MEXXTOCYAAPCTBEHHbIN COBET MO CTAHAAPTU3ALUW, METPOJIOTNW N CEPTUOUKALIN
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

] rocT
MEXIOCYOLJAPCTBEHHDbBIN
CTAHOAPT 33579_
2015

XNOKOCTU OXNAXOAKLWUNE
HA OCHOBE 3TUNEHIINKONSA

OnpepaeneHvie TeMnepaTypbl HaYana KpucTtannsaumm
aBTOMaTM4eckMM MeToZl0M (pa3oBOro nepexoaa

N3pgaHne ouumanbHoe

Mocksa
CtaHgapTuHdopm
2019


https://www.stroyinf.ru/ispytaniya-stroitelnyh-materialov.html

FOCT 33579—2015

MNpepucnosue

Lienn, ocHOBHble NpMHLMMbLI 1 06LMe npasuna NposeAeHNa paboT No MexXrocyAapCTBEHHON cTaHaap-
Tn3auum yctaHosneHol FOCT 1.0 «MexrocygapcTBeHHas cucrema ctaHgaptmsaunmn. OCHOBHbIE MOSTIOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHasa cuctema ctaHgaptmsauuun. CtaHaapTbl MEXrocygapcTBeHHble, npasuna

n pekomMmeHgaunmn no Me)Krocy,qapCTBeHHoﬁ cTaHgapTtusaunn. MNpasuna pa3pa60TKv|, NPUHATUA, 06HOBNEHUSA
N OTMEHbI»

CBefleHna o cTaHgapre

1 NOArOTOBNEH ®depepanbHbIM rocygapCTBEHHbIM YHUTApPHBIM NpeanpusaTrneM «Bcepoccuiickuii Ha-
YUYHO-MCCNeaoBaTebCkuii MHCTUTYT CTaHgapTm3auMm matepuanos U TexHonornii» (erymn «BHUM CMT»),
TexHNYeckuM KoMMTeTOM No cTaHgapTusaumm TK 160 «Mpoaykuusi He(hTEXMMUYECKOTO KOMMJIEKCa» Ha oc-
HOBe COGCTBEHHOrO NepeBoja Ha PYCCKWI A3blK aHTN0A3bIYHON BEPCUM CTaHAapTa, ykasaHHoro B nyHkTe 5

2 BHECEH ®epgepasibHblM areHTCTBOM M0 TEXHUYECKOMY perynpoBaHunio U MeTposorum

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHAapTU3auuuM, MeTposiorun n ceptudukauuu (npo-
TOKON OT 27 okTsA6psa 2015 r. No 81-11)

3a npuHATHe nporosiocosanu:

KpaTKoe HanMeHoBaHue CTpaHbl KOA CTpaHbl COKpaLL[eHHOe HaMMeHOBaHWe HaunoHasnbHOro opraHa
no MK(MCO 3166)004-97 no MK (MCO 3166)004-97 no ctaHgapTusayumn

ApmeHus AM MuHakoHOMUKKM Pecny6auku ApMeHuns

Benapycb BY lFocctangapt Pecny6nvkn Benapycb

KasaxctaH Kz FocctaHgapT Pecny6avkn KasaxcTtaH

Kuprusuns KG KblpreisctaHgapt

Mongosa MD Monpgosa-CtaHgapT

Poccusa RU Pocctangspr

TafXukmcTaH TJ Tafgxukctaugapt

4 Tpukasom defepasibHOrO areHTCTBa Mo TeXHWYECKOMY Pery/iMpoBaHuio U MeTposiormm ot 18 mapra
2016 r. Ne 180-CT MexrocygapcTBeHHblli ctaHgapT TOCT 33579—2015 BBefeH B AelicTBME B KauyecTBe Ha-
LuuoHanbHoro ctaHgapTa Poccuiickoli ®epepauum ¢ 1 mions 2017 r.

5 HacTtoawwmii ctaHgapT naeHtnyeH ctaHaapty ASTM D 6660—07 «CTaHgapTHbI MeTog, onpegenexHus
TemnepaTypbl KpUCTann3aunm BOAHbIX OXNXAAIOLWNX XUAKOCTEN ANna ABuratenieil Ha OCHOBE 3TWUEHINN-
KONs aBTOMaTu4eckum MeTofoM ha3oBoro nepexofa» («Standard test method for freezing point of aqueous
ethylene glycol base engine coolants by automatic phase transition method», IDT).

CraHgapT pa3paboTaH MNogkomutetom D 15.03 no dmsmyeckum ceoiicteam Komnteta D 15 «Oxnaxga-
oL me XUAKoCcTU» AMEPUKAHCKOro obLiecTsa no ucnbiTaHusaM 1 Mmatepmanam (ASTM).

HaunmeHoBaHue HacToSALLEro cTaHAaapTa U3MeHeHo OTHOCUTE/TIbHO HauMeHOBaHWA yka3saHHOro ctaHgap-
Ta ansa npusefeHus B cootsetctBue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy NpYMeHeHWN HacTOsALWEro cTaHAapTa PeKOMeHAYeTCA NCMONb30BaTh BMECTO CCbISIOYHbIX CTaHAap-
TOB COOTBETCTBYIOLIME UM MEXTOCYAapCTBEHHbIE CTaHAAPTbl, CBEAEHUSA O KOTOPbIX NPUBEAEHbI B AOMNOSHU-
TeNlbHOM npunoxeHun JA

6 BBEJIEH BINEPBbIE

7 NEPEN3OAHUE. Asryct 2019 r.
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WNHopmaLuus o BBegeHun B feiicTBME (NpekpaLleHun AeiicTBUS) HacToALWero cTaHgapTa u n3ve-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille rocyfapcTB Ny6avMkyeTCs B yKazaTensx HauMoHa IbHbIX
CTaH4apTOoB, N3aBaembix B 3TUX rocyAgapcTBax, a Takke B ceTU VIHTepHeT Ha caliTax CoOOTBeTCTBY-
OLLLMX HaLMOHasIbHbIX OPraHoB No cTaHAapTu3auun.

B cnyyae nepecMoTpa, M3MEHEHNUs UM OTMeHbl HaCTOALLEero cTaHjapTa CoOTBeTCTBYOWAasA NH-
hopmauusa bygeT onybnmkosaHa Ha ohuumanbIloM MHTepHeT-caiiTe MexrocyfapcTBEHHOro coseTa no
cTaHgapTusauuu, MeTposorun n cepTudmrkauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»

© CraHpapTundopMm. ochopmeHne, 2016, 2019

B Poccuiickoit ®efiepaluy HacTOSAWMIA CTaHAAPT HE MOXET GbITb MOSIHOCTLIO UK
YacTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1 PacnpocTpaHeH B kayecTBe ouLManbHOro
u3faHusi 6e3 paspelleHns defepasibHOMO areHTCTBa Mo TEXHUYECKOMY PEryIMpOBaHI0
¥ MeTposiornu



FOCT 33579—2015

CopgepxaHue

1 OOACTD MPUMEHEHIS ...ttt ettt ettt s e sre st nee et e st e ekt sheeb e e e s s e eeeaE e bt ebe e e s ehe e e st ee e sb ekt et e s eseenbenreenensenseenen
2 HOPMATUBHBIE COBIITKM ...ttt et s e e bbb e e b e e e e s s b e e e e be e se e s s sa e an e sbe e
3 TEPMUHBI N OMPEIEITEHMSA . ....ceeeieiieeee ettt e et e e e ea bt e e e e aat e ee e e e he e et e e e aane e et e s e e et e e e e ssae e et e s annbe e e e eannreeeeennnnee
L ORI T ToTon t o Y [ o ¥ - BTSSP PP POTRPPRN
5 HAa3HAUEHMNE U MPUMEHEHME .....eiiiiii et b b e e e e b e e sh b e s e b e s s b b e e s s b b e s b e s sbbe e s sba e e e
6 AnnapaTtypa

7 PEAKTUBDBI UM MATEPUATBL. ...ttt st st e e s sh e e s s h b e s e b e e e s b e e e b b e s bbe e e be s e s aae e s b s e e shes e eabasesanananes
8 TTOATOTOBKA GIMMAPATYPbI....ueiiiiiiiiiiiii ettt s e e rae e e sha e e shs e e e ha e s s b b e s b as s bbe s sabe e s sae e e s abe e e sbbeesaba e e sbeesanaeas
9 KasiMOPOBKA M CTAHAAPTUBALLMA ..ot euveierieirietie et ettt ettt et et e b et ebe e sa e e e s et e bt ebt e e st e bt e bt sbeeab e e eneebeenneaine e
10 TIPOBEAEHME MCTTBITAHMM . euviuieieeititieieeieetie sttt sttt et es e s bttt et es s e see b en et eae bt ebe e st es e e neesb e beeneereeneenbeneeneenneanean
T I ToTo ) Fo T (oY I Tod 1o - U OSSP
12 TIPELMN3MOHHOCTD U CMELLLEHME ... eiieiiiie et ete ettt et e et e et e e te e e e st e e ene e e eae e e es s a e e sese e e sn e e sanne e saneesnnneenneeeee
MpunoxeHne Al (06A3ATENTBHOE) ATMAPATYP@ ... creerueeteetirreeteerteeateatee st esteeaseesie e bt abe e b e e ste e beesneateesseesreenbeenees

MpunoxeHue A (cnpaBoyHoe) CBEEHNSA O COOTBETCTBUM CChIJTIOUYHbIX CTAHAAPTOB
MEXTOCYAAPCTBEHHDBIM CTAHIAPTAM .....oueetieieeteteseeseeseseaetesesessesesesesesesesesesesassasasenensessseseseanas



FOCT 33579—2015

M E X T OCUY A4 APCTUBETHH®bB W CTAHAOAPT

XKXUOKOCTU OXNAXIOAKOWNE HA OCHOBE 3TUIEHI/IMKONA

OnpeaenexHne TeMnepartypbl Hauana KpucTanansauum
aBTOMaTMUYECKMM MeTo40M (ha30BOro nepexoaa

Cooling liquids based on ethylene glycol. Determination of freezing point by automatic phase transition method

Jata BBegeHns — 2017—07—01

1 O6nacTtb NpUMEHEHUA

1.1 HacTtosiwuii cTaHfapT ycTaHaBMBaeT MeTo/ onpeAenieHnsa TeMnepartypbl Hayana KpucTanamnsawuum
BOZHOrO pacTBopa OX/aXAatoLmnX XMAKOCTEN.

1.2 HacTosAwumin cTaHAapT pacnpocTpaHseTcs Ha oXnaxaarLme XUAKOCTU Ha OCHOBE 3TWIEHTINKoNS
KOHLeHTpauueli He 6onee 60 % 06. B BoAe; B Mex/iabopaTopHbIxX uccnegoBanusax ASTM (cm. 12.2) ncnosnb-
30Bann 06pasubl ¢ cogepxaHnem Bogpl ot 40 % 06. o 60 % 06.

MpumeyaHunsa

1 Mpy vCrbITaHNN OXNDKOAIOLLMX XMAKOCTEA NPOObI KOHKPETHBIX KOHLEHTPaLWiA roTOBAT M3 NpeacTaBuTesIbHbIX
06pasLoB N0 ASTM D 1176. MpuUroToBeHHbIe OXNaxXaatoLLme XUAKOCTU NOBTOPHO He pa3baBstoT.

2 MOXHO MCMO/b30BaTh UMEIOLLIMECS B NPOAAXKE rOTOBbIE NPOAYKThI (Yxe pasdasnieHHbIe).

1.3 3HaueHwus, ykasaHHble B cucteme eanHu, C/. cumtaloT cTaH4apTHbIMKU. 3HaYeHns B cKobkax npu-
Be/leHbl TONbKO AN nHchopmaumu.

1.4 B HacTOSiLleM cTaHgapTe He NpeaycMOTPEHO pacCMOTPEHWe BceX BOMPOCOB obecrneyeHnss 6e30-
NacHOCTW. CBSA3aHHbIX C ero npvMeHeHvem. Nonb3oBartesb CTaHgapTa HeceT OTBETCTBEHHOCTL 3a obecneye-
HVe COOTBETCTBYIOLLMX MPaBW/ NO TEXHUKE 6€30MacHOCTV 1 OXpaHe 3[0p0Bbs, a Takke onpegenseT Leneco-
06pa3HOCTb NPUMEHEHUS 3aKOHOAATE IbHbIX OrpaHUYeHuit nepes ero UCNo/ib30BaHNEM.

2 HopMaTUBHbIE CChIJIKM

B HacTosliemM cTaHgapTe MCNob30BaHbl HOPMATMBHbIE CChbINIKM Ha crefytolive cTaHaapTbl. Ansa aatu-
pPOBaHHbIX CCbI/IOK NPUMEHSIOT TO/IbKO YKa3aHHOEe U3aHue CCbIJIOYHOro cTaHJapTa, A1 HeAaTUPOBaHHbIX —
nocnegHee usgaHvie (Bki4as Bce N3MEHEHNUS)'\

ASTM D 1176. Standard practice for sampling and preparing aqueous solutions of engine coolants or
antirusts for testing purposes (CTaHgapTHas npakTMka oTb6opa npob M MpUroTOBIEHNS BOAHbLIX PacTBOPOB
OXJTaXAALLMX XUAKOCTEN NN NPOTUBOKOPPO3NOHHBIX NPUCALO0K A5 MPOBEAEHUS NCMbITaHWIA)

ASTM D 1177, Standard test method for freezing point of aqueous engine coolants (CTaHgapTHbIli Me-
TOA onpedeneHns Temnepartypbl 3aMep3aHus BOAHbIX OXMaX a0 X XXUAKOCTER)

ASTM D 3306. Standard specification for glycol base engine coolant for automobile and light-duty service
(CtaHpapTHasa cneundmkaLms Ha oxnaxaatoLme XMaKoCT Ha OCHOBE FUKONA AN1s aBToMobunel, akcnnya-
TUPYEMbIX B JIETKUX YC/IOBUSIX)

ASTM D 6210, Standard specification for fully-formulated glycol base engine coolant for heavy-duty
engines (CtaHfgapTHasa cneuudukauma Ha roToByto K MPUMEHEHWI0 OX1aXAA0LLYH0 XUAKOCTb HA OCHOBE K-
Kons Ans gsurateneii 601bLWOoA MOLHOCTK)

Ccblkn Ha cTaHaapTbl ASTM (NTOXHO YTOYHUTL Ha caiite ASTM: www.astm.org unu B cyx6e nogaepxkm knu-
eHToB ASTM: service@astm.org. a Takke B MH(hOpMaLVOHHOM TOMe exerofHoro cbopHuka ctaHgapToB ASTM (Website
standard’'s Document Summary).

N3paHue oduymansHoe


https://mosexp.ru# 
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3 TepMuHbI 1 onpeaeneHns

B HacTosiLem cTaHgapTe NpMMEHeHb! creayLne TepMUHbI C COOTBETCTBYOLMMI OnpeseneHnsaMu:

3.1 meTog aBTOMaTuyeckoro paszoBoro nepexoga (automatic phase transition method): MNpoueaypsl
aBTOMaTMYeCcKOro OX1axAeHns NPo6bl OxnaxkaroLeli XUAKoCTU A0 NOSABEHUSA KPUCTa/10B, NocieayoLlero
KOHTPO/IMPYEMOrO HarpeBaHus 1 permcTpalmm TeMmnepartypbl pacniaBfeHns KpUcTanios.

3.2 Temnepartypa Hauyana kpuctannusauum (freezing point): Temnepartypa, npy KOTOpOli HaYMHaeTcs
Kpuctannusauusa 6e3 nepeoxnaxpeHns, Wan makcumanbHaa Temneparypa, gocturaemas cpasy nocnie Hava-
Na obpa3oBaHNs KpUCTa/INI0B NPU NepeoxaxaeHnn, U Temneparypa, npu KOTopol KpucTas/ibl, 06pa3osas-
LUMecs Npu oOXIaxXAeHUn, pacnnasnsoTcsa Npu NoBbILLEHNN TemnepaTypbl obpasua.

3.3 ycTtpoiictBo [Menbtbe (Peltier device): TBepAoTesibHOE TEPMO3/IEKTPUYECKOE YCTPOMCTBO,
CKOHCTPYMPOBaAHHOE 13 Pa3sHOPOHbIX NOJYNPOBOAHMNKOBLIX MaTepnasioB Takum 06pa3om, YTO OHO HarpesaeT
Unn oxnaxpaeT obpasel, B 3aBUCYMOCTM OT Hanpas/1eHNs 3NEKTPUYECKOTO TOKa, NPUIOXEHHOTO K YCTPOICTBY.

4 CywHoOCTbL MeToda

4.1 OxnaxgarT o6pasel, ¢ NOMOLLbI0 ycTpoiicTBa MebTbe Npu NOCTOSHHOM OCBELLEHWUNM UCTOYHUKOM
cBeTa. O6pasel, HenpepbIBHO KOHTPOIMPYETCS C MOMOLLbI MaTPULbl ONTUYECKNX AETEKTOPOB A/ 06Hapyxe-
HUS 06pa3oBaHns NepBbiX KPUCTaN0B. Mocie o6pa3oBaHnst KPUCTasI0B 06paseLl, HarpeBaeTcsi C KOHTPOIN-
pyemoii CKOpOCTbi0 0 pacniaBfeHust BCeX KpUCTa/IOB. VICNOb3yioT AOCTATOYHOE KO/IMYECTBO [EeTEKTOPOB
N5 06HapyXeHusi KpucTannoB. TemnepaTtypa o6pasua, npy KOTOpoii KpUCTas/ibl PacniaBasioTcs, perncTpu-
pyeTcsi 4aTYMKOM Kak TemnepaTypa Hadasa Kpuctanimsaumu.

5 HasHaueHve v npumeHeHune

5.1 TemnepaTypa Hauyana Kpuctasim3aumm xapakTepmusyeT CoCOBHOCTb OX/TaXAatoLWwent XMaKocTn 3a-
wMwaTh AuUratesib OT 3aMep3aHns Npu HA3KUX Temneparypax.

5.2 Temnepatypy Hauyana kpuctanaMsauum oxnaxaaroLlweni XnaKkocT MOXHO UCMNOob30BaThb A1 onpe-
AeneHnsa NnpubnusnNTeNbHOro cogepXaHus rMUKoNs N3BECTHOro Tuna.

5.3 Temnepatypa Hayana Kpuctanimsauuu, onpegeneHHas no ASTM D 1177 nnn yTBepXoAeHHbIM anb-
TepHaTVBHbIM METOLO0M, ABMSeTCA ogHUM 13 Tpeb6oBaHuii ASTM D 3306 n ASTM D 6210.

5.4 Pe3ynbTatbl MCNbITaHWI, MOMYYEHHbIE MO HACTOALWEMY MeToAy, BblpaXeHHble C TOYHOCTbIO A0
0.1 X . aKkBMBaANEHTHbI pe3ynbTaram, nonyyeHHsIM no ASTM D 1177. Bocnpon3sBogMMOCTb pe3ynbLTaTtos Uc-
NbITAHMI NO HaCTOALLEMY MeToAy Ny4dlle Bocnpou3sogmMMoctu no ASTM D 1177.

5.5 [lns onpefeneHns TemnepaTtypbl Hayana Kpuctannusauuum no Hactoswemy metody TpebyeTtcs
MeHbLle BpemMeHu, yem no ASTM D 1177.

5.6 HacTtoAawmii meTon 3HauMTeNbHO cokpawaetT Bpems paboTbl onepaTopa MO CPaBHEHWIO C
ASTM D 1177.

6 Annapartypa

6.1 ABTOoMaTuueckuii annapaTtl>

AnnapaTt COCTOMT M3 MCMbITATENIbHOW KaMepbl, KOHTPOAMPYEMOW MUKponpoLeccopoM, obecneymsaro-
el OXNaxaeHne 1 HarpeeaHve UcnbITyemoro o6pasua, onTuyeckoe AeTekTpoBaHue NosiBAEHNSA 1 nnasne-
HUS KPUCTa/I0B U perncTpaumio Temnepatypbl obpasua.

6.2 AnnapaT OcHalleH Yallkoi Ana obpasua, HabopoM ONTUYECKUX AEeTEeKTOPOB, UCTOYHWMKOM CBETa,
LndpoBbIM gNcnneem, ycTpoiicTBoM lMenbTbe 1 yCTPOCTBOM U3MEPeHUs TemnepaTypbl obpasua.

6.3 YCTpOICTBO ANA U3MepPeHna TemnepaTypbl obpasua B yallke [O0/HKHO obecneumsBatb U3MepeHue
TemnepaTypbl UCMbITYEMOro o6pasua B gnanasoHe oT MuHyc 80 X o nac 50 X ¢ ToyHocTbio fo 0.1 X.

6.4 AnnapaT fo/hkeH obecneumBaTb LMPKYIALMIO XUAKON oxnaxaatolein cpefpbl, 0TBOASALLER Tenno,
BblfeNIiemMmoe yCTPONCTBOM [MenbTbe U APYTUMU 3NEKTPOHHLIMU KOMMOHEHTaMU.

MoXHO wucnonb3oBaTb aHanusaTop TemnepaTtypbl kpuctannmsauymm Phase Technology, mogenu cepumn 70
n 70V. EAMHCTBEHHbIM U3BECTHbIM NOCTAaBLLMKOM annapaTta B HacTosuwee Bpemsa ansetcs Phase Technology, i 1168
Hamnrersmith Gate. Richmood, B.C. Canada. V7A 5H8.
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7 PeakTnBbl U MaTepuansl

7.1 Oxnaxpatwuias cpega

TennoobmMeHHas XNOKOCTb OTBOA4a Tenna, Bblaendemoro yCTpOVICTBOM MNenbTbe N APYTMMWN 3NEKTPOH-
HbIMW KOMMNOHEHTaMKU annapara.

Mpumevyanune 3 — B HekoTOpblx annaparax B kayecTBe oxnaxjawolieli cpeabl 4N J0BeAEHNS TemnepaTtypsbl
o6pasua o MuHyc 60 "C npuMeHA0T BOAONPOBOAHY0 BoAdy. OxnaxaeHve obpasua fo Temnepatypbl MuHyc 80 'C obe-
cneuvBaeTcsa LUUPKynauneid Xugkoi oxnaxgarowei cpefbl Temnepatypoit MuHyc 30 'C nam Huxe. 3aBUCUMOCTb MexXay
TemnepaTypoil oxnaxgarwlleii cpefibl U MUHUMAIbLHOW TemMnepaTypoil o6pasiua npueefeHa B MHCTPYKLUM U3FOTOBUTENSA
no akcnayartauyun annapara.

7.2 TuneTka c perynupyembim o6bemomM1> obecneumsatowan gosmposanue (0,15 + 0,01) cm3o06pasua.

MpumeyaHune 4 — TlpegynpexieHne — icnosb3oBaHMe TaMMNOHOB Ha fepeBSAHHOM CTEPXHE MOXET nospe-
AWTb 3epKasibHY0 NOBEPXHOCTb Yallku Ans obpasua.

7.3 BaTHble nasioukn2l c nnacTUKoBbIM NN 6yMa)KHbIM CTepXHeM ANA OYNCTKU Hallukn ana o6pa3L|,a.

8 lNopgroTtoBka annapartypbl

8.1 HacTtpawuBaloT annapar B COOTBETCTBUM C UHCTPYKLMAMW N3rOTOBUTESSA.

8.2 MoakNyalT XMAKOCTHOE OX/TaXAeHNe 1 ybexaatTcs B OTCYTCTBUM yTeUek.

8.3 Bk/loYaloT XNAKOCTHOE OXM1axaeHue.

8.4 B/oyaloT r1aBHblli Bbik/lOYaTeNb NUTaHWs annapara. [locne 3aBeplieHuss aBToMaTn4Yeckoin agma-
THOCTUKM B LMKNE 3anycka Ha uudgpoBoM gucnsee npubopa otobpaxaetcs coobuieHne «Ready» («[0TOB»).

9 KannbpoBka u cTaHgapTu3auus

9.1 CnepyloT MHCTPYKL MU U3rOTOBUTENSA MO KanMbpoBKe, NPOBEPKE M 3KCMyaTaluu annapara.
9.2 [ina npoBepku paboTbl annapara MOXHO MCMO/Ib30BaTb 06pa3eLl, C TemMnepaTypoli Havana KpucTan-
nu3aunn, coriacoBaHHOW Mexay 3avHTepecoBaHHbIMU CTOPOHAMMN.

10 lNpoBeaeHne ncnbiTaHni

10.1 OTKpbIBAKT KPbILLKY UCNbITATENBHOM KamMmepbl U BaTHbIM TaMMNOHOM O4YMLLAKT YallKy As1a obpasua
BHYTPW nCMbITaTE/IbHON Kamepbl.

10.2 fo6GasnsatT nunetkoli (0,15 + 0.01) cm3 ob6pasua B yYawky Ans obpasua. YaansoT obpasey, u3
YallKn BaTHOW Manoykoli A0 BU3yasbHOro OTCYTCTBUSI kanesib o6pasLa B yallke.

10.3 TMosTopstoT npoueaypy no 10.2.

10.4 OcTopoxHo go6asnsoT (0.15 + 0.01) cm3 obpasua B yallky Ana obpasua.

10.5 3akpbiBaloT 1 UKCUPYIOT KPbILLKY UCMbITATENIbHOW Kamepbl.

10.6 HaxumatoT kHonky «RUN», pacnonoxeHHyo Ha nuueBoi naHenu annaparta. O6pasel, oxnaxga-
eTcsl ¢ MOMOLLb0 yCTpoicTBa MenibTbe Npu HEMpPepbIBHOM KOHTPO/ie 06pa3oBaHns KPUCTa/I/IOB ONTUYECKUMMU
JeTekTtopamun. Temnepartypa o6pasua HenpepbiBHO KOHTPO/IMPYETCS M O0TobpaxaeTcs Ha /MUEBON naHenm
annaparta. MNMocne obHapyXeHna KpucTanoB obpasel, HarpesaeTca 40 NAaBfeHns Kpuctannos. N3vepexuve
aBToMaTUYecKy npekpawiaeTcs Npu 4OCTMXEHUN TemMnepaTypbl Havana KkpuctTanamsalum.

10.7 MMocne 3aBeplleHns N3MEepPeHNs 3HaYeHne TeMnepaTypbl Havyana Kpuctanamnsauuv byget otobpa-
XaTbCsl Ha IMLLEeBOI NnaHenu annapaTa.

10.8 Pa36/10KMpYIOT 1 OTKPbIBAIOT KPbILLKY MCMbITaTENbHOM Kamepbl 1 yaansaoT obpasel, U3 Yallku Bat-
HOW NasioyKo.

11 MpoTOKON MCNbITAHWUA
PernctpupytoT Temnepatypy, onpeeneHHyto no 10.7. kak Temnepatypy Havyana kpuctanivsaumm no
HacTodwemMy CTaHaapTy.

1] MoxHo ncnonb3oBaTb NUNETKN AnneHgopda.
2| MOXHO 1cnosb30BaTh BaTHble NAIOUKN Q-tips ¢ ByMaxHbIM MW NNACTUKOBbLIM CTEPXHEM.
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12 T1peum3noHHOCTb N CMeLeHne
12.1 MMpeumnsnoHHOCTb

MpeLn3noHHOCTb HacTosLWero MetTofa UcnbiTaHna Obiia ycTaHoB/eHa No pesynbTatam CTaTuCTUYeCKow
06paboTKM MexnabopaTopHbIX UCCNea0BaHNNA.

12.1.1 MNoBTOPSAEMOCTb

PacxoxgeHvne pe3ynbTaToB ABYX UCMbITAHWUIA, MOMYYEHHbIX OLHUM U TEM Xe onepaTopoM Ha OfHON U
TOW e annapaTtype npu NOCTOSAHHbIX paboynx YyCNOBUAX HA WAEHTUYHOM MCMNbITYyeMOM MaTepuasne B Teve-
HWe 4/INTeNbHOro BpeMeHu npu HopMasibHOM 1 NPaBu/iIbHOM BbIMO/IHEHUW MeToAa, MOXeT npesbiwarts 0.6 °C
(1.1 €F) Tonbko B O4HOM cnyvyae u3 AsaguaTu.

12.1.2 Bocnpon3BoAUMOCTb

PacxoxaeHve pe3ynbTaToB ABYX ANHUYHbIX U HE3aBNCHUMbIX UCNbITAHWIA, NONYYEHHbIX Pa3HbIMK onepa-
Topamu. paboTalLmmMn B pasHbix 1abopatopusx, Ha UAEHTUYHOM WCMbITYeMOM MaTepuasie B TedeHve Anun-
TENbHOro BPEMEHW NPV HOPMasibHOM U NPaBU/IbHOM BbIMOMIHEHUY MeToAa, MOXeT npesbiwaTh 0.8 °C (1.4 °F)
TO/IbKO B O4HOM C/yvyae u3 asajuatu.

12.2 OTHOCUTENbHOE CMelleHne

CpefiHee cmelleHne aBToMmaTMyeckoro Metoga u pyyHoro metoga noASTM D 1177 coctasnseT 0.67 °C.
OHO He SIBNIAeTCA CTaTUCTMYECKN 3HAUYMMBIM C JOBEPUTEbHOW BEPOATHOCTLIO 95 %. MpeLu3moHHOCTL Gblna
nosy4yeHa Npu cTaTUCTUYECKOM aHasm3e pesynbTaToB NporpaMMbl MexnabopaTopHbIX COBMECTHbIX UCCefo-
BaHWn 1999 r. YyacTHVK/ NPOBOAUNN UCMBITAHUA NSATU 06pasLoB OXNaxgarLein X1AKoCcTn Ha OCHOBE 3Tu-
JNIEHTNINKONA KOHLEeHTpauueid B AnanasoHe ot 40 % 06. o 60 % 06. ¢ waroMm 5 % 06. Bocemb na6opartopuii
NPUMEeHsNN annapaT aBToMaTn4yeckoro ha3oBoro nepexoja v ceMb abopaTopuii MICNONb30BaIN PYYHOWR Me-
Tog no ASTM D 1177. MexnabopaTopHas nporpamMmma npoBOAuiach ABOVHbIM CAenbiM MeTogoM. B cemu
nabopatopusix fa aHaMTuKa NpoBOAUNN UCTbITAHUS pa3HbiX HA60pPoB 06pa3LoB KaXabiM MeTofoM. OfHa
nabopatopua NpUMeHsnia To/bKo aBToMaTuyeckuini metog,. Kaxaas nabopatopusa nosayyuna Asa Komniaekra
paHAoMU3NPOBaHHbIX 06pasLoB, NoMeYeHHbIX oT A Ao E n oT 1 go 5. B nabopaTtopusix 6bi/iM NpoBeaeHbl
NMOBTOPHbIE MCMNbITAHWA ABaguaTh NATU o6pasuos. CtaTncTuyeckas obpaboTka pesynbLTaToB onpefeneHus
npeuns3noHHOCT MeTofa 6blna nposedeHa ¢ ToyHocTbio Ao 0.1 °C, obecneynBaemoli onpegeneHnem Tem-
nepaTtypbl Hayana Kpuctanamsauuy mMeTofoM aBToMaTU4Yeckoro gpasoBoro nepexoga. MHdopmaumsa o Tunax
06pasLoB 1 cpefHeapuMeTMyeckne 3HaueHns Temnepartypbl Hayana kpuctannusauny npreseseHsl B uccne-
foBartesib.CKOM oTyeTe*

11 PesynbTaTbl NporpaMmbl MexnabopaToOpHbIX WCNbITaHWA, nNpoBefeHHbiXx B 1999 ., MOXHO NOAY4YNTb B
ASTM Headquarters npu 3anpoce uccnegosartenbckoro otyeta ASTM RR:D15-1020.

4
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MpunoxexHune Al
(o6a3aTenbHoe)

Annapartypa

Al.l Cxema ucnbiTaTeflbHOW Kamepbl, COCTOALLE M3 ONTUYECKUX AEeTEeKTOPOB, /INH3bI, UCTOYHUKA CBETA, Yallku
Ans ob6pasua, faTynka TemnepaTypbl, ycTpoiicTBa lMNenbTbe U YyCTPONCTBA AN OXNAXAEHUS, NpuBefeHa Ha pucyHke Al.1.
KpbILWKy ncnblTaTeNIbHOM kaMepbl MOXHO OTKpbIBATh A1 OYUCTKM Yallkv 419 ob6pasLa v nomelyeHns HoBoro obpasua. Mo-
Cne 3aKpbITUSA 1 610KMPOBKM KPbILIKX KaMepa CTAHOBUTCS repMeTUYHOW. s repmeTusauumn Mexay KpblliKoii 1 kamepoi
MCNOMb3YIOT YNAOTHUTENbHOE KOMbLO. CTEHKM UCMbITATEeIbHOWM Kamepbl N3 MeTanIMYecknx 1 NAacTUKOBbIX KOMNOHEHTOB
[OJIKHBI ObITb YEPHOTO LBeTa A/19 MUHUMK3aLUN OTPaXeHUs ceeTa.

Oroynniia KprosmTos

1— onTUYECKMEe JETEKTOPbI; 2 — NUH3a; 3 — OTpaXeHHblii ny4: J1— o6pasel. 5 — TepMO3neKTpUYECcKoe YCTPOicTBO
PucyHok Al.l1 — Cxema uCnbiTaTeNIbHOi Kamepbl

Al.1.1 Yawkaansa obpasua Ao/KHA UMETb CTEHKW U3 NaacTuka YepHOro useta 1 AHO U3 TWaTe/lbHO OTNONNPOBaH-
HOro meTanna. [lHO yalku ABAsSeTCs oTpaxarolleli NTOBEPXHOCTbLIO ANA cBeTa. HarpeeaHune n oxnaxaeHue obpasua yepes
MeTannmyeckoe [HO OCYLLEeCTBAAIOT C MOMOLLbIO ycTpoiicTea MenbTbe.

Al1.1.2 laTunk TemnepaTypbl, 06ecneunBaloLmnii CHATME NOKa3aHWii ¢ TO4HOCTbIO A0 0.1 "C, AO/MKEH ObITb BCTPOEH
B HUXXHIOIO YacTb Yallkv Ana obpasua Ha paccTosHun He 6onee 0.1 MM OT HapyXHOW MOBEPXHOCTW AHA Yallku. Jatymk
Temneparypbl, COCTOALWMNIA N3 OAHOI NNATUHOBOW HUTK, obecneunBaeT TOUHOE U3MepeHne TemnepaTtypbl obpasLa.

Al1.1.3 YcTpoiicTBo MNenbTbe o6ecneunBaeT perympoBaHme Temnepartypbl 06pasia B LIMPOKOM Auanas3oHe, KOTo-
pblii MeHAETCA B 3aBUCUMOCTM OT Modenu. MNpu oxnaxgeHnn obpasua Tenno nepeHocuTca OT BEPXHeil YacTu ycTpoiictTea
K HUXKHell. O6pa3sel, 6yaeT oxnaxgaTbCsl, Tak Kak BEPXHSIA YacTb YCTPOCTBA HAXOAUTCS B TEMN/IOBOM KOHTaKTE C HUXHEN
4yacTblo Yaliku ana obpasua. HnxHAA yacTb ycTpoiicTBa lMNenbTbe HaXoAUTCSA B TEMI0BOM KOHTaKTe C YCTPOWCTBOM AnS
OXNaXAEHUs, KOTOPOe NePEHOCUT TENO B OXNaxaatoLLyto cpedy. Mpu HarpeBaHuy o6pasLia nponMcxoauT o6paTHbIl npoLecc.

Al1.1.4 VICTOYHWK CBETA C A/IMHO BOMHbI (660 + 10) HM pacnonaratoT Takum o6pa3oM, YTo6bl o6ecneunTs nageHune
nyya cBeTa Ha obpasel nog 3agaHHbIM yriom (CM. pucyHok Al.1). CBeT oTpaxaeTcs OT NOAMPOBAHHOrO AHa Yallku gns
obpasua. Ecnu obpasel, sBnseTCA O4HOPOAHON XNAKOCTbIO, OTPAXEHHbIV NyY NagaeT Ha KpbILWKY KaMepbl YepHOro LseTa
1 nornowaetcs. MNpu nosBneHMn B obpasue KpUcTanioB OTPaXKeHHbIN /Tyd paccenBaeTCs Ha rpaHuLe TBEPAON M XKUAKON
(has. 3HaunTeNbHOE KOIMYECTBO PACCEAHHOrO CBETa nonajaet Ha JIMH3Y (CM. pucyHoK Al.2).

A1.1.5 OnTnyeckme AeTEKTOPbI, PACNOMIOXEHHbIE HAZ JIMH30M, KOHTPOIMPYIOT NPO3payYHOCTb 06pasua. PaccTosHune
Mexy OnTUYeckuMmn feTeKkTopamMu U JINH30 perynupytoT Takum ob6pa3om, 4To6bl n3obpaxeHne obpasua npoeunposa-
N10Cb Ha CBETOYYBCTBUTEJ/IbHYIO MOBEPXHOCTb ONTUYECKUX AETEKTOPOB. VICNO/Mb3YT 40CTAaTOYHOE KO/IMYECTBO ONTUYECKNX
[leTeKTOpPOoB, YTOOblI 0XBATUTL NOWaAb OTPaKEHUS.

Al.2 Ha nuueBoli CTOpoHe annapaTta pacnosioXeHbl AUCNIEN U KHOMKK, Kak nokasaHo Ha pucyHke A1.3 (B 3aBucu-
MOCTU OT MOJE/IN PACMONOXEHNE ANCMIEEB U KHOMOK MOXET OT/IM4aThbCs).

Al1.2.1 Ha gucnnee gna BbiBoga coo6LieHWii oTobpaxaeTca MHopMaumsa o cocTosHUM annapara. [pu BbiBOAE
coobueHns «READY» annapaT HaxoAuTCs B pexume OXuaaHus, HEUCNPaBHOCTU OTCYTCTBYHOT. B KOHLE McnbiTaHMA Ha
Avcnneli BbiIBOAUTCS pesynbTar. Mpun o6HapyXeHnn HencnpasHOCTU annaparta Ha Aucnieli BbIBOAATCSA AnarHoctuyeckne
coobueHns. NMoapo6Hoe onncaHve fMarHocTUYecknx coobLiLeHunii NnpuBeAeHo B pykoBOACTBE Nosib3oBaTens.

Al.2.2 Ha aucnnee Ans BbiBOAA TemnepaTypbl oTobpaxaeTca Tekylasa Temnepartypa o6pasua C TOYHOCTbIO A0
0.1 "C. obHOBNsAEeMas kaxaple 2 C.
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MpucyTcTBre PPMCTUTEH

J— onTuyeckue AeTeKTOpPbl; 2 — nuTa; 3 — paccesHHblii nyy; 4 — obpasely. 5 — TePMO3NEKTPUYECKOE YCTPOICTBO

PucyHok A1.2 — [leTekTpoBaHne 06pa3oBaHNs KpUCTanioB

PucyHok A1.3 — BHelwHKWit BUA annapata

Al1.2.3 Ha gucnnee s BbiIBOAA YPOBHA CBETOBOrO CUrHana oTobpaxaeTcs TeKyLnii ypoBEeHb paccesiHHOro cBeTa,
nonasLIero Ha oNTUYeckne feTeKTopbl, 06HOBASEMbIN Kaxable 2 ¢. Ty UHOPpMaL M0 UCNONb3YyeT 06CNyXMBatOLW WA nep-
COoHan ANnsA ycTpaHeHusa Henosnafox.

Al1.2.4 KHonka «RUN» nossonsieT onepatopy HayaTb NpoBefeHue UcnbiTaHuii cpasy nocne nometieHns obpasua
B UCMbITATE/IbHYIO Kamepy.

Al1.2.5 KHonka «RESET» nossonisieT onepaTtopy npekpatutb UcnbiTaHue. Mpu HaxaTuu Ha 3Ty KHOMKy annapar
cpasy 0CTaHOBUT MCMbITaHNE U HarpeeT obpasel, 40 TemnepaTypbl NpnbansnTensHo 20 "C.

MpuMmeuyaHne ALl — TllofHOe ONWUCAHWE, MHCTPYKLWM MO YCTAHOBKE, Hanafke W TeXHUYECKOMY O6CAyXW-
BaHUI0 NpPUBEAEHbl B PYKOBOACTBE W3rOTOBUTESIsl, MOCTAB/IIEMOM C KaXAbIM annapaTtoM W 3aperncTpupoBaHHOM B
ASTM Headquarters. Mogpo6Hble faHHbIE MOXHO NOMY4YUThb Npu 3anpoce oTyeta RR:D15-1021.
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MpunoxeHune JA
(cnpaBoy4HOE)

CBefieHNsA 0 COOTBETCTBUUN CCbISTOYHbIX CTaH4apTOB MeXrocygapCTBeHHbIM CTaHAapTam

Ta6nunya OA1

O603Ha4eHne 1 HaMMeHoBaHVe COOTBETCTBYHOLLEro

O603HaueHe CCbIIOYHOTO CTaHapTa CreneHb COOTBETCTBUA MEXTOCY1aPCTBEHHOMO CTaHAAPTA

ASTMD 1176 — .

ASTMD 1177 — .

ASTM D 3306 IDT FOCT 33591—2015 <« XXuAKoCTn oxnaxgarouime Ha
OCHOBe [/IMKONIEeM A1 aBTOMOGUNER ¢ nerkumu ycno-
BMAMM 3Kcnayatauun. TexHnyeckme TpeboBaHnsa»

ASTMD 6210 — *

* COOTBETCTBYIOLUIA MEXTOCYAAPCTBEHHbIN CTAHAAPT OTCYTCTBYET. [L0 €ro NpUHATUS PEKOMEHAYETCS UCTO0/b30-
BaTb NepeBof Ha PYcCkuil A3bIK JaHHOTO cTaHgapTa.

MpumevyaHune — B HacToAwel Tabnuye UCNoMbL30BaHO cleaylollee yCc/10BHOe 0603HaYeHne CTeneHn cooT-
BETCTBMA CTaHA4apPTOB:
- IDT — nAeHTUYHbIE CTaHAapThI.
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