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Mpegucnosue

Llenn, OCHOBHble NPUHUMMLI M OCHOBHOW MOPSIAOK MNpoBegeHus paboT no
MEXroCygapCTBEHHOW  CTaHaapTu3auum  ycTtaHoBneHol BTOCT  1.0-2015
"MexrocygapcTBeHHas cuctema ctaHgaptudaumm. OcHoBHble nonoxeHus" n FOCT
1.2-2015 "MexrocygapcTBeHHas cuctema  cTaHgapTusdauun.  CrtaHgapTbl
MEXrOCy4apCTBEHHbIE, MpaBuiia M pPeKoMeHZauuMnm Mo  MeXrocyaapCTBEHHOM
cTangapTtusauun. MNpaeuna pa3paboTku, NPUHATUS, OBGHOBNEHUSA N OTMEHbI"

CBegeHuA o craHgapTe

1 PA3PABOTAH MexrocygapCTBEHHbIM  TEXHUMECKMM  KOMUTETOM MO
ctangaptusauumn MTK 523 "TexHuka n TexHororm gobbium 1 nepepaboTkm HedoTn
" rasa"; AKLIMOHEPHbIM obLecTBOM "Hay4Ho-uccnegoBaTensCKu "
KOHCTPYKTOPCKUA MHCTUTYT XumMmndeckoro mawmHocTpoeHms” (AO "HUNXUMMALL™);
3akpbITbiM  akumoHepHbiM  obwecteom "METPOXUM  UHXUHUPUHI™ (3A0
"MXN"); AKuMOHepHbIM 06LecTBOM "BCepocCMUCKUn Hay4YHO-UCCeoBaTerNbCKUin
N NPOEKTHO-KOHCTPYKTOPCKUMA WHCTUTYT HedTsaHoro mawmHocTpoenus” (AO
"BHUNHE®TEMALL"); O6LecTBOM C OrpaHU4EHHON OTBETCTBEHHOCTbIO "HaydHo-
TexHnyeckoe npegnpuatne LEHTPXUMMALL" (OOO "HTM LEHTPXUMMALL™)

2 BHECEH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PEryrMpoBaHuMiO 1
MeTposiorm

3 NMPUHAT MexrocynapCTBeHHbIM COBETOM MO CTaHOapTU3auumn, MeTpornorm n
ceptudmkaumm (npotokon ot 14 nona 2017 r. N 101-11)
3a npuHsTME NpOronocoBanu:
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KpaTtkoe HavmeHoBaHue || Kog cTpaHbl CokpalleHHoe HavMeHoBaHue

ctpaHel nmoMK (UCO|ln oMK (ANCO || HaumoHansHoro opraHa no

3166) 004-97 3166) 004-97 cTaHgapTusaumm

ApmeHunsi AM MWHOKOHOMMKN Pecny6nukun
ApmeHnsi

Benapycb BY loccTanpapT Pecny6nmku
benapycb

KasaxcTaH KZ loccTtangapt Pecny6nmku
KasaxctaH

Knprnsusa KG KbiprelacTaHgapT

Poccus RU Pocctangapt

Y3bekncTtaH Uz Y3cTtaHgapT

YKpanHa UA MWHOKOHOMPa3BUTUA Y KpauHbI

4 [Mpukasom PepepanbHOro areHTCTBa MO TEXHUYECKOMY PEerynmMpoBaHuiO U
meTponormn ot 14 gekabpsa 2017 r. N 1989-cT MexrocygapCTBEHHbIN CTaHOapT
MOCT 34233.1-2017 BBEeaeH B AENCTBME B KA4eCTBE HaLMOHaNbHOrO ctaHgapTa
Poccwuiickon ®epepaumm ¢ 1 aBrycta 2018 .

5 B HacToslweM cTaHgapTe YYTeHbl OCHOBHbIE HOPMATMBHbLIE MOSIOXKEHUS
criegyoLwmx MexayHapoaHbIX CTaH4apTOB:

- ISO 16528-1:2007 "KoTnbl 1 cocyabl, paboTalowme noa AasneHnem. YacTs 1.
TpeboBaHusa k pabounm xapaktepuctmkam" ("Boilers and pressure vessels - Part 1:
Performance requirements”, NEQ);

* [locTyn K MexgyHapoaHbIM U 3apybexHbIM LOKYMEHTaM, YNOMAHYTbIM 34eChb
W parnee no TEeKCTy, MOXHO Mofyd4uTb, Mepenas no CCbike Ha canT
http://shop.cntd.ru. - MpumedaHne narotoBuTens 6a3bl JaHHbIX.

- ISO 16528-2:2007 "KoTnbl 1 cocyabl, paboTatowpe noa gasneHnemM. Yactb 2.
Mpouenypbl BbinonHeHUs Tpebosanuii ISO 16528-1" ("Boilers and pressure vessels
- Part 2: Procedures for fulfilling the requirements of ISO 16528-1", NEQ)

6 CtangapTt noaroToBnieH Ha ocHoBe npumeHeHnsa TOCT P 52857.1-2007*

* MNpukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY PeryrvpoBaHui0 U
MeTponornu ot 14 nekabps 2017 r. N 1989-ct [OCT P 52857.1-2007 oTmeHeH ¢ 1
asrycta 2018 .
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7 BBEEH BIMEPBbIE

UHpopmauusi 06 UBMEHEHUSIX K HacmosuweMy cmaHdapmy rybrukyemcs 8
€eXe200HOM UHGhOpMayUOHHOM yKazamerne "HayuoHanbHble cmaHOapmebl”, a
meKcm U3MeHeHUU U rMornpaeokK - 8 eXeMecsiHHOM UHGOPMaUUOHHOM yKa3amerie
"HauuoHarnbHblie cmaHdapmel”. B criyyae nepecmompa (3aMeHbl) Uru OMmMMEHb!
Hacmosiwe2o cmaHlapma  coomeemcmsyuee  yeedomneHue  6ydem
ony6brnuKkogaHo 8 EXEeMECSYHOM UHGOpMayUOHHOM yKasamesie "HayuoHasibHbie
cmaHOapmel”. Coomeemcmaeyowas UHpopmayusi, yeedomneHue U meKcmabl
pasmewaromcs makxe 8 UHGOpMayUOHHOU cucmeme obuie2o rnonb308aHus - Ha
opuyuansHom calime  @edepanbHo20 azeHmcmea [0  MEXHUYECKOMY
peaynuposaHuro U Mmemporsioauu 8 cemu MIHmepHem (www.gost.ru)

BBeneHue

Hactoswmn ctaHgapt paspabotaH c uenbio cobrogeHun TpeboBaHun
6esonacHocTn 06opyaoBaHus, paboTarolero nog u3bbITOYHbIM AaBreHVeM, Y
YyCTPaHEHUS1 NPOTMBOPEYMIA B TEXHUYECKOM COAEepXaHun CTaHO4apToB, UMEOLLMX
OAMHaKOoBYO 06S1acCTb pacnpoCcTpaHEHUsI.

B HacTosiwem cTaHgapTe peanu3oBaHbl OCHOBHbIE MOSIOKEHWUS CReaYHLLMX
HOPMAaTMBHbIX OKYMEHTOB: TexHU4YecKoro pernaMmeHTa TamoxeHHoro cotsa TP TC
032/2013 "O 6esonacHocTM obopyaoBaHusi, paboTtarowero nog M30bITOYHLIM
pasnexHvem"; OupekTtuebl 2014/68/EC EBponeickoro MNMapnameHta n Coseta ot 15
mMasa 2014 r. no coOnMxeHno 3aKoHo4aTENbCTB rOCYAapCTB-YfIEHOB, KacatoLencs
obopynoBaHusi, pabotatowero nog AasneHuem; EH 13445-3:2014 "Cocyabl,
pabotatoume noa paeneHnem. Yacte 3. Pacuet" (EN 13445-3:2014 "Unfired
pressure vessel - Part 3: Design").

1 ObnacTb NnpUMMeHeHusA

Hactosuwmn cTaHgapT YycTaHaBnMBaeT HOPMbl M MeToAbl pacyeTa Ha
MPOYHOCTb COCYOOB M annapaTtoB W3 YrMepoAUCTbIX U NErMpoBaHHbIX cTanew,
CMNMaBOB Ha XeNfe30HMKEeNeBOM OCHOBE, LIBETHbIX METanroB (aroMuHWS, meawm,
TUTaHa W UX CMMNaBoOB), MNPUMEHSEMbIX B XMMWUYECKOW, HepTexMmnyeckon,
HedoTenepepabaTbiBaloLLEN U OPYTUX OTPACTIX MPOMbILLIEHHOCTK, paboTalowmx B
YCIOBUSIX OAHOKPATHbIX M MHOFOKPATHbIX CTAaTUYECKUX Harpy3oK nog BHYTPEHHUM
N30bITOYHBIM JaBreHneM, BakyyMOM W Hapy>XHbIM [aBfieHneM, rnog AencTBUEM
OCEBbIX 1 MOMNEPEYHbIX YCUIMNA U N3rMBaloLLIMX MOMEHTOB, NHEPLIMOHHBIX HAarpy3oK n
np., a Takxke YyCTaHaBNMBaeT 3Ha4yeHUs1 KO3I(hMUMEHTOB 3anaca MnpOYHOCTU U
YCTOMHMBOCTH, A0MYCKaAeMbIX HanpskeHU 1 Ko3adpMLUMEHTOB MPOYHOCTM CBapPHbIX
LLBOB.

Hopmbl 1 meTogbl pacdeTa Ha MPOYHOCTb MNPUMEHMMbI, €CIM CBOWCTBA
mMaTepuanoB, TpeboBaHMA K KOHCTPYKLWUW, U3FOTOBIIEHNIO U KOHTPOSIO COCYOO0B U
annapaToB oTBe4vatoT TpedoBaHuam [OCT 34347.

Ecrnn OTKMOHEHMS1 OT reomeTpuyeckon ¢OpMbl, HETOYHOCTU MM Ka4vyecTBO
M3rOTOBIIEHUS, XapaKTEpPUCTUKM MaTtepuana oTnuyaiTcs OoT  TpeboBaHwui
HOPMaTMBHbIX TEXHUYECKUX [AOKYMEHTOB, TO MNPV pacyeTe Ha MNPOYHOCTb 3T
OTCTYNSIEHMS OODKHbI OblTb YYTEHbl KOPPEKTUPOBKOM KO3hdMUMEHTOB 3anaca u
A0MNycKaeMblX HanpsikeHW, a Takke NCNosb30BaHNEM MHBbIX METOOOB pacyeTa.

2 HopmaTuBHbIE CCbINKN
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B HacTosiLeM cTaHgapTe MCMNoMb30oBaHbl HOPMATMBHbIE CChINKU Ha crieayroLme
cTaHgapTbl:

OCT 5949-75 Cranb copTtoBass M KanmbpoBaHHas KOPPO3WOHHO-CTOMKas,
XapocTouKasa v xaponpoyHasd. TexHnyeckne ycrosms

OCT 8479-70 lNOKOBKM M3 KOHCTPYKLMWOHHOW YrNmepoaAnCcTOn N NErMpoBaHHOM
ctanm. Obuwme TeEXHNYECKME yCrioBums

MOCT 19281-2014 TllpokaT NOBbILEHHOM MpPoYHOCTU. Ob6lme TexHu4eckue
ycrioBusi

OCT 25054-81 lNokOBKKM M3 KOPPO3MOHHO-CTOMKMX cTanen u cnnaeos. Obuime
TEXHUYecKme ycrnoBus

MOCT 34233.2-2017 Cocyabl n annapaTbl. Hopmbl M mMeTogbl pacyeTa Ha
NPOYHOCTb. PacyeT uunmHapu4ecKkmnx n KOHMYECKnx obeyaek, BbINyKrbiX U MNAOCKMX
AHULL U KPbILLEK

MOCT 34233.3-2017 Cocyabl u annapaTbl. HopMbl 1 MeTogbl pacdeta Ha
MPOYHOCTb. YKpenseHne oTBepCTuin B obeyarkax M OHULAX NPU BHYTPEHHEM U
BHELWHeM [aBneHusix. PacyeT Ha npoyHOCTb obeyaek M OHMLW, NpU BHELUHMX
CTaTU4EeCKMX Harpy3Kkax Ha LuTyLep

OCT 34233.4-2017 Cocygbl u annapaTbl. HopMbl 1 mMeTogbl pacdeta Ha
NPOYHOCTb. PacyeT Ha NPOYHOCTb U repMETUYHOCTL dHnaHLEBbIX COEANHEHWI

MOCT 34233.5-2017 Cocygbl M annapaTbl. HopMbl 1 MeTogbl pacdeta Ha
npoYHOCTb. Pacyet obevaek n AHWL, OT BO3OENCTBUS OMOPHBIX Harpy30K

MOCT 34233.6-2017 Cocygbl u annapaTbl. HopMbl M MeTogbl pacdeTa Ha
NPOYHOCTb. PacyeT Ha NPOYHOCTL NPY MasioLMKIIOBbIX Harpy3kax

MOCT 34233.7-2017 Cocyabl u annapaTbl. Hopmbl M mMeTogbl pacyeTa Ha
NPOYHOCTL. TennoobmMeHHble annapaTbl

MOCT 34233.8-2017 Cocygbl u annapaTbl. HopMbl 1 mMeTogbl pacdeta Ha
npovHocTb. Cocyabl 1 annapaTtbl ¢ pybalukamm

MOCT 34233.9-2017 Cocygbl u annapaTbl. HopMbl 1 mMeTogbl pacdeta Ha
NPOYHOCTb. AnnapaTtbl KOSIOHHOrO TMNa

OCT 34233.10-2017 Cocygbl n annapatbl. HopMbl 1 MeToabl pacyeTa Ha
npovHocTb. Cocyabl U annapatbl, paboTatoLlpme ¢ cepoBogOPOLAHBIMU Cpeaamm

OCT 34233.11-2017 Cocygbl 1 annapatbl. HopMbl 1 MeToabl pacyeta Ha
npovyHocTb. MeToa pacyeTa Ha NPOYHOCTb OBevaek M OHULL C Y4ETOM CMELLEeHUS
KPOMOK CBapHbIX COEQMHEHWUN, YITIOBATOCTU U HEKPYIIOCTN obeyaek

MOCT 34233.12-2017 Cocyabl 1 annapaTbl. Hopmbl 1 MeTogbl pacyeTa Ha
NpoYHOCTb. TpeboBaHusa K dopMe npeacTaBneHus pacyeToB Ha MPOYHOCTb,
BbINOMHAEMbIX Ha OBM

MOCT 34283-2017 Cocygbl n annapatbl. Hopmbl U mMeTogbl pacdetra Ha
MPOYHOCTb NPU BETPOBbIX, CENCMUYECKMX N APYTNX BHELLHUX Harpy3Kax

OCT 34347-2017 Cocygobl M annapaTbl CcTanbHble cBapHble. O6uwme
TeXHUYecKme ycroBus

Mpymevanne - lMpy NONb30BaHWMM HACTOAWMM CTaHOAPTOM LienecoobpasHo
NpoBepuUTb OENCTBME CCbINIOYHbLIX CTaH4apToB B MHAGOPMALMOHHOW CUCTEME
obuwero nonb3oBaHUsa - Ha odwmumanbHoMm cante defeparnbHOro areHTcTBa no
TEXHNYECKOMY PEryrMpoBaHMIO U METPOSIOMMM B CeTU VHTEPHET 1 No exxerogqHomy
WHOPMALMOHHOMY  yKasaTeno  "HauuoHarnbHble  cTaHgapTbl”,  KOTOpPbIN
onybrnmMkoBaH MNO COCTOAHMIO Ha 1 SHBaps Tekywero roga, W No BblMycKam
eXEeMECSAYHOro UHMOPMaLMOHHOrO YyKkasaTens "HauumoHaneHble cTaHgapThl" 3a
Tekyumn rog. Ecnm  ccbinoyHblin  cTaHgapT 3amMeHeH  (M3MEeHeH), TO npu
Nonb30BaHWN HACTOSALLMM CTaHOapTOM crefyeT pyKOBOLCTBOBATLCS 3aMEHSAOLLINM
(M3MeHeHHbIM) cTaHaapToOM. Ecnm cCbInoYHbIN CTaHaapT oTMeHeH 6e3 3aMeHbl, TO
nonoXxeHuwe, B KOTOPOM [daHa CCbifika Ha Hero, MNPUMEHSIeTCS B 4acTu, He
3aTparvsaroLLen 3Ty CChISKy.

3 Obo3HaueHud

B HacTosiLem cTaHgapTe NpUMeHeHb! crieaytowme 0603HaYeHus:
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- CymMma np|/|6a|30|< K paCH€THbIM TOJLMHAM, MM;

- npuGaBka Ans KOMMNeHcaUnmM Koppo3nm 1 3po3nu, MM;

- an6aBKa A4 KoMneHcaunn MMHYCOBOro 4onycka, Mv;,

- npm6aBKa ana  KoMneHcauun YTOHEeHUA CTEeHKU Npu
TEXHONOrM4YeCKuxX onepauunax, Mmm;

- MOA4YIMb NPOAOSILHON YNPYrocT NMpu pacyeTHOM Temneparype,
MM a;

- KO3(hUUMEHT 3anaca nMPOYHOCTM NO  BPEMEHHOMY
COMPOTMBIIEHUIO pa3pbIBY (3anac No npegerny NPoYHOCTK);

- K03dhdMLIMEHT 3amnaca NPOYHOCTM MO Npeaery TeKy4ecTu;

- KO3(bdULMEHT 3anaca MpPOYHOCTM MO npeferny AnNUTernbHOW
NPOYHOCTY;

- KO3(hMUMEHT 3anaca NPOYHOCTU MO Npeaeny Non3y4yecTy;

- KO3thdmLMEHT 3anaca yCTONYMBOCTY;

- KO3MUMEHT 3anaca no npegerny npovYHOCTU A9 arntoMUHNS,
Meaun U UX CNJTaBoB;

- KO9(hdMUMEHT 3anaca no npegeny npoyvHoCcTU ANS TUTaHa U
€ro Cnraeos;

- pacyeTHOe AaBreHve Ofs dfeMeHTa cocyda Wi annapara,
MM a;

- MUHMManbHbIN  nNpegen  TeKydeCcTu nNpu  pacHeTHOM
TemnepaTtype, Mla;

- MVHUManbHbIM npegen TekyyecTn npu Temnepatype 20°C,
MMMa;
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- MUHMMAasbHbIA YCIOBHbIV Npeaen TEKy4ecTu Npyu OCTaToOuHOM
yanmHeHun 0,2% npu pacyeTHon TemnepaTtype, Mla;

- MYHUMAIbHbIA YCIOBHBIN Npeaen TeKy4ecTu Npu oCTaToO4yHOM
yanmHeHun 0,2% npu Temnepatype 20°C, Ma;

- MUHMMAasbHbIA YCIOBHbIV Npeaen TeKy4ecTu Npu oCcTaToMHOM
yanmHeHun 1,0% npu pacyeTHon Temnepatype, Mla;

- MUHMMasbHbIA YCIIOBHbIV Npeaen TeKy4ecTn Npu OCTaToOuHOM
yanmHeHun 1,0% npu Temnepatype 20°C, MMa;

- MMHUMarnbHOEe 3HaYeHne BPEMEHHOro CoONpPOTUBIIEHUS paspbiBY
(Npegen npo4YHOCTW) NpY pacyeTHon TemnepaType, Mra;

- MMHUMarbHOe 3Ha4YeHNe BPEMEHHOTO COMPOTUBIIEHNS pa3pbliBY
npu Temnepatype 20°C, Mra;

- cpeaHee 3Ha4deHue npenena AnMTENbHON NPO4YHOCTU nNpun

pacTskeHun anst pecypca 10" 4 npu pacyeTHoOM Temneparype,
MM a;

- cpegHui 1,0%-HbIv Npeaen Non3y4ecTun Npu pactsbkeHun 3a 10

" 4 npu pacyeTHoM Temnepartype, Mla;

- UICMNOJIHUTENbHaA TONWMHA CTEHKN 3NIeMEeHTa cocyaa, MM;

- TOMNLWWMHA OCHOBHOIO COSi ABYXCMOWHOW CTann, Mw;

- TOMWMHA KOPPO3MOHHO-CTOMKOrO CIiosi ABYXCIOWMHOW cTanw,
MM:;

- pacyeTHadaA TonwMHa CTeHKN 3NieMeHTa cocyaa, MM;

- ANUTENbHOCTL 3TarnoB 3KCMyaTauum B YCrOBUSAX MON3y4ecTun
npv i -M codeTaHun TemnepaTyp n Harpysok (i =1, 2, ..., #), 4;

- pacyeTHoe [OMnycTMMOE BpeMs JKCnfayaTauum npu i-m
coveTaHun TemnepaTyp n Harpysok (i =1, 2, ..., #), 4;

- pacyeTHas Temnepartypa CTEeHKM aneMeHTa cocyaa, °C;



Tyl

- KO3 thdMLMEHT NIMHENHOIO pacLumMpeHns maTtepuana, 1/°C;

- NOMNpaBOYHbLIA KOIMAMUNEHT K OOMyCcKaeMblM HanpsXeHUsam
CTarlbHbIX OTIUBOK;

- 0buwme membpaHHble HanpsbxeHus, MMa;

- MECTHble MeMOpaHHble HanpshxeHusi, MIa;

- 06wme n3rmbHble HanpsikeHud, MMa;

- MECTHbI€ U3rMbHble HanpshxeHus, MlMa;

- 0buwe TemnepatypHble HanpsbxeHusa, Mia;

- MECTHbIe TeMnepaTtypHble HanpskeHud, Mra;

- Jonyckaemoe HanpsbkeHue Npu pacyeTHom Temnepartype, Mla;

- [Jonyckaemoe HarpsbkeHMe OCHOBHOrO MeTanna [gns
3MIEMEHTOB U3  [BYXCMIOMHOW CTamuM Npu  pacyeTHOM
TemnepaTtype, Ma;

- OOonyckaemoe HanpshkeHne KOPPO3MOHHO-CTOMKOro Criost Ans
3MIEMEHTOB U3  [BYXCMIOMHOW CTamuM Npu  pacyeTHOM
TemnepaTtype, Ma;

- pgonyckaemoe HanpsbkeHue npu  Temnepatype 20°C ¢
KoaddmumeHTamMm 3anaca NPOYHOCTU And paboumx ycroBun,
MMa;

- Aornyckaemoe YCIIOBHO-YMNpYyroe HanpsbkeHue npy pacqeTHoOM
TemMnepaType ANS OUEHKW HanpshkeHun, onpegensiemblx no
CyMMaMm COCTaBNSIOLLMX OOLLMX UM MECTHbIX MEeMOpPaHHbIX U
o0LLMX N3rMBHBIX HanpsikeHun, MMa;

- [onyckaemoe 3Ha4YeHne CyMMapHbIX MeMBOpPaHHbIX (06LWMX nnm
MECTHbIX), M3MMBHbIX (OBWMX M MECTHbIX) M TemnepaTypHbIX
HanpsbkeHun, MMa;



- CpeaHve No ceveHnto casurarome HanpskeHus, MMa;

Tep

- - MaKcUMarbHble caBUratoLLme HanpsixeHus, MMa;
Tmax

P - KO3PPULIMEHT NPOYHOCTM CBAPHbIX M MasiHbIX LUBOB.

4 O0OLWwmMe NoNoXeHus

4.1 PacyeT Ha NpPOYHOCTb HEOOGXOAMMO MPOBOAUTL AN BCEX MPOrHO3MpPYeMbIX
COCTOSIHMI COCYA0B M annapaTtoB, paboTalowmx nog AaBrneHneM, BO3HUKaLWMX BO
BpemMs UX 3KCnfyaTauun, UCMNbITaHUs, TPAHCNOPTUPOBAHUSA, MOHTaxa. [py aToMm
crielyeT yuuTbIBaTb BCE Harpy3ku U BHELHWE (baKTOopbl, KOTOpble MOryT OoKa3aTb
BMMSHME Ha MNPOYHOCTb WM YCTOMYMBOCTb KOHCTPYKUWMM, a Takke Y4uUTbIBaTb
BEPOSITHOCTb MX O4HOBPEMEHHOIO BO34ENCTBUS.

B u4acTtHoCcTW, npw onpegeneHun pacyeTHbIX MapaMeTpoB ANS  Kaxgoro
arieMeHTa cocyaa unu annapata HeobxoguMo y4mTbIBaTb NpU YCIOBUM UX HANMN4mMs
criegyroLume Harpy3ku 1 gakTopsl:

- BHYTPEHHeEe U/Unn HapyxHoe AaBreHune;

- TeMnepaTypbl OKpyxatoLLen cpeabl n paboyve TemnepaTypbl;

- pas3HoCTb Temnepatyp B MNEpPexoAHbIX COCTOSHUSAX WM Pas3HOCTb
KO3 NEHTOB NIMHENHOTO PaCLUMPEHNS;

- Harpysks OT MaccCbl cocyda W ero COAEepXMMOro B paboymx ycroBusix U
YCIIOBUSIX UCTIbITAHWS;

- Harpy3Kku Npu TpaHCNOPTMPOBAHMN U MOHTaXe CoCcyaa;

- IHEPLMOHHbIE Harpy3ku Npu ABMXEHUN, OCTAHOBKaX U KonebaHusix aNeMeHToB
COCYQ0B W annaparos;

- Harpy3ku oT BETPOBbIX U CENCMUYECKNX BO3LENCTBUN;

- peakTuBHble ycurusi (NPOTUBOAENCTBMSA), KOTOpble nepegatTcs OT Oornop,
KpenneHun, TpybonpoBogos U T.4.;

- yAapHble Harpy3ks OT BO3OEWCTBUS Tra3oXUOKOCTHOM CMECU WM UHbIX
MPUYMH;

- pasHOCTb TemrnepaTyp B MNepexodHblX COCTOAHUSIX W/WNM pasHOCTb
KO3(hPMLIMEHTOB JIMHENHOTO PacLLUMPEHWS;

- Harpy3Kkun oT CTECHEHHOCTM TeMMepaTypHbIX AedopmaLni;

- W3MEeHeHus [aBreHuss W TemnepaTypbl Kak B Mpouecce HOopMarbHOW
aKcnnyataumm, Tak 1 Npu BO3MOXHbIX HapYLLEHNAX pexvMa paboThl;

- MoN3y4yecTb MeTanna;

- YCTanocTb Npu NepeMeHHbIX HarpysKkax;

- BUOpauuio;

- pe3oHaHc;

- KOPPO3MIO N 3PO3NI0;

- CTapeHue MeTanna, OXpynyuMBaHWe noAa AOeucTBueMm cpedbl U gpyrve
MexaHu3Mbl Aerpagauum matepuana.

4.2 TMpy NpOEKTMPOBaHMM COCYAOB M anmnapatoB M BbINOMHEHWN pacyeTOB Ha
NPOYHOCTb HEOOXOAMMO Y4YMTbIBaTb BCE BO3MOXHbIE MpPeAerbHble COCTOSHUS,
KOTOpble MOryT MPUBECTM K BbIXOAY KOHCTPYKUWMM M3 CTpOs W/uim notepe
paboTtocnocobHoCTN.

4.2.1 K 0CHOBHbIM npegeribHbiM COCTOAHUAM MPU CTaTUHECKOM Harpy>keHun, He
3aBuUCcALLMM OT BpeMeHN aKcnnyaTaunn, OTHOCATCA:



a) HegonycTuMas obLias nnactudeckasa gedopmMaums, paspyLieHme, cBa3aHHoe
C 0bpasoBaHMEM TPELUMH NpU 3HaUYUTENbHON 0bLIen nnactudeckon gedopmauum,
nractudeckas notepa  YCTOMYMBOCTM, MfacTUYECKoe paspylleHve  u13-3a
Ype3MepHbIX MECTHbIX AedhopMaLmii;

6) ynpyras unm ynpyronnactMyeckasi notepsi YCTOAYMBOCTM KOHCTPYKLUMW B
LIENIOM MIN e€ OTAENbHbIX YacTel;

B) 3HauuTenbHasi ynpyras WM nrnactudeckas gedopmauums, npuBogsl@s K
notepe  repMeTUYHOCTM  pas3beEMHbIX  COEQVMHEHMW WM K noTepe
paboTocnocobHOCTN KOHCTPYKLMX NpU SKCyaTauum,;

r) Xpyrnkoe paspyLleHue.

4.2.2 K OCHOBHbIM MpefesbHbIM COCTOSIHUSIM MPU CTaTUYECKOM HarpyeHum,
3aBUCSLLYM OT BPEMEHW KCMyaTaLMmn, OTHOCSTCS:

a) paspylweHve npu non3ydecTn, CBs3aHHOE C derpagaumen CBONCTB
mMaTepuana n ucyepraHvem 3anaca gmMTenbHON NPOYHOCTY;

6) 3HauuTenbHas pgedopmauusi, Bbl3BaHHAs MON3yYecTblo, MpUBOASWAS K
notepe  repMeTMYHOCTU  pPas3beMHbIX  COEAUHEHUA  Unu K  notepe
paboToCNOCOOHOCTMN KOHCTPYKL MK NPK 3KCNyaTauum;

B) NOTEpPs YCTOMYMBOCTM NPU NON3Y4eCTy;
r) Koppo3us u/mnm aposus;

[) CepoBOOOPOAHOE KOPPO3MOHHOE pacTPECKMBaHWE Mogd  HanpsKeHuem,
BOAOPOAHOE pacTpecKMBaHue 1 T.4.

4.2.3 K OCHOBHbIM MpeaeribHbIM COCTOSIHMAM MpU MOBTOPHO-CTATUYECKOM W
LMKINYECKOM Harpy>XeHuUsIX OTHOCSATCA:

a) HaKkomnreHWe MeCTHbIX nnacTuieckux aedopmauuMin  npu  NOBTOPHO-
CTaTU4YECKOM  HarpyeHuu, npuBoAsiiee K oOpasoBaHUO  TpewuH npu
3HaYMTENbHOM YPOBHE MECTHbIX MNacTUYecKnx AedopmMauuii U CpaBHUTENBHO
He6OMbLIOM YMCrie LUKIOB;

6) MmarnouuknoBas ycTanocTb, NpvBOASLWAS K 00pasoBaHWUIO YCTanoCTHbIX
TPELUMH MPY MECTHbIX ynpyronnacTn4ecknx aedopmaumsx;

B) ycTanocTb, NpuBoAslias K oOpasoBaHUIO YCTarnoCTHbIX TPELWWH npu
HOMMHaIbHbIX YNPyrux gecdopMaumsx;

) COBMECTHOe BO3AENCTBUE YCTanoCcTu U NOMN3y4ecTy;

[) ycTanocTb, B YCIOBMWSIX BO3OENCTBUSI Cpef, Bbi3blBalOLLMX KOPPO3NOHHOE
pacTpeckuBaHve nod — HanpskeHueM,  CepoBOAOpPOAHOE  KOPPO3MOHHOEe
pacTpeckuBaHve 1 T.4.;

€) nporpeccupylowaa nnactudeckas gedopmaums  npu - LUKIMYECKOM
Harpy>keHun, NpuBoaALAsS K HEAONYCTUMbIM U3MEHEHNAM (POPMbI KOHCTPYKLIMN 1
norepe paboTocnocobHOCTN.



43 B «KkayectBe KpuUTepusi MPOYHOCTK, MO3BOMSAIOLWEro KCMNonb30BaTh
MPOYHOCTHbIE XapaKTEPUCTUKKM, MOMyYeHHble MPU OAHOOCHOM pPacTsKeHWW, ANS
aHanuM3a npPOYHOCTU 3NIEMEHTOB KOHCTPYKLUW, HaxOASWMXCA B ABYX- WU
TPEXOCHOM HanpshkeHHo-AedopmupoBaHHoM coctosHuu, B TOCT 34233.1 - [OCT
34233.11 wuCNONb3yeTca KpUTEPUM MPOYHOCTM MO TEOopUM MaKCUMarbHbIX
KacaTernbHbIX HanpsXeHW, 3a UCKMOYEeHWeM COCYAOB M3 TUTaHa U TUTAHOBbLIX
CNMaBoB, ANA KOTOPbIX MCMOMb3yeTcs KpuTepun npodHocTn Museca - Xvwnna. B
HacTosLEeM CTaHAapTe y4YeT 3TOro KpuTepus ANns TpaHCBepCasibHO-M30TPOMHbIX
MaTepuanoB OCYLUECTBIISOT KOPPEKTUPOBKON KO3(MLIMEHTOB 3anaca NpoYHOCTW.
lMpyMeHeHne aTuX KpuTepueB obdAsaTenbHO B MOBbIX pacyeTax, MCNOMb3YHLLMX
KoadhdmumeHTbl 3anaca un gonyckaemble HanpsikeHns no FOCT 34233.1.

4.4 HopMbl 1 MeTOAbI pacyeTa Ha NpovHOCTb, NpuBeaeHHble B TOCT 34233.1 -
OCT 34233.11, y4nTbIBAIOT OCHOBHbIE BUAbI HArpy>XeHsi 1 OCHOBHblE, Hanbornee
YacTo BCTpevarmecs npenenbHble COCTOAHMSA, KOTOpble MOryT MNpUBECTM K
BbIXOA4Y KOHCTPYKUUM U3 CTPOoA u/unn notepe pabotocnocobHocTu. lNMpu aToM npu
cobnogeHnn TpeboBaHWM K MaTepuanam, KOHCTPYKUWW, W3FOTOBMEHMIO WU
KoHTpomnto, npuBeaeHHbix BOCT 34347 n B COOTBETCTBYIOLLMX HOPMAaTMBHbIX
AOKYMeHTax Afs COCyAOB WM annapaToB U3 LBETHbIX MEeTansioB, MCKIYaeTcs
BO3MOXHOCTb XPYMNKOro paspyLueHus [CM. nepeyuncrieHmre r) 4.2.1].

B NOCT 34233.1 - TOCT 34233.11 paccmaTtpuBaroTCsi npegeribHble COCTOSIHUS
[cm. nepeuncnenus a), 6), B) 4.2.1, nepeuncrieluns a), r), ) 4.2.2, nepevncneHus a),
6) 4.2.3] npu OEeNCTBUM OCHOBHbLIX Harpy3oK 1 grakTopos, NpuBeaeHHbIX B 4.1. Kak
npaeumno, npoBedeHuss pacyetoB B coortBetctBuM ¢ [OCT 34233.1 -[OCT
34233.11 gocTaTodHO AN NoATBEepXOEeHUs! MPOYHOCTM U MAOTHOCTM cocyda vmu
annapata. B oTgenbHbIX cnydasx HeobxoguMMoO  yuuTbiBaTb OCOBEHHOCTM
Harpy>xeHus 1 npegernbHble COCTOSHNSA, METOAMKM yYeTa KOTOPbIX HE NpBEAEHbI B
MOCT 34233.1 - [OCT 34233.11, v BbINOMHATL A9 NOATBEPKAEHNS NMPOYHOCTU U
paboTocnocobHOCTM COCYyAoOB WM annapaToB creuunasnbHble  AOoMOSHUTESNbHbIEe
pacyeTbl Wunm wucnbiTaHus, Bbixogaume 3a pamkm FOCT 34233.1 -TOCT
34233.11.

45 [Ona nogTeBepXOeHust  MPOYHOCTM,  MMOTHOCTW,  YCTOMYMBOCTU WU
paboTocnocobHOCTN KOHCTPYKL MU MOTYT ObITb MCMOSIb30BaHbI:

- pacyeT no dopmynam, npmsegeHHbIM B FTOCT 34233.1 - TOCT 34233.11;

- YMCIIeHHOEe MOAenMpoBaHWe HanpsXeHHO-4eOPMUPOBAHHOMO COCTOSIHUA U
npegernbHbIX COCTOSAHUIA KOHCTPYKLINK,

- NOATBEPXOeHNe NPOYHOCTW, NIIOTHOCTM U PaboTOCNOCOBHOCTN KOHCTPYKL MK
C NOMOLLIbHO 9KCNEPUMEHTASbHbIX UCCEeL0BaHNA U UCTIbITAHWIA.

OTn MeTodbl MOryT UCMOSMb30BaTbCA Kak Mo OTAENbHOCTU, TaKk U COBMECTHO
ANt nonydYeHnsa Hanbonee HagexHblX pe3ynbTaToB.
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451 Pac4yeTbl Ha MNPOYHOCTbL aneMeHToB cocyfoB W annapatoB B[OCT
34233.2, anemeHTOB TEeMnsIo0OMEHHLIX annapaTtoB C nrasarwowen ronoekon, U-
obpasHbiMM TpyGamMuM M Kamep CEeKUuin annapaToB BO3AYLIHOMO OXMaXOeHwus B
[OCT 34233.7 BbINOMHAKTCA MO METOAY NpeAerbHbIX Harpy3okK.

B ocHoBy mMeTogoB pacyeTa y3fioB Bpe3ku LTyuepoB, npuBeaeHHbix B FOCT
34233.3, NOJIOXKEHbI pe3ynbTatbl  9KCMEPUMEHTarbHbIX  UCCMeLoBaHWN,
NPUBNMKeHHbIE pacyeTbl MO MeTOAY NpeaernbHbIX Harpy3OK W YCIOBHbLIA YNpyrui
pacyeT HanpsKEeHWIA C OLLEHKOW MO KaTeropnam npuBeaeHHbIX HanpsXXeHnn.

YCroBHbIN YNpYyrMii pacyeT HanpshKeHWM WUCMNOoSb3yeTcs Takke AN pacyeTta
drnaHueBblx coeanHeHun - no FTOCT 34233.4, OUEHKN ManoOLMKIIOBON yCTanocTn -
n o[OCT 34233.6, pacyeTa 3NIEMEHTOB KOXyXOTpyb4yaTbiXx TensoobMeHHbIX
annapaTtoB C HENOABWXHbIMW TPYOHbLIMU peLleTKkaMm U KOMMNEHCATOPOM Ha KOXYXe -
noOCT 34233.7, pac4yeTa 3feMeHTOB annapatoB ¢ pybawkamun - no [OCT
34233.8.

[ns pacyeTa anMeMeHTOB COCY4OB WM annapaTtoB B y3nax onuvpaHus B [OCT
34233.5 B OCHOBHOM MCMNOMb3YyeTCHA CMELLaHHbIN METOA, NPU KOTOPOM HanpsaXeHHO-
AeopMNUPOBAHHOE COCTOSIHME pacCcMaTpuBaeMblX Y3rioB  Onpefenserca
MOMOLLbKO YCIIOBHOMO YNpPYroro pacyeTta, a OueHKa NpoBOAUTCSA MO npenenbHOMY
COCTOSIHMIO NacTUYeCKon 6ankn-nosiocKu.

4.5.2 OCHOBHbIM YCIIOBMEM MPUMEHEHUSI pacyeTa Mo MeToAy npenesbHbIX
Harpy3ok sIBNsieTCs 4oCTaToMHas NacTUYHOCTb MaTepuaros.
YcnoBHO MaTtepuan CuYuTaeTcsl NnacTUYHbIM, €CNU yaapHas BA3KOCTb Ha

obpasuax KCV Gonee 27 [x/cM2, yarnmHeHve obpasua npu paspbiBe npesbiaeTt
14%, a OTHOLWeHWe npeferna Teky4eCcTun K BpeMeHHOMY COMNpOTUBIEHMIO He Bornee
0,8. Ecrm maTtepuan He obnagaeT 4OCTaTOMHON NMAaCTUYHOCTbLIO, TO AONycKaemoe
HanpsbkeHne OnNpeaensitoT Ha OCHOBaHWM cheunasnbHbIX UCCNeaoBaHUn  Un
NPUMEHSIOT ApyrMe MeToabl pacyeTa.

45.3 [pegenbHas Harpyska oOnpegernsieTcs Ha OCHOBe — aHanmsa,
MCMOb3YIOLLEro TEOPEMY O HWKHEN IpaHuLEe HECYLLEen CNoCOBGHOCTU U pacyeTHYIo
CXeMy, Mpeanonaralllylo, 4YTO MaTepuan SBfsSeTCs KeCTKOMMacTUYECKUM,
3aBMCMMOCTb AedopMaunst - MepemMelleHMe OTHOCUTCS K TeopuM  MarsbixX
NepeMeLLIEHVA U MNpU  PEeLleHNN YpaBHEHUIA PaBHOBECUA HE Y4YUTLIBAKOTCS
NepemeLLEHst 3NIEMEHTOB KOHCTPYKLUM NOA Harpy3Kom.

4.5.4 Ina obecneyeHns eguHoro nogxona n ygobcrtea pacyeta KoadpmumneHTbl
3anaca npPOYHOCTU MO OTHOLIEHMIO K NpedenbHbIM Harpy3kaMm OTHEeCEHbl K
MPOYHOCTHLIM XapakTEPMCTUKAM MCMNOMbL3YEMOro Matepuarna n ydutbiBalTCs npu
HasHa4YeHM JonycKaeMbIX HaMPSKEHWUIA.

4.5.5 lNpu pacyeTe Ha YCTOMMMBOCTbL [[OMYyCKAeMble Harpysku ornpeaensdtoT Mo
HUXXHUM KPUTUYECKUM HanPsKeHNUSIM.

456 YucneHHoe  MOOENUPOBAHME  KOHCTPYKUWW  MPOBOAST, korga
KOHCTPYKTMBHbIE OCOBGEHHOCTU WM OCOBEHHOCTM HarpyXeHuUsi He MNO3BOSSAOT
paccuutatb ee ¢ nomMoLbto pacdeTHblx dopmyn FTOCT 34233.2 - TOCT 34233.11,
Korda Te UM MHble napameTpbl KOHCTPYKLMKU BbIXOASAT 3a npeferbl NpUMeHeHUst
pacyeTHbIX popmyn TOCT 34233.2 - TOCT 34233.11 nnm B TOCT 34233.2 -TOCT
34233.11 cogepxatcs MpsiMble YKa3aHWss Ha BO3MOXHOCTb  BbIMOMHEHMS
anbTepHaTMBHOIO pacyeTa YUCIEHHbIMW  MeTodamu, nNpu  3TOM  creagyet
PYKOBOACTBOBATLCS AOMNOMHUTENbHLIMU TpeboBaHusimu, cogepxaummmca B TOCT
34233.2 - TOCT 34233.11.

4.5.7 YucneHHoe MOAENMpPOBaHWE KOHCTPYKLUMU MOXET OCYLUECTBISATLCS C
MCMOMb30BaHMEM CREAYIOLMX MOAENEN NOBEeAEHNUST MaTepuana: YCrOBHO Ynpyroro
1 yNpyronnacTu4eckoro.
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4.5.7.1 YcrnoBHbI ynpyrMi pacyeT MpoBOOAT C OLEHKOM MO KaTeropusim
HanpsPKEHUA.

KpuTepun ouLeHKM pesyrnbTaToB YCMOBHOMO YNpYroro pacyera npuBedeHbl B
8.10.

4.5.7.2 YnpyronnacTU4eckun pacdeT MpoBoAAT C y4eToM (U3NYEeCKOn N B
crny4yae HeobGXO4MMOCTU reOMETPUYECKOW HENMMHENHOCTU. OTOT METOoA NO3BOSAET
nony4nTb 6onee TOYHYI0 OLEHKY MPOYHOCTH, YCTONYMBOCTU U paboTOCNOCOBHOCTH
KOHCTPYKLIMM, HO CYLLIECTBEHHO CIIOXHEE YCITOBHOIO YNpyroro pacyeta.

4.5.8 [JonyckaeTcsa Takxe Npu aHanmse KOHCTpyKuuni, otcyTcTeyroumx B FOCT
34233.2 -TOCT 34233.11 vrm BbIXOAAWMX 3@ Npedesnbl NPUMEHEHNS pacyeTHbIX
Gopmyn FTOCT 34233.2 -TOCT 34233.11, vcnonb3oBaTtb MeTOAbl U NOAXoAbl,
aHanorM4Hble NCNonb3yeMbiM B COOTBETCTBYIOLWMX CTaHAapTax U NepeyncrneHHble
B4.5.1.

5 PacyeTHasi TemnepaTtypa n temnepatypHble
HanpsiXeHus

5.1 PacueTHyio TemnepaTypy WUCMOMb3ylOT AN onpeferieHus npoYHOCTHBIX
XapakTepucTuK mMaTtepuana n JOonycKaeMblX HanpsKeHW, a Takxke npu pacyeTe Ha
NPOYHOCTb C Y4ETOM TEMNEPaTYPHbIX BO3LENCTBUN.

5.2 PacueTHyilo  TemnepaTtypy CTEHKM  ONpedenalT Ha  OCHOBE
TENMOTEXHUYECKMX PacCYETOB UMM Pe3ynbTaToB UCMbITaHUA, a TakKe Ha OCHOBaHUU
onbiTa AKCNsyaTaummn aHanorMyHbiX COCYAoB.

3a pacyeTHylo TemnepaTypy CTEHKM cocyda WM annapata npuHUMaloT
HanbornbLUyi0 TemnepaTypy CTEHKM 3fIieMeHTa C y4eTOM TeMnepaTypHbIX YCIIOBUNA,
oXmaaemblx B npouecce akcnnyataumun. MNpn paboyen TemnepaTtype cpeabl Huxe
20°C 3a pacuyeTHylo TemnepaTtypy npu onpederieHn OOoMycKaeMblX HanpsikeHuin
npuHuMatoT Temnepatypy 20°C. MuHMMarnbHble TemnepaTypbl CTEHKU 35IEMEHTOB
COCYAOB W annapaTtoB, Haxo4sWMXCA nog OaBfieHMeM, UCMONb3YT Npu BbiGope
mMaTepuanoB Ans TOro, 4Tobbl nsbexarb BO3HWKHOBEHWS YCIIOBWUM, NMPU KOTOPbIX
BO3MOXHO XPYMKOe paspyLLeHue.

5.3 Ecnvm HEBO3MOXHO NMPOBECTM TEMMOBLIE PacyETbl UM M3MEPEHUST U €CIN BO
Bpems aKcnnyataumm TemnepaTypa CTEHKWN NOBbILWAETCA 4O TeMnepaTypbl Cpeabl,
conpuKacarloLWencss €O CTEHKOW, TO 3a pacyeTHyl TemnepaTtypy cneayet
NpvHUMaTb HaMbOoMbLLYIO TEMMNEpPaTypy cpeabl, HO He Hmke 20°C.

Mpn obGorpeBe OTKPbITBIM NflaMeHeM, OTpaboTaHHbIMM  rasamum UM
3MeKTpoHarpeBaTensaMmM  pacyeTHyl  TemnepaTypy  NPUHUMAalOT  paBHOM
TemnepaTtype cpefbl, ygenumyeHHon Ha 20°C npu 3akpbiTom oborpese 1 Ha 50°C -
npu NpsiMom oborpese, ecrnm HeT 6onee TOYHbIX AaHHbIX.

5.4 Ecrnv cocyg wnm annapaT 3KCnIyaTUpyeTCs Mpu HECKOMNbKUX PasimyHbIX
PeXMMaxX HarpyeHusi uUnuM pasHble 3dfeMeHTbl annapata paboTalT B pasHbiX
YCIoBUSIX, OSI9 KaXgoro pexvMa [ornyckaeTcsa onpefensaTb CBOK pacyeTHyHo
Temnepartypy.

5.5 PacyeTr ¢ y4yeToM TemnepaTypHbIX HaMpsbKeHW crefyeT BbINOMHATL B
cnyyasx, ykasaHHbix B[OCT 34233.2 -TOCT 34233.4, [OCT 34233.6 -[OCT
34233.11, v npu BbINOSIHEHMM pac4eToB B cooTBeTCcTBMM C 8.10.
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5.6 Mpu pacuyeTe HanNpsHKeHW, BbI3BAHHLIX CTECHEHHOCTbID TemnepaTypHbIX
AedopMaLniA, UCMOoSb3YyT BO3MOXHbIE NPU 3KCMNyaTauun 3Ha4YeHuss Temneparyp
Pa3fMYHbIX  3NIEMEHTOB, MNPMBOASLLME K  BO3HWMKHOBEHMIO  HamGOnbLUMX
TEMNepaTypHbIX HanpsbkeHUd UM Hauboriee HeGNnaronpusITHOrO coveTaHus
Pa3UYHbIX HanpshkeHWn. JTK TemnepaTypbl MOMYT OTNAMYATLCSH OT PaCYETHbIX
Temneparyp, UCNOoSb3yeMblX NpY OnpeaeneHn A4omnycKaeMbliX HanpPsiXKEHNA.

5.7 HanpsikeHusi, Bbl3BaHHblE CTECHEHHOCTbLIO TemnepaTypHbIX Aedopmau i,
npeacTaBnsAloT 0cobylo OMacHOCTb MPU 3HAYUTENBbHOM 4YuUcrne TennocMmeH. [pu
OTHOCUTENBHO BbICOKMX CKOPOCTSX HarpeBa WU/unm oxrnaxgeHus 3neMeHToB cocyaa
WM annapata TemnepaTypbl, WCMNOMb3yeMble MNpU pacHeTe HanpsKeHUN,
BbI3BaHHbIX CTECHEHHOCTbLIO TemMnepaTypHbIX AedopmMauun, cnegyet onpenensTb,
ncxoas U3 pesynbTaToB peLleHWs 3a4adyn HecTauMOHapHOW TensnonpoBOAHOCTH,
yyuTbiBalOLWLEe BrMSHWE Ha pacnpegerieHve TemnepaTtyp CKOPOCTUM Harpesa -
OXNaXOEeHWS.

6 Pabou4ee, pacyeTtHOe N NnpoOHOe aaBrieHne

6.1 MNog pabouynm paBneHnem Ang cocyda W annapata cregyeT noHumaTtb
MaKCMMarnbHOe BHYTPEHHee U3BbITOYHOE U Hapy)XHOE AaBreHue, BO3HUKaloLee
npv HopMmasribHOM NpoTekaHun paboyero npouecca, 6e3 ydyeta rmMapocTaTu4eckoro
AaBneHusa cpefbl U OOMNYCTUMOrO KPaTKOBPEMEHHOMO MOBbILLEHUS [aBrieHUs BO
Bpems 4EeNCTBUSA NpefoXpaHUTENbHOrO KnanaHa unm gpyrux npegoxpaHuTenbHbIX
YCTPOWUCTB.

6.2 lNog pacyeTHbIM OaBneHneM B paboymx ycroBusiX crieqyeT noHMMmaTb
AaBrieHne, Ha KOTOPOE MPOBOAAT pacyeT Ha MPOYHOCTb.

PacueTHoe gaBneHve gna cocyga um annapata npuHMMatoT (Ha3HavaroT), Kak
npaBusio, paBHbIM paboyemMy 4aBMNEHUIO UMM BbILLE.

Mp  HasHayeHMM  pacyeTHOro  AaBneHus  HeobXxoauMO  yYUTbIBaTb
HecTabunbHOCTb NepepabaTbiBaeMbIX Cpea M TEXHONOMMYECKOoro npoLecca.

HeobxoaMMOCTb  MpPEBbLILEHNS  PacYeTHOro  AaBrieHnst Hag — pabounm
onpefendalT C y4eTOM HasHadeHuss cocyda WM annaparta, YCroBuMW ero
aKcnnyaTaumm 1 Hanu4ina NpeaoxXpaHNTENbHbIX YCTPOMCTB.

Ecrm Ha cocyge wnm nogBogsweM TpybonpoBode K cocydy YCTaHOBIIEHO
npegoxpaHUTenbHOE YCTPOMCTBO, OrpaHuMYMBatoLLee AaBreHne B cocyde, TO npu
onpedeneHun  pacyeTHOro  [aBfeHUMs He  YYUTbIBAOT  KPaTKOBPEMEHHOE
npeBbiweHne pabodero aasneHus B npegenax 10%.

Ecrm B cocyge wwm annapate umeeTcsa nBa wnn Gornee repmMeTuyHO
pa3feneHHbIX MPOCTPaHCTB, 3HAYEHWS PacYETHOro AaBfEHVs Ha3HavarTca Ans
KaXkgoro U3 NpoCTPaHCTB B OTAENbHOCTM.

Mpn NpoekTnpoBaHMM cocyaa UM M3MEHEHUM NMapaMeTpoB 3KCnyaTauum npu
PEKOHCTPYKLUMN pacyeTHOe AaBrieHue Afs cocyda WM annaparta AOoSmKHO NMbo
3a0aBaTbCs  3aKka3ynkoM, MO0 OnNpeaenATbCA OpraHu3auunen, BbINOMHAKLIEN
pacyeT cocyaa.

B cnyuae, ecrim cocyg wnm annapat paboTaeT B ABYX unn Gonee pexvmax,
pacyeTHOe AaBneHne Ha3Ha4YaeTCs NS Kaxaoro pexuMa B OTAENbHOCTH.



6.3 [na kaxgoro anemMeHTa cocyfa Wnu annapara npu pacyeTax UCNoSb3yoT
CBOE€ 3Ha4YeHMe pacyYeTHOro AaBrieHUsl, KOTOPOE AOIPKHO YYMUTbIBaTb:

- BHyTPEeHHee n3bbITOMHOE/HAPYKHOE AaBIiEHUE;

- rMgpocTaTUYecKoe AaBrneHne OT Cpeabl, coaepxallencsa B COCYAE;

- MHEPLMOHHbIE Harpy3Kku Npu ABWXXEHUN UM CENCMUYECKNX BO3OENCTBUSIX.

MapocTatmnyeckoe AaBneHve OT Cpebl, cogepxallencsa B cocyae, y4uTbiBaloT
NPy Ha3Ha4YeHUM pacyeTHOro AaBreHnst ANs aNemMeHTa cocyaa B cryvae, ecri OHO
paBHO unu 6ornee 5% pacyeTHOro AasreHna Ans cocyaa.

[na anemMeHTOB cocyda wnM annapata, pasgenstiowmx MNpocTpaHCTBa C
pasHbIMM OaBreHusaMu (HanpuMmep, B annapatax ¢ oborpesatowmmm pybalikamm),
3a pacyeTHoe [JaBneHve cregyet npuHMMatb MO Kakaoe [aBneHve B
oTaenbHocTy, nNMbo aaBneHve, koTopoe TpebyeT Oorbluer TOMWMHBLI CTEHKM
paccuyMTbiBaemMoro anemeHta. Ecnm obecneuymBaeTcsi 0OQHOBPEMEHHOE OencTBue
AaBneHWN, TO JOMNYyCKaeTCa NPOBOAUTbL PacHET Ha pasHOCTb AaBrieHun. PasHoCcTb
AaBnNEHWN MPUHMMAETCS B KavyeCTBE paCYETHOrO [aBfeHUst Takxke AN Takux
9/IEMEHTOB, KOTOpble OTAENST MNPOCTPaHCTBA C BHYTPEHHUM U3ObITOYHBIM
AaBneHMemM OT MpPOCTPaHCTBa C abCOMOTHbLIM OaBfEHNEM MEHbLUMM, YeMm
aTMocdepHoe. Ecnm  OTCYTCTBYOT TOYHble [aHHble O pPasHOCTU  Mexay
abConoTHBIM AaBneHnemM 1 atMocepHbiM, TO abContoTHOE AaBneHne NpUHUMaroT
PaBHbLIM HYIHO.

6.4 MNog npobHbIM OaBrneHvemM B cCOcyge WM annaparte crnegyeT noHumaTtb
AaBneHue, Npu KOTOPOM NPOBOAST MUCMNbITaHWE COCYyaAa Uin annapara.

Ana cocyna wnm annapaTa, paboTtaiowero B ABYyX unm Gonee pexvmax,
3HayeHne NPOoOHOro AaBneHnst NPUHUMAaETCH HaMbOMbLUMM M3 ONpeaeneHHbIX Ans
KaXgoro pexuima.

6.5 lMog pacyeTHbIM OaBneHVEM B YCMOBMSAX WUCMbITAHUA ON1S 35IEMEHTOB
CoCygooB WM annapaToB credyeT MnpuHMMaTtb JaBrieHne, KOTOPOMY  OHM
nogBeEpPraloTCs BO BpeMsi MPOOHOrO MCMbITaHWsA, BKMoYasi MMapocTaTudeckoe
AasneHve. [vgpocTatMyeckoe AaBrieHWe OT cpefbl, coaepXallencsi B cocyae,
YYUTBLIBAIOT NPV Ha3Ha4YeHWM pacyeTHOro AaBrieHWs ANl dfemMeHTa cocyda B
cryyae, ecnm oHO paBHO unm 6onee 5% npobHOro AaBneHus.

7 PacyeTHble yCUNUA U MOMEHTDI

3a pacyeTHble yCcunMs W MOMEHTbl MNPUHUMAKT OencTeylowme Ans
COOTBETCTBYIOLLErO COCTOSIHUS  HarpyXeHust (Hanpvmep, Npu  3KCnyatauuu,
UCMBbITAHUN UMM MOHTaXe) BHYTPEHHME YCUIMSE U MOMEHTLI, BO3HMKaloLWMe B
pesynsTate AencTeus cobCTBEHHON MacChl cocyda v annaparta, Macchl paboyen
cpefbl, MHEPLIMOHHBLIX Harpy3oK, Harpy3oK OT peakuuu Onop u npucoeguHeHHbIX
TpybonpoBoaoB, CEMCMUYECKMX, BETPOBbLIX U APYIMX BHELLHMX HAarpy30K.

PacyeTHble ycunma n MOMeHTbl OT BETPOBbIX, CENICMUYECKUX U OPYTUX BHELLHNX
Harpy3ok onpegenstoT no FOCT 34283.

8 lonyckaemMble HanpsXeHUs u
ko3 puumeHTbl 3anaca NPo4YHOCTU

8.1 [onyckaeMoe HanpsbkeHue [T] npu pacyeTe Mo npeferibHbiM Harpyskam
COCydoB U annapatoB, paboTarowmx Npu CTaTUYECKUX OAHOKPATHbIX Harpyskax,
BbIYUCTISOT MO hopMynam:

- ONS1 YIMepoaMCTbIX, HU3KOMNErMpoBaHHbIX MapraHLoBUCTbIX M MapraHLueBo-
KPEMHUCTBbIX, NEerMpoBaHHbIX XPOMOMONMBAEHOBBIX "
XpoMomonubaeHoBaHaaNEBbIX, cheppUTHbIX, ayCTEHUTHO-heppPUTHBIX,
MapTEHCUTHBIX CTaren 1 CMNraBoB Ha >XeNe30HNKENeBOW OCHOBE:
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- ANl ayCTEHUTHOM XPOMOHUKENEBOW CTanu, antoMUHUS, MEAWN U UX CMIIaBOB:

R R R R S
: pLOME  Bagpy  “hwiin®yy | pLOADTSE
[S]=7-min , : : : (2)

e Hy ?EH My

MNpepen nondyyecT MCNOMb3yOT AN ONpeAenieHuss  AOMyCcKaemoro
HanpsXeHusi, Korga OTCYTCTBYIOT AaHHble No npegeny AnMTenbHOW NPOYHOCTU Unu
Korga Mo yCroBWAM 3KChnyaTauum Heobxoammo orpaHuMuvBaTh AedopmMauinio
(nepemelLeHns).

Mpn otcytcTBUM AaHHbIX 06 YCrNoBHOM npederne Tekydyectu npu 1%-HoM
OCTaTOYHOM YASIMHEHUW MCNOMb3YIOT 3HaYEeHMe YCIOBHOTO Npeaena Teky4ecTu npu
0,2%-HOM OCTaTOMHOM YASIMHEHWN.

Mpn oTCYTCTBUM AaHHbIX O Npeaene TekydeCcTU WU ANUTENbHON MPOYHOCTM
AOMyCKaeMoe HanpsbkeHue AN anoMUHWSA, Megu U UX CMNaBOB BbIYMCHISIOT MO

dopmyne

[G]Z le’f .

©)

EIL

,D,OI'IyCKaeMbIe HanpsaXXeHna oA TUTaHOBbLIX CrJj1laBOB BbIYUCTIAKOT MO (bopmyne

[o]= le’f .

HBT

(4)

[ns ycrnoBuiA uCMbITaHWMA COCYOOB M3 YIMEpPOaUCTbIX, HU3KOMErmpoBaHHbIX,
PEPPUTHBIX, ayCTEHUTHO-(PEPPUTHBLIX, MapPTEHCUTHbLIX CcTaren W ChfaBoB Ha
XernesoHuKeneBon OCHOBE 0MycKkaeMoe HanpsXXeHne BbIYUCHAT No dopmyrne

R Run.2i20
et T'E0

e

[c]=mn ©®)

T b

T
[ns ycrnoBun wucnbiTaHUA COCYAOB M3 ayCTEHWUTHLIX CTanen SOonyckaemoe
HanpspkeHne BbIYMCNSIOT NO dropmyrne

=
(o] =742 L (6)

M

Mpn oTCyTCTBUM faHHbIX 00 YCIOBHOM npeaesnie TeKY4YeCTu Mpu pacTsKEHUN,
obycnasnmeatoeM octatodHoe yamuHeHne B 1,0%, WCNOMb3yT 3HadeHue
ycrnoBHoro npegena tekydyectu npu 0,2%-HOM OCTaTOYHOM YASNIMHEHUN.

[na ycnoBuMrM wucnbiTaHWA COCYLOB M3  aniOMUHUS, Megu U UX  CrfaBoB
AonyckaeMoe HarpsiKeHUe Bbl4UCNST Nno opmyrne

Rppaimn Rpiorzo
P MK fii

bt

[C]=T

(7)
T M

T

Ecrm ponyckaemoe HanpsbkeHne ansa paboymx YCrioBui onpenensioT no
dopmyne (3), To 4na COCydoB U3 antoMUHUS, MeOU U MX CMaBoB AOMyckaemoe
HanpsPkeHne 4N yCroBUM NCMNbITaHUs BbIYMCNAIOT Mo dhopmyrne

ey Emi20

HBI[

(8)



[na ycrnoBun wmcnblTaHMM COCYOOB M3 TUTAHOBBLIX CMNABOB AOMycKaemoe

HanpsaXxexHue BbIYNUCAKT MO (bopmyne

(o] = Zmiz

HBT

8.2 KoadpdhmumeHTbl 3anaca NpoYHOCTU AOSPKHbI COOTBETCTBOBATL 3HAYEHUAM,

npvBegeHHbIM B Tabnmue 1.

(9)

Tabnuua 1 - KoaddmumeHTbl 3anaca Npo4HOCTM MaTepuaros

Ycnosus KoadpdpuumeHTbl 3anaca npovyHoOCTH
Harpy>xeHus
cTanen, CnnaBoB || antoMUHKS, || aMFOMUHUEBDIX || TUTAHOBOIO (| TUTAHOBbLIX
Ha Mean N UX || IMTENHbIX NIMCTOBOIO || NPYTKOB M
Xenes3oHuKeneBou || cnnasoB CnnaBsoB npokata u || MOKOBOK
OCHOBE, [chopmynibl [ [dopmyrbl (3), || npokaTHbIX || [dhopmyribl
antomuina,  meau || (3), (8)] (8)] Tpyo 4), 9)]
MW ux CnraBoB [dhopmyrbl
[hopmyrbl (1), (2), (4), (9)]
(5), (6), (7)]
e || #5 || %o || #n || Pen XEm Ry Rgr
Pabouve 1,5(241(1511,0(35 7,0 2,6 3,0
ycrosusi
Ycnosus
ncnbITaHUSA:
- 1,11 - - - 1,8 3,5 1,8 1,8
rMapaBsnmyeckune
- 1,2 |- - - 12,0 3,5 2,0 2,0
nHeBmaTuyeckme
Ycnosus 1,11 - - - 1,8 3,5 1,8 1,8
MOHTaXa
* [Insi ayCTEHUTHOM XPOMOHMKENEBOW CTarnu, artoMUHUSA, MEOU U UX CNNaeoB B dopmyne (2)
#ngy =3,0.




Ecnm ponyckaemoe HanpskeHne Anst ctanen ayCTEHUTHOrO Krnacca BblYUCHSAOT
MO YCINOBHOMY npedeny TeKydecTu npu ocTatodHoM  yarmHeHun  0,2%,

KOI(hMLIMEHT 3anaca MPOYHOCTM #, MO YCIIOBHOMY Npefeny TeKy4ecTw Kpgajs
Ans paboymx yCroBuiA AonyckaeTcs NpuHUMaTh paBHbIiM 1,3.

8.3 [lMonpaBoyHbIn KOIMUMEHT Tl K AOoMyCKaeMbiM HanpspkeHUsIM  JOSDKEH
OblTb paBeH eguHWUe, 3a WCKMIYEHMEM CTanbHblIX OTMMBOK, ANS KOTOPbIX
KoaddnumneHT T nmeer cregyrowme 3HadeHus: 0,8 - and  OTNMBOK,
NOABEPratoLLMXCA MHOMBMAYANbHOMY KOHTPOSO HepaspyLaowwmmm metogamm n 0,7
- AN ocTarnbHbIX OTIIMBOK.

8.4 Pac4yeT Ha NpPOYHOCTb LMMMHOPUYECKMX 0DeYaek 1 KOHUYECKNX SNEMEHTOB,
BbIMNYKMbIX M MAOCKUX OHULL W Kpbllwek, draHues Afs YCrOBMM UCMbITaHUA
NPOBOAUTbL He TpebyeTcsd, ecnvM pacyeTHoe OaBfieHMe B YCIOBUSIX MCMbITaHUS
OyaeT MeHblue, YeM pacyeTHOe AaBreHne B paboumx yCroBusX, YMHOXEHHOE Ha

1,35({cln /D .

8.5 [lna maTepmarnos, LLUMPOKO UCMOMb3yeMbIX B XUMUYECKOMW, HEPTEXMMUYECKON
n HedprenepepabartbiBaloLLEe NPOMbILTIEHHOCTW, LONYCKaeMble HanpsbkeHust Ans

pabounx ycrnosui npu T, paBHOM 1, npnBeaEHbI B NPUIOXeHNn A.

8.6 [onyckaemble HanpsbkeHWss On9  MaTepuarnoB, He MNpUMBEAEHHbIX B
npunoxeHun A, onpegenstoT no 8.1. PacyeTHble MexaHUYecKkue xapakTepUCTUKK,
HeobxoauMble ONA onpeaeneHns AOonycKaeMblX HanpshKeHWn, onpeaensioTr npuv
HOpMarbHOM TemnepaType Mo COOTBETCTBYHOLLWMM CTaHAapTaM UMM TEXHUYECKUM
YCIOBMSIM, @ NPV MOBbILLEHHbIX TEMMepaTypax - Nocne MNpoBEAEHUs] UCMbITaHUM
npeacTaBuUTENbHOMO 4Yucrna obpasuyoB, obecnevMBaloLMX rapaHTUPOBaHHbIE
3HaYeHUs1 MPOYHOCTHBIX XapakTEPUCTMK MaTepuana.

[na vMNOpPTHbIX MaTepuarioB, MPUMEHSIEMbIX Of1S M3rOTOBMEHWUS COCYAOB,
paboTatoumx nog AasneHnem, KodduLMeHTbI 3anaca npu Boibope AonyckaemMblixX
HanpsKEHUN OOIMKHbI ObITb HE HMKE 3HAYEHUI, YKa3aHHbIX B Tabnmue 1.

8.7 [lnsi cTanbHbIX 3N1EMEHTOB COCYO0B U annapartos, paboTaroWmMX B YCIOBUSIX
NoN3y4ecTu Npu pasHbiX 3a BECb Nepuoa SKChyaTalm pacyeTHbIX TeMnepaTtypax,
AaBMNEHUAX W OPYrMX Harpyskax, crefyeT BbIMOSMHSATbL pacyeT Ha Kaxgoe U3
BO3MOXHbIX B TEYEHMNE IKCMNyaTaLuM B YCIIOBUSIX NON3Y4EeCTN COMETaAHNE Harpy3oK
M onpedensTb ANs 3TOr0 COMETaHUsi Harpy3oK pacyeTHoe [omnyckaemoe BpeMs

akcrnyataumm [T]; .
Mpw 3TOM AoMKHO cobrnoaaTbcs ycrosue

i
%:T_E (10)

Mpy onpegeneHnn BermuuHbl [T];, cregyeT ucnonb3oBaTh [OMyCKaemble
HanpskeHus, onpeaeneHHole B cootBeTcTBUM ¢ 8.1-8.3 Ha Gase AnuTenbHbIX
XapakTepPUCTMK MaTepuana: npegena AMTENbHOM MPOYHOCTM w/unv npegena
nondyvyectn. BenuuuHbl npegena AOnMTENbHOM MPOYHOCTM  wW/vnK  nNpegena

Non3y4ecTun AN pacyeTHoro pecypca meHee 103 4 1 Gonee 2:10 4, a Takxe Npu
Temnepatypax, pAfs KOTOpbIX B NPWIOXEHMM A OTCYTCTBYIOT 3Ha4YeHusi
AOMNyCKaeMblX HanpsbkeHUN, 3aBUCALLMX OT pacyeTHOro pecypca, onpefenstoT Ha
OCHOBE CMpPaBOYHbIX AaHHbIX WM Pe3ynbTaTOB WUCMbITAHUA, BbINOSIHEHHBIX B
COOTBETCTBUM C TpeboBaHmsMM 8.6.

B cnyyae HenpepbIBHOTO M3MEHEHUS1 TemnepaTyp B npouecce aKcnyatauum
3Tanbl 39KcnnyaTauuMum npyv  pasHOM TemnepaTtype CTEHKM pekoMeHOyeTCs
NPUHMMaTb MO MHTepBanam Temneparypbl, He npesbliwatowwm 10°C.



8.8 [onyckaemoe HanpseHue [ns COCyOOB M3  [OBYXCIIOMHbIX CTanemn
BbIYMCIIAOT Mo dropmyse

[G]:[G]I(SDCH_C)+[G]E(Sm_C:‘, (11)

(Sgupme) g =)

rae (S]] u [S]; - Aonyckaemble HanpshkeHUst COOTBETCTBEHHO OCHOBHOMO MeTarsa
N KOPPO3NOHHO-CTONKOIO Crlos1, onpegensemMble no npusioxeHuio A.

YyntbiBas AOMNYCK Ha TOMLWMHY KOPPO3UOHHO-CTOMKOrO CNosi Npy onpeaeneHum
AO0MNycKaeMoro HanpsbkeHust no ¢opmyne (11), TonwmHa KOpPPO3MOHHO-CTOMKOrO

CInosi NPUHUMAaETCA MUHUManbHONW, ecim [ )y <[ @]y . Ecrm [S]y = [T]4, TO TONWMHA
KOPPO3NOHHO-CTOMKOrO Criosi NPUHUMAETCS MakCMMarbHOW.

PaspeluaeTca gonyckaemoe HanpsixeHue onpeaensTb No OCHOBHOMY criot. B
3TOM crnydae npubaBka Ha KOPPO3UIO MPUHMMAETCS PaBHOW TOMLLMHE KOPPO3UOHHO-
CTOWKOTO CI10S1.

8.9 Cocyaobl u annapatbl, paboTaloume n[pyM ManouMKIOBbIX Harpyskax,
AononHuTensHo paccuntbiBatoTcs no FOCT 34233.6.

8.10 [na anemMeHTOB COCYAOB W annapaTtoB, PacCYMTbIBAEMbIX MO YCIOBHbLIM
YNpYyruM HanpsikeHWsIM, OLLEeHKY crneayeT NpOoBOAWUTb MO NPUBEAEHHBIM 3HAYEHUAM
HanpsXkeHU B KPUTUHMECKUX CEeYeHUsiX, KOTopble pas3buBaloT Mo KaTeropusim Ha
obLLme N MECTHbIE HaNPSXXEHWS:

Ty, - OOLLME MEMOpPaHHbIE HANPSXEHUS;
Ty [ - MECTHbIE MEMOpPaHHbIE HaMpPsXKEeHWS;
Ty - OOLLME N3rMBHbIE HaNPAXeHNs;

Ty - MECTHblE€ U3rMOHbIE HaNPSXKEeHWS;

T - 00Lme TeMnepaTypHbIE HaMPSHKEHUS;

Tt 1. - MECTHblE TeMNepaTypHbIe HANPSKEHMS.

MpvBeaeHHblE HaNPsPKEHUS B KPUTUYECKUX PaACYETHbIX CEYEHUsIX COCydoB WU
annapaTtoB 13 CTanu, anoMUHUS, Meau U UX CNraBoB ONpPeaensoT B COOTBETCTBUM
C Teopuen MakCMMasibHbIX KacaTesflbHbIX HaNpPshKeHUN, 3a UCKMIOYEHNEM COCYA0B
M3 TUTaHa M TUTAHOBbLIX CMIIABOB, 419 KOTOPbIX UCNOSMb3yeTcs KpuTepuin Museca -
Xvnna ana TpaHcBepcanbHO-U30TPOMHbLIX MAaTeEpPUarnoB, Y KOTOPbIX MeXaHU4eckme
CBOMCTBAa U30TPONMHbI B NSIOCKOCTU CMOS M aHU30TPOMHbI NO TonwmHe. [lonyckaeTtca
onpenensaTb NpMBEAEHHbIE HaNPSXKeHMA AN 060MoYeYHbIX KOHCTPYKLUA U3 TUTaHa
N TUTAHOBbIX CMIABOB TaK e, Kak Ans ctanmu. [pn 3TOM BIMSIHUE aHU3OTPOMNnK
YYUTbIBAOT MPU  OLIEHKE Hecyllerh CnocoOHOCTNU BBEAEHVMEM MOBbILLEHHOIO
3Ha4eHuMs 3anaca NPOYHOCTM B COOTBETCTBMM C 8.2.

YCnoBus CTaTUYECKOM MPOYHOCTM MPW  pacyeTHbIX TemnepaTtypax Hwke
TemnepaTtyp, MNpu KOTOPbIX AOMyCKaeMble HanpshkeHus YycTaHaBnMBaKT Mo
npegenam ArMTernbHOM NPOYHOCTM UM NON3Y4ECTH, BbINOSHATCH, €CIU

(Cp MM Gy 1 )+ Ty 2Oy, (12)

(O MmO 1) oy +og+Op+opp =[Gl g

rae [oly = 15[, [ = 3[o].

YcnoBumsa cTaTu4ecKkom NPOYHOCTU NPU pacHeTHbIX TEMNepaTypax, Npu KOTOPbIX
AoMycKaeMble HanpsbkeHUst ycTaHaBNMBAKOT MO Npeaenam ANMTENbHOM NPOYHOCTU
VN NON3YYECTU, BbIMOSHATCS, ECIA
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(Cp MMy, 1 1+ 080, =[T],, (13)
(Gm Wru Gm..f.:' +U=8(GI{ + Oy 1 + Oy +Gt.L:' E[G]R )

rae [ol, =[0]; [C]p =14[o].

B dopmynax (12), (13) wucnonb3ylTCs nMHEapu3OBaHHble MO CEeYeHUto
3Ha4YeHUsi NpUBEAEHHbIX HANPSKEHWA.

lMpn yncTom casure AOMKHbI BINOMHATLCA crieqytolwme TpeboBaHus:

- ANS CPEAHUX MO CEYEHMIO COBUraloLLMX HANPSKEHWIA:

Tep =0,5[c], (14)

- Ana MakCcumarlibHbIX CaBUratoLLmMx Hal'lpﬂ)KeHVIVIZ

Ty < 08[0]. (15)

8.11 PacuyeTHble MexaHU4ecKkne XapakTepUCTUKM MaTepuanoB MNpUBEOEHbl B
npunoxeHun b.

9 KoachhmumeHTbl 3anaca yctonymBoCcTuU

KoadbdmumeHT 3anaca ycToM4MBOCTU %y NpM pacyeTe COCyAOB M annapaTos
Ha YCTOWYMBOCTb MO HWXHUM KPUTMYECKUM HaMpspkeHUsiM B npeenax ynpyrocTtu
crnenyeT NpPUHUMATb:

- Ay =2,4 - ans paboymnx ycrosum,

- %4 =1,8 - AN YCMOBUIA NCMILITAHMS N MOHTaXA.

10 Moaynu npoaosibHOU yNpyrocTtu u
Ko3adhPpULMEeHTbI IMHEeMHOro pacllupeHns
mMatepuanoB

10.1 Pac4yeTHble 3Ha4YeHUs MogynerW NpPOLOfbHOM YMNpYyrocT MaTtepuarnos
npuBeAEHbI B NpUroxeHun B.

10.2 PacueTHble 3HayeHUss KOI(PPULMEHTOB  JIMHEMHOrO  pacLUMpeHus
npuBeAEHbI B NpunoxeHuu I

11 KoacpcpnumeHTbl NPpOYHOCTM CBaApPHbIX U
nasiHbIX LUBOB

Mpn pacyeTe Ha MPOYHOCTb CBapPHbIX 3MIEMEHTOB COCYOOB [OMycKaemble
HanpspKeHUsT YMHOXAKOT Ha KO3(hMUMEHT NPOYHOCTU CBapHbIX (NasiHbIX) WBOB ¥,
3aBMCALWMN OT TMNa WwBa M OT obbemMa HepaspyLlatoLero KOHTPONs COeAUMHEHMUS
CBapHOro (NasiHoro) CoeanHeHus.

Uncnosble 3HaYEHUS 3TUX KO3IAMLMEHTOB NpUBeAEHbI B NpunoxxeHun .

[ns 6eCLUOBHbIX 31EMEHTOB cOoCcya0B KoadhdmumeHT T paseH 1.



12 NMpubaBKK K pacyeTHbLIM TOJILLMHAM
KOHCTPYKTUBHbIX 3/IEMEHTOB

12.1 MNpu pacyeTe cocyaoB 1 annapaToB HEOOXOANMO y4UTbIBaTb NPUOGaBKN & K
pacYeTHbIM TONWWHAaM 3/IEMEHTOB COCYA0B W annapaTtos.
M cnonHUTENbHYI0 TONWWHY CTEHKM 3NEMEHTa COCyAa BbIYUCTISIIOT Mo dopMyre

e (16)

rae Sp - pacyeTHas TOMLMHA CTEHKW aniemeHTa cocyaa.
CyMMy NprbaBoK K pacyeTHbIM TOMLLWHAM BbIYUCTAOT No dopmyrie

£ =0y +eqg +og. (17)

Ecrm B pacyeTe paccmaTpuBaeTCsi HECKOSIbKO 3MIEMEHTOB, OT/MYAOLLMXCS
maTepuanamm, crnocobom M3roTOBMEHWUS UNM TOMWMHAMKM, TO cymMma npubaBok K
pacyeTHbIM TOMUWHaM CTEHOK oOnpedensieTcs AN Kaxnoro 3riemMeHTa B
OTAENbHOCTM.

Mpwn noBepoYHOM pacyeTe NpuGaBKY BbIYUTAIOT M3 3HAYEHMIA UCMONTHUTENBHOM
TOSLLWHbI CTEHKM.

Ecrm n3BecTHa dhakTnyeckasi ToOMWHa CTEHKM, TO MpU MOBEPOYHOM pacyeTe

MOXHO He y4UTbIBaTb ¢4 U 3.

OnemMeHTbl COCY4OB W annapaTtoB, onpegensioume Ux  NPOYHOCTb,
oTOpakoBbIBaAOT, ecnn akTuyeckass TonumHa CTeHKM obevaek kopnyca,
LUTYLLEPOB, KpbILLeK, 3arnylwek 1 Ap. YMEeHbLUMNacb A0 3HAYEHWN, onpeaeneHHbIX
pacyetamu no gencteyromm metognkam (FTOCT 34233.2 - TOCT 34233.11 mn ap.)
6e3 yuyeTta npubaBkM Ha KOPPO3WIO.

12.2 ObBocHoBaHve Bcex MpubaBOK K pacHeTHbIM TOMWMHAM OOSKHO ObiTb
npuBeaeHO B TEXHNYECKON JOKYMEHTaL .

12.3 lMpubaBka K pacyeTHOM TOMUWMHE ANt KOMMAEHCauuM Kopposun (3po3um)
Ha3Ha4YaeTcs C Y4eTOM YCMOBUWA 3SKCMyaTauuu, pacHeTHOro Cpoka ChyxObl,
CKOpPOCTU KOPPO3um (3po3umn).

Mpn OBYXCTOPOHHEM KOHTAKTE C KOPPO3MOHHOM W/MIN 3PO3NOHHOW Cpeaomn
npubaBka 1 okHA ObiTb COOTBETCTBEHHO YBENMYEHA.

12.4 TexHonornyeckasa npnbaeka <5 npegycmaTtpuBaeT KOMMEHCaU Mo YyTOHEHMS
CTEHKM 3NIeMeHTa cocyaa Mpu TEXHOMOMMYECKMX onepaunsix: BbITSXKe, LUTaMMNoBKe,
Tepmuyeckon obpabotke, mbke Tpydé u T.4. B 3aBUCMMOCTM OT NPUHATON
TexHorormm 93Ty npubaeky crnegyet yduTbiBaTb npu  paspaboTke paboumx
yepTexen.

MpubaBkn ¢4 1 &3 Y4UTLIBAIOT, ECIN NX CyMMapHoe 3HayveHue npesbiwaeT 5%
HOMMWHaNbHON TOMLWWHbI NUCTA.

TexHonormyeckas npuvbaBka He BKMOYaeT B cebsi OKpyrfeHue pacyeTHon
TONWWHbI 40 CTaHO4APTHOM TOMWMHBI NUCTa.

Mpn pacyeTe  AMMMNTUYECKUX  OHWLW,  W3rOTOBMSIEMbIX  LUTAMMOBKOW,
TEeXHOMorn4eckyto nNpubaeky Anst KOMMNEHcaLMN YTOHEHMS B 30He OTOOPTOBKU He
YYUTbIBAKOT, €CIIN €e 3HavyeHne He npesblwaeT 15% WCMONHUTENBHOM TONWMHBI
nucTa.

NMpunoxeHune A (ob6s3atenbHoe). [lonyckaemble
HanpsxXeHUa Ans padbo4ynx ycnoBumn
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MpunoxeHve A
(ob6s3aTensHoe)

Tabrmua A.1 - ,D,OI'IyCKaeMbIe Hanps>xXeHna Ona yrnepoancTbiX, HU3KONErmnpoBaHHbIX
MapraHuoBUCTbIX N MapraHUeBO-KPEeMHUCTbIX cTanen



PacuyeTHas
TemnepaTypa
CTEHKMU
cocyga wm

Nonyckaemoe HanpsbxeHue [ ], MMa, ana ctaneit Mapok

annapara,
°C

Ct3 09rac, 16rc 20, 20K |[10 10r2, 17TC,

09rz 17T1C,
10Ir2C1

TonwyHa, Mm

no 20 cB. 20 no 32 cB. 32 no 160

PacueTHbIn pecypc, Y

10 ||2:10([10 {[2:10{[10{|2:10|[{10{[{2:10{[10{/2:10(|[10{{2:10{[10{|2:10|[10|[2:10

5 s 55 55 55 55 505 55 5005
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 ||68 ||85 ||68 | 122 105 92|74 ||77|61 |92(78 | 105
410 81 (|65 |81 ||65 | 104 104 8669 |[75//60 |86(73 |[104




420

430

440

450

460

470

475

75

71*

60

57*

75

71*

60

57*

92 92

8673 |86]|73
78|66 | 78|66
71(193 || 71|53
64|48 | 64|48
56|42 | 56|42
5340 |53 40

80

75

67

61

55

49

46

64

60

53

49

44

39

36

72

68

60

53

47

42

37

57

54

48

42

37

33

29

80

75

67

61

55

49

46

68

64

57

46

41

37

34

92

86

78

71

64

56

53

73

66

53

48

42

40




* [Ina pacyeTHon Temnepatypbl CTeHkn 425°C.

MpumeyvaHus

1 Mpy pacyeTHbIX TemnepaTtypax Hwke 20°C gonyckaeMble HanpPsKeHVSI NMPUHUMAKOT TakUMU e,
kak npu 20°C, npu1 ycrnoBumn JoNyCTMMOro NPUMEHEHNS MaTepuana npy AaHHON TeMneparype.

2 [1na npoMeXyTOYHbIX pacyeTHbIX TeMMepaTyp CTEHKU AoMyckaeMoe HanpshkeHue onpenenstot
JNIMHENHON WHTepnonsaumen ¢ okpyrneHvem pesynbratoB o 0,5 MIMa B CTOPOHY MeHbLUEro
3HaYeHus.

3 Ans ctanm mapku 20 npu K, pap <220 MIMa gonyckaemMble HanpsiKeHUs!, ykadaHHbIe B HACTOSILLEN

Tabrvue, yMHOXatoT Ha OTHOLLEHWE R, (qp f 220

4 Ona ctamm mapkm 1012 npu an,g;gn =270 Mla ponyckaemble HanpsXeHWs, yKasaHHble B

HacTosiLLe TaGmLe, YMHOXaIOT Ha OTHOLLEHWE Rpp 2j20 / 270,

5 Ona tpy6 n3 ctanm mapkm 09M2C ponyckaemble HanpsiKeHWs HEe3aBMCUMO OT TOSLMHbI
NPUHMMAIOT PaBHbIMUK YKa3aHHbLIM B rpad)e, COOTBETCTBYIOLLEN TOMWMHE CBbiLlle 32 MM.

6 [ns nokoBok n3 ctanu mapku 09M2C kareropum npovHocTn 245 no [OCT 8479 ponyckaemble
HanpsPKeHUs NPUHMMAKOT PaBHbIMU yKasaHHbIM B rpade, COOTBETCTBYIOLWEN TOMWMHE CBbilwe 32
MM, YMHOXeHHbIMK Ha 0,9.

7 Ona ctanm mapok 09IM2C, 16I'C knaccoB npodHocTh 265 n 295 no FOCT 19281 ponyckaemble
HanpPsXKEHUA HE3aBMCMMO OT TOMWMHBI JIMCTa NPUHUMAOT paBHbIMU yKa3aHHbIM B rpadge,
COOTBETCTBYHLLEWN TOMLMHE CBbILe 32 MM.

8 BbllLie YepTbl NpvBeaeHbl 3HaYEHNS A0MNYCKaeMbIX HaMpPSPKEHUA, He 3aBUCSLLMX OT PacyeTHOro
pecypca. PacyeTHbli pecypc paboTbl B YCMOBUSIX MOM3y4ecTV OMNPEnEenstoT Mo YCMNOBUAM
Harpy)>XeHusi 1 NPOAOIPKUTENIbHOCTU PaboThl cocyaa Npu Non3y4YecTu.

9 [ns cHwkeHnss TemnepaTtypHoro npegena npumeHeHnss Ha 20°C (HO He Hwke muHyc 70°C)
ponyckaemble HanpshkeHust ymeHbLiaoT B 1,35 pasa npu ycrnosum npoBefeHus TepmoobpaboTku
cocyna, npu oTcyTCcTBUM TEPMOOOPabOoTKM cocyada 4OMyCKaemble HanpskeHus yMeHbLuaT B 2,85
pasa.

Tabrmua A2 - [lonyckaemble  HanpsbkeHUss  ONa  TEnnoyCTOMYMBBLIX
XpOMOMOMBG4EeHOBLIX CTanemn
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PacueTHas

Temnepartypa

CTEHKU

cocyaa wnm

Nonyckaemoe HanpsbxeHue [ ], MMa, ana ctaneit Mapok

annapara,

°C
12XM 12MX 15XM 15X5M || 15X5M-Y || 10X2M1A-

A

PacueTHbIn pecypc, 4
10 121010 |12+10(10 |/2:10(110|(2:10(110 | 210 445 ||2:10
5 5 5 5 5 3 505 5 3 5

20 147 147 155 146 240 204

100 146,5 146,5 153 141 235 190

150 146 146 152,5 138 230 180

200 145 145 152 134 225 175

250 145 145 152 127 220 170

300 141 141 147 120 210 168

350 137 137 142 114 200 165

375 135 135 140 110 180 163

400 132 132 137 105 170 160

410 130 130 136 103 160 159

420 129 129 135 101 150 158

430 127 127 134 99 1401([ 119 || 156




440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

96

96

96

126 126 132
126 126 132
126 126 132
117 117 122
114 114 117
105(89 |([105(89 [[107 (|91
96 || 72 ||96 |72 |99 |74
82 |61 |82 |61 |84 |63
69 (|52 |69 (|52 |74 ||55
60 |[45 |57 |43 |67 |50
50 ||37 ||47 |35 |57 |43
41 |31 |- - 49 |37
33 (|25 |- - 41 |31

89

86

83

79

72

66

60

54

47

40

35

30

28

25

20

18

75

73

70

59

54

50

45

40

35

30

26

22

21

19

15

13

135

130

126

122

118

114

108

97

85

72

58

52

45

40

34

30

25

20

18

115

110

107

104

100

97

81

73

64

54

43

39

34

30

25

22

19

15

13

155

154

140

130

120 | 107
104 |93
88 |78
80 |71
70 |62
60 |53
52 |45
45 |38
38 |33
32 |27
27 |23
24 |20
19 |16
17 |-
14 |-




630 - - - - - - 17112 |17 |12 |[11 |-

640 - - - - - - 16(/11 |16 ||11 |10 |-
650 - - - - - - 14(/10 |14 ||10 |9 -
MpumeyaHua

1 TMpwn pacyeTHbIXx Temnepatypax Hwke 20°C agonyckaemble HanpsikeHus
NPUHUMAKOT Takumm >xe, kak npn 20°C npu ycrnoBuu [OMYCTUMOrO MPUMEHEHUS
mMaTepuana npu gaHHon Temneparype.

2 [1na NpOMEXYTOYHbIX paCYETHbIX TeMNepaTyp CTEHKM AOMyCKaeMoe HanpspkeHne
ONpeaensitoT NIMHENHON UHTEPNONSILUNEN C OKpYyrneHnem pesynstatos 4o 0,5 Ma B
CTOPOHY MEHbLLENO 3HAYEHUS.

3 Bbiwe 4epThbl NpuBeaeHbl 3HAYEHUsI 4OMNYyCKAeMbIX HaMPsKEHUNA, HE 3aBUCSLLMX
OT pac4eTHOro pecypca.

PacyeTHbIn pecypc paboTbl B YCMOBUSX MOM3Y4HeCcTV ONpesenstoT No YCroBusiM
Harpy>XeHusi U NPOAOIPKUTENbHOCTN PaboThbl cocyaa Npu Non3y4YecTu.

Tabmvua A3 - [onyckaemble HanpsiKeHWs ANs XapOrnpOYHbIX, XapOCTOMKUX WU
KOPPO3MOHHO-CTOMKMX CcTarnen aycCTEHUTHOro Kracca



PacyeTHas
TemnepaTypa
CTEHKMU
cocyga wm

Nonyckaemoe HanpsbxeHue [ <] MIMa, 4ns cTanein mapok

annapara,
°C
03X21H21MAT'B || 03X18H11 || 03X17H14M3 || 08X18H10T, 12X18H10T, 10X14M14H4AT
08X18H12T, 12X18H12T,
08X17H13M2T, || 10X17H13M2T,
08X17H15M3T ([ 10X17H13M3T
PacueTHbIn pecypc, Y
1035 2:10+ |[10° 2107
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

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

107

107

81

80

100 133

99 132

98 131

97,5 130

97 129

96 128

95 127

94 126

79 125

79 71 124 111
78 70 111 100
76 68 111 99

73 66 101 91

69 62 97 87

65 58 90 81

61 55 81 73

57 46 74 59

- - 68 54

- - 62 50

109

108




630

640

650

660

670

680

690

700

57

52

48

45

42

38

34

30

45

41

38

36

33

30

27

24




MpumevaHusa

1 Mpwn pacyeTHbIX TemnepaTypax Hwke 20°C gonyckaemble HaNPSHXXEHUA NPUHUMAIOT TakMMK Xe, Kak 1 npu
20°C, npwv ycnosuv goOnNycTUMOro NpUMEHeHNst MaTepuarna npu JaHHon Temnepartype.

2 [Ona npoMeXyTOYHbIX pacyeTHbIX TemnepaTyp CTEHKM [OMycKaemMoe HanpsbkeHne Oonpeaensor
WHTepnonsaunen OByx GnmkanwmMxX 3HaYeHWU, yKasaHHbIX B Tabnuue, ¢ oKkpyrrieHnem pesynbtatoB go 0,5
MlMa B CTOPOHY MEHbLLErO 3Ha4YEeHUS.

3 [Ona nokoBok M3 ctamm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T ponyckaemble HanpshXeHws,
npvBeAEHHbIE B HAacTosALEeN Tabnmue, npy Temnepatypax 4o 550°C ymHoxatoT Ha 0,83.

4 [na copTtoBoro npokata u3 ctarm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T ponyckaembie
HanpsbkeHUs, NpuBeAeHHbIe B HAacTosLen Tabnmue, npu Temnepartypax 4o 550°C yMHOXatoT Ha OTHOLLEHME

*
Ry ! 240,

5 [1na nOKOBOK 1 COPTOBOro npokata u3 ctanm mapku 08X18H10T gonyckaemble HanpspkeHWs!, NpMBeAeHHbIe
B HacTosiLen Tabnmue, npy Temneparypax Ao 550°C ymHoxatot Ha 0,95.

6 [nsa nokoBok m3 ctarm mapku 03X17H14M3 ponyckaemble HanpspkeHWs, NPUBEAEHHbIE B HACTOSILLEN
Tabmumue, ymHoxatoT Ha 0,9.

7 [Ona nokoBok m3 ctanmn mapkm 03X18H11 ponyckaemble HanpsikeHusi, NpUBEOEHHblE B HACTOSILLEN
Tabnuue, ymHoxatoT Ha 0,9; ana coptoBoro npokata n3 ctanmm mapku 03X18H11 gonyckaemble HanpspkeHust
YMHOXatoT Ha 0,8.

8 Ons Tpy6 mn3 ctamm mapkm 03X21H21MAIE gonyckaemble HanpsbkeHusl, NPUBEAEHHbIE B HACTOSILLEWN
Tabnuue, ymHoxatoT Ha 0,88.

9 [Ins nokoBok m3 ctamm mapkm 03X21H21MATE ponyckaemble HanpsikeHusi, NPUBEAEHHbIE B HACTOSILLEN

Fok
Tabnvue, yMHOXalOT Ha OTHOLLeHWe Rpp aion f 230,

10 Bhllwe YepThbl NpvBeAeHbl 3HAYEHUS [ONYCKAaEMbIX HaMPSPKEHWA, He 3aBUCSILLMX OT pacyeTHOro pecypca.
PacueTHbIl pecypc paboTbl B YCIOBUAX MON3Y4ECTU OMPEdensieTcs no YCroBUSIM HarpyeHust U o
NpPOAOIMKUTENBHOCTY paboThbl cocyaa Npuv Non3y4ecTy.

* [Npegen Teky4yecTn matepumarna CopTOBOro npokara an,g;gn no FOCT 5949.

** [pegen Teky4yecTn maTepmarna noKOBOK Rpu,gyzn no FOCT 25054.

Tabmmua A4 - [Jonyckaemble HanpsbKeHWs ANs XXapOMnpOuHbIX, XapOCTOMKUX WU
KOPPO3MOHHO-CTOMKMX CTarnen ayCTEHUTHOro M ayCcTEHUTHO-GEPPUTHOrO Kracca u
CNSIaBOB Ha Xene3oHWKeneBom OCHOBE
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PacqeTHas [onyckaemoe Hanpsbxenue [T], MMa, Ans cTanei 1 cnnaBoB MapoK

TemnepaTtypa

CTEHKMU

cocyga wm

annapara,

°C

08X18IM8H2T || 07X13AI20 || 02X8H22C6 || 15X18H12C4THO || 06XH28MOT, || 08X22H6T,

03XH28MAOT || 08X21HEM2T

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 a0 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 -

MpumevaHua

1 MNpu pacyeTHbIX TeMnepaTtypax Hwke 20°C gonyckaemble HanpsXkeHUst NPUHUMAKOT TakKUMK e, Kak U

npu 20°C, npu ycrnoBmm gONYCTUMOTO NPUMEHEHUSA MaTepuana npu gaHHoW TemneparType.

2 [na npoMexXyTOYHbIX PacYEeTHbIX TemnepaTyp CTEHKM [ONycKaeMoe HanpshkeHue onpeaensitoT

WHTepnonaumnen AByx GrvKanLMx 3Ha4EeHU, yKasdaHHbIX B HacTodAwen Tabnuue, ¢ okpyrneHvem go 0,5

MlMa B CTOPOHY MEHbLLErO 3Ha4YEeHUS.

Tabnmua A5 - [lonyckaemble HanpsXXeHns Ans anoMUHUS 1 ero CniaBoB




PacqeTHas [onyckaemoe HanpsbkeHve [T], MMa, ANs amoMuHWs U ero
IgmnepaTypa, CMIaBoB MapoK
A85M, ASM || AOM, AMuM, AM2M, AMr5M,
AOM, AMuCM AMr3M AM6M
A01M
20 16 20 33 47 73
50 15 19 31 47 69
100 14 17 28 45 61
120 13 14 25 44 58
130 12 13 24 40 52
140 11 12 19 34 46
150 11 11 16 31 40
MpumevaHusa
1 Jonyckaemble HanpsbkeHWsi NpuBeAeHbl ANS aroMUHUS U ero CrnraBoB B
OTOXOKEHHOM COCTOSTHUW.
2 [lonyckaemble HanpshKeHUs npuBedeHbl AN TONWWMH IMCTOB U NAUT antoMUHUS
mapok A85M, ABM He 6onee 30 MM, OCTanbHbLIX Mapok - He 6onee 60 Mm.
3 [Ana npoMeXyTOYHbIX 3HAYEHUI pacHeTHbIX TemnepaTyp CTEHKU JonycKaemble
HanNpsPKeHUs  onpenenstoT  JIMHEMHOW  UHTEPnonsuMen C  OKPYrieHUeMm
pesynbtatoB 40 0,1 MMa B CTOPOHY MEHbLLEro 3Ha4YeHus.

Tabnuua A.6 - [lonyckaemble HanpsKeHUs 4N MEAN 1 ee ChiaBoB



PacqeTHas Donyckaemoe Hanpsxerve [S] MMa, ans meom u ee cnnasoB
TeMNepaTypa | \ianok
CTEHKM
cocyga  wnm
annaparta, °C
M2 M3 M3p J163, J1062-1 JOKMu  59-
JIC59-1 1-1
20 51 54 54 70 108 136
50 49 50 51 67 106 134
100 48 45 46 63 100 124
150 43 42 42 60 95 120
200 38 39 38 57 90 106
210 - 38 37 55 80 97
220 - 37 36 52 70 85
230 - 36 35 42 60 69
240 - 34 34 34 50 51
250 - 33 33 33 40 30
MpumeyvaHus
1 [onyckaemble HaNpsXXeHWs nNpuBeaeHbl ANs Meaun 1 ee CniiaBoB B OTOXKEHHOM
COCTOSIHUWN.
2 [JonyckaeMble HanpsbkeHns npuBedeHbl A8 TONWWH ncTtoB oT 3 4o 10 mm.
3 [Ana npomeXyTOYHbIX 3HAYEHWUI pacHeTHbIX TemnepaTyp CTEHKU AonycKaemble
HanNpsPkeHns  onpefenstoT  JIMHEMHOW  MHTEPnonsumMen C  OKPYrieHneMm
pesynbtatoB o 0,1 MNa B CTOPOHY MEHbLLEro 3Ha4YeHus.

Tabnuua A.7 - lonyckaemoe HanpseHne Anst TuTaHa 1 ero crnnaeoB



PacueTHas [onyckaemoe  HanpsbkeHue [T], MMa, Ans  TUTaHOBOrO
TeMNeparypa | nycrosoro npokata 1 NPoKaTHLIX TPy6
CTEHKM cocyaa
uwnm annapara,
°C
BT1-0 OT4-0 AT3 BT1-00
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 - -
MpumevaHua
1 Tlpu pacyeTHbIXx Temnepatypax Hwke 20°C pgonyckaemble HanpshkeHus
NPUHUMAIOT Takumm xe, kak npu 20°C, npu ycrnosmm 4onycTUMOCTU NPUMEHEHUS
mMaTepuwana npu aaHHown Temneparype.
2 [1ns NOKOBOK W MPYTKOB AOMYCKaeMble HanpsiKeHWUsl, yKasdaHHble B HACTOSILLEN
Tabmumue, ymHoxatoT Ha 0,8.

NMpunoxeHune b (cnpaBo4yHoe). PacyeTHble
MeXaHM4YeCKue XxapakTepucTukKn marepumanoB

INpunoxeHne b
(cnpaBo4Hoe)

Tabrmua B.1 - PacyeTHoe 3Ha4YeHne npeaena Tekydectu &,p; OANa YyrnepoaucTbIX,
HM3KONEMMpPOBaHHbIX MAPraHLOBUCTbIX 1 MapraHL,EBO-KPEMHUCTbLIX CTarnen



PacueTHas

PacuyeTHoe 3HauyeHue npeaena Tekydectu £, , MMa, ona cranei
TemnepaTtypa

MapoK
CTEHKMN
cocyga wnmm
annaparta, °C
Ct3 09r2c, 16rc |20 wnj 10 102, |[|17rc,
20K 09rz 17T1C,
10r2C1
TonwpmHa, MM
no CB. no 32 || cs. no
20 20 32 160
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 |1132 185 185
375 164 ||140 |[199,5 ([174 147 |1123 162 174
400 - - 183 158 |- - - 158
410 - - - 156  |[- - - 156
420 - - - 138 |[- - - 138




Tabrmua B.2 - PacyeTHoe 3Ha4YeHWe BPEMEHHOro COMPOTUBIIEHUS fy,i:  ANA
YrMepoaAnNCTbIX, HU3KOMErMpoBaHHbIX MapraHLOBUCTLIX U MapraHLeBO-KPEMHUCTbIX
cTaneu

PacueTHas

PacuyeTHoe 3HayeHMe BPEMEHHOro conpoTueneHus £,,, MMa,
TemnepaTypa g

Ans cTanen Mapok
CTEHKIN

cocyaa wumm
annaparta, °C

Ct3 09rac,16rc |20 wm|10 1002,
20K 09rz,
177C,
1771C,
10Ir2C1
TonwyHa, Mm
no20 |(ce.20 |[[go32 | cB. 32| 80 160
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
Tabrmua B.3 - PacueTHoe 3HayeHue npefena TeKydecTn F,p;  AnNS

TENNOyCTOMUYMBbLIX XPOMOMONMOAEHOBbLIX CTanen



PacyeTHas
Temnepatypa
CTEHKM
cocyga wnmm
annaparta, °C

PacuyeTHoe 3HayeHve npegena Tekydectn X, , MMa, ana ctanen
MapoK

20

100

150

200

250

300

350

375

400

410

420

430

440

450

460

12MX 12XM || 15XM 15X5M 15X5M-Y (| 10X2M1A-A
220 220 233 220 400 310
219 219 230 210 352,5 303
218 218 229 207 345 300
217,5 2175 ||228 201 337,5 296
217,5 217,5 ||228 190 330 292
212 212 220 180 315 289
206 206 213 171 300 285
202 202 210 164 270 283
198 198 205 158 255 282
195 195 204 155 240 280
194 194 202 152 225 277
190 190 201 149 224 275
189 189 198 144 222 272
186 186 196 141 221 270
183 183 190 137 218 269




470 175 175 183 136 216 268
480 171 171 175 135 214 266
490 - - - - - 265
500 - - - - - 264
550 - - - - - 245
600 - - - - - 235

Tabrmmua B.4 - PacyeTHoe 3Ha4YeHVWE BPEMEHHOTO COMPOTUBNEHUS Ry ANS
TennoycToM4MBbIX XPOMOMONMMOAEHOBLIX CTanew



PacueTtHas
TemnepaTypa
CTEHKM
cocyga wmm
annaparta, °C

PacuyeTHoe 3Ha4yeHMe BPEMEHHOrO COMPOTUBNEHWS A,,, Ma,
ANs cTanen Mapok

12MX 12XM || 15XM 15X5M 15X5M-Y (| 10X2M1A-A
20 50 450 450 400 600 490
100 440 440 440 380 572 485
150 434 434 431 355 555 480
200 430 430 421 330 535 475
250 440 437 421 320 520 472
300 454 445 412 318 503 467
350 437 442 392 314 492 463
375 427 436 382 312 484 462
400 415 426 372 310 472 461
410 413 424 366 306 468 454
420 410 421 360 300 462 447
430 400 400 354 298 460 439
440 377 377 349 296 458 432
450 333 333 343 294 456 425
460 325 325 333 292 454 419




470 317 317 323 290 452 414
480 310 310 313 288 450 408
490 - - - - - 403
500 - - - - - 397
550 - - - - - 351
600 - - - - - 281
Tabmmua bB.5 - PacuyeTHoe 3HayeHwe npegena TeKy4yecTu R p02i¢  ANA

AQyCTEHUTHOTO U  ayCTEHUTHO-(PEPPUTHOrO
»KeNe3oHWKeneBon OCHOBE

Krmacca cTtaneu

7

CrjilaBoOB Ha



PacueTHas P R M .
Temneparypa ac4eTHOe 3HadeHvie npeaerna TeKy4ecTn £ipn 2, a, Ans cTanen n cniaBoB MapokK
CTEHKIN
cocyga wm
annapara,
°C
08X18IM8H2T || 07X13AI20 || 02X8H22C6 || 15X18H12C4THO || 08X22H6T, 06XH28MOT,
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

Tabrmmua B.6 - PacyeTHoe 3HayeHWe BPEMEHHOTO COMPOTUBNEHUS R..;; ANS

adyCTEHUTHOIoO " ayCTeHMTHO-CbeppMTHOFO

»Kene3oHNKeneBon OCHoBe

knacca cTanemn

M CnnaBoB Ha




PacyeTHas .
PacueTHoe 3Ha4eHne BpeMeHHOro ConpoTmBneHus X, , MMa, ana crtanen
TemnepaTtypa
N CnraBoB MapokK
CTEHKN
cocyga wm
annapara,
°C
08X18IM8H2T || 07X13AI20 || 02X8H22C6 || 15X18H12C4THO || 06 XH28MAOT,
03XH28MOT
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
Tabmmua B.7 - PacyeTtHoe 3HayeHve npegena TeKy4ecTu Rpl,ﬂif ans

Xaponpo4yHblX, M@pOCTOVIKMX n KOppO3VI0HHO-CTOI71KMX cTaneun adyCTEeHUTHOro Krnacca



PacueTHas P R M .
Temneparypa ac4eTHOe 3Ha4eHve npeaena TeKy4ecTn fu1, a, Ana cTanen Mapok
CTEHKIN
cocyga wm
annapara,
°C

12X18H10T, 08X18H10T, 03X21H21M4I'B || 03X18H11 || 03X17H14M3

12X18H12T, 08X18H12T,

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 - - -
MpumevaHus

Mpeaen Teky4ecTun Ans NOKOBOK, COPTOBOro npokata v Tpy6 npu 20°C crneayeT NpMHUMAaTb:

- Ansa nokoBokK u3 ctanm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T: Rmegn
(rmcTa)/1,2;

- 41 MOKOBOK M COPTOBOrO NpokaTta mn3 ctanmm mapkm 08X18H10T: Rmegn (rnmcTa)/1,05;

- AN9 COpTOBOro npokaTta u3 ctanm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T: 1,15

Ey1ni20 (copra);

- ANnsi NOKOBOK M3 cTanu mapok 03X17H14M3, 03X18H11: RPLDIQD (rmcTa)/1,11;
- 4ns1 COpTOBOro npokara u3 ctanu mapkm 03X18H11: Rmegn (nmncTa)/1,25;

- ans Tpy6 u3 ctanm mapkm 03X21H21MVATB: RPLDIQD (nmcTa)/1,14;

- ANs MOKOBOK M3 cTanun mapkm 03X21H21M426: 1,08 Rpu,g;gn (nokoBkw)

[ang:gn - Npeaen Tekydectn matepunana nokosok no FOCT 25054 (no cornacoBaHuio)].

Tabmmua bB.8 - PacuyeTHoe 3HayeHwe npegena TeKy4ecTu Rpu,g;f ans
XaporpoYHbIX, XXapOCTONKNX 1 KOPPO3MOHHO-CTOMKUX CTaren ayCTeHUTHOrO Krnacca


http://docs.cntd.ru/document/1200007463

PacyeTHas
TemnepaTypa
CTEHKMU
cocyga wm

PacueTHoe 3HauyeHve npeaena Tekydectn fup.2, MMa, Ans cranen mapok
r0,

annapara,
°C

12X18H10T, 08X18H10T, 03X21 03X18H11|[03X17 |[10X14 14

12X18H12T, 08X18H12T, H21M4T'B H14M3 || HAT

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
420 180 128 - 121 97,5 167
430 179 127 - 120,5 97 165
440 177 126 - 120 96 163,5
450 176 125 - 120 95 162




460

470

480

490

500

510

520

530

174

173

173

171

170

168

168

167

125

124

123

122

122

120

119

119




MpumevaHusa

1 Ons nokoBok m3 cTtamm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npegens!
TeKy4yecTu, npuBeAeHHbIe B HacTosAWwen Tabnmue, ymHoxaroT Ha 0,83.

2 [na copTtoBoro npokata mu3 ctamm mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T
npegernbl TeKydecTu, NpUBEAEHHble B HaAcTosAWwen Tabnuue, YMHOXalT Ha OTHOLIeHue

ekt

Ry f 240,

3 [1na nNokoBOK M COpTOBOro npokata mu3 ctamm mapkm 08X18H10T npegenbl TekydecTw,
npvBEeAEHHbIE B HAacTosLEN Tabnmue, ymMHoXatoT Ha 0,95.

4 [Ona nokoBok u3 ctanu mMapku 03X17H14M3 npepernbl TekyvyecTu, npvBedeHHble B
HacTosiwen Tabnumue, ymHoxatoT Ha 0,9.

5 Onsa nokoBok u3 cTarmm Mapku 03X18H11 npepenbl TekyydecTwn, npuBeOeHHble B
HacToswen Tabnuue, ymHoxatoT Ha 0,9; a4ns copToBoro npokata n3 ctanm mapku 03X18H11
npegens! TekyyecTn ymHoxaroT Ha 0,8.

6 Onsa Tpy6 m3 ctamm mapkm 03X21H21MATE npegenbl TeKydecTu, MpPUBEAEHHLIE B
HacToswen Tabmvue, ymHoxatoT Ha 0,88.

7 [Ona nokoBok u3 ctamm mapkm 03X21H21MATB npegenbl Tekyy4ecTu, NpUBELEHHbIE B

_—
HacTosiLLe TaBmmLe, YMHOXaIOT Ha OTHOLLeHWe fpp 2j20 / 220,

* Ona ctanen 08X17H13M2T, 08X17H15M3T npenen tekyyecTtun npu 20°C paseH 200 MlMa.
** [Mpegen Teky4yecTn maTepmarna CopToBOro npokaTta RPD,ZIZD no [OCT 5949.

*** [pepen TeKy4ecTn MaTepuarna noKoBOK an,g;gn no FOCT 25054.

Tabrmua B.9 - PacyeTHoe 3HaYeHWe BPEMEHHOTO COMPOTUBNEHUS Ry,i; ANS
XaporpoYHbIX, XapOCTONKNX Y KOPPO3UOHHO-CTOMKNX CTarien ayCTeHUTHOrO Krnacca


http://docs.cntd.ru/document/1200001721
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PacuyeTHas
Temnepatypa
CTEHKMU
cocyga wm

PacueTHoe 3HauyeHre BpeMeHHOro ConpoTuBIeHus &, , MlMa, ana ctanein Mapok

annapara,
°C
03X21H21 || 08X22H6T, 03X17 || 03X18 || 08X18H10T, 12X18H10T, 10X14
MATB 08X21H6M2T || H14M3 || H11 08X18H12T, 12X18H12T, M14H4T
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~
* [Anst pacyeTHo TemnepaTtypbl CTeHkn 550°C.

Tabnuua B.10 - Pac4eTHoe 3Ha4yeHve npeaena TekydecTu an,g;f OIS anoMnHUS
N ero CrnyiaBoB B OTOXCKEHHOM COCTOSIHUM



PacyeTHas P 7 M
Temneparypa acyeTHoe 3HayeHve npefena TeKy4ecTn fipn z, a, ans
CTEHKN anoMUHUSA 1 ero CrraBoB
cocyga wunm
annaparta, °C
A85M, AIOM, AMuM, AMr2M, AMr5SM,
ASM* Ad1M, AMuCM AMr3M AMréM
AIM
20 24 30 50 70 110
50 23 29 47 70 103
100 21 27 43 70 92
150 20 25 40 57 87

* Ons TonuwmH He 6onee 30 MM, 4Ns ocTanbHbIX MaTepuaroB - He 6onee 60 MMm.
MpumeyaHua
1 MexaHunyeckne cBoncTBa Tpyd M3 anomuHua A85M, nmuctoB m nmumt U3

anoMmnHna mapok A85M, ASM TonuwmHon cBbiwe 30 MM M OCTarbHbIX MapoK
cBbllwe 60 MM OOMmKHBI COOTBETCTBOBATH HOPMATUBHBLIM AOKYMEHTaM.

2 3Ha4veHus Rp[l,:! Ona arnoMnHUA n ero crniiaBoB B OTOXKEHHOM COCTOAHUN.

Tabrmmua B.11 - PacyeTHoe 3HayeHue BPEMEHHOrO COMPOTUBMEHUS ;AN
antoMVHUS U ero CrnnaBoB B OTOXKEHHOM COCTOSIHUM



PacyeTHas
PacuyeTHoe 3Ha4yeHMe BPEMEHHOro conpoTueneHus £,,, MMa,
TemnepaTypa
anga anoMUHUA 1 ero cnnasoB
CTEHKMU
cocyna wunm
annaparta, °C
A85M, AIOM, AMuM, AMr2M, AMr5M,
ABM* Ad1TM, AMuCM AMr3M AMr6M
AOM
20 60 60 120 170 260
50 55 56 115 170 257
100 47 50 105 170 252
150 39 39 85 154 210

* Ons TonuwmH He 6onee 30 MM, 4Ns ocTanbHbIX MaTepuaroB - He 6onee 60 MMm.
MpumeyaHua
1 MexaHunyeckne cBoncTBa Tpyd M3 anomuHua A85M, nmuctoB m nmmt w13

anoMnHmna mapok A85M, ASM TonuwmHon cebiwe 30 MM M OCTarbHbIX MapoK -
cBbllwe 60 MM OOMmKHBI COOTBETCTBOBATH HOPMATUBHBLIM AOKYMEHTaM.

2 3Ha4veHus Rm An1a anoMnHNA 1 ero cniiaBoB B OTOXKEHHOM COCTOAHUN.

Tabnuua B.12 - PacuyeTHoe 3HaveHne npefena TekyvyecTu RPLU” ans megu un ee
cnnasoB



PacyeTHas P R M
Temneparypa acyeTHoe 3|-1at-|eHme npegerna Teky4ecTu fip1pn, a, Ana mMeau
CTEHKN 1 ee CrnraBoB
cocyna wunm
annaparta, °C
M2 M3 M3p J163, 1062-1 || XXMy 59-1-
J1C59-1 1
20 77 81 81 105 163 204
50 74 75 77 101 159 201
100 72 68 70 95 151 186
150 64 63 63 90 143 180
200 57 58 57 87 136 159
250 52 52 52 83 129 140

* 3Ha4yeHus Rpl,ﬂ Ans Meau u ee cnnaesoB NpuBeaeHsl And TonwmH ot 3 go 10
MM B OTOXOKEHHOM COCTOSIHUM.

Tabnmua B.13 - PacyeTHoe 3Ha4yeHne BPEMEHHOIO CONPOTUBIIEHUS Ry ¢ ONS Meau
“ ee CnnaBoB



PacyeTHas
PacuyeTHoe 3Ha4yeHMe BPEMEHHOro conpoTueneHus £,,, MMa,
TemnepaTypa .
Ana Meau v ee CrnraBoB
CTEHKM
cocyga wunm
annaparta, °C
M2 M3 M3p J163, J1062-1 || XMy 59-1-
J1C59-1 1
20 217 218 219 340 409 503
50 208 209 209 337 399 481
100 192 194 195 326 384 445
150 178 180 181 316 369 419
200 165 167 167 307 355 370
250 153 155 157 272 342 355

* 3HavyeHus £, 4Na Meau 1 ee ChnaBoB NpvBeaeHsl Ana TonwuH ot 3 4o 10 mm
B OTOXCKEHHOM COCTOSIHUMN.

Tabmmua b.14 - PacuyeTHoe 3HaveHue npegena TekyydecTu an,g;f Ons TUTaHa um
€ro cnjaBsoB



PacueTHas P % -
TemnepaTypa acyeTHble 3HaYeHVss npedena TeKy4ecTU fynz, a, ans
CTEHKM Cocyaa TUTaHa 1 ero cnnasoB
uwnm annaparta,
°C
BT1-0 OT4-0 AT3 BT1-00
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 - -

Tabrmua B.15 - PacuyeTHoe 3HayeHWe BPEMEHHOrO COMPOTUBMEHWSt Ky ANS
TUTaHa 1 ero CraBoB



PacyeTHas
TemnepaTypa
CTEHKM cocyaa
uwnm annaparta,
°C

PacyeTHble 3Ha4YeHUst BPEMEHHOro COMpOoTUBNEHUA F,,, MMa,
ANs TUTaHa u ero CnrasoB

BT1-0 0OT4-0 AT3 BT1-00

20 373 471 589 294
100 329 407 518 250
200 275 327 439 196
250 245 294 422 167
300 221 250 407 142
350 - 245 372 -

400 - 240 - -

NMpunoxeHune B (cnpaBo4Hoe). PacyeTHble
3Ha4YeHUs1 MoAyIifA NPOAONBLHOMN YNPYroCcTH

MpunoxeHue B
(cnpaBo4HoE)

Tabnuua B.1 - PacueTHoe 3Ha4yeHne Mmoaynsa NpoaosibHOM yrnpyrocTu MaTepuaros




Matepuan

Moayrnb npogorbHoi ynpyroctu (10-3 £'), MMa, npu Temnepatype, °C

20 |/ 100 |[150 |/200 |[250 |/300 {[350 ||400 {450 ||500 |/ 550 ||600 || 650 ||700
YrnepogucTtble nif1,991(1,91(1,86|1,81(1,76| 1,71 1,641,551 1,40|f - - - - -
HU3KONEerMpoBaHHbIE
cTamv
Tennoyctonumeble n|(2,15(2,15(12,05([1,98(1,95|(1,90( 1,84 |/ 1,78 ([ 1,71 1,63|[ 1,54 | 1,40|| - -
KOPPO3MOHHO-
CTOMKME XPOMUCTLIE
cTamm
YKaponpouHble n{2,00]|2,001 1,991,971 1,94|(1,90(1,85([1,80| 1,74 (1,67 1,60( 1,52|/ 1,43 1,32
»KapocTounkume
ayCTEHUTHblE CTanm
" cnnasbl Ha
YKENe3oHUKeneBom
OCHOBE
AnmtommHnn - 1 ero|| 0,721 0,69 ([ 0,67 || - - - - - - - - - - -
cnnasbl
Menb 1,24111,21(1,19]((1,171,15]| - - - - - - - - -
CnnaBbl Ha ocHoBse ([ 1,05][1,0211,00( 0,98/ 0,97 || - - - - - - - - -
Meau
TutaH 1,15)/1,10( 1,06/ 1,01{ 0,95|/ 0,88 || - - - - - - - -
CnnaBbl TUTaHa 1,101(1,061 1,02 0,96 0,901( 0,830,761 0,70 || - - - - - -
NMpunoxeHue I' (cnpaBo4yHoe). KoacppnumeHTnbl

JINHEMHOro pacluupeHus

MpunoxeHwve I
(cnpaBo4HoE)

Tabnumua IM.1 - KoaddmuneHTbl IMHENHOIO pacLUMpeHnst




Mapka maTepuana

PacueTHoe

3Ha4YeHne

KoadpdpuumneHTa

y opi-1
nuHeHoro  pacwwmpennst (108 &°C ) npm
Temnepatype °C

20-100 || 20-200 || 20-300 |{20-400 ||20-500
Ct3, 10, 20, 20K, 09r2C, 16IC, | 11,6 12,6 13,1 13,6 14,1
171C, 17r1C, 10ra2c1, 10rze,
09rz2
12XM,  12MX; 15XM, 156X5M, | 11,9 12,6 13,2 13,7 14,0
15X5M-Y
10X2M1A-A 12,1 12,7 13,2 13,7 14,0
08X22H6T, 08X21HEM2T 9,6 13,8 16,0 16,0 16,5
12X18H10T, 12X18H12T, || 16,6 17,0 18,0 18,0 18,0
03X17H14M3, 10X17H13M2T,
10X17H13M3T, 08X18H10T,
08X18H12T, 03X18H11,
08X17H13M2T,  08X17H15M3T,
10X14M14H4T
03X21H21WM4I'B 14,9 15,7 16,6 17,3 17,5
06XH28MAOT, 03XH28MOT 15,3 15,9 16,5 16,9 17,3
08X18I8H2T 12,3 13,1 14,4 14,4 15,3
07X13A20 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, AOOM, AO1M, AMu,| 24,8 24,8 14,4 14,4 15,3
AMr2, AMr3, AMr5, AMr6, AIIM




M2, M3, M3p, 1163, JIC 59-1, JIO || 16,7 17,5 - - -
62-1, KMy 59-1-1

BT1-0, BT1-00, OT4-0, AT3 8,8 8,9 9,3 - -

NMpunoxeHue [] (0653aTensHoOeE).
KoadhhpmumeHTbl NPOYHOCTU CBAPHbIX U
nasiHbIX LWBOB

Mpunoxexne [
(obsizaTenbHoe)

Tabrmmua O.1 - KoaddmumeHTbl MPOYHOCTM CBapHbIX LWBOB AN COCYOOB MU
annapaToB 13 CTanu 1 CNNaBoB Ha >Xene3oHNKeneBon OCHOBE



Bua ceBapHoro wea 1 cnocob ceapku

KoadbdmuMeHT NpoYHOCTN CBapHbIX LUBOB
ANs CoCyaooB M annapaToB M3 CcTamim M

cniiaBoB

JnnHa
KOHTPOIMpyeMbIX
WWBOB OT oOOLen
ONVHbl - cocTaBnsieT
100%*

OnnHa
KOHTPOIMpyeMbIX
WBOB OT OOLen
ONWHbI cocTaBnseT
ot 10 go 50%*

CTbIKOBOW OBYCTOPOHHWUIA C MOJSHbIM
nponnasneHnem unu yrroBon
OBYCTOPOHHUI c NOSHbIM
nponnasneHnem TaBpOBOro
coeguHeHus, BbIMOSHAEMbI
aBTOMaTU4eCKOMn n
nonyaBToMaTU4ECKON CBapKoW

1,0

0,9

CTbIKOBOW C MOOBApPKON KOPHS LUBa
C MNOMHbIM MpOMraBfeHemM  uUnu
YrnoBov [ABYCTOPOHHUA C MOSHbIM
nponaseHnem TaBpOBOro
coefivHeHus, BbIMOSHAEMbI

BPYYHYIO

1,0

0,9

CTbIKOBOW LIOB, AOCTYMHbLINA CBapKe
TONMbKO C OOHOM CTOPOHbI W
uMelwmMn B Mpouecce  CBapKu
MEeTannMyeckylo  nogknagky  co
CTOPOHbI KOPHS LWBa, NpuneratoLLyto
Nno BCEW AOSMHE WBa K OCHOBHOMY
mMeTanny

0,9

0,8

YrnoBow OBYCTOPOHHUN C HEMOSHbIM
nponnasfneHnem TaBpOBOro
coefuHeHus

0,8

0,65

CT1bIKkOBOW, BbIMONTHAEMbIN
aBTOMaTU4eCcKomn "
nofiyaBToMaTU4ECKON CBapkon ¢
OOHOW CTOPOHbLI C CPNOCOBOM UMK
KepamMmnyecKkom nogknagkom

0,9

0,8

CTbIKOBOW, BbIMOSHAEMbIA BPYYHYHO
C OJHOW CTOPOHBI

0,9

0,65




*  Obbem KOHTPOJNIA  onpegendetcAa TeXHUYECKMU TpeGOBaHI/IFlMI/I Ha
M3roToBJieHne.

Tabmmua 0.2 - KoaddmumeHTbl MPOYHOCTM CBapHbIX LWBOB ANs COCY4oOB U
annapaToB 13 antoMUHNS U ero CryaBoB

Bug cBapHoro wea 1 cnocob ceapku KoaddmuuneHT
NMPOYHOCTN  CBAPHOro
wBa

CTbIKOBOW OBYCTOPOHHUI C MOMHbIM NponsaBneHuen, (| 0,90
OOHOCTOPOHHMIA C  TEXHOMOrMYECKoONn noaKiagkou,
BbIMOSIHSIEMbIE CBapKoW B  3alWMTHOM rase unm
NnnasmMeHHon CBapKOW; YrroBOM [ABYCTOPOHHUA C
NOMHLIM  MPOMJIABNEHNEM TaBPOBOIO COEANHEHUS,
BbIMOSHSAEMbI CBApPKOM B 3aLLMTHOM rase

CTbIKOBOW OQHOCTOPOHHUIA C NOSHBbIM NponnasneHvem, || 0,85
YrMOBOW OAHOCTOPOHHMI C MOMHbIM NPOMfaBleHneM
TaBpOBOro COEAMHEHUS, BbINOMHAEMblE CBapKon B
3almTHOM rase

CTbIkOBOW OBYCTOPOHHUI C MOMHbIM NponsaBneHuen, (| 0,80
BbIMOSHAEMbIV Py4HOW [yroBOWN CBapKOW

CTblkoBOM OLHOCTOPOHHUN c HenonHbiM || 0,75
NpoMnaBieHNEM, YIIIOBOM C HEMOSHBIM MPOMNIaBieHNEM
TaBpoOBOrO  COEAMHEHMS,  BbIMOMHSAEMbIE  BCEMMU
cnocobamu cBapkm

Tabrnuua [.3 - KoaddmumneHTbl NPOYHOCTN CBapHbIX 1 NasiHbIX LWBOB A COCYA0B
W annapaToB 13 Meau 1 ee CnnaBoB



Bug ceapHoro wea mnm nasHoro coeanHeHnsa n cnocob || KoaddmumeHTt
CBapku NMPOYHOCTN  CBAPHOrO
WNn nasHoro wea

CTbIKOBOW ABYCTOPOHHWUIA C MOSfHbIM NpOnsiaBneHuem, (| 0,92
CTLIKOBOM C NOOBApKOW KOPHS LWWBA, CTbIKOBOW
OOHOCTOPOHHUA C  TEXHOMOMMYECKOW  NoaKnagkou,
BbINOSIHAEMbIE aBTOMaTUYECKOW OYyroBOW CBapKou
HennaBsLWMMCSA 3MeKTPoAOM B 3aLLMTHOM rase

CTbIKOBOW ABYCTOPOHHWUIA C MOSfHbIM NponsaBneHuem, (| 0,90
CTLIKOBOM C NOOBApKOW KOPHS LWBA, CTbIKOBOW
OLHOCTOPOHHUA C  TEXHOMOMMYECKOW  NoaKnagkow,
BbIMOSIHAEMbIE  PYYHOM WM MOSlyaBTOMAaTUYECKOWN
CBapKoOW OTKPbITON OYro HennaBALWMMCSA 3NeKTPOAOM
UM aBTOMaTUYECKOWM CBaPKOW Nnog duitocom

CTblKkOBOW ABYCTOPOHHUIA C MOMHbIM MNponnasrieHuem, || 0,85
BbIMOSIHAEMbIV Py4HOW [yroBOWN CBapKOW

CTblkOBOW  OQHOCTOPOHHUIA c TexHorormdeckowu || 0,80
NoaKnagkown, BbIMOMHAEMbIA Py4YHON OYroBOM CBapPKOK

MasiHoe BHaxmnecTKy 0,85

Tabmvua [O.4 - KoadpdmumeHT npoYHOCTM CBapHbIX LBOB A9 COCYLOB U
annapaToB U3 TUTaHa M ero CnsaBoB



Bug cBapHoro wBa u  cnocob || KoadhdmumMeHT NpoYHOCTM CBApHOIo WBa

CBapku
[OrvHa [OnnHa
KOHTPONMpyeMbIX KOHTpPOnMpyemMbIx
WWBOB OT oOOLen|wBoB OT oOLwWen
OMWHbI  COCTaBMSET || ANMHLI  COCTaBMsET
100%* ot 10 po 50%*

CTblkoBOM OBYCTOPOHHWIA c 0,95 0,85

NONHbIM nponnaBfieHnem,

BbIMOMHAEMbIN aBTOMAaTN4YECKON

cBapkou noa dorrocom,

aBTOMaTU4eCcKomn nnm py4HOWN

CBapKOW B cpeae aproHa unv renvs

YrnoBown ABYCTOPOHHMI C norHbiM || 0,90 0,80

npornnaBneHnem TaBpOBOro

COoeVHEHMS, BbINOSTHAEMBbI

aBTOMaTU4eCcKomn nnm py4HOWN

CBapKOW B cpeae aproHa unv renvs

Yrnosown OBYCTOPOHHWIA c /0,80 0,65

HEenosHbIM npornnaBneHnem

TaBpOBOro COeaANHEHNS

CTbIKOBOW, OOCTYMHLIN K cBapke c || 0,70 0,60

OOHOWM CTOPOHbI B 3aLLMTHON cpeade

aproHa mnu renus npu obecneyeHnm

3aWwmThbl ¢ 0BpaTHOM CTOPOHbI

* OObeM KOHTpond onpefenseTcs TexHU4eckumu TpeboBaHusMM  Ha
N3roTOBIEHME.

YK 66.023:006.354 MKC 71.120 02 OKI 36 NEQ
75.200 0000

KnioueBble crosa: cocyabl W annapaTtbl, HOPMbl U MeToAbl pacyeTa Ha
MPOYHOCTb, 06LLWe TpeGoBaHUs!, AOMYCKaEMbIE HaMpPsHKeHNs




OINEKTPOHHbIN TEKCT AOKYMEHTA
nogrotoeneH AO "Kogekc" n cBepeH no:
odwmumnansHoe n3gaHue

M.: CtaHgapTuHdopm, 2018
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