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Mpeaucnosue

Llenn, OCHOBHble MNPUHUUNBLI W OCHOBHOM MOPAALOK nNpoBefAeHMA paboT N0  MEKrocyaapCTBEHHOM
CTaHZapTM3auum yctaHoBaeHbl B TOCT 1.0-2015 "MerKrocygapcTBeHHana cuctema cTaHgaptusaumn. OCHOBHbIe
nonoxexuna" n FOCT 1.2-2015 "MexrocygapcTBeHHas cucTema cTaHgapTusaumm. CTaHaapTbl MEXKrocygapCcTBEHHbIE,
NnpaBua M PEKOMEHAALLMWN NO MEKIOCYAAPCTBEHHOM cTaHAapTu3aumu. Npasuna paspaboTku, NPUHATMA, 0OHOBAEHUSA
M oTMeHb!"

CeegeHuA o cTaHAapTe

1 PASPAEOTAH MerocygapcTBEHHbIM TEXHUYECKMM KOMUTETOM MO cTaHgaptusaunm MTK 523 "TexHuKa u
TeXHo/IorMKn Aobblun M nepepaboTkn HedTU M rasa"; AKUMOHepHbIM obuiectBom "HayyHo-uccienoBaTe/ibCKUN U
KOHCTPYKTOPCKUIA WHCTUTYT XUMMUYECKOoro malimHoctpoeHusa" (A0 "HUUXMMMALL"); 3akpbIiTbiM aKUUOHEPHbIM
obwecteom "METPOXUM UHKUHUPUHT" (3A0 "MXWU"); AKumoHepHbiMm obuiecTBOM "BCepoCCUMMCKMIA Hay4dHO-
nccnenoBaTeNbCKui 7 NPOEKTHO-KOHCTPYKTOPCKUM MHCTUTYT  HedTAHOTO  MALIMHOCTPOeHus" (AO
"BHUMHEDPTEMALL"); O6uwiectBOM C OrpaHUMYEHHOW OTBETCTBEHHOCTbIO "HayyHo-TexHuMuyeckoe npeanpuatue
LEHTPXUMMALL" (OO0 "HTN LEHTPXUMMALL")

2 BHECEH ®depepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEryMPOBaHMIO U METPONOTUN

3 MPUHAT MerKrocyaapCcTBeHHbIM COBETOM MO CTaHAapTU3aL MM, METPONOTUKN U cepTUdUKauum (NpoToKon oT
14 viona 2017 r. N 101-N)

3a NpuHATHE NPOroa0COBaNN:



Rparkoe HavimeroBarie Koa crpatibi no CoKpalleHHOe HauMeHOBaHWE HaLMOHaIbHOTO
cTpaHbl no MK (UCO 3166) | MK (MCO 3166) OpraHa no craHAapTM3aLMH
004-97 004-97
ApmeHusa AM MWH3KOHOMMKKN Pecnybankn ApmeHusa
Bbenapycb BY locctaHgapT Pecnybankm Benapycb
KasaxctaH Kz locctaHaapT Pecnyb6aunkn KasaxcraH
Knprusua KG KbiprbisctaHgapTt
Poccua RU PoccTangapTt
Y36eKkuctaH uz Y3cTaHgapTt
YKpaunHa UA MUWH3KOHOMPa3BUTUA YKPaUHbI

4 MNpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PErYIMPOBAHUIO U MeTposiorku oT 14 aekabpsa 2017 r.
N 1989-cT mexrocygapcrtBeHHbli ctaHgapT FOCT 34233.1-2017 BBeAeH B AeNCTBME B KayecTBE HaLlMOHa/NbHOIo
cTaHAapTa Poccuitckoin ®egepaumm ¢ 1 asrycta 2018 .

5 B HacToAwem cTaHAApTe Y4YTeHbl OCHOBHble HOPMATUBHbIE MOJIONKEHUA CAEAYIOWUX MEXAYHAPOLHbIX
CTaHAApPTOB:

- ISO 16528-1:2007 "KoTtnbl u cocyapbl, paboTtaowme noa AasneHuem. Yactb 1. TpeboBaHus K paboumm
xapaktepuctmukam" ("Boilers and pressure vessels - Part 1: Performance requirements", NEQ);

- I1ISO 16528-2:2007 "Kotnbl 1 cocyapbl, paboTalowme nog gasneHnem. Yactb 2. MNpoueaypbl BbINOAHEHUS
TpeboBaHuii I1ISO 16528-1" ("Boilers and pressure vessels - Part 2: Procedures for fulfilling the requirements of ISO
16528-1", NEQ)

6 CTaHAapT noArotoB/eH Ha ocHoBe npumeHeHns TOCT P 52857.1-2007 <*>

<*>[puKasom denepanbHOro areHTCTBA NO TEXHUYECKOMY PEerynMpoBaHuio U MeTposiornn oT 14 nekabps 2017
r. N 1989-ct FOCT P 52857.1-2007 otmeHeH ¢ 1 asrycta 2018 .

7 BBEIEH BIMEPBbIE

NHbopmaumnsa o6 M3MEHEHMAX K HacToAlemy cTaHAapTy NybauMKyeTcA B eerogHom MHGOPMaLMOHHOM
yKasaTene "HauumoHanbHble cTaHAapTbl", @ TEKCT M3MEHEHUA U MOMPaBOK - B eXeMeCAYHOM MHPOPMALMOHHOM
yKkasaTene "HaumoHanbHble cTaHAapTtbl'. B cnyyae nepecmoTpa (3amMeHbl) MM OTMEHbl HACTOAWEro CTaHAapTa
COOTBETCTBYIOLLEE YyBeAOMAEHWe OyaeT onyb/AMKOBAaHO B  eXeMecAYHOM WHPOPMALMOHHOM  yKasaTtene
"HaunoHanbHble ctaHgapTbl". CooTBeTcTBYOWAA MHGOPMaALMA, YBEeAOMIEHUE U TEKCTbl Pa3MeLLaloTcA TaKke B
MHOOPMALMOHHOM cucTeme obLero nonb3oBaHMA - Ha oduuManbHOM caiTe PepepanbHOro areHTCTBa Mo
TEXHUYECKOMY PETY/IMPOBAHUIO U METPOJIOTUY B cE€TU UHTepHeT (Www.gost.ru)

BsepeHue

HactoAawmin crtaHgapT pas3paboTtaH C uenbo cobnwaeHuii TpeboBaHmMit HesonacHocTM obopyaoBaHus,
paboTatowero nog U3bbITOYHbIM LaBAEHUEM, U YCTPAHEHMA NPOTUBOPEYNIN B TEXHUYECKOM COAEPKaHMM CTAaHAAPTOB,
MMEIOLLIMX OZIMHAKOBYIO 061aCTb pacnpoCTpaHeHus.

B HacTosWem cTaHgapTe peanu3oBaHbl OCHOBHbIE MOJIOMEHUA CAEAYHLWUX HOPMATUBHbLIX AOKYMEHTOB:
TexHuyeckoro pernameHTta TamoxeHHoro coto3a TP TC 032/2013 "O 6e3onacHocTy 060pyaoBaHus, paboTatoLlero nog
n3bbITouHbIM aasneHnem"; Aupektusbl 2014/68/EC Esponeiickoro MapnameHta u Coseta ot 15 mas 2014 r. no
CONNKEHNIO 3aKOHOAATENbCTB rOCYAaPCTB-4/1eHOB, Kacatowelca obopyaoBaHus, paboTatowero nog gasneHnem; EH
13445-3:2014 "Cocyapl, paboTatolme noa aasneHnem. Yactb 3. Pacuet" (EN 13445-3:2014 "Unfired pressure vessel -
Part 3: Design").

1 O6nactb npumeHeHUsn
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HacTtoAwmin ctaHpapT ycTaHaBAMBAET HOPMbl M METOAbl pacyeTa Ha MPOYHOCTb COCYA0B W anmapaToB U3
Yr1epoaMCTbIX U NErMPOBAHHbIX CTafiel, CM/aBOB Ha YKEe/Ie30HMKe/IeBOM OCHOBE, LBETHbLIX METAN/I0B (aJlOMUHWUA,
MeZM, TUTaHa U UX CMIaBOB), NPUMEHSEMbIX B XUMUYECKOW, HedpTexmmmnueckon, HedptenepepabaTbiBatoLwen U gpyrux
OTPACcNAX NPOMbILWAEHHOCTU, PAbOTaOWMNX B YCAOBUAX OAHOKPATHLIX MU MHOTOKPATHbIX CTaTUYECKUX Harpy3oK Mo
BHYTPEHHUM M3ObITOYHbIM A3BAEHMEM, BAKYYMOM WAW HAPYXHbIM AaBAeHMEM, nog AeWCTBMEM OCEBbIX U
nonepeyHbIX YCUANN U U3rMBAIOLLMX MOMEHTOB, MHEPLIMOHHBIX HArpy30K M MNp., @ TaKKe YCTaHAB/AMBAET 3HAYEHUA
K03 PULMEHTOB 3amaca MPOYHOCTU U YCTOMYMBOCTM, LOMYCKAEMbIX HaNpPsKeHUM U Ko3dOUUMEHTOB NPOYHOCTU
CBAPHbIX LIBOB.

Hopmbl M MmeToabl pacyeTa Ha MPOYHOCTb MPUMEHUMbI, €CiU CBOWCTBa MaTepuanos, TpeboBaHuA K
KOHCTPYKLMW, U3rOTOBJEHMIO M KOHTPOJIIO COCYA,0B U annapaToB oTBeYatoT TpebosaHmnam FOCT 34347.

Ecnn OTKNOHEHMA OT reomeTpuyeckoi GopMbl, HETOYHOCTM MM KAuyecTBO WM3rOTOB/IEHUSA, XapaKTePUCTUKU
maTepuana oTan4YarTca oT TpeboBaHNI HOPMATUBHbIX TEXHUYECKMX AOKYMEHTOB, TO NPU pacyeTe Ha NPOYHOCTb 3TK
OTCTYN/IEHUA AOJIXKHbI ObITb YUTEHbI KOPPEKTUPOBKOM KO3hDULMEHTOB 3amnaca 1 AOMyCKaeMblX HanpaAXKeHUN!, a TakxKe
MCMONb30BaHMEM MHbIX METOLOB pacyeTa.

2 HopmaTuBHbIE CCbIIKM

B HacToALwwem cTaHAapTe MCNONb30BaHbl HOPMAaTUBHbIE CCbIIKU Ha cneayowme CTaHaapTbl:

FOCT 5949-75 Cranb copToBas WM KanAnbpoBaHHAA KOPPO3MOHHO-CTOMKAA, *KAPOCTOMKaA W KaponpouyHas.
TexHuyeckue ycnosums

FOCT 8479-70 MNMOKOBKU M3 KOHCTPYKLUWUOHHOW YrNepoAncToi U nermpoBaHHoli ctanu. Obume TexHUYeckune
ycnosua

FOCT 19281-2014 MpoKaT NoBblLWEHHOM NPoYHOCTU. ObLIMe TeEXHUYECKUE YCoBUA

FOCT 25054-81 MOKOBKM N3 KOPPO3MOHHO-CTOMKUX CTanel 1 cniasos. O6Lme TeEXHUYECKNE YCN0BUA

FOCT 34233.2-2017 Cocyabl 1 annapaTbl. Hopmbl n meToabl pacyeTa Ha NPOYHOCTb. PacyeT UMANHAPUNYECKUX K
KOHMYeCcKnx obevaek, BbIMyK/bIX U NAOCKMUX AHUL, U KPbIWeK

FOCT 34233.3-2017 Cocyabl 1 annapaTtbl. Hopmbl 1 MeToAbl pacyeTa Ha NPOYHOCTb. YKpPEneHne oTBepCTuii B
obeyvalikax U gHULLAX NPU BHYTPEHHEM W BHELWHEM AaBaeHuAX. PacyeT Ha NPOYHOCTb 06eYaek U AHULL NPU BHELWHUX
CTaTMYECKMUX HarpysKax Ha wryuep

FOCT 34233.4-2017 Cocyabl 1 annapaTtbl. Hopmbl 1 meToabl pacyeTa Ha NPOYHOCTb. PacyeT Ha MPOYHOCTb U
repMeTMYHOCTb G1aHLEBbLIX COeANHEHUN

FOCT 34233.5-2017 Cocyapbl 1 annapatbl. Hopmbl U meToabl pacyeTa Ha NPOYHOCTb. PacyeT obeyvaek 1 AHUL, OT
BO34,eMCTBMA OMOPHbIX HArPy30K

FOCT 34233.6-2017 Cocyapbl 1 annapatbl. Hopmbl 1 meToAbl pacyeTa Ha NPOYHOCTb. PacyeT Ha NPOYHOCTbL Npu
MaJIOUMKNOBbIX Harpy3Kax

FOCT 34233.7-2017 Cocyabl u annapatbl. HopMbl U MeTOAbI pacyeTa Ha MPOYHOCTb. TennoobmeHHble annapaThbl

FOCT 34233.8-2017 Cocyabl 1 annapatbl. Hopmbl M meToabl pacyeTa Ha npoyHocTb. Cocyabl M annapaTtsbl C
pyb6atuKkamm

FOCT 34233.9-2017 Cocyabl 1 annapaTbl. Hopmbl n meToabl pacyeTa Ha NPOYHOCTb. ANNapaTbl KOJIOHHOIO TUNA

FOCT 34233.10-2017 Cocyabl 1 annapaTbl. Hopmbl 1 meToAbl pacyeTa Ha NpoyHocTb. Cocyabl M annapaTol,
paboTatoLime ¢ cepoBoAOPOAHbIMU CpegaMu

FOCT 34233.11-2017 Cocyabl u annapatbl. Hopmbl M meToabl pacyeTa Ha NPoYHOCTb. MeToa pacyeTa Ha
NPOYHOCTb 06EYAEK M AHULL, C YY4ETOM CMELLLEHMA KPOMOK CBapHbIX COeAMHEHUN, YTI0BAaTOCTU M HEKPYTOCTM 0bevaeK

FOCT 34233.12-2017 Cocyabl 1 annapatbl. Hopmbl U MeToAbl pacyeTa Ha NPoYHOCTb. TpeboBaHMA K popme
npeacraBneHna pacyeToB Ha NPOYHOCTb, BbINOAHAEMbIX Ha 3BM

FOCT 34283-2017 CocyAabl v annapatbl. HOpmbl M MeToAbl pacyeTa Ha NPOYHOCTb NPU BETPOBbIX, CEUCMUYECKNX
W APYTrUX BHELHUX HarpysKax

FOCT 34347-2017 Cocyabl 1 annapaTtbl CTa/ibHble cBapHble. ObLne TeEXHUYECKMe YC10BUA

MpuvmeyaHue - Mpy NOAb30BAHMM HACTOALLMM CTaHAAPTOM LLeSecoobpasHO NPOBEPUTb AEUCTBUE CCbINOYHbIX
CTaHAAPTOB B MHPOPMALIMOHHOM cucTeme obLero Nosb3oBaHMA - Ha oduLManbHOM caliTe PesepanbHOro areHTCTBa
Nno TEXHWYECKOMY PEeryiiMpoBaHUI0O U METPONOTrMM B CeTU WMHTEPHET WUAM MO exerogHomy MHGOPMALUOHHOMY
yKasaTeno "HaunoHanbHble cTaHAapTbl", KOTOPbIA ONyH6AMKOBaH NO COCTOSAHUIO Ha 1 sHBaps TeKywero roaa, v no
BbIMYCKaM €XeMeCsiYHOro MHPOPMaLMOHHOro yKasatens "HauuoHanbHble cTaHaapTbl" 3a Tekywwuin roa. Ecaum
CCbIZIOYHbIA  CTAaHZAPT 3aMeHeH (M3MeHeH), TO TMpM NONAb30BAHWM  HACTOALWMM  CTaHZAPTOM  ciaeayeT
PYKOBOACTBOBATLCA 3aMEHAOWMNM (M3MEHEHHbIM) CTaHAAPTOM. EC/M CCbIIOYHbIN CTaHAAPT OTMEHeH 6e3 3aMeHbl, TO
NoNIoXKEHWE, B KOTOPOM AaHa CCbINIKA HA HEFO, MPUMEHAETCA B YacTU, He 3aTPArMBatoLLLEN 3Ty CCbIIKY.
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3 O603HauyeHun

B HacToALLEM CTaHAapTe NPUMEHEHDI ciieaytolme 0603HaYeHus:

C1
C2

C3

Ne

N+

p

Re/t
Re/20

Rpo,2/t

Rpo,2/20

Rp1,0/t

Rp1,0720

Rm/t

Rm/20

m/10" /t

p1,0/10" /t

CYMMa NpunHaBOK K pacHeTHbIM TONLWMHAM, MM;
npubaBKa 419 KOMNEHCALMN KOPPO3UM 1 3PO3UN, MM;
npubaBKa 419 KOMMNEHCaLMM MUHYCOBOTO A0MYCKa, MM;

npubasBKa 414 KOMMNEHCALUUN YTOHEHUA CTEHKU MPU TEXHONOTMYECKUX onepauusx,
MM;

MOZYNb NPOAO0AbHOM YNPYrocTn Npu pacyeTHoM Temnepatype, MMa;

K03bdULMEHT 3amaca NPOYHOCTM NO BPEMEHHOMY COMNPOTUBIEHUIO Pa3pbIBY
(3amac no npegeny npoyHocTK);

Ko3pdMUMEHT 3anaca NPOYHOCTM MO NPeaey TEKYUYECTu;
KO3bPULMEHT 3aMaca NPOYHOCTM MO Npeaeny AanTelbHOW NPOYHOCTH;
Ko3pdMUMEHT 3anaca NPOYHOCTM MO Npeaeny Noa3y4yecTy;
K03dPUUMEHT 3anaca ycTonunsocTy;

K03¢¢MLI,M6HT 3anaca no npeaeny NnpoYHoOCTU ANA aAtOMUHNA, Mean n nx
CnnaBos,

Ko3pdMUMEHT 3anaca no npegeny NPOYHOCTU ANA TUTAaHA U ero Cn/1aBoB;
pacyeTHOe gasaeHue gaa safiemeHTa cocyaa naun annaparta, MMMa;
MWHMMA/IbHbBIN Npeaen TeKy4ecTu Npu pacyeTHon Temnepatype, MMMa;
MUHUMaNbHbIN Npeaen Tekydyectn npu temnepatype 20 °C, MMa;

MWHMMAJIbHbIN YCNOBHBIV Npeaen TeKy4ecT Npu oCcTaTouHOM yananHeHun 0,2%
npu pacyeTHol Temnepatype, MMMa;

MMUHUMa/IbHbIM YCNOBHbIM Npeaen TEKYYeCTU Npu ocTaTouHOM yaamHeHumn 0,2%
npw temnepaTtype 20 °C, MMa;

MWHMMA/IbHbIN YCNOBHBIV Npeaen TeKy4ecT Npu oCcTaTouHOM yaanHeHun 1,0%
npu pacyeTHol Temnepartype, MMa;

MWHUMA/bHBI YCNOBHbBIN Npeaen TEKY4ecTu Npu 0CTaTOYHOM yanuHerun 1,0%
npu Temnepatype 20 °C, MMa;

MWHMMa/IbHOE 3HaYeHKe BPeMeHHOro ConpoTUBeHUA paspbiBy (Npeaen
NPOYHOCTU) NPU pacyeTHoW Temnepatype, MMa;

MWHUMAaIbHOE 3HaYeHWe BPEMEHHOTO COMPOTUBAEHMA Pa3pbIBy Npu
Temnepatype 20 °C, MMa;

cpegHee 3HaYeHWe npegena gAMTeNIbHOM NPOYHOCTM NPU PACTANKEHUN ANA
pecypca 10" 4 npu pacyeTHoM Temnepatype, MMMa;

cpegHuii 1,0%-Hblli Npegen NonsyyvyectTy Npu pactaxeHunun 3a 10" 4 npm pacyeTHOM
Temnepatype, Mra;

MCNONIHUTENIbHAA TO/ILLMHA CTEHKU S31eMeHTa COCyada, MM;
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Soch - TONLWMHA OCHOBHOIO CNOA ABYXC/IOMHOM CTaNun, MM;

Snn - TOAWWHa KOppO3MOHHO-CTOl7IKOI'O cnoA ABYXCﬂOﬁHOﬁ CTann, Mm;
Sp - pacyeTHaA TONWNHA CTEHKN 3/1IeMEHTA COCyaa, MM;
T - ANNTeNbHOCTb 3TaNOB 3KCN/1lyaTaunn B YCIO0BUAX MON3YHECTU NPU i-M cOYeTaHMMn

TemnepaTtyp W Harpysok (i=1, 2, ..., n), 4;

[Tl - pacyeTHoe A0MNyCTMMOE BpPemaA 3KCMyaTalMn Npu i-M COYEeTaHUU TemnepaTtyp u
Harpysok (i=1, 2, ..., n), 4;

t - pacyeTHasa TeMmnepaTypa CTEHKM 371eMeHTa cocyaa, °C;
a - KO3GPUUMEHT NAMHENHOro paclumMpeHns matepuana, 1/°C;

- MOMpPaBoYHbIN KO3IODULIMEHT K AOMYCKAEMbIM HaNpPSAXKEHUAM CTa/IbHbIX OT/IUBOK;

o, - obwwne membpaHHble HanpaxeHus, MMa;

o, - MecTHble membpaHHble HanpsaxeHus, MnMa;

o, - obuwue n3rnbHble HanpsKeHusa, MMNa;

o, - MecTHble U3rnbHble HanpaxeHua, MMa;

o, - obuwue TemnepaTypHble HanpaxkeHus, MMa;

o, - MecTHble TemnepaTypHble HanpaxeHua, MMa;

[O'] - ponyckaemoe HanpsA)KeHue Npu pacyeTHol TemnepaType, MMNa;

[0]1 - [onycKkaemoe HanpsAKeHUe OCHOBHOIO MeTaslla ANA 3/1eMEHTOB U3 ABYXC/IOMHOM

CTanu Npu pacyeTHol TemnepaType, MMa;

[0-]2 - [OnycKaemoe HanpsXeHue KOPPO3MOHHO-CTOMKOrO CNoA AN 3/1eMEHTOB U3
[O,BYXC/IOMHOW CTanun nNpu pacyeTHom Temnepatype, MMMa;

[0-]20 - Aonyckaemoe HanpsxeHue npu Temnepatype 20 °C ¢ KoappuumneHTamm 3anaca
NPoYHOCTU ans pabounx ycnosuii, MMa;

[G] - [onyckaemoe YC/0BHO-YMNpyroe Hanpsa»KeHue Npu pacyeTHol TemnepaType ans
M ~
OLEHKW HanpAMKeHUI, onpeaenaembix N0 CyMmMam COCTaBAAOLWMX 0BLLMX UK
MECTHbIX MeMBPaHHbIX U 06LWNX U3FMBHbIX HanpsKeHui, MMa;

[G]R - [OMNycKaemoe 3Ha4YeHWe CYMMapHbIX MeMBPaHHbIX (0BLLMX MM MECTHbIX),
M3rMBHbIX (0BLLMX U MECTHbIX) U TEMNepaTypPHbIX HanpsxKeHui, MMa;

T - CcpefHue No CeyeHUto casuratowme Hanpaxenua, MrMa;
cp

T o - MaKCMMasbHble casurarowme HanpaxeHma, Mrla;

Q - KO3pPULUMEHT NPOYHOCTU CBAPHbIX M MNaAHbIX LLIBOB.

4 O6wme nonoXKeHua
4.1 PacyeT Ha NPO4YHOCTb HEOBXOAMMO NMPOBOAUTb A5 BCEX MPOrHO3UPYEMbIX COCTOSHWUIA COCY/10B M annaparos,
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paboTatowmx noa [aBAeHMEM, BO3HUKAIOLWMX BO BPEeMA WX 3KCMAyaTaluuW, MUCNbITaHWA, TPAHCMOPTUPOBAHUSA,
MOHTa}Ka. [pM 3TOM crefyeT yunTbiBaTb BCE HaArpyskM u BHeLWHWe GpaKkTopbl, KOTOpble MOryT OKasaTb BAUAHWE Ha
NPOYHOCTb U YCTONYMBOCTb KOHCTPYKLMM, @ TaKXKe YUNTbIBaTb BEPOATHOCTb MX O4HOBPEMEHHOIO BO34ENCTBMA.

B uyacTHOCTWM, Npu onpepeneHun pacvyeTHbIX MapPamMeTpoB A1 KaXKAOro 3/ieMeHTa cocyga WM annapaTta
HEeobX04MMO YUNTbIBATL MPU YCAOBUMN UX HAMUUA CAeaytolme HAarpy3Kku U GakTopbl:

- BHYTPEHHEee N/Uan Hapy»KHoe AaBNeHNE;

- TemnepaTypbl OKpyKatoLwen cpeabl n paboume TemnepaTtypbl;

- pa3HOCTb TeMMepaTyp B NepexoHbIX COCTOSAHUAX UAN Pa3HOCTb KO3 PULMEHTOB IMHEMNHOTO PacCLUIMPEHUs;

- Harpy3Ku OT Maccbl COCyAa 1 ero COAEPKMMOTO B paboumx yCaoBMAX U YCNOBUAX UCMbITAHUSA;

- Harpy3Ku Npu TPAHCNOPTUPOBAHMN U MOHTaXKe CoCyaa;

- MHEPLUMOHHbIE HAarpy3Ku Npu ABUKEHWUM, OCTAHOBKaX M KONebaHUAX 3/1eMEHTOB COCYA0B W annapaTos;

- Harpy3Ku OT BETPOBbIX M CEMCMMUYECKUX BO3LENCTBUIA;

- peaKkTMBHbIe ycUaMA (MPOTUBOAENCTBMA), KOTOPbIE NEpeaatoTca OT ONop, KpenaeHui, TpybonposogoB U T.4.;

- YyOApHble Harpy3Kku OT BO3AENCTBMA FAa30XKUAKOCTHOM CMECU UM UHBIX NPUYUH;

- Pa3HOCTb TemMnepaTyp B NepexoaHbIX COCTOAHMUAX N/UAK pasHOCTb KO3GULMEHTOB IMHENHOTO pacLUMPEHUS;

- Harpy3Ku OT CTECHEHHOCTU TeMMNePaTYPHbIX Aedbopmaunii;

- U3MEHEHUsA [ABNEHUA U TeMMepaTypbl Kak B Npouecce HOPMasbHOM 3KCMAyaTaLMu, Tak U NPU BO3MOMKHbIX
HapyLUeHUaX pexuma paboTbl;

- MONI3y4yecTb MeTanna;

- YCTanocCTb NpU NepPeMEHHbIX HarpyskKax;

- BUbpauuio;

- PE30HaHC;

- KOPPO3UIO U 3PO3KIO;

- CTapeHue meTassa, OXpynymMBaHUe Nog AeUCcTBUEM Cpeabl U Apyrue MexaHU3Mbl Aerpagaumm matepmana.

4.2 Tlpy NpOEKTUPOBAHUM COCYLO0B M AMNMApPaATOB W BbINOJHEHUW PACYETOB Ha MPOYHOCTb HEOb6XOoAMMO
YYUTbIBATb BCE BO3MOXKHbIE Npeae ibHble COCTOAHMA, KOTOPbIe MOTYT NPUBECTM K BbIXOAY KOHCTPYKLMKN U3 CTPOA n/nau
notepe paborocnocobHOCTM.

4.2.1 K OCHOBHbIM npefenbHbIM COCTOAHUAM MPU CTAaTUYECKOM HarpyXeHuu, He 3aBUCALLMM OT BPEMEHMU
3Kcn/lyaTauum, OTHOCATCS:

a) HegonycTman oblan nnacTvyeckan gebopmaumsa, paspyleHme, cBszaHHoOe ¢ 06pa3oBaHUEM TPELMH NPy
3HauYUTEeNbHOWM 06LWen nnacTuyeckon aedopmaumm, naacTmyeckasa noTepsa yCTOMUYMBOCTM, NNACTUYECKOE paspyLleHne
13-33 YpeaMmepHbIX MeCTHbIX gedopmaLmii;

6) ynpyras uam ynpyronaactmyeckas noteps yCTOMUMBOCTU KOHCTPYKLMM B LLESIOM WU €€ OTAE/IbHbIX YacTel;

B) 3HAUUTENbHAA yNpyrasa AW naacTuyeckas aebopmaums, NpUBoAALLAA K NOTepe repMeTUYHOCTU PasbeMHbIX
coeaMHEeHUM UK K noTepe paboTocnocobHOCTN KOHCTPYKLUMM NPU 3KCNAyaTaLmu;

r) XpynKkoe paspylieHue.

4.2.2 K OCHOBHbIM npeAenbHbiM COCTOAHUAM MNPU CTAaTUYECKOM HarpyXeHuu, 3aBUCALLMM OT BpemeHu
3KCn/lyaTauum, OTHOCATCA:

a) paspylleHne npu MoAsyyecTu, CBA3aHHOEe C Aerpajaumelrt CBOMCTB maTepuana M McHeprnaHMem 3anaca
ANUTENbHOM NPOYHOCTY;

6) 3HauMTeNbHaA gedopmMaums, Bbi3BaHHAsA NOJ3y4ecTblo, MPMBOAALLAA K NOTEpe repMeTUYHOCTU Pa3beMHbIX
CoeMHEHUN NN K NoTepe paboToCNOCOOHOCTM KOHCTPYKLMUM NPU SKCNAyaTaumu;

B) NoTeps YCTOMYMBOCTM NPU NON3YYECTH;

r) Koppo3sua u/uamn sposus;

4) cepoBoA0pPOAHOE KOPPO3MOHHOE PACTPECKMBAHME NOA HANPAXKEHNEM, BOAOPOAHOE PACTPECKMBAHME U T. 4.

4.2.3 K OCHOBHbIM NpefenbHbIM COCTOAHMAM MPU MOBTOPHO-CTAaTUYECKOM WM LMKJANYECKOM Harpy»KeHuax
OTHOCATCA:

a) HaKoMJIeHNe MECTHbIX NaacTUYecknx aebopmaumii Npyu NOBTOPHO-CTAaTUHECKOM Harpy»KeHuu, npmusogsiiee K
06pa3oBaHMI0 TPEWMH MpPU 3HAYUTE/IbHOM YPOBHE MECTHbIX MAAcTUYecKux pedopmaumini uU  CpaBHUTENBHO
HebOoNbLIOM YKUC/e LMKIOB;

6) ManoumKknoBaa yCTanoCTb, NPMBOAALLAA K OOPa3s0OBaHMIO YCTANOCTHbIX TPEWMH NpU MECTHbIX Ynpyro-
nnaacTnMyeckux gepopmaumnx;

B) YCTaNOCTb, NPUBOAALLAA K 06pa30BaHMIO YCTaNOCTHbIX TPELMH NPU HOMUHA/bHBIX YNpyrux gedopmaumsax;

r) CoBMecTHOe BO34,eNcTBME YCTaNI0CTU U NOI3yYecTy;

4) ycTtanoctb, B YC/OBMAX BO34ENCTBMA Cpes, BbI3bIBAOWMX KOPPO3MOHHOE pacTpPeckMBaHMe nog
HanpAXeHWem, CepoBOAOPOLAHOE KOPPO3MOHHOE PacTpeckMBaHUE U T.4,.;

e) nporpeccupylowaa naactudeckaa agedopmauma nNpu UMKANYECKOM  HarpyeHuu, NpuBOAALLAA K
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HeAoMyCTUMbIM U3MEHEHUAM GOPMbl KOHCTPYKLMMK 1 noTepe paboTocnocobHoCTH.

4.3 B KauyecTBe KpuUTepUA MNPOYHOCTWU, MO3BONAIOLLETO WCMO/Ib30BaTb MPOYHOCTHbIE XapPaKTEPUCTUKM,
Nosy4YeHHble MPY OLHOOCHOM PACTAXKEHUU, ANA AHA/IM3a NPOYHOCTU SN1EMEHTOB KOHCTPYKLLIMM, HAXOAALLMXCA B ABYX-
WAM TPEXOCHOM HanpsaxeHHo-aepopmmpoBaHHOM coctoaHun, B TOCT 34233.1 - TOCT 34233.11 mncnonb3yetcs
KpUTEPUA NPOYHOCTM NO TEOPUM MAKCMMAJIbHbBIX KacaTesIbHbIX HAMPAXEHNUN, 33 UCKIIOYEHMEM COCYA,0B M3 TUTaHA U
TUTAHOBbIX CN1IABOB, AJ/19 KOTOPbIX MCNONAb3YETCA KPpUTEPUA NpodHOCTM Museca-Xunna. B HacToswem cTaHgapTe yyeT
3TOro Kputepusa AAA TPaHCBEPCA/SIbHO-U30TPOMHbIX MAaTePMaNoB OCYLLECTBAAIOT KOPPEKTUPOBKOW KoapPULMeHTOB
3anaca Npo4yHoCTU. MNpumeHeHne 3TUX KpuTepmnes 0bA3aTeNbHO B H0ObIX pacyeTax, MCMOb3YOWMX KOIGOULNEHTDI
3anaca un gonyckaemole HanpsaxeHna no NOCT 34233.1.

4.4 Hopmbl 1 meToabl pacyeTa Ha NPOYHOCTb, nNpuseseHHble B TOCT 34233.1 - TOCT 34233.11, yuuTbiBatoT
OCHOBHbI€ BUAbI HAarpyKeHMsa N OCHOBHbIe, HanboJsiee YacTo BCTpeYatoLmecs npesesbHble COCTOAHUS, KOTOPbIE MOTYT
NPMBECTU K BbIXOAY KOHCTPYKLMM M3 cTposa u/mam notepe pabotocnocobHoctv. Mpu 3TOoM npu cobaogeHum
TpeboBaHUI K maTepuasnam, KOHCTPYKLMWU, U3IOTOBAEHUIO W KOHTposo, npuBedeHHbix B TOCT 34347 wn B
COOTBETCTBYIOLMX HOPMATUBHbLIX AOKYMEHTax AAA COCYAOB WM annapaTtoB M3 LBETHbIX METaNN0B, WUCK/IOYaeTca
BO3MOXHOCTb XPYMNKOro paspyLlueHuns [cm. nepeuncnenme r) 4.2.1].

B FOCT 34233.1 - TOCT 34233.11 paccmaTpuMBaloTcs npeaesibHble COCTOSHMA [CM. Nepedyncnenus a), 6), 8) 4.2.1,
nepeuncnenua a), r), g) 4.2.2, nepeuncnexHua a), 6) 4.2.3] npu AENCTBUM OCHOBHbIX Harpysok U ¢aKTopos,
npueeaeHHbIx B 4.1. Kak npasuno, nposeaeHuma pacyetos B cooTseTcTnmM ¢ FOCT 34233.1 -TOCT 34233.11 aocTaToOYHO
ANA NOATBEPXKAEHUA NPOYHOCTU M NAOTHOCTU COCyAa AN annapaTta. B oTaenbHbIx ciydanax HeobXoAMMO yunTbIBaTb
0COBEHHOCTU Harpy*KeHMs N NpeaenbHble COCTOAHMA, METOAMKM y4eTa KOTopbIX He npusedeHbl B FTOCT 34233.1 -TOCT
34233.11, v BbINOAHATb ANA NOATBEPKAEHUA MPOYHOCTM U PaboTOCNOCOBHOCTM COCYA,0B M annapaToB CreLmasbHble
AOMNONMHUTEbHbIE pacyeTbl U/UAK UCNbITaHMA, BbiIxogAalwme 3a pamkmn TOCT 34233.1 - TOCT 34233.11.

4.5 Qs noaTBEPKAEHUA MPOYHOCTU, NJOTHOCTU, YCTOMUYMBOCTM U PabOTOCNOCOBHOCTU KOHCTPYKLUUKU MOTyT
6bITb MCNONBL30BAHbI:

- pacyeT no popmynam, npmuseaeHHbim B FOCT 34233.1 - TOCT 34233.11;

- YUCNEHHOEe MOZAEeNMPOBaHWE HaNpPAKEeHHO-AedOPMUPOBAHHOIO COCTOSHUA M NpefenbHblX COCTOAHWUM
KOHCTPYKLNK;

- NoATBEPXKAEHWE  NPOYHOCTM, MNJOTHOCTM M PabOTOCNOCOOGHOCTM  KOHCTPYKUMM C  MOMOLLbIO
3KCNEPUMEHTANIbHbIX UCCIeA0BAHNMN U UCMbITAaHWUIA.

3TK MeToAbl MOTYT MCMOJIb30BATLCA KaK MO OTAE/IbHOCTU, TaK M COBMECTHO AJ/151 NOJly4eHns Hanbonee HageXHbIX
pe3ynbTaTos.

4.5.1 PacyeTbl Ha NPOYHOCTb 3N1eMeHTOB cocyaoB M annapatoB B FOCT 34233.2, aneMeHTOB TeN1006MEeHHbIX
annapaTtos C NaaBatoLLei ronoskon, U-o6pasHbiMu Tpybamu 1 Kamep CEKLMIM annapaToB BO3AYLWHOMO OXNaXKAEHNA B
FOCT 34233.7 BbINOAHAOTCA NO MeToAY NpeAenbHbIX Harpys3oK.

B ocHOBY meToA0B pacyeTa y310B Bpe3Ku WwTyuepos, npmeegeHHbiXx B TOCT 34233.3, nonoXKeHbl pe3yabTaThl
3KCMEePUMEHTANIbHbIX WUCCAeA0BaHUN, NPUBAMIKEHHbIE pacyeTbl N0 MeToAy NpPeAefibHbIX HArpysoK W YCNOBHbIM
YNPYrnin pacyeT HanpaXeHUN C OLLEHKOM MO KaTeropuam NpuBeAeHHbIX HanpsaXKeHUin.

YCcnoBHbIM YNPYrMit pacyeT HanpaXeHMn NCNOoIb3yeTca TakKe Ana pacyeTa ¢pnaHuUeBbIX coeguHeHnit - no FOCT
34233.4, OUEHKM ManoumknoBon yctanoctu - no [OCT 34233.6, pacyeTa 3/IEMEHTOB KOMYyXOTpybuaTbix
TENNOOOMEHHbIX aNMapaToOB C HEMOABUMKHbIMU TPYOHbIMU peLleTKaMM U KOMNEHCAaTOPOM Ha Koxkyxe - no FOCT
34233.7, pacyeTa 31eMeHTOB annapaTtos ¢ pybaiwkamm - no FOCT 34233.8.

[na pacyeTta snemeHTOB COCYA0B M annapatos B y3nax onupaHua B FOCT 34233.5 B OCHOBHOM MUCNOJIb3yeTcA
CMellaHHbIi  MeToA, MNpPUM  KOTOPOM HanpAXeHHO-AedOpMUPOBAHHOE COCTOAHME PACCMATPMBAEMBIX Y3/10B
onpegenseTca C NOMOLLbIO YCNOBHOFO YNpyroro pacyeta, a OUEHKa NpoBOAUTCA NO NpenenbHOMY COCTOAHUIO
naacTuyeckom 6anKkmM-NnoaOCKu.

4.5.2 OCHOBHbIM yC/IOBMEM NPUMEHEHWA pacyeTa NO MeToay npefenbHblIX Harpy3oK ABAAETCA A0CTaTOYHanA
NAACTUYHOCTb MaTePUANOB.

YCNOBHO MaTepuan CYMTAeTCA MAACTUYHbIM, €CAn yAapHaAa BA3KOCTb Ha obpasuax KCV 6onee 27 [Ox/cm?,
yaavHeHne o6bpasua npu paspbiBe npesblwaeT 14%, a OTHOWeEHWE npeaena TEKy4ecTU K BPEMEHHOMY
conpotusneHmto He 6onee 0,8. Ecanm maTepuan He obnagaeT [OCTAaTOYHOM MAACTUYHOCTBIO, TO AOMycKaemoe
HanpseHWe onpeaenatoT Ha OCHOBaHUM CNeLunanbHbIX UCCAEA0BaHUI UM NPUMEHSAIOT ApYrMe MeTobl pacyeTa.

4.5.3 MNpegenbHaa Harpyska onpeaenseTca Ha OCHOBE aHaNM3a, MCMOJIb3YIOLLErO TEOPEMY O HUMKHEN rpaHuLe
Hecywein cnocobHOCTM M pacyeTHy CXxemy, Npeanosiaralolyto, YTO MaTepuan ABAAETCA MKEeCTKOMAACTUYECKUM,
33aBUCUMOCTb AedopmMaLma - NepemeLLeHMe OTHOCUTCA K TEOPUMU ManblX NEPEMELLEHNI U NPU PELLEHUM YPaBHEHUN
pPaBHOBECUA HE YYMTbIBAOTCA NEPEMELLEHMA 3/IEMEHTOB KOHCTPYKLIMKN NOZ HAarpy3Kom.

4.5.4 Ona obecneyeHns eAMHOro noaxona M ypobctsa pacyeTa KoadpduumeHTbl 3amnaca MPOYHOCTM NO
OTHOLEHUIO K NpeaesibHbIM Harpy3kam OTHeCeHbl K MPOYHOCTHbIM XapaKTepMUCTUKaM UCNOJib3yeMoro matepuana u
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YUYUTBIBAKOTCA NPU HA3HAYEHUUN AOMNYCKAEMbIX HANPAXKEHWUNA.

455 MNpu pacyeTe Ha YCTOMYMBOCTb [AOMYCKAEMble HArpy3kKM OnpeaensoT MO HUXHUM KPUTUYECKUM
HaNPAXKEHUAM.

4.5.6 YncneHHoe MOAENMPOBAHME KOHCTPYKUMM MNPOBOAAT, KOrAa KOHCTPYKTUBHbIe OCOBEHHOCTU WAun
0COBEHHOCTM Harpy»KeHus He MO3BO/AKT PaccyMTaTb €e C MOoMOLLblo pacyeTHbix dopmyn FOCT 34233.2 - TOCT
34233.11, Koraa Te Uan uHble NapaMeTpbl KOHCTPYKLMWU BbIXOAAT 3a Npeaesbl NPUMeHeHUA pacdeTHbix popmyn FOCT
34233.2 - TOCT 34233.11 nan B TOCT 34233.2 - TOCT 34233.11 cogeprKaTcA NpAMble YKa3aHMA Ha BO3MOXKHOCTb
BbIMO/IHEHUA aANbTEPHATUBHOIO pacyeTa UYUCAEHHbIMWM MEeToAaMW, Npu 3STOM caedyeT PyKOBOACTBOBATLCA
A0MOJIHUTENIbHbIMKN TpeboBaHUAMM, coaepKawmmmca B TOCT 34233.2 - TOCT 34233.11.

4.5.7 YucneHHoe MOAEeNnpOBaHUE KOHCTPYKLMU MOMKET OCYLLeCTBAATbCA C MCNONb30BaHMEM Cneayrowmx
mozenen noBeAeHna maTepmana: yc0BHO yNpyroro 1 ynpyronaacTM4eckoro.

4.5.7.1 YcnoBHbIN ynpyruii pacyeT NpoBOAAT C OLLEHKOW NO KaTeropusam HanpaxeHuin.

Kputepumn oLeHKM pe3ynbTaToB YC/I0OBHOMO yNpyroro pacyeta npmuseaeHsi B 8.10.

4.5.7.2 YnpyronnactTMyeckMin pacyeT NpPoOBOAAT C yyeToM ¢U3MYECKOM M B c/ayd4ae HeobxoanmmocTu
reoMeTpMyYecKon HEIMHENMHOCTU. ITOT MEeTO/ NO3BOAET NONYYNTb Boslee TOUHYHO OLLEeHKY NMPOYHOCTU, YCTOMYNBOCTH
1 paboToCnoCOHHOCTN KOHCTPYKLMM, HO CYLLECTBEHHO C/I0XKHEE YC/I0BHOMO YNPYroro pacyeTa.

4.5.8 lonycKaeTca TaKXe Npu aHasnse KOHCTPyKumMi, otcyTcreytowmx B FTOCT 34233.2 - TOCT 34233.11 unu
BbIXOAALLMX 32 Npeaesnbl NpumeHeHus pacyeTHbix dopmyn MOCT 34233.2 - TOCT 34233.11, ncnonb3oBaTb MeTOAbl U
noAxoAbl, aHaNOrMYHbIE UCNONb3YEMbIM B COOTBETCTBYIOLLMX CTaHAAPTax U nepevyncieHHble B 4.5.1.

5 PacueTHas Temnepartypa ¥ TemnepaTtypHble HanpaXXeHus

5.1 PacuyeTHyto TemnepaTtypy WCNONbL3YIOT ANA onpenesieHUA MPOYHOCTHbLIX XapaKTepUCTUK maTepuana um
OOMNYyCKaeMbIX HanpsKeHUM, a TakKe Npu pacyeTe Ha NPOYHOCTb C Y4ETOM TEMNEPaTyPHbIX BO34EeNCTBUIA.

5.2 PacuyeTHylo TemnepaTypy CTEHKM onpenenatoT Ha OCHOBe Ten10TEXHUYECKUX pacyeToB MU pe3y/ibTaToB
MCMbITaHWM, a TaKXKe Ha OCHOBAHMM OMbITa 3KCN/IyaTalUMN aHANOTUYHbIX COCYA0B.

3a pacyeTHylO TemnepaTtypy CTEHKM cocyda MM annapata NPUMHUMAOT Hanbonbllyio TemnepaTypy CTEHKU
3NeMeHTa C Y4eTOM TEMMEPATYPHbIX YC/IOBUI, OXUAAEMbIX B Npouecce akcnayataunun. Mpu paboueit Temnepatype
cpegbl Huxke 20 °C 3a pacyeTHylo TemnepaTtypy nNpu onpeaeneHWn [OMYyCKaeMblX HanpaXKeHWn npuHUMAIoT
Temnepatypy 20 °C. MuUHUManbHble TemnepaTypbl CTEHKM 3/1€MEHTOB COCYA0B M anmnapaToB, HaxoAAWMXCS noa
AaBNEeHMEM, UCMOb3YIOT NPU BbiIbOpe MaTepunanos A TOro, YTobbl n36exkaTb BOSHUKHOBEHUSA YCI0BUIN, NPU KOTOPbIX
BO3MOXHO XpYMNKoe paspyLlleHune.

5.3 EcaM HeBO3MOXXHO MNPOBECTU TEna0Bble pacyeTbl UAM M3MEPEHMA M eCAM BO BpPemA 3KCnayaTauum
TemnepaTypa CTEHKM MOBbLIWAETCA 40 TemnepaTypbl cpefbl, COMPUKACAIOWENCA CO CTEHKOM, TO 3a pacyeTHyto
TeMMepaTypy caeayeT NPUHMMATb HanbobLyo TemnepaTypy cpesbl, HO He Huxke 20 °C.

Mpu oborpeBe OTKPLITbIM MJAaMeHEM, OTPabOTAHHbLIMM Fa3amu WAW 3NEKTPOHArpeBaTeNAMU PacYeTHYHO
TemnepaTtypy NPUHMMALOT paBHON TemnepaTtype cpesbl, yBenndeHHol Ha 20 °C npu 3akpbiTom oborpese 1 Ha 50 °C -
npu npsamom oborpese, ecnn HeT 6oJiee TOYHbIX AaHHbIX.

5.4 Ecnam cocya nav annapat 3KCNAyaTUpPyeTca NPU HECKONbKMX PA3ZIMYHBIX PEXUMAX HAarpyXeHna nnm pasHole
3aneMeHTbl annaparta paboTaloT B pa3HbIX YCAOBUSX, /15 KaXK40r0 Pernma A0onycKaeTca onpeaenaTb CBOKO PacyeTHYH
Temnepartypy.

5.5 PacyeT c yueTom TeMnepaTypHbIX HANPAXKEHWUI cneayeT BbINOAHATb B Cy4vanx, yKasaHHbix B TOCT 34233.2 -
FOCT 34233.4, TOCT 34233.6 - TOCT 34233.11, 1 npu BbINONHEHUM pacdeToB B cooTeeTcTBUM € 8.10.

5.6 Mpn pacuyete HanpaxeHUN, BbI3BaHHbIX CTECHEHHOCTbIO TemnepaTypHbiXx Aedopmaunii, UCNONb3YIOT
BO3MOXKHblE MPU 3KCNAyaTaUMW 3HAYEHUA TemnepaTyp PasAMyHbIX d/1EeMEHTOB, NPUBOAALLIME K BO3HMKHOBEHUIO
HanboNbLLIMX TEMMNEPATYPHbIX HANPSAXKEHUI UM Hanbosiee Heb6NaronPUATHOrO COYETaHMA Pa3INYHbIX HAaNPAXKEHWN.
ST TemnepaTypbl MOTYT OT/INYATLCA OT pPacyeTHbIX TemnepaTyp, UCMOAb3yeMbiX NPU onpeseneHUn A0NycKaemblxX
HaMNPAXKEHN.

5.7 HanpsaxeHun, Bbi3BaHHble CTECHEHHOCTbIO TemnepaTypHbiX Aedopmaumii, npeacrTaBafloT ocobyto
0NacHOCTb NPU 3HAYUTENBHOM YMCAE TENNOCMEH. MPU OTHOCUTENbHO BbICOKMUX CKOPOCTAX Harpesa U/Maun oxnaxaeHua
3N1eMeHTOB cocyga WAM annapaTa TemrepaTypbl, MWCMNO/b3yeEMblEe MPW pacyeTe HanpsaKeHWUW, BbI3BAHHbIX
CTECHEHHOCTbIO TEMMepaTypHbIX gedopmaunit, cnegyeT onpenenstb, UCXOLA M3 pe3y/bTaTOB PeLleHUA 3a4auu
HecTaLMOHapHOM TENIONPOBOAHOCTH, YYMTbIBAOLWEN BAUAHWE Ha pacnpeseneHne TemnepaTyp CKOpOCTM Harpesa-
OXJTAXKAEHUA.

6 Pabouee, pacyeTHoe 1 Npo6HOe AaBNeHue
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6.1 Mop paboumm pasneHvem Aas cocyga WM annapata ciefyeT MOHMMATb MaKCMMasbHOe BHYTPeHHee
n3bbITOYHOE UM HapyXKHOe AaB/ieHMe, BO3HMKaloLLLee NPU HOpMasibHOM NpoTeKaHMK paboyero npouecca, 6e3 yyeta
rMAPOCTaTUYECKOro AaBAEHMA Cpeabl M AONYCTUMOrO KPaTKOBPEMEHHOIO NOBbILWEHWA AaB/eHMA BO BpeMA AeNCTBUSA
NpeAoXpaHUTENbHOIO KanaHa uan Apyrux NnpeaoxpaHuTeNbHbIX YCTPOMICTB.

6.2 Mopa pacyeTHbIM AaB/eHWEM B paboumx ycnoBuax ciefyeT NOHUMATL AAB/IEHUE, HAa KOTOPOe MPOBOAAT
pacyeT Ha NPOYHOCTb.

PacueTHoe gaBfieHWe A/a cocyfa WM anmnapaTa NPUHUMAIOT (Ha3HAYaloT), KaK NpaBu/o, paBHbIM paboyemy
AABNEHMIO AN Bbille.

Mpv Ha3HaYeHUN PacYeTHOro AaB/eHMA HEOHBXOAMMO YUNTbIBATL HECTabWUIbHOCTL NepepabaTbiBaembIX cpes v
TEXHONOIMMYECKOro npoLiecca.

HeobxoaMmMoCTb NPeBbILEHNA PACYETHOTO AaBAeHMNA Hag paboumMm onpeaenatoT C y4eTOM HasHaYeHua cocyaa
WK annapaTa, yCI0BUIM ero sKcnayaTauum n HaMYnA npesoxpaHuTeIbHbIX YCTPOMNCTB.

Ecnn Ha cocyne unm nogsogAawem Tpybonposoae K cocyny YCTaHOBNEHO MpefoXpaHUTesIbHOe YCTPOMCTBO,
OrpaHnYMBaloOLLEE JaB/EHUE B COCYAeE, TO NP ONpeseeHNM PacHeTHOrO AaBNEHUA HE YYNTbIBAIOT KPAaTKOBPEMEHHOE
npesblweHne paboyero aasnexHna B npegenax 10%.

Ecnn B cocype vav annapate MMeeTca ABa MAM bosnee repmMeTMYHO pasgesieHHbIX MPOCTPAHCTB, 3HAYeHUA
pacyeTHOro AaBAeHMA HAa3HAYaAOTCA 1A KaxA0ro U3 NPOCTPAHCTB B OTAE/NbHOCTY.

Mpn NPOEKTUPOBAHUWN cOCyAa WU U3MEHEHMM MapPamMeTPOB 3KCMAyaTauMn NPU PEKOHCTPYKLMU pacyeTHoe
[aBneHve A4 cocya MAW annapata AO/MKHO NMB0 33aaBaTbCA 3aKa34yMKOM, MO0 onpenenaTbcA opraHu3aLumen,
BbINOJIHAIOLLENM pacyeT cocyaa.

B cnyvae, ecam cocya MAn annapaTt paboTaeT B ABYX UM Bonee penmax, pacieTHoe AaB/ieHWe HasHavyaeTca
A7 KaXKA0ro peXmMma B OTAE/NbHOCTU.

6.3 [lna Kaxnoro asemeHTa cocyfa MAW annapata MNpu pacyeTax UCMONb3YHT CBOE 3HAYeHMEe PacCYeTHOro
[aBIEeHMA, KOTOPOe A0MKHO YYUTbIBATD:

- BHyTpeHHee n3bbITouHOe/HapyKHOE AaB/eHNE;

- TMAPOCTaTUYECKOe AaB/eHUe OT Cpesbl, COAepKalLenca B cocyae;

- MHEPLMOHHbIE HArpy3Ku Npu ABUKEHUN UAN CEMCMUYECKMX BO3AENCTBUSAX.

ppocTaTyeckoe AaB/ieHME OT Cpebl, COAEPIKALLENCA B COCYAE, YYMTbIBAIOT NPU HA3HAYEHUU PACYETHOrO
AaBNeHWA ANA SNeMeHTa cocya B C/ly4ae, eC/iM OHO PaBHO uan bonee 5% pacyeTHOro gasaeHua Ana cocyaa.

[na anemeHTOB cocyAa MW anmnapaTta, pPasgenstolmx NPpoCTPAHCTBA C PasHbIMU AABAEHUAMMU (Hanpumep, B
annapaTtax ¢ oborpeBaoWwmmmn pyballkamu), 3a pacieTHOE AaB/ieHUe cieayeT NPUHUMATL B0 Kaxaoe AaBiaeHUE B
OTAENbHOCTU, MO0 AaBieHMe, KoTopoe TpebyeT 60/blueit TONWMHbI CTEHKM PaccyMTbiBAEMOro snemeHTa. Ecam
obecneunBaeTca 04HOBPEMEHHOE AeNCTBME AABNEHWN, TO AOMYCKAeTca NPOBOAMTL PAcUeT Ha PA3HOCTb AaBAEHUN.
PasHOCTb faBnEeHUI NPUHMMAETCA B KAYECTBE PAcYETHOrO AaBeHUA TaKKe A/1A TaKMX 3/1IEMEHTOB, KOTOpble OTAENAOT
NPOCTPAHCTBA C BHYTPEHHUM U36bITOUYHBIM AaB/eHMEM OT NPOCTPAHCTBA C aBCOMOTHLIM AaBAEHUEM MEHbBLUUM, YEM
atmocdepHoe. Ecam oTCyTCTBYIOT TOUHbIE AaHHbIe O PA3HOCTU MeXAy abCONOTHbIM AaBeHMEeM U aTMOChEPHbIM, TO
abcontoTHOE AaBneHne NPUHUMAIOT PaBHbIM HY/O.

6.4 Nop, NpobHbIM AAaBAEHMEM B COCYAE UM annapaTe caedyeT NOHMMATb AaBaeHUe, NPU KOTOPOM NPOBOAAT
MCMbITaHWE cocyaa UK annapaTa.

Ona cocypa wan annapaTa, paboTatowero B ABYX WUAM bonee pexmMmax, 3HavyeHwe MNpPobHOro AaBAeHUA
NPUHMMAETCA HaMboNbWMM U3 onpeaeneHHbIX AAA KaXA0ro pexxmma.

6.5 Mopa pacyeTHbIM AaBAEHWEM B YCNOBUAX UCMbITAHWI AN SNEMEHTOB COCYA0B WMAW annapatoB cnepyet
NPUHUMATL [aB/IEHME, KOTOPOMY OHM NOABEPraloTCA BO BPemMsa MPOBHOro UCMbITaHWA, BKAOYAA MApOCTaTUYecKoe
AaBneHue. MapocTaTMyeckoe [AaBNeHWEe OT Cpeabl, CoaeprKalieica B COCyhe, YYMTbIBAOT MpM Ha3HaYeHuwn
pacyeTHOro AaBaeHuA 411 3N1eMEHTA COCcyAa B Cly4ae, eCi OHO PaBHO nan 6onee 5% npobHoro fasnexHms.

7 PacyeTHble YCUANA U MOMEHTDI

3a pacyeTHble YCUANA U MOMEHTbI MPUHUMAIOT AEeNCTBYIOWME ANA COOTBETCTBYIOLLErO COCTOAHUA HarpyKeHus
(Hanpumep, npu aKkcnayaTauMu, UCMbITAHUM WUAM MOHTAXKE) BHYTPEHHME YCUAMA U MOMEHTbI, BO3HMKalOLWMe B
pe3ynbTaTe AEeNCTBUA COBCTBEHHOM MAaccCbl cocyAa WM annapaTta, maccbl pabouyelt cpeabl, MHEPLMOHHbBIX HarpysoK,
HarpysoK OT peaKkuuu ornop M NpuUcoeamHeHHbIX TPybonpoBOAOB, CEMCMUYECKMX, BETPOBbLIX WU APYrUX BHELIHUX
Harpys3okK.

PacueTHble ycuama n MOMeHTbI OT BETPOBbIX, CEMCMUYECKUX M APYTMX BHELHMX HArpy3oK onpeaenstot no FOCT
34283.

8 [lonycKkaemble HanpsXeHUs u KoapduumneHTbl 3anaca NPOYHOCTU
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8.1 [onycKkaemoe HanpsxXeHue [O'] npu pacdyeTe No npeaenbHbIM Harpyskam COCYy[OB W annapaTos,
paboTatoLmx NpU CTAaTUYECKUX OAHOKPATHbIX HarpysKax, Bbl4UCAAOT No popmynam:

- ONs YyrnepoamcTblX, HU3KONErMPOBAHHbIX MapPraHUOBMCTbIX WU MapraHUeBO-KPEMHUCTbIX, JIerMpOBaHHbIX
XPOMOMONNBAEHOBBIX U XpomMomonubaeHoBaHagmeBblX, GEPPUTHbIX, aYCTEHUTHO-GEPPUTHDLIX, MAPTEHCUTHDIX
CTaNiei U CNJIAaBOB Ha *Kesle30HUKeNeBOM OCHOBE:

. |R R R R ;
[o]=n-min{—8L pgy 2220, it _mio . POERA.
n n, ' n n n

T T B a I

- Aana ayCTEHMTHOﬁ XpOMOHMKEI’IEBOf/‘I CTann, alloMnHUA, megn n nx Cni1aBoB:

R R R R .
_ . pLO/t . Pmyt .m0/t . pLO/L0"/t
[c]=7-min L L X - (2)
n n n n

T B hi n

Mpegen Nnonsy4yecty MCNONb3YIOT ANA ONpeAeneHua A0NYCKAeMOro HanpaAXKeHuaA, Korga oTCyTCTBYIOT AdHHbIe
no npeaeny QAJMTENbHOM MNPOYHOCTM WMAM Korga NO YC/AOBMAM 3KCNAyaTauum HeobxoAuMmo OrpaHu4YMBaTh
aedopmaumio (nepemereHuns).

Mpyu OTCYTCTBUM AaHHbIX 06 YC/IOBHOM Mnpeaesie TeKy4ecTu npu 1%-HoMm OCTaTOYHOM YAJIMHEHUU UCMOJb3YIOT
3HaYeHMe YCA0BHOro npeaena tekyvecty npun 0,2%-HOM OCTAaTOYHOM YAJIMHEHUMN.

Mpu OTCYTCTBMMU AaHHbIX O Npeaene TeKy4ecTM W ANAUTENbHOM MPOYHOCTM AO0MNYyCKaeMoe HanpsarKeHwe anA
ANOMUHNA, MeAM U UX CNNABOB BbIYMCAAIOT NO dopmyne

R
[o] =nL“- (3)

BIT

JonycKkaemble HanpAaXeHUA ANA TUTaHOBbIX CNABOB BbIYUCIAIOT NO d)oplv\yne

R
[g]an“, (4)

BIT

Ona ycnosuii UCMbITaHWA COCYAO0B U3 YrIePOAMUCTbIX, HU3KONErMPOBAHHbIX, (GEPPUTHLIX, ayCTEHWUTHO-
beppUTHBIX, MAPTEHCUTHDBIX CTasIel U CNAABOB Ha Ke/e30HMKeIeBOM OCHOBE AOMYCKaeMoe HamnpaKeHMe BblYNCAAIOT
no popmyne

R
[o]=n Rezo oy Roozrzo .
n n

T T

Ona ycnosmﬁ NCNbITaHWUN COCyn0B U3 ayCTEHUTHbIX cTanem Aonyckaemoe HanpAaxXeHue BblYnCnAT No d)opmyne

Rp1,0/2o

[c]l=n n— - (6)

Mpwn OTCYTCTBMM AaHHbIX 06 YCIOBHOM Mpesene TEKY4eCcTU NPU pacTaKeHUM, obycnaBanBatOLLEM OCTaTOYHOE
yanvHeHue B 1,0%, MCNoNb3ylOT 3Ha4YeHne yCa0BHOro npeaena tekyyecty npu 0,2%-HomM OCTaTOYHOM YAJIMHEHUN.

[na ycnoBuit ncnbiTaHU COCYA,0B U3 allOMUHUA, MEAN U UX CNIABOB AONYCKAaeMOEe HanpsaKeHMe BblYNCAAOT
no popmyne
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Rpl,O/ZO

R
[U] — 77 p0,2/20 VUK
n n

T T

Ecnv ponyckaemoe HanpskeHwe ans pabouux ycnosuii onpegenaoT no ¢opmyne (3), To gna cocynoB us
aNlOMUHUSA, Medy U UX CMNABOB A0MYCKaemMoe HanpAKeHne gNs yCI0BUIM UCNbITaHUA BbIYMCAAIOT No dopmyie

— Rm/zo
" - (8)

BIT

[o]
Ona YCﬂOBMl‘/‘I NCMNbITaHWUN COCy[0B U3 TUTAHOBbLIX CN1aBOB A0NYyCKaemoe HanpAaxXeHne BblYUCAAKOT NO d)opmyne

R
[o]=—"""- )

BT
8.2 KoadduumeHTbl 3anaca NpoYHOCTU A0/IKHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHbIM B Tabanue 1.
Tabnnua 1

KoaddunumeHTbl 3anaca NpoYHOCTM maTepuanos

KoaddpuumneHTbl 3anaca NpoYHOCTH
aNtoOMUH
. TUTAaHOBOIO
CTafiei, cna1aBoB Ha MeBbIX
. | antoMUHKA, . JINCTOBOrO | TUTAHOBbLIX
YKeNe30oHUKeNneBon NNTENHDI
OCHOBE. ANOMUHMS Meaun U nx « npoKaTa u NPYTKOB U
’ ’ CnaaBoB MPOKaTHbIX NMOKOBOK
YcnoBus Harpy»XeHma | meam u Ux cniaBos [bopMmybI cnaaBoB Y6 [bopmybI
Wpopmynet (1), (2), 15 gy | [OOPMYN o iyner | (4), (9]
(5), (6), (7)] 53), | o)
(8)] ’
n
ne <*B> ng | M Nen Nen Ner Ner
Pabouune ycnosus 1,51 24 |1,5]|1,0 3,5 7,0 2,6 3,0
YcnoBuA UcnbITaHUA:
- rmapasanyeckme 1,1 - - - 1,8 3,5 1,8 1,8
- MHeBMaTUYyecKue 1,2 - - - 2,0 3,5 2,0 2,0
YcnoBmAa MOHTaxKa 1,1 - - - 1,8 3,5 1,8 1,8
<*> [1nA ayCTEHUTHOM XPOMOHMKENEBOW CTaNN, aIOMUHUSA, MeaM U UX cnaaBoB B dopmyne (2) ne
=3,0.

Ecnv ponyckaemoe Hanpa)eHue A4A CTasiel ayCTeHWTHOrO Kaacca BbIYUCAAKOT MO YC/AOBHOMY npeaeny
TEKYYECTU NPU OCTaTOYHOM yaamMHeHum 0,2%, KoadPpULMEHT 3anaca NPOYHOCTM N NO YCIOBHOMY Npeaeny Tekyyectu
Rpo,2/t ANA paboumx ycnoBuini fonycKkaeTcs NPMHMMaTb paBHbiM 1,3,

8.3 MMonpaBoyHblil KO3POULMEHT 7] K OOMYCKAEMbIM HaMpsKeHWsaM [O/KeH OblTb paBeH eguHuue, 3a
WCKNIOYEHMEM CTa/IbHbIX OT/IMBOK, A1 KOTOPbIX KoadpduumeHT 7] umeeT cneayowme 3HayeHus: 0,8 - ona OTANBOK,
no/ZBepraroLmxca MHAMBMAYaIbHOMY KOHTPO/IIO HepaspyLualowmmm metogamm n 0,7 - 414 oCTasbHbIX OT/IMBOK.

8.4 PacyeT Ha NPOYHOCTb UMAMHAPUYECKUX 06EYAEK U KOHUYECKUX 3/1IEMEHTOB, BbINYK/bIX U NJIOCKUX SHULL, U
KpblleK, ¢naHueB 414 YCNOBUIA WUCMbITaHUS NPOBOAUTbL He TpebyeTcs, ecAn pacyeTHOe AaB/jeHWE B YC/OBUAX
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ncnbiTaHUA 6yp,eT MeHblle, YeM pacyeTHOE AaBeEHNE B paGoqu yCnoBunAax, yMHOXXeHHOe€e Ha 1, 35([0]20 /[G]) .

8.5 [1na maTepranos, LMPOKO UCMNONb3YEMbIX B XMMUYECKOM, HepTexnmmnyeckoi n HepTenepepabaTtbiBatoLLei
NMPOMBILUJIEHHOCTH, LOMYCKAaEeMble HAaNpPAXKeHUs aaa pabounx yciosuii npu 7], pasHom 1, npuBeneHbl B NPUNOKEHUN
A.

8.6 [JonycKkaemble HanpAXeHWA ONA MaTepuanos, HE NpuUBELAEHHbIX B NpuaoxeHun A, onpegensatot no 8.1.
PacueTHble MexaHUYEeCKME XapaKTEPUCTUKKM, Heobxoaumbie ANna onpeneneHua [AONYCKAeMbIX HaNpsaKeHUn,
onpeaensitoT NPU HOPMasibHOM TemnepaType MO COOTBETCTBYOWMM CTaHAAPTaM UAN TEXHUUYECKUM YC/IOBUAM, a Npu
NOBbILEHHbIX TemnepaTypax - Moc/ie MPOBeAeHUs WCMNbITaHUA NpeacTaBuUTeNbHOrO 4Yucna o6pasyos,
obecneunBaloLMX rapaHTUPOBaHHbIE 3HAYEHUA MPOYHOCTHbIX XapaKTepUCTUK MaTepuana.

ONs MMMNOPTHbIX MaTepuanos, NPUMEHAEMbIX AN WU3roTOB/MEHMA COCYA0B, paboTalowmx nog AaBiaeHUeEMm,
K03ddULMEHTbI 3anaca Npu Bbibope A0MYyCKaeMbIX HAMPAMKEHUA A0/IXKHbl ObiTb HE HUME 3HAUYEHWUI, YKa3aHHbIX B
Tabnmue 1.

8.7 [N cTanbHbIX 3N1€MEHTOB COCYA0B M annapaTos, paboTaloLmx B yCA0BMAX NOA3YYECTU NPKU pasHbIX 3a Becb
nepuvog, sKkcnayaTauMm pacyeTHbIX TeMMepaTypax, AaBAeHUSX WU APYIrMX Harpyskax, cnegyeT BbINOMHATb pacyeT Ha
KaXK0e U3 BO3MOXKHbIX B TeYEHWE 3KCMayaTauMu B YCNOBUAX MOJI3Yy4YEeCTU COYeTaHUe Harpysok U onpenenatb Ans
3TOro CoOYeTaHWUs Harpy3oK pacyeTHoe AoMNycKaemoe Bpemsa sKcnayaTauumm [T].

Mpw 3TOM A0MKHO cobtoAaTbCA yCaoBMe

n

T.
_'_1.
2y <t 0o

Mpun onpeaeneHun BenuuuHbl [T]; cneayeT MCNoib30BaTb AOMYCKAeMble HaMNpsXKeHusA, onpefesieHHble B
cooTBeTcTBUM C 8.1 - 8.3 Ha Hase A/UTE/NbHbIX XapaKTEPUCTUK MaTepuana: npesena ANUTEeNbHOM NPOYHOCTU M/ mMam
npegena nonsyyectu. BeanuuHbl npegena AAUTENbHOW NPOYHOCTM U/MAM Npeaena Nons3yyectM AAa PacHeTHOro
pecypca meHee 10° 4 u 6onee 2:10° 4, a TaKKe NpM TemnepaTtypax, A8 KOTOPbIX B MPUAOMKEHUM A OTCYTCTBYIOT
3HAYEHUA LOMYCKAEMbIX HaNPAXKEHUM, 3aBUCALMX OT PacY4eTHOro pecypca, ONpeaensAloT Ha OCHOBE CMPaBOYHbIX
AaHHbIX MW PE3YNbTAaTOB UCNbITaHMI, BbIMONHEHHbIX B COOTBETCTBMM C TpeboBaHUAMM 8.6.

B cnyyae HenpepbIBHOIO M3MEHEHMA TeMMepaTyp B Npouecce 3KCNayaTauumn sTanbl 3KCnlyaTaumm Npy pasHom
TemnepaTtype CTEHKU PeKOMeHAYeTCA NPUHMMATbL NO MHTEpPBasam TemnepaTtypsbl, He npesbiwatowmm 10 °C.

8.8 [lonyckaemoe HanpaxeHue A4 COCYyA0B U3 ABYXC/IOMHbIX CTanen BbluncasatoT no popmyne

_ [G]l (Socn _C)+[0]2 (SHH _C)
(Soen =€)+ (50 =€)

[o]

v (11)

roe [O-]l n [O-]Z - AONyCKaeMble HanpAxXeHnAa COOTBETCTBEHHO OCHOBHOIO MeTanla u KOppO3MOHHO-CTOﬁKOI’O

cnos, onpeaensaemble no NPUAOKeHNo A.
YunTbIBaA AOMNYCK Ha TOALMHY KOPPO3MOHHO-CTOMKOrO C0A NPKU onpeaeneHny A4oMyCKaemMoro HanpaxXeHuns no

dopmyne (11), ToNwMHA KOPPO3MOHHO-CTOMKOrO C/I0A NPUHMMAETCA MWUHMMaAAbHOMW, ecnu [O']1<[O']2. Ecnm

[o], >[o],, To TonuwmHa koppo3aroHHO-CTOIKOrO CIOA NPUHMMAETCA MAKCUMANLHOI.

PaspeluaeTca AonycKaeMoe HanpsyKeHue onpeaensTb NO OCHOBHOMY c/ok. B atom cnyyvae npubaBka Ha
KOPPO3M0 NPUHMUMAETCA PABHOM TO/ILLMHE KOPPO3NOHHO-CTOMKOIO CNOS.

8.9 Cocyabl 1 annapatbl, paboTatowme Npyu MaNOLMKAOBBIX Harpyskax, AONOJAHUTENbHO PACCYMUTLIBAIOTCA NO
FOCT 34233.6.

8.10 [lna anemeHTOB COCYAO0B M annapaTos, PAacCYMTbIBAEMbIX NO YC/OBHbIM YNPYrMM HaNpPAXeHUAM, OLLeHKY
cneayert npoBogMTb MO NPUBEAEHHBIM 3HAYEHUAM HaMNPAXKEHUA B KPUTUYECKUX CEYEHMAX, KOTOpble pa3busatoT no
KaTeropusam Ha obLiMe U MeCTHbIE HAMPAXKEHWUSA:

O, - obwme membpaHHble HanpAXeHns;
O, - MecTHble MembpaHHble HanpAXKeHus;
O, - obwne n3rnbHble HanpaXeHns;

O, | - MeCTHble M3rMbHble HanpAXKeHs;

s Ha cauT 12


https://tk-expert.ru/

O, - oblwme TemnepaTypHble HaNPAXKEHNS;

O - MECTHble TEMMEPATYPHbIE HAMNPAKEHNA.

anBe,ﬂ,eHHHe HanpAXeHnAa B KPUTUYECKUX PaACHETHLIX CEYEHUAX COCYy40B U annapaTtoB U3 CTa/In, aIlOMUHNUA,
mean U UX CNAaBOB onpeaenAarT B COOTBETCTBUU C TeopMEﬁ MaKCUMaAJIbHbIX KacCaTe/ibHbIX Harlpﬂ)KEHMf/'I, 3a
UCKIOYEHUEM COCYA,0B U3 TUTAaHa M TUTAHOBbIX CMIABOB, A1 KOTOPbIX UCNO/b3yeTca Kputepuii Museca-Xunna ans
TPAHCBEPCA/ZIbHO-U3OTPOMNHbIX MaTepPUanoB, y KOTOPbIX MexaHU4YeCKkune cBOMCTBA M30TPOMHbI B NMNJIOCKOCTN C/Q1I0A U
AdHU3O0TPOMHbI NO TO/ILLMHE. ﬂOHYCKaETCﬂ onpenenATb npuseaeHHbIE HAaNpAXeHUA anAa 060/104eYHbIX KOHCprKLI,Mﬁ n3
TUTAHa U TUTAHOBbLIX CMNJ1IaBOB TaK e, KaK As1A CTa/n. an 3TOM BAUNAHUE aHU3OTPONMUN YUHUTBLIBAKOT MPUN OLUEHKE
HecyLU,Eﬁ cnocobHocTH BBegeHnem noBblILLUEHHOIO 3Ha4Ye€HMA 3anaca NPO4YHOCTU B COOTBETCTBUU C 8.2.

YCn0BUA CTaTUYECKOM NPOYHOCTM MPY PacHeTHbIX TeMnepaTypax HUXe TemnepaTyp, NPy KOTOPbIX A0NYCKaemble
HanpAaXxXeHnA yCTaHaB/ZIMBAIOT MO npeaesnam p,flVlTeﬂbHOl‘;l NPOYHOCTN NN NON3Yy4eCTH, BbINONHAKOTCA, eCn

o, <lo],
(o, mmm o, )+0o, <[o],, (12)

(O'm Wi o, )+0, +0, +0,+0, <[0];,

rae [0], =1,9[c]; [o]; =3[c].

Ycnosua ctaTUyecKom NMPOYHOCTN MPWN pPacCYeTHbIX TemnepaTtypax, NpPpMU KOTOPbIX AO0MNYCKaemMble HaMpAXeHUA
YCTaHaB/IMBAIOT NO Npegenam ,£|,J'IVIT€I'IbHOl71 NPOYHOCTN NN NON3Yy4eCTH, BbINONHAKOTCA, €C/n

o, <lol,
(0, mm o, )+0,80, <[o],, (13)

(0, mm o, )+0,8(c,+0, +0,+0,)<[0],

rae [0], =[o]; [o]z =L 4[c].
B dopmynax (12), (13) ncnonb3aytoTcs IMHEapMU30BaHHbIE NO CEYEHWNIO 3HAYEHMA NPUBEAEHHbIX HANPAKEHWNNA.

Mpw YNCTOM cABUre JONKHbI BbINOMHATLCA cnegytolme TpeboBaHUs:
- ANA CPeAHUX MO CEYEHMIO CABUMAOLLMX HANPAXKEHUN:

Tcp S O’ 5[0-]’ (14)
- ANA MaKCMMa/ZIbHbIX CABUTAOLWNX Haﬂpﬂ)KeHMVIZ

7 <0,8c]. (15)

max —
8.11 PacyeTHble MexaHNYeCcKMe XapaKTePUCTUKU MaTEPUAIOB NpuUBeaeHbl B NpUaoXeHnu b.
9 KoadpdpuumeHTbl 3anaca ycToumMBocTu
KoadduumeHT 3anaca ycTomumBOCTM Ny NpU pacyeTe COCYA0B M annapatoB Ha YCTOMYMBOCTb MO HUMKHUM
KPUTUYECKMM HaNpAXKEeHUAM B Npeaenax ynpyroctu cnegyeT npuHMMaTh:
- ny = 2,4 - pna pabounx ycnosuis;
-ny=1,8 - oA yCNOBUM UCMBITAaHUA M MOHTAXa.

10 Moaynv NnpoAoAbHOM yNpyroctu U Koa$pPULMEHTbI IMHEHOTO PacliMpeHna maTepuanos

10.1 PacyeTHble 3HaYeHMa moaynen Npoao/ibHOW yNpyrocTM MaTepuasioB NpUBeAeHbl B NPUIOKeHUM B.
10.2 PacuyeTHble 3HaYeHMA KO3IPPULMEHTOB IMHENHOIO PacClUMPEHMA NPUBELEHDI B NPUNOXKEHUN T,

11 KoadpdurumeHTbl NPOYHOCTU CBAPHDIX M NASIHbIX LUBOB
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Mpy pacyeTe Ha MPOYHOCTb CBAPHbIX 3/1EMEHTOB COCYAOB AOMYCKAeMble HaMpsKeHUs YMHOMAloT Ha
K03pULMEHT NPOYHOCTU CBAPHbIX (MAfHbIX) WBOB (P, 3aBUCALMIA OT TUMa LWBa M OT 06beMa HepaspyluatoLLero

KOHTPONS coegMHEeHUs CBapHOro (NasHOro) coeAnHeHUs.
Yuncnosble 3HaYeHNA 3TUX KO3GDULMEHTOB NPUBEAEHbI B MPUNOKeHUN L.
[ns 6eCLUOBHbIX 31EMEHTOB COCYA,0B KO3GdOULMEHT () paseH 1.

12 NMpubaBKK K pacyeTHbIM TONLMHAM KOHCTPYKTUBHbIX 31€MEHTOB

12.1 MNpwu pacyeTe COCYA0B M annapaTtoB HEOBXOAMMO YyuMTbIBaTb MPWOABKM € K PACYETHbIM TOJLLMHAM
3/1IeMEeHTOB COCYyA,0B M annapaTos.
McnoaHWUTENbHYIO TONLWMHY CTEHKW 3/1eMEHTa COCYAa BblYUCAAIT No dopmyne

s>=sp+¢, (16)

e Sp - PacyeTHas TO/LLMHA CTEHKM 31IeMeHTa cocya.
Cymmy nNpmnbaBOK K pacYeTHbIM TOJILLMHAM BbIYMCAAIOT MO popmyne

c=c1+C+cs.(17)

Echn B pacyeTe paccMaTpMBaEeTCA HECKOJIbKO 3/IEMEHTOB, OT/MYAOWMXCA MaTepuanamu, crnocobom
M3roTOBAEHMA UAWN TONLLMHAMM, TO CYMMa NPMOABOK K pacyeTHbIM TO/ILLMHAM CTEHOK OMNpeaenseTca A8 Kaxaoro
3nemMeHTa B OTAENbHOCTHU.

Mpv noBepoYHOM pacyeTe NPUBABKY BbIYUTAIOT U3 3HAYEHUIA UCMONHUTENbHOM TONLLMHBI CTEHKMU.

Ecnun nssectHa paKkTUYeCcKan TONLWMHA CTEHKW, TO NPU NOBEPOYHOM pacyeTe MOXKHO He Y4MTbIBaTb C2 U Cs.

dnemeHTbl COCYA,0B M annapaToB, onpeaenatoLLne Ux NPOYHOCTb, 0TOPaKOoBbLIBAIOT, eCN haKTUUECKan TOALLMHA
CTEHKM obeyaeKk Kopnyca, WTYyLEpPOB, KPbIWeEK, 3araywek M Ap. YMeHblIMAacb A0 3HAYEHUW, onpeneneHHbIX
pacyeTamu no aencteytowmm metogmkam (FTOCT 34233.2 - TOCT 34233.11 n ap.) 6e3 yueta npubaBKK Ha KOPPO3MIO.

12.2 ObocHoBaHMe Bcex NPMOABOK K pPacyeTHbIM TOMLWMHAM AOJIKHO ObiTb NMPUBEAEHO B TEXHWUYECKOM
OOKYMEHTauuK.

12.3 MNpubaBKa K pacyeTHON TONLWMHE 15 KOMNEHCALMN KOPPO3UK (3p03MM) HA3HAYAETCA C YYETOM YCI0BUIA
3KCN/yaTaLuK, pacyeTHOro CpoKa CAy»Kbbl, CKOPOCTU KOPPO3MK (3po3un).

Mpy [ABYXCTOPOHHEM KOHTAKTE C KOPPO3MOHHOM W/UNM 3PO3UMOHHONW cpenoi npubaBKa ci A0/MKHA 6biTb
COOTBETCTBEHHO yBE/INYEHa.

12.4 TexHonormnyeckaa npubasKa c; npeaycMmaTpmBaeT KOMNEHCaLMI0 YTOHEHUA CTEHKU 3N1eMeHTa cocyaa npu
TEXHO/MIOTUYECKMX OMepaLmaX: BbITAXKKE, LUTAMMOBKE, TepMmuyeckon obpaboTke, rubke Tpyb 1 T.4. B 3aBucMmocTyn ot
NPUHATOM TEXHONOTNK 3Ty NPMBABKY CieayeT yuMTbIBaTb NPU paspaboTke pabounx yepTexen.

MpnbaBKM C; U €3 YIUTBIBAIOT, ECIU UX CYMMAPHOE 3HaYeHWe NpeBbIwaeT 5% HOMWHaNbHOM TOLWMHbI INCTA.

TexHonornyeckan npmbasBKa He BKAtOYaET B ceba OKpyrieHne pacyeTHOM TOMLWMHbBI A0 CTAHAAPTHOMN TO/LWMHbI
nncta.

Mpu pacdyete 3SANUNTUYECKUX [OHULL, W3rOTOBAAEMbIX LITAMMNOBKOM, TeXHOMNOrM4YecKyto npubasrky pana
KOMMEHCaL MM YTOHEHNA B 30HE OTOOPTOBKMU He YUMTbIBAOT, EC/IN ee 3HaYeHMe He npeBblwaeT 15% UcnosHUTeNbHOM
TONLLMHBI INCTA.
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MpunokeHue A
(obasaTenbHoe)

AONYCKAEMBbIE HANPAXEHUA ONA PABOYUNX YCNOBUI
Tabnuua A.1

Jonyckaemble HanpsiXKeHUs 4N1A YrAepPoANCTbIX, HU3KONErMPOBaHHbIX
MapraHUOBUCTbIX U MapraHLEBO-KPEMHUCTbIX CTanemn

Jonyckaemoe HanpAaxeHue [O‘] , MMa, ans ctanei mapok
PacueTHas Cr3 09rac, 16rc 20, 20K .
Temneparypa TonwmHa, Mm 10 10r2, 0912 17r1cC,
CTEeHKM cocyaa 10r2c1
MAKW annapara, £o 20 cB. 20 no 32 cB. 32 £o 160
‘ PacueTHbIl pecypc,
10° | 2:10° | 10° | 2:10° | 10° | 2-:10° | 10° | 2-10° | 10° | 2-10° | 10° | 2:10° | 10° | 2-10° | 10° | 2-10°
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 8 | 69 |75| 60 |8 | 73 104

< Ha calT 15
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420 75 60 75 60 92 92 80 64 72 57 80 68 92

430 71 57 71 57 |8 | 73 |8 | 73 75 60 | 68| 54 |75 64 |8 | 73
<E> | <ES < | <>

440 - - - - 78| 66 | 78| 66 |67 | 53 60 | 48 |67 | 57 |78 | 66

450 - - - - 71 53 71| 53 61| 49 |53 | 42 |61 | 46 |71 | 53

460 - - - - 64 | 48 |64 | 48 |55 | 44 |47 | 37 | 55| 41 |64 | 48

470 - - - - 56 | 42 56 | 42 |49 | 39 |42 | 33 |49 | 37 |56 | 42

475 - - - - 53| 40 |53 | 40 |46 | 36 |37 | 29 |46 | 34 |53 | 40

<*> 1nf pacyeTHoM TemnepaTypbl cTeHKn 425 °C.

MpumevaHua

1 Mpwn pacyeTHbix Temnepatypax HUxe 20 °C gonyckaemble HaMpPAXKEHUA NPUHUMAIOT TakKMMK XKe, Kak npu 20 °C, npu
YC/IOBUM JONYCTUMOTO NPUMEHEHUA MaTepuana Npu SaHHON TemnepaType.

2 [nA nNpOMEXYTOYHbIX pPaCYeTHbIX TemnepaTyp CTEHKM [OMyCKaeMoe HanparKeHue OonpefenaT JIMHEUHON
NHTEPNONAUMEN C OKpyrneHnem pesynbtatoB 4o 0,5 MMa B CTOPOHY MeHbLUEro 3Ha4yeHus.

3 Ona ctanm mapku 20 npu Rejz0 < 220 MIMa gonyckaemble HanpsaKeHUA, YKasaHHble B HacToALeN TabauLe, yMHOXKaloT Ha
oTHoLeHMeE Re/20/220.

4 Oina ctann mapku 1012 npu Rpo,2/20 < 270 MIMa gonyckaemble HaNpPAXKEHWSA, YKa3aHHble B HACTOALLEM Tabanue, yMmHOXKatOT
Ha OTHOLIEeHME Rpo 2/20/270.

5 Ona Tpy6 n3 ctanm mapku 09I2C fonyckaemble HanPsKEHUA HE3aBUCUMMO OT TOALLMHbI MPUHUMAIOT PaBHbIMM YKA3aHHbIM
B rpade, COOTBETCTBYIOLLEN TO/LLMHE CBbILE 32 MM.

6 1A nokoBOK M3 ctann mapku 0912C Kateropum npoyHocTn 245 no FOCT 8479 ponycKkaemble HanpAaXKeHUA NPUHUMALOT
paBHbIMM yKa3aHHbIM B rpade, COOTBETCTBYHOLLEN TOALWMHE CBbIe 32 MM, YMHOXKeHHbIMK Ha 0,9.

7 Ona ctann mapok 09I2C, 16I'C knaccos npoyHocTn 265 1 295 no NOCT 19281 aonyckaemble HanpAXeHUA He3aBUCMMO OT
TO/ILLMHBI TNCTA NPUHUMAIOT PAaBHbIMM YKa3aHHbIM B rpade, COOTBETCTBYIOLLLEM TONLLMHE CBbilwe 32 MM.

8 Bbiwe yepTbl NpuBeAEHbl 3HAYEHMUA AO0MNYCKAaEMbIX HaNpAKeHUM, He 3aBUCALLMX OT PACYeTHOro pecypca. PacyeTHbIn
pecypc paboTbl B YCNOBUAX NOA3YYECTU ONPEenenAtoT NO YC/A0BUAM HArpyKeHUA U NPOLOSIKMTENbHOCTU PaboTbl cocyaa npu
non3y4yecTu.

9 lnA cHUXKeHUA TemnepaTypHoro npeaena npumeHeHma Ha 20 °C (HO He Huxe munHyc 70 °C) aonyckaemble HanpAXKeHUn
ymeHbwatoT B 1,35 pasa npu ycnosum nposeneHuAa TepmoobpaboTkm cocyna, npu OTcyTCTBMM TepmoobpaboTkm cocyaa
AonycKaemble HanpaxeHua ymeHbLwatoT B 2,85 pasa.

< Ha calT
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Jonyckaemble HanpsxeHWsa 418 TenA0yCTOMYMBbIX

XpOMOMOﬂM6,ﬂ,€HOBbIX cTanen

Jonyckaemoe HanpaxeHue [(7] , MNa, ana ctanein mapok

PacueTtHan
Temneparyp 12XM 12MX 15XM 15X5M 15X5M-Y 10X2M1A-A
a CTEHKM
cocyaa unu PacueTHbIli pecypc, 4
annapaTa, °C
10° | 2-10° | 10° | 2:10° | 10° | 2-10° | 10° | 2:10° | 10° | 2-10° | 10° | 2-10°

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 99 140 | 119 156
440 126 126 132 96 135 | 115 155
450 126 126 132 96 130 | 110 154
460 126 126 132 96 126 | 107 140
470 117 117 122 89 75 122 | 104 130
480 114 114 117 86 73 | 118 | 100 | 120 107
490 105| 89 |105| 89 |107| 91 83 70 | 114 | 97 104 93
500 96 72 96 72 99 74 79 59 108 81 88 78
510 82 61 82 61 84 63 72 54 97 73 80 71
520 69 52 69 52 74 55 66 50 85 64 70 62
530 60 45 57 43 67 50 60 45 72 54 60 53
540 50 37 47 35 57 43 54 40 58 43 52 45
550 41 31 - - 49 37 47 35 52 39 45 38

NG Ha caift
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560 33 25 - - 41 31 40 30 45 34 38 33
570 - - - - - - 35 26 40 30 32 27
580 - - - - - - 30 22 34 25 27 23
590 - - - - - - 28 21 30 22 24 20
600 - - - - - - 25 19 25 19 19 16
610 - - - - - - 20 15 20 15 17 -
620 - - - - - - 18 13 18 13 14 -
630 - - - - - - 17 12 17 12 11 -
640 - - - - - - 16 11 16 11 10 -
650 - - - - - - 14 10 14 10 9 -
MpumevaHua

1 Mpwu pacyeTHbIX TemnepaTtypax H1Ke 20 °C 4onycKaemMble HanpaAXKeHUs NPUHUMAIOT TaKUMU XKe,
Kak npm 20 °C npu ycnoBuM JoNycTUMOro NpMMEHEHMA MaTepuana npu AaHHOW TemnepaType.

2 1NA NPOMEKYTOUHbIX PacyeTHbIX TEMMEepPaTyp CTEHKM 4OMYCKaeMOe HanpsKeHne onpeaenstor
JIMHEHOWN WHTepnonsuuen C OKpyrieHnem pesynbtaToB o 0,5 MMa B CTOPOHY MeHbLIero
3HaYeHus.

3 Bblwe YepTbl NPUBEAEHbI 3HAYEHUA AOMYCKAaEMbIX HAaNPAXKEHWUN, HE 3aBMCALLMX OT PacyeTHOro
pecypca.

PacueTHbIli pecypc paboTbl B YC/NOBMAX NOA3YYECTU ONPEAEnstoT No YCAOBUAM HArpy:KeHUs u
NPOAO/IKUTENBHOCTM PaboTbl cocyZa Npu NOA3y4YecTy.

N3 Ha caiit
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Lonyckaemble HanpAXeHUA 41A XKaponpPoUHbIX, apOCTOMKMUX

n KOppO3MOHHO-CTOl‘;1KVIX CTanemn dyYCTEHUTHOTIO KNaccCa

Tabnuua A.3

Jonyckaemoe HanpaAxeHue [O‘] , MMNa, ans ctanei mapok

08X18H10T, 08X18H12T, 12X18H10T, 12X18H12T,
PacueTHan TemnepaTypa cTeHKH 08X17H13M2T, 08X17HI5M3T | 10X17H13M2T, 10X17H13M3T
cocyaa unw annapara, °c 03X21H21MA4r6 | 03X18H11 | 03X17H14M3 PacaeTHuti peCyp 4 10X14T14HAT
10° 2.10° 10° 2.10°
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
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450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

Ha camnT

107

80

99
98
97,5
97
96
95
94

79

132

131

130

129

128

127

126

125

79

78

76

73

69

65

61

57

71

70

68

66

62

58

55

46

124

111

111

101

97

90

81

74

68

62

57

52

48

45

111

100

99

91

87

81

73

59

54

50

45

41

38

36

108
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670 - - - - - 42 33 -

680 - - - - - 38 30 -

690 - - - - - 34 27 -

700 - - - - - 30 24 -
MpnmevaHua

1 Mpu pacyeTHbIX TemnepaTypax Huxe 20 °C gonyckaemble HanpaxXeHUA NPUHUMAIOT TaKMMU e, Kak 1 npu 20 °C, npu ycaoBUmM JoNyCTUMOro NpMMeHeHUs maTepuana
npu gaHHOW TemnepaType.

2 [1nA NpOMEKYTOUYHbIX PACUETHbIX TEMMNEPATYP CTEHKM AOMYCKAaeMOe HaNpsaKeHWe onpesensitoT MHTepnonaunel AByx 6anKanlLumMx 3HaYeHUI, YyKasaHHbIX B Tabauue, ¢
oKpyrneHmem pesynbtatos 40 0,5 Mla B CTOPOHY MeHbLUEero 3HayeHuma.

3 [lna NOKOBOK M3 cTann mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T ponyckaemble Hanps:KeHuA, NpuBeLeHHble B HacToAwel Tabanue, Nnpyu TemnepaTtypax 4o
550 °C ymHoxatoT Ha 0,83.

4 [na copToBOro npokarta M3 crann mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T pmonycKaemble HanpsaMKeHuna, NpuBeAeHHble B HacToAwel Tabauue, npwu
Temnepatypax 40 550 °C yMHOKatloT Ha OTHOLWEHME Rpo 2/20/240 <*>,

5 [Ons NOKOBOK M COPTOBOro MpokaTta M3 cTanu mapkm 08X18H10T gonyckaembie HanpsaxKeHWs, NpuBeAEHHbIe B HacToawen Tabavue, npm TemnepaTypax g4o 550 °C
YMHOKatoT Ha 0,95.

6 [1n1a NOKOBOK M3 cTann mapku 03X17H14M3 gonycKkaemble HanpsKeHUs, NpMBeAeHHbIe B HacToALel Tabauue, yMHOKaloT Ha 0,9.

7 [na NOKOBOK M3 cTanu mapku 03X18H11 gonyckaembie HanpaXeHUs, NpuBeLeHHble B HacToAwel Tabanue, ymHoxKatoT Ha 0,9; 415 COPTOBOro NpoOKaTa U3 CTaI MapKu
03X18H11 gonyckaemble HanNpA*KeHMA YMHOKatoT Ha 0,8.

8 Ons Tpy6 13 ctanm mapkm 03X21H21M4ATE gonyckaemble HanpaXeHUs, NpueeaeHHbIe B HacTosALen Tabanue, ymHoXatoT Ha 0,88.

9 lns NOKOBOK M3 cTann mapku 03X21H21M4TB gonyckaemble HanpsAXKeHWsA, NpMBEeAEHHbIE B HACTOALWEN Tabanue, YMHOXKAIOT Ha OTHOWEHUE Rpo,2/20/250 <**>,

10 Bblwe YepTbl NpMBeAEHbl 3HAYEHUA OOMNYCKAEMbIX HanNpsXKeHWW, He 3aBUCALLMX OT pacyeTHOro pecypca. PacueTHbili pecypc paboTbl B yCnoBUAX NOA3YYECTM
onpeaensercsa No yc/0BMAM Harpy»KeHus 1 No NPoao/IKUTENbHOCTM PaboTbl cocyAa NpM NON3YYECTH.

<*> [pegen TekKy4yecTm matepuana CopToOBOro NpokaTa Ruo,2/20 No FOCT 5949,
<**> Mpenen TekyvyecTn matepuana NOKOBOK Rpo,2/20 N0 TOCT 25054,

Tabnuua A.4

Jonyckaemble HanpaXeHUA A1A KapONPOUHbIX, }KapOCTOMKNX
N KOPPO3NOHHO-CTOMKNX CTanen ayCTEHUTHOrO
N ayCTEeHUTHO-PEPPUTHOrO KNacca M CniaBoB
Ha »Ke/sIe30HUKeIeBOl OCHOBE
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PacyeTHas JonycKkaemoe HanpsKeHue [G] , MMa, gns ctanei U cniaBoB MapokK
Temneparyp
a CTEHKM
cocyaa unm
an:gpm’ 08X18T8H2T | O07X13Ar20 | 02X8H22C6 | 15X18H12C4TIO %63))((:2288'3%' Ogiﬁﬁ:&}
°C
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 -
MpumevaHua

1 Mpwn pacyeTHbIXx TemnepaTypax Huxe 20 °C AonycKaemble HANPAXKEHUA NPUHUMAIOT TaKUMM Ke, KaKk 1 npu 20 °C,
npw yCI0BUM JONYCTUMOTO NPUMEHEHUS MaTepuana nNpu aHHON TemnepaType.
2 1nA NpOMENKYTOUYHbIX PacyeTHbIX TEMMEPATYpP CTEHKM A0MYCKaeMoe HanpsaXXeHue onpeaenarnT UHTepnoaaumen
ABYX O6AMMKAMWKMX 3HAYEHMI, YKa3aHHbIX B HacTosAwen Tabauue, ¢ okpyrneHnem ao 0,5 MIMa B CTOPOHY MEHbLUEro

3Ha4YeHuA.

Ha camnT
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Jonyckaemble HanpsXeHusa 41 aJIIOMUHUA U ero CrnaaBoB

PacueTHas ﬂ,OnyCKaeN\Oe HanpaxeHume [0] , Mﬂa, Ana aAloMUHNA U ero CnNa1aBoB MapokK
remneparyp ALIM, AZIOM AMuM AMPR2M AMI5M
a, oC A85M, ASM ’ ’ uivi, ’ ’
ALLM AMUCM AMr3M AMr6M
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
MpumeyaHua

1 ﬂ,OHYCKBEMbIe HanpAaxXeHna npuseaeHbl AnAa aJloMUHUA U €ro CnJsiaBoB B OTOXXKEHHOM

COCTOAHUMN.

2 [lonycKkaemble HanpaxKeHua npuseseHsl a8 TOAWNH INCTOB U NAUT aAloMUHUA MapoK A85M,
A8M He 6onee 30 Mm, OCTa/IbHbIX MaPOK - He 6osee 60 MMm.
3 nA NpPOMeKYTOYHbIX 3HAYEeHWUIA pacYeTHbIX TEMMNEPATypP CTEHKM AO0MNYyCKaemble HAMpPAXEHUA
onpeaenalT JMHENHOM UHTepnoaAauMen C OKpyrneHunem pesynbtatoB o 0,1 Mla B cTtopoHy

MeHbLEero sHa4yeHuA.

Jonyckaemble HaNnpsXeHua 414 Mean u ee CniaBoB

PacyeTHas JonycKkaemoe Hanps»keHue [G] , MMa, ana meam 1 ee cnnaBoB MapoK
Temnepatypa
CTEHKMU
cocyga unm M2 M3 M3p Nne3, N1C59-1 1062-1 JHKMuy59-1-1
annaparta, °C
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
N Ha caiit
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240 - 34 34 34 50 51

250 - 33 33 33 40 30

MpumeyaHua

1 lonyckaemble HanpAXeHUA NpuUBeaeHbl 1A MeAN U ee CMNIaBOB B OTOXKKEHHOM COCTOAHMUN.

2 [lonyckaemble Hanpsa»KeHua npueeneHbl AnA TONWMH AMctoB oT 3 4o 10 mm.

3 [nA NpPOMEeKYTOYHbIX 3HAYEHWUI pacYeTHbIX TEMMNepPaTyp CTEHKM AO0MNyCKaemble HaMpAXeHWA
onpeaenAlnT JMHENHOMW MHTepnonaumMen C OKpyrneHnem pesynbtatoB o 0,1 MMa B cTopoHy
MeHbLLEro 3Ha4YeHus.

Jonyckaemoe Hanpsa>KeHne Ana TUTaHa U ero crnaasos

PacueTtHas Jonyckaemoe HanpAaxeHue [O‘] , MINa, anAa TMTaHOBOro IMCTOBOrO NPoOKaTa U
Temnepatypa NPOKaTHbIX TPYH
CTEeHKM cocyaa nnm

annaparta, °C BT1-0 0T4-0 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 - -

MpumeyaHua

1 Mpw pacyeTHbIX TemnepaTypax HUKe 20 °C gonycKkaemble HanpaXeHMa NPUHUMAIOT TaKUMU XKe,
Kak npu 20 °C, npu ycnoBuun gonycTMMOCTM NPUMEHEHNA MaTepMana Npu aHHOM TemnepaType.

2 [0ns NOKOBOK M MPYTKOB AOMyCKaemMble HaMnps)KeHusa, yKasaHHble B HacToauwen Tabauue,
YMHOatoT Ha 0,8.

N3 Ha caiit
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PACYHETHbIE MEXAHUYECKUE XAPAKTEPUCTUKU MATEPUANIOB

PacueTHoe 3HayeHue npeaena TeKyYectTn Re:

AnayrnepogunctblX, HU3KONermpoBaHHbIX MapraHUOBUCTbIX

M MapraHueBoO-KPEMHUCTbIX cTanen

MpunoxkeHune b
(cnpaBouHoe)

Tabnuua b.1

PacueTHOe 3HauyeHMe npeaena Tekyyvectm R., MIMa, ana ctanei

MapoK
PacyeTHaa TemnepaTypa CTEHKM cocya Uaun Cr3 0372C, 16TC 22(()):;1
annapara, °C Tomunra, | 1012 | 17MC17m1C,
’ 09r2 10r2c1
% | 20 | 52 | 35 |A0160
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 S - 183 |1s8| - | - - 158
410 A LT e - 156
420 e - 1 I i 138
Tabanua b.2

PacyeTHoe 3HaYeHWe BpeMeHHOro ConpoTUBNEHUA Rm/:
ONA YrNepoauncTbiX, HU3KONErMpoOBaHHbIX MapraHLOBUCTbIX
M MapraHL,eBO-KPEMHUCTbIX CTanewn

PacyeTHOe 3HayeHMe BpeMeHHOro conpotmeaenua Ry, MMa, ana
cTanen mapokK

PacueTHasa TemnepaTypa CTeHKM cocyaa unm Cc13 09r2C, 16IC 22%:
annapara, °¢ 10 10r2,09r2, 17rC, 1711c,
TonwwuHa, mm 10r2c1
40 CB. 4o cB. | oo 160
N2 Ha cauT 25
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20 20 32 32

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

Tabnnua b.3

PacyeTHoe 3HaueHWe Npegena Tekyvectu Reyt
Aana TeﬂﬂOYCTOﬁHMBbIX XpOMOMOﬂM6ﬂ,eHOBbIX cTaneu

PacuyeTHas PacueTHoe 3HauyeHMe npegena Tekyyectn R., MMMa, ans ctanein mapok

Temneparypa

CTEHKM cocyaa

WAW annapara, 12MX 12XM 15XM 15X5M 15X5M-Y 10X2M1A-A
°C
20 220 220 233 220 400 310
100 219 219 230 210 352,5 303
150 218 218 229 207 345 300
200 217,5 217,5 228 201 337,5 296
250 217,5 217,5 228 190 330 292
300 212 212 220 180 315 289
350 206 206 213 171 300 285
375 202 202 210 164 270 283
400 198 198 205 158 255 282
410 195 195 204 155 240 280
420 194 194 202 152 225 277
430 190 190 201 149 224 275
440 189 189 198 144 222 272
450 186 186 196 141 221 270
460 183 183 190 137 218 269
470 175 175 183 136 216 268
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480 171 171 175 135 214 266
490 - - - - - 265
500 - - - - - 264
550 - - - - - 245
600 - - - - - 235
PacueTHoe 3Ha4yeHUe BpeMeHHOro conpoTMUBAEHUA Ryt
[ON1A TENNOYCTONYMBBIX XPOMOMOMBLEHOBbIX CTanewn
PacyeTHasn PacueTHOe 3Ha4YeHMe BpeMeHHOro conpoTueaeHunsa Ry, MIMa, gna ctanei mapok
Temneparypa

CTEHKM cocyaa

WAV annapara, 12MX 12XM 15XM 15X5M 15X5M-Y 10X2M1A-A
°C
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

NG Ha caift

Tabnuua 6.4
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600

281

Ha cant
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PacueTHoe 3HayeHune npeaena TeKyYecTn Ryt

AnAa ayCtTeHUTHOTO U ayCTEHMTHO-(beppVITHOI'O Knacca

CTanel 1 CNiaBOB Ha Ke/le30HUKeNeBol OCHOBE

PacyeTHasn PacueTHoe 3HauYeHWe npeaena Tekyvectu Rpo2, MMa, ans ctanei U cnNaBoB MapoK
Temnepatyp
a CTEHKM
C:;:gs;’;” 08X18M8H2T | 07X13Ar20 | 02X8H22C6 | 15X18H12CATHO ogi)zﬁ:az} %63))((:2288':\/'/'%
°C
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
N2 Ha cait

Tabanuya b.5
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Tabnuua b.6

PacyeTHoe 3HaYeHWe BpeMeHHOro conpoTUBNEHUA Rmt
[ONA ayCTEHUTHOTO W ayCTEHUTHO-hEepPPUTHOrO Kaacca
CTanen 1 CNiaBOB HA *KeNe30HUKe1eBOW OCHOBE

PacueTHas | PacueTHoe 3HauyeHMe BpeMeHHOro conpotusaeHna Ry, MMa, ana ctaneit n cnnasos
Temneparyp MapoK
a CTEHKM
c:;:ggaﬁgfl 08X18r8H2T | 07X13Ar20 | 02X8H22C6 15X18H12CATIO %?;Féi’ﬂﬁ;’
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
Tabnuua b.7
PacueTHoe 3HauYeHuWe npegena Teky4ecTn Rp1 o/t
[N }KapONPOYHBIX, }KapOCTOMKNX U KOPPO3NOHHO-CTOMKUX
CTasieil ayCTeHUTHOTO Knacca
PacuyeTHas PacueTHoe 3HaueHWe npeaena Tekyvectu Rp10, MMa, ans ctaneh mapok
Temneparyp
a CTeHKM 12X18H10T, 08X18H10T,
Ca";;’gsa";’;“ . (:)L)?i(71H8|1-|31l\2/|T2T ngf;HS'l";I\ZATZ’TI 03X21H21M4r6 | 03X18H11 | 03X17H14M3
°C 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
L Ha canT 30
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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 - - -
MpumeyaHua

Mpeaen TeKy4ecTu oas NOKOBOK, COPTOBOrO NpokaTa u Tpy6 npwu 20 °C cneayeT NPUHUMATDL:

- ANA MOKOBOK M3 CTanM mapoK 12X18H10T, 10X17H13M2T, 10X17H13M3T: Rp1,0/20 (NncTa)/1,2;

- ANA NOKOBOK M COPTOBOro NpoKaTta u3 ctaan mapkun 08X18H10T: Rp1,0/20 (ncTa)/1,05;

- ANA COPTOBOro MpoKaTta M3 cTanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T: 1,15Rp1,0/20
(copra);

- ANS NOKOBOK M3 cTann Mapok 03X17H14M3, 03X18H11: Rp1,0/20 (M1cTa)/1,11;

- A1 COPTOBOrO NpOKaTa M3 ctanu mapku 03X18H11: Ry1,0/20 (MMcTa)/1,25;

- onA Tpy6 13 ctann mapkm 03X21H21MATB: Rp10/20 (nncTa)/1,14;

- ANS TOKOBOK M3 cTann Mapku 03X21H21M426: 1,08R,0,2/20 (MOKOBKM)

[Rpo,2/20 - Mpepen TekyyectTn matepmana nokoBok no FOCT 25054 (no cornacosaHmio)].

N3 Ha caiit
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PacueTHoe 3HayeHune npeaena TeKyYecTn Ryt
[N }KapONPOYHbIX, ¥KapPOCTOMKMX U KOPPO3MOHHO-CTOMKMX
CTanel aycTeHMTHOTO Knacca

PacyeTHasn PacuyeTHoe 3HaueHWe npeaena Tekyvectu Ryo2, MMa, ans ctaneit mapok
Temnepatyp
a CTEHKM 12X18H10T, 08X18H10T,

C:;:gs;’;” ) 01)31(713:'31'\2/'; ngf;HS'l";l\z/sz'T, 03X21H21M4r6 | 03X18H11 | 03X17H14M3 | 10X14T14H4T
°C 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

N2 Ha cait

Tabnnua 6.8
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460 174 125 - - - -
470 173 124 - - - -
480 173 123 - - - -
490 171 122 - - - -
500 170 122 - - - -
510 168 120 - - - -
520 168 119 - - - -
530 167 119 - - - -
MpnumeyvaHua

1 OnAa noKoBOK M3 cTtanu mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npepenbl TeKy4yectu, NpuBeneHHbIe B
HacTosLeln Tabanue, ymHoxatoT Ha 0,83.

2 1na copToBOro npokKaTa 13 ctaam mapok 12X18H10T, 10X17H13M2T, 10X17H13M3T npeaenbl TEKy4eCTn, NpuBeaeHHbIE
B HacToALLEN TabanLE, YMHOXKAIOT Ha OTHOLLEHWE Rpo,2/20/240 <**>,

3 [na NOKOBOK W COPTOBOrO NMpokaTta m3 ctanm mapku 08X18H10T npesenbl TeKy4yecTn, NpuBeAEHHbIE B HACTOALLEN
Tabnvue, ymHoxatoT Ha 0,95.

4 [ina NOKOBOK M3 cTann mapku 03X17H14M3 npenenbl TEKY4eCcTH, NpUBEAEHHbIE B HAaCTOALLEN Tabamue, YMHOXKAIOT Ha
0,9.

5 Onsa noKOBOK M3 cTanu mapkm 03X18H11 npeaenbl TEKy4eCTU, NpUBeAEHHbIe B HacToALlen Tabaumue, ymHo»KatoT Ha 0,9;
ON1A COPTOBOro NpoKata 3 ctann mapku 03X18H11 npeaensl TeKy4yecTM yMmHOKatoT Ha 0,8.

6 Ana Tpy6 ns ctann mapkm 03X21H21MATE npegensbl TEKYYECTU, NPUBEAEHHbIE B HACTOALLEN Tabanue, YMHOXKaKT Ha
0,88.

7 [Ans noKoBOK U3 ctaan mapkm 03X21H21MA4TB npenenbl TEKYYECTU, NPUBEAEHHbIE B HACTOALLEN Tabanue, YMHOMXKaloT
Ha OTHOLWWeEHME Rpo,2/20/250 <*¥**>,

<*> 1na ctaneit 08X17H13M2T, 08X17H15M3T npeaen Tekydectu npu 20 °C paseH 200 MnNa.
<**> Mpenen TekyyectTn maTepuasna COPTOBOro NPoKaTa Rpo,2/20 No FOCT 5949.
<*#*> Mpepen TeKy4ecTM matepmana NOKOBOK Rpo,2/20 Mo TOCT 25054.

PacueTHOe 3HauyeHMe BpeMeHHOTO CONPOTUBNEHUSA Ryt
ONA XKAPONPOUHbIX, KapPOCTOMKMUX U KOPPO3UOHHO-CTOMKUX

< Ha calT

Tabnuua 6.9
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cTanem dYCTEHUTHOTO K/1acca

PacyeTtHan PacueTHoe 3Ha4YeHWe BpeMeHHOro conpoTnsaeHuna Ry, MlMa, ana ctanein mapok

Tee""‘ chzFl)-liTmyp 08X18H10T, 12X18H10T,

C:;;’gsa";’;“ 03X21H21MA4TB Ogﬁﬁﬁ:&% 03X17H14M3 | 03X18H11 0:5;%:';&21 . g;f;ﬁ;';l\z/rﬂ 10X14T14H4T
°C 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 -

N2 Ha cait
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490 - -

500 - -

510 - -

520 - -

530 - -

385

383

381

380

374 <*>

421

420

418

416

412 <*>

<*> 1nA pacyeTHol TemnepaTypbl cTeHKM 550 °C.

Ha camnT
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PacyeTHoe 3HayeHuWe npeaena Tekydectu Rpo2/: ANA aNOMUHKUA
W ero CniaBoB B OTOXXEHHOM COCTOAHUU

PacueTHan PacueTHoe 3HaueHuWe npeaena tekyyectu Ryo2, Mla, Ana antommHma n ero cniasos

TemnepaTypa
CTEHKM COCYAA | agr] <5, ALIOM, AZI1M, AMuM, AMr2m, AMr5M,
nan ar:u;apaTa, ASM <*> ALM AMuCM AMr3M AMreM

20 24 30 50 70 110

50 23 29 47 70 103

100 21 27 43 70 92

150 20 25 40 57 87

<*> 1nA ToNWUH He bonee 30 MM, ANA OCTaNbHbIX MaTepManos - He 6onee 60 mm.

MpumeyaHua

1 MexaHun4yeckme cBoncTea Tpyo6 M3 antommHmnsa A85M, INCTOB U NAUT U3 aIFOMUHUA MapPOK A85M,
A8M ToAWwMHOM cBbiwe 30 MM M OCTajlbHbIX MApPOK cBbille 60 MM AO0NXHbl COOTBETCTBOBATbL
HOPMATUBHbIM AOKYMEHTaM.

2 3HayeHuA Rpo2 ANA aNIFOMUHUA U ero CNJ1aBoB B OTOXKEHHOM COCTOAHUN.

PacyeTHoe 3HayeHue BpeEMEHHOro conpotmnBneHuA Rm/t
Aana aAloMMHUA U ero Cn1aBoB B OTOXXXXEHHOM COCTOAHUN

PacuetHan PacyeTHoe 3Ha4eHMe BpemMeHHOro conpotusnenmnsa Ry, MrMa, ona antommHnA u ero

TemnepaTypa CnnaBoB

CTEeHKM cocyaa

MM annaparTa, A85M <*>, Aﬂ,OM, Aﬂ,lM, AMLI,M,AMLI,C AMFZM, AMr5M,
°C A8M <*> AOM M AMr3M AMreM
20 60 60 120 170 260
50 55 56 115 170 257
100 47 50 105 170 252
150 39 39 85 154 210

<*> 1nA ToNWwmH He 6onee 30 MM, A41A OCTaNbHbIX MaTepManos - He 6onee 60 mm.

MpumeyaHua

1 MexaHun4yeckume cBoncTea Tpyb U3 antommHmnsa A85M, INCTOB U NANUT U3 aIIOMUHMA MapoK A85M,
A8M TonwmHoM cebiwe 30 MM M OCTaJibHbIX MApPOK - CBbilwe 60 MM A0/KHbl COOTBETCTBOBATL
HOPMATUBHbIM AOKYMEHTaM.

2 3HayeHuAa R, oNA aItoOMUHMA U ero CN1IaBOB B OTOXKKEHHOM COCTOAHUN.

N3 Ha caiit

Tabnuua 6.10

Tabnuua 6.11

Tabnuua 6.12
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PacueTHoe 3HauYeHWe nNpesena Teky4ecTn Rpi o/t
AN MeAM 1 ee CNiaBoB

PacueTtHasn PacueTHoe 3HaueHWe npeaena Tekyyectu Rp10, MMa, ona meam u ee cnnasos <*>
TemnepaTypa
CTEHKM cocyaa
UKW annapara, M2 M3 M3p f|63, NC59-1 J1062-1 ﬂ)‘KMLl,59-1-1
°C
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

<*> 3HayeHua Rpio 419 MeauM M ee CMNiaBOB NpuBeAeHbl AnA ToAwuH oT 3 go 10 mm B

OTOXXEHHOM COCTOAHUMN.

PacuyeTHoe 3HayeHue BpeEMEHHOro conpotmneneHuA Rm/t

AN MeAu 1 ee CniaBoB

PacueTtHasn PacueTHoe 3HaYeHMe BpeMeHHOro conpotneneHua Ry, MMa, ona megm n ee
Temnepartypa cnnasoB <*>
CTEHKM cocyaa
wm arlgapaTa' M2 M3 M3p | N63,/1C59-1 | N1062-1 | /IKMu59-1-1
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

<*>3HaueHus R, Ana meam v ee cniaBoB NpueeAeHbl AN TONLWMH OT 3 10 10 MM B OTOXKEHHOM

COCTOAHUM.
PacyeTHOe 3HaueHue npeaena TekyyecTu Rpo,2/t
ONA TUTaHa U ero CcnNi1aBoB
PacueTHasn PacyeTHble 3HaYeHUA npeaena Tekyvyectn Ryo2, MIMa, ona TTaHa n ero
Temnepartypa CNaBoB
N3 Ha caiit

Tabnuua 6.13

Tabnuua 6.14
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CTEHKM cocyaa nnm BT1-0 0T4-0 AT3 BT1-00
annaparta, °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 - -
PacyeTHoe 3HaYeHMe BPEMEHHOrO COMPOTUBAEHUA Ryt
A7 TUTaHa M ero CniaBos
PacueTHan PacyeTHble 3HaYeHNA BpeMeHHOro conpoTmneieHna Ry,, MMMa, ana TntaHa n ero
TemnepaTypa CnnaBoB
CTEHKM cocyaa nnm
annapara, °C BT1-0 0T4-0 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 - -
NG Ha caift

Tabnuua 6.15
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PACYETHbIE 3HAYEHUA MOAY/NA NPOAO/IbHOM YNPYTOCTH

PacueTHoe 3HauYeHne Moayns NPOA0/bHOMN YNPYrocT! MaTtepranos

Mogaynb npogonbHol ynpyroctv (10°E), MMMa, npu Temnepartype, °C

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

Yrnepogucrble n
HU3KONIErMpPOBaHHbIE
cTanm 1,99 191|186 |1,81|1,76 |1,71|1,64 | 1,55| 1,40 - - - - -
Tennoyctoiiumsble U
KOPPO3NOHHO-CTOMKME
XPOMMUCTbIE CTaNmn 2,15(2,15(205(198|195|190|184|1,78|1,71|1,63|1,54| 1,40 - -
KaponpouHbie n
YKapocCToinKue
AYCTEHUTHbIE CTaNnun 1
cnaaBbl Ha
YKeNne3oHuKeieBon
OCHOBe 2,00(200|199(197|194 19018180 |1,74|1,67|1,60| 1,52 1,43 1,32
ANOMUHUIA U ero
cnnaBbl 0,72 | 0,69 | 0,67 - - - - - - - - - - -
Meab 1,24 11,21 |1,19| 1,17 | 1,15 - - - - - - - - -
Cnnasbl Ha OCHOBe
mean 1,05| 1,02 | 1,00 | 0,98 | 0,97 - - - - - - - - -
TutaH 1,15 1,10 | 1,06 | 1,01 | 0,95 | 0,88 - - - - - - - -
Cnnasbl TUTAHA 1,10 | 1,06 | 1,02 | 0,96 | 0,90 | 0,83 | 0,76 | 0,70 - - - - - -
< Ha calT

MpunorxkeHue B
(cnpaBoyHoe)

Tabnuua B.1
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KO3®®UUMNEHTbI NTMHENHOTIO PACLLUMPEHMA

KoaddpunumeHTbl AMHENHOro pacimpeHmn

PacueTHoe 3Ha4yeHMe KoapodumumeHTa
o1
nuneiinoro pacwnpenna (10°a™ ) npu
Mapka maTtepunana TemnepaType °C
20-10 | 20-20 | 20-30 | 20-40 | 20-50
0 0 0 0 0

C13, 10, 20, 20K, 09r2C, 16IC, 17IC, 17I'1C, 10raci,
10r2, 09r2 11,6 12,6 13,1 13,6 14,1
12XM, 12MX, 15XM, 15X5M, 15X5M-Y 11,9 12,6 13,2 13,7 14,0
10X2M1A-A 12,1 12,7 13,2 13,7 14,0
08X22H6T, 08X21H6M2T 9,6 13,8 16,0 16,0 16,5
12X18H10T, 12X18H12T, 03X17H14M3,
10X17H13M2T, 10X17H13M3T, 08X18H10T,
08X18H12T, 03X18H11, 08X17H13M2T,
08X17H15M3T, 10X14r14HAT 16,6 17,0 18,0 18,0 18,0
03X21H21MATB 14,9 15,7 16,6 17,3 17,5
06XH28MAT, 03XH28MAT 15,3 15,9 16,5 16,9 17,3
08X18I8H2T 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, AIOM, A 1M, AMu, AMr2, AMr3, AMr5,
AMr6, AlM 24,8 24,8 14,4 14,4 15,3
M2, M3, M3p, 163, 1C59-1, 1062-1, NHKMu59-1-1 16,7 17,5 - - -
BT1-0, BT1-00, OT4-0, AT3 8,8 8,9 9,3 - -
N3 Ha camnt

MpunoxkeHune I
(cnpaBouHoe)

Tabnuua .1
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MpunoxkeHue [

(obasaTenbHoe)
KO3 PULUMEHTbI NPOYHOCTU CBAPHbIX U NAAHDIX LLUBOB
Tabnuua 4.1
KoaddmumneHTbl NPOYHOCTM CBAPHbIX LWBOB A4/1A COCYA0B M annapaTos
13 CTa/In U CM1aBOB Ha }Kene30-HUKeleBOM 0CHOBe
KoaddpuumeHT NnpoYHOCTN CBAPHbIX LLBOB ANA
COCYA0B M annapaToB M3 CTa/n U CNAaBOB
B 6 OnnHa OnunHa
nA, CBApHOrO WBa U cnocob cBapKku
A cBap P KOHTPOMPYyEMbIX KOHTPOINPYEMbIX
LIBOB OT 0bLLEeN LIBOB OT 0bLLen
OJIMHbI COCTaBAAET | AJIMHbI COCTaBASET OT
100% <*> 10 po 50% <*>
CTbIKOBO ABYCTOPOHHMI C NO/IHBIM
nponnaB/fieHUeM UM YII0BON ABYCTOPOHHUI C
NO/IHbIM NPOM/aaB/ieHNemM TaBPOBOIro COeANHEHUS,
BbINO/IHSIEMbI aBTOMATUYECKON U
NnoJslyaBTOMaTUYECKOM CBApPKOM 1,0 0,9
CTbIKOBOI C NOABAaPKOM KOPHSA LWBA C MNOJIHbIM
nponnaB/fieHUeM MU YTI0BOWN ABYCTOPOHHUI C
NO/IHbIM NPONaaB/feHUeM TaBPOBOro COeANHEHUS,
BbIMOJIHAEMbIN BPYYHYIO 1,0 0,9
CTbIKOBO LLOB, AOCTYMHbIN CBAapKe TONbKO C O4HOM
CTOPOHbI U UMEIOLMIA B NPOL,ECCE CBAPKM
MeTaN/IMYECKY0 NOAKNAAKY CO CTOPOHbI KOPHSA LUBA,
npueratoLLyto No BCel A/IMHE LWBaA K OCHOBHOMY
MeTanny 0,9 0,8
Yrn0BoOW ABYCTOPOHHUI C HEMOJTHLIM
nponnasieHnem TaBpoBOro coeanHeHusa 0,8 0,65
CTbIKOBO, BbINO/IHAEMbII aBTOMATUYECKOM U
NMolyaBTOMAaTMYECKOM CBAPKOM C OA4HOM CTOPOHbI C
$NOCOBON MM KEpaMUYECKOM NOAKIaAKOM 0,9 0,8
CTbIKOBOI4, BbINOJHAEMbI BPYYHYHO C O4HOM
CTOPOHDI 0,9 0,65
<*> 06beM KOHTPOJIA onpeaenaeTca TeEXHUYECKMMU TpeboBaHUAMKN Ha N3TOTOB/IEHME.
Tabnnua 4.2
KoaddurumeHTbl NPOYHOCTM CBAPHbIX LWBOB 411 COCYA0B
W annapaTos M3 aIlOMUHUA U ero CN1aBoB
KoadodumumeHt
Buz cBapHOro wea 1 cnocob ceapku NPOYHOCTH
CBapHOro WBa
s Ha cauT 41


https://tk-expert.ru/

CTbIKOBOM A,BYCTOPOHHMI C NOAHbBIM NMPONAaBJeHUEM, OAHOCTOPOHHUN C
TEXHOJIOrMYECKOM NOAKIAAKON, BbIMOJHAEMbIE CBAPKOM B 3alMTHOM rase uam
NAIa3MeHHOM CBAPKOW; Yr10BOMN ABYCTOPOHHUI C NOSHBIM NPOMNIaBAEHUEM
TaBPOBOro COEANHEHMSA, BbINMOJIHAEMbIN CBAPKOW B 3aLUMTHOM rase 0,90
CTbIKOBOM O4HOCTOPOHHWUI C NOAHBIM NPONAABAEHNEM, YINIOBOM
OZAHOCTOPOHHUI C MOMHBIM MPONJIaB/NIEHUEM TaBPOBOIr0 COEANHEHUSA,
BbINOJ/IHAEMbIE CBAPKOW B 3aLLUTHOM rase 0,85
CTbIKOBOM ABYCTOPOHHMUI C NONHbBIM MPOMJIAB/JIEHUEM, BbIMOHAEMbIN PYYHOM
[OyroBoW cBapKow 0,80
CTbIKOBOM O4HOCTOPOHHMI C HEMOAHBIM NPOMNAABAEHUEM, YI/IOBOM C HEMOHbLIM
nponaaB/ieHMeM TaBpPOBOro COeANHEHUS, BbINOIHAEMbIE BCEMU cnocobamm
CBapKu 0,75
KoaddurumneHTbl NpOYHOCTM CBAPHbIX M NasAHbIX LBOB
[ONA COCyA0B W annapaTos U3 Mmegu 1 ee Cr/iaBoB
Koadppuunent
NPOYHOCTH

Buna cBapHOro wea nam NasHoro CoOeaAnHeHNA v cnocob CBapku

CBapHOro UK
MaAHoOro LWBa

CTbIKOBO ABYCTOPOHHMI C NO/IHBIM MPOMNIaBAEHMEM, CTbIKOBOM C NOABAPKOM

KOpPHA WBa, CTbIKOBOW OAHOCTOpOHHMﬁ C TEXHONIOTNYEeCKoM I'IOLI,KJ'Ia,EI,KOﬁ,

BbIMOJIHAEMble aBTOMATHUYECKOM p,yrosoﬁ CBapKOVI HeNnNaBAWMMCA INEKTPOAOM

B 3alUMTHOM rase 0,92
CTbIKOBO ABYCTOPOHHWI C MOJIHLIM MPOMNJIaBNEHUEM, CTbIKOBOM C NOABaPKOWN

KOPHS LWBA, CTbIKOBOM O4HOCTOPOHHMIN C TEXHONOTMYECKOWN NOAKAAAKON,

BbIMOJIHAEMbIE PYYHOW MM NOSYaBTOMATUYECKOM CBAPKOM OTKPbLITOM Ayroi

HenaBAWMMCA 3N1EKTPOAOM MM aBTOMATMUYECKOW CBapKoW noa ¢atocom 0,90
CTbIKOBOM ABYCTOPOHHMUI C NOMHLIM MPONIaB/JeHUEM, BbIMOJHAEMbIN Py4HOMU

OyroBow cBapKow 0,85
CTbIKOBOM O4HOCTOPOHHUI C TEXHO/IOFMYECKOM NOAKAALKON, BbINOHAEMbIM

pPy4YHOW AyroBoW CBapKoM 0,80
MaAaHoe BHaxnecTky 0,85

KoaddnumeHT NpoyHOCTN CBapHbIX WBOB AN COCYA08B

M annapatosB U3 TUTaHa U ero Cn1aBoB

Bua cBapHOro wea 1 cnocob ceapku

KoadpduumeHT NpoyHOCTU CBAPHOTO LWBA

OnnHa
KOHTPOJINPYEMBbIX
LIBOB OT 0bulel
ONMHbI cOCTaBAseT
100% <*>

OnviHa
KOHTPO/INPYyEMBIX
LIBOB OT 0bLUIel
OJWHbI COCTaBASET OT
10 po 50% <*>

Ha caut
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CTbIKOBOW 4,BYCTOPOHHUI C MONHBIM
nponaaBneHNeM, BbINOJHAEMbI aBTOMATUYECKOM
cBapKoW nog GpAtocom, aBTOMaTUYECKOM MU PyYHOM
CBapKOM B cpejie aproHa unu renns

0,95

0,85

YrnoBo ABYCTOPOHHMI C NOAHbBIM NPOMNAaBAEHUEM
TaBPOBOro COeAMHEHUSA, BbIMNOHAEMbI A
ABTOMATMYECKOM MK PYYHOI CBApKoOI B cpeae
aproHa unu reams

0,90

0,80

YrnoBoW f,BYCTOPOHHMWI C HENOJTHbIM
nponiasjeHNnemM TaBpPOBOIro COeANHEHUA

0,80

0,65

CTbIKOBOM, AOCTYMHbIN K CBapKe C O4HOM CTOPOHbI B
3aWMTHOM cpese aproHa Uan reamnsa npu
obecneyeHnn 3aLnTbl C 06PaTHOMN CTOPOHbI

0,70

0,60

<*> 06bem KOHTpOAA onpeaenaeTca TeEXHU4ECKUMMU TDE6OBaHMHMVI Ha U3rotossieHune.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEANMHEHUE

TEXKPAHOHEPIO

OpraHM3auMs OKasbiBaeT KOMIJleKcbl pa6orT:

e JKCnepTU3a NPOMBILLINIEHHOM 6e30MacHOCTU TEXHUYECKMX YCTPOMCTB, 30aHUA W

JKCnepTHbie
ycnyru no COOPYMEHWIA, IOKYMEHTALMM Ha OMaCcHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)
npomMbiwneHHod | o 0bcnefosaHe CTPOUTENIbHBIX KOHCTPYKLIWIA, 30aHMIA, COOPYMEHWIA.
6esonacHocTn | e Paspabotka nnaHos Meponpustui (MJIA, TIMJIA), TMJIAPH, TexHONMOrM4eCKX
PErfiaMeHToB, NacropTOB TEXHUHYECKMX YCTPOCTB, TEXHUYECKOE OCBUAETENLCTBOBAHME.
KoHcynbTauuoH-| e [IpoMbilunieHHbI ayauT NpeanpuATUN, T.e. NpoBeaeHe 06creqoBaHnA npeanpua-

Hbie ycnyru no
NpOMbILLUIEHHOMN
6e3onacHocCTH

TWIA Ha COOTBETCTBYIE TPEOOBAHWAM MPOMBILLIIEHHOV 6E30MacHOCTL.

o Upentndurauma n knaccupurauma 00 no yeTbipeM Kaccam OnacHoOCTK, COMNpo-
BOMOEHME B PocTexHaa30pe.

e [lomMoLLb Npy NULLEH3UPOBaHUM AeATeNIbHOCTH Ha aKennyaTauuio 00.

NMpoekTupoBaHue

¢ [IpoeKTpoBaHMe HOBbIX NPOU3BOACTB.

o UHKeHepHbie u3bickanuaA (0bcneoBaHie, OLieHKa COCTOAHWA).

e Pa3paboTHa NpPOEKTOB TEXHWUYECKOro NepeBOOPYHEHUA, KOHCEepBaLUuK,
nmkemaaumm Or10.

* HerocynapcTBeHHas 3KcnepTvsa MPOEKTHOM [OKyMEHTALWK, COMPOBOMIEHVE Mpu
MPOXOMKOEHM MOC. 3KCTEPTV3bI POEKTHOM [OKYMEHTaLMM.

e 3HeproayauT - NPOBEAEHWE 3HEPreTU4eCKVX 0BCnenoBaHNiA C COCTABIEHWEM SHEPIO-
MacropToB, BKioYan TeMnoBM3VOHHOe 06CNe0BaHME 30aHINN ¥ COOPYMeHUiA, paspaboTka
nporpamMMm 3HeprocbepereHus.

ePa3pabotka cxeM TennocHabxeHus, BOAOCHabXeHWA, 3neKTpocHabeHus
HaceneHHbIX NYHKTOB.

OueHkKa
COOTBETCTBMSA

e Ceptudmrauma obopynoBaHmua Ha cootBerctBue pernameHtam: TP TC 010/2011;
TPTCO011/2011; TPTCO16/2011; TPTC032/2013; TPTCO04/2011; TPTC020/2011.

* OueHKa cooTBeTCTBUA NUPTOB (OEKapaLmA, NOTHOE U NEePUOAVYECKOE TEXHNYECKOE
OCBUETENLCTBOBAHUE).

e CneuvwanbHan oLeHKa ycnoBui Tpyaa ( paboumx Mecr).

O6yueHue,
arrecraumsa

« [podeccvoHansHoe obyyeHue (bonee 150 paboumnx npodeccuin). MNpeaaTrectaumoHHan
rnogroToBka (MpoMbilLneHHaA 6e3onacHocTb, 3nektpobesonacHocTb). OxpaHa Tpyaa.
MNorapHan be30nacHoCTb.

o ATTECTaLVMA NabopaTopuii U CNELManmCTOB HepaspyLLaloLLero KoHTposA (JTHK)

JkKonornyeckas
6e3o0nacHoOCTb

» PazpaboTka npoextos 1B, M/C, obocHoBaHWe AeATeNbHOCTY MO 0BpaLLIEHMIO C 0TX0Aa-
MU,

B 60860TH8 NPOEeKTOB CaHUTapHO-3aLLMUTHOM 30HbI NpeanpuATUA (C33).
« JlabopaTopHble UccreoBaHuA, 0THop 1 NepBryHanA 0bpaboTka npob.

CtpouTtenbcTBO,
MOHTaX

o INEKTPOMOHTaHbIE, 3/IEKTPOPEMOHTHBIE V1 AMEKTPOU3MEDPUTENbHBIE PAbOTHI.
o VICTIbITaHWA M U3MepeHus 3NeKTPOYCTaHOBOK NOTPEOUTENEN.

o MoHTa, HanaKa, PEMOHT U TEXHNYECKOE 06CNyHMBaHVe npubopoB. 6e3onacHocTy.

Lo —

Haw caut: krantest.ru Telegram-kanan: @tke_bot
Ky3sHeyoB Makcum bopucosuy

MouTa: po@tke.ru

TenedoHbi: +7 (4922) 33-15-50, +7 (910) 174-84-80

17.11.2019
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