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MNpeaucnosue

Llenu, ocHOBHbIE NPUHLMMBI U OCHOBHOW NOPAAOK NpoBeAeHUst paboT Mo MeXrocyaapcTBeHHON cTaHaap-
Tn3auum yctaHosneHol B FTOCT 1.0—92 «MexrocyaapcTBeHHas cucteMma ctaHgapTuaaummn. OCHOBHbIE Mofo-
xeHusiy 1M TOCT 1.2—2009 «MexrocyaapcTBeHHast cuctema cTaHgaptusauui. CrtaHgapThbl
MeXrocyaapCcTBeHHbIe, MpaBuia 1 pekoMeHaauun No MexXrocyaapcTBeHHoM cTaHgapTusaumu. MNpasuna pas-
paBoTKWU, NPUHATUS, NMPpUMEHEHUS, OBHOBNEHUSA U OTMEHbI»

CBepeHusi o cTaHpapTe

1 NOArOTOBJIEH MexrocyaapcTBeHHBIM TEXHUYECKAM KOMUTETOM No cTaHaaptusaumm MTK 31
«HedTsHbIE TONAMBA 1 cMa3o4vHble MaTepuanbl», OTKPbITEIM akuMoHepHbIM oblwecTBoM «Bcepoccuitickuin
Hay4HO-MCCneaoBaTeNbLCKUIA MHCTUTYT Mo NepepaboTke HethTu» (OAOC «BHUM HIM») Ha ocHoBe cOBCTBEHHOTO
ayTeHTUYHOro Nnepesoa Ha PYCCKNA A3bIK CTaHdapTa, yKasaHHOro B nyHKTe 5

2 BHECEH ®epgeparnbHblM areHTCTBOM MO TeXHUYeckoMy perynmpoBaHuio n metposoruu (Pocctan-
AapT)

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM NO CTaHAAPTU3aLMKN, MeTponornM n ceptudukaumm (npo-
TOKON OT 14 Hos6ps 2014 r. Ne 72-T1)

3a npuHsaTUe NporonocoBanu:

Kpartkoe HavMeHoBaHWe CTpaHsbl Kop cTpaHsl CokpallieHHOe HauMeHOBaHWe HaLUUOHANBLHOTO opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no cTanaapTU3aLMm
ApmeHus AM MwuHakoHoMukn Pecnybnukmn Apmenns
Benapycb BY loccranpapt Pecny6nuku benapycb
Kupruaums KG Kelpreiactangapt
MonpgoBsa MD MonaoBa-Ctanaapt
Pocens RU Poccrangapr
TamXVKncTaH TJ TamxukcTaHaapT

4 Tpukazom defepanbHOro areHTCTBa Mo TEXHUYECKOMY perynvpoBaHuio U MeTponoruun ot 21 mas
2015r. Ne 401-cT mexxrocygapcTteeHHbIn cTaHgapT FOCT 33111—2014 BBegeH B AeACTBUE B KAYECTBE HALMO-
HanbHoro ctaHgapTa Poccuitickot Pegepaummn c 1 nons 2016 .

5 Hactoawuii ctaHgapT naeHTndeH ctaHgapty ASTM D 5293—2010 Standard test method for apparent
viscosity of engine oils and base stocks between -5 °C and-35 °C using cold-cranking simulator (MeTog onpe-
OeneHns KaxyLLencs BA3KOCTU MOTOPHEIX M 6a30BbIX Maces B MHTepBare TemnepaTyp oT MUHyc 5 °C 4o MuHyc
35 °C c ncnonb3oBaHUeM MMUTATOPA XONIOAHOW MPOKPYTKM).

CtaHgapT paspaboTaH komuTeToM ASTM D02 «HedTenpoaykTbl UcMasoyHble MaTepuansi», U Henocpe-
OCTBEHHY0 OTBETCTBEHHOCTb 3a MeTod HeceT nogkomuteT D02.07 «Peonorns HeHbIOTOHOBCKUX XUAKOCTEN
NPV HU3KON TeMnepaTtypey.

MepeBoA ¢ aHIMUNCKOTo A3kbIKa (en).

HanmeHoBaHMWe HacTosALWero ctTaHaapTa USMeHeHO OTHOCUTENbHO HaMMEHOBaHUSA YKa3aHHOro cTaHAap-
Ta ansa npusedeHua B cootseTcTBre ¢ FTOCT 1.5—2001 (nogpasgen 3.6).

OduunanbHble 3K3eMnnsapbl cTaHgapTa, Ha OCHOBE KOTOPOro NMoAroToBMAEH HaCTOALWMA MeXrocyaa-
PCTBEHHBIN CTaHAAPT, CTAaHAAPTOB, Ha KOTOPLIE AaHbI CCbINIKN, UMetoTca B PeaepanbHOM UHBOPMALIMOHHOM
poHOE TEXHUYECKUX PErTIaMEHTOBR U CTaHAaPTOB.

CBefeHusi 0 COOTBETCTBUM MEXTOCYAAPCTBEHHBIX CTAHAAPTOB CChINTIOYHBIM CTaHAapTam NpuseaeHb! B
[ONONHNTENBHOM NpunoxeHun JA.

CreneHb cooTBeTCTBUA — MaeHTudHasa (IDT).

CTtaHgapT noaroToBneH Ha ocHoBe NpuMeHeHust FTOCT P 52559—2006

6 BBEOEH BMNEPBbIE
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UHepopmalusi 06 usMeHeHUsIX K HacmosiujeMy crmaHdapmy nybnuKkyemcsi 8 exe200HOM UHGOPpMayUOH-
HoM ykasamerne « HayuoHarnbHble cmaHOapmbl», a MeKcm U3MeHeHUL U rornpasoK — 8 eXXeMeCsIYHOM UHGhop-
MayUoHHOM yKasamene «HauyuoHanbHblie cmaHOapmbl». B crniyvae nepecmompa (3ameHbi) unu OmMeHb!
Hacmosiue20 cmaHOapma coomeemcmsyrowiee ysedomsieHue 6ydem oryb/IUKOBaHO 8 eXEeMeCsYHOM
uHgopMayuoHHOM ykasamerne «HauyuoHanbHble cmaHdapmei». Coomeemcemeyroujast uHgopmauusi, yee-
AomnieHUs U meKcMbl pasmMeuarmes makxe e UHGhopMayUOHHOU cucmeme obuie20 rnofib308aHust — Ha oghu-

yuansHoM calime ®edepasibHO20 azeHMcmMea 110 MEXHUYECKOMY pe2yriuposaHuio U Mempoiioeuu 8 cemu
HUHmepHem

© CtaHpapTuHeopm, 2015

B Poccuiickon <Deuepau,|/||/| HaCTOoALLNA CTaHAAPT HE MOXeT 6bITb NOMHOCTLIO UMW YaCTUYHO BoCnpounsse-
AeH, TpaXxupoBaH U pacrnpocTpaHeH B kayecTse oduunanbHoro nagaHus 6e3 paspelleHna degepansHoro
areHTCcTBa no TexHu4yeckomy perynmpoBaHno U MeTponorum
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M E XTTOGCYOAPT CTHBETUHHUB # CTAHAAPT

MACJIA MOTOPHbIE

MeTop onpeaeneHua kaxylieinca BA3KOCTU B UHTepBane TeMnepaTtyp oT MuHyc 5 °C ao munyc 35 °C
€ UCNONb30BaHUEM UMUTaATOpa XONOAHOW NPOKPYTKN

Engine oils. Method for determination of apparent viscosity at temperatures between -5 °C and —35 °C
using the cold-cranking simulator

HOaTta BBegeHnss — 2016—07—01

1 O6nacTb NpUMeHeHus

1.1 HacTosiluin cTaHAapT pacnpocTpaHseTcsl Ha MOTOpHble U 6a3oBLIe Macra U ycTaHaBNMBaeT MeToq
onpeaeneHns KaxyLLencs BA3KOCTU C NCMoMb3oBaHUEM UMUTaTOpa xonogHon npokpyTkn (CCS) B MHTepBane
TemnepaTyp oT MuHYc 5 °C go muHyc 35 °C npu HanpskeHnsax casura ot 50000 ao 100000 Ma, ckopocTax casu-
raoT 10° 0o 104 ¢! neaskoctsax ot 500 Ao 25000 mIa - c. [JuanasoH U3MepeHuWii 3aBUCUT OT MOAENW U NPorpam-
mHoro obecneveHns annapata CCS. PesynbTathl onpeaeneHya Kaxywencs BA3KOCTU Mo JaHHOMY mMeToady
XapaKTepusyroT aKcnnyaTaloHHbIe CBONCTBA MOTOPHLIX Macen Npu 3anycke ABuratens.

1.2 CneunanbHasi MeToAMKa ornpegeneHnst KaxyLenca BA3KOCTU Macen ¢ BbICOKMMU BA3KOYNPYrMMU
CBOWCTBaMW € UCMOSb30BaHMEM pPy4HOro npubopa npueedeHa B npunoxeHnun X1.

1.3 TMpoueaypbl NpeaycMoTpeHbl Kak AnA py4HOro, Tak U AnNA aBTOMaTU3UPOBAHHOrO onpeaeneHus
KaxkyLuencs BA3KOCTN MOTOPHBIX Macern Ha annapate CCS.

1.4 3HaueHus, yctaHoBneHHble B eanHuuax CU, cuntarotes ctaHaapTHeIMU. [pyrne eavHULbI Usmepe-
HUS He BKIOYEeHbl B HACTOALLNIA CTaHAapT.

1.5 BHacTosileMm cTaHgapTe He NpeaycMOTPEHO pacCMOTpeHMe Bcex BonpocoB obecneyeHust 6esonac-
HOCTM, CBSI3aHHbIX C ero UCNoNb3oBaHneM. MNonb3oBaTenb HACTOSLWEro cTaHAapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOBIEHME COOTBETCTBYIOLLUX NPaBUI Mo TEXHUKe 6e30nacHOCTM M OXpaHe 300PoBbs, a TakkKe onpeaenseT
uenecoobpasHoOCTb NPUMEHEHUs 3akoHoAaTeNbHBLIX OrpaHUYeHUiA nepea ero ucrnons3osaHnemM. Ocobble Tpe-
60BaHNsA K MepaM NpeaoCTOPOXKHOCTM NpUBeAeHbl B pasaene 8.

2 HopmaTuBHbIe CCbINKH

AnsanpuMeHeHnst HaCcTosILLEero cTanaapTa HeobxoaAnMbI cnenyowne CCblioYHble AOKYMEHThI. Anaxepa-
TUPOBaHHBIX CCBITOKNPUMEHAOT NocrneaHee nsgaHmne CCbIfIoYHOro AOKyMeHTa (BKJ'IIO‘laﬂ BCeero M3MeHeHMF|).

2.1 CranpapTbi ASTMY

ASTM D 2162 Practice for basic calibration of master viscometers and viscosity oil standards (Pykosog-
CTBO NO OCHOBHOM KaniMbpoBKe KOHTPOMbHBIX BUCKO3UMETPOB U CTaHAapTam BA3KOCTU Macna)

ASTM D 2602 Test method for apparent viscosity of engine oils at low temperature using the
cold-cranking simulator (Withdrawn 1993) [MeToa onpeaeneHus KaxyLemncst BA3KOCTU MOTOPHBIX Maces Npu
HWU3KOM TeMnepaType C UCMNOMb30BaHNEM UMUTATOPa XONOAHON NPOKpYTkM (OTMeHeH B 1993 1.)]2)

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (PykoBoacTeo no pyu-
HoMy oT6opy Npob HedTH N HedpTenpPoAYKTOB)

" VTOUHUTB CebinkK Ha craHpapTel ACTM moxHo Ha cante ACTM www.astm.org unu B cnyx6e noanepxxm Knvex-
ToB ACTM: service@astm.org. B nndopmaumoHHom Tome exerogHoro céopHuka craHgaptoe (Annual Book of ASTM
Standards) cnegyet obpawarbcs k CBoAKe CTaHAAPTOB eXerogHoro cbopHuka CTaHgapToB Ha CTpaHuue canTa.
C nocriegHen Bepcuen CTaHaapTa MOXHO O3HAKOMUTBLCS Ha canTe www.astm.org.

U3panne opnymnanbHoe
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2.2 CtaHpapTthbl ISO

ISO 17025 General requirement for the competence of testing and calibration laboratories (O6wwue Tpe-
6oBaHUSA K KOMMETEHLMN NCNbITAaTeSNbHBLIX U KanMbpoBoUHLIX nabopartopuin)!)

3 TepMuHbI M onpeaeneHus

B HacTosiLlem cTaHAapTe UCMONb30BaHbI criedytoLie TePMUHBI C COOTBETCTBYOLWMMU Onpe AeNeHNsIMU:

3.1 Onpepenenun

3.1.1 HbIOTOHOBCKOE Macno unu xugkoctb (newtonian oil or fluid): Macno nnu xuakoctb, KOTopble
Mpu BCEX CKOPOCTSAX CABUra COXPaHAIT MOCTOSAHHYHO BA3KOCTb.

3.1.2 HeHbIOTOHOBCKOE Macno unu Xxuakoctb (non-newtonian oil and fluid): Macno unu xnakocTs,
BSI3KOCTb KOTOPBIX USMEHSIETCA NPU N3MEHEHNN CKOPOCTU UMK HANPSKEHUS! caBuIra.

3.1.3 BA3KocTb 1) (viscosity): CBOINCTBO XWUAKOCTU, onpeaensiowiee ee BHYTPeHHEE COMPOTUBNEHUe

HanpspkeHUo caeura no popmMyne
=T (M

roet — HanpsbkeHue Ha eanHuly nnowaawm, Ma;
y — ckopocTb casura, ¢,
3.1.3.1 TNoscHeHne
MHoraa m HasbiBaloT Ko3ahdPULMEHTOM AUHAMUYECKON BSI3KOCTWU. [aHHbIA koadcpuumeHT sasnsaetcs
MepOoi CONPOTUBIIEHUA XUAKOCTN TeveHunio. B eauHnuax CU sHaueHue BA3KOCTU BeipakaloT B [a - ¢; Ha npakTu-
Ke yaobHee NpUMeHsITb kpaTHble eauHuubl (MMa-c). 1 MMa-c paseH 1 ¢l (caHTunyas).

3.2 OnpepgeneHusi TepMUHOB, cneLudUUHbIX A5 HACTOALLEro cTaHgapra

3.2.1 kaxywancsa BA3KOCTb (apparent viscosity): BaskocTb, onpegeneHHas No MeToay HacToALWero
cTaHpaprTa.

3.2.1.1 MNosacHeHune

B cBS3K ¢ Tem, 4TO MHOTME MOTOPHBLIE Macra NpU HA3KOW TeMnepaType ABMAATCA HEHbIOTOHOBCKUMU
XUOKOCTAMM, UX KaKyLLIAACA BA3KOCTb MOXET U3MEHATLCA C USBMEHEHWEM CKOPOCTU CABUra.

3.2.2 kanu6poBo4Hble Macna (calibration oils): Macna c u3BecTHOW BA3KOCTLIO U BA3KOCTHO-TEMMEpa-
TYPHOW XapakTepUCTUKON, UCNOMb3yeMble ANA YCTaHOBNEHMS KarnMbpoBOYHOro COOTHOLWEHUA MeX Y BSI3KOC-
TbIO U CKOPOCTbIO BPaLLEHWs poTopa.

3.2.3 koHTponbHoe Macno (check oil): MapTust ucnbITyemMoro Macna, UCnonNb3yemMoro Ans MOHUTOPUHra
BbIMOJTHEHNS N3MEPEHNS.

3.2.4 ucnbiTyeMoe Macno (test oil): Illo6oe Macno, BA3KOCTb KOTOPOro onpeaensioT No HacTosLemMy
meToay.

3.2.5 Macno ¢ BA3KOYNpyrummu cBoncTBaMu (viscoelastic oil): HeHbHOTOHOBCKOE MaCNO U XUAKOCTD,
KOTOpoe MOXeT NoAHNUMAaTbCSA BBEPX MO Basy poTopa npuy ero BpatleHumn.

4 CywHoCTb MeTOoAa

AnekTpoasuraTenb NPUBOOMT B AENCTBUE POTOP, YCTAHOBNEHHBIA BHYTPM CTaTOpa ¢ O4eHb MarnbiM 3a30-
POM OT ero cTeHku. O6beM Mexay POTOPOM U CTAaTOPOM 3amosHAT Macnom. TemnepaTypy UchbiTaHus nsmMe-
PSIIOT Y BHYTPEHHE CTEHKM CTaTopa v NoAAepKMBaIoT perynmpyembiM NoTOKOM XnagaareHTa. CKopocTs poTopa
ABNAeTcs PyHKLMeEN BA3KOCTM Macna. Mo nsmMepeHHo CKopoCcTM poTopa ¢ UCTOMb3oBaHMeM KannBpoBoUHON
KpVBOI ONpeaensaoT BA3KOCTb UCMBITYEMOro Macna.

5 HasHauveHue U npMeHeHue

5.1 Kaxywasica BA3KOCTb Macen aAns asToMobubHbIX ABUratenei Ha annaparte CCS koppenupyeTcsc
MPOKPYTKOW ABMUraTesns cTapTepoM npu HN3Kor TeMnepaTtype. MNokasaTenb KaxyLencsi BASKOCTH, onpeaeneH-
HbI Ha annapaTe CCS, He NpUrofeH Ans NPorHo3npoBaHns NpokavyMBaeMocT Macra npu HU3KOM Temnepary-
pe NpUMMEeHUTENbHO K MacrsiHOMY Hacocy ABuUraTens U cucteme pacrnpegenieHns macna.

" MoxHo oaHakomuTbesi B American National Standards Institute (ANSI), 25 W, 43rd.St., 4th Floor, New York. NY
100386, http://www.ansi.org.
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MNokasaTtenu npu sanycke Auratens 6bin namepeHsl KoopanHaLMOHHBIM Hay4YHO-UCCNeaoBaTeNbCKUM
coseToM (CRC)L-49") ¢ 3TanoHHLIMI Macnamu, UMeroLLIMMM BSI3kocT oT 600 o 8400 mMa ¢ (cM) npu Temnepa-
Type muHyc 17,8 °C, a Tarke ot 2000 o 20000 mMa- ¢ (cM) npu TemnepaType MuHyc 28,9 °C.

3aBNCUMOCTL MeXay nokasartenamu Npuy sanycke asuratens n annapata CCS ¢ aTanoHHbLIMU Macnamu
npuseaeHa B npunoxerusix Xl u X2 ans ucnbitanui no ASTM D 26022) 1967 T usgaHus u otyete CRC 4097).
Mockonbky MeToauka no CRC L-49 meHee TouHasi yeM npoLeaypaHa annapate CCS nHe cTaHaapTM3npoBaHa,
TO KaXyLLaaCs BA3KOCTb, onpegensemas Ha annapaTte CCS, He MoXeT TOYHO NpeAcKkasbiBaTb NoBeAeHWe Mac-
na B KOHKPETHOM ABUraTene npu ero sanycke. MNMpu 3ToM KOppensaLns KaxyLLencst BA3KOCTU, onpeaeneHHon Ha
annapate CCS, co cpeHNMM 3HaYeHUsIMU pe3ynbTaToB 3anycka asuraTtens no metoguke CRC L-49 asnseTca
YOOBMNETBOPUTENLHON.

5.2 Koppensauusa mexay KaxyLleica BA3KOCTbIo, onpeaeneHHon Ha annapaTe CCS v npokpyTkol aAura-
Tena noATsepxXaeHa ucnbiTaHusasMu npu Temnepatype ot MuHyc 1 °C go muHyc 40 °C 17 o6pasuoB ToBapHbIX
MOTOpPHBIX Maces KnaccoB Ba3kocTu SAE 5W, 10W, 15W 1 20W. OueHnBanu kak CUHTeTUYeckue, Tak U MuHe-
panbHble MOTOPHbIE Macra.

5.3 Koppensuusa mexxay NyCKOBbIMU CBONCTBaMN B YCITOBUAX NErkKoro pexxmma Harpysok 1 usmepeHHomn
Ha annapaTte CCS kaxyLuencs BA3KOCTLIO Obina ycTaHOBMeHa No pesynbTaTam uccrieqoBaHns paboTsl ABura-
Tens npu HU3KoW TemnepaTtype. B 9ToM uccneaosaHum BuInoHANM ncneitaHne Ha 10 gsuratensx 1990-x rogos
BbIMNycKa B UHTepBane temnepatyp oT MuHyc 5 °C go muHyc 40 °C ¢ ncnonb3oBaHuem WecTu obpasuoBs ToBap-
HbIX MOTOPHBIX Macen knaccos BsiakocTu SAE OW, 5W, 10W, 15W, 20W 1 25W3).

5.4 NamepeHune Bs3kocTM 6a3oBbIX Macen 06bIMHO NPOBOAAT AN onpeAeneHUst UX NpUrogHoCcTU npnume-
HEeHWNA B COCTaBE MOTOPHOro Macra. 3HauuTenbHoe YMCo KanMbpoBOYHbIX Macen AMsl HAacTosILLero meToaa
aBnaoTcA 6a30BbIMU Macnamm, KOTopble MOXHO UCMOMNb30BaTh B COCTaBe MOTOPHOIO Macna.

6 Annaparypa

6.1 WUcnonbayloT ABa TMNa annapaToB: Py4YHON UMUTaTOP XONOAHOM NPOKPYTKM (NpunoxeHue X1) naeto-
MaTuaMpoBaHHbIM annapat CCS (6.2 1 6.3).

6.2 ABTOMaTU3MpoBaHHbIN annapaT CCS4), cocToswmii U3 3MeKTpPoMOTopa NOCTOSHHOro Toka (dc), npu-
BOASALLEro B AeNCTBME POTOP, HAXOASALWMACA BHYTPU cTaTopa, AaTymKa CKOPOCTU UMM TaXxoMeTpa, nsMmepstoLle-
ro CKOpOCTb poTOpa; amrnepmeTpa NOCTOSAHHOrO ToKa CO LLKaNOoW TOHKON perynupoBKU KOHTPOIS TOKa, CUCTEMBI
KOHTPOJIA TeMnepaTypbl cTaTopa, nogaepxusaoLwen temnepaTypy B npeaenax+0,05 °C ot sagaHHOU U cUCTe-
Mbl OXMaXAeHUsi, COBMECTUMOWN C CUCTEMOWN KOHTPOSS TeMnepaTypbl, KOMMNbIOTEPOM U HACOCOM Al BBOAA
obpasua.

6.3 ABTOMaTU3MpOBaHHLIN annapat CCS4), onucaHHbIi B 6.2, ¢ aBTOCaMNNepoM, obecneunBaioLLM
MHOroKkpaTHoe nocnegoBaTesibHoe UCNbiTaHue o6pasuoB Nog KOHTPONeM koMmnbloTepa 6e3 yyacTus onepa-
Topa.

6.4 KanubposaHHbIN TepmucTop?), ycTaHaBnMBaeMbIN y BHYTpeHHei NOBEpPXHOCTM cTaTopa Ans onpe-
AeneHua TeMnepaTypbl UCNbITAHWUA.

6.4.1 [ina ycToM4nBOro TensIoBOro KOHTakTa ¢ AaT4MKoM TemnepaTypbl NepuoanYeckn o4mLLaoT TENJIo-
BOW KaHan ctaTopa v NoMeLLatoT B HEro Kansmnio TeNNoHOCUTENA ¢ BLICOKUM coaepkaHuem cepebpa.

6.5 Cucrema oxnaxgeHun

6.5.1 XonoaunbHWK aANs XUAKOro XrnagareHTta, obecnevnsaoLumin nogaepxaHne temnepatypbl npuonu-
3uTenbHo Ha 10 °C Huxe TemnepaTypbl UcnbiTaHUA. MNpu TemnepaTtype xnagareHTa Huwke MuHyc 30 °C ucnons-
3YI0T ABYXCTYMEHYaTylo CUCTeMy oxnaxaeHusa. lnMHa coeguHUTernbHBIX LWaHroB mexay annapatoMm CCS u
XONoANNBHUKOM AOMKHA BbITb MUHAMANLHON (MeHee 1 M), WaHrM AOMKHBI UMETb TENNOU3OSAILUIO.

6.5.1.1 XnapgareHT, OCYLUEHHbIN MeTaHoN

Ecnu npu pa6oTe B ycroBUsiX NOBLILLEHHOW BaXXHOCTU B METaHOJ NonagaeTt BoAa, ero 3aMeHsitoT ocy-
LUEHHBLIM MeTaHoMNoM ANst o6ecneyeHrst NOCTOAHHOO KOHTPONA TeMNepaTypsl.

" CRC Oruer Ne 409 «OueHka nabopaTopHbIX BUCKO3UMETPOB ANS NPOrHO3UPOBAHUS 3HAYEHWIN KaXKYLLEWCS BA3-
KOCTU MOTOPHLIX Macen B gvanasoHe ot 00F go munyc 200F», anpenb 1968, Coordinating Research Council, Inc.. 219
Perimeter Center Parkway. Atlanta. GA 30346.
2 MopTBepxpaowme aaHHble xpansites B wrab-ksaptupe ASTM m poctynHbl no 3anpocy Research Report
RR:D02-1402.
MoaTeepxpalolwme AaHHble XpaHaTes B wrab-ksaptmpe ASTM u pgoctynHbl no 3anpocy Research Report RR:
D02-1442.
4 EavHCcTBEHHBIM NpoM3BOAUTENEM annapaTta B HacToswee spems sisnsetcss Cannon Instrument Co., State College,
PA 16804. Website: www.cannoninstrument.com.


http://files.stroyinf.ru#      
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6.5.2 [Ina TepMO3NeKTpUYeckn oxnaxaaemblix CTaTOPOB TeMnepaTypy oxnaxaeHus 8oabl Unu Apyron
KUAKOCTU, UCTIONB3YEMOI B CUCTEME OXIaXaeHWUA (xnagareHTa), cnegyeT yctaHasnMBaTb Ha 3Ha4YeHWe npu-
6nusnTensHo 5 °C, yTobbl NoaaepXnBaTb TeMnepaTypy UcnbiTaHua obpasua. XnagareHT 4OKEeH cogepXaTb
10 % rnukons ans npegoTBpaLleHus 3abMBKY NOTOKa BCNeacTaue 06pasoBaHva Nbaa.

7 PeakTtuBbl M MaTepuansbl

7.1 KanubpoBouHble Macna

Kanu6poeouHble Macrna — HbIOTOHOBCKUE Macia ¢ HU3KOW TemnepaTypoir NOMYyTHEHUA AOMKHbI 6bITb
cepTudULUMpoBaHbl B HesaBucUMOI nabopaTopun, akkpeauToBaHHOW Ha cooTBeTcTBUe TpeboBaHusM
ISO 17025. BAskocTb kanubpoBoYHbIX Macen cneayeT onpeaensats no ASTM D 2162. MNpubnuantenobHble 3Ha-
YeHWsA BA3KOCTN Macen Npu onpeferneHHbIX TemrnepaTypax npuseeHsl B Tabnuue 1, TouHble 3Ha4YeHUs BA3KOC-
TU NpUnararTCca K KKAOMY CTaHOapTHOMY 0bpasLly.

Ta6nuuya 1— BaskocTb KAaNMGPOBOYHBLIX Macen

MpubnuautensHoe sHavenue™) BsskocTn, MMa - ¢, npu Temnepatype, E°C
Mapka macna
munyc 5 °C munyc 10 °C muHyc 15 °C MuHyc 20 °C MuHyc 25 °C MuHyc 30 °C Munyc 35 °C

CL080 — — — — — — 900
CL090 — — — — — — 1200
CL100(10) — — — — — — 1700
CL110 — — — — — 1550 2500
CL120(12) — — — — 800 1600 3200
CL130 — — — — — 2900 4850
CL140(14) — — — — 1600 32502) 7000%)
CL150 — — — 1700 2700 4600 8050
CL160(16) — — — — 2500 5500 11000
CL170 — — 1450 2250 3700 6300 11300
CL190(19) — — — 1800 35002 74009 17000
CL200 — — 1677 2650 4300 7550 13700
CL220(22) — — 1300 2500 5100 11000 —
CL240 — — 2250 3600 6000 10700 19800
CL250(25) — — 1800 35002) 7400%) 17200 —
CL260 — 1750 2700 4400 7500 13400 —
CL280(28) — 1200 2500 5000 9300 — —
CL300 — 2400 3750 6100 10500 19300 —
CL320(32) — 1800 35002 7300%) 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 7400%) 15600 — — — —
CL680 — 9550 — — — — —
CL740(74) 60002 12000 — — — — —

1} CnemyeT NpoKOHCYNbTUPOBATLCS C NOCTABLUMKOM MO ONPEeAerieHHbIM 3HAYEHUSIM.

2) Macno, ucrionb3yemoe Ans kanubpoBKW, NpoBepsitoT ¢ nomoLbio CCS-2B unn CCS-4 vnmn 5 ¢ BEpCUSMU MpPo-
rpaMmHoro obecrieveHust 3.x unm 5.x.

3} Macno, ncnonbayemoe Ans kanvbpoBKM, NPOBEPSIOT ¢ NoMoLbio CCS-4 Unun 5 ¢ BepeusiMm NPOrpamMmmHoro obec-
neyeHust 4.x unm 6.x.
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8 Mepbi npegocTOpPOXKHOCTH

8.1 Mpwu paboTe ¢ METAHONOM UMK FUKoNeEM Heobxoanmo cobntoagaTb TpeboBaHUsa 6e30nacHOCTU Kak
MO TOKCUYHOCTW, TaK U MO BOCNNAMEHSAEMOCTN.

8.2 Ecnu obHapyxeHa yTeuka MeTaHoMNa U3 annaparypbl, To nepea AanbHenWwnmM nposeaeHnem ucnbl-
TaHusa ee cneayeT yCTpaHUTb.

9 OT60p Npo6

[na nonyyeHWsa 4OCTOBEPHbIX pe3ynbTaToB Npobbl oTupatoT no ASTM D 4057, nossonstoLemM nony-
YUTb NpeAcTaBUTeNbHbIe NPOBEI UCTLITYEMOro Macna, He cogepxallme B3BelleHHble TBepable YacTulbl 1
Boay. Ecnu TemnepaTypa o6pasLia B KOHTeNHepe HuxKe TeMnepaTypbl TOUKWA POCHI, TO Nepes TeM, Kak OTKPbITb
KOHTElHep, ero HarpeBsatoT 40 KOMHaTHON TeMnepaTypbl. Ecnn obpaseL cogepknT B3BeLLeHHble TBepable Yac-
TULLbI, UCTIONbB3YIOT LEeHTPUdYry ANna yaaneHUs YacTuL, pasmepom 6onee 5 MKM 1 CUBalOT OTCTOSABLUMACSA CIION
xugkoctu. MNposeaeHue punbTpauun HexenatensHo. O6paseL UCTLITYEMOro Macna He BCTPAXMBAIOT, T. K. 3TO
MPUBOAUT K BOBMEYEHNIO B HErO BO3AyXa W NOMYYEHNIO HEAOCTOBEPHBIX PEe3YbTaToB.

10 Kannbpoeka

10.1 Mpw 3anycke HoBOro Npubopa unmn 3ameHe NMOBOIN YacTU BUCKOIUMETPUYECKOR SSHE KA UK NPUBO-
Aa (aBuratens, NpPUBOAHOrOC PEMHS U T. A.) yCTaHaBIUBAKOT CUIY ToKa ABUraTens, Kak onMcaHo Huke. Cuny Toka
nposepsitoT no 10.3 exxemMecA4YHO A0 NOMYyYEHUs] U3MEHEHUsT 3HaYeHUI NocneAoBaTeNbHbIX MOKas3aHUA CUMbI
Toka meHee 0,005 A, 3aTeM — Kaxable 3 mec.

10.2 lNMpoBepka TeMnepartypbl

[nsa npoBepky TOYHOCTU U NPaBUITLHOCTU 3MEpPEeHNs TemnepaTypbl UCNOMNb3YIOT AaTYUK MPOBEPKU TEM-
nepatypsbl (cuHWiA TVP) (MpeaycMoTpeHo TONbKO B NOCNeAHUX Moaensax npubopos).

10.2.1 BctasnsoT cuHnin TVP BMecTo paboyero TepmmncTopa Ha 3agHel naHenu annapara.

10.2.2 Bnporpamme MeHto Service BeibupatoT nyHKT CCS Temperature Verification Service n peructpu-
PYIOT pasHOCTb MeXay ABYMS 3HaYEHUsIMU TeMnepaTyp, 0TOBPa)KEeHHbIX B OKOLUKaX.

10.2.3 To e MOBTOPAIOT CO BTOPLIM AaTHUKOM.

10.2.4 3apervucTpupoBaHHble pacxoxaeHus 4omXkHbl 6biTe MeHee 0,06 °C. B npoTueHOM cryyae obpa-
watoTcs B cnyby cepsuca.

10.3 CunaTokapgBuratens

B nporpammHomM o6ecnedeHunn npubopa ucnonbayroT onuuto «Set Motor Current», a B kavyecTse obpas-
La — kanubposoyvHoe macrno CL 250 (3500 mMa - ¢). C noMowwbio BEIOpaHHOR onuun obpasel, oxnaxagarT u
BblAEPXMBAIOT NPU TeMnepaType ucneitaHua MuHyc 20,0 °C Tak e, kak U UcTbITyeMbli o6paseu. MoBTOpHYI0
kannbposky BbinonHsAlT no 10.3.1. MoBTOPHYIO NPOBEPKY 3HAYEHWS CUMbI TOKA ABUraTeNs BbINOMAHAT MO
10.3.2.

10.3.1 Yrtob6bl yCTaHOBUTL CKOPOCTL BpaLleHns poTopa, Yepes 20 ¢ nocre BKNoYeHUA ABuraTensa npose-
PAOT 1 PErynmpyoT nokasaHne ckopoctu ero obopotos Ao (0,240 + 0,001) KRPM (oTobpaxeHue Ha akpaHe
komnbtoTepa «SPEED» («CKkopocCTb»), MEANEHHO NOBOpavyMBaa KPYroByto LUKany peryfimpoBkW cuibl Toka
«CURRENTADJUST DIAL». Perynuposky cnefyeT 3aBepLuntb Yepes 50—75 c nocne Havyana spalleHua oBu-
ratens. Ecnuato 3aHnmaeT 6onbLlue BpeMeHn, nosTopsatoT no 10.3.

10.3.2 Tpu NOBTOPHOWN NpoBepKe cUMbl TOKa OTMEYaloT CKOpOoCTb ABuratens Yepes 55—60 ¢ nocne
3anycka moTopa. Ecnn ckopocTb oTnnyaetca ot 0,240 KRPM MeHee yem Ha 0,005 KRPM, oTMevaloT cuny Toka
N CKOPOCTb Nepea NpodoskeHMeM paboTbl. Takke MOXHO MOBTOPHO OTperynmpoBath ckopocTb 40 0,240 KRPM
N OTMETUTb HOBOE YCTaHOBMBLUEeCA 3Ha4YeHne cunbl Toka. MosTopHas kanubpoBka HeobAsaTenbHa, Noka He
OyayT NpoBeaeHbl ABe NocnefoBaTeNbHbIE PerynMpoBKM CKOPOCTU MOTOPA B OA4HOM HanpasfieHUn ¢ MOMeHTa
nocnegHen kannbposku. Ecnn HeT HeoBX0ANMOCTU B NOBTOPHOMN KaNMOpOoBKe, BLIMOMHAOT NpoLeaypbl o pas-
aeny 11 vunu npogomkatot no 10.4.

10.3.3 Ecnu npu noBTOPHOW NpoBepKe CUMbl TOKa BBIABMNEHO, YTO CKOPOCTb poTOopa OoTnuyaeTcs oT
0,240 KRPM 6onee yem Ha 0,005 KRPM, HacTpaneatoT NOBTOPHO CKOpocTb poTopa Ha 0,240 KRPM v peruc-
TPUPYHOT yCTaHOBMBLUEECS 3HAaYeHWe cunbl Toka. MpogomkatoT kannbposky B cootTBeTcTBUM C 10.4.

10.4 Mpoueaypa kanubpoBKn

Wcnonb3ys cooTBETCTBYOLLME Macna Ana kaxaown TeMnepatypbl UcnbiTaHus (CM. Tabnuuy 1), kannbpy-
toT CCS B cooTBeTCTBUM C TpebGoBaHuamu pasgena 11.
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MpumeuvaHnue 1—Tllonb3oBarenu annapatoB CCS 4/5 ¢ nporpammHbiM 06ecnevYeHnem, OCHOBAHHBIM Ha
DOS, ponxHbl NPOBECTU CEPUIO UCTIbITaHWI 06pa3LoB KanMBpPoBOYHbIX Macer. [NMonb3oBaTeny AOMKHLI PEMMCTPUPOBATL
3Ha4eHus1 BA3KOCTU U ckopocTy B VISDISK, utobbl paccumTath KOHCTaHTbl Kannbposku. MonyyveHHbie HOBbIE KOHCTaHTLI
BHOCSIT BpPY4HYI0 B dhaiin AaHHbIX KanmbpoBKK, NCcnonb3yemblii NporpammHbiM o6ecnevennem CCS. Mpu HeoGxoanmocTtu
o6palaloTcsi 3a NOMOLLLIO K MOCTaBLLmMKy npubopa.

10.4.1 Tpe6oBaHus K MaTpuLie KanUGPOBOYHOro Macna

[nga kaxxnon kanbpoBKk TeMnepaTypbl BbIOUpatoT U3 Tabnuubl 2 macso rpynnbl A, He MeHee Tpex Macen
rpynnel B u ogHo macno rpynnel C. BeibpaHHble Macna rpynnel B 4omKHbI UMEeTb paBHbIE AWMAaNa3oHbl BASKOCTHU.
Ha6op kanubpoBoYHbIX Macen AomKeH 6bITb 4OCTaTOUHBLIM, 4TO6bLI 06ecneunTb nonyyeHue 10 HaGopoB AaH-
HbIX, COCTOSILLUX U3 TeMrepaTypbl, CKOPOCTU U U3BECTHON BA3KOCTU AN onpeaenieHunsl BASKOCTU MO YpaBHEHUIO
kanmbposku no 10.5. Ana nonyvyeHns Tpebyembix 10 HAGOPOB AaHHBLIX aHANN3 KANMGPOBOYHOrO Macria MOXeT
6bITb BbINONHEH ABaxabl. Habop kanubpoBoYHbIX AaHHBLIX AOSMKEH UMETb He MeHee 10 HabopoB AaHHLIX NO
Kkanubpyemol TeMmnepaType, UMeloLLel paBHble AnanasoHbl BA3KOCTU KannbpoBovHbIX Macen. Heo6Gxoaumo
BBIMOSIHATL aHaNM3 B TEX XKe YCIIOBUSIX, YTO 1 NPU NepBOM aHanuse. Hanpumep, ecnv npn TemnepaTtype MUHYC
35 °C kannbpoBoYHas KpMBasi COCTOUT U3 AaHHbIX, NONYYEHHbIX NPU aHanuae Habopa o6pa3sLoB kKanMbpPoBoY-
HbIx macen CL080, CL100, CL120, CL140, CL160, CL190, To npu cnegyowemM aHanuae NPUMEHSIIOT TOT Xe
camblil Habop macen CLO8O, CL100, CL120, CL140, CL160, CL190.

Ta6nwuua 2— Habopbl kKanMBpPOBOYHLIX Macen B 3aBUCMMOCTU OT TEMMEPATYPbI UCNbITAHUSA

pynna A

Temneparypa (NPEANOUTUTENbHOE pynna B (ucnone3yiot He MeHee Tpex pynna C (ucrnonb3aytot
KanuBpOBOUHbLIX Macen 13 3TOW rpynnbl, 1 kanMbpoBOYHOE MACSo U3
ncnbITaHnA KanMbpoBOYHOE Macno Unm
1) PaBHOMEPHO pacnpeaeneHHbIX No BA3KOCTH) rpynnbi)
anbTepHaTuBHoe '’)

Mwunyc 35 °C | CLO8O nnm CL0O90 CL090, CL100, CL110, CL120, CL130, | CL190, CL220, CL240
CL140, CL150, CL160, CL170, CL200

Mwnyc 30 °C | CL100 nnm CL110 CL110, CL120, CL130, CL140, CL150, | CL250, CL280, CL300
CL160, CL170, CL190, CL200, CL220,
CL260

Mwunyc 25 °C | CL120 wnmn CL130 CL130, CL140, CL150, CL160, CL170, | CL320, CL340, CL380

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

Mwunyc 20 °C | CL140 unn CL150 CL150, CL160, CL170, CL190, CL200, | CL480, CL530
CL220, CL250, CL260, CL280, CL300,
CL320, CL340, CL380, CL420

Mwunyc 15 °C | CL190 unn CL170 CL170, CL200, CL220, CL240, CL250, | CL600
CL260, CL280, CL300, CL340, CL380,
CL420, CL480, CL530

Mwunyc 10 °C | CL250 unn CL260 CL260, CL280, CL300, CL340, CL380, | CL740
CL420, CL480, CL530, CL6800, CL680

1) W3 rpynnel A xenaTensHO NCNONb3oBaTh NPeANoYTUTENbHOE KaNUBPOBOYHOE MACHO.

10.5 YpaBHeHuMe KanuGpoBKKU

KomnbloTepHasn nporpamMmmMa npoBOANT PerpeccuoHHbIA aHanus KaﬂMGpOBOquIX AaHHBIX N0 Anana3oHy
YPOBHSA BA3KOCTU MPU KK 0N TeMmnepartype KaJ'II/I6pOBKI/I no cnegytolemy ypaBHeHuto

N-2 48,46, @

raem — Kaxyulascs BA3KocTb, Mla-c;
By, By, By — koathbuneHTsI perpeccum;
r— ckopocTb potopa, KRPM.
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10.6 YcnoBusi HaaeXHOCTU KaNnUGPOBKU

10.6.1 KoadduuueHT perpeccun, nokasaHHbIA NporpaMMHbBIM obecrneyeHneM, cCocTaBnAeT He MeHee
0,99.

10.6.2 KanubpoBouHble gaHHbIe ¢ OTKINOHeHneM bonee yem Ha 1,6 % oT cepTUhUUMPOBAHHOMO CTaH-
AapTHoro obpasLia BA3KOCTU OTCYTCTBYIOT. YKenaTtenbHo, 4Tobbl Bce OTKNOHEeHUs1 6binu meHee 1 %.

10.6.3 Ecnu oTknoHeHue boree Tpex 3Ha4YeHUn BA3KOCTU HEe COOTBETCTBYET 3ajaHHbLIM Npeaenam, To
NOBTOPAIOT KANUMOPOBKY A1s1 BbIBpaHHOW TemnepaTtypbl UCNbITaHUA. ECnv ans NOBTOPHOM KannbpoBKn, BbINO-
HAEMOW B TeueHue veTbipex pabounx gHen, UCnonb3yoT NOMHLIA Habop kanMbpoBoYHbLIX 0Gpa3LOB, TO BCe
AaHHble MOXHO BKIMIOYNUTL B pacyeT koadpuLneHToB perpeccuun. ECnn UcnbIThIBaloT TOMNbKO He BKNHOYEHHbIE B
pacyeT macna, Heobxo4UMOo BKIIOUUTL B pacyeT ABa kannbpoBOYHBIX Macrna us npeabiayLero UCnbiTaHns.

10.6.4 Tpu TemnepaType UCMbITaHUA pe3ynbTaTbl KANMMBPOBKU criegyeT NofyyYaTb NO BO3MOXHOCTU B
TeyeHne oYeHb KpaTKoro oTpeska BpemeHW. Ecnun Bpems oT Havyana 0 3aBepLueHus KanubpoBky Npu gaHHON
TemnepaTtype cocTtaBnsieT bornee yeTblipex pabounx AHen, Nonb3oBaTenb AOMKEH BKIIHOYUTL pe3ynbTaTbl
KanMbpoBKW C UCMOMb30BAHUEM OHOTO UMM ABYX NEPBLIX KaNMBpoBOYHBLIX Macen. 3To o6ecneunt paboTy npu-
6Gopa npu Tex Xe ycrnoBusiX, Kak NepBoHavarnbHble. Ecnv nonb3oBatens perynsipHo A0NonHATENbHO BHOCUT
KanubpoBOUHbIe AaHHBIE B XKypHas KanubpoBKY, YeTblpeXaAHEBHLIA Nepuos He MPUMEHSIIOT.

10.6.5 Habop gaHHbLIX KanMbpPOBKK Npy TeMnepaType UCMbITaHWsi JOIDKEH cofiepXaThb He MeHee 10 3Ha-
YeHUI, pacnpedeneHHbIX B UMEIOLLIEMCA B pacnopsbkeHUU BSISKOCTHOM KanubpoBOUYHOM AuanasoHe nocne
UCKITIOYEHMUs BbiNagatoLnx 3Ha4YeHNA.

11 lNpoBeaeHue ncnbiTaHUA Ha aBTOMaTU3NpoBaHHoM CCS
¥ aBTOMaTM3nposaHHom CCS c aBTocamnnepom

11.1 MomewanT B eMKOCTb BMECTUMOCTLIO 60 cM3 He MeHee 55 cm3 ucnbityemoro obpasua.

MpumeyaHue 2— [NpynpuMmeHeHnn agantepa Anst Manoro konuyecTea 06pasua UHCTPYKLUMK, UNOXKEHHbIE
B NPpUIoxeHun X3, 3aMeHsI0T MHCTpyKuusimm B 11.1—11.3.

MpumeyaHwune 3— [pynpumeHeHun aBTocammnnepa cnegsaT, YTobbl CKIAHKM NOAXOANINU K NOTKY AnsA o6pas-
LIOB U TPYGKM 4N BNpbICKa He A0CTUrany AHa KOHTeWHepa, T. K. 3T0 No3BonuT n3bexarts nonaganus nio6oro ocagka B anna-
par.

11.2 NoeHTUhMUMpyOT NCNbITyeMblin obpaseu U TemnepaTypy(bl) UCNbITaHWUA ANSA HEro.

11.3 [Onsannapara c aBToMaTu4eckon nogadeit obpasuos nosTopsoT npoueaypbino 11.1111.2 go tex
nop, NoKa Bce CKMAHKM ¢ obpasuamm He 6yayT HaxoauTbCsA Ha NOTKe U pe3ynbTaThl He 6yayT BBeAeHbl B MaTpu-
Lbl UCNbITAHWUS HA KOMNblOTEpPE.

MprumedaHune 4 — PekomeHAYeTCA NCNbITLIBATbL KOHTPONBHOE MACNO C KaXablM HAGOPOM 06pa3LoB.

11.4 Cnefys MHCTPYKLMAM CUCTEMBI NporpammHoro obecneveHns, ucnbiToiBatoT o6pasel,. Bo Bpemsa
ncnbiTaHus annapat 6ygeT oxnaxaatb obpaseL, NpUMepHO A0 TeMnepaTypbl UCNbITAHUA U NoAAePXKUBaTbL ee B
TeyeHue 180 c. Mocne BblAEPKUBaHWUA HAYHETCA BpalleHue poTopa U ByaeT 3aperncTpupoBaHa ero CKopocTb,
HO AN pacyeTa BASKOCTM UCMONb3YIOT TOSIbKO CPEAHIO CKOPOCTb B MHTEpBarne BpeMeHU ucnbiTaHua ot 55 o
60 c.

MpumedyaHune 5— Hoebii 06pasey aBTomaTUHECKN 3aMeHNT NpeabiayLmi UcnbITyembl o6paseul B BUCKO3U-
METPUYECKOW A4eike 6e3 ucnonb3osaHua pacteoputens. KoHTponupyloT Temnepatypy u paboty asuratena CCS ¢
NoMoLLb KOMIbloTepa. Ha akpaHe komnbloTepa o ToGpaxaloTcs pe3ynbTaThl U3MepeHUsi CKOpPOCTV poTopaw pacqeTa Ba3-
KOCTW MCMbITYeMoro obpasiia.

11.4.1 Tpu NpUMEHEHUN KOHTPONBHOrO Macna pesynbTaTbl CHUTAOTCA COMHUTENbHLIMW, €CAU OHK
BbIXOAAT 3a Npeenbl 0KnaaemMoro 3Ha4eHusi BocnponssoaumocTtu. Ecnv ato Bo3HukaeT npu Asyx nocneaosa-
TeNbHbIX U3MEPEHUSIX, TO MOBTOPHO NPOBEPSAIOT CKOPOCTL BpalleHust potopa ¢ macriom CL 250 npu temnepary-
pe MmuHyc 20 °C. Ecnu ckopocTb BpalleHua potopa otnudaetca ot (0,240 + 0,005) KRPM, nccneayot n
YCTPaHSOT NPUYUHY OTKIOHeHUs1. Bo3MoXHO, HeobxoaMMa NoBTopHas kannmbpoBka.

12 MpoTokon ucnbiTaHusA

B npoTokomne UCNbITaHWA 3arnucbIBaOT PacCYUTaHHYO BA3SKOCTb W Temnepatypy, oTobpakaemyto Ha
MOHUTOpE KOMNbLIoTEpPA.
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13 lNpeun3snoHHOCTb U cMeLleHne

13.1 Mpeuunsuonnoctu )2

Mpeun3noHHOCTb HacTosILero MeToga UcnblTaHus ¢ npuMeHeHnem CCS-4/5 (annapatbl € KOHTaKTHbIM
oxnaxgeHueM), UCTofb3YIoLLEero cMcTeMy nporpaMmmHoro obecneveHus Bepcun 4.X Unu BelLLE U C TPUMEHEHU-
em CCS-2050/2100 (TepMoanekTpuyecky oxnaxgaemble annapartbl), UCNOMb3YOLLMIA MOAY b CUCTEMbI NPO-
rpammuoro obecneyeHust ViscPro CCS ansa cepun 2100, onpeaeneHHas cTaTUCTUHMECKAM UCCedoBaHUEM
MexnabopaTopHOro ncneliTaHus Nno TemnepaTypHomy AnanasoHy oT MuHyc 20 °C go muHyc 35 °C n guanasoHy
BsiskocTM oT 2700 o 15000 mla - ¢, Ans Kkaxkaoro annapata npuseaeHa HUKe:

MoeTopsiemocTb, % BocnpoussoaumocTts, %
Annaparbl ¢ NOCTOSIHHBIM OXNaXaeHnem 31 7,3
TepMoaneKkTpuyeckn oxnaxgaemMble annaparbl 1,5 6,0

13.1.1 MNMoBTOpAEMOCTb (CXOAUMOCTDL) r

PacxoxaeHve mexay pesynbTatamy nocnenoBaTefibHbIX UCNbITAHUIA, NOAYYEHHBIMU OQHUM U TEM Xe
onepaTopom Ha O4HOW 1 TOM Xe annapaTtype B MOCTOAHHO AeUCTBYIOLLMX YCNOBUSIX HAa MAEHTUMHOM nccneaye-
MOM MaTepuarne B TedeHue ANUTeNbLHOro nepuoaa BpeMeHu npyu HopMansHOM U NPaBUbHOM BbINOSIHEHUW
MeToAa UCNbITaHUA, NPeBLILLAET 3HaYeHUs, ykasaHHble B 13.1, Tonbko B 0gHOM cnyyae us 20.

13.1.2 BocnpousBogumoctb R

PacxoxaeHue Mexay ABymMA e4AUMHUYHbIMUA U HE3aBUCUMbIMU pe3ynbTaTaMu, NonyvYeHHbIMU pasHbIMA
onepartopamu, paboTatoLmMMun B pasHbiX labopaTtopusix, Ha MOEHTUYHOM nccnegyemMom Mmatepuane B tTe4eHne
ONUTeNnbHOro nepunoga BpeMeHun, MoXeT NpeBbillaTh 3Ha4YeHUd, yKasaHHbIe B 13.1, TONbKO B 0AHOM cny4vae us
20.

13.2 CywHocTb MexnabopaTopHoOro uccrieAoBaHusA

B mexnabopaTtopHoMm wnccrnefoBaHuM NpuHumanu ydactne 13 naGopaTopuit, KoTopble UCNonb3oBa-
11 TepMoareKkTpUdeckun oxnaxaaeMblX arnnapaTos U BOCEMb annapaTtoB ¢ KOHTaKTHbIM OXNaXaeHuemM, oLe-
HMBaOLWMX 12 MOTOPHBIX Macen € BA3KOCTbIO B AuvanasoHe oT 2700 go 15000 mlla ¢ npu Temnepartypax
ncnblTanns ot muHyc 20 °C go MuHyc 35 °C. Bece nabopatopun ucnonb3osanu annapaT ¢ porpaMMHbIM obec-
neyveHnem Bepcun 4.X N Bbile AN NpuBopoB C KOHTAKTHBIM OXMaXaAeHWeM Ui ¢ MOAYNEM CUCTEMbI MPo-
rpammHoro obecneveHust ViscPro CCS Ana usMepeHus kaxylleics BsaskocTu. B To Bpemsi kak B kavecTBe
ncnelTyemblx o6pasLoB He UCMoNb3oBanMck 6a3oBble Macna, KannmbpoBKy MPOBOANIN, UCTIONb3Ys B Ka4YeCTBe
KanMbpoBoYHbIX Macen 6a3oBble Macna.

13.3 CmelueHue

CwmelleHue Mexay Ka)KyLIJ,EVICﬂ BA3KOCTbHO 06p63LI,OB, N3MepsieMoi ¢ NpUMeHeHUeM annapaToB C KOHTaK-
THBIM OXNaXKaeHneM, U TepMOITEKTPUYECKM OXNaxKJaeMblX annapaToB, He YyCTaHOBMEHO.

R MoaTeepxpaowme AaHHble xpaHsitTca B wrab-keaptupe ASTM u goctynHbl no 3anpocy Research Report
RR:D02-1459.

2 MoaTteepxpaowme AaHHble xpaHsitca B wrab-keaptupe ASTM u gocTynHbl no 3anpocy Research Report
RR:D02-1653.
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MpunoxeHuna
(cnpaBoyHbIe)

X1 NpoBepeHue UcnbITaHUA Ha py4HoM annapaTte CCS

X1.1 Annapatypa

X1.1.1 Py4Hom annapart ccs"), cocrosiwmii na 3MeKTPOMOTOpa NOCTOAHHOIO TOKa (d¢), NPUBOAALLErO B ABUXEHWE
poTOop, Haxo4AWMIACA BHYTPU cTaTtopa, AaTyvka CKOPOCTU BpalleHunst poTopa Uy TaxoMeTpa, U3MepsitoWero CKopocTb
BpaLLeHWA poTopa, amnepMeTpa noCTOSHHOIO TOKa U LKA bl TOHKOW PerynupoBKM KOHTPOA TOKa, CUCTEMb! KOHTPOMN A TEM-
nepaTypel cTatopa, nogaepxvsawen tTemnepaTtypy B npegenax+ 0,05 °C ot 3agaHHoOM TemnepaTtypbl M LMPKYALMOHHO-
ro Hacoca Ans xnagareHTa, COBMeLLLEHHOTO C CUCTEMOW KOHTPONA TemMnepaTypb!.

X1.1.2 Kann6poBOUHLIN TEepMNUCTOP

JaTtuuk, ycTaHaBnuBaeMbIi Y BHYTPEeHHel NOBEPXHOCTU cTaTopa Ans NoKa3aHusi TeMnepaTtypbl UCMbITAHWA.

X1.1.3 CucTtema oxnaxaeHus

XonoannbHUK NS XUAKOro xnagareHta Heobxoaumm Ans noggepXaHus TeMmnepaTypbl XxnagareHta He MeHee, Yem
Ha 10 °C Huxe TemnepaTtypbl ncnbiTaHus. [NpegnoYTMTensHO MeXaHNYeckoe oxnaxaeHne, Ho JOMNYCKaeTCa NPUMEHATb
cucTeMbl ¢ cyxum nbgomM. CoeguHutensHble wnadrm mexay annapatom CCS u xonoaunbHWKOM AOMKHbI UMETb MUHU-
MasbHYH ONIMHY Y XOPOLLYHO TENMOU30NALUIO.

X1.1.4 Cnepyet 06ecneyumnTb XOPOLLMIA TENMOBOW KOHTAKT MeXdy TeMMNepaTypPHbIM 4aTYMKOM U TENTIOBLIM KaHANIOM
craTopa. TennoBow kKaHan Nepuoanyecky O4MLLAT M NOMELLAIOT B HErO Kano TEMNOHOCUTENS C BbICOKUM coaepXaHueM
cepebpa. PerynupyoT v ycTaHaBnmuBaloT TeMnepaTtypy XnagareHTa B BUCKO3UMETPUYECKON siuelike He MeHee yemHa 10 °C
HWXe TemnepaTypbl UCMbITAHUS.

X1.1.5 XnapareHT, 06e3BOXEHHbLIN MeTaHoN

Mpwu 3arps3HeHnn meTaHona BoAoN BcneacTeme paboThel B YCNOBUSIX BbICOKON BNaXHOCTU €ro 3aMeHsloT 06e3B80-
EHHbIM MeTaHOMNOM C Uenbio obecneveHns NOCTOSAHHOMO KOHTPOIS TemnepaTypbl, 0COBGEHHO NPU OXNAXAEHUN CyXUM
NbAoM.

X1.1.6 LnpkynsaunoHHbIN Hacoc ans meraronal) (Toneko ans py4Horo annaparta CCS) — ans umpkynaumm Tenno-
ro MeTaHona 4yepes craTop, 4tTobbl ynpocTnTh CMeHy 06pasua u cnocobCTBOBaTL MCNAPEHUIO UNCTALLMX PACTBOPUTENEN.

X1.2 PeakTuBbI M MaTepuanbl
X1.21 AueToH

MpenynpexaeHne — OnaceH. YpeasbiHakiHo BocnnameHsem. [Napbl MOryT cTaTb NPUHYUHON NoXapa.

X1.2.2 MeTaHon

MpenynpexaeHne — OnaceH. Bocnnamensem. MNapbl BpegHsbi.
X1.2.3 BeH3unH-pacTBOpUTEND

Mpenynpexaenne — MNapbl CxUraHns BpegHbl.

X1.2.4 KannbpoBo4Hble macna

HbloToHOBCKME Macna ¢ HU3KOW TemnepaTypon NOMYTHEHWS!, U3BECTHOMN BSIBKOCTHIO U 3aBUCUMOCTbIO BSI3KOCTH OT
Temnepatypbl. MpnbnuanTenbHblie 3Ha4YeHN BASKOCTU NPY ONpeaeneHHbIX TeMneparypax npueegeHs B Tabnuue 1 Hacto-
SILLEro CTaHAAPTA; TOYHbIE 3HAYEHNA BA3KOCTU NOCTABNAITCSA C KaXKAbIM CTaHAAPTHLIM 06pasuom.

X1.3 Mepbl npeaoCcTOPOXHOCTHN

X1.3.1 MNpupaboTe ¢ MeTaHONOM, aUETOHOM U 6EH3MHOM-PaCcTBOPUTENEM HEOOXOAMMO NPUMEHSITH COOTBETCTBYIO-
e mepbl 6€30NacHOCTY, T. K. YKa3aHHble BELWECTBA TOKCUYHBI U BOCTINIAMEHSIEMBI.

X1.3.2 MNpwu yTedke meTaHona n3 annaparypsl ee yCTpaHsaioT nepeg NpoAoIDKEHNEM UCTIbITAHUS.

X1.4 Kann6poska py4Horo annapata CCS

X1.4.1 MNpwu 3anycke HoBoro npubopa, 3ameHe Nobon HacT¥ BUCKO3UMETPUYECKOW SIUENKM UITM KOMNOHEHTAa Npu-
BOAHOIO MEXaHU3ma (ABuraTens, npuBoaa, TaxomeTpa-reHeparopa u T. 4.) onpegensiioT Heo6xoauMyLo cuny Toka ABura-

Tens. CHavana exemecsqHO NepenpoBepaIoT cuny Toka npueoga (kak onucaHo B X1.4.2) o T1ex nop, rnoka oTKNoHeHue
nokasaHum cunsl Toka He 6yaeT menee 0,020 A, 3atem — oauH pa3 B 3 mec.

R EavHcTBeHHBIM npousBoguTenem annaparta B Hactoswee Bpems siBnsietca Cannon Instrument Co., State
College, PA 16804. Website: www.cannoninstrument.com.
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X1.4.2 OnpeneneHne cunbl TOKa npuBoaa

BcrasnsaioT witekep TaxomeTpa BrHeano « CALy. McnbiTeiBaloT cTaHAapTHLINM 06pasel ¢ BsiskocTbio 3500 mlMa-c npu
Temnepatype muHyc 20 °C B cooTBeTCcTBUM ¢ TpeboBaHuamu pasaena 11 Hactosiwero craHpapta. [pu pabotaiowem asu-
rarene ycTaHaBNMBAIOT HA WKane nokasaHue ckopoctu (0,240 + 0,010) eanHunu, perynmpys cuny Toka. 3HaueHue curbl
TOKa AOMKHO 6bITb MOCTOSIHHBLIM MPY NOcNeayWMX kanubpoekax u ucneiTaHusx obpasua nNpu Bcex Temneparypax. Ecnu
cuIy Toka He06X0AUMO N3MEHUTB, COXPaHWUB NPU 3TOM NoKa3aHue ckopocTu, pasHoe (0,240 + 0,010) eauHnu Anst ctaHaap-
THOro macna esskocTbio 3500 mla - ¢ npu Temnepatype muHyc 20 °C, npoBoAasiT NOBTOPHYIO kKanubpoeky npubopa nnm no
npueeaeHHon B X1.4.3.

X1.4.3 MpoBeaeHune KanMbpoBKM

Ona kaxgoi TemnepaTtypbl UCNLITAHUS NPOBOAAT KanMBPOBKY, UCNonb3ysl Macna, nepeyncrieHHole B Tabnuue 1
HACTOSIWero cTaHaapTa Npy ToN XXe TemnepaType, B COOTBETCTBUM C YKA3aHUSAMU, NPUBEAEHHBIMU B X1.5.

X1.4.3.1 MNpu ncnonb3oBaHWM XUOKOCTEN C y3KMM AUana3oHOM BS3KOCTU UCMOMNb3YIOT HE MeHee TPexX KanmbpoBoy-
HbIX Macen, Mana3oH BSI3KOCTEN KOTOPbIX COOTBETCTBYET UCTIbITYEMbIM Macram.

X1.4.4 MNoparoTroBka KaNMOPOBOYHON KPNBOW

B norapndmuyeckoi cucteme KOOpAMHAT UK Ha cneLmanbHOM MUIIIMMETPOBON Gymare HaHOCAT 3HaYEHUS BSI3KOC-
TU KanUBPOBOYHBIX Macen Kak (hyHKLMIO NOKa3aHWUIM CKOPOCTU M YEPTST NNaBHYI0 KpuBY10. CneayeT oveHb TwaTenbHo Yep-
TUTb KPUBYIO MO HAMeUeHHbIM ToukaM. HeGpexHoe ncnonb3oBaHue KOMMEPYECKUX KPUBbBIX MOXET NPUBECTU K OLLMGKaM.
TunuuHas kpuBasi npueeaeHa Ha pucyHke X1.1. B kavyecTBe anbTepHaTUBHOIO METOAA AAHHOMY rpacn4eCcKOMy UCNONb3Y-
10T ypaeHenmne no X1.4.4.1.

BsskocTtb, cll
0,05 006 008 0,1 015 02 03 04 05 06 07 08 08 10
15000 15000
12500 12500
10000 10000
9000 9000
8000 8000
7000 2
6000 = i
5000 SEieesi
4000 £ 4000
3000 i 3000
2500 2500
2000 2000
1500 1500
1002 1000
05 006 008 0.1 900 900
800 800
700 700
600 600

500 00

5
0,15 0,2 0,3 0,4 0,5 06 07 08 09 10
MokazaHus uHAMKaTOpa CKOPOCTU

PucyHok X1.1 — TunnuHas guarpaMmma KanuopoBku
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X1.4.4.1 AnbTepHaTUBHbIE pe3ynbTaThl KaNMGPOBKKU, NONYYEHHbIE MO YPABHEHWIO
KanuGpoeouHble gaHHbIe MO orpaHnyYeHHOMY ANanasoHy BASKOCTW ONpeaensiioT no cneayowen hopmyne

"=BWO+B1 BN, (X1.1)

rge n — BA3KocTb, Mla - ¢;
By, B4, By — KOHCTaHTbI, OnpejerneHHble NPy UCNbITaHM He MeHee Tpex KanmbpoBOYHbLIX Macer;
N — Habniogaemoe nokasaHue nHaukartopa ckopoctn, KRPM.
X1.4.4.2 Mpw nanuuum Gornee Tpex nap AaHHbIX AN onpeaeneHus 3Ha4YeHn KOHCTaHT By, B4, By 3TU AaHHbIe noa-
BEpraioT perpecCUoHHOMY aHanuay rno creylowemy ypaBHeH o

nN =B, + (ByN) + (le\fz). (X1.2)
X1.4.5 Ecnu pesynbTaTtbl NPOBEPOUHbIX UCTBITaHWI KanuBpOBOYHOIO Macna He nonagaioT B npegens! +5 % aHave-

HUIA, pPacCYMTaHHbIX NO KanMbpoBOYHOW KPMBOM, €L11e Pa3 NPOBEPSAIT KaNMBPOBKY TEMNEepaTypPHOIo Aartimka unv npoBoasT
NMOBTOPHbIE UCNbITaHWS KANMGPOBOYHbBIX Macen.

Mpumevanue X1.1 — Kaxagon Temneparype UCNbITAHUA COOTBETCTBYET OTAENbHAA KPUBAA UIK OTAENbHOE
ypaBHeHue. Ecnn kannbpoBoYHble faHHbIe Ans AByX unn 6onee Temnepartyp COOTBETCTBYIOT OAHON KPUBOW UITN YpaBHE-
HUIo 6e3 OTKNOHEHUS, 3TY KPUBYIO UITM YPaBHEHWE MOXHO UCMOINb30BaTh ANA 3TUX TemnepaTtyp.

X1.5 NpoBepeHne ncnbiTaHnAa Ha py4yHom annaparte CCS

Mpumedatune X1.2 — Bo Bpemsi ucnbiTaHusi o6ecneymBaoT nepeMeMBaHne XxnagareHTa B OXNaxaaioLen
6aHe. HecobniogeHne 3Toro ycrnoBusi NPUBOAUT K 60MbLLIMM Nepenagam TeMnepaTtypel B oxnaxgatowei 6aHe. 3mm nepe-
najbl OKa3blBaOT BNMSHUE HA TeMnepaTtypy o6pasLa u CHKaT NoKasaTernv NpeLum3noHHOCTU M3MEPEHUIA BA3SKOCTH.

X1.5.1 BbiBoAAT KanMbpoBOYHOE ypaBHEHME UMK CTPOST KpUBYIo (cM. pasgen 10 HacTosAwero ctaHgapra). Mepen
Havanom ne6on cepum onpegeneHni NpoBepsitoT paboTocnocobHOCTL annapaTypbl, UCMLITEIBAA HE MEHee OAHOTo Kanub-
POBOYHOrO Macna npyv Kaxaou 3agaHHon Temnepartype. Ecnv cuna Toka npusogHoro MmexaHmsma gns KanmbposoYHoOro
macna, ucnonb3yemoro Ansi NpoBepku kannbposku (cM. Tabnuuy 1), otnnyaeTcs 6onee yem Ha 0,005 A oT 3HaueHuA, onpe-
AeneHHoro no X1.4.2, NOBTOPHO yCTaHaBNMBAIOT CUIY TOKa, Mony4veHHyio no X1.4.2, yepes 15 c. Korga pacxoxaeHne name-
peHmns BA3KOCTN KanMbpoBOYHOIroO Macria oT ero cepTunLUUpoBaHHOrO 3Ha4eHWs1 NpeBbIwaeT +5 %, NpoBoaAT NOBTOPHOE
ucnbiTanue. Mpu noaTBepXXOeHUM pe3ynbTarta NPoBOAsT NOBTOPHYIO kKanubpoeky no X1.4.3.

MpumeyaHue X1.3 — [ns nonHoi NpoBepku BCETo pexxmma paboThl C YacTbiMM MHTEPBAaNamm (€XXeMeCa4HO)
pekoMeHayeTcsl NPMMEHeHNe KOHTPONbHOFO Macna UNu aHanornYHOro cTaHAaapTHOro o6pasua.

X1.5.2 B 3anpaBouHyto TpyOKy NuneTKow (rnasHoi NUNETKON) BBOAAT UCMbITYeMbIl obpasel. YA0CTOBEPSIOTCS, YTO
UCMbITYEMbIN 0Opa3eL, 3arnosHseT 3a30p MeXAy POTOPOM M CTATOPOM € M3GLITKOM XWAKOCTU HaZ POTOPOM, YTOBEI NONHOCTBLIO
3anuTb Yawy. [MpoBopavnBaloT poTop pyKom, 4Tobbl obecneunTs Nydllee pacnpeaeneHwe o6pasua Mexay poTopoM 1 CTaTo-
pom. MonHOCTLIO 3aNONHSAIOT 3anpaBoUYHyo TPYOKY M 3aKpbIBaIOT e pe3MHOBOM NPoBKon; Npyu nchbiTaHum o6pasuoe macen,
obnagatolumx BbICOKMMM BS3KOYNPYrMMKM CBOMCTBaMKM, NpobKy, NpW BKMIOYEHWM ABUraTens cnegyet NnoTHO NpuxaTh
(X1.5.2.2), utobbl NpeaoTBpaTUTL BhiTaNKMBaHWe 06pa3uomM Npobku n3 TpyOkv 1 nocneaytoLlee BbiTekaHue obpasua na pabo-
Yeli obnacTn BUCKO3UMeTpu4eckom sqeliku. CrnieumanbHasi MeToavka ans Takmx o6pasuos nprvBegeHa B NpunoXeHun X2,

MpumMmeyaHune X1.4 — BA3KOCTb HEKOTOPbLIX Macen MoXeT OblTb 4OCTATOYHO BbICOKOV NPW KOMHATHOW Temne-
paType, 4TO 3aTpyAHsIET NonagaHue macna B 3a30p Mexay poTopoM v ctaTtopom. Ecnv kmHemaTuyeckas BaskocTb obpasua
Macna npu TemnepaTtype okpyxawowweii cpeasl npeebiwaet 100 mm2/c (cCT), To nepen 3anonHeHneMm sHenkn obpasel
HarpeeatoT 4o Temnepatypsl He 6onee 50 °C.

X1.5.2.1 BkniovaoT KOHTPONb TEMMEpaTypsbl M NOAAINT XNaJareHT Anst oxnaxaeHus ctatopa. [ins obecneyeHus
ONTUMAanbHOIO KOHTPON S TeMnepaTypbl cnegyoT pekoMmeHgaumam X1.1.3 n X1.1.4. OTmeuarot Bpems nogayuv noToka xna-
JareHTa (CeKyHaAOMepOM Iu ApYrMMm yCTPONCTBOM y4eTa BpeMEHW B CeKyHAax). KOHTponbHas Temneparypa JormkHa ObiTb
gocturHyta 3a 30—60 ¢ npy Temnepatypax ucnsiTannsa o muHyc 20 °C n 3a 60—90 ¢ npu TemnepaTtypax NcnbiTaHusi 40
muHyc 30 °C. Ecnv 8T1 npeaensl He BbIAEPXUBAKOTCSH, TO 3aMEHSAOT XONOAHbIM MeTaHon (X1.1.5) unu perynupyroT ero rem-
nepaTypy. Hynesoe nokasaHue Ha UHAVKaTOpe TemrnepaTypbl M LUKITMYECKOE KOHTPONMpPOBaHKe NOTOKa XNnajareHTa noka-
3bIBaIOT, YTO TEMMNEPATYpPa NCMbITaHUsl 4OCTUIHYTA. YCTaHaBNUBAOT CTPENKY U3MepuTensHoOro npubopa HeMHOro rneeee
Hyn s, 4ToGbl MOCNe Ha4ana BpalleHusi poTopa noTpeboBanack MYHMMAarbHas 4ONONHWTENbHAS PErynvpoBKa TemMmnepary-
pbl NCMbITAHWSA.

1) Ecnu Heobxoaumoe 3Ha4deHue TeMnepaTtypbl yCTaHaBNMBAeTCA MedfIeHHee, YEM yKa3aHO Bblle, 3aMeHsIoT
xonoaHbii metanon (X1.1.5) nnu cHuxatoT ero Temnepatypy (X1.1.5).

2) EcnukoHTponbHas TemnepartypaocTuraetcs bbicTpee, Yem yKasaHo Bbllle, MOBbILLAT TEMNepaTypy XONnoaHo-
ro MeTaHona, 4to6bl 06ecnevnTs HopMarnbHbIR XO4 UCTIbITaHKS.

X1.5.2.2 BkntovatoT npreog poTtopa vepes (180 + 3) ¢ nocrne BKIIOYEHUsI NOTOKA XMnagareHTa.

X1.5.2.3 BcraBnsioT wtekep TaxoMmeTpa B rHe3fo « CAL» v pernctpupytoT nokasaHue npubopa namepeHusi CKopoc-
TW cpasy nocne BKIYeHus asurartens. bbicTpoe cHUXeHWe NokasaHui TaxoMeTpa He MeHee Yem Ha 5 % Huxe camoro
BbICOKOTO 3Ha4YeHUs ykasblBaeT Ha Hanmune B N3MePUTENBHON siuelike ocTaTkoB pacTeopuTtens. KonebaHue nokasaHuim
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TaxomeTpa MOXET TalkKe NPOU3ONTU B pe3ynbTaTe NNOXoro TennoobmeHa (Ha |uTo ykasbiBaeT fatumk TemMnepaTtypbl), yaile
BCErO BbI3blBAEMOro NNOXUM TENIIOBLIM KOHTAKTOM MEXAy TEMMOBLIM KaHaNoOM craTopa u TepMucTopom. B Takmx cnyvasx
npeKkpawanT ucnbiTaHne, yaansaiot obpaseu n NpoBoasaT O4NCTKY usmeputenbHom suerkmn no X1.5.3. NosTopsiot npoueny-
py Ha ceexem obpasue, HaumHas ¢ X1.5.2.

X1.5.2.4 PernctpupyloT nokasaHue taxomeTpadepes (60 + 5) c nocne 3anycka potopa, OLeHMBas NoKa3aHne n3me-
putenbHoro npu6opa ¢ TouHocTbio 1/10 0T HaumeHbLero agenexHus npubGopa ans aHanoroporo Npubopa, ecnm He NPUMeHst-
10T UMhpOBON N3MEPUTENBHBIN NPUMGOP. BuikniovaloT NpUBoA poTopa U NPEKpaLwainT nogady XxnagareHra.

X1.5.3 Ounwaiot annapar CCS cnegylowmm o6paszom.

X1.5.3.1 Bo Bpemsi ounCTKM Tennbiti MeTaHon (Npu Temnepatype ot 35 °C a0 45 °C) gomkeH LMpKynMpoBaTh BOKPYT
craTopa. MNogavy Tennoro metaHona NoAAePXUBaIOT A0 3aBeplueHust npoueaypel no X1.5.3.2. lonyckaeTtca npoBoanTb
nogadvy xnagarextano X1.5.3.3.

X1.5.3.2 Cobniopasi Mepbl NPegoCTOPOXHOCTU, UBMEPUTENBHYIO AYENKY MOIOT cHauana 6eH3nHoM-pacTBopuTe-
nem, a3aTtem — aueTOHOM, MOCHEe YEro CyWwarT C NOMOLLLIO BakyyMa. 3aTeM NPOBOPaYMBAaIOT POTOP HECKOINBKO Pa3 PyKon U
BU3yanbHO y6exxaatoTcs B TOM, UTO 3230p MexXAy POTOPOM M CTaTOPOM OUULLEH U BbICYLLEH.

X1.5.3.3 B kavecTBe anbTepHaTUBbI ICNONb30BaHMI0 pacTBopuTenen B X1.5.3.1 n X1.5.3.2 sanueaiot 30 cm3 cre-
AyloLero o6pa3ua gna cMbiBaHUS NPeabIAYLWEro, NOCMe Yero 3anvMBeatoT B s4einKy HOBbIN ob6paseu no X1.5.2.

X1.5.4 OcraensoT B Nnpubope nocnegHuin obpasey, U3 UCNbITyeMol cepumn obpasuoB, 4ToObl NpegoTBpaTUTh
nonomky npubopa npu cnyvyanHom BknioveHuu. Kpome Toro, nocnegHui obpaseu MoxHO MCMNonb30BaTh 4N NEPBON CEPUN
ucnbiTaHui nocne HepaGoyero nepuoaa, |UTo AaeT BO3ZMOXHOCTb 3NEKTPOHHbLIM AeTalnaM 1 ABUraTesio 4o0CTUYb TeMnepa-
TYpbl UCNBITAHWA NpY paboTe ¢ ke NoMeLLeHHbIM 06pa3uomM. Mpu 3anycke HOBOW cepun UCTNBITAaHWIA AaHHbIE MHAMKaTOpa
CKOPOCTM NO 3TOMy 06pasLy He PerMcTpupytoT.

X1.6 MpoTokon ncnuiTaHna Ha pyvyHom annapate CCS

X1.6.1 PaccunTbiBaloT KaxyLLylCsi BA3SKOCTb UCTbITYeMoro obpasua e mlla- ¢ no kanubpoBoyHon kpuBow (X1.4.4)
unv no ypasHenmio X1.1 (X1.4.4.1).

X1.6.2 3anucbIBaloT 3HAYEHNE KaXyLWENca BA3KOCTH, onpegeneHHoe no X1.6.1, ctouHocTeio go 10 mlMa-cn temne-
paTypy NcnbITaHuS.

X1.7 MNpeun3noHHOCTb N CMelleHne

X1.7.1 Mpeumanonnocts!)

Mpeumn3anoHHOCTb HAaCTOSALLErO MeTOAA UCMBITAHUS C UCNONb30BaHWeM py4HOro annapata CCS-2B (pyuHoii), onpe-
JeneHHasi CTaTUCTUYECKUM UCCNeAoBaHMEM pe3ynbTaToB MexnabopaTopHbIX UCMbITAHUI B TEMNEPaTYpHOM Anana3oHe
oT muHyc 5 °C go munyc 30 °C u anana3sone Bsizkoctu ot 1560 go 10200 mlMa- ¢, cnegytowas.

X1.7.1.1 ToBTOpPsSIEMOCTL {CXOQUMOCTD) I

Pacxomp,eHme Mexay nocneagoBarernbHbIMU pe3yrnbTataMn UCnbiTaHns, NoNnyvYeHHbIMM OQHUM U TEM Xe onepaTo-
pPOM Ha OJHON W TOW Xe annapaType B NOCTOSIHHO ASUCTBYIOLWMX YCITOBUSIX HA UAEHTUYHOM UCCneayeMoM maTepuwarne B
TeYeHue ANMTenbHOro Neprnoaa BpeMeH  Npy HOPManbHOM U NMPAaBUINBHOM BbIMOSTHEHUU HACTOSILLLETO METOAa UCTIbITaHuUS,
npeBbILLaeT creayoWme 3Ha4YeHns TONbKO B O4HOM crydae u3 20:

NoBTOPSAEMOCTb r = 5,4 % OT CpefHero 3Ha4YeHwms. (X1.3)

X1.7.1.2 BocnpouspoanumocTb R

Pacxom,qume Mexay ABymMs eauHUYHbIMU N HEe3aBNCUMbIMKU pe3ynbTatamMu, Nnony4yeHHbIMM pa3HbiMKU oneparopa-
My, paboTaloWwmmMmy B pasHbix nabopatopusix, Ha UAEHTUYHOM UCCiedyeMOM MaTepuarne B Te4eHue ANuTernsHOro nepuoga
BPEMeHW, NpeBbIWaeT cheytowme 3HaueHUs TONbKO B O4HOM criyyae us 20:

BOCMpoun3BoaMmocTb R = 8,9 % OT cpeaHero 3Ha4eHus.. (X1.4)

X2 CneunanbHaa MeToAUKa UCMLITAHUA Macen ¢ BbICOKUMU BA3KOYNPYrMMu CBOMCTBaMM
Ha pyYyHoM annapate CCS

X2.1 TMpuwucneiTannm Ha pydHom annapate CCS npu HU3KON TemnepaTtype NcnbiTyemble 06pasLibl MOryT XapakTepu-
30BaTbCsl pa3HbIM NOBEAEHNEM, NO3TOMY HEOBXOAMMbI NpoLeaypHble U3MeHeHus1. HekoTopblie 06pasLbl Mpu 3anycke npu-
BOAA pPOTOpa 3aKpy4MBalGTCA BOKPYr Bana potopa B Buae cnvpanu. Ecnv obpasey nogHvMaeTcs M3 30HbI CABUTA, TO
CKOPOCTb BpALLEHWA poTopa 3ameTHO yBenuyuBaeTcs. [MpumeHeHWe pe3MHOBOW npobky B 3anpaBoqHON TpyOke
(cm. X1.5.2) 06blvHO 06ecneunBaeT yaoBNeTBOPUTENbHbIE pe3yrbTaThl UCNbITaHWsI B COOTBETCTBUM C pasaenom 11 HacTo-
ALLero cTaHgapTa, HO ANnst UcnbiTaHus 06pa3LoB C OYeHb BbICOKMMU BSI3KOYNPYIMMY CBOMCTBaMM MOXeT noTpeboBaTbest
npumeHeHve cneunanbHom Metogukn. MeToanky, NpUBeaeHHY0 B X2.2—X2.7, NpUMEHSII0T Ansl UCMbITAHWI Kak BA3KOYI-
pyrux, TaKk U HeBs3KOYnpyrnx o6pasuos. Mpu ncnbitaium no X2.5 tpebyetca Gonblue MaHnnynsiuuii Yepes 6onee KOpoTkme
NPOMEXYTKM BPEMEHU, YeM Npu ncnoitaHmm no X1.5.2. VcneliraHus kKanmbpoBOYHbIX Macen JOMKHbI MPOBOAUTLCSH MO TON
XKe MeToauke, No KOTOPOI MPOBOANITUCE UCTILITAHWA 0BPa3LOB, T. K. KaTMOPOBOYHbLIE KPUBLIE MOTYT pa3nnmuaThCs.

" MopTeBepxpawowme pgaHHble XpaHATes B wrab-kgaptvpe ASTM u poctynHbl no 3anpocy Research Report
RR:D02-1285.
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X2.2 VcnbiTyeMbli 06pasel ¢ NOMOLLbIO MMNETKU BBOASIT B 3anpaBoyHyto TpyOKy, 3anonHsisi 3a3op Mexay poTopom
M CTaToOpPOM C HEGONbLUMM M3BLITKOM, YTOBLI XKMOKOCTL 3aKpbiBana poTop npubnuantensHo Ha 1 Mm. [lns o6ecnevennsi
nydwero pacnpegenexHusi obpasua mexagy CTaTopoM Y pOTOPOM NPOKPYHUBaIOT POTOP PYKOM A0 TEX NOp, NOKav4acTb 06pas-
La He CTe4YeT CO CTEHOK poTopa.

X2.3 BkntovaloT KOHTPOMb TeMNepaTypbl M Nnogady xnagareHTa, 4alT OXNagnTbes ctatopy. Temnepartypa ucnbita-
HUA gomkHa 6biTe gocTUrHyTa Yepes 30—60 ¢ gns ucneiTaHus Npu Temnepatype Ao MuHyc 20 °C nyepes 60—90 c — ans
ucnbiTanus npy temnepatype go munHyc 30 °C. ins o6ecneveHns ONTUManbHOro KOHTPOIIA TEMepaTypbl Ha LIMPKYISALMOH-
HOM Hacoce, NodaloLLem XnagareHT, OTKPbIBAIOT KanaH Hacoca Ansi perynMpoBaHus Nogadv XxnagareHTa, Korga ucnblitye-
MbIi ManoBsiskui obpasel HaxoOAWTCsl B BUCKO3UMETPUYECKOW sideike, a pasuratenb annapata CCS BkIoueH.
TemnepaTtypa xnagareHTta, noCcTynaLLero K BUCKO3MME TPUHECKON sivelike, 4orkHa 6biTb NnpubnuanTensHo Ha 10 °C Huxe
TemnepaTtypbl ucnsiTaHns. Heobxogumo obecnevnTbs XOpOLLUIA TENNOBOW KOHTAKT C AATHMKOM TeMIepaTyphbl B TEMIIOBOM
KaHane cratopa, KOTOpbIV cnegyeT nepuognyeckn oumnwats (X1.1.4).

X2.4 YcTaHaBnuBalT CTPerky uamepuTensHoro npubopa Ha Gonee HM3koe 3HavYeHue TemnepaTypsbl, UTO6bI Npu
BKITIOUEHUM ABUraTens potopa He TpeboBanock gansHenwen HacTPOVKU TeMnepaTypbl UCTIbITAHUS.

X2.5 Tpu gOCTUXEHMM TeMNepaTypbl UCMbITAaHUSA (Ha YTO YKa3biBaeT MHANKATOP, KOHTPONUPYIOWMIA TEMNEpaTypy
noToka xnagareHTa), Bkrtodatot Tavimep. Yepes (10 + 2) ¢ nocne BKIOYeHWUsi Talmepa HenocpeACTBEHHO B AYENKY BBOASIT
JononHuTenbHoe konu4yecTeo obpasua Tak, 4Tobbl syelka 6bina NONHOCTLIO 3anoNHeHa.

X2.6 Yepes (30t 2)cnocne 3anycka Taimepa BKINOYaOT NPUBOA ABUraTensi.

X2.7 Yepes (10 £ 2) c nocne 3anycka potTopa perncTpupyioT rnokasaHme MHAMKaTOPHOro U3MepPUTENA CKOPOCTHU C
TouHOCThIC 40 0,001 egnHULbl. 3aTeM BKIIOYaI0T NPUBOA POTOPA M HAYMHAKOT NoJavy XnagareHra.

X2.8 Oumwatot annapart CCS no X1.5.3—X1.5.3.3.

X2.9 MNpeunsmoHHOCTb M3MEPEHNS KAXKYLLENCHA BASKOCTN MOTOPHbIX Macen ¢ BbICOKMMU BA3KOYNPYrMMU CBOMCTBA-
MW He ycTaHoBMeHa. BoaMoxXHO, oHa ByaeT Huxe ykasaHHow B X1.7.1—X1.7.1.2.

X3 WUcnbiTaHue o6pasLoB Manoro obbema

X3.1 Annapatypa

X3.1.1 KomnnekT gnsi ucneltaHuin o6pasuos manoro oGbema cocTouT Ua:
1) PuUTKHra GbICTPOro pasbeanHeHNs C BHYTPEHHUM NEpPeKpLITUEM.

2) HakoHeuHuka [lioapa ana ouTrHra 6eICTporo pasbegMHeHus.

3) CreknsiHHOrO WNpuLa BMecTMmocTbio 10 cM3 ¢ HAKOHEYHMKOM Ioapa.

MpumMmeyaHue X3.1 — KomnnekT gnsiucrnbiTaHuii 06pasLoB manoro o6bema, COCTOSALMIA M3 yKa3aHHbIX AeTa-
Newn, nocTaensieTcs u3rotoButenem npubopa.

X3.2 CywHoOCTb NCNbITaHMA

X3.2.1 Mpoueaypa ncneiTaHus obpasua manoro obbema He yunThIBaeT UMK aBTOMaTMYeCKoro BBoga obpasua,
ecnv nporpaMmMHoe o6ecneveHune Tpebyet BBog 06pasLia B bnok ctatopa, o6pasel BBOANTCS BPYYHYIO U3 LLINPULIA BMECTU-
mocTbio 10 om3.

X3.3 MpoBeaeHne ncnbiTaHnA

X3.3.1 Korga annapaT roToB Kk Ha4yany ucnbitTaHusi, obpaseL naeHTMnunpyoT u OMKCUpYIOT ero TemnepaTtypy.

X3.3.2 3anonHatoT YncThivi cyxon wnpuy (10,0 £0,5) cm? obpasua.

X3.3.3 TMoacoeanHsAT WNpUL K dUTUHTY BbICTpOro pasbeanHeHns Ha 6rnoke ctatopa CCS.

X3.3.4 TMpucTtynatoT K ucnbiTaHnio obpasua HaxaTvem kHonku «Entery.

X3.3.5 Korga nporpamma 3anpocut BBeCTU 06paseL], Ha4nHa T NOCTENeHHLI BBOZ B cTaTop 2 cm3 obpasua Haxa-
TMEM Ha NOPLLEHb Wwnpuua kaxable 20 ¢ 40 ero onopoxHenwust. [ycTon wnpvy He 0TCOeANHSIIOT.

X3.3.6 lNporpamma aBToOMaTU4eCKM 3aBepLUAET NCNbiTaHne obpasua.

X3.3.7 lMocne 3aBeplueHusi ucnbiTaHnsi 0b6pasya Wnpuy 0TCOEAMHSIOT.

X3.3.8 lMocne 3aBepweHns ucnbiTaHus Npobbl manoro o6bema Npubop BO3BPaLLAIOT B UCXOAHOE MOJIOKEHUE U
nepexopnT Kk pasgeny 12 HacTosAwero craHgapTa.

X3.3.9 Ecnu KoMnnekT gns ucnbitanusi npobbl Manoro o6beMa NCrnonb3ylT CHOBA, NOBTOPSIIOT NpoLleaypbl No
X3.3.1—X3.3.7.

MpumeuaHueX3.2 — MogpobHble MHCTPYKUMM TaKKe UMEIOTCS Y U3rOTOBUTENEN annapara.
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Mpunoxexne QA
(cnpaBo4Hoe)

CBefieHUs1 0 COOTBETCTBUMN MeXrocyaapcTtBeHHbIX CTAHAAPTOB CCLINTOYHbIM CTaHOapTam

Ta6nwuuya JAA1

0O6o03HavYeHne U HaumeHoBaHWe CCbINOYHOMO cTaHaapTa

CreneHb
COOTBETCTBUA

O6o3HavyeHue u HaumeHoBaHue
COOTBETCTBYIOLLErO MEXrocyqapCTBEHHOTO
craHaapra

ASTM D 2162 PykoBoaCTBO o OCHOBHOW KanvbpoBke
KOHTPOIbHbIX BUCKO3MMETPOB U CTaHAapTaM BsI3KOCTU
macna

ASTM D 2602 MeTopg onpeaeneHnst KaxxyLencs BA3-
KOCTM MOTOpPHbIX Macen Mpu HU3KOW Temnepartype C
MCNONb30BaHMEM UMNTATOPa XONOAHON NPOKPYTKU

ASTM D 4057 PykoeogcTteo no py4Homy ot6opy npob
Hed TV 1 HedpTENpPOAYKTOB

ISO 17025 O6wyme TpeGoBaHMsi K KOMNETEHUWW UCTIbI-
TaTenbHbIX U KanMOPOBOYHLIX NabopaTtopuin

IDT

FOCT UCO/MBK 17025—2009 O6wwe
TpeGoBaHNsi K KOMMETEHTHOCTW WCMbITa-
TenbHbIX M KanMBpoBOYHbIX Nabopatopui

BETCTBUS CTaHAapTOB:
- IDT — naeHTUYHbIN cTaHaapT.

* COOTBETCTBYIOWMI MEXIOCYAaPCTBEHHbIN CTaHAAPT oTCyTCcTBYET. [l0 ero yTBepXaeHUsi pEKOMEeHAYyEeTCsl UCToNb-
30BaTh MepeBOA Ha PYCCKWMI A3bIK 4AHHOTO MexayHapoaHoro ctaHaapTta. [epeeog JaHHOIO MeXAyHapOaAHOro CTaH-
AapTa HaxoauTcs B ®eaepanbHOM MHOPMALUOHHOM (POHAE TEXHMYECKUX PErMaMEHTOB M CTaHAapPToB.

MpumMeyaHUe—B HacTosWweN Tabnuue NCNONL30BAHO cneayowee YCNoBHOe 0603Ha4eHne cTeneHn cooT-
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YK 621.892.097.2.006.354 MKC 75.080 IDT

KntoueBble cnoBa: MOTOpHbIE Macna, onpeaeneHne Kaxyleics BsI3KOCTW, UHTepBan TemnepaTyp oT MUHYC
5 °C go muHyc 35 °C, umntaTop XOrnogHOM MPoKPYTKA
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