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Mpeaucnosue

1 NOAINOTOBNEH ®eaepanbHbiM rocy4apCTBEHHbLIM YHUTAPHBIM NpeanpustueM «Bcepoccuickuin Ha-
YYHO-UCCNENOBATENLCKUI MHCTUTYT aBUALIMOHHBIX MaTEPMANoB» COBMECTHO C ABTOHOMHOW HEKOMMEPYECKOM
opraHusaumen «LleHTp HOpMUPOBaHUA, CTaHAAPTM3aLMKU U Knaccudukaumm KOMNo3uToB» npu yyactun Obb-
eIMHeHus ropuanyeckux nuy, «Colo3 Npou3BOAUTENEH KOMNO3UTOBY HA OCHOBE COOCTBEHHOIO Nepesoga Ha
PYCCKUI A13bIK aHrN0A3bIMHON Bepcumn craHgapra ACTM, yka3aHHOro B nyHkTe 4

2 BHECEH TexHn4eckum kKOMUTETOM Mo ctaHaaptusauyumn TK 497 «KomMnoauTbl, KOHCTPYKLUUW U n3genus
U3 HUX»

3 YTBEPXXAEH W BBEJIEH B IEMCTBUE lMpukasom denepanbHOro areHTCTBa Mo TEXHNYECKOMY pe-
rynupoBaHWIO U MeTponorum ot 8 HosAbps 2017 . Ne 1696-cT

4 Hacroswmit craHaapt sBnsetcsl  MOAUMUUMPOBAHHLIM N0  OTHOLUEHUIO K  CTaHAapty
ACTM E794-06(2012) «CTaHaapTHbIA METOA UCMbLITAHMA HA onpeaeneHwe TemnepaTtyp MnaBneHus U Kpu-
cTrannusaumm B pamkax Tepmmuyeckoro aHanusa» (ASTM E794-06(2012) «Standard test method for melting
and crystallization temperatures by thermal analysis», MOD) nytem usmeHeHus ero CTPyKTypbl AnA npuse-
[eHUa B COOTBETCTBME C npaBunamu, ycraHosneHHoiMu B FTOCT 1.5—2001 (nogpasgensl 4.2 n 4.3), a Takke
nyTeM U3MEHEHUN OTAENbHLIX hpas, KOTOPLIE BLIAENEHbI B TEKCTE KYPCUBOM.

BHecCeHMe yKa3aHHbIX TEXHUUYECKMX OTKITOHEHUW HanpaBneHO Ha y4eT 0CcoOeHHOoCTel obbekTa u/unu
acnekTa ctaHgaprTu3auuu, xapakrepHolx ana Poccuinckon deaepayuu.

Mpu 3TOM NOTPeGHOCTU HALMOHANBLHON 3KOHOMMKK Poccurickon deaepaummn n/unu 0coGeHHOCTU pPocC-
CUIACKON HaUMOHaNbHON CTaH4apTU3auMn y4TeHbl B AONONHUTENBHLIX NYHKTAX (TEPMUHONOTNYECKUX CTaTbAX)
3.1.1—3.1.3, KOTOpbIE€ BblAENEHbLI NYTEM 3aKMIOYEHUSA UX B PAMKU U3 TOHKMX NUHUNK, @ uHpopmauusa ¢ 06b-
ACHEHWEM MPUYUH BKMIOYEHUA 3TUX NONOXEHWI NPUBEAEHA B YKa3aHHbIX NOANYHKTAX B BUAE NPUMEYaHUN.

B HacTosiwmin cTaHaapT He BKMOYeHbl pasaensl 5, 6, 12, nogpasgens! 1.4—1.6 NPUMEHEHHOTO CTaH-
aapra ACTM, KOTOpble HeLenecootpasHO NPUMEHSITb B POCCMIICKON HALMOHANbLHOW CTaHAapTU3auumn B CBA-
31 C UX U3OLITOYHOCTLIO U OTCYTCTBUEM MOMOXEHUM, YKa3aHHbIX B UCKMIOYEHHbIX pasgenax u nogpasaenax,
B OCT P 1.5—2012.

YkasaHHble pasfensl u nogpasaens, He BKMIOYEHHbIE B OCHOBHYIO YaCTb HACTOALLEro cTaHaapra, npu-
B€AeHbl B AONONHUTENBHOM MPUTNOXKEHUU ,U,A

ConocTaBneHne CTPYKTYpbl HACTOSLLEro CTaHAapTa Co CTPYKTYPOW NMPUMEHEHHOro B HEM CTaHaapra
ACTM npuBeaeHo B 4ONONHUTENLHOM NpunoxexHun Ob.

B HacTosLLEM CTaHAAPTE MCKIIOYEHbI CCbINKK HA ctaHaapTel ACTM: E967, E1142, E437.

McknioveHue cebinok Ha ctaHaaptel ACTM (E967, E1142, E437) 06ycnoBneHo Tem, 4to B POCCUIACKOM
denepaunmn Ha HaUMOHANBHOM YPOBHE HET aHANOMMYHbIX CTaHAAapTOB.

HaumMeHoBaHWe HacCTOSLLErO CTaHAapTa MU3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSA YKa3aHHOIO CTaHaap-
Ta ACTM ans npuseaenusi B coorsetcreue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CBeaeHust 0 COOTBETCTBUU CChINIOMHOTO HaLMOHAaNLHOrO craHaapra craHaapty ACTM, ucnonb3oBaH-
HOMY B KQ4eCTBe CCbIIOYHOrO B MPMMEHEHHOM CTaHAapTe, NpUBEAEHbI B 4ONONHUTENLHOM npunoxexuu [B

5 BBEJEH BINEPBbIE

lNpasuna npuMmeHeHUs1 HacMoAWEe20 cmaHdapma ycmaHoesieHbl 6 cmambe 26 ®edeparnibH0o20 3aKoHa
om 29 uioHs 2015 2. Ne162-®3 «O cmaHOapmu3auuu e Pocculickol ®edepayuuy. MHgpopmayus 06 usme-
HEeHusIX K HacmosuweMy cmaHOapmy nybnukyemcs 8 exe200HOM (1o cocmosiHuio Ha 1 siHeaps mekyuwezo
200a) uHhopMayUoOHHOM yKasamerne «HauuoHanbHbie cmaHlapmbl», a oguyuarnbHbill MeKcm u3MeHeHUul
U rornpaeoK — 8 EXEeMEeCSYHOM UHGOPMAUUOHHOM yKasamene «HayuoHanbHbie cmaHAapmebi». B crydae
nepecmompa (3ameHbl) unu OmMMeHbl Hacmosuwe20 cmaHdapma coomeememaeyroujee yeedomiieHue 6ydem
onybnukoeaHo 8 bnuxalileM ebirycke UHGOPMaUUOHHO20 ykasamensa «HayuoHanbHbie cman0apmbly. Co-
omeemcmeytowasi uHghopmayusi, yseGoMmrieHue u mekcmsel pamewaromes makxe 6 UH¢opmayuoHHol cu-
cmeme obuje20 rosb30eaHuss — Ha oguyuanbHoM calime dedepanbHO20 azeHmMemea o MexHUYecKoMy
peaynupoearuio u Memposioauu 8 cemu inmepHem (www.gost.ru)

© CrangaptuHdgopm, 2017

Hacroawmi cranaapt He MOXET ObiTb NOMHOCTLIO UM YACTUHHO BOCNIPOM3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B kayecTse 0huLManLHOro usaanus 6es paspewenns deaepanbHOro areHTCTBa No TEXHUYECKO-
MY PErynMpoBaHUIO 1 METPOTIOTMK
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HAUMOHANBbHBLIM CTAHOAPT POCCUMUCKOWN GPEOEPALUUMN

KOMMNO3UTbl NOJIMMEPHbIE
OnpeaeneHue TemnepaTypbl NNABMAEHUA U KPUCTaNNM3aLMmM METOAaMMU TePMUYECKOro aHanusa

Polymeric composites. Determination of melting and crystallization temperatures by thermal analysis

Dara BBegeHus — 2018—06—01

1 O6bnactb npumeHeHus

1.1 HacTosawmii cTaHaapt ycTtaHaBnuBaeT METOA OnpeaeneHnsa Temneparyp nnasneHus (M Kpucrannu-
3auun) NONIMMEPHBLIX KOMMO3UTOB C NOMOLLBIO AuddepeHumansHo ckaHupytoLei kanopumetpumn (OCK) u
andbdpepeHumnanbHoOro TepMmuyeckoro aHanusa (4TA).

1.2 CTtaHgapT pacnpoCTPaHsAETCsl HA TEpMUYECKU CTabunbHble MaTepuarnsl C 04HO3HaA4Y4HO onpeaense-
MbIMU TEMMNEPATYPAMKU NNABMNEHUA B AMana3oHe Temneparyp oT muHyc 120°C go roc 600 °C ana ACK, ot
25°C po 1500°C gns OTA. OuanasoH TeMnepartyp MOXeT ObiTb paclUMpeH B 3aBUCUMOCTU OT NPUMEHSIEMOTO
060opynoBaHus.

2 HopMmaTtuBHbI€ CCbINKU

B HacToAWeM cTaHaapTe MCnonb3oBaHa HOPMaTUBHAA CCbINKA HA CNeayiowmin CTaHAapT:
FOCT P 56724—2015 (MCO 11357-3:2011) Mnactmaccsl. AuddepeHumanbHag CkaHMpyowas Kanopu-
meTpua (CK). Yactb 3. OnpegeneHne TeMnepatypbl U SHTaNbNUN NAABNEHUA U KpUCTannusauum

MpumeyaHue —IpuNoONbL3OBaHUN HACTOSALLNM CTaHAAPTOM LENecooGpasHo NPOBEPUTL AEHCTBUE CCLINOUHBIX
CTaHAapTOB B MH(hOPMALMOHHOM cucTeme o6LLEro Nonb3oBaHA — Ha oduLumManbHoM calite defepantbHOro areHTCTea No
TEXHUYECKOMY PEryNUpoBaHUIo U METPONOMUU B CETU UHTEPHET MNW NO EXErOAHOMY WH(OPMALMOHHOMY yKasaTento «Ha-
UMoHarbHble CTaH[apThi», KOTOPbIA ONy6nuKkoBaH No COCTOSHUIO Ha 1 AHBAPS TEKYLLEro roaa, 1 No BbiNyckaM exXemMecsy-
HOrO MHOPMALMOHHOTO yKasaTerns «HaluoHanbHble CTaHAapTLI» 3@ TeKYLLWIi roA. ECnn 3aMeHeH cCbiNoqHbIi cTaHaapT,
Ha KOTOpbIi fJaHa HeAaTUpOoBaHHas CChbirNka, TO PEKOMEHAYETCA UCNONb30BaTb AeHCTBYIOLLYIO BEPCUIO STOrO CTaHaapTa
C YYETOM BCEX BHECEHHLIX B JaHHYI0 BEPCUIO M3MEHEHWH. EC 3aMeHeH CCLINOYHLIN CTaHAapT, Ha KOTOpbLIi AaHa aaTu-
poBaHHas Ccbifika, TO PEKOMEHAYETCS UCMOSb30BaTh BEPCUIO 3TOMO CTaHAAPTa C YKa3aHHLIM BhilLe roaoM yTBepXAeHUs
(NpuHsTMA). ECnn nocre yTBepXaeHUs HaCTOSLLEro CTaHaapTa B CCbINOYHLIA CTaHAAPT, Ha KOTOPbLIKA AaHa AaTupoBaHHasn
CCbifIKa, BHECEHO U3MEHeHMe, 3aTparusatoLee NosoXeHne, Ha KOTOpoe AaHa CChINKa, TO 3TO NOMTOXKEHUE PEKOMEHAYETCS
NpUMeHsTL 6e3 y4eTa JaHHOTO U3MEHEHUS. Ecnu cCbiNouHbIA CTaHAapT oTMeHeH Ge3s 3aMeHbl, TO NONOXeHUe, B KOTOPOM
AaHa cchirika Ha Hero, PeKOMEHAYeTCsl IPUMEHATL B YacTy, He 3aTparnsatoLyeit 3Ty CCbIKY.

3 TepMuHbI, onpeaeneHust u 0603HauYeHun

3.1 B HacTOsILIEM CTaHAAPTE NPUMEHEHLI CReaYIOLME TEPMUHBI C COOTBETCTBYIOLMMU ONPEAENEHUAMM:
3141

anddepeHumanbHan ckaHupylowan kanopumetpua, [CK: Metoa, B KOTOPOM pasHOCTb TEMNMOBbLIX
MOTOKOB, NOABEAEHHLIX K TUITIIO C UCTILITYEMbIM 06Pa3LOM 1 3TANOHHOMY TUIMIO, U3MEPAETCA KaK PyHKLUMA
Temnepartypbl WU BpeMEHU B NpoLEeCcCe BO3AEWCTBMA HA UCMbITYEMbIN U 3TaNOHHbLIM 06pas3ubl ynpas-
nsAemMon TeMnepaTrypHoi NporpamMmmbl B YCTAHOBNEHHOW aTtmocdepe U npu UCNONb30BaHNN CUMMETPUYHON
M3MEepUTENbHON CUCTEMBI.

[FTOCT 55134—2012, cratba 3.1].

VspaHue ocomumnansHoe
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31.2

nuk: Yactb kpusoi JCK, koTopas oTKIIOHsieTcs oT 6a30Boi nNMHUM obpasua, 4OCTUraeT Makcumyma u
3aTemM Bo3BpaLlaeTcs k 6a3osoii nuHuKM obpasua.

[FOCT 55134—2012, cTatbsa 3.9].

3.1.3

anddepeHunanbHbii Tepmuyeckun aHanus, [TA: Meroa uccnegoBaHusa, Npu KOTOPOM pasHULA
Temnepartyp Mexay BeLlecTBoM U 06pa3sLoM CpaBHEHUS! (STANOHOM) U3MEPSETCA KaK PYHKLUMA OT BPEMEHN
Unu Temnepartypbl, NPU 3TOM TEMNEpaTypa BeLLUEeCTBa U 3TarnoHa MEHAETCA NO 3aAaHHON Nporpamme.
[FOCT 32794—2014, cTatbs 2.1.61].

NMpumeyaHue — TepMuHonorudeckne ctatbi 3.1.1—3.1.3 npuBeAeHbl ANA y4eTa 0CO6EHHOCTel POCCUIACKON
HaUMOHanbHo cTaHaapTU3auun 1 No nNpuduHe otcyTcTeus B ctaHaapte ACTM E 794-06 TepMUHOMOrMYecknx crate,
KOTOPbIE 3aMEHEHb! CChINKaMu.

3.2 B HacToALWeEM cTaHAapTe NPUMEHEHbBI crieaylolme 0603HauYeHus:

3.2.1 T,,,,°C: Temnepatypa nnasseHus.

3.2.2 T,,°C: Temnepartypa nuKa nnasfeHus1.

323 1Jf),°C: 3KCTpanonMpoBaHHaA TeMnepaTypa KoHLA NraBneHust.

3.2.4 T,,,°C: SkcTpanonupoBaHHas Temneparypa Hayana kpucranniusauum.
3.2.5 T,°C: Temnepatypa Ha4yana kpucrannmsauuu.

4 CywHOCTb MeTOoAa

CyLLHOCTb METOAA 3aKIIOYAETCA B HArpeBe (MM oOXnaxkaeHun) uccneayemoro obpasua ¢ perynupyemon
CKOPOCTbIO B OnpeaeneHHon atmocdepe B AnanaszoHe TeMneparyp nnaeneHus (unu kpucrannusauum). MNo-
CTOSIHHO PErncTpUpyeTcs pasHoCTb TennoBbix NoTokoB (JCK) unu temneparyp (OTA) Bcneacrene M3MeHeHUs
3HEpruM Mexay uccneayemMbiM U 3TanoHHbLIM Marepuanamu. lNepexoa xapakrepusyerca nornoweHnem (Mnu
BblAENEHNEM) BHEPTUM 00PAa3LIOM, YTO OTPAXKAETCH HA KPUBOM HarpeBa (MNnn OXINaxaeHus) COOTBETCTBYIOWLUM
9HOOTEPMUYECKUM (MSIM IKIOTEPMNYECKUM) MUKOM.

MpuMeyaHune — SHTaNbAUW NNABNEHNS W KPUCTAINM3ALUN UHOTAR ONPEAENAIOTCA B COMETAHUMN C U3MEPEHUAMM
TemnepaTypsbl NNaBneHUA UK KpUcTannusaumn. 3Ha4eHust SHTanbNumM 1 Kpuctannusauum onpegensiot no FOCT P 56724.

5 OBbopynoBaHue onA UCNLITAHUA

5.1 OudhcbepeHumanbHbIi CKAHWMPYIOLWLMIA KanopuMeTp unu anddepeHumanbHbli TEPMUYECKUI aHa-
nu3aTtop — CpeacTBoO M3MEpPEHUs, Heobxoamnmoe Ans obecneveHns muHumyma BosMmoxxHocten ACK u AOTA,
BKIlO4aeT B cebs:

- UCTILITATENLHYIO KaMEpy, COCTOSALLYIO U3:

a) ne4n unm nedeir, oGecnevmBaloLLMX PaBHOMEPHBIN PEryNMpyeMblii HAarpeB (MNKU OXNaXKaeHue) uc-
Cneayemoro U STarnoHHOro o6pasuUoB C NOCTOSHHOW CKOPOCTLIO UMK NoAJepXaHue 3aaaHHOi TeMnepaTypel B
npegenax guanasoHa Temneparyp 4aHHOro METOAQ;

b) aatunka Temnepartypsbl, obGecnedunBatoLLErO U3MEepPeHUe TeMmnepaTypbl o6pasua U neym ¢ norpeLu-
HocTbio £ 0,01 °C;

C) audbchepeHUMansHOro gatymka ans onpeaeneHus pasHocTu Tennosbix Notokos (ACK) unu pasHo-
ctu Temnepatyp (OTA) Mexay uccnegyeMbiM U STanoHHbIM o6pasuamu B guanasoHe He MmeHee £ 100 MBT ¢
norpewHocTbio £ 1 MKBT (ans ACK) unu 4 °C ¢ norpewHocTsio 40 Mk°C (ana OTA);

d) cpeacTea nogaepXaHus cpesbl MHEPTHOTO NPOAYBOYHOIO ra3a B UCNbITATENbLHON Kamepe CO CKopo-
CTbIO NOTOKA rasa ot (10 x 5) go (100 % 5) cm3/MuH.

MpuMeyaHune — ECNU NPOUCXOLUT OKUCIIEHNE Ha BO3AYXE, UCTIONbL3YIOT UHEPTHbIE raskl: a3o0T, aproH U renui
¢ yucToTolt Gonee 99,9 %. MprUMeHEHMe Cyxoro NpoayBOYHOTO rasa SBMsieTcs 06a3aTenbHLIM ANS paboThl Npy TemneparTy-
pax Huxe oKpyxatoLLei cpefbl, KPOMe TeX cryyaes, Korga usyyvatoT achdeKThl, CBA3aHHEIE C BNaro;

- perynsaTop Temneparypbl, CNOCOGHbIN BbINOMHATH TPebyemylo TEeMMnepaTypHyo nporpaMMy nocpea-
CTBOM PErynmpoBKW TEMMNEPaTypbl NEYM Unu neyen B BbIOPaHHbIX Npeaenax ¢ NOCTOAHHON CKOPOCTbIO N3Me-
HeHua Temnepatypbl 10 °C/MUH € norpewHocTelo 20,1 °C/MUH Unu noaaep>KUBaTh TEMNEpaTypy NOCTOAHHOM
C AONYCTUMbIM OTKNOHeHnem 4o £0,1 °C.

2
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5.2 PernctpupytoLlee ycTpoicTBo, CNOCOGHOE 3anuchiBaTb M 0TOOpaXkaTk Ha Ocu Y nioGble usMeHeHus
Tennosoro notoka (ACK kpueas) unu pasHoctu temnepatyp (OTA kpuas), BKNOYAA NOMEXW Kak (PyHKLUIO
noboro USMeHeHUss Temnepatypbl (M1 BPEMEHU) Ha OCKU X, BKIIOHAs NOMEXU.

5.3 KoHTelHepbl (KIOBETbI, TUIMNK, aMnysbl, KPbIWKKW, KOMNa4vku, Kancynbl), ABAAIOWWECA UHEPTHLIMU K
obpa3suamM Uccneayemoro 1 STanoHHOro martepuana, UMeIoLme NOAXOASLLYIO KOHCTPYKTUBHYIO chopMmy U Lie-
NOCTHOCTb 4NS1 pasMeLLeHus UCcneayemoro 1 STanoHHOro o6pasyoB B COOTBETCTBUU C TpeOOBaHUAMMU AaH-
HOro metoaa.

MpumeyaHune — KoHTeHepsl Ans ACK, kak npaBuno, U3rotTosneHbl U3 anioMUHUA UKW APYroro MHEPTHOrO Ma-
Tepwana c BbICOKOM TennonpoBogHocTeio. KoHTelHepbl Ana ATA, kak npaBuno, U3rotToeneHsbl U3 6opocunukaTHoro crekna
(8n9a ncnonb3oBaHWsA HUXxe 500 °C), okcnaa antoMUHUA UnNu kBapua (4Na ucnonbsosaHusa Hwke 1200 °C).

5.4 Cucrtema nogauu asota unum apyroro MHEPTHOrO rasa.

5.5 BenomoraTenbHoe 060pya0BaHMe M CPeacTBa U3MEPEHUS:

- aHanUTM4YeCcKue BeChbl C Npeaenom BieeLumBanus Gonee yem 100 mr, cnocobHble B3BELIMBATL C TOY-
HOCTbIO A0 0,01 wmr;

- CpeacTBa OXNAaXKOEHWs OT MOBLILLEHHBIX Temnepatyp, obecnevnsaiolme NOCTOAHHYI0 CKOPOCTb OX-
naxaeHusa nubo nogaepXuBatoLLmMe NOCTOSHHYIO TEMNEpaTypy Npu HU3KUX TEMNepaTypax;

- CpeacTBa, MHCTPYMEHTbI UMK YCTPOICTBA, HeO6BXoaUMbIE ANS 3aKpPbIBAHUSA, KANCYNUPOBAHUSA UK rep-
MeTU3aumu BbIOGPaAHHOIO KOHTEelHepa.

6 MNoaroroBKa K NpoBeAEeHUIO UCTbITAHUN

6.1 MopoLukooBpasHble Unu rpaHynMpOBaHHbIE MaTepuanbl A0SMKHbLI ObITb NepemMeLlaHbl 40 OfHOPOA-
Horo coctosHusA. OT6upatb o6pasubl MaTepuana Heo6xoauMo NOPLUMOHHO U3 Pa3NUYHbIX YacTeN KOHTEeNHepa.
3T NOpUUK B CBOIKO OYEPEAb AOIDKHBI ObiTh TLLHATENLHO NEpeMeLLaHbl, YTOObI MONYYUTL NPEACTABUTENbHBLIN
obpaseu AnA onpeaeneHus nccneayembix xapakrepuctuk. XXugkue o6pasubl MOryT ObiTe 0TOGPaAHBLI HENO-
CPEeACTBEHHO MOCNE NepeMeLLNBaHnS.

6.2 lNpu oTCYTCTBUM MHpOpMaLMKM 00pasLbl U3MEPSAIOT, KaK TOMbKO NOCTYNaloT B nadopartopuio. Ecnu
nepea nsMepeHuem obpaseu nogBepranyu TePMUYECKOn unm mexaHudyeckom o6paborke, 310 JOMKHO ObITb OT-
MEYEHO B NPOTOKONE UCNbITaHuii. Mpu NnpUMeHeHun TepMudeckoii 06paboTku HeobxoauMo 3anucarb nodble
U3MEHEeHUA Macchl.

6.3 Macca obpasua gomkHa cocrasnsite oT 1 40 15 mr. O6paseL, NOMELLAIOT B YUCTLIN, CyxOl TUFENb U
repmeTu3npytor. Macca o6pasua 3aBucuUT OT BENMYMHBI dHTaNbLNUKM nepexoaa u obvema Turns. [Ana cpasHe-
HUS1 HECKOSbKUX PEe3ynbTaToB MCMOSb3YIOT NOX0oXue maccesl (£ 5 %).

6.4 BoInonHAIT KanubpoBKy NO TemMnepaType B COOTBETCTBUM C uHCMpykyuel rno akernnyamayuu 060-
pydosaHus, NCNONb3YIOT TaKMe e CKOPOCTU HarpeBa, NPOAYBOYHLIN ra3, CKOPOCTb €ro NOTOKa, KoTopble ByayT
NPUMEHATL NPU aHanu3e uccrnegyemoro obpasua.

7 NpoBeaeHue ncnbiTaHUM

7.1 TepmeTU3npoBaHHbIi obpaseL, NOMELLAOT B U3MEPUTENbHYIO SUYEliKy, KOTOpasa NPOAyBaETCA CyXUM
a30TOM (MNN APYFUM UHEPTHBLIM Fra30M) C NOCTOSIHHOM CKOPOCTBIO NOTOKa oT 10 40 50 cM3/MUH B TeueHmne Bcero
akcnepuMeHTa. CKOpOCTb MOTOKA ra3a M3MepaIoT n NOAAEPXKMBAIOT NMOCTOAHHOW. PekomMeHayeTCa ncnonb3o-
BaTb CyXOW NPOAYBO4HbLIN ra3 uncroron 99,99 %.

7.2 Npu npumenenun JCK obpasey O6bicTpo Harpesaiot Ha 30 °C (B crniyuae ATA — Ha 60 °C) Huxe TeM-
nepaTtypbl NNABNEHUA U BLIAEMXKUBAIOT B U30TEPMUYECKUX YCNOBUAX. [N HEKOTOPLIX MaTepranoB MOXET ObITb
HeobXx0aMMO Ha4aTb U3MEpPEHUE NpU TEMNEPaTypax CyLLUECTBEHHO HIKe, K NPUMEPY HIke Temneparypbl CTEKIO-
BaHWs, ANA onpeaeneHus ctabunbHoit 6230801 NMHUK 6€3 NPM3HAKOB NNABMNEHUS UK KPUCTaNNM3aLmm.

7.3 O6pasey HarpeBatoT co ckopocTbio 10 °C/MUH B AMana3oHe nnaBnexHus Ao crabunusauum 6a3oBoii
nnHuK. MoryT 6bITb UCNONL30BaHbI ApYrMe CKOPOCTU HarpeBa, OAHAKO 3TO AOMMKHO OblTb OTMEYEHO B NPOTO-
Kone ucnbiTaHuin. Ans ycraHoeneHusa pasHosecua B cucreme ACK Bpemsi ckaHMpoBaHua COCTaBnsAET 3 MUH
KakK 4o, Tak U nocne nuka nnaeneHusi. Ana ycraHoBneHuA pasHosecus B cucteme ATA BpeMsa perucrpauum
COCTaBNAET 6 MUH Kak A0, TaK U Nocne Nuka nnasneHus. 3anncbiBaloT COOTBETCTBYIOLLYIO KPUBYIO Harpesa.

7.4 O6pasel BblAEPXUBAIOT B TEYEHWE 2 MUH NpU 3TON TeMnepartype. [pyrue u3otepMuyeckue napa-
METPbl MOTYT GbITb UCMOMb30BaHbI, OAHAKO 3TO AOMMKHO ObITb OTMEYEHO B NPOTOKONE UCMbITAHUA.
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7.5 OGpasey oxnaxagawT co ckopocTbio 10 °C/MMH B AnanasoHe Kpucrannusauumu Ao crabunusaumm
6a30Bou nNMHUKN. MOryT ObITb UCNONb30BaHbI APYIME CKOPOCTU OXMaXaeHUs, O4HAKO 9TO AOMKHO ObITb OTMe-
YeHO B MPOTOKOME UCMbITaHWIA. [INA yCTaHOBNEHMA PaBHOBECKS B CUCTEME BPEMS CKAHMPOBAHMA COCTaBnsaeT
3 muH (6 muH ans OTA) kak 40, Tak ¥ nocne nuka kpuctannusauuu. Ons HekoTopbix MatepuanoB Tpebyercsa
oxnaxgaatb o6paseL, Ha HECKONbKO AECSATKOB rpagyCoB HIKE Nuka MakCUMyma Ansa AOCTUXEHUSA CTabuIbHOM
6a30Bo NMHUK. 3anUCbIBAOT COOTBETCTBYHOLLYIO TEPMUYECKYHO KPUBYIO.

7.6 Mocne 3aBepLueHUss naMepeHna obpasew, NOBTOPHO B3BELUMBAIOT. B crnyyae uameHeHusi Maccol pe-
3ynbTaTbl UCNbITAHUIA aHHYNUPYIOT. 3anucbIBatOT NMOObIE U3MEHEHNUST MaCChl.

MpumeyaHue — MoTepa Maccsl — 3TO OAMH M3 MokasaTeneil 4ecTpyKUUM obpaslia. TouHoe onpegeneHne
noTepy Macchl HEBO3MOXHO AMNA U3MEPEHWHA, B KOTOPLIX perncTpupyoljas TepMonapa noMelleHa B obpasel, B Takux
cnyyasx GyAeT AOCTaTOMHO APYrUX nokasaTtenei 4ecTpyKUMK (HanpuMep, U3MeHeHUe LiBeTa), KOTopble JOMKHbI ObiTh 3a-
HeCeHbl B NPOTOKOM UCMbITaHWIA.

8 ObpaboTtka pe3ynsraTtoB UCMbITAHUNA

Ha peructpupyemon KpuBOW OnpeaensaioT TeMnepaTypbl: m Ty T To ANA 4McTOoro Huskomorne-
KYNAPHOro KpMCTannM4yeckoro mMarepuana sanucbiaiorca 7., u f? (pmcyHOK 1) ,D,J'Iﬂ Takoro marepuana T,
SABNSAETCH HaMMyyLMM NpUOnmKeHNEM K TEPMOAUHAMNYECKON TemnepaType nnasneHus, a T, ykasbiBaer Ha
Hayano kpucrannu3auuu. Ona nonMMmepos, CNNaBoB UM CMECKU MaTepuarnoB 3anucbiBalOT COOTBETCTBYIOLLME
onucarenbHble napaMmeTpbl (PUCYHOK 2). B cnyyae uccnenoBaHusi HeCKONMbKMX 0OpasLoB OAHOrO MaTtepuana
0hOpPMIISIETCA OTYET O Temneparypax Tp nT,.

&

OHAO0 «—— TennoBon NOTOK —= 3JK30

Temnepatypa

PucyHok 1 — TemnepaTypbl MraBneHus u Kpuctannmsayuumn YUCToro KpucTannyeckoro Matepuana
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\ Kpusasi oxnaxaeHus

KpuBas Harpesa T

—————
—_———

OHAO «—— TennoBo NOTOK —» JK30

Temnepartypa

PucyHok 2 — TeMnepaTypbl MaBNEHNS U KpUCTanM3aLmmu nonmmMepHoro Matepuana

MpumedaHunsa

1 Onsi HekoTopblx Npubopos ATA peructpupyemasi hopMa nuka nnaBrneHust YUCTOro HU3KOMOMEKYNAPHOro Kpu-
cTannu4eckoro Marepuana (Hanpumep, Npu NaBneHNN CTaHLapTHLIX MaTepUanoB) MOXET OTNINYATLCA OT NPeACTaBeH-
HOI Ha pucyHke 1. B TakoM cry4yae 3anuchbiBatoT BCe BhllleykasaHHble napameTphbl nnaBfieHus 4rs BCex npoaHanusu-
poBaHHbIX MaTepuarnos. Torda sHaqeHust T, T, NPUHMMAIOT B Ka4eCTBE TeMMepaTyp MNaBMeHus 1 KpucTannmsaumm
COOTBETCTBEHHO.

2 O6pasubl 0co60 YUCTEIX MaTepranoB MOryT KpUCTansIM3oBaThCA pasfiniHO B 3aBUCUMOCTU OT CKOPOCTMU OXFlaXx-
LeHus. B Lenom Temnepatypa Kpuctannusauum Heobxoguma Ans NOMMEPHLIX MaTepuarnos, CNNaBoB W CIOXHLIX opra-
HWYECKUX U HEOPraHMYEeCKUX XMMUYECKUX BELLECTB, UMEILLMX JOCTAaTOMHOE KONUYECTBO LieHTPOB KpUcTaniusaumn ans
onpefeneHns BOCNPOU3BOAMMBIX 3HAYEHUIA TemMnepaTyp Kpuctannusauuu.

9 NpoTokon ncnbiTaHUn

[NpOTOKON UCNbITAHUI AOIMKEH COAEPXKATb:

- BCKO HE0oBX0aMMYIO ANA NOSIHOM uaeHTUudukauum u onMcaHua uccnegyeMoro marepuana uHdopma-
LMIO, BKITHOYAs UCTOYHUK, KOA NPOU3BOAUTENS U MIOOYI0 TEPMUYECKYIO UM MEXAHUYECKYIO NPeaBapUTENbHYIO
06paboTky;

- onucaHue obopyaoBaHua (NPOM3BOAUTENb, 3aBOACKOW HOMEP), UCMONb3YEMOr0 ANA UCCNEAOBaHUS;

- Maccy, pasMmepsbl, reOMETPUIO, MaTepuan obpasua, TeMnepaTypHylo nporpammy;

- OnucaHue npoueaypbl TeMNepaTypHon KannbpoBKu;

- atmocdepy obpasua, XxapakTepusyoLLytoCsi CKOPOCTbIO NPOAYBKU, COCTABOM rasa U CTENEHbIO €ro Yu-
CTOThI;

- pesynbTathl U3MEPEeHUs Temneparyp nepexogos (7., U T. 4.), NokasaHHble Ha pucyHkax 1 u 2. Pesyrb-
TaTbl TEMNEpaTyp AO0MKHbI ObITh NPeACcTaBneHbl ¢ TOMHOCTLIO A0 0,1 °C;

- nobble NOOOYHbIE peakuun (Hanpumep, Tepmuyeckasn AeCTPYKUMSA KU OKUCNEHUE) Takke CneayeT oT-
Me4yaTb B MPOTOKOMNE UCMbITAHUIA C YKa3aHUEM TUNa peakumu, ecnv 3To NPeacTaBnseTCsl BO3MOXHbIM,

- CCbISIKY Ha HACTOALLMIA CTaHAapT.
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Mpunoxexune OA
(cnpaBouHoe)

OpUIrMHanbHbIA TEKCT HEBKITHOYEHHbIX CTPYKTYPHbIX 35IEMEHTOB NPUMEHEeHHOro craHgapta ACTM

OAA

1 O6bnacTb NpMMeHeHusA

1.4 Ha npakTuke crneayeT NpMMeHATb KOMMBLIOTEPLI UKW SNEKTPOHHLIE U3MepUTENbHLIE NPUGOPLI, METOALI UNK CMO-
cobbl 06paboTku pe3ynbTaToB, 3KBUBANEHTHbIE OMMCAHHLIM B HACTOSALWEM METOAE UCTIbITAHUS.

1.5 BenuuuHbl, ykaszaHHble B efiuHuLax CU, cuuTalot ctaHgapTHeIMU. [lpyrue eguHnLbl U3aMepeHnsa B HacTosLLEeM
cTaHfjapTe He UCMONb3YIOT.

1.6 HacTosAwwid ctaHfapT He NpeTeHAYET Ha NOMHOTY ONUCaHUA BCEX BOMPOCOB Ge30MacHOCTH, CBA3AHHLIX C €ro
ncnonb3oBaHneM, ecrin TakoBble UMeloTes. B 06A3aHHOCTW Nonb3oBaTens faHHOro ctaHfapTta BxoauT obecneveHune co-
OTBETCTBYIOLLUX MepP TEXHUKM 6e30MacHOCTM 1 OXpaHbl TpyAa, a TakKe peLueHne Bonpoca 0 NPUMEHUMOCTA HOPMaTUBHbBIX
orpaHuYeHuin nepes HavanoM NpUMEHeHUs ctaHaapTa.

OA.2

5 3HauumocCTb U NpuMeHeHue

5.1 ndpdbepeHumansbHas ckaHupytowasn KanopumeTpusa u auddepeHumanbHbil TEPMUMECKNA aHann3 No3sonsaoT
onpefensaTb TemnepaTtypbl MraBleHns 1 Kpuctannusayun KpucTannuyiecknux Matepuanos.

5.2 MeTozmka MOXET ObITb MCMOMb30BaHa Ans KOHTPONSA Kav4ecTBa, cepTUdUKaLun U NCCRNEOBaHWIA.

OA.3

6 Bnusiowme dakTopbl

6.1 Uccnegyemble 06pasLibl AOMKHBI ObITb 0AHOPOAHLIMMU, T.K. HaBecKy obpasua U3MepsloT B MURIMFpaMMaXx.

6.2 lNpu HarpeBaHUM MaTepuana BO3MOXHO BblieNeHUe TOKCUYHBIX UMW KOPPO3UNIAHLIX BELLIECTB, BPEAHbIX ANSA nep-
coHana n obopyaoBaHus.

DA.4

12 TouHOCTb U CUCTEMaTUYECKas NOrPelHOCTb

12.1 TO4HOCTb M NOrPELUHOCTL U3MepPEHUIA ONPeAEnsnm ¢ MOMOLLBI0 MexIiabopaTopHOro UccrefoBaHusi, B KOTOpPOM
y4yacTtBoBanu 17 nabopaTopuid, ucnonb3ys 5 Mmogenei obopynoBaHusa. MaMepsnu nonummepesl, YACTHIE OpraHUYeCKne U
HeopraHu4eckue marepuansl.

12.2 OcHoBEIBaACH Ha pesyrsTaTtax JaHHbIX UCCnefoBaHUiA, peKoMeHAYETCA MPUMEHATL CreayioLLne KpuTepum Ans
OLIeHKV NpUEeMMNeMOCTU pe3yneTaToB:

12.2.1 MNoBTOpPAEMOCTb (0AUH CNeLnanucT) — cpeaHeKkBagpaTMyHoe OTKIIOHEHWe pe3ynsTaToB, NoNyYeHHOe OgHUM
N TEM Xe CrneLnanncToM B pasnnyHble HKU, OUEHUBAIOT A NS

12.2.1.1 TemnepaTypbl Nnaernexus (T,,), TeMnepaTypbl Nuka nnasreHus (T,), SKcTpanonMposaHHoi TeMnepaTyphil
Havana Kpuctannusauuu (7,) 1 Temnepatypbl NuKka KpucTannusaumm (7,) A0MKHO 61Tk 1,1 °C npu nsmepenumn go 400 °C.
[Ba pesynsrata U3MepeHuii ABNAIOTCA HeloCTOBEPHLIMU (C BepOATHOCTLIO 95 %), ecnu oHKM pasnuyatoTes 6ornee YeM Ha
3,1°C.

12.2.2 BocnponaBoguMocTb (MexnabopaTopHble uccrnefoBaHus) — cpegHekBagpaTUYHOe OTKIIOHEHUE pe3yrnbsra-
TOB, MOMy4eHHOe UCCNeAoBaTENAMU B pasfnyHbiX Naboparopusix, oLeHUBaloT ANS:

12.2.2.1 Temnepatypbl nnaeneHus (T,,), TeMnepaTypbl nuka nnaeneHus (7 ), aKCTpanonupoBaHHo Temnepartypsl
Havara kpuctannusauum (7,) u Temnepatypbl NKa kpucTannusaumm (7,) A0mKHO ObiTb 2,1 °C npu uameperumn fo 168 °C.
[Ba pesynsrata U3aMepeHuii ABNATCA HelOCTOBEPHLIMU (C BEpOATHOCTLIO 95 %), ecnu oHuM pasnuyatoTesi boree UeM Ha
5,9 °C.

12.3 OueHKka TOMHOCTU U3MepeHUuid TeMnepaTypbl nnaeBneHna 6bina nonyyeHa cpaBHEHWEM CPefHEero 3HauYeHus,
Mony4eHHOro Npu MexnabopaTopHbIX U3MEPEHUSAX, CO 3HAUEHMEM, NPeACTaBlIeHHbIM B UTepaType.

TemMnepatypa nnasneHus, °C

Mexna6opaTtopHoe
Marepuan MCTLITAHYE CnpaBoyHaa nutepaTypa
CBuHey (326,4 + 2,0) (327,5+ 0,03)
AaunuHoBasi kKucnora (151,1 £ 0,7) (151,4 £ 0,003)

12.4 Bropoe MexnabopatopHoe ucnbitaHue (MJTM) 6bino npoBegeHo B 1997 roay € LENbLIO onpefeneHus cre-
MeHU NOBLILLEHUA TOYHOCTU W YMNyYLLEHUs] CUCTEMAaTUYEeCKON MOrPELIHOCTM Ha COBPEMEHHBLIX CPeAcTBax W3MepeHust
B CpaBHeHUU C nepBoHavanbHbiM MITN. UcnbiTaHus 6binu NpoBeAeHbl Ha ABYX MaTtepuarnax, oAMH YACTbIA MaTtepuarn,

6
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KOTOPbIA MOSTHOCTLIO pacnnaBnAeTca Npu o4HON TemnepaType, U O4UH NONUMep, KOTOPLIA pacnnaBnsaeTcs B AuanasoHe
Temnepatyp. B obueit cnoxHocTu ydactBoBanv 10 nabopaTopuii, ucnonb3oBaBlLMX 6 pasnuyHbix mMogenei ACK ot 4
npouasoguTeneil. Peaynerathl nokasanu CyLecTBeHHOe YnydlleHne uaeHTuduKaLmm TeMnepaTypsl IKCTpanonmpoBaH-
HOro Hayana Ans YUCTbIX MaTepuarnos, rge 6bi1 XopoLuniA TENNoBoI KOHTaKT obpasua ¢ Turmem. OAHaKo OHU He MoKasanm
HUKaKUX YrydLeHWin 4Na nonMmepoB, rae MaMeHeH e KoHTakTa obpaslia ¢ TUrneM MOXeT NOBNUATL Ha TeMmnepaTypy nvka.

12.5 PesynbraThl TOYHOCTU U3MEPEHUs TEMNepaTypbl MNaBfieHns onoBa, a Takke NMaBneHnsa U KpucTannumaauum
nonunponunexa.

12.5.1 Pa3bpoc 3Ha4eHWin Npu UCMbITaHuAx B nabopatopun MOXeT BbITb onucaH 3Ha4eHUeM MOBTOPAEMOCTH (r),
MoSlydeHHbIM NMYTEM YMHOXEHWSA CpefHeKBaApaTUHMHOro OTKIOHEHUA Ha 2,8. 3HayeHWe MoBTOPAEMOCTU OnpefenstoT ¢
95 %-HOI BEPOATHOCTLHO.

12.5.2 MNoBTOPAEMOCTb pe3yrnLTaToB:

12.5.2.1 MMoBTOpPAEMOCTb 1 TemMnepaTypbl NnasneHus 7., onosa coctasuna 0,6 °C.

12.5.2.2 ToBTOPAAEMOCTL 1 TEMMNepaTypbl N1ka NnaeneHus T, nonunponunexa cocrasina 2,3 °C.

12.5.2.3 MMoBTOPAEMOCTb  TeMnepaTypbl N1Ka Kpuctannusauun T, nonunponunexa 1,0 °C.

12.5.3 Pa3bpoc 3Ha4eHni Mexay M3MepeHHLIMU B pasfinyHbIX TabopaTopmsax MOXeT BbITb onncaH 3Ha4eHMeM BOC-
NPOU3BOLUMOCTU R, NOMYYEHHLIM NMyTEM YMHOXEHUA CPpeAHeKBaApaTUYHOro OTKIOHEHNS Ha 2,8. 3Ha4eHue NoBTopsaemMo-
CTU onpeaenstoT ¢ 95 %-Hoi BEPOATHOCTLIO.

12.5.4 PesynesTraThl BOCMPOM3BOAMMOCTH:

12.5.4.1 BocnpoussognmocTs R Temnepatypel nnaeneHus T, onosa coctasuna 1,1 °C.

12.5.4.2 BocnponasogmmocTb R TemnepaTtypbl NuKa nnaeneHus Tp nonunponuneHa coctasuna 2,7 °C.

12.5.4.3 BocnpounasoanMoCTs R Temnepatypel Nuka Kpuctannuaauuu T, nonunponunena — 4,2 °C.

12.6 CuctemaTtuyeckas NnorpeLlHocTb:

12.6.1 CucTeMaTu4ecKyto NorpeLlHoCTb OLIEHUBAOT NYTEM CPaBHEHUS CPeJHEro 3HaueHUs TeMneparypel nnasne-
HWS ONoBa C W3BECTHLIM 3HaYeHMeM TeMnepaTypkl NnaBfeHWs U3 cnpaBovHoi nuTepatypel. B MITU cpepHee 3HaveHune
cocTasuno 232,01 °C. CnpaBo4Hoe 3Ha4YeHUe (yTBepxaeHHoe 3HadeHue HalmoHanbHOro MHCTUTYTa CTaHAapToB U Tex-
Honoruii (HUCT)) ansa onosa co cTeneHbio YneToThl 99,9995 % cocTasnseT 231,95 °C. CpeaHee 3HaveHue MIIN u cnpa-
BOYHOE 3Ha4yeHWe CoBMafatoT B npefenax norpelHoctn MINU; crnefoBaTtenbHO, cucTemMaTuyeckas NnorpeLlHocTb He UMeeT
cylecTBeHHoro sHa4deHuns. Marepuwansl HACT He ucnones3oBanuce 4NA AaHHOrO UCCnefoBaHUs.
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Mpunoxexnue Ab
(cnpaBoyHoe)

ConocTaBneHune CTPYKTYpbl HACTOSALIEro CTAaHAAPTA CO CTPYKTYPOi MPMMEHEHHOro B HEM CTaHgapTa
ACTM

Tabnuya Ob.1

CTpyKkTypa HacTosfLlero ctaHgapTa CTpykTypa ctaHaapta ASTM E794-06(2012)
Paspen Moppasaen MyHKT Pasgen Moapasaen MyHKT
1.1 — 11 —
1 1.2 — 1 1.2—1.3 —
— — (1.4—1.6)* —
2 — — 21 —
3 3.1—3.2 — 3.1 —
4 — — 41 —
— — — 5* 51—-52 —
— — — 6* 6.1—6.2 —
51—-52 — 71 711—71.2
5 53 — - 72 —
54 — 7.3 —
55 — 7.4 7.41—7.4.3
6.1—6.2 — 8.1—8.2 —
6 6.4 — 9.1 —
6.3 — 10.1** —
7 71—7.6 — 10 10.2—10.7 —
8 — — 10.8 —
9 — — 1" 11.1 11.1.1—11.18
— — — 12* 12.1—12.6 —
DA —
[Mpunoxexue pa ) Mpunoxexue —
aB —

* [aHHbln pasgen (nogpasgern, NYHKT) UCKITFOYEH, T. K. ero NMonoXeHWsA HOCAT NMOACHAIOWMIA U CpaBOYHEIA XapakTep.
** NaHHbIi pa3gen (Noagpasaen, MyHKT) UCKITIOYEH, T. K. ero MONOXEHNUs pa3MeLLeHbl B APYrux pasgenax HacTosLero
cTaHaaprTa.
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Mpunoxexnune 1B
(cnpaBoyHoe)

CBeoeHUA 0 COOTBETCTBMU CChISTIOYHOrO HaLMOHaNbLHOrO cTaHaapTa ctaHaapty ACTM,
MCNosib30BaHHOMY B KayeCTBe CCbINMOYHOro B NpMMeHeHHOM ctaHgapTe ACTM

Tabnuya OBA

OB03HaYEHNE CCBINOUHOTO HaLuo- Creneh 0Obo3HaYeHne U HaumMeHoOBaHWe cCbINoYHoro ctaHgapta ACTM
HanbHOro cTaHgapTa COOTBETCTBUA Aap
FOCT P 56724—2015 NEQ ASTM E793 «CtaHgapTHbIl METOA ONpeAeneHUa 3HTanbnuu
(NCO 11357-3:2011) NNaBneHnsa U KpucTannuaauun MeToaom aunddepeHunanbHon
CKaHUPYOLWEen KanopumeTpum»

MpumMmedaHue — B HacTosLed Tabnule UCNONbL30BaHO cneayloLlee ycrnoBHoe 0603HaYeHne CTeneHn cooT-
BETCTBUA CTaHaapTa:
- NEQ — HeskBMBanNeHTHbIW cTaHAApT.
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YAK 691.175:006.354 OKC 83.120

Kniovesble cnosa: kpuctannusaums, anpdepeHuymanbHblil CKaHUPYIOLWWMIA KanopumeTp, anddepeHumans-
HbIl TepMmuyeckuii aHanusartop, ACK, OTA, nnasneHue, Temneparypa nnasneHus
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