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Mpegucnosue

Llenn, ocHOBHbIe NPUHLMMNbI M OCHOBHOV NOPAA0K NPoBeAeHMs paboT Mo MeXrocyaapcTBeHHON cTaHaap-
Tnsauum yctaHosneHol B FTOCT 1.0—92 «MexrocygapctseHHas cuctema craHgaptusaymm. OCHOBHbIE MOM0-
XeHns» wn TOCT 1.2—2009 «MexrocyfapcTBeHHasa cuctema cTaHfgaptusauun. CTaHpapThbl
MEXrocyapCTBEeHHbIe, NpaBuia U pekoMeHAauuy No MexrocyAapcTBeHHo cTaHgapTusayuy. Mpasuna pas-
paboTKW. NPUHATUA, NPUMEHEHNS, 0GHOBIEHNSA N OTMEHbI»

CBefeHns o cTaHgapTe

1 NOArOTOBJIEH MexrocyfapCTBEHHbIM TEXHUYECKUM KOMWTETOM No cTtaHgaptusaumm MTK 31
«HemTAHbIe TONNMBA M CMa304Hble MaTepuasbl». OTKPbITHIM aKLMOHEPHLIM 06LWECTBOM «Bcepoccuiickuii
Hay4HO-nccneaoBaTeNbCKUii UHCTUTYT No nepepaboTke HedhTn» (OAO «BHUW HIM») Ha ocHOBe COGCTBEHHOTO

ayTeHTU4YHOro nepesoja Ha pyCCKI/II7I A3bIK CTAHAapTa, yKasaHHOro B nyHkre 5

2 BHECEH ®egepasibHbIM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuio n Metposiormm (PocctaH-
Aapr)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTM3aunu, MeTponorum n ceptudukanmm (npo-
TOKO/ OT 14 Hos16psA 2014 1. Ne 72-1)

3a npuHATME NPorosiocoBanu:

KpaTKoe HavmeHoBaHWe CTpaHb! Kog, cTpaHb! CokpalleHHoe HaMMeHOBaH1e HaLVOHa/TbHOro opraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166)004-97 1o CTaHAapT3aLMN
ApmeHus AM MuHakoHOMUKKM Pecny6nvkn ApmeHus
Benapycb BY FocctaHpapt Pecny6nukn benapych
Kuprusus KG Kblprbisctangapt
Monpgosa MD Mongosa-CtaHgapt
Poccus RU PoccTtanpapt
TampKukmcTaH T TamxukcTaHgapt

4 Tpuka3om defepanbHOro areHTcTBa No TEXHUYECKOMY peryimpoBaHuio U meTposiormm ot 21 mas
2015r. No401-cT MmexrocyaapcTBeHHbIi ctaHaapT FTOCT 33111—2014 BBe/ieH B AelicTBME B Ka4eCTBE HaLMo-
HanbHoro ctaHgapTta Poccuiickoii degepaunu ¢ 1uons 2016 T.

5 HacTtoswuii ctaHaapT uaeHTuyeH ctaHgapty ASTM D 5293—2010 Standard test method for apparent
viscosity ofengine oils and base stocks between -5 °C and -35 °C using cold-cranking simulator (MeTog onpe-
[eneHns Kaxyllencs BA3KOCTN MOTOPHbIX M 6a30Bbix Maces B UHTepBase TemnepaTtyp oT MuHyc 5 °C 1,0 MUHycC
35 °C c ucnonb3oBaHMeM MMUTATOPA XOSI0AHON NPOKPYTKM).

CtaHgapT paspaboTtaH komutetoMm ASTM D02 «HedhTenpoayKkTbl MCMa30UHble MaTepuanbl», U Henocpe-
[CTBEHHYI0 OTBETCTBEHHOCTb 3a MeTog, HeceT nogkomuteT D02.07 «Peonorns HeHbIOTOHOBCKNX XWUAKOCTel
npu HU3KOV Temnepartype».

MepeBog, C aHrIMICKOro A3blka (en).

HavmeHoBaHuWe HacToALero cTaHgapTa M3MEHEHO OTHOCUTE/IbHO HAMEHOBaHWUS yKa3aHHOro cTaHAap-
Ta Ans npueefeHus B cootsetcTeue ¢ FOCT 1.5—2001 (nogpasgen 3.6).

OdhmumansHble 3K3eMNAspbl CTaHAApTa, Ha OCHOBE KOTOPOro NOArOTOB/IEH HACTOALWMI Mexrocyga-
PCTBEHHBIN CTaHAAPT, CTaHAAPTOB, Ha KOTOPbIE AaHbl CCbISIKW, MMelTca B PefepasibHOM MHOPMaLMOHHOM
hoHEe TEXHUYECKNX pernameHToB 1 CTaHAapTOB.

CBefieHns1 0 COOTBETCTBMM MEXIOCYAapCTBEHHbIX CTaH4APTOB CCbI/IOYHbIM CTaHAapTaM NpuBefeHbl B
OOMONHUTENBLHOM Npunoxexnun JA.

CTeneHb COOTBETCTBUA — naeHTnyHasa (FOT).

CTaHaapT NOAroToB/IEH HA OCHOBE NpuMmeHeHns FOCT P 52559—2006

6 BBE/JEH BMNEPBbIE
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WHdopmaLysa 06 USMEHEHNSIX K HACTOSILLEMY CTaHAap Ty Ny6MKye T Csi B @XKerofgHoM MH(hopMaLMoH-
HOM yKa3zaTene «HaumoHa/bHble CTaH4apTbl», 8 TEKCT U3MEHEHUI N NONPaBOK — B eXeMecsYHOM MHAop-
MaLMOHHOM yKasaTene «HauuoHasbHble CTaHaapThi». B cnyyas nepecMoTpa (3aMeHbl) WM OTMEHbI
HacTOosAWEro craHgapTa COoOTBeTCTBYLUEee yBejoM/eHne 6yneT ony6/MKOBAHO B eXEeMEeCS4YHOM
MH(OPMaLMOHHOM yKasaTesnie «HauuoHanbl®o cTaHgapThli». COOTBETCTByOUas nHgopmaums, yse-
[LOMJIEHMS Y TeKCT bl pasMeLLan T csl Takxke B MUH(DOPMaLMOHHOM CUCTEeMe 06LLEero no/ib30BaHust — Ha ohu-

unanbHoM caiiTe ®defepanbHOro areHTCcTBa N0 TEeXHUYECKOMY PErynpoBaHnio 1 MeTposiorMn B ceTw
VHTepHeT

© CtangapTtuHcopm. 2015

B Poccuiickoii ®efiepaln HacTosALLMIA CTaHAAPT HE MOXET GbIThb MOJTHOCTbIO UM YACTUYHO BOCMPOU3BeE-
[eH, TMPaX1poBaH U pacnpocTpaHeH B KayecTBe O(IMLMa/IbHOTO M3aaHus 6e3 paspelleHust degepasbHoro
areHTCTBa No TeXHUUYECKOMY PEryIMPOBAHUIO 1 METPOIOTMU
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M E X I OCUYAAPT CTBETHHDbB 1 C TAHAOAPT

MAC/NA MOTOPHbIE

MeTopn onpepnenieHns Kaxylleica BA3KOCTM B MHTepBasie TeMnepaTtyp oT MuHyc 5 “C go muHyc 35 °C
C MCNO/Ib30BaHNEM UMUTATOPa XONOAHON NMPOKPYTKU

Engine oils. Method (or determination of apparent viscosity at temperatures between -5 "C and -35 *C
using the cotd-cranking simulator

Jata BBegeHns — 2016—07—01

1 O6nacTb NpUMeHeHUs

11 HacTtosAwwuii cTaHAapT pacnpocTpaHAeTCs Ha MOTOPHbIe 1 6a30Bble Macna 1ycTaHaBInBaeT MeTos
onpefeneHns KaxyLleica BA3KOCTW C UCNO/b30BaHMEM MuTaTopa XonoaHol npokpyTku (CCS) B uHTEpBane
Temnepartyp ot MuHyc 5 °C go muHyc 35 °C npu HanpsxeHuax casura ot 50000 go 100000 lMa. ckopocTaAx cABu-
raot 10540 104c-1n BsizkocTax oT 500 fo 25000 mIMa c. nana3oH n3MepeHuii 3aBMCUT OT MOAENN U NpOrpam-
MHOro obecneyeHuns annapata CCS. Pe3synbTaTbl onpefenieHnsa KaxyLieica BA3KOCTY No JaHHOMY MeToay
XapakTepu3yioT aKCnyaTaLlnoHHble CBOWCTBA MOTOPHbIX Maces Npu 3anycke gsuratens.

1.2 CneymnanbHaa mMeToAvKa onpefeneHns KaxyLllencs BA3KOCTU Maces C BbICOKUMU BA3KOYNPYrumu
CBOICTBaMM C NCNO/Ib30BaHNEM PYUYHOro Npubopa npMBeAeHa B nNpuaoxeHun X1.

1.3 Mpoueypbl NpefycMOTPEHbI Kak A1 PYYHOro, Tak 1 A1 aBTOMaTu3MpoBaHHOro onpefeneHus
KaxyLLencst BA3KOCTU MOTOPHbIX Maces Ha annaparte CCS.

1.4 3HaueHus, ycTaHOBMNEHHbIe B eAnHMLax CY. cuntaloTca cTaHAapTHeIMU. ipyrne e AMHULbLI n3mepe-
HMSA He BK/TIOYEHbI B HACTOALLWI CTaHapT.

1.5 BHacTosLlWeM cTaHjapTe He NpeyCMOTPEHO pacCMOTPEHME BCEX BOMPOCOB 06ecneyeHns 6esonac-
HOCTU, CBA3aHHbIX C €ro Ucnosib3oBaHnem. Nonb3oBaTesib HACTOALWEro CTaHgapTa HeceT OTBETCTBEHHOCTD 3a
yCTaHOB/IEHVE COOTBETCTBYIOLLMX NPaBn/ Mo TEXHUKE 6€30MacHOCTH 1 OXpaHe 34,0p0Bbs, a Takke onpegenser
LenecoobpasHOCTb NPYMEHeHNs 3aKoHoAaTe bHbIX OrpaHuyeHnii nepeg ero ucnonb3osaHnem. Ocobble Tpe-
60BaHUA K Mepam NPefoCTOPOXHOCTM NpVBeeHbl B pasaene 8.

2 HopwmaTtnBHbIE CCbUIKA

[na npumeHeHna HacTosLWwero ctaHgaprta HeOﬁXO,D,I/IMbI crefytoLne ccblsIovHble OKYMEHTbI. [1na Heja-
TUPOBAHHbIXCCbI/TIOKNMPUMEHAKT NocnegHee nsaaHue CCbiZIO4YHOro A0KyMeHTa (BKI'IPOLIaSI Bce ero I/I3MeHeHMﬂ).

2.1 CraHpgapTbl ASTMI)

ASTM D 2162 Practice for basic calibration of master viscometers and viscosity oil standards (PykoBog-
CTBO M0 OCHOBHOIi KANIMHGPOBKE KOHTPOJ/IbHbLIX BUCKO3MMETPOB 1 CTaHAapTaM BA3KOCTW Macna)

ASTM D 2602 Test method for apparent viscosity of engine oils at low temperature using the
cold-cranking simulator (Withdrawn 1993) [MeToz onpefeneHust Kaxyuelics BA3KOCTY MOTOPHbIX Macen npu
HU3KOW TemMnepaType C MCNONb30BaHNEM UMUTaToOpa XonoAHoM NpokpyTkn (OTmMeHeH B 1993 r.)]2>

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (PykoBoACTBO No pyuy-
HOMY 0T60OpY NPo6 HePTU U HEPTENPOAYKTOB)

1> YTOUHUTb CCbINKM Ha cTaHAapTel ACTM MoxHO Ha caiite ACTM www.astm.org unu B cnyx6e noaaepxku KnmeH-
T0B ACTM: service@astm.org. 6 MH(OPMaLMOHHOM TOMe exerogHoro c6opHuka crtaHgaptoB (Annual Book of ASTM
Standards) cnegyeT o6palwaTbCs K CBOAKE CTaHA4APTOB €XEerogHoro cbopHmka CTaHAapTOB HA CTpaHuLe canTta.
C nocnepfHeli Bepcueli ctaHgapTa MOXHO 03HAKOMUTLCS Ha caliTe www.astm.org.

M3paHue odpurymanbHoe
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2.2 CraHpgapThbl ISO

ISO 17025 General requirementfor the competence of testing and calibration laboratories (O6wue Tpe-
60BaHNA K KOMNETEHL MW UCMbITATE/bHBIX N KANMBPOBOUHbLIX NabopaTopuii)l)

3 TepMUHbI nonpeaeneHns

BHacToseM cTaHAapTe NCNO/b30BaHbl C/1eAyLNE TEPMUHbI C COOTBETCTBYOLLMMM ONpeAeeHUSMU:

3.1 OnpegenenHus

3.1.1 HbITOHOBCKOE Mac/sio Uan XuUakKocTb (newtonian oil or fluid): Macno uamn XnaxKocTb, KOTopble
Mpun BCEX CKOPOCTAX CABUIa COXPAHAIT NOCTOSAHHYIO BA3KOCTb.

3.1.2 HEeHbIOTOHOBCKOO MAac/i0 UM XnAaKocTb (hon-newtonian oil and fluid): Macno nnm xmgkocTb,
BA3KOCTb KOTOPbIX N3MEHSAETCA NMPU U3MEHEHUW CKOPOCTU U HANPSXXeHUS caBura.

3.1.3 BA3KOCTb N (viscosity): CBOWCTBO XUAKOCTW, onpeensioliee ee BHYTPEHHee COMNpOTUBIEHMNE

HanpshxeHuto caura no opmyne

(€]

roer — HanpsbkeHue Ha efuHuy naowaau. Ma;
y — CKOpOCTb caBura, (r 1.
3.1.3.1 TlosicHeHune
WHorga r| HasbiBalOT KO3ULNEHTOM AMHAMUYECKOW BA3KOCTU. [JaHHbI KO3IUUMEHT aBnseTcs
MepoVi CONPOTUBAEHUS XUAKOCTN TeueHuto. B egunnuax C/ 3HaveHmne BA3KOCTU BbipaxaloT Bla c; Ha npakTu-
Ke yfjo6Hee NnpuMeHATb KpaTHble eguHuLbl (MMa-c). 1mMac paseH 1cll (caHTunyas).

3.2 OnpegeneHnsa TEPMUHOB, cneumMguyHbIX 4719 HACTOALWEero ctaHgapTa

3.2.1 Kaxyuw,asacsa BA3KOCTb (apparent viscosity): BA3kocTb, onpefenieHHas no mMeTofy HacTosLLero
cTaHgapTa.

3.2.1.1 TlosicHeHune

B cBf3K C TEM. UTO MHOTME MOTOPHbIE Macna npu HU3KOW TemnepaType ABAAITCA HEHbIOTOHOBCKUMU
XUAKOCTAMU, UX KaXKYLLASACA BA3KOCTb MOXET U3MEHSATLCA C U3BMEHEHMEM CKOPOCTU caBura.

3.2.2 kanubpoBoyHble Mmacna (calibration oils): Macna c n3BeCTHOI BA3KOCTbIO U BA3KOCTHO-TeMMNepa-
TYPHOI XapakTepucTUKOi, NCNoMb3yeMble AN yCTAHOBNEHUS KanMbpoBOYHOr0 COOTHOLLEHUS MeXy BA3KOC-
TbiO 1 CKOPOCTbIO BPaLLLEeHUsi poTopa.

3.2.3 kOHTponbHOe macsio (checkoil): MapTua ncnbiITyeMoro Macna, UCnonb3yemMoro a8 MOHUTOPUHIa
BbIMNO/IHEHNSA N3MEPEHMS.

3.2.4 ncnbiTyemoe macso (test oil): /llo6oe Macno, BA3KOCTb KOTOPOro onpeaenstoT No HacTosLWemMy
meTozay.

3.2.5 macrio c Ba3koynpyrumm csocTeamu (viscoelasticoil): HeHbIOTOHOBCKOE Mac/o UAN XMAKOCTb,
KOTOpOe MOXeT NOAHUMATLCA BBEPX N0 Basly poTopa npuw ero BpalleHum.

4 CylHOCTb MeToda

AnekTpoABuraTe b NPUBOAUT B AECTBME POTOP, YCTAHOB/EHHBIV BHYTPY CTaTOpa C 04eHb MasibiM 3a30-
pOM OT ero cTeHkv. O6b0M MeXy POTOPOM M CTATOPOM 3anosHSIT Mac/ioM. TeMnepartypy UCTbITaHWs n3Me-
pSIOT y BHYTPEHHel CTeHKM cTaTtopa 1 NoAAepXMBAlOT peryiupyemMbiM NoTOKOM xnagareHta. CKopocTb poTopa
ABnsieTca pyHKUMeld BA3KOCTM Macna. Mo usmMepeHHoli CKOpoCcTM poTopa C MCMOob30BaHWEM KaIMGPOBOYHOIA
KpMBOI ONpeaensitoT BA3KOCTb UCMbITYeMOro Macna.

5 Ha3HauveHue v npumMmeHeHne

51 KaxyLiascs BA3KOCTb Macesn AN aBTOMO6UIbHbIX AiBUratesieli Ha annapate CCS koppenupyeTcs ¢
NPOKPYTKOW ABUraTensa ctTapTepom Npu HU3KoM TemnepaType. MNokasaTesb KaxyLeinca BA3KOCTU, onpeaeneH-
Hblli Ha annapate CCS. He NpUroAeH ANS NPOrHO3MPOBaHNA NPOKaYMBaEeMOCTW Maca Npu HU3KOM Temnepary-
pe NPpUMeHNTE TbHO K Mac/ITHOMY Hacocy iBuratesisa u cuctemMe pacrnpefesieHus mMacna.

MoxHo o3HakomuTbcs @ American National Standards Institute (ANSI). 25 W. 43rd.St.. 4th Floor. New York. NY
10036. http:Wwww.ansi.org.
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MokasaTenu npu 3anycke gsurarens 6b11m nsmepeHsl KOOpANHALMOHHBIM HayYHO-NCC/Ief0BaTeIbCKUM
coBeToM (CRC) L-491*Cc aTa/IOHHbIMU Maciamu, UMerLLnMmM BA3KOCTM oT 600 Ao 8400 mMac (cl) npu Temnepa-
Type MuHyc 17,8 X . a Takke o1 2000 go 20000 mla-c(cl) npu TemnepaTtype MuHyc 28.9 X .

3aBMCUMOCTb MexXay nokasatenamu npu 3anycke gsuratensa n annapara CCS ¢ 3Ta/loOHHbIMU Mac/iamun
npveeaeHa B npunoxeHuax X1 n X2 ana ncnbitadnini no ASTM D 26022>1967 T nsgaHus n otyete CRC 409’).
Mockonbky metogmnka no CRC L-49 meHee TouHas yeMm npouegypaHa annapate CCS n He cTaH4apTU3npoBaHa,
TO KaxyLancsa BA3KOCTb, onpegensemasn Ha annapare CCS, He MOXeT TOYHO npefcKasbiBaTb nosefeHune mac-
Na B KOHKPETHOM ABurartesie npu ero 3anycke. MNpu aToM KOPpPenaLuna KaxyLencs BA3KoCTy, onpeaenieHHol Ha
annapate CCS, co cpegHUMN 3Ha4eHUsAMUN pe3yibTaToB 3anycka asuratens no metogmke CRC L-49 asnsetcsa
yA0BNEeTBOPUTENBHOIA.

5.2 Koppenauua mexgy kaxyLieics BA3KOCTbI0, onpegenerHoli Ha annapaTte CCS v NnpokpyTKoi asura-
Tensa NoATBEPXAEHa UCMbITaHUAMU Npu TemnepaType oT MuHyc 1 °C o MmuHyc 40 X 17 06pa3LoB TOBapHbIX
MOTOPHbIX Maces1 KnaccoB BA3KoCTN SAE 5W, 10W. 15W n 20W. OueHnBanm Kak CUHTETUYeCcKkue, Tak U MuHe-
pasibHble MOTOPHbIE Macsa.

5.3 Koppenauua mexay nyckoBbIMU CBOWCTBaMU B YC/IOBUAX /IETKOTO PeXUMa Harpy3ok U U3mepeHHol’
Ha annapate CCS Kaxyllencs BA3KOCTbIO Obl/1a yCTaHOB/IeHa No pesy/ibTatam UCCnefoBaHns paboTsl ABUra-
Tesis Npu HU3KOM TemMnepaType. BaToM nccnegoBaHuy BeINOIHANM UCTbITaHKe Ha 10 gBuratensax 1990-x rogos
BbIMyCKa B UHTepBasie TemnepaTyp oT MUHyc 5 X A0 MrHyc40 X ¢ ucnonb3oBaHmem LwecTy o6pasLos ToBap-
HbIX MOTOPHbIX Maces1 knaccos BA3KocTM SAE OW. 5W. 10W, 15W, 20W n 25W3'".

5.4 WN3mepeHue BA3KOCTN 6a30BbIX Maces1 06bI4YHO NPOBOAAT A/19 ONpefeNleHNs UX NpurogHocTy npume-
HeHWs B coOCTaBe MOTOPHOIO Macna. 3HaunTeslbHOe YNC0 KaMbpoBOUHbIX Macen A5 HacTosAWwero metoga
ABNATCA 6a30BbIMW Mac/naMu, KOTOpble MOXHO 1CMNOJb30BaTb BCOCTaBe MOTOPHOro Macna.

6 Annapartypa

6.1 Vcnonb3ytoT ABa TMNaannaparoBs: PyYHO UMUTATOP XONO4HOW NPOKPYTKM (MpunoxeHve X1)nasTo-
MaTu3npoBaHHbIii annapaTt CCS (6.2 n6.3).

6.2 ABTOMaTM3upoBaHHbIli annapat CCS4l, cocTosLLNIA U3 31eKTPOMOTOPA NOCTOSIHHOTO Toka (dc). npu-
BOASLLErO BAEeNCTBME POTOP, HAXOAAWMIACA BHYTPY cCTaTOpa, aTymka CKopocTu Uin TaxomeTpa, n3mepsioLLe-
ro CKOpOCTb POTOPa; amnepmMeTpa NOCTOAHHOIO TOKa CO LUKA/10i TOHKOW peryimpoBK1 KOHTPO/ISi TOKa, CUCTEMBI
KOHTpONA TEMMNepaTtypbl cTatopa, NogfepxuBatoLen Temnepartypy Bnpegenax! 0,05 X ot 3agaHHol ncucte-
Mbl OX/TXAEHNS, COBMECTVMMOI C CUCTEMOW KOHTPOS TeMnepaTtypbl, KOMNbIOTEPOM U HACOCOM A/ BBOAA
o6pasua.

6.3 ABTOMaTu3upoBaHHbIli annapat CCS4), onncaHHblli B 6.2, ¢ aBTOC3IMN/IepoM, obecrneunsBaroLm
MHOroKpaTHoe nocriefjoBaresibHoe ucnbiTaHne o6pasLoB Nof KOHTPONEM KOMMbloTepa 6e3 yyacTus onepa-
Topa.

6.4 KanvnbposaHHbIli TepMucTOp4l, ycTaHaBMBaeMblli y BHyTPEHHel NOBEPXHOCTU cTaTopa ANns onpe-
JeneHnsa TemnepaTypbl UCMbITAHUSA.

6.4.1 [1ns ycTONYMBOro Ten/I0BOro KOHTaKTa CAaT4MKoOM TeMNepaTtypbl NepUOANYECKN OUYULLLAIOT Tenso-
BOVi KaHa/1 cTaTopa 1 NoOMELLLAlOT B HETO Kanso TENI0HOCUTENSA C BbICOKMM COAepXaHnem cepebpa.

6.5 Cucrtema oxnaxaeHus

6.5.1 XonoAunbHUK ASISHKUAKOTO XNagareHTa, o6ecneymBaoLnii nogaepxaHve temnepaTypbl npu6mn-
3uUTesibHO Ha 10 X Hwke Temnepatypbl UcnbiTaHuA. Mpu Temnepartype xnagareHta Hke MmuHyc 30 X 1ucnonb-
3YIOT ABYXCTYNEeHYaTyo cucTeMy oxnaxaeHus. lnvHa coeauHUTENbHbIX LWaHroB mexay annapatom CCS un
X0N0AUNBHUKOM [0/HKHA 6bITb MUHUMasbHOM (MeHee 1 M), WnaHr 40/KHbI UMETb TENTOU30/IALNIO.

6.5.1.1 XnapgareHT, OCyLUEHHbI MeTaHoN

Ecnu npun paboTe B yC/I0BUSIX NOBbILLEHHOI BNaXHOCTN B MeTaHO nonajaeT BOAA, €ro 3aMeHs0T ocy-
LLIEHHbIM METaHO/1I0M AN o6ecrneyeHns NOCTOSTHHOTO KOHTPOIA TeMnepaTtypbl.

" CRC OTtueT Ne 409 «OueHka 1a6opaTopHbIX BUCKO3UMETPOB A/151 MPOrHO3MPOBAHUSI 3HAUYEHUIA KaxyLuelcs BS3-
KOCTU MOTOPHbIX Macen a gnanasoHe oT OOF go muHyc 200F», anpenb 1968, Coordinating Research Council. Inc.. 219
Perimeter Center Parkway. Atlanta. GA 30346.

21 MoaTBepxjalwolme AaHHble XpaHATca B wTab-kBaptupe ASTM u gocTynHbl no 3anpocy Research Report
RR:D02-1402.

39 MopaTteepxjatlyne faHHble XpaHATCA B wTab6-kBapTmpe ASTM u gocTynHbl no 3anpocy Research Report RR:
002-1442.

4| EAVHCTBEHHbIM NPOU3BOAUTENIEM annapara B HacTosilee Bpems siBnseTca Cannon Instrument Co.. State College.
PA 16804. Website: www.cannoninstrument.com.
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6.5.2 [ns TepmMoaneKkTpnyeckn oxnaxaaemMblx CTAaTOPOB TeMNepaTypy OXIaxAeHUs BoAbl UIv Apyroi
XWUAKOCTU, UCNOSIb3YEMOI B CUCTEME OX/TAXAEHUS (XNagareHTa), cnegyeT ycTaHaBMBaTb Ha 3HAYEHME Npu-
61m3uTenbHo 5 °C. 4To6bI NoAAepXUBaTh TeEMNepPaTypy UCMbITaHWA o6pasya. XnagareHT A40/MKEH coaepXaTb
10 % rnukonsa AN npefoTepalleHms 3abMBKM NOTOKa BCeACTBME 06pa3oBaHns Nbaa.

7 PeakTnBbl N MaTepuasibl

7.1 KannbpoBouHble Macna

KannbposBoyHble Macna — HbIOTOHOBCKME Macna C HU3KOl TemnepaTtypor NOMyTHEHUS [O/KHbl OblTb
cepTuhmumpoBaHbl B He3aBUCKHMOI NnabopaTopuun, akKpeauTOBaHHOW Ha COOTBETCTBUE TpPebGOoBaHWAM
1S 017025. BsA3KocTb kKanMbpoBOYHbLIX Macesn cnegyeT onpefensats NnoASTM D 2162. MpubnnsutensHblie 3Ha-
YeHUs1 BA3KOCTW Macesi Npu onpeeneHHbIX TemnepaTtypax npvBeeHbl B Tabnmue 1. TOYHble 3HaYeHns BA3KOC-
TV NpUaralnTCs K KaxX40My cTaHAapTHOMY obpasuy.

Tabnuuya t— BA3KOCTb KANMOGPOBOYHbLIX Macen

MpubnusntenbHoe 3HavyeHnel BsaskocTn mMa c. npu Temnepartype, E'C
Mapwn macna
MuHyc 5 *C MuHyc 10 *C MUHYC 15 X MuHyc 20 *C MuHyc 25 'C MuHyc 30 'C MuHyc 35 *C

CL080 — — — — — — 900
CL090 — — — — — — 1200
0.100(10) — — — — — — 1700
cToO — — — — — 1550 2500
0.120(12) — — — — 800 1600 3200
cunso — — — — — 2900 4850
CL140(14) — — — — 1600 32502» 70003>
CL 150 — — — 1700 2700 4600 8050
CL160(16> — — — — 2500 5500 11000
CL170 — — 1450 2250 3700 6300 11300
CL190(19) — — — 1800 35002+ 74003» 17000
CL200 — - 1677 2650 4300 7550 13700
CL220(22) — - 1300 2500 5100 11000 -
CL240 - - 2250 3600 6000 10700 19800
CL2S0(25) — - 1800 35002» 74003> 17200 -
CL260 — 1750 2700 4400 7500 13400 —
CL280(28) — 1200 2500 S000 9300 — —
CL300 — 2400 3750 6100 10500 19300 —
CL320(32) — 1800 35002> 73003> 15900 — —
CL340 — 2700 4200 7000 12194 — —
CL380(38> — 2900 58003 13000 — — —
CL420 — 5200 8500 14405 — — —
CL480(48> 2300 45002' 9500 21000 — — —
CL530 — 6000 9843 16881 — — —
CL600(60) 3700 74003 15600 — — — —
CL680 — 9550 — — — — —
CL740(74) 600021 12000 — _ _ _ _

Y Cnepyet NpoKOHCYbTUPOBATLCA C MOCTaBLLUKOM MO OMpefesieHHbIM 3HavyeHnaM.

2> Macno, ncnonb3yemoe A8 Kannbposku, NpoBepstoT ¢ nomouwbio CCS-2B unn CCS-4 nnu 5 ¢ BepcusMmu npo-
rpammHoro obecneyeHus 3.x nau 5.x.

3| Macno, ucnonb3yemoe ANa KannbpoBKu, NPOBEPSAIOT ¢ NoMoLLblo CCS-4 nnu 5c¢ Bepcmamm nporpaMmHoro obec-
neveHus 4.x nnu 6.x.
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8 Mepbl NpefoCcTOPOXKHOCTHU

8.1 [pw paboTe ¢ MeTAHOIOM WU FNKONEM HeobxoamMMo cobnogaTh TpebosaHma 6e30NacHOCTU Kak
N0 TOKCUYHOCTK, TaK U N0 BOCN/IaMEHAEMOCTMN.

8.2 Ecnu o6HapyxeHa yTeuka MeTaHo/1a 13 annapartypbl, TO Nnepes AasbHenlnm npoBeaeHneM Ucnbl-
TaHus ee cnepyeT yCTPaHuThb.

9 OT6op Npob

[ns nonyyeHns AOCTOBEPHbIX pe3ynbTaTtoB Npobbl oT6MpatoT no ASTM D 4057. no3sonsowem nony-
YUTb NpefcTaBuTe bHble NPObbl UCMBITYEMOro Macsa, He coAepxalline B3BelleHHble TBepAble yacTulbl U
BoAy. Ecnun temnepatypa o6pasua B KOHTeliHepe HuXe TemnepaTtypbl TOUKM POCbl, TO Nepes TeM. Kak OTKpbITb
KOHTelHep, ero HarpeBsatoT [0 KOMHATHO TemnepaTypbl. Ecnv o6pasel, cofepxuT B3BeLUEeHHbIe TBep/ble vac-
TULLbI. UCNOMB3YIOT LEHTPUAYTY ANA YAaNeHUs YacTuL, pa3mepom 6o/1ee 5 MKM 1 C/IMBatoT OTCTOSIBLUMIACA COiA
xuakocTu. NMposefeHne punbTpaummn HexenaTenbHo. O6paseL, UCMbITYeMOro Macsia He BCTPAXMBAOT, T. K. 3TO
NPVYBOAUT K BOBJIEYEHUIO B HETO BO34yXa 1 MOJTy4eHU0 HEJOCTOBEPHbIX Pe3y/ibTaToB.

10 Kanunbposka

10.1 Mpw 3anycke HOBOro npubopa uan 3ameHe /160 YacTu BUCKO3MMETPUYECKON SHEekn Uan npuBo-
fa (pBuratens, NpMBOLHOIO PEMHSA UT.A.) yCTaHaB/IMBAIOT CUY TOKa ABUraTeNs, Kak onmcaHo Hke. Cuny Toka
nposepsaloT No 10.3 exxeMecAYHO [0 NOMYYEHUS U3MEHEHUA 3HAYEHWNA nocnefoBaTe IbHbIX NOKa3aHUii Cusbl
Toka MeHee 0.005 A. 3aTeM — KaxAble 3 Mec.

10.2 TpoBepkKa TemnepaTtypbl

[lna npoBepku TOYHOCTU U NPaBUILHOCTU U3MEPEHNA TeMMNepaTypbl NCMOJb3YHOT aTUKK MPOBEPKM TEM-
nepaTtypsl (cvHUiA TVP) (NpefyCcMOTPEHO TO/TbKO B NOCNEAHNX MOAENSAX NPUOOPOB).

10.2.1 BcTtaBnsT cuHuii TVP BMecTo paboyero TepMmucTopa Ha 3agHeli naHenu annapara.

10.2.2 B nporpamme MeHio Service Bbi6upatoT nyHKT CCS Temperature Verification Service n pernctpu-
pYIOT Pa3HOCTb MexXay ABYMS 3HAYEHUAMU TeMMepaTyp, 0TO6PaXKEHHbIX B OKOLLKaX.

10.2.3 ToXe NoBTOPSAIT CO BTOPbIM AATHUKOM.

10.2.4 3aperncTpvpoBaHHblE PacXoXAeHUs AO/MKHbI 6bITb MeHee 0.06 °C. B npoTnBHOM cnyyae obpa-
LalTcs B CNyX6y cepsuca.

10.3 CwnaToka gBurartens

B nporpammHom o6ecnedyeHnn npubopa ncnonb3ytoT onuunio «Set Motor Current», a B ka4ecTBo 06pas-
ua — kannbposoyHoe macno CL 250 (3500 mlla «c). C nomoLybio BbibpaHHON onuuy obpaseL, oxnaxgawT 1
BbIAEPXMBAIOT NpM Temnepartype ucnbiTaHus MmuHyc 20,0 °C Takxe, Kak U UCnbiTyeMmblil o6pasel,. MoBTOPHYO
KanmbpoBKy BbINONHAWT no 10.3.1. [OBTOPHYIO NMPOBEPKY 3HAYEHWA CU/bl TOKa ABUraTens BbINOHAT NO
10.3.2.

10.3.1 YT06bI yCTAHOBUTbL CKOPOCThL BpaLleHns poTopa, Yepes 20 ¢ Noc/e BKIYEHUA ABUraTens npose-
PSOT 1 perynmpyroT nokasaHne ckopocTu ero o6opotoB o (0.240 + 0.001) KRPM (oTobpaxeHne Ha akpaHe
KomnbtoTepa «SPEED» («CKOpOCTb»), MeA/IEHHO MoBOpayMBas KpyroBylo LUKasy perysimpoBKM CW/bl TOKa
«CURRENTADJUST DIAL». PerynupoBky cneayet 3aBeplmTbyepes 50—75 c nocne Havyasna BpalleHus asu-
ratens. Ecnv ato 3aHnmaeT 60/bLIe BpeMeHn, nosTopstoT no 10.3.

10.3.2 TNpwv NOBTOPHOI NPOBEPKE CWU/Ibl TOKA OTMEYalT CKOpOCTb ABuratens yepe3 55—60 ¢ nocne
3anycka motopa. Ecnu ckopoctb oT/inyaeTcsa ot 0.240 KRPM meHee yem Ha 0.005 KRPM. oTmeyatoT cuny Toka
N CKOPOCTb Nepef npofo/mHkeHnem paboTbl. Takke MOXHO NOBTOPHOOTPErynnmposaTh ckopocTb 400,240 KRPM
M OTMETUTb HOBOE YCTaHOBMBLLEECS 3Ha4YeHne cubl Toka. MNoBTopHasa kannmbposka Heobs3aTelbHa, NOKa He
6yayT npoBefeHbl ABe NnocnefoBaTesibHble PerysiMpoBK1 CKOPOCTU MOTOpa B OAHOM Hanpas/ieHUy C MOMeHTa
nocnepgHen kannbpoBkn. Ecv HET HEO6XOAMMOCTY B NOBTOPHOI kannbpoBKe, BbINOHAKT NpoLeypbl No pas-
aeny 11 wnu npogosxatoT no 10.4.

10.3.3 Ecnn npv NOBTOPHOI MpOBEPKE CW/bl TOKA BbISB/IEHO, YTO CKOPOCTbL poTopa OT/MyaeTcsi oT
0.240 KRPM 60nee yem Ha 0.005 KRPM. HacTpavBaloT MOBTOPHO CKOPOCTb poTopa Ha 0.240 KRPM u peruc-
TPUPYIOT yCTaHOBMBLLEECA 3HAaYeHne Cubl ToKa. MpogonxaroT kannbposky B cooTBeTCTBUM € 10.4.

10.4 Mpoueaypa KanMbpoBKu

Mcnonb3ysa cooTBeTCTBYIOWME Macna 4N Kak4ov Temnepartypbl ucnbitaHusa (cm. Tabauuy 1). kanmépy-
toT CCS B cooTBeTCTBUM C TpeboBaHuammn pasgena 11.
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MpumevaHune 1— MNonb3osarenn annapatos CCS 4/5 ¢ nporpammHbiM o6ecneyeHnem, OCHOBAHHbIM Ha
DOS. f0MXHbI MPOBECTU CEPUD UCNbITaHU 06pa3L0B KannbpoBOUHbIX Macen. MNMonb3oBaTeNn f0MKHbI PerucTpupoBaTh
3HayYeHnsa BA3KOCTU 1 ckopocTu B VISDISK. 4To6bl paccuntaTb KOHCTaHTbl KannbpoBku. MoayyYeHHble HOBble KOHCTaHTbI
BHOCSIT BPYUHYH B (palin faHHbIX KanMGpoBKU, NCMOMb3yeMblii NporpaMMHbIM o6ecnedeHnem CCS. Mpu Heo6XxoAMMOCTH
obpalyaloTca 3a NOMOLLbIO K NOCTaBLLY MKy npubopa.

10.4.1 Tpeb6oBaHMA K MaTpuLe KanMbpoBOYHOro macna

[nsa Kaxpaol kanmbpoBKy TemnepaTtypbl BbIGUpatoT n3 TabunLbl 2 Macso rpynnbl A. He MeHee Tpex Macen
rpynnsl BuogHo macno rpynnel C. BeibpaHHble Macna rpynnsl B 4O/MKHBI UMETb paBHbIe Anana3oHbl BA3KOCTU.
Habop ka/imbpoBOYHbIX Macesn A0/MKeH bbITb JOCTATOYHbIM, YTOObI 06ecneyYnTb nonyyeHne 10 HabopoB faH-
HbIX. COCTOALLMX U3 TeMNepaTypbl, CKOPOCTW U U3BECTHOW BA3KOCTY 151 ONpeeneHuns BA3KOCTU N0 ypaBHEHUIO
Kannoéposku rno 10.5. Ansa nonyyeHns Tpedyembix 10 HA60POB AaHHbIX aHaN3 Ka/IMBPOBOYHOr0 Macna MoxeT
6bITb BbINOMHEH ABaXAbl. Habop KaMO6POBOYHbIX AAaHHBIX [O/KEH UMeTb He MeHee 10 HabopoB faHHbIX MO
kannbpyemoli TemnepaType, MeloLLeil paBHble Anana3oHbl BA3KOCTU KanmbpoBOYHbIX Macen. Heobxoanmo
BbIMO/THATL aHa/IN3 B TEX Xe YC/I0BUAX, YTO 1 Npu NepBoM aHanunse. Hanpumep, ecnv npu remnepatype MUHyC
35 °C kannbpoBOYHas KprBas COCTOMT U3 faHHbIX, MOYYEHHbIX NPy aHanm3e Habopa 06pa3LoB KanMbpoBoY-
HbIX macen CLO80. CL100. CL120. CL140. CL160. CL190. To npu cnegyowemM aHasin3e NPpUMEHAIOT TOT Xe
camblii Ha6op macen CLO80, CL100. CL120. CL140. CL160. CL190.

Ta6nunuye 2— HaGopbl KaIMGPOBOYHBIX Macesl B 3aBUCMMOCTY OT TeMnepaTypbl UCTbITaHWs

Fpynna A

Fpynna B (Mcnonb3yloT UB MeHee Tpex Fpynna C (ncnonb3yoT
Temnepatypa (NnpeanoyTuTENbHOE .
KannbpoBOYHbIX Macesn u3 3TOW rpynnbl, 1 kannbpoBOYHOE Macsno u3
ucnbITanns KanMGpPoBOYHOE Macso Uiun
, paBHOMEPHO pacnpefenieHHbIX N0 BA3KOCTM) rpynnbl)
anbTepHaTuBHoe')
MuHyc 35 *C~ CL0O80 unu CL0O90O CL090. CL100. CMW 10. CL120. CWU30O. CL190.CL220.CL240

CL140. CL150. CL160. CL170. CL200

MuHyc 30 *C CL100 nnm CU IO cCnio, CL120. CW3O. CL140. CL1SO. CL250.CL280.CL300
CL160. CL170. CW90. CL200. CL220.
CL260

Mwunyc 25 "C CL120 vnn CN30 Cn30. CL140. CW 50. CL160. CL170. CL320.CL340.CL380

CL190. CL200. CL220. CL250. CL260.
CL280, CL300

MuHyc 20 'C CL140 unmn CL150 CL150. CW60. CW 70. CL190. CL200, CL480.CL530
CL220. CL250. CL260. CL280. CL300.
CL320. CL340. CL380. CL420

MwuHyc 15 *C CL160 nnmn CL170 CL170. CL200. CL220. CL240. CL250. CL600
CL260. CL280. CL300. CL340. CL380.
CL420. CL480. CL530

MwuHyc 10 *C CL250 nnun CL260 CL260, CL280. CL300. CL340. CL380. CL740
CL420. CL480. CL530. CL600. CL680

1 ns rpynnbl A XenaTenbHO UCNONMb30BaTh npegnoyTuTenbHoe Kanmﬁposquoe mMacno.

10.5 YpaBHeHue KaMbpoBKKN

KomnbloTepHasi nporpaMma NpoBOAWT PErpeccUoHHbI aHann3 KanmbpoBOUHBIX AaHHbIX MO AManasoHy
YPOBHS BAA3KOCTM NpY Kaxk4oi TemnepaType Kann6poBKy Mo C/iefyoWwemMy ypaBHEHNIO

4=745, ¢B2 . @

raen — KaxyLascsa BaskocTb. MMa c;
BQ 8,, B2— koachdhuuneHTbl perpeccum.
r— ckopocTb poTopa. KRPM.
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10.6 YcnoBusa HaAeXHOCTU KannbpoBKM

10.6.1 KoadhpmumeHT perpeccun, NokasaHHbIi NporpaMmMHbIM obecneyeHnem, cocTaB/seT He MeHee
0.99.

10.6.2 KannbpoBouHble faHHblE C OTK/IOHEHWEM 6onee yem Ha 1.6 % OT cepTUdULMPOBAHHOTO CTaH-
AapTHOro obpasua BSA3KOCTN OTCYTCTBYIOT. XKenaTesibHOo, YTOObl BCe OTKOHEHUS Bbin MeHee 1 %.

10.6.3 Ecnu oTkNIOHEHUE 60/iee TPEX 3HAYEHUI BSA3KOCTW HE COOTBETCTBYET 3a4aHHbIM npegenam, To
NOBTOPSIOT KA/IMOGPOBKY 4715 BbIOpaHHO TemnepaTypbl ucnbiTaHus. Eciv gns noBTopHO kannbpoBKu, BbIMOJI-
HSIEMOI B TeueHue yeTbipex pabounx AHel, UCNO/b3YIOT NOJHbIA HAbop Ka/IMGPOBOYHbLIX 06pa3LoB, TO BCe
[aHHble MOXHO BK/I0UUTL B pacyeT Ko3adhrLMeHTOoB perpeccumn. Ecnv ncnbiTbiBalOT TO/ILKO HE BKTKOYEHHbIE B
pacueT Macsia, He06X04MMO BK/IOUNTL B pacyeT ABa KasIM6POBOYHbIX Macna U3 npeablayLLero NCnbiTaHus.

10.6.4 TMpu Temnepatype UCnbiTaHWUA pe3ynbTaTbl KaIMGPOBKM CriefyeT nosiyyatb N0 BO3MOXHOCTY B
TeyeHre O4YeHb KpaTKoro oTpeska BpemeHu. Ecnv Bpems oT Hayana 40 3aBepLUeHNs KaIMbpoBKM Npu faHHOoM
TemnepaTtype cocTaBfsieT 60siee YeTbipex paboumx gHei, nonb3oBaTesb LO/HKEH BKAHUUTL pesynbTathbl
KanMbpoBKM C UICNOIb30BAHUEM OHOI0 UK ABYX NEPBbIX KANMBPOBOYHbLIX Maces. ITo obecneunT paboTy npu-
6opa npu Tex e ycnoBunax, Kak nepBoHayasibHble. Ecnn nonb3oBaTtesnb perynapHo AoNO/IHUTE/NNIbHO BHOCUT
KanMbpPOBOYHbIE laHHbIE BXYPHAaJ/T Ka/IMOPOBKY, YEThIPEXAHEBHbI NEPUOA HE MPUMEHSIIOT.

10.6.5 Habop gaHHbIX KaIM6poBKU NpK TeMNepaType UCMbITaHWSA AO/KEH coaepxaTb He MeHee 103Ha-
YEHWI. pacnpefenieHHbIX B UMEKLWEMCS B pacrnopsXXeHUn BA3KOCTHOM KasIMGPOBOYHOM AManas3oHe nocne
NCK/II0YEHNS BbiNafatoLLmx 3HaYEHWA.

11 MpoBepeHMe NcnbITaHUA Ha aBToMaTn3nposaHHom CCS
v aBTOMaTn3vposaHHOM CCS c aBTocamniepom

11.1 MNomewaT B eMKOCTb BMECTUMOCTbI0 60 cM3He MeHee 55 cM3ucnbITyemoro obpasa.

NMpumeyaHne 2— MpyNpuMeHeHUn agantepa A4/ Masioro KosiMyecTea o6pasya MHCTPYKL UK, U3/0XKEHHbIE
B NPUNOXEHUN X3. 3aMEHSIIOT MHCTPYKLuMamMM a 11.1—11.3.

NMpumeyvaHune 3 — MpuNpuMeHeHUN aBTocamnsepa cnegar, YTo6bl CKASHKU NOAXOAUN K NOTKY ANS 06pas-
LLOB U TPY6KM AN BNPbICKA HE fOCTUIany AHa KOHTEHepa, T. K. 3TO NO3BO/IMT U36exath nonagaHus no6oro ocajka sanna-
part.

11.2 NpeHTUdMumpyoT UCNbITyeMbli o6paseL, u Temnepatypy(bl) UCMbITAHUS A5 HETO.

11.3 [ina annaparta c aBTOMaTM4eCcKoil nogayein 06pasLoB NoBTOPAIOT npoueaypbl no 11.1 n 11.2 go Tex
nop. noka Bce CKNSAHKM ¢ 06pa3uamMu He 6yayT HaXOAUTLCS Ha JIOTKE U pe3ynbTaTbl He 6yAyT BBEAEHbI B MATpU-
Libl UICNbITAHWSA Ha KOMMbIOTEPE.

NMpumeuyaHune 4— PeKOMEHAYETCS UCMbITbIBATL KOHTPOMILHOE MAC/IO C KaXAblM HabopoM 06pasLoB.

11.4 Cnepys VHCTPYKUMSAM CUCTEMbI MPOrPaMMHOro obecneyeHns, ncnbiTbiBaloT obpasel,. Bo Bpems
ucnbiTaHMs annapar 6yaeT oxnaxaaTb 06paseL, NPYMepPHO 40 TeMnepaTypbl UCNbITAHUA N NOALEPXMNBATL Oe B
TeyeHue 180 c. MNocne BblAePXMBaHWUA HAYHETCA BpalleHne poTopa n 6yeT 3aperncTtpuposaHa ero ckopocTb,
HO A719 pacyeTa BA3KOCTU UCNOMb3YIT TO/IbKO CPESHIOI0 CKOPOCTb B UHTEPBasie BPEMEHM UCNbITaHUS oT 55 A0
60 c.

NMpumeuvaHne 5— Hosbliilo6GpaseyaBTOMaTNYeCKN3aMeHNTNPEAbIAYLLNANCIBITYEMbIiOGPa3eLaBUCKo3n-
MeTpuyeckoil Aveiike 6e3 ncnonb3oBaHusA pacTBopuTens. KoHTponupyklT TemnepaTtypy u pa6oTy gsuratens CCS c
nomMolybio komnbloTepa. Ha akpaHe koMnbloTepa oTo6paxatTcsa pe3ybTaTbl U3MEPEHUS CKOPOCTW poTopa U pacyeTa Bs3-
KOCTU ncnbiTyemoro obpasua.

1141 Mpy NpUMEHEHUN KOHTPOJIBHOTO Macna pe3yfnbTaTbl CUUTATCA COMHUTENIbHBIMWU, €C/IN OHU
BbIXOAAT 3a Npefesibl 0XnaaemMoro 3HayeHuss BOCnpovssogmMmMocTu. Ecnv aTo BO3HUKaeT npuAByx nocnenosa-
TeNbHbIX M3MepPeHUsX, TO NOBTOPHO NPOBEPSIOT CKOPOCTL BpalleHns potopac macnom CL 250 npu Temnepaty-
pe muHyc 20 °C. Ecnu ckopocTb BpaleHus poTtopa otiuyaetcs ot (0,240 + 0.005) KRPM, nccnepytoT un
YCTPaHSAIOT NPUUYNHY OTK/IOHEHUS. BO3MOXHO, Heo6xoMa NoBTOpHAasA KambpoBka.

12 TMpOoTOKOM UCMbITAHUA

B npoTokosie uMcnbiTaHUsA 3anucbiBalOT paccyMTaHHYl0 BA3KOCTb U Temneparypy, 0To6pa>Kaemy|o Ha
MOHUTOPE KOMMNbOTEPA.
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13 [MpeunsnoHHOCTb U CMeLLeHne

13.1 lNpeun3noHHOCTbI)-2)

MpeLn3noHHOCTb HACTOALWEro MeToAa UcnbiTaHna ¢ npumereHmem CCS-4/5 (annapatbl C KOHTaKTHbIM
oxNaxaeHneM), UCNosb3yoLLLEro CUCTEMY NPOrpaMMHOro o6ecnevyeHuns sBepcun 4.X Uam Bbllle U C NPUMEHEHU-
em CCS-2050/2100 (TepMO3/IEKTPUYECKN OXNTaxXAaeMble annaparbl), NCMO/b3YOLWMnii MOAY/Tb CUCTEMbI NPO-
rpammMmHoro o6ecneveHus ViscPro CCS gnsa cepum 2100, onpegeneHHass ctTaTUCTUYECKUM UCCiefoBaHneM
MeXxn1abopaTopHOro UCnbITaHMA No TemnepaTypHoMy gnanasoHy oT MuHyc 20 °C o muHyc 35 °C ngruanasoHy
BA3KOCTM OT 2700 g0 15000 mIMa-c, ANs KaAoro annapara npyusefeHa Huxe:

MosTopsAemocTb. % BocnpoussogumocTts. %
ANNBPBTbI C MOCTOAHHLIM OXNIAXAEHNEM 3.1 7.3
TepmMoaneKkTpuyeckn oxnaxgaemble annaparbl 1.5 6.0

13.1.1 MNoBTOpPSAEMOCTb (CXOAUMOCTb) I

PacxoxpaeHne mexay pesynbTatamy NocnefoBaTeslbHbIX UCMbITAHWIA, NOYYEHHBIMWU OAHUM U TEM Xe
ornepaTopoM Ha OAHOI 1 Tl e annapaType B NOCTOSHHO AEWCTBYOLMX YCNOBUAX HA UAEHTUYHOM UcCeaye-
MOM MaTtepuasne B TeyeHue 4MTeNbHOro nepuoga BpeMeHu Npu HOpMasibHOM M NPaBUIbHOM BbIMOSHEHUM
MeTo/fa NCMbITaHUs, MPeBbILLAET 3HAYEeHNs, ykasaHHble B 13.1. TO/IbKO B 0g4HOM cilyyae u3 20.

13.1.2 BocnpounsBogmmMmocTb R

PacxoxaeHne mexay ABYMS €AMHNYHBIMW U HEe3aBUCUMbIMU pe3ysibTaTaMu, NOJSTyYeHHbIMU PasHbIMU
oneparopamu, paboTalLMn B pasHbix 1abopaTopusix, Ha MAEHTUYHOM UCC/iedyeMoM MaTepuarne B TeHeHne
[ANTMTENbHOTo Nepuoaa BpeMeHu, MOXeT NpeBbIlaTh 3HaUueHusl, ykaszaHHble B 13.1, TO/IbKO B OAHOM C/ly4ae U3
20.

13.2 CywHOCTb Mex/1abopaToOpHOro nccregoBaHus

B mexnabopaTopHOM uccrnefoBaHuM MNpuHMManu ydactue 13 nabopaTopuii, KOTOpble MCNOMb30Ba-
nn 11 TepMO3NEeKTPUYECKM OXNAXAAEMbIX annapaToB v BOCEMb annapaToB C KOHTAKTHbIM OXNaXAeHneM, oLie-
HMBawLWmMX 12 MOTOPHbIX Macesn ¢ BA3KOCTbIO B Auana3oHe oT 2700 go 15000 mlla ¢ npu Temneparypax
ncnbiTaHus ot MuHyc 20 BC go muHyc 35 °C. Bce nabopatopuu UCnonb30Baau annapart c nporpamMHbIM obec-
neyeHnem Bepcumn 4.X UAu Bbllle ANA NPUOOPOB C KOHTAKTHbIM OX1aXAEHUEM UM C MOAYNEM CUCTEMBI MPO-
rpammHoro obecneyveHus ViscPro CCS ansa usmepeHuns Kaxylielics BA3KOCTU. B To Bpems Kak B kayecTBe
UCMbITyeMbIX 06pas3L,0B He NCNOob30BaNCh 6a30Bble Macna, kKanmbpoBKy NPOBOAWAN, UCNO/b3YA B KAYeCTBe
Ka/IMbpoBOYHbIX Macen 6a3oBble Macna.

13.3 CwmeLlleHno

CwmeLleHne mexay Ka)KyLIJ,eI?]CFI BA3KOCTbHO O6pa3Ll,0B, Msmepﬂemoﬁ c npuMeHeHnem annapartoB C KOHTakK-
THbIM OXNaXaeHnem, UTEPMOIJIEKTPNYECKU OXNaXaaeMblX annapaTtoB, HE YCTaHOB/1EHO.

MoaTBepxaalwuime AeHHble XpaHsaTcs B WTab-kBapTupe ASTM W focTynHbl no 3anpocy Research Report
RR:D02-14S9.

21 MoaTBeEpXAatoLMe AaHHble XpaHATcs B LWTa6-kBapTupe ASTM M gocTynHbl no 3anpocy Research Report
RR;D02-16S3.
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MpunoxeHunsa
(cnpaBoOYHbIE)

X1 MNpoBepfeHne ucnolTaHMA Ha pydyHom annapate CCS

X1.1 Annapatypa

X1.1.1 PyuHoii annapat CCS1* cocToawmnit N3 3neKTpoMoTopa NoCTOAHHOTo Toka (dc). npusoasLyero 8 ABmxeHne
poTOp, HaxoAsAWMiica BHyTpU cTaTopa, AatyMka CKOPOCTU BpalleHUs poTopa Wau TaxoMeTpa, U3MepsioLero ckopocTb
BpaLlleHns potopa, amnepMeTpa NOCTOSIHHOIO TOKa W LUKasibl TOHKOV pery/InpoBKN KOHTPO/IS TOKa, CUCTEMbI KOHTPO/IA TeM-
nepatypsl cTatopa, nogaepxusatoLieii TemnepaTypy B npegenax r 0.05 “CoT 3agaHHoli TemnepaTtypbl U LLUPKYALUOHHO-
ro Hacoca Ans xfajareHTa, COBMELLEHHOr0 C CUCTEMOl KOHTPO/A TemnepaTypbl.

X1.1.2 KanmbpoBOUHbIi TepMUCTOp

[latuuk, yctaHaBNnBaeMblii y BHyTPEHHe MOBEPXHOCTM cTaTopa A1 nokasaHua TemnepaTtypbl UCMbITAHNS.

X1.1.3 Cwuctema oxnaxgeHus

X0onoAnNbHUK ANSA XUAKOTO XnagareHTa Heobxoamm Ana noAaepxaHna TeMnepartypbl XnajgareHta He MeHee, Yem
Ha 10 X Huxe Temnepartypbl UCNbITaHuA. MNpeanoyTUTeIbHO MEeXaHUYecKoe OXNaxAeHne, HO AonycKaeTca NPYMeHATb
CUCTEMbI C CyxUM /ibAoM. CoeiHnTENbHbIE WNAHMX Mexay annapatom CCS 1 X0N0AUNbHUKOM AO/IXKHbl UMETb MUHU-
MasibHYH A/IMHY U XOPOLLYIO TEMNI0N301ALMI0.

X1.1.4 CnepyeTo6ecneuntb XOpOLLMiA TENNOBOWN KOHTAKT MeX Ay TeMNepaTypHbIM AaTYNKOM M TEM/IOBLIM KaHa/I0M
ctartopa. TenjoBoi kaHan NepruognMyecky ounLalT N NOMeLLalnT B HEro Kanstlo TeN/I0OHOCUTENS CBbICOKUM COAepXaHnem
cepebpa. PerynupyoT vycTaHaB/MBalOT TEMNepaTypy xJafareHTa B BUCKO3MMeTpUYeckoii suelike He MmeHee yem Ha 10 'C
HUXe Temnepartypbl UCTIbITAHNA.

X1.1.5 XnapareHT, 06€3BOXEHHbI MeTaHOoN

Mpwn 3arpA3HeHun meTaHona BOAON BCAeACTBME PaboThl B YC/IOBUSIX BbICOKOW BI@XHOCTW €ro 3aMeHsoT 06e3B0-
XEHHbIM METaHO/IOM C Lieflblo o6ecnevyeHnss NOCTOAHHOIO KOHTPOIA TeMnepaTtypbl, 0COOEHHO NPU OX/TAXAEHNN CYXUM
NeAOM.

X1.1.6 LuMpKynsiLMoHHbI Hacoc Anst MeTaHonalxTonbko Ans pyyHoro annapata CCS) — ans uupkynauuv Tenno-
ro meTaHofa yepes ctaTtop, 4To6bl yNpOCTUTL CMeHy obpasua u cnocob6CTBOBAaTL UCMAPEHUIO YNCTALLMUX pacTBopuTeneil.

X1.2 PeaKTuBbl 1 Matepuasnbl

X1.2.1 AueToH

MpegynpexaeHne — OnaceH. YpesBblyaiiHo BocniameHsieM. Mapbl MOryT cTaTb NPUYMHON noxapa.

X1.2.2 MeTaHon

MpeaynpexaeHne — OnaceH. BocnnameHaeMm. MNapbl BpeaHbl.
X1.2.3 BeH3uH-pacTBOpUTENb

MpegynpexaeHne — lMapbl CXUraHua BpeaHbl.

X1.2.4 KannbpoBo4YHble Macna

HblOTOHOBCKME Macna ¢ HU3KOW TemnepaTypoii NOMYTHEHUS, N3BECTHON BA3KOCTbIO M 3aBUCHMOCTbIO BA3KOCTW OT
Temnepartypbl. [pnban3nTENbHbIE 3HAYEHNS BA3KOCTU NPU ONpeeieHHbIX TeMnepaTypax npueefeHsl B Tabnmue 1 HacTto-
Allero cTaHAapTa; TOUHble 3HAUYEeHNS BA3KOCTY NOCTaBAATCA C KaXAbIM CTaHAaPTHbIM 06pas3Lom.

X1.3 Mepbl NpefoCTOPOXHOCTHN

X1.3.1 Mpwu paboTe c METAHO/IOM, aL,eTOHOM N 6EH3NHOM-PacTBOPUTE/IEM HEO6XO4VMMO NPUMEHATH COOTBETCTBYHO-
e mepbl 6€30NacHOCTY, T. K. yka3aHHble BellecTBa TOKCUYHbI U BOCNIaMEHSAeMbI.

X1.3.2 Mpwu yTeuke MeTaHoMa U3 annapaTtypbl ee yCTpaHAT nepej NpoAo/HKEHNEM NCNbITaHNS.

X1.4 Kanubposka py4Horo annapata CCS

X1.4.1 Tpwu 3anycke HOBOro Npu6opa, 3aMeHe NGO YacTu BUCKO3MMETPUYECKOW AYEKM UM KOMNOHEeHTa npu-
BO/JHOTO MexaHu3ma (AsuraTens, npueoja, TaxomeTpa-reHepaTtopa v 7. [.) onpefensoT Heo6xoAnMYIo CUy Toka ABura-
Tensa. CHayana exemMecsi4HO NepenpoBepsaloT CUIy Toka npuBoaa (kak onucaHo B X 1.4.2) 40 Tex Nop. Noka OTK/IOHeHne
nokasaHwuii cunbl Toka He 6ygeT meHee 0.020 A, 3aTem — OAWH pa3 B 3 Mec.

1> EQVHCTBEHHbIM MpoM3BOAMUTENIeM annapaTa B HacTosiwee Bpemsa sBnsetca Cannon Instrument Co., State
College, PA 16804. Website: mvw.cannoninstrument.com.
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X1.4.2 OnpepenexHve cunbl TOka npusoga

BcTaBnsaoT wrekep TaxomeTpa BrHe3no «CAL» McnbiTeiBalOTCTaH4apTHbIiO6paselcBa3kocTbio3600MIMacnpm
Temnepatype MuHyc 20 aC B COOTBETCTBMU C TpeboBaHMAMY pa3gena 11 HacTosAwero ctaHgapTa. MNpu paboTatoLwem ABK-
ratene ycTaHaB/IMBAIOT Ha LiKase nokasaHue ckopoctu (0.240 x 0.010) eguHuL, perynmpys cuiy Toka. 3HavyeHne Cusbl
TOKa [0/MKHO 6bITb MOCTOSIHHLIM NpY NOCAeAyoLWmnX kKannbpoBkax 1 UcnbiTaHMAX obpasya Nnpu Bcex Temnepatypax. Eciu
cuny Toka He06X04MMO N3MEHUTL, COXPaHUB MpY 3TOM Noka3aHue ckopocTu, paBHoe (0,240 x 0.010)eanHny ansa ctaHgap-
THOro Macna BA3kocTbio 3500 mMa c npu TemnepaTtype MuHyc 20 °C. NpOBOAAT NOBTOPHYIO KannbpoBKy npubéopa uam no
npviBefeHHoNn B X1.4.3.

X1.4.3 TpoBefeHne KannbpoBKu

0N kaxgoi TemnepaTypbl UCMbITAHUS NPOBOASAT KANUB6POBKY, UCMOMb3Ysi Macna, nepedyncneHHole B Tabnuue 1
HacTosILero cTaHgapTa npy Toi e TemMnepaType, B COOTBETCTBUN C yKazaHusiMu, npuBegeHHbiMu B X | 5.

X1.4.3.1 Tpu UCMOIb30BAHNUM XNAKOCTE C y3KUM Anana3oHoM BSA3KOCTU UCMONb3YOT He MeHee Tpex KannGpoBou-
HbIX Macesl, ManasoH BSA3KOCTEN KOTOPbIX COOTBETCTBYET UCMbLITYEMbIM Mac/iam.

X1.4.4 MoprotoBka KanMBGPOBOYHOW KPUBOIA

B norapudmuueckoin cucteme KOOpAVHAT WK Ha CleunanbHO MUIIMMETPOBOV Bymare HaHOCAT 3HaYeHVA BA3KOC-
TN KaNMBGPOBOYHBIX Mace Kak (PyHKLMI0 NoKasaHWi CKOPOCTY U YepTAT N1aBHYIo KpuBYto. CnefyeT oueHb Tl aTelbHO Yep-
TUTb KPUBYIO MO HAMEYeHHbIM ToYkaM. HebpexHoe 1cnosb3oBaHne KOMMEPUYECKUX KPUBBLIX MOXET NPUBECTU K OLnbKam.
TunuyHasa kpuBas npuseAeHa Ha pucyHke X1.1. B kayecTBe asibTepHaATUBHOIO MeToAa aHHOMY rpachnyeckomy NCnonb3y-
loTypaBHeHue nox1.4.4.1.

BKLLIXTIb, al”
oc oM  om 01 0.15 02 08 04 05 00 07 04 of WBA0D

o6 o0 o7 of on T

MnrMmuw MHAUIO MY 00POOTK

PucyHok X1.1 — TunuuHas guarpamma kanubpoBku
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X1.4.4.1 AnbTepHaTuBHble pe3y/bTaTbl Ka/IMOPOBKU, MOSTyHEHHbIE MO YPaBHEHWIO
KannbpoBoyHble faHHble Mo orpaHMYeHHOMY AnanasoHy BSA3KOCTW ONpeAensatoT no cneaytoleii opmyne

(X1.1)

rge n — BA3KOCTbL. mlMa  c.
BQ By B2 — KOHCTaHTbI, onpefefnieHHble Npy UCNbITAHUN He MeHee TPeX KasIMBPOBOYHbIX Maces;
N — Habniogaemoe nokasaHue nHgmkaTopa ckopoctn. KRPM.
X1.4.4.2 Tpu Hannuum 6onee Tpex nap AaHHbIX 4718 ONpefesieHnsa 3HauyeHnii KoHcTaHT BO, B,. B2 3T gaHHble noa-
BepralT perpeccMoHHOMY aHann3y Mo cineaylouiemy ypasHeHo

,N=«Ba f (X1.2)
X1.4.5 Ecnv pesynbTaTbl TPOBEPOUHBIX UCMLITAHWI KANMGPOBOYHOTO Macna He NonaaaloT anpeaens! +5 % 3Haue-

HWIA. paccuYMTaHHbIX NO KANMBGPOBOYHOI KPVBOIA, ELLLE Pa3 MPOBEPSIIOT KANMBPOBKY TEMMNEPATYPHOTO AaTurKa WY NpoBoAsT
NOBTOPHbIE UCMbITAHUA KANMBPOBOYHBLIX Macer.

NMpumeuvaHune XI.1— Kaxgoii TemnepaType UcnbiTaHUsi COOTBETCTBYET OTAe/bHAS KPUBAS UM OTAE/NbHOe
ypaBHeHue. Ec/in KanmbpoBoYHbIe faHHbIe 4151 ABYX WX 60Jiee TEMNEpPaTyp COOTBETCTBYIOT OAHOMN KPUBOM UK ypaBHe-
HUWIO 6€3 OTK/IOHEHWSI, 3TY KPUBYIO UM yPaBHEHUE MOXHO UCMNOb30BaTh A/s ATUX TemMneparyp.

X1.5 MpoBefeHne ncnbiTaHMA Ha py4yHoMm annapate CCS

MpumeuvaHune X1.2— Bo Bpemsa ucnbiTaHna obecneunsaloT nepemellBaHne xnajareHta B oxnaxgatouei
6aHe. Heco6ntoaeHWe 3TOro yC/i0BMS NPUBOAUT K 6ONbLUUM NepenajamM TeMnepaTtypbl B oxnaxaatolein 6aHe. i nepe-
najpl OKasblBalOT BAVAHWE HA TeMnepaTypy obpasua 1 CHUXalT nokasatenu Npeun3noHHOCT N3MepeHNii BA3KOCTH.

X1.5.1 BbIBOAAT KANMOGPOBOYHOE YpaBHEHME nan CTPOAT kpusyto (cM. pasgen 10 HacToswero ctaHgapTa). Mepepg,
Havanom noboi cepun onpegeneHnii npoeepsT paboTocnocobHOCTL annapaTtypbl, UCNbITbIBAA HE MEHEE OJHOTO Kann6-
POBOYHOrO Macsna npu kaxgoi safaHHoii Temnepatype. Ecnu cuna Toka NpuUBOAHOTO MexaHu3Ma A15 Kann6poBOYHOro
macna, UICrnosib3yeMoro A5 npoBepku kannbposku (cm. Tabnuyy 1). otanyaetcs 6onee uem Ha0.005 A oT 3HaueHus, onpe-
neneHHoronoX1.4.2.N0OBTOPHO yCTaHaB/IMBAKOT CU/TY TOKA, Nosly4eHHyto no X1.4.2,4yepe3 15c. Korga pacxoxgeHue nsme-
PeHUA BA3KOCTU KanMbpOBOYHOTo Macia oT ero cepTUthULMPOBaHHOTO 3HaYeHUA npeBbllaeT x5 %, NpoBOAAT NOBTOPHOE
ncnbiTanve. MNpy noaTBEPXAEHUN pe3ynbTaTa NPOBOASAT MOBTOPHYH kannbpoBky no X1.4.3.

MpumeuvaHune XI.3 — [ns nonHoli NpoBepKU BCETO pexunma paboTbl ¢ HaCTbIMU MHTEPBANaMM (eXXeMeCsYHO)
pekomMeHAyeTCcs NPUMEHEHME KOHTPOJIbLHOTO Mac/a UAn aHanorMyHoro cTaHaapTHoOro o6pasua.

X1.5.2 B 3anpaBouyHy TpyGKy NUNeTKON (rnasHoli NMneTKoi) BBOASIT UCMbITyeMblii 06pasel,. Y 40CTOBEPSOTCS, UTO
ucnbITyeMblii o6pasel, 3ano/HAET 3a30p MexAy POTOPOM W CTATOPOM C U3GLITKOM XUAKOCTU Haf POTOPOM, YTOGbI MOSIHOCTbIO
3a1MTh Yauly. NpoBOpaYMBaT POTOP PYKOW, YTOBLI 06ecneynTs Nyyllee pacnpegeneHue o6pasua Mexzay poTopom 1 cTaTo-
poM. TMOHOCTLIO 3aMO/HAT 3anpaBoYHYH0 TPY6KY M 3aKkpbiBalOT ee Pe3NHOBOW NPOGKOIA; Npu UCnbiTaHUWM 06pa3LoB Macen,
061a4aloLWmMX BbICOKMMW  BSI3KOYNPYrMy CBOWCTBaMU, MPOOKY, NpW BKIOYEHUW ABWUraTens crefyeT NAOTHO NpuxaTb
(X1.5.2.2). yT06bI NPefO0TBPATUTB BbITANIKMBaHME 06pa3L,0OM NPo6KMN U3 TPYGKM 1 Mocneaytolee BoiTekaHne obpasua 13 pabo-
yeil 061acTv BUCKO3MMETPUYECXoii Auelikn. ChneumansHas MeTofuka AN Takux 06pasLoB NpuBeAeHa B MPUIOXEHNUN X2.

MpumeuyaHune X1.4 — BA3KOCTb HEKOTOPbIX MAaces MOXET 6biTb JOCTATOYHO BbICOKOW NPV KOMHATHOI Temne-
patype, 4To 3aTpyAHseT nonagaHne Macna B 3a30p Mex/y poTOpoM ncTatopom. Ecnm knuHematnyeckasn BA3KocTb obpasua
mMacna npu Temnepartype okpyxatouiei cpefpbl npesbiwaeT 100 mm2/c (cCT), TO nepef 3anosiHEHMEM a4elikn obpasel
HarpeBatoT 0 Temnepartypsbl He 6onee 50 °C.

X1.5.2.1 BkYalT KOHTPO/b TeMMepaTypbl 1 NofalT XxnagareHT Ana oxnaxaeHusa cratopa. 4na obecneyeHus
ONTUMAasIbHOrO KOHTPO/IA TEMMNepaTypbl ceayoT pekomeHgaunam X1.1.3 n X1.1.4. OTmeyaloT BpeMsa nogayun notoka xna-
fareHTa (CekyHAOMepoM Wnn ApyrM YCTPONCTBOM yyeTa BpeMeHu B cekyHaax). KoHTponibHas TemMnepartypa fo/mkHa 6biTb
pocTturHyta 3a 30—60 ¢ npu Temnepartypax ucnoitaHma 4o muHyc 20 ‘C 1 3a 60—90 ¢ npu TemnepaTypax UcnbiTaHUA 40
MUHyc 30 “C. Ecnu 3Tv npefenbl He BbIAEPXKUBAKTCS, TO 3aMEHSAIOT XONI04HbI MeTaHoN (X1.1.5) unu perynvpyoT ero Tem-
nepatypy. HynieBoe nokasaHue Ha MHAMKaTope TeMnepartypbl 1 LUK/IMYECKOe KOHTPOIMPOBaHe MOToKa X/1ajareHTa noka-
3bIBatOT. YTO TeMnepartypa UCNbITaHUsA OCTUTHYTa. YCTaHaBNMBAOT CTPESIKY M3MePUTesIbHOro Npnbopa HEMHOTO fieBee
Hyns, 4To6bI NOC/NE Havana BpaLleHns potopa noTpebosanacb MMHUManbHasA AONONHUTENbHAA perynMpoBka Temneparty-
pbl UCMbITAHUSA.

1) Ecnn HeobxoAuMoOe 3HauyeHWe TemnepaTypbl yCTaHaB/IMBAETCA Mef/ieHHee, YeM yKasaHO Bbllle, 3aMeHsIoT
XONOAHbI MeTaHon (X1.1.5) unum cHuxatoT ero tTemnepatypy (X1.1.5).

2) Ecnu KOHTpO/ibHasi TemnepartypajocTuraeTcs 6bICTpee, YUeM yKa3aHo Bblllie, NOBbILLAKT TeMnepaTtypy X0/104HO-
ro MeTaHona, 4to6bl 06ecneynTb HopMasbHbI X0 UCMbITAHKS.

X1.5.2.2 BknwyatoT NnprBoA poTopa vyepes <180 x 3) c nocne BKIYEHUS NOTOKa XnagareHTa.

X1.5.2.3 BcTaBnsoT WwWTekep TaxomeTpa B rHe3fo «CALl» n perucTpupyoT nokasaHue npubopa namepeHns ckopoc-
TU cpasy nocsne BKAYEHUA ABuraTens. BbicTpoe CHMXeHne nokasaHuii TaxomeTpa He MeHee YeM Ha 5 % Huke camoro
BbICOKOrO 3HAYEHWSA yKasbiBaeT Ha Hanuune B U3MepuTesibHOI siueiike octaTkoB pacTBopuTens. KonebaHve nokasaHui
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TaxomeTpa MOXeT Takke Npoun30iiTK B pesynibTarte Njoxoro TenioobmeHa (HauTo ykasbiBaeT AaTunk TemnepaTypbl), valle
BCEro BbI3bIBAEMOIO M/IOXVM TEMI0BbIM KOHTAKTOM MexX/y TENI0BbIM KaHasloM cTatopa 1 TepMucTopoM. B Takux cnyvasx
npekpaiatoT ucnbiTaHue, yaansaoT obpasel, n NpoBOAAT O4UCTKY M3MepuTenbHO Avelikn noX1.5.3. MoBTopsAlT npoueay-
py Ha cBexem obpasue, HaunHasa ¢ X1.5.2.

X1.5.2.4 PernctpupyloT nokasaHue taxomeTpa vepes (60 £ 5)c nocne 3anycka poTopa, oLleHMBas nokasaHune nime-
puTenbLHOro Npubopa c TOYHOCTbIO 1/10 OT HavMeHbLUEro AefieHnsa npubéopa A8 aHanorosoro npuéopa, ecnm He NPUMeHs-
10T UM poBOIi U3MepuTENbHBIA NpMbop. BeiknoyaloT NpMBOA poTOpa M NpekpalialT nojavy xnajareHra.

X1.5.3 Ouunwatot annapat CCS cnegywowmm o6pasom.

X1.5.3.1 Bo BpeMms 04nCTKM Tenblii MeTaHon (Npu TemnepaType oT 35 °C g0 45 * C) fo/KEH LMPKY/IMPOBATbL BOKPYT
ctatopa. lMogayy Tensioro MetaHosna noAjepxusaoT A0 3aBeplieHns npoueaypbl no X1.5.3.2. lonyckaeTcss NpoBOANUTb
nogadvy xnagarenta no X1.5.3.3.

X1.5.3.2 Cob6niogas Mepbl NpefoCTOPOXHOCTU, U3MEPUTENbHYI0 fUeliky MOKT cHavana 6eH3MHOM-pacTBopuTe-
newm, asatem — aLeToOHOM, NOC/e Yero Cywart C NOMOLL b0 BakyyMa. 3aTeM NnpoBopaynBaloT pOTOP HECKOJIbKO pa3 PyKoi 1
BM3yasibHO Y6exatoTCs B TOM. YTO 3a30p MeX/ly POTOPOM M CTATOPOM OUULLLEH U BbICYLUEH.

X1.5.3.3 BKauecTBe afnlbTepHaTMBbl UCNO/b30BaHNIO pacTeopuTeneli B X1.5.3.1 n X1.5.3.2 3anusatoT 30 cm3 cne-
Aytouero obpasua 419 CMblBaHUA NpeablAyLero, Nocse Yero 3annBatoT B ssueiiky HoBbli o6pasey noX1.5.2.

X1.5.4 OctaBnsT B npubope nocnefHuii obpasew, M3 MCNbITyeMoil cepun 06pasLoB, YTOGbI NpefoTBpPaTUTb
nosIoMKy Nnpuéopa npu cnyvanHom BkaoYeHUU. Kpome Toro, nocnefHuii obpasel, MoOXHO UCNob30BaTh /19 NepBOi cepuu
ucnbiTaHuii nocne Hepaboyero neprnoja, 4To faeT BO3MOXHOCTb 3/IEKTPOHHBLIM JeTanaM v ABuratesnto 4ocTuub Temnepa-
Typbl UCNbITAHUS NpU paboTe € yxe NoMeleHHbIM 06pasLom. MNpu 3anycke HOBOI cepun UCMbITAHWIA faHHble HAUKaTopa
CKOPOCTM N0 3TOMy 06pasLy He perucTpupyoT.

X1.6 MpoToKkon ucneiTaHMA Ha pydyHom annapate CCS

X1.6.1 PaccunTbiBalOT KaxyLLylCsl BA3KOCTb UCMbITyeMOro o6pasua B Mfa ¢ no kanmGépoBoYHOI KpnBoii (X1.4.4)
unu no ypaBHeHuto X1.1 (X1.4.4.1).

X1.6.2 3anucbiBalT 3HAUEHUE KaxXyLLelica BA3KOCTH, onpeaeneHHoe no X1.6.1. ¢c TouHocTblo Ao 10 M/la cu Temne-
partypy UcnbiTaHus.

X1.7 TIpeun3noHHOCTb U CMelleHne

X1.7.1 MNMpeynsnoHHocTb1!

MpeLn3noHHOCTb HacTosALWEero MeToAa UCnbiTaHUs C UCMONb30BaHNeM pyyHoro annapata CCS-2B (py4Hoii), onpe-
AeNleHHas cTaTUCTUYECKUM MccnefoBaHMeM pe3y/ibTaToB Mex/1abopaTopHbIX UCMbITaAHUA B TeMnepaTypHOM AvanasoHe
oT MuHyc 5 ‘ C go muHyc 30 °C n agnanasoHe BaA3kocTu oT 1560 go 10200 mMa- c. cneaywowas.

X1.7.1.1 MoBTOpAEMOCTb (CXO4NMOCTb)r

PacxoxfeHune mexay nocnefoBarteslbHbIMU pe3y/ibTaTamMun UCMbITaHUSA, NOJIy4eHHbIMU OAHUM 1 TEM Xe oneparto-
POM Ha OAHOIi 1 TOW Xe annapaTtype B NOCTOAHHO AEWCTBYIOLLMX YC/IOBUSAX HA MAEHTUYHOM MCCejyeMOM MaTepuane a
TeyeHne ANIMTENbHOIO Nepruoaa BpeMeHy Npu HopMasibHOM M NPaBU/IbHOM BbIMO/IHEHWUN HACTOSALLET0 MeTOoAa UCMbITaHus,
npesbilWaeT cefyowme 3Ha4eHNs TO/IbKO B OfHOM cny4yae u3 20:

noBTOpsAeMOCTb T - 5.4 Y* 0T cpegHero 3HavyeHus. (X1.3)

X1.7.1.2 Bocnpon3BoanuMOCTb/?

PacxoxfeHvne mexay ABYMSA €AVHUYHbIMWA U HE3aBUCUMbIMW pe3yfbTaTaMu, NoAyYeHHbIMI pasHbiMK onepaTtopa-
MU. paboTalLMMu B pasHbix 1abopaTopusix, Ha MAEHTUYHOM UCC/ieJyeMOM MaTepuasne B Te4YeHne AanTesIbHoro nepuoga
BpeMeHM, NpeBbilaeT cneytoline 3HaueHns TobKo B 04HOM ciyyae u3 20:

BOCMNpon3BoauMocTb R =8.9 Y 0T cpefHero 3HayeHus. (X1.4)

X2 Cneu,maanaﬂ MeToAnKa UCnblTaHNA Macesi C BbICOKMMUN BA3KOYNPYyrumMu cBolicTBamu
Ha py4yHom annaparte CCS

X2.1 TlpuucnbiTaHMM Ha py4yHOM annapate CCSnpn HU3KOI TeMnepaType UCTbITyeMble 06pasLbl MOTyT XapakTepu-
30BaThbCA pasHbIM NoBefeHneM, N03TOMy Heo6xoAnMbI NpoLeAypHble N3MeHeHns. HekoTopble o6pasLbl Npu 3anycke npu-
BOJa poTOpa 3aKpyunBalTCsA BOKPYr Basa poTopa B Buge cnupanu. Ecnu obpasey nogHMMaeTcs U3 30HbI cABura, To
CKOpOCTb BpalleHns poTopa 3aMeTHO YyBenMumBaeTcs. [lpyMeHeHWe pesuHOBOW NpobKM B 3anpaBOuYHOl Tpybke
(cm. X1.5.2)06bI4HO 06ecneynBaeT ya0BNAETBOPUTENbHbIE pe3ynbTaTbl UCNbITAHWUA B COOTBETCTBUM cpa3genom 11 HacTo-
Allero cTaHgapTa, HO AN UCNbITaHUs 06pa3L0B C O4YeHb BbICOKMMU BA3KOYMPYTMW CBOWCTBAMW MOXeT noTpe6osaTtbes
npyMeHeHVe cneunanbHoli MeToankn. MeToauKy, NpUBeAEHHY B X2.2—X2.7, NPUMEHSAIT A5 UCNbITAHWUI Kak BA3KOYM-
pyrux. Tak n HeBsi3Koynpyrux obpasuos. Mpu ncnbiTaHnm no X2.5 Tpebyetca 60/blue MaHUNYNALMA Yepes 6051ee KOpoTKne
NPOMEXYTKM BPEMEHM, YEM NPU UCTbITAHUU N0X1.5.2. VcnbiTaHWa KanMGpOBOYHbIX Macesn A0/MKHbI MPOBOAMUTLCS NO TOM
Xe MeTojuKe, N0 KOTOPOW MPOBOANINCH UCTbITAHNA 06PasLoB, T. K. KaMOPOBOUHbIE KPUBbIE MOTYT pa3nyaTbCs.

" MoateBepxpawlwme aaHHble XpaHATcs B wTab-kBaptupe ASTM u gocTynHbl no 3anpocy Research Report
RR;D02-1285.
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X2.2 WcnbiTyeMblii o6pasel, c NOMOLLbIO MUMNETKA BBOAAT B 3anpaBoOyHy0 TPY6Ky, 3anoiHASA 3a30p MeXay POTOpoM
M CTaTOPOM C HEBGO/bLINM M36bITKOM, YTOObI XUAKOCTb 3aKpbiBasia poTop NpubnnsnTensHo Ha 1Mm. [ns obecneveHns
nydulero pacnpegeneHuns obpasua mexay CTaTopom 1 pOTOPOM MPOKPYUMBAKOT POTOP PYKOIA 40 TEX NOP. Noka YacTb 06pas-
Lia He CTeYyeT Co CTEHOK poTopa.

X2.3 BknouatloT KOHTPO/Ib TeMMnepaTypbl U nojavy xnajareHTa, 4alT oxnajuTbecsa ctatopy. Temnepartypa ucnbita-
HUSA [O/KHA ObITb AOCTUTHYTa Yepe3 30—60 ¢ AnA ucnbiTaHna npu Temnepartype fo muHyc 20 ‘C nyepes 60—90 ¢ — ansa
ucnelTaHua Npu Temnepatype Ao MuHyc 30 °C. lnA o6ecneyeHns onTUMasbHOro KOHTPOS TemnepaTypbl Ha LLUPKYNSLMOH-
HOM Hacoce, nojarwLlem xiajareHT, OTKpbIBaloT KNanaH Hacoca A/1s peryiMposaHuns nogadn xnagareHTa, korga ucnoitye-
Mblii MasnoBs3KMii obpasel, HaxoguTCs B BUCKO3UMETpUYecKol sdyelike, a pAuratenb annapata CCS BK/OYEH.
Temnepartypa xnagareHTa, NocTynarwLero K BUCKO3MMeTpuyeckoii sueiike, Ao/MKHa 6bITb NPMGAN3UTENLHO Ha 10 "C Huxe
TemnepaTypbl UcnbiTaHna. Heo6xoAnMo o6ecneunTb XOpoLwWwnii TENOBOI KOHTAKT C AaT4MKOM TemnepaTypbl B TEN/10BOM
KaHasne ctaTopa, KoTopblil cnegyeT nepuoanyeckun ounwatb (X1.1.4).

X2.4 YcTaHaBnvBalOT CTPEsIKy U3MepuTenbHOro npnbopa Ha 6onee HNU3KOE 3HauYeHWe TemnepaTypbl, YTOObI Npu
BK/IIOYEHUW ABUraTens potopa He TpeboBanoch ganbHelilleil HACTPOKkK TeMnepaTypbl UCMbITAHUS.

X2.5 Tpu focTmxeHun Temnepartypbl UCMbITAHUA (Ha YTO yKa3blBaeT MHAMKATOP, KOHTPONMPYOWNI TemnepaTtypy
noToka xnagareHta), BkntoyatT Taiimep. Hepes (101 2) ¢ nocne BktoveHus Talimepa HeNocpeAcTBEHHO B siueliky BBOAAT
[0NOTHUTENIbHOE KONTMYecTBO obpasLa Tak. YTobbl A4eiika Oblia NOMHOCTHIO 3anN0/THEHA.

X2.6 Yepe3s (30 +2)cnocne 3anycka Talimepa BK/OYalOT NPUBOA fABUraTens.

X2.7 Yepes (10 + 2) c nocne 3anycka potopa perucTpmpyoT nokasaHue WHANKATOPHOrO N3MepuTesns CKOpoCcTu C
TOYHOCTbIO A0 0.001 eAnHULbI. 3aTem BK/IOYAOT NPUBOJ POTOPA U HAYMHAIOT Nnojadvy xnagareHTa

X2.8 OunuwatoT annapat CCS no X1.5.3—X1.5.3.3.

X2.9 Mpeun3noHHOCTb U3MEPEHUS KaxyLLelicst BA3KOCTM MOTOPHbIX Maces C BbICOKMMUW BA3KOYNpPYruMun cBoiicTBa-
MU He ycTaHoBNeHa. Bo3amMoXxHO, oHa byaeT Huke ykazaHHon a X 1.7.1—X1.7.1.2.

X3 WcnbiTaHMe 06pa3yoB Manoro obbema

X3.1 Annapartypa

X3.1.1 KomnnekT Ans ucnbiTaHWin 06pasL,0oB Manoro o6bemMa CoOCTONUT U3:
1) ®uTnHra 66ICTPOro pasbefMHEHNS C BHYTPEHHUM NEPEKPLITUEM.

2) HakoHeuHuka Jloapa ana puTuHra 66ICTPOro pasbeanHeH s,

3) CTekaHHOrO Wnpuua BMecTMMOoCcTbio 10 cm3 ¢ HaKoHeYHUKoM Jllo3pa.

MpumeyaHune X3.1 — Komnnekt Ans ucnbiTaHuii 06pasL,oB Masnoro o6bema, COCTOSLLNIA N3 yKa3aHHbIX feTa-
neii, noctaBnsieTca M3roToBuTENEM npubopa.

X3.2 CywHOCTb UCMbITAHUSA

X3.2.1 Mpoueaypa ucnbiTaHnsa obpasya Manoro o6bema He yunTbiBaeT LMK aBTOMaTMYecKkoro Beoja obpasua,
ecnm nporpammHoe obecrneyeHune TpebyeT BBOA 06pasLa B 6710k cTatopa, obpasel, BBOAUTCA BPYUHYIO U3 LLNpMLa BMECTU-
MOCTb0 10 cm3.

X3.3 MNpoBeaeHue ucnbiTaHna

X3.3.1 Korpa annapart rotoB k Hauyany UcnbiTaHus, obpasel, nAeHTUMUUUPYIOT 1 (OUKCMPYIOT ero TemMneparypy.

X3.3.2 3anonHsT yncTblli cyxoii wnpuy (10,0 + 0.5) cm3 o6pasua.

X3.3.3 ToacoeAnHAIOT WNpuL, K PUTUHTY 6bICTPOro pasbeanHeHns Ha 6noke ctatopa CCS.

X3.3.4 TMpucTynaloT K UCMbITaHWo o6pasua HaxaTnem KHonkn «Enter».

X3.3.5 Korga nporpamma 3anpocut BBeCTu obpasel, Ha4MHalT NoCTeNeHHbI BBOZ, B cTaTop 2 cM3o6pasua Haxa-
TMEeM Ha nopLleHb Wwnpuua Kaxasle 20 ¢ A0 ero onopoXxHeHus. MycToii WnpuL, He 0TCOeAUHAIOT.

X3.3.6 lNporpamma aBTOMaTW4YeCKM 3aBepLUaeT UCNbiTaHWe obpasua.

X3.3.7 TMocne 3aBeplueHns NCNbITaHNA o6pa3sLia LWNPUL, 0OTCOeAUHAIOT.

X3.3.8 TMocne 3aBeplieHnsa UCMbITaHUS NPobbl Masnoro o6bema Npu6op BO3BPALLAOT B UCXOAHOE MOSIOXKEHNE 1
nepexoAsT K pasgeny 12 HacTosuLero ctaHgapra.

X3.3.9 Ecnv KOMNAekT Ana UcnbiTaHns nNpobbl Masoro o6bema MCnosb3yloT CHOBA, MOBTOPAIOT npoueAypbl No
X3.3.1—X3.3.7.

MpumeyaHune X3.2 — MNMoagpobHble MHCTPYKL MU TaKKe UMEIOTCA Y U3roToBMTENE annapaTa.
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Mpunoxenne OA
(cnpaBo4HOE)

CBe,quVIﬂ 0 COOTBETCTBUN MeXTrocyaapCTBEeHHbIX CTaHAAPTOB CCbI/TOYHbIM CTaHAapTam

Tab6nuya [JAL

14

O603Ha4eHne N HaviMeHoBaHVe

CreneHb
O603Ha4eHNe 1 HaiMeHOBaHVe CCbIIOYHOIO CTaHaapTa COOTBETCTBIS COOTBETCTBYIOLLErO MEXroCyJapCTBEHHOIO
cTaHgapta
ASTM D 2162 PykoBOACTBO N0 OCHOBHOI kann6poBke
KOHTPO/IbHbIX BUCKO3MMETPOB 1 CTaHAapTam BA3KOCTN - *

Macna

ASTM D 2602 MeTog onpefesfieHns Kaxylieics Ba3-
KOCTM MOTOPHbIX Macesi Mpu HU3KOM TemnepaTtype C - .
MCMO/Ib30BAHNEM UMUTATOPA XO/IOAHOW NPOKPYTKM

ASTM D 4057 PykoBOACTBO N0 py4HOMY OTOGOpPY npo6
HedTn N HedTeNpoaYKTOB

ISO 17025 O6wme TpeboBaHNS K KOMNETEHLUN UCMbI- FOCT WCO/M3K 17025—2009 O6uwume
TaTenbHbIX U KaNnMbpoBOYHbIX nabopaTopuii 0T TpeboBaHMA K KOMMETeHTHOCTU WcnbiTa-
TesbHbIX U KaNMGPOBOYHbIX nabopatopuii

* COOTBETCTBYIOLLMI MEXTOCYAAPCTBEHHbIN CTaHAAPT OTCYTCTBYeT. [Jo ero yTBepXAeHNsi PEKOMEHAYeTCsl UCMosb-
30BaTb NMEPEBOJ, Ha PYCCKUIl A3blK AaHHOTO MeXAyHapogHOro ctaHgapTa. NepeBoj AaHHOTO MEeXAYHapOoAHOro CTaH-
fapTa HaxoguTcsi B ®efiepasnbHOM MHAOPMALMOHHOM (POHAE TEXHUYECKUX PErnaMeHToB U CTaH4apToB.

MpumeuyaHue — B HacTosiWwelt Ta6nuLe NCNONb30BAHO Crefytollee YyC0BHOE 0603HaYeHe CTeneHn cooT-
BETCTBUS CTAH4APTOB:

- IDT — naeHTUYHbIN cTaHAapT.
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KntoueBble cnioBa: MOTOpHbIE Mac/a, onpefenieHne KaxyLieics BA3KOCTW, UHTepBas TemnepaTtyp OT MUHYC
5X po MuHyc 35 X, uMUTaTOp XO/104HOW NPOKPYTKM
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