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Mpeancnoeue

1 PASPABOTAH ©®IBOY BO «KasaHckuini rocygapCTBEHHbIA — apXWUTEKTYPHO-CTPOUTENLHbLIN
yHueepcutet» (KFACY) npu yyactuum AkunoHepHoro obuwecTtea «lpenper — coBpeMeHHble KOMMO3ULMOHHbIE
maTepuansy UMATEX (AO «Mpenper — CKM»)

2 BHECEH TexHun4yecknum KoMUTETOM no cTaHgaptM3auun TK 465 «CTpouTenbcTBO»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHni u metponorum ot 31 masa 2023 r. Ne 361-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BHEWHEE APMUPOBAHMWE KOMMNO3UTHLIMWA MATEPUANAMU

MeToAbl yCKOPEHHbIX UCNLITAHUIA Ha NON3Yy4YecTb KNeeBbIX COeAUHEHUN 3NMEMEeHTOB YCUNEHUA
KOHCTPYKUUNA

External reinforcement with composite materials. Methods of accelerated creep testing of adhesive joints of structural
reinforcement elements

Data BeepeHuna — 2023—07—01

1 O6nacTb NpUMeHeHnA

HacToAawmi ctaHgapT pacnpocTpaHaeTcs Ha CUCTEMbl BHELLHErO apMUpPOBaHUA KOMMO3WUTHBEIMKU MaTe-
pvanaMv n3 TepMOpeaKTUBHbBIX afre3vBoB, apMUPOBAHHLIX YIMEPOOHBIMU UK CTEKNAHHBIMU BOMOKHaMU, U
yCcTaHaBnvBaeT MeTOObl YCKOPEHHBIX MCMBITaHWIA Ha MON3yYecTb KNeeBbiX COeAWHEHWU 3aNeMeHTOB YCUIEHNS
KOHCTPYKUWIA.

PeayneraTthl MCNbITAHWIA UCNOMB3YIOT AMNSA CPABHUTENBHOW OLEHKU pas3nuyHbIX agre3wBoB No YCNOBUAM
WX CONMPOTUBMNEHUA 4eOPMMPOBaHNIO B 3aAaHHbIX TEMNepaTypHbIX YCNOBUAX.

2 HopmaTuBHbIe CCbINKK

B HacTosleM cTaHOapTe UCNonb30BaHbl HOPMATUBHLIE CChINKKM Ha cnefyowme OKYMeHTbI:

FOCT 9.715 EguHas cuctema 3awmThl OT KOPPO3UKM U cTapeHua. MaTepuansl nonumMepHole. MeToabl
MCMNbITAHWUA Ha CTOMKOCTb K BO3AENCTBUIO TemMnepaTypbl

FOCT 577 Wnpukatopbl YacoBoro tvna c ueHon aenexvs 0,01 mm. TexHuyeckne ycnoBus

FOCT 2405 MaHoMeTpbl, BaKyyMMETPbl, MAHOBaKyyMMETPbI, HANOPOMEPbI, TATOMEPbI K TArOHaNopo-
mMepbl. OBLyMe TeXHWYECKNE YCrOBUs

FOCT 8829—2018 Wagenusa cTpouTenbHble Xene3obeToHHble U BETOHHbIE 3aBOOCKOrO U3roTOBMEHNUA.
MeToak! ucneITaHui HarpyxeHnem. lNpasuna oLeHKW NPOYHOCTU, KECTKOCTH U TPELLUMHOCTONKOCTI

MOCT 13837 OwvHamomeTpbl 00LIEero HasHavyeHus. TeXHUYecKkne ycnoBus

FOCT 18105—2018 BetoHbl. lNpaBuna KOHTPONSA 1M OLEHKA NPOYHOCTH

FOCT 32794 Komno3auTbl NONMMepHble. TepMUHBI U onpeaeneHus

MOCT 32943—2011 Martepuanel U cCUCTEMbI AN 3aLWNThI U PEMOHTa BEeTOHHbLIX KOHCTPYKUMIA. Tpebo-
BaHMWA K KNeeBblM COeJUHEHUAM 3NeMeHTOB YCUNEeHNA KOHCTPYKLWIA

MOCT P 8.585 lNocynapcTeeHHas cucTema obecrneveHus eguHcTBa uamepeHuid. Tepmonapel. Homu-
HanbHble CTaTMYeCKUe XapaKTeEPUCTUKM Npeobpa3oBaHus

CI 164.1325800.2014 YcuneHue xene3obeToHHbIX KOHCTPYKLUMIA KOMNO3UTHbIMW MaTtepvanamu. Npa-
BWNa NPOEKTUPOBaHUA

MpumeyaHue— lNpu NONb30BaHWW HACTOALLMM CTAH4APTOM LienecoobpasHo NPOBEpUTE ACTBME CCbINOYHbIX
CcTaHOapToB (CBOAOB NpaBun) B MHPOPMaLNOHHOW cucTeme 0BLLero nonk3oBaHus — Ha oprumansHoOM caTe Pefeparb-
HOMO areHTCTBa Mo TEXHWYECKOMY PerynupoBaHWi0 U METPONOrMKM B ceTh MIHTepHET unu no exerogHomy MHOpMaLMoH-
HOMY ykasaTtento «HauuoHanbHble cTaHOapTbl», KOTOPbIA OnyBnMKOBaH MO COCTOSHWMIO Ha 1 sHBapsa TekyLlero roda, v no
BbINYCKaM eXeMeCA4YHOro MHOopPMaLMoHHOTo yKasatensa «HauwoHaneHble cTaHaapThi» 3a Tekylmii rog. Ecnun 3ameHeH
CChINOYHbBINA AOKYMEHT, HA KOTOPEIM AaHa HeOaTMPOBaHHAS CChINKa, TO PEKOMEHAYETCA UCMONB30BaTh AEACTBYIOWYIO BEP-
CUI0 9TOrO JOKYMEHTA C YYETOM BCEX BHECEHHBIX B AHHYH0 BEPCUIO U3MEHEHWI. ECNW 3aMeHEeH CCbIMOYHBIA JOKYMEHT, Ha
KOTOPLIM AaHa AaTMpOBaHHAg CChINKa, TO PEKOMEHAYETCS MCMOoMb30BaTk BEPCUI0 3TOMD AOKYMEHTa C yKa3aHHbIM Bbille
roaoM yTBepKaeHus (MpuHATKA). Ecnn nocne yTBepaeHWsA HAcTOoALLEero CTaHAapTa B CChbIMOYHbIM JOKYMEHT, Ha KOTOPbII
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[aHa JaTMpOBaHHAas CCbiNka, BHECEHO M3MeHeHWe, 3aTparMBatoLlee NonoXeH1e, Ha KOTopoe JaHa CCbinka, TO 3TO Mono-
XeHWe pekoMeHOyeTcs NpUMeHsATE Bea ydeTa JaHHOTo MaMeHeHWsi. ECNK CCbINOYHLIN OKYMEHT OTMeHeH 6e3 3aMeHbl, To
NMONOXeHWe, B KOTOPOM [aHa CChilKa Ha Hero, pekoMeHayeTcs NPUMEHsiTb B YacTu, He 3aTparueatolleit aTy ceeinky. Cee-
[eHWs 0 AeACTBAM CBOOOB NpaBwn LenecoobpasHo npoBepuTh B GedepansHoM MHGOPMaLMOHHOM (hoHAE CTaHOapToB.

3 TepMuHbI U onpepeneHus

B HacTosilwem cTaHgapTe npuMeHeHsbl TepMuHbl no FTOCT 32794, a Takke cnegylolme TEPMUHLI C COOT-
BETCTBYIOLLMMUW ONpeaeneHnamm:

3.1 non3y4ecTb: YBeNnW4eHWe c Te4eHnem BpemMeHu aedopmaumn nog OencTBMEM MOCTOSHHOW Ha-
rPY3KWU UMW MEXaHUYECKOTO HarpsiKeHUs.

3.2 KpaTKoBpeMeHHas nonsy4vecTtb: [MonsyyecTe maTepuana, onpegeneHHasl B nabopaTopHbIX ycrno-
BUAX B UHTEpBarne BpeMeHW He MeHee 3—5 .

3.3 pnutenbHasA nonsydvectb: [lon3y4yecTb Matepuana, onpegeneHHas B NabopaTopHbIX yCNoBUAX B
MHTepeane spemeHun He meHee 5000—8000 u.

3.4 BaAskoynpyrasa nogatnuBocTb: OTHOLIEHME BA3KOYNpYrnx gedopMaunii K NOCTOAHHON BENUYMHE
Harpysku (Unm HanpseKeHus ).

3.5 mogynb nonsy4ecTu: OTHOLWEHWE NOCTOSHHOM NOM3Yy4YecTH K BA3KOYNpyron gehopmarmu.

3.6 6asoBas Harpy3ka: Harpyska, 4ns KoTopoi HeobXxoauMo BbIMONHUTB NPOTHO3 AOTOBEYHOCTH.

3.7 basoBas Temnepartypa: Temneparypa, Ans KOTOPolA HeOoBXOAMMO BbINOMHWUTL MPOrHO3 LOMTOBEY-
HOCTH.

3.8 cTtatuyeckaa Harpy3ka: [NocTosHHas Harpyska, gencTByollas Ha obpasel npyM WCNbITAHUMK Ha
Nnonay4vyecTb.

3.9 npepenbHasa Harpyska: Harpyska, mpy KOTOPOW NPOMCXOAWT paspylleHve obpasLua npy 3agaHHoON
TeMmneparype.

3.10 TepmopeaKkTUBHLIW agre3snB: KnesAwmwnin coctae M3 TepMOpPeakTUBHON CMOMbI ANA HaKnenky na-
MWHATOB VMK MPONUTKA U HAKMENKN M3OENUA N3 HENPEPLIBHOIO YIMepogHOTo UMW CTEKNAHHOMO BOMOKHA (Xon-
CTbl, CETKM 1 Opyrve TKaHble MaTtepuarnkl) Ha OCHOBaHWE Kene3obeTOHHOW KOHCTPYKLMK.

I puMeHaHne — I'Io,q TEPMOPEaKTUBHbIM afreamBoM B HacTtodlwemM CTaHdapTe NoHMMarT aareavB Ha OCHOBE
3MNOKCMAOHbIX CMOIT.

4 CywHoCTb MeToaoB

CyLlHOCTL METOOB 3aKMYaeTCcs B NMPOBEAEHUN CEPUM U30TEPMUYECKUX WUCMLITAHUA NPU Pa3nNUYHbIX
YPOBHSAX TeMMNepaTypbl U COOTBETCTBYIOLLENA MOCTOAHHOW Harpy3ke ¢ uamepeHwem Oedopmauui (npornba)
06pa3yoB B pexume KpaTKOBPEMEHHOW MOM3y4yecTV U NOCTPOEHUN 0B0BLLEHHBIX NMPOrHOCTUYECKUX KPUBBLIX
ONUTENLHOW NON3y4YecTn.

MpK aKCnepUuMeHTanbHOM onpeneneHu KpUBbIX KPaTKOBPEMEHHOW Mon3y4yecTv U NocTpoeHur 0606-
LLEHHbIX MPOrHOCTUYECKNX KPUBLIX AMUTENLHOW NOM3yyYyecT MOryT UCNONbL30BaTLCH ABa MeToaa:

- 1 — meToa TemMnepaTypHO-BPEMEHHOIO COBUra N30TEPMUYECKMX KPUBLIX NON3y4YecTn cepumn obpasLos,
MOMy4eHHEbIX B PEXUME KPATKOBPEMEHHOW MOMN3y4YecTu, B MHTepBane 6a3zoBoro nepvona WCMNbITaHWUA BOOMb
norapumMmMYeckon BpEMEHHOR LKanbI;

-2 — MeTog TemnepaTypHO-BPeMEHHOro CABWra KpUBbLIX MOM3y4ecTW ogHoro obpasua, nonyveHHbIX
no NPUHLMAY CTyNneH4YaTbiX 30TePM, B MHTepBasne 6a30BOro nepmoaa UCNbITaHWiA BAOMb NTOrapngyMmUHecKomn
BPEMEHHOW LUKankbl.

5 MoarotoBka o6pasuoB

5.1 KonwnuyecTeo 06pa3LoB ANs Kax4oW Cepuun UCMNbITAHUIA NPUHUMAKOT paBHLIM TPEM.

5.2 [ing ucnbITaHWIA UCNONbL3YHOT xene3obeToHHble Banku (ganee — obpa3subl), Ha KOTOPbIE HAHOCHAT
NOMMUMEPHbLIA KOMMO3WUT B COOTBETCTBMM C TPEOOBAHMAMM HOPMAaTUBHBIX JOKYMEHTOB UMW TEXHWYECKON O0-
KYMEHTaLWUW Ha CUCTEMY BHELLHEr0 apMUpPOBaHUS.

Pasmepbl 06pasuos, apMupoBaHme Danok M cxema yCTaHOBKM MONMMEPHOro KOMMo3uTa NpWBEe4eHb B
MPUNoXeHnn A.

5.3 Coctae 6eToHHOI cMecK Ona M3roToBneHMsA obpasuoB gomkeH cooteeTcTBoBath [OCT 32943—2014
(npunoxeHune M) c NokasaTensiMyM 3KCNNyaTtauMoHHLIX CBOWCTB no Tabnuue .1, 6eToH Tuna bM (0,40).
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5.4 Cnocob u pexum TBepaeHna obpasuos 6eToHa A0 NPOEKTHOro Bo3pacTa clneayeTt NpMHUMath no
rOCT 18105.

5.5 ABpa3sneHy 06paboTKy ckneMBaemoi NoBepxHocTy obpasiua Ans YyCTaHOBKW NONIMMEPHOTo KOMMO-
3uTa npoBogAT B cootBeTcTBUM ¢ TOCT 32943—2014 (npunoxeHue E).

5.6 YcTtaHOBKa NOMMMEpPHOro KOMMO3WTa Ha noBepxHocTb obpasua ocylecTBAseTcs No anroputmy,
npuBegeHHoMy B CI 164.1325800.2014 (npunoxexue B).

5.7 YcnoBusi 3rotoBneHus obpasuos 4oMKHbI COOTBETCTBOBATE YCNOBUSAM YCTAHOBKM UCMbITYEMOR CU-
CTEMbI| BHELIHEro apMUpPOBaHWA K JOMKHbI BbiTh NPUBEAEHBl B HOPMaTUBHbLIX OKYMEHTaX UMM TEXHUYECKON
LOKYMEHTALWUM Ha m3genue.

5.8 KonuuyecTBo crnoes, OpUMeHTaLWA U coaepXaHue apMUPYHOLLEro HaMOMHUTENS, NONMMEPHOro KOM-
no3uTa JOMXHbI COOTBETCTBOBAaTE TPeBGOBaHWAM K UCMbITYEMOI CUCTEME BHELLIHErD apMUPOBaHWSA U OOMAKHbI
GbITb NPUBEAEHBI B HOPMATUBHBIX JOKYMEHTAX UMW TEXHWYECKON AOKYMEHTAUMKU Ha U3genuve.

5.9 OTBep:aatoT NOMMMEPHbIA KOMMO3WUT B COOTBETCTBUU C HOPMATMBHLIMU JOKYMEHTAMMW UMK TEXHW-
4YeckoWn JoKyMeHTaUMen Ha usnenve.

6 UcnbiTaTenbHaa ycTaHOBKa

6.1 WcnbiTaTenbHaa yCcTaHOBKa LOMKHA COOEpKaTb CUCTEMY HarpyXeHws 1 nogaep:aHus 3agaHHoro
TEMNepaTypHO-BNAXXHOCTHOMO pexumMa. PekoMeHayeMas cxeMa UCMbITAaTENbLHOW YCTaHOBKU NPUBELEHA B NMPU-
noxexun b.

6.2 Cuctema HarpyxeHus OormkHa obecneyvBaTb BO3MOXHOCTb ONMMpaHua obpasua v NpunoXeHus K
HEMY Harpy3ku Nno 3a4aHHON CXeMe W BbIMOMTHEHWA HArPY>XeHWs ¢ NorpeLlHoCTLI0 He bonee 2 % OT 3Ha4YeHus
KOHTPOMbLHOW Harpy3ku AN NpOBEPKU NPOYHOCTM Ha M3rub.

Onopbl gomkHbl oTBe4aTh TpeboBaHuaM nyHkTa 8.2.4 TOCT 8829—2018.

MpumedaHue—IlocornacoBaHuio G 3aKa34vMKoM JonyckaeTcs MHasa popma obpasua u/mnm cxema HarpyKeHus
npu ycnoeun obecnedeHns kacaTenbHbIX HanpsiKeHU Mexgy MofMMEpPHBIM KOMMO3UTOM W MOBEPXHOCTbIO HEeTOHHOro
obpasua.

6.3 [Ona HarpyxeHusa obpasua pekomMeHAylTCH rmgpasnMyeckme OMKpPaThl C HACOCHBIMU CTaHUMSMM
UIN 3NEeKTPOMEXaHWYecKe NpuUBoALI ¢ cucteMamm obecneyeHns NOCTOAHCTBA 3a4aHHOW HArPy3Ku.

6.4 [na naMepeHuss ycunuin cnegyetr npuMeHsaTs MaHomeTpsl no TOCT 2405 wnmn gMHamomeTpel No
FOCT 13837 c agTOMaTUYECKOW pernctpaumen Harpy3Kku.

6.5 [Onsa nameperHuns gecdopmaumii (npornboB) cnenyet NpUMEHSTh NU3MEPUTENBHBIE YCTPOUCTBA C MNOo-
rpewHocTeio He 6onee 1 % npedensHOro 3HaYeHUs U3MEPSIEMON BENUYMHBI.

PexomeHayeTcs NpUMMEHATE MexaHn4eckue Wnu Ludposble npornbomepsl, LM PoBbIe MHAUKATOPLI Ya-
coBoro Tuna no MOCT 577, OaTYMKKN NTMHEAHBIX NepemMelleHnid ¢ aBTOMaTUYeCKON 3anunchHo.

6.6 WcneiTatensHasa kamepa gormkHa obecneymBats NOCTOSAHHbLIA TEMNEPATYPHO-BNAXHOCTHLIN PEXUM
C JOMYCTMMOWM NOrpeLHoCTL0 TemnepaTypbl 21 °C B guanasoHe Temnepatyp oT muHyc 55 °C go nnwoc 85 °C.
Bo BceM ananasoHe TemnepaTyp UCMbITaHWS OTHOCUTENbHAas BNAaXHOCTb B UCMbITATENbLHOW KaMepe OoMmKHa
noagepkuBartbes Ha ypoBHe 50 % ¢ gonycTMMOW norpeluHocTbo + 3 %.

6.7 WcneiTaTensHasa kamepa OOMmKHa ObITe YKOMMNMNEKTOBAHA CUCTEMON MHMPaKpPacHbIX uanydyatenein u
obecneuynBaTb paBHOMEPHbLIA pa3orpes No TOMWMHE NONMMMEPHOro KOMNo3uTa B TedeHne He bonee 10 MuH ¢
MOMEHTa BKIHYEHUWS u3nyyaTenen.

6.8 [nsa perynupoBaHus 1 NogaepxaHusa NOCTOAHHOW TEMMNEpPATYpPLI MO TOMLMHE NONMMEPHOIO KOMMO-
3uTa pekomeHayeTcs NpuMeHsaTe cuctemy Tepmonap no MOCT P 8.585, ycTaHOBNEHHbIX B TOMLY KOMMO3UTA.

6.9 Obbem kamepbl JoMmKeH ObITb JOCTATOYHbIM OS89 pasMeLleHWs CMCTeMbl HarpyeHus obpasua u
obecneueHns ceoboOAHOrO OOCTYNA K HArpyatwLnmM U MU3aMepUTENbHBIM YCTPONCTBAM.

6.10 Kamepa gomkHa GbiTb C OKHOM, BbIMOMHEHHBIM M3 NPO3Pa4YHOro TEPMOCTONKOroO MaTtepuana, ans
BM3yarnbHOro HabnwgeHvs 3a obpa3uom 1 N3MepuTenbHLIMUA YCTPONCTBAMU.

7 MpoBegeHue UcNbITaHUA

7.1 MpegBapuTenbHbIe UCNLITAHUSA

% "
7.1.1 OnpepnensioT npenensHy Harpyaky Pr; obpasua Ha uarmb no cxeme, NpuBeOeHHOW B NMPUMOXe-
HUM B, MpKn Tex ypoBHSX TEMNEPAaTyp, KOTOpPbIe BblibpaHbl ANsl UCMLITAHWS HA KPaTKOBPEMEHHYH MOM3y4YecTb.

3
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YpoBHW TeMNepaTyp NpeaBapuTeNbHbIX UCNBbITAHWIA (He MeHee 6) HasHa4akT pa3buBKON HA paBHbIE OTPE3KK
uHTepBana T ., — T .y KONUYecTBo ypoBHen TemnepaTyp U UX MHTepBasn A0KHbI BbiTb 4OCTATOYHBIMM ANS
obecnedveHuns 3agaHHOro KoadduumeHTa nepekpbiTis K, (cm. B.4).

7.1.2 MakcumaneHas Temnepatypa vcnbiTaHuia T, AomkHa 6eiTe Ha 10 °C Huxe TemnepaTypebl,
Npy KOTOPOW B MOMUMEPHOM KOMMO3UTE Ha4dMHaKTCHA (husnvyeckme UM XUMUYECKUE MPOLECChl, HE MMELD-
LMe MecTa npv TeMneparype akcnnyarauvu. MakcumansHyo TeMmneparypy ucnboitaHni T, onpeaensoT no
rOCT 9.715.

7.1.3 BenuuuHy cTatyeckow Harpysku P; (CTaTM4eckon Harpysku Ans Temneparypbl T)), COOTBETCTBY-
IOLLYH YypOBHIO Ba30BOM Harpysku, Mo OTHOLEHWIKO K NpefensHon Harpy3ke npy 6asoBol Temnepartype Ans

KaXOoro ypoBHsi TemnepaTyp onpegensitoT no opmyne
Py o
F = %Pﬂ" (1)
rne P, — GasoBas cTatuyeckas Harpyska ans remneparypbl T,, npuHumaemas pasHon 20 kH;
P{f,- — npefenbHas Harpyska Ans Temnepartypsl T;;
R
Pro

— oTHoweHwne 6a30BOI Harpy3ku k NnpegensHoi Npu Temnepatype T,

7.2 OcHOBHbIe UCMbITAHUA

7.2.1 Metop 1

7.2.1.1 OnpegensioT KpaTKOBPEMEHHYIO NMon3yyecTb obpasua npu HasHa4YeHHbIX YPOBHAX TeMnepaTyp
T;B cooTBeTCTBUM C 7.1.1 1 COOTBETCTBYIOWNX UM 3HAYEHUSAX CTATUHECKNX Harpy3ok P;

7.2.1.2 OBpasey yCcTaHaBnMBaOT B MCMbITATENbHbBIA CTEHA, BKMIOYAKT 3aA4aHHbIA TeMnepaTypHbli pe-
UM W NPOBOOAT TEPMOCTATUPOBAHWE B 3a[aHHbIX YCIOBUAX A0 NOMHOMO BblpaBHMBAHUS TeMnepaTtypbl Mo
TOMWWHE NONMMEPHOro KOMNo3uTa B TeveHne He Bonee 10 MUH.

7.2.1.3 BbINOMHAKT KpaTKOBPEMEHHOE TpexKpaTHOe HarpyxeHwe 1 pasrpykeHne obpasua (TpeHMpoBka
OIS CHATWUS NIOQTOB) NpU Harpy3kax 0o 5 % OT KpaTKoBPEeMEHHOro npegena npovYHoCTW, ONpeaeneHHoro no
rOCT 8829.

7.2.1.4 [atymk npornba f ycTaHaBNMBalT B HYNeBOe MOMOXeHWe 1 BbINMOMHSAKT Harpy>KeHue obpasua
A0 3a4aHHON BENUYWHbI CTAaTUYECKON Harpyskn P,

7.2.1.5 TMNpunoxeHue Harpyskn kK 0bpasuy oCyLLecTBAAT NnasHo, 6e3 Ton4koB. CKOPOCTb HarpyKeHus,
onpegensemas B MOMEHT MPUMOXEHUS MOMHOW Harpy3ku K obpasuy, AN BCEW CEPUM UCMBLITAHUIA OOMKHA
BbITb 0aAMHaKkoBOW. Bpemsi npunoXeHUs MOMHOW Harpysku K obpasuy AomkHo BebiTe He BGonee 5 c. MomeHT
MOMHOM Harpy3Kn McnbliTyemoro obpasua npuH1UMaeTcs 3a Havyano oTcyeta nonsyyectu (f = 0).

7.2.1.6 TNpooomKuTenbHOCTh UCMNbLITAHWA NO OMpedeneHno KpaTKoBPEMEHHOW MNOM3ydecTu Ans BCex
OMbITOB NPMHUMAETCH 0gWHAKOBOW W HE MeHee 3—5 4.

7.2.1.7 3HaveHns npornboe fans kaxaoro TemnepaTypHOro pexuma T, (C COOTBETCTBYHOLMM UM 3Ha4e-
HWUEM CTaTMYECKMX Harpy3oK P;) n 3HaYeHnsl BpeMeHu t NpeacTasnsaioT B Buae rpadvkos (pucyHok B.1).

7.2.1.8 CtpoAaT rpaduk Ang onpefeneHns KosMduuueHTa nepekpbitua Kk KpMBLIX BA3KOYNPYron no-
aarnueocTth B koopauHatax [" — In t (pucyHok B.2).

7.2.1.9 CrposaT rpaduk ons onpegeneHns KoadduuveHTa TeMnepaTypHO-BpeMEHHOro CABUra B KOOp-
Annatax [ — In ta (pucyHok B.3).

7.2.1.10 CtposiT 0606LLEHHY NPOrHOCTUYECKYI0 KPUBYHO ANUTENBHON NON3y4ecTu (pucyHok B.4).

7.2.2 MeTop 2 (anbTepHaTUBHLIA MeTod — MeToh CTYNMeHYaTbIX U30TEPM)

7.2.2.1 Ob6pasel ycTaHaBNUBAKT B UCNLITATENBLHLINA CTEH W NPOBOAAT KPATKOBPEMEHHOE HarpyxeHue
B cooTBeTcTBMM C 7.2.1.3.

7.2.2.2 YcTaHaBnuBalT JaTymK npornba B coOTBETCTBUM ¢ 7.2.1.4.

7.2.2.3 Ob6paseu HarpyxatoT 4o 6a30Boin cTaTuyeckoi Harpysku Py.

7.2.2.4 O6pasel Bbiaepxu1BaloT npu 6azoson Temnepartype T, B TedeHne 30 MuH.

7.2.2.5 CTyneH4aTo NoBbILIAIOT TEMNepaTypy 1 BbIAEPXKMBAKOT Npu Temnepatypax T; B TeueHue 30 MuH.

7.2.2.6 TemnepaTypHble CTYMNEHW COCTaBNSAOT B KOMMYECTBE HE MEHEE LUEeCTU.

7.2.2.7 CTpoAaT rpadpuk nonsyyecti obpasua ang pasnuyHbiX CTyrneHen Temnepatyp 7; B KOOpAUHaTaXx:
nporunb f, MM, 1 Bpewms, ¢ (pucyHok .1).
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7.2.2.8 Bce cTyneHu non3y4ecTu NnepecTpanBatTcsa B KOOpAMHAaTax Mmogyns nondyyvecty E, kH/m, Bpe-
MeHwu In £, ¢ (pvcyHok [.2), co coBUIOM Ha COOTBETCTBYIOLLEE BPEMSs OT Hadyana U3aMepeHuid Onsi Kaxkgon cTy-
T
neHu t' (n — 1), rae n — HoMep CTyneHu Temnepartypsbl T,
Mopayne nonay4ecTun onpenensoT no gopmyne

E(t) = Py/f(t), (2)

roe Py — GasoBas ctaTuueckas Harpyska;
f(t) — nporu® npw onpegeneHHOM BpeMeHN.
7.2.2.9 Kpusble MmoOynsa nondy4ectn ONS pasHblX CTYNeHen Temneparyp CTPOSAT Ha oAHOM rpaduke B
nonynorapudMmUyYecKoi cucTteMe KoopauHat (pucyHok I1.3).
7.2.2.10 OBoOLWeHHY0 KpUBYHO MOOYMSA NOMN3y4ecTW NepecTpauBaloT B NPOrHOCTUYECKY 0006LeHHY0
KpuBYyH nonayyecTtu (pucyHok .4).

8 ObpaboTka pe3ynsratoB

O6paboTky pe3ynsTaToB UCMbLITAHWIA MPOBOAAT N0 METOAY NocTpoeHus 06061LeHHO KPUBOW B COOTBET-
CTBWM C npunoxeHuem B. MNocTpoeHne 060BLLEHHON KPMBOA ANA MeToda CTyneH4YaTbiX M30TEPM MpUMBEAEHO
B rpunoxeHuu I.
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MpunoxeHune A
(pexomeHgyemoe)

Cxema oGpaaua AnA npoeegeHUA UCNbITAHWA Ha NON3y4YecCTb

4 4

400 L 200 400 aum A
ma

> &

140 j--.x

b 8
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100 |50 700 50| 100
11 1 1
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1 — xene3obeToHHasa Banka; 2 — NoNUMEpPHLIR KOMNO3UT; 3 — yAepKMBatoLLMe onopbl; 4 — HarpyxKawLwme onopsbl
PucyHok A.1 — Cxema obpa3sua xxene3obeToHHoN 6anku ¢ NoNMMepPHLIM KOMMO3WTOM W PacnonoXeHuem ornop
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PucyHok A.2 — Cxema apMmnpoBaHng xene3obetoHHon Banku

GostExpert.ru
https://GostExpert.ru/gost/gost-70762-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67044
https://gostexpert.ru/gost/gost-70762-2023?utm_source=pdf&utm_medium=67044&utm_term=page

MpunoxeHune b
(pekomeHgyemoe)

rOCT P 70762—2023

Cxema YCTaHOBKM AnNA onpegeneHva non3y4vyecTtu

o
<

]

Bs
-?-

4
q

&

1 — cunoBas pama; 2 — KnumaTu4deckas kamepa, 3 — MaHoOMeTp; 4 — rapaenuHYeckuin Hacoc, 5 — rnapasnUYecKknii AOMKpar;
6 — BroK MHAMKATOPOB Tepmonap; 7 — WCNbITyeMblii 06pasel; 8 — NonvMepHbI KOMNO3UT; 9 — TOYKWM BCTABKWM TepMonap;
10 — wHaukaTop YacoBoro Tvna; 11 — wHdpakpacHbIi nanyyaTens

PucyHok 6.1 — Cxema ycTaHoBKW ANA onpeaeneHus nonsyyecTu
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MpunoxeHune B
(o6azaTtenbHoe)

MocTpoeHue 0606WeHHOW KpUBOM ANA MeTtoda 1

B.1 PaccuuTbiBalOT BA3KOYNpyrue noaatnneocTy ANs KaO0ro TeMnepaTypHOro pexuma ucnbitaHuii T, no hopmyne

Nyt
"(t) X (B.1)

B.2 lMony4yeHHble pesynbsTatel n3obpaxaloT rpaduyeckn B nonynorapudgpmudeckux koopaunartax /M — In t (pucy-
Hok B.2).

B.3 uHa rpaduke obosHadatoT 6asncHbIil Nepuod BpeMeHn ;. — t. . SKCnepuMeHTarnbHOro onpefeneHns KpaTko-
BPEMEHHOI Mon3y4ecTu.

MpumedaHue — MuHUManeHoe Bpems Ga3MCHOrO nepuvoda MOXET BbiTb YCTAHOBMEHO W3 COOTHOLUEHWS
tin = Io + 60 c, rae ty — MOMEHT OKOHYaHUA HarpyxeHus obpasLoB. f . — MOMEHT OKOHYaHNA JKCMepUMeHTa.

B.4 OnpenensaoT k03pMLUUEHT NEPEKPLITUA — K| KDMBBIX BA3KOYMPYTOM NOAATIMBOCTA MO hopMyne

- Imax(Ti)_Imin(TiH)
" Imax(Ti+1)_Imin(Ti) ,

(B.2)

r0€ Lnaw T) M L 0y(Tisq) — 3HAYEHWA NOAATAMBOCTH, 3aPUKCMPOBAHHBIE NPK MaKCMMarnbHOM BPEMEHM oTCHeTa tax NS
ABYX NOCNeyoLLMX TeMNepaTypHbIX PEXUMOB UCTbITaHuiA T; u T,y COOTBETCTBEHHO;
il T W L (Tipq) — 3HAYEHMA NOAATNMBOCTY, 3achUKCUPOBaHHLIE B HavansHoe Bpema GasavcHoro nepuopa fo.
npy TeX Xe 3Ha4YeHUsx TeMmnepaTyp COOTBETCTBEHHO (pUCYyHOK B.2).
Ecnu k, < 0,25, npoBoOAT OOMNONHUTENBHBIE OMbITLI NMPYU TEMMEPAaTYPe, NPOMEKYTOUHOW Mexay T; 1 T, 4
B.5 HaunHan ¢ 6a30Boil KpUBOI BA3KOYMNPYToi NoaaTNMBOCTMI, ONpeaeneHHon npu T;, nocneaosaTeribHO 3MepsoT
paccTosHne MeXady Kax oW Napoi COCEAHUX KPUBLIX B HECKONEKWX TOYKaX (He MeHee NATU) U yCpeaHeHHbIe 3KCnepuMeH-

TanbHble 3HaYeHUs Ajma'r 3anuceiBakoT B Tabnuuy (cm. Tabnuuy B.1). Cxema onpegeneHusa koadduumneHTa TeMmnepa-

TYpHOro caeura Ajlna-r npvBegeHa Ha pucyHke B.3.

B.6 YcpegHeHHble 3KCNepUMEHTArNbHbIE 3HAYEHWS Ajlna-r nocrnenoBaTenibHO CYMMUPYIOT HauyMHas ¢ HyneBoro
sHaveHus npu (T = Tj). SHaK CyMMUpYeMbIX BEMUYWNH ONpeaenseTcs sHakom pasHocTu (T — T;), cxema onpeaeneHus Ko-
agppmumneHTa TeMnepatypHo-sBpemeHHoro casura In a; npusedena s Tabnvue B.1.

B.7 Ons nocTtpoeHusa ob0BLLIEHHON KPUBOW 3KCMEPMMEHTANbLHO onpeaeneHHble Npy pasHbiX T KpWBble 3aBMCUMO-
ctn [" ot In {, pacnonoxeHHbIE BO BpEMEHHOM MHTEpPBAane BasucHOro nepyvoaa, COBWrakoT BAOMbL BPEMEHHON LKanbl Ha
COOTBETCTBYHOLlIEe 3Ha4eHne In a; (pucyHok B.3), T. e. Ana Kaxaoi Temneparypbl B norapuM1UYecknx KoopamHaTax cTpo-
WTCHA HOBbIWA rpadiunk, 4N\ KOTOporo cobnogaeTcs ycnosue:

ity = R/[In t + In ag], I"(t)).
Hoeoe Bpemsa ana aTux Kpuebix ByOeT pasHo:
Intar=Int+inay.

B.8 O000LWeHHYI0 KpUBYH BA3KOYNPYron NogaTnuBoCT NepecTpaneatoT B NPOrHOCTUYECKYH 0600LEHHYH KPUBYIO
nonayyecTu (pUCyHok B.4).

Tabnuua B.1— Cxema onpegeneHvs KoahdumumMeHTa TeEMNepaTypHO-BPeEMEHHOIo caBura

7 T-To i Aj.lTaT In ay,
To 0 1 Aqln ar 0
Ty Ti-Ty 2 Ajinar Inar =Anar
T2 Tg=Ty Inar, =Aqlnar+Ayinar
T, ToTq =1 Afnar . A
nay, = jZ1AJ,-InaT
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PucyHok B.1 — KpuBble nonsy4yecTtu Ana KaXaoro TeMNepaTypHOro pexxuma
T; (c COOTBETCTBYHOLMMN UM 3HAYEHWAMW CTATUYECKNX Harpysok P))
1 BpemeHu t

b I

\ 1" mikH
Tr+2

Fren( T /i
i+1

- ! ;
= 'rmax( Tr) //‘IT

WNHTepBan
NepeKpbITUS

IninlTi1) A
Imln( Tﬁ) /

tmin tmax 1n t, C

PucyHok B.2 — lpadhmueckoe nsobpaxeHne akcnepuMeHTanbHbIX JaHHbIX B koopauHaTax /™M — In t
¥ CXema onpefeneHns KoadpuumeHTa NepexpsbiTua — Kk KpMBLIX BA3KOYMNPYTON NOAATINBOCTH

~
P

Int ¢

BasncHelid nepuog Bpems ynpexaeHus

Pucyrok B.3 — Cxema onpegeneHua koadpcuumeHTa TeMnepaTypHO-BpPEMEHHOIO CABUra U NoCTPOEHMWS
06006LLEeHHON KPUBOW NOM3y4ecTn
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Int, c

PucyHok B.4 — lNporHocTuyeckas KpuBas nonsyyecTu
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MpunoxeHue I
(pekomeHgyemMoe)

MocTpoeHne 0606LWeHHON KpUBOM ANA MeToaa 2 (MeToAda CTyneH4YaTbiX U30oTepM)

—————— D M M S e

| 1 | 1 | | >

tc

PucyHok 1 — KpuBble cTyneH4aton nonsy4ectu

PucyHok .2 — lNogatnvBocTe B NonynorapuMUYeckon cucteme kKoopavwHar

AE, KH/m

I I | I I I I
L D D R e e
____I___JI____:___J____I___J____I_

PucyHok 3 — CmelleHHbIe KpUBLIEe MOAATIIMBOCTU
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f, MM
A I

Int, c

]

PucyHok N4 — lNporHocTuyeckas KpyBas nonayyecTtu
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non3y4ecTb, 0606LL|,8HHEF| KpuBaa non3y4yecTu
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