®EQEPAIIbHOE ArEHTCTBO

Mo TEXHUYECKOMY PEFYNIMPOBAHUIO U METPONOrMM

HALMWOHANBbHLIN roCT P
CTAHOAPT
POCCUMNCKOMN 54522—
®EANEPALMUMN 2011

Cocy.n.bl U annapartbl BbICOKOro aAaBreHus

HOPMbI U METObl PACYETA HA NMPOYHOCTb

PacueT uMnuHgpuyecknx obevaek, QHMLL,
¢hnaHueB, KpbILIEK.
PekomeHaaUMm No KOHCTPYUPOBAHUIO

EN 13445-3—2002
(NEQ)

WapaHue odmuymnansHoe

MockBa
CranpapTnHdopm
2012


https://meganorm.ru/Data1/9/9440/index9972.htm

FOCT P 54522—2011

MpeaucnoBune

Llenv v npyHumMnbl cTaHAapTu3aummn B Poccuiickon Pegepaummn yctaHosneHbl PeaepanbHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHWYeCKOM perynuposaHumy, a npasuna npuMeHeHUs HaumoHanbHbIX
ctaHgaptoB Poccuinckoin ®eaepauum — FOCT P 1.0—2004 «CtaHgapTusauus B Poccuitckon degepavumn.
OCHOBHbIE NOMOXEeHUsI»

CBepeHUsi o cTaHpapTe

1 PASPABOTAH OTKpbITbIM aKLMoHepHbIM obLwecTBoM «MpKYTCKUIA Hay4HO-MCCNeaoBaTeNbCKMn 1
KOHCTPYKTOPCKUN UHCTUTYT XUMUYecKoro U HedTaHoro mawmHoctpoerna» (OAO «UpkytekHUNxnummai» ),
OTKpBITLIM aKLMOHEPHbIM 0bLLecTBOM «Bcepoccnicknin Hay4yHo-1ccneAoBaTeNbCKUM U NPOEKTHO-KOHCTPYK-
TOPCKNA UHCTUTYT HedTaHoro MawnHocTpoeHus» (OAO «BHUMHE®TEMALL»), OTKpbITBIM aKuMOHEPHbBIM
obwectsoM  «Hay4Ho-uccneaoBaTenbCKAM  MHCTUTYT  XMMUYEcKoro  MawuHocTpoerusi»  (OAO
«HUMXNMMALL»), ®PegepancHoit crny6oi No aKONOrm4eckomy, TEXHOMOTMYECKOMY U aTOMHOMY Haasopy
(PocTexHaasop)

2 BHECEH TexHu4yeckum KOMUTETOM Mo cTaHaaptusaunm TK 23 «TexHuka 1 TexHonornm gobeum n
nepepaboTku HepTU M razar

3 YTBEP>XAEH W BBEAEH B JEWCTBWE Mpukasom denepanbHOro areHTCTBa no TeXHUYeckomy
perynnpoBaHuio n metposiornm ot 24 Hosibpsa 2011 r. Ne 598-cT

4 BHacTosilem cTaHaapTe y4TeHbl OCHOBHbIE HOPMAaTUBHbIE MONOXEHNS CNeAYIoWMX MeXayHapoaHbIX
cTaHgapTos: [upektuBa 97/23/EC Ha OG6opydosaHue, paboTawowee noa JasneHuem (97/23/EC
«PED — Pressure equipment directive»); EH 13445-3—2002 «Cocyapbl, paboTatowue noa gasneHuem 6es
orHesoro nogsoga tensioTel. Hactb 3. KoHeTpykuua» (EN 13445-3—2002 «Unfired pressure vessels — Part 3:
Design»)

5 BBEJEH BMNEPBbLIE

UHpopmayus 06 UMEHeHUAX K HacmosiueMy cmaHoapmy rybrukyemcs 8 exe200H0 uz0agaeMom
UHhopMayUOHHOM yKa3amerne «HayuoHanbHbie cmaHOapmbl», @ MEKCM U3MEHEeHUU U Nornpasok — 8 exxeme-
CAYHO u3dasaeMbix UHGOPMaYUOHHbIX yKasamersix «HayuoHanbHble cmaHdapmbl». B ciiydae nepecmMompa
(3aMeHbl) Unu ommeHbl Hacmosue2o cmaHdapma coomsemcemayioujee ysedomiieHue 6ydem onybruKo8aHo
8 eXXeMeCsIYHO u3dasaeMoM UHOpMaUUOHHOM yka3amerle «HauuoHarnbHbie cmaHOapmei». Coomeememey-
rowas uHgbopmauusi, yeedomieHue U meKkcmel pasmeujaromces makxe 6 UHghopmayuoHHol cucmeme obLuezo
ronib308aHus — Ha ochuyuanbHomM catime @edeparibHO20 azeHmemea 1o MeXHUYECKOMY pe2yniuposaHuio U
Mempornoauu 8 cemu VIHmepHem

© CrangaptuHgopm, 2012

Hacroawuii ctTaHaapT He MoXeT 6bITb MONHOCTBLIO UMW YaCTUYHO BocnpouseseaeH, TUpaXXuposaH n pac-
NpocTpaHeH B KayecTBe ouLmanbHOro nsgaHns 6e3 paspeLieHns ¢ep.epaanoro areHTcTBa no TexHNn4ecKko-
My perynuposaHuio U MeTponorum
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HAUUWOHANBbHBIN CTAHOAPT POCCMUUCKOWU SEOAEPALUMN

Cocyabl v annapaTbkl BLICOKOTO AaBneHun
HOPMbI U METOAbI PACHETA HA NMPOYHOCTb

PacuyeT uMnuHapuyecknx obevaek, oHUL, onaHLeB, Kpbilek. PeKoMeHAaLUmn Mo KOHCTPYMPOBAHMUIO

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

Data BBegeHna — 2012—06—01

1 O6nacTb NpMMeHeHusA

HacToswwmii ctaHaapT ycTaHaBnuBaeT HOPMbI U MeTOAL! pacyeTa Ha MPOYHOCTb NPY CTaTUYECKOM Harpy-
XKEHUM 1 pekoMeHZaL MM No KOHCTPYMPOBaHUIO COCYAOB M annapaTtoB (4anee — COCYAOB) CTalNbHbIX KOBaHbIX,
KOBaHOCBaPHbIX, MHOTOCIIONHBIX M 0AHOCINOWMHbBIX, U3rOTOBIEHHbIX 13 MTOKOBOK U NIMCTOBOrO NpokaTa, paboTato-
LMX Moa AerCTBUEM BHYTpeHHero aasneHus cabiwe 10 go 130 MMa'), npumMeHsieMbIX B rasoBoi, HedTaHON,
HedpTeXMMUYECKON, XMUMUYECKON NPOMBILLIIEHHOCTU, NPOMU3BOACTBE MUHEparnbHbIX yaobpeHuid U apyrux
CMEXHbIX OTPacAX NPOMBILLITEHHOCTU.

PacueTHble hopMynbl HacTosLWerc cTaHaapTa NPUMEHUMEI MPU YCIOBMK, YTO CBOMCTBA MaTepuanos,
TpeboBaHWS K KOHCTPYKLMMN, U3rOTOBMEHWUIO U KOHTPOMIO OTBEYaloT TPeboBaHUAM HOPMAaTUBHBIX AOKYMEHTOR
Ha U3roTOBMEHWE M UTO pacyeTHbIe TemrnepaTypbl He NPEBLILLAKT 3HAYEHWIA, MPU KOTOPLIX HAcTynaeT Non3sy-
4YecTb MaTepuarnos.

Mpy OTCYTCTBUM TOYHBIX A@HHBLIX O TeMnepaTtype, NPU KOTOPOn HeoBXoAMMO YYUTHIBATL NOM3yyYecTb
maTtepuana, opmynbl MPUMEHUMBI 4N1S pac4eTHOW TeMnepaTypbl CTEHKM COCYA0B, He NpeBbIWAoLLEeni: ans
yrnepogucTon ctanu 380 °C, Ans H13KonerMpoBaHHoOW 1 cpeaHenernposaHHon ctanen 420 °C n ans aycteHnT-
How cTanu 525 °C.

MuHumaneHas (oTpuuaTensHas) TemnepaTypa onpegensieTcss GU3nNKo-MexaHUIeckKuMn CBOMCTBaMm
npuMeHsieMblX MaTepuasnos No cTaHaapTam U TEXHUYECKUM YCIIOBUSIM Ha U3rOTOBMEHNE COCYAOB, YTBEPXKAEH-
HBIMW B YCTaHOBNEHHOM Nopsake.

HacTtosawmiin ctaHaapT He pacnpocTpaHseTca Ha cocyabl, paboTatoLme nod BHELUHUM AaBNeHUEM.

Onsa cocyaoB, HaxoOsLWMXCs B 3KcrayaTalmmn, B NpoLecce MOHTaXa, N3roTOBMEeHUs UMM OKOHYEHHbIX
MPOEKTOB 40 BBEAEHUS HACTOALLMX HOPM, NepeodopMIIeHne pacHeToB Ha MPOYHOCTbL B COOTBETCTBUM C HACTO-
AWMM cTaHaapToM He TpebyeTca.

2 HopmaTuBHbIe CCbINIKK

B HacTosileM cTaHaapTe UCNOoSb30BaHbl HOPMaTUBHbIE CCISIKA Ha crieaytolme cTaHaapTh:

FOCT P 52857.1—2007 Cocyabl v annapaTel. HopMbl M MeToAbl pacdeTa Ha npodHocTs. Obwme Tpebo-
BaHusA

FOCT P 52857.2—2007 Cocygbl v annapaTtbl. HopMbl U MeToabl pacyeTa Ha NpoYHOCTbL. PacueT UMnuH-
APNYECKMX U KOHUYECKNX 0BGevaek, BbINYKMbIX U NIOCKNX AHULL U KpbILLIeK

" Cocyabl, n3roToensiemble B COOTBeTCTBMM C [1], Aonyckaetcs paccuutbiBatb no TOCT P 52857.1—
rOCT P 52857.12.

U3panne opnumnansHoe
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FOCT P 52857.3—2007 Cocyabl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NPOYHOCTb. YKpenneHue
0oTBepcTMi B 0bevalikax 1 AHULLAX MPU BHYTPEHHeEM 1 BHeLLHeM gasneHusix. PacueT Ha npoyHocTb obevaek
OHWLL NPU BHELUHUX CTaTUYECKNX Harpyskax Ha WryLep

FOCT P 52857.4—2007 Cocyabl 1 annapaTbl. HopMbl 1 MeToAbl pacyeTa Ha NPoYHOCTb. PacueT Ha
NPOYHOCTb M FepPMETUYHOCTb haHueBbIX COeqUHEHWIA

FOCT P 52857.5—2007 Cocygbl nannapatbl. Hopmbl 1 MeTOAbl pacyeTa Ha NpoYHocTb. Pacuet obeva-
€K 1 AHWLL OT BO3AENCTBUSA OMOPHbLIX HArpy3oK

FOCT P 52857.6—2007 Cocyabl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NpoYHocTb. PacueT Ha
NPOYHOCTb NPY MaNoOLMKIOBBIX HarpysKkax

FOCT P 52857.7—2007 Cocyabl 1 annapatbl. HopMbl 1 MeToabl pacyeTa Ha NPOYHOCTb. TennoobmeH-
Hble annapaTbl

FOCTP52857.8—2007 Cocyabl MannapaTbl. Hopmbl nMeToabl pacyeTa Ha npoYHocTb. Cocyabl nanna-
paTbl ¢ pybalukamm

FOCT P 52857.9—2007 Cocyabl n annapatbl. HopMbl 1 MeToAbl pacdeTa Ha NpovHocTb. OnpeaeneHue
Hanpsb>KeHUn B MecTax nepeceyeHuii WTyLepoB ¢ obevyankamm 1 AHULWAMN NPU BO3AENCTBUWN SaBNeHUs U
BHELLHWX Harpy3oK Ha LwTyLep

FOCT P 52857.10—2007 Cocyabl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NpoYHocTb. Cocyabl
annaparthbl, paboTatoLue ¢ cepoBOAOPOAHBIMU Cpedamu

FOCTP 52857.11—2007 Cocyael nannapatbl. HopMbl 1 MeToAbl pacyeTa Ha NpodYHocTb. MeToa pacye-
Ta Ha NpPoYHOCTL 06evaek 1 QHULL C y4eTOM CMeLLeHUS KDOMOK CBapPHbIX COeAMHEHWIA, YTIoBaTOCTU U HEKPYT-
nocTn obevaek

FOCTP 52857.12—2007 Cocyabl MannapaTbl. Hopmbl uMeToAbl pacyeTa Ha NPoYHOCTb. TpeboBaHus k
dopme npeacTasieHns pacHeToB Ha NMPOYHOCTb, BEINMOMHAEeMbIX Ha SBM

FOCT26303—84 Cocyabluannapartbl Bblcokoro gasneHus. LUnunbku. MeToael pacyeTa Ha NpoYHOCTb

MpwnmedaHune— pn nonb3oBaHUM HACTOALWMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AEVCTBUE CCbINOY-
HbIX CTaHOAPTOB B MHOPMAaUMOHHOW cUCTEME OOLEero nonb3oBaHus — Ha odmumansHom cante degepanbHOro
areHTCTBa No TEXHWYECKOMY PerynupoBaHunio U METPONOorum B ceTh VIHTepHEeT Unu no exerofHo nagasaemMomy nHopma-
LIMOHHOMY yKa3saTtenio « HaumoHaneHble cTaHAapThI», KOTOPbIV ONyBIMKOBaH MO COCTOSIHWIO Ha 1 SHBapsi TEKyLLero roga, n
Mo COOTBETCTBYHOLMUM €XEMECSYHO U3gaBaeMbiM MHPOPMALMOHHBIM yKa3aTernsimM, onybrnmkoBaHHbIM B TEKYLLEM roay.
Ecnu ccbinoyHbin cTaHgapT 3aMeHeH (M3MeHeH), TO NMpyv NMoNb30BaHUM HACTOSILLMM CTaHA4ApPTOM criegyeT pyKOBOACTBO-
BaTbCS 3aMEHSIIOWMUM (M3MEHEHHbIM) CTaHAAPTOM. Ecnu ccbinoyHbin cTaHgapT oTMeHeH 6e3 3amMeHbl, TO NoNoXeHue, B
KOTOPOM AaHa CChIfIKa Ha Hero, NPUMEHSIETCS B YacTW, He 3aTparvBatoLen 3Ty CCbIMKY.

3 O6o3HaveHusn

B HacTosilwem cTaHgapTe NpyMeHeHbl cnegytowmne o603HayYeHus:
¢ — cyMmma nprnbaBok K pacyeTHbIM TOMLLMHAM CTEHOK, MM;
¢, — Npubaska AN KOMMEHCaLUM KOPPO3UN 1 3PO3UK, MM;
¢, — npubaska ANa KOMNeHcaLm MUHYCOBOTO A0MYycKa, MM;
€3 — TexHosnornieckas npubaska, Mm;

D — BHYTpeHHWIA guameTp cocyaa unu annapaTta, MM;

D, — BHYTpEeHHWI AnameTp NPOTOUKM MOCKOro AHULLA, MM;
D, — HapyxHbl anameTp hnaHua kopnyca, Mm;

D, — AnameTp OKPYXXHOCTM LIEHTPOB LUMUMEK, MM;

D, — HapyxXHbIl AnameTp dnaHLa BbINyKon KpbILLKA, MM;
Dg — HauMeHbLINIA AMaMeTp BLITOYKA NOA YNIOTHEHNE, MM;
Dg — HanbonbLuWi AnameTp BbITOUKM NoA YNIOTHEHWE, MM;
D, — HapyXHbI gnameTp LeHTpanbHoi obevaiiku, MM;

D: — HapyXHbIA AMaMeTp KOXXyxa MHOTOCIOMHON obeyvaiiku, Mu;

Dy — pacyeTHbIi AUameTp NIoCcKoro AHULIEA U YNIITOTHEHWUSA, MM;

dy — AnameTp OTBEPCTUA NOA LWNUMbKY OCHOBHOIO Kperesxa, MM;

dy — AvameTp LeHTpasibHOro 0TBePCTUS B AHNLLAX U KPBILLKAX, MM;
d; — AnameTpbl OTBEPCTU B AHMLLAX UMW KPBILLKAX, MM;

d;z — pacyeTHbI AnamMeTp HECKBO3HOTO OTBEPCTUS, OrpeAenseMbli C yHeTOM rnyBuHbEl 0TBEPCTUSI, MM;
dg — HapyxXHbI AnameTp pe3bObl LWAULKA, MM;
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n

Zd/ — CyMMa AnameTpoB OTBePCTUN AN Hanbonee ocnabneHHoro AnameTpansHOro ceveHuns B nnoc-

i=1
KOW KpBILLKE U AHULLE, MM;

Fs — pacueTHoe ycunue, aecTaytollee Ha LWNULKX NPU pacyeTHOM AasneHuu, H;

Fp — oceBas cuna oT AMCTBMS YNNOTHUTENLHOrO KOJbLia Un npoknaaku, H;

Fo — oceBas cuna oT AeiCTBUA AaBEHWA cpedbl Ha KpbILWKY, H;

F o, — oceBoe ycunue, AeiicTBytoLLee Ha nonepeyHoe ceveHne cTeHku, H;

Fgy — 0OCeBoOe ycunve, AeicTByoLlee Ha y4acToK Topua raHua, 3akioHeHHbIn Mexay BHyTpeHHen

NMOBEPXHOCTbIO cocyaa 1 cpeaHer NMHUEN YNNOTHUTENbHOM NOBEPXHOCTH, H;

H — BbIcOTa BBINYKIOW YacTU HWLLA MO BHYTPEHHEN MoBepXHOCTY 6e3 yueTa LUMUHAPUYECKON HacTu, MM;

H, — TonwuHa ueHTpansHoW YacTu KPbILLKK, MM;

H, — ncnonHuTensHasa TOMNLWMHA KPbILKA B MECTe pacnonoXeH s BEITOUKM Mo YNNOTHEHNE, MM;

H,r — pacyeTHas ToSLLMHA KPLILLIKW B MECTe pacronoXeHns BbITOUKM oA YNNOTHEHNe, MM;

H; — ucnonHutenbHasa TonwmnHa nepndepuinHoin 4acTu NIOCKOM KPbILLKA, MM;

H3p — npeaBapuTenbHasa pacyeTHas TonwnHa nepudepunHon YacTu NITOCKOM KPbILLKWU, MM;

H;r — pacyeTHas ToMNWMHA NepudepuintHOn YacTu NIIOCKOM KPbILLIKX, MM;

H, — vcnonHnTenbHasa ToNwHa raHua BeINyKNow KpbILLKA, MM;

H,r — pacyeTHas TonLmMHa thraHLa BbIMYKNON KPbILWIKA, MM;

h — pnuHa UMnMHAPMYECKoN OTBOPTOBKM BIMYKIOro AHWLLA, MM;

h, — AnnHa KOHMYECKOro UMK paanycHoro nepexoaa, Mu;

h, — AnvHa LMNUHAPUYECKON OTBOPTOBKM NNIOCKOTO AHMLLA, MM;

h; — BbICOTa LMNNHAPUYECKON YacTu hnaHLa koprnyca, Mum;

h, — ycpeaHeHHas sbicoTa chnaHLa kopnyca, MM;

hs — pacueTHas ycrioBHast BbicoTa thriaHua koprnyca, Mm;

hg — BbICOTa LUNMHOPUYECKON YacTu chnaHua, CTeIkyeMoi ¢ obevaiikon, Mm;

K — ko3thpnUMeHT NPOYHOCTU AHNLLA;

K, — koatduLMeHT ocrnabneHns AHuLLa OTBEPCTUSAMN;

L — AnvHa AoNONTHUTENbHBIX CNIOEB MHOTOCIIONHOM 0beYankn, MM;

L, — AnvHa oaHOCNOHON LIMNUHAPUYECKOA BCTaBKN, MM,

L, — onvHa nepexoaHoON YacTy CTIKyeMbIX 2NeMeHTOB, MM;

Iz — rny6uHa oTBEpCTMIA NoA LWNWUMLKK BO chnaHLe, MM;

l,. — rny6uHa j-ro HeCKBO3HOMO OTBEPCTUSA, MM;

M — pacyeTHbIli n3rnbatoLmnin MOMeHT, H - Mm;

[M] — ponycTumelin nsrnbarownii MomeHT, H - Mm;

n, — ko3ddULMEHT 3anaca MPoYHOCTN NO BPeMEHHOMY CONPOTUBEHMIO (Mpeaeny NPOYHOCTH);

n. — koauLMeHT 3anaca NPoYHOCTMU Mo Npeaeny TekyvecTu;

p — pacuyeTHOe AaBneHne B cocyae unu annapare, Mla;

p, — pacyeTHoe faBneHue, BOCMNPUHUMaEMOe CrosAMU, PACNONOXeHHBIMU MeX/y LieHTparnbHoil obe-

yawnkon n koxxyxom, MrMa;

[p] — nonyctumoe gasnexue, MMa;

Prp — npobHoe aasnexue, Mla;

R — pac4eTHbIN paanyc KpUBU3HBLI AHWULLA NO BHYTPEHHEN MOBEPXHOCTH, MM;

rvir, — paguycbl 3aKpyrneHus, Mm;

R, — MWHUManbHoe 3HadeHune npeaena Teky4ecTi npu pacyetHon Temnepatype, Ma;

R0 — MUHMManbHOe 3HaveHWe npeaena TekydecTy npu Temnepatype 20 °C, Ma;

R 0,24 — MUHUManbHOE 3Hay4eHNe yCrioBHOro npeAera Teky4ecTy npy ocTaTouHOM yAnuHeHnn 0,2 % npu
pac4yeTHol TemnepaTtype, MMa;

Rpo,z/20 — MUHUMAarbHOE 3HaYeHNe YCIIOBHOTO NpeAena TeKy4yecTn NpyM octatouHoM yanuHeHun 0,2 %

npu TemnepaTtype 20 °C, MMa;

Ry1,0¢ — MWHUManNbHOE 3HaueHWe npejena Teky4ecTy Npu 0cTaToqHOM yanuHeHun 1,0 % npu pacyeT-
Hol Temnepatype, MMa;

Rp1 0120 — MUHUMarbHOE 3HaYeHe Npejena Teky4ecTy Npy 0cTaTouHOM yanuHeHn 1,0 % npu Temne-

patype 20 °C, Mla;
R,; — MVHUMaribHOe 3HadeHne BPEMEHHOro COonpoTUBMeHUA (npeaena npoYHOCTM) Npu pacyeTHon
TemnepaTtype, MMa;

R, 00 — MUHMMAanbHOE 3HaueHe BpeMeHHOro COMpoTMBNeHNs (Mpeaena npoYHoCTU) Mpu Temneparype

20°C,MMNa;
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S — ucnonHuTenbHas ToMLLMHA UMNMHAPUYEcKon oBevaitku, Mw;
S — pacyeTHas TOMLWMHa LNMHAPUYECKON 0Geyvaiiku, Mu;

S, — VCMoNHWUTENbHas TOMLWMHA AHWULLA, MM;

S,r — pac4eTHas TOMLMHa AHULLA, MM;

S, — MUHMManbeHas TONLWVHA AHULLA B 30HE MPOTOYKN, MM;

S, — MCMoMHATeNbHas TONWMHA LeHTparbHoi o6evaiki, Mu;

S, — oblas ucnonHUTensHas ToMWMHA COEB, PACTONOXeHHBIX Mexay LieHTpanbHoi obevaiikoii u
KOXYXOM, MM;

S, — UCNOHUTeNbHas TOSLLMHA HAPYXXHOTO KOXKYXa MHOMOCIIONHO obevaiiku, MM;

S,, — VCNonHWTENEHas TOMLLMHA MHOTOCTIONHOM LMnHApuYeckoi obevaiiku, Mm;

S,,r — PacyeTHas ToMNWmMHa MHOTOCIONHON LIUMMHAPUYecKon obevanku, Mm;

t — paccTosiHue OT Kpasi OTBEPCTMWS B BbINYKION KPbILLKE UM AHULLE A0 BHYTPEHHEeR CTeHKU cocyaa Unu
annapara, MM;

t, — paccTosiHe Mex/y KpOMKaMi COCEHNX OTBEPCTUN, MM;

t; — Pa3HOCTb TOMLLUMH CTLIKYEMBIX 3TEMEHTOB, MM;

Z — 41cno Wwnunexk, Wr.;

o — Yron HaknoHa obpasytoLler KoHMYeckon YacT donaHua, rpagyc;

B — Ko3pDPULNEHT TONCTOCTEHHOCTU;

Bgr — pac4eTHbIN KoadhhMLIMEHT TONCTOCTEHHOCTY;

6 — yron mexay HopMarsbio K BHyTPEHHeN NoBePXHOCTUN Ha Kpato AHWLLA UNK cchepudecKoinl YacTu BbiMyK-
101 KPBILKA M OCbo cocyda Unu annapara, rpagyc;

8! — nonoBMHa UCMOMHUTENBLHOrO Yrna cchepuueckoro cermeHTa BbiNyKNo YacTy KPbILLIKW, rpaayc;

[c] — ponycTmoe HanpsxXeHne npu pacHeTHon Temnepatype, MMa;

[c],; — AonycTuMoe HanpsxeHne npu TemnepaType 20 °C, MMa;

[c], — AonycTumoe HanpshkeHre Ana MaTepuana ueHTpanbHon o6eyaiikv npy pac4yeTHol Temnepartype,

MMa;

[c], — AonycTumoe HanpsbkeHne AN MaTepuana cnoes Npu pacieTHon Temnepatype, MMa;

[6], — AonycTuMoe HanpsxeHre ANA MaTepuana Koxyxa npu pacyetHoln TemnepaTtype, MMa;

¢ — KO3hDULNEHT NPOYHOCTU CBAPHbIX LLBOB;

¥ — Yron KOHYCHOCTW YMNOTHUTESbHbIX NOBEPXHOCTEN, rpaayc;

p — Yron TpeHus Ha ynnoTHUTEeNbHbIX NOBEPXHOCTSIX, Frpagyc.

4 OO6LWwue nonoxeHus

4.1 PacueTHasi TeMnepartypa

4.1.1 PacueTHyto TemnepaTtypy MCNonb3yoT ANs onpegeneHnst GUsnKo-MexaHU4eCcKUX XxapakrepucTmk
mMaTepuana v 4onycTUMbIX HanpsXKeHUN.

4.1.2 PacueTHylo TeMnepaTypy onpeaensaoT Ha OCHOBaHUM TENIOTEXHUYECKUX pacyeToB WUIK pesyrib-
TaToOB UCMbITAHUIA.

3a pacuyeTHyo TeMnepaTypy CTEHKU cocyaa NPUHUMalOT Hanbornbllee 3HaYeHne TeMnepaTypbl CTEHKU.
Mpu Temnepatype Huxe 20 °C 3a pacyeTHy TeMnepaTtypy npuv ornpeaeneHnn 4onyCTUMbIX HANPSHKEHUA Npu-
HumaloT Temnepatypy 20 °C.

4.1.3 Ecnu HeBO3MOXHO NPOBECTN TENMOBbLIE pacyeThl UM U3MEPEHUs U €CiU BO BPeMS 3KCNsyaTauumn
cpefa conpukacaeTcsi CO CTEHKOW, TO 3a pacyeTHYI0 TemnepaTtypy cregyeT npuHuMaTh HanGonbLuyo Temne-
paTtypy cpeabl, Ho He Hxke 20 °C.

4.2 Pa6ouee, pacueTHoe, Npo6GHOe AaBneHne, AaBreHue onpeccoBkU

4.2.1 Mop paboynm gasneHneM AnNa cocyaa cregyeTt NOHMMaTb MakCMMaribHoe BHYTpeHHee U3bbiTou-
Hoe AaBneHne, BO3HUKatoLLee NpyM HopManbHOM nNpoTekaHun paboyero npouecca, 6e3 yyeTta rugpocraTuyec-
Koro AaBneHuss cpedbl U 6e3 yyeTa AONYCTUMOrO KpaTKOBPEMEHHOro MOBbILWEHUA AaBAEHUS BO BpPeMsi
OeCTBUs NpeJoXpaHUTenbHOro KnanaHa unu apyrmx npeaoxpaHUTerbHbIX YCTPONCTB.

4.2.2 lMop pacyeTHbIM AaBreHneM Ansa demMeHTOB CoCy0B crneayeT NoHUMaTh AaBfeHue, Ha KoTopoe
NPOBOAUTCA UX pacyeT Ha NPOYHOCTb.

PacuyeTHoe gaBneHune 4ns 3N1eMeHToB cocyaa NPUHNUMAKOT paBHBIM MaKCUMarbHO BO3MOXHOMY pabove-
My OaBneHuto.

Mpu NoBbIWEHNY AaBNeHUs B COCYAe BO BpeMA AeNCTBUSA NpeAoXpaHUTENbHbLIX YCTPOWUCTB, OrpaHuinBa-
toLwmx aasneHue 6onee yeM Ha 10 % No cpaBHEeHWIO ¢ pabounm, aNeMeHTbl Cocyaa crieqyeT pacCHUThIBATL Ha
naeneHune, pasHoe 90 % aaBneHus npn AeNCTBUU 3TUX YCTPONCTB.

4
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4.2.3 lMop npobHbIM AaBNeHNEM B cocyie cneayeT NoHMMaThb AaBneHne, Npy KOTOPOM NPOBOAST UCMbI-
TaHue cocyaa Ha NPOYHOCTb U NIIOTHOCTb.

4.2.4 3HayeHune npobHOro AaBneHus Npyu rmapaBnMYyeckux UCMbITAHUSX cleayeT HasHayaTb B COOT-
sBeTcTBUM ¢ B 03-576 [2].

4.2.5 PacueT npoyHOCTY AeTanei Ha npobHoe aaBneHWe NpoBoAAT, NOACTABNAA B pacyeTHble (hopMy-
Nbl 3HaYeHne NPobHOro AaBneHusl BMeCTo paciyeTHOro gasneHns p. Mpu atom koadduumneHT 3anaca npoyHoc-
TW NO Npeaeny Teky4ecTun Ans npobHoro gasneHus cneayeT NpUHUMAaTL no Tabnuue 4.1.

4.2.6 lMoppasneHWeM onNpeccoBKU criedyeT NOHUMAaTb OAHOKpPaTHOE AaBeHne Npu M3roToBNeHNM CoCcy-
Aa, nepesojsillee BHYTPEHHUE CII0UM MHOTOCIIONHOM CTEHKU 3a Npeaen TeKy4ecTu.

4.2.7 MHorocnoiHble cocyabl cnegyeT noasepraTe UCNbITAHUIO NOBLIWEHHBIM U3OLITOYHBIM AaBNEeHN-
€M ONpeccoBKX B COOTBETCTBUU C HOPMAaTUBHLIM JOKYMEHTOM Ha U3roTOBNEHUE.

4.2.8 lNpu Harpy>XeHnn MHOroCnoMHOro cocyaa AasneHnem onpeccoBkM HeobxoaMmo NpoBoANTb NPOo-
BEepKy NPOYHOCTU AeTaren no opmMynam COOTBETCTBYIOWNX pa3aenos, NOACTaBNsAs B pacyeTHble hopMyIibl
3Ha4YeHue AaBneHus oNpecCcoBKU BMECTO pacyeTHoro agasneHus. MNpn aTom koadduumMeHT 3anaca NpoYHOCTH
no npeaeny TeKy4ecTy npu TemnepaType UCTILITaHUA NPUHUMALOT cornacHo Tabnuue 4.1.

YKasaHHy0 NpoBepKy He NPOBOAAT A4Sl MHOTOCMONHBIX LUMMHAPUYECKMX obeyaek 1 Npu pacyeTe yKpen-
NEeHUA OTBEPCTUMA.

4.3 [lonycTuMoe HanpskeHue, KoadduuueHTbl 3anaca NpoYHOCTU

4.3.1 [donyctuMoe HanpsbkeHWe Npu pacyeTe Mo npeaenbHbLIM Harpyskam KOHCTPYKTUBHBIX 3/IEMEeHTOB
13 YrNepoaucTbiX, HA3KONErMpoBaHHLIX, CPEAHENErMpoBaHHbIX U ayCTEHUTHBLIX CTanei BEIMMCANAIT No dop-
myne

)

n,

T B

[o] = min [RpO,th nnn Ry, _Rmn]_ 1)
n

MpoYHOCTHLIE XapaKTepUCTUKN MaTeprnasios MOryT 6biTb BbIGpaHbl B COOTBETCTBUM C NPUMOXEHUEM A.
4.3.2 KoadduumeHTel 3anaca NPOYHOCTU N, N, B 3aBUCUMOCTM OT YCIIOBUIA HarpyxxeHua cneayeT onpe-
[enaTb B COOTBETCTBUM ¢ Tabnuuein 4.1.

Ta6nuuya 4.1 — KoathpmumeHTs! 3anaca npoYyHOCTH

Ycnosue HarpyxeHusa PaccuutbiBaemblit anemeHT n, n,
Bce anemeHTbl, kpome wnunek 1,50 2,4
Paboune ycnosusi
Ununekn 1,50 —
YcnoBus UCnbiTaHWs:
- rmgpaenuyeckue Bce anemeHTbI 1,10 —
- MHEBMAaTUYECKNe Bce anemeHTbI 1,20 —
- ONpeccoBka Bce anemeHThI, KpoMe Wnunek 1,07 —
- MHOFOCIOMHBIX COCYAOB
A nunekn 1,00 —_

4.4 KoadpuumeHT NPpOYHOCTU CBapPHbIX COeQUHEHUIN

B cdbopmynbl Ans pacveToB Ha NPOYHOCTL 3ITEMEHTOB COCYA0B, UMEIOLLMX CBapHbIe coeqUHEHUs, Heobxo-
AMMO BBOAUTb KOSPDULMEHT ¢, YHUTBIBAIOLWNIA CHIDKEHME MPOYHOCTM CBAPHOIO LIBA NO CPaBHEHUIO C OCHOB-
HbIM MeTasnnoM.

3HavyeHus kospduLmeHTa ¢ — corracHo NpuUnoXxeHuwo b.

4.5 Mpu6aBKU K pac4eTHbIM TOMNLLIMHAM KOHCTPYKTUBHbLIX 3/IEMEHTOB

4.5.1 Tpu pacyeTe COCYAOB HEOBXOAMMO YUUTbIBATL NPUGABKA € K pacYeTHLIM TOSILLUHAM 31IEMEHTOB
COCYy[oB.
McnonHUTeNbHYHO TOMWMHY CTEHKU 3MeMeHTa COCYAa BbIMMCIISIOT Mo popmyrne

S 2S;+¢, 2)

roe S — pacyeTHasi TOMNLWMHA CTeHKU afleMeHTa cocyaa.
MpwrBaBky kK pac4eTHLIM TOSLIMHAM BbIYMCTAIOT NO hopmyne

c=¢,tCte; 3



rOCT P 54522—2011

lMpy ABYXCTOPOHHEM KOHTaKTE C KOPPO3WMOHHOW 1 (1) 3pO3MOHHOI cpedoii npubasky ¢, crneayeT onpe-
OensATb Kak CyMMY COOTBETCTBYHOLLMX NPUBaBOK C BHYTPEHHEN 1 HAPYXXHOW CTOPOH.

Mpu noBepoYHOM pacyeTe NpUbaBKy BbIYMTAIOT U3 3HAYEHWIA UCMIONMHUTENBHON TOMNWMHBI CTEeHKW. Ecnn
n3BecTHa hakTUYecKas TOMLLMHa CTEHKW, TO NPY MOBEPOYHOM pacyeTe MOXHO He YHUTbIBaTb 3HA4YEHUSA Cy 1 Cs.

4.5.2 ObocHoBaHWe BCcex NpubaBOoK Kk pacyeTHbIM TOSLMHAM AOMKHO ObITb NPMBEAEHO B TEXHNYECKON
OOKyMeHTaLmn.

4.6 Cocyabl ¢ NPOTUBOKOPPO3UOHHBLIM NOKPBLITUEM

Mpu onpeaeneHnn pacyeTHOW TOMLWMHBLI CTEHKN 3NIEMEHTOB COCYAOB, paboTatoLmx npu TemnepaType
cBbiwe 200 °C, TONLWMHY ayCTEHUTHOrO HannaBneHHoro Nmn NakMpyoLLero 3awnTHOro cnos, a Takke dyTe-
POBKM 1 aYCTEHWUTHOW LIeHTparibHoN obeYvankn He y4uTbIBatoT.

5 PacueT umnuHagpunyeckux obevaek

5.1 Uunnunapuyeckune ogHocnolHble o6evanku
5.1.1 Pac4eT npuMeHUM Ansa LUnmMHapMIecKkux obeyaek npu BeIMOMHEHUN YCIOBUS:
S-¢ o4 4)

5.1.2 TonwuHy LUNMHAPUYECKO O4HOCITONHON 06evalikv BelYMCNSAT No doopmyre

S§x>S8;+¢, (5)
roe Sg = 0,5D(Bg — 1). (6)
5.1.3 PacueTHbIN KO3 PULNEHT TONICTOCTEHHOCTU BEIYUCASIOT No hopmyre
BR = exp [LJ, (7)
[cle

rae ¢ — ko3t dULMEHT NPOYHOCTM CBaPHLIX LLIBOB.
5.1.4 Jonyctumoe AasrieHne BbIMUCNAIOT no hopmyne
1 =[cleInp, (8)
D+2(S-c)

rneB=T- 9)

5.2 Uunnungpuyeckue MHOrocrioHble o6e4yanku
5.2.1 Pacuet pacnpocTpaHsieTcsl Ha LUAUHAPUYECcKAe MHOTOCOMHBbIE 06eYaitki ¢ KOHLLEHTPUYECKUM U
pYOHUPOBAHHBLIM PAacMoIOXEHUEM CMOEB.
5.2.2 NcnonHuTenbHasa TOMWMHA CTEHKU AOIKHA YAOBNETBOPATL YCIIOBUIO
S>8,+c. (10)

B pynoHuposaHHo obeyvaiike K pacq4eTHOMN TOMLWMUHE CTEHKN NPUGABNAIOT TONLWMHY OAHOrO CIIOS.
5.2.3 Pac4eTHy TONLWMHY LIMNUHAPUYECKOI MHOrOCTIONHOM 06eYaiikn BLIMUCAAT No hopMyne

— Pc (11)
S,r=S,+S,+05D |exp—-1|,
R 4 Ll|: [U]c(P :|
D D +28%
raoep.=p-— In=% — In_Z"%9wR 12
Aep, = p—lol,oIn—-~[olco " 250, 25, (12)
SSR =0,5D [exp[ ]p —1]— HyrneBoe NpubvKeHNe BeMUYNHL S, . (13)
Glc ¢

TouHoCTb pacyeTa p, NPOBEPSIOT MOACTaHOBKOW S,z BMECTO SSR B chopmyny (12). PacyeTbl noBTOpAIOT
A0 Mony4eHna 0AUHaKOBbIX 3HaYeHWI p . ¢ TOUHOCTbIo 0,2 MIMa.
5.2.4 [onyctnmoe aasneHune BbIMUCISIOT o hopmyne

[l =Iol e InB, (14)

D+2S (15)

D+2¢’

roep =

6
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clySy +I[ol.S; +[c]S, (16)
Sy +Se + S
5.2.5 lMpnonpegeneHnn TONWUHBI CTEHKA UIU AONYCTUMOro AaBMNeHUs HE YYNTBIBAIOT HAPYXKHBIN KOXYX,
N3roTOBMEHHbIN N3 MaTepunana c npedenom Teky4uecT MeHblue 3HavyeHust

[0]ep = !

o = 2Prex. (7)
B -1
D,
roe B =—=%;
p D
P;ox — NOBLILIEHHOE AABMEHNEe ONPEeCcCOBKY (onpeaensaeTcs no HOpMaTUBHOMY AOKYMEHTY Ha U3roToBIe-

Hue).
5.3 CoepauHeHUe LUNUHApPUYECKUX 0Bevaek

5.3.1 CoeanHeHne ogHOCMONHBIX 0bevaek Mmexay cobol U ¢ MHOTOCONHBIMUK oBevalrikamMmn 1 MHOro-
CronHbIX 0bevaek mexay coboli pekoMeHAyeTCA BbIMOMHATL B COOTBETCTBUN C PUCYHKOM 5.1,

Ly

NINE=

S' S’

e

S
6
/

|
T

Ly

sv

N
N
Y,

\
N
NN
N

PucyHok 5.1 — CoeaunHeHve umnuHapuyeckux obevaek
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Mpu aTom cneayeT cobnogaTh ycrosue

Lss (18)
13

5.3.2 MpnS”"/S’ > 1,2 TonwuHa Gonee ToHKoI obevaitkn S’ yBenuunBaeTcs A0 TOMNWMHEI S” B COOTBET-
CTBWUM C pUcyHkamMn 5.1a, 5.16, 5.1s. TonwmHy 60nee TOHKON MHOrOCIONHOM CTEHKU YBEMUUMBAIOT 00 BENU4K-
Hbl S” AONONMHUTENBHLIMA CMOSIMU Ha ANUHE

L>0,4-DS". (19)
Mpu S”/S’ < 1,2 kOHWUYECKUI Nepexo AoNycKaeTcsl BLIMOMHATL 3a cHET ckoca bonee Toncton obevariku
B COOTBETCTBUM C pUcyHkaMn 5.12,5.19, 5.1e, 5.1x, 5.1u, 5.1k.

6 Pacuer gHv

6.1 KoBaHble nnockue oTéopTroBaHHbIe AiHULLA, CONPsHKeHHbIe C 0AHOCNOWHbIMU 06eYankaMu
6.1.1 Ha pucyHkax 6.1—6.3 npMBeaeHbl KOHCTPYKTUBHbIE BapyUaHTbl MAIOCKUX AHULL.
6.1.2 PacyeT npuMeHUM ANd AHULL NPU BLIMNOSIHEHWUWN YCOBUIA:

ﬁsO,BS; rSq  r/1,8Sy  h/1,85;  h/Sg.

hy
N

S D

1 P i, -

- ;r /
/1
il y

N
N
NN

NI

3 %
T 5\ 1
d, do d
PucyHok 6.1 — lNnockoe AHNLLE C KOHUYECKUM PucyHok 6.2 — Mnockoe AHWLLE C paanyCHBLIM
nepexoaom nepexonom
S D
N
S N/
/ 4
2y
N %)
» L/ / /
/ // // y,
D4

PrcyHok 6.3 — lMNMnockoe gHuLLE C NPOTOYKOM

6.1.3 TonwmHy AHULA C KOHUYECKUM 1 PaanyCHBIM Mepexoaamu, BbINONHEHHbIMA B COOTBETCTBAU C
puUcyHKamun 6.1, 6.2, BbIYMcNsOT No dhopmyne

Si2Srt¢ (20)
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rne S, = 0,45K Dy ﬁ. (21)
P

S, -
ans ,ElHI/ILLl,COTHOLIJeHI/IEM;)—CS 0,11 npuHnmatoT Kp, paBHbIM 1;
R

S, -¢c

ANA AHUL C OTHOLeHUEM > 0,11 nonpaBoYHbIN KOS DULNEHT Kp BbIYMCNAOT Mo hopMyne

R

K, = #_2 (22)
1+ 1+ {6vs1 —CJ
DR
6.1.4 PacuyeTHblin AMaMeTp BbIYUMCNSIOT No hopmynam:
- ANA AHNLL C KOHUYECKUM U pafuyCHbIM Nepexoaom (CM. pucyHkn 6.1, 6.2):
Dg=D-r; (23)
- ANS AHWLL C MTPOTOYKON (CM. pUCyHOK 6.3):
Dp=D. (24)

6.1.5 [JonycTumoe AaBneHune Ans gHWLL C KOHUYECKUM 1 pagnyCHbIM Nepexoaamu BeIYUCAT no ¢op-
myne

2
S, -c¢
=| ———— | [d] K. (25)
Pl (0,45K°DR ] el %
6.1.6 PacyeT nnockoro gHuULLA C NPOTOYKON MPUMEHUM NPU cOBNIOASHUN CreayOLLUX YCIOBWIA:
0,258,<r<S,- S, (26)
S, > max {(81 —c), 32201, Qsoﬁ}_ (27)
b [c]
6.1.7 TonwwmHy NNOCKoro AHMLA ¢ NPOTOYKOM (CM. pUCYHOK 6.3) BEIUCHAOT No hopmynam:
S12Sr* ¢ (28)
=045K,D | P _. (29)
S,z =0,45K, oIk

P

[N AHULL € OTHOLLEHMEM % <011 K,=1;

S;-c¢
ONA gHWLL ¢ OTHOLeHNeM =

> 0,11 nonpaBoyHbIf kKo3hDULNEHT Kp BbIMMCNAT No cbopmyrne (22).

6.1.8 [onycTtumoe aasneHune Ansi NAOCKOro AHULLA C MPOTOYKON BbIMMCASAIOT No hopmyne
2
S, —
o] = [1_°] [0 K,. (30)

6.1.9 KoadhduumeHT ocnabneHns aHuiLa HeyKpenneHHbIM1 0TBepcTUaMK K, Ans NNOCKUX AHUL BCeX
TUMNOB BbIMMCASIOT Mo hopmMyne

(CL))

rae n — 4vYncno OTBepCTVIV‘I, nonagarwwnx B paccMaTpmBaeMoe CeHEeHNE,
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B CNyyYae 0AMHOYHOTO LieHTparbHOro oTBepcTUsi — no hopmysie
2
K, = 1+d—°+ o . (32)

MakcrmanbHas cymma AnvH AuaMeTPOoB U Xopa 0TBepCTuiA B Hanbonee ocnabneHHoOM guameTtpansHOM
ceyeHun aHuLWwa (CM. pUCYHOK 6.4) BbluUcrIsAoT no hopmyne

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

d,

17

PucyHok 6.4 — Hanbonee ocnabneHHble anameTpanbHbie CeYeHust AHULa

6.1.10 B cny4yae HeckBo3HOro otTBepcTuA B hopmynel (31) 1 (32) noactasnstoT 3Ha4YeHUe pacyeTHOro
AnameTpa d;p, onpeaensaemMoro ¢ y4eToMm riybuHbl oTBepcTUs

dr =min {d,-z—l’;d,}. (34)
Sy

6.1.11 B cny4yae cTyneHyatoro oTBepcTUa Npu onpegeneHun koadduumeHTa ocnabnexnus gxuwa
OTBEPCTUAMU B Ka4eCTBe pacueTHOro AnaMeTpa NPUHMMaLIOT SKBUBAIIEHTHBIN BHYTPEHHWIA AnameTp d,, onpe-
Aensiemblil U3 YCNOoBWUA paBeHCTBa NnoLaan pacoHHOro ceyeHus f, BbipesaHHoM U3 CTeHKN AHuULLa, nnowaau
ceveHna d,S,,T.e.

d, = I (35)
S,

6.2 Bbinyknble gHULLA, conpshkeHHble C OQHOCNONHbIMU OGevaitkamu
6.2.1 HapucyHkax 6.5, 6.6 npuseaeHbl KOHCTPYKTUBHBIE BApUaHTbI BEIMYKITbIX AHALL,.

S

»)

SN

‘N

Sy

PucyHok 6.5 — Coepuueckoe gHuile

10
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. S D L) s D f
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d do
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PucyHok 6.6 — Onnuntnueckoe gHuwe

6.2.2 PacyeT npuMeHUM Ana cdpepuyecknx v anNUMnTUYeckUX AHUW, npu cobniogeHnn cneayowmx
YCrOBUIA:

a) >0 Si=¢

D D

6) MUHUManbHOE PACCTOsHNE £, OT BHYTPEeHHe (Hapy>KHOI) NOBEPXHOCTU AHMLIA 10 pe3bBoBOro rHesaa
ANA KpenexHoro afieMeHTa Ao/HKHO 6bITh He MeHee AnameTpa 3Toro rHesaa, t, >d, + ¢;

B) Yron Mexay HopMasbio K BHYTPEeHHEe NOBEePXHOCTN Ha Kpato AHMLLA U OCbio cocyAa unu annapata
6>75°.

6.2.3 B cnydae S; < S unu S; > S KOHCTPYKTUBHOE OPOPMITIEHUE 30HBI COMPSHKEHWUS BLIMOSHAIOT MO
PUCYHKY 6.5 M1 6.6 COOTBETCTBEHHO, MPU 3TOM AOMKHO cobnoaaThes yenosue L/t >3.

6.2.4 TonwuHy BbINYKNOro AHWLLA BEIMUCAAIOT No bopMyne

S,2Sz+¢ (36)

<0,15;

=—pR
R 2olo-05p°
6.2.5 Ecnv anvHa UAnuHapuyeckon oT6opToBaHHOM YacTu h 6onbue sHauyeHus 0,3 /D (S, —¢), To Ton-
WWHa AHWLWA AomKHA 6bITb HE MeHbLUe TONWUHBLI 06evaiiku, BbluMcneHHon no copmyne (6) npu [c] ansa mate-
pvuana gHuwa.
6.2.6 [onycTumoe AaBneHune BbIYUCNSIOT No hopmyne

roe S (37)

b= :(31 ~o)lcle_ (38)
+05(S;—-c¢)
6.2.7 Pac4yeTHbIli paguyc KPUBMU3HEI BBIMUCTIAOT MO hopMyne
r=D" (39)
4H

ana snnunTudeckux aHuw, ¢ H = 0,25D R=D;
ansa nonycdepudeckux gumc H=0,5D0 R =0,5D.

6.3 Bbinyknble gHULLA, conpshkeHHble C MHOTOCNOWHbIMU 06eyakaMu

6.3.1 Boinyknble gHUWLLA, COMPSKEHHbIE C MHOrOCIOMHBIMU obeyaitkamn, cnegyeT BbINOMHATL B COOT-
BeTCTBMM C 6.2.

6.3.2 Cdpepuueckue aHuwa c yrinom cermeHta 90° >6 > 87° coegUHAIOTCA ¢ MHOTOCNOWHON 0bevakon
HenocpeACTBEHHO COMTAacHO PUCYHKY 6.7 a Unun yepes OHOCAONHY0 BCTaBKY COMMAacHO PUCYHKY 6.8.

6.3.3 3oHy nepexoga pekomeHAyeTCsl BbIMOMHATL N0 O4HOMY U3 BAPUAHTOB PUCYHKa 6.7 &, Np1 3TOM chie-
ayet cobnioaats ycrosue Ly/t; >3.

6.3.4 lNpuHATaga TonNwMHa ANMNTUYECKOro AHUWa BbicoTon H, pasHoi 0,25D, aponxkHa 6bITb He MeHee
0,7 S, r-

6.3.5 Boinyknble gHuLa B Buae chepnyeckoro cermeHTa ¢ yrnom 87° > 6 >75° coeanHAIOTCA ¢ MHOro-
croiHoi o6evaiiko nocpeAcTBOM OQHOCIIOWHON LIUMMHAPUYECKOIN BCTABKW COMMacHO PUCYHKY 6.8.

6.3.6 PacyeTHyio TONWMHY OAHOCIIONHOW LUNUHAPUYECKOW BCTaBKN ANA AHULW, B Buae chepudeckoro
cermeHta cyrnom 87° > 6 >75° onpefensioT rno 5.1 U NnpuHUMaloT He MeHee S,

11
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6.3.7 [nvHa ogHOCNONHOW LMNMHOPUYECKON BCTaBKU B COOTBETCTBUM C PUCYHKOM 6.8 formkHa yaoBneT-
BOpSITb Tpe6OBaHUIO

L,> 0,4DS. (40)
A (Bapmant 1) A (BapuaHT 2)
Sy D Su D
P
<r~7§7<7\ < IR
\s >; NN
p --l .-‘i<-~
454___“4 5 uhé
S
(<]
f3
a
f ,,SM| D ,Sml D
s A
< N\ S < S £
3 N
1] \ 1]
SN\ -
S —
d, d,
6 8

e 0

PucyHok 6.7 — Bbinyknbie gHMLLA, CONPSKEHHBbIE C MHOTOCIONHOW obeyankon 6e3 BCcTaBku

6.3.8 3oHy nepexoga OT O4HOCNONHOWN LUNMHOPWYECKON BCTABKW K GHULLY BbINOSHAIOT COMMacHO PUCYH-
Ky 6.8, npu atom cneayet cobniogats ycrosue Lo/t >3.

12
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Sy
a
ISM D t3 IsMI D
~ N
~1
S r
:': Y | J S r | J

i3 \0\ T _13 &
51 S [

6 8

PucyHok 6.8 — Cdpepuyeckue gHuLLa ¢ yrnoM cermeHTa 87° > 0 >75°, conpsikeHHbIE C MHOTOCTIONWHOK 06ey4aikon
nocpeacTBOM BCTaBKu

6.3.9 MMpu S > S,, (cM. pucyHOK 6.86) S,, yBENUUMBaETCsA 0 BENUYUHLI S ONONMHUTENBHBIMKU CRIOAMU Ha
AnvHe

L> 0,4/DS. @)

Mpu S/S,,<1,2 fonyckaeTtcs He BBOAWUTL AOMNOMHUTENbHLIE criow. [pu 3ToM AienaeTcs ckoc 0AHOCNOHOM
BCTaBkM (B coeAUHEHUM C MHOTOCNOMHOM 06evarikoi) cornacHo pucyHkam 6.8 6, 6.8 e Tak, uToGbl cobnioganoch
ycnosue Ly/t; > 3.

6.3.10 Papuycbl 3akpyrneHus r Ha pucyHkax 6.8 npuHumatoT B CoOoTBETCTBUM C 6.1.2.

6.3.11 30Hy conpsbkeHWUs1 aNnUNTUYECKOro AHULLA C MHOMOCIONHON obedvalikol BbINOSHSIOT B COOT-
BETCTBUM C pucyHkamu 6.76, 6.7e, 6.72, 6.70, npu aToM cneayeT cobnioaaTs ycnoeus

L =04 DS, ﬁ_z >3. (42)
3

6.3.12 Npu S, >S,,

ecrn S,/S,,>1,2, BBOAAT NOMNONMHUTENbHBIE GOV B COOTBETCTBUN C PUCYHKOM 6.72;

ecnn S,/S,, < 1,2, cxoc L, oCyLLecTBASIOT 3a CHeT AHULLIA B COOTBETCTBIM C PUCYHKOM 6.76.

Mpu S, < S,, coeanHeHNe OCYLLIECTBNSIOT CO CKOCOM MHOTOCNOWHOM 06e4aiiki COrnacHo PUCYHKY 6.70.

7 Pacuert c¢pnaHueB

7.1 YcnoBus npuMeHeHUs pacyeTHbIX hopmyn

7.1.1 Pacuet pacnpocTpaHsieTcs Ha koBaHble (hnaHubl, CoeAUHEHHbIE NOCPEACTBOM CBapKN C OAHO-
CMOWHOIN N MHOrOCNONHOM LMNUHAPUYEecKo obevarikoi. Mogenb cnaHua npuseaeHa Ha pucyHke 7.1. Cxe-
Ma driaHLa, conpsiKeHHOro ¢ MHOrocrnonHon obevaikon, npuseaeHa Ha pucyHke 7.2,

13
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D,
Dy
1 dB DR
JAr — 0
L =
< 7 /
L 7
N\ B N\
PucyHok 7.1 — KoBaHbin naHey
| l
- , N\

Jon
%,
s

I

(7]

V4
6

—_—]

PrcyHok 7.2 — KosaHbitt hriaHew, CONPsKEHHbIA C MHOrOCNONHOK 06evaiikon

7.1.2 Pasmepsbl hnaHLa NprMHUMaIT, UCXOAs U3 CrieAyHoLNX COOTHOLLEHUIA.
7.1.2.1 QuameTp OKpYKHOCTU LEHTPOB LUMUIEK BIMUCTIAIOT Mo hopmyne

( ]

2,2d
D,>max{D +2dg; =51
. 180
sin-——
Z

(43)

[ns1 3aTBOPOB C N/IOCKOM METaIMYecKkon NPoKNaakon AoMKHO Takke cobrnogaTbes ycrosue
D, > 1,05D, + dp. (44)
7.1.2.2 HapyxHblii DnameTp chnaHua D, onpeaensioT U3 yernosus

D,>D, +2d,. (45)
7.1.2.3 PexkoMeHayeMbli1 yron HaknoHa obpasytoLleil KoOHUYeckon Yactu onaHua
a < 30°, (46)
AonyckaeTcs NpMHUMaThb
30° <a <45°. (47

14
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lns paguyca nepexoaa oT KOHUYEeCcKo YacTu chnaHua K LUnuHApUYeckomy Kopnycy A0MKHO BLINOMHATLb-
cs ycrosue

r>S, (48)
7.1.2.4 BenuuunHbl h, n hg onpeaensoT us ycrosui:
-npua <30°:
hy>1I;+0,25d,, hg> 0,7Sg; (49)
-npn 30° < o <45°:
hy>1,+0,75d,, hg>Sg, (50)

rae /; onpeaensiioT o HOPMaTUBHOMY JIOKYMEHTY Ha pe3bGoBble COeAUHEHNS.

7.1.2.5 WcnonHutenbHas ToNwuHa S CTeHKU LIUNUHAPUYECKON YacTu hnaHua, cTeikyeMoi ¢ o6evalikon
Kopryca, AomnxHa BbITb He MeHee Sg, onpeaensemoit no 5.1.2, n TONWMHBI CTbIKYeMOW ¢ chnaHueM obevaiiku.

na dnaHues, CTbIKyeMbIX C MHOrOCMONHOM oBevaiikon, npu S > S,, COrnacHo pucyHky 7.2 TonLuHy obe-
Yalkun B MecTe CTblIKka crieflyeT yBenM4uTb 10 TONWMHLI S nyTem A0NONHUTENbHOW HAMOTKU CNoeB Ha anuHe L,
KOTOpPY'o BbIGUparoT U3 hopmynbl (41).

Mpu S/S,,< 1,2 nonyckaeTcs AOMOMHATENbHbBIE CNOU HE BBOAUTL, B 3TOM Crlyyae Ha donaHue B MecTe CTbl-
Ka ¢ MHOrocnomnHom obevaiikon AenaeTcs cKoc no aHanorumn ¢ opopmMneHnem 30HbI CONMPSHKEHUA BLINYKNOro
AHuwa c obevaiikoin B COOTBETCTBUM € 6.3 M pUcyHKOM 6.88.

7.2 NoBepouHbIN pacyeT pnaHua
7.2.1 Ycrnosue NpoyHocTU dhnaHLa Ha nsrub B auaMmeTpanbHOM CeYeHNN:

M < [M]. (51)
7.2.2 WN3rnbaioLmin MOMEHT OTHOCUTENbHO AMameTparbHOro ceveHus craHLa BbIMUCNAT No dhopmyne
M= % |:FSDS ~For(D + S)-F,Dg —Fy, D +2DR }, (52)

rae Fg, F,, Dgonpeaensiior no FOCT 26303.
OceBoe ycunve, AeiicTBytoLLee Ha NONEPEYHOE CeueHMe CTEHKU, BLIMUCAAIOT No dopmyne

_nD2 53
Foi= 2 P (53)

OceBoe ycunve, AeACTBYIOLLEE HA YHacTOK Topua driaHua, 3aKknioYeHHbIN Mexay BHYyTpeHHe nosep-
XHOCTbIO COCY/1a 1 CpeAHel IMHUEN YNNOTHUTENbHOMN NOBEPXHOCTU, BEIMMCAAIOT No dhopmyrie

Fo=, (D& —D?p. (54)
7.2.3 [lonycTUMBIN N3rnbaroLLmin MOMEHT BbIMUCTISIOT No hopmyne
2
M = "E{’][wz ~D~dg)(h} ~hZ)+ W] (55)
rae h4 = h3 + %, (56)
hg = phy (57)

[cl[lnDS_dBl+D3+dBl in_ D2 ]
D D3_dBI D3+dBI

[}
roe dg; = dg i. (58)

7.2.4 [lonyctuMbin narnbaiolwmin MOMeHT ans naHueB, CTbIKyeMbIX ¢ MHOFOCNOMHON ob6evyaikon,
BbIYMUCNAIOT No hopmyne

M =" D, - D~ dy) (b} -h2). (59)

7.2.5 EcnuHe BbinonHseTcs ycnosue hopmynel (51), To He06X0AMMO yBENUYUTb BBICOTY LIUNMUHAPUYEC-
Ko 4acTu prnaHua unu ero HapyXxHolii AuameTp, Nocne Yero OCcyLWeCcTBUTL MOBTOPHLIN pacyeT.
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8 PacueT Kpbiwek

8.1 Mnockue KpbILWKK
8.1.1 Cxema nNnockoi KpblLKU NpUBeAeHa Ha pUCyHKe 8.1.

H,
Hs
Hy
N
i NN\
N

PucyHok 8.1 — Cxema nnocKow KpbILKK

8.1.2 lNpeasapuUTenbHYIO0 pacyeTHYIO TOMLWMHY KPbILLIKK H3p BbIYUCAOT NO chopmyne

_ p Dgr+3(D3-Dg)FsiR (60)
ng 0,41D, \/[Gle D, —ZdG—Zd )

rae Fg, Fo, Dgonpepensior no FOCT 26303;
D" d — cymma xopA 0TBePCTUil ANs HauGonee ocnabneHHOro AMamMeTPanbHOro CeYeHNs B KPLILLKE, MM,
. o, 2l
B CMy4ae HeCKBO3HbIX OTBEPCTUI » d =" min {d,;H—’ d,»}.
3

i=1

Hy—-c
Ona Kpbllek ¢ OTHOLWeHUeM —2

< 0,11 nonpasoyHblil KoatbchnuneHT K, = 1;
4

Hy—c

ONA KpbILWek ¢ OTHOoLeHeM > 0,11 nonpaBo4HbIA KO3 pULMEHT Kp BbIYNCNIAIOT Mo dopmyne

4

K = 22 _ 61)
P 2
1+\/1+{—6(H3'°)J
D,

8.1.3 YTOYHEHHYI0 TONLMHY KPbILLKM, BEIYUCNSIOT No hopmyre

Hy 2 Hap + C, (62)
Dr +3(Ds ~Dg) 5
rae Hyg = 0,410, |2 9 (63)

1
3
8.1.4 MuHMManbHyO TOMLMHY KPBILLKA B MECTe pacrofioXeHUs BbITOYKM NoA ynioTHeHWe (B criydae
npriMeHeHWs 3aTeopa € ABYXKOHYCHbLIM KOMbLIOM) BLIMUCASAIOT No hopMyne

K 2 e
ol <D4—2de—De>+{i] (DG_D5)+{iJ [05—2%]
H, H P

Hy2Hy + c, (64)
rae H,z BbIGuparoT 661bLWNM U3 ABYX 3HAYEHWUI
_pnD +4F, (65)
2R 2nDg [o]
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F
3(Dy—Dg) S 2
H,.= 041D, giﬁaﬂﬁ(gj _ghz Da=Dr =205 (66)
6]  Dg [] D}

Ecnu sHa4eHmWe NoaKopeHHOro BblpaxeHus B hopmyse (66) MeHblUe HYNs, BeNUUnHY H, o BBIMACAAIOT NO
dopmyne (65).

8.1.5 B cny4ae ncnonb3oBaHWs BOCEMUMPaHHOTO YMNOTHUTENbHOTO KOJbLa pacyeTHYH TOMLUMHY KPbILL-
K1 BBIMUCASIOT No hopMyne

F
Dr +3(Ds —DR)F—S
Q

8(Fs-Fy)

H,.=0,41D., P 4 s~ o +

" R\lolK, Dy-2dg-2.d; Dz’ tg*(y+p)(Ds—2de - 2.d;)’[of (67)
+ Fs-F ,
ntg(y +p)(Dy —2dg - 2, d, o]

rae Fg, Fq, Dg, v, p onpepensiot no [3] u [4], npu aTom cornacHo [3] Fg = Q, Fp = Q.
8.2 Bbinyknble cthepuyeckue KpbIWKU
8.2.1 YcnoBusi NpUMeHeHNs pacyeTHBIX opMyI:

a) 0,1<31=¢ <0,2;
R

6) r>0,4S,;

B) £>0,1D;

r) nonosuHa yrna chepnyeckoro cermeHTa KpbILLKK B NPUHUMALOT U3 MHTepBara 55° <6 <80°.

A) Temnepatypa Kpbilwki 4o 200 °C 6e3 HapyxHOI Tennonsonsaumm 1 cabiwe 200 °C npu Hanuuum Tenno-
N30MALUN BCEN HApYXXHOWN ee NOBEePXHOCTY;

e) YNnoTHeHWe — ABYXKOHYCHbIM KOMbLOM UK KOJbLIOM TPEYTOMbHOrO CE4eHMs.

PacueTHas moaenb BeINyKI0A chepruIeCcKon KpbILLKA NpUBEAeHa Ha pUcyHke 8.2.

Sy

dg V a /L

L\ \l\/, ‘\
< N RNt \
S\ N

PvcyHok 8.2 — Cxema KOHCTPYKLUM BbINYKNON KPbiLWKN

8.2.2 TonuwwuHy cTeHku cchepuieckoi YacTm BbIMyKIOW KPbILLKW BLIYUCASAIOT NO hopMyne
S, 2Sz+¢ (68)

1,25pR
roe S1R=2[ p (69)

clo -05p’
[(7] — HaumMmeHblee U3 AByX 3Ha4YeHun: AoNyCTUMOro HanpsaXXeHUa matepuana CCbele‘-leCKOﬁ YacTU KpblLl-

K1 1 AoNYCTUMOro HanpsbkeHna maTepuana draHua KpbILWKA Npu pacHeTHON TeMnepaType.
8.2.3 PacyeTHy!0 BbiCOTY hnaHLa BbiNyKMON KPBILIKW BLIYUCASIOT Mo hopmyre

H,zH,,+c, (70)
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M[o] .
n([c’K? —p?)(Dy —D -2d¢)’

rae H,p = 2K J (1)

Ds-dg , Ds+de |\ Dy

K=1n .
D Dy—dg Dj+dg

(72)

8.2.4 Pac4yeTHblt MOMEHT, EeNCTBYIOLLMI Ha praHLLeBoe KOMbLO KPbILIKW, BEIMUCASIIOT No doopmyne

1 S D+D (73)
M=_|FD; —Fp| D+ -1 |-F.Dr —F R
2{3 3 Q’I[ +sinej pPR T2 }

rae yeunus £, 1 F, BBIMACTAOT Mo popmynam (53) 1 (54);
Fs, F,, Dgonpepenstotes no FOCT 26303.
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Ta6nwuuya A1

MpunoxeHne A
(cnpaBo4Hoe)

PacueTHble XapakTepUuCcTtukm npo4YHoOCTHU cTaneun npu NoBbIWWeHHbLIX TeMnepaTypax

HopmatusHas
Makcu- | X@Pakrepucruka
ManbHag | IPOYHOCTY Mpwu Mpegen TekyvecTu RpO,Z’ Mrla, npu TemnepaTtype, °C BpemeHHoe conpotusnenue R, Mla, npu Temneparype, °C
TonmHa | TeMnepatype
Mapka cranu 3aroToBKU 20°C
(nucra),
MM R R
NIIJIQI€ M Ha 100 200 300 400 450 475 500 560 100 200 300 400 450 475 500 560
800 167 334 167 167 147 132 112 112 — — 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
20104 500 215 432 215 195 185 165 160 155 — — 430 390 370 360 350 320 — —
102 500 215 432 — 210 | 200 185 165 155 — — — 410 390 360 320 300 — —
15I'C 350 294 490 294 275 | 226 167 150 145 — — 461 441 412 392 312 300 — —
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 — — — —
16IC
32 295 470 280 265 | 205 165 — — — — 470 | 450 | 415 390 — — — —
60 285 460 270 250 | 200 160 — — — — 450 | 430 | 410 380 — — — —

¢2SYS d 1004

Loz



8 lMpodomxeHue mabnuysr A.1

HopmaTtusHas
Makeu- | XapakTepuctuka
ManbHas | MPOYHOCTM Mpu Mpepen Teky4ectu Rp0,2’ MnMa, npu Temneparype, °C BpemenHoe conpotuenenue R, , MMa, npu Temnepartype, °C
TonwmHa | TeEMnNeparype
Mapka cTann | , oo oo 20 °C
(nucra),
MM R R
M’Igé' M ﬁna 100 200 300 400 450 475 500 560 100 200 300 400 450 475 500 560
500 294 451 280 | 255 | 206 186 175 170 — — 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 — — — —
oorae 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 — — — —
1orzct 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 | 355 | 315
12XM 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 — — —
12MX 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
12X e 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 — — —

¢SS d 1004
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lpodomkerue mabnuysi A.1

HopmaTtusHas
Makeu- | Xapakrepuctuka
Manbuas | MPOYHOCTH Nnpu Mpenen Tekyvectu RpO,Z’ MMa, npu Temnepartype, °C BpemeHHoe conpotusnenue R, MMMa, npu temneparype, °C
TonwwmHa | Temnepatype
Mapka cTamt | 4aco10pKm 20°C
(nucTa),
MM R R
N’IJIQI'Z’ iy 100 200 300 400 450 475 500 560 100 200 300 400 450 475 500 560
a MMa
10X2M 50 295 450 240 230 216 206 196 186 — — — — 400 — — — — —
08M2Cob 5 450 600 420 385 350 — — — — — 585 570 550 — — — — —
12X"'HM 4 500 700 490 475 450 390 350 — — — 685 670 650 630 — — — —
12XTHM® 4 500 700 490 475 450 390 350 — — — 685 670 650 630 — — — —
15XMTHMPT 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 — — —
10X2IM'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 —
25X3MPA 600
18X2MdA 400
25X2MDA 450 530 638 520 500 490 490 481 471 461 — 608 589 559 540 530 520 515 —
25X3MPA 600
15X2HMPA 350 500 620 — 470 450 470 392 375 370 350 — 592 565 525 480 460 450 440
10X2M1A 300 310 490 310 285 260 225 220 205 195 185 490 450 400 360 340 310 275 265

¢2SYS d 1004
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OkoHyvaHue mabnuupi A.1

HopmatusHas
Makcu- | XapakTepucTuka
ManbHas | MPOMHOCTY Mpu Mpenen Tekyvectu RpO,Z’ MMa, npu Temnepartype, °C BpemeHHoe conpoTuBneHue Rm, MMa, npu Temnepartype, °C
TonumHa | Temneparype
Mapka crani | 3roropku 20°C
(nucta),
v R 0,2’ Rm’
I\ﬁl‘[ 2 MAa 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® 350 667 784 648 618 589 569 530 515 500 440 746 716 677 638 608 575 559 490
38XH3M®DA 450 638 784 618 579 564 549 540 — — — 736 706 697 667 608 — — —
08X13 50 373 559 373 334 324 298 284 280 275 235 539 500 490 453 402 378 353 300
12X13 50 373 589 373 334 324 319 304 290 275 235 589 539 539 510 490 430 383 363
20X13 200 471 628 451 417 363 363 343 330 324 280 — 589 530 490 461 401 363 310
30X13 300 559 696 539 520 500 441 427 420 417 380 — 667 657 628 569 540 530 460
08X22H6T 1000 343 539 — 318 260 — — — — — — — 520 464 — — — —
08X21H6M2T 1000 343 539 — 318 260 — — — — — — — 520 464 — — — —
03X17H14M3 1000 176 490 170 160 150 147 142 — — — — 480 450 425 400 — — —
08X18H9T
08X18H10T
08X18H12T
12X18H10T 1000 196 490 186 172 157 147 142 137 132 132 132 470 440 420 420 400 390 390
10X17H13M2T
10X17H13M3T
08X17H15M3T
XH32T 1000 176 470 165 165 160 160 155 155 155 150 150 460 430 410 395 385 370 360
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KoadcdduumneHTbl NPOUYHOCTN cBapHbIX cCOeAUHEeHUN

Ta6nwunua B

Twn ceapHOro coeguHeHus

Cnocob cBapku B COOTBETCTBUM C
HOPMAaTUBHBLIMWA JOKYMEHTaMK1 Ha
U3roToBNEeHWe

MeTon, o6bem koHTpons u
Ka4ecTBO CBapHOro
coeiMHeHns

3HaveHue
koadpuumeHTa
NPOYHOCTU @

CTbikoBOE, YINoBOe, TaBpo-
BOE C MNOMHbLIM NPOBapOM CBapu-
BaeMbIX KPOMOK (OBYXCTOPOH-
Hee; C NOABapKON KOPHS LWBa)

Py4Has NOKpbITbIMKU ariekTpoga-
MV, aBTOMaTUYecKan nog Croem
dnioca; pyvHasl, aBToMaTMueckas,
MeXaHU3UpPOBaHHAsA B Cpeae aproHa

CTblkOBOE

OnekTpownakoBas

CTibikoBOE, yrnoeoe, Taepo-
BO€, AOCTYNHOE CBapKe TOMbKO C
OAHON CTOPOHbI

PyyHan nokpeITbIMU ariekTpoga-
MK; aBTOMATUYECKan nog Croem
cdrioca No pyuHol noasapke; pyu-
Hasi, aBTOMaTUYECKasn, MEXaHN3NPO-
BaHHas B Cpeae aproHa

CTbikOoBOE Ha ocTawuwencs
MeTannu4eckon noagknagke

CTblkOBOE, BbINONHSEMOE Ha
hrIlOCOBON, KEPaMUYECKON UK
megHon nogywke 6e3 nogsapku

Yrnoeoe, TaBpoBOE C KOH-
CTPYKTVMBHbIM 3230pOM, Haxrec-
TOYHOE

KoHCTpyKTMBHAsA, TexXHOMo-
rvyeckasl MeprnvTHas Hannaeka
Ha NEeprMTHbIE 3MNEMEHTbI COCY-
aos

KoHCTpyKTMBHAsA, TexHOMo-
rmyeckasl ayCTeHUTHas Hannae-
K& Ha NeprvTHble 3MeMEHThI
COCyaoB

Py4Has noKpbITbIMKM 3neKkTpoaa-
MK; aBTOMaTMdeckass Mnog Croem
dnioca; pydHas, aBTOMaTUYecKas,
MexaHW3VMpoBaHHas B Cpeae aproHa

B coortBetctBUM C
HOPMaTUBHBIMU JOKYMEH-
TaMun Ha U3roToBIieHne

1,0

1,0

0,9

0,9

0,8

0,8

1,0

0,9
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Bu6nuorpadusn
[1]1 HopmaTuBHbIM AOKYMEHT MEXOTPACNEBOro lMpasuna npoektMpoBaHus, U3roTOBIEHUA U NPUEMKUA COCYAO0B M
NPVYMEHEHUS NO BONPOCaM NPOMBbILLNEHHON annaparoB CTarnbHbIX CBAPHbIX
6e3onacHocTn n oxpaHbl Hegp MB 03-584—03
[2] HopmaTuBHbBIN QOKYMEHT MEXOTPACNEBOro Mpaeuna ycTpoiicTBa n 6e3onacHoi aKcnnyaTauMm cocyfioB, pa-
NPVYMEHEHUS NO BONPOCam NPOMBbILWNEHHON 6oTalowmx noa AaBreHneEM

6e3onacHocTy n oxpanbl Heap Mb 03-576—03
[3] PykoBogswun gokyment P[] 26-01-168—88 YNNoTHEeHNA HENOABMXKHbBIE MeTannuyeckue Ana cocyaoB 1 anna-

[4] OtpacneBow craHgapt

patoe Ha paenenue ceoiwe 10 go 100 MMa (cebiwe 100 go
1000 krc/cm®). MeToguka pacueTa Ha NPOYHOCTb U NNOTHOCTb

OCT 26-01-86—88 YNNoTHeHUA HeNOABUXXHbIE MeTannuyeckue Ana cocyaoB n anna-
patoe Ha paenenue ceoiwe 10 go 100 MMa (cebiwe 100 go
1000 kre/em®). Tunbl. KOHCTPYKUMKM 1 pasmepel. TexHn4ieckue Tpe-
6oBaHus. MNpaeuna npuemku. Metogpl KOHTPONA

YOK 66.023-987.001.24:006.354 OKC 71.120.01 OKn 36 1000

KritoueBkle criosa: cocyfkl, annaparthbl, BeICOKOE AaBreHue, NPOYHOCTb, A0MYCTUMbBIE HaMpPsbKkeHUs!, 0beYaliku,

AHWLWA, dnaHLbl, KpbILLKA

Pepnaktop P.I. [osepdoeckas
TexHuveckuit penaktop B.H. Mpycakosa
Koppektop /1.5. MumpocghaHoea
KomnbtoTepHas Bepctka M.A. HanelkuHol

Cpoano B HaGop 14.02.2012.  ToanucaHo B nevatb 13.03.2012.  ®opmaT 60 x 84 ;.  [apHutypa Apuan.

Yen. ned. n. 3,26, Yu.-u3g. n. 2,75, Tupax 166 ak3.  3ak. 233,

oryn «CTAHOAPTUHOOPM», 123995 Mockea, MpaHaTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo o ®IryYMn «CTAHOJAPTUHOOPM» Ha MOBM.

OrnevataHo B unuane ®ryrn « CTAHIAPTUH®OPM» — Tun. «Mockoscekuin neqatrik», 105062 Mocksa, IsinuH nep., 6.
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