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[lpeoucnoBue

Llenn, OCHOBHbIE MPUHLUNUMNBLI N NOPAA0K NMPOBeAEHNUS pabOT Mo MEXXrocygapCTBEHHON CTaHA4apPTU3aLInK
ycTtaHoBneHbl [OCT 1.0-92 «MexrocygapcrBeHHad cucrema craHgaptudauun. OCHOBHbLIE MONOXEHUA» U

[OCT 1.2-2009 «MexxrocygapctBeHHaa cucrema craHgaptusaumu. CtaHaapTbl MEXrocyaapCTBEHHbLIE,
npasuna n pekomMeHaaumu no MexXrocyaapcTtBeHHOW craHpgapTusauuun. lNMpasuna pa3padoTku, NPUHATUS,

NMPUMEHEHNHA, OOHOBNEHUSA U OTMEHbI»
CBegeHUA O cTaHaapTe

1 NOAroTOBJIEH ObbveanHeHnem twpugndeckux nmu «Cowo3 npousBoAUTENEN KOMMO3UTOBY
(Coto3KOMMO3UT) U OTKPbITbIM  AKUMOHEPHbIM 00LECTBOM  «MHCTUTYT MNAcTUYECKUX MacC WMEHM
[.C.lNleTpoBa» (OAQO «WHCTUTYT nmacrMacc») Ha OCHOBE AayTEHTUYHOro nepeBoJa Ha PYCCKUU A3bIK
vKa3aHHOro B NyHKTe 5 craHaapra, KoTopbin BbiMOoNHEH PIY[1 «CTAHOAPTUHOOPM»

2 BHECEH TexHuyeckum komutetom no craHaaptusaumm TK 230 «[1nactmacchl, nonumepHble
MaTepuanbl 1 METOAbI UX UCNLITAHUNR

3 TMPUHAT MexrocyaapCtBeHHbIM COBETOM MO CTaHagaptusaumm, METPONOTUM U CePTUMdMKaLNK
(npotokon ot 27 dpespand 2014 r. Ne 64-[1)

3a npuHATHE NPoronocoBanu:

KpaTkoe HauMeHOBaHNE CTPaHbI Koa cTpaHbl no CoKpalleHHOe HAaMMEHOBAHWE HALUWMOHANbHOIo
no MK (MCO 3166) 00497 MK (MCO 3166) 004- 97 opraHa no craHgapTtu3auumu

AsepbanaxaH A3cTaHaapT

ApMeEHUA AIVI MuHakoHOMUKK Pecnybnukmn ApmMeHuns
benapych BY [foccTtaHpapT Pecnyonuku benapycb
Knprusunsa KG Kblprbl3cTaHaapT

Poccusa RU PoccTtaHpapT

TagKUKUCTaH TJ TapXukctaHaapT

4 [lpnkasom PepgepanbHOro areHTCcrea No TEXHUYECKOMY PErynMpoBaHUIO U METPONOrMK oT 29 mas
2014 1. Ne 462-ct mexrocygapctBeHHbIn ctaHaapTt [OCT 32618.2-2014 (1ISO 11359-2:1999) BBeaeH B
NENCTBUE B KA4YeCTBE HaUMOHanbHOro craHgaprta Poccunckon deaepauunmn ¢ 01 mapta 2015 .

5 Hacrodawmn craHaapt MoauduUUMpOBaAH MO OTHOLUIEHUKD K MeXAyHapoaHOMY CcTaHaapTy

1ISO 11359-2:1999 Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of coefficient of
linear thermal expansion and glass transition temperature (['1TnacTtmaccbel. TepMomMexaHU4YeCKUn aHanus
(TMA). Yactb 2. OnpegeneHue KO3IMPUUMEHTA NUHEMHOrO TEMMOBOMO pacLUMpPEHUa N TeMnepartypsbl
CTEKNOBAHUA) NyTEM UCKIMIOYEHUA 3nemMeHTa «bubnuorpadpusa», T.K. B TEKCTe cTaHaapta OTCYTCTBYIOT
ononuorpadumuyeckue CCbIfku, BHECEHbl TakXKe yYTOYHEeHUsA, ODYCrnoBIEHHbIE HEeOOXOAMMOCTbLIO Y4YeTa
TpeboBaHUU MEXrocyaapcTBEHHON cTaHAapTU3aLUun.

[lononHUTENLHLIE CrnoBa, pasbl, NoKkasaTenu U/mnnm ux 3Ha4eHusa, BKIIOYEHHbIE B TEKCT CcTaHAapTa,
BblAENEHbl KYPCUBOM.

[lepeBo C aHIMMUCKOro A3blka (en).

OduumnanbHble 3JK3eMnnApbl MeXAyHapoAHOro craHgapra, Ha OCHOBE KOTOPOro noArotoBNEH
HACTOALLMN MEXIOCYJapCTBEHHbLIN CTaHAAPT, UMETCA B PeaepanbHOM POHAE TEXHUYECKUX PErnameHToB
M CTaHOApPTOB.

CCbINTIKM HA MeXAyHapoaHble CTaHAapTbl, KOTOPbIE HE NMPUHATbLI B KA4YECTBE MEXrocyaapCTBEHHbIX
CTaHAAapTOB, 3aMEHEHbI CCbINTKAMMU HA COOTBETCTBYIOLLIME MEXXITOCYJapPCTBEHHbIE CTAHAAPThI.

MHdopmMmauna 0 3aMEHE CCbINOK C pa3bACHEHNEM NPUYNH X BHECEHNA NPUBEAEHA B NMPUNOXEHUN b.

CpaBHEHNE CTPYKTYypbl MEeXAyHapOoAHOro craHgapta CO CTPYKTYPOM HaCTOALLUEero craHaapTta
NPUBEAEHO B NPUNOXXeHuu B.

CTeneHb COOTBETCTBUA — MoagudunumnposaHHaa (MOD)

6 BBEOEH BINEPBbIE
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ViHbopmayusa 06 UsMeHeHUsX K HacmosdauwemMy cmaHoapmy rnybnukyemcs 8 exe200HOM UHopmMayu-
OHHOM yKa3amerse «HayuoHarnbHblie cmaHoapmsbi», a meKkem U3MeHEeHUU U rornpasoK — 8 EXXeMEeCSI4YHOM
UHOpMAaUUOHHOM yKa3amerne «HauuoHanbHbie cmaHoapmsbi». B cnydyae nepecmompa (3amMeHbl) unu om-
MEHb! Hacmoswieao cmaHoapma coomeememesyruwjee yseoomMmrieHue byoem onybriuKkosaHO 8 €XeMecsY-
HOM UHOPMAUUOHHOM yKalamerse «HauuoHanbHbie cmaHoapmbl». Coomeememesyrowasa uHpopmayus,
yeeOOMIIeHUE U meKcmbl pasmewlaromes makxe e UHopmayuoHHoOU cucmeme obujeao nob308aHuUs — Ha
opuyuanibHoM caume @eoeparibHo20 aseHmemea o MexXHU4YeCKOMY pezynupoeaHuio U mMmemposiocuu 8

cemu ViIHmepHem

© CtaHpgaptuHdopm, 2014

B Poccunckon <depepaumm HacTodAwMW cTaHA4apT HEe MOXKET ObiTb MOMHOCTbIO MKW YaCTUYHO
BOCMNPOU3BEAEH, TUPAXUPOBAH N pacnpoCTpaHEeH B KayecTBe oduuuanbHoro msdgaHua 0es paspelueHud
deagepanbHOro areHTCTBa No TEXHUYECKOMY PETYNUPOBAHUIO U METPONOTNNA
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M E X T O C Y IO AP CTBEHH bl W C T A H O AP T

NMIAACTMACCDI
TepMmomMexaHuyeckuu aHanus (TMA)
acTb 2

OnpepeneHune Ko3adpdpuuneHTa MIMHEUHOro TeENSIOBOro paclunpeHus
U TeMnepaTypbl CTEKITIOBaAHUA

Plastics. Thermomechanical analysis (TMA). Part 2.
Determination of coefficient of linear thermal expansion and glass transition temperature

Nata BBegeHua — 2015—03—01

1 ObnacTb NPUMEHEeHuUnA

HacTodwmnn cTtaHgapT pacnpocTpaHAeTcda Ha nnacrMacchbl U yCTaHaBNMUBAET METOAbl OonpeaeneHuns
KOOPULIMEHTA TNUHEMHOrO TEMMNOBOro paclMpeHna U TemMnepaTtypbl CTEKNOBaAHUA C MWCMONb30BAHUEM
TepMmomMexaHmn4yeckoro aHanusa. (TMA).

MpumMeyaHune—KoadhdUUNMEHT NUHERHOro TEMNOBOrO paclUMpeHnst MOXEeT OblTb U3MEepeH TaKkKe ¢
NCMNONMb30BaHMEM pasfnuyHoro obopyaoBaHMa TepMoaunaToMeTpun. HacToAwuniA cTaHgapT npeaycMaTpuBaeT
ncnonb3oBaHne obopyaoBaHUa ANA TEPMOMEXaHUYECKOro aHanumaa.

2 HopmaTuBHbIE CCLUIKU

B Hactodwem CcraHaapTte  UCnonb3oBaHbl  HOPMATUBHBLIE  CCbIJIKU Ha  chneayLwue
MEXIOCyaapCTBEHHbIE CTaAHAApPThI:

[OCT 12423-2013 lNnacmmaccsl. Ycriosusd KOHOUUUOHUPOo8aHUs U ucrnbimaHusa obpasuos (rnpob)

[OCT 32618.1-2014 (I1SO 11359-1:1999) [Inacmmaccel. TepmomexaHudeckulu aHanu3s (TMA).

YHacmb 1. Obuwue npuHUyuUnbI

[MpuMeyaHue—Tlpn NONbL30OBAHNM HACTOSALLUMM CTaHAApPTOM LenecoodbpasHo NpoBepUTb AENCTBUE CChINOM-
HbIX CTaHAapToB B WHMOPMaLMOHHOW cucTeme obLlero nonb3oBaHUs — Ha oduumansHom cante PepeparnbHOro
areHTcTBa Mo TEXHUYECKOMY PEeryrimpoBaHuto U MeTPonorum B ceTu MIHTEpPHET Unn no exeroqHoMy MHdoOpMaLMOHHOMY
yKkasaTtento «HaunoHanbHble CTaHAapThbl», KOTOPbLIA ONyONMKOBaH MO COCTOAHUIO Ha 1 siHBaps TEKYLLEero roaa, U no Bbi-
nyckam exeMeca4yHoro MHOopMaLMOHHOro ykasatensa «HaunoHanbHble cTaHAapThl» 3@ TeKyLWUid rog. Ecnun ccbinoYHbINA
CTaHAapT 3aMeHeH (M3MeHeH), TO NMpU MNOSNb30BaHMU HACTOALLMM CTaHAapTOM CreAyeT PYKOBOACTBOBATLCA 3aMEHS HO-
LWLMM (M3MEHEHHBIM) cTaHAapToM. Ecnn cCbiNoYHbIA cTaHAapT OTMeHeH 0e3 3aMeHbl, TO MONOXeHWe, B KOTOPOM AaHa
CChIJTKa Ha Hero, NPUMEHSIETCS B YaCTW, He 3aTparnBatoLLieil 3Ty CChISIKY.

3 TepMUHbI U onpeaeneHnn

B HacTtodwem ctaHpaapte npumMmeHeHbl TepMuHbl no FOCT 32678.7, a Takke cnegyrolime TEPMUHBI C
COOTBETCTBYOLUMMN ONpeaeneHUAaAMHN:
3.1 TennoBoe pacwupeHue: YBenuyeHue pasmepoB odpasua B 3aBUCMMOCTM OT TemMneparTypbl,

naMepsaemMoe TepmoannaTtoMmeTpuen.
3.2 KO3 PULUMEHT NIMHEUHOro TennoBOro pacwupeHus: OTHOCUTESNbHOE NpupalleHue ArUHbI

oOpasua, BbiI3BAHHOE MOBLILLEHUEM €ro TEMNEPAaTYPbl HA OAUH rpaayc.

[TpumMmedaHne—Moryr OblTb onpeaeneHbl AuddepeHumnanbHbll KOIMMDULUNEHT NMUHENHONO TEMSIOBOro
paclnpeHna n cpegHUn KoapPUUUEHT NMMHENHOrO TENMOBOMO pacluupeHUs.

N3paHne odpuumnanbHoe
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3.2.1 guddepeHunanbHbin  KOIMPULUUMEHT FMHEUHOr0O TEenmnoBOro paclmpeHma o

KOadMdUUNEHT NMUHEUHOro0 TENNOBOrO paCLIJl/IpeI;IMFI %EI,J'IFI nwdoro n3 Tpex pasMmepoB obOpasya npwu
Temnepartype T 1 nNpu NocTosstHHOM aasneHun P, K (°C™'), onpeaensaemMsiii no dopmyne:

(dL), 1 (deid),

1 1
“@r), 1, (@rjdn, 1, 0

a

roe dL — usmeHeHune pasmepa ucnoityemoro oopasua 3a spema dt npu NnOCTOAHHOM AaBNEHUN P;
d T — n3aMmeHeHune TemnepaTtypbl 3a Bpema dft npu NOCTOAHHOM AaBNEHUN P;
[, — pa3amep ucnoiTyeMoro obpasua npu temnepatype 23 °C no ocu U3MEPEHUS, MM.

[MTpuMeyaHue—L—pasmep ncneityemoro obpasua npu Temnepartype 7 no ocu N3MepeHusi, MM.

3.2.2 cpeaHun KO3IM(PULMEHT JNMUHEeUHOro TennoBoro pacwupeHma O : KoadpdpuumeHT

paclumpeHna anga nwoboro wu3  Tpex pasMepoB, OnNpederieHHbIn Mnpu  MOCTOAHHOM  AaBREHUMN,
xapakmepusyrwuld omHocumersrnibHoe npupauwleHue OJsiuHbl obpas3ya, eblI38aHHOEe [108bIULIEHUEM €20

memnepamypbl Oo0m HWXHelU 00 eepxHeu epaHuubl UHmepegasia memriepamyp, OMHECEHHOE K eerluduHe
3Mo20 uHmepearna.

CpeaHUn KOIPPULMEHT NMHENHOTO TEMNOBONO pacLunupeHuna O, K'1(°C'1), onpeaendaroT no PopmMyne:

AL 1
AT L,

(Y —

(2)

roe AL — uamMeHeHue AnuHbl ncnbliTyemoro obpasua B rpaHuuax nHTepsana TeMneparyp, Mum;
AT — npupalleHue Temneparypsl ot 71K T», pasHoe To— T4, K (°C);
[, — AnvHA ucneliTyemoro odpasua no ocu naMepeHus npu temneparype 23 °C, M.
OnpeaeneHne npoBoAAT B uHTepBane temnepartyp AT or Ty K T,. YCpeAHEeHHy0 TeMnepaTtypy
onpeaenarT No PopMyne:

1 +1,
2

20e T, To— HUXHAA U 8ePXHAA epaHuubl uHmepasana memnepamyp, K (°C).

T (yepeonennas) = j (3)

[TpumMedaHNne—3amMeHaa B dopmynax (1) n (2) 3Ha4deHWe ANUHbI obpasua Ha ero obbem nonyvarT
andbdpepeHUumanbHbl U cpeaHUA KO3 dDULUNEHTH 0O BLEMHOMO TENNOBOMO PaclUUpPEHNUA COOTBETCTBEHHO.

3.3 cteknoBaHue: OOpaTtuMble U3MEHEHUA YACTUYHO KPUCTANMMYeCcKoro nonmmepa B amMOpPdHbIN

nonuMep unu amopdHbie obnactn U3 (MNU B) BA3KOro UnNnu pe3amHonogo0OHOro cocTosaAHnA B (MK U3) TBEPA0E
M OTHOCUTETNBbHO XPYNKOE COCTOAHUE.

3.4 TemMnepaTtypa cteknoBaHua T, Temnepartypa, COOTBETCTByHOLLasA NPUONU3UTENBHO CpeaHeN
TOUYKE TEMMEPATYPHOro AManasoHa, B KOTOPOM MPOUCXOAUT CTEKNOBAaHMUE.
TemMmnepatrypy CTEKNoOBaHUA, NONydyeHHyro MetTogomM TMA, onpeaendroT Kak TOYKY nepeceyvyeHus

KacaTtenbHbIX K KPMBOW 3aBUCUMOCTU ANIMHbI 0Dpasua OoT Temnepatypbl 40 U NOCNE CTEKNOBaHUA (CM.
8.1.3).

4 CywHOCTbL MeToaa

N3meHeHne pasMepa UCnbiITyemMoro odtpasua ¢ nomoulbio obopyaoBaHna TMA onpeaensatoT Kak

OVYHKUMIO TemnepaTtypbl, nony4aa npu 3toM TMA KpuBYIO, U3 KOTOPOU onpeaendatT KOIMMULMEHT
NIMHENHOrO TENMOBOIO pacLlUUPEHNa U memMmnepamypy cmeKrnosaHus.

5 Annapartypa

TMA nputop B cootBetcTBUn ¢ fOCT 32618.1., a TaKke obecnevynBatoLLnn:
- paboTy B pexxuMe CxKatus U/mnun pacTsHKeHUs;

- NoAAepPXXaHUe KOHTponuMpyemMoun atmocdepsbl B cOOTBETCTBUN C T OCT 12423.
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[TpumeyvyaHnsa:

1 MamMepeHna Ha obpasuax, U3roTOBMEHHbLIX U3 MNMEHKA UMK BOMOKHa, NMPOBOAAT B pPeXUMe pacTaxeHua. [ns
onpedeneHus KoaghghulyueHma nUHeUHO20 mernnoeoza0 pacllupeHus pekoMeHOyemcsa npuMeHamb MUHUMalbHYIO
pacmsausaroulyro Hazpy3sKky, onpedensaemyro dam4ukom npubopa.

2 PekoMeHayeTCAa Ucnonb3oBaTk aTMOCepPy CyXoro Bo3gyxa, UHEPTHOro rasa Unn asoTa.

6 Obpa3ubl Ana ucnbiTaHUN

6.1 NMNogroroBka ob6pa3LOB

Obpasubl ANA UCMNbITAHUA TOTOBAT B coOTBETCTBUU ¢ TOCT 32618.1 (pasaen 7).

Obpasel AnA ucnbiTaHUWU AOIMKEH UMETb ANMUHY OoT 5 A0 10 MM, LWMPUHY — NPUONUINTENBHO 5 MM.
Hdonyckaetca wucnonb3oBaHMe o0pasuUoB Apyrux pasMepoB & coomeemcmeuu ¢  UHempykuuel
usaomosumersa annapamypbi, Uto cneayeTr ykasatb B MPOTOKONE ucnbiTaHUW. Topubl UCNLITYEMOTO
obpasua AomkHbl ObITb napannenbHbl Mexay cobon. [lepea ucnblITaHUEM PEKOMEHAYETCHA, OTMETUTb
opueHTauuio obpasua no OTHOLLEHWIO K HAanpaBrieHnto oopadboTkn (nonepeyHyto, NPoaosibHYIO WM APYIYI0).

Ecnu B HOpMamueHOM OOKYMEHMe Unu mexHudeckou OOKyMeHmauuu Ha nnacrtMaccy HeT Apyrux
VKa3aHWn, UCMNbITbIBAIOT HE MEHEee Tpex 0bpasLoB.

6.2 KoHOAULUMOHUpPOBaAHUE

Cnoco® KOHAMLMOHUPOBAHUSA YKA3bIBAOT B HOPMAMUBHOM OOKYMEHME UnU MEXHUYECKOL
doKymMeHmauyuu Ha nnacTtMaccy.

[TpumMmedyaHNa:
1 [na ycTpaHeHna oCcTaToYHbIX HanpsKeHW, BOSHUKLLKX B Npouecce N3roToBneHMa obpasuoB, pPeKOMeHAYeTCA

nepes WUCMNblTaHNEM MNPOBECTU TepMoobpaboTKy oOpasLoB: KaxAablh obpasel, npeaBapuTENbHO HarpeTb B WUHTepBare
TeMnepaTyp, HaunuHas oT MUHUManbHO TeMnepaTypbl (MPUbnuanTensHo Ha 50 °C HMXe TemnepaTypbl CTEKNOBaHUA) A0
MaKcuMarbHOW TemnepaTypbl (MpubnusnTensHo Ha 50 °C Bbille TeMnepaTypbl CTEKNOBaHUS), BblepXaTb obpasel, nNpu
MaKCUManbHOW TemnepaType B TedeHWe 5 MWH, 3aTeM oxnaguTe obpasel A0 MWHUManNbHOW TemnepaTypbl CO
CKOPOCTLIO, NpU KOTOpon ByaeT NpOBOAUTLCA UCMbITAHNE.

2 CnepyeT nMeTb BBUAY, YTO HarpeBaHue obpasla 40 TeMnepaTyphbl Bbille TeMnepaTypbl CTeknoBaHua 6onee
4yeM Ha 50 °C MOXeT NpUMBECTU K UIMEHEHUIO OPUeHTaLUuU MONeKyn W/Wnu cTPyKTypbl oBpasla, YTo MOXET U3MEHUTb
3HaYeHne KoahdpuumneHTa NMHERHOro TENSTOBOMO PaCLUMPEHNSA B HEKOTOPLIX HAanpaBneHUnsXx.

7 NMopanok npoBegeHUA UCNbITaHUSA

7.1 KanubpoBka npuboposB

[MpoBoAAT KanubpoBKy npudopoB, Kak ykasaHo B [OCT 326718.1. [locne OYUCTKU MOBEPXHOCTEMN
obpa3ua, u3MepuTenbHOro 3oHa4a M aep>kartena obpasua, nomewlator odbpaseu B AepxaTtenb obpasua C
N3MEPUTESbHbIM 30HAOM KaK MOXXHO Dnuxke Apyr K Apyry.

7.2 N3mepeHue

YcTaHaBnuBalT  HEHArpy>kKeHHbIN U3MEPUTENbHbLIM 30HJ HA BEPXHIOK MNOBEPXHOCTbL o0bOpasua.
[TpuknaabiBalOT Harpy3ky K USMEepPUTENLHOMY 30HAY.
PekomMeHAayeTca Harpy3ka, Kotopasa co3aaet gasneHme Ha obpasey (4,0 £ 0,1) kla. Npu ycnosuun, 4Tto

BINMUAHWE HArpy3kn Ha U3MEPAEMbIM NOKa3aTenb HEBENUKO, MOXXHO MCNONb30BaTh APYrue Harpysku.

[1pn ucnbiTaHMKM 00pPas3LOB, N3rOTOBMAEHHbLIX U3 MMNEHKU, BONOKHA UNU MATKOro Marepuana, npoBoadar
onpeaerieHne B PexKume pacTseHus ¢ 3axsatom o0enx cTopoH odbpasua.

YcTtaHaBnmMBalT MOCTOAHHLIA MOTOK rasa, pacxop rasa — ot 50 ao 100 mn/muH. PekomeHayeTcsa
MCMNONb30BaTb CyXOWU BO3AYX.

[lonyckaeTcda MCNonb3oBaTb WMHEPTHLIN ra3 Unu asoT, YTO yKasblBalOT B NPOTOKONE UCNbITAHUMN.

HarpeBatoT obpasen co CKOPOCTbIO HEe bornee 5 °C/MUH.

3anucbiBaloT KpuByto TMA Aana wucnbityemoro obpasya (3aBUCUMOCTb  U3MEHEHUA  AJIUHbI
UCMNbITyeMOro oopasia otT remneparTypbl).

pPUMeYaHNe—PekoMeHayeTCcA WUcCNbITaTb 0Opa3ubl € pasnUYHON OpPUEHTAUMEN NO OTHOLUEHUHD K
HanpaBneHWo TeEpMOOOPaboTKN.

[pn TEX >KE ycrnoBuax 3anucbiBaloT Kpusyto TMA anga aTanoHHOro odopasua ¢ U3BECTHbIM CPeAHUM
3
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KO3dhdDPULUMEHTOM NMHENHOTO TEMNNOBOrO pacLUMpPeEHna N ANUHON, PpaBHOW ANWHE UCMbITYyeMOro oopasua.

Il puMedYyaHWNe— Vicnonb3oBaHue 060pyﬂ,OBaHMﬂ, KOTOpPOE obecneynBaeT N3MepeHu1e Pa3HOCTWU AJ1IUH
NCMNbITYEMOIO N 3TAaJTOHHOIO 06pa3u,0|3, He ABnAeTcs 00a3aTeNbHbIM.

8 ObpaboTKa pe3ynbTaTtoB
8.1 MeTtoa BbIUUCIEeHUSA

8.1.1 [ucppeperyuarnbHbii KOIMPMULMEHT NMUHEUHOINO TEMNOBOMO pacLUMpPEHnd A, K’ (OC"") npu
Temnepartype T BblMUCcnAOT, ucnonb3ya TMA KpuByto (PUCYHOK 1), No cpopmyne:

CdL 1

o =—":—,
dr I,

(4)

roe L — anuHa ucenbityemoro obpasua npu temneparype 7, MKM ;
T — Temnepatypa ucnoitaHus, K (°C).
[, — AnvHa UcnbiTyemoro obpasua npu remneparype 23 °C, MKM:
BbluMcneHne a npoBoaAT C TOYHOCTbIO A0 110" K~ (OC”) OTAENbHO ANdA Ka)Xaoro MUCnbITyemoro
obpasua.
3a pes3ynbTar WUCNbITAHUA MNPUHUMAIOT CcpeaHeapudPmMeTnyecKkoe 3HayeHue a ANA OTAENbHbIX
06pa3uoB, okpyrneHHoe go 1 10°K ' (°C’).
B cnydyae nposBneHnsa CTEKNOBAHUA UCMbITYEeMOro odpasua BbIMUCIAIOT KOIPMPULUMEHT NUHENHOIO
TENMOBOro pacLuMpeHna 40 U NOCNe CTEKNOBaHUA.

Oruea L, MK

Temnepatypa T, K

PucyHok 1 — OnpeaeneHune KoadpdpuuneHTa NMHEUHOIO TEMNNOBONo pacLUnMpeHuns

8.1.2 OnpeneneHue cpeaHero KoadpuumneHTa NMIMHEUHOrO TeNNOBOro pacwupeHna O
8.1.2.1 Metoa A. OnpeaeneHune 6e3 sTanoHHOro obpasuya

CpeaHUn KOIPMDUUMEHT NMHEUHOro TEMNOBOro pacwupeHna o, K'1(OC'1) B YCTAHOBIEHHOM
nHreppane tremnepartyp 71 u 7, BbiMucnaoT, ucnonb3ya TMA KpuByto (PUCYHOK 2), N0 POPMYneE:

— AL 1
= —, (5)

roe AL — nameHeHue gnuHbl UCNblITyeMoro obpasua B rpaHuuax MHTepBana TemMnepartyp, MKM;
AT=T, — T, — npupawueHme TemnepaTtypbl oT T4 K T» , K (°C);
[, — AnvHa ucneiTyeMoro obpasua npu temneparype 23 °C, MKM.
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BbiOMpaloT ABa 3HAYEHUA TeMNepaTypbl U BbIMUCIAIOT AT.
OnpeaensaiT COOTBETCTBYIOLLEE W3MEHEHWE ANUHbLI UCNbITyemMoro obdbpasua AL, ncnonb3ya TMA
KPUBYIO.

BbluncnaoT 3HavYeHne Ol Ans KaXXgoro ucnbiTyemMoro oopasua ¢ TO4HOCTbIO 40 110" K (OC'1).

BbluncnatoT cpegHeapudmMmeTndeckoe sHadyeHme O Ang otaenbHbIX 0bpasuos, okpyrnue ero o 110
6 11 (oC—?‘).

B cnyyae nposaABNeHUsA CTEKNOBAHWUA WUCNLITYEMOro oodpasua BbIMUCIAKT CpeaHUNn KOSIPMDULIMEHT
NMMHEWUHOIO TEMNNMOBOIO pacLUMPEHNa A0 U NOCNE CTEKMOBAHUA.

OnwvHa L, MKMW

Al

Temnepatypa I, K

PucyHok 2 — OnpeaeneHue cpegHero KoadpodpuumeHTa NMHEMHOro TENNMOBOro paclumpeHna oL

8.1.2.2 MeTtog b. OnpeaeneHne ¢ aTanoHHbIM 00pa3LOoM

CpeaHUN KOIMPPUUMEHT INMUHEWHOro TENNOBOro pacwmpeHuna o, K’ (OC'T) B YCTAQHOBJIEHHOM
MHTepBane remnepartyp 7+ U 7o BbIMUCIAIOT MO POPMYNE:

o = M + A Re £, (6)
Lo (Tz _7;)
rae Algp, — UBMEHEHUE ANMUHbI UCNbITYyeMOro odpasua B rpaHubax uHTepsana reMmnepaTtyp, MKM;
ALrer — UBMEHEHME ANUHBI 3TANOHHOro obpasua B rpaHuyax uMHTepBana remnepaTtyp, MKM;
L, — AnvHa UcnbITyeMoro obpasua npu temneparype (23 + 1) °C, MKM;
T, — BepxHaa rpaHuua uHtepsana temnepatyp, K (°C);
T1 — HWXKHASA rpaHuua uHTepsana temnepatyp, K (°C);

OlRe; — BbIMUCNEHHOE 3Ha4yeHue cpeaHero KoaguuueHTa INUMHEMHOro TEMNNOBOro paclLuMpeHuUs
aTanoHHoro obpasua B MHTepBane temnepatyp, K'(°C’) .

BbluncnaoT 3HavyeHne Ol And KaXXgoro ucnbiTyemMoro oopasua ¢ TO4HOCTbIO 40 1107 K’ (OC”).

Bbluncnatotr cpegHeapudMeTuyeckoe 3HadeHune (O Anga oTAaenbHbiX 00pasuoB, OKPYrnMeB €ro Ao
AN -1
110K (°C").

B cnyyae nposaABNEeHUA CTEKNOBaAHWUA WUCNLITYEMOro odpasua BbIMUCHAAT CpeaHUN KOSIPMDULIMEHT
NMIMHEUHOTO TENNMOBOIO pacLUMPEHNa A0 U NOCNE CTEKNOBAHUA.

[TpumMmedyaHNAa:
1 B KavecTBe aTanoOHHOro obpasla peKoMeHAYETCA UCNOMb30BaTh KBapL, UK antoMUHUNA.
2 Ecnn uncnonb3ytoT npudopbl, obecnedymBarllme U3IMeEpPEHUE PasHOCTU AJIUH UCMNBLITYEMOrO WU 3TANOHHOro

o6pasuoB, To ALspm — 3TO PA3HOCTb ASIMH UCMBITYEMOro U 3TanoHHOro o6pasuUoB, a ALrer PaBHO HYMHO. Lo AOMKHA ObITh
Ol MHaKOBOW ANS UCMBITYEMOrO U 3TanoHHOro o6pas3Los.
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8.1.3 TeMnepaTypa CTeKnoBaHuA
TemMnepartypy cTeknoBaHuda onpeaendtoT Kak ToOYKy nepecedyeHuna kacatenbHbix K TMA KpuBon Ao U
nocne CTeknoBaHnsa (PUCYHOK 3).

lp MM eyaHne— JKCTpanoIMpoBaHHaa HadanbHaa TemnepaTtypa CTEeKNoBaHUA Teig M SKCTpanonupoBaHHas
KOHeYHaa TemMnepaTypa CTeknoBaHUA Teig MOTMYT ObITh onpegeneHbl U3 gudpdepeHunansHon TMA (OTMA) KpMBOU Kak
TOUKN NepeceYeHns KacaTelibHON K TouKe W3rmda ¢ SKCTpanonuMpoBaHHOW ©a30BOW NMUHUEW nepep CTeKNoBaHUEM U C

AKCTpanonuMpoBaHHOW ©0a30BOW JUHUEW NOCMe CTeKNoBaHUA COOTBETCTBEHHO. PasMmep obnactu cTeknoBaHUA
onpenensaT Kak ey — Teig.

IlnuvHa L, MKM

S
=5
©
'r-:*u /
/
NTMA KpuEan
/!
/ T aia
TMA KpwuBan /V'\
/ T

Temnepartypa I, K
PucyHok 3 — OnpepeneHne TemnepaTypbl CTEKNOBaAHUS

8.1.4 YcpeaHeHHaaA Temnepartypa
BbluucnaoTr ycpeaHeHHyYIo TemMnepartypy (cMm. 3.2.2) ¢ ToyHocThio Ao = 0,1 K (°C) ana kaxgoro
obpasua, 3ateM BbIMUCIIAIOT cpeaHee 3Ha4YEHUE U OKPYrNAOT 40 LIENOro Yymcna.

8.2 Npeun3MoHHOCTb

KpyroBble UCMbITAHUA C UCNonb3oBaHuem Metoaa A Obinm npoBeaeHbl B CLUA, ux pesynbTaThl
nokasanu npeun3noHHoCcTb oT 2 2.6 % oo £ 12,0 %.

Kpyrosble UCMbITAHUA C UCNONb30OBaHWEM MeToga B Obinn npoBedeHbl B ANOHUKU, WX pe3ynbTaThl
nokasanm 4to KoadbduumeHT sapuaumnm coctasngaet ot 0,99 % po 14,37 % (npunoxxeHue A).

9 lNpoToKkon ucnbiTaHUA

B npoToKOone ucnbiTaHUM yKasbiBaloT:

a) CCbIJIKY HA HACTOALLUUW CTaHAapPT;

0) BCce HeoOxoaumble aetanu And NMOMHOW MAEHTUMPUKaALUN UCNbITYEMOro marepuana unm uUsaenuvs
(HOMEpP nNapTum n T. A),

B) Tun wucnbliTyemMoro obpasua, ero pasmepbl, Cnocod WU3roToBNeHWA W €ro OpWeHTauuto no
OTHOLLEHUIO K NMUCTY UNKU U3AENUI0, U3 KOTOPOro OH BblPE3aH;

) cCB€AEeHNA 0 KOHAULMOHUPOBAHUK obpa3sLa, eCrnm OHO NPOBOANIIOCH;

) Tun ucnonb3dyemoro TMA obopyaoBaHu4;

e) popMy N pasmMmepbl USMEPUTENBLHOIO 30HAA;

XK) MaTtepuanbl, UCMONb3yemMble ANA KAanMOpPoOBKN 1 NONYYEHHbIE 3HAYEHUSA;

n) yCNoBuA NpoBeaeHUA UCMNbITAHUW (CKOPOCTbL HaArpeBa, UCNoNb3yeEMbIN ras, CKOPOCTb MOTOKA rasa,
memnepamypy u epemsa mepmoobpabomku, UHTEpBaN TeMnepatyp, B KOTOPOM H3MEPANCA CpeaHUuU
KOS(PMULUMNEHT NMUHENHOTO TEMMOBOI0 PaCLLUUPEHUA; YCPEAHEHHYIO TEMMNEPATYPY);

K) AaHHblIE 00 MCNonb3yemMoM 3TanoOHHOM obpasue;

6
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n) pesynbTaTbl UCNbITAHUU (3HAYEHUE KOIDPUUMEHTA NUHEUHOTO TEMNNOBOIN0 PaCLUMPEHUA O ANS
Ka)goro odopasua, cpeaHeapudmeTmyeckoe 3Ha4eHne a U CtaHgapTHOE OTKIMOHEHUE, 3HaYeHUe CpeaHero

KoadhdpuuneHTa NUHEUHOro TENNOBOro paclumpeHnsa O Ana Kaxgoro obdbpasua, cpeaHeapudMeTUuyecKkoe

3Ha4YeHne Ol N cTaHAapTHOE OTKIMOHEHUE, TeMnepaTtypy CTEKNOBAHUA U nony4vyeHHble TMA KpuBbIE);
M) ONMUCaHUE APYrux AENCTBUU, HE yKa3aHHbIX B HACTOALUEM CTaHAApTE W/WNKU cornaLleHun Mexxay

3aUHTEPECOBAHHbLIMW CTOPOHAMMU;
H) aaTty(bl) NpoBEeAEHUA UCMNbITAHUN.
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[lpunoxeHue A
(cnpaBo4yHOe)

[1peun3nOHHOCTL U MOBTOPAEMOCTb AAHHbIX MO onpeAereHU0 cpeaHero KoadgduuueHTa
FINHEUHOrO TENNMOBOro pacwupeHua ¢ ucnonb3oaHuem TMA

|pELIMBNOHHOCTL AaHHbIX MO onpefeneHuro cpegHero KoapduuUueHTa NUHEWHOro TENNOBOro paclunpeHus
MEeTOAO0M A C NOMOLLUBLIO KPYroBbIX UCNbITAHUW NpeacTaBneHa B Tabnuue A1,

B KpyroBblX WUCMbITAHMAX MNPWUHANKM ydacTue BoceMb nabopatopun CLUA, ucnonb3oBabBlUME LWECTb PasHbIX
Moaenen obopyaoBaHua, obpasubl ANIMHON 8 MM, Anana3oH Temnepatyp 100 °C.

Tabnuua A.1 — Npeun3noHHOCTb AaHHbIX Npu ucnonb3oBaHun metoaa A (CLLA)

CpeaHUN KOSOPUUNEHT JTUMHENHOIO TENSOBOIO
o MakcumMmanbHoe OTKINOHEHUE,

[Mpeun3noHHOCTS,

pacLUMpeHna o, y
0

K1 cc)

[loBTOPSAEMOCTb [AaHHbIX MO OonpefeneHnto KoadduuneHTa NMHENHOro TEMmoBOro pacluMpeHus AN pasHbIX
MaTepuanoB MeToAoM B, nomydyeHHbIX MNpW KPYroBbIX WCMbITAHUSX, NpeacTaBneHbl B Tabnuue A2. B KpyroBbiX
NCMBbITAHUAX NPUHMMaNK y4acTue NATb Nabopatopuin ANoHUK.

%

abnuua A.2 — T1oBTOpPAEMOCTb AlaHHbIX ANg pa3HbiX MaTepnarnoB ¢ UCNofb3oBaHnemM Mmetoaa b (AnoHua)

MaTepuan CpefHUN KOS PULNEHT CTaHfapTHoe KOSquDMLI,MEHl

(UHmepean T OTKITOHEHUE

MMHENHOro TeNmnoBoro paclumpeHus ¢, K Sp K Bapuauyum Sp/

memnepamyp) o,
[lonnstnneH R 5
(01 30 °C 1o 60 °C) 147,410 6,11 10 4.14
HOJ’IMSTMJ’IEHOI{CM,D, | -6 . -6
(oT 30 °C go 120 °C) 106,510 3,63 10 3,41
lonmmuA 17,5107 251 10° 14,37

(oT 30 °C go 200 °C)

[lonuMunaHaa nneHka

(oT 30 °C go 200 °C)
ANMOMUHNI

(oT 30 °C o 120 °C)

ANMOMUHUN
(oT 30 °C go 240 °C)

254 - 107° 158 10° 6 21

251°10° 025 10°

258 10° 037 107 1.44

o0
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[lpunoxeHue b
(cnpaBoYHoOE)

CBegeHuda 0 COOTBETCTBUU CCbINTOYHbIX MEeXAVHAPOAOHbLIX CTAHOAPTOB MEXIrocyaapCrtBeéHHbIM
CTaHAadpPTaM, ICNOJIb3OBAHHbLIM B HACTOALWLEM CTAaHAOAPTE B Ka4eCTBe HOPMATUBHDBIX CCbIJTOK

[ToNHBIN NepeYeHb HOPMATUBHBIX CCHINTOK NpuBeAeH B Tabnuue b.1.

Tabnuua .1

CTPYKTYPHLIN SINEMEHT (pasgen,
noapasfen, NyHKT, NOANYHKT, Tabnuua, Moaudukaymns
NPUNOXeHUEe)

Pasfen 2. Ccbinka Ha 1SO 291 «[lnactMaccel. CTaHgapTHBIe aTMOocgepbl ANs
«HopMaTuBHbBIE CChINTKU» KOHQUUNOHUPOBAHMA WU UCMNbITAHWUA»  3aMeHeHa  CChbIIKOM  Ha
[OCT 12423-2013 «[1nacTmacchl. YCNoBUA KOHAWUWOHUPOBaAHUA W
McnblTaHna obpasuos (NPod)».

Ccbinka Ha 1SO 11359-1:1999 «llnacTtmaccel. TepMoMexaHU4YeCKUN
aHanus (TMA). Yacte 1. Obwne nNpUHUUNBI» 3aMeHeHa CCLIKOW Ha
[OCT 32618.1-2014 «[lnactmaccel. TepMoOMexaHU4YeCcKun aHanus
TMA). Yactb 1. ObLWne NpUHUNNBI»
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[lpunoxeHue B
(cnpaBo4yHOe)

CpaBHeHMe CTPYKTYPbl MEXAYHAPOAHOro CTaHAapTa CO CTPYKTYPOU MEXrocyaapCTBEHHOro

CTaHaapTa
TadbnwuuyaB.1

CTpyKTypa MexgyHapoaHoro ctaHgapTra CTpyKTypa MexrocygapCTBeHHOro

1ISO 11359-2 : 1999 cTaHhapTa

A A

[TpunoxeHune — [TpunoXxeHune D

— B

brnonuorpaduns —

NASHTUHYHBI.

[TpumMmedaHWne—CpaBHeHNE
npegblayline pasgenbl

CTPYKTYP CTaHAapTOB TMPUBEAEHO, HauYMHasA C MNPUNOXEeHUs, T.K
CTaHAapTOB W WX WHble CTPYKTYPHblE 3reMEHTbl (3a WCKIHOYeHMEM MpeuncroBus)
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YOK 678.762.2.001.4:006.354 MKC 83.080 MOD

Knio4yeBble CcnoBa: nnacrMaccbl, TepMomMmexaHudeckun aHanmi (ITMA), TennoBoe pacLUUMpeEHUE,
KOO(PPULIMEHT NMUHEMHOro TENMNOBOro pacLUUMpeHnd, cpeaHun KOIPMDUUMUEHT NMUHEMUHOrNo TEMNOBOrO
pacLimpeHna, audpdepeHunanbHbin KOIMPPULIMEHT NUHEUHOIO TEMMOBOIO pacLUMPEHUA, CTEKNOBAaHMUE,
TemMneparypa CTteknosaHus, aTanoHHbIN obpa3sel
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