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Mpeaucnosune

3agaum, oOCHOBHbIE NPUHLMMBLI K NpaBuna npoBeaeHusa paboT No rocyaapCTBEHHOW CTaHAapTM3aumu B
Poccuiickon ®epepaunn yctaHosneHsl FOCT P 1.0 — 92 «[ocygapcTBeHHas cucteMma ctaHgapTtusaumm Poc-
cuiickon ®epepaumn. OcHoBHble nonoxeHusa» n FTOCT P 1.2 — 92 «["ocynapcTBeHHas cuctema ctaHgapTuaa-
umnmn Poccuiickon ®enepauuun. MNMopsagok paspaboTkm rocyaapCTBEHHbIX CTaHOapToOB»

CBepeHus o cTaHpapTe

1 NOAIOTOBJIEH OTKpbITbIM aKLMOHEPHLIM 00LLECTBOM «Bcepoccumnckuin HayvyHo-uccregoBaTterb-
CKUA MHCTUTYT No nepepaboTke Hedptn» (OAO «BHUUHI»)

2 BHECEH TexHuuyeckum komuTeTom no ctaHgaptu3auumn TK 31 «HedTsHble TonnmBa 1 cMas3oyHble
MaTepwarnbi»

3 YTBEPXOEH W BBEJEH B JEVCTBUE Mpukasom deaepanbHOro areHTcTsa Mo TEXHWHECKOMY
perynupoBaHuio u meTtponorum ot 27 anpens 2005 r. Ne 98-ct

4 Hacrtosawui ctangapT sBnseTcss MoanumpoBaHHbIM MO OTHOLLEHMIO K cTangapTy ACTM [1 5972 — 02
«OnpepeneHve TemnepaTypbl KpUcTannmsauun aBuaUMOHHBLIX TOMMMB. (ABTOMaTMYecKnin Meton ¢pasoBoro
nepexoga)» [ASTM D 5972 — 02 «Standard test method for freezing point of aviation fuels (automatic phase
transition method)»] nyTeM nameHeHus ero CTpykTypbl.

CpaBHeHVe CTpyKTypbl HacTosiLLlero ctaHgapTa CO CTPYKTYPOM YKa3aHHOro cTtaHgapTa npuBedeHoO B
crnpaBoyHoM npunoxeHun B. NMpu 3aTomM B Hero He BKMOYEHbl CHOCKM 1 1M 2, KOTOpble HelenecoobpasHo
NPYMEHATb KaK He MMeloLIMe OTHOLLEHUS] K POCCUACKON pedakumu cTaHgapTa. HanmeHoBaHne HacTosLiero
CTaHZapTa M3MEHEHO OTHOCUTENBHO HAaMMEHOBaHWS yKa3aHHOrO CTaHdapTa 4SS NpuBeAeHNs B COOTBETCTBME
cOCT P 1.5 (nogpasgen 3.6)

5 BBE[EH BIEPBbIE

Mudopmauns o6 nameHeHusIx K HacTosweMy cTaHgapTy nybnukyeTtcs B ykasaTene «HauuoHanbHbie
CTaHOapTbl», @ TEKCT 9TUX UBMEHEHNA — B MH(POPMaLMOHHBIX yKasaTensax «HaumoHanbHble ctaHgapTbi». B
crny4yae nepecmMoTpa MM OTMEHbI HAaCTOSALLEro cTaHgapTa COOTBETCTBYOLLas uHdopmaumsa byget onyonmko-
BaHa B MHOPMAaLMOHHOM yKa3aTerne «HaunoHanbHble CTaHgapThi»

© CraHgaptnHdopwm, 2005

Hactoawwun ctaHgapT He MOXeT ObiTb MOSTHOCTBHO MM YaCTMYHO BOCMPOU3BEAEH, TUPaXMpPOBaH U
pacnpoCcTpaHEH B Ka4eCcTBe OhuLIManbHOro n3gaHus Ha tepputopum Poccuinckon ®enepaumm 6e3 paspeLuenns
denepanbHOro areHTCTBa Nno TEXHUYECKOMY PEryNIMPOBaHUIO U MEeTPONorum
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BBepeHune

HacTosiwmii ctaHgapT paspaboTaH B CBA3M C TEM, YTO BO BpeMs NosieTa Bo34yLLIHOro cyHa TeMnepaTypa
Tonnuea B 6ake 0BbIYHO MOHMKAETCS, YTO MOXKET NPUBECTM K 06pa3oBaHUIO B TOMNMBE TBEPObIX KPUCTANNoB
YrneBoOopoaoB, KOTOPble MOTYT OrpaHUYUTL NOTOK TOMMNBA CKBO3b TOMIMBHYIO CUCTEMY BO3AYLLHOMO CcyaHa.
MoaTomy TeMnepaTypa Kpuctannusauum Tonnmnea Bceraa AomkHa BbiTb HUXKE MUHUManbHONW paboyeii Temne-
paTypbl ToNnmea 1 TpebyeT TOYHOTo U3MepPEHUs.
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FOCT P 52332 — 2005
(ACTM 1 5972 — 02)

HAUMWOHANBbHBLIA CTAHOAPT POCCUMUCKON ®EQEPALUMN

TOMNMUBA ABUALIMOHHDbIE

OnpeaeneHve TeMnepaTypbl KpUcTanmsauum
MeToAOM aBTOMaTu4yeckoro ¢ha3oBOro nepexoga

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

Data BBegeHna — 2006 — 01 — 01

1 O6nactb npumMeHeHuA

HacTtoswuin ctangapT pacnpoCTpaHseTcs Ha aBMaUMOHHbIE TYPOWHHLIE TOMMMBA W yCTaHaBnvBaeT
aBTOMATUYECKMIN MeTOL ha3oBOro Nepexofa ANs onpeaeneHns TeMnepaTypbl KpUcTannmsaumm B guanasoHe
oT muHyc 80 °C go nntoc 20 °C.

3HayeHus1, ycTaHOBIEHHbIE B eAMHMLax cuctembl CU, cumTatoTcs ctaHgapTHBIMW.

HacTosawui ctaHgapT He ycTaHaBnmBaeT TpeboBaHus 6€30MacHOCTU, CBA3aHHbIE C NPUMEHEHEM AaH-
Horo meToga. Monb3oBaTenb HacTosALLEro cTaHaapTa AOMmKeH paspaboTaTe COOTBETCTBYOLME NpaBuia Tex-
HUKK 6e30nacHOCTH.

2 TepmMuHbI U onpegeneHus

B HacTosweM cTaHOapTe NpMMEHeHbI cneaytoLlmne TepMrHbl C COOTBETCTBYHOLLUMUM ONpeaeneHnsiMu.

2.1 TemnepaTtypa KpucTannusauum aBMALMOHHbLIX TOMJIMB: TemrepaTtypa TOMNAnBa, Npu KOTOPOM
KpucTannbl TBEpAbIX YrNEeBOAOPOAOB, 00pa3oBaBLUMECS MPU OXNaXOeHUN, NCYe3aloT Mo Mepe MOBbILLEHNS
TemnepaTyp TonnmBea.

Temnepatypa kpuctannusauumn JormkHa 6bITb HUXE MUHUManbHON paboyen TemnepaTypbl TONNMBA.

2.2 mMeTon aBTOMaTMYeCcKoro onpegeneHusa cgasoBoro nepexoga: OxnaxageHne obpasua KMaKoro
aBMaLMOHHOrO TOMMMBA, NPOBOAUMOE B aBTOMATUYECKOM PEXMME A0 MOSBIIEHUST KPUCTANIoB TBEPAbIX yrrie-
BOAOPOAOB C MOCNEeAyHLMM KOHTPOTMPYEMbIM HarpeBOM U1 perucTpaumen Temnepartypsbl, Npyu KOTOPOW TBEP-
Oble KpucTansbl yrneBoAOPOAOB NOSMIHOCTLIO NEPEXOAAT B XUAKyo dasy.

2.3 TepMmoO3neKTpuyeckum Mmoaynb Ha anemMmeHTax lNenbTbe: TBEPOOTENbHbIN TEPMOINEKTPUYECKUI
nprnbop, COCTOALLNIA U3 pa3HOPOAHbLIX NOSYNPOBOAHMKOBBLIX MaTepmnanoB, KOTOPbI CKOMMOHOBaH Takum obpa-
30M, UTO TeNno nepenaetcsa obpasuy nnu oTBOAUTCHA OT obpasLia B 3aBUCUMOCTU OT HanpaBreHus 3NeKTpu-
YeCcKoro Toka, NoaBOANMOro K Npubopy.

3 CywHocTtb meToaa

3.1 Ob6paseL, aBMALMOHHOIO TOMMMBA OXaXAaT C NOMOLLLIO TEPMOSSIEKTPUYECKOrO MOAYNS Ha ane-
MeHTax lNenbTbe C NOCTOSIHHOM CKOPOCTLIO (15 = 5) °C/MUH No4 HenpepbIBHLIM NMOTOKOM OT MCTOYHMKA CBETA.
Mpy NOMOLLUM CUCTEMbI ONTUYECKMX OETEKTOPOB 06paseL, HENPepPbIBHO KOHTPONMPYIOT C LIENbI0 onpeaeneHns
Hadana obpa3oBaHusi KpUCTaNoB TBEPAbIX yrnesogopoaos. Mocne o6pa3oBaHust kpuctannos obpaseL, Ha-
rpeBatoT co ckopocTbto (10 £ 0,5) °C/MuH Jo Tex nop, Noka Bce KpucTansbl YrNeBOAOPOAOB HE NepenayT B
Xnagkyto ¢asy. Heobxognumoe konmMyecTBO OETEKTOPOB obecneyvmBaeT OOHapyxeHue mobbiX KpucTanios
TBEPAbIX yrneBogoponos. Temnepatypy ob6pasLa, Npu KOTOPOW KpucTansbl yrneBogopOA0B NOSMHOCTLIO Nepe-
XOAST B XUAKyto dasy, perncTpupytoT Kak TemnepaTtypy Kpuctannmsaumm.

U3paHne ocpmumanbHoe
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4 AnnapaTtypa, peakTuBbl U MaTepuanbl

4.1 ABTOMaTM4eCKui annapaT, COCTOSALLNIA U3 UCTbITAaTENBHON A4ENKN C MUKPOMNPOLLECCOPHBIM yrnpasre-
HMeM, B KOTOpoM obecrneymBaeTcsl OXNaxaeHne u HarpeBaHwe obpasua, a Takke OMNTUYECKUA KOHTPOMb
NOSIBNEHUSA N UCYE3HOBEHUS KPUCTAaNoB TBEPAbIX YINEBOAOPOAOB U peryctpauns Temnepatypbl obpasua.
Bonee nogpobHoe onvcaHne annapaTa NpUMBEAEHO B NPUoXeHun A.

4.2 Annapat gormkeH 6biTb 06opygoBaH NpobupKor Ans UcnbiTaHnsa obpasua, CUCTEMON ONTUYECKUX
[EeTeKTOpOoB, UCTOYHUKOM CBETa, LMPOBbIM ANCTNEEM, TEPMOINEKTPUYECKMM MOZYIEM Ha anemeHTax lenb-
Tbe M YCTPOWCTBOM M3MepeHMs TemnepaTypbl obpasua.

4.3 YCcTponcTBO U3MepeHnst TemnepaTtypbl OMKHO obecneynBaTtb M3MepeHne TemnepaTtypbl obpasua B
AunanasoHe ot muHyc 80 °C po nntoc 20 °C ¢ paspeLuatoLlen cnocobHOCTbI0 U TouHocTbio 0,1 °C.

4.4 Annapat gomnmxeH 6biTb 060pyaoBaH (hUTUHramMm Anst obecneyeHms LMPKYSaLUmm XMAKOCTHON OXnax-
JaroLen cpefbl Anst oTBoAa Tenna, BolpabaTbiBAEMOro TEPMOINEKTPUYECKMM MOLYEM Ha anemeHTax lenb-
Tbe W OPYrMMKU 3MEKTPOHHBIMK Orokamu annapaTa, U gna obecneyeHus UMPKYnsuun rasa anst O4UCTKU
ucnbiTaTenbHOM A4elikn ¢ Npobupkon ans obpasua oT Nrdoro BO34encTBUA atMoccepHon Bnaru.

4.5 H-OKTaH W H-HOHaH KBanuduKaumm X.u.

lMpedynpexdeHue — H-OKMaH U H-HOHaH S18J1S1F0OMCS1 JIe2KO8OCMIIaMeHSIIoWUMUCS XXUOKocmsaimMu,
OKa3blearoujumMu epedHoe eo3delicmeue Ha ObixamesibHble NMymu 4Yenoeeka. [lpu ux npumeHeHuu
Heob6xo0umo uzbezamb OMKPbIMbIX UCMOYHUKO8 merisia, UCKP U OMKPbLIMO20 njiaMeHUu.

4.6 YKupkas oxnaxgarwowasi cpea Anst oteofa Tenna, BblpabaTbiBaEMOro TepMO3SIEKTPUYECKMM MOLY-
nem Ha anemeHTax lMenbTbe U OPYrMMmN 3NEKTPOHHBIMK BriokamMu annapara.

MpumeyaHune — BHekoTopbix annapatax B Ka4eCTBe OxnaxaaroLLen cpeabl CNonb3yeTcst BOAONPOBOAHASNA
BOAa AnA oxnaxaeHus obpasua go temnepatypbl MuHyc 60 °C. [1na oxnaxaeHus ncnelTyemoro obpasua Ao Temneparypbl
muHyc 80 °C Heobxoaumo obecnednTb LMPKYNAaLMIO OXnaxaatoLwen cpedbl B UCNOMb3yeMoM annapare npu temneparype
MuHyc 30 °C unm Hwmxke. lNMockonbky Boda 3amep3aeT npu 0 °C, To B kayecTBe oxnaxpgawllenh cpedbl UCMONb3YlT
TEXHWYECKMI N30MPOnNaHon.

4.7 TMpoayBOYHbIN ra3, Hanpumep BO3QyX, as3oT, refnin UNn aproH C TOYKOW POChl HUXKE CaMOW HU3KOM
TemnepaTypbl o6pasua B yCNOBUSX UCMbITAHUS.

lpedynpexdeHue — Cxambili 2a3 Haxodumcsi No0 ebiCOKUM JdaesieHueM. UHepmHbIU 2a3
Mo)xem oka3zamb yOyuwaroujee eo3delicmeue npu edbixaHuu.

4.8 TMuneTkun, obecneunsatoLme Beoa obpasua B konndectse (0,15 +0,01) cm®.

4.9 BaTHble BanvKu C NNacTUKOBLIMU UM BYMaXKHBIMU CTEPXKHSAMU ANSt OYMCTKU NPOBUPOK AN UCTIbITY-
emoro obpasua.

lMpedynpexdeHue — Ucnonb3oeaHue easluKkos ¢ depeesiHHbIMU CMEPXHAMU MOXXem rpueecmu
K noepexx0eHuUro 3epKasibHolU noeepxHocmu GHa nNPobupku O1s1 ucnbimyemMo20 obpasua.

5 lMoproroBKa annaparta

5.1 lNMoarotaBnuealoT annapaT K paboTe B COOTBETCTBUU C MHCTPYKLMEN U3FOTOBUTENS.

5.2 lNogknoyaloT CUCTEMY LMPKYASALNK XUOKOW oXnaxKgatoLlen cpefbl B COOTBETCTBUN C UHCTPYKUMEN
n3roToBuTENs N yoexaalTes, YTO ee TeMnepaTtypa COOTBETCTBYET TpeboBaHUAM yCNOBUiA NPOBEAEHUS UCTIbI-
TaHus obpasua (CM. npumevaHue K 4.6).

5.3 lMoakntoyatoT NpoAyBOYHbIV ra3 1 yoexxaatTcsi B TOM, YTO OH OTPEryfimpoBaH 40 COOTBETCTBYHOLLIErO
[aBrieHNsi B COOTBETCTBMU C MHCTPYKLMUSIMU U3rOTOBUTENS.

5.4 Bkno4aloT anekTponuTaHue annaparTa.

MpumMmeyaHune — HekoTopble annapatel 060pyA0OBaHbl FEHEPATOPOM CYXOro MPOAYBOYHOrO rasa U He
HYXXOAKTCA B NMOAKMHOYEHUN BHELLHEro UCTOYHUKA CXaToro rasa.

6 KanubpoBka

6.1 lMpoBepsitoT cobrntogeHne Bcex TpeboBaHWI MHCTPYKLMIA MO KanubpoBKe, MPOBEPKE M SKCMyaTaumm
annapara.

6.2 [1nsi npoBepKuN TEXHUHECKNX XapaKTepPUCTUK annapaTta MOXHO UCNofb3oBaTb 0bpaseL; aBnaLmMoHHOIO
TypOMHHOIO TOMMMBA, ANst KOTOPOro ObINO YCTAaHOBNEHO 3HAYEHMEe TeMnepaTypbl KpucTannnsaumm MeToaom,
npuBeaeHHbIM B [1].

2
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Tarke MOXHO MpuMeHsTb obpasubl, KOTOpPblE MCNOMBb30BaNNCh NPU NPOBEeAeHNN MexIiabopaTopHbIX
UCMbITaHWN C Uenblo onpedeneHnsa TOYHOCTM MeToda.

6.3 [na npoBepkn kannbpoBKM YyCTPOMCTBA M3MEPEHUS] TemMnepaTypbl obpasua B npeaenax TOYHOCTH
[aHHOro Metoga MoXeT BbITb MCMONBb30BaH H-OKTaH UM H-HOHAaH KBannduKaumm X.4. C U3BECTHbIM 3Ha4YEeHNEM
TemnepaTypbl KpucTannusaumu.

7 lpoBegeHue UCNbITaHUA

7.1 OTKpbIBAOT KPbILLKY UCMbITATENBHON SUYEKU U C MOMOLLIbHO BaTHOMO Banvka O4nLLaloT Npobupky ans
ucnbiTaHms obpasua, pacrnosioKEHHYHO BHYTPU UCMbITAaTENbHON SYENKN.

7.2 MpombiBatoT Npobupky aAns obpasua nytem seoaa (0,15+ 0,01) cm® obpasua B NpoBUPKY C MOMOLLIO
nuneTkn. OunwarT npobupky oT obpasua C NOMOLLLD BaTHOIO BasivKa, 3ateM MOBTOPHO MPOMBIBAOT U
oumwaroT npobupky. B npobupke He JOMKHO OCTaBaTbCHA BUAMMbIX HEBOOPYXXEHHbBIM N1a3oM Kanenb obpasua.
Mocne aToro nuneTkon BBoasT (0,15 + 0,01) cm® obpasua Ana onpeaeneHns TeMnepaTtypbl KpUCTanmsaLmm
M 3aKpbIBAOT KPbILIKY UCMbITaTENTbHON SYENKN.

7.3 BkniovyaloT annapaTt B COOTBETCTBUM C PYKOBOACTBOM MO 3kcnnyataumn. C aTOro MOMeHTa n Ao
OKOHYaHWS N3MepeHns annapaT aBTomaTuyeckn 6yaeT KOHTPONMpoBaTh BCe BbiNofHseMble onepauuu. Npo-
OYBOYHbBIV ra3 u XWAKOCTHas oxrnakgatoLlas cpeda HauMHalT LMpKynMpoBaTth Yepes annapaT. TepMoaneKT-
puyeckuin Mogynb Ha anemeHTax enbTbe oxnaxgaeT obpasel co ckopocTbio (15 £ 5) °C/MuH. OnTuyeckne
[EeTeKTOpbl HeMpPepbIBHO KOHTPONMPYHOT o6pa3oBaHne KpUCTarnoB yrneBogopodoB B obpasue. Temnepatypa
obpasLa NoCTOAHHO KOHTPONMMPYETCS U 3HayeHne oTobpaxaeTcs Ha gucniee nepegHen naHenu annapara.
Mocne obHapyXeHus KpUCTarnsoB yrneBogoponoB oopasel HarpeBaeTcsi co ckopocTbto (10+ 0,5) °C/MuH, noka
BCe KpucTansbl He nepenayT B Xuakyo dasy. B MOMeHT ncuesHoBeHUsa nocneaHero Kpuctanna Temneparypa
obpasua perucTpmpyeTcsi U usmepeHve 3akaH4nBaeTcs.

7.4 3HadeHne Temnepatypbl KpucTannmsauum SOMKHO O0TOBpasuTbCcs Ha Aucnnee nepegHen naHenm
annapara.

7.5 OTKpbIBAKOT KPbILLKY UCMbITATENbHOM SYENKM U C MOMOLLbIO BaTHOrO Banunka ouuLLaT Npobupky ot
ucnbITyemoro obpasua.

8 OO6paboTtka pe3ynbTaToB UCMNbITAHUA

8.1 Pesynbtathbl ucnbiTaHnsa ohopMIsOT B BUAE NPOTOKOSIA, B KOTOPOM A0SMKHA ObITb yKa3aHa 3aperu-
CTpupoBaHHas no 7.4 TemnepaTypa kpuctannmsauuym obpasLa aBuaLnoHHOro TonnnBea.

9 MNpeunsnoHHOCTb U OTKITOHEHUue

9.1 lMNMoBTOpPAEMOCTb (CXOAUMOCTb)

PasHocTb Mexay ABYyMS pesynbTaTaMu UCMNbITaHUSA, NoNyyYeHHbIMU OAHUM U TEM XXe UCMONHUTENEM Ha
OIHOW 1 TOW e annapaType Npu NOCTOSHHbIX YCIOBUSIX HA UAEHTUYHOM UCCreayeMoM MaTepuane npyv TOYHOM
BbINONHEHUM NpoLeaypbl UCMNbITaHWS, He AormkHa npeBbiwaTh 0,69 °C bonee Yyem B 04HOM Cry4ae U3 ABaaLuaTy.

9.2 Bocnpou3BogMmMocTb

PasHocTb mMexay OBYMS €OMHWYHBIMA M HEe3aBUCMMbIMK pe3ynbTataMy UCMbITaHWs, MOSyYeHHbIMA
pasHbIMW UCMONMHUTENSAMU B PasHbIX JlabopaTtopusix Ha MOEHTUYHOM MCCregyemMoM MaTtepuane npyu TOYHOM
BbINOSTHEHWM NMPoLEeaypbl UCMbITaHWS, He JoImkHa npeBbiwaTh 1,30 °C 6onee Yyem B 04HOM Crlyvae U3 gBaauaTim.

9.3 OTKnoHeHue

OTKITOHEHME OT pe3yNbTaTOB HAaCTOSLLIEro METOAA HE YCTAHOBIEHO B CBSI3W C OTCYTCTBMEM CMECU XXUOKNX
YrMEeBOAOPOAOB C U3BECTHON TEMMNEPATYPON KpUCTannmnsaumm, Kotopble NAEeHTUYHbI aBUaLMOHHBIM TOMSIMBaM
0515 ra30TypOVHHbBIX ABUraTenen.

9.4 OTHOCUTENbHOE OTKIIOHEeHUe

PesynbTathl, Nony4eHHble Ang Bcex 0b6pasLoB npu BbINOMHEHUN MexiabopaTopHOM NporpaMmsl, Bbinu
npoBepeHbl Ha OTKITOHEHWSI OTHOCUTENBHO MeToAa, NpuBeaeHHOro B [1]. PacxoxaeHnsa pesynbTaToB HaxoaaTca
B npefenax BOCNpon3BoauMoCTN MeToaa, npmseaeHHoro B [1].

MpnmeyaHuns

1 Pe3ynbTaTbl HacTosiLLero MeToAa ONnpeAeneHus NpusHaHbl SKBUBANEHTHbIMU pesynbTatam, MofyYeHHbIM Mpu
onpegeneHnn no meToay, npuseaeHHomy B [1]. HacToawumii metoa Aaet BO3MOXHOCTb NOMy4vaTth pesyrnbTaTbl C TOHHOCTbIO
po 0,1 °C, yto obecneumBaeT Gornee BbICOKYID TOYHOCTb (MPELM3NOHHOCTL) Pe3yrbTaToB UCMbITAHWIA MO CPaBHEHUIO C
METOAOM, NpuBeAeHHbIM B [1].
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2 Ecnu B cneundukaumm Ha TOBapHYH NpoayKLMio NpeaycMOTpeH METOA, NpvBedeHHbIN B [1], He pekoMeHayeTcst
MCMNOSb30BaTh AaHHbIA UK Ntobon apyron meton.

3 XapaKkTepucTuKkM MPEeLM3NOHHOCTU YCTaHOBIMEHbI CTaTUCTUYECKO 0OpaboTKoN pesynbTaToB, MOMYYEHHbLIX MO
nporpamme MexxnabopaTopHbIX UCMbITAHWIA, B COOTBETCTBUM C KOTOPOW BbINO NpoaHanuampoBaHo 14 koMnnekToB o6pasLoB
pasnuyHbIX aBUaLIMOHHbLIX TONMMB C TEMMepaTypon Kpuctannusauuy B amanasoHe ot MuHyc 45 °C go muHyc 65 °C. [leBatb
nabopatopwuii UICNoNb30Banu annapaT aBToMaTU4ecKoro onpeaeneHvs gasosoro nepexoga u 15 nabopatopuii ncnonb3o-
Banu py4yHon MeTop UcnbiTaHu, npueeaeHHbin B [1]. CTatnctuyeckn obpaboTaHHbIe AaHHbIE MO NoKasaTensM nNpeum3noH-
HOCTM ObiINM cobpaHbl M paccyMTaHbl C y4yeToM paspeluarolien cnocodbHoctn 0,1 °C, obecneunBaemon MeTOOOM
aBTOMaTM4eCcKoro onpeaeneHns ¢a3oBoro nepexoaa.

MpunoxeHue A
(obs3aTenbHoe)

OnucaHuve annapara Ans onpeaernieHUs TeMnepaTypbl Kpuctannusaumm*

A.1 AnnapaT BKOYaET UCMbITaTeNbHYyl0 KaMepy M MaHenb ynpaBneHusi Ha BHELUHEN MOBEPXHOCTM annapaTa
(pncyHok A.1).

MpumeyaHune — lonHoe onucaHue 060py,CI,OBaHVIﬂ, MHCTPYKUMN NO €ro MOHTaxXy, CXeMbl 1 MHCTPYKUWK MO
TeXHN4eCkomy O6Cﬂy)KI/1BaHVI}0 coepxaTtcd B pykoBOoACTBaX U3roOTOBUTENA, KOTOPbIE NpunaratoTca K KaXXaomy I'IpIA60py n
BKIIOYAKOTCS B MCCeQ0oBaTENbCKUA OTYET.

KPHILIKA HCNBITATEABHON FMeiikn

amcnaen ancruren s
Temneparypst CHETOBOID i
obpasua CHrHama - 2
¥ e AT (SR - -

i
1

PucyHok A.1 — BHewHwuit BUa annapara

* [Ina obecnevyeHnss HAaCTOSILLEro MeToAa MCMblTaHns Hanbonee onTumarnbHOW Gbina NpyM3HaHa MoAene annapara
onpepeneHus Temnepartypbl kpuctannmsaumm cepuii 30, 50 n 70 komnannm Phase Technology 135-11960 Hammersmith
Way, Richmond, B.C. Canada, V7A, 5C9, Ha kKOTOpOM B NpoLecce MexrnadopaTopHbIX UCMbITaHUA paccymTaHbl Nokasatenm
TOYHOCTU (NPELU3MOHHOCTI) NO Npoueaype CTaTtucTUYeckon o06paboTku AaHHbIX B COOTBETCTBUM C [2 — 4].

4
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PucyHok A.2 — Cxema ncnbiTaTenbHOM Kamepbl

A.1.1 UcnbiTaTenbHas kamepa (pucyHok A.2) BkrovaeT B cebst onTudeckme AeTekTopbl, JIMH3Y, UCTOYHWK CBETA,
nNpobupky Ans ucnbitTaHna obpasua, 4aTyuk TemnepaTypsl, obecneynBaloLLin UsMepeHne TemnepaTypbl B MHTepBsarne ot
muHyc 80 °C po nntoc 20 °C ¢ paspeluatoLlein cnocobHocTbio U TodHocThio 0,1 °C, TepMO3NEKTPUYECKMn Mogynb Ha
anemeHTax lNenbTbe 1 pagmarop.

Kpblwka ucnbiTaTensHOM kamepbl OTKPbIBAETCS AN OYUCTKM Npobupku ans obpasua M BBOAa HOBOro obpasua.
Kpbilka uMeeT ynnoTHUTENbHOE KOMbLO AN15 06ecnevyeHns repMeTUHHOCTN Mexdy COMPAraroLLMUCS NOBEPXHOCTAMM
KPbILLKM 1 koprnyca Kamepbl. Bo3gyx, ocTaBlMIACSA B 3aKpbITOW Kamepe, npogyBaetcs cyxvum ra3om. Cuctema Brnycka M
BbINyCKa CyXoro rasa nsobpaxeHa Ha pucyHke A.2. CTEHKM UcnbiTaTenbHOM KaMepbl BbINMOMHEHbI U3 OKpaLLeHHbIX B TEMHbIN
LBET MeTanfMyecknx 1 nracTUKoBbIX AeTanen Ansg MUHMMU3aLUmM OTPaXeHUs CBeTa.

A.1.1.1 MNpobupka ans mcnbiTyemoro obpasua npeacTasnseT cobon cocyn C MIacTUKOBBIMW CTEHKaMU YepHOro
LBeTa C 3epKarnbHO OTpaXatoLmm MeTannunyeckum gHom. MNepeHoc Tenna k o6pasuy 1 oT obpasua Yepes MeTannnyeckoe
AHO KOHTpPONMpyeTca Modynem Ha anemeHTax NenbTbe.

A.1.1.2 [atynk Temnepatypbl UMeET paspeLlatoLLyto CNocoBHOCTbL U MUHMMarbHY TouHocTb 0,1 °C. [laTunk BCTpo-
€H B OHO Npobupkx anst obpasua un pacnonoxeH Ha pacctosHum meHee 0,1 Mm oT gHa npobupku. atunk TemnepaTypbl,
M3roTOBMEHHBIA U3 NNATUHOBOW HUTK, 0becneunBaeT TOHHOE U3MepPeHKe TemnepaTypbl obpasua.

A.1.1.3 TepmoaneKTpuyeckuii Moayrsb Ha anemeHTax enbTee obecneynBaeT KOHTPONb TeMnepaTypbl obpasua B
LUIMPOKOM AmanasoHe. [uana3oH TemnepaTyp pasnuyaeTcs B 3aBMCHMOCTM OT cepuv Mogenu annapata. B npouecce
oxnaxaeHus obpasua Tenno NepeHocUTCs C NOBEPXHOCTU TepMoarieMeHTa K AHY. NMockonbKy BepXHSsi MOBEPXHOCTb
HaxoguTca B TEMMOBOM KOHTakTe ¢ AHOM mnpobupku, To obpasel, byaeT oxnaxgatbes. [Ho TepmoanemeHTa [lenbTbe
HaxoAuTCa B TEMNMOBOM KOHTaKTe C paanaTtopoM, B KOTOPOM Tenso paccemBaeTcs B oxnaxaaroLllyo cpeay. B npouecce
HarpeBaHus obpasua nponcxogut obpaTHbIN NpoLecc.

A.1.1.4 NcTouHuk cBeTa obecneumBaeT nyy AnuHON BonHbl (660 + 10) HM. VcTOYHMK cBeTa pacnonoxeH Takum
obpasom, 4tTobbl Nyy ceeTa nagan Ha obpasel, nNof ocTpbIM YriioM (CM. pucyHok A.2). CBeT oTpaxaeTcst OT 3epKanbHOro
AHa npobupku. Ecnn obpaseu npeacTasnsiet cobor 04HOPOAHYI0 XUAKOCTb, OTPaXKeHHbIN CBET NajaeT Ha KPbILLKY Kamepsbl,
KOTOpas OKpaLleHa B YepHbI LIBET, U MOMMoLLaeTcs.

Mpy nosiBNeHun KpucTannoB napadurHa B 06pasLe OTPaXeHHbI CBET paccenBaeTcsi rpaHnuamMm asbl «TBepaoe
TENo — >XWUAKOCTbY». 3HaUNTENbHOE KOMMYECTBO PacCesHHOro CBETa NafaeT Ha NnH3y (pucyHok A.3).

A.1.1.5 OnTnyeckne OeTeKTOpPbl PacMoNoXeHbl Had NWH30M Ans KOHTPONs npo3padHocTy obpasua. PacctosHue
MeXay ONTUHECKMMM AeTeKTopaMmn 1 MMH30M OTPerynMpoBaHO TakuMm o6pasom, 4Tobbl oTpaxeHne obpasua npoeumposa-
NOCb Ha CBETOYYBCTBUTENbHYIO MOBEPXHOCTb ONTUYECKUX AETEKTOPOB. [1N1h OXBaTa 30HbI OTPaXeHWs ncnonb3yeTtcs Habop
OMTUYECKNX AaTUYMKOB.

A.1.2 MNaHenb ynpaBrieHUA Ha BHeLWHeX NOBEPXHOCTU annaparta (CM. pucyHok A.1)

A.1.2.1 Ouncnnen BbiBoaa coobLieHnin obecrneunBaeT AaHHble O COCTOAHMM annapaTta. Koraa annapat HaxoanTcs B
pexvMe OXnaaHns (XOroCTOW PEXUM) U He OBHapyXeHO HUKaKMX HeMCMpPaBHOCTEN, ANCNIEN AOMKeH oTobpaxaTb COOT-
BETCTBYlOLLEee cooblieHune. [Nocne 3aBepLUeHNs UCMbITaHWUSA Ha gucnnee oTobpaxaeTcsa 3HaveHue pesynbtarta. Ecnu B

5
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PucyHok A.3 — CucTtema geTekTupoBaHusi 06pa3oBaHusi KpUCTannos

kakom-nnbo brioke annaparta obHapy>xeHa HemcnpaBHOCTb, TO Ha Aucnnee byaeT oTobpaxaTbCcs AnarHocTMyeckoe coob-
weHune. NMoapobHoe 0O6BACHEHWE AMArHOCTUYECKNX COOBLLIEHMA NPUBEAEHO B PYKOBOACTBE MO 3KCMyaTauuy annapara.

A.1.2.2 [ucnnei BbiBOAA 3Ha4YeHWU TemnepaTypbl obpasua obecrnevmBaeT nHauKauu Temnepatypbl obpasua B
TeyeHne BCero BpeMeHn N3MepeHust.

A.1.2.3 [uncnnen BbiBOAa 3Ha4YeHUI CBETOBOMO CUrHana obecneyvBaeT nokasaHus Cuibl CBETOBOMO NOTOKA, NOny-
YEHHOro ONMTUYECKMMU AeTekTopamu. JTa nHopmaumns MoXeT BbITb NCMOMb30BaHa A1 YCTPAHEHNS HEUMPABHOCTEN.

A.1.2.4 KHonka «MENU» no3sonsieT onepaTopy M3MeHsITb 3Ha4eHMs TeMnepaTypbl B rpagycax Lienbcus Ha 3Hade-
Hus B rpagycax ®apeHreiita n HaobopoT. LLkana B rpagycax Lienbcus npuHaTa B kayecTBe CTaHAapTHOWN.

A.1.2.5 KHonka «RUN» nosBonsieT onepatopy Ha4aTb LMK M3MEPEHUS], NOCIe Toro kak obpasel 6bin noMeLLeH B
ucnblTaTenbHy0 Kamepy.

A.1.2.6 KHonka «RESET» no3BonsieT onepatopy OCTAHOBUTb UMK u3MepeHusi. ocne HaxaTus 3TOW KHOMKU
annapaT HemeAaJSIeHHO OCTaHOBWT LMK uaMepeHus n obecneunT HarpesaHue obpasua A0 TemnepaTypbl OKpyxaroLen
cpeapl.
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MpunoxeHue b
(cnpaBouHoe)

CpaBHeHune CTpPYKTypbl HacTosLero craHgapta ¢ ASTM D 5972

HacTosiwmin ctangapT Crtangapt ASTM D 5972
Beenenne Pasgen 5 3HayeHne 1 NnpuMeHeHne
Pasgen 1 O6nacTtb npyMeHeHust Pasgen 1 O6nacTb pacnpocTpaHeHusi
Pasgen 2 TepmuHbl 1 onpegenenns Pasgen 3 TepmuHonorus
Pasgen 3 CywHocTb MmeToaa Pasgen 4 CywHoCcTb MeToAa UCMbITaHUs
Pasgen 4 Annapatypa, peakTuBbl U MaTepuansl Pasgen 6 Annapatypa; pasgen 7 PeakTnBbl U MaTepuansl
Pasgen 5 lNMoaroTtoBka annapara Paspen 8 MNMoaroTtoBka annapata
Pasnen 6 Kanvbposka Pasgnen 9 Kanubposka v ctaHgapTnsaums
Pasgen 7 MNpoBeaeHue ncnbitTaHns Paspen 10 MNpoBeaeHmne ucnbitaHms
Paspgen 8 O6paboTka pe3ynbTaToB UCMbITaHUS Pasgen 11 NMpoTokon ncnbiTaHus
Pasgen 9 Mpeun3noHHOCTb 1 OTKNOHEHWEe Pasgen 12 MpeunsmoHHOCTb 1 OTKIOHEHME
Mpunoxenne A Onwucanve annapata ans onpegeneHus |MNpunoxeHne (ob6s3atensHoe): pasgen 6 (NyHKTbl 6.2 — 6.5)
TemnepaTypbl Kpuctannusauum
PucyHok A1 PucyHok A1.3
PucyHok A.2 PucyHok A1.1
PucyHok A.3 PucyHok A1.2

Bubnuorpadus

[1] ASTM D 2386 OnpegeneHue TemnepaTypbl KpUcTanm3auum aBuaLoHHbIX TOMuB

[2] E 691 PyKoBOACTBO MO BbINOMHEHWNIO MeXabopaTopHOro MCCneaoBaHWUs AnA ONpeaeneHus TOYHOCTU MeToda
ncnbiTaHUn

[3] NCO 4259 HedhrenpoaykTbl. Onpeaenenne 1 NpMMeHeHWe nokasaTenen TOYHOCTM METOAOB UCTbITaHUN

[4] TOCT P 8.580 — 2001 lNocyaapcTBeHHasi cuctema obecrneyeHns eguHCTBa naMmepeHunin. Onpegenexne u npumeHeHne
nokasatenew Npeun3noHHOCTN METOA0B UCMNbITaHWI HehTENPOAYKTOB
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