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NMpeaucnoBue

Llenn n npuHumnel ctaHaaptusauum B Poccuiickon ®efepaunn yctaHoBneHbl PefepanbHbIM 3aKOHOM
oT 27 gekabps 2002 r. Ne 184-03 «O TexHU4eCckoM perynnmpoBaHMmny, a npasusa NpUMeHeHNst HauMoHarnbHbIX
ctaHgapToB Poccuickon ®egepaumm — FOCT P 1.0—2004 «Ctangaptmsaums B Poccuiickon ®egepayun. Oc-
HOBHbIE MOMNOXEHUSI»

CBefeHus 0 cTaHOapTe

1 PABPABOTAH OTKpbITEIM aKUMOHEPHBIM 06LLECTBOM «Hay4YHO-MccnenoBaTensCckuii M KOHCTPYKTOPC-
KU MHCTUTYT Xumu4deckoro matumHoctpoeHus» (OAO HUMXNMMALLY); 3akpbITbiM akuMoHepHbIM OOLLECTBOM
«Metpoxum NrxmuHnpuHr» (3A0 MNeTpoxum NHXMHMPUHS); OTKPbITbIM akUuMOHEpPHbIM 06LLecTBOM «Bcepoccuiic-
KW Hay4YHO-UCCrenoBaTeNbCKUA U NMPOEKTHO-KOHCTPYKTOPCKUIA MHCTUTYT HEeTAHOTO MAaLLUMHOCTPOEHUSI»
(OAO BHNWMHESTEMALL); ®enepanbHon cnyb0or No 3Kororm4yeckomy, TEXHONOMMYECKOMY 1 aTOMHOMY Haf30-
py (PoctexHaasop)

2 BHECEH TexHu4yeckum kommTeToM no ctaHaaptmaauum TK 260 «ObopynoBaHue xMmmnyeckoe n Hedotera-
3onepepabaTbiBatoLLee»

3 YTBEPX[EH VI BBEAEH B IENCTBUE MMpukasom ®eaepansHOro areHTCTBa No TEXHNYECKOMY pery-
nnpoBaHuto U meTpororum ot 27 aekabpsi 2007 r. Ne 503-ct

4 B HacTosLLEM CTaHAapTe y4TEHbl OCHOBHbIE HOPMATUBHbIE NMOMOXEHWSA CIEAYHOLLMX MEXOYHAPOOHbIX 1
eBponerickmx ctaHaapToB: Aupektuebl 97/23 EC EBponenckoro MapnameHta n CoseTa oT 29 mada 1997 r. no
cONMXeHNo 3aKoHOAATENbCTB FOCY4APCTB-4YIIEHOB, Kacatollerncs obopyaoBaHus, paboTatoLlero nog aaene-
Huem; EH 13445-3:2002 «Cocyapbl, paboTatowue nog aasnexHnem. Yacte 3. PacueT» (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Design»)

5 BBE[JEH BIEPBbIE

UHgbopmauusi 06 UsMeHEHUSIX K HacmosiueMy cmaHdapmy rybrukyemcs 8 exxe200HO U3dagaemMoM UHGOp-
MayuoHHOM ykazamerse «HauyuoHanbHble cmaHOapmbl», @ meKcm U3MeHeHUl U rnornpasoK — 8 eXeMeCsyHO
u3dasaeMbix UHGHOPMaUUOHHBIX yKkasamersix « HauuoHanbHblie cmaHGapmbi». B criydae nepecmompa (3ameHbi)
unu ommMeHbl Hacmosiweao cmaHdapma coomeemcemeyrowee yeedomeHue 6ydem onybruKo8aHo 8 exeme-
CSIYHO u3dasaeMoM UHGhOpMaLULUOHHOM yKkazamere «HauuoHanbHbie cmaHOapmely. Coomeemcemeyowias UH-
gopmayusi, yeedoMIieHUE U MEKCMbI pasMewaromesi makxe 8 UHGhopMayUoHHOU cucmeme obuiezo rosb306a-
HUs1— Ha ogbuyuansHoM calime ®edeparnbHO20 a2eHmemea o MexXHUYECKoOMy pe2ynuposaHuUo U Memporio-
euu 8 cemu lHmepHem

© CrangapTtuHdopm, 2009

HacToswwi ctaHaapT He MOXeT GbiTb MOMTHOCTbLIO UMW YaCTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH M pacnpo-
CTpaHeH B Ka4yecTBe omumanbHoro nsgaHus 6es paspelueHus PegepanbHOro areHTCTBa Mo TEXHUYECKOMY pery-
NTMPOBAHMIO M METPOSIOMM
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HAUWOHANBbHBIA CTAHOAPT POCCUMUCKOWN ®OEOEPALMNMNU

Cocypabl n annaparbl
HOPMbI U METOAbl PACYETA HA NPOYHOCTb
O6wue TpeboBaHUA

Vessels and apparatus.
Norms and methods of strength calculation.
General requirements

Dara BBegeHusa — 2008—04—01

1 O6nacTb NnpuMeHeHusA

HacTosawwmii ctaHgapT ycTaHaBnNnBaeT HOPMbl M METOAbI pacyeTa Ha NMPOYHOCTb COCYAOB M annapaTos U3
YrnepoaucTbIX 1 NErMpoBaHHbIX CTanem, LUBETHbIX METAmNMOoB (antoMUHUSA, Mean, TUTaHa U UX CMTaBoB), MPUMEHS-
€MbIX B XMMUYECKOM, HEpTEXMMMNYECKON, HedpTenepepabaTbiBatoLLEN U CMEXHBLIX OTPACIAX NPOMbILLIIEHHOCTH,
paboTatoLmx B YCOBUSAX OAHOKPATHBIX M MHOTOKPATHbIX Harpy3oK Nof BHYTPEHHUM M30bITOYHBIM AaBMEHMEM,
BaKyyMOM WIN HAPY>KHbIM JaBNEHMEM, MO AEACTBMEM OCEBbIX M NONEPEYHbIX YCUMWIA U N3rnbaroLmx MOMeEH-
TOB, UHEPLIMOHHbIX HAarpy30K, a Takke ycTaHaBnMBaeT kKoaddurLmMeHTbl 3anaca NPOYHOCTH, AOMNyCKaeMbiX Hanpsi-
XKEHWI, MOAYNS NPOAONBHOM YNPYrocT! 1 ko3 MUMEHTOB NPOYHOCTU CBaPHbIX LUBOB. HOpMbI M MeTOoAbl pacyeTa
Ha MPOYHOCTb NPUMEHNMbI, ECIIM CBOWCTBA MaTepuarnos, TpeboBaHWS K KOHCTPYKLUK, U3rOTOBIEHMIO M KOHTPOITHO
oTtBevatoT TpeboBaHusam FOCT P 52630 v opyrMm HOpMaTUBHBIM OKYMEHTaM. ECrnn OTKITOHEHNS1 OT reoMeTpuyec-
KoV popMbl, HETOYHOCTM UMW KAYECTBO M3rOTOBIIEHMS OTNINYAKOTCA OT TpeboBaHUIA HOPMATUBHBIX JOKYMEHTOB, TO
npu pacyeTe Ha NPOYHOCTb 3TW OTCTYMIEHUS JOMKHbI ObITb YUTEHBI COOTBETCTBYIOLLEN KOPPEKTMPOBKOM pacyeT-
HbIX hopMyT.

2 HopmaTuBHble CCbISIKN

B HacToswem cTaHgapTe UCnornb30BaHbl HOPMATUBHBIE CChINIKU Ha CreayoLme CTaHaapThl:

FOCT P 51273—99 Cocygabl 1 annapaTbl. Hopmbl 1 MeToAbl pacyeTa Ha npovHocTb. OnpeaeneHune pacyeT-
HbIX YCUIUI N8 annapaToB KOSTIOHHOMO TUMNa OT BETPOBbIX HArpy30K U CEMCMNYECKUX BO3OENCTBUN

FOCT P 52630—2006 Cocyabl 1 annapaTbl CTanbHble cBapHble. ObLMe TEXHNYECKNE YCITOBMS

FOCT P 52857.2—2007 Cocypabl u annapatbl. HopMbl 1 MeTOAbI pacyeTa Ha NPOYHOCTb. PacyeT unnmHapu-
YECKUX N KOHNYECKUX obevaek, BbIMyKIbIX U MAOCKNX AHULL, U KPbILLEK

FOCT P 52857.3—2007 Cocyabl 1 annapaTbl. HopMbl 1 MeTOAbI pacyeTa Ha MPOYHOCTb. YKpensieHme oT-
BEpCTU B obeyvarikax u gHULLaX Npu BHYTPEHHEM U BHeLLHeM AaBneHusx. PacyeT Ha npoyHoCcTb obevaek 1
OHWLL MPY BHELHMX CTaTUYECKUX Harpy3akax Ha wryuep

FOCT P 52857.4—2007 Cocyabl 1 annapaTbl. HopMbl 1 MeToabl pacyeTa Ha NPpoYHOCTbL. Pacyetr Ha
NPOYHOCTb U FEPMETUYHOCTb (PNaHLEBLIX COEANHEHNI

FOCT P 52857.5—2007 Cocyabl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NpoYHOCTbL. PacueT obevaek
W OHULL OT BO34ENCTBUSA OMOPHbIX HArpy3okK

FOCT P 52857.6—2007 Cocyabl 1 annapatbl. Hopmbl 1 MeTOAbLI pacyeTa Ha NPOYHOCTb. PacyeT Ha
MPOYHOCTb MPU MarnoLUKIOBbIX Harpy3kax

FOCT P 52857.7—2007 Cocyabl 1 annapatsl. Hopmbl 1 MeTOAbI pacyeTa Ha NPOYHOCTL. TennoobmeHHbIe
annaparbl

FOCT P 52857.8—2007 Cocyabl n annapatbl. Hopmbl 1 MeTOAbI pacyeTa Ha npoyHocTb. Cocyabl v annapa-
Tbl C pybaLukamu

U3paHue odmumnansHoe
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FOCT P 52857.9—2007 Cocyabl n annapaTbl. Hopmbl 1 MeTogbl pacdeTa Ha npovHocTeb. OnpegenexHve
HanpshKeHUn B MeCcTax NnepecevyeHnii LUTyLepoB ¢ obevarikamy 1 gH1LamMmn Npy BO3AENCTBUM AaBNEHNS U BHE-
LLHMX Harpy3oK Ha LWTyLep

FOCT P 52857.10—2007 Cocyabl n annapatbl. Hopmbl 1 MeTogpl pacyeTa Ha npovHocTb. Cocyapl 1 anna-
paTbl, paboTatoLme ¢ cepoBO4OPOAHLIMU CpegamMm

FOCT P 52857.11—2007 Cocyabl u annapatbl. HopMbl 1 MeToabl pacyeTa Ha NpoYHoCcTb. MeToa pacyeTta
Ha NPOYHOCTb O0OEYaeK 1 OHWLL C Y4ETOM CMELLIEHNSI KPOMOK CBApPHbIX COEAVHEHWN, YTIIOBATOCTU U HEKPYTIIOCTM
obevaek

FOCT 19281—=89 lNpokaT u3 ctanu NoBbILLEHHOW NPOYHOCTU. OOLLME TEXHUYECKNE YCIOBMS

FOCT 5949—75 Ctanb copToBas 1 kannbpoBaHHasi KOPPO3MOHHO-CTOMKAS, XKapOCTOMKas 1 »aponpoyHasi.
TexHnyeckme TpeboBaHus

FOCT 25054—81 NMoKOBKM 13 KOPPO3NOHHO-CTOMKUX CcTaner 1 cnnasoB. O0Lne TeXHNYECKME YCIOBUS

MpumeyaHune — lNpn nonb3oBaHUN HACTOALLMM CTaH4APTOM LieriecoobpasHoO NPoBepUTb AENCTBME CChINOoY-
HbIX CTaHO4apTOB B MH(POPMALMOHHOW cucteme obLLero nonb3oBaHns — Ha oduuuanbHoM carite PegepanbHOro ares-
TCTBa N0 TEXHUYECKOMY PErynmpoBaHuio U MeTpororun B cetm NHTepHeT nnm no exerogHo nsgasaemMomMy MHopmaLum-
OHHOMY YyKasaTento «HaunoHanbHble CTaHAapTbl», KOTOPbIN OMyGnMKOBaH NO COCTOAHMIO Ha 1 SsHBaps TeKyLUero roaa, n
Mo COOTBETCTBYIOLUMM €XEMECSYHO M3faBaemMbiM MHPOPMAaLMOHHBIM yKasaTensam, onybnmkoBaHHbIM B TEKyLLEM rogy.
Ecnu ccbinoyHbii cTaHAApT 3aMeHeH (M3MEHEH), TO MpWU NONb30BaHUWM HacCTOSLMM CTaH4APTOM CrneayeT PyKOBOACTBO-
BaTbCA 3aMEHSALMM (MUBMEHEHHbIM) CTaHAAPTOM. Ecnn ccbinoyHbIi ctaHaapT oTMeHeH 6e3 3ameHbl, TO NONoXeHue, B
KOTOPOM JaHa CChIfika Ha Hero, NPUMEHSETCA B YaCTU, He 3aTparMBatoLLen 3Ty CCbIMKy.

3 O6o3HauyeHun

B HacTosiLem cTaHgapTe NpUMEHEHbI criegytoLime 0003HaYeHus:

c — cyMma nNpmbaBOK K pacyYeTHbIM TOMLMHAM, MM;

C1 — npubaBka 4ns KoMNeHcaLumn KOpPO3UN 1 3pO3nK, MMm;

Cy — npmbaBka Ans KoMneHcaunm M1MHYCOBOTO AOMnycka, MM;

C3 — npubaBKa Anst KOMMNEHCaLUnM yTOHEHNS CTEHKM NPY TEXHOMOMMYECKNX onepaumsx, Mm;

E — MOAyMnb NPOAONbLHOW YNPYrocTu Npu pacyeTHon TemnepaTtype, Mla;

Ng — k03dhpMLMEHT 3anaca NPOYHOCTHN MO BPEMEHHOMY COMPOTMBIIEHMIO (MPeaeny NPOYHOCTH);

n; — KO3h(pMUMEHT 3anaca no npegeny Teky4ecTu;

n, — KoabpULMEHT 3anaca no npeaeny AnUTenbLHON MPOYHOCTH;

Ny — KO3hbhMLUMEHT 3anaca no npegeny nonsyyecty;

n, — KO3(hbhULMEHT 3anaca yCTONYMBOCTY;

Ngp — KoadpduLmMeHT 3anaca no npeaeny NPoOYHOCTU AN antOMUHUS, Mean U UX CMNaBoB;

Ngr — KO3a(hhMLUMEHT 3anaca no npeaeny NPOYHOCTM ANS TUTaHa 1 ero Cniasos;

p — pac4yeTHoe gaenexue, MlMa;

Ret — MUHMMarnbHOe 3HaYeHne Npeaerna TeKy4yecTy Npy pacyeTHon Temnepatype, Ma;

R./20 — MuHMManbHOe 3HaYeHue npegena TekydyecTv npn Temnepatype 20 °C, MIMa;

Roo2/t  — MWMHWMAarbHOE 3Ha4Y€HMe YCMOBHOrO Npeaena TeKy4ecT Mpu oCTaTouHOM yasiuHeHun 0,2 % npu
pacuyeTHON Temnepatype, Mlla;

Rp0,2/20 — MWHUManbHOE 3HAYeHWe YCMOBHOTO MNpefena Teky4yecTu npu ocTaTtoyHoOM yanuHeHnn 0,2 % npu

Temnepartype 20 °C, Mla;
Ro10/t — MWMHMManbHoe 3HayeHve npefena TeKyyecTu Npu ocTaToyHOM yanuHeHun 1,0 % Ansa pacyeTHowm

Temnepatypbl, Mla;

Rp1,0/20 — MMHUMAsbHOE 3HAYeHVe Npeferna Teky4ecTu npy ocTaTtouHoM yanuHerun 1,0 % ans temnepatypbl
20 °C, MMa;

Rt — MWHMMarbHOE 3Ha4YeHNe BPEMEHHOIo CONPOTMBNEHMS (Mpeaena NPoYHOCTM) NpU pacyeTHON TeM-
nepaTtype, Mla;

Rn/20 — MWHMManbHOe 3HadeHne BPEMEHHOrO CONPOTUBMEHUS (Npedena npoYHOCTW) Npu TemnepaTtype
20 °C, Mrg;

R. /10" — CpeaHee 3HaveHue npegena AnuTesibHol npoyHocTy 3a 10”7 YacoB Npuw pacyeTHoO TeMmepaTtype,
MTa;

Rp1,0/1o” /t — cpeaHnii 1 %-Hblii npegen nonsyyecTy 3a 10”7 yacoB npu pacyeTHol TemnepaType, Mla;

2
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S  —WCNOSMHUTENbHAas TOMLWMHA CTEHKM 3NeMeHTa cocyaa, MM;
S, — pacyeTHas TOSLMHA CTEHKU dIeMeHTa cocyaa, MM,

t — pacyeTHas TemnepaTtypa CTeHKu anemeHTa cocyaa, °C;

o  —Ko3(hPMUMNEHT NMMHENHOIO pacluMpeHns npu Temnepartype, 106, °C-;
[0] —ponyckaemoe HanpsbkeHue Npu pacyeTHon Temnepatype, MMa;
[0],p — Donyckaemoe HanpskeHue npu Temnepatype 20 °C, Mla;

¢  —KO3aDULMEHT NPOYHOCTU CBAPHbIX LLBOB.

4 OO6Lwwue nonoxeHus

4.1 PacyeT Ha NpOYHOCTb HEOBXOAUMO MPOBOAUTL 1S BCEX MPOrHO3UPYEMbIX COCTOSIHWMIA COCYAOB,
BO3HUKAIOLLMX BO BPEMS UX SKCMyaTauum, UCrbiTaHWs, TPAHCMOPTUPOBKY, MOHTaxa. [Mpu aToM criegyeT yunThbl-
BaTb BCE Harpy3ku 1 BHeLLHWe akTopbl (TeMnepaTtypy, KOPPO3MOHHbIE cpeabl U T.MN.), KOTOPble MOryT OKa3aTb
BMUSIHWE HA MPOYHOCTb, N Y4UUTbIBATb BEPOSITHOCTb MX OAHOBPEMEHHOIO BO3AENCTBUS.

B yacTHocTH, HEOBXOOUMO YUnTLIBaTL CrieaytoLLme hakTopbl:

- BHYTPEHHee / BHELLHEE AaBIEHUE;

- TeMnepaTypbl OKpYyXatoLLen cpeapl M paboure TemnepaTypbl;

- cTaTudeckoe faBneHvne B paboumx ycroBusaX 1 YCNOBUAX UCMbITAHUSA, HAarpy3ky oT Maccbl cocyaa u
coaepxmmoro B 060pygoBaHum;

- IHEPLMOHHbIE HArpy3Kku Npu ABWMKEHNIN, OCTAHOBKaX 1 KorebaHusIX, Harpy3Kkun OT BETPOBbIX 1 CEACMUYeC-
KX BO3AENCTBUN;

- peaKTuBHbIE yCunust (MPOTUBOAENCTBUSA), KOTOPbIE MEPeAatoTCa OT OMop, KPenneHui, TpybonpoBoaoB U T. 4.;

- HArpy3Ku OT CTECHEHHOCTU TEMMEPaTYpPHbIX AehopmMaLuii;

- YCTanocCTb Npu NepemMeHHbIX Harpy3kax, Koppo3uio 1 3pO3n0 U T. A.

3a nNpaBuNbHOCTb NPMMEHEHWS HOPM 1 METOL,0B pacyeTa Ha MPOYHOCTb HECET OTBETCTBEHHOCTL OpraHn3a-
umsa (NpegnpusTue Unu prmanyeckoe NULo), BbINMOSHABLLAS COOTBETCTBYHOLLME pacyeThbl Ha MPOYHOCTb.

4.2 MeToabl pacyeTa Ha NPOYHOCTL COCya0B U annapaTtoB npuseaeHsl B [OCT P 52857.2 —TOCT P 52857.11.

4.3 B ocHOBY MeETOL0B pacyeTa Ha MPOYHOCTb BOMbLUMHCTBA 35IEMEHTOB COCYZI0B MPUHAT METOA pacyeTa
no npegenbHbIM Harpy3kam. [ns yaobctea pacyeTa koaddmLMeHTbI 3anaca NPOYHOCTM K MpeaenbHbIM Harpys-
Kam y4MTbIBaIOTCSA NpU onpeaeneHnm fonyckaeMblX HanpsbkeHWn. [ina oTaenbHbIX 3NeMeEHTOB (Hanpumep, drax-
LEBbIX COEOWHEHWUI) UNN YCOBUIA Harpy>XeHusl, Hanpumep Npu NnepemMeHHbIX Harpy3skax, pacyeTt BeeTcs no
O0MNyCKaeMbIM HaNpPsKEHUsIM.

[onyckaeMble HanNpspkeHWs B 3TOM Crydae onpegenstoTcs ¢ y4eToOM 0CODEHHOCTEN aKCMyaTauum cocy-
03, OMbITHbIX AaHHbIX, XapaKTepUCTUK MaTepuana.

Mpu pacyeTe Ha yCTOMYMBOCTb JOMYCKaeMbIE HAarpy3ku ONPeaernsitoT MO HKHUM KPUTUYECKUM Hanpsxe-
HUAM.

5 PacuyeTHaa Temnepartypa

5.1 PacueTHyto TeMnepaTypy UCNOMb3ylT Ang onpeaeneHns pusnko-MexaHN4eCcKMx XapakTepucTmk MmaTe-
pvana v JonyckaeMblX HanpsKeHUR, a Takke Npy pacyeTe Ha NPOYHOCTL C y4ETOM TEMNepaTypHbIX BO3AENCTBUNA.

5.2 PacueTHyto TemMnepaTtypy onpeaensoT Ha OCHOBaHUN TENNOTEXHUYECKMX PACYETOB NN pe3ynbTaToB
UCMbITaHWIA, UM ONbITa SKCNyaTaLMm aHanorMyHbIX COCya0B.

3a pacuyeTHylo TeMnepaTypy CTEHKM COCyAa UInu annapata NpMHUMatoT HambonbLUY TeMMNepaTypy CTeH-
kn. Mpu Temnepatype Huxe 20 °C 3a pacyeTHyl0 TemMnepaTtypy Npu onpeaeneHuy onyckaeMbiX HanpsKeHnin
npuHumatoT Temnepatypy 20 °C.

5.3 Ecnun HEBO3MOXHO MPOBECTU TEMNJIOBLIE PacyeThbl UM U3MEPEHUS M ECIIN BO BPEMS IKCMyaTauum
TemnepaTypa CTEHKU NOBbILLAETCH 40 TeMnepaTypbl Cpeabl, CONpurKacarLLencs Co CTEHKOW, TO 3a paCYeTHYHo
Temneparypy cnenyeTt npMHUMaTh HanbonbLUyo TemMnepaTypy cpeapl, HO He Huke 20 °C.

Mpn o6orpeBe OTKPLITLIM NIIaMEHEM, OTPAbOTaHHBIMW razamm v NEKTPOHArPEBaTENSAMUN PACHETHYHO TEM-
nepaTtypy NpUHMMalOT paBHOWM TeMnepaType cpeabl, yBenmyeHHor Ha 20 °C npu 3akpbiTom oborpese u Ha 50 °C
npw NpsiMom oborpeBe, ecnn HET Bornee TOYHbLIX JaHHbIX.

5.4 Ecnu cocy unu annapaT 3KCnyaTupyrTCS MPU HECKOMNBKUX PasfUYHbIX PEXMMAaX HarpyXeHnst unu
pasHble MeMeHThI annaparta paboTaloT B pasHbIX YCNOBUAX, NS KaXA0ro pexxmma MOXXHO onpeaenntb CBOK
pacyeTHyt0 TeMnepaTypy.
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6 Pabouyee, pacuyeTHoe U NnpoOHOe AaBneHue

6.1 MNoa pabounm gaBneHvem ana cocyaa v annapaTta criegyeT NoHMMaTb MakcumanbHoe BHYTpeHHee
n3bbITOYHOE UMK Hapy>XHOe AaBrieHne, BO3HMKaloLee Npu HopMarnbHOM NpoTekaHny paboyero npouecca, 6e3
yyeTa rmapocTaTMyeckoro AaBneHns cpeqpl 1 A0NyCTUMOro KpaTKOBPEMEHHOMO NOBbILLEHNS AaBMNEeHWs BO BpEMS
OelCTBUSA NPefoXPaHNTENBHOTO KanaHa unm apyrmx npeaoxpaHnTerbHbIX YCTPOUCTB.

6.2 Mopg pacyeTHbIM AaBMeHeM NS 3NeMEHTOB COCYAOB M annapaToB crnedyeT NoOHMMaTh AaBrneHne, Ha
KOTOpOe MPOBOASAT UX PacyeT Ha MPOYHOCTb.

PacueTHoe aaBneHvie Ans aNemMeHToB COoCcyAda unm annapara NpUHUMAoT, Kak MPaBuiio, paBHbIM paboyemy
OaBMNEHNIO UMK BblLLE.

PacyeTHOe oaBneHve A0MKHO yYnTbiBaTh:

- BHYTPEHHee / BHELLHee AaBreHne;

- TMapocTaTUyeckoe AaBreHve oT cpedbl, CoaepKallencs B COCYAe;

- HeCcTabunbHOCTL NepepabaTbiBaeMbIX CPeA U TEXHONOMMYECKOro NpoLecca;

- NIHEPLMOHHbIE Harpy3Ku Npy ABWKEHUN UM CENCMUYECKNX BO3AEVCTBUSIX.

Ecnu Ha cocyae nnv nogeogsiem TpybonpoBoae K COCYAY YCTaHOBIEHO YCTPONCTBO, OrpaHuymBaioLlee
AasneHwue, 4Tobbl paboyee faBneHve He NpeBbIano MakcMmarnbHO A0MYCTUMOro paboyero gaBneHus, To npu
onpedeneHnm pacy4eTHOro AaBnNeHUs He yuuTbIBaloT KpaTKOBPEMEHHOE NpeBbILeHne paboyero AaBneHuns B npe-
nenax 10 %.

[ns anemeHTOB, pasaensiowmx NPOCTPaHCTBa C pa3HbIMY AaBNeHMaMN (Hanpumep, B annapaTax ¢ 060-
rpesarolmmMn pyballukamu), 3a pacyeTHOe AaBreHue credyeT NpyHnMMaTh Nnbo kaxaoe AaBneHne B OTAeNbHOC-
T, Nnbo aasneHue, kotopoe TpebyeT BonbLUEN TONLWMHBI CTEHKM paccYUTbIBAEMOro anemeHTa. Ecnn obecneyu-
BaeTCs OAHOBPEMEHHOE AeiCTBME AaBNEHNIA, TO 4ONYyCKaeTCa NPOBOAUTL pacyeT Ha pasHOCTb AaBneHui. Pas-
HOCTb AaBNeHU NPUHUMAETCA B KaYeCTBE PaCHeTHOro AaBIeHUs Taloke AN Taknx 9NeMeHToB, KoTopble oTae-
NAT NPOCTPaHCTBAa C BHYTPEHHUM M30bITOYHBIM AaBfEHNEM OT MPOCTPaHCTBa ¢ abCONTHBIM AaBNEHNEM, MEHb-
LWMM YeM aTmocdepHoe. Ecnmn oTCyTCTBYIOT TOYHbIE AAaHHbIE O PA3HOCTU MexXay abContoTHLIM AaBrEeHNeM 1 aT-
MocchepHbIM, TO abCOMOTHOE AaBMNEHNE NPUHUMAKOT PaBHBIM HYTIHO.

6.3 Noa npobHbLIM AaBNeHneM B COCyae Unv annapate criegyeT NnoHMaTh AaBneHune, npu KOTOpoM NpoBo-
AWTCA UCMbITaHWe cocyaa unu annapara.

6.4 Nop pacyeTHbIM JaBNEHNEM B YCNOBUSX UCMbITAHWIA AN SNIEMEHTOB COCYA0B UNW annapaTos cneayet
NpUHMMAaTh AaBreHne, KOTOPOMY OHU MOABEPralTCA BO BpeMs NPOBHOro McnbiTaHus, BKYasa rmgpoctaTnyec-
Koe AaBneHue.

7 PacyeTHble yCUITUA U MOMEHTbI

3a pacyeTHble yCUnmsa 1 MOMEHTbI MPUHUMAIOT AEUCTBYOLLME AN COOTBETCTBYHIOLLENO COCTOSHUS Harpy-
XeHUs (HanpumMep, Npu 3KCnnyaTauun, UCNbITaHUM UM MOHTaXe) YCUNNSA U MOMEHTbI, BO3HUKaKOLLME B pe3yribTa-
Te [OeNcTBUSA COOCTBEHHOW MacChbl, UHEPLMOHHBIX Harpy3ok, OT NPUCcOeauHEHHbIX TPyOONpoBoaoB, cENcMUYec-
KOW, BETPOBOW, CHEFOBOW U APYrMX Harpy3oK.

PacuyeTHble yeunmns n MOMEHTbI OT BETPOBOM Harpy3ku 1 CEMCMUYECKUX BO3OENCTBUIA HA KOMNOHHbIE anna-
patbl onpegenstot no FOCT P 51273.

8 [lonyckaemMble HanpsxeHUs, K03 PpuumeHTbI 3anaca NPOYHOCTU

8.1 [lonyckaemoe HanpshkeHue [a] npu pacdeTe no npedenbHbIM HAarpy3kaM cocyaoB, paboTatoLmx npu
CTaTMYECKMX OQHOKPATHBIX HArpy3kax, BbIMUCASIOT Mo hopmynam:

- ANs YyrnepoanCTbIX, HU3KONErMpoBaHHbIX, PEPPUTHBIX, aYCTEHUTHO-(PEPPUTHBLIX, MAPTEHCUTHBIX CTanem 1
CMIIaBOB Ha Xene3HOHMKEeNeBOW OCHOBE:

Rayt Roo2it Rt R Bororon
unm P . .m0/t . _p10N107 It

n; n ng ' ng n, ; (1)

[6] = n min

T
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-ana ayCTeHI/ITHOVI XpOMOHMKeﬂeBOVI cTanum, antoMnHunA, mean n nx cniaBoB:

R .
Rotort . Rmit R ion e . Norom07 e

[6] = n min o

ng ' ong Ny ’ (2)

Mpegen nonsyyecTv UCMONb3YIOT ANS ONpeAeneHns A0NyCKaeMoro HanpskeHus B TeX cny4vasx, koraa
OTCYTCTBYIOT A@HHblE MO Npeaeny AnMTeNbHOW NPOYHOCTY MW MO YCIOBUAM 3KCniyaTauum Heo6XoamMmo orpa-
HWuMBaTh AedpopMaLmio (nepemeLLieHns).

Mpw oTcyTCTBUM AaHHBIX 06 ycnoBHOM npegene Tekyvyecty npu 1 %-HOM OCTaTOMHOM YANMHEHUN UCNOMb-
3YI0T 3Ha4YeHue ycnoBHoro npegena tekyvyectv npun 0,2 %-HoM 0CTaTOMHOM YANUHEHUN.

Mpu oTCYTCTBUM AaHHbLIX O Npefene TeKy4ecTy U ANUTeNbHOM MPOYHOCTU [oNyCKaeMoe HanpshkeHne ans
antoMUHNUS, MeaN 1 UX CMaBoB BbIYUCNAOT MO hopMyne

R

ol = mit !
[el= <. (3)
,D,OI'IyCKaeM ble HanpsaXeHna Ana TUTaHOBbIX CNJ1aBOB BbIYUCTIAKOT MO q)opmyne
R
[o] = L. (4)

BT
[ns ycnoBwuii ncnbiTaHNs COCYA0B U3 YINEPOAUCTbIX, HU3KONErMpoBaHHbIX, (PEPPUTHBIX, ayCTEHUTHO-ep-

PUTHBIX MAPTEHCUTHBIX CTanen 1 CrnaBoOB Ha >XENEe3HOHMKENEBOW OCHOBE AOMYyCKaeMoe HanpsXXeHne BblYnc-
nAT no hopmyne

R Rp02/20
o]0 = n[ o120 vnm —E= (5)

T T

[lns ycnosui ncnblTaHni COCYyA0B 13 ayCTEHUTHLIX CTaneun, antoMmMH1s, Meam 1 Ux crnnasoB Jonyckaemoe
HanpsbKeHWe BbIYMCASIOT Mo hopmyne

R R
_ p0,2/20 p10/20
[o]20 = n[ n, MM ] (6)

Ecnu gonyckaemoe HanpsikeHue gns paboumnx ycrnosuin onpegensaoT no popmyne (4), To 4N cocygos 13
antoMUHUA, Mean 1 NX CNaBoB JOMYCKaeMoe HanpsXXeHe Ansi YCNOBUIN UCTIbITAHNS BbIMUCNSAIOT Mo hopmyne

Rmi20
[o]o = “RL20. 7
0 s (7)
[1ns ycrnoswuii nCnbITaHWn COCYA0B U3 TUTAHOBbIX CMNJIABOB A0MYyCKaeMoe HanpskeHne BbIYMCASIHOT Nno dop-
Myne
Rmiz0
[o]20 = g . (8)
BT
8.2 KoathpuumeHTbl 3anaca NpoYHOCTH A0MKHbI COOTBETCTBOBATL 3HAYEHUSIM, NPUBEAEHHBIM B Tabnuue 1.
Ta6nunya 1
KoadhdpuymeHTbl 3anaca npovyHOCTU
CTaJ'IeIZ, anmoMnHuna, megun antwMnHu4, antMnHMeEBbLIX | TUTAHOBOIO JUC- TUTAHOBbIX
YCIIOBUS HarpyxXeHus M X CrnasoB meau n nux NUTERHbIX TOBOrO Npokata W| npyTKOB U
[dbopmynbl (1), (2), (5), (6)] | cnnasos cnnaBoB npokaTHbIX Tpy6 NMOKOBOK
[chopmynbi [dopmynibl [dopmynebi [dhopmynibl
(3), (7M1 (3), (N1 4), (8) (4),(8)]
nT nB np, nn an an nBT nBT
Pabouune ycrnosus 1,51 24|15 1,0 3,5 7,0 2,6 3,0
YcnoBus UcnbITaHus:
rmgpasnuyeckne ucnboitaHusal 1,1 — | — — 1,8 3,5 1,8 1,8
nHeBMaTuyeckue ucnbitauma| 1,2 — | — — 2,0 3,5 2,0 2,0
YcrnoBus MOHTa)a 1,1 — | — — 1,8 3,5 1,8 1,8
* [ins ayCcTeHUTHOW XPOMOHWKENEBOI CTanu, anoMuHus, Meaum n nx cnnasos (popmyna 2) n, = 3,0.
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Ecnu ponyckaemoe HanpshkeHue aAng ayCTEHUTHbIX CTanein BbIYMCNAT MO YCIIOBHOMY nNpeaeny Tekydec-
T, KOI(PULMEHT 3anaca NPOYHOCTU N, MO YCIOBHOMY Npefeny TeKy4ecTn Ry, ANs paboumx ycrnosui
JonyckaeTcs npMHUMaTh paBHbIM 1,3.

8.3 MNonpaBo4HbIN KOIPMULMEHT 1 K AOMYCKAEMbIM HANPSXKEHUAM [OMKeH BbiTb paBeH eauHuULe, 3a
UCKNIOYEHMEM CTarnbHbIX OTIIMBOK, AN KOTOPbIX KO3(PULMEHT | UMEET cneayoLlmne 3HavYeHUs:

- 0,8 — ons oTNUBOK, NOABEPralLLNXCA MHOUBMAYANbHOMY KOHTPOO Hepa3pyLUAoLWLMMN METOAAMMU:

- 0,7 — ansa octanbHbIX OTIIUBOK.

8.4 PacueT Ha MPOYHOCTb LMNMHAPUYECKMX 0BeYaek 1 KOHNYECKNX SNTIEMEHTOB, BbIMYKMbIX U NNOCKUX AHMLL,
ONS yCNoBWIA UCMbITaHWSA NPOBOANTL He TpebyeTcst, ecny pacyeTHOE AaBfieHME B YCINOBUSAX UCMbITaHus byaeT

[s]oo

MEHbLUE, YeM pacyeTHoe aBreHue B pabounx ycrnoBusax, yMHoxeHHoe Ha 1,35 o]

8.5 [Ina matepranos, LUMPOKO UCNOSb3yeMbIX B XUMUYECKOW, HedhTEXMMUYECKON 1 HedbTenepepabaTbiBato-
LLIe NPOMBILLUNEHHOCTSX, AoNyCKaeMble HanpshkeHns Ang paboyunx ycrnosuii npu n = 1 npuBedeHbl B Npuoxe-
Hun A.

8.6 Jonyckaemble HanpshkeHus Ans Matepuarnos, He NpUBEAEHHbIX B MPUIOXeHUU A, onpeaensitoT cornac-
Ho 8.1. PacueTHble MexaHn4eckue xapakTepucTukn, Heobxoanmele AN onpeaeneHns JonyckaemblX Hanpske-
HWIA, onpeaensioT NpyY HOPMarbHOW TeMMnepaType Nno COOTBETCTBYIOLMM CTaHO4apTam Uiy TEXHUYECKUM YCIo-
BMSIM, @ PV NOBLILLEHHBIX TEMMNEPaTypax Nocre NpoBeAeHNs UCTbITaHUIA NPeACTaBUTENBHOIO KonmMyecTBa 0bpas-
LoB, obecneumBaloLnX rapaHTMPOBaHHbIE 3HAYEHWSI MPOYHOCTHbLIX XapaKTepucTUK matepuana.

8.7 [ins cTanbHbIX 311IEMEHTOB COCY0B U annapaTtos, paboTatoLLmx B YCIOBMSIX MON3Yy4eCTM NP pasHbiX 3a
BeCb Mepuop aKkcnnyaTauum pacHyeTHbIX TeMnepaTtypax, B KayecTse [ONYyCKaeMOro HanpsbkeHus paspellaeTcs
NPUHUMaTb 9KBUBANEHTHOE oNycKkaeMoe HanpsixXeHne [0],,q, Boldmcnsiemoe no hopmyre

[ch —
L Ti (loh)™ "
Bata ©

roe [o]; =[]y, [0, ..., [0], — Donyckaemoe HanpsXkeHue Ans pac4HeTHOro cpoka aKkcnnyartauumn npu
Temnepatypax f; (i=1,2...);
T; — ANUTENbHOCTbL 3TaMoB AKCMNyaTaumun 3NeMeHTOB C TeMnepaTypoin CTEHKN COOTBETCTBEHHO £ (/= 1,2 ...), Y;

[0loke =

n
To=3T; —oBwwmit pacyeTHbI CPOK IKCTINyaTaLMM, Y;
1

m — nokasaTesb CTENEHU B ypaBHEHNAX ONUTENBLHON MPOYHOCTM CTanm (4ns NerMpoBaHHbIX XXaponpoYHbIX
cTanew pekomeHgyeTcsa npuHuMaTe m = 8).

OTanbl aKkcnyaTaumm Npu pasHor Temneparype CTEHKM peKOMEHAYETCA MPYHMMaThL MO MHTepBanam Temne-
patypbiB5°C 110 °C.

OnpepaeneHne sKkBMBareHTHbIX HAMPSHXXEHWIA NO NPUBEAEHHON YNPOLLIEHHOM METOAMKE PEKOMEHOYETCS Npu-
HMMaTb Mo MHTepBanam Temnepatyp He 6onee 30 °C. Mpu HEOOXOANMOCTY ONpeaeNeHNs SKBMBASNIEHTHbIX AOMYC-
KaeMbIx HanpshkeHu onsa nHtepeana Temnepatyp 6onee 30 °C cnegyeT ncnonb3oBaTh CPegHeEE 3HAa4YEHUE NMoka-
3aTens CTEMNeHu CornacHoO AaHHbIM SKCMepUMEHTarnbHbIX MccneaoBaHui ¢ 6asoln ncnbitaHuii He 6onee 0,1 ot
pecypca, HO He MeHee 104 u.

8.8 [lonyckaemoe HanpsxeHne A58 COCy0B 13 ABYXCIONHbIX CTanen Bel4NCNAT No hopmMyne

_ [oli(s4 = ¢) + [cla(sp =€)
[o] = 1(511 —c)+(s,-¢) ' (10)

roe [0]4, [0], — AonyckaeMble HanpsXXeHWs COOTBETCTBEHHO OCHOBHOIO MeTanna v KOppo3MOHHO-CTONKOTO
cnosi, onpegensemMble Mo NPUNoXeHnto A.

YuuTbiBasi 4ONYCK HAa TOMLLMHY KOPPO3MOHHO-CTOMKOrO Crosi Npy onpeaeneHnm onyckaemMoro Hanpsike-
H¥A no dopmyne (10), TonwmHa KOPPO3MOHHO-CTONKOTO CrOSA NPUHUMAaETCS MUHMMAarbHON, ecnn [0, < [0],. Ecrin
[0]; > [a],, TO TONWMHA KOPPO3MOHHO-CTONKOIO Cros NPUHUMAaETCs MakCUMarnbsHON.

PaspeluaeTcsa gonyckaemoe HanpsiKeHne onpeaensaTb No OCHOBHOMY crioko. B aTom cnydae npmubaska Ha
KOPPO3W0 NPUHUMAETCS PaBHOW TOSLLMHE KOPPO3UOHHO-CTOMKOrO CI1OS.
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8.9 [ins cocyno., paboTatoLmx Npyu MHOFOKpPaTHLIX Harpyskax, AornyckaeMble HanpsikeHWsl onpeaensitoTcs
no MOCT P 52857.5.

8.10 [Insa anemMeHTOB COCYA0B, pacCYMTbIBAEMbIX HE MO NPeAerbHbIM Harpy3kam, a no AonyckaembiM Ha-
NPSHKEHMSIM, pacyeT NPOBOASAT MO YCMOBHbLIM YNPYTMM HanpPsiKeHUSIM.

G, — 00LLMe MeMBpaHHbIE HANPSHKEHNS;

O,,, — MeCTHble MeMbBpaHHble HaNPsKeHWST;

0, — 0bLymMe N3rnbHbIE HANPSKEHUS;

0, — MECTHbIE U3rMBHbIE HANPSHKEHUS;

0; — obLMe TemnepaTypHble HaNPSPKEHNS;

Oj — MECTHblEe TeMNepaTypHble HANPSHKEHUSI.

YcnoBus cTaTMyeckoi NPOYHOCTY BbIMOSHSAOTCS, ECNK

o, <|[o],

(Om nnu O—mL) to, = [O]M’

(Om unm 0mL) + Oy + Our + Ot + Ot = [O]R! (1 1)

rae [o]y = 1,5[0]; [0]r = 3[0].

8.11 PacueTHble mexaHun4yeckme XapakTepucTtnukmn matepuaroB npuBeaeHbl B NpuinoXxXeHnn b.

9 KoadhmumeHTbl 3anaca yctonumBocTun

KoadbuumeHT 3anaca ycTon4nBoCTv ny, NpU pacyeTe CoCcy0B U annapaTtoB Ha YCTOWYUBOCTb MO HUXKHUM
KPUTUHECKUM HaNpAXXeHNAM B npeaenax ynpyroctm cneagyet npuHnMaTh:

- 2,4 — nnga paboyunx ycrnosum,
- 1,8 — Ans ycnoBui UCMbITaHWUSA U MOHTaxa.

10 Moaynu npoaonbLHOMU ynpyroctu u KoagppuumeHTbl IMHEMHOro pacluupeHns

10.1 PacyeTHble 3Ha4eHus Mmoayner NpoaorbHOW yNpyrocTy NpUBEAEHbI B NpunoxexHum B.
10.2 PacyeTHble 3Ha4YeHUsa KOIPMPULIMEHTOB NUHENHOIO pacLLUMPEHUs NpUBEAEHbI B NpunoxeHun I

11 KoachpmumeHTbl NPOYHOCTU CBApPHbIX LUBOB

Mpw pac4eTe Ha NPOYHOCTL CBAPHbLIX 3NIEMEHTOB COCYA0B A0MNYyCKaeMble HanpsXKeHnst YMHOXaroT Ha Koad-
PULMEHT NPOYHOCTU CBAPHBIX LLIBOB §.

Yucnosble 3HaYeHUss 3TUX k0adprLMeHTOB NpuBeaeHbl B npunoxeHun [. [1na 6eCLIoBHbIX 351IeMEHTOB
cocygos ¢ = 1.

12 MpubaBKK K pacY4eTHbIM TOJILMHAM KOHCTPYKTUBHbIX 3/1IEMEHTOB

12.1 |-|pl/l pac4yeTe coCynoB 1 annapatoB Heo6XO,EI,I/IMO y4uTbiBaTb Flpl/|6aBKl/I C KpacCyeTHbIM TONWMHam
3NeMeHTOB COCy40B M annaparToB.

|/|CI'IOJ'IHI/ITeJ'IbHy}O TONWMHY CTEHKN 3N1eMeHTa cocyaa BbIHUCAKT MO cbopmyne

szs,+c, (12)

roe s, — pacyeTHas TOMLIMHa CTEeHKM arieMeHTa cocyaa.
MpunbaBKy K pacyeTHbIM TOMNLLMHAM BbIYMCIAIOT NO hopMmyre

C=¢Cy*Cy ey (13)
Ecnu B pacyeTe paccMaTpuBaeTCs HECKOMbKO 3r1IeMEHTOB, OTNINYaIOLLMXCS MaTepuanamm, Cnocobom usro-

TOBNEeHna nnu TonwmHamm, To cymma I'IpVIGaBOK K pacyeTHbIM TOJIlWMHaM CTEHOK onpeaendeTca Ana Kaxanoro
dNeMeHTa B OTAEJTIbHOCTW.



(X) x"'NICTankaH +7(8452) 20-88-44

pesepByapbl U HedTebasbl Nog KoY www.himstalcon.ru

e o o ° ° e e © © © o o o © o © © © © © © o © & © o o o o o © o o © o © o o ©o e © ©o o © ©o © o

FOCT P 52857.1—2007

Mpw noBepoyHOM pacyeTe NpubaBky BbIYMTAOT U3 3HAYEHWUIA UCNIONTHUTENBHOM TOMLLUHBLI CTEHKN.

Ecnu n3BecTHa (hakTnyeckas TonLmHa CTEHKU, TO MPU MOBEPOYHOM pacyeTe MOXHO HE YYUTBIBATbL C, U Cs.

12.2 O6ocHOBaHMe Bcex NpubaBoK k pacHeTHbLIM TOSLWMHAM AOSMKHO ObITb MPUBEAEHO B TEXHUYECKON OOKY-
MeHTaLmu.

12.3 MNpnbaBka K pac4eTHON TOMLLMHE A5 KOMMEHCaLMN KOPPO3nK (3p03un) HasHa4YaeTcsl C y4eToM yCro-
BWI 3KCNyaTaumm, pac4eTHOro cpoka crnyxbbl, CKOPOCTU KOPPO3uK (3po3mu).

Mpu ABYXCTOPOHHEM KOHTAaKTE C KOPPO3MOHHON 1 (M) 3PO3NOHHONW cpedov npmbaska ¢4 A0MmkHa ObiTb
COOTBETCTBEHHO YBENUYEHa.

12.4 TexHonornyeckas npubaska c; NpeaycMaTpyMBaeT KOMNEHCALMIO YTOHEHUS CTEHKW SfeMeHTa cocyaa
MpY TEXHONOMMYECKNX OnepaLmsax: BbITSXKKe, LUTAMMNOBKe, rMbke Tpyo 1 T. 4. B 3aBMCMMOCTM OT NPMHATON TEXHO-
norum aTy npmbaBky cnegyeT yuuMTblBaTh NPy pa3paboTke paboumx YepTexei.

MpubaBkn ¢, U €3 y4MTbIBAKOT B TEX Cy4asix, Korga MX CyMMapHoe 3HadeHue npesbiwaeTt 5 % HoMmu-
HanbHOW TOMLLMHbBI fIUCTa.

TexHonornyeckas npnbaska He BKIOYaeT B Ce0S OKpyriieHne pacyeTHON TONLLMHBI 40 CTaHAAPTHOW Ton-
LLMHBI NIUCTa.

MNpwv pacyeTe aNAMNTUYECKNX AHWLL, U3rOTOBMNSEMbIX LUTAMMOBKOW, TEXHONOMMYECKyo NpmbaBky AN KOM-
NeHcaLmmn yTOHEHNS B 30He OTOOPTOBKM HE YUMTBIBAIOT, ECNK ee 3HaYeHne He npesbiwaeT 15 % ncnonHuTenbHon
TOMLLMHbBI NINCTA.
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MpunoxeHne A
(o6sA3aTenbHOE)

[onyckaemoe HanpsikeHue ansa paboumx ycnoBum

Tabnwu ua A1 — ﬂ,OI'IyCKaeMbIe HanpsaXXeHna ang yrmepognucTbiX N HU3KONErmMpoBaHHbIX cTanen

PacueTHas Honyckaemoe HanpskeHue [0], MIMa, ans ctanei mapok
JTiﬂ:jp:ngypnaa cr3 09r2C, 16rC 20, 20K 17rC,
unu annaparta, TOMNWwmHa, MM 10 1012, 1771C,
C no 20 cebiwe 20 no 32 cBbille 32 no 160 oorz 1oract
20 154 140 196 183 147 130 180 183
100 149 134 177 160 142 125 160 160
150 145 131 171 154 139 122 154 154
200 142 126 165 148 136 118 148 148
250 131 120 162 145 132 112 145 145
300 115 108 151 134 119 100 134 134
350 105 98 140 123 106 88 123 123
375 93 93 133 116 98 82 108 116
400 85 85 122 105 92 77 92 105
410 81 81 104 104 86 75 86 104
420 75 75 92 92 80 72 80 92
430 71* 71* 86 86 75 68 75 86
440 — — 78 78 67 60 67 78
450 — — 7 7 61 53 61 71
460 — — 64 64 55 47 55 64
470 — — 56 56 49 42 49 56
480 — — 53 53 46** 37 46** 53

* Ins pacyeTHOW TemnepaTtypbl cTeHkn 425 °C.
** OInst pac4eTHOW TemnepaTypbl cTeHkun 475 °C.

MpumevaHna

1 MNpu pacyeTHbix Temnepatypax Huxke 20 °C gonyckaemble HanpsKeHUs NPUHUMAlOT TakMMK XKe, Kak npu
20 °C, npu ycnoBum onycTUMOro NpMMEHeHUsl matepuana npv JaHHOW TemnepaType.

2 [1Ins NnpoMeXyTO4YHbIX pacyeTHbIX TemrnepaTyp CTEHKM LOMYCKAaeMoe HanpsKeHue onpenensioT NMHENHOM
MHTepnonsauMen ¢ okpyrneHnem pesynotatos Ao 0,5 MIMa B CTOPOHY MeHbLLEro 3HayYeHus:.

3 [ina cramu mapkun 20 npu R, 5, < 220 MIMa ponyckaemble HaNpsXeHus!, ykasaHHble B HacTosLen Tabnvue,
YMHOXal0T Ha oTHoweHne R, ,,/220.

4 Insa ctanu mapku 102 npu Rp0 2720 < 270 Mla ponyckaemble HanNpPsKEHWsI, ykasaHHbIe B HACTOsILLEN
Tabnuue, yMHOXaloT Ha OTHOWeEHNE R, 5 o /

5 [nsa ctanu mapok 09r2C, 16F8 Kraccos npquocm 265 1 296 no FOCT 19281 ponyckaemble HanpsKeHns
HE3aBMCUMO OT TOJLUMHbI NIMCTa NPUHUMAIT PaBHLIMW  YKa3aHHbIM B rpade, COOTBETCTBYHOLLEN TOSMLIUHE CBbILLE
32 MMm.

6 [donyckaemble HanpsiKeHWs!, pacroNnoXeHHbIe HUXE FOPU3OHTaNbHONM YepThbl, OEACTBUTENBHBLI NPU pecyp-
ce He 6onee 105y

[ns pacueTHoro cpoka akcnnyatauumn ao 2 0% 4 gonyckaemoe HanpskeHne, PacronoXeHHOe HukKe ropu-
30HTanbHOW YepTbl, YMHOXAKT Ha KO3ddUUMEHT: ansa yrnepoaucTtoin ctany Ha 0,8; Ang mapraHUoBUCTOM cTanu
Ha 0,85 npu Temnepatype < 450 °C un Ha 0,8 npu TemnepaType oT 450 °C go 500 °C BKMOYMTENBHO.
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Tabnwuya A.2 — [donyckaemble HAaNpsXKEHUst ANs1 TENOYCTONYUBBLIX XPOMUCTBIX CTanemn

PacueTHas Honyckaemoe HanpsikeHwe [a], Mla, ans ctanein mapok
Temnepartypa
cTeHkn cocyna 12XM 12MX 15XM 15X5M 15X5M-Y
unu annaparta, °C
20 147 147 155 146 240
100 146,5 146,5 153 141 235
150 146 146 1562,5 138 230
200 145 145 152 134 225
250 145 145 152 127 220
300 141 141 147 120 210
350 137 137 142 114 200
375 135 135 140 110 180
400 132 132 137 105 170
410 130 130 136 103 160
420 129 129 135 101 150
430 127 127 134 99 140
440 126 126 132 96 135
450 124 124 131 94 130
460 122 122 127 91 126
470 117 117 122 89 122
480 114 114 117 86 118
490 105 105 107 83 114
500 96 96 99 79 108
510 82 82 84 72 97
520 69 69 74 66 85
530 60 57 67 60 72
540 50 47 57 54 58
550 41 — 49 47 52
560 33 — 41 40 45
570 — — — 35 40
580 — — — 30 34
590 — — — 28 30
600 — — — 25 25
MpnmevyaHuns
1 lMpu pacyeTHbIX TeMnepaTtypax Hwke 20 °C gonyckaemble HaMpsXXeHWs MPUHMMAIOT TaknuMK e, Kak npu
20 °C npu ycrnoBum JOMyCTUMOro NMPUMEHEHUA MaTepuana npu AaHHOW Temneparype.
2 [N NPOMEXYTOYHbIX PaCcYETHbIX TEMMNepPaTyp CTEHKM AOMyCKaeMoe HanpsbkeHue onpemensT NUMHEeNnHON
WHTEepnonsuuen ¢ okpyrneHnem pesynbtatoB Ao 0,5 MlMNa B CTOPOHY MEHbLLENO 3HAYEHUSI.
53 [onyckaemble HanpsXeHus, pacrnonoXeHHbIe HUXe ropU3OoHTanbHOW YepTbl, AEWCTBUTENbHBLI NPU pecyp-
ce 10°u.
[ns pacyeTHOro cpoka akcnnyatauum oo 2 [10% y gonyckaemoe HanpsKeHue, pacronoXeHHOe HUKe ropu-
30HTamNbHOM YepTbl, YMHOXaT Ha koadduumeHT 0,85.
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Tabnuuya A3 — [onyckaemble HaNpPSXXeHUs AN XapOMNpO4YHbIX, XXapOCTOWKNX U KOPPO3UOHHO-CTOMKUX CTanen
ayCTEHUTHOrO Krnacca

PacyeTHas Honyckaemoe HanpsbkeHue [c], MIMa, ana ctaner mapok
TeMnepartypa
Mﬁae:;:a;‘;ggﬂfc 03X21H21M4TB | 03X18H11 03X17H14M3 8§§] 2:] ﬂ ]iiﬁl 2:1 % 10X14r14H4T
' 08X17H13M2T, 10X17H13M2T,
08X17H15M3T 10X17H13M3T
20 180 160 153 168 184 167
100 173 133 140 156 174 153
150 171 125 130 148 168 146
200 171 120 120 140 160 137
250 167 115 113 132 154 130
300 149 112 103 123 148 123
350 143 108 101 113 144 118
375 141 107 90 108 140 115
400 140 107 87 103 137 113
410 — 107 83 102 136 112
420 — 107 82 101 135 111
430 — 107 81 100,5 134 110
440 — 107 81 100 133 109
450 — 107 80 99 132 108
460 — — — 98 131 —
470 — — — 97,5 130 —
480 — — — 97 129 —
490 — — — 96 128 —
500 — — — 95 127 —
510 — — — 94 126 —
520 — — — 79 125 —
530 — — — 79 124 —
540 — — — 78 111 —
550 — — — 76 111 —
560 — — — 73 101 —
570 — — — 69 97 —
580 — — — 65 90 —
590 — — — 61 81 —
600 — — — 57 74 —
610 — — — — 68 —
620 — — — — 62 —
630 — — — — 57 —
640 — — — — 52 —
650 — — — — 48 —
660 — — — — 45 —
670 — — — — 42 —
680 — — — — 38 —
690 — — — — 34 —
700 — — — — 30 —
MpnmevyaHuns
1 lMpu pac4yeTHbIX TemnepaTtypax Huke 20 °C gonyckaemble HanpshKeHWs MPUHMMAIT TakMMU Xe, Kak U
npu 20 °C, npu ycnosuu OMycTUMOro NpYMEHEHUss matepuarna npv gaHHow TemnepaType.
2 ina NpoMeXyTOYHbIX pacyeTHbIX TEMMNEepaTyp CTEHKM AOMyCKaemoe HanpshkeHne onpenensitor MHTepno-
nauMen opyx Gnwkanmwmnx 3HayeHui, ykasaHHbIX B Tabnuue, ¢ okpyrineHuem pesynbTtatoB oo 0,5 MIMa B CTOpoHy
MEHbLLEro 3Ha4YeHus.
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OkoH4aHue mabnuub! A.3

3 Onsa nokoBok n3 ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T gonyckaemble HanpsiKeHus,
npvBeAeHHbIe B HacTosweln Tabnuue, npu Temnepatypax Ao 550 °C ymHoxatoT Ha 0,83.
4 [1nsa copToBOro npokata ua ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T gonyckaemble Hanps-

, . Rpo2/20
XEeHusi, NpMBEeAEHHbIE B HacToswen Tabnuue, npyu Temnepatypax 4o 550 °C yMHOXaloT Ha OTHOLLEHWE 240

(R; 02/20 — Npenen Teky4ecTn maTepuana copToBoro npokata onpeaeneH no FOCT 5949).

5 [Ina nokoBOK 1 copToBOro npokata ua ctanu mapku 08X18H10T gonyckaemMble HaNpsKeHUs, NpUBEAEHHbIE
B Tabnuue 4, npu Temnepatypax go 550 °C ymHoxatoT Ha 0,95.

6 Ons nokoBok 13 ctanu mapku 03X17H14M3 pgonyckaemble HanpsbkeHUs, NpYBEAEHHbIE B HACTOsILLEN Tabnu-
ue, ymHoxatT Ha 0,9.

7 Onsa nokoBok u3 ctanu Mapku 03X18H11 gonyckaemble HanpspkeHWs, MpUBeAEHHbIE B HAcTosLWen Tabnvue,
yMHOXatoT Ha 0,9; ansa coptoBoro npokata u3 ctanu mapku 03X18H11 gonyckaemble HanpsxxeHus ymHoxatoT Ha 0,8.

8 Ons Tpy6 n3 ctanu mapku 03X21H21M4T'B (3M1-35) nonyckaemble HanpsXKeHWs, NpUBEAEHHbIE B HACTOALLEN
Tabnuue, ymHoxatoT Ha 0,88.

9 [nsa nokoBok 13 ctanu mapku 03X21H21M4Ib (3U-35) ponyckaemble HaNpsPKEHWUs, NPUBEOEHHbIE B HACTOSA-

"
*

R
—B02120 (R 1 5/20 — MPEMEN TeKy4eCT MaTepuana NokoBOK, ONpe/ereH

Wwen Tabnuue, yMHOXatT Ha OTHOLLEHWE 550

no FOCT 25054).

10 JonyckaemMble HanpsXKEHWsi, PacroNOXEHHbIE HMXKE FOPU3OHTanNbHOW YepTbl, AENCTBUTENbHBI MPU pecyp-
ce He 6onee 10° u,

[ina pacueTHoro cpoka akcnnyartauum Ao 205 4 gonyckaemoe HanpshkeHue, pacronoXeHHOe HUXe ropu-
30HTanbHOM YepThl, yMHOXaIOT Ha koadduuneHT 0,9 npu Temnepatype < 600 °C n Ha koadduumeHT 0,8 npu Temne-
patype ot 600 °C go 700 °C BKMOYMTENBLHO.

Tabnunuya A4 — [lonyckaemble HaMpsHKEHUst ANS XapONPOYHbIX, XXapOCTOWKNX U KOPPO3MOHHO-CTOWKUX CTanemn
ayCTEHUTHOTO U ayCTEHUTHO-EPPUTHOrO Knacca

PacueTHas Honyckaemoe HanpsixeHwe [a], MIMa, ana ctane mapok
Temnepatypa
CTEHKM cocyfaa 08X18I8H2T 07X13Ar20 02X8H22C6 | 15X18H12C4THO | 06XH28MAT, 08X22H6T,
unu annapara, °C (KO-3) (4C-46) (BN-794) (ON-654) 03XH28MAOT 08X21H6M2T
20 230 233 133 233 147 233

100 206 173 106,5 220 138 200
150 190 153 100 206,5 130 193
200 175 133 90 200 124 188,5
250 160 127 83 186,5 117 166,5
300 144 120 76,5 180 110 160
350 — 113 — — 107 —
375 — 110 — — 105 —
400 — 107 — — 103 —

MpnmedaHuns
1 MNpwn pacyeTHbIX TemnepaTtypax Hxke 20 °C gonyckaemble HanpsKeHUs MPUHMMAIOT TaKMMU Xe, Kak U1
npu 20 °C, npu ycnosu1 OMyCTUMOro NpYMEHEHUss matepuarna npv gaHHoW TemnepaType.
2 [Ins npoMeXyTOYHbIX pacYETHbIX TEMMepaTyp CTEHKU AOMyCKaeMoe HanpskeHue onpeaensioT nHTep-
nonsiymen oByx 6rnivkanmnx 3Ha4YeHWIn, ykasaHHbIX B HAcTosiLen Tabnuue, ¢ okpyrneHnem oo 0,5 MIMa B CTOpoHy
MEHbLLEro 3Ha4YeHus.
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Tabnunuya A5 — [Jonyckaemble HanpsKeHWUst Ansi antOMUHUS U ero CriiaBoB

Honyckaemoe HanpsbkeHue [o], MIMa, ons antoMuHWMA 1 ero cnnaBoB Mapok
PacyeTHas
TemnepaTtypa,
°C A85M, A8M AOM, ADOM, A01M AMuCM AMr2M, AMr3M AMr5M, AMr6M
20 16,0 20,0 33,0 47,0 73,0
50 15,0 19,0 31,0 47,0 68,6
100 14,0 17,0 28,0 45,0 61,0
120 13,0 14,0 25,0 44,0 58,0
130 12,0 13,0 24,0 40,0 52,0
140 11,0 12,0 19,0 34,0 46,0
150 11,0 11,0 16,0 31,0 40,0

MpunmedvaHnsa

1 Jonyckaemble HanpshkeHWs npuBedeHbl AnS antoMUHWSA U ero CniaBoB B OTOXOKEHHOM COCTOSHUW.

2 [lonyckaeMble HanpsKeHWUst MPUBEAEHbI ANA TOSLMH NINCTOB U NAWUT antoMuHusa mapok A85M, A8M He Gonee
30 MM, ocTanbHbIX Mapok — He 6onee 60 mm.

3 [na NnpoMEeXyTOYHbIX 3HAYEHWIN pacHeTHbIX TeMMepaTyp CTEHKW AOMycKaeMble HamnpsiKeHUs onpeaensiort
JNIMHEHOW WHTepnonsauuen c okpyrneHnem pesynbtatoB Ao 0,1 MlMa B CTOPOHY MeHbLUEro 3HaveHwusl.

Tabnuuya A.6 — [onyckaemble HanpsKeHUs ANs Meau U ee CriaBoB

PacueTtHas Honyckaemoe HanpsikeHue [o], MIMNa, Ana meam u ee cnnaBoB Mapok
Temnepatypa
CTeHKM cocyaa M2 M3 M3p 1163, JIC59-1 J1062-1 JDKMy 59-1-1
unu annaparta, °C
20 51,0 54,0 54,0 70,0 108,0 136,0
50 49,0 50,0 51,0 67,0 106,0 134,0
100 48,0 45,0 46,6 63,0 100,0 124,0
150 43,0 42,0 42,0 60,0 95,0 120,0
200 38,0 39,0 38,0 57,0 90,0 106,0
210 — 38,0 37,0 55,0 80,0 97,0
220 — 37,0 36,0 52,0 70,0 85,0
230 — 36,0 35,0 42,0 60,0 69,0
240 — 34,0 34,0 34,0 50,0 51,0
250 — 33,0 33,0 33,0 40,0 30,0

MpnmedaHns

1 [onyckaeMble HanpspKeHWUA NPUBEAEHb! ANA Meau U ee CNaBoB B OTOXOKEHHOM COCTOSHUW.

2 [lonyckaemble HanpsbkeHUs npveedeHbl Ans TonwuH nuctos oT 3 4o 10 mm.

3 [na NpoMEeXyTOYHbIX 3HAYEHUI pacyeTHbIX TEMMEepaTyp CTEHKU OOMyCKaemble HanpshKeHUs onpeaensoT
TNMHENHOW UHTepnonsaumen ¢ okpyrneHnem pesynstatoB A0 0,1 MlMa B CTOPOHY MEHbLLEro 3HaYeHus.

Tabnwuuya A7 — [Jonyckaemoe HanpskeHue Ans TMTaHa 1 ero crnnasoB

PacueTtHasn Honyckaemoe HanpsixeHue [o], MMa, ons TMTaHOBOro NMMCTOBOrO NpokaTta W MpoKaTHbIX Tpyo
Temnepatypa
CTeHKM cocyaa BT1-0 0T4-0 AT3 BT1-00
unu annaparta, °C
20 143 181 226 113
100 126 156 199 96
200 106 129 169 75
250 94 118 162 64
300 85 96 156 55
350 — 94 143 —
400 — 92 — _

MpnmedaHns

1 Mpwn pacyeTHbix Temnepatypax Hwxke 20 °C gonyckaemble HanpsKeHUs NPUHUMAKT TakMMuy Xe, Kak npu
20 °C, npu ycnosuy JONYCTUMOCTWU NPUMEHEHUA MaTepuana npu gaHHON Temneparype.

2 [1ns NOKOBOK ¥ NPYTKOB AOMNyCKaeMble HanpsXXeHus, yka3aHHble B HacTosLwen Tabnuue, ymHoxatotes Ha 0,8.
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MpunoxeHune b
(cnpaBo4Hoe)

PacueTHble MexaHU4YecKue XxapakTepucTUKU maTepuanos
Tabnuya b.1— PacyeTHoe 3Ha4eHue Npeaena Tekydect R/t AnNs yrnepoancTbIX M HU3KONEerMpoBaHHbIX cTasen

PacueTHas PacueTHoe 3HayeHve npepena tekydectr R, MlMa, ana cranei mapok
remneparypa ct3 09r2c, 16rc 20 1 20K
CTEHKM cocyaa 17TC,
unu annapara, TOMWMHA, MM 10 10%rF22 1771C,
1Y 0o 20 cBbiwe 20 no 32 cBblwe 32 no 160 1orac1
20 250 210 300 280 220 195 270 280
100 230 201 265,5 240 213 188 240 240
150 224 197 256,5 231 209 183 231 231
200 223 189 247.,5 222 204 177 222 222
250 197 180 243 218 198 168 218 218
300 173 162 226,5 201 179 150 201 201
350 167 147 210 185 159 132 185 185
375 164 140 199,5 174 147 123 162 174
400 — — 183 158 — — — 158
410 — — — 156 — — — 156
420 — — — 138 — — — 138

Tabnwu L a b.2 — PacyeTHoe 3Ha4yeHne BPEMEHHOIO CONPOTUBAEHUS Rm/t Ona yrnepoanctbiX U HU3KONErMpoBaHHbIX

cTanen
PacueTHas PacueTHoe 3HayeHve BpemeHHOro conpoTuenenus R, Mla, ons cranen mMapok

Temnepartypa

GTeHKn cocyaa Ct3 09ra2c, 16rc 20 n 20K 1012, 092,

Wnu annapara, TOMLLMHAE, MM 10 17rC, 17T1C,
1Y 0o 20 cBbiwe 20 no 32 cBblwe 32 no 160 1or2c1

20 460 380 470 440 410 340 440

100 435 360 425 385 380 310 385
150 460 390 430 430 425 340 430
200 505 420 439 439 460 382 439
250 510 435 444 444 460 400 444
300 520 440 445 445 460 374 445
350 480 420 441 441 430 360 441
375 450 402 425 425 410 330 425

Tabnunuya b.3—PacyeTHoe 3HayeHne npeaena Tekydect R,/ ANs TENNOYCTOUMBEIX U XPOMUCTBIX CTane

PacueTtHas PacuyeTHOe 3HaueHue npegena TekyyecTu Rp0,2‘ MMa, gnsa cranen mapok
Temnepartypa
CTeHKn cocyna 12MX 12XM 15XM 15X5M 15X5M-Y
unu annapara, °C
20 220 220 233 220 400

100 219 219 230 210 352,5
150 218 218 229 207 345
200 217,5 217,5 228 201 337,5
250 217,5 217,5 228 190 330
300 212 212 220 180 315
350 206 206 213 171 300
375 202 202 210 164 270
400 198 198 205 158 255
410 195 195 204 155 240
420 194 194 202 152 225

14
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Tabnuya b.4—PacyeTHoe 3Ha4YeHNe BPEMEHHOrO CONpoTMBREeHNa R, ,; ANA TENOYCTONYMBbIX M XPOMUCTLIX CTanen

PacyeTHas PacueTHoe sHaueHne BpemMeHHoro conpoTueneHus R, MMa, ana cranei mapok
Temnepatypa
CTeHKn cocyna 12MX 12XM 15XM 15X5M 15X5M-Y
unu annaparta, °C
20 450 450 450 400 600
100 440 440 440 380 572
150 434 434 434 355 555
200 430 430 430 330 535
250 440 437 437 320 520
300 454 445 445 318 503
350 437 442 442 314 492
375 427 436 436 312 484
400 415 426 426 310 472
410 413 424 424 306 468
420 410 421 421 300 462

Tabnuya B.5— PacdyeTHoe 3HayeHne npegena Tekyy4ectu Rp02 /¢ ANA ayCTEHUTHOTO U ayCTEHUTHO-(hEPPUTHOTO
Knacca cranein

PacueTHas PacuyeTHOe 3HaueHue npegena TekyyecTu Rp0,2‘ MMa, gnsa cranen mapok
Temnepartypa
CTEHKM cocyaa 08X18r8H2T 07X13Ar20 02X8H22C6 | 15X18H12CATIHO 08X22H6T, 06XH28MAOT,
unu annapara, °C (KO-3) (4C-46) (BN-794) (3N-654) 08X21H6M2T 03XH28MAOT
20 350 350 200 350 350 220
100 328 260 160 330 300 207
150 314 230 150 310 290 195
200 300 200 135 300 283 186
250 287 190 125 280 250 175
300 274 180 115 270 240 165
350 — 170 — — — 160
375 — 165 — — — 157,5
400 — 160 — — — 155

Tabnwuuya b.6 — PacyeTHoe 3Ha4yeHWe BPEMEHHOr0 COMpoTMBReHus R
deppuTHOro knacca cranem

m /¢ GNA ayCTEHUTHOrO U ayCTeHUTHO-

PacueTtHas PacueTHoe 3HaueHMe BpeMeHHOro conpoTueneHus R, MMa, ana cranei mapok
Temnepatypa
CTEeHKK cocyna 08X18rgH2T 07X13AI20 02X8H22C6 15X18H12C4THO 06XH28MAT,
unu annapara, °C 03XH28MAOT
20 600 670 550 700 550
100 535 550 500 640 527,5
150 495 520 480 610 512,5
200 455 490 468 580 500
250 415 485 450 570 490
300 375 480 440 570 482,5
350 — 465 — — 478
375 — 458 — — 474
400 — 450 — — 470
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Tabnwuuya Bb.7 — PacyeTHoe 3HayeHWe npegena Teky4ectym Rp1 0/¢ ANA XKApONPOYHbIX, KAPOCTOWKNX U KOPPOINOHHO-

CTOMKMX CTarnen ayCTeHUTHOro Knacca

PacuyeTHoe 3HaveHue npepena TekyvyecTu Rp1,0’ MMMa, gna cranen mapok
PacueTtHas
Temnepartypa 12X18H10T, 08X18H10T,
CTeHku cocypa 12X18H12T, 08X18H12T, 03X21H21M4rB 03X18H11 03X17H14M3
unu annapara, °C | 10X17H13M2T, 08X17H13M2T,
10X17H13M3T 08X17H15M3T

20 276 252 270 240 230
100 261 234 260 200 210
150 252 222 257 187,5 195
200 240 210 257 180 180
250 231 198 250 173 170
300 222 184,5 223 168 155
350 216 169,5 215 162 152
375 210 162 212 160 135
400 205,5 154,5 210 160 130
410 204 153 — 160 125
420 202,5 151,5 — 160 123
430 201 150,75 — 160 122
440 199,5 150 — 160 121
450 198 148,5 — 160 120
460 196,5 147 — — —
470 195 146 — — —
480 193,5 145,5 — — —
490 192 144 — — —
500 190,5 142,5 — — —
510 189 141 — — —
520 187,5 139,5 — — —
530 186 138 — — —

MpumeyaHune—ITlpegen Teky4ecTn Ans NOKOBOK, COPTOBOro npokata u Tpy6 npu 20 °C cneayeTt npuHUMaTh:
- Ang nokoBok n3 ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T:
Rp1o (nucra)
1,2
- ANs NOKOBOK U COPTOBOro npokarta un3 ctanu mapku 08X18H10T:

Rp10 (nucra)

P
1,05
- Ang copToBoro npokarta us cranu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T:
‘1,15!3\’/30’2 (copTa);

- ANs NokKoBoK u3 ctanu mapok 03X17H14M3, 03X18H11:

R,m_o (nucra)
111

- ANsi COPTOBOro npokata ns ctanu mapkm 03X18H11:

Rp1_0 (nucra)
125

- ansa Tpy6 u3 ctann mapku 03X21H21M4r'b (3U1-35):

Rpio (nucra)
114
- AN NOKOBOK 13 ctanu mapkn 03X21H21M426 (3U1-35):
1,08Rpo’2 (nokoBkw),

[R,0 220 — Npeden TekyyecTn matepuana nokosok onpegeneH no FOCT 25054 (no cornacosaHuio)].

p
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Tabnuua b.8 — PacyeTHoe 3Ha4YeHne npegena Teky4yecTu RpO 2 /¢ OIS KAPONPOYHBIX, XAPOCTOMKUX N KOPPO3MOHHO-
CTOMKMNX CTanew ayCTEeHUTHOrO Kracca

PacuyeTHOe 3HaueHue npegena Tekyyectu RpO,Z‘ MMa, gnsa cranen mapok
PacueTtHas
Temnepartypa 12X18H10T, 08X18H10T,
CTeHKn cocypa 12X18H12T, 08X18H12T, 03X21H21M4rB| 03X18H11 | 03X17H14M3 | 10X14r14H4T
umv annapata, °C | 10X17H13M2T, 08X17H13M2T,
10X17H13M3T 08X17H15M3T

20 240 210" 250 200 200 250
100 228 195 240 160 180 230
150 219 180 235 150 165 219
200 210 173 235 140 150 206
250 204 165 232 135 140 195
300 195 150 205 130 126 185
350 190 137 199 127 115 177
375 186 133 195 125 108 173
400 181 129 191 122,5 100 170
410 180 128 — 121,5 98 168,4
420 180 128 — 121 97,5 166,8
430 179 127 — 120,5 97 165,2
440 177 126 — 120 96 163,6
450 176 125 — 120 95 162,0
460 174 125 — — — —
470 173 124 — — — —
480 173 123 — — — —
490 171 122 — — — —
500 170 122 — — — —
510 168 120 — — — —
520 168 119 — — — —
530 167 119 — — — —

* Ona cranen 08X17H13M2T, 08X17H15M3T npepen Tekyyectu npu 20 °C paBeH 200 Mla.

MpnmevyaHuns

1 [Insa nokoBok 13 ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npepenbl TEKy4eCcTW, NpUBEAEH-
Hble B HacToswen Tabnuuye, ymHoxatrT Ha 0,83.

2 Ina copToBoro npokata us ctanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npepenbl TeKy4ecTy,

*

Rp02/20 :
2_40 (RDO 2/20— npenen Teky4ectn matepuana copTtoBo-

npvBeAEeHHbIE B HACTOsILLEN Tabnuue, YMHOXaloT Ha
ro npokata onpegeneH no NOCT 5949.)

3 [1ns nokOBOK M cOpTOBOro npokarta n3 ctanu mapku 08X18H10T npeaensl TekydecTy, NpuBeAeHHbIE B Tabnu-
ue 16, ymHoxatoT Ha 0,95.

4 [1na nokoBoK 13 ctanu Mmapkmn 03X17H14M3 npegenbl TeKy4yecTu, NnpMBedeHHble B Tabnuue 5.8, ymHOXatoT
Ha 0,9.

5 [Inst nokoBok u3 ctanu mapku 03X18H11 npepenbl TekyyecTn, npuBeneHHble B Tabnuue b.8, yMHOXatoT Ha
0,9; ana copToBoOro npokarta u3 ctanu mapkn 03X18H11 npegensl TekyyecTn ymHoXatoT Ha 0,8.

6 [Ona tpy6 un3 ctanm mapkm 03X21H21M4IBb (3M1-35) npepensl TekyvyecTu, npuBeaeHHble B Tabnuue b.8,
yMHOXatT Ha 0,88.

7 [Onsa nokoBok 3 ctanu mapkum 03X21H21M4TB (31-35) npegenbl TekyyecTun, NpuBeAeHHbie B Tabnuue 16,

R,
YMHOXaloT Ha OTHOLUeHne "2052520 [Rpo 2 /20 — NPEAen TeKy4ecTn Matepmana rnokoBok onpegenex no FOCT 25054

(no cornacoBaHuto)].
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Ta6nunuya Bb.9 — PacuyeTHoe 3HaYeHMe BPEMEHHOrO CONPOTUBNEHNS R, ANS XapomnpouHbIX, XXapOCTONKNX U
KOPPO3WOHHO-CTOVKUX CTanei ayCTEHUTHOro Kracca

PacyeTHoe 3HayeHWe BpeMeHHOro conpotusnenus R, MMa, ana cranein mapok

PacueTHas
TemnepaTypa
o anmapara, oG |03x21H21MarB | O8X22HOT, | ayiziitana| oaxtsH1d OBxioriizr. | foxiaiaT 10X14r 14H4T
Vi annapara, 08X21HBM2T 08X17H13M2T, | 10X17H13M2T,
08X17H15M3T | 10X17H13M3T
20 550 600 500 520 520 540 600
100 540 583 474 450 480 500 535
150 535 550 453 433 455 475 498
200 535 515 432 415 430 450 458
250 534 503 412 405 424 443 432
300 520 500 392 397 417 440 424
350 518 — 376 394 408 438 415
375 517 — 368 392 405 437 410
400 516 — 360 390 402 436 405
410 — — 358 388 400 434 401
420 — — 356 386 398 432 397
430 — — 354 384 396 431 393
440 — — 352 382 394 430 389
450 — — 350 380 392 428 385
460 — — — — 390 426 —
470 — — — — 388 424 —
480 — — — — 386 422 —
490 — — — — 385 421 —
500 — — — — 383 420 —
510 — — — — 381 418 —
520 — — — — 380 416 —
530 — — — — 374" 412" —

* Oina pacyeTHol Temnepatypbl cTeHkn 550 °C.

Tabnuuya b.10 — PacyeTHoe 3HayeHue npegena TeKy4ecTu RpOZ/t ONna antoMUHUA U ero CNnaBoB B OTOXCKEHHOM

COCTOSAHUN
PacueTHas PacueTHoe 3HayeHue npepena Tekyyectu RpO,Z’ MMa, gns antoMUMHUS U €ro cnnaBoB

Temnepartypa

CTeHKM cocyaa A85M*, AOOM, AMu, AMr2M, AMr5M,

unu annaparta, °C ABM* A01M, AOM AMuC AMr3m AMréM

20 24,0 30,0 50,0 70,0 110,0

50 23,0 29,0 47,0 70,0 103,0

100 21,0 27,0 43,0 70,0 92,0

150 20,0 25,0 40,0 57,0 87,0

AOKYyMEeHTaM.

* Ona TonwmH ©onee 30 MM, ANs ocTanbHbIX MaTtepuanos — He 6onee 60 MMm.

MpunmeyaHne—MexaHnyeckne cBorcTea Tpyo 13 antommHmns A85M, NMMCTOB M NANUT 13 anNOMUHNUS MApPOK
A85M, ABM TonwmHol cebiwe 30 MM 1 OCTanbHbIX Mapok CBbille 60 MM JOMKHBI COOTBETCTBOBATb HOPMATHBHBLIM
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Tabnwuuya b.11 — PacyeTHoe 3Ha4YeHWe BPEMEHHOIO COMPOTMBIIEHUA R

OTOXXXXEHHOM COCTOAHUU

m/t

rOCT P 52857.1—2007

ana anloMnHUA U ero cniaesoB B

PacyeTHas PacyeTHoe 3HaueHne BpeMeHHOro conpotuenenns R, MIMa, ans anioMuHns v ero cnnasos
Temnepartypa
CTEeHKWN cocyaa A85M*, ALOM, AMu, AMr2Mm, AMr5M,
wmv annapara, °C A8M* A01M, AOM AMuC AMr3M AMréM
20 60,0 60,0 120,0 170,0 260,0
50 55,0 56,0 115,0 170,0 257,0
100 47,0 50,0 105,0 170,0 252,0
150 39,0 39,0 85,0 154,0 210,0

MpunmevaHunsa

1 MexaHu4yeckune csoncTsa Tpy6 us antommHns A85M, nuctos 1 NNKT 13 anioMnHug mapok A85M, A8M Tonuym-
Hon cBbiwe 30 MM 1 oCcTarnbHbIX MapoK — cBbile 60 MM AOMKHLI COOTBETCTBOBaTb HOPMATUBHBIM AOKYMEHTaM.

2 3HaveHne Ry, N R, Ans anoMMHUA 1 ero CrnaBoB B OTOMKEHHOM COCTOSHIM.

* Ana TonwwmH He 6onee 30 MM, AN ocTanbHbIX MaTepnanos — He 6onee 60 Mm.

Tabnwuya B.12 — PacueTHoe 3HauyeHVe npegena Teky4yectu F\’p1 o/t BNA Meau u ee cnnasos

PacueTHas PacueTHoe 3HayeHue npefena Tekyyectn R, 01,00 MMa, Ana meam n ee cnnaesoB*
Temnepartypa
CTeHKn cocyna M2 M3 M3p J163, JIC59-1 J1062-1 JKMu59-1-1
unu annapara, °C
20 77,0 81,0 81,0 105,0 163,0 204,0
50 74,0 75,0 77,0 101,0 159,0 201,0
100 72,0 68,0 70,0 95,0 151,0 186,0
150 64,0 63,0 63,0 90,0 143,0 180,0
200 57,0 58,0 57,0 87,0 136,0 159,0
250 52,0 52,0 52,0 83,0 129,0 140,0

* 3HauyeHne .‘-'\’p1 o ANA Meau 1 ee CNnasoB npueeaeHsb! AN TONWWH oT 3 40 10 MM B OTOXOKEHHOM COCTOSIHUM.

Tabnwnya b.13 — PacyeTHoe 3Ha4eH1e BPEMEHHOIO CONpPOTUBEHNA R,

/¢ 0N Meau 1 ee Cnnasos

PacueTHas PacueTHoe 3HaveHWe BpeMeHHOro conpoTtuerieHns R, MlMa, ans megn v ee cnnasos*
Temnepatypa
CTEeHKN cocyaa M2 M3 M3p J163, JIC59-1 J1062-1 JIKMu59-1-1
unu annaparta, °C
20 217,0 218,0 219,0 340,0 409,0 503,0
50 208,0 209,0 209,0 337,0 399,0 481,0
100 192,0 194,0 195,0 326,0 384,0 445,0
150 178,0 180,0 181,0 316,0 369,0 419,0
200 165,0 167,0 167,0 307,0 355,0 370,0
250 153,0 155,0 157,0 272,0 342,0 355,0

* 3HavyeHue R, Ons Meau v ee CnNiaBoB NpuBeAeHbl Ans ToNwmH o1 3 40 10 MM B OTOMOKEHHOM COCTOSIHUM.
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Tab6nwuya b.14 — PacyeTHoe 3Hau4eHne npesiena Teky4ecTn R ,,; ANs TUTaHa 1 ero cnnasos

PacueTtHas PacueTHble 3HaueHus npegena TekydecTu RpO,Z‘ Mla, gnsa TMTaHa U1 ero cnnasoB
Temnepartypa
CTeHKu cocyaa BT1-0 0T4-0 AT3 BT1-00
unu annapara, °C
20 304 392 530 245
100 255 324 466 196
200 206 235 394 147
250 189 196 380 123
300 172 177 367 113
350 — 157 334 —
400 — 147 — -

Ta6nuuya b.15 — Pac4yeTHoe 3Ha4YeHWe BPEMEHHOIO CONMPOTUBIEHUA R/, ANA TUTaHa 1 ero Crnasos

PacueTtHas PacueTHble 3Ha4YeHVsi BpeMeHHOro conpoTtueneHns R, MIMa, ana tutaHa n ero cnnasos
Temnepartypa
CTeHKu cocyaa BT1-0 0T4-0 AT3 BT1-00
unu annapara, °C
20 373 471 589 294

100 229 407 518 250
200 275 327 439 196
250 245 294 422 167
300 221 250 407 142
350 — 245 372 —
400 — 240 — —
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MpunoxeHne B
(cnpaBo4Hoe)

Pac4yeTHble 3Ha4yeHus mMoayns HpO,D,OﬂbHOVI ynpyroctu

Ta6nwunya B.1

Moaynb NpoaonbLHON ynpyroctu 1075 E, MMNa, npu TemnepaTtype, °C

Ctanb
20 |100 | 150 |[200 | 250 300 | 350 | 400 | 450 | 500 |[550 | 600 | 650 | 700

YrnepogucTtblie U HU3KO-
nernpoBaHHble cTanu 1,99 1,91 (1,86 (1,81 1,76 | 1,71 1,64 [{1,55 (1,40 | — — | — — —
TennoycTonunsble 1 KOp-
PO3NOHHO-CTOMKME XPOMMUC-
Tble cTanu 2,15 2,15 12,05|1,98/ 1,95 (1,90 (1,84 [1,78 [1,71]|1,63|1,54|1,40 | — —
YKaponpouHble n xapo-
CTOVikne aycTeHuTHble ctanm | 2,00 (2,00 [ 1,99|1,97{ 1,94 | 1,90|1,85 (1,80 |1,74 1,67 | 1,60| 1,52 1,43 |1,32

AntomuHuii nero cnnassl | 0,72 10,69 (0,67 | — | — — —_ — — | = — | = — _

Meab 1,24 11,21 |1,19(1,17{ 1,15 | — | — | — —_ - | = | = | = —
CnnaBbl Ha OCHOBe

menun 1,05 (1,02 ({1,00|0,98{ 0,97 | — | — | — —_ - | = | = | = -
TutaH 1,15 11,10 |1,06 | 1,01/ 0,95 | 0,88 | — | — SN (U [ N — -
CnnaBsbl TUTaHa 1,10 |1,06 [ 1,02|0,96| 0,90 |0,83|0,76 (0,70 | — | — | — | — | — —

MpunoxeHune I
(cnpaBou4Hoe)

KoacdhdpnumeHTbl NTMHEMHOro paclumpeHuns

Tabnuya 1

PacueTHoe 3HauyeHue koabduLUMeHTa NMHENHOro paclumpe-
Mapka MaTepuana Hust 108 a° C~' npu Temnepartype, °C
20—100 20—200 20—300 20—400 20—500

Ct3, 10, 20, 20K, 09r2C, 16rc, 17rc, 17r1C, 10r2c1,

10rz, 09rz 11,6 12,6 13,1 13,6 141
12XM, 12MX, 15XM, 15X5M, 15X5M-Y 11,9 12,6 13,2 13,7 14,0
08X22H6T, 08X21HEM2T 9,6 13,8 16,0 16,0 16,5

12X18H10T, 12X18H12T, 03X17H14M3, 10X17H13M2T,
10X17H13M3T, 08X18H10T, 08X18H12T, 03X18H11,

08X17H13M2T, 08X17H15M3T,10X14IM14H4T 16,6 17,0 18,0 18,0 18,0
03X21H21M4T'B 14,9 15,7 16,6 17,3 17,5
06XH28MAOT, 03XH28MAT 15,3 15,9 16,5 16,9 17,3
08X18IM8H2T 12,3 13,1 14,4 14,4 15,3
07X13Ar20 16,5 17,5 18,0 18,5 —
02X8H22C6 12,3 13,9 14,9 15,7 16,2
20X23H18 15,7 — 16,6 17,3 17,5
A8, A85, ALIOM, AI1M, AMu, AMr2, AMr3, AMr5, AMré, AIIM| -~ 24,8 24.8 14,4 14,4 15,3
M2, M3, M3p, J163, JIC 59-1, NO 62-1, DKMy 59-1-1 16,7 17,5 — — —
BT1-0, BT1-00, OT4-0, AT3 8,8 8,9 9,3 — —
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MpunoxeHue O
(o6s3aTenbHoOE)

KoadhpmumeHTbI NPOYHOCTU CBapHbIX U NasiHbIX LUBOB

Tabnuua 0.1 — KoadhduumeHTbl NPOYHOCTH CBApHbIX LUBOB A CTanbHbIX COCYA0B 1 annapaToB

KoadhdunuymeHT npoyHoctn KoadhduuymneHT npoyHoctmn
CBapHbIX LUBOB ANs CTanbHbIX CBapHbIX LUBOB AMNS CTamnbHbIX
Bua CBAPHOTO LIBA ¥ COCyZOB W annapatoB Bun CBapHOro WBa COCy[OB 1 annapaTos
Cnoco6 ceapki [nuHa koHTponu-| [nunHa KoHTpo- 1 cnoco6 ceapku OnvHa koHTponu-| JnvHa KOHTpO-
pyeMmbIX LIBOB OT| NUPYyeMbIX pyembIX LIBOB OT|  NMPYEMbIX
o6Luel 4NnHbl | LUBOB OT 06Luen obLen onuHbl | WBOB OT obLen
coCcTaBnsieT | ANWHbI COCTaB- cocTaBnsieT | ANWHbI cocTaB-
100 %* nset ot 10 100 %* nset ot 10
0o 50 %* 0o 50 %*
CTbIKOBOW N TaBpo- BTtaBp, C KOHCTPYKTUB-
Bblli C OBYCTOPOHHUM HbIM 3a30pOM CBapuBae-
CNIOLWHbBIM NPOBapoM, MbIX geTanen 0,8 0,65

BbIMNONIHAEMbIA aBTOMa-
TMYECKON N NoslyaBTOMa-

TUYECKOW CBapKOWM 1,0 0,9
CTbIKOBOWM C nopBap- CTbIKOBOW, BbIMOMHSA-
KON KOpHS LUBa MUK TaBs- eMblli  aBTOMaTU4ecKon
POBbLIA C ABYCTOPOHHUM M nonyaBTOMaTM4eCKoOn
CNIOLWHbBIM NPOBapoMm, CBapKoW C OfHOW CTOPO-
BbIMOJTHAEMbIN BPYYHYIO 1,0 0,9 Hbl C prOCOBON UMK Ke-
pamMu4ecKkon nNoaknaakon 0,9 0,8
CTbIKOBOW, AOCTYynN- CTbIKOBOW, BbIMOMHSA-
HbIli CBapKe TONbKO C 0a- €Mblli BPYYHYK C OAHOM
HOWM CTOPOHbI U UMElO- CTOPOHBI 0,9 0,65

LM B npouecce CBapku
MeTannuyeckyw mnoa-
KnagKy CO CTOPOHbI KOp-
HA WBa, NpuneramwLLyio
no BCeW ANWHE LBa K OC-
HOBHOMY MeTanmny 0,9 0,8

* O6bemM KOHTpons onpefensaeTcs TEXHUYECKUMU TpeboBaHUAMU Ha U3roTOBIEHME.

Taobnwuuya .2 — KoahduruyneHTbl MPOYHOCTU CBApHbIX LUBOB A5t COCYAOB M annapaToB U3 arntoMUHUA 1 ero CniiaBoB

Bug cBapHoro wBa 1 cnocob ceapku KoadpdurumeHT npoyHOCTM CBapHOro LWBa

CTbIkOBOW [BYCTOPOHHWUIA, OLHOCTOPOHHUI C TEXHOMOIMYECKON noa-
KNagKon, BbINOSTHAEMble CBapKOW B 3alUMTHOM rase WMnu nrasMeHHOoW
CBapKOW; YrroBOW C BYCTOPOHHUM CNIIOLIHbIM NPOBApOM TaBPOBOrO CO-
€ANHEHWS, BbINOMIHAEMbIA CBapKOW B 3aLLMTHOM rase 0,90

CTbIKOBOW OHOCTOPOHHWIA, TaBPOBbIA C OOHOCTOPOHHMM CMIIOLUHbLIM
npoBapoOM, BbIMOMHSAEMbIE CBApPKOM B 3aLMTHOM rase 0,85

CTbIKOBOW C [ABYCTOPOHHMM CMIIOLWHbLIM NPOBApOM, BbINOMHAEMbIA
pYy4YHON OyroBOW CBapKoWn 0,80

CTbIKOBOW OQHOCTOPOHHWIA, TaBPOBbIA, BbINOMHSAEMblEe BCEMM CMOCO-
6amu cBapku 0,75
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Tabnwunuya 0.3 — KoadhduumeHTbl NPOYHOCTU CBAPHBIX U NasiHbIX LWBOB AS19 COCYAOB M annapaTtoB U3 mMean u ee

cnnaBoB
Bug cBapHOro wea unu nasiHoro CcoefuHeHus KoadhpmumneHT npoyHocTn cBapHOro
n crnocob cBapku nnn NnasgHoro LwBea

CTbIKOBOW C ABYCTOPOHHMM CMMOLUIHBIM NPOBapOM, CTbIKOBOM C NOABapKOW

KOPHS LWBA, CTbIKOBOW OOQHOCTOPOHHMWIA C TEXHONOMMYEeCKOW noaknagkow, Bbi-

NonHsieMble aBTOMaTUYECKOWN LyroBOW CBApPKOW HENMaBAWMMCSH 3MeKTpoaoM

B 3aLUUTHOM rase 0,92
CTbIkOBOW C ABYCTOPOHHMM CMMOLLUIHBIM NPOBapOM, CTIKOBOM C NOABapKOW

KOPHS LWBA, CTbIKOBOW OOQHOCTOPOHHMWIA C TEXHONOMMYEeCKOW noaknagkow, Bbi-

NOMHsieMble PYYHOM UMK NONyaBTOMAaTUYECKON CBApKON OTKPbITON AYroun He-

NnaBsAWMMCA 3MEeKTPOaOM UM aBTOMaTMYECKOW CBapKOW nog ¢pnocom 0,90
CTbIkOBOW C ABYCTOPOHHMM CMJIOLIHbLIM MPOBAPOM, BbINOMHSAEMbIA PYyYHOM

OyroBOn CBapKown 0,85
CTblkOBO/ OOHOCTOPOHHMUIA C TEXHONOIrMYEeCcKo noaKnaakon, BbIiMOSHsie-

MbI Py4YHOW OYrOBOW CBapKoW 0,80
[MasiHoe BHaxnecTky 0,85

Tabnwunuya 0.4 — KoachduumeHT NpoyYHOCTM CBapHbLIX LUBOB Afsi COCYA0B M annapaToB U3 TUTaHa 1 ero cnnaBoB

KoadbdpuumeHT ¢
BVI,EI, CBapHOro wea u cnocob CBapku D.J'IVIHa KOHTpPONMpyeMbIX D,J'IVIHa KOHTPOJIMpYyEeMbIX
LWBOB OT 0bLlen AnNuHbI LUBOB OT O6LEl ANUHbI
coctasnseT 100 %* coctasnsieT oT 10 %
no 50 %*
CTbIKOBOM C OBYXCTOPOHHUM NPOBApOM aBTOMaTU4eCKOW
cBapkor nog ¢ritocoM, aBTomMaTuyeckas UnuM pyvHas ceapka B
cpefe aproHa unu renus ¢ ABYXCTOPOHHUM CMAOLUHbLIM NpOonias-
neHvem 0,95 0,85
CoepuHeHne BTaBp npu obecneyeHun CnoLIHOro AByXCTO-
pOHHEero npoBapa aBTOMaTU4EeCKON NN py4HOWN CBapKoW B cpe-
e aproHa wnu renus 0,90 0,80
CoepnuHeHne B TaBp, CNIOLWIHON MNpoBap He obecnevmBaeT-
cs 0,80 0,65
CTblKOBOE COefMHeHWe, OOCTYMNHOe K CBapke C OOHOW CTO-
pOHbI B 3alUUTHOW cpede aproHa unu renust u obecnevyeHum
3alWmnTbl ¢ 06paTHON CTOPOHbI 0,70 0,60
* O6bem KOHTpONSA onpefenseTcs TEXHUYECKMMU TpeboBaHUAMU Ha M3roTOBIEHME.
YK 66.023:006.354 OKC 71.120 Moz OKI1 36 1500
75.200

KnoueBble crosa: COCyAabl M annapaTtbl, HOPMbI U METOAbI pac4HeTa Ha NPO4YHOCTb, O6LLI,I/Ie TpeGOBaHMﬂ, ponyc-

KaeMble HanpsaxxeHuns

23



(X) x""\'ICTankaH +7(8452) 20-88-44

pesepByapbl U HedTebasbl Nog KoY www.himstalcon.ru

Penaktop P. I'. 'oeepdosckas
TexHuueckun pepaktop B. H. lpycakosa
KoppekTop H. Y. Maspuwyk
KomnbloTepHas Bepctka 3. M. MapmsiHosol

MoanucaHo B nevatb 20.05.2009. dopmaTt 60><841/8. Bymara odceTtHas. apHutypa Apwuan.
MevaTb odceTHasd. Ycn. ney. n. 3,26. Yu.-u3a. n. 2,60. Tupax 73 ak3. 3ak. 970.

oryn «CTAHOAPTUH®OPM», 123995 Mocksa, 'paHaTHbIl nep., 4.
www.gostinfo. ru info@gostinfo. ru
HabpaHo u otneyaTtaHo B Kanyxckoi tunorpacdum ctaHgapto, 248021 Kanyra, yn. MockoBckas, 256.



