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MNpepgncnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHns paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n roCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapcTBeHHble, npasuna
N pekomeHgauumnm no mMexrocyfapcTBeHHOW cTaHgaptusauun. Mpasuna pas3paboTku, NPUHATUSA, 0OHOBEHUSA
N OTMEHBbI»

CBefeHusa o ctaHpapTe

1 PA3SPABOTAH 3akpbliTbiM akumMoHepHbiM o6uwectBoM «[METPOXUM NHXUNHUPUHI» (BA0 «MXWN»),
AKUMOHEpPHbIM 06w ecTBOM «Bcepoccuiickuii  HayyHo-uccnenoBaTeNnlbCkuii U NPOEKTHO-KOHCTPYKTOPCKUIA
WHCTUTYT HedTAHOro mawuHoctpoeHuns» (AO «BHUMHE®TEMALL»), O6WecTBOM C OrpaHW4YeHHON OTBEeT-
CTBEHHOCTbO «HayuyHo-TexHundeckoe npeganpuatne LEHTPXMMMAL» (OO0 «HTM LUEHTPXVMMMALL®»),
AKUMOHEpPHbIM obuwecTBOM «HayyHO-uccnefoBaTenbCkUii U KOHCTPYKTOPCKUIA MHCTUTYT XMMUYECKOTo mMallu-
HocTpoeHusa» (AO «<HUUXUMMALL»)

2 BHECEH MexrocygapcTBeHHbIM TEXHUYECKUM KOMUTETOM No ctaHdaptusauun MTK 523 «TexHuka n
TEXHOM0rMn Ao6bIYn 1 nepepaboTkm HedTN K rasa»

3 MPUHAT MexrocygapcTBEHHbIM COBETOM MO cTaHAapTu3auum, MeTponorum u ceptudukaumm (npo-
TOKo/ OT 14 mona 2017 r. Ne 101-M)

3a NpuHATNE NPOorosiocoBasu:

KpaTkoe HavmeHoBaHue CTpaHbl Kopg, cTpaHbl no MK CokpaleHHoe HanMeHOBaHVe HalWOHaNbHOIo opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTmsauuu

Benapycb BY loccraHgapT Pecnybnvkn Benapycb

Knprusunsa KG KblpreisctaHgapT

Poccusa RU PoccraHgapt

YkpanHa UA MWH3aKoOHOMPpa3BUTUA YKpauHbl

4 TMpukaszom depepanbHOro areHTCTBa N0 TEXHMYECKOMY pPeryainpoBaHunio U MeTponorum ot 14 gekabps
2017 r. Ne 1994-cT mMexrocygapcTBeHHblin cTaHgapTt FOCT 34233.6—2017 BBeAeH B AeiiCTBME B KayecTBe
HaumoHanbHOro ctaHgapTta Poccuiickoin ®epgepauunn ¢ 1 aBrycta 2018 T.

5 B HacTosilem ctaHgapTe yYTeHbl OCHOBHble HOPMATUBHbIE MOJIOXEHUSA CrieAyLWwnx MexayHapoaHbIX
CTaH4AapTOB:

- ISO 16528-1:2007 «KoTnbl u cocyabl, paboTatowume nog gasneHnemMm. Yacte 1. TpeboBaHunsa K pabouum
xapakTtepuctukam» («Boilers and pressure vessels — Part 1. Performance requirements», NEQ);

- 1SO 16528-2:2007 «KoT/bl 1 cocyabl, paboTawuime nog gassneHnem. Yacte 2. Mpoueaypbl BbINOHEHNS
TpeboBaHuii 1ISO 16528-1» («Boilers and pressure vessels — Part 2: Procedures for fulfilling the requirements
of ISO 16528-1», NEQ)

6 HacTtoswuii cTaHgapT NoAroToB/ieH Ha ocHoBe npumeHeHus TOCT P 52857.6—2007*
7 BBEOAEH BIMEPBbIE

8 NMEPEVN3AAHWE. Anpens 2019 r.

* MMprkasom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PEerynvMpoBaHuio 1 meTponorun ot 14 nekabps 2017 r.
Ne 1994-ct NOCT P 52857.6—2007 oTmeHeH ¢ 1 asrycta 2018 .
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NHopMaumna o BBeeHUN B AeicTBMe (NpekpaweHun gelicTBuUs) HaCTOSIWEro cTaHgapTa 1 uame-
HEHUI K HEMY HAa TEeppuTOPUM YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B yKkazaTensax HaunoHasbHbIX
CTaHfapTOB, U3gaBaeMbliX B 3TUX FocyjapcTBax, a Takke B CeTu VIHTepHeT Ha caliTax coOoOTBeT-
CTBYIOLWMX HaLMOHaNbHbIX OPraHoB Mo CTaHgapTu3auuu.

B cnyyae nepecmoTpa, M3MEHEHUA WM OTMeHbl HaCTOSLWEro cTaHgapTa CcooTBeTCTByLWas
nHpopmauua bygeT onybnmkoBaHa Ha opuuManbHOM MHTEpPHeT-cainTe MexXrocygapcTBEHHOrNo coeeTa
no cTaHjapTM3auum, MeTponorum n cepTudukaymm B kKaTanore «MexrocyfapcTBeHHble CTaHAap Thi»

© CtaHpapTtuHdopm, odopmneHne, 2018, 2019

B Poccuiickoii degepaunm HacToAWMn cTaHAapT HE MOXET ObiTb NOSIHOCTLID UAN
4acTMUYHO BOCMPOM3BEEH, TUPAXMUPOBAH M pacnpocTpaHeH B kayecTBe oduumMaibHOro
n3paHus 6e3 paspewerHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY perysimpoBaHuto
N MEeTPOosIorMmn



FOCT 34233.6—2017

0 ~N O O WN R

CopoepxaHue
OB TACTD MPUMEHEHM S c.itiieeititeitiee ettt e sttt e te e e e aate e e s beeessbe e e eabe e e e b ee e e 1h b et e aa b bt e e s b e e e 4a b et e 2a b be e eabe e a4 kb e e e st et e nabe e e e bb e e e antneennnns 1
HOPMABTUBHBIE CODBITKM ...utttititieeeeeeeeeee e e e e e e e e e e e e e e oo e e e e e e bttt et ettt ettt e e e e eeeaaeeaeaaeeaeaaaa s a s sabb b bee et e et et eeeaaaaeaeeasaaasasasaaaannnnnsnnnene 1
(@ FaTo T 2o = e =Y 1 - SRR 2
(O LaTTTY T o) o a1 s FO PP 3
YcnoBua NPOBEPKN HA MANTOLMKITOBYH TP OUHO CTD tieeeeiiiiiieiuiiiaeeeeeeeeeeenssunssaeseeeseeeeeasstsanseeeesereeessennnnraseeeereennnes 4
YNPOLWEHHbIA pacyeT HA MAMOLUMUKIOBYH MPOUHOCTD cuuvttieeiiiurrireeesiitttreeeesaistreseesssasssssessssssssseessasssssesssssssssessesssnsnes 5
YTOYHEHHbIN pPaCUYET HA MASTOLNKTOBYH MPOUHOCTD .eeteiitireateresaueeaasneeeesaseeessseeeeaseeesnseeessneeesnsseesanseeesseeesnsenesnnses 10

OnpepeneHne gonyckaeMoi amnanTyAbl HanpsHkKeHWid 1 AoNyCcKaeMoro Ynucna LMKNoB Harpyxexus .... 11
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(MYC Ne 12 2021 )
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M E X T O C Y A4 AP CTDBEUHUH bl W C T AHAAPT

Cocyabl 1 annapartbl
HOPMbl N METOAbl PACYETA HA NMPOYHOCTb

PacuyeT Ha NPOYHOCTb MPU MasIOLUKIOBbLIX Harpyskax

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

[Jara BBegeHns — 2018—08—01

1 O6nactb NpPUMeEHeHUsA

HacToAwwniA ctaHgapT ycTaHaBnMBaeT HOPMbl M MeTOAbl pacyeTa Ha MPOYHOCTb COCYAO0B M annapaTtos,
NPMMEHSIEMbIX B XMMUYECKON, HethbTerazonepepabaTtbiBalowWen U gpyrmx CMeXHbIX OTpPac/isAX NPOMbILWIEHHO-
CcTW, paboTalLwmx B YCNOBUAX MHOFOKPATHbLIX HArpy3oK OT AaB/IEHNSA, CTECHEHHOCTN TemnepaTypHbIxX aedop-
Maumnini 1 4pyrux BUAOB HArpy3ok Mpu ymcie LWUKIO0B HarpyxeHus He 6onee 106 3a Becb CPOK aKcnayatauuu.

PacyeTHble hopmy/ibl HACTOALWEro ctaHjapTa NPMMeHUMbl NPU YCI0BUK, YTO pacyeTHble TeMnepaTtypbl
He NpeBbIWakT 3HAYeHW, NP KOTOPbIX HEO6XOAUMO YUYMTbiBaTb NOM3y4YecTb maTepuasa B COOTBETCTBMM C
FOCT 34233.1. Ecniv OTCYTCTBYIOT TOYHbIE AaHHbLIX MO 3TUM Temnepartypam, TO PopMy/ibl MPUMEHUMbI MPU
pacuyeTHbIX TemnepaTypax, KoTopble He npeBbiwatoT 380 °C s yrnepoaucTtbix ctaneir, 420 °C — ans HU3-
KONermpoBaHHbIX U /IerMpoBaHHbIX cTanei, 525 °C — ans ayCTeHUTHbIX cTanein, 150 °C — ansa antoMUHUS 1
ero cnnasos, 250 °C — anga megu un ee cnnasos, 300 °C — an1a TutaHa v ero cnjasoB.

HacTosawmii ctaHgapT npumeHsietca coBmecTHo ¢ TOCT 34233.1, TOCT 34233.2, NOCT 34233.3,
FOCT 34233.9, NOCT 34233.11.

2 HopmaTnBHbIe CCbIIKU

B HacToAWwem cTaHAapTe UCMOMb30BaHbl HOPMATUBHbIE CCbINIKU Ha cnefylowme cTaHgapThl:

FOCT 34233.1 Cocygabl v annapatbl. HopMbl 1 MeToAbl pacyeTa Ha Npo4YyHocTb. O6uime TpeboBaHUA

FOCT 34233.2 Cocypgbl v annapatbl. HopMbl 1 MeTOAbl pacyeTa Ha NMPOYHOCTb. PacuyeT uunmHppuye-
CKMX M KOHMYeCKUX obeyaek, BbINYKNbIX U MAOCKMX AHULL U KPbIekK

FOCT 34233.3 Cocyabl u annapatbl. HOpMbl 1 MeTOAbl pacyeTa Ha NPOYHOCTb. YKpPEenaeHne oTBepcTuii
B o6eyaiikax 1 AHULLAX NPWU BHYTPEHHEM W BHELUIHEM [aBfieHUsX. PacyeT Ha NPOYHOCTb 06evaek v AHULY, npu
BHELHMX CTaTUYECKNX Harpyskax Ha wryuep

FOCT 34233.4 Cocypbl 1 annapatbl. HOpMbl 1 MeTO4blI pacyeTa Ha NMPOYHOCTb. PacyeT Ha NPOYHOCTb U
repMeTMYHOCTb Py1iaHUEBbLIX COeAUHEHWUA

FOCT 34233.5 Cocygbl n annapartbl. Hopmbl 1 MeToAbl pacyeTa Ha MPO4YHOCTb. PacueT obeuyaek u
OHUL, OT BO3AENCTBUA ONOPHbIX Harpy3ok

FOCT 34233.7 Cocyabl u annapatbl. Hopmbl M MeToAbl pacuyeTa Ha MNPOYHOCTb. Ten006MEeHHbIe
annapartbl

FOCT 34233.9 Cocyabl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NPOYHOCTb. AnnapaTbl KOJIOHHOIO
TMna

M3pgaHve ochuumanbHoe
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FOCT 34233.11 Cocygbl n annapatbl. HoOpMbl 1M MeToAbl pacyeTa Ha MNPOYHOCTb. MeTon pacuyeTa Ha
NPOYHOCTb 06eyaek 1 AHUL, C Y4eTOM CMELLeHUs KPOMOK CBapHbIX COeAMHEHUN, Yr10BaTOCTN U HEKPYTNOCTH
obeyvaek

FOCT 30780 Cocyabl u annapatbl cTasibHble. KomneHcaTopbl CUNbGOHHbIE U NINH30BbLIE. MeToAbl pac-
yeta Ha MPOYHOCTb

MpumeyaHune — [pu NOMb30BaHAN HACTOSLLMM CTaHAAPTOM LLenecoo6pasHo MPOBEPUTL AENCTBME CCbIIoY-
HbIX CTAHAAPTOB M KnaccumKaTopoB Ha OhMLMa/IbBHOM MHTEPHET-caiiTe MeXrocy4apCTBEHHOro coBeTa Mo CTaHAapTu-
3aupmn, MeTposiorMn 1 cepTudmkaummn (www.easc.by) wim no ykasatensiM HauMOHasIbHbIX CTaH4ApPTOB, U3AaBaemMbiM B
rocyfapcrBax, ykasaHHbIX B NPeAMCIOBUM, UK HA OdMLMaNIbHBIX caliTax COOTBETCTBYIOLMX HALMOHasIbHbIX OpraHoB Mo
CTanfapTuzaummn. Ecim Ha AOKYMEHT JaHa HefaTupoBaHHas CCblika, TO c/iedyeT UCMOo/b30BaTb AOKYMEHT, Ae/ACTBYOLLMIA
Ha TEeKYLLUMA MOMEHT, C YY4ETOM BCEX BHECEHHbIX B HEr0 M3MeHEHWI. EC/iM 3aMeHeH CCbII0YHbIV AOKYMEHT, Ha KOTOpbIi
[JaHa JaTupoBaHHasi CCblika, TO CrefyeT WMCMo/b30BaTb YKasaHHYH BEpCUi 3TOro JOKyMeHTa. Ecnv nocne nmpuHATUA
HaCTOALLEro cTaHAapTa B CCbIIOYHbIA AOKYMEHT, Ha KOTOpLIA AaHa JaTMpoBaHHas CCblfka, BHECEHO U3MEHeHWe, 3aTpa-
rMBatoLLee NnosioeHve, Ha KOTOpoe JaHa CCblka, TO 3TO MOJI0XKEHME NpUMeHsieTcs 6e3 yueTa faHHOro nameHeHus. Ecin
[OKYMEHT OTMEHEH 6e3 3amMeHbl, TO NOJIOXEHME, B KOTOPOM AaHa CCbl/Ika Ha Hero, NPUMEHSIETCS B YacTu, He 3aTparvBa-
toLeli 3Ty CCbIIKy.

3 0O603HayveHusa

B HacToAWweM cTaHfapTe NPUMEHEHbI criegyloume 0603HaYeHUsN:
— XapakTtepucTtuka matepunana, MlMa;

B — XapakTtepuctuka martepuana, Mlla,

c — cyMMa npubaBoK K pacyeTHOW TO/WMHE CTEHKN obGeuvaliku, MM;

Ct — MOMpPaBOYHbIA KOIPPULUNEHT, YUnTbIBaKLWMNI TemnepaTypy;

D — BHYTPEHHUIT gnameTp cocyga, MM;

Et — MoAy/b NPOAOJILHOW YNPYrocTu Mpu pacyeTHol Temnepartype, MMa;

[F] — [Jonyckaemoe pacTarMparliee nan cxmmaruiee ycunuve, H;

AFj — pasmax konebaHuin ycunus, H;

/ — WHAEKC Harpysku;

y — MHAeKc gns 0603HaYeHus Lukna HarpyxeHus (ogHoro Buaa);

H/ — Harpyska /-ro tuna (gaBsieHue, MOMEHT, YCUINE U AP. WA UX COBMECTHOE BO3AelCTBuE);
AH, — pasmax kosiebaHuii Harpysku /-ro Tuna (rnaBHOro U BTOPOCTEMEHHOrO0);

Ka — 3 eKkTUBHbIN KO3 PULUNEHT KOHUEHTPALUN HANPSHKEHWNIA;

[M] — JonyckaeMblil N3rnbatwLnini MOMEHT, H-Mwm;

AMj — pasmax konebaHusa marnbarwuwero MmomeHTta, H-mm;

Nj — YMC/IO LMK/IOB HarpyXeHusa y'-ro Buaa,;

[Nj\ — [0nycKaemoe 4YUCNO LUK/IOB HarpyXeHus y-ro Buaa;

N — YMC/O UUK/IOB HarpyXeHus;

[N] — [onycKkaemoe YUCNO LMKIO0B HarpyXxeHus;

nN — KO3 puymneHT 3anaca NPOYHOCTHN MO YUCAY LUKOB;

na — KO3(hhuMUMeHT 3anaca NPOYHOCTN MO HaAMPSHKEHUSAM;

p — pacyeTHOe JaB/ieHue B COCyfe B COCTOSHUM aKcnayaTaumu nam ucneitaHus, MMa;
[p] — ponyckaemMoe BHYTpeHHee U3ObITOYHOE UMN HapyxHoe gaBneHue, MMa;

Apj — pasmax KkonebaHusa paboyero gasnexHus, MMa;

S — TOJILMHA CTEHKM cocyha, MM;

q — KO3(h(PMUNEHT YyBCTBUTE/IBHOCTM K KOHLEHTpaUWUN HanpsHXXeHWi;

Rm/t — BPEMeHHOe CONpOoTMB/IEHNE MaTepuana npu pacyeTHoli Temnepatype, MMa;

ATT — pasmax KonebaHua pasHOCTM TemnepaTtyp ABYX COCeHUX TOYeK CTeHku cocyaa, °C;
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ATg — pasmMax KonebaHuil pacyeTHbIX TeMnepaTyp B MecTax COeAMHEHUS ABYX MaTepuanoB C pas/inu-
HbIMWU KO3 uumneHTamMmm NMHENRHOro pacwmnpenus, °C;

t — pacuyeTHas Temnepartypa, °C;

U — KO3(p(PMUMEHT INHENHOTO CYMMUPOBAHNA NMOBPEXAEHNIA;

a, a.,, a2 — TemnepaTypHble KO3 PULUNEHTbI IMHERHOTO pacwnpeHus matepuanos, 1/°C;

8 — BEe/IMYNHA CMEeLLEeHNA CPeANHHbIX MOBEPXHOCTEW NMCTOB, MM;

r| — KOS (PUUMEHT, YUNTbIBAKOWNA MECTHbIE HAMPSKEHUS;

£ — KOS(h(PUUMEHT, YUNTbIBAKOLWNA TUN CBAPHOTO COEAUNHEHUS;

oa — amnnuTyga HanpsbkeHuii, MMa;

[a] — [onyckaemoe HanpshkeHue npu pacyeTHoin Temnepatype no NOCT 34233.1 ans paccmaTtpuBae-
MOro 3afiemeHTa cocyga, Mlla;

[oa] — ponyckaemas amMnautyga HanpshkeHuin, MMa;

Agx; Aoy; Aoz; ATxy; Atxz; AXyz — pa3maxy COCTaBNALWMX HanpsxeHuid, MMa;

[Jo.,; o2; Ao3 — pasmaxu rnaBHbIX HanpsxeHunin, MIMa.

4 O6wme NonoxeHus

4.1 PacyeT Ha MasioLMK/0BYH NPOYHOCTb MPOBOAAT AJii COCYAO0B U annapaToB, KOTOpble OTBeYaloT yc-
JIOBMAM MPOYHOCTU MPU CTATUUYECKON Harpyske.

4.2 PacyeTHOE YMC/IO LUMK/IOB HarpyXeHus cocypa wnu annaparta onpegenstoT Ha OCHOBAHMM YCTAaHOB-
JIEHHOTO B [OKYMEHTaLMN pexuma 3KCnjyatauuM U pacuyeTHOro Cpoka Cryxobl.

4.3 o4, UMK/IOM HarpyXeHusi NoHMMAaloT Noc/eloBaTe/IbHOCTb M3MEHEHUSI Harpysku, KotTopasi 3akaHuu-
BaeTCsl NepBoHayasibHbIM COCTOSIHMEM W 3aTeM MOBTOPSIETCS.

4.4 Mop pasmMaxoMm KosieGaHusi Harpysku crieayeT NMOHMMaTb PasHOCTb MEeXAY MaKCMMasibHbIM U MUHU-
Ma/ibHbIM 3HAYEHMAMMN Harpy3ok B TeYEHWe OfHOro Lukna.

Tax(py;0)- min(py; 0);
AFj = max"Fy; 0)-min"Fy; o);

Ap.

AMj = max\Mj;o0)- min\Mj; 0)-
B COOTBETCTBUMN C PEXMMOM 3KCNayaTauum pasMmaxu KonebaHuin Harpy3ok MoryT 6biTb pasHbiMU. YC0B-
HO UX pas3feniaT Ha rnaeHble (TUn 1) M BTOpOCTEneHHble (Tun 2) (CM. pUCyHoK 1).

PucyHok 1, nuct 1 — 3niopbl LUMKI0B Harpy>XeHus
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K Pasmax
AHn Harpyskm
1-ro tvna

V1- 2 uukna Bpems

AH | Pa3max
AHR Harpysku
2-ro Tmna

y-
2 =3 uukna Bpewms

PucyHok 1, nuct 2

Ha pucyHke 1 ana ynpoweHUsa pacyeToB aNOpbl LUKIOB HarpyXxeHus npeacraBfieHbl B BUAe Npsamo-
YrO/IbHUKOB, NPV 3TOM YMCNO UMKIOB onpefensercs npu NOCTOAHHOM pa3maxe KonebaHus Harpysku.

4.5 lMpw pacyeTe Ha MasoOLUKIOBYH NMPOYHOCTb YUYUTLIBAKT Cnefylowme LUKbl HarpyXeHus:

- paboune Uuknbl, KOTOPble MMEKT MECTO MeXAy MyCKOM U OCTaHOBOM paccyuTbiBAEMOro cocyja u oT-
HOCATCH K HOPMasibHOW 3KcnayaTtauum cocyaa;

- UMKAbl Harpy>XXeHusa npyv NOBTOPSIOLWLMUXCA UCNbITAHUAX AABMEHNEM;

- UMKNbl 4ONOIHUTENBbHBLIX YCUNIA OT BO34ECTBUA TPY6ONpPOBOAOB Ha 3/1IEMEHTbLI cocyda Wav annapara
yepes KpenneHue;

- LMK/bl Harpy>XeHus, Bbl3BaHHbIe CTECHEHHOCTLIO TemMnepaTypHbiX gedhopmMaumnii Npu HOpMasabHOM 3KC-
nayatauum cocyga.

4.6 MNpn pacyeTe Ha MasIOUMKIOBYH MPOYHOCTb HE YUYUTLIBAKT UNK/bl HArpyXeHus:

- OT BETPOBbIX U CelicMUYeCcKnx BO3aelicTBUIA;

- OT Harpy3oK, BO3HMKaKLWMNX NP TPAHCMOPTUPOBAHUN N MOHTAaXEe;

- OT Harpy3ok, y KoTopbiX pa3max konebaHuii He npeBbiwaeT 15 % fONyCTMMOro 3Ha4eHns, yCTaHOB/EeH-
HOro Npy pacyeTe Ha CTaTMYeCKyl MPOYHOCTb (3a UCKIOYEHWEM ayCTEHWUTHbIX CTasei, ANS KOTOPbIX pasmax
kKoneb6aHunin He [OMKEH npeBbiwaTth 25 %). Mpyn onpefeneHnn cymMmbl pa3MaxoB Harpy3ok OT pas/inyHbIX BO3-
OEeNCTBUI He yuMTbiBalOT BTOPOCTENEHHbIE pa3mMaxin KonebaHuii Harpy3ok, KoTopble cocTaBnsioT MeHee 10 %
BCEX OCTasIbHbIX Harpy3ok;

- TeMnepaTypHbIX Harpy3oK, Npu KOTOPbIX padMax kosiebaHus pasHoOCTU TemnepaTyp B ABYX COCEAHUX TOu-
kax meHee 15 °C. lNopg cocegHUMM ToukaMu criefyeT NOHMMAaTh [Be TOUYKM CTEHKN COCyAa, paccTosHue Mexay
KOTOPbIMW B MEPUAMOHANIBHOM HanpaB/ieHUN He npesbiwaeT >/20 «S. ANA NN0oCKMX 3/1EMEHTOB A8 Nepenajos
TemnepaTtyp no TonuwmHe obeyaek cocegHMe TOUKM ONpefensaioTcs Kak [Be TOYKM Ha HOpMasau K NOBEPXHOCTU;

- pa3amaxoB KonebaHuini TemnepaTtypbl B MECTe COeAMHEHUA MaTepuanoB C pas/IMYHbIMU KO3 rLMeEH-
TaMy IMHENHOro paclupeHuss, kKoTopble He npesbliwakT 50 °C.

4.7 Pasmaxu konebaHuii Harpy3ok onpeaenstoT Ha OCHOBaHMM pabounx Harpysok.

4.8 Uncno UMKNOB HarpyXeHuss onpefenstoT no YCTaHOB/IEHHOW B AOKYMEHTaLUW AOJITOBEYHOCTU CO-
cyfa nnv annaparta.

5 YcnoBua NpoBepPKM Ha MasTOLVK/IOBYHO MPOYHOCTbL

51 HOBepOHHbIVI pacyeT Ha Ma/1IoUnKNOBYH NPOYHOCTb BbIMOJ/THAKT HA OCHOBE aHa/im3a 06U.I.er0 N MEeCTHOrIo
HaMpPsAXXeHHOro COCTOAHUA C LEeNbio UCKIIYEHNA NOABMEHUA TpeLwnH. Pacuet Haﬂpﬂ)KeHI/IVI npoBoaAT B Npeanoso-
XeHnn l'IVIHeI7IHO-yI'IpyFOFO noeegeHna martepuasa, 3a UCKNKYEHNEM ocobo OrOBOpPEHHbLIX criyyaeB. [MoslyyeHHble
aMnnnTyabl YCNNOBHbIX YNPYrnx HaﬂpH)KEHMVI He OO0JDKHbI npeBblilaTtb AonyCkaeMble aMNInTyabl HaHpH)KeHMVI.

5.2 PacyeTt Ha ManounKNoBYH MPOYHOCTL NO pasgenam 6 nm 7 He NPOBOLAT, eCNu ANA BCEX 3/IEMEHTOB
COCyA0B BbINO/HAKTCA cneaytouine ycnoBua:

a) obuwee yncno Lnknos Harpy>xeHuna 3a BeCb CpPOK 3KCnayaTauunnm He npesbillaeT:
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1) 103 unknoB — [NA cTalibHbIX COCYAOB M annapaTtoB, COCy[oB U3 natyHu mapok JIC59-1, 163,
cnnasoB allOMUHUA Mapok AMr2 n AMr3, TutaHa u TUTaHOBbLIX cnslaBoB Mapok BT1-0, BT1-00, OT4-0, ATS;
2) 3 + 103 unknoB — ANs COCyAoB M3 Mean mapok M2, M3, M3p n cnnaBa anloMuHua mapkn AMuC;
3) 0,2 « 103 uMKNoB — A1 COCYAOB U3 faTyHW Mapok JHKMu59-1-1, /71062-1 n cnnaBoB altOMUHUA
Mapok AMr5 n AMr6;
4) 106 uMKNOB — ANA COCYyAOB M3 aNtoMUHMSA Mapok A-85, A-8, AL00, AAOM, AL1M;
6) BCe U3MEHEHMUS Harpy3ok y0BNEeTBOPSAT yCN0BUAM 4.6;
B) MMEKTCA MOJIOXMTENIbHbIE pe3y/bTaTbl 3KCN/lyaTauunm aHasorM4yHOro cocyfa npu Tex Xe YCNoBUsX
pa6OTbI N B TeYyeHne BpeMeHn He MeHee pacquHoﬁ AO0NITOBEYHOCTW.
5.3 Ecnn ycnosus no 5.2 He BbINOSIHAKTCA, TO NPOBOAAT IMGO YNPOLLEHHbI, NNO60 YTOYHEHHbIN pacyeT
Ha ManouMK/OBY NMPOYHOCTb MO pasgenam 6 un 7.
JlonyckaeTcsa He NPOBOAUTb YTOYHEHHbIN pacyeT, ecnu no pasgeny 6 nosyyeHbl NONOXUTENbHbIE pe-
3y/nbTaThl.

6 YNpOLEHHbI pacyeT Ha MasIOLUK/IOBYHO MPOYHOCTb

6.1 YcnoBue MasnouuKioBOW NMPOYHOCTU GYAET BLINOMHEHO, €CAU aMNAnTyAa HanpshKeHWid, BO3HUKalo-
WMX NpU 3KcnayaTaunm cocyfa, He NpeBblllaeT JONyCKaeMylo aMnauTyay HanpskeHuid Ans 3afaHHoro uncna
LMKNOB.

aaf£[°a} 1)

Jonyckaemyilo amnnuTyay HanpskeHwii onpenensioT no pasgeny 8.
6.2 lMpu 3apaHHOW aMnauTyAe HanNpsHKeHWi ycrioBUMEe MaslouuK/I0BOM NPOYHOCTM GyAEeT BbIMOJIHEHO,
€Cc/y 3KCNyaTalMoHHOe YUC/O LUK/I0B He MpeBbIaeT AoMNycKaeMoe YUCO LUK/IO0B.

w<[w]. )

JonyckaeMoe 4nc/o LMK/I0B HarpyxeHusi onpegensioT no pasgeny 8.
6.3 Ecnu npouecc HarpyXeHusi COCTOMT U3 psiia UMKIOB Ay C pasHbIMWU aMnMTyaamMmu HanpskeHuidt ot
OZHOI NN HECKONIBKUX TUMOB HArpy30K, [i/1 BCEX HArpyXXeHHbIX 3/IEMEHTOB COCYAa A0/KHO OblTh BbIMOMIHEHO

ycnosue
N,
<1. (3)

M

Jlonyckaemoe 4ncnio UMKI0B HarpyXeHus y-ro Buga onpefensatoT no pasgesny 8 B 3aBUCMMOCTU OT aM-
NAUTYAbl HANPAXEHWA ANA LMKia HarpyXxeHusay'-ro suga.

6.4 AMNANTYLY HaNpsHKEHWI A5 UUKAA HarpyXXeHus y-ro Buga BblYUCAAT No popmyne
Apj AF  AMj

+ Wl eocATT} +|Ei« ,-£ 2a2|aly.), 4

M +W +M J"' 2
roe £ w 1) onpeaensaoT no tTabnuuam 1 m 2. MNpu pacuyeTe rnagkoli obeyvaiikn koadpuumeHT £ npuHMMaeTcs
TOJIbKO ANS NPOAOJIbHbIX CBapHbIX WBOB, [F] n [M] onpegensatT no FTOCT 34233.2 n FOCT 34233.3.

oa:

Tabnuya 1— OnpegeneHve koapduumeHTa £

Tun cBapHOro wBea unn coeHeHNe 3/1IEMEHTOB lMNpumep cBapHOro wsa 4

CTbIKOBblE CBapHbIe LBbI C NOJIHLIM NMPOBAPOM
W NN1aBHbIM MEPEX0LoM

TaBpoBble CBapHble LWBbI C MOJHLIM NMPOBAPOM
1 NNaBHbIM NEepPexoioM
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MpoponxeHne Tabnuubl 1
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OkoHuyaHve Tabnuupl 1

Tun cBapHOro LWBa WM coeguHeHe 3/IEMEHTOB MNpumep cBapHOro wsa 4

CBapHble LUBbI M/IOCKAX NMPUBapHbIX hiaHLEB

15
C KOHCTPYKTUBHbIM 3a30pOM

MpumedyaHune — 3HadyeHue 4 AeliCTBUTENLHO TOMBLKO B TOM C/lyyae, Korga noliadb MonepeyHoro ceve-
HUS 1 MOMEHT COMPOTUB/IEHUSI CBAPHOTO COEAMHEHUs] He MeHbLUe COOTBETCTBYIOLMX 3HAUYeHW B Havnbosiee crabom
3niemMeHTe y3na.

Tabnunya 2— OnpegeneHne koahduumeHTa n
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MpopomkeHne Tabnuubl 2

Y3en nnu anemeHT cocyga

MprBapka BCTbIK cpaH-
La Cc nnaBHbIM Nepexo-
oM

O6euaiika C KOJbLIOM
XECTKOCTU

OT6opTOBaHHas YacTb
Topocdhepnyeckoro
[AHVLLA Y KOHUYECKOI
ob6eyaiiku

[Nonoroe  KOHW4Yeckoe
JHULLE C OTOOPTOBKOM

KoHunyeckoe [Hvwe
6e3 nepexoga

OT6opTOBaHHasi 4acTb
TOpoccheprnyeckoro 1
KOHMNYECKOro AHuLa

Mnockoe ApHUWE WK
KpbllLKa C OTBEPCTMEM,
TpybHasn pelueTka

PacueTHblit aneMeHT

O6onouyka n conaHew,

Ob6evalika

TopoBbIii Nepexof,

O60104Ka

O605104Kka

MecTo coeguHeHust
OHVLWa ¢ obevaiikoi

[OHuue, KpbILLKa,
TpybGHas pelueTka

3cKun3 y3na

2,0

3,0
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MpogomkeHne TabnuLbl 2
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OkOHuYaHve Tabnuubl 2

Y3en nnu anemeHT cocyga PacueTHblit aneMeHT 3cKn3 y3na n
BonTbl 1 WNWbKKX Pesb6a
(Rm> 540 MMa)
Cdpepuueckas kpbiwka  Cchepuyeckuii
C KOMbL,OM CerMeHT
LinnnHapurueckas
obevaiika 1 nno-
CoefyHeHue ¢ obevail-  ckoe gHulle 6e3
KOl MAOCKOro AHuUWA ¢ oTBepcTusi(onpene-
OTOOPTOBKON WM Bbl-  NISOWUM SBASIETCA
TOYKOIA 3neMeHT ¢ 6onee
HU3KUM Jonyckae-
MbIM AaB/IEHNEM)
LUnnuHpaprnyeckas
obeyvaiika 1 nno-
CoegvHeHne ¢ obe- ckoe gHulle 6e3
yaiikoi npuBapHbIX  OTBEpCTUA (onpeae- 50
NAOCKMX OHWLL OCTa/lb-  NISIOWUM SIBMSIETCS '
HbIX TUMOB 3/1eMeHT ¢ bonee
HM3KUM Jonyckae-
MbIM AaB/IEHNEM)
7 YTOYHEHHbIN pacyeT Ha MaslOLUUKIOBYHO MPOYHOCTb
7.1 YTOYHEHHbIN pacyeT Ha MasouMKIO0BYIO MPOYHOCTb OCHOBAH Ha ONpefenieHUun HanpsxeHuin ans

NIMHEHO-YNpyroro Matepuana no Teopun nnactuH, 060104eK, Konew 1 6asnok.

Mpn pacueTe onpefensatoT rnaBHble HaMNpPsXeHUs B Hanbonee HarpyxeHHbIX y3nax. g kaxaoro smga
Harpy3kuM paccuymTbiBalOT padMax OTAEe/bHbIX COCTaBAALWMX HanpsxeHnn Aax; foy; Aox; ATxy; A4TX2; AXyz Kak
pa3HOCTb HanpsXXeHuit 060UX HarpyXeHHbIX COCTOSHUIA, BXOAAWMX B LMKN. Pa3max rnaBHbIX HanpsXeHuin
[Ocu; [o2; fa3 paccunTbiBalOT Kak rMaBHble HaNps)XeHUs npu AelicTBMKU B BbIGPAHHOI cucTeMe KoopAuHaT Ha-
NPSHXXKEHWN, paBHbIX pa3maxaM OTAeNbHbIX COCTaBAIOLWNUX HANPSKEHUN.

OnpepeneHne cocTaBAAWMX HANPSHXXEHUA B pasnMyHbIX y3nax cocyga npusegeHo B NOCT 34233.4,

FOCT 34233.5, TOCT 34233.7, TOCT 34233.9, TOCT 34233.11, TOCT 30780.

CocTaBnsitowme HanpskeHWd MOXHO onpefensiTb No cneunanbHbIM MeToaMKaM Wan 3KCnepumeHTaslb-

HbIMN MeTodaMMun.

AMNAUTYAY HaNPsHXeHUd Ans KaxAoro Lukaa BblYUCASOT No hopmMyne

aa=-"-tax||AcTl-Aaz2|;|fa2- [03|;|

—A<r3}.

[JonyckaeTcss aMnMTyy HanpsbkeHuil BbIYUCASATL Mo opmyne

K |

cCB =—

nnun

10

+ [a* + Aa* - Aaxcy - AaxAcz- AyAoz +3(JIxy + ATN + ATH)

aa=wV/

2

2

\

" JKT2) +(ACT2-A03) +(ACT1-A03)/

©)

(6)

@)
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[Ona nnockoro HanpsiXeHHOro COCTOAHUA NpU rNaBHbIX HanpsxeHuax Aol w a2 (Jlo3 = 0) amnnantyga

HanpsHKeHuii paBHa
< L.

aa =— nnaxuno, - fa2|; |AL2|; (8)

WM JONycKaeTcsl BbIYUCAATD aMNIMTyAy HanpsbkeHuii no dhopmyne

oa= + [0?' - ApAOs. 9)
7.2 3hpekTMBHbIN KO3(hPUUMEHT KOHUEHTpaUMN HanpshxeHnii Ka onpegensatoT no popmyne
KO =1+<r(0 s-1), (10)

roe 0 < q < 1 — kKoadhuLMeHT YyBCTBUTE/TIBHOCTU K KOHLE@HTPaL MU HanpshKeHni;
a0 — TeopeTuyecknii KO3(PULNEHT KOHLEHTPALUN.
g 1 ao onpefensioT B 3aBUCUMOCTH OT NPUMEHSEMbIX MATEPUASIOB U KOHLEHTPaLUU HanpshKeHui.
Mpn OTCYTCTBUM TOUHBIX AAHHBIX

Ko = (11

roe £ onpegensoT no tabnuue 1.
[TO — ans wnudoBaHHbIX NOBEPXHOCTEN CBApPHLIX LUBOB;
P= Ul Ana HeobpaboTaHHbIX NOBEPXHOCTEl CBapHbIX LUBOB;
® — KoadhpULMEHT NPOYHOCTM CBapHbIX WBOB onpegenstoT no FOCT 34233.1.

7.3 Mpy N3BECTHLIX 3HAYEHUAX aMNINTYAbl HANPsXXeHWii NMbo NPOBepPSAIT yc0BMe NpPoYyHOCTH no cop-
myne (1), nn6o onpepensanT gonyckaemoe 4ucno uuknios no cdopmyne (13) n BbINOMHEHME YyCNOBUIA NpoY-
HOCTU no dhopmyrne (2).

Ecnu cocyn pa6oTaeT nNpu pasfiMyHbIX pexmnmax HarpyxXeHus, To onpefenstoT onyckaemoe YMcno uu-
KNOB ANA Kaxporo suga HarpyxeHus [Nj\ u BbInosiHEHWE yCNoBUiA NpoYHoCcTU no copmyne (3).

8 OnpepgeneHve aonyckaemMowm aMmnanTygbl HaNpsHKeHUA 1 4ornyckaemoro ymcna
LMKIOB Harpy>eHus

8.1 Jonyckaemyl amnautygy HanpsxeHuii onpegensawT no rpadukam, MpuBeLEeHHbIM Ha PUCYH-
Kax 2— 10, uan BblYUCNAKT No popmyne
B
0a] = Cf (12)
n /u*u
8.2 Jlonyckaemoe 4uCNOo UMK/IOB HarpyXeHus onpegensawT no rpadukam, NpuUBEAEHHbIM Ha PUCYH-
Kax 2— 10, nan BblYUCAAKT No hopmye
1 ACf
B (13)
nN
* 4
Ecnu cra < — , TO YMCNO LMKIOB COOTBETCTBYIOLLIEro BUAa He OrpaHuymBaloT U UX BAWAHUE Ha NpPoY-

HOCTb He yLWITbIBay%—T.

8.3 A, B un CtonpepenstT no Tabnuue 3.

8.4 KoathhuumeHTbl 3anaca NPOYHOCTM MO YUCAY UMKAOB M KO3 MUMeHTbl 3anaca NPOYHOCTM NO Ha-
Nps)XXeHNAM A0/IKHbl COOTBETCTBOBATb:

- AnAa ctanbHbIX cocynos — nN = 10; no = 2,0;

- ANg cOCyAoB U3 anloMnHNA, megm u ux cniasos — nN = 20; na = 2,0,

- AnAa cocygos M3 TUTaHa u ero cnnasoB — nN = 30; na= 2,5.

8.5 B cnyyae coeAuHEHUS mMaTepuanoB C pasHbIMW MeXaHW4YeCcKMMU XapakTepucTukamu onpepensio-
WKUm siBNsieTcs MaTtepuan, galownuii MeHblee 3HadeHune [cal u [A].
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PuUcyHok 2 — PacueTHasi KpuBasi yCTasloCTV 4151 YINIEPOAUCTBIX CTasleld
(npv A = 0,6-05 Mra, B = 150 MMa, T= 380 °C)

MpumeyaHune — padvk, NPMBEAEHHBI HA PUCYHKE 2, MOXET BbITb MCMOMb30BaH A4/15 ONpefesneHns Aonycka-
eMoli amnAnTy bl HanpPsHKEHU 1 AOMYCKAEMOro YMca LUMKI0B HarpyXXeHus Ans YrnepoancTbiX cTaneld ¢ niakmpoBKo 13
ctasim 08X13 npu I He 6onee 380 °C.

[fj. MMa

PucyHok 3 — PacueTHast KpmBasi yCTasloCTV [/19 HU3KOMErPOBaHHbIX W NIETMPOBaHHbIX cTasnel
(npn A = 0,45-105 Mrla, B = 170 Mrla, T= 420 °C)

MpumeyvyaHune — padmk, NPUBEAEHHDIN HA PUCYHKE 3, MOXET ObITb UCMNO/MBL30BaH A1 ONpeAesnieHns fonyckae-
MOV aMMANTYAbl HANPSHKEHWI 1 LOMYCKAEMOrO UMCa LMKIOB Harpy>XeHust 4151 HU3KOSIErMPOBaHHbIX CTaneld C NIaknupoB-
Ko 13 ctanm 08X13 npu T He 6onee 420 °C.

12
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PrcyHok 4 — PacueTHas KpuBas yCTasiocTu A1 ayCTEHUTHbIX CTanei
(npn A =0,6K05Mla, B =170 MIMa, T - 525 °C)

PucyHok 5 — PacueTHas kpuBasi ycTaniocTu ansi kpenexHolx ( Rm> 700 MIMa) ctanei
(npn A = 0,25-105 MrMa, B =280 Mra, I = 350 °C)

13
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1— AMuC, AMr2, AMr3 npu A =0,18-105 Mra, 6 =34 Mla, 7= 150 °C; 2— AMr5, AMr6 npu A = 0,86-K04 MIMa, b =84 MlMa, 7= 150 °C

PucyHok 6 — PacueTHasi KpuBasi yCTaslocT A/1s1 CN1aBoB a/ltoMUHUSA

bl Mra

1— M2, M3, M3p npn A = 0.39-105MMa, b = 76,5 MMa, 7= 250 °C;
2— JIC59-1-1, N63, 1062-1, /DKMy npun A = 0,3-F05Mrla, 6 = 108,8 Mla, 7= 250 °C

PucyHok 7 — PacueTHasi KprBasi yCTa/locTu /il CNjiaBoB Meau
14
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[aj, MMa

BT1-0, BT1-00 npn A =0,46105 Mrla, B = 45,2 MlNa, 7= 300 °C; 2— OT4-0 npn A = 0,33-05 Mla, B = 58,8 Mla, 7= 400 °C

PucyHok 8 — PacueTHas kpuBas yCcTasioCTu 419 CMaBoB TUTaHa

bl . MMa

PucyHok 9 — PacuyeTHasa kpuas ycTasiocTu 4J/1a crijiasa TutaHa AT3
(npn A =0,31H0 5MMMa, B = 133,6 MIMa, 7= 350 °C)

15
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PucyHok 10 — PacyeTHas KpvBasi yCTa/IOCTH /1S YTIePOAUCTbIX U HA3KONETMPOBaHHbIX CTaslen

C NaKNPOBKOI M3 ayCTEHNUTHbIX CTauiell (Mpy TemnepaType He 6osee 380 °C)

Tabnuuya 3— Xapakrepuctukm A\n B, koadhcpuupmeHT Ct

Martepwuan

YrnepoaucTble ctanm

Hwn3konernposaHHble 1 IerMpoBaHHbIe CTaun

AyCTEHUTHbIE CTauIn

BbicokonpouHble cTanv ANt 60/1ToB
Rm> 700 MMa

Cnnasbl asltoMyHuA mapok AMuC; AMr2; AMr3

CnnaBbl afilOMUHMSA Mapok AMr5; AMr6

Meab mapok M2; M3; M3p

MegHble cnnasbl mapok JIC59-1; J163; /1062-1;
JDKMU,

16

A, MMa

0,60 =105

0,45 - 105

0,60 « 105

0,25 - 105

0,18 - 105

0,86 - 104

0,39 - 105

0,30 - 105

B, MMNa

0,4Rmf

O>(Y)

0,4Rmf

O,4Rmit

0,4Rm/f

0ARMf

Q, (tb°C)

2300-f
2300

2300- 1
2300

2300-t
2300

2300-f
2300

2300 -t
2300

2300-f
2300

3200- 1
3200

3200- 1
3200



OkoHYyaHue Tabnuubl 3

Martepwnan

TutaH mapok BT1-0; BT1-00

TutaHoBbI cniaB Mapkn OT4-0

TuTaHoBbIN cniaB Mapku AT3

A, MMa

0,46 - 105

0,33 « 105

0,31 « 105

FOCT 34233.6—2017

e, MMa Ct, (tB°C)

1200-t
1200

1200-t
0rm It 1200

3200- 1
3200

17
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KnoyeBble c/noBa: cocyAbl U annapartbl, HOPMbl 1 METOAblI pacyeTa Ha NMPOYHOCTb, MasloUUKI0BbLIE HArpys3ku
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