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M E X T OCUY A APCTUBETHH®bB W CTAHAOAPT

MACJ/TA MOTOPHBbIE
MoToa onpegeneHus npegena TEKyYeCTU U KaxyLenca BA3KOCTM Npu HU3KOW Temnepartype

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

fata eBefeHns — 2016—07—01

1 06nacTb NPYMEHeHNs

1.1 HacTosiwuii cTaH4apT ycTaHaB/MBaeT MeETO OnpefesieHus npefena TeKyyecTu U Kaxyllelica
BSI3KOCTM MOTOPHbIX Maces Noc/le OXJ1axXAeHNs C Peryinpyemoli CKOpocTblo B TeYeHne He MeHee 45 4 o
KOHEYHOW TemnepaTtypsbl UcnbiTaHnsa oT MuHyc 10 °C go muHyc 40 CC. BA3KOCTb U3MEPSIOT NpY HanpsHkeHnn
casura 525 Ma n ckopoctu casura ot 0.4 o 15.0 c-1. YcTaHOBNEHO, YTO BA3KOCTb, U3MepeHHas npu gaHHom
HanpsXeHUn cABuUra, NokasbiBaeT HaW/yULy0 KOPPENSLMI0 Mexay TeMnepatypoii, Npy KOTOPOi BSA3KOCTb
JocThraeT KPpUTMYECKOro 3Ha4YeHus, U NpefesbHON TeMnepaTypoil, Npu KOTOPOI MPOUCXOAUT HapylLleHne
npokKa4ynBaemMocCTu.

1.2 HacTosiwumii cTtaHgapT npefgycMaTpuBaeT ABa MeToAa UcnbiTaHnii — A n B.

Mpu ncnbiTaHUy Mo MeToay A ANA KOHTPO/IA TeMMepaTypbl NCMOMb3YHT NPUH0PbLI C COBPEMEHHbLIM Tep-
MO3NEKTPUYECKUM UK NPAMbIM OXnaxaeHuem. MNpu ncnbitaHum no Metogy B MOXHO ncnonb3oBaTb NpUGOPbI
no mMetoay A unu Nnpuéopsbl, oxnaxgaemble LUPKYINPYIOLWLUM METaHOMoM.

1.3 ina meToga A MpeuusrMoHHOCTb YyCTaHOB/eHa B Anana3oHe HanpsbkeHuit oT 35 go 210 MNa v gnana-
30HE Kaxyueiics BA3kocTh oT 4300 go 270 000 mMa mc. MOXHO Takke onpeaensTs 60M1ee BbICOKME 3HAYEHUS
TeKy4YecTu 1 BA3KOCTU.

1.4 HactosAwmin cTaHgapT MOXHO UCMOMb30BaTh A1 UCMbITAHWSA HEUCNO/Ib30BaHHbIX Macen u oTpa6o-
TaHHbIX Macen Ans An3enbHbIX U KapbopaTopHbIX ABuratenein. Bo3aMoXHOCTb pacnpocTpaHEHUs] HACTOALLEro
MeTo4a Ha Apyrue HedpTenpoayKTbl He yCTaHOBMEHA.

1.5 3HayeHus, ycTaHOBNEHHble B eAnHuLax cuctembl CU. cuntaloT cTaH4apTHBIMU.

15.1 EpuHuueli naMepeHus BSI3KOCTM B HacCTOAWEM CTaHAapTe SABASETCA MWAAUnackasb-CeKyH-
pa {mlMa c). B ckobkax ans uHopmauuy npusefeHa akBMBaneHTHasa eanHuua — caHtunyas (cll).

1.6 B HacTOSiLLEM CTaHAApTe He MpeAyCMOTPEHO pacCMOTPEHNe BCEX BOMPOCOB obecneveHns 6esonac-
HOCTW. CBAA3aHHbIX C ero npumeHeHveM. onb3oBarteslb HACTOSALLEro cTaHjapTa HeceT OTBETCTBEHHOCTL 3a
yCTaHOBJIEHNE COOTBETCTBYIOLLNX NPaBua No TEXHWKEe 6€30MacHOCTM N OXpaHe 3[0p0Bbs, a Takke onpeaens-
eT uenecoobpa3HoCTb NPMMEHEHUS 3akoHoAaTe IbHbIX OFPaHMYEeHUiA nepes ero Ncnosib30BaHUeM.

2 HopmaTunBHbIe CCbIIKK

B HacToAaweMm ctaHgapTe Ucnosib3oBaHbl HOPMATUBHbIE CChIIKM Ha cnegyloliune ctaHgapTtbl. Ana aatu-
POBaHHbLIX CCbIJIOK MNPUMEHAIOT TOJIbKO YKa3aHHOe 1M3gaHne CCblJIOYHOro CTaHaapTa, ANn4 HegaTupoBaHHbIX —
nocnegHee unsnaHne (BKﬂ}O‘-IaFI BCe |/|3meHeva)12

21 CrtaHpgapTbl ASTM

ASTM D 3829. Standard test method for predicting the borderline pumping temperature of engine oil
(CTtaHAapTHbI MeTog, NPOrHO3MPOBaHUA NpeAesibHOV TemMnepaTypbl NPOKayYBaemMoCT MOTOPHOTO Macsna)

Ccbinkn Ha ctaHaapTbl ASTM MOXHO YTOUHUTL Ha caiite ASTM wwv.astm.org unum B cnyx6e nogaepxkn KnneH-
ToB ASTM service@astm.org. a Takke B UH(hOpMaLIMOHHOM TOME eXerofHoro cbopHuka ctaHgaptos ASTM.

M3paHue oguynansHoe
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ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories (O6-
Lwme TpeboBaHUs K KOMNETEHTHOCTU UCNbITATE/bHbIX U KaNM6POBOYHbLIX nabopaTopuii)1l>

ISO Guide 34. General requirements for the competence of reference material producers (O6wue Tpe-
60BaHNA K KOMNETEHTHOCTM NPOU3BOANTENEN ITANIOHHbIX MaTepunanos)ll

ISO Guide 35, Reference materials — General and statistical principles for certification (CtaHgapTHble
obpasubl. O6Lme 1 cTaTUcTUYeckme NpPUHUMNbLI arTectauyum)il

3 TepMmuHbl 1 onpeaeneHns
B HacTosiLieM cTaHAapTe NPUMEHEHbI CNeayoLMe TEPMUHbI C COOTBETCTBYHOLWMMI ONpPeaeneHNsIMU:

3.1 Obwwne TeEpPMUHBI

3.1.1 kaxyuiascsa BA3KOCTb (apparent viscosity): BA3KocTb, onpefesieHHas no HacTosiemy MeToay.

3.1.2 HbIOTOHOBCKOE Macno nnum xunakoctb (Newtonian oil or fluid): Macno wnm xugkocTb, KoTopas
npu 3a4aHHON TemnepaType UMeeT NOCTOSHHYI0 BSA3KOCTb NPU BCEX CKOPOCTSAX U HANpshKeHUAX cABura.

3.1.3 HEHbIOTOHOBCKOE Macno unum xunakocTtb (non-Newtonian oil or fluid): Macno nnu XMakocTb, BA3-
KOCTb KOTOPOW Mpu 3afaHHoli TemnepaType N3MeEHSeTCA B 3aBUCYMOCTMN OT CKOPOCTU U HaNpshKeHWs casura.

3.1.4 ckopocTb caBura (shear rate): FpagneHT CKOPOCTY B MOTOKE XWAKOCTU. [IN5 HBIOTOHOBCKOM XUA-
KOCTW. HaxoAsllencs B poTauyoOHHOM BUCKO3MMETPEe, HanpsXeHne capura U3MepstoT Ha NOBEPXHOCTW BHY-
TpeHHero uunnuHapa (cm. 6.1), He yunTbiBas kpaesble adhdekTbl. CKOPOCTb CABUra Ha NMOBEPXHOCTU POTO-
pa Gr. c-1, BbIUMCAAOT Mo hopmyne

2(07)*,2
(») 1
a? - 2.2
nnn
4(*)A?
@
roe £2— yrnosasi CKOpoCTb, pag/c;
A5 — pagnyc ctatopa, Mw;
Rr— paguyc potopa, Mwm;
t — Bpems ogHoro o6opoTta poTtopa, C.
[lns koHkpeTHoro npmbopa, npusegeHHoro B 6.1.1.
G,=63/1 (©)]

3.1.5 HanpsxeHue casura (shear stress): OTHOLIEHWE KPYTSALLETo MOMEHTa, NPUIOKEHHOO K poTopy,
K N10LWaaM noToKa XWAKOCTU. /151 pOTaLMOHHOIO BUCKO3MMETPA MOBEPXHOCTb POTOpa SBASETCS NoWanbio
casura (Nnowansblo noToka XuaKocTu)

=981 M(RO+/?,) 10®. ()

0 1)
2(n)RF/7 ? w

roe Tr— KpyTALWMIA MOMEHT, NPUNOXEHHBIN K poTopy. H  Mm;
M — npunoxeHHaa macca, T;
RO — paguyc Bana, Mm:
A, — pagnyc CTpyHbl, MM;
Sr— HanpseHune cagura Ha noBepxHocTu potopa. Ma;
H — abicuia potopa, mMm.

1 AocTynHbl B MexayHapoaHol opraHmsaumm no ctaHgaptusaumm (ISO), 1 rue de Varemb6. Case postale 56. CH-
1211. Geneva 20. Switzerland. http://www.i80.ch.
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[na BUCKO3MMETPOB C pasmepamu, npuBefeHHbIMN B 6.1.1.

TF* 31,7 M «10-*, (6)
Sr=3.5 M. @
3.1.6 BA3KOCTb (viscosity): OTHOLEHME MPUNOXEHHOTO K XUAKOCTU HaNpPshXeHus caBura K CKOpocTu

cagura (MHorAa ero HasblBaloT KO3(hMLMEHTOM AUHAMUYECKON BA3KOCTM), KOTOPOe ABMSETCA nokasarenem
CONPOTUB/IEHUS XUAKOCTN TeyeHuto. B cucteme CU egnHuueldi AnHaMmMyeckoin BA3KOCTW SBNSETCA nackasb-
cekyHga (Ma c). CaHtunyas (cl) paBeH ogHol MunaMnackanb-cekyHae (MMa c).

3.2 TepMuHbI, xapaKkTepHble /19 HacTOsAWero ctaHgapTa

3.2.1 kannbposoyHble macna (calibration oils): Macna, ucnonb3yemble Ans Kanmbposku npubéopa npu
onpeAeneHnn 3aBUCMMOCTU KaxyLLeincs BA3KOCTM OT CKOPOCTU cagura. KannbpoBouHble mMacna, aBnsioLme-
CA B OCHOBHOM HbIOTOHOBCKUMW XWAKOCTSAMU, JO/KHbI COOTBETCTBOBATL 3TA/IOHY HALMOHAIbHOTO MHCTUTYTa
mMeTposorun. KannbpoBoyHble Macna crnegyeT nony4vaTb y NOCTaBLMKOB 060pyA0BaHUS, COOTBETCTBYOLNX
TpeboBaHuaM ISO Guide 34. ISO Guide 35 un ISO/IEC 17025. BA3KoCTb KalMbpOBOYHbLIX Macen npu Temne-
patype muHyc 20 GC npubnunsmtensHo coctaBnseT 30 Ma «c (30 000 cl). npu TemnepaTtype muHyc 25 °C —
60 Ma «c (60000 cr).

3.2.2 nocTtosiHHan aveiikn (cell constant): OTHOLWEHME BA3KOCTU KannbpOBOYHON XUAKOCTU K BPEMEHM,
HeobxoaumMoMy A9 NepBbIX Tpex 060pOTOB poTopa.

3.2.3 ucneiTtyemoe macso (test oil): /llo6oe Mmacno, KaxyLLytocs BA3KOCTb U Npefen TeKy4yecTn KoTopo-
ro onpegensioT no HacTosAWeMy MeToay.

3.2.4 Hencnonb3oBaHHOe Macno (unused oil): Macno, He ncnonb3oBaHHOE B paboTatoLem asurartene.

3.2.5 otpaboTaHHoe macno (used oil): Macno, ncnonb3oBaHHoe B paboTaloLlem gsurartene.

3.2.6 npenen TtekydecTu (yield stress): HanpshkeHue cagura, Tpebyemoe AN Havana tedeHus. Onsa
BCEX HbIOTOHOBCKMX W MHOTMX HEHbIOTOHOBCKUX XWUAKOCTEN npefen TekydyecTu paseH Hynio. Mpegen Tekyue-
CTU MOTOPHOTO Mac/a 3aBMCUT OT CKOPOCTU OX/IAXAEHUSI Macna npu HU3Ko Temnepartype, BpeMeHU Bbliaep-
XUBaHWA 1 Temneparypsbl.

4 CyuwHocTb mMeToda

4.1 O6pazel, MOTOPHOTO Macna BblAEPXUBAIOT Npu Temnepatype 80 °C. 3aTeM Ox1axzalT c 3anpo-
rPaMMMUPOBAHHOR CKOPOCTbIO [0 KOHEUHON TeMnepaTypbl UCTbITAHUA U BbIAEPXMBAIOT B TEYeHUe YCTaHOB-
NIEHHOTO BpeMEHU. [1na onpefeneHns npefena TEKYYecTu K Basy poTopa NpUKIaabiBaloT Cepuio yBenmun-
BaIOLLMXCA KPYTALLMX MOMEHTOB A0 MOSIB/IEHUs BpalleHusi. Kaxyluylocsi BA3KOCTb o6pasla onpesensiioT no
MaKCUMa/lbHOMY 3HAYEHWIO KPYTSLLEro MOMEHTA.

5 HasHauyeHue n npumeHeHue

5.1 CKOpOCTb M NPOAO/IKUTENBHOCTb OX/1aXAEHUA MOTOPHOro Macsia MOryT B/IUATbL Ha npefen Teky-
4ecTu U BA3KOCTb. 0 HacTosWeMy cTaHAapTy CBexee MOTOPHOe Macso MeAJ/IeHHO OX/axgalT B guana-
30He TeMneparyp, B KOTOPOM MPOUCXOAUT KpUcTanamsauusa napatuHoBbIX Yr1eBOA0pOA0B, 3aTEM CpaBHU-
Te/IbHO GbICTPO OXNAXAAKT A0 KOHEYHOW TeMnepaTypbl UCNbITaHUS. MonyYeHHble pesynbTaTbl UCNbITAHWIA
MOXHO MCMNO/b30BaTh A9 NpeaBapuTenbHOW OLEHKM MOTOPHbLIX Maces C U3BECTHbIMU XapakTepucTukamu,
KOTOpble NpW aKcnayaTaunum MOryT NpuBecTU K OTKasy M3-3a OTCYTCTBMA Npokaynmsaemoe™1* Macna c 3a-
(PMKCMPOBAHHBLIM OTKA30M MpW 3KCnayaTauumn UCMbITbiBaAM 06bIYHO Npu Temnepatype MuHyc 25 °C. MNpeg-
NoNIOXKMTENbHO OTKa3 MpuW 3KcnayaTauuum Macna npoucxoaun B pesysibTaTte o6pa3oBaHUsi reneobpasHoi
CTPYKTYpbl, NPUBOASALLENA K 3HAUNTEIbLHOMY YBE/IMYEHMNIO NMPEAEeNbHOTO HaNpsXXeHUs caBura n/mnm BasKocTu.

5.2 TemnepaTypHbIii Npouab oxnaxaeHus

521 TemnepaTtypHblii Npounb OXNaXAEHNA Maces, KOTOpble WCMbITbIBAIOT NpW Temnepatype mu-
Hyc 20 eC unn Huxe, npuBedeH B Tabnuue X1.1 npunoxeHus X1. TemnepaTypHblii npoduib oxnaxaeHus,

1* STanoHHble macna ana onpegeneHusa npokaunsaemoe™ (RPO) NeNe 21—29.



FOCT 33155—2014

npuBefeHHbIl B Tabnuue X1.1 npunoxexnmsa X1, ocHOBaH Ha BSABKOCTHbIX CBOWCTBAaX CTaHAapPTHbIX 06pa3LioB
macen ASTM ans onpegenexHuns npokadnsaemoct (PRO). K HUM OTHOCAT Macna ¢ HOpMaslbHbIMU HWU3KO-
TemnepaTypHbIMU PEONIOrMYEeCKMMU CBOMCTBaAMM U Macnia ¢ NpobaemamMn NpokaunBaeMocTyh Npu HU3KUX TeM-
nepatypax (1)—[5]. 3HayeHns TemnepaTtypHbIx npodunein npn Temnepatypax muHyc 35 *C un muHyc 40 °C
OCHOBaHbl Ha oTyeTax ASTM (cm. [6]. [7]).

5.2.2 [na macen, KOTopble UCNbITLIBAIOT NPy TeMnepaTtype MnHyc 15 °C nam muHyc 10 *C. ucnosnb3yoT
Tabnuuy X1.2 npunoxeHus X1. He yctaHoBneHa AOCTOBEPHOCTb YKa3aHHOro TeMnepaTypHoOro npoguns us-
3a OTCYTCTBMSA COOTBETCTBYIOLUUX 3TA/IOHHbIX Macen. Mo3ToMy He yCTaHOB/eHa NPeLM3NOHHOCTb UCMbITaHNA
npy UCMOb30BaHNMN NPOUNA OXNXAEHNS NPy TemnepaType ncnbiTaHna myuHyc 10 BC. TemnepaTypHblil npo-
dvnb. NnpuBeAeHHbIl B Tabnuue X1.2 npunoxeHus X1, nosyyeH akcTpanonpoBaHMeM TemMnepaTypHOro npo-
dmnsa Tabnmubl X1.1 npunoxernns X1 c yyeTom npegnonaraembix 60/see BbICOKMX TeMNnepaTyp NOMyTHEHUS
BA3KUX Maces, UCMbITbIBAEMbIX Npu Temneparypax MuHyc 15 °C n muHyc 10 °C.

6 Annapatypa

6.1 MuHu-poTaunoHHbIn BUCko3umeTp (MRV)

Mpn6op, COCTOALMIA N3 OAHOW NN HECKONBbKMX BUCKO3UMETPMYECKMX ssueek (fanee — A4yeek), ycTaHOB-
NIEeHHbIX B TEpMOCTATUPYEMbI KOPNYC U3 MaTepuana C BbICOKON TeNNoNpOBOAHOCTLIO. Kaxaas Aueiika co-
[epXUT KannbpoBaHHbI POTOPHO-CTATOPHbLIA KOMMNEKT. B BepHei yacTu Bana poTopa Ao/kHa GbiTb pacno-
noxeHa nepeknagnHa foCTaTOYHOW ANUHBI, 4TO6bI chrkcaTopoM (cM. 6.6) o6ecneynTb OCTaHOBKY BpalleHus
B 060MX Hanpas/eHusAX Npy nocnegosartesibHbIX Nosyob6opoTax. BpalieHne potopa obecneumBaeTcs npuo-
YXEHHOW Harpy3koii, AeicTBYIOLLEN HA HEFO Yepes CTPYHY, HaMOTaHHYH Ha Basl poTopa.

6.1.1 fAyeiika MMHU-POTALMOHHOIO BUCKO3UMETPa A0/KHA UMETb pasmepbl, MM:

- AnameTp poTtopa — 17,06 * 0,08;

- ANnHa poTtopa — 20.00 £ 0.14,

- BHYTpEHHU gnameTp s4yelikn — 19.07 + 0,08:

- paguyc Basia — 3,18 £ 0,13;

- paguyc cTpyHbl — 0.1.

6.1.2 Kpblwka suelikn

[na TepmomeTpuyeckn oxnaxgaemMbix NpMO0PoB B BEPXHE YacTy aueiiku pasMmeLlaroT KPbILLKY A8 CHU-
XEHVA nonajaHus B Hee Bo3ayxa. [IByxCTyneHyaTas Kpbillka LUIMHAPUYEcKoi (hopMbl BbICOTOW (38 + 1) Mm
((1,50 + 0,05) groiima] fomkHa GbITb M3rOTOB/IEHA U3 MaTepuasna C HU3KOl TenIonpoBOAHOCTLIO, HanpuMep
TepmonaacTuka, Takoro Kak aleTun-cononumMep, yCTolumBoro K BO3AeliCTBUIO pacTBOpUTeneli 1 BblAepXnsa-
loLLero AnanasoH Temnepartyp no HacToALWeMy CTaHAapTy. AnameTp BEpXHEN CTyNeHn KPbILWKKU JOKEH ObITh
(28 £ 1) mm ((1,10 + 0.05) groiima], AnameTp HxKHen ctyneHn — 19 mm (0.745 arolima) ¢ npefesnbHbIM OTK/0-
HeHVeMm, COOTBETCTBYIOLUM AuameTpy auelikn. MNpegenbHoe OTKOHEHUE 3HAYeHWsa guameTpa HUXKHeR CTy-
NeHN KPbILLKW NO3BOJISET JIETKO YCTAHOBUTL €€ B iueliky, He Kacasicb Basia poTopa. B LieHTpe KpbILWKN J0IKHO
6bITb 0TBepcTHe anameTpoMm (11 + 1) mm ((0.438 + 0,050) aroiima). Ans 061er4yeHnss YCTaHOBKM B BEPXHIOH
YacTb AYelKN KpbILKa f0/DKHA COCTOATb U3 AiBYX NOJIOBUHOK.

6.1.2.1 B npubopax c NpsamMbIM OX/TaXAEHNEM KPBILIKA HE WUCMOMb3YOT, YTOObI He NMpensaTcTBoOBaTb MO-
TOKY XOJ/I0[JHOrO CyXOro Bo3gyxa B CTaTopbl U 3aMOPaX1MBaHuIo.

6.2 Tpy3sbl

6.2.1 [ins n3mepeHus npepgena TekyyecTu ncnonb3ytoT Habop 13 10 rpy3oB maccoii (10.0 £ 0.1) r. OguH
rpy3 siBNsieTcs 0NopoW Ansa Apyrux rpysos.
6.2.2 1nA nsamepeHns BA3KOCTU UCMOMb3YIOT rpy3 maccoii (150.0 + 1.0) r.

6.3 Cuctema KOHTpOa Temnepartypbl

PerynupytoT Temnepatypy 6/10Kka MUHWU-POTALMOHHOIO BUCKO3UMeTpa B COOTBETCTBUM € Tabnuuein X1.1
nnn X1.2 npunoxexua X1.

6.3.1 Perynatop Temneparypbl

PerynaTtop TemnepaTtypbl SBSETCSA BaXHOW feTablo B HACTOALWEM MeTode, TpeboBaHua K perynaropy
npuBefeHbl B MpUIoxXeHne X2.

6.3.2 TemnepaTypHblii npocunb

TemnepaTypHbIii npodnab NprBedeH B Tabamuax X1.1 n X1.2 npunoxexmsa X1.
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6.4 TepmomeTpbl 419 U3MepeHua TemnepaTypbl 6/10ka

Vcnonb3yloT Ba TEpMOMETPA CO c/eAylWwummn guanasoHamm: oanH — oT 70 °C go 90 SC ¢ ueHoli Haw-
MeHbLlero genenus 1 °C, gpyroin — ot nac 5 °C o mMuHyc 41 °C c ueHoil HaumeHbluero genenus 0.2 °C.
[nsi usmepeHns TeMnepaTypbl MOXHO NMPUMEHATb ApYyrue TEPMOMETPUYECKME YCTPOCTBA C 3KBUBANIEHTHBIMMN
TOYHOCTbI M paspellalLeil cnocobHOCTbI0, Hanpumep LudpoBbie YCTPOCTBA, UCNO/b3YHLLMe Pe3ncTuB-
Hbll faTunk Temnepatypbl (RDT) nnn TepMUCTOPHBIA AaTuuK.

6.4.1 CnepnyeT cobnogats OCTOPOXHOCTb NPU NMPUMEHEHUN TEPMOMETPUYECKUX YCTPOACTB B METaIU-
YECKOM KOXYXe, T. K. KOXYX MOXEeT McKaxaTb nokasaHus Temnepartypbl. bblsio ycTaHOB/IEHO, UTO TepMOMETPU-
yeckue ycTponcTea B META/I/IMYECKOM KOXYXEe MOKa3blBaKT TeMnepaTypy obpasua Bbile (hakTuyeckoi, 4to
06bIYHO BbI3BAHO TEMNJIONPOBOAHOCTLIO MeTaNNa, HO BO3MOXHbI U Apyrne NpuymHbI.

6.5 NMopgaya cyxoro rasa

ONs yMeHblIEHNs] KOHAEHCALMM BNarn B BEPXHIOK 4YacTb npubopa nogarT Ccyxoli oTunbTpoBaH-
HbIW ras.

6.5.1 [1ns TEPMO3NEKTPUYECKN OX/1aXAAEMbIX NPUGOPOB C KPbILLKAMW MCTOYHUK CYXOro rasa npucoeau-
HSIIOT K KpblLLKe kopryca. MNMogaya Cyxoro rasa npekpawiaeTcs npu yaaneHumn KpbIwKu.

6.6 dukcartop

YCTpOIiCTBO ANS yAepxXuBaHus poTopa OT NpexeBpeMeHHOro npoBopaynBaHus, CNoCco6HOe OCcTaHo-
BWTb POTOpP Ha 6anxkalileM nonyob6opoTe npy B3aMMOAENCTBUN C ero nepeknagnHoin.

7 PeakTuBbl N MaTepuassbl

7.1 HbIOTOHOBCKOE Mac/0 C HU3KOI TeMnepaTypoii NOMYyTHEHUSA U BA3KOCTbo NpubnnsmutensHo 30 Ma ¢
(30 000 cI) npu Temnepatype muHyc 20 °C ana metoga B nnam 60 Ma «c (60 000 cl1) npu TemnepaTtype MUHYC
25 °C gna metofa A ANs KaIMGPOBKN BUCKO3MMETPUYECKON sueliku.

7.2 MeTaHonN

Ans oxnaxgatowmx 6aHb HEKOTOPbLIX NPUGOPOB MOXHO UCNONb30BaTh MMEIOLWMICA B NPOJaxkKe Uimn Tex-
HWYECKNA ocyLueHHbIn MmeTaHon. (MpeaynpexaeHne — OrHeonaceH.)

7.3 PacTtBopuTenb macna

MOXHO NPUMEHATb MMetoLLMecs B NPojaxe rentaHbl UK aHas1I0TMYHblE PacTBOPUTENN, ncnapsioLwmecs
6e3 ocTtatka. (MpeaynpexgeHne — OrHeonacHs.l.)

7.4 AueToH

MOXHO NpUMEHATb TeXHUYECKUii aueToH, ucnapsawwuiica 6e3 octatka. (MpegynpexaeHne — OrHeo-
nacex.)

MeTopg A

8 OT60p Npob

8.1 [ns vcnblTaHUii NCNONb3YT NPeACcTaBUTENbHLIA 06pasel, UCMLITYeMOro Macna, He coaepxaliuii
B3BelUeHHble TBepble BellecTBa W Bogdy. Ecnv obpasel, HaxofsLmiicst B KOHTeliHepe, UMeeT TeMnepaTypy
HUXE TOYKM POChbl BO34yXa B MOMELLEHUN, EFO NEPES OTKPLITUEM KOHTEIHEPA BbIAEPXMUBAKOT A0 AOCTMXEHUS
TemnepaTypbl OKpyxaioLleii cpeabl.

9 KanmbpoBka 1 cTtaHgapTulayus

9.1 lMpoueaypa kanmbpoBKM

[Onsi npu6opOoB, B KOTOPLIX TEMNepaTypHbIi AAaTUNK He NPUKPEeneH K perynatopy TemMnepaTypsl, Temne-
paTypHblii gaTunk 610ka MRV KanmbpyoT npu NpuKkpensieHHoM perynsitope Temneparypbi.
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9.1.1 MonyyeHHyto TemnepaTypHyto Nonpasky NPOBEPSAIOT A5 TPEX 3HAYEHWNI TeMNepaTypbl, UCNOJb3yS
TEPMOMETP CpaBHEHUS, yKa3aHHbI B 6.4.

9.1.2 Mpu kannbpoBke BO BCeX AYelikax AO/MHKHO 6bITb N0 10 CM3 UCNbITYEMOr0 Macsna, yCTaHOB/EHHbI
poTop W MpY Heo6XOAMMOCTU YCTaHOB/EHHbIE KPbIWKW. B npubopax ¢ npsambiM oxnaxgeHvem (cm. 6.1.2)
KPbILUKN H« UCMOMb3YIOT.

9.1.3 [1ns NOCTPOEHUs KasIMOPOBOYHON KPMBOI KOMMMEKTa TemnepaTtypHOro faTtuuka C perynstopom
TemnepaTtypbl U3MepslT TeMnepaTypy ¢ MHTepBasioM He 6onee 5 X, Bkoyas Temnepatypy MuHyc 5 °C u
camylo HV3Kylo TemnepaTypy ucnbiTaHns. [poBoAAT He MeHee [BYX W3MEePEeHWUi AN1A KaXA0ro 3HaYeHus Ka-
NMBGPOBOYHOI TemnepaTtypbl ¢ MHTepBanom 10 MuH. PyKOBOACTBO MO KannbposKke NpUGOPOB C HE3aBUCUMbIM
perynaTopoM Temnepatypbl NpUBEAEHO B NPUNOXeHUN X2 (cm. X2.1).

MpumeuaHne 1— Bce 3HaueHus TemnepaTtypbl B HACTOALEM CTaHAapTe OTHOCATCSA K (hakTUYeckoi Temnepa-
Type. He 06513aTe/IbHO NOKa3biBA€MOW NpuGopom.

9.2 OnpeaensoT KaMGPOBOYHYIO MOCTOSAHHYIO KOMOMHaUUW poTop/cTaTop No pesynbTatam fByX UCMbI-
TaHui cTaHJapTHbIX 06pa3LoB BA3KOCTU Npu Temnepartype MuHyc 25 °C.

9.2.1 Kaxpylo sueliky kanmbpyloT ABa pasa. MNonyyaemylo KasmbpoBOYHYIO MOCTOAHHYIO BbIYMCASIOT
no cpeAHeapndmMeTUYECKOMY 3HAUYEHWNI0 pe3ynbTaToB ABYX OnpefeneHwin npu Tpex obopoTtax potopa. Mpu
KanmbpoBKe Aueliky BTOpoe McnblTaHve NPOBOASAT HA HOBOW nNopuuy cTaHAApTHOro obpasua, ounLian aveiky
OT npeapblayLei nopuumn obpasua.

MpumeuaHune 2 — locne kaNMGPOBKM NMPOBEPKY HA COOTBETCTBME KPUTEPUAM, ykasaHHbIM B 9.11, npoBoasT
Of}UH pas.

9.2.2 MNpun KanMbpoBke 1 U3MEPEHUAX BA3KOCTU UCNOMb3YT OAWMH W TOT Xe rpy3 maccoi 150 r. Mpu
KannbpoBKe 1 N3MepPeHnaX BA3KOCTA MOXHO UCMO/b30BaTb PasHble rpy3sbl, €CM Macca Kaxaoro ceptuduum-
poBaHHOro rpysa pasHa (150,0 £0.1) r.

9.3 Kanubposky siuelikn nposogat no 10.1.

MpumeuyaHne 3 — [lepes yCcTaHOBKOW poTopa B siueliky y6exaalTcs, YTo pOTOp NPsiMOiA, ero NoBEpPXHOCTb
rnagkasi, OTCYTCTBYIOT BMSITMHbI, LapanuHbl U gpyrne gedekTtsl. [is potopa ¢ onopoi B HUXHEN 4acTh KOHel AO/KEeH
6bITb 320CTPEHHLIM W pacnosiaratbCsi MO LEHTPY Bana. HecooTBETCTBYIOWMIA ykasaHHbIM Tpe6oBaHWsIM poTop cnegyet
OTPEMOHTUPOBATL WM 3aMEHUTD.

9.4 Vicnonb3ys B KauecTBe TemnepaTypbl UCMbITaHUsi CTaHAapTHOro o6pasua TemnepaTypHblii npodunb
Ka/IMbpOBKM, yKasaHHbI Ans npubopa (unm npocunb oxnaxaeHus, ykasaHHolli B ASTM D 3829). cnepytoT
WHCTPYKLMM NO 3KcnayaTtaumm npuéopa no 3anycky nporpaMmMbl NPOnNsS OXNaxaeHns.

MpuMmeyaHune 4 — Mpu NCNONB30BAHNU TeMNepPaTypHOro NPous Kaniu6poBKK 3a OAMH A€Hb MOXHO onpeje-
NUTb MOCTOSIHHbIE ABYX siYeek.

9.5 MNomeLuaoT TepMOMETP B KOXYX. ICMO/b3YIOT OAHO 1 TO e NOM0XKEHNEe KOXyXa [N BCeX U3MePEeHI.

9.5.1 MNMomeLLaT TEPMOMETP B KOXYX HE MEHEe YeM 3a 14 40 NPOBEAEHUSI UCMbITAHWIA.

9.6 MNocne BbINONHEHNA TemnepaTypHOro Npoduaa NPoOBEPsT COOTBETCTBME KOHEYHOW TemnepaTypbl
ncnbiTaHUA 3afaHHol TemnepaType kanmbpoBku € TOYHOCTbIO A0 + 0.1 X . KoHeuHyto TemnepaTypy ucnbiTa-
HVA NPOBEPSIOT C NOMOLLLIO TEPMOMETPA B KOXYXe HE3aBMCUMO OT perynstopa Temneparypsbi.

9.7 BbINONHAIOT cnefyloLyto npoueaypy ANS KaxX40W AYeiiku, HaunHaa cnesa.

9.7.1 BbipaBHMBAIOT LLKVMB OTHOCUTE/ILHO Basia poTopa B siuelike.

9.7.2 3aKkpennsawT CTPYHY Ha CUHXPOHU3MPYIOLLLEM KONece.

9.7.3 MNopaBelunBatoT fepxaTenb ¢ rpy3om Maccoli 10 r (o6was macca 20 r) Ha CTpyHy.

9.7.4 YpansioT cdukcatop.

9.7.5 Kak Tonbko nepeknagvnHa nepectaHeT yaepxunsarbcs (hnKcaTtopom, CHoBa BCTaB/IAOT €ro. YTo no-
3BO/INT OCTAHOBUTb BpaLleHne potopa NpubansuTesnisHO Ha nonyo6opoTe.

9.7.6 CHumatoT gepxaTenb rpysa c rpy3om maccoin 10 r co CTpyHbl.

9.7.7 MopagelnBaT Ha CTPYHY rpy3 Maccoit 150 r.

9.7.8 YpansT dmkcatop 1 nocse 0CBO6GOXAEHUSA poTopa BK/IOYatoT TaiMep.

9.7.9 OnpegensoT BpeMs Tpex 060poToB poTopa.

MpuMmeuyaHne 5— B HeKOTOpbIX NpuGopax Bpems n3mepsieTcs aBTOMaTUYECKH.

9.7.10 Mocne Tpex 060pOTOB BCTABAAT (hKCaTOp M YAANSAOT Py3 CO CTPYHbI.
9.7.11 PernctpupytoT Bpemsi Tpex 060p0oTOB U HOMEP SYelKu.
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9.8 MoBTOpsAtOT NpoLueaypbl No 9.7.1—9.7.11 Ana Kaxaoi AYelikn B NopsaKe UX HOMEPOB.

9.9 MoBTOpPSAIOT Npoueaypsl Mo 9.3—9.8 ANA NosyYeHUss BTOPOro Habopa KaMbpoBOUHbIX AaHHbIX.

9.10 KanubpoBOYHYI MOCTOSHHYI A8 KaXAoi syelikn (kombuHauum potop/ctaTop) BbIYMCASKOT N0
cnegylowmnm dopmynam

<=(f,+1,)/2; 3)
C =nft, 9)

roe  t— cpefgHeapudmMeTuyeckoe 3HaYeHMe BpeEMeHU Tpex 060poToB poTopa, C;

f, — Bpems Tpex 060pOTOB poTopa ANA NepPBO KaTMOGPOBKYU, C;

« — Bpems Tpex 060pOTOB poTopa A1 BTOPOI KanMbpoBKy, C;

C — nocTosiHHaA s4Yeliku;

N — BA3KOCTb CTaHAapTHOro Macna npu TemMnepaType ucnbeitaHus. mia mc (cll).

9.11 lMocne onpefeneHns NOCTOAHHbIX KaMOPOekn NPOBEPSAIOT Ha/lMume s4elikn, y KOTOpoli MOCTOSH-
Has KanubpoBKM OT/IMYaeTcs 6onee yem Ha 4 % OT cpefHeapupMeTNYecKoro 3HaYeHnss NOCTOSHHbIX BCEeX
AYeeK UK ecnn pasHuoTb Mexay f, 1 2 ana noboli sueitkn 6onee 4 % oT cpegHeapMMeTUYECKOro 3HaveHns
f, nf2. Mpy HeCOOTBETCTBMM 3TUM KPUTEPUAM OAUH MK 06a pesynbTarta crefyeT cuntarb HeJOCTOBEPHBLIMU.
Ecnv ykasaHHble KpUTepuu He BbIMOJIHAKOTCS, MPOBEPSIOT POTOP TaKoW AYEWku Ha Hamuve NoBpexAeHui,
npu HEOH6XOAMMOCTU ero PEMOHTUPYIOT UM 3aMEHSAIOT 1 NOBTOPSIOT Ka/IMGPOBKY.

9.12 Ecnv CKOPpeKTUpOBaHHbIe 3HAYeHUs TemnepaTtypbl perynsaropa n TepMoMeTpa OTKNOHATCS 60-
fiee yem Ha npegesibHoe oTkNoHeHne +0.1 °C, ncnosb3yoT NpoLeaypy No X2.2 NpuioXeHusa X2 ana yctaHoB-
NIEHUA NPUYVHBI OTK/IOHEHUSA U NPOBOAAT KOPPEKTUPOBKY.

10 V3mepeHUue npegesna TEKYUECTU U KaxyLLeincs BSA3KOCTH

10.1 MoproTtoBka o6pasua u syelikm

10.1.1 Mpun HeobxoaMMOCTH ouyumLLaloT sueliky no 10.7.

10.1.2 B kaxay uncTyo siveliky nomeutatoT no (10,0 £ 0,2) cm3 o6pasya UcnbITyeMOro mMacna.

10.1.2.1 B kaxaylo s4eiiky ¢ 06pas3Lom ycTaHaB/iMBalT poTop. [Mpu HECOOTBETCTBMM KO/M4ecTBa 06-
pasLoB KOIMYECTBY SAYEeK KaxkAyl HENCNOb3yeMYIO SUeliky 3anoHAT TUNOBbIM Mac/ oM.

10.1.3 3anofiHeHMe ss4Yeikn Macsiom

B kaxpaylo f4yeiiky ¢ UCMbITyeMbIM Mac/ioM ¥ TUMOBbLIM Mac/ioM ycTaHaB/MBalOT pPOTOp M pasMeLlialT
BEPXHIOI OCb BpaLLleHus.

10.1.4 MNpu HEOBXOAMMOCTM YCTaHABMMBAKT KPbIWKN Ha BCE s4Yeliku, BKIOYas A4elikn C TUMOBbIM
Macsiom.

10.1.5 B Kaxay'o s4veiiky, Kpome Hemcnonb3yeMsbix, NOBEPX NepeknafrHbl Bana potopa nomeLlatT net-
N0 U3 CTPYHbI HOMUHANBLHON A/IMHON 700 MM. 3aKpennisioT CTPYHY C rPy30M HEGO/bLLOW Macchl, NPUKPENIeH-
HbIM, HanpyMep, 60/bLUION CKPEenKoi ANns GyMar, Ha CUHXPOHU3MPYOLLEeM Koslece. HamaTbiBaloT CTPYHY Ha Ban
[0 Tex nop. Noka oHa He ByAeT cBMcaTb NpMMepHO Ha 100 MM HKe Koneca. He gonyckaloT nepexnectbiBaHns
BUTKOB NPV HaMOTKe.

MpumevaHne 6— CTpyHbl MOXHO NpefBapuTelbHO HaMoTaTb Ha Basibl POTOPOB A0 UX ycTaHoBKM no 10.1.3.

10.1.5.1 YcTtaHaBnusalT hukcaTop AN NpefoTBpalleHns BpalleHns poTopa.

10.1.5.2 Pa3wmeLLaloT OCTaBLUYKCS YacTb CTPYHbl HA ONOPHOI NaacTuHe, NO3BONAA CTPYHE CBUCATb 3a
NNaCTUHOWA.

10.1.5.3 MNoBTOPSIOT NpoLeaypbl NOAroTOBKM BCeX sveek ¢ obpasuamm no 10.1.5—10.1.5.2.

10.1.6 YcTaHaBNMBAIOT KPbILLKY KOXyXa Haj syeikamu.

10.1.7 MopatoT Cyxoii ras3 K KpbILLKe KOXYyxXa, kak ykazaHo B 6.5. YcTaHaBMBaKT pacxo Cyxoro rasa npw-
6nm3nTensHo 1 om3y. Mo Heo6X0AMMOCTM YBETMUMBAIOT UM YMEHbLLAIOT Pacxog Cyxoro rasa Ana CHKeHUs
o6pasoBaHnNs Haslean v KOHAEeHcauuy Bnarm BOKpyr aueek.

10.2 BblbrpatoT Nnpothunb oxnaxaeHus ans 3afaHHon TeMnepartypbl UCMbITAHUS U CNeAYT MHCTPYKL M-
AM K npnbopy Ans 3anycka nporpammsl. B Tabnuue X1.3 npunoxeHna X1 npvBefeHbl HOMUHaNbHbIE 3HAYe-
HVS BPEMEHW 4715 [OCTVXXEHUSA KOHKPETHON TemMnepaTypbl UCNbITAHUS.

10.3 MNMomeLaloT TepMOMETP B KOXYX He MeHee yem 3a 14 40 3aBeplUeHus UCMblTaHusA. Mcnonb3yoT
ANA BCeX U3MEPEHUI OAMH W TOT e KOXYX, KOTOPbI NPUMEHSAN NPU KanmbpoBKe.
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10.4 Mocne 3aBepLueHUs MporpaMMbl NMPOOUNSA OXNaX4eHNS NPOBEPSIOT COOTBETCTBUE rpaduka 3a-
BMCMMOCTUN TeMMepaTypbl UCMbITAHWUA OT BPEMEHU TemnepaTypHOMy NPodusIio oOXnaxaeHns B npegenax fo-
NyCTUMOTO OTK/IOHEHNS 1 COOTBETCTBME TEMNepPaTypbl UCMbITAHUSA, U3MEPSEMON B KOXYXe, KOHEYHON Temne-
patype ucnbiTaHusa ¢ npefesbHbiM 0TKI0HeHeM + 0.2 °C. O6e NpoBepKM MOXHO MPOBOANTbL aBTOMATUYECKU
C UCMO/Ib30BaHNEM KOHTPOJIbHOrO MPOrpaMMHOro obecneyveHns, BKIIOYEHHOIO B HEKOTopble Nprbopbl. KoHeu-
HYl0 TemnepaTypy UCMNbITaHWA NPOBEPSAIOT HE3aBUCUMO OT perynaTopa Temneparypbl. Ecnv npu nposeeHun
OBYX nocnefoBartesibHbIX UCMbITAHUW KOHeYHas Temnepartypa UCMbiTaHua MNpesblllaeT 3afaHHoe 3HaveHue
6o0nee yem Ha 0.1 °C. TemnepaTypHbIil faTuuk cnegyet NOBTOPHO kKanmbposatb no 9.1.

10.5 Ecnu TemnepaTtypHbIii Npouab HaxoAMTCA B Npefenax fonycka, NpoBoAAT N3MepeHus, B NpOTyB-
HOM c/lyyae ucnblTaHne npekpalalT 1 MOBTOPHO Ka/iMbpyroT perynatop temnepatypsbl no 9.1.

10.6 NIsmepeHune npegena TeKy4ecTu U BA3KOCTU

10.6.1 Mepef NpoBeLEeHNEM U3MEPEHUIA CHUMAIOT KPbILLIKY KOXYxXa npubopa.

10.6.2 OnpepeneHue npegena TeKyyecTn

Vcnonb3yloT nooyepefHO NPUBEAEHHYIO HUXE Mpoueaypy AN Kak4oW AYeilkn, HauuHaa c KpaiiHel ne-
BOW 1 Nponyckasi HENCNosib3yeMble SUeliku.

10.6.2.1 BbipaBHUBAIT LUKMB OTHOCUTE/IbHO Basia poTopa siueiku.

10.6.2.2 3akpennsT CTPYHY Ha CUHXPOHU3MpPYIOLLEM Konece.

10.6.2.3 MogBelwBaoT gepxartesb rpy3a maccoii 10 r Ha CTpyHy.

10.6.2.4 ina npubopoB Cc aBTOMaTUYECKMM U3MEPEHNEM BPEMEHU BK/OUAKT TaliMep oTcyeTa BpeMeHU
n ypansoT dukcatop. MNpu pyyHOM M3MepeHUn BPpeMEHW HauMHalT OTCUET BPEMEHW cpasy nocse yaaneHus
hukcaTopa.

10.6.2.5 OTmMeyaloT nepemMelleHne nepeknagunHbl 6onee yem Ha 3 MM 3a 15 ¢ (3 MM cocTaBnslOT Npu-
6113NTeNbHO fBa AnameTpa nepeknagunHbl). MoXHO cnefuTb 3a NnepemMeLleHneM OTMETOK Ha CUHXPOHU3NPY-
loLLeM Kosiece, COOTBETCTBYIOLLEM MepeMeLLeHNio KoHLa nepeknanHbl Bana portopa Ha 3 MMm.

10.6.2.6 Ansa BM3yanbHOro HabNlOAEHUS MOXHO UCMOMb30BaTh JaTUNKN ABVKEHNUSA C 3N1EKTPOHHBIM Un
MexaHW4ecKvM YCTPONCTBOM OTcyeTa BPeMEHW, NPUCYTCTBYIOLME B HEKOTOPbLIX Npubopax.

10.6.2.7 Ecnn noBopoT poTtopa no 10.6.2.5 npesbiwaeT 3 MM 3a 15 ¢. yaanaioT Bce rpysbl Maccoit 10 r
C KOHUA CTPYHbI 1 nepexoaaT k npoueaypam no 10.6.3.

10.6.2.8 Ecnu nosopoT poTtopa no 10.6.2.5 meHee 3 Mm 3a 15 ¢, Bblk/IlOYaloT Talimep, NpunogHMMaroT
JepxaTenb rpysa 1 Ao6aBnsaioT K aepxaTesnto eLle oguH rpy3 maccoi 10 T.

MpumeuyaHue 7— lMocne fo6aBeHUs K AepXaTeto LOMNOSHUTE IbHBIX FPY30B MOABELLMBAIOT AEPXATe b BMe-
CTe C rpy3amu Ha CTPYHY ¥ BHOBb BK/OYAIOT TaiiMep, He UCNO/b3ysi DUKCATOP NPU NMPOLO/MKEHUN onpeseneHus npejena
TekyyecTu. Mpu UCNo/Ib30BaHUM NPOrPAMMHOIO 06ECNedeHnst NpuKiagbiBaemMas Macca 4o/hKHa COOTBETCTBOBATL Macce
COrnacHo nporpamme.

10.6.2.9 AkKypaTHO MnojBeluMBatoT Aepxaresib C AOMOMHUTE IbHbIMU TPy3aMu Ha CTPYHY W BKIOYaloT
Tavimep.

10.6.2.10 MosTopstoT npoueaypbl no 10.6.2.8 n 10.6.2.9 0 Hayana BpalleHMsa poTopa nog AeiicTBnem
nofBeLleHHbIX rpy30B. 3aTeM CHUMAIOT CO CTPYHbI BCE Ipy3bl.

10.6.2.11 Ecnu npu cymmapHoii Harpyske 100 r BpalleHvie He MPouCXoauT, PErMcTpUpyIoT npeaen Teky-
yectun 6onee 350 MNa v nepexogat k npouegypam no 10.6.3.

10.6.3 OnpefesieHHO BA3KOCTH

10.6.3.1 AkkypaTHO MoABeLUMBAKOT Ha CTPYHY rpy3 maccoli 150 .

10.6.3.2 Ecnv npu ocBO6OXAeHNV nepeknaanHbl OT hukcaTtopa noABeLleHHbIn rpy3 maccoit 150 r npu-
BOAMT B [ABWXEHWE pOTOp, CHOBAa yCTaHaBNMBaloT (hmkcatop. Mo3BONSAIOT pOTOPY BpallaTbCA [0 KOHTakTa
nepeknaguHbl ¢ ukcatopom, ocTaHaB/IMBaOLWMM BpauieHue. Ecnv He npoucxoAnT 3amMeTHOro BpaLLeHus,
npekpaLlatT UcnblTaHne 1 nepexogAaTt K npoueaypam no 10.6.3.7.

MpumeuaHune 8 — CywecTBylOT Macna c NpejesiomM Teky4yecTu, NPeBbIWAOWNM Npesen TekydyecT npu Bos-
faelicTBuu rpysa maccoit 150 r.

10.6.3.3 Mpy NpUMeHeHWM NPMGOPOB C aBTOMATUYECKOW perucTpauuell BpeMeHU BpaLleHns HauuHa-
0T M3MepeHne BA3KOCTW, BKOYasa Talimep, a 3atem ygansioTt dmkcaTop. Mpy pyyHOM M3MEPEHUN BPEMEHU
BK/IIOYAIOT Talimep cpasy nocne yganeHus dukcaropa.

10.6.3.4 BbiknoyalT Taiimep nocse Tpex 060pOTOB poTopa C MOMEHTa yaaneHus dukcatopa. Ecnm
BpeMs ofHoro obopoTta 6onee 60 c. onpeaensoT BpeMsa TONbKO O4HOro 060poTa.

MpumeyaHne 9— MOXHO aBTOMATMYECKN ONpeaensaTb Bpemsa Tpex 060pOToB.
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10.6.3.5 MNocne 3aBepLueHns Tpex 060poToB (MM 0gHOro 060poTa, ecnim BpemMs npesbiwaeT 60 ¢) CHU-
MatoT rpy3 CO CTPYHbI.

10.6.3.6 PeructpupytoT Bpemsi Tpex 060poToB (MM 04HOro 060poTa) 1 KONNYECTBO AN BbIUMC/IEHUS
BA3KOCTW NO pasgeny 11.

10.6.3.7 Ecnu npy NpuioxeHun rpy3a maccoin 150 r BpalleHunss He NpoucXoauT, ANs AaHHOro obpasua
pe3ynbTaT perucTpupyroT kak «CrmnLKoM BA3KUIA Ans namepeHns» (TVTM).

10.6.3.8 MosTopstoT npoueaypbl no 10.6.2—10.6.3.7 4Na ocTaBLUMXCA sHeeK ¢ obpasuamu.

10.7 Ouunctka

10.7.1 lMocne OkOHYaHUSA U3MEPEHU NoAorpeBaloT NPUGOpP A0 TemnepaTypbl OKpyXarLel cpefsl Unn
HeMHOoro Bbllle. He pekomeHayeTCs NPOBOAUTL OUUCTKY AYeeK npu TeMmnepaType Boiwwe 55 °C.

10.7.2 Mocne pgocTnxeHua Tpebyemoli TemnepaTtypbl O4MCTKM BbINOMHAIOT CriedytoLine npoueaypsbi.

10.7.2.1 YpansioT CTPYHbI, POTOPbI U KPbILLKWA Y NPMO0OPOB C HECbEMHBLIMY AYeiikaMu (Npy UX NCNob30-
BaHUN) 1N nepexogaT K npouedypam no 10.7.3.

10.7.2.2 AnsA npuboOpoB CO CbEMHbLIMU SiYeiikamu cnegyrT UHCTPYKUUSIM M3roToBuUTeneli npubopoB ¢
HeCcbeMHbIMU syelikamun Un yaansaoT ux us npubopa. Yaansemslie aueiiku oumwatot no 10.7.3.

10.7.3 Ouuctka aveek

10.7.3.1 YgansioT 06pasybl Mmacna n3 s4eek, NCnosb3ys BakyyMm.

10.7.3.2 OnonackmBatoT AYeikn COOTBETCTBYIOLMM pacTBOpUTENIEM HEe MeHee Tpex pas nopuusamu no
15 cM3 4na KaxkAoro ononackmeaHusi. 3aTeM OMnosiackuBatoT siUeiikn oAMH pas aueToHOM.

10.7.3.3 YgansioT 13 s4ueek ocTaTku pacTBOPUTENS CUMIBHOW CTPyeld Cyxoro Bo3ayxa wav BakyyMoM Ais
npefoTBpalleHnsa nonajaHus 3arpasHeHunii n3 sosgyxa. (Mpegynpexgenve — Ayelikn NpoayBaloT CUNbHOM
CTPYei YACTOro Bo3ayxa, He CoAepXallero Macno, Bo4y v Apyrve 3arpAa3HeHns, T. K. OHU MOTYT X 3arpsA3HnTb.
Bo3ayx okpyxatoLeii cpefbl 4acTo bbiBaeT 3arpsa3HeHHbIM.)

10.7.4 PoTopbl NPOMbIBAIOT NOAXOAALLMM pacTBopuTenem obpasla 1 3aTeM ocyLuatoT.

11 BbluMcneHne npeaena TEKYYECTN U Kaxyllelica BA3KOCTU

11.1 BbluucnsaoT npegen Tekydectn Y4. MNa. no coopmyne
Y*=3,5M, (10)

rae M — npunoxeHHas macca, Bbi3BaBLIasi BpallleHue poTopa, T.
11.2 BbIUMCAISAOT KaxXyLLytoCs BA3KOCTb Ua, MMa ¢ (c). ucnosb3ys NocTOsiHHY0 BuckosumeTpa C. no

dopmyne
Na=cA 1)
roe C — nocTosiHHasA BUCKO3MMETPa,

t— BpeMsi NosiHbIX 060pOTOB poTopa (OAWH UK TpW) T, C;
I — 4MCO NOJHBIX 060POTOB poTOpa.

12 MpoToKoN UcnbiTaHui

12.1 Kaxyuwiasacs BA3KOCTb U nNpegen TekyvyecTtu

[Ns Heucnosib30BaHHbLIX Macen PerucTpupyloT KOHEUYHY TeMrnepaTtypy WCMbITaHWHA, KaxyLlylcs Bs3-
KOCTb W Mpefen TekydecTu no metoay A.

12.2 Mpepen Tekyyectu

Mpepen TekyvyecTn perncTpupyroT Kak 3HaYeHne Harpysku, npu KOTopom Haboganocs BpatleHne poTo-
pa, Hanpvmep, ecnn BpalleHve Habnwganock npu macce 20 . PErMCTPUPYIOT Kak npefesn TekydecTn meHee
70 Ma (20 r x 3,5). Ecnu poTop He BpalLasics npyu NPUIOXKEHUN cyMMapHoii Macchl 100 T. perMcTpupyoT Kak
npepen tekyyectn 6onee 350 Ma.

MpumeyaHne 10— Ecnm BpalleHWe HabMo4an0Chk NPy NPUIOKEHUN Harpy3ky maccoi 10 r (MMHMMasbHas
Macca), PercTpupytoT kak npeaen Tekydectn meHee 35 Ma. a He O Ma.
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12.3 Kaxyuasca BA3KOCTb

PernctpupytoT cnegyowmum o6pasom:

12.3.1 Ecnm kaxyuwasica BA3KOCTb MeHee 5000 mlMa ¢ (cl1). perncTpmpyoT KaKyLLytCs BSA3KOCTb Kak
MeHee 5000 mlMa «c (cM).

12.3.2 Ecnu KaxyLascsa BA3KOCTb HaxoauTcsa B guanasoHe oT 5000 go 100 000 mlMa e c (c). peructpu-
PYIOT KaXXyLLyCs BA3KOCTb C TOYHOCTbIO A0 100 mMa ¢ (clT).

12.3.3 Ecnn KaxyLiasacs BA3KOCTb HaxoauTes B gumanasoHe oT 100 000 go 400 000 mMa mc (cM). peru-
CTPUPYIOT KaXyLLyCs BA3KOCTb C TOYHOCTbLIO A0 1000 mMa «c (cl).

12.3.4 Ecnmn kaxyuwiasicss BA3KOCTb 60s1ee 400 000 mlMa « c (cM). perncTpmpyoT KaxyLlytocs BA3KOCTb
Kak 6onee 400 000 mMa c (cM).

12.3.5 Ecnv npw npunoxeHun maccel 150 r poTop He BpalwaeTcs 40 faHHOro obpasua, pesynbtar pe-
TMCTPUPYIOT Kak «CAnWKom BA3KuiA ansa nsmeperus» (TVTM).

13 TNpeuymsmoHHOCTb U cMeleHned

13.1 NMpeynsnoHHOCTb

MpeLn3noHHOCTb HACTOALLEro MeToAa UCNbITaHWUi ANS HEWCNOMb30BaHHbLIX Macen yCTaHOB/IeHa No pe-
3ynbTatam CTaTUCTUYECKOro aHasm3a Mex1abopaTopHbIX NCCef0BaHUiA. [Jna TepMO3neKkTpuyeckn oxnaxaa-
eMbix MRV nporpamma Bknovana 10—11 o6pasyoB, UChblITaHHbIX B 7—9 nabopaTopusix npu tTemneparypax
MuHyc 25 “C. muHyc 30 °C. muHyc 35 °C n muHyc 40 °C. Ana MRV ¢ npaMbIM OXnaxgeHnem nporpamma uc-
nbiTaHWii BkIoYana 20 06pasuoB, UCMbITaHHbIX B 6 nabopaTopusx npu Temnepatypax MuHyc 25 °C, MUHyC
30 °C, muHyc 35 X 1 MuHyc 40 eC. 3Tn o6pasLibl COCTOANMN U3 YHUBEPCA/IbHbIX MOTOPHbLIX U 6a30BbIX Macern,
AvanasoH npegena TekyyecTu KOTopbix cocTasnsan oT 35 fo 210 Ma. a Anana3oH kaxyLyenca BA3KOCTU — OT
4300 go 270 000 mMac.

MpeunsnoHHOCTb MeTofa WCMbITaHW 0TpaboTaHHbIX Macen ANA ABuraTeneli C UCKPOBbIX 3aXWraHuii
yCTaHOB/IEHA MO pe3y/nbTaTam CTaTUCTUYECKOro aHamsa MexnabopaTopHbIX nccnefoBaHnin Npyu Temnepary-
pax muHyc 25 aC 1 muHyc 30 °C.

13.1.1 NMoBTOPAEMOCTb

PacxoxgeHve pe3ynbTaToB [Byx NocnefoBaTeflbHbIX UCMbITaHWA, NOSYYEHHbIX OAHVM U TeM Xe onepa-
TOPOM Ha OAHOW ¥ TOIi Xe annapaType Npu NOCTOSAHHbLIX Pabounx YCNOBUAX Ha WAEHTUYHOM MUCCedyeMom
matepuasne B TeYeHue A/INTEeSIbHOro BPEMEHUN MPU HOPMasIbHOM U NPaBUIbHOM BbINO/IHEHUN METOAA, MOXeT
npeBbilWaTh 3HAYeHNA, yka3aHHble B Tabnuue 1, ToNbKo B 0gHOM cnyyae u3 20.

13.1.2 Bocnpoun3BoAMMOCTb

PacxoxgeHve pe3ynbTaToB ABYX €AWHUYHbLIX U HE3ABUCUMbIX UCMbITAHWIA, MOMYYEHHbIX PasHbIMK one-
patopamu. paboTalLWyMn B pasHbix abopatopusx, Ha UAEHTUYHOM ucclegyeMoM mMatepuane B TeyeHune
ONNTENbHOrO BPEMEHN NPy HOPMasibHOM Y NMPaBUIbHOM BbINO/IHEHUW METOAa, MOXET NpeBbIlaTh 3HaYeHus,
yKasaHHble B Tabnuue 1. ToNbKO B 0g4HOM cnyvae u3 20.

Ta6nunya 1— lMpeynsmoHHOCTb

Mpeun3noHHoOCTb
HanmeHoBaHue
MosTopsAemocTs. Ma BocnpounssogumocTts. MNa
Mpegpen Tekyyectn
Heucnonb3oBaHHble Macna 35 70

Vicnonb3oBaHHble mMacna Agng ,u,eraTeneﬁ
C UCKPOBbIM 3aXuUraHmem:

- npegen Tekyyectu s 35 Ma 35 35

- npegen Tekyyectun > 35 Ma 70 70

1) NogTeepxjawlyne gaHHble xpaHstes B ASTM International U MoryT 6biTb NOMYyYeHbl MO 3anpocy uccnefoBa-
Tenbcknx otyetoB RR D02-1404, D02-1612. D02-1613 n D02-1654.

10



OkoHuYaHue Tabnuuybl 1

HanmeHoBaHune

Heucnonb3oBaHHble Macna:

- BA3KOCTb 4300—20 000 mlla «c

- BA3KOCTb > 20 000 mMa ¢ c

Vicnonb3oBaHHble Macna Ans ,quaTeneﬁ

C UCKPOBbLIM 3aXUraHnem:

- npegen Tekydectu s 35 Ma

- npegen Tekydectu > 35 Ma
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MpeynsmoHHOCTb

MoBTopsiemocTs. Ma

KaxyLiascs BA3KOCTb

6.3 % OT cpeHeapnMeTUYeckoro
3HAUYeHUs

7.5 % OT cpegHeapnMeTUYeckoro
3HAYeHUs

11 % OT cpefHeapudMeTNUECKOro
3HAYeHUs

25 % OT cpeAHero 3HaueHus

BocnpoussoanmocTsk. Ma

8,2 % OT cpeaHeapudMeTMyecko-
ro 3HaueHUs

14.6 % oT cpepHeapudmeTuye-
CKOrO 3HaueHus

15 % OT cpeAHeapumMeTMYeckoro
3HAYEHNs

34 % oT cpefHeapudMeTMUEecKoro

3HayeHuAa

13.2 CwmeleHne

13.2.1 CmeweHne aNs HEUCNONb30BaHHbIX Macen A5 ABUraTesieil C UCKPOBbLIM 3aXMUraHuem

CwmelleHne He onpedeneHo, T. K. OTCYTCTBYeT NPUHATBIV 3Ta/NOHHbIA MaTepuan ansa onpegeneHns ab-
COJIIOTHOIO CMELLEHUA.

13.2.2 OTHOCUTE/NIbHOE CMeLlLeHne

13.2.2.1 Mpepen Tekyyectn

[ns macen c npegenom tekydect MeHee 105 MNa 3HaunMoe OTHOCUTENIbHOE CMELLEeHnEe MeXay pesysib-
Tatamu onpejesnieHus npejena Tekyyectu no metogam A n B otcytcteyeT. CMelleHne Ana Macen c npegenom
TekyyecTu 6onee 105 lMa He ycTaHOB/EHO.

13.2.2.2 BA3kocCTb

Cratnctmyeckn 3HauMmoe OTHOCUTESIbHOE CMELLLeHe Mexay pesynbTaTamu onpefeneHns BA3KOCTU No
MeTogam A u B otcyTcTeyer.

13.2.3 CwmelleHmne Ans oTpaboTaHHbIX Macen Ans Asuratesieil ¢ ICKPOBbIM 3aXWraHuemM He onpegeneHo
13-3a OTCYTCTBUA NPUHATLIX 3TASIOHHbLIX MaTepuasios, NPUroAHbIX A1 ONpefesieHns CMeLLeHuns.

MeTon B

14 KanubpoBKa u cTaHgapTusaums

14.1 KanubpytoT gatumk Temnepatypbl, NpUCOeANHMB €ro K perynsatopy Temnepatypbl. [1poBepsiloT pe-
TMCTPUPYEMYIO flaTYMKOM TemrnepaTypy no 3TaJloHHOMY TEPMOMETPY, yKasaHHOMY B 6.3. He MeHee YeM A/1a
Tpex 3HayeHuii TemnepaTypsl. AN KOMOGUHALMKN AaTyvKa U perynstopa Temnepartypbl Npu NOCTPOEHUMN Kanu-
6pOBOYHOI KPMBOW N3MEPSAIOT TEMNepaTypy C MHTEPBasIoM He MeHee Yem 5 X .

MpumeyaHune 11— Bce 3HaYeHNa TemnepaTtypbl B HACTOALLEM CTaHAApTe OTHOCATCA K hakTuyeckoi Temnepa-
Type. He 06s13aTeNIbHO NOKa3bIBAeMOI NprGOpPoM.

14.2 KannbpoBKy kaxagoit sueiikn (4ns onpegeneHust NOCTOAHHON BUCKO3MMeTpa) NPOBOAAT MO CTaH-
[apTHOMY 06pa3sLly BA3KOCTV U NPUBEAEHHOW HWXe npoueaype npu TemnepaType muHyc 20 °C.

14.2.1 BbIinonHAWT npoueaypsbl no 15.2—15.2.5.

14.2.2 MNporpammupyloT perynaTop Temneparypbl Ha OXnaxAeHne Koprnyca annaparypbl 40 Temnepary-
pbl MMHYC 20 X B TeyeHue He 6onee 14 1 BKIKOYAKT NporpaMmy.

14.2.3 BblgepxunBalT Mac/io B a4yeiike npu Temnepatype muHyc (20.0 + 0,2) X He meHee 1 4. npu He-
06X04MMOCTV NPOBOAAT HEGO/bLUYIO PEryIMPOBKY A4NA NOALEePXaHUSa TeMnepaTtypbl UCMbITaHUS.

14.2.4 T10 OKOHYAHWU BbIAEPXVMBAHUS PETVCTPUPYIOT TEMNEPAaTYPY UCTbITAHUS 1 CHUMAIOT KPbILLKY SUeliku.

14.2.5 BbIinonHAwT npoueaypsl no 15.3.1—15.3.3.

1n
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14.2.6 BbinonHAOT npoueaypy no 15.4.1.
14.2.7 NoBTOpsAOT Npoueaypbl no 14.2.5 n 14.2.6 ansA kaxaol ocTaBLUeiics A4Yeliku cnesa Hanpaso.
14.2.8 BbluMcASAT NOCTOAHHYIO ANS KXo Aveiikn (kombuHauns poTop/ctaTtop) no oopmyne

C=nB/T, (12)

raie C— nocTosHHas BUCKo3umMeTpa npu rpyse maccoii 150 r. Ma;
— BA3KOCTb 3TA/IOHHOTO Macsa npu Temnepartype muHyc 20 °C, cll (mlMa «c);

T — Bpems Tpex NoJiHbIX 060pOTOoB, C.

14.2.9 Ecnn kanubpoBOoYHas MOCTOSHHasA A4veiikn OTKoHsAeTcs 6onee yem Ha 10 % oT cpegHeapud-
MEeTMYECKOr0 3HaYeHUs sYeeK, MOXeT BO3HUKHYTb owwnbka, cBf3aHHas c paboToii potopa. B atom cnyvae
cnefyeT nccnefoBaTb POTOP Ha HaNMyve NOBPEXAEHWU 1 NOBTOPHO kanmbpoBaTb Npubop.

143 Ecnun oTKNOHeHVe CKOPPEeKTMPOBAHHOM TemnepaTypbl, NOKa3biBAEMOV PeryisTopom TemnepaTypbl
1 TEpMOMETPOM, NpeBbiWwaeT NpeAesibHoo OTK/IOHEHWe, 415 onpefeneHns OWnbkM cnegyeT ob6patntbCs K
X2.2 npunoxeHusa X2.

15 lNpoBegeHne ncnbiTaHuii

15.1 MporpamMMupyloT perynaTop Temnepartypbl Ha KOHTPO/b TeMnepatypbl 6/10Ka BUCKO3UMETpa, Kak
ykasaHo B Tabnmuax X1.1 wnu X1.2 npunoxenus X1. MporpamMmypyemas Temnepartypa paBHa Temneparype
no Tabnuue X1.1 nnu X1.2 npunoxeHna X1 nawc COOTBETCTBYHOLMIA NONPaBOYHbIl KO3h(PULMEHT, onpeae-
neHHblli no 14.1. B Tabnuue X1.3 npunoxeHuns X1 npuBeAeHbl MHTepBasibl BpEMEHU, HEOOX0AVMMbIE ANS [0-
CTVXXEHWS KOHKPETHOI Temnepartypbl UCMbITaHUS.

15.2 MopgroToBka MCNbITYEMOro ob6pasua u suenkn

15.2.1 YpansioT n3 9 syeek potopbl 1 MPOBEPSAIOT YACTOTY POTOPOB U fYeeK, NpU Heo6XoANMOCTU OUU-
watoT no 15.6.

15.2.2 B kaxayto sveiiky nomelatoT no (10.0 + 1.0) cm306pa3ua macna.

15.2.3 YcTaHaBNvBaloT poTOpbl B COOTBETCTBYIOLLME CTATOPLI U BEPXHME OCY BpaLLEHUS.

15.2.4 MowmeLyatoT NETA0 U3 CTPYHbI ANHON 700 MM Ha nepeknaguHy Ha BepxHeli YacTu Bana poropa
1 HamaTbiBalOT ee BOKPYr Bana, OCTaB/ssA KoHel, AAnHoN 200 MM. He gonyckatoT nepexniecTbiBaHus CTPYH.
CknafblBatoT neTneil ocTaBLUMACS KOHeL, CTPYHbI Ha Kpbllke Kopnyca. PacnonaraloT poTop Takum 06pasom,
4TOObI KOHEL, NepeknaguHbl Ha BepXHeli YacTy Basia poTopa ykasbiBasl Npsamo Bnepes. MepeknaguHy yaepxu-
BalOT hKCaTopom, Npu ero Hanuuuu. Npu pyyHom onpefeneHnn nNpoAoc/HKMTENbHOCTU BpalLleHUs xenartesb-
HO OKpacuTb OAUH KOHeLl, nepeknagnHbl.

15.2.4.1 CTpyHy MOXHO 3apaHee HamoTaTb BOKPYr Basia poTopa rnepeg ero ycraHoBkoii no 15.2.3.

15.2.5 YcTaHaBnMBalOT KpbILLKY Kopnyca Haj siueiikoid, YTobbl CHU3MTb 06pa3oBaHye NHEeS Ha XONO0AHbIX
MeTa/lINYeCcKNX feTasaxX, KOHTaKTUPYOLUX C BO34YXOM. B HEKOTOPLIX KNMMaTUYeCKUX YC/I0BUAX MOXET BO3-
HUKHYTb HEOO6XOAMMOCTb 064yBaTh KPbILIKY CyXUM rasoMm (Hanpumep, CyxMM BO3AYXOM WM a30TOM), 4TOObI
CHU3UTb 0bpasoBaHne nHes.

15.2.6 BkoyaloT 3anporpamMMypoBaHHbIi TemnepaTypHblil npodusb. Mpy aTom 06pasLbl Macna 6yayT
HarpesaTtbcs [0 Temnepatypbl (80 + 1) °C 1 BblAepXnBaTLCA NPV 3TON TeMnepaTtype B TeyeHne 2 4 ans obpa-
30BaHNS NCTUHHOTO PacTBOpa, KOTOPbIA MOXET He 06pa3oBbIBATLCA NPY TeMNepaType oKpyxatoLeit cpeabl.

15.2.7 3aTem oxnaxgatoT obpasubl B COOTBETCTBUU C NPOrpamMmoii OX1aXAeHuns, Kak ykazaHo B 15.1.

15.2.8 Mocne 3aBeplleHns TeMnepatypHoOro npoduas Temnepartypa annapata [0/KHa COOTBETCTBO-
BaTb 3a/laHHOl TemnepaType UCMbITaHWsA ¢ nNpefesibHbIM 0TKNoHeHneM + 0.2 BC nNpu n3MepeHnn TepmMomeT-
pOM, YCTaHOB/IEHHbIM B TOT Xe KOXYX A4/19 TepMOMeTpa, KOTOPbI/i UCNONb30BaNN Npy KannbpoBske, a He pery-
NATOPOM Temnepartypbl. Ecnv Temnepartypa annaparta Haxogutca B 3TOM UHTepBasie, NPOBOAAT U3MepeHue
npegena TeKy4ecTu v BA3KOCTU B TeveHre 30 MWH nocne 3aBeplueHns TemnepatypHoro npocuns (15.3).

15.2.8.1 Ecnu koHe4yHasa Temnepartypa annaparta Ha 0.2 °C — 0.5 °C npesbllaeT 3a4aHHyto, 40BOAAT
perynaTopoM TemnepaTtypbl TemnepaTtypy annapara [0 3afaHHOro 3HauyeHus v nepef nposefeHuem UCMbl-
TaHUA BblAEPXMBAKOT Npu 3Toli Temnepatype B TedeHne 30 MUH. MpoAO/HKMTENBHOCTL KOPPEKTUPOBKA TEM-
nepartypbl He flo/mKHa npesbliwaTb 1 4. Mpu 3TOM nonyyaloT AOCTOBEPHbIE pe3y/ibTaTbl, B MPOTUBHOM Crlyyae
ncnbiTaHe cUNTalT HefeNCTBUTEIbHBIMU.

15.2.8.2 Ecnu KoHeyHasa TemnepaTtypa annaparta 6onee yem Ha 0.2 'C Huxe unu 6onee yem Ha 0,5 °C Bbliwe
3apaHee BbIOPaHHON, pesybTar UCMbiTaHWs 419 3apaHee BbIGpPaHHOW TemnepaTypbl ABASETCH HeAO0CTOBEPHbIM.
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Tonbko Ana uHdopmaumn — Mpeaen TeKyvyecTn U BA3KOCTb MOXHO N3MepPSATb 6e3 ganbHeliweli perynu-
POBKW TeMneparypbl, NOMy4YeHHble pe3ynbTaTbl 6yAyT XapakTepHbl AN5 akTUYeckon Temnepartypbl, a He Ans
YCTaHOB/IEHHOWA.

15.2.9 Ecnn koHeuyHasa Temnepartypa, kak ykasaHo B 15.2.8. oTknoHsAeTca 6onee yem Ha = 0.2 °C. nepep,
HavyasloM NpoBeAeHNs clefyloLLero UCNbITaHUsA cneayroT yKazaHUsaM no X2.2 nNpunoxeHus X2.

15.2.10 Mpwn perucTpauun npodhunns OoxnaxgeHus 3a npegenavmv gonycka npubéopamu mogenu
CMRV-4 1 6onee no3gHMMM Heob6X0AMMO NPOBEpUTb MpPaBWIbLHOCTL paboTel npubopa. Ana npubopoB
6onee paHHux mogenei, yem CMRV-4, NpoBePSOT HaMune TeMmnepaTypHbIX OTKOHEHUA No X2.2—X2.4
npuaoxeHus X2.

15.3 V3mepeHue npogena Tekyvyectu

15.3.1 BbINOMHAIOT ans KaOKAON AYEkn NpuBefeHHYI0 HKe Npoueaypy, HaunHasa eneBoii aueku.

15.3.2 BbipaBHMBAIOT LLKMB OTHOCUTE/IbHO Basia poTopa A4eliku Takum 06pa3oM, 4Tobbl CTpyHa cBucana
C nepefHei CTOPOHbI Kopnyca npubopa. Y6exLaTcs. YTo rpy3bl He 3aeBalT KpaeB CTEHAA BO BpPeMsi UC-
NblTaHUA.

15.3.3 CHUMAaIOT CTPYHY C BEPXHEro OMopHOro 3/IeMeHTa 1 OCTOPOXHO MOMELLAIOT €€ Ha LIKUB Takum
06pas3om, UTo6bI He 3afeTh Aueliky (NMpy 3TOM He NOo3BO/IAT Basly poTopa BpaliaTbCs).

15.3.4 CnefytoT MHCTPYKUMAM U3rOTOBUTENS AN KOHKPETHOI Moaenu npubopa.

MpumeyaHune 12— lMonb3oBatenu npubopa moaenm CMRV-4 n 6onee no3gHeli Npu onpegeneHun npegena
TeKy4eCcTU 1 BA3KOCTU MOTYT MPOBOANUTL OTCYET BPEMEHUN BPYUHYIO, Crieays UHCTpyKuuam no 15.3.4.1 n 15.4.1.1.

MWHN-pPOTALNOHHbI BUCKO3UMeTp Mogenn CMRV-3 nnu 6onee paHHel

15.3.4.1 BusyanbHO Habl04al0T 3a ABMXKEHMEM NepeknaguHel potopa (npeaesn TeKy4yecTn He uMepsitoT
C NOMOLLbI0 3/1EKTPOHHBIX ONTUYECKUX NPUGOPOB).

15.3.4.2 Ana npubopoBs, He NMerLnX (NKCaTOPOB, OCTOPOXHO, YTOOLI HE HAPYLIWUTL refleByto CTPYKTY-
py. Ha CTPYHY noABeLlunBatoT rpy3 Maccoid 10 r n nepexodaT k npoueaype no 15.3.4.4.

15.3.4.3 ina npnbopoB, cHabXeHHbIX hrkcatopaMu, NOABELLNBAIOT Ha CTPYHY rpy3 maccoli 10 r, 3aTeM
yAansoT dmkcatop.

15.3.4.4 Ecnn 3a 15 c KOHel, nepeknagnHbl poTopa He nepemMecTuUsiCs Ha paccTosiHue He MeHee 3 MM
(aTo cooTBeTCTBYET NPUGN3UTENIBHO ABYM AMaMeTpam nepeknagnHbl AN NOBOPOTY Ha 13s). perncTpupyioT,
yTo obpasel, UMeeT npegen TekyvyecTun, n nepexodaT K npouegype no 15.3.4.5. MNpun o6HapyXeHnn ABUKEHNA
perncTpupyoT Mmaccy rpy3oB 1 nepexogar K npouegype no 15.4.

15.3.4.5 Ecnn gns npnbopoB 6e3 hmKkcaTopoB He 06HAPYXUBAKOT ABMXEHUE, YAEPXUBaIOT AepxaTe b
C rpy3om, f06aBnal0T elle oAnH rpy3 maccoi 10 r n nepexogdaT k npouenype no 15.3.4.4. Y npnbopos ¢ k-
caTopamMmu ero onyckawT AN YAepXuBaHus nepeknaguHbl. Jo6aBnsaT rpy3 maccoi 10 r k gepxatento, noj-
HUMaIOT hrKcaTop U NepexomaT kK npoueaype no 15.3.4.4.

MuHM-poTaLMOHHbI BuckodumeTp mogenn CMRV-4 nnu 6onoe nosgHei

15.3.4.6 Onepatop O0/MKEH cnefoBaTb UHCTPYKUMSAM Ha 3kpaHe npubopa no Ao6aBneHuto A0NOHU-
TeNbHbIX rPy30B.

15.3.4.7 Ana npnbopoB ¢ oukcaTtopaMmu NoABeLLNBAIOT Ha CTPYHY AepXaTesb C rpy30M, HROXUMAaKT MU-
ratoLLyto KHOMKY nycka u cpasy nogHumaloT hmkcatop, 3aTeM crefytoT MHCTPYKUMAM, YKa3aHHbIM Ha 3KpaHe.

15.3.4.8 Ecnu Heobxoanmo f06aBUTh rpy3, yAepXuBaloT nepeknagnHy oukcatopomM, 406aBNsA0T elle
rpy3 maccoii 10 r n cnefytoT MHCTPYKUUAM Ha aKpaHe. HaxumaroT MuraioLlyto KHOMKY nycka u cpasy NofHu-
matoT dmkcaTop. MNMoBTOPAT Npoueaypy MO MHCTPYKUMAM, yYKa3aHHbIM Ha akpaHe. [NepexodsaT K npouenype
no 15.4.

15.3.4.9 ina npn6opos 6e3 hukcaTopoB OCTOPOXHO NOABELLMBAIOT U YAEPXMBAIOT Ha CTPYHe Aepxa-
Tenb ¢ rpy3om maccoi 10 r, He Bbi3blBas MpU 3TOM PeE3KOro ABVMXEHUS poTopa, U CneayloT UHCTPYKUUAM Ha
3KpaHe npubopa. HaxumalroT MuraloLLyto KHOMKY nycka v cpasy OTMnyCcKatoT gepxartesib C rpy3oMm.

15.3.4.10 Mpw OTCYTCTBUN ABUXEHMS OCTOPOXHO YBEMUMBAIOT Harpy3ky. lob6aBnsoT elle rpy3 maccoli
10 r, KaK yka3aHo Ha akpaHe npubopa, He HaTarneas CTpPyHy, U CNeaytoT MHCTPYKUUAM Ha akpaHe. HaxumatoT
MUTaloLLyo KHOMKY Mycka 1 cpasy oTnycKatoT AepxaTesb ¢ rpy3oM. [oBTopsloT npoueaypy Ao Habopa Tpeby-
€MOro f0No/IHUTE NILHOrO rpy3a. MNMepexogAaT K npoueaype no 15.4.

MpumeyaHune 13— lpn NepBOM NPUIOKEHUN HArpy3kn Maccoit 10 r K HEKOTOPbIM Macsam MOXeT NPOU30iTH
MOMeHTaslbHOe KpaTKOBPEMeHHOoe ABMKeHne nepeknaguHel. Ecnn B Teuenune 15 ¢ ABMXeHMe nepeknagviHbl He Habnwaa-
I0T. ee nepBOHaYasibHOE [BUXEHNE HE YUUTbIBAIOT.
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15.4 l3mMepeHune Kaxyleics BA3KOCTH
15.4.1 KaxyLyytocst BA3KOCTb U3MEPAIOT, cneays MHCTPYKLUAM AN KOHKPETHOW Mogenu npubopa.

MWHKN-pOTALNOHHBIA BUCcko3umeTp mogenn CMRV-3 unu 6onee paHHei

15.4.1.1 KpensT k cTpyHe rpy3 maccoil 150 r 1 mefneHHo ero noggelumsaioT. BkiwovatoT Taiimep B Mo-
MEHT, Korfa nepeknajuHa sasia potopa ykasblBaeT NpsAMO Brepes, W npofos/iKaloT OTCYET BPEMEHU B COOT-
BETCTBUW C NPUBEAEHHLIMU HUXE MpoLeypamu.

15.4.1.2 Ecnv npogo/mKUTeIbHOCTb NEPBOro Noslyo6opoTa Basia MeHee 10 €. U3MepPSIOT U PErMCTPUPYIOT
Bpems, Heob6xoAMMoe A5 NepBbIX Tpex 060pOoToB.

15.4.1.3 Ecnv npogo/mkuTenbHOCTb NepBoro nosyobopota Bana 10 ¢ unm 6onee, perncTpupyoT npo-
[OMKUTENBHOCTbL NEPBOro 060poTa U NAEHTUDULNPYIOT Kak BpeMs A1 ofHOro obopoTa.

15.4.1.4 Ecnn npofo/mkMTenbHOCTL NepBoro obopota 6onee 60 c, NpekpawawT uUcnbiTaHue u peru-
CTpupyloT «6osnee 60 ¢ AN5 0AHOrO 060pOTa». YKasblBaloT, UTO KaXyLLAasACA BA3KOCTb NpeBbilaeT 3HaYeHue,
BblYMC/IEHHOE N0 16.2.

15.4.1.5 Ecnv npofo/mKUTeNbLHOCTb NEPBLIX TPeX 060POTOB MeHee 4 C. PerncTpupyloT ee Kak «Me-
Hee 4 C». YKasblBaloT, UTO KaxyLLlasaca BA3KOCTb MEeHee 3HauyeHus, BblYMC/IeHHOro no 16.2.

MUWHU-pOTALMOHHbIN BUCKo3umeTp mogenn CMRV-4 unun 6onee nosgHei

15.4.1.6 CnepyloT MHCTPYKUMAM Ha 3KpaHe, HaXMMaloT KHOMKY nycka u MeajieHHO MoABeLunBatoT rpys
Ha CTpyHy. OTCYET BpemMeHW aBTOMaTUYeCKM HauMHaeTCs Mpu NepBoM ABUMXEHUW. He cHMMatoT rpys, noka
ceBeToAnoaHbIn nHavkatop (LED) BA3KOCTU Ha Npubope He HauHeT BCMbIXvMBaTb. Bpems n 3HaueHne BA3KOCTH
oTo6paxatoTcs Ha akpaHe. MNepexogAat k npoueaype no 15.5.

15.5 MoBsTopstoT npoueaypbl No 15.3— 15.4 ansA kaxaol s4yeiiku cnesa Hanpaso.

15.6 OuncTtka

15.6.1 Mocne 3aBepLUeHNa UCMbITaHWUI OTKIHOYAOT OXNaXAEeHNe AYeeK N HarpeBatoT 40 TemnepaTypbl
OKpyXaroLieli cpefpl Unn Bbilwe, HO He Bbiwe 50 BC.

15.6.2 BbIHMAIOT BEPXHNE OCU BpaLLeHNss POTOPOB 1 POTOPLI.

15.6.3 C nomoLubio Bakyyma yAansT 06pasLbl Macna v HeCKO/IbKO pa3 NPOMbIBAIOT AYelikn pacTBoOpu-
TefleM. a 3aTeM ABa pasa aueToHoM. [locsie KaxAoro NpoMbiBaHUA YAaNAloT OCTaTku pacTBOPUTENSA BaKyyMOM
1 nocne nocnegHero NpoMbiBaHWUA NO3BOJIAOT aLeTOHY NO/THOCTLIO UCMapPUTLCS.

15.6.4 AHaNOrn4HbIM CNOCO60M MPOMbIBAKOT POTOPbI.

16 BbluncneHve npegesna TEKYYeCTH U KaxkyLleics BA3KOCTH

16.1 BbluucnsT npegen Tekydyectn Yv [Ma, no opmyne
Y,=35M, (13)

rae M — macca ucnbiTyemoro o6pasua, .
16.2 Vcnonb3ys NOCTOAHHY0 BUCKo3umeTpa C. BblUMCEHHYI0 N0 hopMmyne (12). BbIYMCASIOT KaXyLLyo-
€A BA3KOCTb Ua. mlMa ¢ c (cl), no dhopmyne

roe C— NocTosiHHAsA BUCKO3UMETPa, BbluMceHHas no dhopmyne (12);
t — BpeMsi No/iHbIX 060POTOB poTopa (OAMH UK Tpu) T, C:
I — 4MCII0 MOJHBLIX 06OPOTOB POTOpA.

17 MpoToKon ncnbliTaHwui

17.1 Kaxyuw,anaca BA3KOCTb W nNpefen Tekyyectu

[NA HeMcnosib30BaHHbIX Macesl PerncTpupyroT KOHEYHYI0 TemnepaTypy WCMbITaHUA WK KaxyLuytocs
BSA3KOCTb, WU/IM Ha/NMumne npegena TekyyecT no metody B. 115 NCNO/Ib30BaHHbLIX MAces PErMcTpupyrT Kaxy-
Lytocst BA3KOCTb U Npejen TeKy4yecTu no merony B.
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17.2 Mpepen TekyyecTtu

PernctpupytoT 3HauyeHne MeHee 3HayeHus, Npu KOTOPoOm Ha6l'I}O,CI,aETC9-I BpaljeHune.

17.3 Kaxyuiancsa BA3KOCTb

PeructpupytoT cnegytowmm o6pasom:

17.3.1 Ecnun kaxyuwiascsa BsA3kocTb MeHee 5000 mla mc (cll). perncTpupyoT KaxyLuyocs BA3KOCTb Kak
MeHee 5000 mMa «c (cM).

17.3.2 Ecnu KaxyLancsa BA3KOCTb HaxoAuTesa B guanasoHe ot 5000 go 100 000 mMa c¢ (cM), pernctpu-
PYIOT KaXKyLLylCsi BA3KOCTb C TOYHOCTbI0 g0 100 mlMa «c (clT).

17.3.3 Ecnn kaxyLlasncs BA3KOCTb HaxoauTcs B guanasoHe ot 100 000 go 400 000 mMa ¢ (cM). peru-
CTPUPYIOT KaXYyLLYHCA BA3KOCTb C TOYHOCTbIO 0 1000 mIMa ¢ (cI).

17.3.4 Ecnu kaxyLwascsa BsA3kocTb 6onee 400 000 mMa mc (cl1). perncTpupyoT KaxyLycs BSA3KOCTb
Kak 6onee 400 000 mMa «c (cn).

17.3.5 Mpwu ncnonb3osaHun nNporpaMMHOro obecneyeHuns, UKCUPYIOLLLErO TPU 3HAYEHUSA BA3KOCTU, pe-
TMCTPYPYIOT NepBOe 3HAaYeHWe Kak KaxylLlLylCs BA3KOCTb MO HacTosAwemy ctaHgapTy. MNpu HeobxogmmocTu
perncTpupytoT BCe TPU 3Ha4YeHus, cobnogas ux nocnefosaTenbHOCTb. HuKorga He pervcTpupyloT cpegHe-
apvdMeTnyeckoe 3HavYeHne 3TUX Tpex 3HaYeHwI.

18 TMMpeunsnoHHOCTb U cMelleHne*

18.1 Mpeun3moHHOCTb (A1 HEUCTONb30BAHHbLIX Mace)

MpeunsMoHHOCTbL HACTOALLEero MeTofa UCMbITaHUsA, onpefesieHHas CTaTUCTUYECKUM aHaIn3oM pesyrib-
TaToB MeXxn1abopaTopHbIX UCCNefoBaHWiA, creaytoLias.

18.1.1 lMpepen TekyyecTun

[ns pe3ynbTatoB TMNa «BblAepXUBaET/Me BblAEPXMBAET» B HACTOSILLEe BpeMs OOLLeNpuUHATbLI MeToq
onpejesieHns npeunsmoHHOCTN OTCYTCTBYET.

18.1.2 KaxyL,aacsa BA3KOCTb

18.1.2.1 TloBTOpPSAEMOCTb

PacxoxgeHne pesynbTaTtoB ABYX NocfefoBaTesbHbIX UCMbITAHWA, NOMYyYEHHbIX OAHUM 1 TEM Xe onepa-
TOPOM Ha OfHOW W TOI Xe annapaType Mpy NOCTOAHHbLIX paboumx YCNOBUSX HA WAEHTUYHOM ucciedyemMom
maTepuasie B Te4eHue ANnTeNbHOro BpeMeHn npyu HopMaibHOM U NpaBuibHOM BbINOMIHEHUW METOAa, MOXEeT
npesbllaTh cnefylwmne 3Ha4eHus To/IbKo B 0AHOM ciydae u3 20. [oBTOPAEMOCTb BbipaxatoT B MPoLEeHTax
0T cpeAHeapndMeTUHECKOro 3HaYEHNS KaxyLLelica BA3KOCTH.

TemnepaTypa ucnbiTaHus. eC MoBTOpsieMOCTb, % OT cpeAHeapndMeTnyeckoro
3HaueHus
MuHyC 15 4.2
MuHyC 20 7.3
MUHyC 25 11.7
MuHyc 30 9.3
MUHYC 35 13,2
MuHyc 40 19.8

18.1.2.2 Bocnpou3BogUMOCTb

PacxoxzeHune pesynbTaTtoB 4BYX €AVHUYHbIX U HE3ABUCUMbIX UCMbITAHWIA, NOMYYEHHbIX pasHbIMK onepa-
Topamu, paboTalLmMmn B pasHbix nabopaTopusix, Ha MAEHTUYHOM UccnegyeMOM Matepuasie B TeyeHue gau-
TeIbHOTO BPEMEHW NPV HOPMaJIbHOM W NPaBWU/IbHOM BbINOSIHEHUM METOAa, MOXET MpeBbllaTb cleayoLime
3HayYeHUs TONbKO B OAHOM ciy4yae u3 20. Bocnpon3soaMMOCTb BblpaXXeHa B MpoLeHTax oT cpegHeapudmeTn-
4YeCcKOoro 3HayeHus Kaxylyeics BA3KOCTU.

1> MoaTtBepxaatolme AaHHble XpaHATcsa B WTab-kBapTupe ASTM International u MoryT 6bITb NOy4YeHbl N0 3anpocy
nccnegosartenbcknx otyetoB RR D02-1212. D02-1249. D02-1277 n D02-1517.
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TemnepaTypa ucnbitaHus, °C BocnpoussogumocTb. % oT cpeAHeapudmeTnyeckoro
3HaYeHus
MUHYyC 15 8.4
MuHyc 20 121
MUHYC 25 175
MuHyc 30 184
MUHYyC 35 35.8
MUHYC 40 341

18.1.3 TMporpamMma Mex/1abopaTopHbIX UCCefoBaHNiA BKIoYana:

- 9 06pasLoB Macen, UCMbITaHHbLIX NpU Temnepatype MuHyc 15 3C B 11 nabopaTopusx:

- 9 o6pasyLoB Macesn, UCMbITaHHbIX Npu TemnepaType MuHyc 20 5C B 11 nabopaTopusx:

-18 o6pasLoB mMacen, UcMblTaHHbIX NpU TemnepaTtype MmuHyc 25 °C B 14 nabopartopusx:

- 9 06pasLoB Macen, UcnbiTaHHbIX NpyY TemnepaTtype MuHyc 30 *C B 13 nabopatopusx;

- 6 06pa3uoB mMacen, ucnbiTaHHbIX NPy TemnepaTypax MuHyc 35 *C n muHyc 40 5C B 12 nabopatopusix.

18.2 MpeunsnoHHOCTb (A1 0TpaboTaHHbIX Macen AN AU3eNbHbIX ABUraTenei)

MpeuunsnoHHOCTb HACTOSLLErO MeToAa UCMbITaHUSA, onpeAesieHHas CTaTUCTUYECKUM aHaIn30M pesy/ib-
TaToB MexnabopaTopHbIX UCMbITaHWA, cnegyoLas.

18.2.1 MNpepen TekyvecTn

18.2.1.1 lNMoBTOPAEMOCTb

PacxoxfeHve pe3ynbTaToB AiBYX NocnefoBaTefIbHbIX UCMbITaHWA, NOSYYEHHbIX OAHVM U TeM Xe onepa-
TOPOM Ha OAHOW 1 TOW Xe annapatype npu NOCTOSHHbIX Paboymx yCNoBUAX Ha WAEHTUYHOM UCCefyeMoMm
marepuasne B TeHeHUe A/INTE/IbHOr0 BPEMEHUN MPU HOPMASIbHOM U NPAaBUIbHOM BbINO/IHEHUN METOAA, MOXET
npesblllaTh creayolme 3Ha4eHnsa ToNbKO B 0gHOM criydae u3 20.

Temnepartypa ucnbiTaHus, °C MosTOpAemocTb. lNa
MuHyc 20 1,735 (X+ 1)
MUHyC 25 1.014 (X+ 1),

roe X — cpefHeapudmeTuyeckoe 3HaueHue. Ma.

MpumeyvaHune 14— Ecnu npegen TeKyyecTn He oGHapyXxeH (BpallieHne poTopa noj BO34eincTBMeM rpysa mac-
coit HOT), TOX =0.

18.2.1.2 Bocnpou3BogMMocCTb

PacxoxaeHve pe3ynbTaToB ABYX AVHNYHbIX U HE3aBUCUMBbIX UCNbITaHWA, NOMYYEHHbIX pasHbiMK onepa-
Topamu. paboTaLMMn B pa3Hbix 1abopaTopusx, Ha MAEHTUYHOM 1UccedyeMoM MaTepvasne B TedeHune 4nu-
Te/IbHOT0 BPEeMEHU Mpu HOPMasibHOM U MPaBU/IbHOM BbINOMIHEHUW METOAA, MOXET NpeBbilaTth cneayloLine
3HayYeHns TO/IbKO B OAHOM cnyyae u3 20.

Temnepartypa ucnbiTaHus, °C BocnpoussognmocTs. MNMa
MUHyc 20 2,993 (X+ 1)
MUHyC 25 2,976 (X+ 1),

rae X — cpefgHeapudmeTnyeckoe 3HaveHue. MNa.

18.2.2 Kaxyliasacsa BA3KOCTb

18.2.2.1 [loBTOpPAEMOCTb

PacxoxaeHve pe3ynbTaToB ABYX NOC/NeL0BaTENbHbIX NCMbITAHWA, NONYYEHHbLIX OOHUM U TEM Xe onepa-
TOPOM Ha OAHOW W TOW Xe annapatype npu NOCTOSHHbLIX Paboymx yCnoBUAX Ha WAEHTUYHOM UCCefyeMoMm
marepuasie B Te4eHUe A/INTE/IbHOrO BPEMEHUN MPU HOPMASIbHOM U NPAaBU/IbHOM BbINO/IHEHUN METOAA, MOXET
npesbillaTh CreyloLline 3Ha4eHUa ToNbLKO B 0g4HOM cnydyae u3 20. NoBTOPAEMOCTb BbipaXeHa B npoLeHTax
0T cpeAHeapuMeTUYECKOro 3Ha4YeHNA KaxKyLLlencs BA3KOCTU.

Temnepartypa ucnbitaHusa. °C MoBTOpsieMoCTb, % OT cpefiHeapuMeTUYEeCcKoro 3Ha4YeHus
MUHyc 20 14.3
MUHYC 25 10.3
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18.2.2.2 Bocnpon3BoaMMOCTb

PacxoxgeHne pesynbTatoB ABYX €4UHWNYHbIX U HE3aBUCUMbIX WUCMbITAHUA, NONYYEHHbIX pasHbIMK one-
patopamu. paboTalwWwyMm B pasHbix naboparopusx, Ha WAEHTUYHOM McCnedyeMoM MaTepuase B TeyeHue
ANUTENBHOrO BPEMEHM NPU HOPMasSIbHOM W NPaBWbHOM BbIMOSIHEHUN METOAA WCMbITAHUA, MOXET NPeBbl-
watb crefyloLine 3HavyeHns To/IbKo B OHOM ciyyae n3 20. BocnponssoAvMOCTb BblpaxeHa B NpoueHTax ot
cpefHeapnMeTMYecKoro 3Ha4YeHns KaxkyLencsa BA3KOCTU.

Temnepatypa ucnbitaHus, eC BocnponssogmMmocTb. % OT cpegHeapumMeTUyecKoro
3HaveHus
MUHYyC 20 21.1
MUHYC 25 20.8

18.2.2.3 MNMporpamma mexn1abopaTopHbIX UCMbITaHMI BkoYana 9 nabopartopuii u 9 obpasuoB macen
npu Temnepartypax ucnbiTaHus muHyc 20 °C n muHyc 25 °C. OTpaboTaHHble macna Bkaw4yann obpasubl,
CNTble Moc/sie MOTOPHbIX uUcnbiTaHuii Mack T8, Mack T8E. Cummins M11-EGR u Mack T10. ¢ cogepxaHu-
eM Harapa (M3MepeHHbIM C NOMOLLbI0 TePMOrpaBMMeTPUYECKOro aHanusa) npnéamsnTensHo ot 5 % ao 9 %
[cm. RR.D02-1517)— cHocka 5). pasgen 18].

18.3 CwmeleHue

CwmelleHve He YCTaHOB/1EHO, T. K. ﬂpVIHﬂTbIVI 3TasIOHHbI Martepuan, I'IpVIFO,EI,HbIVI Ana onpegeneHna cme-
LieHna ona Hactoswero metoaa NCNbITaHWIA, OTCYTCTBYET.
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MpunoxexHna
(cnpaBoYHbIe)
X1 TemnepaTypHble npoduaun AA8 Temnepartyp UCnbiTaHus
X1.1 TemnepaTtypHble npochunu ANA TemnepaTyp UcnbiTaHsa npuBedeHbl B Tabnauuax X1.1—X1.3.

Ta6nunya X1.1 — TemnepaTypHblii npodunb 415 TemnepaTtyp ucnbiTaHua ot MuHyc 20 “C go MuHyc 40 *C

Temnepatypa Ha oTpeske BpemeHnd’ [Jlonyctumvoe
OTpe30K BPEMEHM, Y.MUH Hauanbhas. X . KoHeunast. X. CKopocTb OTK/IOHEHWE
6onee He 6ornee uMeHeHus. XTIk TEMMeparypbi®, X
HomuHanbHO 0:20 20 80 +1.0
2:00 80 80
HomMmwuHanbHo 0:20 80 0
HomuHanbHO 0:03 0 -3.0
HoMuHanbHo 0:07 -3.0 -4.0 8.5 +0.5
HomuHanbHO 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
[laHHyl0 TemnepaTtypy MNoAAepXuBatoT npu
TemnepaType ucnbitaHusa - 20 'Cc>
2:00 -20.0 -25,0 2.5 +0.2

[aHHylo TemMnepaTypy NofAepXvBalT npu
Temnepartype ucnbiTaHus - 25 *CC'

2:00 -25.0 -30.0 2.5 +0.2
[laHHylo Temnepartypy noaaepxvwsatoT npu
Temnepatype ucnoitaHus - 30 rCc>

2:00 -30.0 -35.0 2.5 +0.2
[aHHylo TemnepaTypy NoAAepXnBatoT npu
Temnepatype ucnoitaHus - 35 "Cc>

2.00 -35.0 -40.0 2.5 +0.2
[laHHylo Temnepartypy nogaepxusatoT npu
TemnepaType ucnbiTaHus - 40 "Cc*

A>Ecnu ncnonb3yloT cuctemy CABOEHHOTO KOHTypa ynpasieHus, To 3ajaHHble TemnepaTtypbl 6aHn J0MXKHbI 6biTh
Ha 5 'C HuXe cooTseTCTBYtL el Tpebyemoil Temnepatypbl 6noka. MakcumanbHas TemnepaTypa 6aHu He foMXHa npe-
BblllaTh MUHYC 5 "C.

B) O6ecneyeHne n3MeHeHnii Temnepatypbl He 6onee +0,1 "C ynyywaeT NPeLM3MOHHOCTb ONpejeneHns BA3KOCTU.

Cl 3mepeHune npepgena TeKy4decTW U Kaxylleica BA3KOCTU NpoBoAAT B npefenax 30 MuH nocne [OCTUXEHUS
TemnepaTtypbl UCMbITaHUA.

Ta6nuya X1.2 — TemnepaTypHblii npounb Ans Temnepartyp ucnoitaHusa MuHyc 10 °C u muHyc 15 “C

Temnepatypa Ha oTpe3ke BpemeHnd’

[Honyctumoe
OTpesok BpemeHu, Y:bim HavanbHas. X . KoHeuHas. X. CkopocTb OTK/IOHEHne
6onee He 6onee uameHeHns. X N Temnepatypsi®1'C
HomuHanbHo 0:20 20 80 +1.0
2:00 80 80
HomunHanbHO 0:20 80 10
HomunHanbHo 0:03 10 7.0
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OkoH4aHue Tabnumubl X 1.2

TemnepaTypa Ha OTpe3ke BpeMeHun**

Jonyctumoe
OTpe3ok BpemMeHu. YmMum HauvanbHasf. 'C, KoHeuHasn, "C. CkopocTb OTKHUHEHM? .
6onee He 6onee nameHeHusa. *Cly Temneparypei®’. "C

HomunHanbHo 0:07 7.0 6.0 8.5 +0.5
HomunHanbHO 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
[aHHylo Temnepartypy nogaepxvsatoT npu
TemnepaType ucnbiTaHmsa - 10’ Ccl

2:00 -10,0 -15.0 2.5 +0.2

[laHHylo TemnepaTtypy nogaepxvBaloT npu
TemnepaType ucnbiTanus - 15 °Cc)

J1| ECnn UCnonb3yoT CUCTEMY CABOEHHOI0O KOHTypa ynpas/eHus, TO 3afjaHHble TeMnepatypbl 6aHu fO/MKHbI 6bITb
Ha 5 "C Huxe cooTBeTCTBYyloweli Tpebyemoli Temnepatypbl 6710ka. MakcumanbHaa Temnepatypa 6aHu He Ao/xHa npe-
BbllWaTb MUHYC 5 'C.

fi>O6ecneveHne nameHeHnii Temnepatypsl He 6onee 0.1 'C ynydwaeT Npeun3noHHOCTb OnpeeneHns BA3KOCTH.

® N3mepeHune npepena TekyvyecTu M Kaxylielica BA3KOCTU NpoBoAAaT B npepenax 30 MUH nocne LOCTUXEHUS
Temneparypbl UCMbITAHUA.

Ta6nuua X1.3 — HomuHanbHoe Bpems AN LOCTMXEHUS TeMnepaTypbl UChbITaHus

TemnepaTypa ucnboitanusa. "C HomunHanbHoe Bpemsa.y
-10 45
-15 47
-20 45
-25 47
-30 49
-35 51
-40 53

X2 loNo/IHNTe NbHbIE CBEAEHUS MO 3KCnayaTauum

X2.1 Perynatop Temnepatypbl sBAseTcs Hanbonee BaxHO yacTbio npubopa Ans MeToda UCMbITaHUIA MO HacTo-
AllemMy ctaHgapTty. B cuctemax, ucnonb3yowmx XUAKy cpedy N8 KOHTPONA TeMnepaTtypbl syeek, 419 KOHTPONsA TeMm-
nepatypbl 6/10ka MOXHO UCMOMb30BaTb CUCTEMY OLHOKOHTYPHOro MporpaMMupyemoro perynatopa. [ns perynmposaHus
TemnepaTypbl MOXHO UCMO/b30BaTb PEryNaTop, MMeLWwmnii Anana3oH NpoNopLMOHanbHOCTN PeryMpoBaHmns ¢ nHTerpasb-
HbIM BO3BPaTOM B UCXOJHOE COCTOAHNE 1 AndpepeHyanbHbIM peryivpoBaHneM CKOPOCTU U3MEHEHUS pPeryinpyemMmoro
3HauyeHus, KOTopblil HasbiBalOT PID-perynatop. Takoii nporpaMMupyemblii peryiatop MMeeT O4UH YNpaBAsoLWniA KOHTYp
1 OIMH TeMnepaTypHblii gaTtynk, obecneymnsatLme Heo6x0ANMYI0 MHDOPMaLMIO ANA NOAAEPXAHUS 3anporpaMMnpoBaH-
HoV Temnepatypbl. OH UMeeT BHYTPEHHWIA Taiimep, KOTOPbI/i KOHTPONNPYET BbINO/THEHME NPOrPaMMbl. Perynatop gomkeH
6bITb HACTPOEH Tak. YTOObI B TeueHne nepsbix 2 4 20 MUH 610K TO/IbKO Harpesasicsi B COOTBETCTBUM C TeMnepaTypHbIM
npodhunem, npueegeHHbIM B Tabnunue X1.1 nnn X1.2 npunoxeHns X1. unm 4tobbl BCe S4eliky paBHOMEPHO HarpeBasnCh.

B cuctemax, MCNOMb3YLWNX XUAKYI0 cpefy A1 KOHTPONA TeMnepaTtypbl As4eek, KOHTPO/b TeMnepaTypbl B Teue-
HWe ocTaBlUelica YacTu TemnepaTypHOro Nnpouas ocyLlecTsnseTCsa NOTOKOM XajareHta. dT1a cuctemMa KOHTPOSA A0/XK-
Ha MMeTb TeMNepaTypHYK YyBCTBUTENbHOCTb He MeHee 0,1 *C un o6ecneynBaTb U3MEHEHUE TemnepaTypbl C 3aAaHHol
cKkopocTbio. Mpy onTumusaunn guanasoHa NPonopLUOHaNIbHOCTY PerynpoBaHns, WHTerpasbHoro (Bo3spara B UCXO[-
HOe COoCTOosiHME) U anddepeHunansHOro (perynmpoBaHus CKOPOCTU U3MEHEHUA PErynnpyemoro 3HavyeHus) napameTpos
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perynvpoBaHns OTK/IOHEHME OT TEMNEepPaTypHOro npoduns npu pabouein Temnepatype HUXe MUHYC 5 "C He A0/IKHO npe-
BblWaTk + 0.2 "C. flaTunkom TemnepaTypbl MOXeT 6biTb NIATUHOBbLI TEPMOMETP CONPOTUBEHNSA, TEPMUCTOPHBIN JaTUKK
unu Tepmonapa. MNpegnoyTuTeneH NNaTVHOBLI TEPMOMETP CONPOTUBAEHNSA UM TEPMUCTOPHbIV AaTumK. TemnepaTypHbIii
patuuk guameTtpom 3.2 mm (1/8 arolima) rnoxeT 6bITb yCTAHOBMEH HENOCPECTBEHHO B OTBEpCTMe AnaMeTpom 1/8 awiima,
pacnosnoxeHHoe Ha 3afHeil cTeHke 6110ka mexay adelikamy Ne 4 n Ne 6. TemnepaTypHbIA faTuUnK Takke MOXHO YCTaHo-
BWUTb B OfJHO U3 OTBEPCTUIi ANA TepmomeTpa.

MpumeuvaHune X2.1 — [laTyMk NOMeLLAOT B MECTO OCYLLECTBNEHUS TeMNepPaTypHOro KOHTpons. Ecnu perynu-
pytoT Temnepartypy nogauun xnajareHta, TemnepartypHblii AaTuuk cnefyeTt ycTaHOBUTbL B 6710K. [lnA perynnposaHuns Tem-
nepatypsl B 6aHe faTumk nomelyatoT B 6aHto. He cnegyeT perynvpoBath Temnepartypy 6/10ka n3MepeHuem TemnepaTypbl
6/10Ka, perynnpys npu aToM cucTemy oxnaxgeHus. B cuctemax, MCMONb3YWOLWUX HENOCPeACTBEHHOe oxnaxeHve (6e3
BHELLUHEW CUCTeMbI C LMPKyNupyloLeli XnaKkocTblo), TemnepaTypy PerynvpytoT, U3MeHsst TemnepaTypy rasa, oxnaxgaro-
uiero 6n0k. flaHHas cuctema perynnpoBaHus TemnepaTypbl 40/KHA UMETb YyBCTBUTENbHOCTL He MeHee 0.1 "C un obec-
neumBaTtb U3MEHeHVe TemnepaTtypsl ¢ 3afaHHO ANA AaHHOTO UCMbITAHUS CKOPOCTLIO. Vicnonb3oBaHue TemnepaTypHoOro
partuuka conpotusneHus (RTD) obecneunBaeT HEOOXOAMMYIO YYBCTBUTENBHOCTb U GbICTPbIN OTKANK, NO3TOMY YKa3aHHbIi
AaTynK TemnepaTtypbl BCTpavBailoT B MOAY/b PEryIMpoBaHus TemnepaTypbi.

MpumevyaHune X2.2 — XenaTenbHO Hannune perynatopa BCTPOEHHOrO OT/I0XEHHOro 3anycka, T. K. 3T0 No3Bo-
nAeT 3anyckaTb TemnepaTypHblii npodunb 6e3 yyactus oneparopa.

X2.2 Ecnu koHeuyHaa Temnepartypa oTknoHseTcs 6onee yem Ha = 0.2 'C. nepej HavasoM c/eAyoLwero NcnbitaHms
BbIMOSHAT crneAyloline AeicTeus.

X2.2.1 MposepAaloT KannbposKy TepmomMeTpa. CTEKNAHHbIE XUAKOCTHbIE TEPMOMETPLI NPOBEPAIOT Mo Temnepartype
TasHWA nbfa. MorpewHocTb TeMnepaTypbl TasHUs Nbfa 06bIYHO ykasbiBaeT Ha Ha/Mune paspbiBa CTONGUKA XUAKOCTU B
TepMomeTpe.

X2.2.2 MNpoBepsaT TOYHOCTL TEMNEPATYPHOro AaTynka perynsropa Temneparypbl no 9.1 HacToswero ctaHgapra.

X2.2.3 ns npubopoB C HApPYXXHON LUPKY/IMPYIOLLER XNAKOCTbIO BbIMOMHAT credyoLune npoueaypbl.

X2.2.3.1 MNpoBepsalT TeveHne xnajareHTa n ero KoIM4ecTso B pesepsyape.

X2.2.3.2 TMpu aKkcnayataumn UCTOYHVUKOB XO/104a Npu TemnepaTtype Huxe MuHyc 20 "C 3ameHAT MeTaHosn npu
HanuuuM B HEM BOAbI, HA YTO yKasblBalOT KpUcTa/bl Nbja B BepxHeli 4acTu pesepByapa UCTOYHMKA xonofa. Xonoa-
HbIi MeTaHON abcopbupyeT BOAy, YTO NPMBOANT K CHUXKEHUIO ero oxnaxjatoueli cnocobHoCTW. B ycnoBuax nosbllLeHHOM
B/TAXHOCTY [NIOXeT NoTpe6oBaThCA 3amMeHa MeTaHona 1 pas B mecsu,. [lonyckaeTcsi UCNO/b30BaTh APYroii TeNI0HOCUTENb,
aHanornyHbIli MeTaHoy Mo BA3KOCTU U TENJI0EMKOCTW NpU YyCTAHOB/IEHHON TemnepaTtype 6aHu.

X2.2.4 MpoBepaloT Hagnexally paboTy CUCTEMbl OXNaXAEHUA COMNAacHO UHCTPYKUUN K Npubopy 1 pekomeHaaLm-
AM U3roTOBUTENA BGaHW.

X2.2.5 MNpwn nporpammupoBaHnmn BPYYHYIO UM UCMONb30BaHNM 0CO60ro Npodnaa nccnepyoT nporpammy Temnepa-
TYpPHOro Npouns Ha ownbKy 1 BHOCAT COOTBETCTBYIOLME NOMPaBKM.

X2.3 Hanbonee npocTbiM CNOCO60M NPOBEPKM KannbpOBKM XNAKOCTHOTO CTEKNSIHHOTO TepMoMeTpa ABAseTcs npo-
Bepka no Temnepatype TasHusA nbga. MoXHO MCMOb30BaThb APYyrne cnocobbl KannbpoBKN CTEKASHHbLIX XNAKOCTHbIX Tep-
MOMETPOB W 3/IEKTPOHHbIX AATYMKOB TeMNepaTypbl Npu NX AOCTATOYHON TOYHOCTHU.

X2.4 B HekoTopbIX Npu6opax nporpamMMHoe obecneyeHne, perynupyloliee Temnepartypy, pernctpupyeT Temnepary-
py BO Bpems ucnbiTaHus. B gpyrux npubopax gatuuk, NOAKMAOUYEHHbIN K TEHTOYHOMY CamOonucLy, MOXeT perncTpmposaTtb
npesbllWeHne AoNYCTUMbIX 3HAYEHWNII OTKIOHEHNA TemnepaTypsbl, ykazaHHbIX B Tabnuuax X1.1 n X1.2 nprotoxenns X1. n
BBOAWT COOTBETCTBYIOLLME MOMNPaBKu.

X2.5 lposepAatoT, 4TO6LI Nporpamma npeasapuTesibHONO HarpesaHus A0 Temnepatypbl 80 'C npogonxanacb He
MeHee 2 4. B NpOoTMBHOM c/lyyae NpoBOAAT KOPPEKTUPOBKY COrNIaCHO PYyKOBOACTBY NOMb30BaTeNns uam obpaiialTcs K n3-
roToBuTEsNIO Npubopa.
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MpunoxexHune JA
(cnpaBoy4HOE)

CBOJOHMNA O COOTBETCTBUUN CCbIIOYHbIX CTAH4APTOB MEXrocyAapCTBEHHbIM CTaHgapTam
Ta6nunya OA1

O603HaveHVie CreneHb

603HAUEHE 11 HAVIMEHOBaHE COOTBETCTBYIOLLETO MEXTOCYAAPCTBEHHOIO CTaHaapTa
CCbUIOYHOTO CTaHAapTa  COOTBETCTBUS o YHOLL yAap nap

ASTM D 3829 — .

ISO/IEC 17025 oT FOCT MCO/M3K 17025—2009 «O6Lyme TpeboBaHNs K KOMNETEHTHOCTM UCTbI-
TaTesNbHbIX U KaNNMOPOBOYHBLIX nabopaTopuinu

ISO Guide 34 — .

ISO Guide 35 — .

* COOTBETCTBYIOLLMII MEXIOCYAapCTBEHHbIV CTAaHAAPT OTCYTCTBYeT. [0 ero NPUHSATUS PEKOMEHAYETCS WUCN0Mb30-
BaTb NePEeBO/, Ha PYCCKMUI A3bIK JAHHOTO CTaHgapTa.

MpumeyaHne — B HacTosWwel TabnnLe NCNONb30BaHO CeAyloLee YCI0BHOe 0603HaYeHe CTeneHn cooT-
BETCTBUSI CTaHAAPTOB!
- IDT — UAEHTUYHBI cTaHgapT.
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