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NMpeaucnosune

Llenn, oCHOBHbIE NPUHLMMLI U NOPSO0K NPoBedeHUs paboT MO MEXIoCcygapCTBEHHOW cTaHd4apTU3aLmMm
yctanoBneHol FOCT 1.0—92 «MexrocyaapcTBeHHasi cuctema ctaHgapTtusaunn. OCHOBHbIE NONOXEHUsI» U
MOCT 1.2—2009 «MexrocyaapcTBeHHas cuctema craHgaptusaumn. CtaHaapTbl MeXrocyaapCTBeHHbIe, npa-
BMIa U PEKOMeHOaLUn Mo MEeXrocyaapCcTBEHHOW cTaHaapTM3aumun. Mpaeuna paspaboTki, NpuHATUA, NpuMe-
HeHWs1, OOHOBMEHNST U OTMEHbI»

CBepneHuA o cTaHgapTe
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YYHO-MCCeaoBaTeNbCKUn MHCTUTYT no nepepaboTke HedTU» (OAO «BHUW HIM») Ha ocHoBe cobCTBEHHOMO

ayTeHTUYHOro nepesoda Ha pyCCKI/IIZ A3bIK CTaHOapTa, YKa3daHHOIo B NyHKTE 5

2 BHECEH ®egepanbHbIM areHTCTBOM NO TEeXHUYECKOMY peryrnvpoBaHuie 1m metpororun (Pocctak-
AapT)

3 MNPUHAT MexrocyaapCTBeHHBEIM COBETOM NO CTaH4apTU3aLnM, MeTPONornn n cepTndgukaLm (npoTo-
kon oT 5 gekabps 2014 r. Ne 46)

3a NPUHATUE NporofiocoBanun:

KpaTtkoe HauMeHoBaHue CTpaHbl Kop cTpaHbl CokpalleHHoe HaMMeHOBaHUe HaUMOHaNbLHOro opraHa
no MK (UCO 3166) 004—97 no MK (MUCO 3166) 004—97 no cTaHgapTM3aumu

ApmeHus AM MuvHakoHoMKKM Pecnybnvku ApmeHus

benapycb BY loccrangapt Pecny6nvkn benapych

Kupruams KG KbiprelactaHaapt

MonaoBa MD Mongoea-Ctangapt

Poccus RU PoccraHgapt

TagXukuctaH TJ TapxvnkctaHgapT

Y36ekncTaH uz YactaHgapT

4 TMpukazom PefeparbHOro areHTCTBa No TEXHUYECKOMY peryrnupoBaHuie U MeTponorum ot 29 masi
2015 r. Ne 471-cT mexxrocynapcteHHbld ctaHgapT FOCT 33155—2014 BBeAeH B AECTBUE B KAYeCTBE HaLNO-
HanbHoro ctangapTta Poccuiickon ®epepavinn ¢ 1 uons 2016 r.

5 Hactoawuin craHgapt ugeHtudeH ctaHgapty ASTM D 4684—08 Standard test method for
determination of yield stress and apparent viscosity of engine oils at low temperature (CtaHgapTHbIn MeTOA
onpeaeneHnst npeaerna TeKy4yecTu U KaxyLLencs BA3KOCTU MOTOPHBIX Macen rnpu HU3KOW Temneparype).

CTtaHpapT paspabotaH komutetom ASTM D02 «HedbTenpogyKTsl U cMaso4Hble MaTepuarnbl», U Henocpe-
OCTBEHHYIO OTBETCTBEHHOCTL 3a MeTo HeceT nogkomuteT D02.07 «CBOUCTBa TEKyYeCTU».

MepeBoa ¢ aHMMUACKOro s3bIka (en).

HanmveHoBaHWe HacTosLero ctaHgapTa U3MeHeHo OTHOCUTENbHO HaUMMEeHOBaHWs yKasaHHOro ctaHaap-
Ta and npuseaeHuns B cootseTcTeue ¢ NOCT 1.5—2001 (nogpasaen 3.6).

OdumumanbHble 3K3eMnndapbl cTaHgapTa, Ha OCHOBE KOTOPOro NOAroTOBMEH HacTosIWWMA Mexrocyaa-
PCTBEHHbIA CTaHAapT, U CTaHAapTOBR, Ha KOTOPbIe AaHbl CChINKKU, UMetnTes B deepanbHOM MHDOPMaLMOHHOM
boHOEe TEXHUYECKNX PernamMeHToB U CTaHOapToB.

CBeleHns1 0 COOTBETCTBUN MEXrOCyJapCTBEHHbIX CTaHAapTOB CCbINOYHLIM CTaHAapTaM NpueedeHbl B
JononHUTensHoM npunoxeHnn OA.

CtaHpgapT noaroToBreH Ha ocHose npumeHeHnst TOCT P 52257—2004.

CTteneHb cooTBeTCTBUA — naeHTudHasa (IDT)
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UHpopmayus 06 uameHeHUsIX K HacmosiuemMy cmanOapmy rybruKkyemcsi 8 exxe200HOM UHGhopMaUUOH-
HOM yKasamerne «HauuoHanbHbie cmaH0apmbi», @ MEKCm U3MEHeHUU U rornpagok — 8 eXeMeCIYHOM UH-
gopmayuoHHOM yKkasamerne «HauuoHarnsHsle cmandapmei». B criydae rnepecmompa (3aMeHb!) Ui OmmMeHs!
Hacmosiujeao cmaHdapma coomeemcemesyiolee yeedomMmeHue bydem orybriukosaHo 8 eXeMeCsYHOM UHop-
MauyUoOHHOM yKkasamene «HayuoHansHbie cmaHOapmei». Coomeemcmeyroujast UHghopmayusi, yeedoMeHue U
meKcmel pasMelwjaromess makxe 8 UHghopmayuoHHoU cucmeme obujeeo rosib308aHuUss — Ha oulUaTbHOM
catime ®edepallbHO20 a2eHMCmea o MEeXHUYECKOMY peaynupogaHuio U Memporsioeuu 8 cemu ViHmepHem

© CraHgapTuHgpopm, 2015

B Poccuiickoit egepaliMm HACTOALWMIA cTaHAapT He MOXKeT GbITb MONMHOCTBIO UMM YaCTUYHO BOCMPOM3Be-
[OEH, TUPaXKMPOBaH N pacnpocTpaHeH B KayecTBe oduuManbHore nsaaHus bes paspelweHna degepansHoro
areHTCTBa No TEXHUYECKOMY PeryrimpoBaHuie U MeTponorum
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M E XTTocyaAPG CTHBETHTHUBbB H# C TAHIAODAPT

MACJIA MOTOPHbBIE

MeTop onpefeneHus npegena TeKy4eCcTU U KaxXyLenca BA3KOCTU
npu HU3KOW TeMnepaTtype

Engine oils. Method for determination of yield stress and apparent viscosity at low temperature

DaTta BBegeHua — 2016—07—01

1 O6nacTb NnpMMeHeHus

1.1 Hactoqawuita ctaHgapT ycTaHaBnMBaeT MeTo onpeaeneHus npeaena TekydecT 1 KaxyLencs Bas-
KOCTW MOTOPHBIX Macern nocne oxXnaxaeHnsi ¢ peryrnmpyemMon CKopocThbio B TeYeHne He MeHee 45 4 00 KoHeu-
HoW TemMnepaTtypbl UcMbITaHUA 0T MUHYC 10 °C 0o MuHyc 40 °C. BA3KOCTb U3MEpPSAIOT MPpU HanpshKeHUn casura
525 Ma v ckopocTr cagura o1 0,4 ao 15,0 ¢1. YcTaHOBMNEHO, YTO BA3KOCTb, M3MepeHHas npu AaHHOM Harnpske-
HUW caBUra, NoKasblBaeT HaUMyULLYo KOPPENaLUIo Mexay TeMnepaTypon, nNpu KOTOPON BA3KOCTb JoCTUraeT
KPUTUYECKOrO 3HaYeHUs, U NpeaerbHON TeMnepaTypon, Npu KOTOPO NPOUCXOQUT HapylUeHue npokavymBae-
MOCTMU.

1.2 Hactoqawumii ctaHgapT npegycMmaTtpuBaeT ABa MeToaa UcnbitaHuin — A n B.

Mpu ucneiTaHMK No MeTogy A Ast KOHTPOMsS TeMNepaTypbl UCMoNb3yoT NpUbopbl C COBpeMEHHBIM Tep-
MOSIIEKTPUYECKAM UMK MpsSMbIM oxnaxkaeHueM. Mpu ucnbitTaHni no metody B MOXHO Mcnonb3oBaTb Npubopbl
no Metogy A unu npubopsl, oxnaxxgaemble LMPKYIMPYOLWMM METaHOoMoM.

1.3 Ona MmeTtoada A npeunsnoHHOCTL YCTaHOBMEHa B AManasoHe HanpsikeHnn oT 35 go 210 MNa n anana-
30He KakyLlerncs BsskocTu oT 4300 go 270000 mlMa - c. MoxHo Takke onpenensite 6onee BbICOKME 3HAYEHUSA
TeKy4ecT 1 BA3KOCTN.

1.4 HacTtoswuin ctaHgapT MOXHO UCMONb30BaTh A4S UCMbITaHUs] HEUCMONbL30BaHHBIX Macen 1 otTpabo-
TaHHbIX Macen A8 AM3enbHbIX 1 KapblopaTopHbIX ABuUratenei. BoaMoXXHOCTb pacnpocTpaHeHus HacTosILwero
MeToda Ha Apyrve HedpTenpoayKTel He yCTaHOBMEHa.

1.5 3HaueHus1, ycTaHOBNEHHbIE B eAuMHULaxX cuctembl CU, cuuTaroT ctaHgapTHeIMAN.

1.5.1 EaMHuuen namepeHnst BS3KOCTU B HacTOsILLleM cTaHfapTe sIBNAeTCs Munnunackans-cekyHaa
(MMa - c). B ckobkax gns nHdopmaumMm NnpMBegeHa akBUBaneHTHasa eanHiua — cantunyas (cll).

1.6 B HacTosilem cTaHdapTe He NpeaycMOoTPEHO paccMOTpeHMe Bcex BONpocoB obecneveHns 6ezonac-
HOCTW, CBSI3aHHbLIX C ero NpumMeHeHnem. MNonb3oBaTenb HACTOSLWEro cTaHdapTa HeceT OTBETCTBEHHOCTb 3a
YyCTaHOBIEHNE COOTBETCTBYIOLLMX NPaBWIT MO TEXHWKE 6e30MacHOCTU U OXpaHe 300poBbS, a Takke onpedensiet
LenecoobpasHoCTb NPUMEHEHUA 3aKOHOA4AaTENbHbIX OrpaHUYEHWIA Nepes ero UCnonb30BaHNEM.

2 HopmaTuBHbIEe CCbINKK

Ans npMMeHeHUs HacTosILLEero cTaHgapTa Heobxoanmbl crneayoLme CChiNIoYHble AOKYMeHTHI. s Heda-
TUPOBaHHBIX CCLINOK MPUMEHSIOT NocneaHee UsgaHne cChllTOMHOro JOKYMeHTa (BKITHoYas BCe ero U3MeHeHUs1).

2.1 CraHgaptel ASTMY

ASTM D 3829 Standard test method for predicting the borderline pumping temperature of engine oil
(CTaHgapTHBIN MeToq NPOrHO3MPOBaHUA NpeaensHON TeMnepaTypbl NPOKaYMBAEMOCTU MOTOPHOTC Macra)

" Cobinim Ha ctanaapTel ASTM MOXHO yTOUHMTE Ha canTe ASTM www.astm.org nnv B cryx6e nogaepxku KrmeH-
ToB ASTM service@astm.org, a Takke B MHHOPMaLMOHHOM TOME exerogHoro cbopHrka craHgaptTos ASTM.

UspaHne ocpmumanbHoe
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2.2 CraHgapTsl ISO?

ISO/IEC 17025 General requirements for the competence of testing and calibration laboratories (O6wue
TpeboBaHMs K KOMNETEHTHOCTM UCTIBITATENbHBIX U KanubpoBoYHbIX Nabopatopuii)

ISO Guide 34 General requirements for the competence of reference material producers (O6wue Tpebo-
BaHWUs1 K KOMNETEHTHOCTU MPON3BOAUTENEN 3TANOHHBIX MaTepuanos)

ISO Guide 35 Reference materials — General and statistical principles for certification (CtaHgapTHble
o6pasubl. ObLWMe 1 cTaTUCTUYECKMe NPUHLMMBI aTTecTaumm)

3 TepmuHbI U onpeaeneHus

B HacTosilem cTaHdapTe NpMMeHeHb! criedyoLlmMe TEPMUHBI C COOTBETCTBYIOLLMMN ONPeaeneHUsIMA;
3.1 O6wue TepMUHBbI

3.1.1 Kaxywasncs BA3KOCTb (apparent viscosity): BaskocTb, onpegeneHHas no Hactosilemy Metoay.

3.1.2 HblOTOHOBCKOEe Macno unu xuakoctb (Newtonian oil or fluid): Macno nnm xxuagkocTb, KoTopas
npy 3agaHHoN TemMnepaType UMEeeT NOCTOSIHHYIO BASKOCTb MPU BCEX CKOPOCTAX U HanNpsbKeHUsX casura.

3.1.3 HeHbIOTOHOBCKOE Macno Unu xugkoctb (non-Newtonian oil or fluid): Macrno unu xxuakocTe, BA3-
KOCTb KOTOPOW NpW 3aJaHHON TemnepaTtype USMEHSIETCH B 3aBUCUMOCTU OT CKOPOCTU U HaNpsiKeHWUs casura.

3.1.4 ckopocTb caBura (shear rate): pagueHT CKOPOCTN B MOTOKE XNAKOCTW. [151 HBIOTOHOBCKOM XXua-
KOCTU, HaxodsLWwencs B poTalMOHHOM BUCKO3UMETPE, HanpsbkeHUe caBura U3MepsioT Ha MOBEPXHOCTU BHYT-
peHHero LunnHapa (6.1), He yuuTbiBas kpaesble achdekTbl. CkopocTb cABuMra Ha nosepxHocTy potopa G, ¢,
BbIYUCHSAIOT Mo hopmyrie

2A0)R?
G, = 22R: (1)
RZ -R;
nnn
4 2
6= 2Rs )
2((RS _Rr)

roe Q2 — yrnosasi ckopocTb, pad/c;
R, — paguyc ctaTopa, Mwm,
R, — paauyc potopa, MM,
t — Bpemsi ogHoro o6opoTta poTopa, C.
Ans koHKpeTHoro Npubopa, npueedeHHoro B 6.1.1,

G, = 63/t. (3)

3.1.5 HanpshkeHue caBura (shear stress): OTHoLWEHUE KPYTALLEro MOMEHTa, NPUNOXEHHOTO K POTOPY,
K nnowiaamn notoka Xuakoctu. Ona poTaumoHHOro BUCKO3UMETPa MOBEPXHOCTb poTopa SIBMsieTCd nnolwaibto
caBura (nnowanbio NoToKa XUaKocTu)

T.=981M(R,+R,) 109, (4)
= Tirz 109, (5)
2(m)R?n

rae T, — KpyTALLMA MOMEHT, NPUNOXEHHBIA K poTopy, H - M;
M — npunoxeHHaa Mmacca, T;
R, — paaunyc Bana, mw;
R, — paanyc cTpyHbl, MM;
S, — HanpsikeHue casura Ha nNoBepxHoOCTU potopa, MNa;
h — BbICOTa poTOpa, MM.

2 HoctynHel B MexayHapoaHoln opranmzaummn no crangaptmaaumm (ISO), 1 rue de Varembé, Case postale 56,
CH-1211, Geneva 20, Switzerland, http://www.iso.ch.

2
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[ns BUCKO3UMETPOB € pasMmepamu, npuseaeHHbIMU B 6.1.1,
T.=31,7M-105, (6)

S,=35M. (7)

3.1.6 BA3kocTb (viscosity): OTHOLIEHNE NPUNOKEHHOTO K XUAKOCTU HaNpPsbKeHUs CABUMa K CKOPOCTU
casura (MHorga ero HasbiBalT KOSMULMEHTOM AUMHAMUYECKON BASKOCTU), KOTOPOE ABMAETCS MokasaTenem
COMPOTUBIIEHNS XKNAKOCTU TeveHuto. B cucteme CU eguHMLEN AUHAMNHECKON BSSKOCTU ABIAETCA Nackarib-ce-
kyHaa (MMa - ¢). Cantunyas (cl) paBeH ogHon Munmmnackans-cekyHae (mla - c).

3.2 TepMUuHbI, XapaKkTepHble ANA HacToALWEero ctaHaapTa

3.2.1 kanubpoBo4Hble Macna (calibration oils): Macna, ucnoneayemele 4na kanubpoBkX Npubopa npu
onpeeneH1n 3aBUCUMOCTI KaKyLLIeCH BA3KOCTU OT CKOpOCTy casura. KanubpoBoyHble Macna, asnstoLmecs
B OCHOBHOM HbIOTOHOBCKUMU >KMAKOCTAMU, AOIDKHBI COOTBETCTBOBATL 3TANrlOHy HaUMOHANBLHOTO WHCTUTYTA
meTpororun. KannbpoBoyHble Macna crnegyert nory4arb y NocTaBLUMKOB 060pyaoBaHWsl, COOTBETCTBYHOLLIMX
TpeboBaHuam ISO Guide 34, ISO Guide 35 n ISO/IEC 17025. BA3kocTb KanMbpoBOYHbIX Macen rnpu teMmnepa-
Type muHyc 20 °C npubnuautensHo coctaensieT 30 Ma-c (30000 cll), npu Temnepatype MUHyc 25 °C —
60 Ma - ¢ (60000 cl).

3.2.2 nocrtosaHHana adenku (cell constant): OTHoweHWe BA3KOCTU KanMBPOBOYHOM KNAKOCTU K Bpeme-
HU, HeobxoanmoMy A5 nepBeIX Tpex 06opoToB poTopa.

3.2.3 ucnbiTyemoe macno (test oil): Jlio6oe macno, KaxyLLyrocs BA3KOCTb U nNpeden Teky4ecTn KoTopo-
ro onpenensioT No HacTosALWweMy MeToay.

3.2.4 Heucnonb3oBaHHoe Macno (unused oil): Macno, He ucnons3oBaHHoe B paboTatollem aBuraTene.

3.2.5 oTpaboraHHoe macno (used oil): Macno, ncnonb3oBaHHoe B paboTatowem gsurartene.

3.2.6 npepen Teky4decTu (yield stress): HanpsikeHue casura, Tpebyemoe ans Hadana TedeHus. Ans
BCEX HEIOTOHOBCKUX U MHOTMX HEHLIOTOHOBCKUX XXUAKOCTEN Npeaen TekydecTu paseH Hymno. [Npeaen Tekydectu
MOTOPHOIO Macna 3aBUCUT OT CKOPOCTU OXITaXXAeHUs Macna npu HA3KOM TeMneparype, BpeMeHU BblaepKuBa-
HWUS1 1 TeMnepaTypsl.

4 CywHocTb MeTOAA

4.1 Obpa3seL, MOTOPHOrC Macna BblgepXuBeatoT npu Temnepatype 80 °C, 3aTeM oxnaxgatoT ¢ 3anporpam-
MUPOBaHHOW CKOPOCTBIO A0 KOHEYHOW TeMnepaTypbl UCTIBITaHUST U BbIAEPKUBAOT B TEYEHUE YCTaHOBIIEHHOIO
BpemeHu. s onpedeneHns npegena TeKy4ecTu K Bany poTopa NpuKnagbiBaloT Ceputo YBENUYMBAIOLLIMXCS Kpy-
TALLMX MOMEHTOB [0 NOSIBMEHUS BpalleHus. KaxyLytocs BA3kocTb obpasLua onpeaensitor no MakcuMarsHoMYy
3HAYEHUIO KPYTSLLEro MoOMeHTa.

5 HasHa4yeHue 1 npumMmeHeHune

5.1 CKOpOCTb N NPOOOITPKUTENbHOCTb OXINaXaeHNA MOTOPHOIoC Macia MOTyT BITMATb Ha npeen Tekydec-
TN N BA3KOCTb. Mo HacTodleMy CTaHAapTy CBeXee MOTOPHOE Maciio MeANeHHO oXnaXXaakT B Anana3oHe TeM-
neparyp, B KOTOPOM MNPOUCXCOUT KpuCtannusauumaA I'Iapad)I/IHOBbIX yrnesoaopoaoB, 3ateM CpaBHUTENIbHO
6bICTpO oxnaxgaroT 40 KOHEYHON TeMnepartypbl UCMNbITaHUA. I'IonyquHble pe3ynbrartbl NCMbITAHUIA MOXHO UC-
nonb3oBaTb AnA I'Ipeﬂ,BapI/lTeJ'leOIZ OLeHKN MOTOPHbIX Macesl C U3BECTHbIMU XapaKTepUCTUKaMN, KOTOpPbIE NMPpK
SKcnnyataunm MmoryTt npmMBeCTt K OTKady n3-3a OTCYyTCTBUA HpOKa‘-IIABaeMOCTM3). Macna ¢ 38d)MKCI/IpOBaHHbIM
OTKa3oM MNpu skcnnyartauni ncnbltbiBanm 0BbI4HO npun temneparype MMHyC 25 °C. I'Ipe/:l,rlono>|<|/|Teano OTKa3
npn skcnnyaraun Mmacna nponcxogun B pesynbrarte 06pa3OBaHI/IF| rene06pa3H0|7| CTPYKTYpHbI, I'IpI/IBOﬂ,FlLLI,eIZ K
SHaYNUTEITbHOMY YBEJTMHEHUIO NpeaenbHOro HanpsaXxXeHna casura W/Unn BA3KOCTW.

5.2 TemnepaTypHbI npoduUnb oxnaxgeHus

5.2.1 TemnepaTypHbln NpothuUnb OXIMaXAEHUs1 Macer, KoTopble UCMbIThIBAKT NpU Temneparype Mu-
Hyc 20 °C unu Huxke, npueegdeH B Tabnuue X 1.1 npunoxerus X1. TemnepaTtypHbIi Npodunib oxnaxgeHus, npu-
BedeHHbIn B Tabnuue X1.1 npunoxeHust X1, OCHOBaH Ha BASKOCTHBLIX CBOWCTBAX CTaHOApPTHbIX 0bpasLoB
macen ASTM ans onpegeneHuns npokadmsaemoct (PRO). K HUm oTHOCAT Macna ¢ HopMarnsHbIMU HASKOTEM-
nepaTypHbIMI PECITIOrMYECKUMI CBOACTBaMU U Macna ¢ npobrnemMammn NpokavymMBaeMoCcTy Npu HASKUX TeMnepa-
Typax [1]—I[5]. 3HaueHns TemnepatypHbiX npodunein npu Temnepatypax MuHyc 35 °C n muHyc 40 °C
ocHoBaHbl Ha oTyeTax ASTM (cm. [6], [7]).

® 3ranoHHble Macna Ans onpeaeneHust npokaunsaemoctn (RPO) NeNe 21—29.
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5.2.2 [na macen, KoTopble UCMLITEIBAKOT Npu Temnepatype MuHyc 15 °C unu munyc 10 °C, ucrnonsbayoT
Tabnuuy X1.2 npunoxeHust X1. He ycTaHoBNeHa A0OCTOBEPHOCTL YKa3aHHOro TemnepaTypHoro npodunsa ns-3a
OTCYTCTBUSA COOTBETCTBYIOLLUX 3TANOHHBIX Macers. [103ToMy He ycTaHOBMeHa NPeLn3uoHHOCTb UCNbITaHUS Npn
nUcnonb3oBaHuKM Npoduns oxnaxaeHnsa npu Temnepatype ucnelTaHnsa MuHyc 10 °C. TemnepaTypHbIA Npo-
dunb, NpuBegeHHbIA B Tabnuue X1.2 npunoxkeHns X1, NofyyYeH aKcTpanonMpoBaHneM TemnepaTypHoro npo-
dung Tabnuubl X1.1 npunoxeHuns X1 ¢ yuetom npegnonaraeMelx 6onee BbICOKAX TEMNEpaTyp NOMYTHEHUSA
BSI3KUX Macen, UCMbITbIBaeMbIX nNpu Temnepatypax MuHyc 15 °C u munyc 10 °C.

6 Annapatypa

6.1 MuHu-poTaLMoOHHbIN Bucko3umeTp (MRV)

Mpnbop, COCTOSALLNIA N3 OOQHOW UMM HECKOMBKUX BUCKO3UMETPUYECKNX SYeeK (Janee — siyeek), ycTaHoB-
NeHHBIX B TEpMOCTaTUPYyeMbIiA KOPMYC U3 MaTepuana ¢ BbICOKOM TENMOoNpoBOAHOCTLI0. Kaxkaas siueinka cogep-
XWUT KanubpoBaHHLIA POTOPHO-CTATOPHBLIA KOMMMEKT. B BepHel 4YacTM Bana potopa [[o/kHa ObiTb
pacnonoxeHa nepexknaguHa 4OCTaTOYHOM AMNWHbI, 4To6bI (hukcaTopom (6.6) obecnevmTs OCTaHOBKY BpalLleHuUst
B 060MX HanpaBneHUsIX Npu nocnegoBaTenbHbIX NonyobopoTtax. BpaweHue potopa obecneunsaetca npuio-
XEHHOW Harpyskon, AeUCTBYIOLLEN Ha Hero Yepes CTPYHY, HaMOTaHHY0 Ha Ban poTopa.

6.1.1 Ayenka MUHN-POTALNOHHOIO BUCKO3MMETPA JOMKHA NMETL pasMepbl, MM:

aunametp poTtopa — 17,06 + 0,08;

annHa potopa — 20,00 + 0,14;

BHYTpeHHUI aMameTp suenkn — 19,07 + 0,08;

paguyc sana — 3,18 + 0,13;

paguyc cTpyHel — 0,1.

6.1.2 Kpblwwka auenkn

Ans TepMOMETPUYECKN OXMNaxaaeMbIX MpUOGOPOR B BEPXHEN HacTW AYENKA pasMeLLatoT KPbILIKY A1 CHU-
XeHna nonagaHns B Hee Bo3ayxa. [ByxcTyneHyartas Kpblllka LUnuHapuieckoir cbopmMbl BeICOTOM (38 £ 1) MM
[(1,50 + 0,05) agorma) gomkHa OblTe U3rOTOBMEHA U3 MaTepuana ¢ HU3KOW TensionpoBOAHOCTLIO, Hanpumep
TepMonmacTuka, Takoro Kak aleTun-cononumep, yCTONYNBOro K BO3AEMUCTBUIO pacTBOpUTENe U BbldepXkunsa-
toLLEero guManasoH TemnepaTtyp no HacTosweMy cTaHgapTy. AuamMeTp BepXHen CTYNEeHN KPbILWKA JOMKeH ObiTb
(28 £ 1) mm [(1,10 = 0,05) aroinma), gnameTtp HWKHen cTyrneHn — 19 mm [0,745 aonmal ¢ npegensHbIM OTKMO-
HeHneM, COOTBETCTBYOLLUNM ANAMETPY siueiku. MNpeaensHoe OTKIMIOHEHUE 3HaYeHUs AMaMeTpa HIDKHEeR cTyne-
HW KPbILLKM NO3BONSET NEerko yCTaHOBUTL ee B SIUEiKY, He Kacasicb Bana poTtopa. B LeHTpe KpbIWK1 A0MKHO
6bITb OTBepcTNe anametpom (11 = 1) mm [(0,438 + 0,050) arorimal. Ons obnerdyeHUs yCTaHOBKA B BEPXHIOK
YacTb SMENKU KPbILLIKA JOMKHA COCTOATh U3 ABYX NOMOBUHOK.

6.1.2.1 B npubopax c NpsiMbIM OXMaXXaAeHNeM KpbILKA He UCMOMbaYHoT, UTOObLI He NPensTCTBOBaTbL NOTO-
Ky XOIOJHOr0 CyXOro Bo3ayxa B CTaTopbl U 3aMOpaXKUBaHUIO.

6.2 py3bl

6.2.1 Ons MamMepeHus npegena TeKy4ecTy UClonb3ayoT Habop 13 10 rpysos maccon (10,0 +0,1) r. OguH
rpys sIBNsIeTCS1 ONOPon ANs ApYyrnx rpysos.

6.2.2 [na namepeHus BASKOCTU UCNOMbL3YIOT rpys Maccon (150,0 + 1,0) .

6.3 Cucrtema KOHTponsa TeMnepaTypbl

PerynupytoT Temnepatypy 6roka MUHU-pOTALMOHHOIO BMCKO3MMETPa B COOTBETCTBMMU ¢ Tabnmuen X1.1
unu X1.2 npunoxkeHus X1.

6.3.1 Perynartop TemnepaTypbl

Perynsatop Temnepatypbl SIBNSIETCA BaXXHOW AeTanblo B HacTosiwem metode, TpeboBaHus K perynsatopy
npueseaeHsl B npunoxeHue X2.

6.3.2 TemnepaTypHbIin Npoduss

TemMnepaTypHbIi Npodunb NpuBedeH B Tabnuuax X1.1 n X1.2 npunoxenus X1.

6.4 TepmomeTpbl ANs N3MepeHUst Temnepatypbl 6noka

WcnonbsyloT ABa TepMOMEeTpa co criedyroLmMmMu gnanasoHamm: ognH — ot 70 °C go 90 °C ¢ ueHon Han-
MeHbLero genenna 1 °C, apyroin — o1 nntoc 5 °C go mnHyc 41 °C ¢ LeHon HauMeHbLwero genedna 0,2 °C. Ang
n3MepeHnsa TemnepaTypbl MOXHO MPUMEHATL Apyrne TepMOMeTpUIeckne YyCTPONCTBA € 3KBUBANEHTHBIMN TOM-
HOCTbIO 1 paspellarollen cnocobHOCTbO, HanpyuMep LM pPoBbIe YCTPONCTBA, UCTONb3YIoWMe Pe3nNCTUBHbIN
aatuuk temnepatypbl (RDT) Unm TepMUCTOPHBIN AaTyKK.

4
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6.4.1 CneayeT cobntoaTb OCTOPOXKHOCTb MPU NMPUMEHEHUN TEPMOMETPUYECKUX YCTROUCTB B MeTansv-
YeCcKOM KOXKYXe, T. K. KOXKYX MOXeT UCKaykaTb nokasaHusa TeMnepaTtypbl. Bbino ycTaHOBMAEHo, YTO TepMOMETpU-
yeckue YCTPOWCTBA B MeTanIMYecKoM KOXyxXe MNokasblBatoT TemnepaTtypy obpasla Bollle dakTUu4eckon, 4to
06bIYHO BbI3BAHO TEMMONPOBOAHOCTLIO MeTasa, Ho BO3MOXHbI U Apyrie npuynHsbil.

6.5 MNMopaua cyxoro raza

Ans ymeHbLUEHNA KOHAEHCALMN BNari B BEPXHIOKO YacTb Npubopa NodatoT Cyxon oThUNETPOBaHHbIN ras.

6.5.1 Ons TepmMoanekTpu4eckn oxnaxgaemMbiX MprubopoB ¢ KpbILLKaMN UCTOMHWUK CYXOro rasa npucoeiu-
HSIIOT K KpblLke kopryca. Mogada cyxoro rasa rnpekpatlaercs npuy yaaneHun KpbILWKu.

6.6 dukcartop

YCTpOMCTBO ANA yAepKMBaHUA poTopa OT MpexAeBpeMeHHOro NpoBopayYnBaHng, cnocobHoe ocTaHo-
BUTb poTop Ha BnvkalleM nonyobopoTe Npu B3aMMOAEWCTBUN C ero nepexknaguHon.

7 PeakTtuBbl U MaTepuansl

7.1 HblOTOHOBCKOE Macro C HU3KOW TEMNepaTypon MOMYTHEHWS 1 BA3KOCTbLIO NpubnmanTensHo 30 Ma - ¢
(30000 cI) npu Temnepatype MuHyc 20 °C anga metogda B unu 60 MaCc (60000 cl) npn Temnepatype Mu-
Hyc 25 °C gns meTtoga A onst KannmbpoBKU BUCKO3UMETPUYECKON AYEKN.

7.2 MeTtaHon

Ans oxnaxgaowmx 6aHb HEKOTOPbIX MPUBOPOB MOXHO MCNONB30BAaThL MMEIOLLMIACS B NPOAAXKe UIu Tex-
Huyeckui ocylleHHbln MeTaHon (MpeaynpexaeHue — OrHeonaceH).

7.3 PacTtBOpUTEnb Macna

MOXXHO MPUMEHSITb MMELLMECS B MPOAAXKE renTaHbl WA aHanorMyHble pacTBOPUTENN, UCnapatoLLmMecs
6e3 ocTatka (MpeaynpexaeHne — OrHeonacHsbl).

7.4 AueToH

MOXXHO MPUMEHATE TEXHUHECKUI aLeToH, ncnapsitownincs 6e3 octatka (MpepgynpexpgeHne — OrHeona-
ceH).

MeTtog A

8 OT60p Npob

8.1 Ans ucnelTaHWiA NCMONb3YHOT NPeAcTaBUTeNbHBIA 06pa3zel, UCMBITYEMOro Macrna, He coaepxallui
B3BelleHHble TBepAble BelwlecTBa U Body. Ecnv obpasel, HaxogawWwmunes B KOHTeHepe, UMeeT TemnepaTypy
HWXKe TOUKU pochl BO3AyXa B NOMELLEHWUU, ero nepes oTKpPbITUEM KOHTENMHEpa BblAEPXUBAKOT 00 AOCTUXEHUSs
TemMnepaTypbl okpy>KatoLen cpeabl.

9 KanubpoBka v cTaHAapTM3aums

9.1 Mpoueaypa KanMGpoBKU

Ans npnbopoB, B KOTOPLIX TEMMepaTypHbIA JAaTHUK He NPUKPENTIEH K perynaTopy TeMmneparypbl, Temne-
paTypHbIA gatduk 6noka MRV kanubpyoT Npy NPUKPENTIEHHOM perynstope Temnepartypbl.

9.1.1 Tony4yeHHylo TemnepaTypHYo NOMpaBky MPOBEPSIOT ANA TPeX 3Ha4YEeHUn TeMnepaTtypbl, UCMOMb-
3ysl TEPMOMETP CpaBHEHUS, yKaszaHHbIN B 6.4.

9.1.2 Mpwu kannMbpoBke BO Bcex suerkax AomMkHO GbiTb Mo 10 cM3 ucnbITyeMoro macna, ycTaHOBMEHHbIN
poTOp M NMpu HeobxoOUMOCTWU YCTaHOBMEHHbIE KpbIKA. B npubopax ¢ npamblM oxnaxgeHuem (cMm. 6.1.2)
KPbILUKA HEe UCNOMb3YIOT.

9.1.3 Ona nocTpoeHUs KannbpoBOYHOW KPUBOW KOMMMeKTa TeMMepaTypHOro AdaTyuka ¢ perynaropom
TemnepaTypbl U3MepSIoT TeMmnepaTypy ¢ MHTepBarnioM He 6onee 5 °C, Bklouaa TemnepaTypy MuHyc 5 °C u ca-
MYI0 HU3KYIo TeMnepatypy ucnbiTanus. NpoBoasaT He MeHee ABYX U3MePEeHWn ANs KaXAoro 3HauyeHus kannbpo-
BOYHOM TemnepaTypbl ¢ uHTepsarom 10 MuH. PykoBoAcTBO no kannbposke NpuBOPOB C He3aBUCUMbIM
perynatopomM Temnepatypbl NPUBEAEHO B MPUMOXeHUN X2 (cM. X2.1).

MpunmeyvaHwue 1— Bce3sHaueHns TeMnepaTypbl B HACTOSILLEM CTaHAAPTE OTHOCATCS K PakTUHeCKON TeMnepa-
Type, He 0653aTenbHO NoKasbiBaeMon NpUGopoM.
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9.2 OnpegenstoT KanMBpPOBOYHYHO MOCTOSHHYIO KOMBUHALMIN poTop/cTaTop No pesynsraraM ABYX UCTbI-
TaHWIA cTaHAapTHBIX 0BPa3LoB BA3KOCTM NpY TemnepaTtype MuHyc 25 °C.

9.2.1 Kaxgyto sueliky kanubpytoT ABa pasa. [Nony4aemyo kannmbpoBOYHY NOCTOSIHHYHO BbIYUCTSIOT MO
cpegHeapugMeTUHECKOMY 3HAYEHUIO pPe3ynbTaToB ABYX onpedeneHui npu Tpex obopoTtax poTtopa. MNpu ka-
NMBpoBKe SYEKN BTOPOE UCTbITaHWe MPOBOASAT Ha HOBOW NOPLIMK CTaHO4apTHOro obpasua, o4nLas sueiky ot
npegblaywen nopuun obpasua.

MpumedvaHue 2—Tlocne kKanMBGPOBKM NPOBEPKY HA COOTBETCTBUE KPUTEPUSM, YKasaHHbIM B 9.11, npoBoaaT
OVH pas.

9.2.2 Tpu KannbpoBKe N N3MEPEHUSIX BAIKOCTM UCMOMb3YIOT OAMH U TOT e rpy3 maccon 150 r. MNpu ka-
NUBPOBKE N 3MEPEHNSIX BAZKOCTU MOXHO UCMONb30BaTh pasHble rpy3bl, ecriv Macca Kaxaoro cepTudmLmpo-
BaHHOro rpysa pasHa (150,0 £ 0,1) r.

9.3 Kannbposky sivelkn nposogat no 10.1.

MpumevaHnue 3—Tllepen ycTaHOBKON poTopa B siUelKy ybBexaatoTcs, YTO poTop NPsIMOW, ero NoBepxXHOCTb
rnajkasl, OTCyTCTBYIOT BMSAITUHbI, L@apanvHbl U apyrue aedektsl. [ns poTopa ¢ onopo B HUKHEN YacTh KOHeL, JOMXKeH
6bITb 320CTPEHHBIM W pacrnonararbcsi Mo LeHTpy Bana. HecooTBeTCTBYOIWLMI YKka3aHHbIM TpeboBaHusM poTop criegyeT oT-
PEMOHTMPOBATL UINN 3aMEHUTB.

9.4 Wcnonbays B KayecTBe TemnepaTypbl UCMBITaHWS CTaHAapTHOro obpasua TemnepaTypHblin npodub
KannbpoBKM, yKasaHHbIA Onsi npubopa (Mnv npodunb oxnaxaeHus, ykaszaHHold B ASTM D 3829), cnegytot
WHCTPYKLMUW Mo aKcniyaTtauMm npubopa no 3anycky nporpammbl Npoduna oxnaxaeHus.

Mpumedyanwue 4 —lpnrcnonb3oBaHMK TEMNEPATYPHOTO NPoduris KanmbpoBKKU 3a 0AWMH AEHb MOXHO onpeae-
TINTb NOCTOSIHHbIE ABYX AYEeK.

9.5 lMomeLuatoT TepMOMETP B KOXYX. MCNonb3yroT 0QHO 1 TO 3Ke NOMOKEHNe KoxyxXa 4151 BCeX U3MepeHUN.

9.5.1 lMomeLLaloT TEPMOMETP B KOXKYX HEe MeHee YeM 3a 1 4 A0 NpoBeeHUs1 UCTIbITaHUA.

9.6 Tlocre BbINONMHEHNA TeMnepaTypHOro NPounga NPoOBEPSIKOT COOTBETCTBUE KOHEUYHOW TemMrepaTypbl
MCMbITaHWSA 3adaHHOW TemnepaType kanubpoBku ¢ TouHocTbio o + 0,1 °C. KoHevHyto TemnepaTtypy ucnbiTa-
HWS MPOBEPSAIIOT C MOMOLLLIO TEPMOMETPA B KOXKYXe HE3aBUCUMO OT perynsatopa TemnepaTypsbl.

9.7 BbINOMHAKT cneayioLLyto Npoueaypy AN KaxXaon s’Menku, HaduHasa cnesa.

9.7.1 BblpaBHUBAIOT LWKUB OTHOCUTEMNLHO Bana poTopa B sA4eike.

9.7.2 3akpennsioT CTPYHY Ha CUHXPOHU3UPYIOLLEM Konece.

9.7.3 MopgeewwmBatoT gepxxatenb ¢ rpyaom maccoi 10 r (obwasa macca 20 r) Ha CTpyHY.

9.7.4 YpanswoT cukcartop.

9.7.5 Kak Tonbko nepeknaguHa nepecrtaHeT yaepKmMBaTbesl (hUKcaTopoM, CHOBa BCTaBNSAOT ero, 4To no-
3BOSTMT OCTAHOBUTL BpalleHue poTopa NpubnuanTensHo Ha nonyobopoTe.

9.7.6 CHumaloT gepxaTtenb rpysa ¢ rpysom maccoin 10 r co CTpyHbl.

9.7.7 lMoaeelumBatoT Ha CTPyHY rpys maccon 150 .

9.7.8 YpansioT cbmkcaTop v nocrie ocBoboXAeHWs poTopa BKIIKOYatoT Tanmep.

9.7.9 OnpepgenstoT BpeMs Tpex 0bopoToB poTopa.

MpumMedvaHne 5— B HekoTopbIX NPUGOPax BpeMs U3MEPSIETCS aBTOMaTUUECKU.

9.7.10 Mocne Tpex 060pOTOB BCTaBNAOT DUKCATOP U yO4ANSAOT rpy3 cO CTPYHbI.

9.7.11 PeructpupytoT Bpemsi Tpex 06opoToB U HOMED AYEKN.

9.8 TlMoTopsitoT Npouenypbl No 9.7.1—9.7.11 AnNg Kaxaon siMeky B nopsiake Nx HOMepoB.

9.9 MosTopsitoT Npouedypbl No 9.3—9.8 ans nonyyeHus BToporo Habopa KanndpoBOYHbIX JaHHbIX.

9.10 KanvbpoBO4YHYIO MOCTOSIHHYIO ANl KAXKOON sYEelKN (KoMBUHaLMM poTop/cTatop) BbIMMCASAIOT Mo
cneayrowmm opmynam:

t=(t, + t,)2; (8)

C=nft, 9)

rae t — cpegHeapudmMeTyeckoe 3HaYeHNe BpeMeHu Tpex ocbopoToB poTopa, C;
t, — BpemMs Tpex 06opoToB poTopa AN NepBon KanMbpoBKy, ¢;
t, — Bpems Tpex 06opoTOB poTopa st BTOPON KanubpoBKu, C;
C — NoCTOsAAHHAsA AYeNKN;
1| — BAIZKOCTb CTaHOApTHOro Macra npu TeMneparype ucnbitaHusi, MMa - c (cll).
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9.11 Mocne onpegeneHnst NOCTOSIHHBIX KannOpOoBKMA NPOBEPSIIOT HaNM4Me SiUelikn, Y KOTOPOW NOCTOSIH-
Has kannbpoBkK oTnnyaeTca bornee Yem Ha 4 % oT cpeaHeapUdPMETUHECKOro 3Ha4YeHUs NOCTOSHHBIX BCeX sive-
eK 1Ny pasHocTb Mexay t, 1 t, Ansa nobon aveinku 6onee 4 % oT cpeaHeapudmeTmyeckoro sHaveHus. Mpn
HeCOOTBETCTBUN 3TUM KPUTEPUSAM OOWH U 06a pesynsrata cnegyeT cunTaTb HegocToBepHbIMU. Ecrin ykazan-
Hble KPUTEPUM He BLINOMHATCS, MPOBEPAOT POTOP TAaKOM SIMEKX Ha HannyMe NoBpeXaeHUNn, Npyu Heobxoan-
MOCTW ero pEMOHTUPYIOT UM 3aMEHSIOT 1 MOBTOPSIOT KanMOpPOBKY.

9.12 Ecnuv ckoppeKTMpOoBaHHbIe 3Ha4YeHUs1 TeMnepaTypbl perynstopa u TepMoMeTpa OTKIoHsTea 60-
nee 4yeMm Ha npegensHoe oTkNoHeHne + 0,1 °C, ucnonsaytoT npoleaypy no X2.2 npunoxkeHust X2 onst yctaHoB-
NeHNs1 NPUYUHBI OTKITOHEHNS U NPOBOAAT KOPPEKTUPOBKY.

10 U3mepeHue npeaena TeKy4eCcTU N KaXyLLencsl BA3KOCTU

10.1 MoaroToBKa ob6pasua 1 AYenKn

10.1.1 Tpun HeobxoAUMOCTUN ouMLLaoT AYeliky no 10.7.

10.1.2 B kaxayto 4ncTyto aueliky nomewatot no (10,0 + 0,2) cm® o6pasia ucnelTyeMoro Macna.

10.1.2.1 B kaxayto a4elky ¢ obpasuom ycTaHasnmearoT poTop. Mpu HecooTBETCTBUM KonndecTsa 06-
PasLOB KOMNMMYECTBY AYeeK Kakayro HEUCTIONb3YEMYIO AYEKY 3anonHAT TUMOBEIM MacroM.

10.1.3 3anonHeHne a4enkn Macrnom

B kaxayto si4eiiky ¢ UCTIbITYEMbIM MacroM 1 TUMOBLIM MaclioM YCTaHaBNMBAKT POTOP Y pasMeLLaloT Bep-
XHIOIO OCb BpalLEeHus.

10.1.4 Tlpn HeOBXCAMMOCTW YCTaHABIMBAIOT KPbILLIKA Ha BCE Si4elikX, BKINoYas S4EKM C TUMOBBIM MacromM.

10.1.5 B Kaxayto s4eiky, Koome HeUCnorb3yeMblx, NOBEepX NepeknaguHel Bana potopa noMeLaroT rnet-
M0 U3 CTPYHbI HOMUHarbHON AnuHon 700 MM. 3akpennsoT CTPYHY C rpy30M HeGOMNbLLON Macchl, NpUKpeneH-
HbIM, HanpyMep, 6onbLUION cKpenkon Ansa bymar, Ha CUHXPOHN3MPYIoLLeM Kofece. HaMaTbiBaloT CTPYHY Ha Basn
[0 Tex nop, noka oHa He 6yaeT ceucatb NpuMepHo Ha 100 MM HKe Koneca. He gonyckatoT nepexsiecTblBaHus
BUTKOB MpU HaMoTKe.

MpumeyvaHwme 6 — CTpyHbl MOXHO NpegBapuTENbHO HAMOTaTh Ha Barbl POTOPOB A0 UX ycTaHoBkm no 10.1.3.

10.1.5.1 YcraHasnuBarwT cukcatop ANl NpeaoTpalleHns BpalleHus potopa.

10.1.5.2 PasmellaloT OCTaBLUYHOCS YacTb CTPYHbI HA ONOPHON NNacTUHe, NO3BOMSS CTPYHE CBUCATL 3a
NNacTUHOMN.

10.1.5.3 lMoBTopstOT NpoLeaypbl NOAroTOBKM BCceX siveek ¢ obpasuamu no 10.1.5—10.1.5.2.

10.1.6 YcTaHaBnNMBaloT KPbILLKY KOXYXa Haj s4yenkamu.

10.1.7 TMogaloT cyxon ras K KpblLLKe KOXyXa, Kak yKkasaHo B 6.5. YcTaHaBNUBalOT pacxoq Cyxoro rasa npu-
6nunsutensHo 1 Am3/4. Mo HeOBXOAMMOCTM YBENUUMBAOT UMM YMEHbLLIAKOT PacXo[, CyXoro rasa Ans CHUKeHUS
06pazoBaHus Haneam U KoHOeHcaLny BAarn BoKpyr siYeex.

10.2 BeibupatoT npodub oxnaxaeHust 4ns 3agaHHon TeMnepaTtypbl UCMbITAHUA U CReayoT MHCTPYKLMW-
AM K Npubopy Ans 3anycka nporpammel. B Tabnuue X1.3 npunoxeHunst X1 npuBegeHbl HOMUHAMNbHbIE 3HAYEHUSA
BpeMeHU AN AOCTUKEHNS KOHKPETHON TeMnepaTypbl UCMbITaHUS.

10.3 lMNomeLwlaT TepMOMETP B KOXYX HE MeHee YyeM 3a 1 4 [0 3aBeplueHus ncnelTaHns. cnonbaytot
4151 BCeX N3MepPEHUIA OAMH 1 TOT XKe KOXKYX, KOTOPbIA NPUMEHSIIN MPUX KanubpoBske.

10.4 Tlocne 3aBepLueHUs nporpaMmmbl NPOUNs oxXNaxaeHUs MPoBepPsIOT COOTBETCTBUE rpaduka 3aBu-
CUMOCTW TeMNepaTypbl UCMbITAHWUST OT BPpEMEHU TemnepaTypHOMY Mpodunio oxnaxiaeHus B npeaenax gonyc-
TUMOIC OTKMOHEHUSI W COOTBETCTBME TemnepaTtypbl WUCNbLITAHUSA, U3MEPSIEMON B KOXYyXe, KOHEYHOW
TemnepaType UcnblTaHus ¢ npedenbHblM oTKNoHeHnem + 0,2 °C. Obe NpoBepKn MOXKHO NPOBOAWTE aBTOMaTh-
YEeCcKM C UCMOMb30BaHNEM KOHTPOMbHOIO NporpaMmMHoro obecneyeHunst, BKITFOYEHHOTO B HEKOTopble Npubophl.
KoHeuHylo Temnepatypy UCMblTaHUS NPOBEPSIIOT HE3aBUCUMO OT perynstopa Temnepatypel. Ecnv npu npose-
JeHun OByX nocnefoBaTefbHbIX WUCMLITAHWA KOHEWHasi Temrepatypa UCNbITaHUs! NpeBbillaeT 3afjaHHoe
3Ha4eHue bonee yeM Ha 0,1 °C, TemnepaTypHbIi AaT4MK cnedyeT NOBTOPHO KanMbposaTk no 9.1.

10.5 Ecnu TemnepatypHblin Npodunb HaxoauTes B Npedenax Aonycka, NpoBoAsaT USMepeHUs!, B NPOTUB-
HOM cfydae UcnblTaHue NpekpallaoT Y NOBTOPHO KanubpyoT perynaTop Temneparypbl no 9.1.

10.6 U3MmepeHUe npeaena TeKy4yecTU U BA3KOCTHU

10.6.1 lNepen NpoBegeHNEM U3MEPEHNIA CHAMALOT KPbILLKY KOXyXa npubopa.

10.6.2 OnpepeneHue npegena Teky4yecTu

Wcnonk3ayloT noodepeqHO NPUBEAEHHYIO HKe NpoLeaypy AN KaXaon s’Melku, HauMHas ¢ KpalHen rne-
BOW U Nponyckas HeUCNorb3yemble sHenKu.
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10.6.2.1 BblpaBHUBAIOT LLKUB OTHOCUTENBLHO Bana poTopa suYenku.

10.6.2.2 3akpennsaoT CTPYHY Ha CUHXPOHUIUPYIOLLEM Korece.

10.6.2.3 lMogeelumBatoT AepxaTenb rpysa maccoit 10 r Ha CTpyHy.

10.6.2.4 [Ons npMbopoB c aBTOMATUYECKUM N3MEPEHMEM BPEMEH U BKMOYAIOT TaiMep OTcHETa BPEMEHMU
1 ynansiioT counkcatop. MNpn pyMHOM U3MepeHUn BpeMeHN HaunMHaoT OTCHET BpeMeHn cpasy nocne yaaneHus
dukcaTtopa.

10.6.2.5 OTmevatoT nepemelleHne nepeknaguHbl 6onee yem Ha 3 MM 3a 15 ¢ (3 MM cocTaBmnsIlOT Npu-
6nn3nTensLHO ABa AnameTpa nepeknaguHbl). MoxHo crnegutb 3a nepemeLleHneM OTMETOK Ha CUHXPOHWU3MPYHO-
LLieM Kornece, COOTBETCTBYIOLLEM NepeMeLLeHUIo KOoHLLa NepeknaanHel Bana potopa Ha 3 MM.

10.6.2.6 [Ons Bu3yanbHOro HabnogeHNst MOXHO MCNOMbL3OBaTb AaTHUKA OBVXKEHUS C SMEKTPOHHBIM U
MexaHWU4eCKMM YCTPOMCTBOM OTcHeTa BPEMEHHW, MPUCYTCTBYIOLLNE B HEKOTOPLIX Npubopax.

10.6.2.7 Ecnu nosopot potopa rno 10.6.2.5 npeBsbiwaeT 3 MM 3a 15 ¢, yaansioT Bce rpysbl Maccorn 101 ¢
KOHLLa CTPYHbI U NepexoasT K npoueaypam no 10.6.3.

10.6.2.8 Ecnu nosopoT poTopa no 10.6.2.5 meHee 3 MM 3a 15 ¢, BbIKITIOYAKOT Tanmep, NpUnogHUMaloT
Jepxartenb rpysa 1 gobaensioT K gepxaTento ewle oauH rpys maccon 10 T

MpumedvaHune 7—Tlocne gobaBneHuns K gepxartenio JOMOMHWTENbHBIX MPY30B MOABELIMBAIOT AepXaTerb
BMECTE C Ipy3aMm Ha CTPYHY M BHOBb BKITHOHAIOT TaiMep, He UCMOoNb3ysi oMKcaTop Npu NPOoAoIKEHUM onpeaeneHns npege-
na Teky4vecTu. MNpu ncnonb3oBaHMKU NPorpaMMHoOro obecneveHust NpuknagsiBaeMasi Macca AoSKHa COOTBETCTBOBATL Mac-
ce cornacHo nporpaMme.

10.6.2.9 AkkypaTHO noaeeluMBatoT AepXkaTtenb ¢ AONONHUTENbHBIMA Fpy3aMmn Ha CTPYHY U BKITKOYAOT
Tanmep.

10.6.2.10 TMosTOpsitoT npoueaypsl no 10.6.2.8 1 10.6.2.9 go Hayana BpalleHns potopa rnog AeUcTBUEM
NoABEeLUEHHbIX rPYy30B. 3aTeM CHUMAIOT CO CTPYHbI BCE rpya3bl.

10.6.2.11 Ecnu npn cymmapHon Harpyske 100 r BpalleHue He NponcxoauT, perncTpupyroT npeaen teky-
yecTn 6onee 350 Ma n nepexogaT K npouedypam no 10.6.3.

10.6.3 OnpepeneHue BA3KOCTU

10.6.3.1 AkkypaTHO rnoggeLuMBaloT Ha CTPYHY rpys maccon 150 .

10.6.3.2 Ecnu npu oceoboxaeHnn nepeknagunHel oT oukcaTtopa NoABeLUeHHbIR rpys maccon 150 r npu-
BOAMWT B ABWMXEHWNE POTOpP, CHOBa yCTaHaBNMBatoT ukcatop. [No3BonsawoT poTopy Bpallathes 40 KOHTaKTa ne-
peknaguHel ¢ hukcaTopoMm, OCTaHaBNMBAKWNM BpalleHue. Ecnn He npoucxoanT 3ameTHOro BpalleHus,
npekpaLlawT UCMbITaHue U nepexoanT K npoueaypam no 10.6.3.7.

MpumeyaHune 8—CywecTBYIOT Macna ¢ npegenom TeKy4yecTu, NpeBbIWaloWwmMM Npeaen TeKy4ecTu npu Bos-
JevcTBum rpysa maccon 150 .

10.6.3.3 [Mpu npMMeHeHUM NPUBOPOB C aBTOMAaTUHECKOW perncTpauneil BpeMeHn BpalleHust HadymHaroT
n3MepeHune BA3KOCTU, BKIoYasa Talnmep, a 3ateM yaansioT gpukcatop. MNpn pydHOM namepeHnn BpeMeHU BKo-
yawT TanMep cpasy nocne yoaneHus gukcaTtopa.

10.6.3.4 BeolkntoyatoT Tanmep nocne Tpex 060opoToB poTopa ¢ MOMeHTa yaaneHust cukcatopa. Ecnu
BpeMsi ogHoro obopoTa Bonee 60 ¢, onpedensoT BpeMs TONbKC ogHoro obopoTa.

MpumevaHune 9— MoxHO aBTOMATMUECKN OMNpPeaensiTe BpeMsl Tpex 06opoToB.

10.6.3.5 lMocne 3aBepLueHUs Tpex 06opoToB (Mnn ogHoro o6opoTa, ecnv Bpemst npeBsbiwaeT 60 ¢) cHu-
MaloT rpy3 CO CTPYHbI.

10.6.3.6 PeructpupytoT BpeMsa Tpex 06opoToB (MM 0gHoro 0b6opoTa) U KONMYecTBO 4518 BblYACIIEHUSA
BSI3KOCTW Mo pasgeny 11.

10.6.3.7 Ecnu npu npunoxeHnn rpysa maccoi 150 1 BpaweH1s He NpoMcxXoauqT, Ans gaHHoro obpasua
pe3ynbTaT perucTpupyroT kak « CNuLKkoM BA3KAN Ans usmepeHus» (TVTM).

10.6.3.8 lMosTopstoT npouenypsbl no 10.6.2—10.6.3.7 Ans ocTaBLIMXCs s4eek ¢ obpasLamu.

10.7 OuucTtka

10.7.1 Tocne okoHYaHUs N3MepeHniA No4orpeBatoT Npubop A0 TeMnepaTypbl OKpyKatoLwen cpegbl Uiu
HeMHoro Bblle. He pekoMeHayeTcs NpoBOANTE QUUCTKY sideek nNpu TeMmnepartype Boiwwe 55 °C.

10.7.2 TMocne gocTwxeHns Tpebyemon TemnepaTypbl OHUCTKX BEIMOMHSIOT cneayowmne npoueaypsl:

10.7.2.1 YgansitoT CTPYHbI, pOTOPbI U KPbILLKA Y MPUOOPOB € HECHEMHBIMI sSiYeikami (Mpr X UCNomb3o-
BaHUM) N Nepexoaat k npoueaypam rno 10.7.3.
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10.7.2.2 [Onsi npubopoB CO CbeMHBIMU SiYEAKaMK CriedytoT MHCTPYKLMSIM N3roToBUTENEN NpnbopoB ¢ He-
CbEMHBIMU SYeKaMu UN yaansoT Mx ns npubopa. Yaansemble sueiki odnwatot no 10.7.3.

10.7.3 Ounctka sueek

10.7.3.1 YpanawT o6pasLbl Macna 13 siueek, NCrosbays BakyyM.

10.7.3.2 OnonackunealoT A4k COOTBETCTBYIOLLMM pacTBOPUTENEM HE MEHee Tpex pas Nopumnsammn no
15 cM3 4ns Kaxaoro oronackMBaHus. 3aTem onosiack1BatoT SYenki OavH pas aLeToHOM.

10.7.3.3 YOansior U3 sueek ocTaTku pacTBOPUTENSA CUMBHOW CTPYEIN CyXoro BO3AyXa Unm BakyyMoMm A1
npegoTBpalleHns nonagaHus sarpsisHeHuin us sosayxa. (MpegynpexaeHune — Ayeinku NpoayearoT CUMbLHON
CTpYeln YMCTOro Bo3ayxa, He cofepallero Macno, Boay v pyrue 3arpsisHeHust, T. K. OHU MOTYT UX 3arpsisHnTb.
Bosgyx okpyxatoLlei cpeqbl 4acTo ObiBaeT 3arpsi3HEHHbIM).

10.7.4 PoTopbl NpOMbIBaOT NOAXOASLLMM pacTBopuTenemM obpasLa 1 3aTeM OCyLUatoT.

11 BbluncrnieHue npeaena TEKYYECTU U KaXyLLeUCA BA3KOCTU
11.1 Bbruncnaiot npegen tekydectn Yy, MNa, no popmyne
Y, = 3,5M, (10)

rae M — npunoxeHHas Macca, Bbi3BaBLUas BpalleHue potopa, .
11.2 BbMCHAIOT KaKyLLYOCHA BASKOCTb 1), MIa - ¢ (clT), ncnonbsys noctosHHyo Buckosumetpa C, no
chopmyne

n,=Ct3, (1)
r

rae C — NocTOsAHHasA BUCKO3NMETPa;
t — Bpems nosHbiX 060poTOR poTopa (0QUH UMK TpN) I, C;
r— 4MCno NornHbIX 060POTOB poTOpa.

12 lpoTokon UcnbiTaHUN

12.1 Kaxywasca BA3KOCTL U NpeAen TeKy4ecTu

[ns Hencnonb3oBaHHLIX Macern PEerncTpupyroT KOHEYHYHO TemMneparypy NCMbITaHWUHA, KaXyLlyoCAa BA3-
KOCTb 1 npeaen TeKy4eCcTt no Mmetoay A

12.2 Mpepen Teky4vecTn

Mpenen TekydecTy perucTpUpYIOT Kak 3HadeHne Harpysku, Npu KOTopoM Habnganocs BpalleHue poTo-
pa, Hanpumep, ecinu BpalleHne Habnoganock npyu macce 20 1, PerncTpupyoT Kak npegen TekydecTu MeHee
70 MNa (20 r x 3,5). Ecnu poTop He Bpallancsa npu NpunoxeHnn cymmapHon Mmaccel 100 r, perucTpupytoT Kak
npegen Tekydectn 6onee 350 Ma.

Mpumedvyanwue 10— Ecnu BpaweHre Habnioganock Npy NPUNoXeHWn Harpy3ku maccon 10 r (MMHUManbsHas
macca), perMcTpupyroT Kak npegen tekydectn menee 35 Ma, a He O MMa.

12.3 KaxyLjascs BA3KOCTb

PernctpupytoT criegytolm obpasom:

12.3.1 Ecnu kaxywasca BaskocTb MeHee 5000 mla - ¢ (clT), perncTpupyroT KaXyLLyocsl BASKOCTb Kak
MeHee 5000 mla - ¢ (cl).

12.3.2 Ecnn kaxyluasacs BA3KOCTb HaxoguTes B AnanasoHe o1 5000 go 100000 mMa - ¢ (cl1), peructpu-
PYIOT KaXyLLYIOCH BASKOCTb € ToUHOCThI0 Ao 100 MMa - ¢ (clM).

12.3.3 Ecnn kaxywasaca BasKoCcTb HaxoauTtes B AnanasoHe ot 100000 go 400000 mMa- ¢ (cl), peruc-
TPUPYIOT KaXyLLYHOCH BA3KOCTb € TOMHOCTLIO Ao 1000 MMa - ¢ (cl).

12.3.4 Ecnu kaxywasaca BsaskocTb 6onee 400000 mlMa - ¢ (cl), perncTprpyroT KaxyLLyHocs BA3KOCTb Kak
6onee 400000 mMa - c (cl).

12.3.5 Ecnv npuy npunoxerHun maccbl 150 r poTop He BpawaeTcs Ans gaHHoro obpasua, pesynbsTtar pe-
TMCTPUPYIOT Kak «CnnwkoM BA3KUA Ans nuamepeHnsa» (TVTM).
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13 Mpeun3snoHHOCTb 1 cMeLeHne”

13.1 MpeynsnoHHOCTb

MpeLn3anoHHOCTb HaCTosILWEro MeTofa UCMbITaHUA AN HEUCMOMb30BaHHbLIX Macen ycTaHoBMAeHa No pe-
3ynbraTamM CTaTUCTUYECKOro aHanunsa mexnabopaTopHbIX UccreaoBaHui. s TepMo3aneKkTpuydeckn oxnaxaa-
embix MRV nporpamma Bkrtodana 10—11 obpasuoB, ucneiTaHHbIX B 7—9 nabopatopusix npyu Temneparypax
MuHyc 25 °C, muHyc 30 °C, muHyc 35 °C 1 muHyc 40 °C. Ana MRV ¢ npsaMbIiM oxnaxgeHuem nporpaMmma Ucnbl-
TaHwi BkNtovana 20 obpasLoB, UCNbITaHHbIX B 6 TabopaTtopusix npu TeMnepatypax MyuHyc 25 °C, muHyc 30 °C,
MuHyc 35 °C n muHyc 40 °C. 3171 06pasLibl COCTOANN N3 YHUBEPCabHbIX MOTOPHBIX U 6a30BbIX Macer, Avana-
30H Npejena Teky4ecTu KOTopbIX cocTaBnsn oT 35 Ao 210 Ma, a AgnanasoH kaxyllencs Baskoctu — oT 4300 ao
270000 mMa - c.

MpeunsnoHHOCTE MeToga UCbITaHWA oTpaboTaHHbIX Macen AnA ABUraTenei ¢ UCKPOBbLIX 3aXKUraHun
yCTaHOBIEHa Mo pesynkTatam CTaTUCTUYECKOro aHanusa MexnabopaTopHbIX UccredoBaHuid Npy Temnepary-
pax MuHyc 25 °C u munyc 30 °C.

13.1.1 MNMoBTOpPAEMOCTbL

PacxoxaeHue pesynsraTtoB ABYX nocneaoBaTernbHbIX UCNbITAHUA, MOMYyYeHHBIX OAHUM U TeM Xe onepa-
TOPOM Ha OAHO 1 TOW XXe annapaType Npy NOCTOSAHHBIX paboymx YCNOBUSX HA MOEHTUYHOM UCCedyeMoM Ma-
Tepuane B TeYeHUe AMNUTENLHOrO BPeMeHW Npu HOPManbHOM U NPaBUilbHOM BBINOAHEHUUM MeToda, MOXeT
npeBbIWaTh 3Ha4YeHusl, ykazaHHble B Tabnuue 1, Toneko B ogHoM criyyae us 20.

Tabnunua 1— MNpeunsnoHHOCTb

[Mpeun3noHHoCTb
HaumeHoBaHue
MosTopsiemocTk, MNa BocnpoussogumocTs, Ma
Mpeaen Tekyuectn
Hevcnonb3oBaHHble Macna 35 70
VMcnonb3oBaHHble Macna ansi oeu-
ratenemn ¢ UCKPOBbIM 3aXWTraHWeM:
- npegen Tekyvectn < 35 MNa 35 35
- npegen Tekydectn > 35 Ma 70 70
KayLliasicsi BA3KOCTb

Hevcnonb3oBaHHble macna:

- BsA3KoCTb 4300—20000 mMa - ¢ 6,3 % oT cpegHeapudmeTU4ECKoro 8,2 % ot cpegHeapudmeTU4ECKOro
3Ha4YeHust 3HaY4eHus

- BA3KOCTb > 20000 mla - ¢ 7.5 % oT cpeaHeapnMeTUHECKOro 14,6 % oT cpegHeapudmeTMyeckoro
3Ha4YeHust 3HaY4eHus

VMcnonb3oBaHHble Macna ansi oeu-

ratenemn ¢ UCKPOBbIM 3aXWTaHWeM:

- npegen Tekyvectn < 35 MNa 11 % oT cpegHeapndMeTNYEcKoro 15 % oT cpegHeapudmeTnyeckoro
3Ha4YeHust 3HaY4eHus

- npegen Tekydectn > 35 Ma 25 % ot cpeaHeapudmMeTU4EeCcKoro 34 % oT cpegHeapndMeTUYeCcKoro
3Ha4YeHust 3HaY4eHus

13.1.2 Bocnpou3zBoguMocTb

PacxoxaeHune pesynstatos ABYX eANHUYHBIX U HE3aBUCUMBIX UCTIBITaHUIA, NOMYyHYEHHbIX pasHbIMU orepa-
Topamu, paboTarolWMMK B pasHbIX nabopaTtopusix, Ha MAEHTUYHOM UcCreayeMoM MaTepuane B TedeHue Anu-
TEMNbLHOro BPEeMeHU MNpu HOpMaribHOM U MPaBUITbHOM BBIMOMHEHUM MeToda, MOXET MpeBbllaTh 3HavyeHus,
ykasaHHble B Tabnuue 1, Tonbko B ogHoM criydae ns 20.

4 MopTBepxpatowme aaHHble xpaHstest B ASTM International n moryT 6biTb nonyyeHsl No 3anpocy nccrnegoparte-
nbcknx otvyeToB RR D02-1404, D02-1612, D02-1613 n D02-1654.
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13.2 CmelleHune

13.2.1 CmeleHne ans HeNCNonbL30BaHHBIX Macen Ans ABuraTeneinl ¢ UICKPOBLIM 3aXKUraHnem

CwmelLeHMe He onpedeneHo, T. K. OTCYTCTBYET MPUHATLIA STanNOHHBIA MaTepuan ans onpegeneHus abco-
JIOTHOMO CMEeLLEeHMS.

13.2.2 OTHoCUTENbHOE cMeLleHne

13.2.2.1 lMpenen Tekyyectn

Ona macen ¢ npegenom Tekydect MmeHee 105 lMNa 3HauMMoe OTHOCUTENBHOE CMeLLeHNe Mexay pe3ynb-
TaTamu onpeaeneHus npeaena Tekydyectu no Metoaam A n B otcyTeTByeT. CMmelleHue Ans Macen ¢ npeaernom
TekyyecTn bornee 105 Ma He ycTaHOBNEHO.

13.2.2.2 BsaskocTb

CTaTucTnyeckn 3HaunMmoe OTHOCUTENBHOE CMELLeHUe Mexay pesynsratamMu onpeaeneHus BI3KOCTH Mo
metodam A u B otcyTcTByeT.

13.2.3 CwmellieHMe aAng oTpaboTaHHbIX Macen AN ABuratenein ¢ UICKpOBbIM 3a)XKUraHMeM He onpeaeneHo
N3-3a2 OTCYTCTBUS MPUHATBIX 3TAMOHHBIX MaTepuanos, NPUrogHbIX AN onpefeneHnst CMeLLeHus!.

MeTton B

14 KanubpoBka u ctaHgapTmMsaums

14.1 KanuBpyloT gatunk Temnepatypsbl, NpucoeduHUB ero K perynaropy temnepartypsl. MposepsatoT pe-
FTMCTPUPYEMYIO JaTuMKOM TeMrepaTypy Mo 3TanoHHOMY TepMOMETPY, yKasaHHoMY B 6.3, He MeHee Yyem ans
Tpex 3HayeHWU TemnepaTtypsl. [nsa KOMBUHaLMM AaT4vKa U perynaTopa TeMnepaTypbl Npuy NocTpoeHUA Kanmo-
POBOYHOM KPUBOW N3MEPSIOT TemnepaTtypy C MHTepBarnom He MeHee Yem 5 °C.

MpunmevaHwue 11 — Bce 3HaveHnss TemnepaTypbl B HACTOSILLEM CTaHAAPTE OTHOCATCA K pakThyecKkon Temne-
partype, He 06s13aTenbHO NoKa3biBaemMon NpuGopom.

14.2 KanubpoBKy Kaxaon sHenkun (4ns onpegeneHns NOCTOSAHHOW BMCKO3UMETpa) NpoBoasiT Mo cTaH-
AapTHoMy obpasLy BAIKOCTU 1 MPUBEOEHHORN Hke Npoueaype npu Temnepatype muHyc 20 °C.

14.2.1 BwinonHstoT npoueaypsl no 15.2—15.2.5.

14.2.2 MMporpaMMupyoT perynarop TeMnepaTypbl Ha oxnaxaeHue kopnyca annapaTypbl 4o TeMrepaTty-
pbl MUHYC 20 °C B TeyeHue He Bonee 1 4 1 BKIIOYAIOT Nporpammy.

14.2.3 Bblgepk1BatoT Macrio B siveike npu temnepatype muHyc (20,0 + 0,2) °C He meHee 1 4, Npu Heob-
XOAMMOCTU NpoBOAAT HeBOMbLUYIO perynupoBKy A58 nogaepXaHust TemnepaTtypbl UCMbITaHNs.

14.2.4 Mo OKOHYaHWWN BbIAEPKUBAHUA PErUCTPUPYIOT TeMnepaTypy UCMbITaHUS U CHUMAKT KPbILLKY
SYEAKN.

14.2.5 BwinonHsatoT npoueaypsl no 15.3.1—15.3.3.

14.2.6 BuinonHsaot npoueaypy no 15.4.1.

14.2.7 MoBTopsitoT npolenypsbl no 14.2.5 n 14.2.6 AN kaxgon oCTaBLUEACA SYEnKN crieBa Hanpaso.

14.2.8 BbluMCISOT NOCTOSIHHYIO AN KXKOO0M siHeikn (KombuHauus potop/ctaTtop) no dopmyne

C=n,/T, (12)

rae C — rnocTosiHHash BUCKo3UMeTpa npu rpyse maccon 150 r, MNa;
N, — BA3KOCTb 3TanNOHHOro macna npu Temnepartype muHyc 20 °C, cll (mlMla - c);
T — BpeMsa Tpex NorHbIX 06opoToB, C.

14.2.9 Ecnu kanubpoBodHas NocTosiHHas a4eliki oTkroHseTcs bonee yem Ha 10 % OT cpeaHeapudMe-
TUYECKOrO 3HaYEHUS STHEeK, MOXKET BOSHUKHYTE ouMbKa, cBsizaHHas ¢ paboToi potopa. B atom cny4vae cnegy-
eT UccrnefoBaTk POTOP Ha HanMuMe NOBPEeXAeHWA 1 NOBTOPHO KanubposaTtb Npubop.

14.3 Ecnu OTKNOHEHWe CKOPPEKTUPOBaHHON TeMMepaTyphbl, MOKa3biBaEMOW perynsiropoM TemnepaTtyphl
N TepMOMETPOM, MPEBbIAET NpefenbHoe OTKIOHeHWe, ANs onpeaeneHyst owmnbki cnegyeT obpaTntbes K
X2.2 npunoxeHus X2.

15 lMpoBeaeHue UcCnbITaHUN

15.1 MporpaMMUpYOT perynsaTop TemnepaTypbl Ha KOHTPOMb TeMnepaTypbl 6rioka BUCKO3MMETpPa, Kak
ykasaHo B Tabnuue X1.1 nnm X1.2 npunoxexus X1. MNporpammupyemas Temnepatypa paBHa Temneparype no
Tabnuue X1.1 nnn X1.2 npunoxeHns X1 nioc COOTBETCTBYIOLLNA MONPaBOYHbIA KoadULNEHT, onpeaeneH-

11



roCT 33155—2014

Hel Mo 14.1. B Tabnuue X1.3 npunoxeHusa X1 npreegeHbl MHTepBarsbl BpeMeHu, Heobxogumble ans 4ocTKe-
HWS KOHKPETHOW TemMnepaTypbl UCMbITAHUS.

15.2 MoaroToBKa UCNbITyeMOro oépasua u s4emku

15.2.1 YgansioT u3 9 siueek poTopbl U MPOBEPSIFOT YACTOTY POTOPOB U fiYeeK, Mpyu HeobxoanMocT O4un-
watot no 15.6.

15.2.2 B kaxayto sueliky nomewyatot no (10,0 + 1,0) cm® o6pasua macna.

15.2.3 YcTaHaBnuBaloT poTOpbl B COOTBETCTBYIOLWNE CTATOPLI U BEPXHUE OCU BpaLLeHUs.

15.2.4 TMomelaroT NETO U3 CTPYHbI AnMHoN 700 MM Ha nepeknagnHy Ha BepxHen YacTu Bana potopa 1
HamaTblBalOT ee BOKpYr Bana, ocTaBnsasa koHel AnuvHon 200 mMm. He gonyckaroT nepexnecTbiBaHUSA CTPYH.
CknaablBatoT NeTnen oCcTaBLMIACA KOHeL, CTPYHbI Ha KpbllKe Kopnyca. Pacnonarator poTop Takum obpasom,
4yTOObI KOHEeL, MepeknaamHbl Ha BEPXHEN YacTu Bana poTopa yKasbieasn npsimo Bnepef. MNepeknaguHy yoepxu-
BalOT hUKcaTOpPOM, MpU ero Hanuuuu. Npm pyyHoM ornpegeneHnn NpoaoIPKUTENBHOCTU BpaLLeHUs XenaTensHo
OKpacUTb OZIUH KOHeL, NepeknagunHsbl.

15.2.4.1 CTpyHy MOXHO 3apaHee HaMoTaTb BOKpYr Bana poTopa rnepef ero ycraHoBkon rno 15.2.3.

15.2.5 YcTaHaBnMBaloT KPLILLKY KOpryca Hag siueikon, 4Tobbl CHU3NTL 0bpasoBaHne NHEes Ha XONogHbIX
MeTannuMueckux aetansix, KOHTaKTUPYHOLLMX ¢ BO3AYXOM. B HEKOTOPBIX KIMMMaTUYECKNX YCIIOBUSIX MOXKET BO3-
HUKHYTb HeOBX0AMMOCTb 064yBaTh KPbILLKY CYXWMM ra3om (Hanpumep, CyXnM BO3LYXOM WM a30TOM), YUTODbI
CHM3NTbL obpazoBaHue UHes.

15.2.6 BkntoyatloT 3anporpaMMUpOBaHHbIA TemnepaTypHbli npoduns. Mpu aTom obpasubl macna by-
ayT HarpeBaTbes Ao TemnepaTypbl (80 + 1) °C M BblAepKMBaTbCS NPKU 3TON TeMMepaType B TeueHue 2 4 aAns
0bpa3oBaHNsa UCTUHHOIO pacTBoOpa, KOTOPLIN MOXET He 0bpa3oBLIBATLCS NPU TeMNepaType oKpyXatowen
cpeqbl.

15.2.7 3atem oxnaxgatoT o6pasLbl B COOTBETCTBUM C NPOrpamMMoi OXAaXaeHusl, Kak ykazaHo B 15.1.

15.2.8 lMocne 3aBeplueHUa TemnepaTypHOro npocunsa Temnepartypa annapara JoMKHa COOTBETCTBO-
BaTb 3aJaHHOW Temneparype UCNbITaHUs ¢ npeaenbHbIM OTKNoHeHneM = 0,2 °C npu nsamepeHnn TepMomeT-
pPOM, YCTaHOBIIEHHEIM B TOT K€ KOXYX OS1 TepMOMEeTpa, KOTOPbIA UCMOMb30oBanM Npu KanubpoBke, a He
perynatopoM Temnepatypbl. Ecnn Temnepatypa annapata HaxoguTcsa B 3TOM UHTepBane, NpoBoasT nsamepe-
HWe Npefena Teky4yecTu U BA3KOCTU B TeueHne 30 M1H Nocne 3aBeplueHus TemnepartypHoro npocuns (15.3).

15.2.8.1 EcnunkoHeuyHasa TemnepaTypa annapara Ha 0,2 °C—0,5 °C npeBbllwaeT 3aaaHHy0, AOBOAST pe-
rynaTopom Temneparypbl TemnepaTypy annapaTta 40 3aaHHOro 3HaYeHns1 U nepe NpoBeAeHNEeM UCbITaHUs
BbIAEPXMUBAOT NPK 3ToN TeMnepatype B TeueHne 30 MuH. NpoaomknTensHOCTL KOPPEKTUPOBKN TemMnepaTyphl
He aomkHa npesbiwats 1 4. MNpn 3ToM NonyyarT JOCTOBEPHbIE pesynbTaThl, B MPOTUBHOM Clyvae UcnbiTaHue
CUNTalOT HeAeNCTBUTENbHBIMMU.

15.2.8.2 Ecnu koHevHas Temnepatypa annapata 6onee Yem Ha 0,2 °C Huke unn 6onee yem Ha 0,5 °C
BhlLLe 3apaHee BbIDpaHHOW, pe3ynbraT UchblTaHus ANs 3apaHee BblbpaHHoW TeMnepaTypbl ABMSeTcA Hegoc-
TOBEPHbIM.

Toneko gns uHpopMaumn — Mpegen TeKy4ecTr 1 BAIKOCTb MOXHO M3MepsiTb 6e3 aanbHenwen perynuv-
POBKM TeMMepaTyphbl, MONy4YeHHbIe pesynsTaTthl OyayT XxapakTepHbl Ans dhakTudeckon TemnepaTypel, a He 4ns
YCTaHOBNEHHON.

15.2.9 Ecnu koHeuHas TeMnepatypa, Kak ykasaHo B 15.2.8, oTknoHsieTcst 6onee yem Ha + 0,2 °C, nepeq
Havyarnom npoBeAeHUs cneayoLwero UCNbITaHUs CNeayrT YKasaHUsaM no X2.2 npunoxkeHnsa X2.

15.2.10 MMpu pernctpaummn npoduns oxnaxaeHus 3a npegenamMu gonycka npnbopamu mogenn CMRV-4
1 6onee No3gHUMM HEOOXOAMMO NPOBEPUTL NPaBUIBEHOCTE paboTel Npubopa. Ons npubopos Boree paHHUX
Mogenein, yem CMRV-4, npoBepsioT Hanuune teMmnepaTypHblX OTKNOHEHWA Mo X2.2—X2.4 npunoxkeHnsa X2.

15.3 U3mMmepeHue npenena Teky4vecTu

15.3.1 BbINOMHAKT ANA KaXA0W SIMeKN NpUBeAEeHHY0 HIKe rpoleaypy, HaunHasa ¢ NeBon aveinkn.

15.3.2 BblpaBHMBAIOT LLKMB OTHOCUTENbLHO Bafla poTopa stHeiki Takum obpasom, 4Tobbl CTpyHa ceucarna
C NepefHeln CTOPOHLI kKopnyca npubopa. YbexaatTes, 4To rpy3bl He 3a4eBatoT KpaeB CTeHada BO BpeMs UCTbl-
TaHus.

15.3.3 CHMMaIOT CTpYyHY C BEPXHEro OMOPHOro afieMeHTa 1 OCTOPOXKHO NMOMELL AT ee Ha LUKUB Takum 0b-
pa3oMm, YTobbl He 3a4eTb SYelKyY (MPKY 3TOM He MO3BOMSOT Basly poTopa BpallaThes).

15.3.4 CnepgytoT MHCTPYKUMSIM NITOTOBUTENST ANS KOHKPETHON Modenu npubopa.

MpumevaHue 12 —Monb3oBatenu npubopa mogenn CMRV-4 1 Gonee nosaHer npu onpeaeneHnn npeaena
TEeKy4eCTM U BSA3KOCTU MOTYT NPOBOAUTE OTCHET BPEMEHU BPYUHYIO, cnegyst MHCTpyKumusam no 15.3.4.1n 15.4.1.1.

12
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MuHU-poTaLMOHHbLIN BUCKO3MMeTp Modenu CMRV-3 unu 6onee paHHumn

15.3.4.1 BusyanbHo HabnogatoT 3a ABMKEeHUEM MepeknaguHbl potopa (Npegen TeKyvyecTu He U3MepsItoT
C MOMOLLIbIO 3M1EKTPOHHBIX ONTUYMECKUX MPUBopoB).

15.3.4.2 OAnsa npubopoB, He UMetsLUMX pUKCaATOPOB, OCTOPOXKHO, UTODObI HEe HAapPYLUWUTL refeByto CTPYKTY-
py, Ha CTpYHY noaselumBaroT rpys maccon 10 r n nepexoddar k npoueaype no 15.3.4.4.

15.3.4.3 [Ons npnbopoB, cHabxeHHbIX (bruKkcaTopamu, NOABELUMBAIOT Ha CTPYHY rpy3 maccon 10 r, 3atem
yaanswT dukcartop.

15.3.4.4 Ecnun 3a 15 ¢ KoHeL, NepeknaguHbl poTopa He NepeMecTUNCsl Ha PacCTosIHNE He MeHee 3 MM
(3TO COOTBETCTBYET MPUONM3UTENBHO ABYM OMamMeTpam nepeknaavHbl UM NoBopoTy Ha 13°), pernctpupytoT,
4yTO 0bpasel, UMeeT npeden TeKy4ecTu, U nepexodaT K npoueaype no 15.3.4.5. MNpu obHapyXeHNn ABUKEHUSA
perncTpupyroT Maccy rpysoB 1 nepexodar K npoleaype no 15.4.

15.3.4.5 Ecnu gns npubopos 6e3 (brKkcaTopoB He 0BbHapYXMBaOT ABMKEHWE, YOEepXUBatoT AepXaTenb ¢
rpysoM, 0o6aBnsioT eLe oguH rpys maccor 10 1 v nepexogaT k npoueaype no 15.3.4.4. Y npnbopos ¢ chukcarto-
paMu ero onyckaroT 4S8 yaepXKuBaHus nepeknaguHbl. JobasnsioT rpys maccoii 10 r k gepkatento, nogHUMatoT
cukcatop 1 nepexogaT K npoueaype rno 15.3.4.4.

MUWHU-pOTALUNOHHLIN BUCKO3UMeTP Mogenu CMRV-4 unu 6onee no3gHun

15.3.4.6 OnepaTop OOMKeEH crefoBaTh MHCTPYKUMSIM Ha akpaHe npubopa no gobasneHuno 4onomHu-
TenbHbIX rPYy30B.

15.3.4.7 [Ons npnbopoB ¢ hukcaTopammn NMoABELUMBAIOT Ha CTPYHY AepXKaTerb C rpy3oM, HaXKUMaoT MU-
raloLLyo KHOMKY nycka 1 cpasy nogHUMaloT pukcaTop, 3aTeM cnealytoT UHCTPYKUUSM, YKasaHHbIM Ha SKpaHe.

15.3.4.8 Ecnn Heobxognmo ao6aBuTb rpy3, yaepKusatoT nepeknaguHy dukcatopom, 4obaBnsawoT ewle
rpys maccor 10 r 1 crieayoT NHCTPYKUMSIM Ha SKpaHe. HaxkumaroT MuratoLLyto KHOMKY nycka U cpasy nogHumaroT
cbukcatop. MNoBTOPSAKT NpoLeaypy Mo UHCTPYKUMAM, YKasaHHbIM Ha akpaHe. [NepexoasT k npoueaype no 15.4.

15.3.4.9 [Ons npubopoB 6e3 hUKcaTopoB OCTOPOXHO MOABELUMBAIOT U YOSPXKMBAIOT Ha CTPYHe AepXa-
Tenb ¢ rpysom Maccoi 10 1, He BbI3bIBas NMPY 3TOM PE3KOro ABWXKEHUsI poTopa, N CNeayoT UHCTPYKLUNAM Ha 3K-
paHe nNpubopa. HaxnmaloT MuratoLLyto KHOMKY Mycka u cpasy OTMycKakoT AepkaTesb C rpy3oMm.

15.3.4.10 Mpwn OTCYTCTBMM ABWXKEHNS OCTOPOXHO YBENUUMBAKOT Harpysky. [lobasnsioT eLle rpy3 Maccoln
10 1, KaK ykazaHo Ha aKkpaHe npubopa, He HaTArMBas CTPYHY, 1 CNeayloT UHCTPYKLUSM Ha akpaHe. HaxnmatoTt
MUratoLLYyt0 KHOMKY NycKa 1 cpasy OTMycKaloT gepXatenb ¢ rpy3oM. MoBTopaoT npoueaypy Ao Habopa Tpebye-
MOro JONOMHUTENBHOTO rpysa. MNepexoaaT K npoueaype no 15.4.

MpumevaHwue 13 — Npy NnepeoM NPUNOXKEHUN HATPY3kn Maccom 10 I K HEKOTOPBLIM Macnam MOXET MPOU30NTH
MOMEHTarnbHOE KpaTKOBPEMEHHOE ABUXEHME NepeknaavHbl. Ecnv B TedeHne 15 ¢ ABUXKeHWE nepeknaanHbl He Habnwaa-
10T, €€ NepBoOHaYarnbHOE ABVXEHUE HE YYUTHLIBAIOT.

15.4 UamepeHUe KaxyLLeNcA BA3KOCTU
15.4.1 KaxyLlyocs BA3KOCTb U3MEPSIOT, cneays UHCTPYKUMAM NS KOHKPETHOW Mmoaenuy npubopa.

MuHU-poTaLMOHHbLIN BUCKOo3nMeTp Modenu CMRV-3 unu 6onee paHHen

15.4.1.1 Kpendart k cTpyHe rpys maccon 150 r 1 MeaneHHo ero noaselumsatoT. BkrovatoT Tanmep B Mo-
MEHT, Koraa nepeknaguHa sana potopa ykasblBaeT nNpsiMo Brepes, U NpoaoriKaloT oTcUeT BpeMeHU B COOTBe-
TCTBUU C NPUBEAEHHBIMU HUXKe MpoLieypamu.

15.4.1.2 Ecnu npogorkuTenbHOCTL NepBoro nonyoboporta Bana meHee 10 ¢, U3MepstoT 1 perucTpupyroT
BpeMsi, HeobxogMMoe 451l NepBbIX Tpex 06opoToB.

15.4.1.3 Ecnu npogomku1TensHocTb nepsoro nonyobopota Bana 10 ¢ nnu 6onee, perncTpupytoT nNpo-
OOIKUTENbHOCTL MNepBOro 0bopoTa U MAeHTUDULMPYIOT Kak BpeMsl 4ns ogHoro obopoTa.

15.4.1.4 EcnuvnpogomkuTensHOCTL NepBoro obopoTa 6onee 60 ¢, npekpallatoT UCNbITaHWe U perncTpu-
pytoT «bonee 60 ¢ Ans ogHoro obopoTay. YKasblBatoT, UTO KaKyLLAsCsl BA3KOCTb NpeBbIlaeT 3HavYeHne, Bbl41C-
neH+Hoe no 16.2.

15.4.1.5 Ecnu npogomkntensHoCTe NepBbIX Tpex obopoToB MeHee 4 ¢, permcTpupyroT ee Kak «MeHee
4 c». YKasbIBaloT, UTO KaXkyLlasics BS3KOCTb MeHee 3HauYeHus1, BblMUCNEeHHOoro rno 16.2.

MuHM-poTaLMOHHbLIN BUcKo3nMeTp mogenu CMRV-4 unu 6onee nosgHen

15.4.1.6 CneayroT UHCTPYKLNSAM Ha 3KpaHe, HaXKUMatoT KHOMKY nycka U MeaneHHO NoABeLMBatoT rpys
Ha cTpyHy. OTcueT BpeMeHU aBToMaTUYeCcK HaunHaeTcs Npu NepeOM ABUKeHUW. He cHUMatoT rpys, noka cee-
ToanoaHbIA nHankaTop (LED) BaskocTu Ha Nnpubope He HayHeT BCnbixmBaTh. Bpems 1 sHaveHue BA3KOCTN OTO-
BpaxaloTcs Ha akpaHe. Mepexoadar k npoueaype no 15.5.

15.5 TosTopsitoT npouedypel No 15.3—15.4 Ansa KaXxxaon s4enkn cnesa Hanpaso.
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15.6 OuunctKka

15.6.1 lMocne 3aBepLUeHUa UCNBbITAaHUIA OTKMOYAKT OXNaXAeHUe siueek U HarpeBaloT 40 TeMrepaTypbl
oKpyxatoLen cpebl UNn Belle, HO He Boilwe 50 °C.

15.6.2 BblHMMatOT BepXHME OCK BpalleHUsl pOTOPOB N POTOPEI.

15.6.3 C nomoLbio BakyyMa yaansitoT obpasubl Macria U HECKOMBbKO pa3 NPOMbIBAOT AYENKM pacTBOpU-
Tenewm, a 3ateM ABa pasa aueToHoM. [locne kaxaoro NPOMbIBaHUS yaansoT oCTaTku pacTBOPUTENS BaKyyMOM
1 nocrie nocnegHerc NPOMbIBaHUSA MO3BOMSOT aLeTOoHY NOMHOCTLI0 UCNapUTLCS.

15.6.4 AHanorMyHblM cnocobom NpoMbIBaOT POTOPHI.

16 BbluucneHue npeaena TeKy4YeCTU U KaxXyLencs BA3KOCTU
16.1 BbMucnaoT npeaen Tekydectu Y., Ma, no dopmyne
Y, = 3,5M, (13)

rae M — macca mcneityemoro obpasua, .
16.2 Wcnornb3ays NOCTOAHHY0 BUCKoduMeTpa C, BbIMUCTIEHHYIO Mo hopmyrie (12), BEIMUCTIAIOT KaxkKyLLyHo-
cAl BA3KOCTb 1, Mla - ¢ (clT), no dpopmyne
Ma = cis (14)
a r ’
rae C — nocTosiHHasi BUCKO3UMETPa, BbluMcneHHas rno dpopmyre (12);
t — Bpems nonHbIXx 060pPOTOB poTopa (OAWH UMK TPU) I, C;
r— uncno norHeix 060poTOB poTopa.

17 lpoTokon ncnbiTaHUN

17.1 Kaxywasca BA3KOCTL U Npefen TeKky4vecTu

[ns Hencnonb3oBaHHLIX Macen PErncCTpUpyoT KOHEYHYO TeMnepaTtypy UCNbITaHNA NN KaXXYLLYHOCA BA3-
KOCTb, ANTX Hanu4ine npegerna Teky4ectu no Mmetoay B. [1ns ncnonb3oBaHHbIX Macen PEerncTpUpyroT KaXKyLUyro-
CA BA3KOCTb U npeaen Teky4ecty no Mmetoay B.

17.2 MNpepen Teky4vecTu
PernctpupytoT 3HauyeHWe MeHee 3HavYeHus, Npy KOTOpoM HabnoaaeTcs BpalleHue.
17.3 KaxyLwascs BA3KOCTb

PernctpupytoT crniegytowmnm obpasom:

17.3.1 Ecnu kaxywascs BaskocTb MmeHee 5000 mla - ¢ (cl1), peructpupyoT KaxkyLLyoCcs BA3KOCTb Kak
MeHee 5000 mla - ¢ (cl).

17.3.2 Ecnun kaxylaacs BA3KOCTb HaxoguTesa B AnanasoHe oT 5000 go 100000 mMa - ¢ (cl), peructpu-
PYIOT KaXXyLLYIOCS BA3KOCTb € ToYHOCTLIo Ao 100 MMa - ¢ (clM).

17.3.3 Ecnu kaxylasicsl BA3KOCTb HaxoauTes B AvanasoHe oT 100000 ao 400000 mMa - ¢ (cl), peruc-
TPUPYIOT KaXyLLYOCH BA3KOCTb € TOMHOCTLI0 4o 1000 MMa - ¢ (cl).

17.3.4 Ecnu kaxywascs BaskocTb 6onee 400000 mMa - ¢ (cl1), permcTpupytoT KaxKyLLyHoCsi BA3KOCTb Kak
6onee 400000 mMa - c (cl).

17.3.5 Mpun ucnonb3oBaHUM NporpaMMHoOro obecnedeHns, MUKCUPYIOLLEro TPU 3HAYEHUs BA3KOCTH,
PerucTpupyoT NepBoe 3HavYeHNe Kak KaXyLLyocs BA3KOCTb Mo HacTosileMy ctaHaapTy. [Mpu HeobxoanmocTu
perucTpupyroT BCce Tpu 3HaveHns, cobnogas ux nocnegoBatenbHoCcTb. Hukorga He perncTpupyroT cpegHe-
apudmeTmyeckoe 3HadYeHne 3TUX TPEX 3HaYEHUN.

18 MpeLUn3nOHHOCTb U CMeLleHune”

18.1 MpeunsnoHHOCTb (ANS HEUCNOMb30BAaHHbLIX Macen)
MpeLn3anoHHOCTb HaCTOSLLEero MeToda UchblTaHnd, onpeaeneHHas cTaTUCTUYECKUM aHann3oM pesyns-
TaToB MeXnabopaTopHbIX UcCredoBaHWUI, criedyoLas.

% MopTBEpPXAaOWME faHHble XpaHATes B wWTab-keapTnpe ASTM International n moryT 6biTh NonyYeHb! No 3anpocy
nccnegoBartenbckux otyeToB RR D02-1212, D02-1249, D02-1277 n D02-1517.
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18.1.1 MNpepgen Teky4yecTun

Ons pesynstatoB TUNa «BblAepXKnBaeT/He BbiAepKnBaeT» B HacTosiee BpeMs obLenpuHATLIA MeToq
onpeaeneHus NpeumnsuoHHOCTU OTCYTCTBYET.

18.1.2 Kaxyuwaaca BA3KOCTb

18.1.2.1 lNMoBTOpPSIEMOCTL

PacxoxaeHue pesynsraTtoB ABYX nocneaoBaTernbHbIX UCTbITAHUA, MOMYyYeHHbIX OAHUM U TEM Xe onepa-
TOPOM Ha OAHOW 1 TOW Xe annapartype Npy NOCTOSAHHBIX pabovmx YCMOBUSX Ha UAEHTUHHOM nccnegyemMomM mMa-
Tepuane B TeYeHUe ANUTENbHOrO BPeMeHW Npyv HOPManbHOM U NPaBUilbHOM BbINOMHEHUU MeToAda, MOXeT
npeBbIWaTh cnegyowme 3Ha4eHns ToNbKo B ogHOM cny4vae 13 20. NMoBTopsaeMOocCTb BhipaXaloT B NpoLeHTax oT
cpeaHeapn@MeTNHecKoro s3Ha4eHNA KaxyLLENcs BA3KOCTH.

Temnepatypa ncneltaHus, °C MosTopsiemocTb, % OT cpeaHeapucMeTUHEeCKOro
3Ha4YeHust
MUHYC 15 4,2
MuUHyc 20 7,3
MUHYC 25 11,7
MuHyc 30 9,3
MUHYC 35 13,2
MUHyc 40 19,8

18.1.2.2 BocnponssogumMocTb

PacxoxaeHue pe3ynstaToB ABYX eUHUYHBIX 1 HE3aBUCUMbIX UCTbITAHWA, NOMYYEHHbIX pasHbIMU onepa-
Topamu, paboTalow MMM B pasHbIx Nabopatopusix, Ha MAEHTUYHOM UCcCcnedyeMoM MaTepuane B TedeHne anu-
TEeNbLHOro BpeMeHU NpY HOPMansHOM U NPaBUMbHOM BBINONHEHUN MeToAa, MOXEeT MNpeBbilaTh cneaywLine
3HaYeHUs TOMbKO B ogHOM crydae 13 20. BocnponssoguMocTb BbipaxkeHa B MpoLeHTax oT cpegHeapupmeTi-
YECKOro 3Ha4YEeHUs1 KaXyLLencs BA3KOCTN.

Temnepatypa ncneltaHus, °C BocnponssognumocTb, % oT cpegHeapudmeTn-
YECKOro 3HaueHus
MUHYC 15 8,4
MuUHyc 20 121
MUHYC 25 17,5
MuHyc 30 18,4
MUHYC 35 35,8
MUHyc 40 34,1

18.1.3 TMporpamma mexnabopaTopHbIX UCCNeqoBaHNA BKOYaNa:

- 9 obpasLoB Macen, UCNbITaHHbIX MpK TeMnepaTtype MuHyc 15 °C B 11 nabopatopusix;

- 9 obpasuoB Macen, UcnbliTaHHbIX NpK TeMnepaTtype MmuHyc 20 °C B 11 nabopatopusix;

- 18 06pa3LoB Macer, UCTbITaHHbIX MpKu TemnepaTtype MuHyc 25 °C B 14 nabopatopusx;

- 9 obpaszuoB Macen, UCNbITaHHbIX NpK TeMnepatype MuHyc 30 °C B 13 nabopaTtopusix;

- 6 06pasLoB Macen, UcMblTaHHbIX Npy TeMnepaTtypax MuHyc 35 °C 1 muHyc 40 °C B 12 nabopatopusix.

18.2 MpeumnsnoHHOCTb (Ana oTpaboTaHHbIX Macen AN An3ernbHbIX ABUratenei)

MpeLUnsnoHHOCTb HacTOoALLEro MeToda UCMbITaHUA, onpeaeneHHas cTaTUCTUMECKUM aHalnM3oM pesyrs-
TaToB MeXabopaTopHbIX UCNBITaHWIA, criegyroLuas.

18.2.1 Mpepgen Teky4yecTun

18.2.1.1 loBTOpPSIEMOCTL

PacxoxaeHue pesynsraTtoB ABYX nocneaoBaTernbHbIX UCTbITAHUA, MOMYyYeHHbIX OAHUM U TEM Xe onepa-
TOPOM Ha OAHOW 1 TOW Xe annapartype Npy NOCTOSAHHBIX pabovmx YCMOBUSX Ha UAEHTUHHOM nccnegyemMomM mMa-
Tepuane B TeYeHUe ANUTENbHOrO BPeMeHW Npyv HOPManbHOM U NPaBUilbHOM BbINOMHEHUU MeToAda, MOXeT
npeBblWaTh crnegyoLlme 3Ha4eHUs ToMbKO B 04HOM criydae us 20.

Temnepatypa ncneltaHus, °C MosTopsiemocTb, MNa
MUHyc 20 1,735 (X + 1)
MUHYC 25 1,014 (X + 1),

roe X — cpegHeapupmMeTudeckoe 3HadeHue, Ma.
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MpumevaHnue 14 —Ecnu npegen Teky4ecTn He obHapyXeH (BpalleHve poTopa nog BO3AeNCTBUEM rpy3a
maccomn 10 ), To X = 0.

18.2.1.2 BocnponssoguMocTb

PacxoxaeHue pe3ynstaToB ABYX €AUHUYHBLIX 1 HE3aBUCUMbBIX UCTbITAHWA, NONYyYEeHHbIX pasHbIMK onepa-
Topamu, paboTaroLwmMmM B pasHbix Nabopatopusix, Ha AeHTUYHOM UccnedyeMoM MaTepuane B TedeHne anu-
TEeNbLHOTro BPEMEHU NPY HOPMansHOM U NPaBUMbHOM BBINONHEHUN MeToAa, MOXEeT MNpeBbilaTh cneaywLine
3HaYeHUsA TOMbKO B 04HOM cny4vae 13 20.

TemnepaTtypa ncneltaHus, °C BocnponzsogumocTsb, Ma
MUHyc 20 2,993 (X+ 1)
MUHYC 25 2,976 (X + 1),

roe X — cpegHeapupmeTuieckoe 3HadeHue, Ma.

18.2.2 Kaxyllaaca BA3KOCTb

18.2.2.1 lNMoBTOpPSIEMOCTL

PacxoxaeHue pesynsraTtoB ABYX nocneaoBaTernbHbIX UCNbITAHUA, MOMYyYeHHBIX OAHUM U TeM Xe onepa-
TOPOM Ha OAHO 1 TOW XXe annapaType Npy NOCTOSAHHBIX paboymx YCNOBUSX HA MOEHTUYHOM UCCedyeMoM Ma-
Tepuane B TeYeHUe AMNUTENLHOrO BPeMeHW Npu HOPManbHOM U NPaBUilbHOM BBINOAHEHUUM MeToda, MOXeT
npeBbIWaTh cnegyoLlme 3Ha4eHUs ToNbKO B oAHOM crydae 13 20. MNoBTopsieMOCTb BbipaXeHa B NpoLieHTax oT
cpeaHeapn@MeTNHEcKOro 3Ha4YeHNA KaxkyLLIENCS BAZKOCTH.

Temnepatypa ncneitanus, °C MosTopsAemMocTb, % OT cpeaHeapudmMeTn-
YeCcKOoro 3HayeHust
MUHYyC 20 14,3
MUHYC 25 10,3

18.2.2.2 BocnponssoguMocTb

PacxoxaeHue pe3ynstaToB ABYX €AUHUYHBLIX 1 HE3aBUCUMbBIX UCTbITAHWA, NONYyYEeHHbIX pasHbIMK onepa-
Topamu, paboTaroLwmMmM B pasHbix Nabopatopusix, Ha AeHTUYHOM UccnedyeMoM MaTepuane B TedeHne anu-
TEeNbLHOTo BPEeMeHW Npu HOpManbHOM U NPaBUbHOM BbINOMHEHUM MeToda UCNbITaHUA, MOXET NpeBbilaTh
cneayolime 3HavyeHus ToNbKo B 0AHOM criydae 13 20. BocnponssoauMOCTb BelpaXkeHa B NpoLeHTax oT cpefl-
HeapnpMeTUIECKOro 3HaYEHNS KaXKYLLIENCS BA3KOCTU.

Temnepatypa ncneitanus, °C BocnponzsognumocTb, % OT cpegHe-
apudmMeTN4ecKoro 3HaueHns
MuUHyc 20 21,1
MUHYC 25 20,8

18.2.2.3 TMporpamma MexxnabopaTopHbIX UCMbITaHWIA BrItodana 9 nabopatopuin 1 9 o6pasLoB mMacen
npu TemnepaTypax ucnbitaHus MuHyc 20 °C n MmuHyc 25 °C. OtpaboTaHHble Macna Bkodany obpasLbl, Crin-
Thble Nocrie MoTopHbIX ncnbitTaHun Mack T8, Mack T8E, Cummins M11-EGR n Mack T10, ¢ cogepxkaHueM Hara-
pa (M3MepeHHbIM C MOMOLLbID TepMOrpaBMMETPUYECKOro aHanusa) npubnuauntensHo oT 5 % go 9 %
[em. RR:D02-1517) — cHocka 5), pasaen 18].

18.3 CmelleHue

CmelueHune He YCTaHOBIEHO, T. K. I'IpI/IHFlTbIIZ 3TaNOHHbIN marepuman, I'IpI/IFOﬂ,HbIIZ ana onpegeneHna cMme-
LeHns anst HacTosiWero MetToaa UChbiTaHUN, OTCYTCTBYET.
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X1.1 TemnepaTypHble Npothunu ansi TemnepaTyp ucnblTaHusi npuBeaeHsl B Tabnuuax X1.1—X1.3.

Tabnunuya X1.1 — TemnepatypHbii npodune Ansa Temnepatyp ucnbitannst o muHyc 20 °C go muHyc 40 °C

OTpe3ok BpeMeHu, 1Y:MUH

Temnepatypa Ha OTpeske BpeMeHu?)

HauanbHas, °C,

KoHeuHas, °C,

CkopocTb

Honyctumoe
OTKIOHEHWE
Temneparypbi®), °C

HaHHylo TemnepaTypy NoaaepXx1BatoT npu
Temnepartype ucnbitaHus —40 °CC)

bonee He Bonee nameHeHus, °C/u
HomunanbHo 0:20 20 80
2:00 80 80
+1,0
HomunanbHo 0:20 80 0
HomunanbHo 0:03 0 -3,0
HomunanbHo 0:07 -3,0 —4,0 8,5 +0,5
HomunanbHo 0:10 —4.,0 -5,0 6,0 +0,2
6:00 -5,0 -8,0 0,5 +0,2
36:00 -8,0 -20,0 0,33 +0,2
HaHHyto TemnepaTtypy NnoaaepkveatoT npu
Temnepartype ucnbitaHus —20 °CC)
2:00 -20,0 -25,0 25 +0,2
HaHHyto TemnepaTtypy NnoaaepkveatoT npu
Temneparype ucnoitaHus —25 °CO
2:00 -25,0 -30,0 25 +0,2
HaHHyto TemnepaTtypy NnoaaepkveatoT npu
Temneparype ucnoitaHus —30 °CO
2:00 -30,0 -35,0 25 +0,2
HaHHyto TemnepaTtypy NnoaaepkveatoT npu
Temneparype ucnoitaHus —35 °CO
2:00 -35,0 —40,0 25 +0,2

waTb MuHyc 5 °C.

paTypbl UCTbITAHUSI.

A) Ecnv Cnonb3ytoT CUCTEMY CABOEHHOTO KOHTYpa yNpaBneHus, To 3agaHHble TeMnepaTypbl 6aHu JOMKHL! BbITb Ha
5 °C Huxe cooTBeTCTBYIOLWEN Tpebyemon Temnepatypsl 6rioka. MakcumanbHas TemnepaTypa 6aHu He J0MKHa NPEeBbI-

B) ObecneveHne nameHeHuii Temnepatypel He 6onee + 0,1 °C ynydwaeT NpeLm3noHHOCTL ONpeaeneHust BA3KOCTU.
€) NamepeHue npeaerna TeKy4eCTU U KaxyLLLENCs BA3KOCTU NPOBOAST B npedernax 30 MUH nocrne JOCTUXKEHUS TeMne-

Ta6nunuya X1.2— TemnepatypHbiii npodune ans Temnepatyp ucnoitainst muHyc 10 °C n muHyc 15 °C

OTpe3ok BpeMeHu, 1Y:MUH

TemnepaTypa Ha oTpeske BpemeHu?)

HauanbHas, °C,

KoHeuHas, °C,

CkopocTb

Honyctumoe
OTKIOHEHWE
Temneparypbi®), °C

bonee He Bonee nameHeHus, °C/u
HomunanbHo 0:20 20 80
2:00 80 80
+1,0
HomunaneHo 0:20 80 10
HomunanbHo 0:03 10 7,0
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OkoHnyaHue mabnuuypsi X1.2

Temnepatypa Ha oTpeske BpeMeHu?)

Honyctumoe
OTpe30ok BpeMeHU, 1Y:MUH OTKIOHEHUE
HavaneHas, °C, KoHeuHas, °C, CkopocTb Temnepartypsi®), °C
Bonee He Bonee nameHenus, °C/u
HomunanbHo 0:07 7,0 6,0 8,5 +0,5
HomunanbHo 0:10 6,0 5,0 6,0 +0,2
6:00 50 2,0 0,5 +0,2
36:00 2,0 -10,0 0,33 +0,2
HanHylo Temnepatypy nogaepxuBatoT npm
Temnepartype ucnoitaHus —10 °CO
2:00 -10,0 -15,0 2,5 +0,2
HanHylo Temnepatypy nogaepxuBatoT npm
Temnepartype ucnbitaHus —15 °CC)

A) Ecriv ncnonb3yloT CMCTEMY CABOEHHOIO KOHTYpa yrpaeleHusi, TO 3aaHHble TeMnepaTypbl 6aHn 40MmKHbI GbITb Ha
5 °C Huxe cooTBeTCTBYIOLWEN Tpebyemon Temnepatypsl 6rioka. MakcumanbHas TemnepaTypa 6aHu He JoMnKHa NPeBbI-
waTb MuHyc 5 °C.

B) ObecneyeHre n3aMeHeHU Temnepatypsl He 6onee + 0,1 °C ynydwaeT NPeLn3noOHHOCTL ONpeaeneHnsi BA3KOCTY.

€) NamepeHue npeaerna TeKy4eCTU U KaxyLLLENCs BA3KOCTU NPOBOAST B Npedenax 30 MUH nocrne JOCTWKEHUS TeMne-
paTtypbl UCMbITaHUS.

Tabnunuya X1.3 — HomuHanbHoe Bpems Ansi QOCTMKEHUS TEMMNepaTypbl NCMNbITaHUs!

Temnepatypa ucnbitaHus, °C HomuHansHoe Bpems, 4
-10 45
-15 47
=20 45
=25 47
-30 49
-35 51
—40 53

X2 OononHuTenbHble cBegeHUS MO IKCNMyaTauum

X2.1 Perynsitop Temneparypsbl siBNsieTcsl Hanbonee BaxXHON YacTbio npubopa aAns metoda UCMbITaHUIA Mo HacTos-
Wwemy cTaHaapTy. B cuctemax, ncnonb3ayowmx KUKy cpefy Anst KOHTPOmsi TeMrnepaTtypbl s4Yeek, s KOHTPOrs Temne-
paTtypbl 6roka MOXHO WCMONb30BaTb CUCTEMY OAHOKOHTYPHOIO NporpaMmMupyemMoro perynstopa. [ns perynmpoBaHus
TemnepaTtypbl MOXHO MCNOMNb30BaTh PEryNsiTOp, UMEIOLLMI Ananas3oH NPonopLUOHANbHOCTU PeryNIMpOBaHust C HTerparb-
HbIM BO3BPaTOM B UCXOJHOE COCTOsIHME U andpepeHumanbHbIM PEryniMpoBaHneM CKOPOCTH U3MEHEHMWS PEryninpyemMoro
3Ha4eHus, KOTophbIl HasbiBaloT PID-perynaTop. Takon nporpaMMypyeMbln perynsitop MMeeT OAviH YNpPaBnsitioLUA KOHTYP U
OVH TeMnepaTypHbIi AaTyuk, obecneunBatome Heobxoaumyto MHpopMaL Mo Ansi NoAnepKaHusi 3anporpaMmMmMpoBaHHON
Temnepatypbl. OH MMeeT BHYTPEHHUN Tanmep, KOTOPbI KOHTPOMMPYET BbIMONHEHVE MporpaMmel. Perynsitop gormkeH
6bITb HACTPOEH TakK, YTOOLI B Te4eHMe nepebix 2 4 20 MWMH BMOK TONBKO HarpeBarcsi B COOTBETCTBMU C TEMNEpaTypPHbIM NPo-
cdunem, npyeeaeHHsIM B Tabnuue X1.1 unu X1.2 npunoxenuns X1, unu 4tobbl BCce SH4ENKM paBHOMEPHO HarpeBarnuchb.

B crcTemax, Ncrnonb3yoWwmx XXUaKye cpeay Ans KOHTPOoIs TeMnepaTyphbl ssHeek, KOHTPOIb TeMMNepaTypbl B TEHEHWe
OCTaBLUENCs YacTy TeMNepaTypHOro nNpoduns ocyWwecTBRsIeTCS NOTOKOM XNajareHta. 9ta cuctema KOHTPOns A0IiKHa
MMETb TEMMEPaTYPHYH YyBCTBUTENBHOCTL He MeHee 0,1 °C 1 obecneynBaTe 3MEHEHUE TEMMNEPATYPbI C 3a4aHHON CKO-
pocTbto. MNpy onTUMKU3aLMK aranasoHa NPonopLMOHaNbHOCTY PeryiMpoBaHns, UHTErpansHoro (Bo3epara B MCXO4HOe COo-
cTosiHue) u gudpdepeHumanbHOro (perynmpoBaHns CKOPOCTU U3MEHEHUS PEerynvpyemMoro 3HaudeHus) napameTpoB
perynvpoBaHusi OTKIIOHEHWE OT TeMNepaTypHOro npodunsi Npu paboyen Temnepartype HUxe MuHyc 5 °C He JOMKHO npe-
BolwaTh + 0,2 °C. daTumkoM TemnepaTtypbl MOXET ObiTb NNAaTUHOBLIA TEPMOMETP CONPOTUBIEHUS, TEPMUCTOPHBIN JATHMK
unu Tepmonapa. lNpegnoyTnteneH NNaTMHOBLIN TEPMOMETP CONMPOTUBNEHWS UMW TEPMUCTOPHLIV AaTUKK. TeMnepaTypHbIN
Jaruvk guameTtpom 3,2 mm (1/8 grorima) MoXKeT GbITb YCTAHOBIEH HENOCPEACTBEHHO B OTBEPCTME AnameTpoM 1/8 alonma,
pacnonoXeHHOe Ha 3aHel cTeHke 6noka mexay suerikamm Ne 4 n Ne 6. TemnepaTtypHbI AaTHUK TAKKE MOXHO YCTaHOBUTb
B OJHO M3 OTBEPCTWI A5l TEpMOMETpa.
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MpunmevaHwue X2.1 — [JaTumk nomeLLaoT B MECTO OCYLLECTBIEHNS] TEMMEPATYPHOro koHTpons. Ecnv perynu-
pyIoT TeMnepaTtypy nofaym xnagareHta, TeMnepaTypHbIi JaTyvk crieyeT YCTaHOBUTL B Oriok. [1ns perynvpoBaHus Temne-
patypbl B 6aHe gatyvk nomelwaioT B baHo. He cneayet perynuposath TemnepaTypy Grnoka usamepeHvem temneparypbl
6noka, perynvpysi Npum aTOM CUCTEMY OXNaxAeHusi. B cuctemax, MCNonb3yrowmx HenocpeacTBeHHoe oxnaxaeHue (6e3
BHELLHEl CUCTEMbI C LIMPKYIUPYIOLLEN XUAKOCTBI0), TEMMEpaTypy PErynupyoT, U3MeHsisi TeMnepaTypy rasa, oxnaxgatoLe-
ro 6nok. [laHHasn cuctema perynupoBaHnst TemnepaTtypbl AOIKHA UMETb YYBCTBUTENBHOCTL He MeHee 0,1 °C n obecneun-
BaTb W3MEHEHWe TemrepaTypbl C 334aHHOW Ansl AAaHHOMO MUCMbITaHWsi CKOPOCTbIO. Mcnonb3oBaHve TemneparypHOro
aartuuka conpotmernenns (RTD) obecneumBaeT HeOBXOAMMYIO YYBCTBUTENBHOCTE M GbICTPLIN OTKIUK, MO3ITOMY YKa3aHHbIN
JaTyuK TeMnepaTypbl BCTpauBatoT B MOAYIb PEryTMPOBaHUsi TeMnepaTtypbi.

MpumevaHwue X2.2—XKenatenbHO HanNMune perynaTopa BCTPOEHHOTO OTNOXEHHOIO 3anycka, T. K. 3TO NO3BO-
NsieT 3anyckatb TeMnepaTtypHbli npoduns 6e3 y4actusi oneparopa.

X2.2 Ecnv koHeuvHas TemnepaTtypa oTKIoHsieTcst Gonee yem Ha + 0,2 °C, nepep Havanom creaylowero nenbiTaHus
BbINOMHSAOT cnegytolme AenCTBIS.

X2.2.1 MpoBepsitoT kannBGpoBky TepmomeTpa. CTEKMNSIHHbIE XUOKOCTHbIE TEPMOMETPLI MPOBEPSIIOT MO TeMneparype
TasHus Nbaa. MorpelwHoCcTs TeMnepaTypbl TasHUSA NbAa 06bIYHO YKa3biBaeT Ha Hanvuyve paspbiBa CTONOMKa XXMOKOCTU B
TepMomeTpe.

X2.2.2 TpoBepsiioT TOYHOCTb TEMMNEPATYPHOIO AaTyrka perynsitropa remnepartypsl no 9.1 HacToswero ctaHaapTa.

X2.2.3 [Ons npnbopoB € HApYXHOW LIMPKYNUPYIOLLLEN XUAKOCTLIO BbIMOMHAT criedyoLime npoueaypbi.

X2.2.3.1 TpoBepsioT TeUeHWe xnagareHTa n ero KonmiecTBo B pe3epByape.

X2.2.3.2 MNpwm skcnnyatauum NCTOYHUKOB XONoda npu Temnepartype Huxe MuHyc 20 °C 3aMeHs0T MeTaHon Npu Ha-
NYMK B HEM BOAbI, HA YTO YKa3bIBAKT KPUCTAmbI Nba B BEPXHEN 4acTu pe3epByapa UCTOYHUKA xoroda. XonoaHbIn Me-
TaHon abcopbupyeT BoAy, YTO MPUBOAMUT K CHWDKEHMIO €ro oxnaxzarwolen crnocobHOCTW. B ycrnoBusix MOBbILLIEHHON
BMNaXXHOCTU MOXeT noTpeboBaTbCsi 3amMmeHa meTaHona 1 pas B mecsil. [lonyckaeTcs Cnonb3oBath ApYrow TennoHocuTe b,
aHarnornMyHbIN MeTaHOIy Mo BA3KOCTW U TENNOEMKOCTU NMPY YCTaHOBIIEHHONW TeMnepaType 6aHu.

X2.2.4 TMpoBepsioT Hagnexallyo paboTy CUCTEMbI OXNaXAEeHNs COrNacHO MHCTPYKLMK K Npnbopy 1 pekoMeHaaLm-
SiIM u3rotoBuTensi 6aHu.

X2.2.5 Mpu nporpammMmupoBaHnM BPYHHYO UITU UCMONB30BaHMM 0coBGoro npodunis uccneayoT nporpaMmMy Temnepa-
TYPHOro Npounsi Ha OWKNOKY U BHOCAT COOTBETCTBYIOLLME MOMPABKM.

X2.3 Hawnbonee npoctbiM cnoco6oM NPOBEPKM KanMBpPOBKU XKUOKOCTHOIO CTEKINSIHHOIO TEpMOMETpa SBISIeTCS Npo-
Bepka no TemnepaType TasiHus nega. MoxHO ncnonb3oBatb Apyrue cnocobbl KanMBpPOBKM CTEKIAHHBIX KUAKOCTHBIX Tep-
MOMETPOB U 3MEKTPOHHbBIX A4aTYUKOB TeMnepaTypbl NPU X 4OCTATOYHON TOYHOCTMW.

X2.4 B HekoTOpbix Npnbopax nporpaMmmHoe obecneveHune, perynvpyoLee TemnepaTypy, permctpmpyeT Temnepa-
TYpy BO BpeMsi ucnbitanusi. B apyrux npnbopax gaTyuk, NOAKTHOYEHHbIN K NIEHTOUHOMY CamMONuUCLy, MOXET PermcTpupo-
BaTb MpeBbIlEeHNe [JOMNYyCTUMbIX 3HAaYeHWN OTKIMNOHEHUs TemnepaTypbl, ykasaHHoro B Tabnmuax X1.1 n X1.2
npunoxenusi X1, 1 BBOAWTb COOTBETCTBYIOLLME MOMNPAaBKY.

X2.5 lNpoeepsitoT, YTOGLI Nporpamma npegBapuTenbHOro HarpeesaHms 4o Temnepatypsl 80 °C npogornkanach He
mMeHee 2 Y. B npoTMBHOM crniyvae NpoBOAsT KOPPEKTUPOBKY COMMacHO PyKOBOACTBY NOnb3oBaTensi Unv o6paLatTcs K 3ro-
ToBUTEnto Npubopa.
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