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MpeavcnoBue

Llenun, ocHOBHbIE MPUHLMMLI U MOPSAOK NpoBeAeHUs paboT No MeXrocyaapCcTBEHHON cTaHaapTU3aumMm
yctaHosneHol FOCT 1.0—92 «MexrocygapcTBeHHas cuctema craHaapTusauun. OCHOBHbIE MOMOXKEHUA» U
MOCT 1.2—2009 «MexrocyaapcrBeHHan cuctema ctaHgapTusaumn. CtaHaapTbl MEXIOoCcy4apCTBEHHbIe, Npa-
BUITA U pEKOMeHAALMN Mo MeXrocyAapCcTBeHHON cTaHaapTusauuu. MNpasuna paspaboTku, NPUHATASA, NpuMe-
HeHWs, OGHOBNEHNA U OTMEHbI»

CBepgeHuAa o cTaHpapre

1 MOANOTOBNEH MexrocynapCTBeHHbIM TEXHUYECKUM KOMUTETOM No cTaHgapTusauun MTK 31
«HedTaHbIe TONNMBa M CMa3ouHble Matepuanbl», OTKPbITLIM akLMOHEPHBIM 0bLecTeoM «Bcepoccuitckuin Ha-
y4YHO-UCCrenoBaTenbCKUin MHCTUTYT no nepepaboTtke HedTu» (OAO «BHUU HIM») Ha ocHoBe cOGCTBEHHOIO

ayTeHTUYHOro nepesoja Ha PyCCKUM A3bIK cTaHAapTa, yKasaHHOro B NyHKTe 5

2 BHECEH ®epepanbHbIM areHTCTBOM NO TEXHUYECKOMY perynuposaHuio U meTtponoriu (PoccTan-
Aapr)

3 MPUHAT MexrocynapCTBeHHbIM COBETOM NO CTaHAapTU3aLMK, METPOSOrn U cepTudmkaumm (Npoto-
korn oT 5 nekabpsi 2014 r. Ne 46)

3a npuHATUE NporonocoBanu:

KpaTkoe HaMMeHOBaHWe CTpaHb! Kop crpaHbi CokpalleHHOe HAMMEHOBAHNE HALIMOHATIBHOTO opraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTM3auum

ApmeHunsi AM MuH3akoHoMKKM Pecny6nukn Apmenust

Benapycb BY loccranpapt Pecny6bnukn benapycb

Kupruaums KG Kbipreiactangapt

MongoBsa MD Mongosa-Crangapt

Poccus RU Poccrangapt

TapxnKkncTaH TJ TapxukcTaHaapT

Y3b6ekuctaH Uz Y3craHgapTt

4 Tpukasom degeparnbHOro areHTCTBa MO TEXHUYECKOMY PEeryriMpoBaHUio U MeTposiornm ot 29 mas
2015 1. Ne 471-ct mexrocyaapctBeHHbln ctaHgapt FOCT 33155—2014 BBegeH B AeICTBUE B KaUeCcTBe HaLuo-
HanbHoro ctaHgapTa Poccuiickon ®egepaumm ¢ 1 niona 2016 r.

5 Hactosawmn ctaHgapT uaeHTudeH crtaHgapty ASTM D 4684—08 Standard test method for
determination of yield stress and apparent viscosity of engine oils at low temperature (CtaHaapTHbIn MeToq,
onpeaeneHns npeaerna TeKy4ecT U KaXKyLLEACs BA3KOCTU MOTOPHBIX Macen Npu H13KoM Temneparype).

CTtaHngapT paspabotaH komutetom ASTM D02 «HedtenpoaykTsl U CMa3odHbIe MaTepuansi», U Henocpe-
[OCTBEHHYIO OTBETCTBEHHOCTb 3a MeTo HeceT nogkomuteT D02.07 «CBONCTBa Teky4ecTuy.

MepeBoa ¢ aHMMUIACKOro A3bIKa (en).

HanmeHoBaHuWe HacTosILero ctaHaapTa U3BMeHEeHO OTHOCUTENbHO HaUMEHOBaHUA YKazaHHOro ctaHaap-
Ta Ans npueeaeHus B cootseTcTBue ¢ FOCT 1.5—2001 (nogpasaen 3.6).

OdmumanbHble 3K3eMMIsApbl cTaHAapTa, Ha OCHOBE KOTOPOro MOArOTOBMEH HacToAWWMA Mexrocyaa-
PCTBEHHbIA CTaHAAapT, U CTaHAapTOB, Ha KOTOPbIE AaHbl CCbiNkK, uMmetoTcst B degepansHoM MHpopMaUMoOHHOM
doHae TexHUYeCcKUX perrfiaMeHToB U CTaHaapToB.

CBefieHMs1 0 COOTBETCTBUN MEXIOCYAAapPCTBEHHbIX CTaHAapTOB CCbINOYHBIM CTaHAapTam npuseaeHbl B
OOMOMNHUTENBHOM NpurioXkeHun JA.

CTaHpapT nogroToBneH Ha ocHoBe npumeHeHust TOCT P 52257—2004.

CreneHb cooTBeTCTBUA — MaeHTu4Has (IDT)
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UHgbopmauus 06 usMeHeHUsIX K HacmosiueMy cmaHO0apmy rybriuKkyemcs 8 exxe200HOM UHEOpMaUUOH-
HOM yKkasamerie «HauuoHarbHbie cmaHlapmbl», @ meKkcm USMEHEeHUU U ronpasoK — 6 eXeMeCcsiHHOM UH-
¢hopmayuoHHOM yKkazamene «HauyuoHarnbHble cmaHOapmei». B criydae nepecMompa (3aMeHbi) uniu OmmeHsbi
Hacmosiuezao cmaHOapma coomeemcemeyiouee ysedomieHue bydem orybuKoeaHo 8 exxeMecsiHHOM UHGhop-
MaUUOHHOM yKa3amerne «HayuoHarnbHele cmaHdapmei»y. Coomeememaeytowias UHghopmayusi, yeeOomiieHue u
meKcmbl pa3Mewames makxe 8 UHhopMayuoHHol cucmeme obuiezo ofb3oeaHusi — Ha ouyuasHoOM
catime ®edepanbHO20 a2eHMCIMea 110 MEeXHUYeCKoMy pe2ynuposaHuio U Memporozauu 8 cemu ViIHmepHem

© CrangapTuHdopmMm, 2015

B Poccuiickoit ®eaepaum HacToALWMIA cTaHAAPT HE MOXET BbITb NMOMHOCTLH UMK YaCTUYHO BOCNPON3Be-
O€eH, TUPaXMpOBaH W pacnpocTpaHeH B KayecTBe oduUmMansHoro nsgaHus 6es paspewexHus degepansHoro
areHTCTBa NO TEXHUYECKOMY PEerynupoBaHunio n METPONorun
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M E XTI OCVYAAPG CTUBETHUHU B H CTAHAOAPT

MACJIA MOTOPHbIE

MeToa onpegeneHusa npeaena TeKy4ecTu U Kaxyluencs BA3KOCTH
npu HU3KOM TeMneparype

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

DaTta BBeaenna — 2016—07—01

1 O6nacTb NpUMeHeHus

1.1 Hactoawwin ctaHaapT ycTaHaBNMBaeT MeToq onpeaeneHns npeaena Teky4ectn 1 Kaxylwenca Bas-
KOCTWU MOTOPHbIX Macesn Nocne oXNaxaeHns ¢ perynnupyeMoil CKopocTbio B TeUeHWe He MeHee 45 4 40 KoHeu-
HOW TemnepaTtypbl UcnbiTaHUs oT MUHYC 10 °C o MuHyc 40 °C. BA3KOCTb U3MepAIoT NPU HanpshkeHWU casura
525 Ma n ckopocTtn casura ot 0,4 ao 15,0 ¢=1. YcTaHOBNEHO, YTO BA3KOCTb, U3MEPeHHasa NPy AaHHOM Hanpsxe-
HWW cABUWra, NOKasbiBaeT HAUMYYLLYIO KOPPenAuMIo Mexay TeMnepaTypoi, Npu KOTOPOR BA3KOCTL AocTUraet
KPUTUYECKOrO 3HaYeHUs, U NpeaenbHON TemnepaTypoit, NP1 KOTOPOW NPOUCXOAUT HapylleHne npokaynsae-
MOCTW.

1.2 HacToawui ctaHaapT npegycmartpusaeT ABa MeToga ucneitaHnii — A u B.

Mpw ucnbiTaHum No MeToay A AN KOHTPONA TeMNepaTypbl UCNONbL3YIOT NPUBOPLI C COBPEMEHHBIM Tep-
MO3MEKTPUYECKAM UK NPAMBbIM oxnaxaeHueM. Mpu ucnelTaHum No metogy B MoxHO ncnonb3osatb NpUGopsbI
no metoay A unn nprubopsl, oxnaxaaemble LMPKYNMMpYOLWMM METaHOoM.

1.3 Ans metoga A Npeun3noHHOCTL YCTaHOBMNEHa B AnanasoHe HanpsbkeHun ot 35 ao 210 Ma n gnana-
30He Kaxyllecs BAskocTM oT 4300 go 270000 mlMa - c. MoxHO Takke onpefensits 6onee BbICOkUe 3Ha4YeHUA
TEeKy4YecTU U BA3KOCTW.

1.4 HacTosilMiA cTaHOapT MOXHO MUCMoNb3oBaTh ANS UCTbITAHWA HEUCTONb30BaHHBIX Macen 1 oTpabo-
TaHHbIX Macen A4ns Au3enbHbIX U Kap6opaTopHbIX ABUratenein. BoaMoXHOCTb pacnpocTpaHeHnst HacTosILLero
MeToda Ha Apyrve HedTenpoaykThl He YyCTaHOBMNEHA.

1.5 3HaveHus, yctaHOBNEHHbIE B eanHnLax cucteMmbl CU, cuntaior craHgapTHLIMU.

1.5.1 EQWHMLEN M3MepeHUs] BASKOCTW B HacTosiLLeM cTandapTe SIBNsieTCs Munnuvnackanb-cekyHaa
(MMa - ¢). B ckoBkax ans MHcbopmaumn NpuseaeHa aksnBaneHTHas eauHuLa — caHtunyas (cll).

1.6 B HacTosweM cTaHgapTe He NPeAyCMOTPEHO paccMOTPeHNe Bcex BonpocoB obecneyeHnst 6esonac-
HOCTU, CBSI3AHHLIX C ero npumeHeHneM. MNonb3oBaTenb HacTosILLero cTaHAapTa HeceT OTBETCTBEHHOCTL 3a
YCTaHOBIEHNe COOTBETCTBYIOLLMX NPaBUI Mo TeXHKe 6e30MnacHOCTY U oXpaHe 300P0BbS, a Takke onpegenser
LenecoobpasHOCTb NPUMEHEHNS 3aKOHOAATENBHBIX OrpaHNYEHWA Nepes erc UCNoNb3oBaHNEM.

2 HopmaTuBHbIe CCbINKN

Ons npMMeHeHNs HacToALLEro cTaHaapTa HeoBXoanMbl cregyoLe CeblNovHble AOKYMEHTHI. [ns Heaa-
TUPOBAHHbLIX CCbIFIOK NPUMEHSAIOT MOCNeAHee U3haHNe CChITOYHOro AOKYMEHTa (BKItovasi BCe ero MsMeHeHus ).

2.1 CraHpapTtel ASTM"

ASTM D 3829 Standard test method for predicting the borderline pumping temperature of engine oil
(CTaHaapTHbIA MeToa NpOrHO3MPOBaHNA NpeaenbHON TeMnepaTypel NPOKaYNBaeMoCT MOTOPHOMO Macra)

" Cebinim Ha ctaHpgapTbl ASTM MOXHO yTouHWUTb Ha cante ASTM www.astm.org unu B cnyx6e nogaepxkn KnNnex-
ToB ASTM service@astm.org, a Takke B UHPOPMaLMOHHOM TOMe exeroaHoro cbopHuka ctangaptos ASTM.

WUznanue opmunansHoe
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2.2 CraHpapTsl ISO?)

ISO/IEC 17025 General requirements for the competence of testing and calibration laboratories (O6wue
Tpe6oBaHUA K KOMNETEHTHOCTI UCTILITATEMNbHBIX U KANIMGPOBOYHEIX NabopaTopui)

ISO Guide 34 General requirements for the competence of reference material producers (O6wue Tpebo-
BaHWUSA K KOMNETEHTHOCTU NPOU3BOAUTENEN 3TANOHHBLIX MaTepuarnos)

ISO Guide 35 Reference materials — General and statistical principles for certification (CtangapTHble
o6pasubl. Ob6Lme 1 CTaTUCTUYECKME NPUHLMMBLI aTTecTaLnn)

3 TepmuHbI M onpegeneHns

B HacTosillem cTaHdapTe NpUMeHeHbl cnegytolne TepMUHbI C COOTBETCTBYIOLMMU OnpeaeneHUamu:
3.1 O6wwue TepMUHbI

3.1.1 kaxyLwasnaca BA3KocTb (apparent viscosity): BsskocTb, onpeaeneHHaa no HacTosileMy metoay.

3.1.2 HblOTOHOBCKOE Macno unu xuakocTb (Newtonian oil or fluid): Macno unm xuakocTb, koTopas
npuv 3agaHHON TeMnepaType UMeeT MOCTOSIHHYIO BSIBKOCTb MPY BCEX CKOPOCTAX U HAaMNPsBKEHUSIX cABUra.

3.1.3 HeHbIOTOHOBCKOE Macno unu xuakocTb (non-Newtonian oil or fluid): Macno unu xuakocTs, Ba3-
KOCTb KOTOPOW Npun 3aJaHHON TeMnepaType M3MeHSIeTCS B 3aBUCUMOCTU OT CKOPOCTU U HanpshkeHWa casura.

3.1.4 ckopocTb caBura (shear rate): pagneHT CKOPOCTU B NOTOKE XUAKOCTU. [INsl HBIOTOHOBCKOW XXUa-
KOCTW, HaxoAsiLecsa B pOoTaLMOHHOM BUCKO3MMETPE, HanpsbkeHue caBura UsmMepsitoT Ha NMoOBEepXHOCTU BHYT-
peHHero umnnHapa (6.1), He yunTeiBas kpaesble addekTbl. CKOpOCTb cABUra Ha MoBepxHoCTH poTopa G, ¢,
BbIMUCASAOT MO hopmyne

_ 2Q)R?
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" HRZ-R?)’
s r
roe Q — yrrnosas ckopocTb, paa/c;
R, — paauyc cTatopa, Mwm;
R, — paauyc potopa, Mwm;
t — Bpems ogHoro obopoTta poTopa, C.
[ns koHkpeTHoro npubopa, npuseaeHHoro B 6.1.1,

G, = 63/t. 3)

3.1.5 HanpsixeHue caBura (shear stress): OTHoLeHWe KPYTALLIEro MOMEHTA, MPUITOXEHHOTO K POTOpY,
K nnowaaun notoka XuakocTu. [ns poTaumoHHOro BUCKO3UMETPa NOBEPXHOCTb poTopa SBNSETCA NNOoLWaabio
casura (Nnowaabio NOToKa XUAKoCTN)

T.=9.81 M (R, + R)- 10, (4)
Tr
= ———-109, (5)
2Am)Rrh

rae T, — KpyTALUA MOMEHT, NPUINOKEHHbLIA K poTopy, H - M;
M — npunoxeHHas macca, T;
R, — paanyc Bana, Mm;
R, — paaunyc CTpyHbl, MM;
S, — HanpsbkeHue caBura Ha NnoBepxHOCTU poTtopa, MMa;
h — BbICOTa poTopa, MM.

2) HoctynHbl B MexxayHapoaHon opranmnsaummn no craHgaptmsauumn (ISO), 1 rue de Varembé, Case postale 56,
CH-1211, Geneva 20, Switzerland, http://www.iso.ch.
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[ns BUCKO3MMETPOB C pasmepamu, NpuseaeHHeiMK B 6.1.1,
T,=31,7M-1078, (6)

S,=35M. (7)

3.1.6 BA3KocTb (viscosity): OTHOLWEHWE NPUIOXEHHOTO K XXNMOKOCTU HaMNpshKeHUs caBura K CKopocTu
cagura (MHoraa ero HasbIBarT Ko3PULUEHTOM OUHAMUYECKON BA3KOCTUN), KOTOPOE ABMSIETCS nokasatenem
COMPOTUBNEHNS XKNUAKOCTH TeveHnto. B cucteme CU eauHuLen AMHamMU4ecKon BASKOCTU AABMSETCA Nackasb-ce-
kyHga (Ma - c). CaHTunyas (cl1) paBeH ogHoln Munnunackane-cekyHae (Mla - c).

3.2 TepMuHbI, XapakTepHble ANA HacTOSALero craHgapTa

3.2.1 kanubpoBouYHble Macna (calibration oils): Macna, ncnone3syemble ans KanMbpoBku npubopa npu
onpeaeneHnn 3aBUCUMOCTM KaxyLLeACs BASKOCTU OT cKopocTy casura. KanubposoyHble Macna, ABnsoLmecs
B OCHOBHOM HbIOTOHOBCKAMMW XXMUAKOCTAMM, OOMKHBI COOTBETCTBOBATL 3TarloHY HaUMOHaNbHOrO UHCTUTYTA
meTponorun. KanubposoyHble Macna cnegyet nonyyatb y nocTaslmkoB 060opyaoBaHusi, COOTBETCTBYIOLLMX
TpeboraHusm ISO Guide 34, ISO Guide 35 1 ISO/IEC 17025. BsskocCTb kannbpoBoYHbIX Macen npun Temnepa-
Type MuHyc 20 °C npubnusutensHo coctasnset 30 Ma-c (30000 cll), npu Temnepatype MuHyc 25 °C —
60 Ma - c (60000 cl).

3.2.2 nocrosiHHas sivenku (cell constant): OTHoLIeHWE BA3KOCTU KannBpOBOYHOM XMOKOCTU K Bpeme-
HW, HeobxoauMomy Ans NepBbIX TPex 06opOTOB poTopa.

3.2.3 ucnbiTyeMmoe Macno (test oil): Iio6oe macno, KaxyLLyrocs BA3KOCTb U Mpeaen TeKy4ecT KoTopo-
ro ofpefernsitoT No HacTosLeMy MeToay.

3.2.4 Heucnonb3oBaHHOe Macno (unused oil): Macro, He ucnons3oBaHHoe B paboTaroLlem Asurartene.

3.2.5 orpaboraHHoe Macno (used oil): Macno, ncrnonb3oBaHHoe B paboTatowemM Agsuratene.

3.2.6 npepgen TekyuecTu (yield stress): HanpsbkeHune casura, TpebyeMoe Ana Havana TedeHus. Ans
BCEX HbHOTOHOBCKMX 1 MHOTUX HEHBIOTOHOBCKUX XXWAKOCTEN Npeden Teky4ecTu paseH Hynto. Mpeaen Tekyvectu
MOTOPHOIO Macsa 3aB1CUT OT CKOPOCTU OXITaXAEHWNA Macna npy H3Kon TeMnepaType, BpemMeH! BblAepXusa-
HUS U TemnepaTypbl.

4 CywHocTb MeToaa

4.1 Ob6pasel, MOTOPHOrO Macna BbigepxunsatoT npu Temnepatype 80 °C, 3aTeM oxnaxgatoT ¢ 3anporpam-
MWPOBAHHOWM CKOPOCTbIO A0 KOHEYHOW TeMnepaTypbl UCNBITAaHUSA U BbIAEPXUBAIOT B Te4EHUe YCTaHOBNEHHOIO
BpeMeHW. [ina onpedeneHus npedena Teky4ecTy K Bany poTopa NpUKaabIBaoT Cepuio YBENUMUMBAOLLIMXCS KpY-
TALWMX MOMEHTOB 40 MNOsIBMeHUs BpalleHus. KaxyLytocs BA3KOCTb obpasua onpeaenstot no MakCuMansHOMy
3HAYEHUIO KPYTSILLEro MOMEHTA.

5 HasHauyeHue ¥ NnpyMeHeHUe

5.1 CkopoCTb U MPOAOIKUTENBHOCTL OXNAXAEHWsI MOTOPHOrO Macra MoryT BNUSTbL Ha NpeAen Tekyyec-
TW 1 BA3SKOCTL. M0 HacTosiLeMy cTaH4apTy cBeXee MOTOPHOE Macno MeAfeHHO OXNaXAaloT B AuanasoHe TeM-
nepatyp, B KOTOPOM MPOUCXOANT KpUcTannusauusi napaduHOBLIX yrmeBogopoaoB, 3aTeM CPaBHUTENbHO
BbICTPO OXMaXaatoT 40 KOHEYHON TeMnepaTypbl UCTbITaHNA. MonyveHHble pe3ynbTaThl UCTILITaHUIN MOXHO UC-
nonb3oBaTh AN NpeaBapuTernbHON OLEHKN MOTOPHBIX Macen ¢ W3BECTHBIMU XapaKTe pucTukamMu, KoTopsle rnpu
akcnnyarauuM MOryT MPUBECTM K OTKa3y M3-3a OTCYTCTBMUS Npokadusaemoctud). Macna ¢ 3acMkcMpoBaHHbIM
OTKa30M Npu 3KCnyaTauum NcnbiTbiBanu obbiYHO Npu Temnepatype MuHyc 25 °C. MpeanonoxuTensHo oTkas
npu akcnnyaTauum Macna Nponcxoaunn B pesynsrate o6pasoBaHns reneobpasHoil CTPYKTYpbI, MPUBOAALLENA K
3HaYUTENbHOMY YBEMUYEHUIO NpeaeribHOro HarnpskKeHUs casura U/unm BA3KOCTU.

5.2 TemnepaTypHbIA NpodUnb oxnaxaeHus

5.2.1 TemnepatypHblii Npodunb OXMaxaeHWs Macen, KOTopble MCMbITLIBAT NpU TemnepaTtype mMu-
Hyc 20 °C unu H1xe, NpueegeH B Tabnuue X1.1 npunoxerHus X1. TemnepaTypHblid Ipodniib OXnaxaeHUs, npu-
BedeHHbIM B Tabnuue X1.1 npunoxeHnsa X1, OCHOBaH Ha BA3KOCTHLIX CBOMCTBAX CTaHAapTHLIX 06pasLoB
macen ASTM ans onpegenexns npokadnsaemocti (PRO). K HAM OTHOCAT Macna ¢ HopManbHbIMA HA3KOTEM-
nepaTypHbIMW PEOSIorMYeCcKUMU CBOMCTBaMM 1 Macna ¢ NnpobreMamMmn NnpokaunmBaeMoCTu NMpu HU3KUX Temnepa-
Typax [1]—I[5]. 3HayeHus TemnepaTypHbix npodpunent npu Temnepartypax MuHyc 35 °C u muHyc 40 °C
ocHoBaHbl Ha ot4eTax ASTM (cwm. [6], [7]).

®) BranoHHble Macna ans onpeaenexusi npokadineaemocti (RPO) NeNe 21—29.
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5.2.2 ina macen, koTopble UCMbIThIBAIOT Npu Temnepartype MuHyc 15 °C nnu munyc 10 °C, ncnonbsyoT
Tabnuuy X1.2 npunoxenus X1. He yctaHoBneHa 4OCTOBEPHOCTb YKkazaHHOro TemnepaTypHoro npoduns ns-3a
OTCYTCTBWS COOTBETCTBYIOLLMX 3TANOHHBLIX Macen. MoaToMy He ycTaHOBMEHa NPeLM3UOHHOCTb UCNbITaHUSA NpK
MCcnonb3oBaHU NPoduna oxXNaxaeHns nNpu TemnepaTtype ucnbiTaHusa MuHyc 10 °C. TeMnepaTypHblid npo-
hunb, NprBegeHHbIR B Tabnuue X1.2 npunoxeHust X1, nonyyeH akCTpanonmpoBaHUeM TeMNepaTypHoOro npo-
duna Tabnuuel X1.1 npunoxeHus X1 ¢ yyerom npegnonaraemblx 6onee BbICOKMX TeMnepaTyp NOMyTHEHUA
BA3KMX Macen, UCTIbITbIBaeMbIX Mpu Temneparypax MuHyc 15 °C 1 munyc 10 °C.

6 Annapatypa

6.1 MuHu-poTayUoHHbIA BUckosumeTp (MRV)

Mprbop, cocToALLMIA N3 OQHOW MU HECKOSBbKUX BUCKO3UMETPUIECKUX siveek (Aanee — siveek), ycTaHoB-
NEHHBIX B TEpMOCTaTUPYEMBIA KOPNYC U3 MaTepuara ¢ BLICOKOW TEMonpoBoagHoCTLo. Kaxxaas ssueiika cogep-
XKWUT  KanubpoBaHHbBIA POTOPHO-CTATOPHBLIA KOMIIIEKT. B BepHeil yacTu Bana poTopa [oMkHa ObiTb
pacnornoxeHa nepeknaguHa 4oCTaTouHON AnnHbI, 4TobbI hukcaTopoM (6.6) 06ecnevnTs OCTaHOBKY BpalLeHUs
B 060MX HanpasneHusix Npuy nocnegoBartenbHbLIX nonyobopoTax. BpaweHue potopa obecneunsaetcs npuno-
YKEHHOW HarpysKkou, AeACTBYIOLLEeN Ha Hero Yepes CTpyHy, HAMOTaHHYIO Ha Ban poTopa.

6.1.1 Ayeika MUHU-POTALIMOHHOIO BUCKO3UMETPA AOIDKHA UMETb pasMepbl, MM:

anametp potopa — 17,06 + 0,08;

anuHa potopa — 20,00 +0,14;

BHYTpeHHUN anameTp svenkn — 19,07 + 0,08;

paguyc Bana — 3,18 + 0,13;

paguyc cTpyHel — 0,1.

6.1.2 KpblwkKa g4eiki

[ns TepmMoMeTprdeckn oxnaxaaembix NPUGOPoB B BepXHEN HacTU AYEMKN pa3MeLLatoT KPBILLIKY ANl CHA-
XeHua rnonagaHns B Hee Boadyxa. [ByxcTyneH4aTas KpblluKa LunuHapuydeckon hopmel BeicoTor (38 + 1) Mm
[(1,50 £ 0,05) gronma) gormkHa BbITe M3roTOBNEHA U3 Matepuarna C HU3KOW TenNONpPOBOAHOCTLIO, HAaNpUMep
TEePMOMIIacThKa, Takoro Kak aLeTun-cononumep, yCTOAYMBOTO K BO3AEUCTBUIO PACTBOPUTENENA U BbiAepXuBa-
toLero AnanasoH Temnepatyp rno HacTosileMy ctaHaapTy. [luameTp BepxHen CTyrneHU KpbILWKN 4OIpKeH ObiTb
(28 £ 1) mm [(1,10 £ 0,05) gtoiima), AuameTp HKHen cTyneHn — 19 mm [0,745 atoima] ¢ npeaenbHbIM OTKIO-
HeHWeM, COOTBETCTBYIOLLMM AUaMeTpy siueiku. NpeaenbHoe oTKNOHeHWe 3HaYeHns AuameTpa HUKHeN cTyne-
HU KPbILUKX NO3BOMSIET Nerko YCTaHOBUTL ee B SYelky, He Kacaach Barna potopa. B ueHTpe KpbIWky AOMMKHO
6bITb oTBEepcTMe anametpoMm (11 + 1) mm [(0,438 + 0,050) atoima). [na obrnerdeHns ycTaHOBKA B BEPXHIOHD
YacTb AYEMKN KPbILKa AOIMKHA COCTOSITb U3 ABYX MOMOBUHOK.

6.1.2.1 B npubopax c npsambIM OXNaxaeHUeM KpbILLKA He UCTIONb3YIoT, YTOBbl He NPenATCTBOBATbL NOTO-
Ky XOMOAHOro CyXoro Bosgyxa B CTaTopbl U 3aMOpPaXXUBaHUIO.

6.2 Mpy3bl

6.2.1 Onsa namepeHns npedena Teky4ecTn Ucrosnb3aytoT Habop 13 10 rpysos maccoin (10,0 +0,1) r. OguH
rpy3 sIBMSIeTCA ONoOpow ANs OPYrnx rpy3os.

6.2.2 [na uaMepeHus BA3KOCTU UCMOMb3YIOT rpy3 Maccoi (150,0 + 1,0) r.

6.3 CucrteMa KOHTpons Temneparypbl

PerynupytoT Temnepatypy 6rnoka MUHWU-POTaLMOHHOTO BUCKO3MMETPa B COOTBETCTBUM C Tabnuuein X1.1
unn X1.2 npunoxeHns X1.

6.3.1 Perynsatop Temnepartypbl

PerynsaTop Temnepatypbl SIBNSIETCA BaXXHOW AeTanbio B HacTosweM MeToae, TpeboBaHus K perynsropy
npuseaeHbl B NpUIoxeHne X2.

6.3.2 TemnepatypHblii npocune

TemnepaTypHEIA Nnpocdunb NpuseaeH B Tabnuuax X1.1 n X1.2 npunoxeHns X1.

6.4 TepmomeTpbl ANA U3MepeHUA TemnepaTypbl 6noka

WcnonbaytoT ABa TepMoMeTpa co creayommmn guanasoHamu: ognH — ot 70 °C go 90 °C ¢ ueHol Han-
MeHbLuero genenuns 1 °C, apyron — ot nntoc 5 °C ao munyc 41 °C ¢ ueHon HaumeHbLero aenexuns 0,2 °C. nsa
N3MepeHns TemnepaTypbl MOXHO NPUMEHSATL ApYrie TepMOMeTpUYeckne YCTPONCTBA C 9KBUBaNeHTHLIMN TOY-
HOCTbIO U paspeluaroLlein CnocobHOCTLIO, HanpuMep LndpoBble YCTPONCTBA, UCMOMb3YHOWMe Pe3UCTUBHBIN
Aatynk Temnepatypbl (RDT) unmn TepMUCTOPHBIN AaTyKK.

4
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6.4.1 CnenyeT cobnogaTts OCTOPOXHOCTL MPU MPUMEHEHUN TEPMOMETPUYECKUX YCTPOWUCTB B MeTannu-
YECKOM KOXYXE, T. K. KOXKYX MOXET UCKaXaTb nokasaHusi Temrepartypbl. bbino ycraHoBneHo, YTo TepMoMeTpu-
Yyeckue YCTPONCTBa B METaNIMYECKOM KOXYXe MOoKasblBaloT TeMnepatypy obpasua Bbille hakTU4ecKon, 4To
0BbIYHO BBI3BAHO TEMNONPOBOAHOCTLIO MeTarna, Ho BO3MOXHbI 1 Apyrne npuiuHbl.

6.5 MNMopaua cyxoro rasa

[ns yMmeHblUeHNsA KOHAEeHCaLU MM Briari B BEPXHIOH YacTb Npubopa nogatoT Cyxon oTUNLTpoBaHHbIN ras.

6.5.1 [ns TepMOoanekTpruYeckn oxnaxaaemMblX NpubopoB C KpbILLKaMU UCTOMHUK CYXOro rasa npucoeam-
HSIIOT K Kpbllke Kopnyca. Mogaya cyxoro rasa npekpallaeTcs Npu yaaneHnn KpbILLKA.

6.6 ®Pukcatop

YCTpoincTBO ANA yAepXuBaHUA poTopa OT NPexXAeBpeMeHHOro npoBopaynBaHusi, crnocobHoe ocTaHo-
BUTb pOTOP Ha bnivkanwem rnonyobopoTe npy B3aMMOAENCTBUM C ero rnepekrnagnHon.

7 PeakTuBbI U MaTepuansbl

7.1 HblOTOHOBCKOE MaCIIo C HASKOW TeMMepaTypoit NOMyTHEHUS 1 BASKOCTLI0 NpubnuantensHo 30Ma- ¢
(30000 cIM) npu Temnepatype MuHyc 20 °C ana metoga B nnu 60 MaCc (60000 cll) npu Temnepatype Mu-
Hyc 25 °C ana metoda A Ans kanmMbpoBKA BUCKO3UMETPUYECKON SUEKN.

7.2 MeTaHoOnN

Onsa oxnaxaatolwmnx 6aHb HEKOTOPLIX MPUBOPOB MOXHO UCMOMbL30BAaTL NMEOLLMACA B NPOAAXKe UM TeX-
HUYeckuid ocylleHHbIn MeTaHon (MpeaynpexaeHue — OrHeonaceH).

7.3 PacTtBOpUTENnb Macna

MOXXHO NPUMEHATL UMEtoLLMeCs B NpoAake renTaHbl U aHanorMyHbie pacTBOpUTENN, UcnapsioLmecs
6e3 octatka (MpeaynpexaeHne — OrHeonacHbl).

7.4 AueTtoH

MOXHO NPUMEHATL TEXHUYECKUIA aLeToH, ucnapstowuiica 6e3 octatka (MpeaynpexaeHue — OrHeona-
CeH).

Metopg A

8 OT160p Npo6

8.1 Ans ncnblTaHWiA UCNONb3yoT NpeAcTaBUTENbHBLIN 06paseL, UCNLITYEMOro Macna, He coaepXalluvin
B3BeLUeHHble TBepAable BellecTBa U Body. Ecnn obpasel, HaxodawWMiACA B KOHTENHepe, UMeeT TemnepaTypy
HWXe TOYKM pochl Bo3dyXa B MOMELLEHUU, ero nepea oTKpbITUEM KOHTEHHepa BblAepXUBaIOT A0 AOCTMKEHUS
Temnepartypbl OKpyXxatLlen cpeaebl.

9 Kanm6poBka v cTaHgapTU3aums

9.1 Mpouenypa kanMGpPoOBKU

Ons npnbopoB, B KOTOPBIX TEMNepaTypHbIA aT4UK He MPUKPensieH K perynatopy Temneparypbl, Temne-
paTypHbIi gatyunk 6noka MRV kanvbpytoT Npu NPpUKpeneHHOM perynsaTope TeMnepartyphbl.

9.1.1 Mony4veHHyto TeMnepaTypHYyHO MonpasKy MPOBEPSAIOT A8 TpeX 3HAYeHU TeMnepaTypbl, UCMOMb-
3ysl TepMOMETP CpaBHEHWS, yKasaHHbIN B 6.4.

9.1.2 Mpwu KanMBpPOBKe BO BCEX AYENKaX AOIHKHO ObITh Mo 10 cm3 McnbITyeMOro Macna, yCTaHOBMEHHDI
poTOp M NpU HeoBXOAUMOCTW YCTaHOBMEHHbIE KpbIWKA. B npubopax ¢ npameim oxnaxaeHuem (cm. 6.1.2)
KPbILLKA HE NCMOMb3YIOT.

9.1.3 [4ns nocTpoeHus KannbpoBOYHOW KPUBOW KOMMNSIEKTa TeMnepaTypHOro AatyMka ¢ perynsiropom
TeMnepaTypbl U3IMePSIOT TeMMepaTypy ¢ MHTepBanom He 6onee 5 °C, Bknovas Temnepatypy MuHyc 5 °C 1 ca-
MY HU3KYHO TemnepaTypy ucnblitaHust. MposogsaT He MeHee ABYX U3MepEeHUA AN KaXKA0ro 3HaYeHUs Kanmbpo-
BOYHOM Temnepatypbl ¢ uHTepBanom 10 MuH. PykoBoactBo No kanubposke NpubBOpoB € He3aBUCUMbIM
perynsiTopoM TeMneparypbl NpusegeHo B NPUIoXeHn X2 (cMm. X2.1).

MpumedaHune 1— Bce3sHavyeHnss TeMnepaTypbl B HACTOSILLEM CTaHAAPTE OTHOCATCS K (DaKTUYECKON TEMNepa-
Type, He 06sa3aTenbHO NokassiBaemoli Npubopom.
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9.2 OnpepaensioT KanMBpoBOYHYIO NOCTOAHHYHO KOMOMHAaLMKN poTop/CTaTop NO pesynsrataM ABYX UCTbI-
TaHW cTaHO4apTHbIX 06pasLoB BA3KOCTU NpU TemnepaTtype MuHyc 25 °C.

9.2.1 Kaxayio siveitky kanubpytoT ABa pasa. Monyyaemyto kanmbpoBOYHYO NOCTOAHHYO BLIYUCAAIOT NO
cpeaHeapudMETUYECKOMY 3HaYeHUIO pesynLTaToB ABYX onpeaeneHuil npu Tpex obopoTtax potopa. Mpu ka-
NUMBpoBKe SYEk BTOPOE UCTIbITAaHNE NPOBOAAT Ha HOBOW NOPLMKU CTaH4apTHOrO 06pasLa, ovuwan a4einky ot
NpeabiayLen nopuuu obpasua.

MpumevaHnne 2—Tlocne kanubpoBKM NPOBEPKY HA COOTBETCTBUE KPUTEPUAM, yKadaHHbIM B 9.11, npoBogAT
OAIVH pas.

9.2.2 MNpu kanubpoBKe 1 U3MePEeHNAX BASKOCTU UCMONb3YIOT OAUH U TOT Xe rpy3 maccoi 150 r. Mpu ka-
nMBpoBKe 1 U3MEepPEeHUsIX BA3KOCTU MOXHO UCMONb30BaTh pasHble rpysbl, €CNM Macca kaxaoro ceptuduumpo-
BaHHoro rpysa pasHa (150,0 £ 0,1) r.

9.3 Kannbposky sueiku nposoasaT no 10.1.

Mpumevwanne 3—Tllepen yctaHOBKOM poTOpa B sAYelKy y6exAaloTcs, 4TO pOTOp NPsSIMOW, €r0 NOBEPXHOCTL
rmagkasl, OTCyTCTBYIOT BMSITUHbI, LapanuHbl U apyrve aedekTbl. na potopa ¢ Onopon B HUXKHEN YacTu KOHeL, AOMKeH
6bITb 320CTPEHHBIM U pacrnonararbest Mo LeHTpy Bana. HecooTBeTCTByOWMI yka3aHHbIM TpeGoBaHUsIM poTop crniefyeT OT-
PEMOHTUPOBATL SN 3AMEHUTD.

9.4 WUcnonb3ys B Ka4yecTBe TemnepaTypbl UCTIbITaHWUA CTaHAapTHOro obpasLa TeMnepatypHbIii npodunb
KanubpoBKW, ykaszaHHbIA Ans npubopa (Mnu npodunb oxnaxaeHus, ykasaHHoli B ASTM D 3829), cneayiot
WHCTPYKUMM MO 3KcnyaTaumm npubopa no 3anycky nporpammbl Npodunsa oxnaxaeHus.

Mpwnmedyanune 4—Tpnuncnonb3oBaHUM TEMNEPATYPHOTo Npouns KanubpoBKM 3a OAVH AeHb MOXHO onpeae-
TNUTb NOCTOSIHHbIE ABYX siYeeK.

9.5 MomeLlaoT TEpMOMETP B KOXKYX. ICNOnb3ytoT 0HO 1 TO ke NMONoXeHWe KoXyXa Ansl BCeX U3MepeHui.

9.5.1 lNoMeLaloT TEPMOMETP B KOXKYX HE MeHee YeM 3a 1 4 o NpoBeAEHUst UCTILITaHWIA.

9.6 Mocne BbINOMHeHUs TeMnepaTypHoro Npoduna NpoBepsloT COOTBETCTBME KOHEYHOW TeMnepaTypbl
NCNbITaHNS 3a4aHHON TemnepaTtype kanubpoBkK ¢ TOHHOCTLIO A0 + 0,1 °C. KoHeuHylo TemnepaTypy vcnbiTa-
HMS MPOBEPSIOT C MOMOLLbIO TEPMOMETpPA B KOXKYXe He3aBUCUMO OT perynsatopa TeMnepaTypbl.

9.7 BeINonHAOT cnegyoLwyo npoueaypy ANs KaXOon SYenkn, HauuHas crnesa.

9.7.1 BblpaBHMBaOT WWKUB OTHOCUTENBHO Barna potopa B AYeunke.

9.7.2 3akpennsitoT CTPYHY Ha CUHXPOHU3MPYIOLLIEM Konece.

9.7.3 TlMogeelwwnBatoT gepxarens ¢ rpysoMm maccoit 10 r (o6wan macca 20 r) Ha CTpyHY.

9.7.4 YpansioT cukcarop.

9.7.5 Kak TonbKo nepeknaguHa nepectaHeT yaepXkusaTbes (hUkcaTopoM, CHOBa BCTABMAOT €ro, YTo Nno-
3BOMUT OCTAHOBMUTL BpalleHue poTopa NpubnusutensHo Ha nonyoboporte.

9.7.6 CHumatoT gepxartens rpysa ¢ rpysomMm maccoi 10 r co CTpyHbl.

9.7.7 MopBelumBaloT Ha CTPYHY rpys Mmaccor 150 r.

9.7.8 YgansioT dukcatop v nocne ocBobOXKAEHUSA poTopa BKIo4aT Tanumep.

9.7.9 OnpepenstoT Bpemsi Tpex 060poTOB poTopa.

MpumedaHne 5—B HekoTOpbIX NpMbOpax BpeMsi U3MepsIETCSl aBTOMaTUHECKN.

9.7.10 lMocne Tpex 060pOTOB BCTABNAOT (DUKCATOP M YAANSIIOT FPy3 CO CTPYHBI.

9.7.11 PernctpupytoT Bpemsi Tpex 060pOoTOB 1 HOMEpP AYEKN.

9.8 MosTopstoT npoueaypbl No 9.7.1—9.7.11 Ans kaxgon seikn B NopsaKe UX HOMEpPOoB.

9.9 MosTopstoT Npoueaypbl No 9.3—9.8 Ans nonyyeHusi BToporo Habopa kanuMbpoBOYHbIX AaHHbIX.

9.10 KanubpoBoYHYH MOCTOAHHYIO ANSA KaXOoW siveinkn (kombuHauuu poTtop/cTaTop) BbIMUCIAIOT Mo
cnenytoWMM chopmynam:

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

C=n/, 9

roe t — cpegHeapudMeTUYecKoe 3HauYeHne BpeMeHn Tpex 06opoToB poTopa, C;
t, — BpeMsi Tpex 06OPOTOB POTOpPa AnA NepBoit KanMbposkK, C;
t, — Bpemsl Tpex 060pOTOB poTOpa AN BTOPOHA Kanubposkw, c;
C — nocTosiHHasA AYenKu;
1 — BSI3KOCTb CTaHAAapPTHOro Macna rnpu Temneparype ucneitaHusa, MMa - ¢ (cll).
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9.11 Mocne onpeaeneHust NOCTOSHHBIX KANTMBPOBKN NPOBEPSIOT HaNMYME AYENKM, Y KOTOPOI MNOCTOSIH-
Hasi KannbpoBkK oTnnyaeTcs bonee Yyem Ha 4 % OT cpegHeappMeTUIECKOro 3HaYeHMs! MOCTOSIHHBIX BCEX sive-
eK U1 pasHocTb Mexay f, 1 t, Ana noboii s4eitkn 6onee 4 % oT cpegHeapudmeTUdeckoro sHadeHus. Mpu
HeCOOTBETCTBUM ITUM KpUTepUsaM oguH U oba pesynsrarta crieqyeT cuMTaTe HeAocToBepHbIMNU. Ecnn ykazan-
Hble KpUTEPUN He BbINOMHSOTCS, MPOBEPSIIOT POTOP TAKOWM AYEliK1 Ha Hanu4une noBpexaeHui, npyu Heobxoau-
MOCTW €ro peMOHTUPYIOT NN 3aMEHSIOT 1 MOBTOPSAIIOT KannbpoBKy.

9.12 Ecnu cKOppeKTUpOoBaHHbIE 3HAaYeHUs TEMNepaTypbl perynsitopa U TepMoMeTpa OTKITOHsIIoTCst 60-
nee YeM Ha npegensHoe oTknoHeHue + 0,1 °C, ncnonbaytoT npoLeaypy no X2.2 npuroxeHnsa X2 ans yctaHoB-
NeHUsI NMPUYUHBI OTKITOHEHUS U MPOBOAST KOPPEKTUPOBKY.

10 U3mepeHume npeaena TEKYUYECTU U KaXyLLENCHA BA3KOCTU

10.1 MoproToBkKa oGpasua U AYENKKU

10.1.1 TMpu HeobxogMmocT ounLatoT aueriky no 10.7.

10.1.2 B kaxayto uncTyto sideiiky nometyatot no (10,0 + 0,2) cm3 o6pasua nenbiTyemoro macna.

10.1.2.1 B kaxayto sdeliky ¢ obpasuom yctaHaBnMBearoT poTop. MNpyn HECOOTBETCTBUM KonnyecTsa 0b-
pasLoB KOMUYECTBY SiYeeK Kaxayro HeMCronb3yemyto S4eiky 3anofHsaT TUMOBLIM Macriom.

10.1.3 3anonHeHve s4enkn Macrnom

B kaxayto sueliky ¢ cnbiTyeMbIM Macriom 1 TUMOBbLIM MacsioM yCTaHaBNMBaKT POTOP 1 pa3MeLLaioT Bep-
XHIOK OCb BpaLLeHusl.

10.1.4 TMpun HeobXOANMOCTU yCTaHABMMBAIOT KPbILLKA Ha BCE SUEKN, BKIHOYAs SMEKA C TUMOBLIM MacoM.

10.1.5 B kaxay'o a4eiiky, kpome Hencrnosnb3yeMblX, MoBepX nepeknagunHbl Bana potopa noMeLlator net-
10 U3 CTPYHbI HOMUHanbHOM AnnHon 700 MM. 3akpennsaoT CTPYHY € rpy30M HebOorbLIOW Macchl, MPUKpenieH-
HbIM, Hanpumep, 6oMbLUION cKkpenKor Ana bymar, Ha CUHXPOHU3MPYIoLLEeM Konece. HamaTbiBaloT CTpyHy Ha Ban
[0 Tex rnop, noka oHa He BygeT ceucatb NprMepHo Ha 100 MM Hke koneca. He gonyckatoT nepexsnecTbiBaHus
BUTKOB MPU HAMOTKE.

MpumedyaHune 6 — CTpyHbl MOXHO NPEABapUTENbHO HAMOTaTh Ha Banbl POTOPOB A0 UX ycTaHoBku o 10.1.3.

10.1.5.1 YcraHaBnueatoT chukcatop AN npedoTspalleHnus spalleHus poTtopa.

10.1.5.2 Pa3smeLlaoT oCTaBLUYHOCA YaCTb CTPYHBI Ha ONOPHO NnacTuHe, NO3BOoMNsIs CTpyHe cBUCaTb 3a
NNacTUHON.

10.1.5.3 TMoBTOpSOT NpoLeaypkl NOAroTOBKU BCeX sueek ¢ obpasuamu no 10.1.5—10.1.5.2.

10.1.6 YcTaHaBnNMBatoT KPbILLIKY KOXKyXa Had sYenkamu.

10.1.7 TlopaloT cyxom ras K KpblLLKe KOXYyXa, Kak yKasaHo B 6.5. YcTaHaBnMBaloT pacxof Cyxoro rasa npu-
6rnnsutenbHo 1 am3/4u. Mo HeobXoaAUMOCTM YBENUYMBAKOT UMK YMEHbLLIAKOT PacXof CYXOro rasa Ansi CHDKEeHUs
06pa3oBaHna Hanegu UNM KoHA4eHcaLMn Bnarn BoKpYr siYeex.

10.2 BbibupatoT npodunb oxnaxaeHns Ans 3sagaHHon Temnepatypbl UCNbITaHUS U CNegyoT MHCTPYKLUMU-
AM K Npubopy AN 3anycka nporpammbl. B Tabnuue X1.3 npunoxerus X1 npuseaeHsbl HOMUHAsbHbIE 3HA4YEHWs!
BpeMeHU AN JOCTMXKEHNSI KOHKPETHOW TeMnepaTypbl UCTbITaHUS.

10.3 lMomeLLaoT TePMOMETP B KOXYX HE MeHee YeM 3a 1 4 0 3aBeplleHust ucnbliTaHua. Ucnonbayiot
AN BCEX M3MEPEHNIA OQUH N TOT XKe KOXYX, KOTOPbIA MPUMEHSINN NPy KanubpoBske.

10.4 lMocne 3aBepLueHNUs1 NporpaMmMbl NPocUnsa oxnaxaeHusi MpoBepsItoT COOTBETCTBUE rpacpuka 3aBu-
CUMOCTU TemnepaTypbl UCNbITaHWUSA OT BPEMEHN TemnepaTypHOMY Npodurnio oxnaxaeHus B npegenax gonyc-
TUMOIO OTKITOHEHWs1 WU COOTBETCTBME TemnepaTypbl UCMbITAHUS, U3IMEPSIEMOM B KOXYyXe, KOHEUYHOWU
Temnepartype ncnbliTaHnsa ¢ npefenbHbIM oTkNoHeHnem £ 0,2 °C. O6e NpoBepKn MOXHO NMPOBOAUTL aBTOMATU-
YECKM C UCTMONb3OBAHMEM KOHTPOMBHOMO NporpaMmmHoro obecneveHunsi, BKIOYEHHOTO B HEKOTOPbIe Npubophl.
KoHe4Hylo TeMnepaTypy UCNbITaHUSA NPOBEPSIOT HE3aBUCUMO OT perynsitopa Temnepartypbl. Ecnv npu npose-
AeHnn OByX nocrefoBaTesibHblX WCMBITAHUA KOHEYHas Temnepatypa WUCNbITaHus MpeBblllaeT 3afaHHoe
3HayeHue 6onee yem Ha 0,1 °C, TemnepaTypHbIN AaTuMK cnedyeT NoBTOpPHO KanubposaTtb no 9.1.

10.5 Ecnu TemnepatypHbIi Npoduniib HAXOAMTCA B Npeaenax gornycka, NpoBoagaT UsMepeHusl, B NPOTUB-
HOM Ccrny4yae ucrnbITaHWe NpeKpallaroT U NOBTOPHO KanmbpyoT perynsatop Temnepatypbl no 9.1.

10.6 UsmepeHue npegena TeKyyecTu U BA3KOCTU

10.6.1 Tepen npoBeaeHWEM U3MEPEHUIA CHUMAIOT KPBILLKY KoXyxa npubopa.

10.6.2 OnpepgeneHue npegena TeKy4YecTu

Mcnonb3ytoT noocyepeaHo NpuBegeHHYIo HKe npoueaypy A5 KaxXaon sideiki, HaunHas ¢ KpalHen ne-
BOW 1 Mpornyckas HeNCrnosnb3yemble a4Yenkn.
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10.6.2.1 BbIpaBHMBAIOT LLKNB OTHOCUTENBLHO Barna potopa A4enku.

10.6.2.2 3akpennsatT CTPYHY Ha CUHXPOHM3MPYLOLLEM Konece.

10.6.2.3 lMoagelumBatoT AepxaTtenb rpysa Mmaccoi 10 r Ha CTPyHYy.

10.6.2.4 [Ons npubopoB Cc aBTOMaTUYECKUM N3MepEeHNEM BPEMEHM BKITHOYALOT TakMep oTcyeTa BpeMeHu
1 yaansioT dukcatop. Npu py4HOM N3MEpPEHUN BPEMEHU HAYMHAIOT OTCYET BPEeMEHU cpasy nocne yaaneHus
dukcartopa.

10.6.2.5 OTtmevaloT nepemelleHne nepeknaguHel bonee yem Ha 3 Mm 3a 15 ¢ (3 MM cocTaBnslOT Npu-
6n1snTensHo ABa AvameTtpa nepeknaguHbl). MoxHoO cregutb 3a nepemMelLeHMeM OTMETOK Ha CUHXPOHU3UPYLO-
LLieM Korece, COOTBETCTBYIOLLEM NEepeMeLLIEHNIO KOHLLA NepeKnaauHbl Bana potopa Ha 3 MM.

10.6.2.6 [ns Bu3yanbHoro HabnoaeHns MOXHO UCNOMb3oBaTh AaTYMKU ABUXKEHUSA C 3NEKTPOHHBIM UMK
MeXaHN4YeCKMM YyCTPOMCTBOM OTCUETa BPEMEHW, MPUCYTCTBYIOLLME B HEKOTOPLIX Npubopax.

10.6.2.7 Ecnu nosopoT poTtopa no 10.6.2.5 npesebiwaeT 3 MM 3a 15 ¢, yaansioT Bce rpyssl maccon 10T ¢
KOHLa CTPyHbI U NepexogsaT K npoueaypam no 10.6.3.

10.6.2.8 Ecnu nosopoT potopa no 10.6.2.5 meHee 3 MM 3a 15 ¢, BbIKNOYaOT Talimep, NpUNoaHAMaoT
Aepxarenb rpysa 1 AobaensioT K gepxartento ewle oauH rpys maccoi 10 .

Mpumedvyanune 7—Tlocne gobaeneHns k Aepxarento AOMNOSHATENBHLIX MPY30B MOABELLMBAIOT AepKaTernb
BMECTE C rpy3amu Ha CTPYHY M BHOBb BKITIOHAIOT Tanmep, He UCnornb3ays (ukcaTop npy NpoaornkeHUM onpegeneHus npeae-
na Teky4decTtu. MNpn ncnonb3oBaHMM NPorpammHoro obecneveHns NpUKNazbLBaemas macca AomkHa COOTBETCTBOBATh Mac-
Ce COrnacHo nporpaMmme.

10.6.2.9 AkxypaTHO noaseluMBaloT AepXatenb C AOMOMHUTENbHLIMU TPY3aMy Ha CTPYHY W BKAOYaloT
Tanmep.

10.6.2.10 losTOpstoT npoueaypel no 10.6.2.8 n 10.6.2.9 go Havana BpalleHUsi poTopa nog AeAcTBUEM
nofdBeLUeHHbIX rpy30B. 3aTeM CHUMaIOT CO CTPYHbI BCE Mpy3bl.

10.6.2.11 Ecnu npu cymmapHoi Harpyske 100 r BpalleHne He NPouUCXoauT, perucTpupyroT npegen Teky-
yecTun 6onee 350 Ma n nepexogaT k npoueaypam no 10.6.3.

10.6.3 OnpepgeneHue BA3KOCTU

10.6.3.1 AkxypaTHO noAseLlunBaoT Ha CTPyHY rpys maccoun 150 r.

10.6.3.2 Ecnu npu ocBoboXaAeHUM NepeknamHbl oT chmkcaTopa noaeelleHHbIN rpys maccoi 150 r npu-
BOOMUT B ABWXeHWe poTop, CHoBa ycTaHasnuBatoT cukcartop. Mo3BonsioT potopy Bpallatbes 40 KOHTaKTa ne-
peknaguHel ¢ gukcaTtopom, ocTaHaenMBaloWMM BpalleHue. Ecnu He npoucxogut 3ameTHOro BpalleHus,
npekpaLlaloT UcneiTaHne 1 nepexoaaT K npoueaypam no 10.6.3.7.

MpnmedyaHnune 8— CywecTByloT Macna ¢ npegernom TeKy4yecTy, NPeBbIWaWmMM Npeaen TeKy4ecTn npy Bo3-
OencTeum rpysa maccou 150 .

10.6.3.3 MMpu nprMeHeHUn NPpUBOPOB ¢ aBTOMATUYECKOW perncTpaument BpeMeHU BpalleHnsl HadynHatoT
N3MepeHve BASKOCTI, BKIoYas TaiMep, a 3atem yaansiot dukcatop. MNpu pydHOM nsmepeHumn BpeMeHun BKITo-
yaloT Talmep cpasy nocrne yganexus pukcaropa.

10.6.3.4 BbikntouatoT Tanumep nocrne Tpex o6opoToB poTopa ¢ MOMeHTa yaaneHus cukcatopa. Ecnun
Bpems ogHoro o6opoTa Gonee 60 ¢, onpeaensoT BpeMsl ToNbKo oAHoro obopoTa.

MpumeyaHune 9— MoxHO aBTOMaTM4ECKN ONPEAENsTL BpeMsi Tpex o60poToe..

10.6.3.5 locne 3aBeplueHns Tpex 06opoToB (UNn ogHoro obopoTa, ecnv BpemMa npesbiwaeT 60 ¢) cHU-
MatoT rpy3 CO CTPYHbI.

10.6.3.6 PeructpupytoT BpeMsa Tpex 060poToB (Unv ogHoro o6opoTa) U KoNMYecTso Ans BbluMCTIeHUs
BA3KOCTW o pasgeny 11.

10.6.3.7 Ecnv npu npunoxeHunn rpysa Mmaccoi 150 r BpaweHnss He NponcxoauT, Ansa aaHHoro obpasua
pe3ynbTaTr perncTpupytoT Kak « Cnuwikom Baskuin Ansa nsmepeHus» (TVTM).

10.6.3.8 MoeTopsatoT npoueaypsl no 10.6.2—10.6.3.7 gnga octaBlmMxcs siveek ¢ obpasiuamu.

10.7 Ouuctka

10.7.1 TNocne okoHYaHNA U3MepeHWiA nodorpesaroT NpMbop A0 TemnepaTypbl OKpYXatoLen cpeabl Unm
HeMHoro Bbile. He pekoMeHayeTcs NpoBOAUTL OHUCTKY sMeek Npu Temnepatype Bbilwe 55 °C.

10.7.2 Tocne gocTxeHus Tpebyemol TeMnepaTypbl O4YUCTKN BBIMOMHSAOT crneayowme npoueaypsbl:

10.7.2.1 YgansioT CTpyHbI, POTOPbI U KPBILLKK Y MPUBOPOB € HECHEMHBIMU SiYeikaMu (MpU UX UCMONL30-
BaHUK) 1 NepexoanaT k npoueaypam no 10.7.3.

8
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10.7.2.2 OnsanpubopoB CO CbEMHBIMU IMeMKaMy CReayoT MHCTPYKLIMSIM M3roTOBMTENen NpuBopoB ¢ He-
CbEMHbIMW siUeriKaMn Unn yaansoT X U3 npubopa. Yaansemble syelikn odunwatot no 10.7.3.

10.7.3 OuucTka aveek

10.7.3.1 Ypansitor o6pasLbl Macna 13 ssueek, NCnonb3ysi BaKyyM.

10.7.3.2 Ononack1BatoT SYerkM COOTBETCTBYIOLWMM PacTBOPUTENEM He MeHee Tpex pas nopuusMu no
15 cm® ana KaXkaoro ononackvBaHns. 3ateM OrnonackvMBaroT AYeiku OauH pas aLeToHOM.

10.7.3.3 YOansoT 13 a4eeK ocTaTku pacTBOPUTENS CUMBbHON CTPyen Cyxoro Bo3ayxa Uiv BakyymMoMm As
npegoTBpalleHns nonaganvs 3arpasHeHuid M3 sosgyxa. (MpeaynpexpeHne — Aveikv npogyBaloT CUBHON
CTpYyen YnCcToro Bo3dyxa, He coaepxallero Macrno, BOAY U Apyrue 3arpsi3HeHus!, T. K. OHU MOTYT MX 3arpssHnTb.
Boaayx okpyxatoLLeli cpefbl 4acTo 6biBaeT 3arpsi3HeHHbIM).

10.7.4 PoTopbl MPOMbIBAIOT NogxoasaLwmM pactesopuTenem obpasLa 1 3aTem ocyLlIatoT.

11 BbluncneHve npeaena TeKy4YeCTU U KaXyLLenCA BA3KOCTU
11.1 BbluucnsioT npeaen Tekyvectn Y, lNMa, no popmyne
Y, = 3,5M, (10)

rae M — npunoxeHHas mMacca, Bbi3BaBLUas BpalleHue poTopa, .
11.2 BbIMMCRAIOT KaXyLlytoca BA3KOCTb 11, MIMa - ¢ (), ncnonbaya noctoaHHyto Buckosumetpa C, no
dopmyrne

n=ct3, (11)
r

roe C — nocTosiHHas BUCKO3UMETpPa;
t — Bpems NonHbIX 060pOTOB poTopa (OAWH UMK TPW) I, C;
r — 4ncno NonHbiX 06opoToB poTopa.

12 MpoTokon ucnbiTaHUK

12.1 Kaxylwasca BA3KOCTb U Npeaen TeKky4ecTu

0N Heucrnonb30BaHHBIX Macern PerMcTpUpyoT KOHEUHYIO TeMMepaTypy UCTILITaHWIA, KaKYLLYoCs BA3-
KOCTb 1 Npeaen Teky4yecTu no metoay A.

12.2 Mpepen Teky4vecTn

Mpenen Teky4ecTu perncTpupyroT Kak 3HaueHWe Harpysku, Npu KOTOPOM Habnioaanoch BpalleHue poTo-
pa, Hanpumep, ecnn BpalleHne Habnoganockb nNpu macce 20 r, pErMCTPUPYIOT Kak Npeden TeKy4yecTu MeHee
70 Ma (20 r x 3,5). Ecnu poTtop He Bpawancs npy NpunoxeHnM cymmapHoi maccol 100 1, perucTpupytoT Kak
npeaen Tekyyect 6onee 350 Ma.

MpumeyvaHune 10— Ecnu BpaweHne Habnioganock Npu NPUNoOXeHUN Harpy3km maccow 10 r (MMHUManbHas
macca), permcTpupytoT kak npegen Tekydectn mexee 35 MNa, a He 0 Ma.

12.3 Kaxyuwasncs BA3KOCTb

PervnctpupytoT cnegytolumm obpasom:

12.3.1 Ecnu kaxyllasacs BsaskocTb MeHee 5000 mMa - ¢ (cl), perncTpupyioT KaxyLuyocs BA3KOCTb Kak
meHee 5000 mlMa - ¢ (clM).

12.3.2 Ecnu kaxyLlasca BA3KOCTb HaxoauTca B gnanasoHe ot 5000 go 100000 mMla - ¢ (cM), pernctpu-
PYIOT KadKyLLytoCcs BA3KOCTb ¢ TouHOCTbio Ao 100 mla - ¢ (cll).

12.3.3 Ecnun KaxylLlascsa BA3KOCTb HaxoauTtes B AnanasoHe oT 100000 go 400000 mIMa - ¢ (cM), peruc-
TPUPYIOT KasKyLLytoCsl BA3KOCTb € TOYHOCTBLIO Ao 1000 mMMa - ¢ (cM).

12.3.4 Ecnu KaxyLllasica BA3kocTb 6onee 400000 mMa - ¢ (cl), perucTpupyoT KaxyLLYyoca BA3KOCTb Kak
6onee 400000 mMa - ¢ (cM).

12.3.5 Ecnu npu npunoxeHun maccol 150 r poTop He BpalaeTcs Ans gaHHoro obpasua, pesynbstart pe-
rMcTpupytoT Kak «CnviKom Baskuid Ans usmeperunsy (TVTM).
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13 MpeuunsnoHHOCTb U cmeleHne®

13.1 MpeunsmoHHOCTb

MpeunsnMoHHOCTL HacTosLero MeToga UCMbITaHUA AN HEUCNONb30BaHHBIX Macen ycTaHoBMeHa no pe-
3ynsTaTam CTaTUCTUYECKOro aHanusa MexnabopaTopHbIX UccregoBaHUiA. s TepMoaneKTpuYecku oxnaxaa-
embix MRV nporpamma Bkritodana 10—11 06pasLoB, ucnbiTaHHbIX B 7—9 nabopaTtopusix npu Temnepartypax
MUHyc 25 °C, muHyc 30 °C, muHyc 35 °C u muHyc 40 °C. [ina MRV ¢ npsMbIM oxnaxaeHnem nporpaMmma ucnbl-
TaHui Bkntovana 20 obpasLoB, UcnbiTaHHbIX B 6 nabopaTtopusx npu Temnepatypax MuHyc 25 °C, MuHyc 30 °C,
MuHyC 35 °C 1 muHyc 40 °C. 3T obpasubl COCTOSNMN U3 YHUBEPCanbHBIX MOTOPHLIX 1 6a30BLIX Macen, agnana-
30H Npegena Teky4ecTn koTopbix cocTasnan o 35 go 210 Ma, a Anana3oH KaxyLleics Baskoctu — oT 4300 go
270000 mMa - c.

MpeunsnMoHHOCTL MeToda UCMbITaHUA oTpaboTaHHbIX Macen A ABUraTenei ¢ UCKPOBBIX 3aXUraHWUi
yCTaHOBMNEeHa Mo pe3yrbratam CTaTUCTUYECKOro aHanmsa MexnabopaTopHbIX UCCeAoBaHWI NPy Temneparty-
pax MuHyc 25 °C 1 muHyc 30 °C.

13.1.1 MNMoBTOpPAEMOCTbL

PacxoxaeHue pe3ynsTaToB ABYX NOCreAoBaTeNbHbIX UCMbITAHUMA, MOyYeHHbIX OOHUM U TEM Xe onepa-
TOPOM Ha OQHOW U TOW e annapaType Npu NOCTOSAHHbLIX PaboyYMX YCIIOBUSIX HA MAEHTUYHOM UCCieayeMoM Ma-
Tepnane B Te4eHWe OUTENbHOrO BPEMEHW MpX HOPMAaSibHOM W MPaBUIIbHOM BLIMOSTHEHUA METoAA, MOXET
npeBbIWaTh 3HaYeHUs], ykazaHHble B Tabnuue 1, Tonbko B 04HOM criyyae us 20.

Tabnwuya 1— lpeunsmoHHoOCTb

MpeunsnoHHocTb
HaumeHoBaHue
MosTopsiemocTb, Ma Bocnpoussogumocts, la
Mpepen Tekyuectn
Hewncnonb3oBaHHble macna 35 70
Wcnonb3oBaHHble Macna Ans asu-
ratenem ¢ NCKPOBLIM 3aXWUraHUeM:
- npegen tekyvectn < 35 Ma 35 35
- npegen Tekyyectn > 35 Ma 70 70
Kaxyuwascs BA3KOCTb

Heucnonb3oBaHHble Macna:

- BA3KocTb 4300—20000 mMa- ¢ 6,3 % oT cpegHeapudmMeTUIECcKoro 8,2 % ot cpegHeapudmMeTMHecKoro
3Hau4eHus 3HaYeHus

- BsI3koCTb > 20000 mlMa - ¢ 7,5 % OT cpegHeapuMeTU4eCKoro 14,6 % oT cpeaHeapudMeTUYECKOro
3HaueHus 3HaYeHus

Vicnonb3oBaHHble Macna ans ABu-

rarenen ¢ NCKPOBbLIM 3aXWUIraHUEM:

- npegen Tekydectv < 35 Ma 11 % OT cpegHeapuMeTNHECKOro 15 % oT cpegHeapnmMeTNUYeCcKoro
3Hau4eHus 3Ha4eHust

- npegen Teky4vectun > 35 MNa 25 % ot cpegHeapndMeTU4ecKoro 34 % ot cpegHeapudMeTUYECcKoro
3HaYeHus 3HaueHust

13.1.2 BocnponssogmMmMocTtb

PacxoxaeHune pesynstaToB ABYX €AMHUYHBIX M HE3aBUCUMbIX UCMBITAHWIA, MONYyYeHHEBIX pasHbIMK onepa-
Topamu, paboTaloLMMK B pasHbix NaGopaTopusix, Ha NOeHTUYHOM nccredyeMoM MaTepuarne B TedeHue anu-
TEMLHOrO BPEMEHW MpU HopMaribHOM U NPaBUMbHOM BbINOMHEHUM MeToda, MOXEeT MpeBbilaTh 3HaYEeHUs,
ykazaHHble B Tabnuue 1, Tonbko B ogHoM cniydae us 20.

4 MoaTeepxaaowWwme aHHbIE xpaHntcs B ASTM International u moryT 6biTb NOny4YeHbl NO 3anpocy uccrepoBare-
necknx otyeToB RR D02-1404, D02-1612, D02-1613 n D02-1654.
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13.2 CmMelyeHue

13.2.1 CmelleH1e Ana Hencnornb3oBaHHbIX Macen AnA ABuUrateneil ¢ UCKPOBbIM 3aXUraHuem

CwmelleHue He onpeaeneHo, T. K. OTCYTCTBYET NPUHATLIN 3TaNOHHLIA MaTepuyan ans onpegenexust abco-
MIOTHOTO CMELLEHUS.

13.2.2 OTHocCUTenbHOE CMelleHne

13.2.2.1 TMpegen Teky4yectn

Ans macen ¢ npegenom Tekyvect meHee 105 NMa 3HauMMoe OTHOCUTENbHOE CMELLeHNe MeXay pesyrb-
Tatamu onpeaeneHust npegena Tekydectu no metogam A n B otcytcreyet. CMmelleHne ana Macern ¢ npeaenom
Teky4decTu 6onee 105 Na He ycTaHOBMNEHO.

13.2.2.2 BAa3skocTb

Cratnuctuyeckn 3Ha4ynMoe OTHOCUTENbHOE CMeLLeHne Mexay pesyrbrataMmu onpegerneHust BA3KoCTU No
Metoaam A u B oTcyTcTByeT.

13.2.3 CmelleHue ans otpaboTaHHbIX Macern Ans Asuratenei ¢ UCKPOBLIM 3aXKUraHUeM He onpeaeneHo
n3-3a OTCYTCTBUA NPUHATBLIX STANIOHHBIX Marepuaros, NPUrogHbLIX A1s onpeaeneHst CMeLLeHUsI.

Meton B

14 Kanu6poBka u ctaHaapTusaums

14.1 KanubpytoT gatynk Temneparypbl, NPUCOEAUHMUB €ro K perynsitopy Temneparypsl. [poBepsiiot pe-
TUCTPUPYEMYHO OaTYMKOM TemnepaTtypy Mo 3TaroHHOMY TEPMOMETPY, ykazaHHOMY B 6.3, He MeHee YeM Ans
TPex 3HaveHuiA Temnepatypbl. s KOMBUHaLUMK AaTunka 1 perynsitopa TeMneparypbl Npyu NOCTPOeHUU kanub-
POBOYHON KPUBOI N3MEPAIOT TEMMNEpaTypy C MHTEPBASNIOM He MeHee Yem 5 °C.

MpumevaHune 11 — Bce 3HauYeHUs1 TeMneparypbl B HACTOSILLEM CTaHAApTe OTHOCSITCS K hakTU4EeCKoW Temrne-
paTtype, He 0bs3aTernbHO NoKa3biBaemMow Nprbopom.

14.2 KanubpoBKy kaxaoh siuelikv (ans onpeaeneHusi NOCTOSIHHON BUCKO3UMETPa) NPOBOAST NO cTaH-
AapTHOMY obpasLyy BA3KOCTM 1 NpUBedeHHOW HUXKe npoueaype npu Temnepartype MuHyc 20 °C.

14.2.1 BbinonHsoT npoueaypsl no 15.2—15.2.5.

14.2.2 TMporpaMMupytoT peryrsiTop Temnepartypbl Ha oxnaxaeHne kopnyca annapartypbl 40 TeMneparty-
pbl MyuHyc 20 °C B TeueHue He 6onee 1 Y 1 BKIIlOUYAOT Nporpammy.

14.2.3 BblaepxuBatoT Macro B sivelike npu temnepatype MuHyc (20,0 £ 0,2) °C He meHee 1 4, Npu Heob-
XOOUMOCTW NPOBOAAT HEGOMbLUYIO PETYIMPOBKY ANA NoAAepKaHUS TemnepaTypbl UCNbITaHUSA.

14.2.4 Tlo oKoHYaHUWN BLIAEPXKUBAHUS PErUCTPUPYIOT Temnepartypy WUCNbITaHUA U CHUMAIOT KPbILIKY
SIYESKN.

14.2.5 BbinonHsitoT npoueaypsl no 15.3.1—15.3.3.

14.2.6 BeinonHstoT npouenypy no 15.4.1.

14.2.7 TMosTopsitoT Npoueaypbl No 14.2.5 1 14.2.6 Ana KaXXA0N OCTaBLUENCA AYENKN CNeBa Hanpageo.

14.2.8 BbIMMCNSIOT NOCTOSIHHYIO AMNs Kaxkaon sHeikn (koMBuHauma poTtop/ctatop) no dopmyne

C=n,/T, (12)

rae C — NocTosiHHaA BUCKO3UMETpa Npu rpyse maccoun 150 r, MNa;
N, — BA3KOCTb 3TANoOHHOMO Macna npu Temneparype muHyc 20 °C, ¢l (mMa - c);
T — BpeMA Tpex NonHbIX 060poToB, C.

14.2.9 Ecnu kanubpoBodHas NocTossHHasa a4eikn oTknoHseTca 6onee 4eM Ha 10 % oT cpegHeapudme-
TUYECKOTO 3HaYEeHUA AYeeK, MOXeT BO3HUKHYTb ombka, cesAzaHHanA ¢ paboToi potopa. B aTom cnyyae cneay-
eT UccnenoBathb POTOp Ha HanMuMe NoBpeXAeHUiA U NOBTOPHO KanubposaTtb Npubop.

14.3 Ecnu oTKMNOHeHWe CKOPPEKTUPOBaHHOW TeMNepaTyphbl, NokasbiBaeMon perynaTtopom Temneparypsl
1 TEPMOMETPOM, NpeBbLIWAeT NpeaenbHoe OTKIIOHeHWe, Ana onpeaeneHus owmbku cneayeT ob6patntbes K
X2.2 npunoxeHna X2.

15 lMpoBeAaeHue ucnbiTaHUN

15.1 TMporpamMmupytoT perynaTop TeMrnepatypbl Ha KOHTPOMb TemnepaTtypbl 6roka BUCKO3UMETPa, Kak
ykasaHo B Tabnuue X1.1 unu X1.2 npunoxenus X1. Mporpammupyemas Temnepartypa pasHa TeMmneparype no
Tabnuue X1.1 unu X1.2 npunoxeHus X1 Noc cooTBETCTBYIOWMIA NONPaBOYHBIN kK03hDULMEHT, onpeaeneH-
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HbIi Mo 14.1. B Tabnuue X1.3 npunoxeHus X1 npvBeaeHbl MHTEPBaribl BpeMeHU, HeobxoauMble Ans 4ocTuke-
HUS1 KOHKPETHOW TeMnepaTypbl UCMbITAHUS.

15.2 MNMoproToBKa UCNbITyeMoro o6pasua u A4enku

15.2.1 Ypansior 13 9 sueek poTopbl U NPOBEPSIIOT YACTOTY POTOPOB U SiYeekK, Npu HeobxoauMocT o4u-
watot no 15.6.

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

15.2.3 YcraHaBnuBaloT poTOpbl B COOTBETCTBYIOLLME CTAaTOPbl U BEPXHUE OCU BpaLLEHUS.

15.2.4 TMomewatoT NeTNO U3 CTPYHbI AriMHon 700 MM Ha nNepekriaguHy Ha BepXHen 4acTuy Bana potopa n
HamaTbIBalOT ee BOKPYr Bana, ocTaensas koHel, aAnvHon 200 mm. He gonyckaloT nepexnecrbiBaHUs CTPYH.
CknaabiBatloT NeTnen OCTaBLWMIACA KOHEeL, CTPYHbI Ha KpbILLKe kopnyca. Pacnonarator potop Takum obpasom,
yTObbI KOHEL, NepeKknaanHbl Ha BepXHel YacTu Bana poTtopa ykasbisan npsiMo Brnepea. NepeknaguHy yaepxu-
BalOT (huKcaTopom, Npu ero Hanuunn. Mpu pydHom onpeaeneHum NpoAoKUTENbLHOCTU BPaLLEHUs XernaTenbHO
OKpacuUTb 0AWH KOHEL, NepeknagnHbl.

15.2.4.1 CTpyHy MOXHO 3apaHee HamoTaTb BOKPYr Barna potopa nepef ero ycraHoBkon no 15.2.3.

15.2.5 YcraHaBnuBaloT KpbILLKY KOpryca Hag, A4elkomr, YTo6bl CHU3UTL 0bpa3oBaHue UHest Ha XONOAHBbIX
MeTalIM4eCcKUX AeTarnsix, KOHTaKTUPYIOLLMX C BO3AyXoM. B HEKOTOpbIX KNMMMaTUYECKUX YCIOBUSIX MOXET BO3-
HUKHYTb HeobxoaAMMOCTb 06AyBaTh KPbILLKY CYXUM rasoM (Harnpumep, CyXMMm BO3AYXOM UMW a3oToM), YTobbl
CHU3NUTbL 06pazoBaHNe UHes!.

15.2.6 BknovaloT 3anporpaMmMUpoBaHHEBIA TeMnepaTypHbii npoduns. Mpu atom obpasubl Macna 6y-
Ayt HarpeBaTtbces Ao Temnepatypbl (80 + 1) °C v BbigepXnBaTbcA Npy 3TOW TemnepaType B TedeHue 24 ans
obpaszoBaHUsA UCTUHHOTO pacTBOpa, KOTOPLIA MOXET He 0Bpa3oBbLIBATLCS NPU TEMNepaType OKpyXatoLein
cpeabl.

15.2.7 3atem oxnaxaaoT obpasLibl B COOTBETCTBUM C NPOrpamMmoi oxriaxaeHusl, kak ykasaHo B 15.1.

15.2.8 lNMocne 3aBeplueHNsa TemnepaTypHoOro npoduns Temnepatypa annapara AofmKHa COOTBETCTBO-
BaTb 3agaHHOW TemnepaTtype UCNbITaHus ¢ npeaenbHbIM OTKIoHeHeM + 0,2 °C npy U3amMepeHun TepMoMeT-
POM, YCTaHOBIEHHbIM B TOT e KOXYX AJ11 TepMOMETpa, KOTOPbIA UCMONb30Banu npu Kanubposke, a He
perynsTopoM Temnepartypbl. Ecnn Temnepartypa annapara HaxoauTcsi B 9TOM UHTepBarne, NpoBogsT usmepe-
HWe Npegena Teky4ecTu 1 BA3KOCTN B TedeHne 30 MUH nocne 3aBeplueHns TemnepartypHoro npocpuns (15.3).

15.2.8.1 EcnukoHedHas Temnepatypa annapata Ha 0,2 °C—0,5 °C npeBblwaeT 3a4aHHyo, AOBOAAT pe-
rynsaTopom TemnepaTtypbl TemMnepaTtypy annaparta 4o 3ag4aHHOro sHa4eHUa U nepea NposeaeHUeM UCMbITaHNA
BblAEPXKMBAKOT NpU aTon TeMnepaType B TedyeHue 30 MuH. MNpoaomkUTENbHOCTL KOPPEKTUPOBKU TEeMNepaTyphl
He gormkHa npesbiwaTs 1 4. Mpu 3TOM nonyyaoT 4OCTOBEPHbIE pesynbTaThl, B NPOTUBHOM CnydYae ucnbitaHne
cUMTaloT HEQeNCTBUTENbHBIMU.

15.2.8.2 Ecnu koHe4Has Temnepatypa annapara 6onee yem Ha 0,2 °C Huxke unu 6onee vem Ha 0,5 °C
Bbllle 3apaHee BbIGpaHHON, pesynsTaT UCMbITaHWusA Ans 3apaHee BbiGpaHHOW TemnepaTypbl ABNAeTCA Heaoc-
TOBEPHbIM.

Tonbko ans nHpopmauum — Mpeaen Teky4ecT U BA3KOCTb MOXHO U3MepaTb 6e3 ganbHeiweri perynu-
POBKM TEMNepPaTypbl, Nony4YeHHble pesynbTaThl ByayT XapakTepHbl Ans (hakTUYecKon TeMmnepartypsbl, a He 4ns
yCTaHOBMNEHHOMN.

15.2.9 Ecnu KoHeuHast TeMnepaTypa, kak ykasaHo B 15.2.8, oTknoHsietcs 6onee Yyem Ha + 0,2 °C, nepeq
Havanom NpoBedeHus criedytoLero UCMbITaHUA CrneayoT yKasaHusaM Mo X2.2 npuroxeHus X2,

15.2.10 Mpwu perucTpaunm npodunsa oxnaxgeHys 3a npegenamu gonycka npubopamu mogenu CMRV-4
1 Gonee NO3oHUMN HeoBXOAMMO MPOBEPUTL NPABUILHOCTL PaboThl NpuGopa. Ans npubopos Gonee paHHKUX
mogenein, yeM CMRV-4, NnpoBepsitoT Hann4ne TemMmnepaTtypHbIX OTKIOHeHUA no X2.2—X2.4 npunoxeHus X2.

15.3 U3mMmepeHue npeaena TekyvyecTtu

15.3.1 BeInonHatoT 4N kaXaon aveiiky NpuBeaeHHYI0 HUXKe npoLleaypy, HauMHas ¢ feBon AYenku.

15.3.2 BblpaBHMBAIOT LWKMB OTHOCUTENBHO Baria poTopa s4erky TakuM obpasom, 4Tobbl CTpyHa ceucana
C NepeaHei CTOpOHbI Kopryca npubopa. YbexaatoTes, UTo rpy3bl He 3a4eBatoT Kpaes cTeHaa BO BPeMsl UCTIbI-
TaHus.

15.3.3 CHUMaIOT CTPYHY C BEPXHEro ONOPHOTO MeMeHTa 1 OCTOPOXKHO NOMELLA0T ee Ha LLKUB Takum 06-
pa3oMm, YTobbl He 3aaeTb AYeliKy (NpW 3TOM He NO3BONSAIT Bany poTopa BpallaThes).

15.3.4 CneayoT MHCTPYKLUAM U3rOTOBUTENS ANA KOHKPETHOM Modenu npubopa.

MpumedaHune 12 —Tllonb3oBarenu npubopa mogenu CMRV-4 1 Gonee noagHel Npv onpeaeneHwu npegena
TEKY4eCTW 1 BA3KOCTU MOTYT NPOBOANTL OTCHET BPEMEHU BPY4HYto, cnegys MHeTpykumam no 15.3.4.1mn 15.4.1.1.
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MuHKU-poTaLMOHHBIN Bucko3umeTp mogenu CMRV-3 unu 6onee paHHuiA

15.3.4.1 BusyanbHo HabniogaloT 3a ABMXeHWeM nepeknagnHbl potopa (Npeaen Teky4ecTn He U3MepPaT
C NMOMOLLbIO 3NEKTPOHHbIX ONTUYECKUX NPUBOpPOB).

15.3.4.2 Ansa npnbopos, He MMetoLLUX (PUKCaTOpPOB, OCTOPOXHO, YTOOLI HE HapYLUNTL FENEBYIO CTPYKTY-
py, Ha CTPyHY noABeLMBatoT rpy3s maccoit 10 r u nepexodaTt k npoueaype no 15.3.4.4.

15.3.4.3 [ina npmbopos., cHabXeHHbIX hrKcaTopamu, NoABELUNBAIOT Ha CTPYHY rpy3 maccoi 10 r, 3aTem
yoansawoT dukcaTtop.

15.3.4.4 Ecnu 3a 15 c koHeL, nepeknaauHbl poTopa He NepeMecTUncsl Ha paccTosHUe He MeHee 3 MM
(3TO coOTBETCTBYET NPUBNM3UTENBLHO ABYM AMaMeTpaM nepeknaanHbl UK noBopoTy Ha 13°), peructpupytor,
yTo ob6paseL, UMeeT Npeden TeKy4yecTu, U nepexoanT K npoueaype no 15.3.4.5. Mpu o6HapyXeHUn ABUKEHUS
perucTpupyroT Maccy rpysoB 1 nepexogsaT K npoueaype no 15.4.

15.3.4.5 Ecnu ansa npubopos 6e3 ukcatopos He 0BHapyKMBatoT ABWKEHUE, YASPXUBAKOT AepXaTenb ¢
rpysom, 4ob6asnsioT eLle oauH rpys maccou 10 r u nepexogAT K npoueaype no 15.3.4.4. Y npubopos c hukcarto-
pamMu ero onyckatoT Ans yaepXvuBaHus nepeknaguHbl. [lobasnatoT rpys maccoit 10 r k gepxarento, noagHUMatoT
cbukcaTop 1 nepexoasT K npoueaype no 15.3.4.4.

MuHKU-poTaLMOHHbBIA Bucko3umeTp mogenu CMRV-4 unu 6onee nosgHuin

15.3.4.6 Onepatop AOMKeH crnegoBaTb MHCTPYKLUMAM Ha dkpaHe npubopa no aoGasneHuo AononHu-
TenbHbIX rPy308.

15.3.4.7 [Ona npnbopos ¢ donkcatopamm NoaseLLnBaroT Ha CTPYHY AepxaTesb C rpy3oM, HaXXUMatoT MU-
raroLLyro KHOTKY nycka 1 cpasy NogHUMaloT ouKcaTop, 3aTem crneayloT MHCTPYKUMAM, yka3aHHbIM Ha 3KpaHe.

15.3.4.8 Ecnn Heobxoammo obaBuTh rpys, yaepKuBaloT nepeknaguHy dukcatopom, obasnsaoT ewe
rpys maccoi 10 1 1 cneayoT UHCTPYKUMSIM Ha 3KpaHe. HaXXumarloT MuratoLLyo KHOMKY Nycka u cpasy nogHumatot
ukcatop. MoBTOPSIOT NpoLeaypy MO MHCTPYKUMSM, YKasaHHbIM Ha akpaHe. MNepexoaaT k npoueaype no 15.4.

15.3.4.9 [Ina npubopos 6e3 hukcaTopoB OCTOPOXHO NOABELUMBAIOT U YAEPXKUBAIOT HA CTPYHE AepXka-
Tenb ¢ rpyaom maccoli 10 1, He Bbl3biBasi MPU 3TOM Pe3koro ABWKEHUA poTopa, U CNeAyHT UHCTPYKLMUAM Ha 3K-
paHe npubopa. HaxumaroT MmuratoLLyto KHOMKY nycka 1 cpasy oTrycKaloT AepXaTefib C rpy3oM.

15.3.4.10 TMpu oTCYTCTBUMN ABMKEHUSI OCTOPOXHO YBEMUYMBAIOT Harpy3ky. [lo6asnsaioT ewe rpys Maccomn
10 1, KaKk yKkasaHo Ha 9KkpaHe Npubopa, He HaTArMBas CTPYHY, U cneayloT UHCTPYKLMAM Ha akpaHe. Haxumatot
MUratoLLyto KHOTMKY MycKa 1 cpasy oTryckatoT AepxkaTesb ¢ rpy3oM. MoBTopsiioT npoueaypy Ao Habopa Tpebye-
MOro AononHuTenbHoro rpysa. Mepexogar K npoueaype no 15.4.

MpumeyaHune 13 —Npn nepeom NPUNOXEHUUN HArpy3ku maccom 10 r K HEKOTOPbIM Macnam MOXeT NPOU3oNTH
MOMEHTanbHoe KpaTKOBPEMeHHOE ABWXeHne nepeknaavHel. Ecnv B Tevenne 15 ¢ aBuxeHue nepeknagvHel He Habnoaa-
0T, €€ NepBoHaqarnbHOe ABMKEHUE HE YUUTHIBAIOT.

15.4 UsmepeHUe KaxyLecAa BA3KOCTU

15.4.1 KaxyLLyroca BASKOCTb U3MEPSIOT, criedyst UHCTPYKUUAM AN KOHKPETHON mogenu npubopa.

MuHu-poTauuoHHbIN BUcko3sumeTp mogenu CMRV-3 unu 6onee paHHen

15.4.1.1 KpenaT k cTpyHe rpy3 maccor 150 r n MmeaneHHo ero noaselumnsatot. Bknrovatot Taiimep B Mo-
MEHT, Koraa nepeknaauHa Bana poropa ykasbiBaeT NpsiMo Bnepea, U NPOAoIKaloT OTCHET BpeMEeHU B COOTBe-
TCTBUW C NPUBEAEHHBIMW HWXKE NpoLieaypaMu.

15.4.1.2 Ecnv npogomxutenbHOCTb Nepsoro nostyobopota Bana meHee 10 ¢, usmepaoT U perncTpupyrot
Bpems, Heobxoaumoe Ans nNepBbiX Tpex 060poToB.

15.4.1.3 Ecnm npogonxutenbHocTb nNepeoro nonyobopota sana 10 ¢ unu 6onee, pernctpupyoT nNpo-
AOMKUTENBHOCTL NepBOro 06opoTa U AeHTUULMPYIOT Kak Bpemsa Ans ogHoro obopoTa.

15.4.1.4 Ecnv npogonkuTensHOCTL NepBoro obopota 6onee 60 ¢, npekpallaloT UCNbITaHWE U PErMCTpU-
pytoT «6onee 60 ¢ AnNa oaHoro o6opoTay. YKasbiBaloT, UTO KaXKyLLUAasACA BA3KOCTb NPeBbilIaeT 3Ha4eHne, Bbl4nc-
neHHoe no 16.2.

15.4.1.5 Ecnu npogonXxuTenbHOCTb NEpBbIX TpeX 060poTOB MeHee 4 C, perucTpupyloT ee Kak «MeHee
4 c». YKasblBaloT, YTO KaXyLascs BA3KOCTb MeHee 3HaueHUs!, BbIYUCNEHHOro no 16.2.

MUHU-POTAUUOHHBIN BUCKO3UMeTP Moaenu CMRV-4 unu 6onee nozaHeit

15.4.1.6 CneaytoT UHCTPYKLMSIM Ha 3KpaHe, HaXUMatoT KHOMKY Nnycka U MeasieHHO NoABELIMBalOT rpy3
Ha cTpyHy. OTc4eT BpeMeHn aBToMaTU4eckn HauMHaeTcs Npu Nepsom AsuxkeHU. He cHUMaltoT rpys, noka cee-
ToAVOAHbLIN uHAnKaTop (LED) BAskocTu Ha Npubope He HauHeT BCnbixueaTb. Bpemsi U 3HauyeHue BAZKOCTU OTO-
6paxatotca Ha akpaHe. MepexoaaT k npoueaype no 15.5.

15.5 MosTopsatoT Npoueaypbl no 15.3—15.4 aona kaxaon a4enkn cnesa Hanpaso.
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15.6 Ouyucrtka

15.6.1 lMocne 3aBeplUEHU UCTILITAHUI OTKIMIOYAIOT OXNaXAeHUe AveeKk U HarpeBarT 40 TemnepaTypsbl
OoKpy>Xatowen cpeibl Un Bhlllie, HO He Bhiwe 50 °C.

15.6.2 BblHMMaAIOT BepXxHUe OCU BpaLLeHUsl POTOPOB U POTOPLI.

15.6.3 C nomoLwblo Bakyyma yaansor o6pasibl Macna v HeCKONbKO pas NPoMbIBaKT AYeikn pacTBoOpU-
Tenem, a 3atem ABa pasa auetoHom. lNMocne Kaxxgoro NpoMbIBaHUs y4ansioT ocTaTku pacTBOPUTENS BaKYYMOM
W Nocne nocrnegHero NPoMbIBaHNS NO3BONSAOT aLETOHY MOMHOCTbIO UCMAPUTLCS.

15.6.4 AHanorMyHeiM cnocoboM NPOMbIBAIOT POTOPHI.

16 BblunMcneHue npefena TeKy4eCcTU U KaXyLLencs BA3KOCTU
16.1 BbMucnstoT npeden TekyvecTu Y, Ma, no coopmyne
Y, =3,5M, (13)

rae M — macca ucnelTyemoro obpasua, r.
16.2 Wcnonb3aysa nocTosaHHyto BuckoaumeTpa C, BbluMCTIEeHHYIo No hopmyne (12), BbIMUCASIOT KaxyLLyHo-
Csl BABKOCTb M, MIMa - ¢ (cl), no dropmyne

Ma=—> (14)

rae C — nocTosiHHas BUCKO3UMETPa, BblYMCeHHas no dopmyne (12);
t — Bpems nonHbIXx 060poTOB poTopa (OAUH UNKU TPWU) 1, C;
r — Y1Cno NonHbIX 060pOTOB poTopa.

17 MMpoToKon ucnbITaHUN

17.1 Kaxywasica BA3KOCTb U Npeaen TeKy4vecTu

[na Hencnonb3oBaHHLIX Macen PermcTpUPYHOT KOHEYHYI0 TemnepaTypy UCNbITaHUS UK KaXKyLLYIOCA BSA3-
KOCTb, NN Hanuuue npegena Tekyyectu no metogy B. [1ns ncnonb3oBaHHbIX Macen permucTpupyoT KaxyLuyyto-
CSl BA3KOCTb U npeaen Tekydectu no metogdy B.

17.2 Mpepen TekyyvecTn

PernctpupytoT 3HayeHUe MeHee 3Ha4YeHUs, Npu KOTOPOM HabnogaeTca BpalleHue.

17.3 Kaxywasaca BA3KOCTb

PeructpupyioT cnegytowmm obpasom:

17.3.1 Ecnu kaxyLuasica BsaskocTb MeHee 5000 mMa - ¢ (cl1), perucTpupytot KaxyLuyocs BA3KOCTb Kak
MeHee 5000 mla - ¢ ().

17.3.2 Ecnu kaxyLascs BA3KOCTb HaxoauTea B AnanasoHe ot 5000 oo 100000 mMMa - ¢ (cl), perucTtpu-
PYIOT KaXYLLYIOCS BA3KOCTb € TOYHOCTLIO Ao 100 mMa - ¢ (clM).

17.3.3 Ecnu kaxyLlascs BA3KOCTb HaxoauTca B avanasoHe ot 100000 go 400000 mMa - ¢ (cM), peruc-
TPUPYIOT Ka>KYLLYHOCS! BASKOCTb € TOYHOCTLIO Ao 1000 mMa - ¢ ().

17.3.4 Ecnu kaxyluasca BaskocTb 6onee 400000 mMa - ¢ (cl1), perucTpupyioT KaxyLLytocsa BA3KOCTb Kak
6onee 400000 wmla - c (cM).

17.3.5 Mpu 1cnonb3oBaHWU NporpaMmMHoro obecneyeHus, (hUKCUpYIoLLEro TpU 3HaYEeHUA BASKOCTH,
PerncTpupyoT NepBOE 3HaUYEHWE Kak KaXxyLLyHCA BA3KOCTb NO HacToALWeMy cTaHaapTy. Mpu Heo6xoaumocTu
perncTpupytoT Bce Tpu 3HaveHus, cobnogasi nx nocnegosaTtenbHOCTb. Hukoraa He perncTpupytoT cpeaHe-
apudmeTnyeckoe 3HadeHne aTUX Tpex 3HaveHun.

18 MMpPeun3MOHHOCTbL U CMeLleHue®

18.1 lMpeunsmoHHOCTb (115 HEUCMNOMNbL30BaHHbIX Macert)
MpeunsnoHHOCTb HacToALWEero MeToda UCMbITaHus, onpeaeneHHas CTaTUCTUYECKAM aHaNmn3oM pesyrnb-
TaToB MexnabopaTopHbIX UCCNegoBaHUA, cregytoLas.

5 Moateepxpatolwme AaHHbIE XpaHATES B WTab-kBaptupe ASTM International n moryT 6bITe NonyyeHsl Mo 3anpocy
ncenegoBatenbekux otyeToB RR D02-1212, D02-1249, D02-1277 v D02-1517.
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18.1.1 Mpepen TekyyecTn

[ns pe3ynbtaToB TUMNa «BblAEpXKMBaeT/He BblAepXuNBaeT» B HacTosLiee Bpems OBLLENPUHATLIN MeToq
onpeaeneHns NpeLn3MoHHOCTU OTCYTCTBYET.

18.1.2 Kaxyuasacs BA3KOCTb

18.1.2.1 lMoBTOPSIEMOCTL

PacxoxaeHue pesynstatos [ByX nocrneaosaTefibHbIX UCNbITaHUA, NOMyHeHHbIX OHUM U TeM Xe ornepa-
TOPOM Ha OHON U TOW XXe annapaType npu NOCTOAHHLIX pabodnx YCroBUSAX Ha MAEHTUYHOM UCCriegyeMoM Ma-
Tepuane B Te4eHWe ANUTENLHOTO BPeMeHU Mpu HOPMasibHOM U MPaBUIlbHOM BhIMOSIHEHNMWM METO[a, MOXET
npesbilaTh Cneaytolme sHa4eHuUst ToMbKo B oagHOM criydae u3 20. MoBTopsieMOCTb BbipaXkaloT B MPOoLeHTax ot
cpeaHeapud@MeTNYECKOro 3Ha4YEHNA KaxyLLEencs BA3KOCTH.

Temnepatypa ucnbitanus, °C MoeTOpsieMocTb, % OT cpeaHeapudMeTM4Yeckoro
3HavYeHus
MUHYyC 15 4,2
MuHyc 20 7,3
MUHYC 25 11,7
MunHyc 30 9,3
MUHyC 35 13,2
MuHyc 40 19,8

18.1.2.2 BocnponssoaMmocTb

PacxoxaeHue pe3ynsratoB ABYX eAUHUYHBIX U HE3aBUCUMEIX UCTIBITAHWIA, MOMYYEeHHBIX PasHbIMK onepa-
TopamMu, paboTarLMMU B pasHbix nabopaTtopusix, Ha UOAEHTUYHOM nccneayeMomM MaTepuane B TeueHne anu-
TenbHOro BpemMeHu Npu HopMarnsHOM U NpaBUbHOM BbIMOMHEHUN MeToda, MOXKET NpeBbIlaTh cneayoLlume
3Ha4YeHus ToNbKo B 04HOM cny4dae 13 20. BocnponssoanMoCTb BelpaxkeHa B MpoLeHTax oT cpeaHeapudgmetun-
YEeCKOro 3Ha4YeHUs KaxyLUencsl BA3KOCTU.

Temnepatypa ucnbitaHusi, °C BocnpoussogumocTb, % oT cpegHeapudpmeTu-
YecKoro 3HaveHus
MUHYyC 15 8,4
MuHyc 20 121
MUHYC 25 17,5
mMuHyc 30 18,4
MUHYycC 35 35,8
MUHyc 40 341

18.1.3 lMNporpamma mexnabopaTopHbIX UCCnefoBaHWUiA BKIoYana:

- 9 06pasLoB Macen, UcNbITaHHBIX NpU Temnepatype MuHyc 15 °C B 11 nabopaTtopusx;

- 9 obpasLoB Macen, UcnbiTaHHBLIX Npy Temnepartype muHyc 20 °C B 11 nabopaTtopusx;

- 18 06pasLoB Macen, UCnbiTaHHbIX NpK Temnepartype MuHyc 25 °C B 14 nabopatopusix;

- 9 0bpasLioB Macen, UcnbiTaHHbIX Npu Temnepatype MmuHyc 30 °C B 13 nabopatopusx;

- 6 06pasLoB Macen, UcNbITaHHBIX NpY Temnepartypax MuHyc 35 °C u muHyc 40 °C 8 12 nabopatopusix.

18.2 lNpeuunsnoHHoOCTb (ansa oTpaboTaHHLIX Macen ANns An3enbHblX ABuratenei)

MpeunsnoHHOCTb HacTosALEro MeToAa UCNbITaHWUs, onpeaernieHHas cTaTUCTUYEeCKMM aHanmn3om pesyrnb-
TaToB MexnabopaTopHbIX UCMbITaHUNA, creaytoLas.

18.2.1 MNpepen TekyyecTn

18.2.1.1 lMoBTOpPsIEMOCTL

PacxoxaeHue pesynsTaToR ABYX NOcneaoBaTenbHbIX UCNBITaHUA, MOMYyYeHHBIX OAHUM U TEM Xe onepa-
TOPOM Ha O4HOW U TOW e annapaType Npu NOCTOAHHBLIX paboymxX YCNoBUSAX Ha UAEHTUYHOM UCCNeayeMOM Ma-
Tepuarne B TeYEHWe AMUTENLHOrO BPEMEHU NPY HOpMarbHOM W MPaBUbHOM BLINOMHEHUM METOAa, MOXET
npesbiWaTh cnegyoLwme 3HaueHna ToMbKo B ogHOM criyqae 13 20.

Temnepatypa ucneitanus, °C MoBTopsiemocTb, Ma
mMuHyc 20 1,735 (X + 1)
MUHYC 25 1,014 (X + 1),

rae X — cpeaHeapudmeTuyeckoe 3HadveHue, Ma.
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NMpumevaune 14 —Ecnu npegen TekyvecTn He obHapyXeH (BpaleHne poTopa Nog BO3OeNCTBUEM Ipy3a
maccon 10r), To X = 0.

18.2.1.2 BocnponssogMmocTb

PacxoxaeHue pesynstaToB ABYX €AUHUYHBIX U HE3aBUCUMbIX UCTILITaHWUIA, NOMYYeHHBLIX pasHbIMUY onepa-
Topamu, paboTaloLmMMK B pasHblx nabopaTtopuax, Ha MOEHTUYHOM UCCreayeMoM Matepuane B TedeHue anu-
TENbHOrO BpeMeHW NP HOPMamnbHOM W NPaBUMLHOM BhIMOSIHEHUM MeToAAa, MOXET MpeBbiWaTh cneayowme
3Ha4YeHUA TONbKO B OAHOM chnyyae u3 20.

Temnepatypa ucneitTaHus, °C BocnpoussogumocTs, MNa
MuHyc 20 2,993 (X + 1)
MUHyc 25 2,976 (X + 1),

rae X — cpeaHeapudmeTndeckoe sHadveHue, Ma.

18.2.2 Kaxywasncs BA3KOCTb

18.2.2.1 MoBTOpPAEMOCTb

PacxoxaeHuve pesynstaToB ABYX NocneaoBarterbHbIX UCTIbITAHWA, NONyYEeHHBIX O4HUM U TEM Xe onepa-
TOPOM Ha OHOW U TOW Xe annapatype nNpu NOCTOAHHBLIX paboynX YCNOBUSIX HA UASHTUYHOM UccneayeMoM Ma-
Tepuane B Te4eHUe ANUTENLHOrO BPpeMeHU Npu HOPManbHOM U MPaBUMbHOM BLINOMHEHUA MEeToAa, MOXeT
npeBbIWaTh cneayolmne 3Ha4eHUA ToNbKo B 0gHOM criyyae 13 20. NoBTopsAeMOCTb BbipaXKeHa B NpoueHTax oT
cpeaHeapudPMETUHECKOrO 3HAaYEHNA KaXYLLIENCA BASKOCTY.

Temnepatypa ucneltTaHus, °C MoBTOpsieMocTb, % OT cpeaHeapudgpmeTu-
YecKoro 3Ha4YeHus
MUHyc 20 14,3
MUHycC 25 10,3

18.2.2.2 BocnpoussoaMmMocTb

PacxoxaeHue peaynsraToB ABYX €4NHUYHBIX N HE3aBUCUMBIX UCTIBITAHWIA, MOYYEHHBIX PasHbIMU onepa-
Topamu, paboTarLuMMKM B pasHbiX NabopaTopusx, Ha MAEHTUYHOM UccneayeMoM MaTepuarne B TedeHue anu-
TenbHOro BPEMEHU NP HOPMaribHOM W MpPaBUIbHOM BBINOMHEHUU METoAa UCNbLITAHWUA, MOXET NpeBhIlLaTh
cnegytolMe 3Ha4YeHus ToMnbKo B ogHoM cryyae u3 20. BocnponssoanMocTb BblpaXkeHa B NpoLeHTax oT cpea-
HeapnpMeTUYeCKoro 3HaYeHNS KaxyLLEeACa BA3KOCTH.

Temnepartypa ucneltaHus, °C BocnponssogmMmocTtb, % OT cpegHe-
apudpmeTN4eckoro aHa4eHus
MuHyc 20 21,1
MUHYC 25 20,8

18.2.2.3 lNporpamma mexnabopaTopHbIX UCMbITaHWA BKoYana 9 nabopatopuit n 9 ob6pasuos macen
npu Temnepatypax ucnbitaHus muHyc 20 °C n muHyc 25 °C. OtpaboTtaHHble Macna Bko4anu obpasubl, cru-
Thle nocre MoTopHbIX cnbiTaHuiA Mack T8, Mack T8E, Cummins M11-EGR n Mack T10, ¢ cogep>xaHnem Hara-
pa (M3MEpPEeHHbEIM C MOMOLLbID TEPMOrpaBUMETPUYECKOro aHanusa) npubnuantensHo oT 5 % Ao 9 %
[cm. RR:D02-1517) — cHocka 5), pasagen 18].

18.3 CmelleHue

CwMmeLLeHNe He YCTaHOBMNEHO, T. K. MPUHATBIA 3TaNOHHLIA MaTepuan, NPUrogHeLIn ANA onpeaeneHns cme-
LeHNs Ans HacTosILLEero MeToa UCTbITaHUIA, OTCYTCTBYET.

16



roCT 33155—2014

Mpunoxenuns
(cnpaBouHbIe)

X1 TemnepaTtypHble npocduvnu ans TeMnepatyp UCNbITaHUA
X1.1 TemnepatypHble Npocunu Ans TeMnepaTtyp ucnoiTaHusi npueegeHsl B Tabnuuax X1.1—X1.3.

Tabnuuya X1.1 — TemnepatypHbiii npodunb Anst Temneparyp UcrbitaHust ot MuHyc 20 °C go munyc 40 °C

Temnepatypa Ha oTpeske Bpemeru?)

Donycrtumoe
OTpe30K BpeMeHU, Y:MUH OTKNOHEHue
HavansHas, °C, KoHeuHas, °C, CkopocTtb Temnepartypbi®), °C
bonee He Bonee nameHeHus, °C/iu
HomuHanbHo 0:20 20 80
2:00 80 80
+1,0
HomunanbHo 0:20 80 0
HomuHanbHo 0:03 0 -3,0
HomuHnanbHo 0:07 -3,0 —4,0 8,5 +0,5
HomuHanbHo 0:10 4.0 -5,0 6,0 10,2
6:00 -5,0 -8,0 0,5 +0,2
36:00 -8,0 -20,0 0,33 +0,2

HaHHylo TemnepaTypy NoAAePXKUBAIOT Npu
Temneparype ncnbitaHms —20 °CO

2:00 -20,0 -25,0 2,5 +0,2
HaHHyio TemnepaTtypy nogaepxuBatoT npu
Temneparype ucnbitaHus —25 °CO

2:00 -25,0 -30,0 2,5 +0,2
HaHHyio TemnepaTtypy nogaepxuBatcT npu
Temneparype ucnoitaHus —30 °CO

2:00 -30,0 -35,0 2,5 +0,2
HaHHyio TemnepaTtypy nogaepxvuBatcT npu
Temneparype ucnoitaHus —35 °CO

2:00 -35,0 -40,0 2,5 10,2
HaHHylo TemnepaTypy NoAAePXUBAIOT NpU
Temnepatype ncnbitaHms —40 °CO

A) ECnv UCNonb3yoT CUCTEMY CABOEHHOTO KOHTYpa yrpaBneHus, To 3agaHHble TemnepaTypbl 6aHn 4omKHb! BbITh Ha
5 °C Hmxe cooTBeTCTBYIOLWEN Tpebyemoi TemnepaTypbl 6rioka. MakcumansHas TemnepaTypa 6aHu He AormKkHa NPeBbl-
waTtb MuHyc 5 °C.

B) OBecneveHne nameHeHuii Temnepatypbl He 6onee £ 0,1 °C ynydwaeT NpeLm3MoHHOCTL ONpeaeneHust BA3KOCTU.

€ NamepeHue npeaerna TeKy4eCTU U KaxKyLLLENCA BA3KOCTU NPoBoasT B npedenax 30 MUH nocrne JOCTUXKEHUS TeMne-
paTypbl UCMbITaHUSI.

Tabnwuya X1.2— TemnepatypHbli Npodunk 4ns temnepartyp ucnbitaHust MuHyc 10 °C u munyc 15 °C

TemnepaTypa Ha oTpeske BpemeHn?)
Honycrumoe
OTpesok BpeMeHu, Y:MUH OTKITOHEHUe
HavaneHasn, °C, KoneuHas, °C, CkopocTb Temneparypb®), °C
Bonee He Bonee nameHeHus, °C/y
HomunaneHo 0:20 20 80
2:00 80 80
+1,0

HomwunaneHo 0:20 80 10
HomuHanbHo 0:03 10 7,0
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OkonyaHue mabnuusi X1.2

Temnepatypa Ha OTpeske BpeMeHu?)

Honyctumoe
OTpesoK BpEMEHU, Y:MUH OTKIOHEHNne
HavaneHas, °C, KoHeuHas, °C, CkopocTb TemnepaTypbi®, °C
Bonee He Bonee nameHenus, °C/v
HomuHanbHo 0:07 7,0 6,0 8,5 +0,5
HomuHanbHo 0:10 6,0 5,0 6,0 +0,2
6:00 5,0 2,0 0,5 +0,2
36:00 2,0 -10,0 0,33 +0,2
HaHHylo TemnepaTtypy noggepkvearoT npu
Temnepartype uensitanmsi —10 °CO)
2:00 -10,0 -15,0 25 10,2
HanHylo Temnepatypy NoaaepXuBatoT npu
Temnepartype ucnoitaHus —15 °CC)

A) Ecnu ncnonb3yoT cUcTEMY CABOEHHOTO KOHTYPa yNpaeneHus, T 3a4aHHble TeMnepaTtypbl 6aHn AOMKHbI 6bITb Ha
5 °C HUxe cooTBeTCTBYIOLWEN Tpebyemon TemnepaTtypel 6noka. MakcumanbHas Temnepartypa 6aHm He fomKHa NpeBbl-
waTb MuHyc 5 °C.

B) ObecneveHre nameHeHuin Temneparypsl He 6onee + 0,1 °C ynyuwaet npeum3noHHOCTb ONPeAEneHns BASKOCTU.

©) MiamepeHue npegena TEKYUECTH 1 KaXyLWenca BA3KOCTU NPOBOASAT B Npegenax 30 MMH nocne AoCTWXeHUs TeMne-
paTtypbl UCMbITaHUS.

Tabnwuya X1.3 —HoMuHanbHoe Bpems Ansa AOCTUXEHUS TeMNepaTypbl UCNbITaHWS

TemnepaTypa ucneitaHus, °C HomunanesHoe Bpemsi, 4
-10 45
-15 47
=20 45
-25 47
-30 49
-35 51
-40 53

X2 NononHuUTenbHble CBEAEHUA NO IKCNyaTauum

X2.1 Perynsitop Temneparypsbl siBrsieTcsi Hanbonee BaXXHol YacTbio npubopa Ans mMetoda UCNbITaHUIA Mo HacTos-
WemMy cTaHaapTy. B cuctemax, ncnonb3yowmx Xuakyto cpeqy Anst KOHTPOnsi TeMrnepaTtypbl s4Yeek, s KOHTPOrs Temne-
patypbl 6roka MOXHO MCMOMNb30BaTb CUCTEMY OAHOKOHTYPHOIO MpOorpammmpyeMoro perynstopa. Ans perynupoBaHus
TeMMNepPaTypbl MOXHO NCNOMB30BaTL PEryNsATOP, UMEIOLLMIA ANanasoH NponopLUOHANbHOCTU PeryrIMpoBaHust ¢ MHTerparnb-
HbIM BO3BPAaTOM B UCXOOHOE COCTOAHME U andpepeHumanbHbIM peryniMpoBaHnemM CKOPOCTHM U3MEHEHMWS PerynnpyemMoro
3HaueHus, KoTopbii HasbiBatoT PID-perynsatop. Takon nporpaMmMmpyembli perynsTop MMeeT OAWH yNPaBnsioLnA KOHTYP 1
0aVH TemnepaTypHbIf aTumk, obecneunsaroLLme HeobXoaMMyo MHopMaLIMIO AN NOAAEPKaHUS 3anporpaMMUpPOBaHHON
Temnepatypel. OH MeeT BHYTPEHHWUI TalMep, KOTOPbIM KOHTPONWPYET BbINONIHEHUE MPOrpamMmbl. Perynsitop QomkeH
6bITb HACTPOEH Tak, YTOBbI B Te4eHWe NepBbiX 2 4 20 MUH BOK TONLKO HArpeBarcsi B COOTBETCTBUM C TEMMNEPaTYPHbIM MPo-
tunem, npuBedeHHsIM B Tabnmue X1.1 nnun X1.2 npunoxeHusa X1, unv ytobbl Bce A4enky paBHOMEPHO HarpeBarnuchb.

B cuctemax, ncnonbayoWwmx Xuakyto cpeay Anst KOHTPOIsi TeMrnepaTtypbl ieeK, KOHTPOMb TeMNepaTyphl B TeUeHue
OCTaBLUENCH YacTu TeMnepaTypHOro Npodunsa ocyLWwecTBNNAETCS NOTOKOM XnagareHta. JTa cucTema KOHTPONs OOMmKHa
MMeTb TeMMnepaTypHyo YyBCTBMTENbHOCTb He MeHee 0,1 °C n obecneunBatb U3MeHeHne TemnepaTtypbl ¢ 3a4aHHOW CKo-
pocTbio. MNpu onTUMKU3aLMK AnanasoHa NPonopLUOHaNbLHOCTH PerynMpoBaHusl, MHTErparnbHOro (Bo3epara B UCXO4HOe COo-
cTosHMe) u AnddepeHLmanbHOro (PerynupoBaHnsi CKOPOCTU WM3MEHEHUs! Perynupyemoro 3HauveHwsl) napameTpoB
perynupoBaHnsi OTKIIOHEHWE OT TemnepaTypHOro npodwuns npu paboyen Temnepartype Huxe MuHyc 5 °C He AOMXHO npe-
BbiwaTh + 0,2 °C. laTunkom TemnepaTtypbl MOXeT BbITb NNaTUHOBLIM TEPMOMETP CONPOTVBIEHWS, TEPMUCTOPHBIN AaTUMK
nnu Tepmonapa. NpegnoytuteneH NNaTMHOBLIA TEPMOMETP CONPOTUBIIEHUSI UIW TEPMUCTOPHbIN JaT4nK. TeMnepaTypHbiii
Aatumk gnameTtpom 3,2 mm (1/8 grolima) MoeT 6bITb YCTAHOBNEH HEMOCPEACTBEHHO B OTBEPCTUE Anametpom 1/8 gonma,
pacnonoXxeHHoe Ha 3afHen cTeHke 6roka mexay sqevikamm Ne 4 u Ne 6. TemnepaTypHbilii 4aTHNK TaKKe MOXHO YCTaHOBUTL
B OZJHO 13 OTBEPCTUI A1 TEpMOMeETpa.
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Mpumevanune X2.1 — [latmk nomMewwaoT B MECTO OCYLLLECTBITEHNS TEMNEPaTYPHOro KoHTpons. Ecnm perynu-
pyIOT TemnepaTypy nogaum xnagareHTa, TemnepatypHbIii gaTuuk cnegyert ycTaHOBUTE B Briok. [ins perynupoBaHusi Temne-
paTtypbl B 6aHe gatumk nomewaiot B 6aHi0. He cneayeT perynupoBate TemnepaTtypy 6noka usamepeHveMm Temnepartypbl
6noka, perynupysi Nnpu 3ToM cucTemy oxnaxaeHus. B cuctemax, ncnonb3yowmx HernocpeacTBeHHoe oxnaxaexue (6e3
BHELWHEW CUCTEMbI C LIMPKYNMPYIOLLEN XUAKOCTBIO), TEMMNepaTypy perynupyioT, U3MeHsisl TeMneparypy rasa, oxnaxaaiowe-
ro 6nok. [laHHasi cuctema perynupoBaHusa TeMnepaTypbl AOMKHaA UMETb YyBCTBUTENBHOCTL He MeHee 0,1 °C n obecnevu-
BaTb M3MEHEeHMe Temneparypbl C 334aHHOW ANs AaHHOrO WUCMbITaHWs1 CKOpOCTbIo. Mcnonb3oBaHue TemneparypHoro
Aatumka conpoTtuenenust (RTD) o6ecneunBaet Heo6xoanmMyto HyBCTBUTENBHOCTE W ObICTPLINA OTKIWK, MOSTOMY YKa3aHHbIA
AaTuuK TemnepaTypbl BCTpamBaioT B MOAYNb PerynupoBaHns Temneparypsbl.

Mpumevanue X2.2—XKenatensHo HaNW4KUe perynAaTopa BCTPOEHHOIO OTITOKEHHOIO 3anycka, T. K. 3TO NO3BO-
NSAeT 3anyckaTtb TemnepartypHbin npodune 6e3 yqactua oneparopa.

X2.2 Ecniv koHeuHasi Temneparypa otknoHsertca 6onee wem Ha + 0,2 °C, nepep Ha4anom cneayowero ncnbiTaHns
BbINOMHAOT crieaylolme AeiCTBUS.

X2.2.1 lNpoBepsiioT kKaNnMBpPoBKY TepmomeTpa. CTEKNSAHHBIE XXUAKOCTHLIE TEPMOMETPLI NPOBEPSIIOT N0 TeMMepaType
TasHWA nbaa. NorpewHocTs TeMnepaTypbl TaaHWs Nbaa 06bIMHO YKa3biBaeT Ha Hanuume paspbiBa cTonbuka XXMaKocTu B
TepMomeTpe.

X2.2.2 lMpoeepsaoT TOHYHOCTL TEMNEPATYPHOTO AaTynKa perynatopa remneparypsi no 9.1 Hacroswero craHgapra.

X2.2.3 [Ans npnbopoB ¢ HapYXHOW LMPKYNUPYIOLWEN XUAKOCTBIO BLINOMHAIOT Cneayowme npoueayphbl.

X2.2.3.1 TpoBepsIoT Te4eHUe xnagareHTa u ero KOnu4yecTBoO B pe3epByape.

X2.2.3.2 Mpwu 3kcnnyaTtauum MCTOYHUKOB X0N04a Npu temneparype Hwke MuHyc 20 °C 3aMeHsI0T MeTaHO! NpU Ha-
NUYMK B HEM BObI, HA 4TO YKa3biBaOT KpUCTarnsbl NbAa B BEPXHEH YacTy pe3epByapa UCTOUHUKA xoroaa. XonoaHblin me-
TaHon abcopbupyeT BOAy, YTO MPUBOAUT K CHWXKEHWIO €ro oxnaxpaawowei cnocobHoctu. B ycnosusix noBbilEeHHON
BMNaXXHOCTU MOXeT noTpeboBaTbecsi 3ameHa meTaHona 1 pas B mecsil. [lonyckaeTcsi UCNonb30BaTh ApYron TennoHocuTerb,
aHanormyHbIi MeTaHomny No BSA3KOCTU M TENIOEMKOCTU NPU YCTAHOBINIEHHOW TeMnepaType 6aHu.

X2.2.4 TMpoBepsitoT Hagnexallyo paboTy cucTeMbl OXNaXAeHUs1 COrNacHO MHCTPYKUMKM K Npubopy U pekomeHaaum-
sIM n3rotoeuTens 6aHu.

X2.2.5 Mpu NporpammupoBaHUM BPYHHYIO MM UCMONb30BaHUM ocoboro npodunsi uccneayoT nporpaMmMy Temnepa-
TYPHOIO NPOnNs Ha OWKBKY U BHOCAT COOTBETCTBYIOLWME MOMPaBKY.

X2.3 HawnbGonee npocTbiM crnoco6om NnpoBepkn KannbpOBKU KUAKOCTHONO CTEKNSIHHOIO TEPMOMETPa sIBNSIETCSI NPOo-
Bepka no Temnepatype TasHus nbga. MoxHO MCnonb3oBath Apyrve crocobbl KanMOPOBKM CTEKITAHHBIX XUAKOCTHLIX Tep-
MOMETPOB U 3NEKTPOHHBIX AaTYMKOB TEMNEPATYPLI NMPU UX AOCTAaTOUHON TOYHOCTW.

X2.4 B HekoTopbIx Npubopax nporpaMmHoe obecneveHne, perynupylowiee TemnepaTtypy, permctpupyeT Temnepa-
TYpy BO BpeMsi UCrbiTaHusA. B apyrnx npubopax gatumk, NOAKNIOYEHHbIN K NEHTOYHOMY CaMONMUCLY, MOXET PEMCTPUPO-
BaTb MpeBblleHne JOMNyCTMMbIX 3HAYEeHUW OTKMOHEHUA TemnepaTypbl, ykasaHHoro B Tabnuuax X1.1 n X1.2
npunoxexus X1, n BBOAUTL COOTBETCTBYIOWMNE NONPABKU.

X2.5 TMpoeepsitoT, UTO6LI Nporpamma NpeagBapuTENbHOTO HarpeBaHua Ao temnepartypsl 80 °C npogomkanach He
MeHee 2 Y. B npoTMBHOM criyuae NpoBOAsT KOPPEKTUPOBKY COrNacHo PyKOBOACTBY NONb30BaTENs nu o6pallaioTcs K uaro-
ToBMTENO Npubopa.
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Mpunoxenne OA
(cnpaBoyHoe)

CBefeHUs 0 COOTBETCTBUMN MeXrocyaAapcTBeHHbIX CTAHAAPTOB CCbINMTOYHLIM CTaHOapTam

Ta6nuuya OAA

0603Ha4YeHne 1 HAMMEHOBaAHNUE CCbINIOYHOTO CreneHb 0603Ha4YeHne n HauMeHoBaHWe
craHaapra COOTBETCTBUS MEXrocyJapCTBEHHOro cTaHaapTa

*

ASTM D 3829—12 CraHgapTHbii METOA NPO- —
rHO3MPOBaHWA NPeaenbHON TemnepaTypbl NPo-
KauMBaeMOCTH MOTOPHOro macna

ISO/IEC 17025:2005 O6wme TpeboBaHnA K IDT MOCT UCO/M3K 17025—2009 O6wwme Tpe-
KOMMNETEHTHOCTU UCNbITATENbHBIX U Kanubpo- 60BaHKUs K KOMNETEHTHOCTU UCNbITATENbHBIX U
BOYHbIX nNaGopatopun KanmbpoBoyHbIX NaGopatopui

ISO Guide 34:2009 O6wume TpeboBaHUA K KOM- — *

NETEHTHOCTU NPOU3BOANTENEN ITANOHHBIX Ma-

Tepuanoe

ISO Guide 35:2006 CtaHgapTHble obpasupl. —
O6wue n cTatncTMYeckne NPUHUMNGI aTTecTa-
umn

* COOTBETCTBYIOWUN MEXIOCYAAPCTBEHHBIN CTAHQAPT OTCYTCTBYET. [10 ero yTBepaeHus pekomeHayeTcs Nenorb-
30BaTh NEPEBOA HA PYCCKMI A3bIK 4aHHOrO cTaHgapTa. MepeBoa gaHHoOro craHgapTa Haxoautes B PegepanbHOM UH-
hopMaLUCHHOM HOHAE TEXHUUECKMX PEFNamMeHTOB U CTaHAAPTOB.

MpwumeyaHune— B HacTosAwei Tabnuue ncnonb3oBaHo cneayowee yecnoBHoe 0603HaueHne cTteneHn cooTee-
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