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Mpepucnosune

1 MOATOTOBJIEH ®epepanbHbiM rocyAapCTBEHHbIM YHUTAPHbIM NpeanpusaTnem «Bcepoccuincknii Ha-
YUYHO-MCCNeA0BaTeIbCKUA MHCTUTYT aBMaLMOHHbIX MaTeprasioB» COBMECTHO C ABTOHOMHOW HEKOMMepYecKoi
opraHusaunein «LLOHTp HOpMUpOBaHUA, cTaHgapTU3auumn 1 knaccudukaLnm KOMNO3MTOB» Npu yyactun O6b-
ef\HeHns puanyecknx nuy «Cot3 nponssoguTeneil KOMNO3UTOB» Ha OCHOBE opuLManbHOro nepesoja Ha
PYCCKWiA 13bIK @HT/10513bIYHONM BEPCUN YKA3aHHOTO B NYHKTE 4 cTaHAapTa, KOTOPbIA BbiNOMHEH TK 497

2 BHECEH TexHuyeckum komuteTom no ctaHgapTtusaunm TK 497 «KOMMNO3nTbl, KOHCTPYKUUN U n3ge-
NINA U3 HUX»

3 YTBEP)X/JEH 1 BBEJEH B IEVNCTBWE Mpukasom ®efepanbHOro areHTCTBa N0 TEXHNYECKOMY pe-
ryMpoBaHuio n metponorum ot 23 Hos6pa 2017 r. Np 1823-cT

4 HacToswmii cTaHgapT ABAseTca MoAMUUMPOBaHHLIM NO OTHOWeHU K cTaHaapTty ACTM E698-16
«CTaHfapTHbIi MeTof onpefeneHns KMHeTUYEeCKUX KOHCTaHT ypaBHeHus AppeHuyca meTofom guddepeH-
LuanbHON ckaHupylollein kanopumeTpun n metoga ®anHHa — Yonna — O3aBbl» (ASTM E698-16 «Standard
Test Method for Arrhenius Kinetic Constants for Thermally Unstable Materials Using Differential Scanning
Calorimetry and the Flynn/Wall/lOzawa Method». MOD) nyTem n3MeHeHuUs ero CTPyKTypbl 4718 NpuBeAeHns
B COOTBETCTBME C NpasBuaamu, yctaHoBneHHbimn B TOCT 1.5—2001 (nogpasgensl 4.2 n 4.3), a Takxe mM3mMme-
HEHUA OTAeNbHbIX hpas, KOTOpble BbleNeHbl B TEKCTE KYPCUBOM.

BHeceHne ykasaHHbIX TEXHMYECKMX OTK/IOHEHW/ HanpaB/ieHO Ha y4yeT ocobeHHOCTM ob6bekTa u/vam
acnekrta cTaHfapTusauuun, xapakTepHboix ana Poccuiickoin depepaunn.

Mcknwoyenne ctangaptos ACTM E473. ACTM E691, ACTM E1142, ACTM E1445, ACTM E1860,
ACTM E1970 obycnosneHo TeM, 4To B Poccuiickoli depepayny Ha HauMOHaIbHOM YPOBHE HET aHal0TUYHbIX
CTaHAapToB, a Takxe B CBA3W C TeM, YTO OHM HOCAT CNpPaBOYHbI XapakTep.

OpUrnMHasnbHbI TEKCT HEBKMOUYEHHbBIX CTPYKTYPHbIX 3N1eMeHToB cTaHgapTta ACTM npusegeH B AONO/HU-
TesnbHOM npunoxexHuu JA.

[lononHnMTeNnbHble CCbISIKM, BKIOUYEHHbIE B TEKCT cTaHgapTa AN yyeTa ocobeHHOoCTel HaunoHasbHOW
cTaHgapTusauuu, BblaeneHbl KypcuBOM.

[lononHnTenbHble TpeboBaHNS 1 NONOXEHNSA, BHECEHHbIE B HACTOALWNIA CTaHAAPT, Bbl4eeHbl NyTeM 3a-
KMIOYEHUS NX B paMKM U3 TOHKUX NNHWIA, @ nHpopMaLma ¢ 06 bACHEHWEM NPUYNH BKIOYEHNUS 3TUX TpeboBaHuit
1 NONOXEHWI NpuBefeHa B BUAe npuMeyvaHunii.

HavmeHoBaHWe HacToslWero cTaHgapTa U3MeHeHOo OTHOCUTE/IbHO HAMMEHOBAHWS YKa3aHHOro ctaHgap-
Ta ACTM ans npusegeHns B cootsetctene ¢ FOCT P 1.5—2012 (nyHKT 3.5).

ConocTtaB/fieHne CTPYKTYpbl HacTOALWEero ctaHaapTa co CTPYKTYpoOi ykaszaHHoro ctaHgapta ACTM npu-
Be/leHO B [OMOJ/IHUTE/IbHOM NpunoxeHun Ab.

CBefileHns 0 COOTBETCTBMM CCbIZIOYHOTO HauWoHanbHOro cTaHgapTta ctaHgapty ACTM. ncnonb3oBaH-
HOMY B KayeCTBe CCbI/IOYHOr0 B NPUMeEHeHHOM cTaHfapTe ACTM, npueegeHbl B OMNOMHUTENBHOM MpUIoXe-
Hun 1B

5 BBEJEH BIEPBbIE
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lMpaBuna npumMeHeHUs HacTOALWEro cTaHAaapTa ycTaHoBNeHbl B cTaTbe 26 PefepanbHOro 3akoHa
0T 29 unoHA 2015 r. Ne 162-®3 «O cTaHgapTusaumm B Poccuitickoin ®epepaumnmk. NHopmaumna o6 uns-
MeHEHUAX K HacT oAl eMy cTaHfapTy Ny6nuKyeTCs B eXerogHomM (No cocTOAHMIO Ha 1saHBapsa Tekywero
rofa) UHoOpmMaLMOHHOM yKasaTene «HaunoHanbHble cTaHaapThi», a ohuumanbHblii TEKCT M3MEHeHWUl
N NONpaBoK — B eXeMecA4YHOM MH(OpMaLMOHHOM yKasaTene «HauuoHanbHble cTaHfapThi». B cnyvas
nepecmoTpa (3amMeHbl) UM OTMEHbl HACTOALWEro cTaHgapTa CooTBeTCTBYylOLWee yBefgoMeHne bygeT
ony6/MKoBaHO B 6amxKailiemM Bbinycke MHPOPMaLMOHHOTO ykazaTensa «HaunoHanbHble cTaHgapTbi». Co-
oTBeTCTBYyWLWasa nHhopmaumnsa, ysejoMneHne n TeKCThbl pasmelialnTCca Takke B MHPOPMaLNOHHON
cucTeme o6uULero Nonb3oBaHUA — Ha oduuManbHOM caiTe defepasbHOro areHTCcTBa N0 TEeXHUYEecKomy
perynupoBaHuio 1 MeTposnoru B ceTu MIHTepHeT (wWww.gost.ru)

© CrtampapTuHcgopm. 2018

HacTosAwWwmii cTaHfapT He MOXeT 6blTb MO/IHOCTLI WU YACTNYHO BOCMPOU3BEAEH, TPAXMNPOBAH W pac-
npocTpaHeH B kKauecTBe oML MaNnbHOIO n3gaHus 6es paspeweruns degepanbHOro areHTCTBa Mo TEXHUYECKO-
My PEeryanupoBaHuio 1 MeTposnorum
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HALUWOHANBbHLBN CTAHAOAPT POCCUWMCKOWN PELEPALUMN

KOMMNO3UTbl MONMMEPHBIE

OnpefeneHne KOHCTAHT KNHETUYECKOTO YypaBHeHUst AppeHuyca
TepMUuYeckn HecTabuNbHbIX MaTepnanoB C UCNOb30BaHneM gnddepeHynanbHoOR
cKkaHupyluwein kanopumeTpumn n metoga dnmHHa — Yonna — O3aBbl

Polymer composites. Determination of Arrhenius kinetic constants for thermally unstable
materials using differential scanning calorimetry and the Flynn-Wall-Ozawa method

[Jara BBegeHns — 2018—06—01

1 0O6nactb NnpUMeHeHNs

1.1 HacTtoAwWwwmii cTaHfapT onucbiBaeT onpefeneHne obLWmnx KMHeTUYECKUX napameTpoB A8 3K30Tep-
MUYECKNX peakuuii ¢ nomouwbio Metoga ®nuHHa — Yonna — O3aBbl U gudhepeHumanbHoi ckaHupytoLwei
KanopuMeTpuun. [laHHbli cTaHfapT UCNONb3ylT AN onpefesieHns KMHe TUYeCcKNX napame T poB 3K30Tep-
MUYECKUX peakLumnii 0TBEPXAEHUA TBPMOpPEakTUBHbIX MaTpUL, U CBA3YIOLLUX, NPUMEHAEMbIX ANS U3rOT OB-
NeHNA NONIMMEPHbBIX KOMNO3UTOB.

1.2 HacTosiwmnii cTaHAapT NPMMEHUM A1 peakuuii, NpoTekaHne KOTOPbIX MOXET OblTb OMMCAHO C No-
MOLL b0 ypaBHEHUA AppeHnyca 1 06 ero ypaBHeHUA CKOPOCTU XMMUYECKON peakumm.

1.3 HacToswuii ctTaHfapT He NPUMEHWM, Korga pacyeTHble KpMBble OTK/NOHAKTCA OT MPSAMONA NMHUK
(cM. MyHKT 8.2) nnan korga pesynbTaTbl N30TEPMUYECKON BblAEpPXKM obpasua He cornacylTcs C NPOrHo3upy-
eMbIMW pe3ysibTatamu, NOoJlyYeHHbIMW Ha OCHOBAHWW pacCUUTaHHbIX KMHETUYECKMX BeNuvunH. B yacTtHOCTH,
HaCTOALWMI cTaHAapT He NPUMEHUM NS peakuunit ¢ YaCTUYHbIM UHTMBMpOBaHMEM. HacToAwMA cTaHfapT He
nprvMeHsaeTCs B Cayyae peakuuii, KOTopble BKAOYalOT napasnefibHbie Uan nocnefoBaTesibHble CTagun, a Tak-
e Mo OTHOLWEeHU K MaTtepuanam, y KoTopbix HabnogarTca a3oBble nepexoabl, a npu TemnepaType aso-
BOrO nepexofa CKOPOCTb peakuumn sHauyuTenbHa.

2 HopmaTuBHbIE CChIJIKK

B HacToslweM cTaHAapTe UCNofb30BaHa HopMaTUBHAA CCblfika Ha creayllWwnii cTaHgapT:
FOCT P 55134—2012 (MCO 11357-1:2009) Nnactmaccsl. AuddepeHunanbHas ckaHupyoLwas Kkanopu-
MeTpusa (ACK). YacTb 1. O6wme npuHLMnbI.

MpumeuyaHune — TMlpu NONb30BaHWM HACTOSALMM CTAHAAPTOM Lie/Iecoo6pasHo NPOBEPUTL AECTBUE CCbINOY-
HbIX CTAHAAPTOB B MH(DOPMALMOHHOI CUCTEME O6LLETO NO/b30BaHKSt — Ha 0hULMaIbHOM caliTe defilepasibHOTO areHT-
CTBa MO TEXHNYECKOMY PETy/IMPOBaHMI0 U METPOSIOMUN B CETU VIHTEPHET UM MO EXErofHOMY WHDOPMALIMOHHOMY yKa3a-
Teno «HauuoHanbHble CTaHAAPTLI», KOTOPLIV OMy6/IMKOBaH MO COCTOSIHUIO HAa 1 SHBaps TEKYLLEro roga, 1 no Bbinyckam
€XeMeCSYHOro MH(hOPMALMOHHOTO ykasaTens «HalunoHa bHble CTaHAapTb» 3a TeKyLwii rog, Ecnv 3aMeHeH CCbIOYHbIN
CTaHZapT, Ha KOTOpbIii AaHa HeAATMPOBaHHAS CCbIIKA, TO PEKOMEHAYETCS MCMO/b30BaTb AEMCTBYIOLLYI0 BEPCUI0 3TOTO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHUIA. ECIM 3aMEHEH CCbINOYHBIN CTaHAApT, HA KOTOPbI
[laHa [aTVpoBaHHas CCblika, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUID 3TOMO CTAHAAPTA C YKa3aHHbIM BbILIE TOLOM
yTBEpPXAEHUS (MPUHATUSA). ECNM Nocne yTBEPXKAEHNS HACTOSLLETO CTaHAAPTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOPLIN AaHa
[laTMpOBaHHAas CCblfKa, BHECEHO N3MEHEHMWE, 3aTparMBatoLLee NosoXeHUE, Ha KOTOPOE flaHa CChlKa, TO 3TO NOMOXEHUE
PEKOMEHAYETCS NPUMEHATL 6e3 ydeTa JaHHOrO M3MeHeHUs. ECM CCbINOYHBIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO Noso-
XXEHME. B KOTOPOM [laHa CCblIKa Ha Hero, peKOMeH/YeTCsi MPUMEHSTL B YaCTU, HE 3aTparmBatoLLeli 3Ty CCbifky.

MN3paHue ouymansHoe
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3 TepmuHbl 1 onpefeneHusa

B HacTosileM cTaHAapTe NPpUMEHeHbI cfeayline TePMUHbI C COOTBETCTBYIOW UMY ONpeseneHnsiMu:
3.1

aud depeHynanbHas ckaHupylowas kanopumetpus; 4CK: MeTof, B KOTOPOM PasHOCTb TEMJIOBbIX
NOTOKOB, NOABEAEHHbIX K TUT/I0 C UCMbITYEMbIM 06Pa3LoM 1 3TA/IOHHOMY TU/I0, U3MEPSETCS Kak yHKLNUS
TemnepaTtypbl W/UNY BPEMEHU B NpOLECCE BO3AENCTBUA HA UCMbITYEMbI N 3TANOHHbIA 06pasLbl ynpaBns-
eMoii TeMnepaTypHoOii nNporpamMmmoii B yCTaHOB/IEHHOW aTMocdepe U npu UCMOMb30BaHUN CUMMETPUYHON
N3MepUTeNLHOW CUCTEMBI.

[FOCT P 55134— 2012, nyHKT 3.1]

3.2

3Heprus akTueauuu: JHeprus, nNpesblllaloWas 3HEPrnio OCHOBHOIO COCTOSIHUA, KOoTopas A0/KHAa
6bITb fO6AB/IEHA K aTOMHOI UMW MONEKYNSAPHOW cucTemMe, YTo6bl MOT NPON30MTN KOHKPETHbIN npouecc.
[FOCT P 56722—2015, nyHKT 3.2]

4 CywHoCcTb MeToa

4.1 O6pasel nomeLalT B NOAXOAAW NI TUrenb n pacnonaraiT B guddepeHumnanbHOM CKaHpyoLem
KanopumeTpe (fanee — KanopumeTp).

4.2 TemnepaTypa o6pasLia nosbilWaeTCsA C IMHENHO CKOPOCTbIO, NpU 3TOM OUKCMPYIOT Ntobble 3Kk30Tep-
MUYeckue Nuku peakuuu.

4.3 Warn 4.1 n 4.2 NnOBTOPAIOT C pa3/IMYHbIMU CKOPOCTAMU HarpeBaHusa B guanasoHe oT 1 40 10 K/MuH.

4.4 3HayeHunsa TemnepaTypbl, MPU KOTOPbIX NOSIBNAETCSH MakCMMalbHbIA MWK peakunn, HaAHOCAT Ha rpa-
U1K B BUAE 3aBUCMMOCTI OT COOTBETCTBYHIOLLE/ CKOPOCTU HarpeBaHus.

4.5 KuHeTtunyeckne BeIMUNHBI, paccunTaHHble U3 3aBUCUMOCTU TemneparTypbl nuka OT CKOPOCTW Harpe-
BaHUA, UCMOJb3YIOT A5 BblYNCAEHUS BPEMEHU, HEO6X04MMOro ANsA gocTuxeHusa 50 % cTeneHn npespalye-
HUSA, Npu BbIGPaHHOI TemnepaType.

4.6 O6pasel, BblAepXMBaIOT NP BbIOPAHHOI TemnepaType B TeUYeHWe BbIYUC/IEHHOTO BPEMEHMU.

4.7 BbigepxaHHblli obpasel, nomelaloT B AnddepeHumanbHblii CKAHUPYIOLWNA KanopuMeTp U peru-
CTpUpyIOT naowagb nuka peakuuu. MonyyeHHoe 3HayeHne naowaan fnuka cpaBHUBAIOT C MJoWabio nuka
peakuum ncxogHoro obpasua c nposegeHnem [ CK-akcnepuMmeHTa Npu TexX xe YCoBusx.

4.8 Ecnn HopMuMpoBaHHaa naowafb, NonyyeHHasa Ana obpasua nocne BblAepXKu, cocTaBaseT npu-
6/1M31MTENLHO NOMTOBUHY OT MowWwain A1 UCXOLHOro obpasua, To KUHEeTUYEeCKNe BesIUYUHbI AN BbIGPAHHO
Temnepartypbl NOATBEPXAAOTCS.

5 O6opypoBaHue 1 matepuasnsi

5.1 Mcnonb3yemoe B AaHHOM CTaHgapTe o6opyAoBaHne AO/HKHO PerucTpupoBaTtb KOJIMYECTBEHHbIE N3-
MEHEHUSI 3HTaNbMMN B 3@aBUCUMOCTW OT BPeMeHu t uau Temnepartypbl T. 4O/KHO 6bITb NHEHO NporpaMmu-
pyeMbiM 1 UMEeTb BO3MOXHOCTV MPOBOAUTL M3MEPEHUSA B Pas3/IMYHbIX MPOAYBOUYHbLIX ra3oo6pasHbIX cpedax.
TepmouyBCTBUTESbHbIA 31eMeHT npubopa He JOo/HKEH HENOCPeCTBEHHO KOHTaKTUpoBaTb C 06pasLoM.

5.2 AndphepeHumnanbHblii CKaHUPYOLWNWIA KanopumeTp

5.2.1 WN3mepuTenbHas Adeiika kafopumeTpa BkIOYaeT B cebs:

- neyb, obecneynBaloLLlylo paBHOMEPHOE KOHTPO/Mpyemoe HarpesaHue (oxnaxpgeHue) obpasua Ans
ucnbiTaHuii n obpasya cpaBHeHUs A0 BbiOpaHHO TemnepaTypbl C MOCTOSHHOR CKOPOCTbIO B Npejenax npu-
MEHWMOT0 A1 AaHHOro cTaHgapTa guanasoHa temnepartyp;

- JaTyuk TemnepaTypbl, obecneunsBawoWnii MHAMKaLMIO TemnepaTypbl obpasua/neyn ¢ paspelleHnem
no 0,1 K:

- AndbhbepeHumanbHblii gaTtumk Ansa onpegenedns anddepeHunanbHOro Tena0BOro NoToka Mexay 06-
pasuoM ANs ucnbiTaHunii n o6pasLom cpaBHeHUs, cooTBeTcTByoWwero 10 mMkBT;

- ycTpoiicTBa AN cO3AaHMa U noggepxaHua atmocdepbl B U3MEpPUTENbHOW A4velike kanopumeTpa B
BME MHEPTHOro NPoAyBOYHOIO rasa, NojatLerocs co ckopocTbto oT 10 o 50 mMa/MuH.

MpumeuyaHne — OBbLIYHO, €CIN MPOLLECC OKUC/IEHNSA B BO3JyXe SIBMISIETCA NPO67EMOi, UCNOSb3YeTCs asoT,
aproH unw renuii ¢ uicToToi 6onee 99 %. PekomeHAyeTCs UCMONb30BaTh CYX0i NPOAYBOYHBINA ra3. 0CO6EHHO A5t paboTbl
npy NOHWKEHHOI Temnepartype, 3a UCK/IOYEHNEM C/lyvaeB, Koraa Heo6XoAMMO 1UccneoBaTb B/NAHMNE BI2XKHOCTU.

2
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5.2.2 TepmoperynaTtop, kOTopblii cnocobeH co3gasBaTb U NOAAEPXUBaATh B BbIGpaHHOM Ananas3oHe Tem-
nepartyp KOHKpeTHyl0 TeMmnepaTypHyl nporpamMmmy B U3MepuTEeNIbHOW fueiike KasopumeTpa npu ukcnuposBaH-
HOW cKkopoCTU M3MeHeHus Temnepatypbl (0T 0,5 Ao 10 K/MUH c TOYHOCTblO 3agaHuns +0,1 K/MUH) unum B nso-
TEPMUYECKOM pexume c 3afaHnem TemnepaTypbl ¢ TOYHOCTbIO +0,1 K.

5.2.3 YcTpoiicTBo cbopa AaHHbIX, obecneynsatoliee nosyvyeHne, xpaHeHue n otobpaxeHne nUsMepeH-
HbIX WM pacCcuMTaHHbIX CUTHAMO0B, N U TeX U APYrnX. B MUHUManbHbIi HAabop BbIXOAHbLIX CUTHAN0B, Tpeby-
owmxes ana guddepeHynanbHol CKaHupyloLein kanopumeTpun, BXOAAT Tens0BOlM NOTOK, Temnepartypa u
Bpems.

5.3 Turnm c KpblWKaMmun u T. ., KOTOPble MHEPTHbI MO OTHOLWEHUIO K MaTepuasny obpasua A/ UCMbI-
TaHuii 1 obpasua CpaBHEHWUA U UMET NOAXOAALW Y0 (DOPMY U MOHOIMTHOCTL, YTOGbLI BMelaTb obpasel,
Ansa nccneposaHnii n obpasel cpaBHEHUA B COOTBETCTBUM C KOHKPETHbIMU TPe60BaHUAMK AAHHOIO CTaH-
fapTa.

5.4 BecCbl C MakcumasnbHbIM MpeAenom B3BelMWBaHUA Kak MMHUMYM 100 mr ons B3BellmBaHua obpas-
LOB. TUrNel C KPbIWKAMMN U T. . UM UX COBMECTHbIX COOPOK C TOYHOCTbIO A0 0.010 Mr.

5.5 BcnomoratensHoe o6opyjoBaHue AN MPOBeAEHUS [AaHHbIX UCMbITAHWI Npu TemnepaType Huxe
TeMnepaTypbl OKpyXalLiell cpefbl: cucTeMa oxaaxAeHns, KoTopasi MoXeT 6biTb HanpsAMyl obbegnHeHa ve-
pes3 TepMOperyfiaTop ¢ neybto 411 YCKOPEeHUs OXTaxAeHUs U3MepUTESIbHOW AYelikun OT NOBbILEHHbIX TeMne-
paTyp, 418 o6ecneyeHns MOCTOSIHHbIX CKOPOCTE oxnaxAeHuns, A4S NoAAepXaHna N30TepMUYeCcKoro pexnva
NPy MOHMXEHHbIX TemnepaTtypax uin s KoM6uHaLumuit BbibpaHHbIX PEXUMOB.

6 lMoAroToBKa K NpOBEeAEHMNID UCNbITAHWN

6.1 O6pasey A4NA UCNbITaHW

6.1.1 O6pasew, 4N UCMbITAHUIA J0/KEH BbITb MaNeHbKOTO pasmepa 418 MUHUMU3aLUN TemnepaTypHbIX
rpajuMeHToB BHYTpM o6pasua. Kak npaBuno, npuemsemblii pesynbtaTt nosyvyaetcs Npu macce HaBeCKW, KOTO-
poii cOOTBETCTBYET MakcuMasibHOoe BblgefieHne TennoTsl MeHee 8 mx/c.

6.1.2 O6pasubl A48 UCNbITAHUA [O/KHbI ABAATLCSA NpeAcTaBUTesbHOW NPo6oli MO OTHOLWEHWIO K WC-
cnefyeMomy mMatepuasny, npu 3TOM AO/KEH o6ecneynBaTbCa NpUeMaeMblii TEPMUYECKUA KOHTAKT Mexay 06-
pasLoM 1 KOHTeliHepoM (CM. puUcyHku 1, 2).

— repmeTnyHan biwka; 2— AnCK 75 x 5.9 MM. 3 — repMeTUYHbIii TUrens; 4 — obpasey

PucyHok 1 — MnaH c60pku AN 06ecneyeHns NpUemMniemMoro TepMUYECKoro KoHTakTa obpasia ¢ Turiem

6.1.3 Turau c KpbiwKamu ans 06pasuoB f0/MKHbI 6bITb MHEPTHLIMU MO OTHOLIEHMWIO K 06pasLy uav npo-
LyKTam peakuum.

6.1.4 B kayecTBe 06paslia CpaBHEHNs!, Kak MpaBuIo, UCMOMb3YKT MYCTOW TUreNb W TUTENb, 3aMN0JTHEH-
Hblli NHEPTHLIM MaTepnasnom.
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6.1.5 B cnyyaB uccnegoBaHusa 06pa3uoB C CyLLeCTBEHHOW NeTyyecTbio B Npefenax MHTepecylol,ero
Avana3oHa Temnepartyp A4S NnpeAoTBpalLeHNs BAUSHUA NCNapeHna 1 NoTepb Macchbl HenpopearMpoBaslUero
maTtepuasna MoryT notpebosatbCcs repMeTUYHO 3aBasibL0BaHHbIe TUI/IN WU TUT/IN BbICOKOTO AaB/ieHNs, Uu
W TO npgpyroe.

6.1.6 Cpepa, okpyxatow,aa obpasew, npn M3MepeHnn, Ao/KHa TOYHO BOCNPOM3BOAUTL YCIOBUS €50 UC-
nosib30BaHus.

6.2 Kanubposka

6.2.1 BbIMONHAIOT BCe npoLuefypbl KaMbpoBkM, peKoMeHA0BaHHbIe MPON3BOAUTENIEM, COT/TACHO Onuca-
HUI0 B PyKOBOACTBE MOSb30BaTENS.

6.2.2 KanubpytoT curHanbl Tennosoro notoka no FOCT P 55134— 2012 (NyHKT 8.4), N0N1b3ysAICb TAKUM Xe
Turnem ansa o6pasua, KOTopblit 6yaeT UCNOIb30BaH B NOC/EAYIOLWNX KNHETUYECKNX UCTbITaHUSAX.

[ANns KanubpoBKM NPOLOIKNTENBHOCTU N3MEPEHUSA B U30TEPMUYECKOM PEXUME UCNONb3YIOT CeKyHAoMeEp
wnn Talimep ¢ BO3MOXHOCTbIO U3MePATb AINTENbHOCTL BPEMEHHOTO NpoMeXyTka He meHee 3 4 (10 800 c),
pa3spelieHnemMm He MmeHee 0.1 ¢ 1 NOrpewwHOCTbIO He 6onee 1.5 ¢ B fleHb. I3MepsoT COOTBETCTBUE BPEMEHHN
OTCYMTbIBAEMbIM NPUGOPOM U CEKyHLOMEPOM ANA ABYX Touyek: nepsas oT — 6 Ao 10 c. BTopas gna —
10 000 c. Mo NOAlyYEeHHbIM 3HAYEeHUAM HaxoAAT KaMOGPOBOUHbLIN KO3 UUNEHT S. cBA3bIBaKOLWNIA Bpems
cekyHgomepa (0 co BpemeHem kanopumetpa (f0) BbipaxeHuem: t =~ S. MoNyYeHHbl kKo3ahdruneHT S
NCNONb3YT ANS KOPPEKTUPOBKN ANNTENBHOCTU U3MEPEHMNIA Ha KanopuMeTpe B NU30TEPMUYECKOM pexume.

MpumMmeyaHne — [aHHbIA NYHKT UCNOMB3YETCA B CBA3M C UCK/TKOUYEHMEM CCbIIIOK Ha cTaHAapT ASTM E1860.

6.2.3 MpoBoaAT kKannbpoBKy No Temnepatype AN ckopocTu HarpeBaHns 10 K/muu no FOCT P 55134— 2012
(NyHKT 8.3), monb3yAchb TakuM Xe Turnem Ans obpasua ANA MCNbITaHWUIA, KOTOPbIA 6yAeT NCnoib30BaH B No-
cneayrnwmnx KNHETUYECKUX UCTbITAHUAX.

6.2.4 Monpasky 415 KanUbpoBKM TemnepaTtypbl NPu APYrMx CKOPOCTAX HarpesaHus onpefensoT nytem
npoBeAeHns N3MepeHns pesko nnassleroca cTaHAapTHoro obpasua (HanpuMmep, YACTOro UHAUA) NPU UHTe-
pecyeMblX CKOPOCTSAX HarpeBaHusa, UKCMPYs OTKNOHEHUS U3BECTHON TemnepaTypbl NaBAeHUs B 3aBUCMMO-
CTN OT CKOPOCTMU.

MpumeuaHne — TllogobHas Tabnuua 3HaYeHUii NONPaBOK AN1A KaIMGPOBKM TeMnepaTypbl, OfHaKAbI BblYMC-
NIeHHbIX A/19 onpefieNIeHHOro npuéopa 1 TUrNs, MOXET UCMO/b30BaTLCA AJ1A NPOBEAEHUA NOC/eayoLMUX KCNepUMeHTOB
nocsne TemneparypHoii KasIMbpPoBKN Ha cKOpocTb HarpeBaHust 10 K.'MuH no 6.2.3.

6.2.5 Tepmunyeckoe conpoTuBieHne N3MepUTesbHON AYeiikn npubopa onpegenseTca nyTeM naMepeHus
TemnepaTypHoro nara, HabiogaemMoro npy niasfieHnn cTaHfapTHOro obpasua 4ucToro metanna (NpuseAeHo
B NPUNOXEHUN A. PUCYHOK 2).

7 TMpoBegeHne ncnbiTaHumn

7.1 Ncnonb3yloT obpasey, ANA UCNbITaHWIA Maccoi 5 Mr unn MeHblle ANS onpefeneHns noaxoasaLwmx
pasmepoB o6pasLa 1 3HauYeHWit CTapToBO TemnepaTypbl.

7.2 MomewatoT obpasel, A4na ucnbiTaHnii n obpasel, cpaBHEHNSA B U3MEPUTENbHYIO A4Yeliky kanopumeTpa.
Mcnonb3yT obpasubl pasmepamu, pekoMeHa0BaHHbIMK B 6.1.1.

7.3 3apalT TeMnepaTypHyl NporpamMmMy CO CKOpPOCTb HarpeBaHus oT 1 go 10 K/MWH cO cTapToBOiA
Temnepartypsl, nexalyein kak MMHUMYM Ha 50 K Huxe nepBoro Ha6nto4aemMoro oTKIOHeHUS 0T 6a30BOM NMHUN
BC/IEACTBUE IK30TEPMUYECKOrO NUKa.

4
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7.4 GUKCMpyOT curHan anddepeHynansLHOro Ten10Boro NOToka B 3aBUCUMOCTM OT TeMnepaTtypsl. MNpo-
[0/KalT Harpes ;0 MOMEHTa perncTpanum makcuMmyma UHTepecyloLwero nuka.

7.5 MoBTOPAT onepaunun, onnmcaHHble B 7.2—7.4. NpN pasNNYHbIX CKOPOCTAX HarpesaHusa mexagy 1 un
10K/mun.

MpumeuvaHus

1 PekomeHAayeTCsi MPOBOAUTL MUHUMYM YeTbIpe M3MEePEHUs NMPU CKOPOCTSX HarpesaHua mexay 1um 10 K/MuH.

2 Basosble nHUK [CK-KpUBbIX f0/MKHbI 6bITb BbIPOBHEHbI A1 MUHUMU3ALUN OLUMOKM MPY U3MEHEHUN MaKCUMY-
Ma nuvka.

8 O6paboTka pe3ynbTaToB

8.1 3HayeHus TemnepaTypbl MakCumMymMma nukKa peakuum KOppekTUpYlT € y4eTOM HelMHelHOCTU Temne-
paTypHOIi WKanbl, U3MEHEHN CKOPOCTU Harpesa M TEPMUYECKON MHEPLUN, KaK NpUBELEHO B NPUNOXEHUN A.

8.2 Ctpoutcsa rpacuk 3asucumocTu Igtf (|J— ckopocTb HarpeBa. K/MuH) oT 1/I (I — cKkoppeKkTupoBaH-
Has TemnepaTypa mMakcumyma nuka. K). C ncnonb3osaHneM Metofa HaMMeHbLIMX KBaApaTOB paccyUnTbiBalOT
N CTPOAT Yepes 3TN TOUKN NPAMYI0 JIMHUIO C MaKCUMasbHbIM KO3 MULUEHTOM Koppenaunn. TaHreHe HakoHa
Nosly4YeHHOW NpsiIMoi NpMHMMaloT B kayecTBe 3HadeHus c/(IgP)/d(1/7).

8.2.1 ina pacyeTa TaHreHca Hak/oHa T C UCNO/Ib30BaHMeM MeTofa HaMMeHbLIUX KBagpaToB UCNOJb-

3yl0T hopmyny {uc sr ~
- In m >1
T= In M (®
/-1 M
rae N — YUCNOo U3MEPEHWUIA;
X- — 3HayeHue norapmdma CKOpOCTW HarpeBaHus;
y, =11T — obpaTHasa abconoTHaa TemnepaTypa makcMmyma nuka, BblpaxeHHas B K.
8.2.2 KoahhnumMeHT Koppensayumn r BbIYUCAAOT No opmyne
*
r- n lI'II/I m . @)
| Ml ljr 1% Ml U
M M JLm 1 w
MpumeyaHne — [aHHbIA NYHKT UCMOMb3YETCS B CBA3M C UCK/IHOYEHNEM CCbINIOK Ha cTaHgapT ASTM E1970.
8.3 MpubnusutenbHoe 3Ha4YeHne aHeprumn akTueauum E. Jx/Monb. BbIYMCAAKT No chopmyne
£--2,194 ©)]

roe R — yHuBepcanbHasa rasoBas noctosHHan [8,314 Ox/(monb K)].
8.4 YTO4HSAT 3HayeHue E cnepyowmm ob6pasom:
- BbIYUCNAKT NPU6NM3nTENbHOE 3HaYeHne E/{R uT).
- HaxogAT cooTBeTCcTBYOLWee 3HavyeHne D no tabnuue 1.

Ta6bnuuya 1— 3HayeHnaX =E/(R mT)u D'

X-EUR.T; D X - E/R T) D

5 1.4000 40 1.0500

' D =-d Inp(x)/dx npu ycnosuu, 4to p(x) = (X + 2)*1x"1(e'x).
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OKoH4YaHue Tabnuubl 1
X=EfR T)
6
7

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
20

1.3333
1.2857
1.2500
1.2222
1.2000
1.1818
1.1667
1.1538
1.1429
1.1333
1.1250
1.1176
1,1111
1,1053
1.1000
1.0952
1.0909
1.0870
1.0833
1,0800
1.0769
1.0741
1,0714
1.0690
1.0667
1.0645
1,0625
1.0606
1.0588
1.0571
1.0556
1.0541
1.0526
1.0513

1,1000

X =E/R
a
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
55

7

1.0488
1.0476
1.0465
1.0455
1.0444
1.0435
1.0426
1.0417
1.0408
1.0400
1.0392
1.0385
1.0377
1.0370
1.0364
1.0357
1.0351
1.0345
1.0339
1.0333
1.0328
1.0323
1.0317
1.0312
1.0308
1.0303
1.0299
1.0294
1.0290
1.0286
1.0282
1.0278
1.0274
1.0270

1.0364
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- BbIYMC/ISIOT HOBOE 3HAYeHue aHeprun aktusaymm E, [xx/Monb. no gpopmyrne

rflflP @)

T

BTOpuyHOE yTOUYHEHNE 3HAYeHUs E 06bIYHO NPUBOAUT K HaUyULWeMy NPUGIVXKEHNIO K OKOHYaTENbHOMY
3Ha4YeHuto.

8.5 MpeaakcnoMeHUanbHbli MHOXUTE b YpaBHeHUA AppeHuyca 2 MOXeT 6biTb paccunTaH no cnepgy-
el hopmyne

Z =- 5)
(ar=
rAe p — CKOPOCTb HarpeBaHua B cepefuHe fuana3oHa UCMo/ib30BaHHbIX CKOPOCTEA.

8.6 [lns npoBefeHNs NOATBEPXAAlOLWEro N30TEPMUYECKOTO UCNbITAHWA PACCYMTHLIBAKOT 3HAYEHME KOH-
CTaHTbl CKOPOCTU K AN Pa3NINYHbIX 3HAYEHW TemnepaTypbl U3 ypaBHEHUA AppeHuyca 1 paHee NonyyYeHHbIX
3HaveHwii E n Z.

8.7 Mo cooTHoweHuto t = 0.693/k paccunTbiBalOT BpeMs t, He06X0AMMOe A1 NPOTEKaHUSA peakuun Ha
50 % cTeneHn npeBpaleHns, ANA KaxX40on Temnepartypsbl.

8.8 BbiGMpaloT Temnepartypy, KoTopoli cooTBeTcTByeT Bpems 50 % cTeneHn npesBpaleHus t, kKak MUHU-
MyM 14, 1 BblAepXuBawT obpasel, B UI30TEPMUYECKOM pPEeXMUME B TEUYEHWE pacCiMTaHHOro BPEMEHU B Kaso-
pumeTpe unm Apyrom ycTpoicTee, NO3BOMAKOLWEM OCYLWECTBNATbL KOHTPO/Ib TeMNepaTypbl C TOYHOCTbIO +1 K.
HemegneHHO 1 pe3ko oxnaxjalT obpasel A0 TeMnepaTypbl, KoTopas MUHUMYM Ha 50 K Huxe Temnepartypbl
MCMNOMb30BaHHOI N30TEPMUYECKON BblAEPXKKM, YTOObI B TEeYEHUE NOCNeYyHLWEero BpeMeHN BblAEPXUBAHUA He
6b1/10 3HAYNTENbHOr0 NPOTEKaHNA peakunu.

8.9 MNomewatoT obpasel, Nocne BbIAEPXKN B KANIOPUMETP U PETUCTPUPYIOT SINK €r0 peakuunu.

8.10 MpoBoAAT M3MepeHne Nofo6HOro, HO HenpopearnpoBasLlero o6pasua aHasI0rMYHbIM CNOCO6G0OM ©
perncTpupyroT MUK ero peakuuu.

8.11 lMpw oAMHaKOBbLIX Maccax naowajb N1ka Wi oTkIoHeHne oT 6a30BOI NHUM NPY MaKCUMyMe nukKa
ANnsa obpasua, BblAepXaHHOro Npu pacyeTHOM BpemeHn 50 % cTeneHW npeBpaleHus, AO/KHbI COCTaBAATb
NONOBUHY OT aHaNOrM4YHbIX nokasaTenel ANA HenpopearvpoBaBllero obpasua. B Takom cnyyae kuHeTuka
peakuuun noATsepxpaeTca 4N1A uccaegyemoro gnanasoHa Temnepartyp.

9 MMpoTOKOA MCNbITAHWUA

MpoTOKON MCNbITAHWIT JOMKEH BKAOYaTb creayloliee:

- uaeHTUdrkaymio o6pasiia Nno Ha3BaHMI U COCTaBy, BK/OYAIOLLYI0 UCTOYHUK, UCTOPUIO U Maccy o6pas-
La BMecTe C ero YACTOTON (ecnim BO3MOXHO);

- onucaHue npubopa v TMN NCNOMb30BAHHbLIX TUrNel ¢ KpblKamu;

- uaeHTUMKaLmMio okpyxawlulei o6pasel, cpeabl, BKIKOUAKLWYH ee cocTaB U onucaHue Toro, siBnsieTcs
1N OHa CTaTUYeCKOW, cCaMOreHepupyemMoin nam guHamuyeckoii;

- onucaHue ycnoBuiA UCNbITAHWIA, BKIKOYASA CKOPOCTU HarpeBaHUs 1 granasoH UCC/efyeMblX 3HaYEHN
TeMmnepaTypbl MakcumMymMa nvka;

- HOMEp HacCTOosLero HaunoHanbHOro cTaHgapTa M No6ble OTKIOHEHNSA OT Hero.
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Mpunoxexve A
(pekomeHgyemoe)

CTaHfapTHbie KOPPEKTUPOBKN TemMnepaTypbl nuka

A.l Mpy onpefeneHnn KUHETUYECKMX MapamMeTpoB METOOM TeMMepaTypbl MakCKMyma MUKOB TpebyeTcsl 0YeHb
TOYHOE M3MEpPEHMe TeMMNepaTypbl NUKa peakumn Kak (yHKLUM MHERHO NporpaMMMpyeMoii CKOpoCTU HarpeBaHus. Mpu
YC/IOBUM, UTO KasIOPUMETP OTKa/IMGPOBaH C NMOMOLLbHO NMOAXOASLLEr0 CTaHAAPTHOTO 06pasLa BbICOKOKM YMCTOTbI (06bIUHO
“Cnonb3yeTcs WHAMIA) NPy cKOpoCTU HarpeBaHust 10 K/MWH, ANS NOMyYeHUs] KOHEYHbIX OTKOPPEKTUPOBAHHbLIX 3HAYEHMIA
TemnepaTtypbl MakCymMyma NMKOB MOXET NoTpe6oBaThCs A0 TPEX Pas/INUHbIX KOPPEKTUPOBOK, KaXAas U3 KOTOPbIX A0MKHA
6bITb f06aBNeHa K HOMUHAILHOM perucTpupyemoii Temnepatype. Ha pucyHke A.l NpeAcTasneH npuMep cTaHAapTHbIX
KOPPEKTUPOBOK /11 OAHOrO NpuGopa.

A.2 15 KOPPEKTUPOBKM CKOPOCTU HArpeBaHust MOryT GblTb UCMNOMb30BaHbl 3HAYEHUS], NOJyYEeHHbIe KCnepu-
MEHTa/IbHbIM Ny TeM. TUNNYHbIE 3HAYEHUs, NepeyncieHHble B Tabnuue A.1, 6b11 NosyUYeHbl C MOMOLLbIO KasiopuMeTpa
Ten/I0BOro NoToKa 1 KaslopuMeTpa KoMNeHcauu MOLWHOCTH. Mpy UCMo/b30BaHWK APYTMX NPUGOpPoB NOTpebyloTcs apyrvie
UNC/IEHHbIE KOPPEKTUPOBKY.

A.3 KoppekTupoBKa TEPMUYECKO nHepuun TLa K. noslydaeTtcs NyTeM YMHOXEHWs BbICOTbI NiKa Ha TepMUYeckoe
COMPOTUB/IEHNE MO YPABHEHMIO

T, =M'A N, (A1)
roe H — BbicoTta nvika. MBT;
RO — Tepmunueckoe conpotueneHune. K'mBT.
MpumeyaHne — 3KCNepuMeHTasIbHO GbII0 NoMyyeHo 3HadeHne RO. cocTasnstouee okono 0.17 K/MBT gns

KasiopMmMeTpa TeNI0BOro NoToka 1 okono 1.0 K/MBT ansa kanopumeTpa KOMNeHcaumm MoWwHOCTH (CM. pUCYHOK A.2).

b PncyHok A.2 —
OnpegesneHne TEpMUUECKOro
------ Tewmneparypa conpoTuenexns R
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MpuMeyaHne — TepMuyecKoe COMPOTUB/IEHWE 3aBUCUT He TOJbKO OT Tvna npuéopa, HO v OT TUrNsA A/ 06-
pasua v oT Tvna NPoAyBOYHOrO rasa. OLeHKa TePMUYECKOro CONPOTUBEHNS LO/MKHA NPOBOAUTLCA MPU TEX Xe IKcnepu-
MeHTa/IbHbIX YC/OBUSIX, MPU KOTOPLIX NPOBOAU/IOCH UCMbITaHKe 06pasLia.

Ta6nuua A1l — KOppeKTMpOBKM CKOPOCTW HarpeBaHus

KasiopymeTp Tensiosoro notoka

CKOpOCTb HarpeBaHus. [llo6aBnsemas KoppeKTMpoBKa.
K'™Mm K
0.5 0.5
1 0,25
2 02
3 02
5 0.15
7 0.1
10 0
15 -0.1
20 -0.3

KanopumeTp KoMMneHcaLyy MOLLHOCTY

CKOpOCTb HarpeBaHus,

K/mnn
0.625
1.25
25
5.0
10
20

[lo6asnsiemas KOpPPEKTUPOBKA.
K

1.6
15
13
0.9
0

-1.7
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Mpunoxexune A
(cnpaBouyHoe)

OpUTMHaNbHbIA TEKCT HOBK/HOUYEHHbIX CTPYKTYPHbIX 3/1EMEHTOB
npumeHeHHoro ctaHgapta ACTM

OA1

106nacTb NpUMeHeHns

1.4 B KauecTBe CTaHAaPTHbIX eAVHUL, U3MePeHUs NPUHATLI eauHNLLI B cucTeme CU. B gaHHbIli cTaHaapT He BK0-
YeHbl ipyrne eauHnLbl U3MepeHns.

1.5 B HacTosILLEM CTaHfapTe He NpeaycMOTPEHO pacCMOTPEHWe BCeX BOMPOCOB 06ecneyeHns 6e30nacHoCTH, CBS-
3aHHbIX C ero nNpuMeHeHveM. Monb3oBaTe/lb HACTOALLErO CTaHAapTa HeceT OTBETCTBEHHOCTL 3a YCTaHOB/IEHWE COOTBET-
CTBYIOLLMX MPaBun No TexHMKe 6€30NacHOCTY 1 OXpaHe 340P0BbS, a Takke onpeaensieT LenecoobpasHoCTb NPUMEHEHNS
3aKOHOAATE IbHbIX OrPaHUYEeHNi Nepes ero NCNob30BaHNEM.

JA.2

3 TepMuHbl 1 onpegeneHns
3.1 TexHnyeckne TepMuHbI, UCMOJIb3yeMble B JAHHOM METoAe UcnbiTaHus, onucaHbl BACTM E473, ACTM E1142 n
ACTM E1445.

JA3

5 BaXXHOCTb M UCMO/Ib30BaHME NOJTyHaeMbiX 3HaUYEeHWi
5.1 lMosyyeHHble KMHeTUYECKMe napamMeTpbl ypaBHeHUst AppeHnyca COBMECTHO C O6LLUMM ypaBHEHWEM CKOPOCTM U
SHTasbMMel peakuyn MoryT 6biTb MCMO/b30BaHbI /151 OLEHKW pUCKa TEPMUYECKOro B3pbIBa.

JA.4

7 Mepbl 6e3onacHocTH

7.1 Mpy NCNONb30BaHWM AHHOrO METOAA MCTbITaHWI A1 MaTepuasios, NOTEHLUMaIbHAA ONacHOCTb KOTOPbIX HEU3BECT-
Ha. Heo6XoAMMO NPeaNPYHIMATb Mepbl MPEA0CTOPOXHOCTV BO BPEMS NPUrOTOB/IEHNS 06Pa3LIOB U MPOBEAEHUS UCTbITAHWIA.

7.2 Tpy HEO6X0AMMOCTM YMEHbLUEHUSI pa3mepa YacTuL, NyTeM MexXaHUYecKoro pasmesibiyeHns nonb3oBarenb AaH-
HOro MeTofa MCMbITaHNA [O/HKEH UCXOANTb U3 TOT0, YTO Matepuan ABAAETCA ONacHbIM.

7.3 Mpu HarpeBaHWN MaTepuasia eCcTb BEPOATHOCTb Bbife/IEHNS1 TOKCUYHbIX WX KOPPO3MOHHO-aKTUBHbIX BELLIECTB,
WM ¥ TOTO W AiPYroro, KOTopble MOTyT NpefcTaBNAaTb Yrpo3y AN1A nepcoHana uan annapartypbl. PekomeHayeTcs UCnosb30-
BaTb CUCTEMbI BbITSXXHON BEHTUAALMY ANA yAaneHNUs N0A06HbIX BbIGPOCOB.

[A.5

13 Mpeumn3noHHOCTb U cucTeMaTnyeckas NorpeLHocTb

13.1 B 2000 rogy 6b1710 NpoBeAeHo MexnabopaTopHoe uccnegosanune (MJ1M), BktoyasLllee B cebs y4acTMB BOCh-
MUK nabopaTtopuii, UCMONb3YIOLWYX annapaTypy OT TPex NPoV3BoOAMTENEN 1 LWecTb MoAernell NproopoBs. Kaxaas naboparo-
pusa noaseprana aHanusy Tputunasug (TpudpernnmeTrnasng) npy NATM cKOpocTax HarpeBaHus. PesynbTatsl M/IV 6binn
ob6paboTaHbl cornacHo ACTM E691 n ACTM E1970. Pe3ynbTaTbl faHHOIO Mex/1abopaTopHOro 1cciefoBaHns XpaHaTcs
B ronosHom ochuce ACTM.

13.2 MNpeLmn3noHHOCTb

13.2.1 BHyTprnabopaTopHas BapuabenbHOCTb MOXET ObITb OnMcaHa C NOMOLLbI0 3HAYEHNS NOBTOPSEMOCTHU T. MO-
JIYHEHHOTO YMHOXEHVNEM CpefiHEKBaPaTNYECKOTO OTK/IOHEHUSI MOBTOPSEMOCTH Ha 2.8. 3HauyeHue NoBTOPSEMOCTH onpe-
nensiet 95 % AoBepuUTENLHOTO MHTepBana. VHbIMU crioBamu, ABa BHYTpUAabopaTopHbIX pesy/bTaTa Ao/MKHbI paccmaTpu-
BaTbCHA HEHAAEXHLIMU, EC/TN OHU Pa3NUyatoTCca 60MblUe, YeM Ha 3HaYeHne NOBTOPSAEMOCTU T.

13.2.1.1 CymmapHOoe OTHOCUTE/IbHOE CpefAHeKBafpaTuyeckoe OTK/IOHEHWE MOBTOPSAEMOCTM A1 3HEPTMN aKTuBa-
unn E coctasuno 3.7 %.

13.2.1.2 CymmapHoe OTHOCUTEe/IbHOe CpefHeKBaapaTuyeckoe OTK/IOHEHEe NOBTOPSAEMOCTH A5 iorapudmMa npea-
3KCMOHEHLNa/ILHOrO MHOXUTENSA cocTasuno 4.1 %.

13.2.2 MexnabopaTtopHasi U3MEHYMBOCTb MOXET ObITb ONMMCaHa C MOMOLLbIO 3HAYEHWUA BOCNPOU3BOAMMOCTM R. Mo-
JIyHYEHHOTO YMHOXEHWEM CpefHeKBaApaTuyeckoro OTKNIOHEHWs] BOCNPOU3BOAMMOCTU Ha 2.8. 3HauyeHvne BOCMpPOU3BOAU-
MocTn onpegensieT 95 % [0BepuUTEeNbHOTO UHTepBasia. VIHbIMK croBamu, ABa Mex1abopaTopHbIX pesynbTara AO/HKHbI
paccMaTpuBaTbCA HEHaEXHbIMU, €C/IM OHW pa3nnMyatoTcsa 60MbLue, YeM Ha 3HaYeHne BOCNpon3BoaMMOCTH R.

13.2.2.1 OTHOCUTE/NbHOE CpefHeKBaApaTnYeckoe OTK/IOHEHME BOCMPOM3BOAVMOCTMN 471 3HEPrUM akTuBauun co-
cTaBuno 6.5 %.

13.2.2.2 OTHOCUTE/IbHOE CpefHeKBaapaTUyeckoe OTKOHEHWE BOCMPOU3BOAMMOCTY AN1A norapuma npeaskeno-
HeHUMasIbHOro MHOXMTENsI cocTasuno 8.4 %.
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13.3 Owmwnbka

13.3.1 OwwbKa — 3TO pasHULA MeXay Pe3y/lbTaToM UCMbITaHWs U MPUHSATLIM 3Ta/IOHHLIM 3HAUYEHeM. a8 Tpurun-
asnga He CyLecTBYeT MPUHSATOrO 3TA/IOHHOTO 3HAYEHWS A/ AHEPrUM aKTMBAaLMW WK forapudmMa npeaakcnoHeHumab-
HOro MHOXMTENS. Mo3aToMy MHoPMaLWs 06 OLLINGKE He MOXET 6biTb NPeaocTaB/eHa.

13.3.2 BbINM NOyYeHbI CPeHNe 3HAYEHVISt SHePruM akTUBALMM 1 fiorapuddMa SIpesaKC/TIOHEHLMAIbHOTO MHOXUTENSA

£ = 145 xx/monb,
Ln [Z(mhh~1)1= 35,1.
13.3.3 OwmbKa B OTHOLLEHUN KMHETUYECKUX MOCTOSAHHbBIX [/TIOXET GbITh NPOBEPEHA MyTeM U30TEPMUYECKOro cTape-
HVs (Hanpumep. 60-MUHYTHOE UCMNbITaHWe Npu TeMnepartype, onpefeneHHoR N3 KNHeTUYeCKMX napaMeTpoB 418 CTeneHn
npespatieHuns 50 % 3a 60 MyH). CunTaeTcsl, YTO OTHOCUTE IbHAsA Pa3HOCTb MeHee 10 % mMexay 0XuaaemMbIM1 1 NoSTyYeH-
HbIMW pe3ynbTaramu CyXWUT NOATBEPXAEHVEM onpefeneHHbIX KNHETUYECKNX BE/TUUMH.
LA-6
Mpunoxenus

X2 MpumMep pacyeTa IHEPrnUn akTnsaumm
X2.1 JkcnepyMeHTasbHble AaHHble (CKOPPEKTUPOBAaHHbIE) A1 pacHeTa 3HEPrn akTUBaLMM yKasaHbl HUXE:

CkopocTb HarpesaHus, p. K/mum Mu*. K Temnepatypa, 1000/K
1 404.2 2.4743
3 428.9 2.3318
5 439.8 2.2745
7 451.7 2.2141
10 457.8 2.1846
15 469.8 2.1288
20 478.3 2.0907

X2.2 3aBucuMocTb IgP oT 1/I MeeT Hak/IoH, paBHbIi -3398 K.
X2.3Torga £" - 2.19 *R «d(IgP)/d{1/7) =-2.19 K =8.314 Ix/(Monb K) *(-3398 K) =61 870 [x/Monb.
X2.4 YTOUHAT 3HadYeHne £'.
X2.4.1 PaccuutbiBatoT 3HaYeHne E4RT. rge 7— aTo Temnepartypa nuka /18 CKOPOCTU HarpeBaHusi OKoo cepeau-
Hbl fJnanasoHa
eTKr-(B1B708.314)(a<t022141)-1B.47. (X2.1)

X2.4.2 Mo Tabnuue X2.1 3HaveHne D ans E'iRT = 16.47 coctaBnsiet 1,1215.

X2.4.3 HoBoe 3HaueHue £"= -2.303 ¢ R1D m[cH1aP)/</(UI)] = -2.303 m8.314 [Ox/(MmonbK) ¢ -3398 K/1.1215 =
=58 013 Ax/monb.

X2.5 3HaueHvie £ oXeT noABepraTbCs fAasibHeNweMy YTOYHEHUIO NyTeM NOBTOPEHUS NYHKTOB X2.4.1—X2.4.3 ¢
MCMOMb30BaHNEM HOBOro 3HaveHuns £".

X2.6 Pe3ynbTaTbl HECKOMbKWX MOCNeA0BaTE/bHbIX YTOUHEHWI 3HAUEHNA £ NpUBEAEHbI HIDKE:

NGO yTOuHEHMiA 3HaueHvie E ([x/Mosb)

61 670
1 58 013
2 57 369
3 57 293
4 57 303

X3 AnbTepHaTUBHbI MeToq ANA pacyeTa SHeprun akTmealum

X3.1 Temnepatypa MakcMmyMa nuka peakuuy KOpPeKTUpYeTcsi C y4eToM TemnepaTypHoii LKasbl, M3MeHeHui cKo-
POCTW HarpeBaHWst U TEPMUYECKON MHEPLMM, KaK MOKa3aHOo Ha npumMepe B npuaoxeHun X1.

X3.2 HaHocsaT Ha rpacuk 3aBucuMocTs -In (p/T2) ot 1/7. rae p — 3TO CKOPOCTb HarpeBaHusi B K/MuH. a 7 — 310
CKOPPEKTMpOBaHHasa Temneparypa Makcumyma nvka B K.
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X3.3 BbIUNCASIOT 3HAYEHWE 3HEPIMU akTuBaummn £ no chopmyne

BbIUNCNSIOT KOHCTAHTY CKOPOCTYM K ANSA psga Temnepatyp, Hanpumep oT 350 go 380 K, no cnepytoueii hopmyne

<x32)
Kkm(JO»10")ad [-~£]p (X3.3)
roe T— Temnepatypa B K.
X3.4 V13 faHHbIX, NPUBEAEHHbIX B MPUIOXEHUN X2. NoslyyeHbl criedytoLiue pesynbtarbl:
CKOPOCTb Harpesatus L Kiuhh -In «¥YT2) Temneparypa nuka. 100K
1 12.00 2.4743
3 11.02 2.3318
5 10.60 2.2745
7 10,28 2.2141
10 9.95 2.1846
15 9.60 2.1288
20 9.34 2.0907
cnefosaTtesibHo.
wakion JT = LU, sg9s4x. (X3.4)

£ =8.314 DxYmonb-1 K-' HaknoH = 57 649 Ix*Mosb.

X4 TpuMepbl pacyeToB A1 UCNbITAHUA B N30TEPMUYECKOM pexunmMe

X4.1 MapameTpbl ypaBHeHNs AppeHunyca, KOTopble He06X0AMMO NPOBEpPUTL

X4.1.1 DHeprus aktusauum £ = 58 000 [x/Monb.

X4.1.2 MpeaaKkcnoHeHumManbHbili MHOXUTeNb Z = 1.290 « 10e MuH'L

X4.2 BblUNCNAT KOHCTAHTY CKOPOCTU K 419 paga Temnepartyp, Hanpumep ot 350 K go 380 K

%1

(x41>
rae T— Temnepartypa B K.
X4.3 PaccuuTbiBalOT BpEMSA MpOTEKaHUs peakuuu, Heobxogumoe Ans AocTmwkeHns 50 % cTeneHn npeBpalleHus,
AN19 pasNMyHbIX 3HAYEHWI K MO cefytoLemMy ypaBHEHIO

(X4.2)

X4.4 Tabnuua paccunTaHHbIX 3HAYEHWI NPUBELEHA HIXKE.

TK K. MHU >19
350 0.00285 243
360 0.00495 140
370 0.00836 83
380 0.01390 50
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Ta6nuua A6.1

Mpunoxenune OB
(cnpaBou4HOE)

ConocTaBneHne CTPYKTypbl HacToAlero ctaHgapra
CO CTPYKTYPOW NPUMEHEHHOTO B HeM cTaHgapTa ACTM

CTpyKTypa HacTosiLLero cTaHaapTa

Pazpnen Moppaszen
11—13
1
2 _
3 3.1-32
4 4.1—48
51
5.2
5
5.3—54
55
6.1
6
6.2
7 7.1—7.5
81
8.2
8 8.3
84
8.6—8.11
9 _
MpunoxeHve

MyHKT

5.2.1—5.23

55.1
6.1.1—6.1.6
6.2.1
6.2.2
6.2.3—6.2.5

8.2.1—8.2.2

A
Jil]
B

Pazgen

7*

10

12

13*
14**

FOCT P 57985—2017

CrpykTtypa ctaHgapta ASTM E698-16

Mogpasnen
1.1—13

(1.4—15)
21
3.1+
41438
51
6.1
6.2
6.3—6.4
6.5
71—73
8.1—8.6
9.1
9.2
9.3-95
10.1—10.5
11
11.2
11.3
114
11.6—1111
121
13.1—13.3
14.1%

MpunoxeHve

MyHKT

6.2.1—6.2.3

6.5.1

11.41—1143

12.1.1—12.1.5

X1
(X2—X4)*

' [laHHblil pazaen (noapasgaen, NyHKT) UCKOYEH, Tak Kak ero nosioXeHNst HOCAT NOSICHSIOLMIA, CripaBoYHbIi nm
peKoMeHAaTesbHbIN XapakTep.
" [laHHblii pasgen (noapasaen, NyHKT) UCK/IOUEH, Tak Kak ero MosioXeHNst pasMeLLeHbl B ApYrux pasgesnax Ha-

CTOSILLEro cTaHgapTa.
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Mpunoxexune OB
(cnpaBouyHoe)

CBefleHNs 0 COOTBETCTBUN CCbIZIOYHOTO HaLMOHa/IbHOTO cTaHAapTa ctaHgapty ACTM,
MCNONb30BAHHOMY B Ka4YeCTBE CCbIJIOYHOTO B NpUMeHeHHOM cTaHfapTe ACTM

TabnuuajB. 1

O603HaqaliTe CCbUI04HOr0 CreneHb O603HaueHMe U HaVMeHoBaHVe
HaLIOHa/bHOIO CTaHaapTa COOTBETCTBUA CCbUI04HOro cTaHgapTa ACTM
[OCT P 55134—2012 NEQ ASTM E968 «[MpakTnyeckme ykaszaHusi No KasimbpoBke TENI0BO-
(NCO 11357-1:2009) ro notoka AnpepeHUnasIbHbIX CKaHUPYIOLWMX KasIopUMeTpoB»
MpumeyaHne — B HacToslel TabnvLe NCNOMb30BaHO Crefylollee YC/I0BHOe 0603Ha4YeHne CTeneHn co-

OTBETCTBUA CTaHAapTa:
- NEQ — HeakKBMBa/IEHTHbIN CTaHAAPT.
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YAK 678.187:006.354 OKC 83.120

KntoueBble crioBa: KMHETUYECKME MapaMeTpbl ypaBHeHUst AppeHuyca, guddepeHynanbHas ckaHupyoLas
KanopuMeTpus, NoTeHyManbHas onacHoCTb, KUHeTHKa, TeEPMUYECKNIT aHann3, TepMuyeckass onacHocTb, Tep-
Muuyeckas ycTonumBoCTb
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