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[lpeancnoBue

3adadvun, OCHOBHLIE NPUHLUNBI U NpaBUna nposegeHna paboT No rocyaapcTBEHHOM cTaHgapTU3auum B
Poccunckon ®egepaunn yctaHosneHol [OCT P 1.0 — 92 «[ ocygapcTBeHHada cucteMa ctaHgaptTusaynm Poc-
cunckon ®egepaunn. OcHoBHile nonoxeHua» ITOCT P 1.2 — 92 «[ ocygapcTBeHHas cuctema ctaHgapTmaa-
L Poccunckon egepaunn. INopagok paspaboTkM rocyaapCTBEHHbIX CTaHOapTOBY

CBegeHuUA o ctaHgapTte

1 NOAINOTOBIEH OTkpbITEHIM akumnoHepHbIM 00LLeCcTBOM «Bcepoccumcknn HayydyHo-nccneaoBarterb-
CKUN UHCTUTYT No nepepaboTke HedpTU» (OAO «BHUNHI1»)

2 BHECEH TexHu4yeckum komutetoMm no ctaHaaptuszaumum TK 31 «HedTaHbIE TONNMBA U CMa304Hble
MaTepuanbi»

3 YTBEPXXOEH W BBEJEH B JENCTBUWE Mpukazom denepansHoro areHTcTsa Mo TEXHUYECKOMY
perynupoBaHuto 1 metponiorin ot 27 anpens 2005 r. Ne 98-cT

4 Hactoawmm ctaHaapT asnseTca MogudpuumMpoBaHHbIM Mo oTHoLweHWo K ctaHgapty ACTM [ 5972 — 02
«OnpeageneHne TemMnepaTtypbl KpUctannmMsauyun aBMauMOHHBIX TOMMUB. (ABTOMaTUYEeCKUA MeToq pa3oBOro
nepexoga)» [ASTM D 5972 — 02 «Standard test method for freezing point of aviation fuels (automatic phase
tfransition method)»] nytem nameHeHUsA ero CTpyKTyphl.

CpaBHeHUe CTPYKTYpbl HACTOSALWEro ctaHgapTa CO CTPYKTYPOWU yKasaHHOro craHgaprta NpuBedeHO B
cnpaBo4YHoM npunoxeHun b. [lpn 3ToM B Hero He BKOYeHbl CHOCKM 1 U 2, KOTOpbIE HelenecoobpasHo
NMPUMEHSATL Kak He UMEeRLLME OTHOLUEHUSI K POCCUNCKOW pefakuun ctaHaapTa. HanmeHoBaHWMe HaACTOSILWEro
cTaHgapTa UBMEHEHO OTHOCUTENBbHO HAaMMEHOBaHUA YKa3saHHOro ctaHgapTa aAnst npuseaeHnst B COOTBETCTBUE

cOCT P 1.5 (noapasgen 3.6)
5 BBEOEH BIEPBbBIE

NHdopmauna o6 n3MeHeHUAX K HacTodAleMy cTaHaapTy nybnukyetcsa B ykasatene «HauuoHanbHble
cTaHOapTbl», @ TEKCT 3TUX U3MEHEHU — B MHAOPMAaLUOHHBIX yKasaTtensax «HauuoHanbHble cTaHgapThi». B
criydae nepecmMoTpa UM OTMeHbI HACTOSALLEro cTaHgapTa cooTBeTCcTBYoWasa MHdpopmauua 6ygeT onybimko-
BaHa B MHdopMaLMOHHOM yKasaTene «HaunoHanbHble cTaHaapTbi»

© CtaHpapTtuHdopm, 2005

Hactosawun craHgapT He Mo)eT OblTb MONIHOCTBO WU 4acTU4YHO BOCMPOU3BEAEH, TUPaXKUPOBaH U
pacnpocTpaHeH B KadecTBe odpuLmansHOro nsgaHnsa Ha tepputopun Poccuinckon Peaepaumn 6e3 paspelleHus
denepanbHOro areHTCTBa No TEXHUYECKOMY PEryfIMpoBaHnUi0 U METPOMNOTrnnA
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BBenoeHue

HacTosaLwunia CraHOapT paapa60TaH B CBHA3UN C TEM, HTO BO BPEMHA NOJ1eTa BO3AYLLUHOIO CyHa TeEMINeParypa
TONNMMBA B bake 0ObIYHO NOHWXKAETCH, YTO MOXKET NMPUBECTU K o6pa305aHmo B TOIMJIMABE TBEPAbIX KPUACTAJIJ10B
yrinesoaopoaoB, KOTopble MOIYT OIpaH4HTh NMNOTOK TOIMJ1IMBa CKBO3b TOIUJTIMBHYHO CUCTEMY BO3AYLUHOIO CyAHA.

HOSTOMy TeMlieparypa KpUctaruinadauna TorJinBa Bceria AOoJPKHa ObITb HXKE MUHUMATTBHOW paGoqeﬁ TEeMIe-
paTtypbl TOMNJIMBa 1 Tpe6yeT TOYHOIO N3MEPEHNHA.

IV
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HALMWOHANBbBHBIN CTAHOAPT POCCUUCKOWN EOEPALUMN

TOMNIUBA ABUALIMOHHBIE

OHPEHEHEHME TemMnepartypbl KPpUCcTaniinn3almunm
MEeTOOOM aBTOMATU4€CKOrIo dDElSOBOFO nepexona

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

Nata BBegeHna — 2006 — 01 — 01

1 O6nacTb NpUMeHeHus

HacTtoawmMin ctaHaapT pacrnpocTpaHAeTCcda Ha aBUaLUuMOHHble TYPOUHHBIE TOMMMBA WU yCTaHaBNUBaeT
aBToMartuyeckuin metoq baszoBoro nepexoaa aAng onpeaeneHns TemnepaTypbl KpUctannmsaunum B AnanasoHe
oT muHyc 80 °C go nntoc 20 °C.

3HaveHus, ycTaHOBNEHHbIE B eanHMLLax cuctembl CU, cunuTatoTest ctaHgapTHLIMN,

HacToawmin ctaHaapT He ycTaHaBnuBaeT TpeboBaHnsa 6e30nacHOCTU, CBA3aHHbIE C MPUMEHEHNEM OaH-
HOro Mmetoda. [Nonb3oBaTenb HACTOSILLEro cTaHaapTa A0/KEH pa3paboTate COOTBETCTBYOLLME NpaBUia TEX-
HUKM Be30NacHOCTMN.

2 TepMuHbI U onpegeneHus

B HacTosLleM cTaHaapTe NPUMEHEHbI crieayroLlne TEPMUHBI C COOTBETCTBYOLWMMMN onpeaeneHusiMu.

2.1 TeMmnepaTypa KpucTannuMsauuu aBUALMOHHbLIX TOMMUB: TemrnepaTypa Tonamsa, Npu KOTOPOW
KpUcTannbl TBeEpAbIX yrnesogopoaoB, obpasoBasBLlUMecs NMpU OXJIaXXaeHUU, ncyesaroT No Mepe MoBbILLEHUS
TeMnepaTyp Tonnmsa.

TemMnepartypa Kpuctanamsaumm gormkHa ObiTb HUXKE MUHUManNbHOM pabodeln TeMnepaTypbl TONINBA.

2.2 MeTopgd aBTOMaTu4eckoro onpepgeneHusa dasoBoro nepexopga: OxnaxageHue obpasua KUOKOro
aBMaLVOHHOro TONSMBA, NPOBOANMOE B aBTOMaTUYECKOM peXnMe 00 NOABNEHUSA KPUCTANOB TBEPAbIX yrie-
BOAOPOAOB C NocneayiowmmM KOHTPOMPYEMbIM HAarpeBoM 1 pernctpaLlnen TemnepaTypbl, NPy KOTOPON TBEP-
able KpucTasnnbl yrieBoaopoaoB NOMHOCTLI0 NEPEXOOAT B XUAKY0 daasy.

2.3 TepMo3aneKTpuvyeckuin Mmoaynb Ha anemMmeHTax lMenbTbe: TBEPAOTENbHLIN TEPMOINEKTPUIECKUN
npnbop, COCTOALLNI U3 pa3HOPOAHbIX NOYNPOBOAHUKOBLIX MaTEpPUanoB, KOTOPbLIA CKOMMOHOBAaH TakuMm obpa-
30M, YTO Tenno nepegaetca obpasuy unm otBoauTca ot obpasua B 3aBUCUMOCTU OT HanpaBieHUsa 3NeKTpu-
4eCcKoro Toka, nogsoaumMoro K npndopy.

3 CywHoOCTb MeToAa

3.1 Obpasel, aBMaLMOHHOIO TOMNNMUBA OX1aXKAAkT C MOMOLLBHO TEPMOSMEKTPUYECKOrO MOAYIIA Ha ane-
MeHTax [NenbTbe ¢ NOCTOAHHOM ckopocTblo (15 £ 5) °C/MUH Noa HeNPEpPLIBHLIM MOTOKOM OT UCTOYHUKA CBEeTA.

[Mpu NoMOLLIM cUCTEMBI ONTUYECKUX OeTEKTOPOB 0bpaseLl, HeNPEpPbIBHO KOHTPOSIMPYIOT C Lienbio onpeaeneHns
Ha4yana obpa3oBaHUA KpUCTarioB TBepAbIX yrnesogopoaos. Nocne obpasoBaHua KpucTanioB obpasel, Ha-
rpeBatoT co ckopocTeto (10 + 0,5) °C/MUH g0 Tex nop, noka Bce KpucTamnsbl YrieBoaopoaoB He NepenayT B

Xuakyro gasy. HeobxoaMmoe KONMMYECTBO AETEKTOPOB obecnedmBaeT ODOHapyXeHue JobbIX KpUCTarsioB
TBepAbIX yrnesoaopoaoB. Temnepatypy obpasua, Npu KOTOPOW KpUcTanbl YrnesoaopoaoB NMOMHOCTLI0 Nepe-
XOOAT B XXUOKYHO hasdy, permcTpupyioT Kak TeMnepaTtypy Kpuctannusawuun.

UzpnaHve odbnumanbHoe
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4 AnnapaTtypa, peakTUBbl U MaTepuanbl

4.1 ABTOMaTUYECKUM annapaT, COCTOALUN U3 UCNbITaTENbHOU SHEUKUA C MUKPOMPOLECCOPHBIM yrpaBe-
HMEM, B KOTOpOW obecnedymBaeTcs OXNaXdeHUe U HarpeBaHue obpasla, a Takke ONTUYECKUN KOHTPOmb
MNOABNEHNA U UCYHE3HOBEHUA KpUCTaNoOB TBepAbIX YINMEBOAOPOOAOB U perncTpauusa TemMnepaTtypbl obpasua.
bonee noapobHoe onucaHue annapaTta NpuBeaeHo B NpUNoXKeHun A.

4.2 Annapat gomkeH ObIiTb obopyaoBaH NpobUPKoON ANga UchbITaHUA obpasya, CUCTEMOU ONTUYECKUX
OETEKTOPOB, UCTOYHUKOM CBETA, LUPPOBLIM AUCMINEEM, TEPMOINEKTPUYECKUM MoayNeM Ha anemeHTax [lenb-
Tb€ N YCTPOUCTBOM U3MEPEHNA TeMMNepaTypkl obpasua.

4.3 YCTPOUCTBO U3MepPeHUs TeMnepaTypbl AOMKHO obecnedynBaTbh U3MepeHUe TeMnepaTypbl obpasla B
ananasoHe oT MuHyc 80 °C ao nntoc 20 °C ¢ paspeluarolen cnocodbHocTeo M TovHoCcTho 0,1 °C.

4.4 Annapat gommkeH bbiTe 0bopygoBaH pUTUHramm gnga cbecnedyeHna LMPKyNSaUnMm XXKMAKOCTHOM OXa-
aarollen cpedbl Angd oTBoAa Tenna, BbipadbaTbiBAEMOro TEPMO3NEKTPUYECKUM Mogynem Ha anemMmeHTax [enb-
Tbe U APYTMMU SMEKTPOHHBIMKA OnokamMu annapata, U gnd obecnedyeHust LUpKYyNAauMM rasa ang O4YUCTKU
MCNbITAaTENBHOU SYENKU C NPoBUpKon ang obpasua oT Noboro Bo3aencTBnda atMocdepHOM BRaru.

4.5 H-OKTaH U H-HOHaH KBanugukaLnm X.u.

[IpedynpexodeHue — H-OKMaH U H-HOHaH s18J11I0MCS J1€2K0B0CNNNIaMeHSIIioWUMUCS XUOKocmsMU,
OKa3blearoWUMU s8pedHoe so3delicmaue Ha ObixamesnbHblie nymu 4denoeeka. llpu ux npumeHeHuUuU
Heobxodumo uzbezamb OMKPLIMbIX UCMOYHUKOB8 merisia, UCKP U OMKPbIMOo20 r1aMeHuU.

4.6 Xngkaa oxnaxgarwlasa cpefa and oTeoga Tenna, BblpadaThiBaEMOro TEPMO3NEKTPUYECKUM MOAY-
nem Ha anemeHTax [lenbTbe U ApyruMmn aNeKTpoHHBIMK BiokaMun annaparTa.

[TpnmMmedaHun e — BHekoTOpbIX annaparax B Ka4eCTBE OXINa)XgarLwWwen cpeabl CNoNb3yeTcs BO4ONPoOBOAHAS
BOAAa Ans oxna)geHust obpasua go remnepatypbl MuHyc 60 °C. [na oxnaxaeHus ncnelTyemoro obpasua ao remneparypsl
MUHyC 80 °C Heobxoamnmo obecnevunTb UMPKYNSAUMIO OXNaXxaaoLWwen cpeabl B UCNONb3yEeMOM annapare npu Temneparype
mmnHyc 30 °C wvnum Huxe. [lockonbky Boga 3ameps3aetr npy 0 °C, To B Ka4ecTBe oxXnaxgawuwen cpeabl UCMoNb3yioT
TEXHUYECKNN N30NPONaHorn.

4.7 TNpoayBoYHbIN ras, HanpuMep BO34yX, a3oT, refii Unn aproH ¢ TOYKOM POChl HUXKE CaMOM HU3KOU
TemMnepaTypbl obpasla B YCNoBUAX UCTbITAHUS.

llpedynpexodeHue — Cxambill 2a3 Haxoodumcsi Moo 8bICOKUM dasrieHueM. IHepmHbIU 2as3
MOXXem oka3amb yoyularoujee aosdeticmaue rpu adbixaHUU.

4.8 TuneTtkn, obecnevnsarole seoa obpasua B konuyectae (0,15 £ 0,01) cMm®.

4.9 BaTHble Banukn ¢ nNactTUKoBbIMU UM BYMaXKHBIMU CTEPXKHAMU ANS1 O4UCTKM NPOBUPOK ANS UCMLITY-
eMoro obpasua.

[IpedynpexdeHue — Hcnornib3osaHue sanuKkoas ¢ 0epessiHHbIMU CMEePXHAMU MOoXXem ripusecmu
K MospexXoeHUro 3epKarnibHOU rnosepxHocmu dHa rnpobupku ons ucnbimyemMo20 obpasya.

5 lNoarotroBKa annaparta

5.1 lNoaroTasnuealoT annapart K paboTe B COOTBETCTBUU C UHCTPYKLMEN N3rOTOBUTENS.

5.2 lNMogknioyvaloT cnuctemy LUAPKYNALUA XKUOKOW oxnaxkjatlowen cpedbl B COOTBETCTBUU C UHCTPYKLIUEN
M3roTOBUTENS N yDeXOarTcs, YTO ee TeMnepaTypa COOTBETCTBYET TpeboBaHUAM YCNOBUN NPpOBEAEHUS UCTbI-
TaHUs obpasua (CcM. npumedaHume K 4.6).

5.3 lMogkniovaroT npoayBoYHbIX ra3 n yoexxaalTcsl B TOM, YTO OH OTperynnMpoBaH 40 COOTBETCTBYHOLLENO
OaBNEeHN B COOTBETCTBUN C UHCTRYKLUUSAMUN N3rOTOBUTENS.

5.4 BknrovaroT anekTponuTaHve annaparta.

[MTpumedvyaHune — Hekotopble annapatel 060pyAoBaHbl rEHEPATOPOM CYXOro MPOAYyBOYHOIO rasa M He
HY>XJaloTCsA B NOAKMI0YEHMM BHELLHEro MCTOYHKKA CXaToro rasa.

6 KannbpoBkKa

6.1 lNpoBepsaT cobnogeHne Bcex TpeboBaHUN UHCTPYKLWA MO KannMbpoBke, NpoBepKe 1 3KcnnyaTauumn
annapara.

6.2 [Nns npoBepKn TEXHUYECKUX XapaKTePUCTUK annapaTta MOXXHO UCNOb30BaTh 0bpasel, aBUMalUOHHOro
TYPOUHHOro TONNMBA, ANsl KOTOPOro ObINo YCTaHOBNEHO 3HAYEHMEe TeMnepaTyphl Kpuctannmsayuum MeToaomMm,
npmuBegeHHbIM B [1].

2
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Takke MOXHO MPUMeHATb 00pasLbl, KOTOpPbIE UCMNOMb30BaNIMCL NPU NPoBeAeHUN MexnabopaTopHbIX
MCNbITaHUN C Lelbio onpeaeneHns TOYHOCTU MeToAaa.

6.3 [1nsa npoBepku KannbpoBKM YCTPOUCTBA M3MeEpPeHUa TemrnepaTtypbl obpasua B npegenax TOYHOCTU
IaHHOro MeToaa MOXeT ObITb MCNOJSIb30BaH H-OKTaH UM H-HOHaH KBanmdukaumm X.4. C U3BECTHBIM 3Ha4YeHUEM
TeMnepaTypbl KpUcTanmaawluin.

7 llpoBeaeHue UCnNbITaHUA

7.1 OTKpbIBAIOT KPLILLKY UCMbITATENBEHOW A4EUKN 1 C MOMOLLLHO BATHOMO Banka oduLlaroT npobupky Ans
McnbiTaHUAa obpasua, pacnonoXXeHHY0 BHYTPU UCNbITATENBHOM A4YEKHN.

7.2 MpombiBatoT Npobupky Ans obpasua nytem seoga (0,154 0,01) cm® obpasua B NpobUpKY ¢ NOMOLLHO
nneTkn. OyuwaoT npodbupky oT obpasua ¢ NoMoLLH0 BaTHOMoO BaluvKka, 3aTeM MOBTOPHO MPOMbIBAKOT U
oy atoT npobupky. B npobupke He AOMKHO OCTaBaTbLCHA BUOAUMBIX HEBOOPYKEHHBIM rMasoM Kanenb obpasua.
[Tlocne atoro nunetkon seoaaTt (0,15 = 0,01) cMm® obpasua ang onpeaeneHms TeMmnepaTypbl KpUcTanmaaynu

N 3aKPbIBAKT KPbILLKY UCTbITATENBHOM AYENK.

7.3 BkntoyatoT annapart B COOTBETCTBUM C PYKOBOACTBOM Mo akcnnyatauun. C aToro MOMeHTa U ao
OKOHYaHUA N3MepeHna annapaT aBToMaTU4eckn ByaeT KOHTPOMMPOBAaThL BCe BbiNoSIHAeMble onepauuun. [Npo-
OYBOYHbIN ra3 N XUAKOCTHaA oxNa)Kaarowas cpefa HadnHaT LUPKYNMpoBaTh Yepes annapart. TepMOo3neKT-
pUYECKMA MOayNb Ha aneMeHTax lNenbTbe oxnaxgaeT obpasel, co ckopocTbto (15 + 5) °C/MuH. OnTuyeckne

OEeTEKTOPbl HEMPEPLIBHO KOHTPONUPYOT 0bpaszoBaHWe KpUCTanoB yrinesogopoaos B obpasue. TemnepaTtypa
obpa3sLa NoCTOAHHO KOHTPONUPYETCA N 3HaYeHne oTobpakaeTcs Ha Aucniee nepeaHen naHenu annapara.
[Mocne obHapykeHUsa KpUucTanos yrnesogopoaos obpasel, HarpeBaeTcs co ckopocThto (10+ 0,5) °C/MuH, noka

BCE KPpUCTaJlJlbl HE Flepemﬂ,yT B XNOKYIHO cbaay. B MOMeHT nc4e3HOBeHUSA nocnegHero KPAUCTallJla TeMNepartypa
oGpaau,a PETNCTPUPYETCA N MSMePEHNE 3aKaHHYNBaAETCH.

/.4 3Ha4deHuUe TeMliieparypbl KpUctalsiJinaaumd AO0J1AKHO OT06pa3MTbCFI Ha ANCIJIEeE I'IGpEﬂ,HeIZ [aHEeJ1A
aliriapara.

7.5 OTKprBElI-OT KPbILUKY MCNbITATENBHOU SSHENKU N C NOMOLL B BATHOMO BallMka odnLLaroT r|p06v1p|<y OT
NCIbITYEMOIO oGpasua.

8 OOpaboTKka pe3ynbTaTOB UCNbITAHUA

3.1 Pe3yﬂbTaTbl NCIMNbITaHAA O(bOpMJ'IFII-OT B BAAE MNMPOTOKOJ1a, B KOTOPOM AOJ1XKHa ObITb YKa3aHa 3apelrn-
CTpUpoOBaHHAA MO 7.4 TemMreparypa KpUctalrisiidalif 06paaua dBNALAOHHOIO TOIJ1MBA.

9 MNpeun3OHHOCTb U OTKINMOHEHUE

9.1 MNMoBTOpsAeMOCTb (CXOAUMOCTD)

Pas3HOCTb Mexay ABYMSA peaynbTaTaMi UcnbiTaHUA, NonydYeHHbIMU OQHUM U TEM Ke UCTOJTHUTENEM Ha
OAHOW U TOW e annapaType NP NOCTOAHHBLIX YCNOBUAX HA MOAEHTUYHOM UCCeayeMOM MaTepuane Nnpy TOYHOM
BbINONMHEHUW NpoLeaypbl UCNbITaHUA, He AoJPKHa npeBbiWwaTth 0,69 °C bonee 4Yem B 0AHOM criydae U3 gsaauatu.

9.2 BocnpousBoguMMocCTb

PasHoCcTe Mexay ABYMA e€AUHUYHLIMA U He3aBUCUMBIMU pe3ynbTaTaMun UchbiTaHUd, NoJTyYeHHbIMU
pasHbIMA UCMONMTHUTENAMIM B pa3HbIX Nabopatopuax Ha MOEHTUYHOM UCCegyeMoM maTtepuane npm To4HOM
BbINOMHEHUW NpoLeaypbl UCNbITaHUA, He AoJPkHa npesbiwaTth 1,30 °C bonee 4Yem B 0AHOM criydae U3 gsaauaTtu.

9.3 OTKNOHeHue

OTKNOHEHWE OT pe3yNbTaToOB HACTOSLWLEro MeTo4Aa He YCTaHOBMEHO B CBSA3U C OTCYTCTBMEM CMECU XKUOKNX
YINeBoaopoaoB C U3BECTHOW TeMNepaTypoun Kpuctannmsauum, Kotopble UAEHTUYHBI aBUALMOHHBIM TONNMBaM
Ona ra3oTypOUHHBIX ABUraTenen.

9.4 OTHOCUTenbHOE OTKIOHEeHUue

PesynbTaThl, NoNy4YeHHble ANa Bcex 0bpas3LoB NpX BeIMOMHEHUN MeXnadbopaTopHOU nporpamMmel, Oblnn
NpoBepPeHbl HAa OTKITOHEHUS OTHOCUTENBHO MeToaa, nNpuBeaeHHoro B [1]. PacxoXageHna pea3ynbTaToB HaxXoasTCo
B npeaenax Bocnpon3BogMMocTu MeToaa, npusegeHHoro B [1].

[TpumevyaHwums
1 Pesynbrartbl HacTosiWero mMeroga onpegeneHust npuaHaHbl 3KBMBAlNEHTHbIMW pe3yrbTaram, MOJNTyYeHHbIM MPw

onpegeneHnu no metoay, npmeegeHHomy B [1]. Hactoawmm metog gaet BO3MOXHOCTb Mony4YaTb pe3yfibTaTbl C TOYHOCTbLIO
no 0,1 °C, uyto obecne4ynBaer donee BbICOKYID TOYHOCTb (MNPEUN3NOHHOCTL) Pe3yNbTaTOB UCMbITAHUW MO CPAaBHEHWUIO C
METOAOM, NMpuBeaeHHbIM B [1].
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2 Ecnu B cneyndukaymm Ha TOBapHYo NpoAyKUUIo NpeaycMoTpeH MeTod, NpuBeaeHHbIn B [1], He pekomeHayeTcs

MCMonb3oBaTh AaHHLIW UNK NOOOU Apyron MeToa.
3 XapakTepuUCTUKU MPEUUINOHHOCTU YCTAHOBMEHbLI CTAaTUCTUYECKOW OBpaboTKOW pe3ynbTaToB, MNOMy4YeHHbIX MO

nporpamMmme mexnabopaTtopHbIX UCMbITAHUA, B COOTBETCTBUU C KOTOPOU BbINO NpoaHanuanpoBaHo 14 KoMnnekToB 0dpa3sLoB
pasnUYHbIX aBUaLUOHHbLIX TONNKWB C TEMNepaTypou Kpuctannusaumm B gnanasoHe ot MUHyc 45 °C go MuHyc 65 °C. [1eBATb
nabopaTtopun ncrnonb3oBanu annapar aBToMmaTtuyeckoro onpeaeneHus dasoBoro nepexoga n 15 nabopatopuin UCNonb3o-
Banu py4Hon Metoq ucnbiTaHun, npueeaeHHsin B [1]. Ctatuctudeckn obpaboTaHHble gaHHbIE NO NMokKasaTtensiM nNpeun3noH-
HOCTU ObiNKM cobpaHbl U paccyMTaHbl C y4yeToM paspewatrwen cnocobHoctn 0,1 °C, obecneumBaeMon MeTOAOM
aBTOMaTU4yecKoro onpeaeneHmnst asoBoro nepexoaa.

[MTpunoxeHue A
(ob6s3aTenbHoOe)

OnucaHue alnapdaTta 4AnA onpegeneHnAd TtemMmnepartypbl KpMCTanHM?oaLIMM*

A.1 AnnapaT BKMOYaeT UCMNbITATENBHYID KaMepy W naHenb yrnpaBneHUs Ha BHELWHEW MOBEPXHOCTU annaparta
(pucyHok A.1).

] PMWMEYaAaHWNE — [lonHOe onucaHue 060py,D,OBaHI/IFI, MHCTPYKUUU 1O ero MOHTaxy, CXeMbl U MHCTPYKUWUW 1O
TeEXHUHECKOMY 06Cﬂy}I{MBaHMIO codepxartCd B PYKOBOACTBaX U3TOTOBUTETNA, KOTOPbIE MNMPUITaraloTCA K KaxXgoMy |'|p|/|60py 7
BKIOYaloTCA B UccneaoBaTenbCKUN OTYET.

:
4
»
L]

PucyHok A.1 — BHelWHWN BUA annaparta

* [1na obecnevyeHUss HAcCTosAWLEero MetToaa UcnbiTaHUa Hanbonee onTUManbHOW Bblna Npu3aHaHa Moaenb annapara
onpegeneHna Temnepatypsl kpuctannusauum cepumn 30, 50 n 70 komnaHum Phase Technology 135-11960 Hammersmith

Way, Richmond, B.C. Canada, V7A, 5C9, Ha KOTOpPOM B Npouecce MexnabopaTopHbIX UCMbITAHUW paccuyuTaHbl NOKasaTenu
TOYHOCTU (NPELU3UOHHOCTU) MO Npoleaype cTaTUCTUYeckon obpadboTKM AaHHbLIX B COOTBETCTBUU C [2 — 4].

4
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‘ Onmqecme JZLE‘TE‘I{TOpr
YNnoTHATENBHOE

KOMbLO
OTpaxeHHbIN CBET NcTouHKKk cBeTa
[TpOAYBOYHbLIN [TpoaYyBOYHbBIA
ras ras
cnblTaTensHas
A4venka

Cocyg onsi obpasua NaTuvk

TemMnepaTypsl
TepMoanemeHnT lNenkThe

PagunaTop ¢ XUOKOCTHOM
/. / vnv soanywHoii oxnaxgatowen coegoin /S /S

/

PUCYHOK A.2 — (Cxema vcnbiTaTenbHOW KamMepbl

A.1.1 WcnbiTatenbHasa kamepa (pucyHok A.2) BKNOYaeT B cebsl onTuveckne OeTeKTOpbl, NMH3Y, NCTOYHUK CBETA,
NpodupKy Ans ncnoiTaHna obpasua, gatyuk Temneparypbl, obecnevmBalowmMm N3MepeHne TeMnepaTypbl B MHTEpBane oT
MmuHyc 80 °C go nmoc 20 °C ¢ paspewarwen cnocobHOCTbI0O U TOYHOCTBIO 0,1 °C, TEPMOINEKTPUYECKUA MOAYITb HA
anemeHTax [lenbTbe 1 pagnatop.

KpbllLKa MUCMbITAaTENbHOW KaMepbl OTKPbIBAETCH ANS OYUCTKM Npodupku ansa odbpasua v BBoga HOBOro obpasua.
KpbllWKa MMEET YNNOTHUTENBHOE KOMbLO ANns obecrnevyeHnst repMeTudHOCTU MEeXay COMnpsratolWmMmMncst NOBEPXHOCTAMU
KPbILLKWU N KOpryca Kkamepbl. Bo3gyx, OCTaBWMNCA B 3aKpbITOW Kamepe, NpoayBaeTcsa cyxum rasom. Cucrtema Bnycka wu
BbIMNyCKa CyXoro rasa n3obpaxeHa Ha pucyHke A.2. CTEHKM UCMNbITATENBbHOWN KAMEPbI BbINOTHEHbI N3 OKPALLIEHHbIX B TEMHbIW
LUBET MeTanM4ecKknx U NNacTUKoBbLIX aetanen ansd MMHUMMU3auumn OTPpaXKeHUs1 CBETA.

A.1.1.1 Tlpobupka ansa ucneltyemoro obpasya npegcrasnser cobon cocyq ¢ NNacTUKOBbIMU CTEHKAMU YEPHOIO
LBETA C 3epKanbHO OTpaXaloWwmum MeTannm4eckum gHom. [epenoc Tenna K obpasuy n o1 obpasua vepes mertannmyeckoe
OHO KOHTpONUpyeTcsa moayrnem Ha anemeHTax [lenbrtbe.

A.1.1.2 Hartunk TemnepaTtypbl UMEET paspeLlaroLlyto cnocobHOCTE N MUHMManbHYK ToYHOCTL 0,1 °C. [laTtunk BCTPO-
eH B AHO Npobupku gns obpasua n pacnonoXxeH Ha pacctosaHum meHee 0,1 mm o1 gHa npobupku. [latumk Temneparypsi,
N3rOTOBMNEHHBIW U3 NNTATUHOBOW HUTK, ODecnevmnBaeT TOHHOE N3MepeHne Temneparypol obpasua.

A.1.1.3 TepmoanekTpuiecknn Mmoaynb Ha anemeHtax [lenbtbe obecnevnBaeT KOHTPONb TEMNepaTypol 0bpasua B
LWMPOKOM gnanasoHe. nana3oH Temneparyp pasnuyaercsa B 3aBUCMMOCTM OT cepun mogenu annaparta. B npouecce
oxnaxgeHunsi obpasya Tenno nepeHocuUTcsl ¢ NOBEPXHOCTU TEPMO3INEMEHTA K AHY. [TOCKONMbKY BEPXHAA MOBEPXHOCTb
HaxXoAUTCH B TENMOBOM KOHTaKTE C AHOM npobupkn, 10 0bpaseu dyaer oxnaxgarbes. HO TepmoanemenTa [lenbTbe
HaAXOAUTCSA B TEMIOBOM KOHTAKTE C pagnartopom, B KOTOPOM TENNO paccemBaeTcs B oxnaxgarowyo cpeagy. B npouecce
HarpeBaHms obpasua nponcxoamTt odbpaTHbIM Npouecc.

A.1.1.4 VictouHuk ceeTa obecneunBaet nyd anvHon BonHbl (660 £ 10) HM. IcTOYHMK CBETA PacnonoXeH Takum

obpasom, 4TODbI Ny4 CBETA nagan Ha obpasey nog oCTPbIM YINOM (CM. pUCYHOK A.2). CBET OTpaxaeTcsl OT 3epPKalbHOI
aHa npobupkn. Ecnn obpasey npeacrasnsieT codbon OQHOPOAHYIO XUAKOCTb, OTPAXEHHbIW CBET NaAaeT Ha KPbILLKY KaMepbil,
KOTOpas oKpaleHa B YepHbIN LBET, U MOIMOLWaeTCcs.

[Tpyn nosiBNeHnn KpuctannoB napadunHa B obpasue oTpaXKeHHbIN CBET paccemBaeTcs rpaHmuamMmmn asbl « TBEpOOE
TENO — XUMAKOCTb». 3HAUUTENBHOE KOITMYECTBO PACCESIHHOIO CBETA NagaeT Ha NNH3Y (PUCYHOK A.3).

A.1.1.5 OnTndveckne OeTEKTOPbl pacnonoXeHbl HaA NMMH30W ANs KOHTPOMNSA npo3padvHocTn obpasua. PaccTtosiHue
MEXAY ONTUYECKUMUN OETEKTOPAMU U NIMH30N OTPErynUpoBaHO Taknm 0bpasom, 4Tobbl oTpaxeHne obpasua npoeunpoBa-
ITOCb HA CBETOYYBCTBUTESNIBHYIO MOBEPXHOCTb ONTUYECKUX AETEKTOPOB. [Na oXBara 30HbI OTPaXXEHUS UCNOMb3YyeTCs HAboP
ONTUYECKNX OATHNKOB.

A.1.2 MNMaHenb ynpaBneHMA Ha BHELWHEWN NOBEPXHOCTM annapaTta (CM. pucyHok A.1)

A.1.2.1 Oucnnen BoiBoga coobweHnn obecneumBaeT AaHHble O COCTOAHMM annaparta. Korga annapaTt HaxoguTcs B
peXUME OXKMOAHUA (XONMOCTON PEXUM) U HE ODHAPYXKXEHO HUKAKUX HEUCTIPABHOCTEN, ANCNIIEN OOIMKEH OTODpaxarTb COOT-
BETCTBYIOWEee coobuweHne. [locne 3aBeplueHnss UCNbITAHUA HA aucrnnee otobpaxaetca 3HadveHune pesynbrara. Ecnu B
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PUCYHOK A.3 — Cucrema geTekTnpoBaHus 0b6pasoBaHns KPUCTANMOB

kakoM-nnbo Brnoke annapara obHapyXeHa HEMCNPAaBHOCTb, TO Ha Aucnnee dyaeT oTobpaxaTtbCs ANarHOCTUYECKOE CO00-
weHue. NogpobHoe 0ObACHEHNE ANArHOCTUYECKMX COOBLWEHNN NPUBEAEHO B PYKOBOACTBE MO 3KCNnyartauum annapara.
A.1.2.2 [Nucnnen BbIBOAA 3HA4YeHUN TemrnepaTtypbl obpasua obecnevmBaeTr MHOMKaAUMIO Temneparypbl obpasua B

TeYeHne BCEro BpeMeHU N3MepeHusl.
A.1.2.3 ducnnen BbiBOgA 3HA4YEHMW CBETOBOIO curHana obecneyvmBaeT nokasaHusl Curbl CBETOBOIO NOTOKA, NOJY-

YEHHOIO ONTUYECKUMMN AETEKTOPAMU. IATa MHGOPMaLUUA MOXKET DbITb MCNOMBb30BaHA ANA YCTPAHEHUS HEUMPABHOCTEMN.
A.1.2.4 KHonka «MENU» no3sonser onepartopy M3MeEHATb 3HAYEHNA TeMMNepaTypbl B rpagycax Llenscunsa Ha 3Hade-
HUA B rpagycax Papedrenta n Haoboport. LLkana B rpagycax Llenbcust NnpuHATa B KA4eCTBE CTAaHOAAPTHOWN.
A.1.2.5 Knonka «RUN» no3BonsieT oneparopy Ha4aTb LUUKIT N3MEPEHUs1, NOCre Toro Kak odpasel 611 NOMELLEH B

NCNbITATENbHYIO KaMepy.
A.1.2.6 KHonka «RESET» no3sonsaetr onepartopy OCTaAaHOBUTb UMK u3amepeHuns. [locne Haxatua 3TOM KHOMKK

annapaTt HeMeANEeHHO OCTAHOBMUT UMK M3MEPEHUST U obecnevnT HarpeBaHme obpa3sua A0 TeMnepaTypbl OKPYKaoLWEN
cpeabl.
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[MpunoxeHve b
(cnpaBo4HoOe)

CpaBHeHUe CTPYKTYpbI HacTosiWwero ctaHgaprta ¢ ASTM D 5972

Hacroawmmn ctaHaapT

CraHpgapt ASTM D 5972

BeeaeHune

Pa3gen 5 3HaveHne U NpUMeHeHne

Pasgen 1 Obnactb NpMeHeHns

Pasnen 1 Obnactb pacnpocTpaHeHns

Pa3pen 2 TepMuHbl 1 onpegeneHuns

Pa3nen 3 TepMUHONOIrns

Pasgen 3 CywHOCTE MeTo4a

Pasgen 4 CywHOCTb METOAA UCTbITAHWSA

Pasgen 4 Annapartypa, peaktuBbl U matepuarnsl

Pasgen 6 Annapartypa,; pasgen 7 Peaktuebl U matepuarsbi

Pasnen 5 [loagrotoBka annapara

Pa3nen 8 [logroToBka annapara

Pasnen 6 KannbpoBka

Pasnen 9 KannbpoBka n ctaHgapTusayus

Pasnen 7 [lpoBeaeHne ncnbiTaHuA

Pa3pnen 10 [NpoBeaeHne ncnbiTaHUA

Paspen 8 O6paboTka pe3ynbTatoB UCNbITAHUS

Pa3pen 11 [NpoTokon nenbitaHus

Paznen 9 [Npeun3anoHHOCTb U OTKINOHEHWE

Pa3nen 12 [Npeun3amoHHOCTL N OTKITOHEHNE

[Mpyunoxenne A OnucaHne annapara Aans onpeaeneHus
TeMneparTypbl Kpucrannumsaumm

[Tpunoxenue (0bs13atenbHoOe). pasgen 6 (NyHKkTbl 6.2 — 6.5)

PucyHok A.1 PncyHok A1.3

PucyHok A.2 PncyHoK A1.1

PucyHok A.3 PUCYHOK A1.2
buonuorpadus

[1] ASTM D 2386 OnpepgeneHne Temneparypbl Kpucrtannusaumm aBnauuoHHbIX TOMNNVB

[2] E 691
NCMNbITAHUW

[3]

[4] TOCT

DyI{OBO,EI,CTBO MO BbINMOJITHEHWKD Memna60paTopHor0 nceriegosaHmnAa Aarnd orpeaerieHnd 1O4HOCTKU MEeTOdAa

NCO 4259 HemprenpoagykTel. OnpegeneHne U npuMeHeHne nokasarernen ToMHOCTU METOA0B UCTbITAHUN
2 8.580 — 2001 NocypapcTBeHHas cuctema obecneqveHns eguHeTea namepennn. OnpeageneHne n npUMeHeHmne

nokasarenemn npeun3anoHHOCTN METOAO0B UCMbITAHMN HEDPTENPOAYKTOB
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