

1,2

CTbIKOBOW CBapHOW LLIOB C YCUMEHU-
em

Y N\,

O,D,HOCTOpOHHMe CBapHble LWBbI Oe3
nogknagHoro nucta ¢ Henposapom B
KOpHe WwBa

CBaprle LBbI LUTYLLEPOB C KOHCTPYK-
TUBHbLIM 3a30pPOM

9. N

d =

CBaprIe LBbl NOAKNAAHbIX JINCTOB

CBapHble LWBbI LUTYLIEPOB C YKpens-
IOLLIMM KOJIbLIOM U KOHCTPYKTUBHBLIM 3a-
30poMm

CBaprIe LWBbI MJTOCKUX NMPpUBapHbIX
¢dnaHueB ¢ KOHCTPYKTUBHbIM 3a30pOM

222207,

23—1559




2007

FOCT P 52857.6

eMenagQ

NeHeud 1 exhoLogQ

MLO0NLO8X WOMNALION O BiIYERa0O

wotoxadau wiqHaeuwL 9 enHeud 9108 exdeand| |

3 _ _ w
0¢ t —H— egaead (BN 0¥S > “y) wraLmun
SIMUHT 90X08hNLUNLILIE
(soLoiegIa1mnhA BH goLLrog BUT BMLodeg
exmiady ‘9imuHIT ao%ooLr| | -10) unLodaglo €ag edmIady MuUKM SMUHET 80¥00LI |
%\ L BYhOLI0QO BBYHOL 98L10q ISHUMUOL WOHERd ¥8h0OLI0Q0 BNHBHMITE0)
Mm +1 y 7/ S S S A ﬂs
y ) 52 %e]T{e]eTe) eam oloHdesgd yowody auHamany
[o2]
mwieLsirou snmoisLLadi
nunLo
G'L -deaLo €89 MUHT xi9LAUI9E 9L0eh BENOahudad)
BIhOLI0g0 B)hOLI0QO BEeMNTeL |
L euek emiog LHOWALIE UIGHLBhOBd emAo00 LHOWSLIE UL LISEL

zenunuge ]



2007

FOCT P 52857.6

exLamad
BeHOAdL ‘exmiady ‘emuH{f

NONUEBhOQO O
eImMUHIT BUHSHUT800 0108\

exlomad BeH
-0AdL ‘wan1odagaLo o exmiady uLm SMuHLE aoxooLr |

emuWHT 0JoMO8hUH
-0 1 oJoxdahndachoodol 9L0en seHHeg0LdogLlQ

0‘c
|
]
BNhoLI0g0 effoxedal €89 SMMUHET S0NOBRNHOY
a .
{76-0¢
L} xew
Sl eYhoLI0g90 1o¥801d0gLO O SIMMHIT S0NISRMHON S0I0LIO |
|
|
¢ YBROQO VIONOSKUHON U
Toxadeu niqaodo | emuHI oloxoanndadoodol qa1oen seHHEE0LA0QLO
L euck emiog LHOWSLE UISHLBhOEd erAo00 LHOWSLIE UL LISEA

Z 19nnurgew enHaxwopody |

*
™
N



2007

FOCT P 52857.6

edanALm nygoH
-eL10A 9108 8 BXhOL0QQ

woTnauoy WnmoisLruadiA n wodanALm 02 exhoLogQ

i

f’/}/

egdacad

NeHeud 1 exhoLuogQ

(eUIN o¥S > “y) 1a10q

9MhOLI0QO ¥ 19fHeLrd amxooLru aiqHdeand] |

0e edLawen’ 01omMaHON UOHUERhOQO UONOBh
Toxadau unnoshMHOY -NdTHULIMN O MIYEBRSQO NONOShMHON SUHBHUITE0)
edanALm migaoH
-e10A 9198 8 BYhOLI0QQO endauoy oloHTeLeH €89 wodanALm 02 eXhoL09Q
ecelr uum edanALm migaoH
-e10A 8108W 8 BYhOLU0QQ 19€eur 1 19denALm ailgHHego1dogLQ
L euek emiog 1HBWSLE UI9H18hoed emAo00 LHOWSLIE UL LISEL

Z 19nnurgew enHaxwopody |




2007

FOCT P 52857.6

(wo
-MHaurgeT wiawaenoAuor Wu
-€MH 98L10Q O LHOWSLIE BOL1aBLl

0 -85 Wumoisuaraduo) sniodes
-10 €89 SMMHL S0X00LL U e 80UNL XIGHALB100 MUHT
-Yehago BeNOShMdITHULINT] xuyoouu xiaHdeandu MONYEhSQO O SUHBHMITE0D
(wo
-nHauged wiawaexdAuor wm
-EVH 991109 O LHOSLIE BOLOKLl
_ -85 Wumoisuaraduo) sniodes
-10 €809 SMMHDT soxooLL N ex NOYhOLI98 MLUM noxgoLrdog
-Yehago EBeNOShMdITHULINT] -10 O EIMMHT 0JONOOLL NOMUBhSQO O 8UHBHUITE0D
I
1
T
LHBW18D UmNoahnda) wofnauox 9 exmiady sexosnndad)
0% _ ] BQq€9 w
{ ] g9ead (BUIN OVS < &) waumum v 191009
Xoeh no¥o8hndrHMLUN O MHYen
-990 BWHOHUITO0D OLISI -900 YOMOShMHOM YOHHEE0LdOQLOSH BUHBHMTO0D)
1
|
WINBRhBQO0 NOM
Toxadal| -09hmdadhd NN NONIBhMHON BUHBHMWITO0D SI980LIIL
L euek emiog 1HBWSLUE UI9H18hoEd erA000 LHOWSLIE LN LISEL

Z l9nnugews  anHerHONO

10



FOCT P 52857.6—2007

7 YTOYHEHHbIN pacyeT Ha MariouMKNoBYH NMPOYHOCTb

7.1 YTOYHEHHbIN pacyeT Ha MarnoumKIToBYO MPOYHOCTb OCHOBAaH Ha onpeaeneHnn HanpsbkeHUn Ans IMHen-
HO-yMnpyroro MaTepuana no Teopuv nnacTuH, obornoyek, konew 1 6anok.

Mpu pacyete onpenensoT rMaBHble HANPSHKeHUs B Hambornee HarpyXeHHbIX y3nax. [ kaxkgoro Buga
Harpysku paccMmaTpuBaeTcs pa3max OTAESbHbIX COCTaBMALLMX HAMNPSXKEHUN ACy; ACy; AGZ; Atyy; Atyz ATy,
UNU pa3max rmaBHbIX HanpPsHKeHUn AGq; AG,; ACs.

OnpeneneHne cocTaBnSLWNX HAaNpPshKeHU B pa3nnyHbIX y3nax cocyaa npuseaeHo B TOCT P 52857 .4,
FOCT P 52857.5, TOCT P 52857.7,TOCT P 52857.9, TOCT P 52857.11, TOCT 30780.

CocTaBnsioLme HanpsxeHUn MOXXHO onpeaensTb No cneumansHsIM METOAMKAM UK KCMepUMEHTarbHbI-
MU MeTodaMu.

AMNNUTYQY HaNPS>KeHWIA ANS KaXaoro Uukna BbIYUCNAT Mo hopMyne

G, = %maxﬂAm - A6, |Ac, — Acs|; |Acy — A03|}. (5)

[lonyckaeTcs aMnnuUTyay HanpsiKeHW BbIYUCTIATL Mo hopMyrie

K,
G, = 7" \/Aci + AG% + AG% — AGy AGy — AGy AG; — AGy AG, + 3(AT3y + AT, + ATZ,) (6)

nnm

Ga = % \/(AG1 - A62)2 + (A(Sz - A63)2 - (AG1 - AG3)2 . (7)

[ns nNOCKoro HanpsXXeHHOro COCTOAHUS MPW MMaBHbIX HANPSPKEHMAX AG1 U AG, (AG3 = 0) amnnuTyaa Ha-
NPSPKEHUA paBHa

G, = % max{|Ac, — Ao, |Ac,|; [Ac|} (8)

UK JorycKaeTcsl BbIYMCISTL aMNiMTYAyY HanpshkeHuii no hopmyne

c, :%\/Acf + AG3 — AG,AG,. 9)
7.2 3deEKTMBHBIN KOIDPULMEHT KOHLIEHTPaLummn HanpsixeHun K onpegensoT no dopmyne
Ks=1+q(as—1), (10)

roe 0 £ g <1 —koadhdULNEHT YYBCTBUTESNBHOCTU K KOHLEHTPALMN HANPshKEHWI;
Ol;— TEOPETUYECKUIA KOIPDULIMEHT KOHLIEHTPALIMN.
g v 0 ONpeaenstoT B 3aBUCMMOCTY OT NPUMEHSAEMbIX MaTepraros U KOHLEHTPaLMN HanpshKeHUN.
[Mpu OTCYTCTBUM TOYHBIX AAHHbIX
K B
0

(o)

(11)
roe & onpegensoT no Tabnuue 1.
{1 0 — Ans Wn1doBaHHbIX NOBEPXHOCTEN CBAPHbIX LLIBOB;
p =

1,1 —ansa H606pa6OTaHHbIX HOBerHOCTeVI CBapHbIX LLBOB;

© — KO3(hPMLIMEHT NPOYHOCTU CBapHbIX LWBOB onpegenstoT no FOCT P 52857.1.
7.3 T'py U3BECTHBIX 3HAYEHUSAX aMNNUTYAbl HANPsSHKEHWA MO0 NPOBEPSIOT YCOBME MPOYHOCTU MO hopMy-
ne (1), n(nbo onpeaensoT JONyCKaeMoe YMCIIo LMKIOB no coopmyrne (13) v BbINOSIHEHNE YCAOBUIA NPOYHOCTM MO

dopmyne (2).
11
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Ecnu cocyn paboTtaeT npuy pasnuyHbIX pexXrmMax Harpy>KeHus, To OnpeaenstoT AonycKaeMoe YNCHO LIMKITOB
ANS Kaxkaoro Buaa HarpyxxeHusi [N] v BbinonHeHme ycrosuii N(poYHocTv no popmyrne (3).

8 OnpepeneHue gonyckaeMou aMnnuTyAbl HanpsXeHUW U Aonyckaemoro
ynucna LMKIOB HarpyXxeHus

8.1 JonyckaemMyo amMnMTy4Qy HanpshkKeHUn onpefenstoT No rpadurkam, NpMBedeHHbIM Ha PUCYHKaXx
2 — 7, Unuv BbIYMCIIAIOT No doopmyrne

- A B

8.2 [donyckaemoe YnCro LIMKMOB HarpyxeHus onpenenstoT no rpadmkam, npuBeaeHHbIM Ha pUCYHKax
2 — 7, vnu BeluNCIIAOT No opmyne

N =Ty (_—B)Ct ; (13)
n
e o, =max{ca;%}. (14)

B
Ecrn G4 < n. ' TO YMCIO LMKNOB COOTBETCTBYHOLLIETO BMAa HE OrpaHNYnBaloT 1 UX BIMAHNE Ha NPO4YHOCTb
G

He y4nTbiBaloT.

G, MlMa
10*

10
\
~
s
\\~
\\‘
\\\~~
h.\
1 02 -
50
102 10° 10* 10° 108 V)

PucyHok 2 — PacyeTHas kpuBas ycTanoctu Ans yrnepoancTbix ctanemn
(npn A = 0,6-10% MMMa, B = 150 MMa, T = 380 °C)

12
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13

G, MlMa
10*
103 N
—
™
\\
\~~
2 ~-~-\
10
50
102 10° 10* 10° 108 [N
PucyHok 3 — PacueTHas kpvBas ycTanocTtv Ans HU3KOMNerMpoBaHHbIX Y NErMpoBaHHbIX cTanemn
(npu A = 0,45-10% MIMa, B = 170 MMa, T = 420 °C)
G, MlMa
10*
10°
— \
N
\\~
h\
, ~~~.\
10
50
102 10°8 10* 10° 108 V)

PucyHok 4 — PacuyeTHas KpuBas yCTanocTu Ans ayCTEHUTHbIX cTanen

(npn A = 0,6-10% MMa, B =170 MMa, T = 525 °C)
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G, MMa
10*
10°
o~
~
\\
~<1]
~~\
\\§~-
—
102
50
102 108 10* 10° 108 [N]
PucyHok 5 — PacyeTHas KpuBas ycTanoct Ans kpenexHoix (R, > 700 MrMa) ctanei
(npn A = 0,25-105 MMa, B = 280 MIMa, T = 350 °C)
G, MMa
10*
10°
\\\\
-~
\\ \\\ 2
\\
102 I /_
. ]
— i ]
— /
2
——
By
f -
ﬂ \~_______
10
102 108 10* 10° 108 [N]

1 — AMUC, AMr2, AMr3 npu A = 0,18:10% MMa, B = 34 Mfa, T = 150 °C;
2 — AMr5, AMr6 npu A = 0,86:10% MMa, B = 84 MfMa, T = 150 °C

Pl/lcyHOK 6 — Pac4yeTHas kpuas yCTanocTn ang cniasoB alltoMUHUA

24—1559 14
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G, MMa
104
10°
\\
—
N
I~
\\§\
_—
\§§... 1 2_
102 /’_ -
- e
Sy
—
10
102 103 10* 10° 108 [N
1 — M2, M3, M3p npu A = 0,39-105 MMa, B = 76,5 MMa, T = 250 °C;
2 — NC59-1-1, N163, N062-1, KMy, npu A = 0,3-10° MMa, B = 108,8 MMa, T = 250 °C
PucyHok 7 — PacueTHasi KpuBas ycTanocTy 4fs CrnaBoB Meau
G, MMa
10*
10°
N
\\
L N
N
\\ \\\\
NQ\\ 12
e anliVes
s ~'\ /
———
‘\\\:\
10
102 10° 10*

10°
1 — BT1-0, BT1-00 npu A = 0,46-105 MMa, B = 45,2 MMa, T = 300 °C;

108 V]
2—0T4-0 npu A = 0,33-10° MMa, B = 58,8 MTMa, T = 400 °C

PncyHok 8 — PacueTtHas KpuBas yctanoctv Ans crnaBoB TUTaHa
15



FOCT P 52857.6—2007

G, MMa
10*
103
N
~
~
\\\\\~
\
\\\~
102 -
10
102 108 10% 10° 108 V]
PucyHok 9 — PacyeTHas kpyBas yctanocTtv Ans cnnasa tutaHa AT3
(npn A =0,31-105 MMa, B = 133,6 Mla, T = 350 °C)
8.3 A, Bu C; onpegenstoT no tabnuue 3.
Tabnuuya3
Matepuan A, MMNa B, MMNa C,°C
YrnepogucTele cranm 0,6-10° 04 R, 2300 — ¢
2300
HuskonernposaHHbie U 0,45:10° 04R,,; %
NEerMpoBaHHble cTanu
AyCTeHUTHble cTanu 0,6-105 04R, 2300 -t
2300
BeicokonpouHble ctanu anga 6on- 0,25-105 04R,,, 2300 — t
T0B R,,,> 700 MMa " 2300
Cnnasbl anomMmHus Mapok AMuC; 0,18-10° 04R 2300 — ¢
AMr2; AMr3 mit 2300
2300 -t
CnnaBbl anoMuHna mMapok AMr5; 0,086-10° 0.4 Ryt —apn
2300
AMré
Meab mapok M2; M3; M3p 0,39:10° 0.5 Ry ¢ 3200 ¢
3200
MeaHble cnnasbl Mapok JIC59-1; 0,3-10° 04R 3200 - ¢
N63; N062-1; MKMuy m/t 3200

24
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OkoH4yaHue mabnuuywsl 3

Matepuan A, MMNa B, MlMa C,°C
TutaH mapok BT1-0; BT1-00 0,46-10° 04R,,; 1200 - ¢
1200
TutaHoseblii cnnas mapku OT4-0 0,33-10° 04R,,, %
TuTtaHoBHLI crinae mapku AT3 0,31-10% 04 R, %

8.4 KoadhdmumeHTbI 3anaca NpoYHOCTM MO YUCHTY LIMKITOB U KO3PULIMEHTBI 3anaca MPOYHOCTU MO HanpsKe-
HUSIM JOMMKHBI COOTBETCTBOBATD:

- An§ ctanbHblx cocygos ny = 10; ng = 2,0;

- AN COCYA0B M3 antoMuHUA, Mean u nx cnnasoB ny = 20; n; = 2,0;

- Ans cocyaoB U3 TUTaHa K ero cnnasoB ny = 30; n, = 2,5.

8.5 B cnyyae coegnHeHns MaTepuranos C pa3HbIMU MEXaHUYECKUMN XapaKTepUCTUKaMKU onpeaensioLLmnm
ABMSIETCA Martepuan, AaloLmin MeHbLUuee 3HaveHre [c,] u [N].

YK 66.023:006.354 OKC 71.120 roz OKI1 36 1500
75.200

KnouyeBble crnoBa: Ccocyabl 1 annapaTtbl, HOPMbl U METOAbI pacyeTa Ha NPO4YHOCTb, MarioLUMKIoBaA Harpy3ka
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