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Mpepgucnosue

1 NOArOTOB/MIEH OAO «3HepromalumHocTpouTenbHblit AnbsHe» (OAO «3OMANbSAHC») Ha OCHOBe
COBCTBEHHOTO NEPEBOAA Ha PYCCKUIA A3bIK @aHIN0A3bIYHON BEPCUM CTaHAapTa, YKa3aHHOro B MyHKTe 4

2 BHECEH TexHun4yeckumMm KomMuTeToM no cTaHgapTusauun TK 244 «O6opypoBaHue aHepreTuyeckoe
cTauvoHapHoe)»

3 YTBEPX/EH W BBEJEH B JEVCTBUE MNpuka3om ®efepanbHOTO areHTcTBa Mo TEXHUYECKOMY
perynnpoBaHuto 1 MeTposornu ot 6 ceHTabpsa 2013 r. Ne 933-cT

4 Hactoawuii ctaHAapT ABNsSeTCS MOANMLMPOBAHHLIM MO OTHOLWEHWIO K EBponeiickomy ctaHAapTy
EH 12952-4 -BopgoHarpeBaTefibHble G0iNepbl 1 BCnoMoraTe/ibHble ycTaHoBKM. YacTb 4. PacuyeT BeposTHOW
NpOAO/IKUTENBHOCTM Cpoka cnyx6bl 6oiinepa- (EN 12952-4 «Water-tube boilers and auxiliary installations —
Pan 4: In-service boiler life expectancy calculations». MOD), nyTem BK/IOUYEHUS B HEr0 AOMOSHUTE/IbHbIX
Tpe6oBaHNii, OTMEYEHHbIX KypCUMBOM, OOBSACHEHME KOTOpbIX MNPUBEAEHO BO BBEAEHUM K HaCTOALEeMY
cTaHaapTy.

Mpu NpYMeHeHNn HacTofALero ctaHjapTa PeKoMeHAYeTCs MCMO/b30BaTb CCbIIOYHbIE HALMOHasIb-
Hble cTaHAapTbl, pa3paboTaHHble Ha OCHOBE COOTBETCTBYIOLMX MEXAYHAPOAHbIX WM EBponericknx cTaH-
fapToB

5 BBEJEH BIEPBbIE

6 MEPEW3OAHWE. lekabpb 2016 T.

MpaBuna NpUMEHEeHUs HacTOoAWEro craHgapTa YyCcTaHoB/eHbl B cTaTbe 26 ®defepanbHOro
3aKoHa 0T 29 mioHs 2015 1. Ne 162-93 «O cTaHgapTu3auuu B Poccuiickoii ®egepauum». NHgopmaums 06
M3MEHeHNAX K HacToswWweMy cTaHgapTy nybnukyeTcs B eXerogHom (Mo COCTOAHWIO Ha 1 aHBaps
TeKylero roga) MHQOpPMaLMOHHOM yKaszaTene «HauuoHanbHble CTaHfapThi». a ohuumnanbHblli TeKCT
MU3MEeHeHW 1 NoNpPaBoK — B €XeMeCcsAYHOM MHOPMaLMOHHOM yKka3aTene «HaunoHanbHble cTaHaapThi».
B cnysaB nepecmoTpa (3aMeHbl) WM OTMEHbl HacTOSWEro cTaHgapTa CooTBeTCTBYyLee
yBefjoMNeHne 6yaeT onybnnmkoBaHo B 6vkaiiLleM BbiNycke eXemMecsayHOro MHhopMaLoHHOro ykasaTens
«HaunoHanbHble  cTaHaapTbi». CoOTBeTCTBYWWAA WHpopmauns, yBeAOMNEHUS U  TEeKCThI
pasmMellalnTCca Takke B MHOPMAaLMOHHOM cucTeme 06Lero nonb3oBaHns — Ha oduumanbHOM caiiTe
PefiepanbHOr0 areHTCTBa MO TEXHUYECKOMY PerynvpoBaHuilo u MeTposiorum B ceTu WHTepHeT
(wmv.gost.ru)

© CraHgapTuHdopm. 2016

HacTosimii ctaHpapT He MOXET GblTb UCMO/Ib30BaH WM YACTUYHO BOCMPOW3BELEH, TUPAXMPOBAH U
pacnpocTpaHeH B KauecTBe OCMUMANbLHOTO M3faHus 6e3 paspelleHus ®eaepasnbHOro areHTCTBa Mo
TEXHWYECKOMY PEry/IMpoBaHMI0 U METPOOTMK
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BBepeHue

HauponanbHbili ctaHgapT FOCT P 55682.4 paspa6otaH OAO «3MANbSHC»

Cepua craHgaptoB EH 12952 cocTouT u3 cnefywolimx vacteil, 06beAMHEHHbIX Mof 06LWMUM
Ha3BaHveM «KoTnbl BOAOTPY6HbIE U KOTE/IbHO-BCMOMOraTesibHoe 060pyoBaHne»:

e Yactb 1. O6LMEe NOMOXKEHUS.

* YacTb 2. MaTepuansbl Ana yacTeii koTna, paboTalowmx nof AaBneHueM, a Takke A8 KOTeNbHO-
BCMOMOraTesisHoro 060pyoBaHus.

e YacTb 3. KOHCTPYKLMS 1 pacyeTbl AN18 YacTeil KoTna, paboTatwmux nog gasneHuem.

* YacTb 4. PacyeT B npovecce akcnayaTauuy npegnonaraeMoro cpoka ciyxobl koTna.

* Yactb 5. KOHCTPYKTUBHOE WCMOJSIHEHVWE W TEXHO/I0TUS MPOM3BOACTBA YacTeil KoTna, paboTaroLmx
noj fAasneHnem.

- YacTtb 6. KOHTPO/b 1 UCMbITaHWA B NpoLiecce U3roTOB/EHUS, AOKYMEHTALMSA 1 MapKupoBKa yacTei
KoTna, paboTalLwmx nog fasreHneM.

¢ YacTb 7. TpeboBaHuUs kK 060py0BaHuioO A1 KOT/10B.

- YacTb 8. TpeboBaHMA K TONKam KOT/I0B, paboTaloLmX Ha XUAKAX U ra3006pa3Hbix TonamBax.

- YacTtb 9. TpeboBaHuA K TONKam KOT/I0B, paboTaloLWmnx Ha MblfeyrosibHOM TOM/UBE.

* YacTb 10. TpeboBaHus K 3alMTHbIM YCTPOCTBAM OT NPEBbILLEHNS AONYCTUMOrO AaB/EeHNS.

- YacTtb 11. Tpe6oBaHUA K YCTPOWCTBAM OrpaHMYeHWs, a Takke K KOHTypam 3aliuTbl KOT/OB W
KOTe/1IbHO-BCNoMoraTeIbHoro 060py0BaHus.

- YacTtb 12. TpeboBaHusa NO Ka4yecTBy NUTATE/IbHON 1 KOTN0BOW BOAbI.

¢ YacTb 13. TpeboBaHMA K yCTaHOBKaM ra3oouncTku.

- YacTb 14. TpeboBaHWA K ycTaHOBKaM CHVXEHWS OKUC/IOB a30Ta AbIMOBbIX ra30B.

- YacTb 15. NpremMoyHble nucnbitTaHus.

e Yacte 16. TpeboBaHua K KOT/laM C KOJIOCHUKOBbIMW pelueTkamu, a TakKke K koTnam cC
NCeBA0OXMKEHHBIM KANALLMM C/I0EM.

« CR 12952-17. PykoBogsllee yka3aHMe MO MPUB/IEYEHUID HEe3aBUCUMOIN OT lM3roTtoBuTens
WHCNEKTUPYIOLLEe opraHnsaumm.

XO0Ta ykasaHHble Bbllwe yactvu EH 12952 MOXHO NprvOGpecTV KaxAayw OTAEesbHO, HeobXxoAumo
3aMeTuTb, 4YTO BCE YacTW ABMAATCA B3aMMOCBA3aHHbIMW. Takum 06pasoM, MNpU KOHCTPYMPOBaHWM W
M3roTOBMIEHMN KOT/IOB BOAOTPYOHbIX M BCMOMOratesibHOro 060pygoBaHus, MOoTpebyeTcs npvMeHeHue
HeCKONbKMX YacTeli 0AHOBPEMEHHO C LieNbio y0B/IeTBOPEHUS BCeX TPe60BaHWl HAaCToALWero ctaHaapTa.

NMpumMeyaHune - YacTb 4 He TpebyeTcs Ha 3Tane NPOEKTUPOBAHUS, U3rOTOBMEHNS N MOHTaXa KoTna.

MpunoxexHua A n B HacToawero ctaHgapTa ABMATCA CNPaBOYHbIMU.
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HAUMWOHANBbHbBIN CTAHOAPT POCCUMNCKOW GELEPALUMN

KOT/bl BOAOTPYBHbIE M KOTE/IbHO-BCIMOMOTIATE/IbHOE OBOPYOBAHVE
Y acTtb4
PacueT B npouecce akcnayatauum npegnosiaraeMoro cpoka cnyx6bl koTaa

Water-lube boilers and auxiliary installations. Part 4. In-service boiler life expectancy calculations

fata eBegeHns — 2015—01—01

1 O6nacTtb NpUMeHeHns

HacTtoswwmii ctaHgapT NpUMeHsieTcs K BOAOTPYOHbIM KoTnam, kak onpegeneHo no FOCT P EH
12952-1.

B HacTosiwlem cTaHgapTe oOnucbiBalOTCA Npoueaypbl  pacyeToB HakonaeHus Aedopmauuu
non3yyecTn W/uam cTeneHn HaKoMIeHUs YCTasoCTV COCTaBHbIX YacTel koTna B npouecce paboTbl. [laHHble
pacyeTbl He TpebyeTcs BbIMO/HATb U3rOTOBUTENIO, TaK KaK OH He SIBNSETCA OTBETCTBEHHLIM B COOTBETCTBUM
C TpeboBaHMSAMUN HACTOALLEro cTaHgapTa.

2 HopmaTuBHbIE CCbIJIKN

B HacTosAwem craHgapte MpUMEHEHbl AaTWpoBaHHble U HeAaTMpPOBaHHbIE CCbIIKM Ha gpyrue
cTaHgapTbl u/wnu knaccudukaTopsbl. JaHHble CCbIIKM LUTUPYIOTCA B COOTBETCTBYIOLIMX MecTax TekcTa, a
ny6nnkauuy npueefeHsl B KOHLE TekcTa ctaHgapTa. Mpu gaTupoBaHHbIX CCblfikax nocneyolme pejaxymm
MeXAyHapOoAHbIX CTaHAAPTOB WAN U3MEHEHWI K HUM AeACTBUTENbHbI /1S HACTOALWEero ctaHgapta TOsbKo
nocne BBEAEHUS W3MEHeHW K HacToswemy cTaHAapTy WaM nyTeM MOAroTOBKM HOBOW pefakuum
HacTosLlero npoekrta HauvoHasnbHOro crtaHgaprta. py Ha/MuMu HefaTUPOBAHHbLIX CCbUIOK VMEeT Cuiy
nocnegHee nsgaHvie NpuBefeHHOro ctaHAapTa (BKoYas U3MeHeHus).

FOCT P EH 12952-1—2012 KoTnbl BOAOTPYOHble W KOTe/bHO-BCMOMOratesibHoe 060pyAoBaHue.
Yactb1l:06wume nonoxenus (EH 12952-1:2001 KoT/ibl BOAOTPY6OHbIE 1 BCIOMOraTesibHble ycTaHoBkM. YacTb 1.
O6Lme NonoXeHns)

FOCT P 55682.3—2013/EH 12952-3:2001 KoTnibl BOAOTPYOHble K KOTeNbHO-BCMOMOraTesibHoe
o6opygoBaHmne. YacTb 3: KOHCTpyKUMA U pacuyeTbl AN 4yacTeli koTna, paboTawowumx nog gasneHunem (EH
12952-3:2001 KoTnbl BOAOTPYOHbIe M BCnoMoratesibHble ycTaHoBKM. YacTb 3. lNpoekTMpoBaHue n pacyet
feTaneii, paboTaloLWwmnx nog gasneHnem)

MpumeyuaHue - lNpu NoNb30BAHAU HACTOSLMM CTAHAAPTOM Lenecoo6pasHo NpoBepuTh AelicTBue
CCBIIOYHbIX CTAHAAPTOB B NH(OPMALMOHHOW CUCTEME OBLLEro Mo/b30BaHUSA - HA OULMANLHOM caiiTe defepasbHOro
areHTCTBa No TeXHUYECKOMY PEerysiMpoBaHui0 U MeTPOIoruy B CeTU UHTEpHEeT AU Mo eXerogHoMy WH(OpMaLMoHHOMY
ykasatenio «HauuoHasbHble CTaH4apTbi», KOTOPbI Ony6/MKOBaH MO COCTOSHMIO HA 1 siHBaps Tekyllero roga, u no
BbIMyCcKaM eXeMeCsiYHOro VHgOPMaLMOHHOTO yKkasaTens «HauMoHanbHble CTaHAApTbI» 3a Tekyluii rog. Ecnv 3aMeHeH
CCbINIOYHbIN CTAaHAAPT, HAa KOTOPLIK AaHa HeAaTUPOBaHHAs CCblIKA, TO PEKOMEHAYETCsl MCMO/b30BaTh AeiCTBYIOLLYI0
BEpPCUI0 3TOr0 CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B AAHHY0 Bepcuio W3MeHeHWil. ECnM 3aMeHeH CCbI/IOYHBbII
CTaHAapT, Ha KOTOpbIii JaHa AaTMpOBaHHAs CCblfKa, TO PEKOMEHAYeTCs UCNo/b30BaTb BEPCUI0 3TOr0 cTaHzapTta c
yKasaHHbIM Bbllle rofoM yTBepXAeHWs (MpuHATUA). ECM nocfe YyTBEPXAEHUS HACTOSALWEro ctaHAapTa B CCbIIOYHbIN
CTaHAapT, Ha KOTOpbIii AaHa AaTWpoBaHHAas CCblfika, BHECEHO W3MeHEeHWe, 3aTparvuBaloliee MOJIOXKEHWEe, Ha KOTopoe
faHa CCblika, TO 3TO MOJIOKEHUE PEKOMEHAYETCS MPUMEeHsTb 6e3 yyeTa AAHHOTO M3MEHEeHWsi. ECAn CCbifouHbli
CTaHAapT OTMeHeH 6€e3 3aMeHbl, TO NO0XeHMe, B KOTOPOM faHa CChiNka Ha Hero, pekoMeHAyeTCsl MPUMEHATb B YacTu,
He 3aTparvmBanLLeli 3Ty CCblKy.

MN3genve oguymansHoe
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3 TepMuHbI 1 onpegeneHus
B HacTosiwem cTaHAapTe npuMeHeHbl TepMuHbl 1 onpegenedunsa no FOCT P EH 129521
4 YcnoBHble 0603Ha4YeHUS U COKpaleHns

[na BbINOMHEHUS Ha3HAYeHUs HacTOsAWEero craHgapta [O/DKHbI  MPUMEHATHCA  YCNOBHbIE
0603HaYeHNs U COKpaLleHusl, ykazaHHble B Tabnuue 4-1 FTOCTP EH 12952-1.

5 O6ume NonoxeHms

PacueTbl MOryT ObITb BbINO/IHEHbI C NPVMEHEHWeM WHBEpPCUMM pacyeTHbIX dopmyn. B pacyeTax
JomkHa OblITb uMcnofnb3oBaHa u3MepeHHas (chakTuyeckas) TOJILIMHA CTEHKM KOMMOHEHTOB. Jlloboe
yMeHbLUEeHNe TOJLMHbI CTEHKWU, KOTOPOE MOXET NPOUCXOAUTbL U3-3a KOPPO3UU U 3PO3UN B TEYEHME CPOKa
CNyx6bl, BNAOTb 40 BPEMEHW aHanunsa, cnefyeTt NpyHMMaTh BO BHUMaHue cM. nyHkT 5.7 TOCT P 55682.3.

Paboyaa Temnepatypa, AaBneHne 1 0COBEHHO BeNUYMHA U3MEHEeHWId Harpysku 4acTo OTAuMYalTCs
OT OLeHOK, NCMO/b3yeMbIX B MPOEKTHOM pacuyeTe. Takum 06pas3om, yyeT peasibHbIX YC/I0BUA MOXET MOMOYb
npefoTBPaTUTb HEOXWUAAHHbIA paHHUA  BbIXOL W3 CTPOSi KOMMOHEHTOB. PesynbTaTbl MOryT 6biTbh
MCMOJ/Ib30BaHbl Kak PYKOBOACTBO A/11 PeleHnss O NPoBefeHNN KOHTPOMSA y3/ia Ha YCTa/IoCTHbIE TPELUUHbI
WA KOHTPOS NOP NON3y4yecT! MeTOAOM OTrnevaTka uav ibsiM ApYruMm NOAXOASALMM METOA0M.

MpumevyaHus

1 B HeKoTOpbIX Cnyvyasx BNusHue 060mx hakTopoB (NON3y4ecTy 1 YCTaIOCTH) - OKaXeTCs 3HaunTeNbHbIM. O6bIUHO
06beANHAT MexaHU3Mbl YCTa/noCTHOTO MOBPEXAEHUs U HakonneHve fedhopmauum nonasyyectn nyTeM KOPPeKTUPOBKW
KO3(hhMLMEHTOB NCNONb30BaHNs. Ecnnm Heobxoaumo, MoryT 6biTb NpuMeHeHbl 60/1eB Noapo6HbIe cnocobbl oueHku (cm. [1]).

Takum 06pa30M, KOMMOHEHTbl Heoba3aTeNIbHO [0/MKHbI GbiTb 3aMeHeHbl, ecnn pvaeTHbIVI KOS(*)q)VIU,VIeHT NCNoNb30BaHNA
okaxeTcs 6onblie eauHULbI.

2 Ansa L[eﬂeﬁ KOHTPOIA  AOJIKHbI 6bITb BblﬁpaHbI camble HarpyXeHHble KOMMOHEHTbl, MNO3TOMY Hambonee
u,enecooﬁpa3Ho npuneneyeHne K CoctaB/ieHUIo nporpamMmbl M3M9pean7| NPOEeKTNPOoBLLUKa KoT/a.

6 TpeboBaHuA K pacyeTam

6.1  PacueT NoBpexAeHus BCNeACTBME MOM3YYECTU

PacueT noBpexeHus BCeACTBME NO3YyUYecTy BbINO/HAOT B COOTBETCTBUM C NPUNOXEeHUEM A.
6.2 PacueT ycTa/IoCTHOIO MOBpeXAeHNs

PacueT yCTa/loCTHOTO NOBPEXAEHWS BbINO/HSAIOT B COOTBETCTBUM C MPUIOXKEHNEM B.

7 CucTtema aBTOMaTMyeCcKom ANarHOCTUKMN KoT/1a

Kak ykasaHO B npunoxeHun A. 60/5iee AOCTOBEPHblE pe3yfbTaTbl MOTYT ObiTb MOJyYeEHbI B Cryyae
XpaHeHns 1 06paboTkn faHHbIX B NOCTOAHHO OYHKLMOHMPYIOLLEM KOMMNbloTepe: PacueTbl N0 NpuioxexHuto B
MOTyT OCHOBbIBATbCS TOMIbKO HA KOMMbIOTEPHON pernctpaumm n obpaboTke pe3ynbLTaToB B cucteme on-line.
TakvuM 06pa3oM, NOJSIHOLEHHbI pe3ynibTaT MOXEeT O0XWMAATbLCA TOMIbKO MPU YCNOBUM YCTAHOBKM Ha KOT/e
cucTembl aBToMaTnyeckol agnarHoctukn (ACTAK). 3agelicTBOBaHHOV C MOMEHTa NepBOro nycka KoTna.
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MpunoxexHune A
(cnpaBouHoe)

PacueT noBpexXeHuii, BO3HMKaLWNX BCAeACTBME NON3YyUYecTn B
npouecce akcnayaTtayuu

Al O6wme NonoxXeHus

[laHHoe npunoxeHne pfaeT onucaHue crnocoba pacueTa HAKOMJEHHOW MnoBpexaemocTy,
BO3HUWKaloLleli BCNeAcTBME MON3YYecT B OCHOBHbIX 3/IeMEHTax KoT/a BO BpeMs akcnayatauuu. [aHHbIi
€noco6 OCHOBaH Ha M3MEPEHHbIX 3HAYEHUAX AAaBfIEHWUA U TeMnepaTypbl, NCXOAA M3 KOTOPbIX, MOTYT GbiTb
onpefeneHbl hakTnyeckoe AeiCTBylOLLEE HaMnpshKeHWe W npegnosiaraemblii CpoK Cyx6bl NpU AaHHbIX
YCNOBUAX.

PacueTHbIli Cpok cnyx06bl He 06s3aTeNlbHO coBMagaeT C PakTUYECKUM CPOKOM CryX6bl, NO3TOMY
pacyeT He06X0AMMO BECTW Ha BCEX CTaAMsAX B TEUeHWe BCei akcnnyarauuu KoTaa, YTobbl onpeaennTb ero
npeznonaraemblii CPoK C/yX6bl.

A.2 CoKpalleH1sa 1 ycnoBHble 0603HavYeHns

B pononHeHve K ycnoBHbIM 00603HayeHMsM, AaHHbIM B Tabnuue 4-1 FTOCT P EH 12952-1.
NPUMEHSIIOTCA YCNOBHbIE 0603HaYeHUs, faHHble B Tabnmue A.l.

Ta6nuya A.l- YcnoBHoe o603HavyeHne

YcnosHoe
0603HaueHMe Onucanne Eavnnua
Qp MeM6paHHOe HanpshKeHNe B SKCIYaTaLMOHHOM PexXIMe N/mm2
Top HapaboTka B 3KCM/TyaTauMoHHOM pexume 4
[Ta] Bpems 40 NpeAnonaraemMoro paspyLeHus oT No3y4ecT 4
e KoathchMuMeHT MCNoNb30BaHMs pecypca NonsyyecTy

A.3 PacuyeT 3KcnnyaTauMoOHHOTO CpokKa CAyX6bl U NOBPeXAeHUn,
BO3HUKAKOLWKMX BCreaCTBME NON3YYHECTH

A.3.1 O6uime NoNoXeHUs

PacueTt koachbchmmeHTa ncnonb3oBaHWA pecypca Nos3yyecT - 3TO CNocob, KOTOpbll yunTbiBaeT
npejLecTByoLme pexumbl pabot. OH NPOU3BOANTCA A1 3/IEMEHTOB C BbICOKO Harpy3koi Ha OCHOBaHWM
N3MEPEHHbIX pabounx TemMnepaTtyp 1 AaBEHUNA.

[na orpaHuueHns konuyectBa Tpebyembix pacyeToB M 6Gonee HarnsgHOro npeacTaB/fieHns o
pe3ynbTaTax, BeCb AvMana3oH AaBfeHus 1 Temnepartypbl, NpU KOTOPbIX 3/71eMEHT paboTasn, AO/HKEH ObiTb
pas6uT Ha OTAEe/IbHbIE Y4acTKU.

Mem6bpaHHOe HampshkeHune a<> B TOUYKE HauBbLICLUErO HArpyXeHUs B 3NIeMEeHTe [O/KHO ObiTb
NoACYMTAHO NyTEM MPUMEHEHNA PacYeTHOW (hopMy/ibl, NpWM 3TOM WCMNO/b3YEeTCA CcpefHee [AaBfieHne
Kaxgoro ydactka. Ecnu pabouee paBneHne He WU3MeEPSETCS MNOCTOSHHO B TeYeHWe 3Kcnayarauuu,
pasfeneHns Ha yyacTKM HefonyCcTUMO, U B TakMx YC/OBMAX B pacyeT BBOAUTCA BenuuMHa pabouero
pasneHus npu 100 %-i Harpyske, 4To obopaumBaeTcs 60/iee KOHCepBaTVBHLIM NPOrHo3oM. Mpy Hanuuum
JaHHbIX, MOXEeT Yy4uTblBaTbCA W3MEpPEeHHas MUHMManbHas To/llMHa CTeHkn. Ecnm oHa He 6bina
yCTaHoOB/IEHa, TO B pacyeTe cneayet 6paTb rapaHTUPOBAaHHY MUHMMASILHYIO TOMWMHY CTEHKM MaTepuana
B COCTOSIHUW MOCTaBKM.

TeopeTuyecknii cpok cnyx6bbl [Ta] Ao/mkeH 6biTb paccumTaH AN KaXA0ro HOMUHANILHOTO 3HAYeHUst
HanpsHXeHNs U NPUHATON cpefHel TemnepaTypbl. B cooTBeTcTBUM € pucyHkoM A1 (Td] MOXHO MOMYyYUTh Ha
nepeceyeHnn NMHUM HanpshkeHns Gop U HUXKHEN rpaHuLbl KpMBOW MOJSIOCkl pasbpoca npeaena AJUTeNbHOM
npoyYHocTy paBHoi 0,8RmMTic Npu cpefHeln TemMnepaType KaxAoro TeMnepaTypHoOro AvanasoHa.

[onsa HakonneHHol noBpexgaemocTu, BO3HMKawoweln BcneacTene nonsyyectn. AOfFK AN Kaxgoro
YUNTbIBAEMOrO 3HAYEeHUs1 TemnepaTtypbl/AaBneHns noayvyaeTcs npyv NOMOLLM COOTHOLLEHUS haKTUYeCcKoro
pabouyero BpemeHun Top 4719 faHHOT0 yyacTka, pa3fe/leHHOro Ha TeopeTUYeCcKnin cpok cnyxo6sl [Tai] 4nsa Toro
Xe yyacTka.

3
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Hapa6oTku Ha KaXgom uMccnefyemMoMm  ydacTke —Temnepatypa/faBneHue  JO/MKHbl - 6biTb
CyMMUpoBaHbl. py pacyeTe MPUHUMAKOTCA BO BHUMaHMe MOrPEeLIHOCTM WU3MEpeHUst napameTpoB W
TemnepaTypHble pa3Gexkn LaHHOTo yyacTka.

[onsa noBpexAeHnsl, CBA3aHHOTO C NOM3YYecTblo, A5 KAXKA0r0 ydacTka NpefcTaBnseTcs kak

A 'D' * (A.l)

HakonneHHas noBpexaaemMocTb, BO3HMKaOLWas BcneacTsme nonsyvectn Dc 3a BeCb OLeHWBaeMblli
nepvod, onpegenseTca, UcxoAa W3 npaBuia  JIMHEMHOTO  CYMMWPOBAHUSI  MOBPEXAAEMOCTEW,
CyMMUpOBaHveM 3HaueHunit 4OckK Anst Bcex OTAeNbHbIX y4acTKOB TeMrnepaTypa/aaBieHue:

A-XXN

(A2)

4  Hptfu
6 ig(>.h

PucyHok A.1 - Aunarpamma gns onpegenexnus [T,]

A.3.2 XpaHeHne B namATh KOMMbloTEPa ONepaTUBHbIX AaHHbIX

B cnyyae xpaHeHuss B nNamMsaTU ONepaTuMBHbIX [AaHHbIX, pasfefieHne Ha yyacTku MOoXeT ObITb
ucknoyeHo. [na pacyeTa TEOPETUYECKOrO cpoka Cryx6bl (Td], onepaTMBHO W3MepEHHble 3Ha4YeHus
[JaBfeHns 1 Temnepartypbl, BKIOYas BbILLEYNOMSAHYTbIE AOMNYCKU, AO/KHbI OblTb MCMOMb30BaHbI BMECTO
cpefHuX 3HayeHuii AN yyacTkoB. [lpupalieHve HakoM/eHHOV NOBPeXAaemMoCT, BO3HUKalLLeit
BC/eACTBME MON3y4YyecTu, NosyvyaeTcss B AaHHOM c/lyyae M3 W3MEPEHHOTo0 BPEMEHW, pasfefieHHOro Ha
TeopeTuyeckuii cpok cnyxoébl (cMm. Tabnuubl A.2 n A.3).

MprvmMeHsieMas Npu 3TOM KOMMbOTEPHAA Nporpamma 4o/hkHa AonyckaTb, YTOObl pe3y/ibTaTbl MOr/u
6bITb NPOBEPEHbI, KaK MUHUMYM, METOA0M NMPOWU3BOJILHOTO KOHTPO/ISA.
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Ta6nuuya A.2- CyMMUpOBaHWE AAHHLIX [ pacyeTa HaKOMIeHHOW MOBpexaaemMocTy,

BO3HWKalOLLel BCneACTBME NOMN3y4YecTn B NPOLECCe 3KCMyaTaumm

1 2 3 4 5 6 7 8 9 10 1
DnemeHT, marepuarn; d. es, &5, to, .
"o rpynna crtaam a b MM ¢ MM MM MMa & fe.7C
Nnnunsa « B A
1 13CrMod4: 5.1 m B 2920 O 240 210 755 525 530
Maponeperpesaresib- A
2 2 Konnektop n B 4190 0 390 39.0 755 510 525
13CrMo44: 5.1
Maponeperpesaresib- A
3 2 BbIXOgHasa NMHMA n B 2410 O 175 175 755 510 525
13CrMo44: 5.1
Maponeperpesareb-
4 2 BbIXOAHON n A 2500 i 200 280 755 510 525
KONNeKTop B
16CrMo44; 5.1
PUTUHT Ha A
7  perynupoBaHue m B 2250 i 28.0 20.0 804 460 465
20 Mo3; 1.2
Maponeperpesaresib- A
11 1 BbIXogHas NNHUSA n B 2410 o 140 140 804 460 475
16 Mo3; 1.1
MaponeperpesaTesib-
2 BbIXOAHOW A
12 KOMNIEKTOpP n B 250.0 i 22.0 22.0 804 460 475
16CrMo44; 5.1
* KOJIOHKa 3: TeMnepaTypHble A0MyCK/ B COOTBETCTBUM € Tabnmuein 6.1-1 FOCT P 556B2.3-,
m-  HeoborpeBaeMblli - CMELLIaHHbIA un perynnpyemsiii (ntoc 5”C);
n - HeoborpeBaembli (noc 15"C).
bkonoHka 4: A- HOMVH&/TbHOE WK pacHeTHOE 3HauYeHue
B- pab6ouve nim aeiicTBUTENbHOE 3HAYEHVE.
CKOJIOHKa 6: i - BHYTPEHHUIA AnameTp
0-  BHELHWIi anameTp.
MoTpebuTens u koTnoarperat: XY
nekTpocTaHuus: XY
Koten: 3
3aBopckoii Ne: 12345
[of U3roToBIEHUS: 1999
MakcumanbHoe gonycTtumoe fasneHue HP: 84 MINa MNpomneperpesartens - MlMa

TemnepaTypa neperpeTtoro napa HP: 525*C Tlpomneperpesartenb - °C
Maponpon3BognTeNbHOCTL: 128 1/u

12
o,

H Mm-

48.7

56,3

48,2

47.1

86.6

65.2

67.0

Ta,
1o0n

208

186

304

329

>500

>500

>500
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Ta6nunuya A.3- CymMmypoBaHWe [JaHHbIX A pacyeTa HaKOM/EeHHOW noBpexzaemocTy,
BO3HMKalOLLEN BCeACTBME MOM3YYecTy B NpoLecce aKCnayataumm

1 2 3 4 5 6 7
Mospexaexuns,
Bbluncnut Pa6ou. Pa6ouas OTHOCHU‘Me,CH K" Ucrekwee BosHMKILINE
o cpefHei BCNeacTBme
€/1bHbIN Ha BbIxofe 13 anemeHTa nasne- Temnepa- Temnepatype pabouee nonsyuecty sa
Ananasou Hne ypa CTEHKN Bpema BbIYNC/IEHHbIN
nepuopn
ot | ,£|,°_CL cpean l\;‘r.la u."c T.,10s u Tap, Y
1 <500 <500 100 515 430 1250 0,29
2 500 510 505 100 520 260 820 0.31
3 510 515 512.5 100 532.5 162 6 800 4.20
4 515 520 517.5 100 532.5 106 5 760 5.45
5 520 525 522.5 100 537.5 80 610 0.76
Cymma 3a
BblYUCINTENBH 15 240 11.01
b/l nepropg
Cymma o
BbIYNCNINTENILHO 20 000 14.00
ro nepuoga
Wtoro: 35 240 25.01
MosicHeHus:
MoTpe6butens n kotnoarperat: XY
OnekTpocTaHums: XY
Koten: 6
3aBogckoit No: 12345
2nemeHT coefiMHNTENbHbIE TPYObI MeXAy NepBUYHBLIM NaporneperpesaTesieM
1 BTOPUYHbLIM naponeperpesaresiem 0x8
Cpayva B akcnnyarauuio 1999
MaTtepuan: rpynna ctanu 5.1 (13 CrMo44)
PacueTHoe faBneHue 100 MMa
CpepfHaa Temnepatypa cteHkn 530
HanpsxeHue pc 57,5 H/mm2
BbluncnutensHblii nepuog, oT no
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MpunoxexHne B
(cnpaBouHoOe)

PacueT ycTa/ZloCTHOIO NOBpPEeXAeHWsi B nMpoLiecce aKcnayaTaumum

B.1 O6uime nonoxeHus

B faHHOM NpUNOXeHUW MPUBELEHO OMKUCaHWe MEeToAa pacyeTa NOBPeXAEeHWsi 3/IeMeHTOB KoTna, B
npouecce ero akcnjayarauuu, BC/AEACTBUE MA/IOUMKIOBOM ycTanocTu. [aHHblii MeTod OCHOBaH Ha
M3MepeHHbIX 3HAYEHUsIX TeMMNepaTypbl, Nepenasos TeMnepatyp, 4aBneHuu, aepopmaluu, nepeMeLteHuii
T. .. TaKX 3HAYEHWI, U3 KOTOPbIX AE/CTBYIOLLEE HAMPSHXKEHNE MOXET 6biTb ONpeaeneHo.

ONsi BLINONIHEHUS [AHHOTO pacyeTa HEeo6X0AMMO MPUMEHSATh KOMMbIOTEPU30BaHHY CcucTemy
NPOTOKONMPOBAHNS AaHHBIX.

B.2 YcnoBHble 0603Ha4YeHNA U COKpaLLeHUs

B gononHeHne K ycnoBHbIM 0603Ha4YeHusM, nprvBedeHHbIM B Tabnuue 4-1 TOCT P EH 12952 1
OOMKHBI MPUMEHATLCS YCIOBHblE 0603HAUYEHUSA 1 COKpalleHus, npuBeaeHHble B Tabavue B.1.

Tab6nuuya B.1- YcnoBHble 0603HaYeHUS 1 COKpaLLeHns

ycnosroe OnucaHune EavHnua

0603HaveHne

c JOedopmauusn

o HanpsxeHne H/Mm--

O,.0;-..... MocnepgoBaTesibHble 3HAYEHUSA O H/mm2

o, OTHOCUTENbHOE 3KCTpeMasibHOe 3HayeHue HanpshkeHuidi  (MakcumasnbHble  uu
MUHUMasbHbIE)

oT. OT. MocnepgoBsartesnbHble 3HayeHWs 0., (OO/KHbI YepefoBaTbCsA  MakCUMyMbl 1
MUHUMYMbI)

fo.. BepxHuii npefen guanasoHa HanpshkeHWd, KOTOpblli He Bbi3blBaeT YCTasIOCTHOTO

nospexjeHns (AnanasoH HanpsxeHus Huxe npegena ynpyroctn =190 H/mm2,
3aBUCUT OT MaTepuana n Temnepartypbl)

ns Nornuyeckoe 3HaueHue:
N3 = "MCTUHHOE»: UMEETCA LUK HarpyXeHus; -
13 = »NOXHOB"™: HE UMEEeTCA UWKNa HarpyxXeHus.

K. Koath(puumeHT KOHLEHTPALUN HanpsKeHWn Ha KPOMKe, PacrnofioXeHHON BAO/b 0CK
unnmHapa

B.3 PacueT HanpsaxeHus BcnenCcTBME yCTa/loCTu

B.3.1 O6wune nonoxeHus
Yctanoctb - 3TO MpoLecc MOCTENEeHHOr0 HaKOMMIeHUss MNOBPEeXAeHUd martepuana, KoTopoe

NPONCXOAUT NoA AeACTBUEM NEepPeMEHHbIX HanpshkeHwin. MoaToMy AeiicTBUTENbHOE HanpsXXeHue B ToYKax
HanbOo/bLUEro Harpy)XXeHnss 3/1eMeHTOB KOTNa, rAe, TeOpeTUYeckn, MOXeT NMeTb MeCTO yCTanocCTb, JO/MKHO
NOACUUTBIBATLCSA MOCTOSIHHO 4Yepe3 KOPOTKME NPOMEXYTKUM BpeMeHu (Hanpumep, ¢ UHTepBasioM 1 MuH),
NCXO0AA M3 U3MEPEeHHbIX 3HauyeHuin fasnexnnsa P. nepenagos Temnepatyp At v T. 4., TakuMm o6pasom, 4YTobbl
OTHOCWTE/IbHbIE MaKCUMasibHble Y MUHMMAasIbHbIE BE/IUYMHbI MOrK Obl ObITb ONpefeneHbl C JOCTAaTOUYHOW
TOYHOCTbIO.

B.3.2 DneMeHTbl LUanHapuyeckoli n cpepmnyeckoin oopmel

Mo awanornn c nyHktom 134 TOCT P 55682.3. geiicTBUTE/NIbHOE HAaMpsXKEHWE Ha BHYTPEHHeW
KpOMKe OTBEpPCTUSA LUIMHAPUYECKOTO 3N1EMEHTa COCTaBNseT:

- AN5 KPOMKM, PacnosioXeHHo! BAOMNb OCY LuavHapa

*LK ePe + K, "t (B.1)

- ANsi KPOMKM, pPacrnosioKeHHol nonepek ocyu LMAnHAPA, U 415 06enx KpOMOK cipepb:
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(B2)

MpumeyvyaHune - MNepenag Temnepatyp At CTeHKM - oTpuuaTenbHbll Npy BO3pacTaHnu  onpepenexHve At
AaHo B nyHkTe 13.2 TOCT P 55682.3.

B.3.3 ipyrue reometpuyeckne opmsbl
PacueT HanpsixeHWit O/MKEH BbINONHATLCA B cooTBeTcTBUM ¢ TOCT P 55682.3 n npuioxeHus B. c
y4yeTOM BAUSAHUA (PakTOpOB HaNMUMA Hafpe30B BbIMO/THEHHbIX paHee.

B.4 OnpepgeneHne aKkCTpeMasibHbIX 3HAUEHWUIA HaNPSXXEHWIA

B.4.1 O6wwne nonoxeHus

MoBpexaeHne oT MasoOLMKIOBON YCTanoCTU, KOTOPOE BblYUCISEMOE B COOTBETCTBMM C HACTOALLUM
npunoxeHnem, He 3aBUCUT OT BpPpeMeEHWN BbIAEPXKWN, B TeYeHue KOToporo AeﬁCTByDT Hanps>xeHna unu ot
BPEMEHN MeXAY 3SKCTPEeMasbHbIMY 3HAYEHUSIMU HanpsXKeHus. OTU nokasatenn (NPOoAOMHKMTENbHOCTU
BPEMEHHbIX WHTEPBA/SIOB) MOMYT He MPUHUMATBLCA BO BHMMaHue. Takum obpasom, A8 AaHHOro pacyeta
[OCTAaTOYHO oOnpejennuTb W COXpaHWTb B NaMSATU TOMbKO OTHOCUTE/IbHbIE 3KCTPEMasibHble 3HAYeHUs
9KBVBAJIEHTHOTO HaMpsXXeHUss B UX XPOHONOrMYECKON nocrnefoBaTeNlbHOCTA. 3TO O4YeHb AP eKTUBHbIN
cnoco6 npeasapuTenbHOl 06paboTkn gaHHbIX. Ecnm 3ToT cnocob npefBapuTenibHOW 06paboTkM AaHHbIX
O6yAeT NPUMEHATLCA, TO HEOOXOAMMO BbIYUCAATL HAMPSXEHUS NO ONepaTuBHbLIM AaHHbIM, B COOTBETCTBMM C
N3MepeHHbIMN 3HauyeHnAMK. [ocne Kaxgoro N3MepeHns 1 pacyeta HanpskeHns, aKCTpeMasibHoe 3HayeHue
MOXeT OblTb NOSYYEHO M3 MocnefHux Tpex 3HayeHuli a<bl, Oa&, ao*3, rae npegnocnegHee 3HaveHue Oc2
6bI/10 OTHOCKTENBbHBIM 3KCTPEMasibHbIM. Ecnv nornyeckue 3Havenuns (norvka bynns)

(0,021 03< 02) WM (Oi> Or n 03> Or) <B.3)

ABNSAOTCA -UCTUHOW-, Torga 0B*2 6bla OTHOCUTENIbHO MAaKCUMasbHOW UM OTHOCUTENbHO MWHUMAaNbHOM
BE/IMYMHOWA  3IKBMBA/IEHTHOTO HanpsHXXeHns ©  MOXeT ObiTb COXpaHeHa B MoOc/nefoBaTe/lbHOCTH
3KCTPeMasibHbIX 3HauYeHuli OBy,

B.4.2 CoxpaHeHune B NaMsATU 3KCTpeMasibHbIX 3HAYEHU

[na nocnepylowero yyeta BAUAHWA MOACYMTAHHOM NOCMeA0BaTe/IbHOCTY  3KCTPEMaslbHbIX
3HaYeHUi HeobX0AMMO TakkKe COXpPaHUTb B NaMSATU U3MEPEHHYK (MM OnpefeneHHY Kakum-TO ApYyrum
cnocobom) Temnepatypy MaTepuana, Tak. 4YTOObl 3Ta/lOHHas TemnepaTypa COMyTCTBYHOLWEro wuukna
HarpyxeHusi morna 6bl 6bITb paccuMTaHa. bonee TOro, NOMNE3HO TakKe COXPaHATb M3MEPEHHbIE 3HAYEHUA
pabouyero faB/ioHWA U NepenagoB TemnepaTtyp, CBA3aHHbIE C UX SKCTPeMasIbHbIMW 3HAYEHUAMMU, a TakkKe KX
JaTty n Bpems. OTU [aHHble CMOryT NOMOYb MPOSICHUTb MPUYUHY HENPaBAONOLOOGHBLIX (MM KaXyLMXCs
TaKoOBbIMW) PEe3y/bTaToB. 3HAYEHUS 3KCTPEMasibHbIX BE/IMYMH, KOTOpble BCTPEYATCA KaXAbli AeHb unn
Kaxayl Hefenio, CBsA3aHbl C MNPOW3BOACTBEHHON Harpyskoli (6a30Boii wnv nukoBoW). KonuuecTBo
3KCTPEMasIbHbIX 3HAYEHNI MOXET BbITb Pa3HbIM A8 Pa3HbIX 3/IEMEHTOB.

MpumeuaHune - BhnpbickMBaLWWA NapooxnagnTenb MOXeT GbiTb MOABEPXEH MATUM UK Gosiee LuKIam
HarpyxeHusi B uac. Ko/iekTop ropsiuero napa Toro Xe KoT/ia MOXeT UMeTb He OAWH LMK/ HarpyXeHusl B fieHb. B aToM
cnyvae fl0/XHO 6bITb YCTAHOB/IEHO 3anoMuHaloLLee YyCTPOCTBO COOTBETCTBYIOLEN eMKOCTH.

B.4.3 YpaneHue akcTpeMabHbiX 3HaYeHuil, accoLMMPOBAHHBIX C LMKIAMU ManblX Harpysok

Ecnum koTen pa6GoTaeT nNpu MOCTOSIHHOW Harpyske, GOMbLIOE KO/IMYECTBO OTHOCUTESIbHBIX
3KCTPEMasibHbIX 3HAUeHWii MOXeT MMeTb MecTo B pesy/nbTaTe He6o/nblivx KonebaHuit u pasGpoca
M3MepEeHHbIX 3HaYeHuii. Takue Konie6aHns He SIBASOTCS NPUUKHOW HAKOMIEHUS YCTA/IOCTHBLIX NOBPEXAeHWi
W. CBAI3aHHbIE C HUMW, SKCTPEMa/IbHbIE 3HAYeHUst MOTyT 6biTb yAasieHbl M3 nocnegoBartesibHocTu. Eciu
BE/IMYMHA MOCNEAHEro 3KCTPEMaslbHOTO 3HAYEHWsI HAXOAUTCS MeXAy npefnocnefHeil n TpeTbeil oT kpas
BE/IMUYMHON U. €CNN pasHMLA Mexay NpeanocnegHuM v TPeTbUM OT Kpasi 3HaYeHUeM MeHblue, YeM npegen
ynpyroctu [oek, To nocnefHee U NpeanocnejHee KcTpemasbHble 3HauyeHUs MOryT 6biTb yaaneHbl w3
nocnefoBaTesibHOCTU. MaTeMaTUYeckoe BbIpaXeHWe: ecnu Tpu 3HadeHus (no Bynnio)

{(Cext <002 V1 Ord> = Caxa) WM (OB >Oa2 M OB¢< = Ooxa)} U{l0B2 —Ooa! - [I00K) (B.4)

«NCTWHA-, TO oexi, n O02 mMoryT 6bITb HaBcerga ypasneHbl W3 MNocnefoBaTeslbHOCTU 3KCTpeMasibHbIX
3Ha4YeHUn. ITO oUYeHb 3PP EKTMBHBIN cNOco6 NpeaBapUTesbHON 06pabOTKU AaHHBIX.
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B.5 OnpegeneHne UUKNOB HarpyXeHus

OCHOBHbIM CMOCO60M BbIYMCAEHUS LMKIA HArpyXXeHus JO/KeH OblTb MeTog napHoi amnautyabl4
(cm. [2]. [3]). B cooTBeTCTBMM C f[aHHbIM METOAOM UMeeT MeCTO LMK HarpyxeHus, korga netns
ructepesuca B gvarpamme HanpshxkeHuin, 3aBUcuMbIX OT fgechopmanun, 3aMkHyTa (CM. pucyHok B.1).

PucyHok B.1 - XapakTepncTuka COOTHOLUEHUS HanpshxeHni n gedopmaunv no Joynunry [2J

VimeeT nnn He UMeeT MEeCTO LMK HarpyXeHus, MoXeT 6bITb onpeaeneHo n3 nocnenoBartesibHOCTU
COOTBETCTBYHOLUX IKCTPEMASIbHbBIX 3HaYeHwui:

Ecnu o6bnacte pedopmauuy  (MAM, 4YTO PaBHOLEHHO, 06/1acTb HaMPsKEHWs) MNpepbiBaeTcs
MPOTMBOMNOJIOKHO HANPaB/EHHON 061aCTbi0 MasibiX Pa3MepoB, TO Takas 06/1acTb MasibiX Pa3MepoB CTaHeT
NpuuKHoii 06pa3oBaHNsl 3aMKHYTOWM METIN rMcTepesnca B COOTHOLUEHWU HAaNpskeHus - Aedpopmauuu. [Ba
3KCTPEMAsIbHBIX 3HAYEHWSI HA JAHHON AnarpaMme M306paxatoT LMK HarpyxXeHus (CM. pucyHok B.2):

N PacyeT yukia «MeTof LOXAEBOro noToka» OCHOBAH Ha JAHHOM METOAE W MOXET Takke 6biTb UCMO/Ib30BaH CM.
pucyHok B.5.
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a - NycK U3 XONOLHOr0 COCTOSHUS;
b - CHWXeHWe Harpysku;
C- OCTaHoB

PucyHok B.2 - CxemaTuyeckoe M306paxeHne xapakTepucTukiu HanpskeHus - AeopManum 1 pacyeT Lukia
HarpyxeHus

MaTemaTnyecknin MeTof, BbIAENEHNS UWKNOB HarpyXeHus u3 nocrefoBaTenlbHOCTN  BCeX
COOTBETCTBYIOLLMX IKCTPEMASIbHbIX 3HAUYEHUI flaH HUXe.

Bce nocnepfoBatenbHOCTM  YeTblpex  NOC/eAoBaTesibHO  PacrnoflIoOXEeHHbIX  OTHOCUTESIbHbIX
3KCTpeMasIbHbIX 3HaYeHU oy, O, 0«x3. O0*4 aHaNM3NPYOTCA NpW nomoLy dopmynsl bynns.

(Oced>0803 1 0cx1<=00x3 1 Oc>2 <=0ar<) WM (Qoxd< 003 1 OOX>= 0Bi3 V1 0ox2>= Oox)  (B.5)

Ecnn copMyna «UCTWHHasi», TO 3KCTPeMasibHble 3HauyeHuss ©«r u O3 M306paxaroT LMK
Harpy>XeHusi, ToT. KOTOPbIi Ao/MKeH 6bITb KnaccuuuMpoBaH B COOTBETCTBUU € hopMysioil B.8 n go6asneH
K YNopsiioueHHol nocrefoBaTeIbHOCTU CUCTEMATU3MPOBAHHbLIX LMKIOB HarpyXeHusi (CM. pUcyHok B.4).
Lipkn ¢ gmanasoHOM MeHblUMM, Yem npegen ynpyroctu [0ox~190 HYMM2, He JO/MKEH MPUHUMATbCS BO
BHMMaHe. HalifeHHble U 3aUKCMpoBaHHble 3KCTpeMasibHble 3HaUYeHUs adR 1 0«a, onpeaensiowine LK
Harpy)eHusi, JOSKHbl 6bITb yAaneHbl W3 BCeli MOCNefoBaTENIbHOCTU 3KCTPEMA/IbHBLIX 3HAUEHW (anst
[anbHeliwero Ncnonb3oBaHus).

10
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N3 = (o, no ,i<=o0.a 10.,2<=0,«)
AN (0.x4<9naM 0.,>=0«} no,o >=o.,.)

PucyHok B.3 - KpuTepuii gnsa uvkna HarpyxxeHusi ¢ gnanasoHom [,o,=|0.,r - o«x3| c NpUMeHEHNEM MeToaa
[0X[eBOro notoka u MeToAa napHoii amMnaAnTyabl

Mpoueaypa onpeAeneHvs UWKNa HarpyXeHus, knaccudukauuii u yaaneHns COOTBETCTBEHHbIX
3KCTpeMasibHbIX 3HAYEHU cnefyeT NOBTOPATb, NOka He ByAeT 06HapYXeH CrefyoLWnid LMK HarpyXXeHus B
o6LLeit nocnefoBaTesIbHOCTU 3KCTPEMasIbHbIX 3HaYeHul (CM. pucyHok B.4, Takxe (4))

a - ocTaBllascsi nocnefoBaTe/IbHOCTb OT NPeAblAYLUNX NPeAesbHbIX BE/INUNH:
b- HOBble NpefenbHble BENNYUHBI;
C - HOBasi OcTaBLlasics Noc/feA0BaTeIbHOCTL NPEAEbHbBIX BENINYMH

PucyHok B.4 - Tlpumep Ha pacyeT uukna Harpysku



FOCT P 55682.4—2013

B.6 OcTaBluasics nocsieqoBaTelbHOCTb Npeaesios

MocnepoBaTenbHOCTb, KOTOPas He BKIYaeT B Ce6S 3aMKHYTble LMKIbl Harpysku, HasblBaeTcs
«OcTaBLLasAca nocnefoBaTeNlbHOCTb NpeaenbHbIX Benudund- (OMM). OMM go/mkHa cocToATb Bcerga u3
KonebaHuin ¢ yBennyeHmem aMnanTyfbl2, cnefyoLlnx 3a KonebaHnem ¢ ymeHblueHnem amnautyabl. O
He fo/mkHa ObITb UCK/OYEHAa, HO fO/MKHA ObiTb NPUHATA BO BHMMaHWe A5 AafbHellwero pacyeTa LUKI0B
Harpysku, Kak rnokasaHo Ha pucyHke B.4. Ecnu pacuyeT uukia Harpysku BbIMOJSIHSAETCA B OnepaTtuBHOM
pexume, TO o/MKHA BbITb coxpaHeHa hakTuyeckas ONMM.

YcTanoctb, Bbi3BaHHaA nocpegctsoM OFl, He MOXeT OblTb paccyMTaHa TakMM e Crnocobom, Kak
yCTasioCTh, BbI3BAHHASA BbIABIEHHbIMYW LMKIaMu Harpysku. OHaKo ecTb creAytolme BO3MOXHOCTY OLeHKN:

a) OMNM wucknovyaeTca BO Bpems pacyeTa Ha ycTasnocTb. OcTaeTcsa TOMbKO MeToj NapHoro
OunanasoHa B COOTBETCTBUM C pucyHkamun B.3 n B.4;

b) MI3MeHeHns 0T 04HOro 3KCTPeMyMa A0 APYroro onpefesnsoTcs Kak LuKIbl C NOTOBUHOWN Harpysku,
1 nepenajg Mexgy MakCuMasibHbIM MakCUMyMOM U MUHMMa/IbHbIM MWHUMYMOM OMpefenserca Kak OAvH
3aBepLUEeHHbIN LUKN Harpy3ku. [laHHbI MeToA fBNseTcs MeToA0M AOXAEeBOro notoka (CM. pucyHok B.5):

c) Jonyckaetcsa, uto OMNIM aABnseTcs O4YeHb 6GONbLIMM U3MEHEHWEM, KOTOPOe BCe-TakM CaMo He
MOXeT 6bITb y4TeHo. B atom criyyae OIM moxeT 6bITb ONpeAesieHa MeTOAOM NapHOW amnantyapl. Kpome
TOrO, BbISIBMIEHWE LMKIOB Harpys3kum MOXeT OblTb BCerga ynpouweHo B COOTBETCTBMM C pucyHkom B.6. OIMM
BK/lOYAET TONbKO KonebaHnsa ¢ NoHWXawLelica amnaMTyaoin B 3TOM c/yyae. 370 XenatenbHOe CHUXeHue
obbema fdaHHbIX. MeTog noaTeepxaetca Tem, 4To yacTtb O ¢ nosbiWwarLWeica aMnaMTyAol He MOXeT
B/IMATb Ha fanbHeliee onpeaeneHne LUKI0B Harpysku;

d) HauvHasa ¢ camoii 6onbwoii pasHoctu B OIlN. npejliecTByllne W nocregylowme napbl
npeAenbHbIX BENYMH (COOTBETCTBEHHO, O4HA MUHUMasIbHAs U OAHa MakCcuMasbHas), OnpefensoTcs Kak
LMKNbI Harpysku,

e) Camass 6onblias pasHOCTb ONpefenseTcs, Kak LUMKA Harpysku. Torga COOTBETCTBYHOLME
IKCTPEMYMbI YAanAlTCa M BHOBb camas 6onblias, ocTasliascA pasHOCTb Onpefensercs, Kak LWk
Harpyskn u T. 4. [epBoHauanbHas OrMMN pomkHa ObITb COXpaHeHa Tak. 4YToObl OHa Morna 6biTb
“cnosib3oBaHa ANS fasibHellero pacyeTa Lmkia Harpysku.

MpuBefeHHbIe BapuaHTbl NMokasaHbl Ha pucyHke B.5. Bo Bcex cnydyasx 6bina ncnosb3osaHa ofHa n
Ta xe OfMMM. Konuyectso u pasmep npefesibHbIX BEJSIMYWH, MNPUBEAEHHbIX 3[eCb, WUCMO/b3YTCA Ha
npaktuke. Ana matepuana c npegenom Tekydectn go 200 H/mm2 npegenom npoyHocTn Ao 500 H/mMm2 n
ana temnepaTypbl o 400 "C. pe3synbTar yrnoMsaHyTbIX METOAO0B Npu oueHke ycTtasioctn ot OMM - B
Tabnuue B.2

Tabnwunuya B.2- 3HaueHns ycTanoctn

MeTop YctanocTb (NPOLUEHT OT cpoka CNyXo6bl)
a) 0,000
b) 0,268
c) 0,200
d) 0,188
e) 0,212

2L MoxeT 6bITb 0Ka3aHO, UTO OTHOCUTE/IbHbIE IKCTPEMYMbI NepBoit YacTn OMM ¢ yBenmuuBalwLeiics aMnanTyaoi
HUKOTAa He BYAYT CUMTATLCA COOTBETCTBYIOWMMI LIMKAY HArpy3kn, TONbKO NpejefibHble BENUYMHbBI BTOPOiA 4acTu ¢
NoHMXaKLeica amnanTy Lo, BKIOUas caMble MakCUMasbHble N camMble MUHUMasbHbIe, B cepeguHe ONMM mMoryT 6biTh
yacTbio CIeAYIOLEero Lykna Harpysku.
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PrcyHok B.5 - BapuaHTbl oueHku BenvunH B OTM
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n3 =(0.,3>0.,rno.,3>0.,]) unn (o ..2<0." N 0.«s<0,,)

PucyHok 8.6 - KpuTepuii ansi pacuera Lykna Harpy3ku, ¢ Ucnorb3oeaH*e<m MeToac)

B.7 OrpaHunyeHune Koan4vecTBa OCTaBLUUXCSA NOcnefoBaTe/ibHOCTEN npenenos

Ecnn npumeHeHbl onucaHHble MeToAbl onpefesieHns uukna, konuvectso OFM He orpaHuyeHo,
NoTOMY YTO Pas3HOCTb MeXAy Cneaylwnumu agpyr 3a ApyroM MakcuMymamu u cnegyowumm gpyr 3a gpyrom
MUHUMYMaMn MOXeT ObITb Kak yrogHo mana. OfHako AN onpefeneHus uukna Harpysku B paboyem
pexviMe xenaTesibHO 6paTb orpaHnyeHHyo gnauHy OMr.

OfVH 13 BapUaHTOB - orpaHuunTb AnvHy OMM. Hanpumep, Ao 20 akcTpeMymoB. Ecnu o6HapyxeH 21-i
3KCTPEMYM, TO HaxoOAT HaUMEHbLUYD PpasHOCTb Mexay [ABYMS rnocnefoBaTe/lbHbIMA  MakCUMaslbHbIMU
BE/IMYMHAMN U OBYMSA MocfefoBaTefibHbIMA MUHUMabHbIMU BennunHamy B OMIM. Makcumym v MUHUMYM B
TakOM MOJIOKEHUWN CUMTAETCH, KaK LMK Harpysku, W COOTBETCTBYIOLIME [Be MpPefesibHbIX BeMUMHbI
ucknovatotca n3 OMM. Takum o6pa3om, onpegenseTca W 3anoMUHAETCA MeCTO ABYX HOBbIX MpefesibHbIX
BENYMH. [MpakTMyeckunii onbIT NoKasbiBaeT, YTO KOIMYECTBO NpefesibHbIX BENUYMH cocTasnseT okoso 10.
Bonee 20 skcTpemyMmoB He 6yaeT chukcmpoBaTbes U coxpaHsiTees B OOM. ecnu pacyeT BeAeTcs No MeTody C) 1
PUCYHKY B.6 1. ecnu umknam Harpysku noABeprHyT 06beKT C npeaenioM ynpyroctu Hwke 190 H/mm2

B.8 Knaccundgmkaymsa LUMkKIoB Harpyskm

OnpefesneHHble LWKbl Harpyskn fo/MKHbI OblTb paccyMTaHbl Mo Knaccam pasmaxa HanpskeHus 20 v
no aTasloHHOlW Temnepatype [, kak nmokasaHo B Tabnuue B.3 (orpaHuyeHus knacca, nokasaHHble 3[ecChb,
NpMBOAATCA TONIbKO B KaYecTBe Npumepa).

OTa/IoOHHbIM pa3maxoM HanpshkeHus 20.* [cM. FTOCT P 55682.3, npunoxeHue B. ypaBHeHus (B-2) n

(B-5)]
20va = |00*2- <7a.3|. (B.6)
Onpepenexve 20 u3 2a-A [,0/KHO COOTBETCTBOBAaTb NPUIOXKEHUIO B
FOCT P 55682.3.
OTanoHHas Temnepatypa /15 LyKNa HarpyXeHus fo/kHa paccyuTbiBaTbCa cneayowmm obpasom:

t* = 0.75 makc. ({(Oex), 1(0e*3)} + 0,25 MuH. {t(0a>2), 1(Os>3)} (B.7)

roe t (ae«) - Temnepatypa matepuana, U3SMepeHHas B TO e BPEMSI, UTO W NpefesibHas BEMUYMHA a«,t.
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Ta6nuya B.3- PacuyeT ycTanocTv oT KNaccuguULMpoBaHHbIX LUKIOB HarpysKu

20, o v .
HiMM2 r.re - DA,
K
20 2100 2200 2300 2400 2500
<100 <200 <300 <400 <500
2190 Lk 3 25 333 912 1803 617
<300 Nik 1.0x109 1.0x10i 1,0x107 1.0x107 1,0x106 584 000
2300 (% 5 12 91 435 410 51
<390 N* 91 2000 63 9000 406 000 224 000 99 400 31 600
2390 Mx 2 4 51 270 295 25
<460 Nsk 23 3000 16 7000 111 000 61 900 31 400 11 400
2460 K 0 1 12 150 245 24
<510 N<k 11 9000 86 600 58 000 34 500 17 200 6570
2510 M 0 0 10 96 215 48
<540 Na 82 600 60 400 40 700 24 400 12 400 4 860
2540 nex 0 0 4 66 150 61
<560 Nsk 67500 49 500 33400 20 200 10 300 4 100
2560 M 0 0 1 35 123 80
<580 N7k 58 100 42 600 28 900 17 500 8 960 3610
2580 risk 0 0 0 1 51 18
Nek 50 400 37 000 25 100 15 300 7 660 3200
b= y1” AT 0.0014%  0.0054%  0,1292%  2.0505%  8.0315%  6.1030% 14%/032
Monb3oBaTesib U KOTeNbHasA yCTaHOBKa: XY
AnekTpocTaHums: XY
Koten: 4
3aBogckoli N® 12345
KoMnoHeHT: KONNekTop nogorpesarens
Martepuan ctanb rpynnel 5.2 (10 CrMo 9 10)
Pabouee faBneHue 5.35 H/mmM2
Pa6ouas Temnepatypa 521 °C
Pabouee HanpshxeHne membpaHbl 36,6 H/mMm2
Hapy>HbIii AnameTp 660
TonwmHa cTeHkun 45 Mm
PacueT npu cpegHeM apuMeTHeCKOM Kaxkoro knacca
Jata 31.03.99
B.9 PacueT yCcTasl0CTHOro noBpexaeHus
YcTanocTb No KaXxAoMy Knaccy i, K LMK0B Harpysku - BbIYUCAAIOT MO hopmyne:
ADF* = JTnivINn, (B.8)

rae JIk- pacueTHOe YMC/o LMK/IOB Harpysku B knacce i, K;
Nh- gonycTMmoe 4Mcio LUK/I0B Harpyski i, K.

N.k- JO/MKHO 6bITb paccyMTaHO B COOTBETCTBUM C pucyHkom B.9 npunoxenuns B FTOCT P 55682.3.
Mcnonb3oBaHHble 3HaYeHUs 2aaun 2t* 4oMKHbI OblTb CPegHVMY MeXay NpefesbHbIMU BesIMYMHaMn LuKna.
Tun ycpegHeHus (apudmeTuyeckuii, norapudmMmnyeckuii) LOMKeH 6bITb ykasaH B IMCTe pacyeTa.

O6Luee ycTasioCTHOE MOBPEXAEHUE:
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DF“DFon,,+XXADFik , (B.9)
i K

roe Df«r.-ABNSieTCS yCTaNoCTHLIM MOBPEXAeHMeM B peaynbTate OMM.

B.10 TOYHOCTb U A4OCTOBEPHOCTb U3MEPEHHbIX 3HaUYeHWn

TOYHOCTb M3MEpEeHUs faBneHusl, nepenaga TemnepaTtyp CTEHKM W APYrUX 3HAYEHWA, KOTopble
NPSIMO NPONOPLMOHA/bHLI HANPSXEHNO, A0/MKHA 6bITb B Npeaenax Tpex npoueHToB. 3mepeHue pasHOCTU
TeMnepaTtypbl SIBNSieTCS 0COOEHHO BaxHbIM. M3vepuTenbHas anmapatypa [fo/hkHa obecneynTb
rapaHTUPOBaHHY0 TOYHOCTb. [pU 3TOM HYXHO M36eraTb NOrpPeLHOCTEn Npu U3MepeHUU TemnepaTypbl.
MpenycMOTPEHHbI KOHTaKT Mexay mMartepuasioM U ropsynM cnaem Tepmonapbl A0/MKeH ObiTb XOPOLUMM.
Ecnn un3mepeHue pasHOCTM nepenaja Temneparyp Ha CTeHKe He MOXeT ObiTb Y/y4yleHo Ao
YOOB/IETBOPUTE/IBHOM  TOYHOCTW, TO OHa AO/MKHA ObITb paccuMTaHa B paboyeM pexume no
nocrsiefjoBaTtesIbHOCTU U3MepeHHbIX TeMnepaTyp. Camo 3HauyeHue TemnepaTypbl Masio B/MSET Ha pe3ynbtar
pacuyeToB YCTaNIOCTHbIX NOBPEXAEeHUA. ToyHoCTb 10K SIBNSIeTCA AOCTAaTOYHOMN.

[ocToBepHOCTb M3MEpPEHHbIX 3HAYEHWI, KOTOpble OnNpeAenswTcs AN8 pacyeTa ycTanocTM Ha
aBTOMAaTM3MPOBAHHbLIX YCTaHOBKaX, AO/MKHA ObiTb npoBepeHa. Camblii NPOCTON MeToh pacyeta - 3TO
YCTaHOBUTb NpefesibHble Be/IMUYNHbI A1 3HAYeHUs 1 npeferibHble BeIMUYUHbI AN NepexofHOro COCTOSAHUS.
A Takke, ecnm BO3MOXHO, AO/HKHa ObiTb yCTaHOB/IEHA CUCTEMA CPaBHEHUS C APYTMMU M3MEPEHHbIMU
3HaYeHNAMMN.
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