®ENEPAJIbHOE ATEHTCTBO

NOo TEXHUWHECKOMY PEIYJIiIMPOBAHUIO U METPOJIOIUA

HALUWOHAINBbHbBINW rOCTP

CTAHOAPT
POCCUNCKOW
OPEAEPALUNMN

Cocyabl n annapaTtbl BbICOKOro AaBrieHUA

HOPMbI U METObl PACHETA HA INMPOYHOCTDb

PacuyeT umnuHapu4yeckux obevyaek, AHULL,
pnaHueB, KPpbILUeK.
PekoMeHAaLuM NO KOHCTPYUPOBAHUIO

EN 13445-3—2002
(NEQ)

N3paHue oomLumanbHoOeE

MockBa
CrangapTuHdopm
2012


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

[OCT P 54522—2011

[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 PASPABOTAH OTKpbITEIM akUMOHEPHBIM 0bLLecTBOM «PKYyTCKMA Hay4YHO-UCCNeaoBaTeIbCKUA K
KOHCTPYKTOPCKAN UHCTUTYT XUMUYECKoro N HedptaHoro mawmnHoctpoeHua» (OAO «UpkyteckHUNxnmmalwy ),
OTKPbITEIM akUMOHEPHbIM 0bLLEeCTBOM « BCepOCCUNCKUN HayuvHO-UCCNeaoBaTeNbCKNIN N NPOEKTHO-KOHCTPYK-
TOPCKUN UHCTUTYT HedpTaHoro MmawmnHocTpoeHusa» (OAO «BHUANHEOGTEMALLY ), OTKpbITEIM akKUUWOHEePHBIM
obuwlectBoM  «Hay4dyHo-uccnegoBaTeNbCKUAM  UHCTUTYT  XUMUYECKoro  mawuHoctpoeHus»  (OAO
«<HANXUMMALL»), ®enepanbHOMU cny>XO0oM No 3KONOrM4YeckomMy, TeXHOTIOTUYECKOMY N aTOMHOMY Haa3opy
(PocTexHaasop)

2 BHECEH TexHunyeckum komuteTom no ctaHgaptusaunm TK 23 «TexHuka n TexXHONornm 4obbivm v
nepepaboTkm HedbTU N razan

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE MMpukasom PenepanbHOro areHTCTBa no TEXHNYECKOMY
perynmpoBaHunto M Mmetponorinn ot 24 Hoaopa 2011 r. Ne 598-cT

4 B HacToduweM cTaHgapTe y4TeHbl OCHOBHbIE HOPpMaTUBHbLIE NONOXEHUS crneayrolWnx MexxayHapoaHblX
ctaHgaptoB: HOupektuBa 97/23/EC Ha ObopyaooBaHue, paboTawuwee noa aasneHuem (97/23/EC
«PED — Pressure equipment directive»); EH 13445-3—2002 «Cocyabl, paboTtalwlwme noa gaBneHmem bes
orHeoro noasoga tennoThkl. HacTb 3. KoHcTpyKuua» (EN 13445-3—2002 «Unfired pressure vessels — Part 3;
Design»)

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOPpMaUUOHHOM YKazamerne «HalyuoHalbHble cmaHOapmabi», a mekcm UaMeHeHUU U rornpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPpMaUUOHHbLIX yKazamernsax « HayuoHanbHble cmaHOoapmely. B criydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauwe20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXKeMeCsI4HO U30asaeMoM UHpopMaylUOHHOM yKkazamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaeay-
rowas UHgbopmayus, yeeooMIieHUe U meKkcmaei pa3Melaromcs makxe 8 UHpopMalyUoHHOU cucmeme obuieao
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem

© CtaHgapTuHgpopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma o6es paspeweHnsa PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

Cocyabl n annapaTtbl BbICOKOIro AaBrieHUs

HOPMbI A METObl PACHETA HA TIPOYHOCTb

PacueT umnuHapuyeckux obevaek, agHuL, pnaHueB, KpbiweK. PekoMeHOauun no KOHCTPYUPOBaHUIO

High pressure vessels and apparatus.
Norms and methods of strength calculation. Calculation of cylindric shells, heads, flanges, covers.
Design recommendations

NaTta BBeaeHna — 2012—06—01

1 ObnacTtb NpUMeHeHus

HacTodawuny ctaHgapT ycTaHaBNMBaeT HOPMbI U MeToAdbl pacyeTa Ha NMPOYHOCTb NMPU CTAaTUYECKOM Harpy-
XeHUN 1 pekoMeHOaLuUnm no KOHCTPYUPOBaHUIO COCYAOB M annapaTtoB (danee — cocyAoB) CTallbHbIX KOBaAHLIX,
KOBAHOCBaPHbIX, MHOTOCIIOUHBIX A OAHOCIIOUHbIX, U3rOTOBIIEHHbIX N3 MOKOBOK U TMCTOBOIO NpokKaTa, paboTato-
LWMX Noa genctemem BHyTpeHHero gasneHus cebie 10 go 130 MIMa'l), npumeHsaemMbix B ra3oBoin, HebTAHON,
HePTEXUMNYECKON, XUMUYECKON MNPOMBILLUNEHHOCTU, MPOU3BOACTBE MUHEpanbHbIX yaobpeHUn 1 Apyrux
CMEXHbIX OTpacnax NpOMbILLIEHHOCTN.

PacyeTHble popMynbl HACTOSALWEro ctaHgapTa NPUMeEHUMbI NpKU YCNOBUKU, YTO CBOUCTBA MaTepuUanos,
TpeboBaHUSA K KOHCTPYKLU M, U3TOTOBMNEHUIO N KOHTPOMIO OTBeYatoT TpeboBaHNAM HOPMAaTUBHBLIX AOKYMEHTOB
Ha U3roTOBMNEHME N YTO pacyeTHble TeMNepaTypbl He NPeBLIWAKT 3HAYEHUN, NPU KOTOPLIX HACTYNaeT NoN3y-
YyecTb MaTepuarnos.

[Tpn OTCYTCTBUU TOUYHBLIX AAHHbLIX O TeMnepartype, Npu KOTOpou HeODXOAMMO YyUUTbIBaATb MOM3YYECTb
MaTepuana, QopMynbl NPUMEeHUMBbI A9 pacH4eTHOM TeMmnepaTypbl CTEHKU COCYyaO0B, He NpeBbillaoLlWen: ang
yrnepoguctonctann 380 °C, ana HM3KonermpoBaHHoU U cpegHenernposaHHou ctanen420°C nagna aycTeHUT-
Howu cTanun 525 °C.

MuHumanbHasa (oTpuuartensHas) TemMneparTypa onpegensetca PU3NKo-MexaHUYeckKMMn CBOUCTBaMK
NPUMEHAEMbIX MaTepPManoB Mo cTaHaapTamMm U TEXHUYECKUM YCNOBUSIM Ha U3roTOBNEHWE COCYAOB, YTBEPXKAEH-
HbIMW B YCTaHOBJIEHHOM NMopsigke.

HacTosawmnni cTaHaapT He pacnpocTpaHseTcs Ha cocyabl, paboTatolue noa BHeWHUM AaBNeHUEM.

[1na cocyaoB, HaxoOsIWMXCA B 3KCnyaTauMy, B npoLecce MOHTaXa, U3roToBMEeHUs UM OKOHYEHHbIX
NPOEKTOB A0 BBeAEHUS HACTOALLMX HOPM, NepeodopMIieHne pacyeToB Ha NMPOYHOCTb B COOTBETCTBUM C HACTO-
ALLKMM CTaHaapToOM He TpebyeTcs.

2 HopmaTuBHbIe CCbINKN

B HacTodalleM cTaHOgapTe UCNOoNb30BaHbl HOPMaTUBHbBbIE CChINKUA Ha cneayiolue ctaHgapThl:
[OCTP52857.1—2007 Cocyabl MannapaTtbl. HopMmbl M MeTOAbI pacyeTa Ha NpovHOoCTL. Obumne Tpebo-
BaHUS

[OCT P 52857.2—2007 Cocyabl nannapaTthbl. HopMbl M MeToAbl pacyeTa Ha NpoYHOCTL. PacyeT LUnnH-
OpPUYECKUX N KOHUYECKNUX obevaek, BbINMYKMbIX U NTOCKUX AHULL U KpbILLEK

! Cocyabl, warotoBnsemole B cooTBeTctBUM ¢ [1], ponyckaetca paccyntbiBatb no [OCT P 52857.1—
[OCT P 52857.12.

U3paHune odbmumanbHoe
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[OCT P 52857.3—2007 Cocyabl 1 annapaTtbl. HopMbl U MeTOAbl pacyeTa Ha NPOYHOCTL. YKpenneHue
OTBEPCTUN B obevankax n gHMLax npyu BHYTPEHHEM 1 BHeLWLIHEM AgaBreHusiXx. PacyeT Ha npo4YHOCTb obeyaek n
OHULL NPU BHELWHUX CTaTUYeCKMX Harpyskax Ha lTyLep

[OCT P 52857.4—2007 Cocyabl 1 annapaTtbl. HopMbl U MeTOAbl pacyeTa Ha NPOoYHOCTL. PacyeT Ha
NMPOYHOCTb U FrepMeTUYHOCTb pNaHLEeBbIX coeaAUHEHN

[OCT P 52857.5—2007 Cocyabl nannapaTtbl. HopMbl 1 MeTOALI pacyeTa Ha NpoYHOCTh. PacueTt obeva-
ek U QHULL OT BO34EeNCTBUA ONMOPHBIX HATPY30K

[OCT P 52857.6—2007 Cocyabl n annapatbl. HOpMbI U MeTOAbl pacyeTa Ha NpoYHOCTb. PacuyeT Ha
MPOYHOCTb NPU MarnouUMKIOBLIX Harpyskax

[OCT P 52857.7—2007 Cocyabl nannapatbl. HopMbl U METOAbLI pacyeTa Ha NPOYHOCTb. TennoocbMeH-
Hble annaparThbl

[OCTP52857.8—2007 Cocyablnannapartbl. HopMbl M MeToabl pacyeTa Ha npoYHOoCTh. Cocyabl Manna-
paThbl C pydallkamu

[OCT P 52857.9—2007 Cocyabl MannapaTtbl. HopMbl M MeTOoAbI pacyeTa Ha NpoYHOCTL. OnpeaeneHne
HaNPsKeHNN B MecTax nepecevyeHnid WITyLepoB ¢ obevyankamm n gHUWAMN Npu BO3AEUCTBUN OaBNEHNSA U
BHELLUHUX Harpy3oK Ha WTylep

[OCT P 52857.10—2007 Cocyabl 1 annapaTtbl. HoOpMbl U MeTOoAbl pacyeTa Ha NpoYHOoCTh. Cocyabl U
annaparhbl, paboTarlLlme ¢ cepoBoAOPOAHBIMU CpegaMin

[OCTP52857.11—2007 Cocyabl Mmannapatbkl. HopMbl M MeToAbl pacyeTa Ha NpodHoCcThL. MeToa pacye-
Ta Ha NPOYHOCTbL 0beYaek N AHULL C y4eTOM CMeLleHUA KpOMOK CBapHbIX coeauHeHUA, YyrioBaTOCTU U HEKPYT-
NnocTn obevaek

[OCTP52857.12—2007 Cocyabl nannapartbl. HoOpMbl MMeTOAbl pacyeTa Ha NPOYHOCTL. TpeboBaHUs K
dopme npeacTaBeHnda pacyeToB Ha NMPOYHOCTb, BeINoNHAeMbIX Ha OBM

[OCT26303—84 CocyabluannapaTthbl Bbicokoro gasneHus. LUnunekn. Metoabl pacyeta Ha NpOYHOCTb

[TpumeyaHwune—Ilpn NONb30BaHUN HACTOALWMM CTAHAAPTOM LenecoobpasHo NPoOBEPUTb AEUCTBUE CCbINMOM-
HbIX CTaHA4ApPTOB B WMHMOPMAUMOHHOW cCUCTEME ODLWEero nonb3oBaHusa — HaA oduumanbHomMm cante PegepanbHOro
areHTCcTBa No TEXHUYECKOMY PEryNUpPOBaHUIO N METPONOIMN B ceTU VIHTEpHET nnu no eXXerogHo nagaBaeMmomy nHopma-
LMOHHOMY YKa3aTento « HaunoHanbHble CTAaHAAPTbI», KOTOPbLIXN ONYBNMKOBAH MO COCTOSIHMIO HA 1 SSHBaps TEKYLWeEero roga, u
NO COOTBETCTBYIOWMNM €XEMECAYHO U3JaBaeMblM MHDOPMALMOHHBIM yKa3aTensiM, onybriIMKOBaHHLIM B TEKYLLEM roay.
Ecnu ccbinoYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb3OBAHUN HACTOSWMM CTAaHAAPTOM CrneayeT PpyKOBOACTBO-
BaTbCH 3aMEHAWUM (MBMEHEHHBIM) CTaHAAPTOM. ECNK CCbINOYHBIM CTaHAAPT OTMEHEH Be3 3aMeHbl, TO MONOXEHNE, B
KOTOPOM AaHa CCbINKa Ha Hero, NPUMEHAETCH B HaCcTWu, HE 3aTparmBaloLWLEN 3TY CCbINKY.

3 O603HavYeHUNA

B HacToslWeM cTaHaapTe NpUMeHeHbl cneayrowne odo3HavYeHNs:

C — CyMMa npubaBoK K pacyeTHbIM TOMNLWUHAM CTEHOK, MM;

¢, — npubaska Ana KoMneHcaLlm Koppo3snum 1N 3po3nin, MM;

¢, — NpubaBka Ana KoMneHcaLlny MUHYCOBOro Jonycka, MM;

C, — TexHonornyeckas npubaska, Mm;

[D — BHYTpPeHHUU OAnamMeTp cocyga unuv annaparta, MMm;

D, — BHYTPEHHUN AnamMeTp NPOTOUKM NSIOCKOro AHULLA, MM;

D, — HapyXHbI gnameTp praHua koprnyca, Mm;

D, — AnameTp OKPY>XHOCTW LIEHTPOB LUNUMIEK, MM;

D, — Hapy>XHbI gnameTp riaHLua BbINYKITOW KPbILLKA, MM;

D: — HanMeHbLWWN AnamMeTp BbITOYKN NoA YNITIOTHEHNE, MM;

D, — HanbonbLUnin AUameTp BbITOUKU Noa YNIoTHEHUE, MM;

D, — Hapy>XHblin AnameTp LeHTpanbHoM obevanku, Mm;

D . — Hapy>XHbI AnaMeTp KoXKyXa MHOToCrouHon obevauku, Mu;

D, — pac4yeTHbI gnamMeTp NNOoCcKoro AHuLLA U YNNOTHEHNS, MM;

ds — AnaMeTp OTBEepCTUA Mo LWNUSTbKY OCHOBHOMO Kpenexa, MMm;

dy, — AnamMeTp LeHTpanbHOro 0TBEPCTUA B AHULLIAX UMU KPbILLIKaX, MM;
d. — OnamMeTpbl OTBEPCTNN B AHULLIAX UITU KPbILLIKaX, MM;

d.n — pacyeTHbINANaMeTp HECKBO3HOIO OTBEPCTUA, onpeaensaeMblii C y4eTOM rMyBuHbLI OTBEPCTUA, MM;
05 — HapyXHbIM gUameTp pe3bObl WNNBKA, MM;
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f

» d; — cymMmaanameTpoB OTBEPCTUIA AN Hanbornee ocnabneHHoro AnameTpanbHOro CeHeHNs B MIoC-

i=1
KOW KpbILLKE U AHULLE, MM;
F< — pac4yeTHoe ycunne, AeUCTBYoLee Ha WNUIbKU NpY pacyeTHOM AaBfieHuu, H;
F, — oceBas cuna oT AeUCTBUA YNITIOTHUTENbHOrO KoNbLia U npoknaakn, H;
Fo — oceBas cnna oT 4eNCTBUA AaBlieHNA cpebl Ha KPbIWKy, H;
F oy — OCeBOe ycunue, AeUCTBYoLLIEE Ha NoNepeyYHoe ceveHne CTeHKN, H;
F o, — OCeBoe ycunune, AeUcTByoLllee Ha y4acTok Toplua dgnaHua, 3akniodYeHHbINn Mexay BHYTPpEeHHEN
NOBEPXHOCTLIO cocyaa U cpegHen MMHUen ynnoTHUTENbHOM NOBEPXHOCTH, H;
H — BbIcOoTa BbINyKNoWYacT AHULLA NO BHYTPEHHEN MOBEPXHOCTU Be3 yveTa LUNMMHAPUIECKON YacTu, MM;
H, — Tonwu1Ha UeHTpanbHON YacTW KPbILLKA, MM;
H, — ncnonHutenbHasa ToNWMHa KPbILLKA B MECTE pacnonoXeHWs BbITOUKM Mo YIIITOTHEHNE, MM;
H,r — pacdyeTHasa TOoNLWKHA KPbILWKU B MeCTe pacrnosioXXeHUs BbITOYKM No4 YNIOTHEHNE, MM;
H, — nucnonHutenbHaa TonwmHa nepnupepunHon YacT NIIOCKOU KPbILLKA, MM;
ng — npeaBapuTenbHaa pacyeTHas ToNWmMHa nepupepnHOM YacTu NNMOCKOW KPbILLKA, MM;
H,, — pac4eTHasd TonwmuHa nepndepninHon YacTu NNOCKoON KPbILLIKNA, MM;
H, — vcnonHutenbHasa TonwmuHa gonaHLa BbIMyKTon KPbILLKA, MM;
H,» — pacyeTHada TonwmHa riaHua BbiMyKNou KPbILLIKA, MM;
h — anuHa UMNUHAPUYECKON OTOOPTOBKM BEINYKIOro AHMLLA, MM;
h, — ANYHa KOHNYEeCKOoro U paguycHoro nepexoaa, Mm;
h, — AnNvuHa LUNMHApUYeckon oTOOPTOBKMU MNOCKOTro AHULLA, MM;
h, — BbICOTa LLUNUHAPUYECKOU YacTu pnaHua kopnyca, MM;
h, — ycpeaHeHHas BbicoTa pnaHua kopnyca, Mm;
h: — pac4yeTHasa ycnoBHasd BblcoTa pnaHua Koprnyca, Mu;
hs — BblCOTa LMNNHAPUYECKoN YacTu pnaHua, CTbikyeMon ¢ obevankon, Mu;
K — KoadbpUUMeHT NpOYHOCTU AHULLA;
K, — Koa(ppuLmMeHT ocnabneHus gHuLLA OTBEPCTUAMMU;
[ — AnuHa AONONHUTErbHBLIX CMIOEB MHOMOCTONHOW 0beYakn, MM;
[, — AnNvHa ogHOCNOWUHON LUNNHAPUYECKON BCTABKN, MM;
[, — AnNvHa nepexoHOoN YacTWN CThIKyeMbIX 3N1IEMEHTOB, MM;
[ — rnybuHa oTBepCTUIA NoA WNWUIbKN BO donaHue, MM;
[, — rnybuHa j-ro HeCcKBO3HOro OTBEPCTUSA, MM;
M — pac4yeTHbIN N3rndatoLwmn MOMeHT, H - MM;
[M] — ponycTumMbIA U3rndaromim MOMeHT, H - MM;
n, — KO3 PULMEeHT 3anaca NPO4YHOCTU NO BPEMEHHOMY CONPOTUBIIEHUIO (Mpeaeny NPoYHOCTH);
n_— Ko3PULMEHT 3anaca npo4HOCTM NO nNpeaesy TeKy4ecTu;
p — pacyeTHOe gaBneHue B cocyge unu annapate, Mla;
p. — pac4yeTHoe JaBlieHue, BOCNpUHUMaeMoe CITIOAMKU, PacnonioXeHHbIMA MeXay LieHTpalnbHOU obe-
yankoun n koxxyxom, Mlla;
[p] — Aonyctumoe aaeneHue, Mlla;
pn, — NpobHoe aasnexune, Mla;
R — pacyeTHbIN paanyc KPUBU3HBLI AHMLLA NO BHYTPEHHEN MNOBEPXHOCTU, MM;
rvnr, — pagnycbl 3aKpyrineHusi, Mm;
R, — MWHUManbHoe 3HavyeHne npegena Teky4ectun npu pacdetHon TemnepaTtype, Ml a;
R, — MUHUManNbHoe 3HavyeHne npegena tekydectu npn temnepatype 20 °C, Mla;
R0 24 — MUHUMarnbHOE 3Ha4eHWe yenoBHoronpeaena Teky4ecTnpu octaTtoqHoM yanmHeHnn 0,2 % npu
pac4yeTHoU TemMmnepatype, Ml1a;

R 50 2/20 — MUHUMaInbHOE 3HaYeHne YCNoBHOro npeaena Teky4ecT npu ocTatouHoM yanuHeHnn 0,2 %
npu temnepatype 20 °C, Mla;

R 04 — MUHUMATbHOE 3Ha4YeHre npeaena TeKy4ecT npyu ocTaTtodHOM yanuHeHn 1,0 % npu pacyeT-

HoW TeMnepaType, Ml1a;

R 1. 0120 — MUHUManbHOE 3Ha4YeHve npeaena Teky4ecT npyu octaTtodHOM yanuHeHnn 1,0 % npu Temne-
paTtype 20 °C, Mla;

R, _,— MWHMMalbHOE 3Ha4YeHWne BPeMeHHOro ConpoTMBIIEHNA (npedena NpoYHOCTN) NpU pacHeTHOM

Temnepatype, Mla;
R,.»o — MUHUManNbHoOE 3Ha4YeHne BpeMeHHOro ConpoTUBIIEHNSA (Mpedena npoYHOCTU) NpKn TeMnepaTtype

20°C, MINa;
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S — ncnonHuUTernbHas TonwuHa LMnnuHapu4eckon obevamki, Mm;
S, — pacyeTHad ToJLWKWHa LMIMHapu4eckon obevanku, Mm;
S, — VUCMONHUTENbHAasA TOMLWMHA AHULE, MM;
S, — pacyeTHada ToNwmMHa AHNLLA, MM;
S, — MUHMManbHasa TofIlMHa AHULW A B 30HE NPOTOYKN, MM;
S, — WUCNONHUTENbHAs TOMNWMNHA LIeHTpanbHOW obeYvyankm, MMm;
S. — obuwasa ncnonHUTenbHaa TomwMHa CnoeB, PacroNOXEHHBIX MeXay LUeHTpalbHON 0bevyainkon u
KOXKYXOM, MM;
S, — VUCMONHUTENbHAaA TOMNLWNHA HAPY>KHOIO KOXKYyXa MHOTOCIONHOMN obeYvankn, MM;
S., — UCnonHUTenbHaa TonwuHa MHOroCNOUHOW LMNMHOpU4Yeckon obedvankin, Mm;
S, r — pacyeTHasa ToNWmMHa MHOTOCTIOUHOW LUNMNHAPUYECKON obeYanku, Mm;
{ — paccTosiHUE OT Kpasi OTBEPCTUS B BbIMYKITOW KPbILLKE UK AHULLE A0 BHYTPEHHEW CTeHKU cocyda Unn
annaparta, MM;
t, — paccTosaHne Mexay KpoMKamu cocegHNX OTBEPCTUN, MM;
[, — Pa3HOCTb TOMLNH CTbIKYEMbIX 31EMEHTOB, MM;
Z — YNCno wnunek, Wr.;
oL — YroJ HaknoHa obpasyrolen KOHMYeCKoW YacTtu donadua, rpagyc;
B — KO3 PULIMEHT TONCTOCTEHHOCTMU,
Br — pac4eTHbIN KO3 PULIMEHT TONCTOCTEHHOCTMU;
0 — yronmexay HopmMmarnbio KBHYTPeHHEeN NOBepXHOCTM Ha Kpato gHULL A UNK cdpepryeckon YacTu BbIMyK-
NOW KPbILLKKX 1 OCbIO cocyaa Unu annapara, rpaayc;
0" — nonoBMHa UCMONHUTENBbHOO yria chepn4eckoro cermeHTa BbINYKNOM YacTu KPbILLKK, rpaayc;
[6] — QonycTumoe HanpskeHne npu pacyeTHon Temnepatype, Mlla;
[c],, — AonycTumoe HanpsxkeHue npu temnepatype 20 °C, Mla;
[c],, — AonyCTUMOe HanpskeHWe Ana MaTepuana LeHTpanbHON obevankm npu pacueTHOW TeMnepaTtype,
Mlla;
[c]. — AonycTumMmoe HanpsaXxeHne Ana matepuana crioes npu pacdeTHon TemnepaTtype, Mla;
[c], — OonycTumoe HanpskeHue Anda Mmatepuana KoxKyxa npu pacdetHon temnepatype, Mla;
¢ — KO3PPUUMNEHT NPOYHOCTU CBAPHLIX LUBOB;
Y — YI'OJ1 KOHYCHOCTU YMIOTHUTE bHBIX MOBEPXHOCTEW, rpaayc;
P — Yron TpeHuda Ha YNIOTHUTENbHBIX MOBEPXHOCTAX, rpaayc.

C

M

4 OOwWwune NnonoxXeHus

4.1 PacuyeTHaa TeMnepaTtypa

4.1.1 Pac4yeTHylo TeMnepaTypy MCNONL3YIOT ANA onpeaeneHna Pusnko-mexaHnuecknx XxapakrepucTmk
MaTepuana 1 4onycTUMbIX HAaNpPs>XXKeH U,

4.1.2 Pac4yeTHylo TeMmnepaTypy onpedensoT Ha OCHOBaHUM TENNOTEXHUYECKUX pacvyeToB UMK pesyib-
TaTOB UCNbITAHUN.

3a pacueTHylo TeMnepaTtypy CTEHKU cocyaa NPUHUMAaOT Hanbonbllee 3HavYeHne TemnepaTypbl CTEHKU.
[lpu TemnepaTtype HUXe 20 °C 3a pacdeTHYO TeMnepaTypy npu onpeageneHn AonycTUMbIX HanpsXXKeHUn npu-
HiMatoT TemnepaTtypy 20 °C.

4.1.3 ECnnHeBO3MOXHO NMPOBECTU TENJOBbIE pacyeThbl U1 U3MePEeHUs U eCni BO BpeMs 3Kcnnyatauuu
cpefa ConpukacaeTcsl CO CTEHKOMN, TO 3a paCYeTHYI0 TeMnepaTypy cneayeTt npuHUMaTh HanbONbLUYIO TEMIME-
paTypy cpenbl, Ho He HMXKe 20 °C.

4.2 Pabouee, pacyeTHOe, NpoOHOE AaBreHue, AaBrieHUe ONpecCcOBKU

4.2.1 o pabounm gaBneHnem ans cocyaa cneayet noHMMaTbe MakcuMarnbHoe BHYyTPeHHee N30 bITOU-
HOe JaBneHue, BO3HUKaroLee npu HopManbHOM NpoTeKaHUK paboyvero npouecca, bes y4yeTta rnapocrartmyec-
KOro AaBneHusa cpegbl U Oe3 ydyeta OONYCTUMOro KpaTKOBPEMEHHOro MoBbIWEHUA AaBMNEeHUA BO BPeEMS
OeNCTBUA NpeaoXpaHUTEeNbHOro KnanaHa unmn apyrux npegoxXpaHuTenbHbIX YCTPOUCTB.

4.2.2 [log pacyeTHbIM AaBlieHneM Ang 3fieMeHTOB COCyaAoB cieayeT NOHUMMAaTh AaBlieHne, Ha KOTopoe
NMPOBOANTCA UX pacyeT Ha NPOYHOCTD.

PacueTHoe gaBneHne and 3NeMeHToB cocyaa NPUHUMAaoT paBHLIM MakCMManbHO BO3MOXKHOMY pabove-
MY daBIEHUIO.

[1py NoBbLILLEHUNX AaBNeHUA B cocyae BO BpeMsa AeNCTBUA NpeaoXpaHNTEeNbHbIX YCTPOUCTB, OrpaHnymnBa-
oKX AaBneHne donee Yem Ha 10 % no cpaBHeEHUO € paboynM, 3N1IEMEHTHLI cocyaa cnegyeT pacCYUThIBaThL Ha
nasneHue, pasHoe 90 % gaBneHna npu A4eNCTBMU STUX YCTPONUCTB.

4
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4.2.3 log npobHbiM AaBNeEHUEM B CcOCyAe creayeT NOHUMAaTb AaBreHne, NPy KOTOPOM NMPOBOAAT UCTIbI-
TaHWe cocyda Ha NPOYHOCTb U NJTOTHOCTb.

4.2.4 3HavyeHne NpobHOro AaBneHust nNpu rnapaBnMYecKknX UCMbITaHUAX cregyeT HasHadaTb B COOT-
BeTcTBUM Cc 1B 03-576 [2].

4.2.5 Pac4yeT npovHOCTU geTanen Ha npobHoe AaBneHne NpoBOAAT, NOACTABNNAA B pacueTHbIe opMy-
Nbl 3Ha4YeHne NpobHOro AaBneHnst BMECTO pacyeTHOro gasnerdus p. INpmn atom kosd@ULMEHT 3anaca npo4YHoOC-
T NO Npeaeny Teky4vecTn Ansi NpoObHOro AasneHUsa cneayet npuHuMaTts no tadbnuue 4.1.

4.2.6 [logaasneHnemM onpeccoBKU cneayeT NOHMMaTb OAHOKpaTHOE AaBlieHne NP N3roToBMEHUN COCY-
na, nepesoasuiee BHyTPEeHHME CIOU MHOTOCIIOMHOW CTEHKN 3a npeaden TEKYYeCTH.

4.2.7 MHorocnouvHble cocyabl cneayeT nogBepratb UCNbITaHUIO NOBbILLWEHHBIM U3DBITOUYHBIM AAaBNEHU-
eM ONPEeCCOBKN B COOTBETCTBUM C HOPMATUBHbLIM AOKYMEHTOM Ha U3rOTOBIEHME.

4.2.8 Tlpn Harpy>XeHnnm MHOroCNOUHOro cocyaa AaBneHUeM OnNpeccoBKM HEODXOAMMO NPOBOANUTL NPO-
BEpPKy NMPOYHOCTM AeTaneun no gopmMyrnam COOTBETCTBYIOLWMX pa3aenos, NoACTaBNsAd B pacyeTHble POPMYIbI
3Ha4vYeHWe gaBneHNsd onpecCcoBKM BMeCTO pacuyeTHoro gasneHus. [Npun aTom Ko puUMeHT 3anaca NPoYHOCTU
no npeaeny Teky4ecTy npu temnepaTtype UCNbITaHUA NPUHUMALOT cornacHo tabnuue 4.1.

YKasaHHY0 NPOBEPKY He NPOBOAAT ANSl MHOTOCTIOMHBIX LUNMMHAPUYECKUX obevaeKk 1 NMpu pacveTe yKpen-
NeHNA OTBEPCTUN.

4.3 NonycTuMoe HanpsaxeHUue, KoahdpununeHTbl 3anaca NPoYHOCTIU

4.3.1 JonycTumoe HanpsikeHue npu pacdeTe no npeaerbHblM Harpyskam KOHCTPYKTUBHBIX 3/1eMEHTOB
13 YrNepoancTblX, HUSKONErMpoBaHHbIX, CpedHeNermnpoBaHHbIX N ayCTEHUTHbLIX cTanen BblYNCNAT Mo dop-
MyJie
.
Rpﬂ,sz Mnn R R (1)

[6] = min [ :

ny

n,

[TPOYHOCTHBIE XapaKTePUCTUKU MaTEPManoB MOTyT ObITb BbIOPaHbI B COOTBETCTBUM C NMPUNOXKeHUeM A.
4.3.2 KoapdunumeHTbl 3anaca npo4HOCTU N, N, B 3aBUCMMOCTU OT YCIOBUU Harpy>keHns criegyeT ornpe-
NensTb B COOTBETCTBMU ¢ Tabnuuen 4.1.

Tabnwya 4.1 — KoathdpurumenTtsl 3anaca npovYHOCTH

YcnoBue HarpyXeHus PaccuinteiBaeMbin 3NEMEHT n_ n,
Bce anemMeHThl, KpoMe WNUNeK 1,50 2.4
Paboune ycnosums
LLnnnbkn 1,50 —
YcnoBusi NCMNbITAHUSA:
- TMAPAaBIINYECKUE Bce anemeHTbl 1,10 —
- MHEBMAaTUYECKNE Bce anemeHThl 1,20 —
- ONPECcCoBKa Bce anemeHTbl, KpoMe LWNUNeK 1,07 —
- MHOTOCITOUHbIX COCYO0B
YA LLinnnbku 1,00 —

4.4 KoadhpUuumeHT NpoUYHOCTU CBapHbIX coeAUHEeHUN

B doopmynbl 4na pacyeToB Ha NPOYHOCTb 31IEMEHTOB COCYAOB, MMELMX CBapHble coeaAuHeHUs, HeobXo-
OMMO BBOANTb KO3 DULUMEHT ¢, YYNTBIBAIOLMNA CHDKEHME MPOYHOCTN CBAPHOIo LWBa No CPaBHEHUIO C OCHOB-
HbIM MeTansIoM.

3HaveHuna koaddurumeHTa ¢ — cornacHo npunoxeHuwo b.
4.5 Mpub6aBKU K pac4eTHbLIM TONLWMUHAM KOHCTPYKTUBHbLIX 31€eMEHTOB

4.5.1 MNpun pacyeTe cocyaoB HEOOXOANMO YYUThIBaTb NpUbaBKX € K pacyeTHbIM TOMLLMHAM 3/IEMEHTOB
COCY/[I0B.

McnonHNUTeNbHY TONWMHY CTEHKN 311IeMeHTa cocyaa Bbl4MCNART Mo opmyne
S =25, +¢, (2)

rae Sy — pacyeTHad ToNWMHa CTEeHKU 3neMeHTa cocyaa.
[TpnbaBKy K pacyHeTHLIM TONLWMHAM BBIYUCAOT Mo popmyne

c=¢C, +C, T C,. (3)
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[Py ABYXCTOPOHHEM KOHTaKTe C KOPPO3UOHHON 1 (UNN) 3PO3UOHHON cpeaon Npubasky ¢, criegyeT onpe-
0ensaTb Kak CyMMY COOTBETCTBYOLNX NPUBaBoK C BHYTPEHHEN N HAapY>XHON CTOPOH.

[Tpn noBepoYHOM pacyeTe NpubaBKy BbIYNTAOT U3 3HAYEHWUI UCMONMHUTENBHOWN TOMWNHBI CTEHKN. Ecnu
n3BecTHa hakTuyecKas TonwmMHa CTEHKN, TO MPU MOBEPOYHOM pacyeTe MOXHO He YYUTbIBaTb 3HAYEHUS Cy U Cq.

4.5.2 ObocHoBaHMe Bcex nNpndaBok K pacyeTHbIM ToNWMHaM AOMXKHO ObITb NPUBEAEHO B TEXHUYECKON
OOKYMeHTaL .

4.6 Cocygbl C NPOTUBOKOPPO3IUOHHBLIM NOKPbLITUEM

[1pn onpegeneHnn pacyeTHOW TONMLWKMHBLI CTEHKU 3MEeMEHTOB COCya0B, paboTaolWmxX Npu Temnepartype
cebilwe 200 °C, TONWMHY ayCTEHUTHOIO HannaBnNeHHOro UNM NNakupyoLwero 3awmTHOro CNnog, a Takke yTe-
DOBKU 1M ayCTEHUTHOW LleHTpanbHOW obevyankm He y4UThIBalOT.

5 PacuyeT umnuHapuyeckmnx odbevyaek

5.1 UunuHapuyvyeckue ogHOCNONHbIE 0beYvYanku

5.1.1 Pac4yeT npumeHnm ansa umnmHapudecknx obevaek npu BeINONHEHNN YCNOBUS:
S—-c¢

<0,4. (4)
D,

5.1.2 TonwuHy UMNUHAPNYECKON OQHOCTIONHON 0Devankm BeIMUCNAOT No opMyne
S=S;+ ¢, (5)
rae S, = 0,90z — 1). (6)

5.1.3 PacyeTHbIN KO3 PULMEHT TONCTOCTEHHOCTU BLIYMCIAT NO popMyne
Pr = exp{ o } (7)
[c] ¢

rae ¢ — KosdpdpUuMeHT NPOYHOCTU CBaPHLIX LLIBOB.
5.1.4 Hdonyctumoe gaBneHue BbIMUCNAIT No popmMyne

[0] = [c] ¢ In B, (8)
D +2(S-c¢)

rae A . (9)

5.2 UunnuHppuyeckne MHOrocrnomHble o6evYanku

5.2.1 PacueT pacnpocTpaHsieTca Ha LUNUHAPUYECKME MHOTOCIONHBIE 0BeYallkn ¢ KOHLEHTPUYECKAM U
PYOHUPOBAHHBLIM PAaCNONIOXEHNUEM CIOEB.

5.2.2 VicnonHnTtenbHada ToNwmMHa CTeHKM A0KHA YAOBNETBOPATL YCITOBUIO
S>S,+c. (10)

B pynoHnpoBaHHON o0bevanKe K pacueTHOMN TONWMUHE CTEHKU NPpUbaBnsAoT TONLWKUHY OAHOro Cros.
5.2.3 PacyeTHyo TONWMHY LNNTUMHOPUYECKON MHOMOCNONHON 0beYankn BeIMUCIAT no doopmMmyne

S .=S +S +0,5D Pe 1|, (11)
M L K Ll._exp [G]G(P )
D, D +2SY
roep.=p— In = — In MR 12
nep,=p—lol,¢ln——lol ¢ D+ 25% 25, (12)
S,SR =0,5D exp[ f 1|— HyneBoe NpubnmxKeHue BeNUYUHbI S . (13)
i Olc®  _

To4yHOCTb pacyeTa p_, NPOBEPAT NOACTAHOBKOU S, BMECTO SﬂR B popmyny (12). PacyeTbl NOBTOPSAOT

[10 NoNy4YeHNa 0gnHaKoBbIX 3Ha4eHNK p ¢ TouHoCTbto 0,2 Ml a.
5.2.4 [Hdonyctumoe gaBneHue BbIMUCNAIT No popmMyne

ol = [olg @ InB, (14)
raep = , (15)
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o] = [c],S, +[ol.Se +[o]S
P S, +Se +S

5.2.5 MpunonpeaeneHnn TOMLLWUHBI CTEHKN NN AONMYCTUMOIO AaBNEeHUS HE YYUTBIBAOT HAaPYXXHbI M KOXYX,
M3roTOBMIEHHBLIN N3 MaTepuana c npeaenom TeKy4ecT MeHblUe 3Ha4YeHNs

(16)

5 = ZfTex , (17)
B2 -1
D
rae p=—%;
P=0
pTex — NMOBbILUEHHOE daBJ1eHne ONpeCCOBKA (OI'IDED,GJ'IFIGTCFI MO HOPMAaTUBHOMY AJOKYMEHTY Ha N3I0TOBJIE-

HUe).
5.3 CoeaAnHeHUe LMNUHOpPUYEecKNX obeyvyaek

5.3.1 CoeanHeHne oaHOCNOWHLIX 0bevaek Mmexay cobon N ¢ MHOrOCNONHLIMK 0bevankamm 1 MHOMO-
CMONHbIX obeYaek Mexay coboin pekoMeHayeTCsl BbINOMHATL B COOTBETCTBUU C PUCYHKOM 5.1,

R

.
—
[——

—

K u K

PUCYHOK 5.1 — CoegnHeHune unnmHapuyecknx obevaek
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[1pn 3TOM cnegyeT cobnogaTth yCcnoBue

L2 53, (18)
tS

5.3.2 Mpn S"/S" > 1,2 TonwnHa 6onee ToHKoW 0bevyankn S’ yBennumBaeTca Ao TONWKUHBI S” B COOTBET-
CTBUU C pUCYHKamMn 5.1a, 5.16, 5.18. TonuwmHy bonee TOHKON MHOTOCNOUHOW CTEHKU YBENUYMBAKOT 40 BENNYN-
Hbl S” AONONMHUTENBbHBLIMU CIIOAMI Ha ANTMHE

L > 0,4/DS". (19)

[Mpn SIS’ < 1,2 KOHUYECKNIN Nepexo AonycKaeTCs BLINOMHATL 3a c4HeT ckoca bonee ToncTon obevanku
B COOTBETCTBUU C pUCyHKaMn 5.12,5.10, 5.1¢, 5.1, 5.1u, 5.1k.

6 PacuyeTt oHULY

6.1 KoBaHble NNOCKMe OTOOpPTOBaHHbLIE AHULLA, CONPSXXeHHble ¢ 0AHOCNMONHbIMU ObeYankamMu
6.1.1 HapucyHkax 6.1—6.3 npuBeaeHbl KOHCTPYKTUBHEIE BapUaHThbI NTOCKUX AHWLL,.
6.1.2 PacyeTt npumeHnm ana gHuULL, NPy BbINOJTHEHUU YCIOBUN!

S1D‘C <035, S, r/18S. h/18S. hJS.

|D

hy

hy

N

B
N

Z

NN

7
Al |
4 La ||
PucyHok 6.1 — [1nockoe gHnuie ¢ KOHUYECKUM PucyHok 6.2 — Nnockoe gHuLLE C pagnyCcHbIM
nepexoaom nepexoaom

S D
T
S 7 I

72,

PucyHok 6.3 — [lnockoe gHuuie ¢ npoTOYKOW

6.1.3 TonwwuHy AHMWA C KOHUYECKUM U pagnyCHbIM nepexogamiu, BbINMONMHEHHBIMUA B COOTBETCTBUN C
PUCYHKaMn 6.1, 6.2, BEIMUCASIOT No popmyne

S, 28+ ¢, (20)
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rne S, = 0,45K D, \/ [st . (21)
D

S,—cC
[1n9 AHWL, C OTHOLLUEHUEM b < 0,11 npuHUmatoT Kp, paBHbIM 1;
R

S;—¢ y
ONgA AHUL C OTHOLUEHMEM 2) > 0,11 nonpaBoOYHbIN KO3PPULNEHT Kp BbIYMCIIAKOT N0 popmyne
R

K = 2,2 | (22)

p S 2
1+\J1+{6 1_0]
DF.‘

6.1.4 PacyeTHbIM AnaMeTp BbIMUCASAIOT NO popMynam:
- AN AHWL C KOHUYECKUM U paanUyCHbIM NepexoaoM (CM. PUCYHKM 6.1, 6.2):

Do=D-r; (23)
- ANga AHWL € NPOTOYKON (CM. PUCYHOK 6.3):
D.=D. (24)
6.1.5 Odonyctumoe gasneHne AN gHULL C KOHUYECKUM U paguyCcHbIM nepexogamun BblHMCNAT No oop-
MyIe
/ \2
S, —
1~ C [('5] Kp' (25)
L0,45K ,Dg

[p] =

6.1.6 Pac4yeT nnockoro gHuLA ¢ NPOTOYKON MPUMEHNUM NPy cobnogeHnn criegyoLwmnx YCIoBUA:
0,25S.<r<S,-S,; (26)

S, >max {(S, —¢).|32—21; 05D (27)
V' D [o]

6.1.7 TonwuHy NIOCKOro gHuula ¢ NPOTOYKOU (CM. PUCYHOK 6.3) BBIMUCIAIOT Mo popMynam:
S, =S,z +C; (28)

S,,=045KD |- P (29)
[c]K,

Nna AHULL, C OTHOLWWEHUEM SBC <0,11 K, =1;

ONa gHUL, C OTHOLIEHNEM SEC > 0,11 nonpaBoYHbIN KOSPPULNEHT Kp BLIYMCIAKT NO popmyne (22).

6.1.8 Jonyctumoe gasrieHue Ana NNockoro AHuLLA € NPOTOYKOU BEIMUCTIAOT NO popMyne

/ N2
pl=| 2% | [k, (30)
(045K ,D |

6.1.9 KoadppunumeHT ocnabneHua gHuLa HeykpenieHHbIMU OoTBepCTUAMN K, AN NITOCKUX AHWULL BCEX
TUNOB BbIMXACNAIOT NO popmyne

n a R

2. d; | 2.4,

K= 1+ | = , 31
. \ D, D, (31)

\ /

rge n — 4Y4Yncno OTBepCTMﬁ, NoNnagalollixX B paCCMaTpnBaeMoe Ce4HeHNeE,
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B Cly4ae OMHOYHOIO LeHTpanbHOro oTBepcTUa — rno doopmyrne

2
KD:\/h go | [;O] . (32)
R R

MakcumansHaga cymma AnvH auamMmeTpoB U Xopa OTBEPCTUM B Hanbonee ocnabneHHOM gmamMeTpanbHOM
ceveHUn gHunLa (CM. pUCYHOK 6.4) BbIMUCNAKT No popMyne

2 d;= max{(d, + d;); (b, + b,)}. (33)

PUCYHOK 6.4 — Hanbonee ocnabneHHblie gnameTpanbHble CeYeHns gHnuwa

6.1.10 B cny4yae HeckBO3HOro oTBepcTUA B hopmynbl (31) 1 (32) noacTaBnA0T 3HAYEeHMe pacyeTHOoro
anameTpa d;p, onpeaenaemMoro ¢ y4eTom rinyobuHbl OTBEpCTUS

- 3

. 21,
d-=min<d,; S—’;df 9 (34)
! 1

6.1.11 B cny4ae cTyneH4aTtoro oTBepcTna npu onpeaeneHnn koaddguineHTa ocnabneHnsa aHuula
OTBEPCTUAMMU B Ka4eCTBe pac4eTHOro gnamMeTpa NpUHUMatoT SKBUBaNEHTHbIA BHYTPEHHNW AnameTp d,,, onpe-
nensembli U3 ycrioBusa paBeHCcTBa niowaan pacoHHOro ceveHus f, BbipesaHHOW U3 CTeHKU AHWULLA, niowaan
cevyeHna d,S4,T.e.

d =" (35)
S1

6.2 Bbinyknble gHuULWa, conpsaXxeHHble ¢ 0O4AHOCNMOUHbIMU O06eYaukamu
6.2.1 HapucyHkax 6.5, 6.6 npmeegeHbl KOHCTPYKTUBHBbIE BapUaHTbI BbIMYKMbIX AHWULL,

PUCYHOK 6.5 — Chepunyeckoe gHuLLe

10
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D i3
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AN A=
QR s

l
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LSS

6

d

_h..

PncyHoK 6.6 — Snnuntnyeckoe gHuLLe

6.2.2 Pacuyet npumeHum anst chepmyecknx 1 anfnMnTMYeckux aHULL npyu cobnwoaeHun cnegyrolmx

YCITOBUM:

a) LN 0,2; 1 =0 <0,15:
D, D,

0) MUHMManbHOe paccToaHne t, OT BHYTPEeHHeN (HapyXHOW) NOBEpXHOCTU AHULa A0 pe3bboBoro r4esaa
ANA KpeneXHoro anemMeHTa JomKHO ObiTb HE MeHee AuameTpa 9Toro rHesa, f, >d, + C;

B) Yron Mmexay Hopmarsbio K BHYTpPeHHeN NOBEPXHOCTU Ha Kpalo AHULIA U OCbHo cocyda UM annapara
0>75°.

6.2.3 B cnydyae S, < S unu S, > S KOHCTPYKTUBHOE OOPMIIEHNE 30HbI COMPAXKEHNSA BbINOTHAT MO
PUCYHKY 6.5 1N 6.6 COOTBETCTBEHHO, NPU 3TOM JOIMKHO cobntoaaTteca ycrnosue L/t > 3.

6.2.4 TonuwmHy BbINYKNOro AHULLA BbIMUCANAOT No popmyne

S12Sr* G, (36)

rne S,o = PR
"R 2l6]9-05p

6.2.5 Ecnun annHa umnuHapudeckon otbopToBaHHOM YacTu h bonblue 3HavyeHus 0,3 \/D (Sq—cC), TOTON-

LLIMHA AHWLLA A0MKHA ObITb HE MeHbLLUE TOJLWMHBI 0bevankn, BelvMcneHHoW no dpopmyne (6) npun [c] Ana marte-
puana gHuuia.
6.2.6 donyctumoe gaBneHme BbIMUCAOT No popmyne

(37)

0] = ;(31 —¢)lole (38)
+05(S;—c)
6.2.7 PacyeTHbIN pagnuyc KpMBU3HbLI BEIYUCAAOT NO popMyne
r=D" (39)
4H
anga annntTudecknx g c H = 0,250 R = D;

ana nonycgepmiecknx g c H=050 R =0,5D.
6.3 Bbinyknble gHULWa, conpsXeHHble ¢ MHOMOCNOUHbIMU 00eYvyankamu

6.3.1 Bbinyknble gHuULWA, conpsbkeHHble ¢ MHOMOCNOUHBIMK obevankamn, crnegyeT BbINMOMHATb B COOT-
BETCTBUN C 6.2.

6.3.2 Cdepuieckme gHunwa ¢ yrinom cermeHta 90° >6>87° coeanHAOTCA ¢ MHOTOCNONHOW 00evankoin
HernocpeaCTBEHHO COrnacHO PUCYHKY 6.7a unnyvepes oaHOCNOWMHYIO BCTaBKYy COrMacHO PUCYHKY 6.8.

6.3.3 30HYnNepexogapekoMeHayeTCsA BbINOMHATbL N0 0AHOMY U3 BapUaHTOB PUCYHKa 6.7a, NpU3TOM Crie-
ayeT cobnogate ycnosue L,/t, >3.

6.3.4 [NpuHaTas TonwmHa annMnTudeckoro gxuiia sBeicoton H, pasHon 0,250, aonxHa bbITb HEe MeHee
0,7 S, -

6.3.5 Bbinyknble gHULLA B BUAE chepnvecKoro cermeHTa c yrnom 87° > 06 >75° coeguHAOTCS C MHOTO-
CIMOUHON 0beYyankon nocpeacTBOM OAHOCNOUHOW LUMNUHAPWUYECKOW BCTaBKM COrNacHO PUCYHKY 6.8.

6.3.6 PacyeTHyio TONWMHY 0gHOCNOUHOU LUNUHOPWUYECKOW BCTaBKM ANA AHULL B BUAe cpepundeckoro
cermMeHTacyrnom8/7° >0 =75 onpegenaoT no 5.1 nNpuHUMatoT He MeHee S .
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6.3.7 [dnnHa ogHOCNOWHOU LUNNHAPUYECKOU BCTABKU B COOTBETCTBUM C PUCYHKOM 6.8 oOImKHa yaoBneT-
BOPATb TPEOOBAHUIO

L,> 0,4VDS. (40)

A (BapuaHT 1) A (BapuaHT 2)
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7
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PucyHok 6.7 — Bbeinyknble gHMLWA, cOnpsXeHHble ¢ MHOTOCNonHoOn obevyankon 6e3 BCTaBKU

6.3.8 30HY nepexoaa ot O4HOCIONHON LUNUHOPUYECKON BCTAaBKU K OHULLLY BbIMOSHAKT COrfacHO PUCYH-
Ky 6.8, npn aTom cnepyet cobnoaarb ycrnosue L,/t; >3.
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PucyHok 6.8 — Cdpepuyeckme aHuLla c yrnom cermeHTa 87° > 0 >75°, conpsiXkeHHble C MHOITOCIMOWHOW 0O6e4ankon
NoCpeCTBOM BCTaBKN

6.3.9 lNpnS>S, (cM. pncyHoK 6.86) S, yBenuuneaeTcs 40 BENUYUHBbI S AONONHUTENbHBIMU CIOAMU Ha
ANnVHe

L > 0,4~/DS. (41)

[1pn S/S,, < 1,2 ponyckaeTtcs He BBOAUTb AoMNonHUTenbHble cnou. [1py aToMm AenaeTcsa cKoc 04HOCITOUMHOM
BCTaBKW (B coeAUHEHUN C MHOroCcnonHou obevankon) cornacHo pucyHkam 6.8 6, 6.8 e Tak, UTobbl cobnoaanock
ycnosue L,/t; > 3.

6.3.10 Paguychl 3akpyrneHus r Ha pucyHkax 6.8 npuHumatroT B cCooTBeTcTBUN € 6.1.2.

6.3.11 30Hy conpsikeHuss annuMNTUYecKoro AHULWAa ¢ MHOrocnoMHon obe4vamkon BLIMOMHAIOT B COOT-
BETCTBUU C PUCYHKaAMN 6.76,6.76,6.72, 6.70, npn aTomMm cneayet cobnogatb yCNnoBUs

L=04.,DS, :23:3 (42)

3

6.3.12 MNMpu S, > S,

ecnu S,/S,, 21,2, BBOOAT AONOJTHUTENbHbIE CITOU B COOTBETCTBUN C PUCYHKOM 6.72;

ecnu S,/S,, < 1,2, ckoc L, ocyllecTBNAIT 3a c4eT JHULLA B COOTBETCTBUU C PUCYHKOM 6.76.

[pu S, < S, coeanHeHWe oCyLLECTBIIAIT CO CKOCOM MHOIOCNONHOM 0b6evanku cornacHo pucyHky 6.70.

7 Pacuet pnaHueB

7.1 YcnoBua npumMmeHeHus pacyeTHbIX (hopmyn

7.1.1 PacuyeT pacnpocTtpaHsieTcs Ha KoBaHble onaHLubl, coeAUuHeHHble NocpeaCcTBOM CBapKU C OOHO-
CITOMHOW UM MHOTOCNOUHOU UunuHapuyeckon obevyamkou. Moagenb onaHua npuseaeHa Ha pucyHke 7.1. Cxe-
Ma prnaHua, conpsi>keHHoro ¢ MHorocrioMHom obevyamkou, npneegeHa Ha pucyHke 7.2.

13
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PUCYHOK 7.1 — KoBaHbIn (hnaHel,

PucyHok 7.2 — KoBaHbIn hnaHeu, CONPsXXEHHbIW € MHOTOCITOMHOW 06eYankon

7.1.2 Pasmepsbl pnaHua npMHUMaloT, UCXoO44a U3 crieayoLlmxX COOTHOLLIEHNUI.
7.1.2.1 OQuameTp OKPY>XHOCTU LLeHTPOB LUNUNEK BEIYMUCAIOT No popmMyne

HNI

2,2d
D.>max{D + 2dj; 5 1, (43)
3 sSin 180

Z .

[1ns1 3aTBOPOB C NMOCKOWN METanMMYeCcKomn NpoKnaakon AoMKHO TakKe cobntiogaTbCs YCNoBUe
D,> 1,050, + d,. (44)
7.1.2.2 HapyxHbl1 gnameTp gonaHua D, onpeaensatT N3 yCnoBuA

D,>D, + 2d,. (45)
7.1.2.3 PekomMeHAyeMblN yron HakoHa obpasytolen KOHMYeCcKon YacTtu dpriaHua
a < 30°, (46)
aonyckaeTtcst IPUHUMATL
30° < o <45°. (47)

14
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[na pagnycanepexona ot KoHUYeckonYyacTu donaHua K LMnuHapuyYeckomMy Koprnycy A0/HKHO BbIMOMHATL-
CH yCcrnoBue

r =S (48)
7.1.2.4 Benu4uHel h; U hy onpeaenstoT U3 yCNoBUN:
- npn o <30°:
h,>1l,+025d, h,>0,7S; (49)
- Npn 30° <o <45°;
h,>l,+0,75d, h,>S,, (50)

rae [, onpeaensatoT No HOPMaTUBHOMY AOKYMEHTY Ha pe3bboBble coeANHEHUS.
7.1.2.5 VcnonHuTenbHasa TonwuHa S CTeHKU LMNMHAPUYECKON YacTu dpnaHua, CTeIkyeMon ¢ 0bevankomn

Kopnyca, AorkHa bbITb He MeHee S, onpeaenaemMon no 5.1.2, v ToNWMHbI CTbIKyeMon ¢ praHLemM obevanki.
[na pnaHueB, CTbIKyeMbIX C MHOrOCITOMHOW 0bevalnkoun, npu S> S, cornacHo pUCyHKy 7.2 TONLUHY obe-
YalKu B MeCTe CThiKa criegyeT YBENMMYUTL A0 TONWWHBI S nyTemM A0NONHUTENBHON HAMOTKM CNOEB Ha AnnHe L,
KOTOPYO BblOUpaoT n3 popmynel (41).
[pun S/S,, < 1,2 gonyckaeTtca AoNoNIHUTENbHbIE CNOU HE BBOAUTb, B 3TOM Cllydae Ha pnaHLe B MecTe CThl-
Ka C MHOTOCNOWHOW obeYyankon aenaeTcda ckoc No aHanorum ¢ opopmMneHmnem 30Hbl CONPSKEHUS BbIMYKNOro
OHnWa ¢ 06evankon B COOTBETCTBMU C 6.3 U pUCYHKOM 6.88.

7.2 [loBepoOYHbLIN pacyeT hnaHUa
7.2.1 YcnoBue npoYHOCTU onaHua Ha n3rnd B gnameTtparnbHOM CEYEHUN:

M < [M]. (51)

7.2.2 Narnbatolumn MOMEHT OTHOCUTENBHO ANaMeTpanbHOro ceveHns dnaHuaBbIMUCSAT No popMyne

=; FSDS_FQ1(D+S)_F,UDR_FQ2D+2DR (52)
roe F, Fp, Dy onpepenawT no F'OCT 26303.
QceBoe ycunue, AeUCcTByloLllee Ha rnonepevyHoe cevyeHne CTeHKNU, BbIMUCAT No popmMmyne
B nD? 53
QOceBoe ycunue, AeUCTBYIOLEee Ha y4acTOoK TopLua dpnaHua, 3akmodeHHbIM MeXxay BHYTPEeHHEN noBep-
XHOCTbIO cocyaa 1 cpegHen NMHUen ynnoTHUTENMbHOM NOBEPXHOCTU, BBIYUCTAKT NO popMyre

Fo,= : (DZ - D?)p. (54)

7.2.3 OonycTumbin n3rndbarowini MOMEHT BbIYUCIAOT No popmMyne

—_ 2_
M) =27 (D, D ~dy) (b -nZ)+ OIS =L (55)
(56)
(57)
rAe dg, = dp lﬁ. (58)

7.2.4 JonycTumbin nsrmdarowmm MoMeHT Ansa donaHueB, CTbIKyeMbIX C MHOMOCnouHon obevankou,
BbIMMCNSAOT N0 PopMyne

[M] = ﬂis] (D, —D—d_) (hy —hZ). (59)

7.2.5 EcnuHe BbinonHaeTtcsa ycnosme copmynel (51), To HE0BX0aMMO YBENUYUTL BICOTY LiUNUHAPUYEC-
KO YacTu doiaHua Um ero HapyXXHbld gMamMeTp, Nocne Yero ocyLWwecTBUTb MOBTOPHbLIN pacyerT.
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8 PacuyeT KpblwWwekK

8.1 NMnockue KpbILLKK
8.1.1 Cxema nnockou KpbILWKX NpuBegeHa Ha pucyHke 8.1.

=M“‘
L \‘_ I
Bl ‘
NN

PucyHok 8.1 — Cxema nioCKOW KPbILLKW

8.1.2 lpegBapUTenbHyo pacyeTHYIO TONMWUHY KPbILLKU HSp BbIYUCNAOT No popmyne
p Dgr+3(D3-Dg)Fslhy (60)
[clK, D,-2dg-) d

Hy, = 0,41DR\/

rae Fq, Fq, DronpeaenatoT no FOCT 26303;

Z d — cymMma xopa oTBepCcTUn Ang Handonee ocnabneHHOro AMamMmeTpanbHOro Ce4eHUs B KPbILLKE, MM,
g no 20,
B CITyMae HeCKBO3HbIX 0TBEpPCTUA » d = » min: ;;H—’df s
=1 . 3 J

H,—-c y
[Nna KpbllWeK ¢ OTHoLWEeHNEM E < 0,11 nonpaBo4HbIA KO3PPULNEHT Kp =1;
4

H,—cC y
ONA KpblILWeK C OTHoLWEeHNeM 5 > (0,11 nonpaBoYHbIN KOSPPULNEHT Kp BLIYACAIOT No popMyne
4

K = 27 | (61)

P 2
1+ \/’I | {G(HS _C)]
Dy

8.1.3 YTOYHEHHYIO TONMWNHY KPbILLKW, BEIMUCAOT No popmyne
H,>H,, + c, (62)
Fs

Dr +3(Ds~Dr)
rneH,,=041D, |- P — e (63)

K D D R '
\[G] g (D4 —2d g —Dg ) {Hzl (Dg —D5) {H1] {D5_de’]
Hs Hs i=1

8.1.4 MuHUManbHy0 TONMWUHY KPbILWKA B MECTEe PacnonOXeHMNA BbITOUKMA Mo YNNOoTHEHUE (B crny4vae
NMPUMEHEeHNsA 3aTBoPAa C ABYXKOHYCHBIM KOMNbLIOM) BbIMUCNAIOT Mo oopMmyne

H,>H,, + c, (64)
rae H,, BbIoOMpaoT 60NbLINM N3 ABYX 3HAYEHNIA
pnDg + 4F, (65)
H,, = 7
21Dy [d]
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F
3(D;-Dg)=S
(D3 -Dr)Z

2

D, —Dp —2d

H,.=0,41D, yF Q 15/ P | _eH2Z4aTZR ™6 (66)
2F "ol Dy {[s]] ©D

Ecnn 3Ha4yeHWe NnogKkopeHHOoro BelpaxkeHna B opmyrie (66) MeHblLle HyNs, BENTUYMHY H, 5 BBIMUCIAIOT Mo
dopmyne (65).

8.1.5 B cnydae ncnonb3oBaHUA BOCbMUTPAHHOMO YINTOTHUTENLHOTO KONbLa pacYeTHYIO TONLWMHY KPbILL-
KN BBIMUCNSAOT NO popMyne

F
Dp+3(Dy—Dp)—=
Ho=04D, P R, BFRF
3R : R B B D 2 12 20 12
\[G]Kp Dy-2dg—2,d;  Dantg*(y +p)(Dy—2dg — D d;)’[o] (67)
X Fo—F,

ntg(y +p)(Dy —2dg - D d;)c]

rae Fg, Fq, Dg, v, ponpeaenatoT no [3] n [4], npnatom cornacHo [3] Fg = Q, Fp = Q
8.2 Bbinyknble chepuyveckme KpbILLKU
8.2.1 YcnoBuanpuMMeHeHUs pacyeTHbIX (POpMYI;

g

a) 0,1<>1-C <02
R

0) r=0,4S,;

B) {>0,1D;

r) NONOBWHA yrna cpeprnieckoro cermeHTa KpblLKM 6 MPpUHUMAaOT U3 MHTepBana 55° <6<80°.

0) Temnepartypa Kpbiwkn go 200 °C b6e3 HapyXHoU Tennounsonsunm 1 cebile 200 °C npun HAaNUM4nMmM Tenno-
N30NALKN BCEN HAPYXKHOM ee NOBEepPXHOCTU;

e) YNNOTHEHNe — ABYXKOHYCHbLIM KONbLUOM U KOMNbLOM TPeyrofibHOro cevyeHust.

PacueTHada Moaenb BbINYKIOU chepundeckon KpbILLKK NpuBegeHa Ha pUCYHKe 8.2.

PucyHok 8.2 — Cxema KOHCTPYKLMU BbIMYKITON KP bl LKW

8.2.2 TOoNWwWHY CTEHKN chepUnHeCcKon YacT BIMYKMIOM KPbILLKA BBIMUCASAIOT Mo popmyne
S;zSg+¢ (68)

1,25pR
rae S = ZAT,
2[c]le -05p
[6] — HauMeHbLUee N3 ABYX 3HAYEHUN: AOMYCTUMOrO HarpsiXeHUs MaTepuana cpepnieckomn HacTm KpbiLL-

K1 1 4ONYCTUMOIo HanpsikeHUa maTtepuana donaHua KpbILWKU NPy pacyeTHOU TeMnepaType.
8.2.3 PacueTHyto BEICOTY doniaHLa BbINMYKMOW KPbILLKK BBIMUCTIAIOT NO popMyrie

H,>H,. +c, (70)

(69)
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_ M|o]
rae H, o = 2K\/ : (71)
" n([c]’K? - p?)(Dy — D —2d)
K=InP2"%  Dstde), bDs (72)
D D,—ds D,+d;
8.2.4 Pac4yeTHbIM MOMEHT, AEUCTBYIIOLWWN Ha (priaHLUeBOe KOMbLO KPbILUKA, BEIMUCIAIOT NO popMyne
I S D+Dp
M= 2| FoDy —Foy | D+ 21 | -F.Dp ~Fopy 2128 | (73)
2| sin O 2

rae yennus F o, 1 F o, BBIMMCNAOT No hopMynam (53) 1 (54);
Fs. F,, Dgonpeaenstotca no FOCT 26303.
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Tabnmnuyga A1

[MpnnoxeHve A

(cnpaBo4HoOe€)

PacuyeTHble XapakTepUCTUKU NPOYHOCTU CTanen npu NoBbIWEeHHbIX TeMnepaTypax

HopmaTuBHaA
Makcy | X@pakTepucTuka
Manenas | NPOHHOCTM Npu [penen Teky4ecTu Rp0,2= Ml la, npu temneparype, °C BpemenHoe conpotusnenne R_, Mla, npu Temnepartype, °C
ronwmKa | Temneparype
Mapka cTanu | .5 orosku 20 °C
(nucra),
MM R R
I\/Jlolglrg lell"’a 100 200 300 400 450 475 500 560 100 200 300 400 450 475 500 560
300 167 334 167 167 147 132 112 112 — — 333 323 294 274 225 205 — —
20
300 215 410 206 196 177 157 135 130 — — 410 402 392 373 350 325 — —
500 195 390 177 167 157 147 147 142 — — 410 402 392 373 350 325 — —
20K 20 250 410 245 240 195 150 — — — —
420 410 380 360 340 — — —
40 240 410 235 230 190 145 — — — —
20KA 500 195 390 177 167 157 147 147 142 — — — 373 363 353 305 255 — —
500 215 432 215 196 186 176 176 171 — — 430 392 392 373 353 320 — —
22K
70 255 432 — 216 191 176 176 171 430 392 392 373 353 320
20K 500 215 432 215 195 185 165 160 155 — — 430 390 370 360 350 320 — —
10l 2 500 215 432 — 210 200 185 165 155 — — — 410 390 360 320 300 — —
151 C 350 294 490 294 275 226 167 150 145 — — 46 441 412 392 312 300 — —
400 274 451 274 255 226 167 150 145 — — 451 441 412 392 312 300 — —
20 315 480 300 275 220 175 — — — — 480 460 | 420 400 — — — —
16 C
32 295 470 280 265 205 165 — — — — 470 450 | 415 390 — — — —
60 285 460 270 250 200 160 — — — — 450 430 | 410 380 — — — —

¢¢s¥S d 1001

L1L0C



S [lpodomxkernue mabnuusr A.T

¢¢Ss¥S d 1001

HopmaTuBHas
Makcu- | X8PaKTepucTuka
ManeHas | MPOYHOCTU Mpu [penen Tekyqectu R, ,, Mlla, npu temneparype, "C BpemeHHoe conpotusnexnue R, Mlla, npu temnepatype, °C
TONWMHa | TEMneparype
Mapka cTanu | .5 o1 opKu 20 °C
(nucTta),
MM R R
Nﬂfﬁg’ M ﬁa 100 200 300 400 450 475 500 560 100 200 300 400 450 475 500 560
500 294 451 280 255 2006 186 175 170 — — 441 432 383 373 355 345 — —
20 325 470 305 275 225 180 — — — — 480 460 425 390 — — — —
32 305 460 285 260 215 170 — — — — 465 435 400 380 — — — —
et 60 285 450 265 240 200 160 — — — — 440 420 400 380 — — — —
80 275 440 260 235 195 155 — — — — 430 410 390 370 — — — —
160 265 430 250 225 185 150 — — — — 420 400 380 360 — — — —
20 335 490 310 275 235 185 — — — — 490 470 425 400 — — — —
32 325 470 300 265 220 180 — — — — 480 460 420 390 — — — —
i 60 325 450 300 265 220 180 — — — — 460 450 410 380 — — — —
160 315 440 275 245 200 165 — — — — 440 420 390 370 — — — —
14XIC 550 314 490 294 275 255 226 195 185 — — 466 441 422 392 372 365 — —
300 245 470 245 240 220 200 190 190 190 190 470 440 420 390 380 370 395 315
1o 100 245 431 245 240 216 196 186 — — — — 430 — 420 400 — — —
15XM 300 275 530 275 275 265 215 200 200 200 200 530 520 500 500 491 470 422 380
300 235 412 235 230 225 205 200 — — — 402 392 383 353 314 — — —
1M 40 220 420 220 215 210 190 180 — — — — — — — 380 — — —
400 245 470 245 245 216 196 196 177 167 150 461 451 441 422 392 392 392 305
1XINe 40 295 470 285 275 240 220 210 — — — 410 430 420 380 350 — — —
350 395 615 373 323 323 314 294 385 — — 595 555 540 530 471 450 — —
30XMA 80 650 800 620 600 500 480 440 — — — 790 780 740 660 600 — — —
200 550 700 540 520 500 450 420 — — — 680 660 640 600 560 — — —

L 10C
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[lpoComkerHue mabnuusr A.71

HopmaTtuBHas
Makcu- | XapakTepuctuka
MarbHass | MPOYHOCTU Npu [penen Tekydectn R, ,, MIa, npu Temnepartype, °C BpemeHHoe conpotusnenue K_, Mlla, npu Temnepatype, °C
TONnuwMHa | TeMneparype
Mapka cTam | ;40 ropku 20°C
(nucra),
MM R R
|\}|D|g|’§ M Iﬂlqa 100 200 300 400 450 475 500 9560 100 200 300 400 450 475 500 560
10X2M 50 295 450 240 230 216 206 196 186 — — — — 400 — — — — —
08 2CDb 5 450 600 420 385 350 — — — — — 585 570 550 — — — — —
12X HM 4 500 700 490 475 450 390 350 — — — 685 670 650 630 — — — —
12X HM O 4 500 700 490 475 450 390 350 — — — 685 670 650 630 — — — —
15X HMPT 5 450 650 440 | 425 410 370 350 — — — 635 625 605 580 550 — — —
50 470 620 450 | 415 385 355 345 — — — 600 540 | 495 | 455 | 450 — — —
80 450 580 440 400 375 345 340 — — — 560 512 480 445 | 440 — — —
10X21 HM
110 420 560 410 380 360 340 340 — — — 540 505 475 445 | 440 — — —
240 353 490 345 330 300 290 290 — — — 480 435 400 390 390 — — —
20X2MA 550 392 539 378 348 304 260 240 220 216 — 520 500 452 402 383 370 358 —
15X5M 400 216 392 206 186 177 167 162 152 142 125 373 324 314 304 284 265 245 225
550 441 589 417 392 343 294 270 256 241 — 569 540 490 441 412 | 402 392 —
22X3M
800 392 539 373 343 294 245 221 210 196 — 525 490 441 392 368 351 334 —
15X2MDA 400
25X2MDA 450 432 539 422 412 402 395 395 380 363 — 520 491 471 461 432 | 422 412 —
25XIMODA 600
18 X2MDA 400
25X2MDA 450 530 638 520 500 490 490 | 481 471 461 — 608 589 559 540 530 520 515 —
25X3IMODA 600
15X2HMOA 350 500 620 — 470 450 470 392 375 370 350 — 592 565 525 480 | 460 450 440
T0X2M1A 300 310 490 310 285 260 225 220 205 195 185 490 | 450 400 360 340 310 275 265

¢¢s¥S d 1001
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Okonyarue mabnuust A.1

HopmaTuBHasA
Makcu- | XapakKTepucTuka
vManehas | MPOYHOCTU Npu [lpenen TekydecTtu Rp[} 5 MIlla, npu temnepartype, °C BpemeHHOE conpoTuBneHue Rm, MIl1a, npu temnepartype, °C
TONwKuHa | TeMneparype
Mapka ctamu | 4o roroBkm 20 °C
(nucra),
MM ROZ’ Rm’
h)IDH A M4 100 200 300 400 450 475 500 560 100 200 300 400 450 475 500 560
18X3MB 350 441 589 427 392 373 343 304 290 275 — 564 540 515 490 461 430 402 —
20X3MBO 350 667 784 048 618 589 569 530 515 500 440 746 710 677 638 608 575 559 490
38XH3M®DA 450 638 784 618 579 564 549 540 — — — 736 706 697 6b7 608 — — —
08X13 50 373 559 373 334 324 298 284 280 275 235 539 500 490 453 402 378 353 300
12X13 50 373 589 373 334 324 319 304 290 275 235 589 539 539 510 490 430 383 303
20X13 200 471 628 451 417 303 363 343 330 324 280 — 589 530 490 461 401 363 310
30X13 300 559 696 539 520 500 441 427 420 417 380 — 067 657 628 569 540 530 460
08X22H6T 1000 343 539 — 318 260 — — — — — — — 520 404 — — — —
08X2Z21TH6M2T 1000 343 539 — 318 260 — — — — — — — 520 404 — — — —
03X17H14M3 1000 176 490 170 160 150 147 142 — — — — 480 450 425 400 — — —
O8X18HIT
08X18H10T
08X18H12T
12X18H10T 1000 196 490 186 172 157 147 142 137 132 132 132 470 440 420 420 400 390 390
10X17H13M2T
10X17H13M3T
O8X17H15M3T
XH32T 1000 176 470 165 165 160 160 155 155 155 150 150 460 430 410 395 385 370 360
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KoachpUuumeHTbl NPOYHOCTU CBApPHbLIX COeAUHEHUN

Tadbnmnuya b.1

Twun cBapHOro coeauHeHUs

Cnocob cBapku B COOTBETCTBUU C
HOPMAaTUBHLIMW OOKYMEHTAMMN HA
N3rOTOBNEHNE

MeTtoa, obbem KOHTpOnsA u
Ka4veCcTBO CBAPHOro
COeNUHEHUSA

SHaAJvYeHne

koadpdpuumeHTa

MPOYHOCTU ¢

CTbIKOBOE, YImoBOE€, TaBpoO-
BO€ C NOMNHbIM MPOBapPOM CBapU-
BaeMbIiX KPOMOK (OBYXCTOPOH-
Hee; C NOABAPKON KOPHS LWBA)

PyuyHas nokpbITbIMU 3MeKTpoaa-

MW, aBTOMAaTUYECKAA MNoa Croem
dntoca; pydHasi, aBTOMaTU4YECKas,

MeXaHu3npoBaHHas B cpeje aproHa

CTbIKOBOE

IMeKTpoLWNakoBas

CTbIKOBOE, YImoBOE€, TaBpoO-
BO€, JOCTYMNHOE CBApPKe TONbKO C
OHON CTOPOHBI

Py4yHasi MoOKpbITbIMU 3neKTpoaa-
MW, aBTOMaTU4eCcKasl noa CIIoem
drioca no pyyvHoOU noaBapke; pyu-
Hasl, aBTOMaTUYEeCKas, MEXaHN3NPO-
BaAHHAaA B cpeae aproHa

CTbIKOBOE Ha OCTalLWencs
MeTannu4ecKkon noakrnagke

CTbIKOBOE, BbIMNOJIHAEMOE Ha
ONIOCOBOWN, KEPAMUYECKOUN UMK
MeOHOW noaywke 6e3 nogBapkn

YrnoBoe, TaBpOBOE C KOH-
CTPYKTUBHbLIM 3a30pPOM, HaxXrlec-
TOYHOE

KOHCTPYKTUBHas, TEXHOIO-
rmyeckas neprnutHas Hannaeka
Ha NEPIINTHbIE 3MEMEHTbI COCY-
O0B

KOHCTPYKTUBHas, TEXHOIO-
rmyeckass aycTteHuTHas Hannas-
K& Ha nMeprnTHbie 3JTEMEHTbHI
COCy4O0B

PyuyHas noKpbITbIMU 3MEeKTpoaa-
MW, aBTOMaTUYecKass Nnoa Croem
dnioca; py4vHasi, aBTOMaTUYeCKas,

MEeXaHW3npoBaHHas B cpeje aproHa

B cootBeTCTBUM C
HOPMaTUBHbLIMU OOKYMEH-
TaMn Ha U3FOTOBINEHNe
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budnuorpadua
[1] HopmaTuBHbIN JOKYMEHT MEXOTPAacneBoro [lpaBuna npoekTMpoBaHUA, U3rOTOBITEHNA U MNPUEMKU COCYO0B U
NPUMEHEHUS MO BOMPocam NPOMbILLITEHHOW annaparoB CTalbHbIX CBAPHbIX
besonacHocTn n oxpanbl Heap b 03-584—03
[2] HopmaTuBHbIN JOKYMEHT MEXOTPACNEBOIO [TpaBuna yctponctea n 6e3onacHoOn 3Kcnnyataumm cocygoB, pa-
NPUMEHEHWS MO BOMpocam NPOMbILLTTIEHHOW boTaowmx noa gaBrneHnem

besonacHocTn n oxpanbl Heap b 03-576—03

[3] PykoBogsawmn gokymeHT P 26-01-168—388 YNNOoTHEHUSA HEMOABUXHbIE MeTannnyeckme ans cocyaoB v anna-
pPaToOB Ha %aBHEHMe cebitwe 10 go 100 Mlla (cBbiwe 100 pgo
1000 krc/cm®). MeToauka pacyeTta Ha NPOYHOCTb U NITOTHOCTb

[4] OTtpacneson ctangapt OCT 26-01-86—388 YNNoTHEHUS HEMOABWXHbIE MeTaNnnyeckne anis cocyaoB v anna-
paToB Ha ,anBneHMe ceoite 10 go 100 Mlla (cebiwe 100 go
1000 krc/em?). Tunbl. KOHCTPYKUMK M pa3Mepbl. TEXHUYECKNE Tpe-
boBanus. [lpaBuna npunemkn. Metoabl KOHTPONS

YOK 66.023-987.001.24:006.354 OKC 71.120.01 OKIT 36 1000

KntoueBble CNoBa: cocyabl, annaparthl, BbICOKOe AaBneHue, NpoYHOCTb, AONYCTUMBIE HANPSKeHUs, obeYanku,
AHULLA, donaHLUbl, KPbILLKA

Penaktop P.I.[ogepdosckas
TexHu4veckun pepakrop B.H. lpycaxkosa
Koppektop f1.5. Mumpoa+Hosa
KomnetotepHas sepctka MM.A. Haneuxkurou

CnaHo B Habop 14.02.2012. [MoanucaHo B nevatb 13.03.2012.  ®opmat 60 x 84);.  MapHutypa Apuan.
Yen. ned. n. 3,26.  YJv.-uaao. n. 2,75. Tupax 166 3Ka3. 3aK. 233.

OIryr « CTAHOAPTARH®OPM», 123995 Mockea, ['paHaTHbIM nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo ®I'Y[1 « CTAHOAPTAHP®OPM» Ha NMOBM.
OtnevaTtaHo B ounuane OIrylrl « CTAHOAP TURH®OPM» — tun. «Mockoeckum nevatHuk», 105062 Mockea, JlanvH nep., 6.




