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Mpegucnosue

Llenn n npuHuunbl ctaHgapTusauum B Poccuiickoin ®egepauun yctaHoBneHbl ®defepanbHbiM 3aKOHOM
oT 27 pekabpsa 2002 r. N? 184-d3 «O TeXHNYECKOM peryinpoBaHnv», a npaeuia NpYMeHeHUs HaunoHaIbHbIX
cTaHaapToB Pocculickoit depepaunn — FOCT P 1.0—2004 «CtaHfapTusaumus B Poccuiickoli depepaymm. Oc-
HOBHbIE MOJIOXKEHNS>»

CBefieHnsl 0 CTaHaapTe

1MNOArOTOBJ/IEH OTKPbITHIM aKLMOHEPHbIM 06LLLECTBOM «BCepoccuiticknini Hay4yHo-nccnefoBaTebCKNi
MHCTUTYT Mo nepepaboTke HedpTn» (OAO «BHUIW HIM»). 3aKpbITbiM akLMOHEPHbIM 061ecTBOM «HAMU-XVM» Ha
0OCHOBE COOCTBEHHOI0 ayTEHTMYHOIO NepeBoja CTaHAapTa, YKa3aHHOro B MyHKTe 4

2 BHECEH TexHu4yecknm KommnteToMm no ctaHgaptusaunm TK 31 «HedTAHbIe TONIMBA M CMa304HbIe MaTe-
prasnbl»

3YTBEPX/AEH 1 BBEJEH B AENCTBWE Mpukasom ®enepansHOro areHTcTBa No TEXHUHECKOMY pery-
nuposaHuio nmetposnorumn ot 20 nona 2006 r. Ne 141-cT

4 HacTosawuii cTaHAApT naeHTUYeH ctaHgapty ACTM [ 5293 — 2002 «MeTog onpegeneHus Kaxylelics
BA3KOCTW MOTOPHbIX Macesn B UHTepBane Temnepatyp ot MuHyc 5X ao muHyc 35 °C ¢ ucnonb3oBaHnem nmmTa-
Topa xonogHoi npokpyTkm» (ASTM D 5293 — 02 «Standard test method for apparent viscosity of engine oil
between -5 °C and - 35X using the cold-cranking simulator»)

5 BBEAEH BIEPBbIE

VHopmauns 06 M3MeHEeHUsX K HacTosiL eMy cTaHAap Ty Ny6/NKyeTcs B €XXEerofHo 134aBaeMoM UH-
thopmaLoHHOM yKa3aTene «HaumoHanbHble CTaHAAPTbI», & T€ KCT N3MEHEeHUIi M MONPaBOK— B eXXEMECSHHO
n3faBaeMbix ykasaTensax «HalnoHabHble CTaHAapThi». B ciyyaB nepecmMoTpa (3aMeHbl) UM OTMEeHbI Ha-
CTosILlero cTaHAapTa COOTBETCTBYHO L €€ yBeJOM/IeHNe Gy eT ony6/IMKOBAB B €XKeMEeCAYHO 13jaBaeMoM
VH(OpPMaLMOHHOM yYKa3aTee «HaunoHanbHble cTaHAapTbi». COOTBETCTBYHO L ast MHhopMaLs, yBefome-
HUEMTEKCThl pasMeL|aln TCsA TakXe B UHPOPMALMOHHO cucTeMe 061 ero Noib30BaHUs — Ha OpuLUab-
HOM caiiTe ®eaepanbHOroareHTCTBa MO TEXHUYECKOMY PEry/IMPOBaHMI0 U METPONOrUY BCeTu MHTep-
HeT

©CTtaHgapTumdopm. 2006

HacTosAWwmi cTaHAAPT He MOXKET GbITb MOMIHOCTLIO U/IM HACTUYHO BOCTMPOM3BEAEH, TUPaXKMPOBAH 1 pacnpo-
CTpaHeH B KauecTse 0(puLManibHOro U3faHns 6e3 paspeLieHns degepasibHoro areHTCTBa No TEXHUUYECKOMY pery-
NMPOBAHUIO U METPOOMNIA
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HALULWOHANBHBLMW CTAHALAPT POCCWUMNCKOMN OELEPALUMN

MAC/TA MOTOPHBIE

MeToa onpefeneHus Kaxyllenca BA3KOCTM Npu Temnepartype oT MuHyc 5 °C go MmuHyc 35 °C
C UCNONb30BAHUEM UMUTATOPA XONO04HON MPOKPYTKN

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

[arta BBegeHns — 2007 — 01 — 01
1 0O6nacTb NPUMEHEHUS

1.1 HacTosimMii cTaHfapT ycTaHaBIMBaeT MeTo/, onpeAenieHuns Kaxyluelicst BA3KOCTY (fanee — BA3KOCTb)
MOTOPHbIX Maces ¢ UCNonb30BaHMEM NMUTATOPA XO/TOAHOW NPOKpYTKM (Aanee — CCS) B MHTepBane Temnepartyp
OoT MUHYC 5 °C g0 muHyc 35 °C npu HanpsxXeHuax casura ot 50000 go KOOOOO MMa, ckopocTax casura ot 10540
104c '1m BaskocTAx oT 500 o 25000 mMa-c. Anana3oH n3mepeHuii 3aBUCUT OT MOZENN U MporpaMMHOro obec-
neyeHua CCS.

Pe3ynbTaTbl onpegeneHns cBsi3aHbl C XxapakTepnucTmkaMmm MOTOPHbIX Macen Npy NPOKPYyTKe ABUratens.

1.2 CneyunanbHasa MeToAMKa ONpeseNeHns KaxyLenca BA3KOCTU Mace ¢ BbICOKUMU YNpPYroBA3K1MY CBOI-
CTBaMu NpuBefeHa B NPUIoKeHUn A.

1.30npegeneHmne Kaxylenca BA3KOCTU MOTOPHbIX Maces MPOBOAAT PYYHbIM UM aBTOMATUYECKUM CNOCO-
60M Ha MMUTaTOPE XO/I0AHOV NPOKPYTKY.

1.4 3HayeHusn, ycTaHOBNEHHble B egnHuLax CA, cuntalot cTaHfapTHLIMU.

1.5 HacTtoAwwmiA ctaHgapT He ycTaHaBnMBaeT TpeboBaHWiA, CBA3AHHbIX C 6830MacHOCTbI0 MPUMEHEHMS
HacTosiero metofa. Heobxommsle TpeboBaHMsA N0 6e30NacHOCTU, OXpaHe 30P0Bbs U COOTBETCTBYIOLLME Orpa-
HWYeHUs ycTaHaBMBaeT NO/b30BaTE b HACTOSALLEr0 cTaHAapTa. Ocobblie TpeboBaHWA K Mepam NpefoCTOPOXHO-
CTU U3MN0XEHbI B NpUMeYaHnax Kk 7.1 — 7.3 n pasgene 8.

2 HopmaTuBHbIE CCbINTKKN

B HacToAwem cTaHfapTe WCMNO/b30BaHa CCblJIKA Ha JOKYMEHT, yKa3aHHbli B pasgene «bnbnvorpa-
Cb!/lﬂ».

3 TepMUHbI U OonNpepeneHuns

B HacToALWweM cTaHfapTe NPUMEHEHbI cieaytoLne TEPMUHBI C COOTBETCTBYIOLLUMMN ONpeeneHnsaMu:

3.1 HbIOTOHOBCKOE Mac/0 UM XUAKOCTb: Macsio uav XXuakocTb, KOTOpble Npu BCcexX CKOPOCTSX CABUra
COXPaHAIT MNOCTOSAHHYIO BS3KOCTb.

3.2 HEHBIOTOHOBCKOE Macno nnu XNAKOCTb: Macno unn XXUNAKOCTb, BA3KOCTb KOTOPbIX USMEHAETCA npn
N3MeHEeHMMN CKOPOCTU WU HAaMPSHKEeHUs casura.

3.3 BA3KOCTb, Li: CBOCTBO XUAKOCTU, ONpeSENstoLee ee BHyTPEHHEE CONPOTUB/IEHNE HAMPSHYKEHUIO caBUra
no coopmyne

4 =t/v, @)
rAe T— HanpsbkeHWe Ha eAvHULY Niowaam;
V — CKOPOCTb CABUra.

N3paHne opuynansHoe
2t 1
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MpumeyaHune — BA3KOCTb [] HA3bIBAIOT KOINPULNEHTOM AMHAMUYECKON BA3KOCTU. Takmm 06pasoMm, AaHHbIA
KO3th(PMLMEHT ABNSETCS Mepoil CONMPOTUBNEHUS XUAKOCTU TeUYEHUIO.

B CW eguHuuein BsaskocTu aBnsieTcsa Mackanb cekyHAa (Ma-c); Ha npakTuke yao6Hee NpUMeHATb KpaTHble
eanHuubl (MMNa c); 1mMac paseH 1cll.

3.4 Kaxylaacs BA3KOCTb: BA3kocTb, onpegeneHHas no MeToAy, NPpMBeAEHHOMY B HACTOSLLEM CTaH-
Japre.

MpumMmeyaHne — Tak KaKk MHOTME MOTOPHblEe Macna Mpu HU3KUX TemnepaTypax fABASTCA

HEHbIOTOMOBCKUMM KUAKOCTAMU, WX KadKyllasicsi BA3KOCTb MOXET M3MEHSATbCA C U3MEHeHMeM CKOpocTU
caBura.

3.5 KannbpoBoYHbIe Macna: Macna ¢ M3BeCTHbIMU BSI3KOCTbIO U BA3KOCTHO-TEMMepaTypHOI 3aBUCK-
MOCTbIO. UCMONb3yeMble A1 YCTAHOBNEHNS Ka/IMOGPOBOYHOIO COOTHOLEHMUA MeXy BA3KOCTbIO U CKOPOCTbIO
BpalleHns potopa CCS.

3.6 ucneityemoe macno: Jlioboe Macno, BA3KOCTb KOTOPOro onpefenswT M0 HacTosueMy
meTozy.

3.7 macno, o6nagatollee ynpyroBaskMumuy cBoicTBaMmu: HeHbIOTOHOBCKOE Mac/io WAN XUAKOCTb, KOTO-
pble MOTyT nofHUMaTbCa BBepx Mo Bany CCS npu BpaLyeHn poTopa.

4 CywHOCTb MeToga

4.1 3neKTpOMOTOpP NPVUBOAWT B iLiCTBME POTOP, YCTAHOBNEHHbI BHYTPW cTaTopa. MpocTpaHCTBO MeXay
poTopom uctatopom CCS 3anonHAT MacnoM. TemnepaTypy UCNbITaHUA N3MEPSIOT OKOI0 BHYTPEHHEN CTEHKM
cTartopa v nogAep>XXmBatoT perympyemMbiM NOTOKOM XnagareHTa, npoTekatoLwmm Yyepes ctatop. CKOpocTb poTopa
aBnseTca PyHKUMen BA3KOCTM Macna. Mo KanmbpoBOYHOW KPUBOIA M M3MEPEHHOW CKOPOCTM poTopa onpeaensoT
BA3KOCTb UCMbITYEMOro macna.

5 3HaueHne n ncnonb3oBaHne

5.1 KaxyLyascsa BA3KOCTb Macen 411 aBTOMOGUbHbIX ABUraTeneit, namepeHHasa Ha UMMTaTope X0104HOW
npokpyTkn CCS, koppenupyeT ¢ NPOKPYTKOW ABUraTens cTapTepom npu HU3KOW Temneparype.

Moka3aTe b «KaxXyLlascs BA3KOCTb», onpefeneHHbli Ha CCS. Henb3A CNoNb30BaTh A5 MPOrHO3MpPOBa-
HWS NPOKaYMBaEMOCTV Macia NPy HU3KOW TemMnepaTtype B CUCTeMe CMa3Ku ABuratens.

5.2 Koppensuusa mexay pabotoint CCS. kaxyLieincs BA3KOCTbIO U paboToi KofeHYaToro Basa HaTypHOro
ABuraTens noATBep>KaeHa ucnbiTaHmeM npun Temnepatype oT MuHyc 1 °C go mnHyc 40 °C 17-1n 06pa3Los ToBap-
HbIX MOTOPHbIX Maces Knaccos BA3KoCcTU SAE 5W. 10W, 15W n 20W.

5.3 Koppenaumsa mexay MyCcKOBbIMW CBONCTBaMW He(OPCUPOBaHHbLIX ABUraTeneid n kaxyuieics
BA3KOCTbIO, M3MepeHHol Ha CCS, 6bina ycTaHOBNeHa ucciefoBaHvem paboTbl AgBuraTens npy HU3KOWN
Temnepatype. B atom wccnegosaHuu 6binn ncnonb3osaHbl 10 gBurateneli B MHTepBane TemnepaTyp OT
MUHYc 5°C fo mMmHyc40 X 1 obpasubl WeCcTU TOBapHbIX MOTOPHbIX Macen (SAEOW. 5W. 10W. 15W. 20W
n25W).

6 AnnapaTypa

6.1 Mpw UcnbITaHWM NO HacTosILLEeMY MeToAy ucnonb3ytoT CCS: pyyHoii (6.2). nonyasTomaTuyeckuii (6.3) n
aBTomaTtuyeckuii (6.4).

6.2 PyuHoii CCS (pucyHok 1) BkntouaeT B cebsl; 3/1eKTPOMOTOP NOCTOSIHHOTO TOKa, BpallalLLinii poTop,
HaxoAALMIACA BHYTPY CTATOPa; AATUYMNK CKOPOCTH UM TaxoMeTp, N3MepPSIIoLWMiA CKOPOCTbL poTopa; amnepmeTp
NOCTOSHHOI O TOKa CO LUKanoli TOHKOM perynnpoBKy KOHTPOASA TOKa; CUCTEMY KOHTPONsSi TeMnepaTtypbl cTaTopa,
nogaepxunsatoLlyoTemnepatypy B npegenax +0,05 °C oT 3afaHHOl TeMnepaTypsbl, U LMPKYIALMOHHBIA Hacoc
ANA XnapareHTa, COBMECTUMbINA C CUCTEMOL KOHTPONS TeMnepaTypbl.
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PricyHok 1— PyuHoli CCS

6.3 MonyaBTOMaTmyeckuin CCS (pncyHOK2), KpOMe yKasaHHOro B 6.2, BK/IKOUaeT B ce6s1 KOMNbIOTEP, UHTEp-
¢heiic KomMnblOTEPa U JO3UPYIOLLMIA HACOC AN UCMbITYeMOro obpasua.

PricyHok 2 — MonyasTomaTuyeckumii CCS

3—1795 3
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LIMpKynsaumnoHHbIA Hacoc ANnA MeTaHo1a He UCMO/b3YHOT, Tak Kak Npy BBOAE UCNbITYyemMoro obpasua npesbl-
Aywnii ncnbiTyemblii o6pasel, BbITECHAETCS.

6.4 ABTomaTuyeckuin CCS (pucyHok 3). KpoMe yKa3aHHOro B 6.2, BK/lo4aeT B ce6s aBTOMATM3UPOBaHHbIN
CTON AN5 06pa3Li0B, NO3BONAIOLWMIA UCNbITbIBATL OAHOBPeMeHHO 40 30 06pa3Li0B MO KOHTPOSIeM KOMMbIOTEPA,
6e3 BMeLLaTeNbCTBa oneparopa.

PucyHok 3 — ABToMaTuyeckuii CCS

6.5 KannbpoBoYHbIVi TEpMUCTOP-AATUMK, YCTaHaBIMBaeMbIli B Ten10BOM kaHan CCS 0K010 BHYTPeHHel
NMOBEPXHOCTY cTaTopa 415 onpefeneHuns TeMneparypbl UCMbITAHUS.

6.6 Cuctema oxnaxaeHus

6.6.1 X0noAnNbHWK AN8 XUAKOro XnagareHta, HeobxoAuMbI 415 NoAAepXKMBaHUA TeMnepaTypbl Xnaa-
areHTa npm613uTenbHoO Ha 10 °C Hke TemnepaTtypbl UCNbITaHWA. MNpeanoyTUTENbHBIM ABNSETCA MeEXaHU4ecKoe
oXNaxfAeHune, HO foNycKaeTCa MPUMEHATbL U OXNaXAaloLmne CMecu ¢ Cyxum nbaom. CoeANHUTENbHbBIE LWNAHTA
mex gy CCS ncncTeMoi oxnaaeHns AoMKHbI ObiTh Kak MOXKHO KOPOYe 1 XOPOLLO N30/IMPOBaHbI.

6.6.2 4nA o6ecneyeHns HeO6XOAMMOr0 TEMIOBOr0 KOHTaKTa CAaTYNKOM TemMnepaTypbl TEN0BON KaHas
cTatopa cnegyet nNepuoguMyeckn ouunwaTb ¥ MOMeLWaTh B HEFO ManeHbKylo Kanaw pTyTu. Ecnm npumeHeHune
PTYTU HENpUeMsIeMO U3-3a ee TOKCUYHOCTU, HEOH6XOAMMO UCNOb30BaTb TEMN/IOHOCUTENb C BbICOKUM COAepXa-
Huem cepebpa. Temnepatypa xagareHTa, NoAaBaeMoro KB1CKO3NMETPUYECKO aueiike, AO/MKHA ObITb He MeHee
yeM Ha 10 °C HmKe TemnepaTypbl UCMbITAHUSA.

6.6.3 Korga manoBs3kuii UcnbiTyeMblli 06pasel, HaxoANTCA B BUCKO3MMETPUYECKON suelike 1 ABuraTenb
npvBoja poTopa BKIOYEH, TO ANA 06ecnevyeHns oNTUManbHOro KOHTPOAA TeMnepaTypbl Npy UCNOb30BaHUN
CUCTEMbI OX/TXKAEHUNSA C CYXVM NIb,0M KanaH UMPKYISLMOHHOr0 Hacoca A1 perynmposaHuns nogaym xnagareH-
Ta OTKPbIBAIOT.

6.7 LMpKyNaUMOHHbI Hacoc Nto6oro Tuna ansa xnagareHta (Tonbko ans pyyHoro CCS), obecneynBatoLymii
LIMPKYALMIO TENAOBOTO XNaAareHTa Yepes cTaTop 419 3aMeHbl 06pasLia U ucnapeHus pactTsoputeneii.
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7 PeakTuBbl N maTtepuansl

7.1 ALETOH, X. Y.

MpumeyaHune — OnaceH, YpesBbluaiiHO BOCM/IAMEHSIEM, Napbl MOTYT CTaTb MPUYMHON NoXapa.

7.2 XnagareHTbl

B kauyecTBe xnagareHTa Ucnonb3yoT 06e3BOXEHHbIE METAHO/1, 3TaHO/, n3onponaHon. Ecnv npu paboTe B
YCNOBUAX NOBbILLEHHOW BNaXKHOCTW B XNlafjareHT nonasjaeT Boa, ero 3aMeHsitoT 06e3B0OXEHHbIM X/1afareHToM,
4YTO6bI 06eCNeYnTb NOCTOAHHbIA KOHTPO/b TEMMNEPaTypbl, 0COGEHHO B CMCTEMAX C CYXUM /IbA0M.

7.2.1 MeTaHon, X. 4.

MpumeyaHune — OnaceH, BOCM/IaMeEHAEM, Mapbl BPeAHbI.

7.2.2 3TaHON (TEXHUYECKUIA).
7.2.3 N3onponaHon, X. u.
7.3 bBeH3nH-pacTBOpUTENb.

MpunmeyaHune — lNapbl BpeAHsbl.

7.4 KanmbpoBoUYHble Mac/fia — HbIOTOHOBCKME Mac/ia ¢ HU3KOol TeMnepaTypoii NOMYTHEHWS, U3BECTHLIMU
BSI3KOCTbIO M 3aBUCUMOCTbIO «BA3KOCTb — TEMMepatypa.

BSI3KOCTb Ka/IMGPOBOYHbLIX Macen npueefeHa B Tabnuue 1; ToUHble 3HaYeHUs BS3KOCTM MpUaaralnTes K
KaXK[jOMy CTaHAApTHOMY BELLecTBY.

Ta6bnumua 1— BA3KOCTb KAMOPOBOYHBIX Maces

Kanmbposom- MpubnmsnTensHas BABKOCTLI: MMa ¢, npu Temopartype. “C

Moe macno -5 - 10 - 15 -2 25 ) - 35
CL-10 — — — — — — 1700
CL-12 — — — — 800 1600 3200
CL-14 — — — — 1600 32502 70003
CL-16 — — — — 2500 5500 11000
CL-19 — — — 1800 35002 7400 17000
CL-22 — — 1300 2500 5100 11000 —
CL-25 — — 1800 35002 7400 17000 —
CL-28 — 1200 2500 5000 9300 — —
CL-32 — 1800 35002» 7300 15900 — —
CL-38 — 2900 5000 13000 — — —
CL-48 2300 45002> 9500 21000 — — —
CL-60 3700 7400 15600 — — — —
CL-74 60002 12000 — — — — —

1170 KOHKPETHbIM 3HaYeHUAM creflyeT NPOKOHCY/IbTUPOBATHLCA C NOCTABLLUKOM.

21 Macno, ncnosb3yemoe A5 KambpoBKu, NpoBepstoT ¢ nomolbo CCS-2B nam CCS-4, CCS-5 no nporpamm-
HbIM BepcusaM 3.X UM 5.Xx — No nnacTuyHbIM MaTepuanam (Npogykram).

3>Macno, ucnonb3lyemoe [ANA KanMbpoBKW , NPoBepstoT ¢ nomouwbto CCS-4 nnn CCS-5 no nporpammHbIM
BepcuaAm 4.x unu 6.x.
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MpumMmeyaHune — KannmbpoBoyHble Macna UCMOMb3YIOT A1 NPOBEPKW CKOPOCTU CABUra W NpaBUIbHOCTM
NpOBefieHNs UCMbITAHUSA B LIE/IOM.

8 Mepbl NpPefoCTOPOXKHOCTKU

8.1 Mpu paboTe ¢ METAHO/IOM, aLleTOHOM 1 6EH3MHOM-pacTBOpMTENEM HEO6XOAMMO NPUMEHATL COOTBET-
CTBYtOLLME Mepbl 6€30MacHOCTH, T. K. yKa3aHHble BelleCcTBa TOKCUYHbI U BOCM/IaMEHSIEMbI.

8.2 Ecnu B npouecce MUCnbITaHUA UM 40 ero Hadyana obHapyXeHa yTeuka xnagareHta u3 CCS, 1o ee
cnepfyeTyCcTpaHuTb.

9 OT60p Npob

9.1 inA nony4eHUs 4OCTOBEPHLIX Pe3ybTaToB 06paseL, UCNbITYeMOro Macsia He A0/IXXeH coAepXaTb cyc-
neHAMpOBaHHbIE YacTuLbl TBEPAOro BewecTBa u Bogy. COOTBETCTBYHOLWME CNOCO6bl 0T6Opa NPo6 NpUBeAEHbI
»ra.

Ecnn TemnepaTypa o6pasiua B KOHTEHEpPEe HKe TeMNnepaTypbl TOUKM POChl, TO Nepes TeM KaK OTKPbITb
KOHTeliHep ero Heo6xX0ANUMO HarpeTb 40 KOMHATHOW TeMnepaTypbl.

Ecnv o6pasel, CoAep>XXMT B3BeLEeHHbIe TBepAbIe YacTuLbl, TO ero NpeaBapuTeNbHO (UALTPYIOT UK LEHTPU-
hyrupytoT. 4TOGbI YAANUTL YACTULLI pa3Mepom 6osiee 5 MKM.

O6pasel, UICNbITYEMOrO Mac/ia He BCTPSIXMBAIOT, T. K. 3TO MPUBOAUT K BOB/IEUEHWIO B HEFO BO3AyXa 1 Nony-
YEHUI0 HEJOCTOBEPHbBIX PE3Y/IbTATOB.

10 KannbpoBka

10.1 KanubpoBka py4yHoro CCS

10.1.1 Mpwu 3anycke HoBoro CCS, 3ameHe Nt060IA YacT BUCKO3MMETPUYECKOW AYelikv UM KOMMOHEHTA
NPVBOAHOrO MexaHu3ma (gsurartens, npueoja, TaxomeTpa-reHepaTopa uT. 4.) onpefenstoT He06X0ANMYIO CUNy
ToKa ABuratens.

Cuny Toka NpoBepPsIIOT OAUH pas B MecAL, cornacHo 10.1.2 Ao Tex Nop. NoKa OTK/IOHEeHWE NOoKasaHWi Cusbl
Toka He 6yaeT meHee 0.020 A. 3aTeM — 0AUH pa3 B 3 Mec.

10.1.2 OnpepeneHne cunbl TOKa Ha NpuBoje

BcTaBnsoT wrekep TaxomeTpa B rHe3fo «CAL» CCS. WcnbiTaHne cTaHAApPTHOro obpasua BA3KOCTbIO
3500 mlMa«c npoBoAAT Npu TemnepaType MuHyc 20 °C B COOTBETCTBMU € TpeboBaHmAMM pa3gena 11.

Mpu paboTawLlem geuratene yctaHaBAnBaoT Ha Wwkane CCS nokasaHue ckopocTtu (0.240 +£0,010) eg,,
perynmpys cuny Toka. 3HaueHue Cubl ToKa AO/IHKHO 0CTaBaTbCA HEM3MEHHbIM MPU NOCEAY LW MX KannbpoBKax
N U3MEPEHNAX MPY BCEX TEMMNepaTypax.

Ecnn cuny TOoka HeO6XOAMMO W3MEHUTb, COXPaHMB NPUM 3TOM MOKasaHue CKOPOCTU, paBHOE
(0.24010.010) eq. LnA cTaHAapTHOrO Macna BaskocTbio 3500 MIMa ¢ npy TemnepaType MuHyc 20 °C. npoBoasAT
NoBTOpPHYt Kanubpoky CCS no no6oii u3 aByx npoueayp, npuBedeHHbIx B 10.1.3.

10.1.3 NMpoBegeHue KanubpoBKMN

Mlcnonb3ys cooTBETCTBYIOLWME Macna AN Kaxaol TemnepaTypbl ucnbiTaHus (Tabnuua 1). kannbpytot CCS
B COOTBETCTBUW C TpeboBaHNAMM pa3gena 11.

10.1.3.1 Mpu ncnbiTaHUM XNAKOCTEN C Y3KMM AnanasoHoM BA3KOCTY UCMOMb3YIOT HE MEHEE Tpex Kannbpo-
BOYHbIX Maces, fjuana3oH BA3KOCTeN KOTOPbIX COOTBETCTBYET UCMbITYEMbIM Maciam.

10.1.4 NocTpoeHune guarpammMmbl KanaMb6poBKK

B norapumunyeckoin cucteme KoopauHaTt UM Ha cnelmanbHoi 6yMmare HaAHOCAT 3HAYEHUS BA3KOCTU Ka-
NIMB6POBOYHbIX Macen Kak (OyHKLUI0 CKOPOCTN poTopa 1 No NoMyYeHHbIM TOYKaM OYeHb TOYHO CTPOAT Auarpammy
Ka/IMBPOBKN.

TunuyHas guarpamma npusefeHa Ha pucyHke 4.
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PucyHok 4 — TununyHas guarpamma KasmbpoBKu

B kauecTBe a/sbTepHaTuBbl rpauyeckoMy MeTody AOMyCKaeTcss WCNo/b30BaTb MeTOf YpPaBHEHUS.
10.1.4.1 Pe3ynbTaTbl K&/IMOPOBKK, NOSTYYEHHbIE MO METOAY YPaBHEHUSA
KannbpoBouHble flaHHbIe M0 OrpaHMyeHHOMY AnanasoHy BA3KOCTU ONpeAenstoT no cnegyolemy ypasHe-

HUIO
X =b0/A +b, +b2N. (@)
roe i  — BA3KOCTb:
b0,b., — KOHCTaHTbl, ONpejeNieHHble NPY UCMbITAHUN He MEHEE TPEX KaNIMGPOBOYHbIX Macen;
N — Habnogaemoe nokasaHune NHANKaTopa CKOPOCTY.

10.1.4.2 Npwn Hanuuum 60nee Tpex nap AaHHbIX UX NOACTaBMAAIOT B HXKecNeaylollee ypaBHeHne, Y4Toobl
onpegenuTb 3HayeHnsa KoHcTaHT b0. b, 1 b2
ubl =bo +bJT +b2N2, 3
10.1.5 Ecnu pe3ynbTaThl NPOBEPOYHbIX UCMbITAHWI Ka/IMBPOBOYHOIO Mac/sia He nonagatT B npesens! +5%

3HaueHUiA, paccunMTaHHbIX MO KaTM6POBOYHOI KpMBOIA, NEepenpoBepsoT KanGpoBKy TEMMNEPaTypHOro AaTumnKa
UM NPOBOASAT NMOBTOPHbIE UCTILITAHUS KA/IMGPOBOYHbIX Macest.

MpumeyaHue — Kaxaoih TemnepaType UCMbITaHUA NpeAHa3HayaeTcs oTAe/bHas Kpusas Wan OTAeNbHOe
ypaBHeHue. OfHaKo ecnn KanMbpoBOYHble AaHHble NpWU ABYX WM 60nee TemnepaTypax COOTBETCTBYIOT efUHUYHON
KpWBOI 1M ypaBHEHUIO 63 OTK/IOHEHNS, TO eAVHUYHYIO KPUBYIO U ypaBHEHME MOXHO MCMOMb30BaTb A/18 3TUX Temne-
partyp.

10.2 Kanubposka aBTOomMaTun4yeckoro CCS

10.2.1 Mpu Mcnonb30BaHWMM HOBOTO aBTOMaTnMyeckoro CCS mnm 3ameHe n060i1 YacTu BUCKO3UMETPUYeEC-
KOV AYeKM NI KOMNNeKTYoLWUX AeTanei npusoga onpegensitoT He06X04MMYI0 CUy ToKa ABUraTens, KoTopyto

7
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npoBepsitoT 0AMH pa3 B Mecsy, no 10.2.2 a0 Tex nop. noka OTK/OHEHWe noka3aHuli He 6yaeT meHee 0,020 A. a
3aTeM — OfivH pa3 B 3 Mec.

10.2.2 OnpepeneHne cuNbl ToKa ABuratens

McnbiTaHne KannbpoBOYHOro cTaHAapTa, nmetowero BA3KocTb 3500 mMa ¢ npu muHyc 20 °C. npoBogAT
npy muHyc 20 °C no pasgeny 12. lpu BKAWYEHHOM [ABUraTtene ycTaHaB/IMBAKOT MOKasaHWe CKOPOCTH
(0.240 £0.005) eq. («SPEED» Ha MOHUTOpE KOMNbIOTEPA) NO LKane perysiMpoBKy CU/bl TOKa. 3HaAYEHUE CUIbl
TOKa [0/KHO 0CTaBaTbCs MOCTOSIHHLIM MPY BCeX NOCNeAYyOLWNX KanbpoBKax 1 n3MepeHnsax Npu Bcex Temnepa-
Typax.

Ecnu cuny Toka HeobxoAuMMO W3MEHUTb, COXPaHWMB MNpW 3TOM MOKasaHWe Ha LWKane npubopa
(0.240 +0,005) eq. ansa kKanMbpoBOYHOro Macna BsA3kocTbio 3500 mIMa ¢ npu Temnepatype MyuHyc 20 °C. npoBo-
[OAT NOBTOPHYHO kKannbposky CC S no 060l 13 aByx npouenyp, npuseseHHbIx B 10.2.3.

10.2.3 MNpoBefeHne KannbpoBKu

Mcnonb3ya o6pasLbl kaIMO6POBOYHbIX Maces, ykasaHHbix B Tabnmue 1. kanmbpytoT CCS ansa Kaxaon tem-
nepaTypbl B COOTBETCTBUM C TpeboBaHUsAMM pasgena 12.

10.2.3.1 Mpv HeO6XOAMMOCTY N3MEPEHMS Y3KOro ana3oHa BA3KOCTU UCMbITYeMbIX XUAKOCTEeN NCNonb3y-
0T HEe MeHee YeTbipex 06pasLoB KaIMbpoBOYHBIX Maces, AnanasoH BA3KOCTU KOTOPbLIX COOTBETCTBYET UCTbITYe-
MbIM Macnam.

10.2.4 YpaBHeHue gna Kanubposku

MporpammMa KoMnbloTepa ONUCbIBaeT KaNM6poBOYHbIE faHHbIe N0 Anana3oHy BA3KOCTW NpY KaXKAon Temmne-
paType KannbpoBku Kak ykasaHo B 10.1.4.1. [na kax[ol TemnepaTypbl JO/DKHO ObITb ONpeAeneHo He MeHee
yeTbipex nap KannbpoBOUHbIX AaHHbIX (BSA3KOCTb 1 CKOPOCTb).

10.2.5 Ecnu pe3ynbTaTbl NPOBEPOYHbIX UCMbITAHNI KaTMBPOBOYHOrO Macna He COOTBETCTBYIOT AnanasoHy
+5 9% 3HaueHuli, paccumTaHHbIX N0 ypaBHEHWIO (2), TO NPOBEPAIOT KaIMBPOBKY AaTHMKa TeMmnepaTypbl ¥ NPOBOAAT
MOBTOPHbIE UCMbITAHNA KaNMOGPOBOYHbIX Maces.

11 WNcnbiTaHne Ha pydyHom CCS

MpumedaHune — Bo BpeMsi UCMbITAHUS [O/HKHO 6bITh 06ECMEYEHO HEMPEPLIBHOE NepeMellBaHme XiagareH-
Ta B ox/laxjaiolleil 6aHe BO m3bexaHue 60/bLIMX NepenajfoB TeMNepaTtyp, UTo MPUBOANUT K YMEHbLLUEHUIO TOYHOCTM
N3MEPEHUs BSABKOCTU.

11.1  BbIBOAAT KaIMOGPOBOYHOE ypaBHEHME UK CTPOAT KanmbpoBoUHyto guarpammy (pasgen 10). Mepep,
Hayasiom Nt 6o cepnn nsmepeHnii NPoBepstoT paboTocnoco6HocTb CCS. NCNbITbIBas HE MEHee 0AHOr0 Kanno6-
poBOYHOro o6pasLia Macna npu Kaxaon Temneparype, npeacrasnsiolleil HTepec.

Ecnn cuna ToKa npmBoga ANS KanMbpoBOYHOro Macna, MCNosb3yemMoro npy npoBepke KainbpoBKM
(tabnuua 1). otnnyaetcsa 6onee yem Ha 0,005 A oT 3Ha4eHns, onpegeneHHoro no 10.1.2, yctaHaBAMBalT cuiy
TOKa, nonyyeHHyto no 10.1.2. yepes 15 c. Mocne 3anycka CCS NnpoBOAAT HEO6X04UMbIE KOPPEKTVPOBKM.

Ecnun pacxoxaeHve n3mepeHHol BA3KOCTM Ka/IMB6POBOYHOro Mac/ia npesbiwaeT 5 % cepTuduLMpoBaHHo-
ro 3Ha4yeHus, TO NPOBOAAT MOBTOPHOE MCNbiTaHne. Mpy NOATBEPXKAEHNN PACXOXAEHNSA NPOBOASAT NOBTOPHYIO Ka-
nn6posky no 10.1.3.

MpumeyaHune — lpu nonHol npoeepke pexuma paboTbl Yepes Kaxible 6 mec (CM. 7.4. npumevaHue)
PEKOMEHAYETCSA MPUMEHSTL TPU «C/EMbIX» KaIMOGPOBOUHLIX Macna.

11.2 UcnbiTyeMblli 06paseL, BBOAAT NUMNETKON B 3anpaBoyHyt Tpyoky CCS Tak, 4To6bl Macio 3anosiHuiI0
3a30p MeX gy POTOPOM M CTaTOPOM C M30bITKOM Haf POTOPOM M NONHOCTbIO 3aMoHW0 A4eliky. 3aTeM noBopayn-
BalOT POTOP PYKOW, 4TOGLI 06ecneunTb Nyyllee pacnpefesnieHne obpasLa Mexgy poTopom uctatopom. MNocne
3TOro NO/IHOCTbLIO 3aNOSHAKT UCMbITYEeMbIM 06pa3LL0M 3anpaBoYHY0 TPYOKY 1 3aKpbIBAKOT ee pe3vHOBO NPOBKOiA;
npy UCMbITAHUW Macen C BbICOKMMW YNPYroBA3KMMM CBOMCTBaMY NMPOGKY NPV BKKOYEHUW ABUraTens cnegyet
NAOTHO MPWXaThb, YTOObI NPeAoTBPaTUTL BbiTA/IKMBaHWe 06pa3L, oM NPobKM 13 TPYOKM 1 NocneayoLLee BbITEKaHue
obpasua 13 paboyeli 061aCcTN BUCKO3MMETPUYECKON SUeiikn. MeTog ncnbiTaHns Takmx 06pasL,oB NpYBeAEH B Npu-
noxeHun A.

MpumeyaHune — BA3KOCTb HEKOTOPbIX MaCen [/IOKET ObIThb JOCTATOYHO BbICOKOV MNPV KOMHATHOI Temnepatype,
4TO 3aTpyAHSeT nonafjaHne macfia B 3a30p MeXxzJy pPOoTOpoM M CTaTopoM. Ecnn KuHemaTuyeckass BA3KOCTb o6pasua
macna npu Temrnepatype okpyxatolleii cpefpl npesbilwaeT 100 mm2/c (cCT). To nepef 3amosiHEHWEM sYeiiku obpasel
HarpesatoT [0 Temnepatypbl He 6onee 50 *C.
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11.2.1 BKoyaloT KOHTPO/Ib TeMMepaTypbl U MOAA0T XnafareHT A oxnaxaeHuns cratopa. KoHTposb Tem-
nepartypbl NpoBOAAT Mo 6.6. PUKCUPYIOT BpeMs Hadvana nogayu xnagareHta (Mo ceKyHAoMepy wam gpyromy
YCTPONCTBY yyeTa BpeMeHn B cekyHAax). KoHTponbHas TemnepaTtypa obpasua A0o/mKHa AOCTUTHYTb HEO6XO0-
AnMoro 3HayeHus 3a 30 — 60 ¢ npu TemnepaType UcnbiTaHNA He Huxe MuHyc 20 °C n3a 60 — 90 ¢ npu Temne-
paType He Hwke MuHyc 30 °C. Ecnun obpasel, He focTuraeT He06X04MMOro 3Ha4YEHUA TeMnepaTypbl 3a yCTaHOB-
JNIeHHbI Nepnog BpeMeHU, 3aMeHAIT xnagareHT (6.6) unm perynupyoT ero temneparypy.

HyneBoe nokasaHue Ha UHAMKaTOPe TeMNepaTypbl 1 yCTaHOBMIEHWE LIMKIMYECKOl Nofjayun xnagareHTa no-
Ka3blBalOT. YTO TEMMepaTypa MCMNbITaHNA JOCTUTHYTa. YCTaHaBAMBaOT CTPENKY U3MEPUTENbHOTo Npubopa HEMHO-
ro nesee Hyns, 4Tobbl NOC/e Havana BpalleHnsa poTopa noTpebosanacb MMHUMaNbHaA LONONHUTENbHASA pery-
JIMpOBKa TemrnepaTypbl UCMbITAHUSA.

11.2.1.1 Ecnu Heo6x0AMMOE 3HaYeHne TeMnepaTypbl yCTaHaBAVBAETCA MeA/IeHHee, YeM YKa3aHo Bbllle,
3aMeHAT xnagareHT (72) nnm cHmkatoT ero Temnepatypy (6.6).

11.2.1.2 Ecnu KOHTpO/IbHasA TeMnepaTypa gocturaercs bbicTpee, YeM yKa3aHo Bbille, NOBLIWAT TeMnepa-
TYpY XNlagareHTa, 4Tobbl 06ecneynTb HOPMasbHbIA X0 UCTIbITAHWS.

11.2.2 Yepes (180 £3) c nocne Havyana nogaumn xnagareHTa BKIKOYAOT NPMBOA poTopa.

11.2.3 BcTaBNsOT WITeKep TaxomeTpa B rHe30 «CAL» npubopa 1 perucTpuMpyroT nokasaHvne uameputens
CKOPOCTY cpasy e Mnocne BKAYEHUA ABUraTENS.

BbICTpOE CHYKeHWe NoKasaHWii TaxoMeTpa, Mo KpaiiHein mepe, Ha 5 Y% MeHblLe CamMoro BbICOKOro 3Ha4eHus,
yKa3blBaeT Ha TO. YTO B U3MepPUTE/IbHOW fiUeiike NPUCYTCTBYIOT OCTaTKM pacTBopuTens. KonebaHne nokasaHwui
TaxoMmeTpa MOXeT Takke NPOU30iiTN B pe3ybTaTe HeyA0BNeTBOPUTENLHOIO Ten1oo6MeHa (Ha uTo ykasbiBaeT
JaTumKTemnepartypbl), Yale BCero Bbl3blIBAEMOro MA0OXMM TernsoBbIM KOHTaKTOM MeX[y TernsioBblM KaHasiom
cTatopa 1 TepMUCTOPOM. B Takux cnyyasx npekpawarT ucnsitaHue, yaansaoT o6pasel, v NpoBOAAT O4UCTKY
n3MepuTenbLHOW AYeiikm no 11.3. MoBTOPSAT NpoLeaypy Ha CBeXxXem obpasue, HaunHasa ¢ 11.2.

11.2.4 PernctpupytoT nokasaHue TaxoMmeTpa yepes (60 +£5) ¢ nocne 3anycka potopa, oLeHnBas nokasaHue
N3MepUTENIbHOTO NPM60opa C TOYHOCTLIO 1/10 OT HauMeHbLUEro gefieHns npubopa aHaoroBoro, ecin He npumMe-
HAKT LMPOBOI N3MEPUTENLHBI NPMGOP.

BbIk/loualoT NprBoj poTopa 1 nNpekpaLlatoT nogady xnajgareHra.

11.3 OumucTtky CCS npoBogAT cneayowmm ob6pasom.

11.3.1 Bo Bpemsi ouncTKY xnagareHT (Npu TemnepaTtype oT 35 ®CA0 45 °C) fo/MKEH LMPKYINPOBaTb BOKPYT
ctaropa. [Mogady Tensioro xnajareHta noAgepXvsatoT 40 3aBepLueHns onepaumm no 11.3.2. flonyckaeTcs nposo-
OUTb nofady xnagareHTa no 11.3.3.

11.3.2 Cobntogasn mepbl NPeAOCTOPOXKHOCTU, U3MEPUTENbHYIO AYeliky MOKT cHavana 6eH31HOM-pacTBopu-
TesleM. a 3aTeM — aLeTOHOM, MOC/Ie YEro BbICYLUMBAIOT C MOMOLLbIO BaKyyMa.

Mo OKOHYaHWK BbICYLLUVMBAHNA BaKyyMOM MOBOPaYMBalOT POTOP HECKO/IbKO Pa3 PYKOW 1 BU3YyasibHO yOex-
faloTca BTOM. UTO 3a30p MeX/Ay POTOPOM U CTATOPOM OYWLLEH U BbICYLLEH.

11.3.3 B kauecTBe asbTepHaTUBbl B3aMeH pacTtBopuTeneil no 11.3.2 B M3MepUTENbHYK SAYeiky
3anunBatoT 30 M HOBOro 06pas3Lia /19 CMbIBaHUSA NpeAblAyLLEero, Noc/e Yero 3aMBatoT B Aueliky HOBbIi 06pasel,
no 11.2.

11.3.4 Mocne ucnbiTaHUs OCTaBASKOT B USMEPUTEIbHON AYeiike NOCAegHNI NCMbITYeMblii 06pa3eL, YToObI
npeaoTBpPaTUTL NOIOMKY Npubopa npu ciy4vaiitHom BkaoyeHun CCS. Kpome Toro, nocnefHuii o6pasel, MOXHO
1cnonb30oBaTh A1 NEPBOro NPoroHa nocne Hepaboyero nepuoja, YTo AaeT BO3MOXHOCTb 3/1IEKTPOHHbIM feTa-
NSM naBuraTesnto 4oCTMYb TeMnepaTypbl UCMbITaHKA Npu paboTe € y)ke NoMeLLeHHbIM B Npnbop o6pasuom. MNpu
3anycke HOBOW Cepuu UCNbITaHW flaHHble UHAMKATOPa CKOPOCTY MO NocnegHeMy 06pasLy He yUuTbIBatoT.

12 WcnblTaHMA Ha aBTOMaTM4YeCKOM M nosyaBtomaTtunyeckom CCS

12.1 OnpeaenstoT KaMOPOBOYHbIE AaHHble o 10.2.4.

12.2 Mpwu ncnonb3oBaHuy aBTomaTmyeckoro CCS B eMKOCTb BMECTUMOCTbI0 60 M. MPUCMNOCOGEHHYO ANs
annapaTta, nomeLLatoT He MeHee 55 cm3ncnbiTyemoro obpasua.

Mpu ncnonb3oBaHMKU NonyasToMaTuyeckoro CCS nomelatoT 55 cM3ucnbITyeMoro o6pasia B noaxoaaiuii
no 06beMy KOHTeliHep 1 NPUCOENHAIOT KHEMY VHXEKTOPHY0 Tpy60ouky CCS. koTopas He flo/kHa gocTaBaTb [0
[iHa KOHTellHepa BO n3bexxaHne nonagaHus nioboroocagka B CCS. Mocne 3T0ro nAeHTUOULMPYIOT UCMbITYEMbIN
o6paseL, C NOMOLLbI0 KOMMbIOTEPHOI MpOrpammsI.

12.2.1 Mpn ncnonb3oBaHuUM aBToMaTu4veckoro CCS B Hero momeLjarT eMKOCTU ¢ obpasuamu. Ouk-
CMPYIOT MOMOXEHWE EMKOCTU B /IOTKE W yCTaHABAMBAIOT TeMMepaTypy UcnblTaHWA AN KakAoro obpasua no
KOMMbIOTEPHOW NporpamMme. B notok 4nsa obpasua pekoMmeHAyeTcs NoMeLaTb KannbpoBoYHble 06pasLbl 1 BTO-
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pUYHblE CTaHAApPThI, KaK yKa3aHo Bbllle, KOTOPble foMNycKaeTcs paccMaTpuBaTb Kak NPOBEPOYHbIe KanmbpoBoY-
Hble 06pasLbl.

12.2.2 Pe3ynbTaT MCMbITAHWUA CUMTAIOT COMHWUTESNIbHBIM, €CAN pPe3ynbTaTbl MNPOBEPOYHbIX MUCMbITa-
HUIA KaNIMBPOBOYHbLIX 06pa3LOB WAM  BTOPWUYHbLIX CTaHAAPTOB MpeBbiwalT +5 % npegnonaraemMoro
3HaYeHus.

12.3 VcnbiTaHne NpoBOAAT, CMOMb3Yst KOMNbIOTEPHYIO NporpamMmy. HoBbIli 06pa3eL, aBTOMaTUYECKM Bbl-
TecHseT npeablAyLWniA NcnbiTyemblii o6pasel), 3 BUCKO3UMETPUYECKON Aueiiku 6e3 NpYMeHeHns pacTBOpUTENs.
KomnbloTepHas nporpamma aBToMaTUyecKy KOHTponupyeT Temnepatypy v paboty feuratens CCS, a Takke npo-

BOAMUT U3MEpPEHMe CKOPOCTY pOoTOpa U pacyeT BA3KOCTU, HTO OTOOPaXaeTCca Ha aKpaHe KomnbioTepa.

12.3.1 ina 3anpaBsku cnegytollero o6pasua HeT He06X04MMOCTU B HArpeBaHUN U OYUCTKE BUCKO3UMETPU-

4ecKoli KloBeTbl pacTBOPUTENEM.

13 MpOTOKON UCNbITAHUA

13.1 MpoToKON ucnbiTaHNMA Ha py4yHom CCS

13.1.1 PaccumMTbIBaOT KaXKyLLyHCS BA3KOCTb UCMbITYEMOro o6pasLa no KaimbpoBoyHoi Kpusoli (10.1.4)
WM M0 ypaBHeHuio (2).

13.1.2 3anucbiBaloT 3Ha4YeHNe BA3KOCTU, onpegeneHHoe no 13.1.1, ¢ TouHocTblo o 10 mlMa ¢ nTemnepa-
TYpY UCMbITAHUSA.

13.2 MpoToKON ucnblTaHUA Ha aBToMaTnyeckom CCS

3anucbiBaloT 3HaUEeHNS KaxKyLLenca BA3KOCTM 1 TeMnepaTypbl, 0To6paxaemMble Ha MOHUTOPE KOMMbloTepa.
PuUKCUMpyemoe Ha Ancrnsee 3HayeHne BA3KOCTN OKPYTIAOT C TOYHOCTLIO 10MITac.

14 Mpeyn3noHHOCTb U CMeweHne (OTK/IOHEeHUe)

14.1 Mpeun3nOHHOCTb NPU UcNbITaHUN Ha py4yHoMm CCS

Mpeun3noHHOCTbL HACTOALLEro METOAA UCTbITaHUSA C MpUMeHeHneM pydyHoro CCS. onpegeneHHas cTaTucTu-
YecKMM uccnefioBaHMeM pe3y/bTaToB Mex/1abopaTopHbIX UCMbITAHWA MO TemMnepaTypHOMY Auanas3oHy oT
MUHYyc 5 ® g0 muHyc 30 BC 1 amanasoHy BaskocTu ot 1560 o 10200 mla-c, fo/mKHa COOTBETCTBOBATL yKa3aH-
Holi B 14.1.1 n 14.1.2.

14.1.1 NoBTOpPSAEMOCTb (CXOAUMOCTb)

PasHoCTb NnocnefoBaTe/bHbIX Pe3ybTaToB UCMbITAHWA, NONYYEHHbIX OL4HUM U TEM Xe 0NepaTopom Ha
O/fIHOVi 1 TOVi )Xe annapaType B NOCTOSHHO feCTBYIOLWNX YCNOBUAX HA UAEHTUYHOM MaTepuane B TedeHne Ann-
TeNbHOro Nepuoja BpeMeHu Nnpu HopMasabHOM U MPaBUIbHOM BbIMO/IHEHUWN METOa UCTIbITAHUA, MOXET MpPeBbI-
watb c/iefytollee 3HayeHne ToIbKO B O[JHOM Clyyae 13 ABajLaTu:

noBTOPAEMOCTb (cXoAnMocTb) =5,4 % cpefHero 3HaYeHus. (€Y}

14.1.2 Bocnpoun3BognmMocCTb

Pa3HOCTb ABYX 4UHUYHBIX U HE3aBUCUMbIX Pe3yNbTaToB UCMbITaHWI, NONYyYEeHHbIX pa3HbiMy onepaTopa-
MKW, paboTaloLWwmnMmn B pasHbiX 1abopaTopusax Ha NAEHTUYHOM NcCnefyemMoM MaTepurasne B TedeHne AIMTenbHoro
nepuoga BpeMeHn, MOXeT NpeBbIlWaTh clefylolee 3Ha4eHne ToNbKO B O4HOM Crlyyae U3 fsaguartu:

BoCcnponssoaumocTb =8,9 % cpefHero 3HayeHus. ®)

14.2 TMpeyn3noHHOCTb NPU UCNbITAHUN Ha aBToMaTnyeckom CCS

Mpeun3noHHOCTbL MeToAa MCMbITaHUA C NpYMeHeHneM asTomaTmyeckoro CCS-4/5, onpefeneHHas ctatumc-
TUYECKMM KCCnefoBaHMEM MeXnabopaTopHbIX pe3ynbTaToB UCMbITaHWA B TemnepaTypHOM AnanasoHe oOT
MuHyc 10 °C go muHyc 35 BC 1 franasoHe Ba3kocTy oT 2800 fo 18000 mIMa-e no BapuaHTy 4.X UK BblLle AN
NAacTUYHbIX MaTepuanos (NPOAYKTOB) AO/HKHA COOTBETCTBOBAThL YKa3aHHbIM B 14.2.1 1 14.2.2.

14.2.1 MoBTOPSAEMOCTb (CXOAUMOCTb)

Pa3HocTb nocnegoBaTenbHbIX pe3ynbTaToB MUCMbITaHW, MNOMYYEHHbIX O4HUM U TEM XXe onepaTopoM Ha
O/IHOV 1 TOWA XKe annapaTtype NpW NOCTOSHHO AeCTBYIOLLMX YCI0BUAX HA MAEHTUYHOM UccnefyemMom matepmane
BTeYeHue AINTENIbHOro Nepuoaa BpeMeHU Npu HopMasibHOM U NPaBUIbHOM BbIMOJTHEHUM MEeTOAa UCTbITaHus,
MOXXET NpeBbILLaTh Clefylolee 3Ha4eHne ToNbKO B OAHOM C/lyyae 13 asajuartu:

NoBTOPAEMOCTb (CXO0AUMOCTb) =2.6 % cpefHero 3Ha4YeHus. (6)
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14.2.2 Bocnpon3BognuMOCTb

Pa3HOCTb ABYX €ANHUYHBIX N HE3aBUCUMbIX PE3YNbTATOB UCMbITAHWI, NOTYHEHHbIX pa3HbIMU OneparTopa-
MU. paboTaloL MK B pasHbIX 1abopaTopusix Ha UAEHTUYHOM UCCIefyeMOM MaTepuase B TeHeHUe ANTeNbHOro
nepvoga BpPeMeHU Mpu HOpMasibHOM U NMPaBWIbHOM BbINOSIHEHUN METOZA UCTbITAHUA, MOXET NpPeBbIWaTth cie-
Jytollee 3HavYeHne TONbKO B OHOM C/lyvae 13 BajuaTu:

BOCMPOU3BOAUMOCTb = 7,3 % CpeAHEro 3HAYEHNSI. @

14.2.3 KpaTkoe onucaHue MexnabopatopHOro uccnegoBaHuns

B mexnabopaTopHOM MccnefoBaHNM yyacTBOBanu feBATh NabopaTopuii, KoTopble oueHnBany 10 macen
ANs aBuratenein ¢ guanasoHoMm Bs3kocTM oT 2800 fo 18000 mMa c npu Temnepatypax oT muHyc 10 °C go
MuHyc 35 °C. Bce nabopatopuu, KOTOpbIE U3MEPSIN KaXKyLLytCs BA3KOCTb, npumeHsnu CCS 4/5 ¢ Bepcueit
NpOrpaMmMHOro o6ecneyeHns 4.x Unu Bbille.

14.3 CwmeweHune (OTKNOHEHUE)

Mpoueaypa HacTosLLero MmeTofa UCMbITAHUA 415 U3MEPEeHNA KaXKyLLeinca BA3KOCT MOTOPHbIX Macen npu
HW3KMX TemnepaTypax He UMeeT OTKOHEHWIA, MOTOMY YTO KauKyLLasaca BA3KOCTb MOTOPHbIX Macen npu HA3KOM
Temneparype onpegenserca To/bKO C NOMOLL b0 HACTOALLEro MeTOAA UCTbITAHUS.

14.4TIpeyn3NOHHOCTb, NONYYEHHAA NPU UCNONb30BaHUM aBToOMaTnyeckux CCS

CwmelleHVe (OTKOHEHWE) pe3yNbTaToB UCMbITaHWIA, NOTy4YeHHbIX Ha aBTomaTudecknx CCS v pyuHbix CCS2.
OTCYTCTBYET 1 NPELM3MOHHOCTb COOTBETCTBYET NPELM3NOHHOCTU pyyHOro CCS.



FOCT P 52559—2006

Mpunoxexune A
(o6sA3aTenbHOE)

CneynanbHasa METOAMKA NCNbITAHUA Maces C BbICOKUMU YNPYTrOBA3KUMMN
cBolicTBamMu Ha pydyHom CCS

A.1 Mpwn ucnbiTaHMK Ha pydHom CCS mpu HU3KOW TemnepaTtype UCMbITyeMble 06pasLibl MOrYT XxapaKTepn3oBaTbCs
pasHbiM MOBeAeHVWEM, NO3TOMY HeOBXOAVMbI NpoLeaypHble U3MEHEHUS.

HekoTopble 06pasLbl 3aKpy4nBaloTCs B BUAE CriMpasiv BOKPYr Basia poTopa npu 3arnycke npusoga poTtopa. Ecnu
obpasel, NOAHMMAETCA U3 30HbI CABUIa, TO CKOPOCTb POTOpPa 3aMeTHO yBeNNUMBaeTCS.

MpumMeHeHne pe3nHOBOI MPObKY B 3anpaBoyHOl Tpybke (cM. 11.2) 06bI4HO obecneynBaeT yA0BETBOPUTENbHbIE
pe3ynbTaTbl MUCMbITAHUA, HO ANA WCMbITAHUSA BbICOKOBAIKMX 06pasL0B MOXET noTpeboBaTbCA NpUMEHEHWe cneumasb-
HON MEeTOAUKMU.

MeToauky, npuBefeHHyto B A. 1.2 — A. 1.7, NpUMEHSIIOT 415 UCMbITAHWIA Kak BA3KMX, TaK 1 HEBA3KMX 06pasLoB. MNpu
ucnbiTaHuy Mo A. 1.5 TpebyeTcs 60blue MaHUMYNAUWIA Yepe3 60/1ee KOPOTKME MPOMEXYTKN BPEMEHW, YEM MpU UCMbITa-
HUM no 11.2.

McnblTaHnsa KaIMbpOBOYHbIX Maces LO/MKHbI MPOBOAUTLCS MO TOM XXe METOAMKE, MO KOTOPOiA NPOBOAWANCH UCTbI-
TaHua 06pasLioB, TaK kak KaIMbpoBOYHbIE KPUBbIE MOTYT Crerka pasnmyarbes.

A.2 McnmbiTyemblii 0obpasel, C MOMOLLbIO KanesibHOW NUMeTK BBOASAT B 3anpaBOYHYl0 TPYOKy, 3amosiHAs 3a3op
MeXy POTOPOM ¥ CTATOPOM C HEBGONbLUIUM M36bITKOM, YTOObI 06paseL, 3aKkpbiBas PoTop NPUBAN3NTENBHO Ha 1 MM.

[ins o6ecneyeHuns nyywero pacrnpeAeneHns obpasLa Mexgy cTaTopoM 1 pOTOPOM MPOKPYUMBatOT POTOP PYKOi [0
Tex rnop. Noka 4yacTb obpasLa He CTeYeT CO CTEHOK poTopa.

A.3 BK/lOYaOT KOHTPO/Ib Temnepartypbl U nogady xnagareHTa, JaloT OX1aAuTbes cTatopy. Temnepartypa ucnbita-
HYS fO/MKHA ObITb fOCTUTHYTA Yepe3 30 — 60 ¢ agna TemnepaTyp ucnbiTaHus o MuHyc 20 "C 1 yepes 60 — 90 ¢ — gns
Temneparyp ucnbitaHusa 4o muHyc 30 "C.

[ina obecrneyeHnss ONTUMaNbHOIO KOHTPONSA TeMNepaTypbl Ha LUPKYNALMOHHOM Hacoce, MojatoLieM XiafareHT,
OTKPbIBAIOT K/anaH Hacoca AN PerynMpoBaHns Nogauu xnajareHTta, Korga UCMbITyeMblii MasioBA3KuiA obpasel, Haxo-
[AWTCA B BUCKO3MMETPUYECKON Avelike, a ABuratenb CCS BK/IOYEH.

TemnepaTypa XxnagareHTa, NOCTYyMaloLWEero K BUCKO3MMETPUYECKON suyelike, [O/MKHA OblTb MPUOAN3NTENBHO Ha
10 "C Hwxe TemnepaTypbl UCMbITAHUSA.

Heobxoaumo obecneunTb XOPOLUMIA TEMNOBOW KOHTaKT C AaTyYMKOM TemmepaTypbl B TEMNJIOBOM KaHasle ctaropa,
KOTOpbIi CnegyeT Neproanyeckun oumwaTs no 6.6.

A.4 YcTaHaBnuBatoT CTPesiKy M3MepuTenbHOro npubopa Ha 60/iee HU3KOe 3HavyeHWe TemnepaTtypbl WUCTbITaHUS,
4TOGbI NPU BK/IOYEHWUN ABUraTENst PpOTOpa He TpeboBanoch AanbHelieli HaCTPOolKU TemnepaTypbl UCMbITAHWSA.

A.5 Mpy gocTvXeHnn TemnepaTtypbl UCNbITaHNA (Ha YTO yKasbiBaeT MHAMKATOP U3MepuTens Temnepatypbl, KOHT-
ponupytowuii TemnepaTypy LMKIMYECKOro NoToka xnagareHTa), BKIYatoT Taimep.

Yepes (10 + 2) ¢ nocne BKIOYEHNS TaliMepa HEeMnocpefCTBEHHO B SUYEKy BBOAAT [OMOMHUTENIbHOE KO/IMYeCcTBO
obpasua Tak. YTobbl AYelika 6bl1a NONHOCTLIO 3arnosIHEHa.

A.6 Yepes (30 +£2) c nocne 3anycka Talimepa BK/IOYAKOT NPUBOA ABUrATENS.

A.7 Yepes (10 £2) c nocne 3anycka potopa pPerucTpupytoT nokasaHne UHAMKATOPHOro U3MepuTens CKopocTu ¢
ToyHOCTbH 0,001 ef. 3aTem BKIOHAKOT NPUBOA POTOPA M HAYMHAIOT nodady xnajareHra.

A.8 Ounwarot CCS no 11.3.1 — 11.3.3.

A.9 MNpeumn3noHHOCTb N3MEPEHNS KaXKYLLECA BS3KOCTU MOTOPHBIX Macen ¢ ynpyroBsi3KUMWU CBOMCTBaMM He ycTa-
HOB/IEHA. MO3TOMY MOXHO OXMAATb, UTO OTHACTU OHa BYAET XyXke TOi. KoTopas ykasaHa B 14.1 — 14.3.
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MpunoxeHune b
(cnpaBo4Hoe)

CpaBHeHMe CTPYKTYpPbl HACTOSALWEro cTaHgapTa co ctaHgapTom ACTM [, 5293

HacToswmii ctaHpapt

Pasgen 1 O6nacTb NpYMeHeHUs
Pazfen 2 HopmaTuBHbIE CCbINKN
Pa3gen 3 TepmuHbl 1 onpegeneHus
Pa3gen 4 CywHocTb MeTofa

Pa3gen 5 3HauyeHve 1 1MCNonbL30BaHUe
Pa3gen 6 Annapatypa

Pa3gen 7 PeakTusbl 1 matepuaribl
Pazfen 8 Mepbl NpefoCTOPOXKHOCTU
Pasgen 9 OT6op npo6

Pasgen 10 Kannbposka

Pasgen 11 WcnbiTaHne Ha pydHom CCS

Pasgnen 12 WcnbiTaHne Ha aBTOMaTU4eCcKoOM W MOJy-

aBTomMaTtnyeckom CCS

Pazgen 13 MpoToOKON MCMbITAHNUA

Pasgen 14 MNpeunsnoHHOCTb U cMelleHne (OTKIOHe-

Hue)

MpunoxeHne A (obsasaTtenbHoe) CneunanbHas me-

TOAMKA UCMbITaHUS Ha pydHoM CCS mMacesl C BbICOKUMM
YMNpPYroBa3KUMY CBOMCTBaMM

MpunoxeHune b (cnpaBoyHoe) CpaBHEHME CTPYKTYpbI

HacTosLero ctaHgapTta co ctaHgaptom ACTM [ 5293

Bubnuorpadus

CraHgapt ACTM [, 5293

Pasgen 1 06nacTb NPUMEHEHNA
Pasfen 2 HopmaTuBHbIe CCbINKN
Pa3gen 3 TepMuHbl 1 onpedeneHns
Pa3pgen 4 CywHoCTb MeToAa

Pa3zgen 5 3HauyeHue n ncnonb3oBaHne
Pa3gen 6 Annapatypa

Pa3sfen 7 PeakTusbl 1 Matepuaibl
Pazgen 8 Mepbl NpefoCTOPOXXHOCTH
Pasgen 9 OT60p Npo6

Pazgen 10 Kannbposka

Pasgen 11 MNposefeHne nUcnbITaHUA Ha pydHom CCS

Paspen 12 MNpoBefeHWe UCNbITaHUA Ha aBTOMaTu-

YeCcKoM K1 nosnyastomarmyeckom CCS

Pasgen 13 MpoToKoN UCMbITaHUSA

Pa3gen 14 Mpeun3noHHOCTb M OTK/IOHEHWE

Mpunoxenne A (obsasaTensHoe) CneymansHas me-

TOAMKa WCMbITaHNS Ha py4yHoM ummutatope CCS macen ¢
BbICOKUMW YNPYroBA3KMMK CBOMCTBaMU

13



FOCT P 52559—2006

bubnuorpadus

[11 ACTM L4057 PykoBOACTBO MO py4YHOMY OT6OPY MPo6 HedhTh 1 HETENPOAYKTOB
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