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Mpegucnosue

1 NOArOTOBIEH $eaepanbHbIM roCcyAapCTBEHHBIM YHUTAPHLIM npeanpusaTuem «Bcepoccuickuii Hayy-
HO-MCCrenoBaTeNbCKUA MHCTUTYT aBUaLMOHHBIX MaTepuanoB» COBMECTHO C ABTOHOMHON HEKOMMEPYECKON opra-
Hu3auueli «LleHTp HopMUpOBaHUSA, CTaHAAPTU3ALMM U KnaccuduKaLmy KOMNO3MTOBY NPKW yyactun O0beanHeHns
topuandeckmnx nuy «Coro3 Nnpon3BoauTENENn KOMNO3UTOBY Ha OCHOBE O(pMLManbHOrO Nepesoaa Ha PycCkuii A3bIK
aHrMoA3bIYHOM BEPCUM YKa3aHHOTO B MyHKTE 4 cTaHAapTa, KOTOPbIA BbINONHEH TK 497

2 BHECEH TexHuueckum koMuTeTOM NO cTaHaaptusaumm TK 497 «KoMno3nTbl, KOHCTPYKUMK U n3ge-
TINA U3 HUX»

3 YTBEPXOEH W BBEOEH B JEWCTBUE MMpukasom denepansHOro areHTCTBA N0 TEXHUHECKOMY
perynupoBaHuto n metponorum ot 21 Hosbpsa 2017 r. Ne 1788-ct

4 HacTtodawmin ctaHgapT SBNAETCA MOAMMULMPOBAHHBLIM NO OTHOLWEHWMIO K cTaHgapty ACTM E1877-15
«CTaHaapTHbIA METoA pacyeTa TePMUYECKON YCTONYMBOCTH MaTepUanos ¢ UCNOMb30BaHUEM TEPMOrpaBUMET-
pun pasnoxenusiy (ASTM E1877-15 «Standard Practice for Calculating Thermal Endurance of Materials from
Thermogravimetric Decomposition Data», MOD) nytem nsMeHeHUs ero CTpykTypbl Ans NPpMBEAEHUS B COOT-
BETCTBME C npaBunamu, yctaHosneHHbiMnM B FTOCT 1.5—2001 (noapasaenbl 4.2 u 4.3), a TaKke U3SMEHEHUA
oTAEnNbHbIX (ppas, KOTOPbIE BbIAENEHbI B TEKCTE KYPCUBOM.

BHeceHUe ykasaHHbIX TEXHUYECKUX OTKIIOHEHWUIA HanpaBMeHo Ha y4yer ocobGeHHocTel obbekTa u/munm
acnekTa ctaHgapTu3auuu, xapakTepHbix Anst Poccuiickon deaepauuu, a Takke B Liensax coOMoaeHus Hopm
PYCCKOIO A3blka U TEXHUYECKOTO CTUIA U3NOXEHUS.

McknioweHue ctaHgaptoB ACTM E2550, ACTM E2958 obycnoeneHo Tem, uto B Poccuickon degepa-
UMM Ha HaUMOHAanNbHOM YPOBHE HET aHaNOrMYHOro CTaHAapTa, a TAKKe B CBA3U C TEM, YTO OHU HOCAT cnpa-
BOYHbIN XapakTep.

Ccoinka Ha ACTM E1641 3ameHeHa COOTBETCTBYIOLLIEH CCbINIKOM HA HALMOHAarbHbIA CTaHAapT.

Pa3gensi u nogpasaersbl, He BKIOYEHHbIE B OCHOBHYIO YaCTb HACTOSILLIErO CTaHAapTa, npuseaeHbl B A0-
NONHMTENbLHOM Mpunoxexnun JA.

HaumeHoBaHWe HacTosLLEro ctTaHaapTa U3MEHEeHO OTHOCUTENbHO HaMMEHOBaHWUA YKa3aHHOro cTaHaap-
Ta ACTM ans npuseaeHus B cooteetctaue ¢ MFOCT P 1.5—2012 (nyHkT 3.5).

ConocraBneHne CTPYKTYpbl HACTOSALLETO CTaHAapTa CO CTPYKTYPOM ykasaHHoro craHaapra ACTM npu-
BEAEHO B AONONMHUTENLHOM nNpunoxeHuu Ob.

CBeaeHust 0 COOTBETCTBUM CCbINOYHOIO HaLUMOHANLHOTO craHaapra crangapry ACTM, ucnons3oBaHHOMY B
Ka4yeCTBe CCbINTIOYMHOrO B NpUMeHeHHOM cTtaHaapTe ACTM, npuseaeHbl B AONONHUTENBHOM npunoxexuu [1B

5 BBEJEH BINEPBbIE

lpasuna npumeHeHuss Hacmosweao cmaHdapma ycmaHoesieHbl 8 cmamee 26 ®edeparnbH020 3aKoHa
om 29 uiwHa 2015 2. Ne 162-03 «O cmanlapmusayuu 8 Poccutickoli ®edepavyuuy. VHghopmayus 06 u3-
MEHEHUSIX K HacmosiueMy cmaxH0apmy rybriukyemcs 6 exxee00HoM (1o cOCMOsiHUKO Ha 1 ssHeapst meKyuwe20
200a) UHOPMaUUOHHOM yKazamerne «HauuoHarnbHble cmaHO0apmbiy, a ochuluanbHbIl mekcm u3MmeHeHUld
U ronpaeoK — 8 eXeMeCcsa4HOM UHOpMaUUOHHOM ykasamene «HauyuoHanbHblie cmaHl0apmel». B criyyae
nepecMmompa (3ameHbl) unu ommMeHbl Hacmosuie20 cmarHfapma coomeememeyioujee ysedomneHue bydem
onyb6uKkoeaHo 6 brnuxalilueM 6billyCKe eXeMeCA4YHO20 UHOPMayUOHHO20 ykasamerns «HauuoHarnbHbie
cmaHOapmbly. Coomeememeyrouwjas UHgopmayus, yeedoMeHUe U MeKCMbl pa3Mewaromces makxe 6 UH-
ghopmayuoHHOU cucmeme o6uie20 Nosb308aHUs — Ha oghuyuanbHOM calime ®edepanbHO20 azeHmemea o
MEeXHUYECKOMY peaynuposaHuro U Memposiozuu e cemu UIHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2017

Hacroswwmit cTaHgapT He MOXET BbiTb MOMHOCTbLIO UITM YaCTUHYHO BOCMPOU3BEAEH, TUPAXKAPOBAH U pac-
MPOCTPaHEH B Ka4ecTBe 0puuManbHOro usaaxns 6es paspeluenus denepansHOro areHTCTBa Mo TEXHUYECKO-
MY PerynmpoBaHu1io n METPOTOrMH


http://mosexp.ru# 
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HALUMWOHANBbHBIN CTAHOAPT POCCUMNCKOWNW SGEREPAUUMN

KOMMO3UTbI NOJIMMEPHbBIE

Pacuyet TepMUYECKOM YCTOMYMBOCTU MaTepuarioB U3 JaHHbIX
TEpPMOrpaBMMETPUU PasnoXeHuUs

Polymer composites. Calculation of materials thermal endurance from thermogravimetric decomposition data

Hara BBegeHna — 2018—06—01

1 O6nactb NnpumMmeHeHus

1.1 Hacroawumi cTtaHgapT ycTaHaBnMBaeT ONpeaeneHns TepMUYecKon yCTOMYUBOCTU, TEPMUYECKOTO
MHAEKCa U OTHOCUTENBHOIO TEPMUYECKOTO MHAEKCA OPraHNYEeCKMX MaTtepranos C UCMONb30OBAHUEM SHEPTUM
aKkTuBaUuMu ypaBHEHUss AppeHuyca, Nosly4eHHON C NOMOLLILIO TEpMOrpasumMeTpumn. B kayectse 0GbekTa aHHo-
ro craHgapTta MOryT BbICTYNaTb UCXOAHbLIE OPraHUYECKUEe KOMNOHEHTbI U MATPULbl MONIMMEPHBIX KOMMO3UTOB.

MpuMedaHUe — [JaHHbli CTaHAGPT He UCMONb3YEeTCs AN NPOrHO3MPOBaHUSA BPEMEHU XNU3HWU NPOAYKTa NpU OT-
CYTCTBMM KOPPEnsiLMu MEXAY pesyrnsTataMy pacHeToB No AaHHOMY CTaHAapTY M akTyarbHbIM 3Ha4eHUeM BPEMEHU XN3HU
maTepuana. Lienecoo6pasHo o6paTuTs BHUMaHWe Ha To, YToGbl AN UccrieqyeMoit cucTeMsl niobas TemnepaTypHas aKe-
Tpanonauus SBnsAnack TEXHUYECKU NPaBOMePHOA.

1.2 [aHHbI CTaHgapT NPUMEHUM K mMatepuanam C XOpoLUo onpeaeneHHbIM npocuneM Tepmu4eckon
OeCTPyKUMU, a UMEHHO K Matepuanam ¢ paBHOMEPHOW U MOHOTOHHOW NOTEPel Macchl.

2 HopmaTtuBHbIE CCbISIKN

B HacTofALEeM cTaHaapTe UCMONbL30BaHA HOPMATMBHASA CCbINKa Ha CNneayloLwuin CTaHaapT:
FOCT P 57951 KoMno3utbl nonuMmepHsle. OnpeageneHne KMHETUYECKMX MapamMeTpoB pasnoXXeHus Mare-
pranos ¢ UCNOMb30BaHUEM TEPMOrpaBUMETPUM U MeToaa Osasbl-PriHHA-Yonna.

MpuMedaHue — Mpu NONB3OBAHUM HACTOALLUM CTAHAAPTOM LienecooBpasHo MpoBEPUTL AENCTBUE CChIOY-
HbIX CTaHAApTOB B MHGOPMALMOHHOI cucTeMe obLLero nomnb3oBaHWs — Ha odmuuarnsHoM caiite defepantHoro areHT-
CTBa MO TEXHUYECKOMY PErYNIMPOBaHUI0 U METPOMNOTUU B CETU MIHTEPHET UMK MO EXXEroAHOMY UH(DOPMALIMOHHOMY yKasa-
Tento «HauWoHarbHble CTaHAapThI», KOTOPLIA oMyBnMKoBaH Mo COCTOSIHWIO Ha 1 SHBaps TeKyLUero rofa, U no Bbinyckam
€XeMeCsHHOro MHOPMaLMOHHOrO yKasaTens «HaluuoHansHble cTaHgapTei» 3a TeKyLUi rog. Ecrin 3aMeHeH CCbinoYHbIi
CTaHzapT, Ha KOTOpbIA fjaHa HeAaTUpOBaHHasi CCbirlka, TO PEKOMEHAYETCS UCTONb30BaTh LEWCTBYIOLLYI0 BEPCUIO STOTO
cTaHgapTa ¢ y4eTOM BCeX BHECEHHbIX B JaHHYH BEPCUIO M3MEHEHWIA. Ecnin 3aMeHeH CCbINIoYHLIA CTaHAapT, Ha KOTOpLINA
JaHa AaTMpoBaHHas CChiflka, TO peKOMeH/YyeTCA UCronb30BaTh BEPCUI0 3TOTO CTaHAapTa C yKasdaHHbIM Bhllle rofjoM yT-
BEPXKAEHUS (MPUHATUSA). ECnn nocre yTBepKAEHUS HAcTOsILLero cTaHgapTa B CChIOYHbIA CTaHAapT, Ha KOTOPHIA AaHa
AaTupoBaHHas CChlfika, BHECEHO U3MeHeHWe, 3aTparuBatoLLiee NonoXeHNe, Ha KOTOPOe AaHa Cebifika, TO STO MoMoXeHue
pekoMeHaYyeTCs NpUMeHATE 6e3 y4eTa AaHHOTO U3MEHEHUs. ECIU CChINOYHEIA CTaHAapT OTMeHeH 6e3 3aMeHbl, To Nomno-
XeHue, B KOTOPOM JjaHa CCbifika Ha Hero, peKOMEHAYETCS MPUMEHSTE B YacTu, He 3aTparuBatoLLem STy CChIMKY.

3 TepMuHbI 1 onpeaeneHusn

B HacToswem craHaapTe NpUMEHeHbI crneaylowmne TepMUHbl C COOTBETCTBYIOLLIMMM ONpeaeneHnsaImu;

3.1 npedenbHO donycmumoe yxyOQuieHue ceolicme: 3HaYUTENLHOE MO BENMUYUHE N3MEHEHUE KaKNX-
nmMbo xumuyecknx, PUN4ecKnx, MeXaHUYECKnX, ANEKTPUYECKMX UNKu Apyrux CBOWCTB Marepuana, Kotopble
ABMATCA HENPUEMMNEMbIMU AN €ro AanbHENLEro UCnonb30BaHus.,

M3paHue ocpuumnanbHoe
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3.2 Temnepatypa npedenbHo domycmumo20 yxyduwieHua ceolicme T, K: Temnepartypa, npu KoTo-
PO NPOUCXOAUT NPEAENbHO AONYCTUMOE YXYALLEeHUE CBOWCTB MaTepuana.

3.3 tepmuyeckuit nigekc T, K: Temneparypa, COOTBETCTBYIOLAA NPeAEnbHO AONYCTUMOMY yXyALue-
HWIO CBONCTB MpW 3a4aHHOM BPEMEHMW.

3.4 oTHOCUTEenNbHbIN Tepmuueckui ungekc RTI, K: Temnepatypa, COOTBETCTBYIOLAA NpPeaenbHO 40-
NyCTUMOMY YXYALUEHUIO CBOWCTB NPU 334aHHOM BPEMEHU NO CPABHEHUIO C KOHTPONbHON TeMNepaTypoii u3-
BECTHON TEPMUYECKOW YCTONUUBOCTH.

MpumMmedaHune — 3HadveHuna Tl u RTI paccmaTpusalotes Kak MakcuMarnbHble TeMNEpaTypbl, HUXKE KOTOpbIX Ma-
Tepuan ABMAETCH YCTONYMBEIM NO OTHOLLUEHUIO K UBMEHEHMIO €ro CBONCTB B Te4eHWe BbIGpaHHOro NPOMEXYTka BPEMEHMW.
Mpw OTCYTCTBUM KOHTPOIBHOrO MaTtepuana ansa pacdetoB Tl u RTI no ymonyaHuio BeibupaeTca Tepmudeckasn ycTtonuu-
BOCTb (BPEMS, MpU KOTOPOM MPOUCXOAUT NpeaenbHO AoMyCTUMOe yxyaLlleHne cBoNCTB), paBHaa 60000 v.

3.5 TepMmyeckan yCTONUMBOCTL &, MUH: Bpemsa, npn KOTOPOM NPONUCXOANT NPeAenbHO A0NYCTUMOE
yXyaLUeHne CBOMCTB Npu BbIBpaHHOM Temnepartype. Takke U3BeCTHa Kak BpeMs XXM3HW MaTepuana unm gonro-
BEYHOCTb MaTepuana.

3.6 aHeprusa aktuBauuu E, xx/Monb: SHeprus, NpesbiLLaoWan 3Hepruio 0CHOBHOMO COCTOSIHUS, KO-
TOpas foskHa 6biTb go6aBneHa kK aTOMHO UM MONEKYNAPHON cucteme, YToObl MOT NPOU3ONTU KOHKpET-
HbI1 Npouecc.

[FOCT P 56722—2015, noapasaen 3.2]

3.7 cteneHb npeBpaleHunn o: PasHuua UCX0AHON MacCbl U MACCbl NPOAYKTOB peakuun, NPUCYTCTBYIO-
LUMX B KOHKPETHbIi MOMEHT BPEMEHU U NPU ONPEAENEeHHON TeMnepaType, OTHECEHHANA K Pa3HULE UCXOHON
Macchl U MaccChl NPOAYKTOB B KOHLE peakuuu.

4 CywHoOCTb MeToaa

[ns pac4yeToB KPMBON TEPMUYECKON YCTOMUMBOCTU M MATPUL, NOAUMEPHBIX KOMMNO3UTOB U OPraHNYECKUX
MaTtepuarnos, no KOTOPON MOXHO OLEHUTL AOSITOBEYHOCTL (BPEMSA XWU3HM) MaTepuana npu 3aaaHHoON Temne-
patype, MOXeT BbiTb UCNOMb30BaHA SHEPrUa aKTUBALMU YPaBHEHUS APpEHUyCa, pacCUMTaHHas C NOMOLLbIO
apyrux ctaHgaptos (ctaHgapt FTOCT P 57951 u ap.).

5 O6paboTka pe3ynsraToB

5.1 PacyeT 3Ha4YeHU TEPMUYECKOro MHAEKCa

5.1.1 Ucnonb3ya 3HayeHuss 3Heprun akTueauum E n teMmneparypbl NnpeaenbHo A0NYCTUMOrO yxyalue-
HUS1 CBOWCTB Tc, paccunTbiBalOT 3HavyeHue E/(R- Tc) (R — yHuBepcanbHag rasoBas MOCTOSIHHas, paBHas
8,31451 Ox/(monbk-K)).

MpumeyvaHus

1 BHa4eHnsA aHeprum akTuBaLn ypaBHeHUa AppeHuyca E, [Dx/Monb, NpU CTeneHn KOHBEpCUn o, paccMarpuBaeMon
KaK KpuTepwii NnpegensHo JONYCTUMOTO YXyALLEHUS CBOCTB, MOryT BbITb MOMYYEHE C UCMONb30BaHUEM ApYriX cTaHaap-
ToB (Takux, kak FOCT P 57951 u gp.).

2 T, K— Temneparypa npeAensHO AOMYCTUMOrO YXYALLEHUS CBOMCTB, B3ATas Kak Temneparypa A1 NOCTOAHHOI
CTeneHu npespaLyeHnsi npu ckopoctu B (K/MWH), koTopyto 06bIYHO NPUHUMALOT paBHON 5 K/MUH.

5.1.2 Ucnonbaya sHauenne E/(R-T,), onpeaensioT 3Ha4eHne npubnnxeHHoro uuterpana foina (a) no-
CpPeaCTBOM MHTEPNONALMM 3HAYEHUI, NPUBEAEHHLIX B Tabnuue 1.

5.1.3 BbiGupatot Heobxo0uMoe 3Ha4eHUe TEPMUYECKOW YCTONYMBOCTM AN CTENEHU NPEBPALLEHUS o,
paccMaTrpuBaemMoi Kak KpUTepuin npeaensHo JoNyCTUMOro yXyALUEeHWs CBOWCTB, U PacCUMTLIBAIOT €€ Aecs-
TUYHbIN forapucm.

5.1.4 Mopacraenss 3Hauenun ans E, R, I9(ty, Ig(E/(R-T)) v a B ypaBHeHne 1, paccunTLIBAKOT TEPMUYE-
ckuin uaexc (T, K:

E

2,303R {lg(t,) - |g{Riﬁ} + a} |

Tl = m
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5.1.5 OnpenensioT OTHOCUTENLHOE CTaHAAPTHOE OTKIMOHEHUe Tepmuyeckoro niaekca o 71/ 71, K, no cop-
myne

E
S 122 2
T E ()

rae cE — cTaHgapTHOE OTKMOHeHWe onpeaeneHus aHeprum aktusaumm (px/monb), NONy4YeHHOE C MCNONb30-
BaHuem FOCT P 57951 u gp.

5.1.6 3anucbiBalOT 3HAYEHUSA TEPMUYECKOro MHAeKca Tl, ero OTHOCUTENbLHOMO CTaHAAPTHOrO OTKMOHE-
HUA o TI/TI U TEPMUYECKO YCTOWUUBOCTH ;.

Tab6nuuya 1— KoHCTaHTEl YUCTIEHHOTO UHTErPUPOBaHMSA

EART) a

8 5,3699

9 5,898
10 6,4157
11 6,9276
12 7,4327
13 7,9323
14 8,4273
15 8,9182
16 9,4056
17 9,89
18 10,3716
19 10,8507
20 11,3277
21 11,8026
22 12,2757
23 12,7471
24 13,217
25 13,6855
26 14,1527
27 14,6187
28 15,0836
29 15,5474
30 16,0103
31 16,4722
32 16,9333
33 17,3936
34 17,8532
35 18,312
36 18,7701
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OkoHYyaHue mabnuupsi 1

EART) a
37 19,2276
38 19,6845
39 20,1408
40 20,5966
41 21,0519
42 21,5066
43 21,9609
44 22,4148
45 22,8682
46 23,3212
47 23,7738
48 24,226
49 24,6779
50 25,1294
51 25,5806
52 26,0314
53 26,482
54 26,9323
55 27,3823
56 27,8319
57 28,2814
58 28,7305
59 29,1794
60 29,6281

5.2 NMocTpoeHue KPUBOK TEPMUYECKON YCTONUYUBOCTH

5.2.1 Mpoun3BonbHO BbIOUpALOT ABe Unu Tpu Temneparypol 7, K B MUHTEpecyemMomM TemnepaTypHoM aua-
MasoHe M PacCcUMTLIBAOT COOTBETCTBYOLLNE NOorapuchmbl TEPMUYECKON ycTornunBocTH (Ig[f]) Ans kaaoii Tem-
neparypsl no popmyrne

E @3)

lg[te] = = :
2,303»R~T+|g{—}—a
R-B

5.2.2 CTpoAT rpachuk, OTMIOXMB Ha OCKU OpAMHAT NorapumM TEPMUUECKOH YCTOIMYMBOCTH (f), @ Ha ocu
abcumcc obpaTHyo abConTHYIO Temneparypy (CM. PUCYHOK 1).

5.2.3 N3 gaHHoro rpadmka MOXeT ObITb NPOBEAEHA OLEHKA TePMUYECKOro niaekca (7/) u CBA3aHHOTIO C
HUM norapudma TepMuyeckon ycronumnsoctu (Igtd).

4
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5.2.4 Om+ocumesnbHoe CTaHAAPTHOE OTKIOHEHUE TEPMUYECKON YCTONUUBOCTH f; OLIEHMBAIOT, UCMIONb-

3y chopmyny
oty _ (1 _0,052£) (ﬁ) ) )
t RT)E

5.3 PacyeT 3HaYeHUI1 OTHOCUTENIbHOIO TePMUYECKOTO MHAEKCA

5.3.1 3HayeHue OTHOCUTENBLHOro TEPMUYECKOro UHAEKCA ONPEAENSAIOT U3 3HAYEHUI SHEPTUM aKTUBALIUMU,
MONy4EHHON U3 AAHHLIX TEPMOrPaBUMETPUN U TEPMUYECKOrO MHAEKCA, MONYYEHHOTO KakuM-nubo apyruM me-
TOAOM (Takum Kak, HanpuMep, onpeaeneHue ANeKTPUYECKUX U MeEXaHUYECKUX CBOWCTB) No chopmyne

RTI = E ®)

R[In[tf]—ln[t,]+;_} ,

r

rae t, — pernepHoe sHaYeHne TEPMUYECKOI YCTOHUUBOCTH (MUH);
T, — penepHoe 3Ha4eHne Tepmuyeckoro niaekca (K).

5.3.2 3HayeHne OTHOCUTENbLHOro0 CTaHAAPTHOrO OTKMOHEHUS OTHOCUTEMbHOIO TEPMUYECKOro UHAEKCa
(cRTIIRTI) BbramcnsAtoT no copmyne (6), rae penepHbie 3Ha4YEHUsA TEPMUHECKON YCTONYUBOCTH (f,) M COOTBET-
CTBYIOLLME 3Ha4eHue Temnepartypbl (7,) paccMaTpuBatoTCA Kak TOYHO ONPEAEneHHbIe.

oRTI _ cE

=14 . 6
RTI E ©

Bpems xu13HK maTepuana, 4

100000003
3 E:284,2 kx/monb
1 '92Z:16,95 1/muH
CreneHb npespalyenus: 5 %
1000000 3 BEK
1000005 AECATUNETVE
10000
3 ron
1000
E MECSU
1 HEOENA
1003
] [EHbL
10 E
14 YAC
E Temneparypa, °C
7 500 450 400 350 300
1 I 1 I 1 I 1 1 I
0,1 T T T T T T T T T T T
1,2 1,3 1,4 1,5 1,6 1,7 1,8

1000/[Temnepatypa, K]

PucyHok 1 — Kpuas TepMuyecKoi yCTORYMBOCTH
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6 MpoTokon ucnbiTaHU

B npotokone ucneitaHus HeobxoaMMO ykasaTb CreayoLLyo UHpopMaLmio:

- 3Ha4YeHue, cTaHAapTHOe OTKMOHeHWe (MMM OTHOCWUTENbHOE CTAHAAPTHOE OTKIIOHEHWE) W UCTOYHMKN
NONyYeHUs KaXKgon BeNUYMHbI, UCNONb3yEMON NPU pacyeTax;

- onucaHue uccrneayemoro matepuana, BKiodasi HAMMEHOBaHUe NPOM3BOAMTENS, HOMEP NapTuu, U B
cnyyae AOCTYMNHOCTU MH(pOPMALIMM — COOTBETCTBYHOLLMI XMMUYECKNIA COCTAB;

- paccyUTaHHbIE 3HaYEeHUA TEPMUYECKOro MHAEKCa T/ U ero OTHOCUTENBHOE CTAHAAPTHOE OTKIIOHEHUE
o TI/TI unn 3Ha4YeHNsA OTHOCUTENBHOTO TEPMUYECKOTO MHAEKCA RT/ U ero OTHOCUTENBHOMO CTaHAAapTHOMO OT-
KnoHeHusa (cRTI/RTI) n COOTBETCTBYIOLLME 3HAYEHUSI TEPMUYECKON YCTONYMBOCTHU.

lMpumep — TI (60 000 4) = (453 £ 6) K ((180 £ 6) °C);

- HOMEep HacToALlero HaunoHanbHOro craHgapra, UCNonb3yemoro Ans pacyeToB, U ntobble OTKNOHEHUSA
OT Hero.
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MpunoxeHue A
(cnpaBouHoe)

OpUrMHanbHbIN TEKCT HEBKITIOYEHHbIX CTPYKTYPHbIX 35/IeMEHTOB NPUMeHeHHoro craiaapra ACTM

AAA1

1 O6nacTb NpMMeHeHus

1.3 3HaueHus, BolpaxeHHble B MexayHapoaHoi cucteme eanHuy (CU), npuHumalotca B aHHOM cTaHfapTe 3a
cTanfapTHble. B craHaapTe He ucnonb3yoTes Kakue-nubo otnuyHele oT CU efuHULEI U3MEpeHNs.

1.4 [InA gaHHoro ctaHgapTa He CylLlecTBYET SKBUBarNeHTHbIX cTaHaapToB NCO.

1.5 B HacTosILeM cTaHAapTe He NPeflyCMOTPEHO paccMOTpeHue Bcex BonpocoB obecneveHunss 6e3onacHocTH, cBs-
3aHHbIX C ero nNpuMeHeHueM. MNMonb3oBaTenb HACTOALLEro CTaHAapTa HECET OTBETCTBEHHOCTL 3a YCTAHOBIIEHWE COOTBET-
CTBYIOLYMX MpaBuI NO TeXHUKe 6e30NacHOCTU U OXpaHe 340poBbS, a TalkKe onpeaensaeT uenecoobpasHoCTb NPUMEHEHUSA
3aKOHOAAaTENbHBLIX OrpaHUYEHUIA Nepes ero UCNofnb30BaHUEM.

hA.2

4 BaXXHOCTb M UCNOMNb30BaHUE NOMYy4YaeMbiX 3HaYEHUMN

5.1 TepMorpaBMMeTpUYECKUiA aHanua npeacTasnsaeT coboi ObICTPLIA METOA ANS NONYYEHUA TeMnepaTypHOro npo-
hnnNsa TepMMYECKOTo pasroXeHUsi Marepuara.

5.2 [laHHbIil MeToa MOXET ObITb NofeseH A KOHTPONS KayecTsa, NPUHATUSA cneundukalmi n UccnefoBaTenbCKux
Lernen.

5.3 [JaHHbll MeToA, NpefHasHaveH Ans YCKOPEeHHOW OLEHKU TEPMUYECKON YCTONYMBOCTN B AONONHEHWEe K Bpems-
3aTpaTHOMY METOAY OnpeAeneHns TepMUYECKOiA YCTOWYMBOCTM 06pasLioB MOCPEACTBOM CTapeHUs B nevn. MepBudHbIMM
pesynsratamu fJaHHOro MeToAa SABMAIOTCA 3HaYeHUA TEPMUYECKOro MHAeKca (TemnepaTypbl) AnA BolGpaHHOW OLEHOYHOM
TEPMUYECKOW YCTORYMBOCTU (BPEMEHM).

5.4 AnsTepHaTUBHO TEPMUYECKMIA MHAEKC (TemnepaTypa) MOXET ObITb BLIMMCAEH U3 3HAaYEHUI TEPMUYECKOIA yCTON-
YMBOCTU (BpeMS).

5.5 Takxe oLeHOYHOE 3Ha4YeHMe TepMUYECKO YCTORYMBOCTU MaTepuarna npu BelGpaHHbLIX TeMnepaType U BpEMeHN
MOXET BbITb CPABHEHO C OMPOHBIMU 3HAYEHUAMU TEPMUHECKON YCTORYNBOCTH, NOMYYEHHBIMU U3 NaJEHUS MEXaHUYEeCKUX
U 3NEeKTPUYECKUX CBONCTB NPU CTApPEHNM B NeYMn.

5.6 [daHHbIn MeTOA Henb3st Ucronb3oBaTh ANS NPefcKkasaHUs BPEMEHU XXU3HU NPOAYKTa NPU OTCYTCTBUU Koppe-
NALUK MexXay pesynsratamym MeTofa U akTyanbHbIM 3HaYeHUeM BPeMeHU XWU3HM MaTepuana. Bo MHormx crnyyasx npu
pasnoxeHWn MaTepuana HabnogatTca CNOXHbIE U NOLLaroBble MexaHW3Mbl, NPU ITOM AN OJHOro TemMnepaTypHoro Aua-
nasoHa xXapaKkTepeH OAWH MexaHW3M, a ANA Apyroro TeMnepaTypHoro guanasoHa — Apyroi. [Monb3oBaTensam gaHHOTO
MeTOAa CreayeT nokasars, YTo 415 UccrnegyeMoi cucTeMbl nobasn TeMnepaTypHas aKkCTpanonAuus ABNAeTC TEXHUYECKU
NpaBoOMeEpPHOA.

OA.3

8 ToyHOCTb U cucTEeMaTMUYeCKas NOrpeLHOCTb

8.1 ToYHOCTb M cucTemMaTndeckas MOrpeLlHOCTE AaHHbBIX PACcYETOB 3aBUCUT OT TOMHOCTU M CUCTEMAaTUYECKONR No-
rPELUHOCTN UCMOMb30BaHHbLIX B HUX KWHETUYECKUX AaHHbIX. ONs npuMepa oxXugaeMoi TOMHOCTH TENNoBoM koaduuueHT
6bIN paccyUTaH No NpoLeaype U3 HAaCTOALLMX NPAKTUYECKUX YKa3aHWil C NOMOLLILIO flaHHbIX AN nonu(teTpadTopsTuneHa),
nony4YeHHbIX B Xode MexnabopaTopHbIX UCCregoBaHWi, MPOBEAEHHbIX B LIeNsX NonyyYeHns CBeAEHMUR 0 TOYHOCTM U cUCTe-
MaTUYeCcKoii norpelwHocTH ANna MeTtoga ucnbitanua E 1641, MNMpefentHeble 3Ha4eHN TEPMUYECKOTo pecypca bBbinu paccumn-
TaHb!l ¢ MOMOLLbIO NPOU3BOSIBLHOMO 3Ha4YeHus Ans Temnepatypel 600 K 1 npegenbHbIX 3Ha4YeHuid £, cooTBeTCcTBYIOWMX 95 %
cTeneHn JOCTOBEPHOCTU 3TOro MexnabopaTopHoro uccrnefoBaHus. B pesynsrate paccuuTaHHble npejernbHble 3HaYeHust
cocTaBunu 9 net u 3700 net ansa aToro Matepuana.

OA.4

MpunoxeHue A

(cnpaBouHoe) X1

NMpumepbl pacueToB

X1.1 Mpumep pacueToB 3HaUEHU, onpeaeneHHbIX B AAHHOM cTaHAapTe
X1.1.1 MpumMep AaHHbIX, NONYYEHHbIX C UICNOMNb30BaHUeM ctaHgapta ACTM E1641
X1.1.1.1 E =320 kDx/monb = 320 000 Dx/mone.
X1.1.1.2 cE = 24 kx/monb = 24 000 Ox/Monb.
X1.1.1.3 R = 8,31451 Dx/(monk-K).
X1.1.1.4 B =5,0 K/muH;
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X1.1.2 NpumMep AaHHbIX, NONYYEHHbIX C UCNONb30BaHMeM cTaHgapTa ACTM E2550

X1.121T,=783K

X1.1226T,=6K

X1.1.3 NMpousBonbHO BbiGpaHHbIE

X1.1.3.1 & =60 000 4 = 3 600 000 muH = 6,8 ner.

X1.1.32 7,=683K

X1.1.3.3 t, =100 000 4 =6 000 000 mMuH = 11 net.

X1.2 Npumep pacueToB TepMHUUYECKOTO MHAEKCA

X1.2.1 Onpepensem 3HauyeHue E/(R-T) Ha OCHOBaHUM AaHHbIX U3 NyHKTOB X1.1.1.1, X1.1.1.3 n X1.1.2.1:

E/(R-T) = (320 000 Ox/monb) /[8,31451 x/(Monb-K) - 783 K] = 49,1532.

X1.2.2 icnonb3ysi sHauenus E/(R-T), npueegeHHbie B A1.2.1 (NpUNoXeHUe), onpegensieM UHTEPronsiLmen Benuum-
Hy a 13 Tabnuubl 1:

a=24,7471

X1.2.3 MNoacTaensem sHaveHns ns X1.1.1.1, X1.1.1.3, X1.1.1.4, X1.1.3.1 u X1.2.2 B ypaBHeHue 1:

TI=E/(2,303- R-[Ig(t) —Ig{E/ (R - B)} + a]) = {320 000 r/monb / (2,303 - 8,314 Dx/(Monb-K)} / {Ig [3,6 - 108 MuH] -
—19[320 000 [Ix/monb / (8,31451 [x/(Monb-K) - 5 KiMuH] — 24,7471} = {16712 K}/ {6,5563 — Ig[7697,39 MuH] — 24,7471} =
=16 712 K/ {6,5563 — 3,8863 — 24,7471} =16 712 K/ 27,4171.

71=609,5 K = 336,3 °C.

X1.3 Mpumep pacyeta NOrpelIHOCTU TEPMMYECKOTO MHAEKCA

X1.3.1 NoacTaensiem 3HayeHns u3 X1.1.1.2 n X1.1.1.3 B ypaBHeHue 2:

oTlITI=1,2- cEIE=1,2- 24 000 Dx/monb / 320 000 Dx/monb = 0,090.

X1.4 Mpumep pacuyeTa TepMUYECKOH YCTOMYMBOCTU:

X1.4.1 MoacTaBnsiem sHadeHna ns X1.1.1.1, X1.1.1.3, X1.1.1.4, X1.1.3.2 n X1.2.2 B ypaBHeHue 3:

lgltd = E/[(2,303 - R - T) + Ig[E/(R - B)] — a] = 320 000 x/monb / (2,303 - 8,31451 [Dx/(monb-K) - 683 K) +
+1g [320 000 Dx/monb / 8,31451 [px/(monb,K) / 5 KimuH ] — 24,7471 = 24,46880 + Ig [7697,39] — 24,7471.

lg[t] = 3.6072.

t;= 4048 MuH = 4048 MuH / 60 MUH/Y = 67,46 u.

X1.5 lNpuMep pacueta NOrpeliHOCTU TEPMUYECKON YCTONUMBOCTH ().

X1.5.1 MoacTaBnsem sHadeHna ns X1.1.1.1, X1.1.1.2, X1.1.1.3, X1.1.3.2 n X1.2.2 B ypaBHeHue 4:

ot/ =(1+0,052-E/(R-T) (cE/E)=[1+ 0,052 320 000 Dr/monb) / (8,31451 Dx/(Monb-K) - 683 K) -
- 24 000 Dx/mons / 320 000 Di/monek = (1 + 2,930) - 0,075 = 3,930 - 0,075 =0,29.

X1.6 Mpumep pacyeTa OTHOCUTENBHOTO TEPMUUYECKOTO MHAEKCA:

X1.6.1 MNoacTrasnsem 3HadeHna ns X1.1.1.1, X1.1.1.3, X1.1.3.1, X1.1.3.2 1 X1.1.3.3 B ypaBHeHue 5:

RTI=E/(R-[Inft] = In[t] + E/ (R - Tp]) = 320 000 x/monb / (8,31451 Ix/(Monb-K) - {In[3 600 000 MuH] —
— In[6 00C 000 muH] + 320 000 [x/monek / (8,31451 [hi/(monk-K) - 683 K)}) = 38487 K/ (15,0964 — 15,6073 + 56,3498) =
=38 487 K /55,8389 =689 K.

X1.7 MNpumep pacueta CTaHAAPTHOIO OTKIIOHEHUA OTHOCUTENLHOTO TEPMUYECKOro UHAEKCA

X1.7.1 NogcraBnsaem 3HadeHna n3 X1.1.1.1, X1.1.1.2 B ypaBHeHue 6:

oRTIIRTI=1,4-cE/E=1,4-24 000 Qx/Monb / 320 000 Ox/monb = 0,105.
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Mpunoxexue b
(cnpaBouHoe)

ConocTaBneHue CTPYKTYpbl HACTOALETO CTaHAApTa
CO CTPYKTYPOM NPUMEHEHHOrO B HeM cTaHgapta ACTM

Tabnuuya OB.1

CTpyKTYypa HacTosLlero ctaHaapTa CTpykTypa cTaHgapta ASTM E1641-16
Pazgen Moapasaen MyHKT Pasgen Mogpasaen MyHKT
1.1—1.2 — 1.1—1.2 —
1 1
— — (1.3—1.5)* —
2 — — 2 21 —
3137 — 3 3.1* (3.1.1—=3.1.5)*
4 — — 4 41 _
— — — 5* (5.1—5.6)* —
— — 6.1* 6.1.1*
5 51 511—-516 - 6.2 6.21—6.26
52 521—524 6.3 6.3.1—6.3.4
53 53.1—5632 6.4 6.4.1—6.4.2
6 — — 7 71 7.11—7.1.4
— — — 8 8.1
—_— _ — 9** 9.1**
— X1*
JA —_
Mpunoxexue [punoxeHue
i S) —
nB —
* OanHbli pasgen (nogpasgern, NyHKT) UCKIHoYEH, T. K. ero nofioXXeHUs HOCAT NOACHAIOLWMUIA, CNpaBoYHbIA unun pe-
KOMeHaTenbHblil XapakTep.
** NaHHbll pasgen (nogpasgen, NyHKT) UCKITIOYEH, T. K. ero nonoXeHWs pasMeLleHsl B ApYrux pasgenax Hactos-
Ljero cTaHaapTa.
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Mpunoxexue OB
(cnpaBo4Hoe)

CBeaeHusA 0 COOTBETCTBUM CChISTOYHOrO HaLMOHANbLHOIO cTaHaapTa ctaHaapty ACTM,
MCNONb30BaHHOMY B Ka4eCTBe CCbISTIOYHOro B NpMMeHeHHOM ctaHaapte ACTM

Tabnuya OB

OBo3Ha4eHNe CCbINToYHOro CTeneHb
O6o3HaqeHne K HaumMeHoBaHWe ccbirlovHoro ctaHdapta ACTM
HaLMoHarnbHOro cTaHjapTa COOTBETCTBUS
FOCT P 57951—2017 MOD ASTM E1641 «MeTog vcnbiTaHa Ha TepMmorpaBMMeTpUYeckoe onpege-

NeHue KUHeTukM pacnaga metogoM Oaasbl/PrivHHa/Yonnay

BETCTBUA CTaHAapTa:

MpuMeYaHUe— B HacTosLel TabnuLe UCTOoNb3oBaHO crefyroLlee YCroBHoe 0603Ha4YeHNe CTeNEHU COOT-

- MOD — moaudmumnpoBaHHbIA cTaHAapT.

10
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KnioueBble CrnoBa: KOMMO3UTbl NONIMMEPHBIE, TEPMUYECKOE PA3NOXKEHUE; TEPMUYECKASA YCTOWYNBOCTD; TEPMU-
YeCKUi pecypc; TepMOrpaBUMETPUYECKUIA aHanm3
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