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MNpeaucnoBue

3aaayun, OCHOBHbIE NPUHLMMBI U NpaBuna NposeAeHUst paboT No rocyaapCcTBEHHOW cTaHAapTUsauun B
Poccuitckoin Peaepaumm yctaHosneHbl FOCT P 1.0 — 92 «ocyaapcTeeHHas cucteMa cTaHgapTusaumm Poc-
cuitckoin Penepaumn. OcHosHble nonoxeHnsa» n FOCT P 1.2 — 92 «MocyaapcTBeHHas cuctema ctaHgapTusa-
umn Poccuitckon ®epepaumu. Nopaaok paspaboTku rocyaapcTBeHHbIX CTaHAapToOBy

CBefeHus o cTaHaapTe

1 NOANOTOBINEH OTkpbIThIM akuuMoHepHbIM obLecTBoM «Bcepoccuiickuii HaydyHo-UccneaosaTenb-
CKWUIA MHCTUTYT Nno nepepaboTtke HedTu» (OAO «BHUNHIM»)

2 BHECEH TexHuyeckum komuTteTom no ctaHdaptusaumm TK 31 «HedTaHble TonnmMeBa n cMasouHble
maTepuasbi»

3 YTBEPX[EH W BBEAEH B AENCTBUE Mpukasom deaepanbHoro areHTCTBa no TeXHU4ECKOMY
perynuposaHuio 1 MeTposiorum oT 27 anpens 2005 r. Ne 98-ct

4 HacTosilmia cTaHaapT SBMsSeTCA MoAUdULMPOBaHHBIM MO OTHOLWWEHUIO K cTaHaapTy ACTM [ 5972 — 02
«OnpepeneHne TemnepaTtypbl KPUCTanNIM3aUMn aBUaLMOHHBLIX TOMMB. (ABToMAaTUYeckuiA MeTod asoBoro
nepexona)» [ASTM D 5972 — 02 «Standard test method for freezing point of aviation fuels (automatic phase
transition method)»] nyTeM nameHeHuaA ero cTpykTyphl.

CpaBHeHMe CTPYKTYPbl HacTosALWero craHaapTa co CTPYKTYPOW yKasaHHOro cTaHgapTa npusedeHo B
cnpaso4yHoM npunoxeHun B. Mpu aToM B Hero He BkMOYEHbl CHOCKU 1 U 2, KOTopble HelenecoobpasHo
MPUMEHsITb KaK He UMetoLLMe OTHOLIEHUSA K POCCUNCKON pedakuun ctaHgapTa. HauMeHoBaHWe HacToswero
cTaHaapTa U3SMeHeHO OTHOCUTESTbHO HaUMEHOBaHWUA YKasaHHOro cTaHaapTa AN NpuBeaeHnsl B COOTBETCTBUE
cFOCT P 1.5 (nogpaspgen 3.6)

5 BBE[EH BINEPBbIE

UHdopmaums o6 n3mMeHeHUsIX K HacTosILleMy cTaHaapTy nybnukyeTca B ykasaTene «HauuoHanbHble
CTaHaapThbl», @ TEKCT 3TUX M3MeHeHU — B UHGOPMaLMOHHBIX ykasaTensx «HauuoHanbHble cTaHaapTei». B
crlydae nepecMoTpa UM OTMEeHbI HacTosILLero cTaHaapTa CoOTBETCTBYOLLAsA UHdopmauua 6yaeT onybnmko-
BaHa B MHOpMaLMoHHOM ykasaTene «HauuoHanksHble cTaHAapThI»

© CraHgapTuHdopm, 2005

Hactoawuii ctaHgapT He MOXeT OblTb MOMHOCTHIO WM YacTUYHO BOCMPOU3BEAEH, TUPaXKMpoBaH U
pacnpocTpaHeH B kadyecTse ouLManbHOro u3gaHus Ha tepputopumn Poccuiickon degepauum 6es paspelueHns
defepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryfiMpoBaHMio U METPOOTM
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BBepeHune

HacTtoswuin ctaHaapT paspaboTaH B CBS3M C TEM, YTO BO BpPeMS nosieta BO3AYLIHOro cyaHa reMnepartypa
Tonnmaa B 6aKke 0BbIMHO NOHWKAETCH, YTO MOXKET NnpnBECTU K o6pasoBaH|/|+0 B TOMMBe TBepAdblX KpUCTanioB
yrneBoaopoaoBs, KOTOpPble MOTYT OrpaHU4YnUTb NOTOK TOMMIMBa CKBO3b TOMNTMBHYHO CUCTEMY BO3AYLLUHOIO CyHa.
|_|03TOMy TeMneparypa Kpuctarnmsaumn Tonnnea Bcerga gosmkHa ObITb HWXXEe MUHUMarnbHOM paboyen Temne-
paTypbl TONIUBa U Tp66yeT TOYHOIO USMEPEHUA.



K TOCT P 52332—2005 (ACTM [, 5972—02) Tonnuea aBunauuoHHble. Onpe-
[leneHvie TemnepaTypbl KpucTanimsauum MeTofoM asToMaTMyeckoro ¢hasoBoro
nepexoga

B kakom mecTe HaneyvartaHo L0mKHO 6bITb

O6noxka, c. | TOCT P 52332-2005 FOCT P 52332-2005
(ACTM [} 5972-02)

O6n0XKa ASTM D 5972-02
Standard test method for
freezing point of aviation
fuels (automatic phase
transition method) (MOD)

(MY C Ne 92005 r.)



MonpaBka K TOCT P 52332—2005 Tonnuea aBuauuoHHble. OnpegeneHve
TemrnepaTtypbl Kpuctanamsaumm meTo4oM aBTOMATMYECKOro (ha3oBoro nepe-

xofa
B Kakom mecte HanevaTtaHo LomKHO 6bITb
TemnepaTtypa Kpuctannu- TemnepaTypa 3amep3aHus

3auum

Mo BceMy TeKkcTy
CTaHjapTa

(HYC Ne 9 2008 r.)



rOCT P 52332 — 2005
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HALUWOHANBbHBLIA CTAHOAPT POCCUNCKON GEAEPALUUMN

TOMNUBA ABUALIMOHHbBIE

OnpegeneHve TemnepaTypbl KpUcTannusauum
MeToAOM aBTOMaTUuecKoro ¢pazoBoro nepexoga

Aviation fuels.
Determination of freezing point with automatic phase transition method

DaTta BBegeHna — 2006 — 01 — 01

1 O6GnacTb NpuMeHeHus

Hactosawuii ctaHgapT pacnpocTpaHaeTcs Ha aBuMauLMOHHble TYpOWHHbIE TONMMBa M ycTaHaBnusaeT
aBToMaTM4eckuin MeToA ha3oBoro Nepexoaa Ans onpeaeneHns TemnepaTypbl KpuctaniMsauun B guanasoHe
oT muHyc 80 °C go nntoc 20 °C.

3HayeHus, ycTaHoBIEHHbIE B eaAnHuLax cucteMsl CU, cumtaloTea ctaHaapTHbIMK.

HacToswwia ctaHgapT He ycTaHaBnvBaeT TpeboBaHus 6e3onacHOCTU, CBA3AHHBLIE C NPUMEHEHUEM AaH-
Horo MeToaa. Monb3oBaTenb HACTOALLEro cTaHAapTa AoMkeH paspaboTaTb COOTBETCTBYIOLWME NpaBuUnia Tex-
HUKK B6e30nacHOCTH.

2 TepMUWHbI U onpegeneHus

B HacTosileM cTaHdapTe NpUMeHeHbl crieqytowme TEpMUHBI C COOTBETCTBYOLWMMU OnpeaeneHnAM.

2.1 TeMnepaTtypa KpucTtannusauuMM aBuaLMOHHLIX TONSIMB: TemnepaTtypa Tonnuea, Npu KOTOpown
KpucTannbl TBepdblX yriesogopodos, o6pasoBasLuMeca NpyU OXNaXaeHUU, UCHe3alT No Mepe NOBbILEHUS
TeMnepatyp Tonnusea.

TemnepaTypa KpucTanMsauum omkHa OblTb HUWKe MUHUManbHON paboyen TeMnepaTypbl TONMBA.

2.2 meToa aBTOMaTU4eckoro onpegeneHus ¢pasoBoro nepexoga: OxnaxaeHue obpasua >xMaKoro
aBUaLnoHHOro TOMNNMBa, NPOBOAMMOE B aBTOMaTUYECKOM PeXXUMe A0 NOSIBNEHUS KPUCTaNSIoB TBepAbIX Yriie-
BOAOPOAOB C NOCMeayoWwnM KOHTPONMPYEMbIM HarpesoM 1 peructpawmein Temnepartypsbl, NpU KOTOpPOW TBep-
Able kpyucTannbl YrnesoaopoaoB NOMHOCTHI0 NEPEXOAAT B XuUakyo cgasy.

2.3 TepMO3aneKTpU4YeCKUin Mmoaynb Ha aneMeHTax lMenbTbe: TBepAOTENbHLIA TEPMO3MEKTPUHECKUA
Npn6op, COCTOALLMIA N3 Pa3HOPOAHbIX NMOMYNPOBOAHUKOBBLIX MaTEPUANIOB, KOTOPLIA CKOMMOHOBaH TakMM obpa-
30M, 4YTO Temnsio nepegaeTtcs obpasLy unu oTBoauTcs OT 06pasLa B 3aBUCUMOCTU OT HarnpaBneHUs aneKkTpu-
Yyeckoro Toka, NoABoAMMOro K npubopy.

3 CywHocTb MeTOAa

3.1 Obpasel, aBUaLMOHHOIO TOMUBA OXIaXAAOT C MOMOLLLIO TEPMOSNEKTPUHECKOro MOAYNA Ha ane-
mMeHTax [NenbTbe € NoCTOAHHOM ckopocThbio (15 £ 5) °C/MUH nof HenpepbIBHLIM MOTOKOM OT UCTOYHUKA CBeTa.
Mpx nomoLLM CUCTEMBI ONTUYECKUX AeTEeKTOpOB obpasel, HenpepbiBHO KOHTPOMMPYIOT C Lesbio onpeaeneHus
Havana obpasoBaHNa KPUCTAITOB TBepAbIX yrresogopoaos. MNocne obpasoBaHua kpuctanios obpasel, Ha-
rpeBatoT co ckopocTbio (10 £ 0,5) °C/MuH go Tex nop, NoKa Bce KpUcTassbl YriesoaopoaoB He nepenayT B
xuakyto dasy. Heobxogumoe konuuectBo AeTekTopoB obecneunBaet obHapyxeHue MobbIX KpUCTannos
TBEpAbIX Yrnesoaopoaos. Temnepartypy obpasua, npy KOTOPO KpUCTasn bl YrNeBoAopoAoB NOSHOCTHIO Nepe-
XOOAT B XXuakyto haay, perucTpupytoT Kak TemnepaTtypy KpucTarnmsaumu.

UzpaHme obnumnansHoe
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4 AnnapaTtypa, peakTUBbI U MaTepuarnbl

4.1 ABTOMaTUYeCKUin annapar, COCTOALLMIA U3 UCTIbITAaTENbHOM S4YEKM C MUKPOMPOLLECCOPHBLIM Ynpasne-
HMeM, B KoTopoin obecrnevmBaeTcs OXNaxAdeHWe U HarpeBaHue obpasua, a Takke OMNTUYECKUA KOHTPOSb
NOSIBMEHWS N NCYE3HOBEHUSI KPUCTAIOB TBEpAbIX YrNeBoAOPOaOB U perncTpauusi Temnepatypbl obpasua.
Bonee nogpo6Hoe onucaHwWe annaparta NpuBeAeHo B NPUIoxXeHun A.

4.2 Annapat goimkeH 6biTb obopyaoBaH NpobUpkon Ans ncnobltTaHna obpasua, CUCTEMON OMNTUYECKMX
OeTeKTopoB, UICTOYHUKOM CBeTa, LiMpoBLIM AUCTINIEEM, TEPMO3NIEKTPUYECKM MoayNeM Ha anemMeHTax MNenb-
Tbe M YCTPOACTBOM U3MepeHUs TemnepaTypbl obpasua.

4.3 YCTpONCTBO U3MepeHUst TeMnepatypbl 4oHKHO obecneyvrBaTb U3MepeHne TemnepaTypbl o6pasua B
AnanasoHe oT MuHyc 80 °C ago nnitoc 20 °C ¢ paspeluatoleit cnocobHocTbio 1 TodHocTbo 0,1 °C.

4.4 Annapart pormkeH 6b1Tb 060pyaoBaH hUTUHramm ansa obecrieyeHust LUPKYMSLUN XUOKOCTHOWN OXIax-
Jarolelt cpebl ANs oTBoAA TeNnna, BbipabaTbiBaeMoro TepMoasniekTpuieckum Moayrnem Ha anemeHTax lMNenb-
Tbe U OPYrMMU 3NEKTPOHHbIMKA Briokamu annapata, U Ans obecrneyveHus LUPKYMALUMA rasa ans o4UcTKu
ncnblTaTenbHON a4erkn ¢ Npobupkon Ana obpasua ot Mboro Bo3gencTsms atmocdepHon snaru.

4.5 H-OKTaH W H-HOHaH kBanudukaummn x.u.

TpedynpexdeHue — H-OKMaH U H-HOHaH s18/IS7F0MCS JIe2K08OCIINaMeHS oW UMUCS XUGKOCMSIMU,
OKasblgaloWjuMu epedHoe go3delicmsue Ha ObixamenbHble nymu 4Yenoeeka. [lpu ux npumMeHeHuu
Heobxodumo uzbezamb OMKPbIMbIX UCMOYHUKOE Merina, UCKP U OMKPbIMOo20 nnaMmeHu.

4.6 YXugkas oxnakgarowas cpeia Ans oTsoga Tenna, BbipabaTelBaeMoro TepPMOSIEKTPUYECKUM Moay-
nem Ha anemMeHTax MenbTbe U ApYrMMK 3NeKTPOHHBIMKU 6nokamMu annapaTa.

MprvumedyaHue — BHekoTopbIX annapatax B Ka4eCTBE OXNaxJaroLLel cpeabl UCMorb3yeTcsl BOAONPOBOAHAs
BOAA ANs oxNaxaeHus obpasua go temnepatypbl MuHyc 60 °C. [ns oxnaxaeHus nenbityemoro obpasua Ao Temneparypbl
muHyc 80 °C Heobxoaumo obecneunTb LMPKYNALMIO OXNaxaaloLwwen cpeasl B UCNONb3yeMOoM annapare npu temneparype
muHyc 30 °C mnu Huxe. MNMockonbky Boga 3amepsaer npu 0 °C, TO B Ka4ecTBe oxnaxgawrowen cpegbl UCMonb3yioT
TEXHWYECKUIA M30NPONaHo-n.

4.7 TpoAyBOYHEIN ras, HanpUMep BO3AYyX, a30T, FeNUA UKW aproH ¢ TOMKON POCHI HAXKE CaMOW HU3KOW
TeMmnepaTtypbl o6pasla B YCoBUSAX UCTIbITAHUA.

TpedynpexdeHue — Cxambili 2a3 Haxodumcsi o0 ebICOKUM OaeneHueM. UHepmHbIl 2a3
Mo)xem oka3amp yOywaloujee eao3delicmeue npu edbixaHuu.

4.8 MuneTtkn, obecneumsatone seog obpasua B konuyectse (0,15 + 0,01) cms.

4.9 BarTHble BarMKu € MiiacTMKOBLIMU U BYMaXKHBIMU CTEPXKHSIMU 4TSt O4UCTKU NPpOBUPOK ANA UCTILITY-
emoro obpasua.

lMpedynpexdenHue — Hcnonb3osaHue s8anukos ¢ depessiHHbLIMU CIMEPXHAMU MOXem npueecmu
K noepex0oeHUIo 3epKanbHOU nosepxHocmu OHa NPo6bupku Ans ucnbimyemMo20 o6pasya.

5 MopagroToBka annapara

5.1 MNoarotaBnuealoT annapart k paboTe B COOTBETCTBUN C UHCTPYKLMENA U3rOTOBUTENSA.

5.2 MoaknioyaloT cucTeMy LIMPKYIALMA XKUOKOA oxnaxaatowen cpefbl B COOTBETCTBUN C UHCTPYKLUUEN
U3roToBUTENS U YBexXaaloTCsl, UTO ee TeMnepaTtypa cooTBeTCTBYET TpeboBaHUAM YCNOBUI NPOBEAEHUA UCNbI-
TaHus obpasua (cM. npuMeyaHue K 4.6).

5.3 lMoaknioyatoT NpoAyBOYHbIN ra3 1 yéexaarTca B TOM, YTO OH OTPErynupoBaH 40 COOTBETCTBYOLWEro
OaBIIEHNS B COOTBETCTBUU C UHCTPYKLIMSIMA U3rOTOBUTESNSA.

5.4 BxnoyaloT aneKkTponuTaHue annaparta.

Mpumedvanne — Hekotopble annapartsl 060pyAOBaHbI FEHEPATOPOM CYXOM0 NPOAYBOMHOMO rasa u He
Hy)malOTCﬂ B NMNOAKNIOYEeHNN BHELLHEro UCTOYMHUKA CXaToro rasa.

6 Kanu6poska

6.1 MNposepsioT cobrrogeHne Bcex TpeboBaHWN UHCTPYKUMIA MO KanMbpoBKe, NPoBepKe U 3KCrTyaTauum
annapara.

6.2 [1ns npoBepKku TEXHUYECKUX XapaKTEPUCTUK annapaTta MOXHO UCNONbL3oBaTh o6pasel, aBUaLMOHHOTO
TYPOUHHOrO TONNUBA, AM1s1 KOTOPOro BLINIO YCTAHOBNEHO 3HaYeHWe TemMnepaTtypbl KpUCTanM3aumMm METOA0M,
npuBeaeHHbIM B [1].

2
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Takke MOXHO NPUMEHATL 06pasLibl, KOTOpblE UCMOMNL30BaNMCEL NPU NpoBeAeHUU MexnadopaTopHbIX
UCNBITAHWUI C LEenblo onpeaeneHna TOHHOCTU MeToAa.

6.3 Ansa npoeepkn kanubpoBKN YCTPOUCTBA U3MepeHUsl TemrnepaTtypbl obpasua B npegesiax TOYHOCTU
[aHHOro MeToAa MOXET GbiTb UCMONb30BaH H-OKTaH UMW H-HOHaH KBanudukaLmm X.4. ¢ U3BECTHLIM 3Ha4eHNeM
TeMnepaTypbl KpUCTanmM3aumn.

7 MpoBepeHue UcnbiTaHUsA

7.1 OTKpbIBaOT KPbILLKY UCMbITATENBHOM SIMEKU U C MOMOLLbIO BATHOTO BasiMka oduwaloT npobupky Ans
ucnbiTaHus o6pasua, pacnonoXeHHYI0 BHYTPU UCTIbITATENLHON SAHENKU.

7.2 MpombisatoT npobupky ans obpasua nytem ssoaa (0,15 + 0,01) cm® obpasua B NpobUpKy ¢ NOMOLLBHO
nuneTkn. OunwaoT npobupky oT obpasua Cc NOMOLLbLID BaTHOrO BasMka, 3aTeM MOBTOPHO MPOMBIBAOT Y
ounwaoT Npobupky. B npobupke He AOIMKHO OCTaBaTbCs BUANMBIX HEBOOPYXKEHHBIM [11a30M Kanesb obpasua.
Mocne aToro nuneTkoit BeoasT (0,15 + 0,01) cm® o6pasLia Ans onpeaeneHns TeMnepaTtypbl KpucTanMsaumm
N 3aKPbIBaIOT KPLILKY UCMbITAaTENBbHON SYENKA.

7.3 BkniowaroT annapat B COOTBETCTBUM C PYKOBOACTBOM MO 3Kkcryataumu. C 3Toro MoMeHTa U Ao
OKOHYaHWA U3MepeHUa annapart aBToMaTuiyecku byaeT KOHTPONMpPOBaThb BCe BhINOsHsAeMble onepauun. MNMpo-
AYBOYHLIV ras v XUAKOCTHAA oxnaxaarLas cpefia HauMHaT LMpKYnpoBaTth Yepes annapar. TepmosnekT-
pyudeckuin Moaynb Ha anemeHTax MNenbTbe oxnaxaaeT obpasel, co ckopocTblo (15 + 5) °C/MuH. OnTudeckne
DeTEKTOpbl HEMPEPbLIBHO KOHTPONUPYIOT obpasoBaHWe KpUCTammoB yrieBoaopodos B obpasue. Temnepatypa
ob6pasua NoCToAHHO KOHTpoNUpyeTcs U 3HadyeHue oTobpaxaeTcsl Ha guciriee nepefHei naHenu annapara.
Mocne obHapyxeHUs KpUCTannNoB yriesoaopoaos obpasel, HarpesaeTcs co ckopocTbio (10+ 0,5) °C/MuH, noka
BCE KpWUCTasmbl He NepenayT B Xuakyto dasy. B MOMeHT ucyesHoBeHWs nocreaHero kpuctania Temneparypa
o6pasLa perucTpupyeTca U usmepeHve 3akaHuMBaeTcs.

7.4 3HaveHve TemnepaTypbl KpUcTannuMsauum OOSKHO oTobpasuTbesl Ha Aucnnee nepegHen naHenu
annapara.

7.5 OTKpbIBAOT KPLILLKY UCMbITATENBbHON AYEAKU U C MOMOLLLIO BaTHOMO Basiuka ouuLaoT npobupky ot
ncnelTyemoro obpasta.

8 O6pab6oTtka pe3ynbTaToB UCMNbITaHUS

8.1 PesynbTaThl UCMbITAHWA OOPMISIOT B BUAE NPOTOKONA, B KOTOPOM JO/MKHa GbiTh YKasaHa 3aperu-
CTpUpoBaHHas no 7.4 TeMnepaTypa KpucTanmsaumm obpasua asmaLlUoHHOro Tonnuea.

9 MpeunsnoHHOCTb U OTKIOHEHUe

9.1 MNMoBTOpsieMocTb (CXOOQUMOCTD)

PasHocTb Mexay ABYMS pesyrnbTaTamy UCTbITaHus!, NofyYeHHbIMA OOHUM U TEM Xe UCTIONHUTENEM Ha
O[HOW 1 TOW XKe annapaType Npu NOCTOSHHBIX YCIIOBUSIX Ha UAEHTUYMHOM UCCreayeMoM MaTepuare npyu TO4HOM
BbINOSTHEHWM MPOoLLeyPbl UCTIBITaHWS, He JomkHa NpeBbiwaTh 0,69 °C 6onee Yem B 0gHOM cryyae 13 gsaguaTy.

9.2 BocnpousBoaUMOCTb

PasHocTb Mexay OBYMS eOWHUYHBIMUA U HEe3aBUCUMBIMWA pesyfbTaTaMi UCTbITaHWS, MoyYeHHbIMU
pasHbIMU UCNOMHUTENAMW B PasHbIX flabopaTopusax Ha MOASHTUYHOM WccregyeMoM MaTtepuane npu TOYHOM
BbIMOJIHEHWW NpoLeAypbl UCTIBITAHWS, He AofkHa Npesbiwats 1,30 °C 6Gonee 4eM B 0AHOM cny4vae 13 AsaguaTy.

9.3 OTKNOHeHue

OTKMOHEHWE OT pe3ysbTATOB HACTOSALLEro METOAA HEe YCTaHOBEHO B CBA3W C OTCYTCTBNEM CMECU XUOKNX
YrMeBOAOPOAOR C U3BECTHON TeMMepaTypor KpUcTanmsaLmm, KoTopble MAEHTUYHBI aBUaLMOHHBIM TOMMBaM
NS razoTypbuHHBIX ABUraTenen.

9.4 OTHocuTenbHOe OTKNOHeHue

PesynbTaThl, nonydyeHHble AN Bcex o6pasLoB npy BbINOHEHUU Mex1abopaTopHOon nporpammel, 6binm
NpoBepeHbl HA OTKIOHEHWSA OTHOCUTErNBLHO MeToAa, NpUBeaeHHOTo B [1]. PacxoxaeHns peaynbTaToB HaxoasaTcs
B Npeaenax BoCnpousBoaMMOCT MeToaa, npveeaeHHoro B8 [1].

MpumevaHus

1 Pesynbratbl HacToswWwero MeToda onpedeneHusl npuaHaHel SKBUBANEHTHbIMU pesynbTaTam, MoryYeHHbIM Mpu
onpegeneHun nNo MeToay, npueeaeHHomy B [1]. HacToswmin metoq AaeT BO3MOXHOCTE NOMNyYaTk pedynbTaThl C TOHHOCTBIO
8o 0,1 °C, uto obecneuvBaer Gonee BbICOKYK TOMHOCTb (MPELM3MOHHOCTL) Pe3ynbTaToB UCTLITaHWI NO CPaBHEHUIO C
METOAOM, NpuBeAeHHbIM B [1].
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2 Ecnu B cneunduvkaumMm Ha TOBapHYK NPOAYKUMIO NpefyCMOTPEH MeTof, NpuBefeHHbI B [1], He pekoMmeHayeTcs
MCMONb30BaTb AaHHbIA UK NGO apyroin metoa,.

3 XapakTepucTuKk/ NpPeuusMoHHOCTM YCTaHOBJ/IEHbI CTATUCTUYECKO 06paGOTKON pe3ynbTaTtoB, MOSYYEHHbIX MO
nporpaMmMe MexsabopaTopHbIX UCMbITaHWA, B COOTBETCTBUU C KOTOPOI 6Gbl/I0 MpoaHaM3npoBaHo 14 KOMMNIEKTOB 06pa3LoB
pasnnyHbIX aBMaLMOHHbIX TONMB C TeMNepaTypoi Kpuctannansauumn B guanasoHe oT MuHyc 45 °C go MuHyc 65 °C. [leBATb
na6opartopuii Mcnonb3oBau annapaT aBTOMaTUYecKoro onpegeneHns oasoBoro nepexoga u 15 na6oparopuii MCcnonb3o-
Ba/IM PYYHOI METOZ UCNbITaHUi, NpuBeaeHHbIn B [1]. CTatnctuyeckn o6paboTaHHble gaHHble N0 NokasaTensm npeLusnoH-
HOCTU OblNM cobpaHbl M paccuMTaHbl C y4eToM paspelwawuwein cnocobHoctn 0,1 °C, obecneymBaemoii MeTOAOM
aBTOMaTMYeCcKoro onpeaenieHns pazoBoro nepexoga.

MpunoxeHue A
(o6s3aTenbHOE)

OnucaHue annapaTa ANs onpeAeneHns TemnepaTypbl Kpuctannusauum*

Al Annapat BK/OYaeT MUCNblTaTeNbHYI0 KaMepy W MNaHesb YNpaB/ieHUsi Ha BHELUHell MOBEpXHOCTM annapara
(pucyHok A.1).

MpumedvyaHue — TllofHOe onvucaHne 060PYAOBaAHNS, UHCTPYKLMUN MO €70 MOHTaXY, CXEMbl U UHCTPYKLMM MO
TEXHUYECKOMY OGC/YXMBAHWIO COMepXaTcs B PYKOBOACTBAX M3rOTOBUTESS, KOTOPLIE NpUIaralnTcs K KaxxaoMy npuéopy u
BK/IIOHAKOTCS B UCCMeA0BaTeNIbCKUil OTYET.

PucyHok A1 — BHelHWn BUg annapara

* Ona obecnevyeHns HacTOALLEro MeTofa MCNbiTaHUs Hambonee OoNTMManbHON 6Gblia NpU3HaHa Mofenb annapara
onpefeneHns Temnepatypbl kpuctannusaumm cepuii 30, 50 n 70 komnavmum Phase Technology 135-11960 Hammersmith
Way, Richmond, B.C. Canada, V7A, 5C9, Ha KOTOpOM B npouecce MexsabopaTtopHbIX UCNbITAHWI pacCcYMTaHbl NokasaTenm
TOYHOCTK (MPEUM3NOHHOCTI) MO Npoueaype cTatucTuyeckor 06paboTKM AaHHbIX B COOTBETCTBUM C [2 — 4].
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PucyHok A.2 — Cxema ucnbiTarenbHoi Kamepbl

A.1.1 WcneiTatenbHast kamepa (pucyHok A.2) BKMoYaeT B cebsi onTuueckne AeTeKTopbl, NIMH3Y, UCTOHHUK CBETA,
npo6upky AnsA nenbiTaHus obpasua, Aatymk TemnepaTypbl, 06ecneumBalomii U3aMepeHne TemnepaTtypbl B UHTEpBane ot
muHyc 80 °C po nntoc 20 °C ¢ paspewarlueit cnocobHOCTbIO U TouHocTbio 0,1 °C, TepMO3NeKTpUHeckuin Mogynb Ha
anemeHTax MenbTbe M pagrarop.

KpbllwKa ucnbiTaTenbHOM Kamepbl OTKPbIBAeTCA AN OYMCTKM npobupku anst obpasua v Beoga HoBoro obpasua.
Kpbiwka MMeeT ynnoTHUTENbHOE KOomnbLo ANs 06ecnevyeHns repMeTUHHOCTU MeXAy COMPAralowmMMncs NOBEPXHOCTAMM
KPBILKM W KOpryca kamepbl. Bo3gyx, ocTaBlMIACS B 3aKpbITOW kamepe, nNpoayBaeTca Cyxum rasom. Cucrtema Bnycka u
BbIMyCKa CyXOro rasa n3obpaxeHa Ha pucyHke A.2. CTEHKM UCTbITAaTENbHOW KaMepPbl BLINOMHEHbI U3 OKPALLEHHBIX B TEMHBbIIA
LUBET METaNNMYeCKnX 1 NNacTUKOBLIX AeTanen Arnsi MUHUMKU3aunMn OTPaXeHus ceeta.

A.1.1.1 Mpobupka ans ucneityemoro o6pasua npeacraenser cobon cocya ¢ NNAacTUKOBLIMUA CTEHKAMM Y€PHOTO
LBETa C 3epKanbHO OTpaXaloWmm MeTannmmyeckum aHom. MepeHoc Tenna k o6pasuy u o1 obpasua vepes merannmyeckoe
OHO KOHTPONUpyeTcsa Moayrnem Ha aneMeHtax [NenbTbE.

A.1.1.2 [dartuvk Temnepatypbl UMeeT pa3peLualoLLyo CrnocoBbHOCTb U MUHMMAanbHYIO TovHocTh 0,1 °C. [laTumnk BCTpO-
€H B gHO nNpobupku anst obpasua n pacnonoxeH Ha pacctosiHum mexnee 0,1 MM o1 gHa npobupkn. Jatunk Temneparypsil,
M3roTOBIEHHbIN U3 NIIATUHOBOW HUTK, 0BecneumBaeT TOUHOE n3MepeHne Temneparypel obpasua.

A.1.1.3 TepmoanekTpudieckuit Mmogynb Ha aneMeHTax lNenbTbe obecneunmBaeT KOHTPONb TeMnepaTtypbl ob6pasua B
LWIMPOKOM auanasoHe. [lnana3oH Temnepartyp pasnuuaercsl B 3aBUCMMOCTU OT cepuu mogenu annaparta. B npouecce
oxnaxaeHusi obpasua Tenno NepeHOCUTC C MOBEPXHOCTU TEPMO3NeMeHTa K aHy. NMockonbky BEpXHSS MOBEPXHOCTb
HaxoAWTCsl B TEMNIMOBOM KOHTaKTe ¢ gHoM npobupku, To obpasey byaer oxnaxgatbca. [AHo TepmoanemenTa lMenbTbe
HaxXoOAMTCsl B TEMNJIOBOM KOHTaKTe C pagvMaTtopoM, B KOTOPOM Ternro paccemBaeTcs B oxnaxgawowyio cpeay. B npouecce
HarpeBaHus obpa3sua npoucxoamTt ob6paTHbIl Npouecc.

A.1.1.4 UctouHuk ceeta obecneunBaetr nyd anuHon BonHbl (660 + 10) HM. UCTOYHMK CBETA pacnonoXxeH Takum
obpasom, uTo6bl Ny4y cBeTa nagan Ha obpasel, nNoj OCTPbIM YITOM (CM. PUCYHOK A.2). CBET OTpaxaeTcs OT 3epKanbHOIo
AHa npobupku. Ecnun obpaseuy npeactaenset coboi 0AHOPOOHYIO XWMAKOCTb, OTPAXKEHHBIN CBET NagaeT Ha KPbILIKY KaMepsl,
KOTOpas OKpalleHa B YepHbIN LBET, U MOITIOLLAETCS.

Mpu nosiBneHun kpucTannoe napaduHa B 06pasLe OTpaKeHHbIN CBET paccenBaeTcs rpaHuuamMun ¢gasbl «TBEpAOe
TENO — XUAKOCTbY». 3HAUNTENBHOE KONMUYECTBO PACCESAHHOIO CBETA NajaeT Ha NUH3Y (PUCyHOK A.3).

A.1.1.5 Ontnueckne QETEKTOPLI PacnonoXeHbl Hag NMH30M ANsl KOHTPONs Npo3paqHocTn obpasua. PacctosiHne
MeXay ONTUYECKMMM AETEKTOPAMU W NIMH30I OTPEeryrupoBaHo TakuMm o6pa3om, utobel oTpaxeHne obpasua npoeumpoBa-
JI0Cb HA CBETOUYBCTBUTESIBHYIO MOBEPXHOCTb ONTUYECKUX AETEKTOPOB. [lnsi OXBaTa 30Hbl OTPKEHUA UCMONbL3YyeTCs Habop
onTnyecknx AaTvymkoB.

A.1.2 MaHenb ynpaBneHNA Ha BHeLLHeN NOBEPXHOCTH annaparta (CM. pucyHok A.1)

A.1.2.1 Oucnnei BbiIBOga coobuweHnii o6ecneunBaeT gaHHbIE O COCTOSAAHMM annaparta. Korga annapart Haxogutcs B
pexuMe oXnagaHust (XONoCToN Pexum) u He OBHapYXKEHO HUKAKUX HEWCTIPABHOCTEN, AUCNNen gorxeH otobpaxarb CooT-
BeTcTBylolee cooblueHne. MMocne 3aBeplueHnst ucnbiTaHus HA aucrnee otobpaxaeTca 3HadveHue pesynetara. Ecniv B
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PucyHok A.3 — CucTtema getekTvpoBaHusi 06pa3oBaHusl KpUCTannoB

Kakom-nnbo Brioke annaparta obHapy»xeHa HeMcnpaBHOCTb, TO Ha gucnnee byaeT oTobpaxaTbCs AMarHoCTUHeckoe coob-
wenue. MogpobHoe 06bACHEHME AMArHOCTUHECKMX COODLLEHUI NPYBEAEHO B PYKOBOACTBE MO 3KCMyaraumu annapara.

A.1.2.2 Oducnnel BoiBOga 3HaqeHWi TemnepaTypbl o6pasua obecrnevmBaeT nHOuKaumio Temneparypel obpasua B
TeYeHre BCEro BpeMeHN U3MepeHus.

A.1.2.3 [ucnnel BblBO4A 3HA4eHWI CBETOBOIO curHana obecneuvBaeT NokasaHusi CUrbl CBETOBOIO NOTOKA, Nony-
YEHHOIO OMTUYEeCKMMU AeTekTopamu. dTa nHpopmaumusi MoxeT BbiTb CNONb30BaHa ANs YCTPaHEeHUA HEUNPaBHOCTEN.

A.1.2.4 Knonka « MENU» no3sonsieT oneparopy M3mMeHsATb 3Ha4YeHUsA TeMnepaTypbl B rpagycax Llenbcus Ha aHave-
H¥A B rpagycax dapenrenta n Hao6opoT. LLkana B rpagycax Llenscnsa npuHsATa B Ka4ecTBe CTaHgapTHON.

A.1.2.5 KHonka «RUN» nozeonsieT onepatopy Havatb LMKN U3MepeHusl, nocne Toro kak obpasel, 6bin noMetyeH B
ucnblTaTenbHyI0 Kamepy.

A.1.2.6 KHonka «RESET» nosBonsieT onepatopy OCTaHOBWTb LMKN uaMepeHusi. [locne HaxaTusi 3TOW KHOMKu
annapaT Hemed/IeHHO OCTAHOBWT LMKN M3MepeHust n obecnednT HarpeBaHne obpasua Ao TeMnepaTtypbl OKpy»Katowen
cpeabl.
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Mpunoxenne B
(cnpaBo4Hoe)

CpaBHeHUe CTPYKTYpbl HacTosilwero ctaHgapta ¢ ASTM D 5972

Hacroawwn ctaHaapT

CraHgapt ASTM D 5972

Beegexne

Pasgen 5 3HaueHne 1 npumeHeHNe

Pasgen 1 O6nactb npuMeHeHnn

Pasgen 1 O6bnactb pacnpocTpaHeHus

Pasgen 2 TepmuHbl M onpeaenexvs

Pasgen 3 TepmuHonoms

Pasgen 3 CywHocTe meToaa

Paspgen 4 CywHocTb MeToga nenbitaHuns

Pasgen 4 Annapatypa, peaktmBbl M marepuwansl

Paspen 6 Annapartypa; pasgen 7 Peaktuebl u matepuansl

Pasgen 5 Mogrotoeka annapara

Pasgen 8 MoaroTtoBka annaparta

Pasgen 6 Kanmbpoeka

Pasgen 9 Kanubpoeka u ctaHgapTM3aums

Pasgen 7 MNpoBeneHve ncnbiTaHyst

Pasgen 10 MNpoeeaeHune ncnuitaHus

Pasgen 8 O6paboTka pe3ynbTaToB UCTbITaHUSI

Pasgen 11 MpoTokon ncneiTaHus

Pasgen 9 MNMpeunsnoHHOCTb M OTKITOHEHne

Paspen 12 MpeunsnoHHOCTb U OTKIIOHEHWE

MpunoxeHve A OnucaHve annapata ansa onpegeneHus
TeMnepaTypbl Kpucrannmaaumm

Mpunoxexue (06sa3atensHoe): pasgen 6 (NyHkTbl 6.2 — 6.5)

PucyHok A.1 Pucynok A1.3
PucyHok A.2 Pucynok A1.1
PucyHok A.3 Pucynok A1.2

Bubnuorpadusn

[11 ASTM D 2386 OnpegeneHue Temnepatypbl KpUCTannM3aumm aBnaLmMoOHHbIX TOMIMB
[2] E 691 PykoBoACTBO NO BLIMONMHEHUID MEXNabopaTOPHOrO MCCNENOBaHWA ANs ONpeAeneHnsa TOYHOCTU MmeToaa

ucnbiTaHU

[3] UCO 4259 HedbrenpoaykTel. OnpeageneHne n NPUMEHEHNe nokasarenen TOYHOCTU METOA0B UCMbITAHWIA
[4] TOCT P 8.580 — 2001 lNocyaapcTBeHHas cuctema obecneyenns eguHcTBa uamepernin. OnpegeneHvne u npumMmeHeHue
nokasatenen NPeunsnoOHHOCTU METOA0B UCNbITaHWI HePTENPOAYKTOB
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