GOENEPAJIBHOE AIEHTCTBO
NMNo TEXHUYECKOMY PEIYNIMPOBAHUKO WU METPOJIOI A

HALUMOHANDBHBIN [OCT P
CTAHOAPT 528576—

POCCUNCKOM
QEOEPALUN 2007

Cocyabl n annaparhbl

HOPMbI N METO[bl PACHETA
HA NMPOYHOCTD

PacyeT Ha NPOYHOCTb
NPV ManouUuUKIoOBbIX Harpy3kax

N3aaHue ocbuumanbHoe

MockBa
Crangaptundopm
2009


http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html

[OCT P 52857.6—2007

[lpeancnoBue

Llenu n npuHUMnbl cTaHaapTusauum B Poccunckon depepaunn yctaHoeneHbl ®egepanbHbIM 3aKOHOM
oT 27 pekabpsa 2002 . Ne 184-®3 «O TexHU4YecKkoM perynnpoBsaHun», a npasuna npuMeHeHUsa HauloHanbHbIX
ctaHaapToB Poccuickon @epepaunm —OCT P 1.0—2004 «CtaHgapTunsauna B Poccunckon eagepaumn. Oc-
HOBHbIE NOJIOXKEHUA»

CBegeHnd o cTaHaapTe

1 PASPABOTAH OTKpbITEIM akUMOHepHbIM 0bllecTBOM «HayuyHo-1UccnegoBaTenbCKUN U KOHCTPYKTOP-
CKU MHCTUTYT XMundeckoro mamHoctpoeHus» (OAO HUMXUMMALLY; 3akpbITbiM akKLMOHEPHLIM ODLLECTBOM
«lMeTpoxum UHXUHUPUH» (BAO MNeTpoxum UHXUHUPUHT); OTKPbLITEIM akUWMOHEPHBLIM 0bLecTBOM «Bcepoccui-
CKMW Hay4vHO-UccneaoBaTeNnbCKUM U MPOEKTHO-KOHCTPYKTOPCKUA UHCTUTYT HeddTAHOIo MallUHOCTPOEHUSI»
(OAO BHUMHE®TEMALL); ®egepanbHOU CNy>XKO0W NO 3KOSTOrMYECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Ha-
3opy (PocTtexHaasop)

2 BHECEH TexHn4yeckum komuteTom no ctaHgapTusayum TK 260 «ObopyaoBaHne xmummdeckoe U HedoTe-
rasornepepadarbiBatoLLee»

3 YTBEP>XOEH VI BBEOEH B OEMCTBUE Mpukazom deaepansHOro areHTcTsa rno TEXHUYECKOMY pery-
nupoBaHuo U meTponorin ot 27 gekabps 2007 r. Ne 503-cT

4 B HacTodlemM cTaHgapTe yuYTeHbl OCHOBHbIE HOPMAaTKWBHbIE MONOXKEHUSA creayioLWwmnx MexagyHapoaHbiX
ctaHpapToB: dupektuebl 97/23 EC EBponenckoro lMapnamenTta n CoeTa oT 29 maa 1997 r. no cOnmkeHuo
3akoHoOdaTeNnbCTB rocyaapcCTB-YJIeHOB, Kacarllenca obopyaoBaHud, paboTatolero nog gasneHmnem; EBpo-
nenckoro ctaHgapta EH 13445-3:2002 «Cocyabl, paboTarowme nog pgasneHvem. Hacte 3. Pacdet» (EN
13445-3:2002 «Unfired pressure vessel — Part 3: Design»)

5 BBEOEH BINEPBbIE

VIHgpopmauusa ob usMeHeHUSaX K HacmosuweMy cmaHoapmy rnybriukyemcs 8 exXe200H0 u3dagaeMOoM UH-
chopMallIOHHOM yKazamerse «HauuoHanbHbie cmaHOapmbl», @ meKkcm UaMeHeHUU U rorpagok — 8 eXKeMeCsyHOo
u3dasaeMbIX UHPOPMaUUOHHBIX yKkazamenax «HauuoHarbHble cmaHoapmsbl». B criydae nepecmompa (3aMeHbl)
Uunu ommeHbl Hacmosaweao cmaHoapma coomeememasyroujee ysedomreHue byoem onybriukosaHo 8 exeme-
CAYHO U30asaeMoM UHGOpMaUUOHHOM yKkalzamere «HauuoHarnbHble cmaHoapmely. Coomeemcemasyroujas UH-
coopmalus, yeeOoMrieHUe U meKcmhkl pazMellaromcs makxe 8 UHopMaluUOHHOU cucmeMe obuie20 nosb3osa-
HUS — Ha opuyuarnbHoM caume ®eldeparibHo20 a2zeHmemaa rno mexHuU4eckoMy peaynuposaHuio U Memposio-
a2uu 8 cemu ViHmepHem

© CraHgaptuHgdopm, 2009

HacTtosawmin ctaHgapT He MOXKeT ObITb NOMHOCTLIO UMM YacTUYHO BOCMPON3BEAEeH, TUpaXnpoBaH U pacnpo-
CTpaHeH B KadyecTBe odumumanbHoro n3gaHna 6e3 paspellieHns PegepanbHOro areHTcTBa No TEXHNYECKOMY
perynmpoBaHuio U METPONOTNK
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HALULUWOHANBbHBIN CTAHOAPT POCCUUNCKOWN OEOEPALUUNMN

Cocyabl M annaparhbl
HOPMbl U METOObl PACYETA HA NPO4YHOCTDb

PacuyeT Ha NpoYHOCTb NPY MaNOLMKIOBbLIX Harpy3Kax

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

[lata BBeaeHuna — 01—04—08

1 ObnacTb NPUMeEHEHMUS

Hactosawmuy ctaHgapT ycTaHaBNMBaeT HOPMbI U METOAbl pacyeTa Ha NMPOYHOCTbL COCYA0B U annapaTos,
NPUMeEHSIEMBIX B XMMUYECKON, HedoTerasonepepadartbiBaroLLen U APYrixX CMeXHbIX oTpacnsixX npoMbILLNEeHHOCTN,
paboTalLLMX B YCNOBUAX MHOTOKPaTHbLIX Harpysok OT AaBneHUs, CTECHEHHOCTU TeMnepaTypHbIX aedopmanig
N APYTMX BUOOB Harpy3okK npu Yncne LUKMKnoB HarpyxeHunst He 6onee 109 3a BeCb CPOK aKkcnnyaTauuu.

PacyeTHble oopMynbl HACTOSILLEro cTaHaapTa NPUMEHUMbI MPU YCNOBUU, YTO pacyYeTHbIe TeMnepaTypbl He
NPeBbLILLAT 3HAYEHWN, NPU KOTOPLIX HEOOXOANMO YHUTLIBATL NMOM3Yy4YeCTb MaTepuana. ECnn HeT TOYHbIX AaHHbIX
Mo 3TUM TeMnepaTtypam, To PopMyNbl NPUMEHUMBI NMPU pPacCHETHbLIX TeMNepaTypax, KoTopble HE NPEBLILLAKT
380 °C ana yrnepoancteix ctaneun, 420 °C — ans HU3KoNernpoBaHHbIX U NerMpoBaHHbIX cTaneun, 520 °C — ang
ayCcTeHUTHbIX cTanen, 150 °C — anga antoMMHUA U ero cnnaeos, 250 °C — ana meam u ee cnnaeos, 300 °C —
Ons TuTaHa U ero crninaBos.

Hactodawmn ctaHgapT npuMmeHUM coBMecTHO ¢ [OCT P 52857.1, TOCT P 52857.2, TOCT P 52857.3,
[OCT P 52857.9, TOCT P 52857 .11.

2 HopmaTunBHbIEe CCbINKKU

B HacTosAleM cTaHOapTe UCNOJIb30BaHbl HOPMAaTUBHbLIE CChINTKM Ha cregytollne ctaHaapThl:
[OCT P 52857.1— 2007 Cocyabl 1 annapaTtkl. HopMbl 1 MeToadbl pacyeTa Ha NpoYHocTh. ObLne TpeboBa-

HUS

[[OCT P 52857.2— 2007 Cocyabl h annapaTtbl. HopMbl U MeToabl pacyeTa Ha NpoYvHOCTL. PacyeT umnuHa-
PUYECKUX U KOHUYEeCKUX obevaek, BbINMYyKMNbIX U NNOCKUX AHWULL N KPbILLEK

[OCT P 52857.3 — 2007 Cocyabl 1 annapaTtbl. HopMbl U MeToAbl pacyeTa Ha NPOYHOCThL. YKpenneHue
OTBEPCTUN B obevarKkax 1 gHULLAaX NMpU BHYTPEHHEM K BHeLLHeM AaBneHuax. PacyeTt Ha NpoYHOCTL obeyaek U
OHWLL NPU BHELLHUX CTaTUYeCKMUX Harpyskax Ha WTyuep

[OCT P 52857.4 — 2007 Cocyabl 1 annapaTtkl. HopMbl U MeToabl pacyeTa Ha NpoYHOCThL. PacyeT Ha npoy-
HOCTb U FrepMeTUYHOCTL onaHuUeBbIX coeaUHEHNIA

[OCT P 52857.5 — 2007 Cocyabl M annapartbsl. HopMbl U MeToAbl pacyeTa Ha NpoYHOCTL. PacueT obevaek
A OHWLL, OT BO3OEeWNCTBUSA OMOPHbLIX HArpy3ok

[OCT P 52857.7 — 2007 Cocyabl nannapatbl. HopMbl 1 MeTOAbI pacyeTa Ha NPOYHOCTL. TenIo0OMeHHbIE
annapartbl

[[OCT P 52857.9 — 2007 Cocyabl U annapaTtbkl. HopMbl U MeToabl pacyeTa Ha NpovHoCcTh. OnpegenexHune
HanpsKeHU B MecTax nepecevyeHU WTyLEepOB ¢ obevankaMmin 1 gHULLaMKU Npy BO3AeUCTBUN gaBNeHUSA U BHe-
1IHMX Harpy3oK Ha WwTyLep

U3pgaHne ochbulmanbHoe
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[OCT P 52857.11— 2007 Cocyabl n annapaTtbl. HopMbl 1 MeToAbI pacyeTa Ha NpovHocThL. MeToa pacyeTa
Ha MNPOYHOCTL 0bevaek U AHWULL, C Y4ETOM CMeELLeHUS1 KPOMOK CBapHbIX CoeANHEeHWI, yrnoBaTOCTU U HEKPYINOCTU
obeyvaek

[[OCT 30780—2002 Cocyabl 1 annapaTbl cTanbHble. KoMneHcaTopbl CUNTbOHHLIE U NWH30BbLIEe. MeToabl
pacyeTa Ha NPOYHOCTb

[Tpumeyanune—Illpn NONb30BaHMMN HACTOSALLMM CTAHAAPTOM LenecoobpasHo NpoBEPUTL AENCTBUE CCbINOM-
HbIX CTAaHAAPTOB B UHAPOPMALIMOHHOW cUCTeMe 0bLLero nonb3oBaHns — Ha ouumanbHoM canTe PegepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryNIMPOBAHNIO N METPOSNIONMK B CETU IHTEPHET MMM NO €XerogHo n3gaBaemMomy MHPOPMaLMOH-
HOMY yKazaTtento «HaunoHanbHble cTaHgapThi», KOTOPbLIM ONYDNUMKOBAH NO COCTOAHUIO HA 1 SIHBapA TEKyLWEro roga, u no
COOTBETCTBYHOLWUM EXEMECHAYHO n3gaBaemMblM MHHOPMALMOHHBIM yKasaTensm, onybriIMkoBaHHbIM B TeKyLeM roay. Ecnu
CCbINOYHbIN CTAHAAPT 3aMEHEH (U3MEHEH), TO NPU NOMBb30OBAHUM HACTOALWMM CTAHAAPTOM CneayeT pPyKoBOACTBOBATLCH
3aMEHSAWMM (M3MEHEHHBIM) CTaHAapTOM. ECnn cCbinovHbIM cTaHAapT OTMEHEH 6e3 3aMeHbl, TO NONOXEHNE, B KOTO-
POM JaHa CCbIfIka Ha Hero, NPUMEHSETCA B YacTWu, HEe 3aTparmBatolLen 3Ty CCbINKY.

3 O06o03HauvYeHuA

B HacTodlleM cTaHaapTe NpMMeHeHbl cneayioue obo3HauYeHUS:
A — Xapaktepuctuka matepuana, Ml1a;
B — xapakTtepucTtuka matepuana, Mla;
C — CyMMa NpubaBOK K pac4yeTHOU TOJNLLMHE CTeHKK obeYalkn, MM;
C;—nonpaBoYyHbIV KO3 PUUUEHT, yYUTbIBAIOLLMA TEMNEepaTypy;
D — BHYTPEeHHUW gnameTp cocyqa, MMm;
E.— moaynbe NpoaonbHOW yNpyrocTu npu pacyeTHou temnepatype, Mlla;
[F] — ponyckaemoe pacTtarnearollee Unm cxxmmarollee ycunue, H;
AF;— pasmax konebaHun ycunus, H;
| — MHAEKC HarpysKu;
J— MHAeKC Ans 0003HaYeHUS LMKNa Harpy»XeHus (ogHoro sMaa);
H;— Harpyska /-ro tuna (gaBneHne, MOMeHT, YCUnne n ap. WM nx COBMecTHOe BO3AENCTBUE):
AH;— paamax konebaHui Harpysku i-ro Tuna (rnaBHOro U BTOPOCTENEHHOO);
K, — 3P PeKTUBHBIN KOSPPULMEHT KOHLEHTpaLUK HanpspkeHUN;
[M] — ponyckaemMbl n3rndaromim MOMEHT, H-MM:;
AM;— pasmax konedaHunsa narnbatoiero MomeHTa, H-mm;
N; — 4nCno UMKNOB Harpy>XeHus j-ro sBMaa;
[N]] — nonyckaemoe 4Yncno LUWKNOB Harpy>XeHus j-ro snaa;
N — 41Ccno LNKIOB Harpy>XeHn4;
[N] — aonyckaemoe YMCNo LMKNOB Harpy>XeHus;
Ny — KO3 PULUMEHT 3anaca NPOYHOCTU MO YAUCTTY LUKNOB;
n,— Ko3gppuLneHT 3anaca npoYHOCTM MO HaNPSHXKEHUAM;
p — pacyeTHOe AaBneHne B cocyge B COCTOAHUM aKkcnnyaTauum nnun ncneltadua, Mlla;
[p] — AonyckaemMoe BHyTpeHHee U3bbLITOUHOE UMM HapyXHoe aasneHune, Mla;
Ap;— pa3max konebaHus paboyero gaesnexus, Mlla;
S — TONLWMHa CTeHKU cocyaa, MM;
q — KON UMEHT YYBCTBUTENTBHOCTU K KOHLEHTPpaUMU HAaNpsXKeHUN;
R, — BpeMeHHOe COMpoTUBINeHNe MaTepurana npu pacyeTHoU Temnepatype, Mla;
AT 7;— pasmax konebaHust pasHoOCTM TemnepaTyp ABYX COCEQHUX TOYEK CTEeHKKM cocyaa, “C;
AT ,;,— pa3max konebaHnmi pacyeTHbIX TemnepaTtyp B MecTax CoeUHEeHNs ABYX MaTepuanos ¢ pasinyHbIMY
kosthdpnuueHTamm NMHeMHoro pacwmnperus, °C;
t — pacyeTHada TeMmnepartypa, “C;
U — KospPUUMEHT NMMHEWUHOIO CYMMUPOBAHUA NOBPEXAEHNN;
o 0Ly O, — TemMnepaTypHble KoadUUUeHTbl TMHEeNHOro pacwpeHns matepuanos, 1/ °C;
0 — BeNIMYMHa CMeLLeHUs1 cpeduHHbIX MOBEPXHOCTEN INCTOB, MM:;
N — Ko pnUMeHT, yYUTbIBAKOLLNA MECTHbIE HanpsXKeHUs;
& — KoathbPULMEHT, y4UTbIBAOLLUA TUM CBAPHOIO COeANHEHUS;
G, — aMmnnutyga HanpsskeHun, Ml 1a;
[6.,] — Aonyckaemas amnnintyga HanpsbkeHun, Mla;
AGy;, ACy, AC7; ATyy, ATxz, ATy, — pPasMaxu coctaBnawwmx HanpsaxkeHun, Mrlla;
AG4; AG,, AG; — pasmaxun rnaeHbIX HanpsaxeHun, Ml a.

2
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4 OoLWwMe NoONoXeHunA

4.1 PacyeT Ha ManoLUMKNOBY MPOYHOCTb NPOBOAAT AN COCYAOB W annapaTtoB, KOTOPble OTBeYatoT
YCITOBUSAAM NPOYHOCTU NPU CTaTUYECKOW Harpyske B COOTBETCTBUM C HOPMaTUBHbLIM AOKYMEHTOM.

4.2 Pac4yeTHOe YMcno LUMKIOB Harpy»XeHus cocyaa Unuv annapata onpeaensoT Ha OCHOBaHWKM yCTaHOB-
NTEHHOTrO B AIOKYMEHTaUMN pexXuma 3JKcniyaTauum U pacq4eTHOro cpoka cry»obl.

4.3 Moa UMKIIOM Harpy>keHusl NoHMMatoT Nocie4oBaTEeNbHOCTb U3MEHEHUS Harpysku, Kotopasi 3akaH41Ba-
eTcs nepBoHavasibHbIM COCTOSAHUEM W 3aTEM MOBTOPSAETCS.

4.4 Top pasmaxoM konebaHust Harpysku cnegyeTt NOHUMaTb Pa3HOCTb MeXay MakcuManbHbIM U MUHN-
ManbHbIM 3HaYeHUAMWM Harpy3ok B TedeHne ogHoro Lukna.

Ap; = max (p;; 0) — min (p; 0);

AF; = max (F;; 0) — min (F; 0);

AM; = max (M;; 0) — min (M; 0).

B COOTBETCTBUM C PEXUMOM SKCNyaTauum pasmaxm konedaHum Harpy3ok MOryT ObITb pa3HbIMU. Y CIOBHO
X pasgensaroT Ha rnaeHble (TUn 1) 1 BTopocTeneHHble (TUMn 2) (CM. PUCYHOK 1).

Ha pucyHke 1 Ana ynpolleHUs pacdyeToB 3Mopbl LIMKITOB HAarpy»XeHns npegcraBiieHbl B BUAE NPSIMOYrofib-
HUKOB, MPUYEM YUCIO LMKNOB onpeaenseTca npy NoCToOAHHOM pa3maxe kornebaHusa Harpysku.

T AL
W A Y

S\ e
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— |
H1
AH Pasmax
AH, Harpys«u
I. . B
0
= 2 LUUKNa BpeMﬂ
AH Pasmax
AH, Harpysku
Z2-ro Tuna

N, = 3 uukna Bpems

PUCYHOK 1
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4.5 [pu pacyeTe Ha MaNOLUMKIOBYIO MPOYHOCTL YUUTLIBAKOT cneayoline LKLl Harpy>kKeHus:

- paboune UMKIbl, KOTOPble UMET MECTO MexXxay NYyCKOM M OCTaHOBOM pacCyYUTbIBAEMOro cocyaa U OTHO-
CATCA K HOpManbHOW 3KcnnyaTtauun cocyaa;

- LMKIbI HArpy»XXeHusa npuv NOBTOPAOLLMXCA UCTIbITAHUAX AaBNEeHUEM,;

- LMKNbl AONONMHUTENBHLIX YCUIMMA OT BO3AeUCTBUS TpyOONpPOBOAOB Ha 3IEMEHThLI cocyda UNu annaparta
Yyepes KpensieHue;

- UKLl HArpy»keHu4, Bbl3BaHHbLIE CTECHEHHOCTLIO TeMnepaTypHbIX AedhopMannii Npyu HopManbHOW 3KCNIy-
aTaunu cocyaa.

4.6 Npn pacyeTe Ha MaNOUUKIIOBYIO MPOYHOCTb HE YUUTLIBAKOT LKLl HArpy>KeHusa oT:

- BETPOBLIX U CEUCMUYECKNX BO3OEUNCTBUMN;

- Harpy3ok, BO3HWKaLWMX NPpU TpaHCNOPTUPOBaHUU N MOHTaXe;

- HArpy3oK, y KOTOpbIX paamMmax kornedaHuin He npeBbillaeT 15 % AonycTUMOro 3HauYeHUs Npu pacueTe Ha
cTaTUYeCcKyto NPOYHOCTL. [1pK onpegeneHn CyMmMbl pasmMaxoB Harpysok OT pasfinyHbIX BO3SAEUCTBUM HE YUUTLI-
BalOT BTOPOCTENEHHbIE pasMaxu KonebaHun Harpysok, KoTopble cocTaBnAaAnT MeHee 10 % Bcex ocTalbHbIX Ha-
rPY30K;

- TeMnepaTypHbIX HArpy3o0Kk, Npu KOTOpbIX pasMax KonebaHnsa pasHOCTU TeMnepaTyp B ABYX cOCeqHUX TOY-
kax meHee 15 °C. 'log coceaHUMIM ToUKaMUK crieayeT NOHUMAaTL ABe TOYKM CTEHKM cocyaa, pacCcToAaHUE Mexay

KOTOPbLIMW He NpeBbILaeT /2Ds (D — avameTp cocyaa, S — TOSMLLMHa CTeHKU cocyaa).

4.7 I naBHbIM pasMax konebaHuK rnaBHbIX HArpPy30K onpeaenatoT Ha OCHOBaHMK paboynx Harpysok.
4.8 Yncno UMKNOB HarpyXeHus onpeaensdoT No ycTaHOBNEHHOW B AOKYMeHTaUuy A0NroBe4YHOCTU cocyaa
MNK annapara.

5 YcnoBusi npoBepKU Ha ManouuKnoBYHO MPOYHOCTb

5.1 'NloBepoYHbIN pacyeT Ha ManoLUMKIOBYHO NMPOYHOCTL BLIMOSHAKT Ha OCHOBE aHannaa obLero U MecTHo-
ro HaNPsPKeHHOro COCTOAHUA € LUeNbio UCKNoYeHUs NosABNeHUs TpelLUH. PacyeT HanpshkeHW NpoBOoasIT B npea-
NONOXEHUN NMUHENHO-YNPYIroro noBegeHnsa matepuana, 3a UcknoveHnem ocobo oroBopeHHbIX cnyyvaes. [ony-
YeHHble aMNnTydbl YCNOBHLIX YIIPYTMX HanpsXKeHUW He A0 KHbI NpeBbIllaTh AoNycKaeMble aMNnTyabl HAnps-
XEHUN.

5.2 PacyeT Ha ManouMKNoBy NPOYHOCTE MO pasgenam 6 1 7 He NpoBOAAT, eCn ANd BCeX 3N1EeMEHTOB
COCYOB BLIMOMNHAKTCA chneayrollne yCrnoBUa:

- 0bOLLee YNCIO LMKIOB Harpy)XeHnd 3a BecCcb CPOoK akcnnyaTtauum He npeBbILLaeT:

103 UMKNOB — ANA cTanbHbIX COCYAOB U annapaTtoB, cocyaoB M3 natyHu Mapok J1C59-1, J163, cnnasos
antoMnHna mapok AMr2 n AMr3, TutaHa 1 TutaHoBbIX cnfiaBoB Mapok BT1-0, BT1-00, OT4-0, AT3;

3-103 unknoB — Ansi cocyaoB U3 mean mapok M2, M3, M3p 1 cnnasa antoMuHUa Mapkm AMUC:;

0,2:103 unknoB — ansa cocygoB U3 natyHU Mmapok JIKMu59-1-1, J1062-1 1 cnnaBoB antoMUHUA Mapok
AMr5 n AMroe;

106 ynknoB — Ansi cocyaoB U3 antoMUHMS mapok A-85, A-8, A100, AOM, AA1TM:

- BCE U3MEHEHUA Harpys3oK yaoB1eTBOPAOT yCNoBUAM 4.0;
- UMEITCS MONOXUTENbHbIe pe3ynbTaThl 3KCNNyaTaunmn aHanorMiHoro cocyaa npu Tex ke ycrnoBusix paboTbl U B
TeyeHne BpeMeHU He MeHee pacyeTHOW A0S TTOBEYHOCTH.

5.3 Ecnu ycnoBuda 5.2 He BbINOTHAKTCA, TO NPOBOAAT NUOO yNpoLlleHHbIW, MO0 YTOYHEHHbIV pacyeT Ha
MarnouUKNoBYIO NMPOYHOCTL NO pasgenamon /.

[lonyckaeTca yTOUHEHHbI pacyeT He NPOBCANUTL, €CN NO pasaenly 6 nony4veHbl NoNoXuTenbHble pe3yib-
TaThbl.

6 YnpolweHHbIX pacyeT Ha ManounkKnoBYO NPOYHOCTb

6.1 YcrnoBne ManouunKIIoBOW MPOYHOCTU ByaeT BbINMOMNHATLCH, €CNY aMnIUTyAa HanpsbKeHW, BO3HUKaO-
LIMX NPW 3KcnyaTauuMmn cocyaa, He NpeBbIllaeT AoNyCcKaeMyo aMnnuTyay HanpsXkeHui Ana 3agaHHoro Ymcna
INKITOB.

G, <[o.]. (1)

[onyckaemyo amnnnTyay HanpskeHun onpeaensatoT no pasgeny 8.
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6.2 Npu 3agaHHON aMNNUTyae HanPsHKEeHUM yCnoBne ManoLUKIoBOW NPOYHOCTN ByaeT BbINONHATLCA, €CNAA
3KCNyaTauMOHHOE YNCNO LUMKIOB He NpeBbILLaeT gonyckaemoe YACNO LNKIOB.

N < [N]. (2)

[lonyckaemoe YMCcro LUMKINOB Harpy»XeHnsa onpeaenstoT no pasgeny 8.

6.3 Ecnu npoLiecc HarpyxeHus COCTOUT 13 psiaa UMKNoB N; ¢ pas3HbIMU aMninMTyaaMu HanpsbkeHnid ot
OOHOW NN HEeCKONbKUX TUMOB Harpy3ok, A1l BCEX Harpy>XeHHbIX 3MIeMEHTOB cocyda AOJTKHO BbINONHATLCS
yCcrnoBue:

A
U:Zmﬁit (3)

Lonyckaemoe YNCIo LUMKITOB Harpy>kXeHud j-ro Buga onpegenaroT no pasgeny 8 B 3aBUCUMOCTU OT aMIK-
TyObl HAMPSKEHUW OANA UMKNa Harpy>XeHus j-ro suaa.
6.4 AMNNUTYAY HanpsKeHU ans LMKna HarpykeHusa j-ro suga BelYUCNSAOT No popmyne

_lolén{2p;  AF;  AM;Y oy
0, —T(mﬁ' ﬁ +W +E (E[I.ﬂ'-.Tﬁ- + ‘E1 CL 4 —EEELE‘.ﬂTﬂj), (4)

rae & umn onpepensitoT no Tabnuuam 1 n 2. Npu pacyeTte rmagkon obevankm koabduUUeHT & NPUHUMAaeTCH

TONBKO ANS NPOAOSbHbBIX CBAPHbLIX LLBOB.
[F] n [M] onpepenatwTno TOCT P 52857.2nlTOCTP 52857.3.

Tadbnumua 1

Tun CBApPHOro wBa U CoeguHeHune
SJIEMCHTOB

CTbIKOBble CBaPHblE WBbI C MOJTHbIM m
NpoOBapomM M NiaBHbIM MNEPEXOOOM / 4

[Mpumep cBapHOro wea a

S\
!

TaBpoBble CBApHbIE WWBbI C NOMHbIM
NPOBApoOM M MMaBHbIM MEPEXOA0M

1,0
|
BecwoBHas obevarika ‘
|
CBapHble WBbLI COCyaa C NoAKMna-
HbIM NIUCTOM MO BCEI ANMHE
1,2

CTblIKOBble U TABPOBble CBApPHbIE
WBblI C MOMHbIM NPOBapoOM Oe3 NNaBHO-
ro nepexoga
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OkoHyaHue mabnuubi T

M CBAPHOToO WwBa Ui CoenuHeHne
SJIEMEHTOB

PUMEep CBapHOro LUBA

CBapHbIe WBbI WUTYLEPOB C YKPENIsi-
IOWLMM KONbUOM C MOMNHbIM MPOBapoMm

CTbIKOBOW CBApPHOW LWWOB C YCUTIEHU-
eMm

1,2

OaHOCTOPOHHUE CBapHble WBbI 6e3
noaknagHoro nucra ¢ HeNpoBapoM B
KOpHEe LUBAa

CBapHbI€ WBbI LUTYLEPOB C KOHCTPYK-
TUBHbBIM 3230POM

CBaprle WBbl MNMOAKITAAHbIX JTMCTOB

CBapHbI€ WBbI LUTYLUEPOB C YKPEenns-
FOLWLMM KONbLIOM N KOHCTPYKTUBHbIM 3a-
30pOM

CBapHble WBbI MMOCKNX NMPUBAPHbIX
hnaHueB ¢ KOHCTPYKTMBHbIM 3230POM

2
?
2
2
4

1,5




abnunya 2

Yaen nnu snemMmeHT cocyna PacyeTHbIN 3nemMmeHT JCKU3 yana M
[[nagkasa obonodka Obonouka
Cdhepunyeckasi HacTb BbINYKIbIX AHULL Be3 OTBEP- | , 1,5
CTUN
YKpennswowme nogxknagku
| |
c 06 —
MeLleHne KpOMOK CBapHOro LUBa OnoYKa VA A .
o, VA S S ASAAT T 7777, p=1+ 38
'/ /L 5
CoeanHeHne obonovek pasHoOW TOMNLWMHDbI bonee ToHkasa obonoyka
[1lnockoe aHuwe vnn Kpbilka 6e3 oTBEPCTUN (OT- [Tnockoe aHuWe, KpbILKa
BEPCTUS Ans OONTOB HE YUNTLIBAKOTCAH )
SNNNNTUYECKOE OHULLE
LLnnnekn (R, < 540 MTla) Pe3bba
2,0

[TpyBapka BCTbIK hNiaHua ¢ NiaBHbIM NMeEPExXoaom

Obevanka ¢ KONbLOM XECTKOCTU

Obonoyka v hnaHeu,

Obevanka

9°16829 4 100U

100¢



D [IpooosmkeHue mabruubl 2

OTbopTOBaHHAA 4YacTb TOPOCHHEPUYECKOTO N KO-
HUYECKOro AHULWA

[Tnockoe gHULLE NN KPbIWKa C OTBEPCTUEM, TPYOD-
Hasa peleTKka

MecTo coeanHeHns gHnLWA
Cc obevankou

dHnwe, Kpblwka, TpybHas
peLleTKa

Yaen nnn snemeHT cocyna PacyeTHbIM 3nemMeHT JCKU3 y3na N
OT1bopTOBaAHHAA YacTb TOPOCHEPUYECKOro AHMLLA TopoBbIN nNepexoa
N KOHWYECKON 0DeYanku 55
|
I
[Tonoroe KOHMYeckoe gHulle ¢ OTOOPTOBKOW Obonoyka .
max {1,5;
r
&D—EE}
KoHnveckoe aHuwe 6e3 nepexoga Obono4ka
|
I
3,0

9°16829 4 100

200¢



[TpodormkeHue mabnuubl 2

Yaen nnu snemMmeHT cocyna PacyeTHbIN 3nemMmeHT JCKU3 yana M
OTH0OpTOBaHHbIE WITYLEPLI U NAa3bl Obonovka B MeCTe ycra-
HOBKW LUTyLEepa nnu nasa
Obonoyka co Wwrtyuepom 6e3 HaKNagHoOro KonbLua Obonoyka B MecTe ycTa-
HOBKM WITyLEpa
CoeguHEeHNEe KOHUYECKOW 0beYvYanku ¢ LUMNHAPU- KoHn4yecknn nepexon
yeckon obevankon MeHbLLero gnameTpa 30
[TpuBapHble nnockmne dnaHubl K 060no4kKe Obonoyka un dhnaneu
bontel (R, <540 Mla) Pe3bba
OBbonoYKka co WTyLepoOM U YKPENMAKLWNM KONbLOM Obonovka B MecTe ycTa-
HOBKM WITyLEpa
4,0

9°16829 4 100U

100¢



= Okonyanue mabiuusi 2

Yaen nnn snemeHT cocyna PacyeTHbIM 3nemMeHT JCKU3 y3na

YrnoBble coeguHEeHNS KOHNYECKON UMK capepuyec- [Nepexon
KON obevankn

CoeanHeHns1 HeOTOOPTOBAHHOW KOHUYECKON 00e- MecTo coeamHeHus o6e-
YanKu C UUITMHOPUYECKOW ygekK

bonTbl v wnunekn (R, > 540 Ml1a) Pe3bb3

Cdhepunyeckas KpbllLKa € KONbLIOM Chepuyeckuin cermeHT

CoeanHeHne ¢ obevankon Nnockoro AHULWLA € OT- LInnunapurueckas obevaii-
BOPTOBKOW UIN BbITOYKOW Ka U nrnockoe gHvie 6e3 oT-

BepcTus (onpeaensitomm sB-
NAeTca 3NemMeHT ¢ bonee HN3-
KUM OONYyCKAeEMbIM AABINEHU-
emM)

9°16829 4 100

200¢

4,0

CoeaunHeHne ¢ ob6evyamkon NPUBAPHbIX MNIMTOCKUX LInnunapurueckas obevaii-

AHULL, OCTallbHbIX TUNOB Ka n nnockoe gHuiwe 6e3 oT-
BepcTus (onpeaensitomm sB-
NAETCH 3NeMeHT ¢ bonee HKU3-
KUM OONYyCKAeEMbIM AABINEHU-
emM)

5,0
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7/ YTOYHEHHbLIXW pacyeT Ha ManouumkKnoByH NMPOYHOCTL

/.1 YTOYHEeHHbIN pacyeT Ha MaJTIoLUKITOBYIO MPOYHOCTL OCHOBAH Ha onpeaeneHuy HanpskeHWUn ang nmHen-
HO-YNPYroro Matepuana rno Tecpun NnacTtuH, odbonovek, koney n 6anok.

[1pn pacdyeTe onpeaendatoT rfaBHble HAaNPsXXeHUA B Hanbonee HarpyXeHHbIx yanax. Ans kaxaoro suga
HarpysKkm paccmaTpuBaeTca pasmax oTaenbHbIX COCTaBNAWNX HANPSAXKEHUU AGCy,, AGy, AGZ, ATyy; ATyz, ATy
M pasmax rinaBHbIX HanpsKeHUn Acq; AG,; Acs.

OnpegeneHne cocTaBnAaAOLWMX HANPsPKEHU B pa3nndHbIX yanax cocyga npueegeHo B OCT P 52857 4,
[OCT P 52857.5, TOCTP 52857.7,TOCT P 52857.9,OCT P 52857.11, TOCT 30780.

CocTasnsaoLlme HanpsekeHnm MOXKHO onpeaenaTh no cneumanbHbIM MeTogmnkam Ui akcnepumMeHTanbHbl-
MW MeTodaMu.

AMINUTYAY HANPSKEHUW ANA KaXX4oro LuKna BbIMUCNAKT No oopMyne

5, = =2 max{|Ac, - Ao, [Ac, — Ao [Ac — Ay} (5)

2

LdonyckaeTca amnnuTtyay HanpsiXkeHWn BeIYUCIIATL Mo popmMyne

K
Gy =52 JAGS + AG2 + AG2 — AGy AGy — AGy AG, — AGy AG, + 3(ATSy + Ay + AToy) (6)

1A

2

o115 oo~ + (3] (3,0 :

[ns nNocKkoro HanpsiXKeHHOro COCTOSIHUSA MPU rMaBHbIX HANPSKEHUAX AGq U AG, (A, = 0) amnnuTyaa Ha-
NPS)KeHUN paBHa

K

0, =2 max{|Ac; — AG,|; |Ac,|

AGy|} (8)

N AONYyCKaeTCcA BbIYNCNATE aMNNUTYay HanpsbkeHn no oopmyne

K
o, =52 JAG? + AG2 — Ao, Ao, . (9)

7.2 OPPEeKTUBHBLIN KOSPPULNEHT KOHLIEHTpaLUK HanpsKeHnn K onpeaensaoT no opMmyne
K.=1+q (0;—1), (10)

rae 0 <qg <1 — kosppnUMEeHT YYyBCTBUTENBLHOCTU K KOHLUEHTpaUUn HanpsbkeHUI;

0L, — TeopeTUiecKN Ko3pPULNEHT KOHLEHTpaLUuu.

g V 0, onpeaensaoT B 3aBUCUMOCTU OT NPUMEHAEMbIX MaTepuanos U KOHLEHTpaLUn HanpskeHUN.
[1pW1 OTCYTCTBUM TOUHBLIX gaHHbLIX

K, =, (11)
rae ¢ onpeaensitoT no Tabnuue 1.
10 §
0 = - » — AnNga WnudgpoBaHHbIX NOBEPXHOCTEN CBaPHLIX LLIBOB;

— ANs HeobpaboTaHHbIX NOBEPXHOCTEN CBAPHbIX LLIBOB;
@ — KO3 PULUMEHT NPOYHOCTU cBapHbIX WBOB onpegenatoT no FOCT P 52857.1.

7.3 ['1py N3BECTHbIX 3HAYEHNAX aMNNTYadbl HANPSXKeHU NMbOo NpoBePSAOT YCNOBME NPOYHOCTU NO hopMy-
ne (1), nnbo onpeaenawT gonyckaemoe 4Y1cnio UnknoB no gpopmyne (13) 1 BbINONHEHWE YCNOBUA NPOYHOCTU NO

dopmyne (2).
11
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Ecnu

cocyq paboTaeT Npu pasnnyHbIX peXnmMmax Harpy>keHus, To onpeaenstoT 4orMyckaemMoe YACNO LNKITOB

AN Kaxaoro Buaa HarpyxeHus [N;] v BbiNONHeHWe ycnosmi Npo4HOCT No dhopmMyne (3).

8 OnpepeneHve gonyckaemMou amnnuTyaAbl HanpsHXXeHUM U AonyckKaemoro
yucna UMKnoB HarpyxeHus

8.1 donyckaemyo aMnnnTyay HanpskeHWn onpeaensitoT no rpadukam, npuBeaeHHbIM Ha PUCYHKaX

2— 1, Unu

BbIYUCASAOT Mo oopMyne

6,1 = C; \;nim -2 (12)

8.2 [onyckaemoe 4YuCcno LUMKNOB Harpy>KeHus onpeaenstoT no rpadpukam, npuseaeHHbIM Ha pUCYHKaX

2— [, Unu

BbIYMUCNAT NO popMyne

NI =7, (Eaff_] C’J | (13)

b

e T, =maxio, 2. (14)
o

Ecnu

r

iy

O, = o TO HACIIO UMKITOB COOTBETCTBYHOLWETo BUdad HE OIPpanH4BAOT N X BJITUAHNE HA MNMPOYHHOCTD

0y

He YYNTBIBAIOT.

G, Mla

104 1 3+ +r T+ P00 9 P Pyl Jriag2r L
1 3+ +r T+ P00 9 P Pyl Jriag2r L
I I N I N I I N N N N N N O N N I N N N E R
- - r Ty Yy rIYPLLEEECCCCCCr 1T
- e rr e rrrer
et et
- 1 . ™~>J 9 ey ' <" 0 P4l r ryllry4arere Ll
I I S N - " N N N N N I N A I N N N S N N N N B R
™Sy 7 T e
-t rrrtes~ r+t1rvauee e et
L e S~ r Eereir F 1 r e i 1 F P
--IIIIIII-.E!!!!!I--IIIIIII--IIIIIII
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- ! Tl r Ty MFPFEECC 7T T e

50 ---IIIII---IIIII---IIIII---IIIII A
10 10 10 10 10~ [N]

12

PUCYHOK 2 — Pac4yeTHas KpyBasi yctanoctv Ans yrrnepoancTbiX cTanen
(npu A = 0,6:10° MMa, B = 150 MMa, T = 380 °C)
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G, Mla
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PucyHok 3 — PacdeTtHasa KpyBasi yctanocTu anst HU3KONMEermpoBaHHbIX N NErmpoBaHHbIX CTanewn

(npu A = 0,45-10° MMNa, B =170 MMa, T = 420 °C)

o, Mla

10 Ty ey ey 11111t
Ty ey ey 11111t
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10° 10° 10 10° 10° [N]

PUCYHOK 4 — Pac4eTHas KpyBas yctanocTu Ans ayCTEHNTHBIX CTanewn
(npn A = 0,6-10° MMNa, B =170 MMa, T = 525 °C)

13
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G, Mla
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PUCYHOK 5 — PacueTHas KpuBasa yctanoctu ansa kpenexHoix (R, = 700 Mla) ctanen
(npn A = 0,25-10° MMa, B = 280 MMa, T = 350 °C)

G, Mla
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1 — AMuC, AMr2, AMr3 npu A = 0,18:10° MMa, B = 34 MMa, T = 150 °C;
2 — AMr5, AMr6 npu A = 0,86-10° MIMa, B =84 MIMa, T = 150 °C

PUCYHOK 6 — PacuyeTHas KpuBasi yctanocTty 4ns cnriasoB arntoMUHUS

14
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17— M2, M3, M3p npu A = 0,39-10° MMa, B = 76,5 MMa, T = 250 °C;
2 — NC59-1-1, N63, N1062-1, MKMu npu A = 0,3:-10° MMa, B = 108,8 MMa, T = 250 °C
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PucyHok 7 — Pac4veTHas KpyBas ycTanocTtu grns crnnaBoB Meam
G, Mla
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1 — BT1-0, BT1-00 npu A = 0,46:10° Mla, B = 45,2 MMa, T = 300 °C;
2 — 0T4-0 npu A =0,33-10° MMNa, B = 58,8 MMNa, T = 400 °C

PUCYHOK 8 — PacuveTHas kpyBasi yctanoctv 4ns cninaBoB TUTaHA

15
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G, Mla
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PUCYHOK 9 — Pac4eTHas kpuBas yctanoctu and cnnasa tmtaHa AT3
(npn A = 0,31-10° MMNa, B =133,6 MMa, T = 350 °C)
8.3 A, BuC; onpegendroT no tabnuue 3.
Tabnunual
Martepuan A Mlla B, Mlla Cy, °C
YrnepogucTele cTanu 0,6-10° 0,4R_,, 2300 - f
2300
HuakonermpoBaHHble U 0,45-10° 0,4R_,, 23500 - ¢
NerMpoBaHHble CTanu 2300
AyCTEHUTHbIE CTanw 0.6-105 0,4R_,, 2300 - ¢
" 2300
Bbicokonpo4Hblie ctann ansa don- 0.25-105 0.4 R 2300 - ¢
0B R_> 700 Mfa mit 2300
Cnnagbl antoMmuHusa mapok AMuC; 0. 18-105 04 R 2300 - ¢
AMr2; AMr3 mit 2300
Cnnaebl antoMuHusa Mapok AMr5; 0,086-10° 0,4 R, ,; 2300 - §
AMr6 2300
Megbe mapok M2; M3; M3p 0,39:10° 0,5R_ 3200 - i
3200
MeaHble cnnaebl mapok J1C59-1; 0 3-105 0.4 R
1N63: N1062-1; MKMu ’ " m it .31’3'32%6 f

16
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OkoHyaHue mabnuubi 3

MaTtepuan A Mlla B, Mlla C,, °C

Tutan mapok BT1-0; BT1-00 0,46-10° 04R_,. 1200 - £
1200

TUTaHoBBIN crinas mapku OT4-0 0,33-10° 04 R _,, T%IDE%E f

TuTaHoBbIV crinae Mapku AT3 0,31:10° 0.4R,_,, 3200 - ¢
3200

8.4 KoahdnuneHThl 3anaca NpoYHOCTM MO YUCIY LUKITOB KU KOSMULIMEeHTLI 3anaca NPOYHOCTU NO HanpsKe-
HUSAM OO IKHbI COOTBETCTBOBATD:!

- Anda ctanbHbIX cocynoB ny = 10; ns = 2,0;

- A4 cocyaoB U3 antoMUHUA, Megn U ux cnnaesoB ny = 20; n, = 2,0;

- 0118 cCoCcyaoB U3 TUTaHa W ero cnnaeoB ny = 30; n, = 2,5.

8.5 B chyuae coeguHeHNs MaTepranoB € pasHbIMX MeXaHUYeCKUMK XapaKTepUcTUkaMmm onpegensatom
ABNAETCA MaTepuarn, aalolwmni mMeHbllee 3HadeHne [c.] U [N].

YK 66.023:006.354 OKC 71.120 [02 OKI1 36 1500
75.200

KrnroyeBble crnoBa: cocyabl U allllapdartbl, HOPMbl M METOAbl PACHETA HA NPOYHOCTE, MaJ1O0UNKITOBAA HAl'PY3Kd

17
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