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Mpepgucnosune

1 NOArOTOBJIEH ®enepanbHbIM rocyAapCTBEHHbIM YHUTAPHBIM NpeanpusTuem «Bcepoccuiickuii Hayu-
HO-UccneaoBaTenbCkUii UHCTUTYT aBUaLIMOHHBIX MaTeprasioB» COBMECTHO C ABTOHOMHOI HEKOMMEPYECKOii opra-
Hu3aumei «LleHTp HOpMMPOBaHUS, CTaHAaPTU3aLMM 1 KnaccudukaLlym KOMNO3UTOB» Npu yyacTum O6beanHeHus
topuamyeckmx nuy, «Cor3 Npovn3BoamTesieil KOMMNO3UTOB» Ha OCHOBE O(h1LMaIbHOIO NepeBoa Ha PYCCKUin A3bIK
aHrN0A3bIYHON BEPCUM YKA3aHHOTO B NyHKTe 4 cTaHAapTa, KOTOopbIiA BbinonHeH TK 497

2 BHECEH TexHuyeckum koMUTeTOM no ctaHgaptusauun TK 497 «KoMMNO3UTbl, KOHCTPYKUUN U n3ge-
NN U3 HUX»

3 YTBEPX/JEH W BBEJEH B AEWCTBUE Mpukasom defepanbHOr0 areHTcTBa Mo TEXHUYECKOMY
perynnpoBaHuio n MeTposorum ot 21 Hosbpsa 2017 r. N2 1788-cT

4 HacToswwii cTaHAapT ABASETCA MOAMGMLMPOBAHHbLIM N0 OTHOLWEHUIO K cTaHaapTy ACTM E1877-15
«CTaHAapTHbIN MeTo pacyeTa TepMUYeckolt yCToYMBOCT MaTepMasioB C UCNOIb30BAHMEM TepMOrpaBuMeT-
pun pasnoxeHus» (ASTM E1877-15 «Standard Practice for Calculating Thermal Endurance of Materials from
Thermogravimetric Decomposition Data», MOD) nyTeM M3MeEHEHMWS ero CTPYKTypbl 415 NPpUBEAEHUS B COOT-
BETCTBME C NpasuaamMmu, yctaHosneHHbiMn B TOCT 1.5—2001 (nogpasgensl 4.2 n 4.3). a Takke U3MeHeHus
oTAeNbHbIX hpas, KOTopble Bblfe/ieHbl B TEKCTE KypCUBOM.

BHeceHMne yKasaHHbIX TEXHUYECKUX OTK/IOHEHWI HamnpaBfeHO Ha yyeT 0COGEeHHOCTel 06bekTa u/unm
acnekTa cTaHgapTu3auuu, XxapakTepHblx Ana Poccuiickolt @eaepauun, a Takke B Lensix cobniogeHns HopM
PYCCKOro fA3blKa M TEXHUYECKOTrO CTUMS U3T0XKEHUS.

McknoueHne ctaHgaptoB ACTM E2550. ACTM E2958 o6ycnoBneHo Tem. 4to B Poccuiickoii depepa-
LMW Ha HaUMOHa/IbHOM YPOBHE HET aHa/IofMYyHOro cTaHfapTa, a Takke B CBA3WM C TEM. YTO OHU HOCAT cnpa-
BOUYHbI xapakTep.

Ccbinka Ha ACTM E1641 3ameHeHa COOTBETCTBYIOLLEN CCbINIKON Ha HaLMOHaMbHbIV CTaHaapT.

Paspgenbl v nogpasfgensl, He BKIOYEHHbIE B OCHOBHYIO YacTb HACTOALWEro craHaapTa, npusefeHs! B [0-
MOJIHUTENIbHOM Npunoxexnun JA.

HaumeHoBaHue HacTosLero ctTaHgapTa M3MeHEeHO OTHOCUMTEIbHO HAaUMEHOBaHUS YKa3aHHOro ctaHaap-
Ta ACTM ans npusegeHus B cootsetctemne ¢ FOCT P 1.5—2012 (nyHKT 3.5).

ConocTaBfieHne CTPYKTypbl HACTOSALLEro cTaHfapTa co CTPYKTYpoi ykasaHHoro ctaHgapta ACTM npu-
Be/ZIeHO B [lONOSIHUTENIbHOM Npunoxexnun Ab.

CBefileHnsi 0 COOTBETCTBMMN CCbIJIOYHOrO HaLMOHaIbHOTO cTaHAapTa ctaHgapty ACTM. ucnosb3osaHHOMY B
KayecTBe CCbI/IOYHOro B NpuMeHeHHoM cTaHgapTe ACTM. npuBefeHb! B AOMNOMHUTENILHOM NpuioxeHun [1B

5 BBEJEH BIEPBbIE

MpaBuna NnpUMeHeHNss HaCTOALWEro cTaHgapTa yCcTaHoB/EeHbl B cTaTbe 26 PefepanbHOro 3akoHa
0T 29 uioHA 2015 r. W 162-®3 «O cTaHgapTu3aunm B Poccuiickoii ®epepauun». VMiHgopmaunus 06 13-
MEHEeHUAX K HacTosWweMy cTaHgapTy ny6nukyeTca B exerog/tom (no cocTOosHMI0 Ha 1aHBaps TekyLwero
rofa) UHOPMaLMOHHOM ykasaTesne «HaunoHasibHble CTaHAapThi», a ohULMabHbI TEKCT U3MEHEHWIA
N MonNpaBoOK — B €XeMeCAYHOM WH{OPMaUNOHHOM yKaszaTesne «HauuoHasbHble cTaHAapThi». B cnydae
nepecMoTpa (3amMeHbl) UM 0TMEHbl HACTOALWEro cTaHAapTa CooTBeTCTBYLEee yBeJoMIeHe bygeT
ony6/MKOBaHO B G/mKallLiemM BbIMYCKE eXeMeCcsAYHOro MH(OPMAaLMOHHOIO ykasaTens «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYLWas UHhopmaLms, ysegomMaeHme 1 TeKCTbl pasMeLllaloTCca Takke B UH-
chopmaLMOoHHOI cucTemMe obLLero NoNb3oBaHNs — Ha oduumansiiom caiTe degepanbHOro areHTCcTBa no
TeXHUYeCcKoMy perynpoBaHuio U MeTponoruv B ceTu IHTepHeT (Www.gost.ru)

© CraHgapTuHdgopm. 2017

HacTosAwwit ctaHaapT He MOXeT GbITb MOTHOCTBIO UM YaCTUYHO BOCMPOW3BEAEH, TMPAXNPOBAH U pac-
NPOCTPaHEH B KAUeCTBe OULMANLHOMO N3aaHus 6e3 paspelleHust defepasibHOro areHTCTea no TexXHMYecko-
My perynupoBaHuio 1 MeTposiorum
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CopepxaHune
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6 TTPOTOKOM MCIBITAHUM ..eveeiiiciiiiiie ettt
MpunoxeHne A (cnpaBoyHoe) OpUrnHabHbIli TEKCT HEBKIOUYEHHbIX CTPYKTYPHbIX 3/1EMEHTOB

NPUMEHEHHOTO CTAHAAPTA ACTM oottt

Mpunoxenne b (cnpaBo4yHoe) ConocTaBneHne CTPYKTYPbl HACTOSILLEro cTaHAapTa Co CTPYKTYpoii
npuMeHeHHoro B HeM ctaHgapta ACTM ...

MpunoxeHue B (cnpaBo4yHoe) CBefeHUs 0 COOTBETCTBMM CChIJIOYHOrO HaLMOHANbHOIO cTaHAapTa
ctaHgapty ACTM. 1cnosib30BaHHOMY B Ka4eCcTBe CCbIJIOYHOro B NPUMEHEHHOM

CTAHAAPTE AC T M ottt ettt ettt e e b e e bt e e abe e e s n e e e nnneennee
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HAUWOHANBbHBLINKN CTAHOAPT POCCUMUCKOW SGELEPALUMU

KOMMNO3UTbI MOJIMMEPHbIE

Pacuer TepMVILIeCKOVI yCTOf/‘ILIVIBOCTVI mMaTtepuanos U3 gaHHbIX
TepMmorpasnMmeTpun pasnoxeHuns

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

fata eBefeHns — 2018—06—01

1 06nactb NpUMeHeHMNA

1.1 HacTtoawwii cTaHAapT ycTaHaBnMBaEeT onpefeneHnsi TeEpMUYEcKol YCTOMUMBOCTY, TEPMUYECKOro
VHAEeKca ¥ OTHOCUTENBHOTO TEPMUYECKOTO MHAEKCA OPraHUYecKux MaTepruanoB ¢ UCMOb30BAHNEM 3HEPTUN
aKkTMBaLMK ypaBHEHNA AppeHunyca, NoSTyYeHHOI C MOMOLL b0 TepMOrpaBumMeTpumn. B kauecTBe 06bEKTA AAaHHO-
ro cTaHAapTa MOryT BbICTynaTb UCXOAHbIE OpraHNYecKne KOMMOHEHTbI U MaTpULbl MOIMMEPHbLIX KOMMO3UTOB.

MpumeyaHune — [laHHbI cTaHAaPT He UCNONb3YeTCA 415 MPOrHO3MPOBAHNA BPEMEHV XU3HM NPOAYKTa Npm OT-
CYTCTBUW KOppensuum mexay pesynbratamn pacyeTos Mo AaHHOMY CTaHAapTy U akTyasibHbIM 3HAUYEHWEM BPEeMEHW XN3HU
maTepuana. Llenecoo6pasHo o6paTuTb BHUMAHME Ha TO. YTOObI AN UCCNEAYEMOI CUCTEMbI ll06Gast TemMnepaTypHas aKc-
TpanonAunsa ABnANach TEXHUYECKN NPaBOMEPHON.

1.2 laHHbIi cTaHAAPT NPUMEHUM K MaTepuanam C XOpOLUO onpejesneHHbIM NpodunemM TepMuyeckoit
[ECTPYKLMU, & UMEHHO K MaTepranam ¢ paBHOMEpHO 1 MOHOTOHHOI NoTepeii Macchl.

2 HopmMaTuBHbIe CCbINKN

B HacTosALwem cTaHjapTe UCNoMb30BaHa HOPMaTVWBHASA CCblIka Ha ClefyoLwmnin cTaHaapT:
FOCT P 57951 Komno3uTbl nonnmepHsle. OnpejesieHne KUHeTUYeCKUX napameTpoB pasfioxXeHus mare-
puasnos ¢ UCMosib30BaHMEM TepMorpasumeTpum n Metoga O3asbl-PriMHHA-Yonna.

MpumeuaHue — lpu NOML30BAHUM HACTOSILLMM CTAHAAPTOM LiefIecO06Pa3HO NPOBEpPUTHL AeiiCTBUEe CCbifoy-
HbIX CTAHAAPTOB B MH(OPMALMOHHON cUCTeMe 06LLEro Nosb30BaHWs — Ha onLManbHOM caiiTe defepasibHOroO areHT-
CTBA N0 TEXHWYECKOMY PEerysiMpoBaHu0 1 MeTposiornn B ceT VIHTEPHET MMM N0 eXerofHoMy MH(OPMaLMOHHOMY yKa3a-
Teno «HayMoHanbHble CTaHAAPTbI», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHMIO HA 1 iHBAps TEKYLLEro roga, v no Bbinyckam
€XEeMeCsYHOTo MH(OPMALMOHHOTO Yka3aTens «HauuoHanbHble CTaHAapTbI» 3a TEKYLLWiA rog. ECY 3aMeHeH CCbIOYUHbIN
CTaHAapT, Ha KOTOpbIA AaHa HefaTUpOBaHHAs CCbI/IKA, TO PEKOMEHAYETCS UCMO/b30BaTh AECTBYIOULYI0 BEPCUIO 3TOMO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B AaHHYI0 BEPCUI0 M3MEHeHW. ECNn 3aMeHeH CCbISIOUHbIA CTaH4apT, Ha KOTopbIit
[aHa AaTMpoBaHHas CCblKa, TO PEKOMEHAYETCS UCMO/b30BATh BEPCUI0 3TOrO CTAHAAPTA C YKA3aHHbIM BbllUE rO40M YT-
BEPXAEHUS (MPUHSATUS). ECnn nocne yTBEPXAEHWSI HACTOSILLEro CTaH4apTa B CCbIIOYHbIA CTAHAAPT, Ha KOTOPbIA AaHa
[aTupoBaHHas CChlika, BHECEHO U3MEHEHWe, 3aTparuBaioLLee nosiokeHne, Ha KOTOpoe AaHa CCblika, TO 3TO NooXeHue
peKkoMeHAyeTCsl MPUMEHATL 6e3 yueTa AaHHOTO U3MEHEHUs. EC/IM CCbINIOYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MoJio-
XEeHWe. B KOTOPOM JaHa CCblika Ha Hero, PEKOMEeHAYeTCsl IPUMEHSITh B YaCTu, He 3aTparuBatoLeii aTy cebisky.

3 TepMuHbI 1 onpepeneHusn

B HacTosieM cTaHfapTe NpUMeHeHb! creayloLie TePMUHbI C COOTBETCTBYIOLLMMU ONpeaeNieHNsSIMN:

3.1 npefenibHO JONYCTUMOE yXyAlWeHUe CBONCT B: 3HAUUTE/NIbHOE MO BeNIMUMHE N3MEHEHWNE KaKnX-
60 XUMNYECKUX, (PUNYECKMX, MEXAHUUECKUX, SNEKTPUYECKUX WK APYTUX CBOWCTB MaTepuana, Kotopble
ABMIAOTCA HENPUEMIEMbIMU A5 €70 Aa/bHEelLLEero cnob30BaHus.

N3paHue oguynansHoe
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3.2 Temnepartypa npefenbHO 4ONyCTUMOT0 yxyalweHnus ceoiicTs Tc, K: Temnepartypa, npu KoTo-
poii NnponcxoanT npefenbHO A0NYyCTMMOe YXyALleHne CBOWCTB MaTepuana.

3.3 Tepmunuecknin nigekc Tl, K: Temnepatypa, COOTBETCTBYIOLWAA Npefe/ibHO A0MYCTUMOMY yXyALue-
HWIO CBOWCTB NpU 3ajaHHOM BPEMEHMN.

3.4 oTHOCUTENbHbI Tepmuueckuii nHaekc RTI, K: TemnepaTypa, cooTBeTCTBYyHOLAA NpeAesbHO A0-
NyCTUMOMY YXYALIEHWIO CBOWCTB NpN 3aaHHOM BPEMEHW N0 CPAaBHEHWIO C KOHTPOJIbHOW TemnepaTtypoi us-
BECTHOI TEPMUYECKOI YCTORUMBOCTN.

MpumevaHune — 3HayeHus Tl n RTI paccmaTpmBaloTCs Kak MakCumasbHble TeMnepaTypbl, HXE KOTOPbIX Ma-
Tepunan asnsetca yCTOﬁHMBbIM MO OTHOLLEHWIO K U3MEHEHUIO Er0 CBOWCTB B TeYeHne BbI6paHHOI’O npoMeXyTKka BpeMeHu.

Mpu OTCYTCTBUM KOHTPONILHOTO Matepuana Aana pacyetoB Tl n RTI no ymonyaHuio BbibupaeTcss TepMmmuyeckas ycTonum-
BOCTb (BpeMsi, NpM KOTOPOM NMPOUCXOAMUT NpeAenbHO AoNYyCTUMOe yXyAleHne CBOWCTB), paBHas 60000 u.

3.5 TepMuyeckast ycToinumsocTb tf, MuH: Bpems, npyv KOTOPOM MPOUCXOAWT NMPeSebHO AONYCTUMOe
yXyZlleHNe CBOICTB Npy BbliGpaHHoOl TeMnepaType. Takke N3BeCTHA Kak BpeMsl XU3HU MaTepuana uam Jonro-
BEYHOCTb MaTepuana.

3.6 aHeprus aktuBauuu E, Jx/Monb: SHeprus, npesbillatolias 3HepPrmto OCHOBHOrO COCTOSIHUS, KO-
Topas fo/mKHa 6biTb Ao6aBneHa K aTOMHOW Wan MOJIeKYNISipHO cucTeMe, YTo6bl MOT MPOU30ATU KOHKPeT-
HbIli Npouecc.

[FOCT P 56722—2015. nogpasgen 3.2]

3.7 cTeneHb NpeBpalleHns a: PasHuua NCXo4HOW Macchl M Macchl MPOAYKTOB peakLun, NpucyTcTByio-
WX B KOHKPETHBIA MOMEHT BPEMEHW U NpK ONpejesieHHOl TeMnepaType, OTHECEHHAsi K pasHULE MCXOAHO
Macchl U Macchl MPOAYKTOB B KOHLE peakuuu.

4 CywHoCTb meTofa

[na pacueToB KpUBOI TEPMUYECKON YCTOWUMBOCTU 1 MATPUL, NOIMMEPHbBIX KOMMNO3UTOB U OPraHnyeckmnx
martepuasioB, No0 KOTOPO MOXHO OLEHUTb A0/ITOBEYHOCTb (BPEMS XU3HU) MaTepuana npu 3agaHHon Temne-
paType. MOXeT 6bITb UCMO/Ib30BaHa 3HEPrusa akTuBaLuy ypaBHeHuss AppeHunyca, paccyMTaHHas ¢ NOMOLLbo
apyrux ctaHgapTos (ctanHgapTt FOCT P 57951 u gp.).

5 O6paboTka pe3ynbTatoB

5.1 PacuyeT 3HaYeHWin TEPMUYECKOro nHaeKca

51.1 |/|CI'IOJ'Ib3yF| 3Ha4yeHusa aHeprmn akTtmsauuun Ewun TeMmnepartypbl npeaesibHO AonNycTuMoro yxyatie-
HMA cBOWCTB Tc. paccumTbiBalT 3HauyeHne E/(RTe) (R — yHuBepcanbHasi rasoBasi NMOCTOSIHHasi, paBHas
8.31451 Ox/(monb K)).

MpumevaHns

1 3Ha4YeHUs HEPrn aKkTUBaLuMmn ypaBHeHus AppeHuyca E. [Ixo'Mosb. nNpyu CTEMEHN KOHBEPCUM a. paccMaTpuBaeMoit
KaK KpuTepwuii npeAenbHO 4ONYCTUMOTO YXYALUEHUS CBOWCTB, MOTYT ObITb MOMYyYeHbl C NCNONb30BaHNEM APYrMX cTaHaap-
ToB (Takux, kak FOCT P 57951 u ap.).

2 Tc. K— Temnepatypa npefefibHO AONYyCTUMOro yXyALleHNs CBOICTB, B3ATaa Kak TemnepaTypa 415 NOCTOSHHOW
cTeneHun npespatleHns npu ckopocTu (L (K/MuH). KOTOPYH 06bIYHO NPUHUMAIOT PaBHOW 5 K/MUH.

5.1.2 Wcnonb3ys 3HauyeHne EI(R Tc). onpeaensioT 3HavyeHne npmbnmxeHHoro nHterpana floina (a) no-
CpPeACcTBOM MHTEPNONSALUM 3HAYEHWIA, MPUBEAEHHbIX B Tabnuue 1

5.1.3 Bbi6bupaloT Heob6xofumoe 3HauyeHne TePMUYECKO YyCTONYMBOCTU ANA CTENEHU npesBpalleHns a,
paccmaTpuBaeMoii Kak KpuTepuii npefenbHO AONYCTUMOrO YXyALWeHWs CBOICTB, U paccuMTbiBalOT ee gecs-
TUYHbIA norapudm.

5.1.4 MopcTaBnasa 3HaveHus ansa E, R, Ig(ff), Ig(E/(/?Tc)) n a B ypaBHeHue 1. paccumTbiBalOT Tepmuye-
ckuii nugekc (). K

(€]
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5.1.5 OnpegensoT OTHOCUTEIbHOE CTaHA4apTHOE OTK/IOHEHME TEPMUYECKOro uHaekca cr77/77. K. no dop-
myne

e2 . r2fi. 2

n £ ©
rge nE — crtaHgapTHoe OTKNOHEHWe onpeeneHuns aHeprun aktusauun (Ix/mons). noslyyeHHoe ¢ UCnosb30-
BaHvnem FOCT P 57951 u ap.

5.1.6 3anucbiBaloT 3HAUEHUS TEPMUYECKOr0 MHAekca /. ero OTHOCUTE/IbHOTO CTaHAapTHOro OTK/IOHe-
HuA aTIITI n Tepmmuyeckoli ycTonunBoCcTH

Tabnuuya 1— KOHCTaHTbl YACNEHHOIO MHTErPMPOBAHUSA

EAR N n
8 5.3699
9 5.898

10 6.4157
1 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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OkoHuaHve Tabnuupl 1

E*R T) le]
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
a7 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 TocTpoeHve KpUBOI TEPMMUYECKON YyCTONYMBOCTH

5.2.1 Mpou3BosbHO BbIGMpatoT ABe WK Tpu Temnepatypbl T. K B MHTepecyeMom TemnepaTypHoOMm auna-
nasoHe 1 paccuMTbIiBalOT COOTBETCTBYHOLME norapudmsl Tepmuyeckoin yctoiumnsoctu (Ig[ff]) gnsa kaxgoli Tem-
nepaTypbl No gpopmysne

2303 T+K} = -a
[R-pJ

5.2.2 CTposT rpadmk, OT/IOXKUB HA OCU OpAMHAT norapucm TepMmnyeckon yctoiiumsocTtu (tf). a Ha ocu
abcuuncc o6paTHyo abCcosloTHYO TemnepaTtypy (CM. pUCyHOK 1).

5.2.3 U3 gaHHoro rpadnka MoxeT 6bITb MPOBeAeHa oLeHKa Tepmuyeckoro nHgekca (Tf) n ceazaHHoro ¢
HVUM norapudma TepMuyeckoit yctoinumsoctu (Igffh).

4
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524 OTHOCUTENbHOE CTaHAAPTHOE OTK/IOHEHWE TEPMUYECKOW YCTOMUMBOCTM tf oLeHMBatOT, UCMNOMb-
3ys chopmyny

1-0.052— ; 4)
h rt

5.3 PacueT 3Ha4YeHUn OTHOCUTENILHOTO TEPMNYECKOTo NHAeKca

5.3.1 3HayeHne 0THOCUTENNbHOTO TEPMUYECKOTr0 UHAEKCa ONpeaensoT U3 3HaYeHUA IHeprumn aktmeaumn,
Nony4YeHHol U3 AaHHbIX TEPMOrpaBUMeTPUN 1 TEPMUYECKOTO NHAEKCA, MOMYHEHHOTO KakuM-nnbo Apyrum me-
TOAOM (TakuM Kak. Hanpumep, onpegeneHne aNeKTPUYECKNX N MexaHNYecknx CBOCTB) No hopmyne

RTI = (5)
- *
UM-n*] R-Tr\
rgoe t, — penepHoe 3HavyeHre TePMUYeCcKoi YCTORUMBOCTM (MUH).

['r— penepHoe 3HavyeHne Tepmuyeckoro nHaekca (K).
5.3.2 3HauyeHne OTHOCUTE/NIbHOTO CTaHAAPTHOrO OTK/IOHEHUS OTHOCUTE/ILHOTO TEPMUYECKOTO MHAEKca

{cRTIIRTI) BbluncnsT no dpopmyne (6). rae penepHble 3HaYEHUss TEPMUYECKON ycTounBoCTH (t,) U cOOTBET-
CTBylOLLME 3HAYeHe Temnepatypsbl (Tr) paccMaTpuBatoTCs Kak TOUHO onpeeneHHble.

aRTI

RTI ®

Bpema AXM1 UetepW/Ind, u

PUcyHok 1 — KpuBasi TEpMUYECKOi YCTOMUMBOCTH
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6 MMpoTOKON UcNbiTaHWUA

B npoTtokone ncnbiTaHMa HE06X0AUMO YKasaTb CrefytoLlyo MHhopMaLluio:

- 3HayeHne, cTaHOApPTHOE OTKNOHEHME (MM OTHOCUTE/IbHOE CTaHAapTHOE OTK/IOHEHWE) U UCTOYHUKU
NOMYYEHUS KaXA0W BENNYMHBI, UCNONb3yeMOi Npy pacyeTax.

- onucaHue uccnefyemoro Matepuana, Bkiloyas HavMeHoBaHWe Npou3BoAuTeNs, HoOMep napTuu, n B
cny4ae AOCTYNHOCTU MHAOPMALMM — COOTBETCTBYIOLLMIA XMMUYECKNI COCTaB;

- paccumTaHHble 3Ha4YeHNA TePMUYECKOro nHAekca 771 ero OTHOCUTEsIbHOe CTaHA4apTHOE OTK/IOHEeHWe
O 77/77 NN 3HAYEHUS OTHOCUTE/IbHOTO TepMUYECcKoro nHaekca RTI u ero OTHOCUMTENBHOIO CTaHA4APTHOrO OT-
knoHeHns (@RTURTI) M cOOTBETCTBYIOLLNE 3HAYEHUSI TEPMUYECKOW YCTONYMBOCTH.

Mpumep — TI (60 000 u) = (453 +6) K ((180 + 6) "C);

- HOMep HacToAwero HauMoHaslbHOro CtaHgapTa, MCNoJ1Ib3yeMoro Asid pacyeTos, U nobble OTKIOHEHNS
OT Hero.
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MpunoxexHune JA
(cnpaBo4HoE)

OPpUTUHANbHbI/ TEKCT HEBK/TIOUYEHHBIX CTPYKTYPHbIX 3/IEMEHTOB NPUMEHEHHOTO cTaHaapTa ACTM

JA.1

1 06nacTb NpUMeEHeHNs

1.3 3HaueHus, BbipaXeHHble B MexayHapofHoi cucteme eaunuuy (CU), npuHMMaloTcs B JaHHOM cTaHaapTe 3a
cTaHgapTHble. B cTaHgapTe He NCNOb3ylTCA Kakne-nn6o oTanyHble oT CU efuHULbI M3MepeHuns.

1.4 Ana paHHOro ctaHgapTa He CyLecTBYeT 3KBMBa/IeHTHbIX cTaHgapTos NCO.

1.5 B HacTosiLleM cTaHAapTe He NpeycMOTPEHO pacCMOTpPeHMe BCEX BONPOCOB o6ecneyerHns 6e3onacHocTu, cBs-
3aHHbIX C ero npuMeHeHneM. Monb3oBaTeNlb HACTOSALLEro cTaHAapTa HeceT OTBETCTBEHHOCTb 3a YCTaHOB/IEHUE COOTBET-
CTBYIOLLMX NpaBW/ No TexHKe 6e30nacHOCTM 1 OXpaHe 340p0BbS, a Takke onpegenseT LenecoobpasHoCTb NPUMEHEHNS
3aKoHoAaTe IbHbIX OTPaHNYEHN nepes ero NCNob30BaHNEM.

AA-2

4 BaXXHOCTb U MCNOMIb30BaHMEe MOoyyaeMbiX 3HAYEHUN

5.1 TepmMoTpaBMMeTPUYECKNl aHanu3 npeacrasnsieT co60li GbICTPbI MeTod AN NONyYeHUA TeMnepaTypHOro npo-
huna Tepmnyeckoro pasnoxeHus matepvana.

5.2 [laHHbIi MeTog MOXeT 6bITb NONE3EH ANA KOHTPOS KayecTsa, NPUHATUA cneyudurkauum n uccnefoBaTenbCknx
uenei.

5.3 [aHHblli MeToA npefHasHauYeH A/ YCKOPEHHOW OLEHKU TEPMUYECKOl YCTOMUYMBOCTM B AONOJIHEHUE K BPEMSi-
3aTpaTtHoOMy MeToAy onpejesieHns TepMUYecKoi yCcToliumBocT 06pas3LoB NoCpeACTBOM CTapeHus B neyn. MNepBuyiHbIMK
pe3ynbTaTaMu aHHOr0 MeTofa SBAATCS 3HAYEHUSI TePMUYECKOro nHAeKca (TemnepaTypbl) N8 BbIGPaHHOW OLLeHOYHO
TepMu4eckoli yCTonumBoCTn (BpEMEHH).

5.4 AnbTepHaTBHO TEPMUYECKUI MHAEKC (TeMNepaTypa) MOXET 6biTb BbIUMCIEH U3 3HAYEHUII TEPMUYECKON YCTOI-
4nBOCTU (BpeEMS).

5.5 Takxe OLeHOYHOe 3HaYeHne TepMUYeCcKoi yCTONYMBOCTM MaTeprana npu BblbpaHHbIX TemnepaTtype 1 BpeMeHu
MOXeT OblTb CPABHEHO C OMPOHbIMU 3HAYEHUSMWN TEPMUYECKOW YCTONYMBOCTH, MOMYYEHHBIMU U3 NaeHNsA MeXaHN4Yeckunx
1 3M1eKTPUYECKNX CBOMNCTB NPU CTApPeHUN B neyu.

5.6 [laHHbIii MeTof Henb3s UCMONb30BaTb ANA NpeAckasaHWs BPeMeHW XW3HW MpoaykTa npu oTCyTCTBUKU Koppe-
NAUMN Mexay pesy/ibTatamy MeTofa M akTyaslbHbIM 3HaYeHUMeM BPEeMEeHW XW3HU maTepuana. Bo mMHOrux cnyvasx npu
pasfnoxeHun matepmana HabnwAATCA CMOXHbIE U NOLAaroBble MexaHu3mbl, Npu 3TOM A1 OAHOr0 TemnepaTypHoro Ana-
nasoHa xapaKkTepeH OAWH MexaHWu3Mm, a N8 APYroro TemnepaTypHOro gnanasoHa — Apyroii. Monb3oBaTensm JaHHOTO
mMeTofa cnefyeT nokasaTb, YTO 419 UCC/IeAyeMOii cucTemsl Nt06an TemnepaTtypHas aKCTpanonaLna SBNSeTCA TEXHUYECKN
npaBoOMEpPHOWA.

JA.3

8 TOUHOCTb M cucTemaTnyeckas NorpewHocTb

8.1 TO4YHOCTb M CUCTEMATUYECKAS MOTPELIHOCTb AaHHbIX pacyeToB 3aBUCUT OT TOYHOCTU U cUCTEMaTUYECKON no-
rPEWHOCTN NCMNONb30BAHHBIX B HUX KNHETUYECKUX AaHHbIX. 15 npumepa 0XnaaemMoli TOYHOCTU TeNN0BOI Ko duumneHT
6bI/1 paccumTaH no npoueaype U3 HaCTOALMX NPaKTUYECKUX YKa3aHWii C NOMOLLbIO AaHHbIX 415 nonu(teTpadyTopaTuneHa).
nofly4YeHHbIX B X0e MexnabopaTopHbiX UCCNeA0BaHUNA, NPOBEAEHHbIX B LENsX NOSyYeHUA CBEAEHU 0 TOYHOCTU 1 CUcCTe-
mMaTtuyeckoii norpewHocTn ana Metoga ncnbitTaHnsa E 1641. MpegenbHble 3HaYeHWA TEPMUYECKOTO pecypca 6bln paccuu-
TaHbl C NOMOLL b0 NPOM3BOJILHOIO 3Ha4YeHUs ANa Temnepatypbl 600 K 1 npeaenbHbix 3Ha4eHni E. cooTeeTcTByOWMNX 95 %
CTeneHy J0CTOBEPHOCTY 3TOT0 MexnabopaTopHOro uccnefoBaHna. B pesynbTare paccumtaHHbie npeaesbHbie 3HauYeHNs
coctasuin 9 net n 3700 net gns 3T0ro mMarepuana.

OA-4

MpunoxexHue A
(cnpaBouHoe) X1
Mpumepsl pacyeTos

X1.1 MNpumep pacyeToB 3HAYEHW, oNnpeaeneHHbIX B JaHHOM cTaHfapTe
X1.1.1 Mpumep AaHHbIX, NOTYYEHHbIX C UCNonb3oBaHueM ctaHgapta ACTM E1641
X1.1.1.1 E = 320 kx/Monb = 320 000 [x,'MOnb.
X1.1.1.2 nE =24 k[lx'monb = 24 000 x/monb.
X1.1.1.3 R =8,31451 Ox/(monb K).
X1.1.1.4 p = 5.0 K/MuH:
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X1.1.2 Mpumep AaHHbIX, NOMTYYEHHbIX C ncnonb3oBaHnem ctaHgapta ACTM E2550

X1.1.2.1 Tc=783 K.

X1.1.2.2arc=6K.

X1.1.3 Mpoun3BONbLHO BblGpaHHbIe

X1.1.3.1 /,= 60 000 4 = 3 600 000 mMnH = 6.8 ner.

X1.1.3.2 [T =683 K.

X1.1.3.3/r =100 000 4 = 6 000 000 muH = 11 ner.

X1.2 MpumMmep pacyeToB TEPMUYECKOTO UHAEKCA

X1.2.1 Onpepgensiem 3HavyeHve EI(RT) Ha ocHOBaHMM gaHHbIX U3 nyHkToB X1.1.1.1. X1.1.1.3 n X 1.1.2.1:

EI(RT) = (320 000 Ax/monb) / [8.31451 Ox/(Monb-K) » 783 K] = 49.1532.

X1.2.2 Ncnonb3sys 3HavyeHnsa EJ(R T), npusegeHHble B AL.2.1 (NnpunoxeHue), onpefensiem nHTepnonsaymeii Bennyu-
Hy a u3 Tabnuubl 1:

a =24,7471

X1.2.3 Moactasnsem 3Havyenmna n3 X1.1.1.1, X1.1.1.3, X1.1.1.4, X1.1.3.1 n X1.2.2 B ypaBHeHune 1:

TI=E1(2.303 «R «[Igf/,)- Ig{E/ (R (1)} + a]) = {320 000 Ax/monb /(2,303 -8.314 x/(Mmonb-K)}/{lg [3.6 -1 0e MuH] -
- 1a[320 000 Ax/monb / (8,31451 Ix/(Monb-K) «5 K/MuH] - 24.7471} = {16712 K} / {6,5563 - 19[7697.39 muH] - 24,7471} =
=16 712 K /{6.5563 - 3,8863 - 24.7471} = 16 712 K / 27.4171.

r/=609,5K =336.3"C.

X1.3 MpumMep pacyeTa NOrpeLHOCTM TEPMUYECKOTO NHAEKCa

X1.3.1 MogctaBnaem 3HavyeHnmsa n3 X1.1.1.2 n X1.1.1.3 B ypaBHeHue 2:

aTlTI= 12 -oE/E = 1.2 «24 000 Ax/monb / 320 000 Ax/monb = 0.090.

X1.4 MNpumep pacyeta TEPMUYECKOW YCTOWUYNBOCTK:

X1.4.1 MopctaBnaem 3Havyenma n3 X1.1.1.1, X1.1.1.3. X1.1.1.4, X1.1.3.2 n X1.2.2 B ypaBHeHue 3

foffjl = E/ [(2.303 - R « 7} + Ig[B(R * p)] - a] = 320 000 Ax/monb / (2,303 - 8.31451 [Ox/(monb-K) - 683 K} +
+1g [320 000 Ox/monb / 8,31451 OAx/(monb,K) /5 K/MuH] - 24,7471 = 24.46880 + Ig [7697,39] - 24,7471.

m =36072-

t,= 4048 MuUH = 4048 MUH / 60 MUH/Y = 67.46 u.

X1.5 Mpumep pacyeTa NOrpewHOCTN TepMmuyeckoin yctoinumnsoctu ():

X1.5.1 NopacTasnsiem 3Havenmsa n3 X1.1.1.1, X1.1.1.2. X1.1.1.3. X1.1.3.2 n X1.2.2 B ypaBHeHue 4:

«l I/, =(1+0.052EI (R-7})e(aE£/£)=[1 +0.052 » 320 000 Ax/monb) / (8.31451 [Ox/(Monb-K) « 683 K)
«24 000 Ax/mMonb 1320 000 Ox/monb = (1 + 2,930} 0.075 = 3,930 -0.075 = 0,29.

X1.6 MNMpumep pacyeta OTHOCUTENILHOTO TEPMUYECKOTO UHAEKCA:

X1.6.1 MopacTtasnsem 3HaveHms n3 X1.1.1.1, X1.1-1.3, X1.1.3.1, X1.1.3.2 n X1.1.3.3 B ypaBHeHue 5:

RTI=EHR -[In[/f] - In[fr] + E/ (R « I'N]) = 320 000 Ox/monb / (8.31451 [x/(Monb-K) m{1n[3 600 000 MuH] -
- 1n[6 000 000 muH] + 320 000 Ax/monb / (8.31451 [x/(monb K) +683 K)}) = 38487 K/ (15.0964 - 15.6073 + 56.3498) =
= 38487 K/ 55,8389 = 689 K.

X1.7 Mpumep pacyeTa cCTaHA4APTHOIO OTK/IOHEHUA OTHOCUTE/NIbHOTO TEPMUYECKOTO NHAEKCa

X1.7.1 NoacTasnsaem 3Havenma n3 X 1.1.1.1, X1.1.1.2 B ypaBHeHune 6:

aRTURTt= 1.4 «aE | E = 1.4 w24 000 Ax/monb/ 320 000 Ax/monb = 0,105.



FOCT P 57946—2017

Mpunoxexue Ab
(cnpaBo4HoE)

ConocTtasnieHne CTPYKTYpPbl HAcToALWEro ctaHgapra
CO CTPYKTYPOI NPUMEHEHHOr0 B Hem cTaHgapTa ACTM

Tab6bnunuya [Ab.1

CTpyKTypa HacTosLLero craHgapTa CrpykTypa ctaHgapta ASTM E1641-16
Pazgen Mogpasgen TyHKT Pazpen Mogpaspen TyHKT
1.1—1.2 — 1.1—1.2 —
1 1
— — (1.3-1.5Y _
2 — — 2 21 —
3 3.1—3.7 _ 3 3.1% (3.1.1—3.1.5)*
4 — — 4 4.1 —
_ — _ 5* (5.1—5.6)* _
— — 6.1* 6.1.r*
51 5.1.1—5.1.6 6.2 6.2.1—6.2.6
5.2 5.2.1—-5.24 ! 6.3 6.3.1—6.3.4
5.3 5.3.1—5.3.2 6.4 6.4.1—6.4.2
6 — — 7 7.1 71.1—71.4
— — — 8 8.1
— — — gx* 9.1%*
— X1*
MpunoxeHne AA 1lyswi Mmorwio B
il _
hil:] _

* laHHbI paszgen (nogpasgen, NyHKT) UCK/KOYeH, T. K. €0 NOMIOXEeHUs1 HOCAT MOSICHAIOW WA, CNPaBOYHbIN UK pe-
KOMeHJarenbHbI xapakrep.
* laHHbIi pasgen (nogpasgen, NyHKT) UCKUeH, T. C ero NosIoXeHUs pasMelleHbl B 4pyrux pasgenax HacTos-

Lena craHgapra.
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Mpunoxexne 1B
(cnpaBouHOE)

CBefleHns 0 COOTBETCTBUY CCbIJIOYHOTO HauMoHa/bHOro cTaHjapTa ctaHgapTty ACTM,
MCNONb30BaHHOMY B KayeCTBe CCbIJIOYHOTO B NpUMeHeHHOM cTaHgapTte ACTM

Ta6nuya [AB.1

O603Ha4YeHne CCblIOYHOTO CreneHsb
O603HayYeHNe U HaMMEeHOBaHKe CCbiIOYHOTo cTaHgapta ACTM
HauMOHaNbLHOTO cTaHjapTa CoOTBETCTBUA
ASTM E1641 «MeToA ucnbiTaHWA Ha TepmorpasMMeTpuyBekoe onpepje-
FOCT P 57951—2017 MOD A pmorp P Pea

NeHne KMHeTukn pacnaga metogom O3aBbl/PAnHHANYonna»

MpumeyaHune — B HacTosAWeli Tabnuye ncnonbL3oBaHoO cnefytollee ycnoBHoe 0603HaYeHne CTeneHn cooT-
BETCTBMA CTaHAapTa;
- MOD — moanuULMpOBaHHbIA cTaHaapT.

10
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KntoueBble CioBa: KOMMNO3UTbI MO/IMMEPHbLIE, TEPMUYECKOe Pa3/IoXeHNe: TepMuyeckas yCToiuMBOCTb; TepMU-
yeckuii pecypc; TepMorpaBUMeTpuIecknii aHanms
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