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Mpeaucnoeune

Lienn, ocHOBHbIE NMPUHLMMLI ¥ OCHOBHON NOPAAOK NpoBeAeHUs paboT No MeXrocyaapcTBEHHON cTaHaap-
Tusauun yctaHosneHbl B FOCT 1.0—2015 «MexrocygapcTBeHHas cuctema crtangapTusaumn. OcHOBHbIE
nonoxeHusa» uFOCT 1.2—2015 «MexrocygapcTBeHHas cuctema ctaHgaptusaun. CtaHgapTel Mexrocyaap-
CTBEHHbIE, NpaBunna U pekoMeHaaL 11 No MexrocyaapcTBeHHon cTaHgapTusauunn. MNpasuna paspaboTtku, npu-
HATUSA, OGHOBMNEHNA M OTMEHbI»

CBepeHus o cTaHpapTe

1 NMOArOTOBJIEH ®epepanbHblM rocygapCTBEHHBIM YHUTapHBIM MpeanpustueM «Bcepoccuinckui
Hay4YHO-MCcCrneaoBaTeNsCknuin UHCTUTYT CTaHAapTU3aLum matepmanos U TexHonoruiy (Pryrn «BHUU CMTy),
TexHn4eckum koMuTeToM o ctaHaapTnsaumm TK 160 «lMpoaykums HedbTexummnyeckoro KoMnmekca» Ha OCHO-

Be COBCTBEHHOro ayTeHTUYHOrO NepeBoda Ha PYCCKUM I3bIK CTaHAapTa, yKasaHHOTO B NyHKTe 5

2 BHECEH ®degepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio U MeTponorumn (PoccTtax-
AapT)

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM NO CTaH4apTM3aLMn, MeTPONorni u ceptudukauum (npo-
TOKon oT 27 okTA6ps 2015 r. Ne 81-11)

3a NPUHATUE NporonocoBann:

Kpartkoe HavuMeHOBaHWe cTpaHbl Kon ctpaHbl CokpallieHHoe HauMeHOBaHWe HaLMOHANBHOTO OpraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 Mo CTaHaapTU3aLmMu
ApmeHus AM MwuHakoHoMuku Pecny6nuku Apmennsi
Benapycb BY loccrangapt Pecny6nvku benapycb
KasaxctaH KZ loccrangapt Pecny6nuku KasaxcraH
Knpruams KG KbiprelactaHgapT
Mongosa MD Mongosa-Ctangapt
Poccusn RU Poccranpapt
TamXUKNCTaH TJ TamkukcTanaapT

4 Mpukaszom degepanbHOro areHTCTBa NO TEXHUHECKOMY perynupoBaHuio U meTpornorum ot 18 mapta
2016 . Ne 180-cT MmexxrocygapcTeHHbl cTaHaapT FOCT 33579—2015 BBeeH B AeNCTBUE B KaUeCTBe HaLno-
HanbHoro ctaHaapTta Poccuitckon ®egepaummc 1 miona 2017 .

5 Hactosawun ctangapT uaeHTndeH ctaHaapty ASTM D 6660—07 Standard test method for freezing
point of aqueous ethylene glycol base engine coolants by automatic phase transition method (CtaHgapTtHbI
MeToa onpeaeneHns TemnepaTypbl KpUcTarmnsaumMm BoAHbIX OXITaXAatoLWMX XKMAKOCTeN ANs ABUratenen Ha
OCHOBE 3TWUMEHITINKONSA aBToMaTnieckum Metogom thasoBoro nepexoaa).

CTtaHaapT paspaboTtaH nogkomuteToM D15.03 no pmnsmnyeckum ceoiictBam komuteta D15 «Oxnaxaato-
LLMe XnaKocTu» AMepurkaHckoro obLecTsa no ncnbiTaHam n matepuanam (ASTM).

MepeBoA ¢ aHMMUINCKOTo A3kbIKa (en).

HaumeHoBaHwme HacTosLero ctaHgapTa U3MeHeHO OTHOCUTEITbHO HAMMEHOBaHUS YkazaHHOTO cTaHAap-
Ta ASTM gns npuseaeHus B cootBetcTBue ¢ FOCT 1.5—2001 (nogpasgen 3.6).

OduunansHele akzeMmnnsapel ctaHgapTa ASTM, Ha ocHOBE KOTOPOTo NOAroTOBIIEH HACTOSILLIMIA MEXIoCy-
OapCTBeHHbIN cTanaapT, uctaHgapToB ASTM, Ha koTopble AaHbl Cebinku, MMetloTcs B PeaeparnsHoM nHpopma-
LUMOHHOM poHAE TEXHUYECKUX perfiameHToB U CTaHapToB.

CBefeHnsi 0 COOTBETCTBUM MEXIOCYAaPCTBEHHbIX CTaHA4apTOB cCbIIoYHbIM cTaHaapTam ASTM npuee-
[OeHbl B A0NOITHUTENbHOM NpunoxeHun JA.

CTteneHb cooTBeTCTBMA — naeHTu4Has (IDT)

CBefeHusi 0 COOTBETCTBUM MEXIOCYAAaPCTBEHHBIX CTAHAAPTOB CCbIIoYHbIM cTaHaapTam ASTM npuse-
AeHbl B A0NOMHUTENbHOM NpunoxeHui JA.

6 BBE[JEH BINEPBbIE
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UHebopmauusi 06 usMeHeHUsIX K HacmosiujeMy cmaHOapmy nybruKyemcs 6 exe200HOM UHGHOPMaUyLUOH-
HoMm yka3amerie « HayuoHarnbHble cmaHOapmel», a MeKCM U3MEHEeHUU U MoMnpasoK — 8 eXXeMeCsIHHOM UHGhOp-
MayuoHHOM ykasamene «HauyuonanbHblie cmaHOapmei». B criyyae nepecmMompa (3aMeHbi) UnU OMMeHb!
Hacmosiweeao cmaHOapma coomeemcmeyiouiee ysedomiieHue bydem oOryb/ILUKOBAHO 6 EeXeMeCsYHOM
UHGbOPMayUOHHOM yKkazamerse «HauuoHansHele cmarOapmsi». Coomeemcmeyiowas UHhopmMayus, yee-
OoMrieHUE U meKCmbI pa3MeLaromecs maKkxe 8 UHghopMaluoHHOU cucmeme obujezo rofib308aHuss — Ha oghu-

uuarsnsHoMm cailime ®edepailbHO20 azeHMemea o MexHUYEeCKOMY peays/iuposaHUIo U Memposioauu 8 cemu
UHmeprem (www.gost.ru)

© CrtaHpapTtuHdopm, 2016

B Poccuiickon ®eaepauum HacToAWwmiA cTaHAapT He MOXKET BbITb NONHOCTLIO UMW YaCTUHYHO BOCTIPOU3BE-
AeH, TUpaXupoBaH U pacnpocTpaHeH B kadecTse oduLmMansHoro usgaHna 6es paspewerusa degepanbHoro
areHTCTBa Mo TeXHUYECKOMY PerynupoBaHunio U METPOroriu
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M E XTToOGCYOAPG CTHBEUHTHUB # C TAHDOAPT

XUOKOCTU OXIAXKOAIOLME HA OCHOBE 3TUJTEHINUKONA

Onpe,qeneHMe TeMnepatypbl Ha4yana Kpucrannusauumm aBToMmatTu4eCKUM MeToaomM
CbaSOBOFO nepexoga

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

HOata BBeaenmnss — 2017—07—01

1 O6nacTb NpUMeHeHuns

1.1 HacTtoswwui ctangapT ycTaHaBnMBaeT MeTod onpeaeneHuns TeMnepaTtypbl Havana kKpuctannausauum
BOZHOrO pacTBOpa OXaX4atoLWnX KMOKOCTEN.

1.2 HacTtoswuii ctanaapT pacnpocTpaHaeTes Ha oxNaxaatoLwme XUOKOCTN Ha OCHOBE STUMEHTTIMKOS
KoHUeHTpauwven He 6onee 60 % 06. B Boae; B MexxnabopaTtopHeix uccnegoBaHnsx ASTM (cm. 12.2) ncnonbso-
Banu obpasLbl ¢ cogepxarHuem soabl oT 40 % 06. 8o 60 % 06.

MpumevaHusn

1 MNpun ucnbiTaHUM OXNaXZaoLWMX XKUAKOCTEN NPOoObl KOHKPETHbIX KOHLEHTPaUUN roTOBAT U3 NpeacTaBUTENbHbIX
o6pasuo no ASTM D 1176. [MNpuroToBneHHbIe OXnaxaatowme XUAKOCTU NOBTOPHO He pa3baBnsioT.

2 MOXHO UCMNONb30BaTh MEILLMECS B MPOAAXEe roTOBbIE NPOAYKTHI (yXe pa3baBneHHbie).

1.3 3HaueHus, ykasaHHble B cucteme eguHmny, CU, cuntatot ctaHgapTHeIMKU, 3HaveHus B ckobkax npuse-
AeHbl TONbKO A4S UHopMaLmn.

1.4 BHacTosiLleM cTaHgapTe He NpeaycMOoTPEHO PacCMOTPEHME BCeX BONPOcoB obecneyerus 6esonac-
HOCTM, CBAI3aHHbIX C ero npumeHeHnem. Nonb3oBaTenb cTaHgapTa HeceT OTBETCTBEHHOCTb 3a obecneyveHne
COOTBETCTBYIOLMX NPaBUIT MO TEXHUKE BE30NacHOCTM N oXpaHe 340PO0BbS, a Takke onpeaensieT uenecoobpas-
HOCTb MPUMEHEHUS 3aKOHOAaTEebHbIX OrPaHUYEHN Nepes ero UCnob3oBaHUeM.

2 HopmaTuBHbIe CCbINIKU

[na npumeHeHns HacTosALwero cTaHgapTa HeobxoanMbl crneayoLye cebifiovHble AOKYMeHThI. [nsa Hega-
TUPOBAHHBIX CCHINOK MPUMEHSIIOT MocneaHee U3gaHne CCbITOYHOro AOKyMeHTa (BKMouas Bce ero M3MeHe-
Hus).

ASTM D 1176 Standard practice for sampling and preparing aqueous solutions of engine coolants or
antirusts for testing purposes (CtaHgapTHasi npakTuka otbopa npob 1 NPUroToBMEHUS BOAHBIX PacTBOPOB
oxnaxaaroLWmnX XNAKoCTen Ui NpoTUBOKOPPO3NOHHBIX MPUCAA0K A NPOBEAEeHNS UCMbITaHNRA)

ASTM D 1177 Standard test method for freezing point of agueous engine coolants (CtaHaapTHbIN meToA
onpegeneHns TeMrnepaTtypbl 3aMmep3aHns BOAHBIX OX1aXAat0LLNX XKNOKOCTEN)

ASTM D 3306 Standard specification for glycol base engine coolant for automobile and light-duty service
(CtangapTHagd cneundmrkaLmMa Ha oxnaxaaoLme XXMAKOCTU Ha OCHOBE MMUKOMA Ans asToMobunen, skennyaTu-
PYEMBbIX B NErkunx ycrioBusx)

" Cebinkm Ha ctaHgapTel ASTM moxHO yTouHUTE Ha cariTe ASTM website, www.astm.org unm B cnyx6e nogaepxkm
knneHToB ASTM service@astm.org, a Takke B WH(POPMALMOHHOM TOME exerogHoro cbopHvKa CcTaHaapToB
ASTM (Website standard’s Document Summary).

WU3paHne opmumnanbHoe
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ASTM D 6210 Standard specification for fully-formulated glycol base engine coolant for heavy-duty
engines (CTangapTHas cneLudukaLms Ha roTOBYHO K MPUMEHEHWIO OXTaXAatoLLYHo XKMAKOCTb HA OCHOBE MUKO-
ns ans gsuratenei 60nbLWoA MOLWHOCTK)

3 TepMuHbI M onpeaeneHus

B HacTosLeM cTaHaapTe NPUMeHeHbI crieayioLl e TePMUHEI C COOTBETCTBYHOLLUMUN onpedeneHnsamum:

3.1 meTop aBTOMaTM4eckoro chasoBoro nepexopa (automatic phase transition method): Mpoueaypel
aBTOMaTUYECKOro oXraxaeHusi Npobbl oxnaxaatoLen XXMaKoCcTH 40 NOABNEHNS KpUCTanoB, nocneayoLero
KOHTPONMPYEMOro HarpesaHusi U pernctpaummn TemnepaTtypbl pacnniasneHns KpUcTannos.

3.2 TemMnepaTypa Hauyana kpuctannusauuu (freezing point): Temnepatypa, Npu KOTOPON Ha4MHaeTcA
KpucTannusauus 6es nepeoxnaxxgeHus, UM MakcumanbHas Temnepartypa, gocTuraemas cpasy nocsie Havana
06pazoBaHuWs KPUCTANMOB NPU NepeoxnaxaeHun, U TeMmneparypa, npu KOTOPOR KpucTansbl, obpasosasLUn-
ecsi NPy oXNaxaeHuu, pacnnasnsoTCs Npu NoBbILWEHUN TemnepaTypel obpasua.

3.3 ycrpoictBo MNMenbTbe (Peltier device): TesepgoTensHoe TePMOSEKTPUYECKOE YCTPOMCTBO, CKOH-
CTPYVNpOBaHHOE U3 Pa3HOPOAHBIX MOSYNPOBOAHNKOBBIX MaTepuranos TakuMm 06pasom, UTo OHO HarpesaeT Unu
oxnaxaaeT obpaseL, B 32aBMCUMOCTUN OT HanNpaBneHUs 3NEKTPUYECKOro Toka, MPUIoKEHHOro K yCTPOACTBY.

4 CywHocTb MeTOAA

4.1 OxnaxpgatoT o6pasel, ¢ TOMOLLbLIO YCTpoicTBa NenbThe Npu NOCTOSSHHOM OCBELLEHNN UCTOYHUKOM
cseTa. O6paseL, HenpepbIBHO KOHTPONMPYETCS C MOMOLLIbIO MaTPULLbl ONTUYECKUX AeTeKTOPOB A obHapyxe-
HMs 0BpasoBaHus NepBbIX kKpucTannos. Mocne o6pasoBaHna KpUCTannoB obpasel, HarpeBaeTCsa C KOHTPONu-
PYyeMOI CKOPOCThIO A0 pacniaBieHuns Bcex KpucTtanos. McnonbayoT 4ocTaTouHoe KONMYeCcTBO AeTEKTOPOB
Ansi obHapyxeHUsi Kpuctannos. TeMmnepaTtypa obpasua, Mpu KOTOPOW KpUCTan bl pacnnasnsoTCcA, perucTpu-
pyeTcs AaTYMKOM Kak TemnepaTypa Hayana Kpuctannusawumn.

5 HasHayeHue  npuMeHeHue

5.1 TemnepaTtypa Hayana KpucTannusauun xapaktepusyeT cnocoBHOCTb oxnaxaalollen XuakocTu
3awWMWaTh ABuraTtesns OT 3aMep3aHust Mpu HASKUX TeMnepartypax.

5.2 Temnepatypy Hayana KpucTannMsauuu oxnaxaarowen XMaKocT MoOXHO UCNONb3OBaThb AN onpe-
AeneHns NpubnManTenbHOro coaepXXaHus rimkons N3BeCTHOro TUNa.

5.3 Temnepatypa Hauana kpuctannusaumu, onpegenerHHas no ASTM D 1177 unu yTBepxaeHHbIM arnb-
TepHaTUBHBLIM METOAOM, ABNsAeTCA 0aHUM U3 TpebosaHuin ASTM D 3306 n ASTM D 6210.

5.4 Pe3ynbTaTbl UCNbITAHWIA, NOMYYEHHbIE NO HAaCTOALWEMY MeToAy, BblpaXeHHble C TOYHOCTbIO A0
0,1 °C, aksuBaneHTHbI pesynbTaTaM, nonyyeHHbIMno ASTM D 1177. BocnponssoaMMOCTb pe3yrbTaToB UCTIbI-
TaHWM No HacToALWeMy MeToay ny4lwe socnpoussogumocTn no ASTMD 1177.

5.5 [Ana onpepgeneHus TeMmnepaTtypbl Hadana kKpuctannusauum no HactoAwemy metoay Tpebyetcs
MeHbLUe BpemeHu, Yyem no ASTMD 1177.

5.6 Hactoawuii MeToa 3HauUUTenbHO cokpalwaeT Bpems paboTbl onepatopa MO CPaBHEHUO C
ASTMD 1177.

6 Annapatypa

6.1 ABTOMaTuueckuit annapat?)

AnnapaTt coCTOUT U3 UCNbITaTEeNbLHON KaMepbl, KOHTPONIMPYEMOW MUKPONPOLLECCOPOM, obecneyunsaro-
e oxnaxaeHne U HarpesaHue UcnbiTyemoro o6pasua, onTudeckoe AeTeKTUpOBaHUe NosBNeHNUs U Nnaene-
HWUS1 KPUCTaNNOB N perncTpaumio Temnepatypbl obpasua.

6.2 AnnapaT ocHalleH Yawkon anga obpasua, HabopoM ONTUYECKNX AETEKTOPOB, UCTOYHUKOM CBeTa,
undpoBeIM gncnneem, ycTpoicTaom MenbTbe 1 YCTPONCTBOM U3MepeHUs TemnepaTypbl obpasua.

6.3 YcTpoicTBO ANs U3MepeHusa TeMnepaTtypbl obpasua B yallke 4OSMKHO obecneunBaTb U3MepeHue
Temneparypbl UcnbiTyemoro o6pasua B auanasoHe oT MyuHyc 80 °C go nntoc 50 °C ¢ TouHocTbio Ao 0,1 °C.

2 MoxHo ncnonb3osath aHanusaTop Temnepartypsbl kpuctannusaumm Phase Technology, moaerm cepun 70 n 70V.
EavHCTBEHHBIM M3BECTHBIM MOCTaBWMKOM annapata B Hactosiwee Bpems sensetca Phase Technology, i 1168
Hammersmith Gate, Richmond, B.C. Canada, V7A 5H8.

2
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6.4 AnnapaT gomkeH obecneumBaTb LIMPKYIISILAIO XUAKOW OXaxaalowen cpeabl, 0TBoAsILWEN Tenso,
BblAensaemoe ycTpoicTeoM MenbTbe U APYrMMU 3NeKTPOHHBIMU KOMMOHEHTaMM.

7 PeakTuBbl M maTepuansbl

7.1 Oxnaxagawwas cpeaa

TennoobMeHHast XUAKOCTb OTBOAA Tenna, BbiAensaeMoro yCTpoucTBoM MenbTbe U ApYrMMA 3NeKTPOH-
HbIMW KOMNOHEeHTaMU annapara.

MpumeyaHune 3— BHekoTopbix annaparax B KA4eCTBE OXNaXAalowen cpeabl Ansi AOBEASHWS TeMnepaTtypbl
06pa3sua ao mmuHyc 60 °C npumeHsloT BoaonpoBogHyio Bogy. Oxnaxaenve o6pa3sua ao remnepatypbl MuHyc 80 °C o6ecne-
4MBaeTCA UMPKYNALUMEN XXUAKON OXNaxaalowen cpeabl Temnepatypon munyc 30 °C unu Huxe. 3aBMCUMOCTb MeXy Tem-
nepaTypon oxnaxaalowien cpeabl U MUHUManbHOW TemnepaTtypoi o6pasua npuBeaeHa B UHCTPYKUMKU M3rOTOBUTENS MO
aKkcnnyartauyuv annapara.

7.2 MuneTka ¢ perynupyembim o6bemom3), oBecneunsarowas gosvposanue (0,15+0,01) cm3 o6pasua.

MNpwumeyanwue 4 — MNpeaynpexaeHne — Mcnonb3oBaHne TAMNOHOB HA AEPEBSIHHOM CTEPXKHE MOXET NoBpe-
AnTb 3epKarnbHYI0 NOBEPXHOCTb YalLKu Arist ob6pa3ua.

7.3 BartHble nanouku®) ¢ nnacTMkoBLIM Unn 6yMa)KHbIM CTepXxHeM Anda O4YUCTKU Yalluku ansa 06pa3L|,a.

8 MoparoroBka annapaTtypbl

8.1 HactpausaloT annapar B COOTBETCTBUW C MHCTPYKLIMSAMUN U3TOTOBUTENSI.

8.2 MopkntoyatoT XMOKOCTHOE oXIlaXaeHue u ybexaaloTcs B OTCYTCTBAN yTeuek.

8.3 BknovaroT XXMOKOCTHOE oxXnaXaeHue.

8.4 BknrovatoT rnaBHbli BbIKioYaTeNb NUTaHuA annapata. lMocne 3aBeplueHus aBToMaTUYecKon auar-
HOCTUKMW B LIMKIE 3anycka Ha LudpoBoM aucrnee npubopa otobpaxkaeTcs coobieHne «Ready» («0oToB»).

9 KanubpoBkau cTaHgapTM3auus

9.1 CneaytoT MHCTPYKLMMU U3rOTOBMTENSA Mo KanmBpoBKe, NPoBepKe W akcnayaTauum annapara.
9.2 [nsa nposepku paBoThl annapaTa MoXHO UcTonbL30BaTh o6Gpasel ¢ TemnepaTypoit Hayana kpucTan-
nn3aLuum, cornacoBaHHoOM Mexay 3anHTepecoBaHHbIMU CTOPOHAMM.

10 MpoBeaeHMe UCNbITaHNI

10.1 OTKpbIBAIOT KPBILLKY UCMBITATENbHON KaMepbl N BaTHBIM TaMMNOHOM OYMLLAIOT Yaluky Ana obpasua
BHYTPW UCTbITaTEbHOW KaMepbl.

10.2 Hdo6asnswoT nuneTkon (0,15 +0,01) cm® o6pasLia B yalKky aAns obpasua. Yaansiot o6pasel U3 yalu-
K BaTHOW Nanoykoin 4o BU3yanbHOro OTCYTCTBUSA Kanenb obpaslia B Yallke.

10.3 MosTopsitoT npouedypy no 10.2.

10.4 OcTopoxHo aoBaensioT (0,15+0,01) cm® o6pasLia B YaLky Ans obpasua.

10.5 3akpbiBatoT 1 PUKCUPYHIOT KPBILLKY UCMbITATEbHON KaMmepbl.

10.6 HaxumatoT kHonky «RUN», pacnonoxeHHyto Ha nuuesol naHenu annapata. O6paseu oxnaxagaeT-
CSA C NoMolLUbto ycTpoicTBa MNenbTee Npu HeNPepbLIBHOM KOHTpone obpasoBaHUa KpUCTanos onTUYeCcKUMU
aeTtekTopamu. TemnepaTypa obpasLa HenpepbIBHO KOHTPONUPYETCA U oTobpaxaeTcs Ha NMUMUEBOW NaHenu
annaparta. Mocne o6HapyXeHWs1 kKpucTannos o6pasel, HarpeBaeTca A0 NnasneHua kpuctannos. N3ameperue
aBTOMaTUYECKN NPeKpaLlaeTcs NPy AOCTMKEHUM TeMMNepaTypbl HaYana KpucTannmsauun.

10.7 TMocne 3aBepLUEHNS U3MEPEHNS 3HaYEHWE TeMNepaTypbl Havana kpuctannusaumm byget otobpa-
aTbCsa Ha NLLeBOI NaHenn annapara.

10.8 PasbnokupytoT 1 OTKpPbIBaOT KPBILLKY UCTIbITaTENBbHON KaMepbl U yaansioT obpaseL, 13 Yalukun BaTt-
HOW ManoyKoi.

3
) MoxHO nenonb3osaTs nUneTku Onnengopda.
4 MoxHo ucnonb3oBaTh BaTHbIE NANOYKM Q-tips ¢ BymaxxHbIM NN NNACTUKOBBLIM CTEPXXHEM.
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11 MMpoToKon ncnbiTaHUn

PeructpupytoT Temnepatypy, onpegenexHyto no 10.7, kak TemMnepaTypy Hayana Kpuctannmsauum rno
HacTosleMy cTaHaapTy.

12 MpeunsMoHHOCTb U CMeLleHue

12.1 MpeunamoHHOCTb

MpeLM3MOHHOCTL HacTosLLEero MeToAa UCTbITaHWUA Bblna ycTaHOBMeHa Mo pesynbTaTam CTaTUCTUYECcKon
06paboTkn MexnabopaTopHbIX UCCeaoBaHMA.

12.1.1 MNMoBToOpsieMocTb

PacxoxaeHue pesynbTaToB ABYX UCTILITAHUN, MOYYEHHBIX O4HUM Y TEM XKe onepaTopoM Ha O4HON 1 TON
e annaparype npu NoCToAHHbLIX pabo4nx yCrioBusaX Ha UAEHTUYHOM UCMBITYEMOM MaTepuane B TedeHune anu-
TeNbHOro BpeMeHu npu HopmarsbHOM U NPaBUITbHOM BbIMONHEHUU MeToda, MoxeT npesbiwats 0,6 °C (1,1 °F)
TONbKO B OAHOM Crydae 13 ABaaLaTy.

12.1.2 BocnpousBoaumocTb

PacxoxaeHue peaynbTaTos ABYX €UHUYHBIX 1 HE3aBUCUMbIX UCTBITAHWRA, MOMYYEHHbIX PasHbIMU orne-
paTopamu, paboTaroLMm B pasHbix 1abopaTopusx, Ha UGEHTUYHOM UCTLITYEMOM MaTtepuarne B Te4eHue Anu-
TenLHOro BpeMeHN Npu HopMarnbHOM U NpaBuUbHOM BbINONHEHUU MeToaa, MoXeT npeselwaTs 0,8 °C (1,4 °F)
TONbKO B OAHOM Cryyae 13 AsaguaTu.

12.2 OTHOCUTEeNbHOE cMelleHue

CpegHee cmeLleHne aBToMaTndeckoro metoaa n pydHoro metoga noASTM D 1177 coctasnaet 0,67 °C.
OHo He sAIBNAETCA CTAaTUCTUYECKN 3HAUUMbIM C A0BEPUTENBHOM BEPOATHOCTLIO 95 %. MpeunsnoHHoCcTb Gbina
nony4eHa npv cTaTUCTMYECKOM aHanuse pesynbTaToB NporpaMmMel MexnabopaTopHbIX COBMECTHbIX Uccneno-
BaHUn 1999 r. Y4acTHWKN NPOBOAUNN UCMbITaHWS NSITU 06pa3L,oB OXNaXxaaoLwen XXUaKoCTU Ha OCHOBE 3TUMNEH-
FMUKONA KOHLeHTpauven B guanasoHe oT 40 % 06. oo 60 % 06. ¢ warom 5 % 06. Bocemb nabopartopui
NPUMEHSANN annapaT aBToMaTudeckoro ¢asoBoro nepexona U ceMb NabopaTopuil UCNOML30BaNU PY4HON
meTog no ASTM D 1177. MexnabopaTtopHasi nporpamMmma npoBoauriack ABOWHbLIM crienbim MmeTogom. B cemun
nabopaTtopusix ABa aHanuTKa NpoBOAWIM UCTIbITAHKS pasHbIX HabopoB 06pasLoB kKaxabim meTogoM. OaHa
nabopaTtopusi NnpyuMeHsna ToMNbKo aBToMaTudeckuii Metoa. Kaxxgas nabopatopust nony4vna ABa kKomnnekTa
paHaoMU3npoBaHHbIX 0bpasuUoB, noMedeHHbIX oT A Ao E n o1 1 go 5. B nabopatopusix 66inM npoeeaeHbl
NMOBTOPHbIE UCMLITAHUS ABaAUAaTU NATUM obpasuoB. CTaTucTndeckast 0bpaboTka pesynbTaTtoB onpeaeneHus
npeuusnoHHOCTM MeToda Obiia NpoBeAeHa ¢ TouHocThio A0 0,1 °C, obecneunBaemoin onpeaeneHnem Temne-
paTypbl Hayana Kpuctannusauum MeTooM aBTomaTtudeckoro gasoBoro nepexoga. NHdpopmaums o Tunax
obpasuoB U cpegHeapudMeTUHECKME 3HAYEHUsI TemrepaTypbl Hadyana KpucTannusauudu npueedeHbl B
nccregosaTeibckoM oTyeTed).

9 PesynbTathl nporpammbl  MexXnabopaTopHbIX WCMbITaHWW, npoBeAeHHbX B 1999 1., MOXHO nonyYvuTb B
ASTM Headquarters npu 3anpoce nccnegoBaternbsckoro otyeta ASTM RR:D15-1020.
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MpunoxeHne Al
(o6sa3aTtenbHoOe)

Annapatypa

Al.l Cxema UCMbITATENbHOW KAMEPbI, COCTOALLEl N3 ONTUYECKUX AeTEKTOPOB, IMH3bI, UCTOYHUKA CBETA, Yallikv AN
o6pasua, gartuvka TemnepaTypbl, ycTpoicTea MenbTbe W YCTPONCTBA A5 OXNAXAEHUSA, NpuBeAeHa Ha pucyHke Al.l.
KpbILLKY UCMbITATE/TbHOV KAMEPbI MOXHO OTKPbLIBATbL /151 OUNCTKU YaLLKM A8 06pasia M noMeLLeHns HoBoro o6pasua. Moc-
Nle 3aKpbITUS 1 6IOKMPOBKM KPBILLKM Kamepa CTaHOBMTCSA repMeTUUHOl. s repMeTu3anmum Mexay KpbIWKoi 1 kamepoii
MCNOMb3YIOT YNNOTHUTETbHOE KOMbLO. CTEHKM UCMbITATe/IbHOM KamMepbl U3 METaNIMYECKUX 1 NIacTUKOBbLIX KOMNOHEHTOB
[L0/DKHbI 6bITb YEPHOTO LBETA AN MUHUMWU3ALMN OTPAXEHUS CBETA.

OTCcyTCTBME KpUCTanios

1— onTuYeckue AETEKTOPbI; 2 — IMH3a; 3 — OTPaXEeHHbIii ydy; 4 — o6pasel; 5 — TepMO3IEKTPUYECKOE YCTPOIACTBO

PucyHok Al.l — Cxema ucnbiTaTesibHOl KaMepbl

A1.1.1 Yawka ana obpasua A0/MKHA UMETb CTEHKM M3 NAacThKa YepHOro useTa v HO U3 TWaTesibHO OTNOINPOBaH-
HOro metanna. [IHO Yallkv ABNseTCca oTpaxaroleil NOBEPXHOCTLIO A1 cBeTa. HarpeBaHue n oxnaxaeHue obpasua yepes
MeTanmyeckoe AHO OCYLLeCTBASAIT C MOMOL b0 YycTpoicTBa MenbTbe.

A1.1.2 [fatumkTemnepatypbl, 06ecneynBatoLmii CHATUE NOKasaHuii C TOYHOCTbIO A0 0,1 °C, Ao/KeH 6bITb BCTPOEH B
HWKHIOK YacTb Yallky AN o6pasua Ha paccTofHuM He 6onee 0,1 MM OT Hapy)XXHOM NOBEPXHOCTU AHA Yallku. faTumk Temne-
paTtypbl, COCTOSILLNIA U3 OAHOV NNATMHOBOW HUTK, 06ecneynBaeT TOYHOE N3MepeHMe TeMnepaTypbl o6pasua.

A1.1.3 YctpoiicTBo lNenbTbe ob6ecneunsaeT peryiMpoBaHne TemnepaTtypbl o6pasua B LUIMPOKOM guanas3oHe, KoTo-
pblii MeHAEeTCS B 3aBUCMMOCTY OT Mogenu. Mpn oxnaxgeHnn obpasia Tensio NnepeHocnTca 0T BepPXHen YacTn yCTPoMcTBa K
HWkHeli. Obpasey bygeT oxnaxaaTbes, T. K. BEPXHASA 4acTb YCTPOKCTBA HAXOAMTCA B TEN/IOBOM KOHTaKTE C HUXHEN YacTblo
Yyalwku ans obpasua. HmxHAA yacTb ycTpoiicTBa MNenbTbe HaxoauTCcsa B TEM/I0OBOM KOHTaKTe C yCTPOMCTBOM A/15 OXNaxaje-
HWA, KOTOPOE NePEHOCUT TEM/O B OXN1axgaroLlyto cpedy. MNpu HarpeBaHun obpasLa NnpomcxoanT o6paTHbIi npouecc.

Al1.1.4 VcToOYHMKCBETA C A/IMHOI BOMHbI (660 + 10) HM pacnosiaraloT Takum 06pa3om, YTo6bl 06ecneynTb NageHmne
Nyya ceBeTa Ha o6pasel, nog 3ajaHHbIM YyrioM (CM. pucyHok Al.1). CBeT oTpaxaeTcs OT NO/IMPOBAHHOroAHA Yallku Ans
obpasua. Ecnun obpasel ABNSETCA O4HOPOAHON XNUAKOCTbIO, OTPaXKEHHbIV NyY nagaeT Ha KPbILLKY KaMmepbl YepHOro LBeeTa 1
nornowaetcsa. Mpu nossneHun B o6pasue KpUCTaNN0B OTPaXEHHbIR Ny4 paccemBaeTCs Ha rpaHule TBepAOW U XUAKown
has. 3HaunTeIbHOE KOIMYECTBO PACCESAHHOIO CBETa NonajaeT Ha INH3Y (CM. pUCYHOKAL.2).
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MpucyTCcTBME KPUCTNOB

1— onTuyeckue AeTEKTOpbI; 2 — /IMH3a; 3 — paccesiHHbIi Nyd; 4 — obpasel; 5 — TepMOo3/IeKTpuYeckoe ycTpoiicTBo

PucyHokAl.2 — [leTekTupoBaHne o6pa3oBaHnNs KpUCTaNI0B

Al.1.5 OnTuyeckue AeTeKTopbl, PACMO/IOXKEHHbIE HAf IMH30/, KOHTPONMPYIOT NPo3padvHoCcTb o6pasua. PaccTos-
HUe MexXay ONTUYECKUMU eTeKTopamu 1 IMH30M PerynpyroT TakuM 06pa3om, 4To6bl n3o6paxeHune o6paslia npoeuuposa-
/10Cb Ha CBETOUYYBCTBUTE/IbHYIO MOBEPXHOCThL ONTUYECKUX AeTEKTOPOB. /ICNob3yoT 4O0CTATOYHOE KO/IMYECTBO ONTUYECKUX
[eTEKTOPOB, YTO6bl 0XBATUTb N/I0LLAAb OTPAXEHUS.

Al.2 Ha nuueBoii cTopoHe annapara pacnofiokeHbl AUCNIEeN U KHOMKW, Kak NoKasaHo Ha pucyHke A1l.3 (B 3aBucHU-
MOCTU OT MOAE/NN PACNOIOKEHNE AUCNIEEB U KHOMOK MOXET OT/IMYaThCs).

PucyHok A1.3 — BHewHwuin Bug annapata

Al.2.1 Ha gucnnee gnsa BbiBOAA COOOLEHNA OTOGpaxaeTca MHopMauua o COCToAHUM annapaTa. Mpu BbiBOAE
coobuweHna «READY» annapart HaxoAuTCsA B PeXVMMe OXWUAaHUSA, HEMCNPAaBHOCTU OTCYTCTBYIOT. B KOHLE MCMbITaHUS Ha
aucnneil BelBOAUTCA pe3ynbTtaT. Mpyn o6HapyXeHUM HencnpaBHOCTU annapara Ha Aucnnei BbIBOAATCA guarHoctmyeckme
coobueHns. NMoagpobHoe onucaHue AuarHoCTUYEeCKNX CoobLLEHMI NPUBEAEHO B PYKOBOACTBE NO/b30BaTeNs.

Al.2.2 Ha gucnnee gna BbiBOAa TeMnepaTypbl oTo6paxaeTcs Tekylwaa Temneparypa obpasua ¢ TOYHOCTbIO A0
0,1 °C, o6HOoBNsAEMas Kaxpgble 2 c.

A1.2.3 Hapucnnee 4N BbiBOAA YPOBHSA CBETOBOIO CUrHana otobpaxaeTcs TeKyLMii ypOBEHb PACCESAHHOIO CBETa,
nonasLUEro Ha ONTUYeCcKne AeTeKTopbl, 0OHOBNAEMbIN Kaxable 2 C. TY UH(hopMaL Mo MCNob3yeT 06CnyXusatLwmii nep-
COHan Ansa ycTpaHeHns Henonagok.
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A1.2.4 Kronka «RUN» noasonsieT onepatopy Ha4aTtb NpoBeAeHne UCTbITaHWi cpaay nocne nomelleHusi obpasua B
ucnbiTaTenbHyo Kamepy.

A1.2.5 Knonka «RESET» no3BonsieT onepaTopy npekpatuTb ucneitaHue. Mpu Haxatum Ha 3Ty KHOMKY annapar cpa-
3y OCTaHOBUT UCMblTaHWe U HarpeeT obpasel Ao TemnepaTtypsl npubnmanTtensHo 20 °C.

Mpumeyvanune Al.1 —lNonHoe onucaHwe, MHCTPYKUMK MO YCTAHOBKE, HanagKke u TexHu4eckomy obcnyxusa-
HUIO MpuBedeHbl B PYKOBOACTBE W3rOTOBWTENS, MOCTABIISAEMOM C KaXAbiM annaparoM W 3aperncTpypoBaHHOM B
ASTM Headquarters. MNogpo6Hble AaHHbIE MOXHO NOMY4MTL NPU 3anpoce otyeTa RR:D15-1021.
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Mpunoxexne QA
(cnpaBouHoe)

CBefeHUst 0 COOTBETCTBUM MEXIoCyjapCTBEHHbIX CTaHOApPTOB CChINMOYHbLIM cTaHAapTaM ASTM

Tadbnwuuya QA1

0603Ha4YeHe U HaMMEHOBaHWEe CCbINMOYHOrO cTaHdapTa 0Q60o3HavYeHe U HaumeHoBaHue
CreneHb COOTBETCTBUA
ASTM MeXrocyaapcTBEHHOro ctaHaapTa

ASTM D 1176—08 CtaHgapTHasi npakTvka oT6o- — *
pa npo6 ¥ NpUroTOBIEHNSI BOAHbLIX PACTBOPOB
oxnaxgaroLlWmX XKUOKOCTel WM npoTUBOKOPPO-
3MOHHbIX NPMCaA0K AN NPOBEAEHUSI UCTIbITaHUIA

ASTM D 1177—12 CtaHgapTHbIn MeTog onpe- — *
JerneHns TemnepaTtypbl 3amep3aHusi BOAHbIX
OXNaXaatoLWwmx KnakocTen

ASTM D 3306—11 CrangapTtHas cneundukaums IDT FOCT 33591—2015 >Xugkoctn oxnax-

Ha oxnaxgatolme XnaKkocTu Ha OCHOBE ITIMKOMS Jaloluye Ha OCHOBE FMMKonen ansi aBTo-

Onsi aBTomMobunen, sKkcnnyaTupyemblX B JIErkux MOOMNen € NerkMMM  YCrioBUSIMM

YCIOBUSIX akcnnyartauun. TexHudeckne TpeGosa-
HUS

ASTM D 6210—10 CrangapTHas cneumdukaums — *

Ha roTOBYIO K MPUMEHEHMI0 OXMNEXKOAIOLLYIO Xna-
KOCTb Ha OCHOBE IMUKONs Ans gsurarenei 6one-
LUOW MOLLIHOCTK

* COOTBETCTBYIOLLUIA MEXIOCYAAPCTBEHHbIV CTaHOAPT OTCyTCTBYET. [10 ero yTBepxaeHnsi peKOMeHAyeTCs UCTONb-
30BaTb NEPEBO, HAa PYCCKUI A3bIK gaHHoro ctaHgapta ASTM. Mepeeop panHoro ctangapta ASTM Haxoautes B ®epe-
panbHOM UHGMOPMaLNOHHOM hOHAE TEXHWUECKUX PErMaMEHTOB U CTaHO4APTOB.

MpumedaHune— B HacToswel Tabnuue NCNONbL30BaHO Crneaylowee yecnoBHoe 0603HaveHne cTeneHn cooTt-
BETCTBUA CTaHAapTOB:
IDT — ngeHTu4YHble cTaHaapThbI.

YK 661.175.5:536.421.4:006.354 MKC 75.100 IDT

KritoueBsble crnoea: oxrnaxaaoLme XUgKocTU Ha OCHOBE 3TUNEHININKONSI, TeMmnepaTtypa Ha4vyana Kpuctannusa-
LK, MeToa aBToMaTtudeckoro gasoBoro nepexoaa

Penaktop J1./. Haxumosa
TexHudveckuin pegaktop B.H. Mpycakosa
Koppektop /1.C. flsiceHko
KomnbtoTepHas sepctka A.H. Sonomapesod

CpaHo B Habop 22.04.2016. MNopnucaHo B nevats 29.04.2016.  dopmar 60x84%. [apHuTypa Apuan.
Yen. ned. n. 1,40. Y4.-usg. n. 1,05, Tupax 31 3k3. 3ak. 1214,
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