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Mpeaucnosue

1 NOArOTOBIEH ®epepanbHbIM rOCYyAAPCTBEHHbIM YHUTAPHbLIM npeanpusitueMm «Bcepoccumckui
Hay4HO-UCCNeaoBaTENbCKUIA MHCTUTYT aBUALMOHHBLIX MaTePMAanoB» COBMECTHO C ABTOHOMHOW HEKOMMepYe-
ckown opraHusaumeii «LieHTp HOpMUpPOBaHKSA, CTAHAAPTU3ALMK U KNacCcuduKaLmm KOMNO3UTOB» NPU y4acTum
O6beauHeHus opuanyeckux nuy «Coio3 npoussoauTeneit KOMNO3UTOB» Ha OCHOBE 0(PULMaNLHOTO NepeBoaa
Ha PYCCKUN A3bIK aHITOA3LIMHOW BEPCUM YKA3aHHOTO B NYHKTE 4 CTaHAapTa, KOTOPbI BbinonHeH TK 497

2 BHECEH TexHuuyeckum komutetom no craHaaprudauumn TK 497 «KoMno3suTbl, KOHCTPYKUMKN W U3ge-
A U3 HUX»

3 YTBEPX/JEH W1 BBEJEH B AEACTBME lMpukasom denepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuUIO U METPONOruK oT 24 okT6pa 2017 r. Ne 1496-ct

4 Hacrosawmi craHaapr sABnaeTca MoamdUUMPOBaHHbLIM NO OTHOLLEHUIO Kk cTaHaapty ACTM E1952-11
«CTaHaapTHLI METOA onpeaeneHne TenonpoBoAHOCTU U TEMNEPATYPONPOBOAHOCTU MeTOAO0M aAnuddepeH-
UManbHON CKaHWpPYlOLLEel KanopumMeTpum ¢ TemnepartypHon moaynsauuei» (ASTM E1952-11 «Standard Test
Method for Thermal Conductivity and Thermal Diffusivity by Modulated Temperature Differential Scanning
Calorimetry», MOD) nyTem usMeHeHus ero CTPyKTypbl Ansi NpMBEAEHUS B COOTBETCTBUE C NpPaBunamMu, ycra-
HoBrneHHbIMK B TOCT 1.5—2001 (noapasaensi 4.2 1 4.3).

Wckniouenue ctangaptos ACTM E473, ACTM E1142, ACTM E1231 u ACTM E2161 06ycnoBneHo Tem,
yTo B Poccuiickon degepauymu Ha HaUMOHANbLHOM YPOBHE HET aHANOMMYHbIX CTaHAAPTOB, A TaKKe B CBA3M C
TEM, YTO OHU HOCAT CNPABOYHLINA XapakTep U UCKIOYEHbI pa3aen 5 u nyHKT 3.1, B KOTOPbIX OHWU YNOMUHAIOTCA.

OpurmHanbHbIii TEKCT HEBKMIOYEHHBIX CTPYKTYPHBIX 3MEMEHTOB NpMMEHeHHoro craHgapta ACTM npu-
BeJeH B JOMOMHUTENBHOM NpUnoxeHun OA.

JononHutenbHble CCbINKU, BKIOYEHHbIE B TEKCT cTaHAapTa Ans ydeta 0COOeHHOCTEN HaUMOHanbHOM
craHgaptusauuu, BblaerneHbl KYPCUBOM.

JononHutenbHble TPeGOBaHNSA 1 NONOXEHWS, BHECEHHbIE B HACTOSLLMIA CTaHAAPT, BblAENeHbl NyTeM 3a-
KIIOYEHUSI UX B PAMKM U3 TOHKWX NTMHWIA, 8 MHPOpMaLMs ¢ OGbACHEHUEM NPUYMH BKIIOYEHUS 3TUX TpeboBaHMii
W NONOXEHW NpuBeaeHa B BUAE NPUMEHAHUIA.

ConocraeneHne CTPyKTypbl HaCTOSILLEro cTaHAapTa co CTPYKTYpon ykasaHHoro crangapra ACTM npu-
BEAEHO B AOMOSNHUTENLHOM npunoxeHun Ob.

HanmeHoBaHue HaCTOALLErO CTaHAapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSA YKa3aHHOTO CTaHaap-
Ta ACTM ansa npuseaeHus B coorsercraune ¢ MOCT P 1.5—2012 (noapa3saen 3.5).

CBefeHna 0 COOTBETCTBUU CChISTOYHOIO HaLMOHAaNbLHOro craHgapra craHgapram ACTM, ncnonb3oBaH-
HbIM B KQYECTBE CCbiSIOYHbIX B NpUMEHEeHHOM cTtaHaapte ACTM, npuBeaeHbl B 4ONONHUTENBHOM NPUIIOXKe-
Huu OB

5 BBEJEH BINEPBbIE
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lMpasuna npumeHeHUs HacMoswWe20 cmaHoapma ycmaroesneHbl 8 cmambe 26 ®edepanbH020 3aKOHa
om 29 uwHs 2015 2. Ne 162-©3 «O cmaHnOapmu3ayuu e Pocculickoli ®edepayuuy. NHpopmayus 06 u3s-
MEHEHUAX K HacmosieMy cmaHdapmy nybrnukyemcs 6 exxe200HOM (no cocmosHuo Ha 1 siHeaps mekyuje20
200a) uHghopmauuoHHOM yka3zamerne «HayuoHanbHbie crmaH0apmbly, a oghuyuarbHbili mekem u3meHeHull
U 110rpasoK — 8 E€XEeMeCsYHOM UHOPMayUuOHHOM ykadamerne «HayuoHanbHbie cmaHdapmebl». B criydae
nepecmMompa (3aMeHbi) unu omMMeHbl Hacmoswe20 cmaHdapma coomeememeyiowiee yeedommneHue bydem
onybrnukoeaHo 6 6ruxalilueM ebilyCKe €XEeMECSIHHO20 UHEOPMAaUUOHHO20 ykasamens «HayuoHarbHbie
cmanO0apmbi». Coomeemcemeyiouiasi uHgopmayusi, yeeOoMIeHUe U MeKCmMbl pasMewaomes makxe e UH-
¢hopmayuoHHol cucmeme obuie20 nosib308aHus1 — Ha oguyuanbHoM caiime ®edepanbHo20 azeHmemea o
MEeXHUYEeCKOMY pe2yniupoeaHuro U Mmempoisioauu e cemu inmepHem (www.gost.ru)

© CrangaptuHdopm, 2017

B Poccuiickon deaepauuu HaCTOSALLMIA CTAHAAPT HE MOXET OblTb NOMHOCTLIO UMM YACTUYHO BOCMPOU3-
BeAeH, TUPAXMPOBAH U PacNpOCTPaHEH B KAYeCTBE 0puLManbLHOro usaanus 6e3 paspewerusn deaepanbHoro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuUIO U METPONOTrMu
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CopepxaHue

O6nacTtb NpUMeHeHus
HopMaTuBHbIE CCbIMKM
TepMmuHbI U onpeaeneHns
CylHoCTb MeToAa
O6opynoBaHue u marepuansi
MoaroToBka K NPOBEAEHUIO UCTILITAHUI
MPOBEOAEHNE UCTIBITAHUM . . . . . . oottt et e e e e e e e e e e e e e e e e

O6paboTka pe3ynsTaTtoB
MpoTOKON UCNLITAHWUN

© O N A WN

MpunoxeHue OA (cnpaBovHoe) OpUrMHanbHbIM TEKCT HEBKMIOYEHHbIX CTPYKTYPHbIX 31E€MEHTOB
NPUMEHEHHOTO CTaHAapPTa ACTM. . ... . . e e e e

Mpunoxenune b (cnpaBoyHoe) CONOCTaBneHne CTPYKTYPbl HACTOALLIEro CTaHgapTa CO CTPYKTYpOn
NPUMEHEHHOro B HeM cTanaapTa ACTM .. ... ..

Mpunoxenune B (cnpaBoyHoe) CBeaeHns 0 COOTBETCTBUM CCbINNOYHOrO HALUMOHAaNbLHOTO cTaHaapTta
craHgaptam ACTM, ncnonb30BaHHbIM B KAYECTBE CCbINTOYHbIX B MPUMEHEHHOM
craHgapte ACTM



roCT P 57830—2017

HAULVWOHANBbHBLIWU CTAHAAPT POCCUNCKON GEAEPALMUMN

KOMMNO3UTbI

OnpepeneHue TenNONPOBOAHOCTU U TEMNEPATYPONPOBOAHOCTU METOAOM
aud depeHLManbLHOW CKAHUPYIOWEN KanopuMeTpUn ¢ TeMnepaTypHoOn Moaynauuen

Composites. Determination of thermal conductivity and thermal diffusivity
by modulated temperature differential scanning calorimetry

Nara BBegeHus — 2018—06—01

1 Obnactb NnpuMeHeHuA

Hacroswumin ctangapT ycraHasnueaet onpegeneHune KoahOUUMeHToB TENNONPOBOAHOCTU KOMMO3UTOB,
MaTpuLl NONMMEPHBLIX KOMMO3UTOB, CTEKNOOBPA3HbIX U KEPAMUIECKMX MATEPUANOB, a TAKKE TOMOTE€HHbIX, He-
NOPUCTbIX TBEPAbIX BELWECTB B UHTEepBane ot 0,1 Ao 1,0 B1/(m - K) ¢ noMoLubio anddepeHumnanbLHOU CKaHupy-
IOLLEN KanopuMeTpumn ¢ TemnepaTtypHon moaynaumen. M3 nony4eHHbIX 3HaYEHUIN paccUnTbIBAKOT KOadhduum-
€HT TeMnepaTyponpoBOAHOCTH, KOTOPbIN CBSA3aH € KOAhPULMEHTOM TENNONPOBOAHOCTU YEPE3 TENNOEMKOCTb
W NNOTHOCTb MaTepuana. KoahduumeHTbl TENNONPOBOAHOCTH U TEMNEPATYPONPOBOAHOCTU ONpeaensioT Ansi
OHOW UMM HEeCKONbKUX TEMMepaTyp B guanasoHe temneparyp ot 0 go 90 °C.

2 HopmaTtuBHble CCbINKU

B HacToSWEeM cTaHaapTe UCMONb30BaHA HOPMATUBHAA CCbINKA HA CReayowuin ctaHaapT:
FOCT P 55134—2012 (MCO 11357-1:2009) MnacTtmaccel. AuddepeHumansHas ckaHUMpyoLwasa kanopu-
meTpus (OCK). Yacte 1. O6wme npuHumMnbl

MpuMedaHue —Mpu NonNb3oBaHUU HACTOALLMM CTaHAAPTOM LienecooGpasHo NpoBepUTL AEHCTBUE CChINOYHBIX
CTaHZapToB B MHGOPMaLMOHHO cucTeMe OGLLEro NoMb30BaHWA — Ha oduLManbHoM caiite defeparnbHOro areHTCTsa o
TEXHU4YECKOMY PerynupoBaHuIo U METPONOruu B ceTu MHTEpHET Unu no exerogHoMy UHGOpMaLuUoHHOMY ykasaTento «Ha-
LMOHasbHblE CTaHAapThI», KOTOphIA ONYyGNMKoBaH NO COCTOSIHUIO Ha 1 SHBApPA TEKYLLEro roaa, 1 Mo BbiNyckam exemecsy-
HOro MHOPMaLMOHHOrO yKasaTens «HauuoHanbHble CTaHaapTbi» 3a TeKyLWwuil rod. Ecnn 3amMeHeH CCbiNodHbIN cTaHaapT,
Ha KOTOpbIi faHa HefaTWPOBaHHas CChifika, TO PEKOMEHAYETCA UCMONbL30BaTb AEHCTBYIOLLYIO BEPCUIO 3TOMO CTaHAapTa
C YYETOM BCEX BHECEHHLIX B AaHHYIO BEPCUI0 U3MEHEHWIA. ECnn 3aMeHeH CChINOYHbIN CTaHAaPpT, Ha KOTOpbIKA fAaHa aaTtu-
poBaHHas ccbinka, TO PEKOMEHAYETCS UCNONBb30BaTb BEPCUIO STOMO CTaHAapTa C YKa3aHHBIM BbilLe FOAOM YTBEPXAEHUS
(NpuHATUSA). Ecnn nocre yTBepaeHUs HACTOALLEro CTaHAapTa B CCLINOYHLIN CTaHAAPT, Ha KOTOPbLIK AaHa AaTUpoBaHHasn
CChINKa, BHECEHO U3MEHEHWe, 3aTparuBatoLLee NONoXeHNe, Ha KOTOpoe AlaHa CCbiNKa, TO 3TO NONOXEHUE PeKOMeHAYeTCA
NPUMeHsTb Ge3 yueTa AaHHOro M3MEHeHUs. ECrn CCbINOYHbI cTaHAapT oTMeHeH Ge3 3amMeHbl, TO NOMoXeHUe, B KOTOPOM
AaHa ccblfika Ha Hero, PEKOMEHAYETC NPUMEHATL B YacTuW, HE 3aTparuBaloLLeil 3Ty CChINKY.

3 TepMUHbI 1 onpepeneHus

B HacTosiLeM cTaHaapTe NPUMEHEHbI Cneayiowmne TePMUHbI C COOTBETCTBYIOLLMMU ONPeAeneHUsIMM:
3.1

aud depeHumanbHas ckaHupylowas kanopumetpus (ACK): Metoa, B KOTOPOM pa3HOCTb TEMSOBLIX
NMOTOKOB, NMOABEAEHHbIX K TUMMIO C UCNbITYEMbIM 0Opa3LIOM U 3TANOHHOMY TUITIIO, USMEPAETCA Kak DYHKUUSA
TeMmnepaTtypbl W/Unu BpEMEHU B NPOLECCe BO3AENCTBUSI HA UCNLITYEMbIN U STANOHHLIN 00pa3Lbl ynpasnse-
MOI TEMMNEPaTYPHON NPOrpaMmbl B YCTAaHOBIIEHHOW atmocdepe U Npu UCNOSNb30BaHUU CUMMETPUYHON N3Me-
PUTENBHON CUCTEMBI.

[FTOCT P 55134—2012, noapasaen 3.1]

M3paHue ocouumnanbHoe
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3.2

yAenbHaa TensioeMKOCTb NpU NOCTOAHHOM AaeneHumn: KonuuectBo TennoTel, Heobxogumoe Ans
TOro, 4tobbl yBENUUUTL TEMNEPATYPY €AUHULILI Macchl Marepuana Ha 1 K npu noCTOAHHOM AaBneHuu.
[FOCT P 56722—2015, noapasaen 3.6]

3.3 TOYHOCTbL U3MEPEHUN; TOYHOCTb pe3yrnkTaTta usMepeHms: BnmsocTb U3MEPEHHOTO 3HAYEHUSN K
UCTUHHOMY 3HAYEHUIO 3MEPSIEMOI BEMUYMHDI.

3.4 Tepmuyeckui aHanu3: pynna PU3MKO-XMMUYECKMX METOAOB aHanu3a, B KOTOPbIX U3MepsieTcs
Kakoe-nmbo husnyeckoe CBOWCTBO BeLLUEeCTBa Kak (PyHKUUS OT TEMNepaTypbl UNu BPEMEHU NPU NOMELLEHUU
BELLECTBA B YCITIOBUA KOHTPOSNIMPYEMOW TEMNEPATYPHOMU NPOrpaMmbi.

3.5 TemnepatypHas mogynsuus: lNpucraska, nobaensemas K Ha3BaHWUIO MeToAA, YTOObI NoAYepK-
HYTb, YTO Ha TPAAULMOHHYIO TEMMNEPATYPHYIO MPOrpaMMy HaknajblBaeTcA NepuoaM4eckn M3MEHsIoLwasncs
TemneparypHas nporpamma.

MpumeyaHue — TepMUHLI UCTIONB3YIOTCA B CBA3W C UCKIMIOYEHUEM CChINKW Ha cTaHaapT ASTM E473.

3.6 TennonpoBOAHOCTb: MOLUHOCTb TEMMOBOr0 MOTOKA, MPOXOASLLEro NPU PaBHOBECHbLIX YCIOBUAX
yepes eaunHULy nnowiaau u3nM4eckoro Tena, Npu €AMHUYHOM rpaaueHTe TeMneparypbl B HanpaesneHnu, nep-
NEHAUKYNAPHOM nnoLaau.

3.7 TemneparyponpoBOAHOCTL: OTHOWeEHME KoadhpuuneHTa TENNONPOBOAHOCTU K NPOU3BEAEHUIO
NSIOTHOCTM Ha YAENbHYIO TENNOEMKOCTb.

MpuMmeyaHue — TepMUHbI UCTIONB3YIOTCS B CBSI3U C UCKIIOYEHMEM CCBINOK Ha cTaHaapT ASTM E1142.

3.8 auddepeHumanbHaa CKaHUPYIOWAA KarOpUMETPUA C TeMnepaTtypHoOr Moaynsuuvei
(TM-OCK): PasHoBuaHOCTb AndpdepeHuManbHONM CKaHUPYIOLLER KanopumeTpum, kKotopasa obecneumBaeT Ha-
NI0XeHWe CUHyconaarnbHON passBepTku TeMNeparypbl Ha TPAAULUOHHYIO TEMMEPATYPHYIO MPOorpamMmy C IMHENR-
HbIMWU U3MEHEHUAMUN TeMMepPaTypsbl.

4 CywHocTb MeToaa

4.1 TennoemkocCTb 06pasua MoxeT ObITb ONpeaeneHa ¢ CNoNb30BaHMEM MOAX04a MOAYNALMK TEMNe-
paTypbl, B KOTOPOM Uccneayemelil o6pasel NOMELLAIOT B OCUUINMPYIOLLEE UMW NEPUOAUNYECKN NOBTOPSAIOLLIE-
ecsa TemneparypHoe none (0KONo cpeaHen TeMnepaTtypsbl), NnpueoasLlee K ocuunnupytowemy (nepuoguyecku
NOBTOPSAIOLLEMYCS) TENIOBOMY NOTOKY B 06pasey u u3 obpasua. TennoeMkocTb o6pasua MOXeT ObITb nonyye-
Ha 13 COOTHOLLUEHUA aMNNUTYAbl Pe3yNbTUPYIOLLIEro TENMOBOro NOTOKA K aMnnuTyae ocuunnupyoLlen (nepuo-
AUYeCcKn NMOBTOPAIOLLENCA) TEMNEPATYPbI, KOTOPas €ro NPOU3BOAUT. YAENbHYIO TeNn0eMKOCTb PacCYMTbIBAKOT
nocpeacTBOM OTHECEHUSt TENNOEMKOCTU K Macce obpasiia.

4.1.1 TOYHOCTb UBMEPEHUA TENNOEMKOCTH, MONTYYEHHON TAKUM METOAO0M, 3aBUCUT OT SKCNEPUMEHTarb-
HbIX ycrioBuii. B criyyae, korga Ha TOHkuin obpasel, NOMELLEHHbIN B TUreNb C BbICOKOW TEMNONPOBOAHOCTLIO,
BO3JEWCTBYIOT TeMnepaTypHOi ocumnnaumen ¢ ANWHHBIM NepuogomM (HM3KOW 4acTOoTOM), Npeanonaraercs,
41O B 06pa3Le 4OCTUraeTCa paBHOMEPHOE pacnpeaeneHue Temrneparypbl U pesynsTUpyoLwas TennoemMKoCTb
OyneT cpaBHUMA CO 3HAYEHUSAMU, NONTYYEHHLIMU APYIMMU, HEOCLUMMUPYIOLMMU METOAAMM.

4.1.2 B cnyyae, korga oauH KOHel, TorncToro oBpasua noMeLLaeTcs B OCUMNNNUPYyLoLLee TemnepaTypHoe
none ¢ mManeiM Nneproaom (BbICOKasA YacToTa), o6pasel, AOCTUTHET pacnpeaeneHns TemMneparypbl no AnvHe,
onpeaensaemon ero TeMnepaTyponpoBOAHOCTbIO.

4.1.3 MNonyyaeMble Takum 06pa3oM 3HAYEHUS] TEMMOEMKOCTU MEHbLLE, YEM B Crly4yae paBHOMEPHOrO
pacnpeaeneHusi TemnepaTypsl, U NPONOPLUOHANbLHbI KBaAPAaTHOMY KOPHIO M3 KO3 duumueHTa Tennonpoeoa-
HocTu obpasua. KoadhduumeHT TennonpoBoaHOCTU o6pa3sLa MOXeT ObITb NOnyYeH U3 3Ha4YeHU TEMNOEMKO-
CTW, U3MEPEHHOI AN TONCToro obpasua, AeCTBUTENbHOW TEMNOEMKOCTU TOHKOro obpasua u cepum reome-
TPUYECKUX U IKCNIEPUMEHTANbHbIX KOHCTaHT.

4.2 Ecnu K09dhPULMEHT TENNonNpoBOAHOCTM UCCreayeMoro oopasua MMeEeT HU3kne 3Ha4eHus, CpaBHU-
Mbl€ CO 3HAYEHUSIMW NPOAYBOYHOTO ra3a BOKPYr HEro, HeoBxoANMO UCMONBL30BaTh KOPPEKLIMIO, KOMNEHCUPYIO-
LLYI0 NoTepu Tenna Ans TONCTbix 06pasLos.

4.3 KoathpuumeHT TemnepaTyponpoBOAHOCTI PACCHUTLIBAIOT U3 ONpeaeneHHoro koadduumeHTa Tenno-
NPOBOAHOCTU, YAEMNbHON TENIOEMKOCTM U MIOTHOCTU uccrnegyeMmoro obpasua.

2
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5 ObopypoBaHue U MaTepuansi

5.1 Mpubop anddepeHUnanbHOW CKaHUPYIOLEN KanopumeTpun ¢ TeMnepaTypHoOn Moaynsuuen, co-
crosiwumn u3 5.1.1—5.1.6.

5.1.1 UcnbiTatenbHbln MOAynb AudchepeHumnanbHOi CKaHUPYOLLEH KanopuMETPUnM, COCTOALLMI U3:

- neyu, NOo3BONAILLEN NPOBOAUTL PABHOMEPHbLIE KOHTPONMPYEMbIE Harpes/oxnaxaeHue obpasua ans
ucnbITaHW N oBpasua cpaBHEHWUA NPU NOCTOSHHOW TemnepaType Uiu Npu NOCTOSAHHOW CKOPOCTU B pamkax
MCNOMb3yEMOrO B JaHHOM METOAe TeMNepaTypHOro MHTepBana;

- TemnepaTypHOro garymka (Unu Apyroro UCTOMHUKa CUrHana) ¢ BO3MOXHOCTbIO ONpeaeneHns Temnepa-
Typbl 06pasua ¢ paspeweHuem 0,01 °C;

- AnddpepeHumnanbHOro Aar4ymka, No3BoNsALWEro 4eTeKTUPOBaTb PA3HOCTb TENIOBOrO NOTOKA MEXAy
obpa3suom Ans ucnbiTaHun u 06pasuomM cpaBHeHus, pasHyio 0,001 Br;

- YCTpOWCTBA ANA NOAAEPXKaHUA TEMMepaTypbl NPOAYBOYHOTO MHEPTHOTO rasa (a3ora), paBHOW Temne-
paTtype uamepeHun, npu ckopoctu notoka (50 £ 10) Mn/MuH.

5.1.2 TemnepaTypHbI KOHTPOMNEpP, cnocOobHbIN 3agaBarb ONPEeAeNeHHyl TemnepaTypHyl npo-
rpaMmmy:

- M3MEHEeHWe TemnepaTypbl Ne4Yn Mexay BbiOpPaHHbIMU TEMNEPaTYPHbLIMU NpPeaenamMu Co CKOPOCTbIO,
paBHoW 1 °C/MuH;

- U30TEPMUYECKYIO BbIAEPXKY B TeMnepaTypHoM uHtepsane ot 0 4o 90 °C ¢ TOYHOCTbIO 3afaHus TeM-
neparypsl £ 0,1 °C;

- U3MEeHeHue Temneparypbl N0 CMHycouaanbHOMY 3akoHy ¢ amnnutyaou ot £ 0,2 °C go £ 0,7 °C u ne-
puogom ot 60 o 100 cekyHa (dactotom ot 10 4o 16 mIL).

MpuMedaHune — BepxHuid npeaen 3Ha4eHnid KoadduLUeHTa TennonpoBoAHOCTH, U3MEPAEMbIN AaHHBIM Me-
TOAOM, MOXET BbITb paclumpeH go 4 Bt/(M - K) npu BoaMoxHocTU npubopa NpoBOAUTL M3MEPEHUA C NEPUOAOM, PaBHbIM
20 cekyHpam (4acToToit 50 MI'L).

5.1.3 YcTpoiicTBO ANA nepecyeTa, cnoco6HOe NEPEBOAUTL IKCNEPUMEHTANBHO NONyYaemble xapakre-
PUCTUKU TEMNEepaTypHOI MOAYNALMKM U CUrHana, CMOAYNUPOBAHHOIO BHYTPK o6Gpas3ua TennoBoro noToka, B
TpebyeMble MOHOTOHHbLIE 3HAYEHMA TENNOEMKOCTU (NPeanoYTUTENBHO B eanHuuax mIhx/°C), yaenbHon te-
NNOEMKOCTU [NpeanovTuTenLHO B eanHuuax Ih/(r - K)] u cpegHen Temneparypbl MU3MEpPEHUs C 38 aHHOW TOY-
HOCTbIO U MPELU3NOHHOCTBIO.

5.1.4 Ycrponcteo cbopa AaHHbIX, NO3BONSAOLIEE COOUPaTb, XPaHUTb U BU3yanu3npoBaTb U3MEPEHHLIE
U/Unu pac4eTHble 3HAYEHUSA CUTHATOB.

5.1.5 Oxnaxaatowian cuctema, No3BONAIOLAsA NPOBOAUTL OCLMIIMPYIOLLIEE HArpEBAHUE UMW OXIaXKae-
HWe CO CKOPOCTbIO He Bonee 3 °C/MUH.

5.1.6 Cucrema nogayum asoTa unu Apyroro MHEPTHOTO ra3a C HU3KOM TEMNMONPOBOAHOCTLIO CO CKOPOCTbLIO
noTokKa, paBHomn 50 MN/MUH.

MpumedaHune — Menunid, 0BbIYHO UCTIONB3YEMbIi NPOAYBOYHbINA ra3, He NPUMEHUM ANS AaHHLIX Lenei Bcnea-
CTBWE ero BLICOKOW TErnonpoBOoAHOCTU, NMPUBOASALLEN K YMEHbLISHNIO nccreayeMoro TeMnepaTypHoro uHTepseana, npe-
LIM3NOHHOCTM U TOYHOCTU U3MEPEHUS.

5.2 Becbl ¢ HaubonbLUMM NpeaenoM B3BELLMBAHMS, He MeHee 200 mr, AnA B3BelUMBaHMA 06pasLoB
W/nnu TUIMe C KpblLKaMu U T. 4., ¢ paspeLueHmem + 0,01 mr.

5.3 MukpoMeTpbl Unu apyrue ycrponctsa c ueHow genexnusa 0,01 MM ansa uamepeHus pasmepos 06-
pasuos ot 0 40 8 mMm.

5.4 CancupoBeblil kanuOPOBOYHBIA AUCK MAcCol B MHTepBane ot 20 Ao 30 mr.

5.5 KanuGpoBouyHbIii maTepuan u3 nonucTupona Ans KanubpoBKW TENMONPOBOAHOCTU, C U3BECTHLIMU
3HaYEHUAMU KO PULIMEHTA TEMNONPOBOAHOCTU U TENNOEMKOCTH, B (hOPME NPAaBUIbHOTO LIMNUHAPA AUaMET-
pom (6,3 £ 0,2) mm u TonwmHou (3,5 £ 0,3) MMm.

5.5.1 Ob6pa3seL CpaBHEHUS ANA U3MEPEHUI YAENbHOW TENNOEMKOCTM, U3rOTOBMEHHbI M3 TOTO e Ma-
Tepuana, u4to u KanubpOoBOYHLIN MaTrepuan, u3 NONMCTMPOna, Ans KanMbpoBKKU TEMNONPOBOAHOCTM B hopme
MPaBMIIbHOTO LMAUHAPA Mnu gucka gnametpom (6,3 = 0,2) Mm u TonwuHoim (0,4 £ 0,1) Mm.

5.6 AnOMUHKUEBBIN AUCK AnaMeTpom 6,3 MM 1 TonwmHoi 0,01 MM MNK TOHbLLIE.

5.7 Turnu ¢ KpblLKaMu, ABMAOLWUMUCSA MHEPTHLIMKU K 00pasuy, NoaxoasLlein KOHCTPYKLMU, NO3BO-
naoLwei nomeLars obpasel And UCMbITAHWA B ONPEeaeneHHble YCNOBUA B COOTBETCTBUM C JaHHbIM CTaH-
JapTom.
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5.8 CunukoHOBasi cMaska Ans ynyylleHus Tennonepesadmn, He MMEIoLLas TENMoBbIX NEPEXOAOB B TEM-
nepaTtypHoM uHTepsane ot MuHyc 10 °C ao nntoc 100 °C.

MpumevarHne — CunukoHOBOE Macro ¢ BA3KOCTLIO okono 1 Ma - ¢ (10 MNya3) aenseTca NnogxoAsLUM AN fAaH-
HOro metoza.

5.9 Npn HeoBXx0AMMOCTN MOXHO UCMONbL30BATL CMEAYIOLMe A0ONONHUTENbHBIE NPMBOPLI U MaTepuans,
ABNAIOLLMECH NOME3HbIMMU ANA 4AHHOIO ONpeaeneHus.

5.9.1 lNMonumepHblii Matepnan G U3BECTHOW TEMONPOBOAHOCTLIO B ¢hopMe NPaBMNLHOIO LMUNAMHAPA
puametpom (6,3 £ 0,2) MM 1 TonwmHow (3,5 £ 0,3) Mm.

5.9.2 O6paseL CpaBHEHUA ANA U3MEPEHUS YAENbHOW TENNOEMKOCTU, U3rOTOBMEHHDBIN U3 TOTO XKe maTe-
puana, 4To 1 NONMMEPHbIN MaTepuan, ¢ M3BECTHOW TEMMONPOBOAHOCTLIO (U3 NyHkmMa 5.9.1) B BUAE npasusb-
HOro yunuuapa guametpom (6,3 £ 0,2) mm u TonwuHou (0,4 £ 0,1) mm.

6 MNopgroroBka K NPOBeAEHUIO UCTILITAHUN

6.1 BblOupaloT ABa NpaBUnbHbLIX LUAMHAPA HOMUHANbBHLIM AuameTpom 6,3 Mm. MepB.hii o6Gpasel aon-
YKEH UMETb HOMUHaNbLHYIO TonwuHy 0,4 MM, a BTopoit — 3,5 MM. Takue 06pa3ubl Haubonee yaobHo nonyyarb
nocpeacTBOM HapesaHus LUNUHAPUYECKOro npyTka anameTpom 0,25 aionma (6,35 Mm), saBnstoLlerocs pac-
npocTpaHeHHo hopMoi maTepuana.

MpumedaHus

1 MoryT 6bITb UCMOMb30BaHL! APyre MeToAbl MPUroTOBNEHUS 06pa3LoB, Kak Bbipe3aHue U3 NMCTOBOW 3aroToBKW ¢
MOMOLLbIO YUTUHOPUYECKO20 HOXa, NHCTPYMeHTanbHas obpaboTka 3aroToBkM Unu opMoBKa.

2 BcnepcTtaue TOro, 4To pasmepbl 06pasLoB, UCMONb3yeMblX B TEPMUYECKOM aHanuae, coctasnsatT oT 10 go
100 mr, HeobxoauMO y6efuTbes, YTO AN U3MEePEHU UCNONL3YIOTCA FOMOreHHas Wunu npegcrasuTenbHas Npobbl Uc-
crneayemoro mMatepuana.

6.1.1 OcHoBaHus UMNMHAPOB 06pa3sua ANA UCNLITAHWI NONUPYIOT A0 rMaakMX U NNockonapannenbHbIX
(B npeaenax + 30 MKM) MOBEPXHOCTEN HaXaa4YHOW Gymaron ¢ pasmepom 3epHa 30 mkm (600 rpur).

6.2 Mpubop kanubpytoT no Temneparype cornacHo MOCT P 55134—2012 (noapasaen 8.3), ucnonb3ys
B KQ4eCTBE KanMbpoBOYHOrO Marepmana uHanui co CKOPOCTbIO HarpeBaHus 1 °C/MuH.

6.3 Mpubop kanmbpyloT NO YyBCTBUTENBLHOCTH (MO TennoTte) cornacHo MOCT P 55134—2012 (noapas-
Aen 8.4), ucnonb3ys B kKa4€CTBE KANMOPOBOYHOTO MaTepuna UHaUN.

6.4 Mpubop kanubpyloT ANs U3MEPEHUSI TEMNOEMKOCTU COMMACHO UHCTPYKLMKU NO IKCnnyarauuu npu-
6opa C MCMOMb30OBaHUEM M30TEPMUYECKUX YCNOBUI (B cepeanHe TeMnepaTypHOro MHTepBana, B KOTOPOM
NNaHUPYETCA NPOBEAEHME U3MEPEHUIA) U cancdmpoBOro kKanMbpoBOYHOTO matepuana (noapasaen 5.4) ¢ am-
nnutyaoi £ 0,5 °C n nepmogom 80 cekyHa (yacrortoii 12,5 mIu).

7 NpoBegeHue ucnNbITaHNA

7.1 UsmepsioT K0a(hdULUMEHT TENNONPOBOAHOCTU NPU KBA3UM3OTEPMUYECKUX YCITOBUSAX NPU BbiOGpaH-
HOW onepaTtopom Temneparype B uHTepsane ot 0 4o 90 °C. Ecnu TpebyeTtca uamepeHue npu apyroi no6asoy-
HOW TeMnepaTtype, NpoLeaypy NOBTOPAIOT U NPU ITON TeMneparype.

7.2 OCHOBHbIM HAOOPOM 3KCNEPUMEHTANBHBLIX YCIIOBUI ANA KAXA0ro N3MEPEHUSA ABNAETCA:

- BbIGpaHHbIl pexuM usmepenus B pexxuMe [CK ¢ TemnepatypHoi Mogynsauuen U 3anucblo curHana
TENnoemKocTH;

- AOCTWXeHUe paBHOBECHbLIX YCNOBUI NPY BbIOPAHHON onepaTopoM Temneparype;

- MOAynupoBaHMe U3MeHeHu Temneparypbl ¢ amnnutygon = 0,5 °C u nepuogom (P) 80 cekyHa
(12,5 Ml'y) (cm. npumedaHue K nyHkmy 5.1.2);

- BbDKMAAHME 15 MUHYT ANA 4OCTWXKEHUA PABHOBECUA U 3anuCb cpeaHen Temnepatypsl (7) n yaenoHou
TEeNN0EeMKOCTH (Cp) unu kaxyuieuca tennoemkoctu (C).

7.3 Onpeaensior KanMOPOBOYHbLIM (haKTOP TENNONPOBOAHOCTH, D.

7.3.1 BssewwmBaiotr ToHkui (0,4 MM) KanMBPOBOYHLIN AUCK (M3 NOAUCTUPONA UNKN APYroro Marepu-
ana) u 3anucbiBaloT 3Ha4YeHUe maccol, m. NonyyeHHoe 3Ha4YeHUe BHOCAT B NPOrpaMmy ynpasneHus npu-
60opomM. TOHKMIT KanMOGPOBOYHbIA AUCK U3 NONUCTMPONA NOMELLAIOT B CTAHAAPTHLINW anioMUHUEBbIR TUTENb
C KPbILLIKOW.

4
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7.3.2 MomewatoT Turens ¢ obpasyom B npubop ACK Ha ceHcop anga obpasua. Ana obpasua cpaBHEHUSA
MCMOSb3YIOT NYCTON antOMUHUEBBIN TUTENb C KPbILLKOW.

MpuMmevyaHune — [ANA JOCTWKEHUA HaUNYYLLMX Pe3ynbTaTOB WCMOMb3YHOT TUMMN C Kpblkamu ANns o6pasuoB
CpaBHEHWS U AN UCMbITaHWIA ¢ pasHuLUel macckl B npegenax £ 0,1 Mr.

7.3.3 V3amepaloT TennoemkoCTb TOHKOro KanubpOBOYHOrO AMCKA, UCMONb3yA YCMNOBMA, OMUCaHHbIE
B 7.2. 3anucbIBaloT 3Ha4YEHNe yaenbHOW TeNMOEMKOCTH (Cp) B eanHuyax Ix/(r - K).

0l pnmevyaHne — Kak KpVITepI/IVI npaBUITbHO NpoBeeHHOro usMepeHud, nonyvyeHHoe 3Ha4vyeHne y,qeanoﬁ Ten-
NOEMKOCTU MOXET OblITb CpaBHEHO C nuTepaTypHbIMU AaHHBIMU, YKa3aHHBIMWU B Ta6nwue 1.

7.3.4 BsewwuBatoT TONCTLIA (3,5 MM) KAanMBGPOBOYHbLIN AUCK U3 MOMMUCTMPONA; 3anUChbiBalOT 3HAYEHNE
Macchbl, m; NOMYyYEHHOE 3HAYEHUE BHOCAT B NPOrpaMMy yrnpasneHus npudopom.

7.3.5 UamepstoT u 3anuceiBator gnametp (d) u anuHy (L) kanmbpoBovHoro obpasua u3 nonucrupona.

7.3.6 [OCK-ceHcopbl o6pasua u cpaBHEHUA CMa4YMUBaKOT CUITMKOHOBbLIM Macnom. Ha Kaxkablil CEHCOop Mo-
MeLLAOT TOHKUIA aniOMUHUEBLIV AUCK. Ha antoMUMHUEBDLIN AUCK, MOKPLIBAKOLLMI CEHCOpP Ana obpasua, akkypar-
HO MOMELLAIOT TONCTbIN 06pasel; (HUXKHASE CTOpOHA KOTOPOro 6bina npeaBapuTenbHO CMa3aHa CUNTMKOHOBLIM
Macriom).

MpumMmeyaHunqa

1 HeoBxognmo ybeanTsCs, YTO CUITMKOHOBOE Maciio He N3MeHsIeT XapakTepucTuK obpasia Ans UChbITaHWiA.

2 [Onsa ypaneHus kakoro-nmbo nabbiTka CUIIMKOHOBOrO Macra MoXeT OblTb MCMONb30BaH Banuk U3 BaThkl, NpeaBapu-
TENbHO CMOYEHHBIA CUITMKOHOBBLIM MacrioM U NPoAaBMeHHbIA Mexay nanbLamMu.

7.3.7 VamepsatoT KaxkyLLyoCs TeNNOemMKOCTb obpasiua CornacHo yCnoBusiM, YKa3aHHbIM B MyHkTe 8.2.1.
3anncbIBalOT 3HaAYEHMA KaxyLenca Tennoemkoctu (C) B eanHuuax mIx/°C.

7.3.8 Ncnonb3ya 3HadeHus P (cm. 7.2), Cp (cMm. nyHKT 7.3.3); m, L n d (cm. nyHKTbl 7.3.4 1 7.3.5), paccyu-
TbIBAIOT HAOMIOAAEMbIN KOIPDULIMEHT TENNONPOBOAHOCTU (Ay) ANA MOMMCTMPONA, UCMONb3YA ypaBHeHue 1
(cm. 8.1).

7.3.9 OnpegensioT sHaveHuss KoadpuumeHTa TeNNONPOBOAHOCTH nonmcTupona (A,) AN COOTBETCTBY-
e Temnepatypsl (7) (M. 7.2) u3 Tabnuupl 2, Npu HEOBXOAUMOCTU MPOBOAAT FNIMHEWHYIO MHTEPNONAUUIO
AN NONyYeHUs NPOMEXYTOUYHbIX 3HAYEHUI.

Tabnuya 1— 3HauyeHus ygernbHOW TENOEMKOCTU NonucTmpona

TemnepaTypa
YaenbHas TennoemkocTb, Ix/(r - K)*

(°C) (K)

6,8 280 1,1326

16,8 290 1,1775

26,8 300 1,223

36,8 310 1,2691

46,8 320 1,3156

50 323,2 1,3305

56,8 330 1,3626

66,8 340 1,41

76,8 350 1,4577

86,8 360 1,5056

96,8 370 1,5539

* 3HaveHus, npuBefeHHble B Tabnuue, nonyveHsl nNpu cneyuanbsHbIX BLICOKOTOYHBIX YCNOBUAX U3MEPEHUS U
ABNATCH HEAOCTUXUMBIMW U HENPUMEHUMbIMU ANS AaHHOrO METoAA.

7.3.10 Vcnonb3ys 3Ha4YeHus A (NyHKTa 7.3.8), 3HaueHune A, (MyHKTa 7.3.9) n ypaBHeHue 2, paccyuTbiBa-
IOT KanMOpPOBOYHYIO KOHCTAHTY ANSA TeNNonpoBoaHocTu (D) n ans temnepartypsl 7.

MpuMevyaHue — TunudHble 3HadeHua ansa D HaxogsaTea B uHTepsane ot 0,0100 go 0,0500 Bt/(M - K).
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7.4 OnpeaensaioT kKOS MULMEHT TENNONPOBOAHOCTU 06pa3ua Ans UCNbITaHWIA.

7.4.1 BspelunBaioT TOHkMI (0,4 MM) 0Bpasel AnA UCTLITAHMIA U 3aMUCbIBAIOT 3HAYeHWe maccel, m. lMo-
ny4YeHHOe 3HaYeHne BHOCAT B NporpaMmy yrnpaeneHusi npubopom.

7.4.2 B cTaHaapTHbIN antoMUHUEBBIN TUTEMNb C KPbILLKOWM MOMELLAIOT TOHKUI obpa3sey AN UCNbITAHWA.

7.4.3 B npubop [ACK Ha ceHcop ans obpasua nomeLyator Turens ¢ obpasuyom. Ha ACK-cencop obpasua
CpaBHEHUS MOMELLAIOT MYCTON antOMUHUEBBINA TUTENb C KPbILLKOR.

MpuMedaHue — [N JOCTUXKEHUA HaUMYYLLNX Pe3ynbTaToB UCNONb3YIOT TUIMK C KpblwkaMu Ans obpasuos
CPpaBHEHUS 1 ANSA UCTILITaHUIA ¢ pa3HuLeit Macchl B npegenax + 0,1 Mr.

Tabnuua 2 — 3HayeHnsa KosdduLMeHTa TennonpoBogHOCTM NoNUCTUpona

Temneparypa KoathhuumeHT TennonpoBoAHOCTH,
(°C) K Bt/(m - K)*
-13 260 0,148
0 273 0,1506
7 280 0,1514
20 293 0,1529
27 300 0,1539
47 320 0,1562
67 340 0,1582
87 360 0,1605
97 370 0,1616
86,8 360 1,5056
96,8 370 1,5539
* BHayeHus, NpuBeaeHHbIe B Tabnuue, nonyyeHs Npu cneLyuanbHbIX BbICOKOTOYHBIX PaBHOBECHBIX YCIOBUAX U3-
MepPEeHUs 1 ABNAKTCA HEAOCTMXUMBIMU 1 HENPUMEHUMBIMU NS JaHHOTO MeToAa.

7.4.4 N3mepstoT yaenbHYIO TENNOEMKOCTb TOHKOTO 06pasua aAns UCnbiTaHui, UCNOSb3ya YCNOBUS, OMNKU-
CaHHble B NyHKTEe 7.2.1. 3anucbIBalOT 3HAYEHNE yaEnbHON TEMNOEMKOCTU (Cp) B eanHuuax o/(r - K).

7.4.5 B3sewmBatoT TONCTLINA (3,5 Mm) 06pasey Ans UCNbITAHWUM, 3anNUCbIBasA €ro 3Ha4eHue Maceol, m.

7.4.6 Wamepstor n 3anuceiBatot guametp (d) u anuny (L) obpasua Ans ucnbitTaHun.

7.4.7 Ha OCK-ceHcopbl o6pasua Ans ucnbiTaHus n obpasua CpaBHEHUSI HAHOCAT HEOONbLUYIO Kanmio
CUNMKOHOBOIO mMacna. Hag kaxaoi Kannen macna Ha CeHCOpe MOMELLAIOT TOHKMI antioMUHUEBLIN AnCK. Ha
antoMUHUEBLIN AMCK, MOKPbIBAOLWMIA ceHcop ansa obpasua (cm. npumedarHus 1 u 2 k nyHkmy 7.3.6), akkypar-
HO MOMeLLAIoT TONCTbIN 0bpaseLl (HXKHASA CTOPOHA KOTOPOro Obina npeasapuTensHO cMa3aHa CUAMKOHOBLIM
Macrnom).

7.4.8 N3mepstoT KaxKyLLyCsa TENNOEMKOCTb 06pas3ua Anst UCMbITAHWIA COrMAacHO YCNOBUAM, YKa3aHHbIM
B MyHKTe 7.2.1. 3anucbiBaOT 3HAYEHUS KaxyLienca TennoeMkoctu (C) B eauHuuax mx/°C.

7.4.9 Vcnonb3ysa 3HaueHus P (nyHkTta 7.2.1), Cp (nyHkta 8.4.4); m, L v d (nyHkTOB 7.4.6 1 7.4.7), pac-
CUMTLIBAIOT HabnoAaeMblin KOI(MULMEHT TENNONPOBOAHOCTU (Ay) ANA oGpasua Ans UCTLITaHUIA, NCMOMb3Ys
ypaBHeHue 1 (cm. 8.1).

7.4.10 PaccuuTbiBalOT 3Ha4YeHUA koadhpuumeHTa TennonpoBoaHOCTU 0B6pa3ua Anst CnbITaHui (A), uc-
nonb3ys 3Ha4YeHus Ay (NyHkTa 7.4.9) n D (nyHkTa 7.3.10) u ypasHeHue 3.

7.4.11 3anucbiBalOT 3HayeHUa KoI(PPULUMEHTOB TENNONPOBOAHOCTM (A) M TemneparyponpoBOA-
HocTu (o) npu Temneparype (7T) kak cpeaHee 3HaYeHne AByX napannenbHbIX usmepeHui. Takxe 3anucbiBatot
WHTEpBan 3MepeHnin Mexay BbICOKUMU U HU3KUMU 3HAYEHUAMMU.

7.5 Kputepun npoussoautenbHoOCTH npudopa:

- UCMONb3yeMbIii MPUBOP CYUTAETCA NPUTOAHLIM ANA AAHHOMO METOAA, €CIM 3HaYeHus KoapPULUEHTOB
TEennonpoBOAHOCTH ANsi NOAX0AALLEro Matepuana cpasHeHus HaxoaaTtesa B npeaenax 10 %.

6
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8 ObpaboTka pe3ynbraToB
8.1 Habniogaemblin KO3 MULMEHT TENNTONPOBOAHOCTH Ay, BT/(K - M), paccuutsiBalot no dopmyne
Lo = (8LC?)/ (CpmdzP), )

rae L — pnuHa obpasua, MM;
C — KaxyLwjasaca Tennoemkoctb, MIK/K;
Cp — yaenbHas TennoeMkocTb, Ix/(r - K);
m — macca Toncroro obpasua, Mmr;
d — pwamertp Toncroro obpasua, Mm;
P — nepuog, c.
n puMedYyaHune — |_|pI/I pac4eTax NCNONb3YHT BCE AOCTYNHbIE 3HAa4YeHUA nocne 3anATon Kak Y U3MePEHHbIX, TaK "

Y NPOMEXYTOUHbIX BENTUYNH. OKOHYaTeNbHbINA pesynerat OoSmKeH 6bITb OKpyrneH 40 ABYX 3Ha4Yallux Ynucen B CtTaH4apTHOM
OTKITOHEHWU, KaK NOKa3aHOo B pasjene 10.

8.2 KannbpoBO4YHY KOHCTaHTY Ansa ko3dduumeHTa TennonposoaHoct D, BT/(m - K), paccuntbiBatot
no copmyrne
1
D=(kgh )2 =%,, @)

rae A, — KO3 PULIMEHT TENNONPOBOAHOCTM MaTepuana cpasHeHus, BT/(K - m).
8.3 KoadhdmumeHT TennonpoBogHoCTH 06pasua Ans UCMbITAHWIA A PaCCYMTBLIBAIOT Mo chopmyrne

1
ho — 2D+ (22 — 4D))2

A= . 3
5 3

8.4 KoapduymeHTt TemnepatyponpoBOAHOCTU o PACCHUTLIBAIOT MO hopmMyne
o = (mhd2L)/ (4C,m). 4)

9 lMpoTokon ucnbiTaHN

[pOoTOKON UCNbITAHMI AOMMKEH COoAEepXKaTb CreayoLLYy0 MHOPMaLMIO:

- MOMHYI0 UAEHTUUKALUIO U ONUCaHUEe UCCNeayemMoro Matepuarna, BKodasi UCTOMHUK, OTKyAA OH Mo-
NyYeH, Ko NMPOU3BOAUTENS U ONUCAHNE BCSIKON TEPMUYECKOW U MEXAHWYECKON NPOGONOATrOTOBKY;

- onucaHue npubopa, Ha KOTOPOM NPOBOAUINIOCH UCMBITAHUE, B YACTHOCTU NPOU3BOAUTENL U HOMEP
Moaenu;

- onucaHwe npoLeaypbl KanuGpOBKK, BKIKOYAS MOMYyYEHUE KOHCTAHT AN KanmbpoBKu, Takux kak D;

- pasmepbl obpasua, Bknovaa guameTp, AnvMHy U Macey;

- cpefHee 3HayeHue KoadhduuymeHToB TennonposogHocTn (Bt/(M - K)) u TemnepatyponpoBOAHO-
¢t (MM2/C) Npu U3MepeHHbIX TeMNepaTypax;

- cneuuansHO AaTMpPOBAaHHYIO BEPCUIO UCMONbL30BAHHOIO cTaHgapTa.
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Mpunoxexue 1A
(cnpaBoyuHoe)

OpUrMHanbHbIN TEKCT HEBKITHOYEHHbIX CTPYKTYPHbIX 3/IEMEHTOB
npuMmeHeHHoro ctaHgapta ACTM

OA.1

1 O6nacTb NpUMeEHEeHUA

1.2 B HacToslleM CTaHfapTe UCMOoMb3yloTca efuHULBl MexayHapoaHoi cuctembl CA. [daHHble, NpuBegeHHble B
cKkobkax, ykasaHbl TONbKO 4S5 MHPOPMALMOHHBIX Lienei.

1.3 B HacTosALWeM cTaHAapTe He NpeayCMOTPEHO paccMOTPeEHNE BCEX BONPOCOB obecneqeHns 6e3onacHoCTH, CBs-
3aHHbIX C ero NpuMeHeHneM. Monb3oBaTens HaCTOSLLEro CTaHAapTa HeceT OTBETCTBEHHOCTb 3a YCTaHOBIIEHWE COOTBET-
CTBYIOLYWUX NpaBUN NO TEXHUKE 6€30NacHOCTU U OXpaHe 310pOoBbLS, a TaKKe ONpeaenseT LuenecoobpasHoCTb NPUMEHEHNS
3aKoHoAaTeNbHBIX OrpaHUYeEHWii Nepes ero MCcnonb3oBaHUeM.

OA.2

3 TepMuHbLI M onpeaeneHun

3.1 OnpeaeneHus.

3.1.1 CneuyunanbHble TEXHUYECKUE TEPMUHBI, UCTIONb3YeMbIe B HACTOSALLEM AOKyMeHTe, onpeaeneHsl B ACTM E473,
ACTM E1142, ACTM E2161, B ToM uucne kanubposka, AuddepeHynancHas ckaHupylowan KanopumMeTpus, Tennoem-
KOCTb, MOAYNMPOBaHHaA TemnepaTtypa, TOYHOCTb, KOHTPOSIbHbLIA Marepuarn, OTHOCUTESIbHOE CpeHeKBagpaTudHoe OT-
KNOHeHWe, NOBTOPAEMOCTb, BOCNPOU3BOAUMOCTL, YAENbHasa TEMNOEMKOCTb, CpefHeKBaapaTUYHOE OTKNOHEHUE, TepMu-
Yeckunih aHanu3, ko3 ULMEHT TENNONPOBOAHOCTU U TEMMONPOBOJHOCTb.

OA.3

5 3HauyeHue u npumeHeHue

5.1 KoathduLMeHT TennonpoBOAHOCTU SABISETCA MONE3HBIM NapaMeTPOM, XapaKTepU3yHoLWUM CKOPOCTb NPOXOX-
[ eHUs TEMNnoBoro NoToka Yepes Marepmarn.

5.2 Pesynbrathl, Nony4YeHHbIe ¢ MOMOLLBIO JaHHOrO cTaHfapTa, MOryT 6biTb MCNoNb30BaHLI NpU pa3paboTke U Uc-
CrefoBaHNAX MaTepuaros, OLEHKe UX 3KCMyaTaLUOHHbIX XapaKTepUCTUK, MPOM3BOACTBEHHOM KOHTPOSEe W OLEeHKax pu-
cka TepMUYeCKU HecTabuNbHbIX MaTepuanos, a Takke Npu oLeHKe cteneHn pucka (cm. ACTM E1231).

OA.4

6 OrpaHuuyeHUs MeToAAa

6.2 PacueTbl k0adhPULMEHTOB TEMNONPOBOAHOCTW TPeOYIT 3HaHWS reoMeTpumn obpasLoB. [ns fgaHHOro MeToga
HeobxoAUMBI onpefeneHHbie pasmepsl 1 dopma obpasla. [Ans pacuetos MOryT BbiTb MCMOMb30BaHE! OTNIUYHBIE OT ONK-
CaHHbIX B CTaHAapTe reoMeTpuu 06pasLioB ¢ NoaxoasLUel MogudmnkaLmei ypaBHEHUA AnNs pacyera.

OA.5

10 Metoamka
10.5.2 MoaxoaswWwuin matepuan cpaBHeHWs onucaH B pasgene 12.

OA.6

11 BbluncneHus

11.5 MNpuMep BbIYUCNIEHMIA:

11.5.1 Ecnu cneaytowmii psig, 3HadeHUid Obln UsMepeH Ans Matepuana A5 KanMbpoBKW TEMNONPOBOAHOCTM Mo-
NUCTUpPONa, 3Ha4YeHne Ans Ag 13 ypaBHeHUsi 1 NpUHUMaET BUA.

L = 3,45 mm,

C = 61,65 mOx/K,

C,J =1,20 Ox/(r - K),

m=127,0 wr,

d=6,73 MM, n

P=80c,

Toraa:

Ag=(8-3,45 MM - 61,65 MOx/K - 61,65 mOx/K) / (1,20 IKAT - K) - 127,0 Mr - 6,73 MM - 6,73 MM - 80 c)

€ y4eTom Toro, yto: 1 BT =1 [Dx/c,

Torga:

Ag = 10,1900 Br/(m - K).

11.5.2 Tpu ucnonbsoBaHnn sHaveHns A, = 0,1552 BT/(M - K), nepecuntaHHOro n3 sHaueHuii Tabnuusl 2 npu 38,5 °C,
BEMNUYMHBI A, B3ATON U3 NyHKTa 11.5.1, cornmacHo ypaBHEHUIO 2 nonyvaem:

D =(0,1900 Bt/(M - K) - 0,1552 BT/(M - K))*5 - 0,1552 Br/(m - K) = (0,1717 — 0,1552) Bt/(Mm - K),

D =0,0165 B1/(M - K).
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11.5.3 Ecnu ansa neenegyemoro obpaslia nonyyeHo 3HadeHune koadduuneHTa TennonpoBoAHOCTH, PaBHOE:

Ao =0,2821 /(M - K), To npuMeHsis ypaBHeHwne 3.

A =10,2821 Bt/(m - K) — (2 - 0,0165 B1/(m - K)) + ({0,2821 B1/(m - K) - 0,2821 B1/(m - K)} — {4 - 0,0165 B1/(M : K) -
-0,2821 BT/(M - K)})25] /2 BT/m - K,

) ={0,2821 - 0,0330 + (0,07958 — 0,01862)°-3] Br/(m - K)/2,

A =[0,2491 + 0,2469] Bt/(™m - K)/2,

A =0,248 Bt/m - K.

11.5.4 V3 ypaBHeHus 4:

o =(3,141-0,248 Br/(M - K) - 8,73 MM - 6,73 MM - 3,45 mm) / (4 - 1,20 x/(r - K) - 127,0 mr),

roe o = 0,200 Mm2/c.

OA7

12 Kputepmii kKauecTBa

12.1 [AnA npoBepKu KpUTEpUs Ka4ecTBa AaHHOro MeTofa UCNonb3yroT NONMMETUNIMETaKpUNaT Unu Apyroi Marepu-
an ¢ U3BeCTHLIM KOS DULMEHTOM TeNNONPOBOAHOCTU. 3HAYEHUS Y EMbHOM TEMNOEMKOCTU U KoadduumeHToB obpasLa
CpaBHeHUs U3 nonuMeTunMeTakpunara (7.9.1 n 7.9.2) npefcrasneHsl B Tabnuue 3.

Tabnwnya 3 — 3Ha4eHnsA koadprLMeHTa TeNMoNPOBOAHOCTU U YAENBHOK TeNMoeMKOCTH NoONMMETUIIMeTakpunaTa

Temnepatypa YaenbHas TennoemMKocTb, KoacbpuumeHT TennonpoBogHoOCTH,
(°C) K Bxi(r - K) Br/(m - K)B
7,2 280 1,2951 0,192
17,2 200 1,3353 0,193
27,2 300 1,3756 0,194
37,2 310 1,4158 0,196
47,2 320 1,4561 0,197

OA.8

13 TMpeunsMoHHOCTb U CUCTeMaTUuecKas owmnbka

13.1 MexnabopaTopHblie UcnbiTaHWsA AaHHOro cTaHaapTa 6binu npoeeaeHsl B 2000 rogy npu ydactuu 14 nabopa-
Topwii. B ka4ecTBe KanubpoBOYHOrO MaTepuana ucnonb3osasnca nonuctupon. Kaxaas nabopatopusa usmepsna cBoiicTsa
obpa3sua NoNMMeTUIMETakpunara ¢ cepTuduLMpoBaHHBIM 3Ha4YeHUeM KoadpduLneHTa TennonpoBogHOCTH, NONYHEHHLIM
B HaunoHanbHO! huandeckoit nabopaTtopuu, KoTopasi sSiBNsieTcs nabopaTtopueit HaUMoHanbHbIX CTaHgapToB B Benuko-
GpuTaHnu. PesynsTaThl MexnabopaTopHbIX UCNbITaHWA NpeacTaeneHsl B LLirab-kBapTupe AmepukaHckoro obliectsa us-
mMepeHunii U MaTepuanos (ASTM).

13.2 MpeunsmoHHOCTb:

13.2.1 BHyTpunabopaTopHas BapuabensHOCTb MOXET ObITh ONMUcaHa ¢ UCTONb30BaHUEM BENUYWHBI BOCNPOU3BO-
OUMOCTU pe3ynsraTos (r), nony4yaeMoin nocpeacTBOM YMHOXEHUSA CTaH4apTHOro OTKNOHeHUs Ha 2,8. BenudnHa Bocnpous-
BOAWMOCTU oLeHuBaeT 95 % rpaHuLbl AOBEPUTENBHOMO UHTEpBana.

13.2.1.1 Ona ctaHgapTHeIX 06pa3LoB U3 nonMcTMpona U NoNMMeETUNMeTakpunaTa 6b6inu nonyyYeHsl 3Ha4eHus oT-
HOCUTENBHOMO CTaHAapTHOrO OTKIMOHEHUS KOSPPULMEHTOB TEMNsIoNPOBOAHOCTU, paBHble 13 u 8,7 % COOTBETCTBEHHO.
CymMMapHOe OTHOCUTENBHOE OTKIMOHEHWe aTUX ABYX BENUYUH cocTaBuio 12 %.

13.2.1.2 Ons ctaHgapTHeIX 06pasLoB M3 nonucTupona 1 nofiMMeTunMeTakpunara 6binm nornyyYeHsl 3Ha4eHUs OTHO-
CUTENMBHOro CTaHAapTHOMO OTKNOHEHUS TENNOEMKOCTU, paBHble 3,0 1 1,9 % cooTBeTcTBEHHO. CyMMapHOe OTHOCUTENbLHOe
OTKITOHEHMWE 3TUX ABYX BENUYUH cocTaBuno 2,7 %.

13.2.1.3 Mexops M3 NpuHLUMna nepeHoca NorpeLlHoCTel, OTHOCUTENBHOE CTaHAapTHOE OTKIIOHEHUE KO3 PULMEH-
Ta TeMnepaTyponpoBOAHOCTU OLEHNBAETCA BENNYMHON, paBHon 12 %.

13.2.2 MexnabopaTopHas BapnabenbHOCTb MOXET ObITb OMKUCaHa C UCMONb30BaHUEM BerIMYUHbLI BOCMPOU3BOAU-
MOCTM pe3yneTaToB (R), nony4yaemMon NOCPeacTBOM YMHOXEHUSA CTaHAAPTHOMO OTKIOHEHWA Ha 2,8. BenuuuHa Bocnpons-
BOAUMOCTU oLeHuBaeT 95 % rpaHuLbl AOBEPUTENBHOMO UHTEpBana.

13.2.2.1 Ong ctaHgapTHeIX 06pa3loB U3 nolmMcTMpona U NonuMeTUnMeTakpunata obinm nony4eHbl 3Ha4eHus oT-
HOCUTENBHOrO CTaHAapPTHOMO OTKINOHEHNUSA KOS DULIMEHTOB TEMNONPOBOAHOCTH, paBHble 27 1 10 % cooTBeTCTBEHHO. CyM-
MapHOe OTHOCUTENbHOE OTKNOHEHUE STUX ABYX BENUYWH cocTaBuno 23 %.

13.2.2.2 [Ons ctaHgapTHeIX 06pasLoB M3 NonucTupona 1 rnofiMMeTunMeTakpunara 6binv noryyeHsl 3Ha4eHUs OTHO-
CUTENBHOro CTaH[apTHOrO OTKNOHEHUS TeNNOeMKoCTK, paBHble 9,1 1 5,8 % cooTBeTcTBEHHO. CyMMapHoOe OTHOCUTENbHOE
OTKITOHEHMWE 3TUX ABYX BENU4YUH cocTaBuno 8,2 %.
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13.2.1.3 Vcxoas v3 npuHLUMna nepeHoca NorpeLllHoCcTe, OTHOCUTENBHOE CTaHAaPTHOE OTKIIOHEeHUe KO3 duLiMeH-
Ta TeMnepaTyponpoBOfHOCTU OLieHUBAETCA BENUYUHOW, paBHoOi 24 %.

13.3 Cucrematuyeckas norpeLHocThb:

13.3.1 OueHka cucTeMaTU4ECKOR NOrpeLHoOCTU NpoBoauNacL NOCPEACTBOM CpaBHEHUA CpeHUX BEMNUYKH, nomny-
YEHHBIX AN CTaHJapTHBIX 06pasLoB, U UX CepTUPULUMPOBAHHBIX UNKU NUTEPATYPHLIX AaHHbIX. Tak YTo cucTemaTuyeckasi
norpeLUHocTb = (cpefiHee 3HavyeHne) — (cepTudULUpoOBaHHas BENUYUHA).

13.3.2 CpepiHee 3HayeHue KoaULMEHTa TENNONPOBOAHOCTM ANS cTaHfapTHoro obpasua W3 nonuMeTunmeTa-
Kpunata npu 47 °C coctaBuna 0,185 BT/(M - K) ¢ 28-i1 cteneHbto cBobogbl. CepTudnyupoBaHHoe 3Had4eHne koadpuum-
€HTa TENMonpoBOHOCTU NpU Takol Xe TemnepaType coctaBnseT 0,197 Br/(M - K). 3To COOTBETCTBYET CUCTEMATUUECKOIA
norpeLuHocTH, paBHoi MuHyc 0,012 BT/(M - K), unu munyc 6,1 %.

13.3.3 CpefiHee 3HayeHUe yaenbHON TEeNNOEMKOCTU AN cTaHaapTHOro o6pasua us nonuctupona npu 47 °C co-
ctaBuna 1,403 Ix/(r - K) c 52-i1 cteneHblo cBobogbl. CnpaBoyHOe 3HaYeHUe yAenbHON TennNOEeMKOCTU NpU Takoi xe
Temnepatype coctasnset 1,316 pi/(r - K). 3To cooTBeTCTBYET cuCTeMaTU4ecKoii norpeliHocTu, pasHou, 0,087 Ix/(r - K),
unu 6,6 %.

13.3.4 CpepHee 3HayeHWe YAeErNbHOW TeNnoeMKoCTU ANA cTaHaapTHoro obpasua U3 nonuMeTUnMeTakpunarta
npu 47 °C coctaBuno 1,538 Ix/(r - K) c 24-it cteneHbio cBoGogbl. CnpaBovHOe 3Ha4YEHUE yAENLHOW TENNOEMKOCTH
npu Takon xe Temneparype coctasnset 1,436 [x/(r - K). 3To cooTBETCTBYET CUCTEMATUYECKOIA NOrpELLHOCTH, paBHON
0,102 px/(r - K), unu 7,1 %.

13.3.5 CpeaHeB3BelleHHasa cucTemMarnieckan NorpeLHoCTb ANA ABYX Cepuii onpeaeneHns yaernbHON TennoeMKo-
cTu cocTaBuna 6,8 %.

DA.9

NpunoxeHue
(CnpaBouHoe)

X1. Onpepenexune koadduuneHTa TeMnepaTyponpoBogHOCTU

X1.1 KoadhpULmMeHT TeMnepaTyponpoBoAHOCTH (0.) Marepuana CBA3aH ¢ ero koagphUUneHToM TENIONPOBOAHOCTH
(A) 1 reomeTpuUyecKUMU CBOUCTBAMU Yepe3 YAENbHYIO TEMONPOBOAHOCTL (Cp) MaTepuana U ero NNOTHOCTb (p) ¢ NOMO-
LL{blO YpaBHEHUs

a=1/(Cp). (X1.1)

X1.2 Mo onpeaeneHnto NNOTHOCTbL €CTb Macca (m), NpuBedeHHas K eauHuuye obwvema (V), cornacHo
ypaBHeHuto X1.2

p=miV. (X1.2)
X1.3 Ans npaeuneHOro uunuHapa obbem onpeaensieTca cornacHo ypaBHeHuo X1.3
V =nd2L /4. (X1.3)

X1.4 MoacTaenss B ypaBHeHne X1.1 ypaBHenua X1.2 n X1.3, nonyyaeM ypaBHeHue X1.4, KOTopoe nNonyqaercsi B
ypaBHeHuu (4) nyHkTa 11.4

o = (nAd2L)/ (4c,m). (X1.4)
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ConocTaBrneHune CTPYKTYpPbl HACTOSALLErO CTaHAapTa cO CTPYKTYPOH
NPUMeHeHHOro B HeMm ctaHgapta ACTM

Tabnuya Ab.1
CTpyKTypa HacTofwero craHaapTa CTpykTypa ctaHgapra ACTM E1952-11
Pasgen Moapasaen MyHkT Paspen Moapasgen NyHKkT
1 — - 1 1.1 —
— — (1.2—1.3)* —
2 — — 21 —
3.1—3.8 — 3.1* 3.1.1
— 3.2 3.2.1
4 41—43 — 4 4.1—43 —
— — — 5 51-52 —
— 6.1 — 6 6.1** —
— — — 6.2* —
5 5.1 51.1—-5.16 7 71 71.1—71.6
52—-54 — 7.2—7.4 —
55 55.1 7.5 7.5.1
56—5.8 — 7.6—7.8 —
5.9 59.1,5602 7.9 791,792
6 6.1—6.4 — 8.1 8.1.1
— 9.1—93 —
7 71 — 10 101 —
71 7.21 10.2 10.2.1
7.3 7.3.1—7.3.10 10.3 10.3.1—10.3.10
74 7.41—7.4.11 10.4 10.4.1—10.4.12
7.5 — 10.5 10.5.1, (10.56.2)*
8 8.1—8.4 — 11 11.1—11.4 —
— — 11.5* (11.5.1—11.5.3)*
— — — 12* 121 —
— — — 13* 13.1—13.3 —
9 — — 14 141 14.1.1—14.1.6
— — — 15** 15.1**
Mpunoxexuns — MpunoxeHus XA*
DA -
a1 —
AB —

* NaHHblii pasgen (noapasgen, NyHKT) UCKMIOYEH, Tak Kak ero nonoxkeHUss HOCAT NOSICHAIOLMIA, CNpaBoYHbIA UK
pekoMeHAaTenbHbIA XapakTep.
** [aHHbliA pasgen (nogpasgen, NYHKT) UCKNIOYEH, TaK Kak ero NonoXeHust pasmelleHbl B Apyrux pasjenax Ha-
CTOsALLIero cTaHfapTa.
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MpunoxeHue OB
(cnpaBouHoe)

CBegeHus 0 COOTBETCTBUU CCbISTOYHOIO HaLMOHANILHOIo cTaHaaprta craHgaptam ACTM,
MCNOJSIb30BaHHbLIM B KaYeCTBe CCbISTOYHbIX B NPUMEHEeHHOM ctaHgapte ACTM

Tabnuya OB

OB603HayYeHNe CCbINIOYHOTO CTeneHb
OBo3Ha4eHNe N HaumeHoBaHMWe cebinoyHoro ctaHaapta ACTM
HaLMoHanbHoro ctaHaapTa COOTBETCTBUSA
[OCT P 55134—2012 NEQ

ASTM E967 «MeToa ucnblTaHWA Ha KanubpoBKy TemnepaTyphbl
AnddepeHUmanbHbIX CKaHUPYOLWUX KanopuMeTpoB U audde-
peHuuanbHbIX TEpMOaHann3aTopoBy;

ASTM E968 «[MpakTnyeckune ykasaHus no kannbpoBke TenmoBoro
noToka AudpepeHUnarnbHbIX CKaHUPYHLWKUX KanopuMeTPOB»

(MCO 11357-1:2009)

il puMedYaHne — B HaCTOﬂLLleVI Ta6J'IVILle UCNOoSb30BaHO cneayrllee ycnoBHoe 0603Ha4YeHNe CTENEHN COOT-
BETCTBUA CTaHAapTOB:

- NEQ — HeakBMBaneHTHble CTaH4apThl.

YOK 678.175:006.35 OKC 19.020

81.060.30
83.120

KnioyeBble CroBa: KOMMO3MTbI, NONMMMEPbLI, Kepamuka, CTekna, TEMNONPOBOAHOCTb, TEMMEPaTyponpoBo-
HOCTb, AnddepeHUmanbHas ckaHupytoLas KasopumeTpusi, Mogynsiuus
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