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75 [OOBbIYA U NMEPEPABOTKA HE®TU, TA3A N CMEXXHBIE NPOU3BOACTBA

OKC 75.160.20

MonpaBka k FTOCT P §2257—2004 Macna motopHble. MeToq onpeaerneHUa npeaesna TeKy4ecTy U Kaxy-
Wwenca BA3SKOCTN NPU HU3KON TeMnepartype

B kakom MmecTe HaneuataHo HonHo 6bITb

MoanyHkT 12.1.2.2 Temnepatypa BoCMpoM3BOAUMOCTb, Temnepatypa BocnponssoaumocTb,
ncnbitaHusa, °C % cpefHero 3HaveHus ncnbitaHns, °C % cpefHero 3HaveHus

-15 8,4 -15 8,4

25 17,5 —20 12,1

-30 18,4 25 17,5

-35 35,8 =30 18,4

—40 34,1 -35 35,8

-40 34,1

(UYC Ne 32017r)

67



FOCT P 52257—2004

HAUUWOHANbHBIA CTAHOAPT POCCUUCKONA DEAEPALUMN

MACIJIA MOTOPHBbIE

MeTtoa onpeaenenus npeaesna TeKy4eCTU U KaXylLleMcA BSA3SKOCTH
npu HU3KOM TemnepaTtype

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

Dara BBegeHun — 2005—07—01

1 O6nacTtb npumeHeHus

1.1 Hacrosuwwi craHaapT yctaHaBnuBaeT MeToz, M3MepeHusi npeaera TeKy4ecTy 1 BA3KOCTU MOTOPHBIX
Macefl, oxaxaaembix B Te4eHne 45 4 ¢ YCTaHOBIEHHON CKOPOCTbLIO 0 KOHEYHOW TeMnepartypbl UCNbITaHWA OT
MuHyc 10 °C no muHyc 40 °C. BsiskoCcTb M3MepSIIoT Npy HanpsxeHun casura 525 lNMa v ckopoctv caswra ot 0,4
no15c¢c—.

1.2 BO3MOXHOCTbL NPUMEHEeHVA MeToAa K APYIMM HedTenpoaykTam (HeMOTOPHLIM MacrnaMm) He paccMar-
pviBanacs.

1.3 3a eavHnLy M3aMepeHns BA3KOCTU NPUHUMAIOT MUNMNackans B cekyHay (mlMa-c). B ckobkax ans
CBefleHVs NpuBeAeHa SKBMBANeHTHasA eauHULIA — caHTunyas (cll).

1.4 MerTop, vcnbiTaHWs, U3NOXEeHHLIA B A@HHOM CTaHaapTe, MOXET coaepXaTb onacHble MaTtepuansi,
onepaumn 1 obopyaosaHve. CTaHAapT He npeaycMaTtpuBaeT Mep no obecneveHuio TexHku 6esonacHoCTy.
CooTBeTCTBYIOLLME MEepLI N0 TeXHWke 6e30MacHOCTY M OXpaHe 310POBbS YCTaHABINVBAET CaM MoNb30BaTeslb.

2 TepmuHoOnorus

2.1 OnpepeneHus

2.1.1 Kaxywancs BA3KOCTb: BsA3kocTb Macna, onpeaeneHHas AaHHLIM METOZIOM.

2.1.2 HbIOTOHOBCKOE Maco MU KMAKOCTb: Macrio nnm XmakocTb, KOTOpble NP AaHHOW TeMnepaTtype
cOBuWra UMeloT NOCTOSIHHYIO BA3KOCTb NPU BCEX CKOPOCTSAX CABUIa UMy HanpshKeHWsIX COBUra.

2.1.3 HEeHbIOTOHOBCKOE Macrio UMK XXUAKOCTL: Macno nnv XXuakocTb, BA3KOCTbL KOTOPbIX NPU AaHHOW
TemMnepaTtype N3MEeHseTCA C USMEHEeHeM rpagueHTa CKopoCTU CABUra UNn HanpshKeHus casura.

2.1.4 cxkopocTb caBura: pagveHT CKOPOCTU TEYEHNS KUOKOCTU.

[ns HEKOTOHOBCKOW XWAKOCTU, HAXOASILLENCS B KOHLIEHTPUYECKOM LIMNMHAPE POTALMOHHOIO BUCKO3VMET-
pa, B KOTOPOM HanpsixeHue CABWra M3MepsieTCs Ha NMOBEPXHOCTU BHYTpeHHero uvnuHgpa (5.1), korga koHeu-
HbIMV 3hheKTaMn MOXHO NpeHebpeyb, CKOpoCTb casura G., ¢, BEIMUCTISIIOT CrieyoLmMM o06pasom:

2@ R2 )
G=Ri-x:
wnu
_ 4mR? %)
Gr = t(R2-R?’

roe Q — YrroBas CKOpPOCTb, pag/c;
R, — paauyc cratopa, MM;
R, — paauyc potopa, MMm;
t — Bpems ogHoro obopota poTopa, C.

UznaHue ocpuymansHoe
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Ons npubopa, onncanHoro B 5.1.1,
G, =63/t. (3)
2.1.5 nanpsixeHue casura: OTHOLLEHWe [IBWKYLLIEA CUIbl K eOUHULIE MIOLLAaM NoToKa XuakocTu. [ns
POTaLMOHHOrO BUCKO3MMETPa NOBEPXHOCTb POTOpa SIBMSIETCA NSOLAAbLIo CABUra.
KpyTALwmini MOMEHT, NPUNOXeHHbIN K poTopy, 7;, H-M, BeMucnsioT no popmyne
T,=981m(Ry+ R)- 105, 4
roe m — NPUNOXeHHas Macca, r;
R, — papwyc Bana, Mm;
R, — paavnyc CTpyHbl (HUTH), MM.
HanpspkeHue capura Ha noBepxHOCTH potopa .S, IMa, BeMUcHsoT no dropmyne

I ©®)

5= rmrra '
roe h —BbicOoTa poTopa, MM;
R, — paamyc potopa, Mm.
Ins pasmepHocTen, npuBeAeHHbIX B 5.1.1:
T,=31,7m- 106, (6)
S,=3,5m. )

2.1.6 BA3KOCTb: OTHOLUEHNE NPUNOXEHHOIO K XMAKOCTU HanpshkeHUs CABWra K CKOPOCTU caswura (MHor-
[a ero HasbIBaloT KO3MULIMEHTOM AUHAMUYECKOWH BA3KOCTU). [laHHas BeNUYMHA, TakuMm 00pasoM, aBnseTcs
rokasaTerieM COMPOTUBIIEHNS TEYEHWIO XUaKocT. EanHuuer avHaMuyeckon BA3KOCTU ABNAETCA Nackanb B
cekyHgy (Ma-c). 1 ¢l paeeH 1 mMa-c.

2.2 OnucaHve TepMUHOB

2.2.1 kanubpoBo4Hble Macna: Macna, no KoTopbIM HacTpavMBaloT NPUGOP NO 3aBUCUMOCTU KaXKyLLieCs
BA3KOCTW OT CKOPOCTY CABMra AN ONpefeneHuns KaxyLLencs B3KOCTH UCTbITYeMbIX Macen.

ToBapHble kKanMbpoBOYHLIE Macna, KOTOpble ABMAIOTCA HoIOTOHOBCKMMM XMAKOCTSIMU, UMEIOT BSI3KOCTh
okono 30 Ma-c (30000 cl) npn Temnepatype mMuHyc 20 °C.

2.2.2 ucnbityemoe Macno: Jliloboe macno, Ans KOTOPOro A0MkHbI GbiTh onpeaeneHbl KaxyLLasics BA3-
KOCTb U Npefern TeKky4ecTu.

2.2.3 npepen Teky4yecTtu: HanpsieHue casura, Tpebyemoe Ansi MHMLMMPOBaHUS TedeHus. [ins Bcex
HBIOTOHOBCKUX M HEKOTOPBIX HEHLIOTOHOBCKUX >KMAKOCTEN Npefen TeKy4ecTy paBeH Hyrlio.

MoTopHoe Macno MoXeT MMeTb Npeaes TeKy4eCTH, KOTOPbIV SBNAeTCs hyHKLUMEN CKOPOCTH OXNaxXaeHs
1 BPEMEHW BbIAEPXKM NPY HU3KOW Temnepartype.

JaHHbIM METOAOM MOXHO OnpefenvuTb Npeaen TeKy4ecTy UcnbITyeMoro Macna He MeHee 35 Ma; npepen
Teky4yecTy MeHee 35 MNa npuHUMAlOT 3a ero oTCyTCTBUE.

3 CywHocTtb meTopa

3.1 O6paseL| MOTOPHOrO Macra BbiAepPXUBalOT Npu Temnepatype 80 °C 1 3aTeM OXnaxaatoT C 3anpo-
MPaMMMPOBaHHO CKOPOCTbLIO 10 KOHEYHOV TeMNepaTypbl UCTLITAHMS.

[ns namepeHus npenena Teky4ecTy Ha Basy poTopa Co3AaloT HeBOMbLLON KPYTALLMIA MOMEHT. KpyTAaLLwmii
MOMEHT 60SbLLero 3Ha4eHUs UCTonbL3YIoT AN onpeAeNneHns KaxyLLeics BA3KocTU obpasuia.

4 3HaueHue n npumMmeHeHue Mmetona

4.1 MNpwu oxnaxaeHy MOTOPHOIO Macsia CKOPOCTb U MPOACIHKUTESIBHOCTb OXIAXKAEHWUS MOTYT BIIMATL Ha
npeaen TeKy4ecTy U KaXyLLYICS BASKOCTb.

B naHHOM MeTofe MOTOPHOE Macrio MeANeHHO OXN2XAAT B AMana3oHe Temrneparyp, rae npovcxoauTt
KpucTannusauvs napacvHOBBIX YITEBOAOPOAOB, 3aTeM OTHOCUTENBHO BLICTPO OXMaXaaloT A0 KOHEYHOI TeM-
nepaTtypbl UCTILITAHMS.

PesyrnbTaThl UCNLITaHUS UCNONbL30BaNM A onpefeneHns GpakoBOYHbLIX MoKasaTerne MOTOPHLIX Macer
C 3BECTHBIMU XapaKTepuCT1KaMK, KOTOpbIe He NPOLLMKW 3KCMTyaTaLMOHHbIE UCMbITaHVA BCReACTBME HeaocTa-
TOUYHOM NPOKaYMBaEMOCTH.

2
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Bce Macna vcnbiTbiIBany, kak npaevno, Npu Temnepartype MUHyc 25 °C.

CunTaetcs, YTO yXyZdlleHVe IKCMIyaTaLMOHHBIX XapaKTepuCTMK MPOVCXOOMT BCIEACTBME TOro, uTO
Macro npuobpetaet reneobpasHylo CTPyKTYpy. 3TO MPUBOAWUT K Ype3aMepHOMY YBENUYEHWUIO NMpeaernbHOro
HanpsXXeHUsi COBUra U BA3KOCTU, MU TOFO W APYroro.

4.2 UsmeHeHWe TemnepaTypbl B NpoLecce oxXnaXxaeHus (TemnepaTtypHbIi npodunb oXnaxaeHus)

4.2.1 [ns macen, KoTopble UcnbITbIBaOT Npyu MUHYC 20 °C unu HWxe, TeMnepaTypHbIii MHTepBan npviBe-
JOeH B Tabnmue A.1.1 (npynoxeHue A).

Mpodunb oxnaxxaeHus, NpeacTaBneHHbVi B Tabnvue A.1.1, 0CHOBaH Ha BA3KOCTHLIX CBOMCTBaX CTaH-
AapTHbIX 06pa3LoB Macen Ans onpeaeneHvs npokadnsaemoctv (PRO).

K HUM OTHOCAT Macna ¢ HopMarbHLIMU HW3KOTEMMEpPaTyPHLIMM CBOWCTBAMM TEKy4ecTM M Mmacrna C
npobnemamMu npy NPoKa4YMBaeMoCTH Npy HU3KMX TemnepaTtypax [1]—[5].

[ins TemnepatypHoro npodwvns npu muHyc 35 °C n muHyc 40 °C BcneacTeve OTCYTCTBUSI COOTBETCTBY-
IOLMX CTaHAAPTHLIX 06pa3sLI0oB Macen OTCYTCTBYET 3HaUMMasi BENUYmMHa.

4.2.2 [Ins macen, KOTOpbIE UCMNBITLIBAIOT Npu Temnepatype MuHyc 15 °C nnu muHyc 10 °C, ncnonb3ayioTt
Tabnuuy A.1.2 (npynoxeHue A).

Bcnencteue OTCYTCTBUSI COOTBETCTBYIOLLMX 3TANOHHBIX MAacen He onpefeneHbl TOUHbIE XapaKTepUCTUKKN
yKa3aHHOro TemnepaTypHoOro npoduns. AHaroM4yHO HeU3BeCTHa TOYHOCTb METOAA UCTILITAaHUSI NPU UCNONb-
30BaHUM 3TOrO NPOMUIA OXNAKAESHUS NPU TeMNepaType McnbiTaHusa MuHyc 10 °C.

TemnepatypHbiii npodunb Tabnuubl A.1.2 BbiBegeH M3 TemnepatypHoro npocguns Tabnuubsl A.1.1 n
M3MeHsieTCs Mo TemnepaType B COOTBETCTBMU C Tabnuuer A.1.1, npuHMMas BO BHMaHWe npeanonaraembie
6onee BbICOKME TemMnepaTypbl MOMYTHEHWS BA3KUX Macer, UCTbITbIBaeMbix Npyu MuHyc 15 °C 1 muHyc 10 °C.

5 Annapartypa

5.1 MVHM-POTALIMOHHLIV BUCKO3UMETP COCTOUT U3 OAHOWM UM HECKONBKUX BUCKO3UMETPUYECKMX sueek,
pacnonaraloLLuxcs B arntoMMHMEBOM Broke C perynvpyemoin Temneparypoi. Kaxnas sueiika coaepxir kanu-
6poBaHHyto napy poTop — craTtop. BpalueHne poTopa gocTUraeTcsi NpUOXeHHOW HarpysKou, BO3enCTByIo-
LeV Ha Hero Yepes CTPYHY (HUTb), HAMOTAaHHYIO Ha Ban poTopa.

5.1.1 BurckoamMeTpuyeckas sueiika MMHU-pOTOpa UMEET crieayiolimne pasMepbl, MM:

AVAMETD POTOPA . .+« v vt v v e v v it it e n i n e 17,0
AMUHA POTOPA . & v v vttt vttt n i a i aia e 20,0
BHYTPEHHUN AMAMETP AHEAKM. . . oo v v viviaenn e e 19,0
PAOMYCBAMA. . .ot vt i e 3,18
PapMyC CTPYHBI (HUTH) . .ot i ee e e eaaiee e 0,05

5.2 Cuvcrema nopaepxaHus Temrnepartypbl yCTaHOBrieHa B 61oke MMHU-POTaLMOHHOIO BUCKO3VMETpa U
perynvpyeT nocTynreHve xnagareHra.

3TOT perynsTop [OMKeH NoaaepXvBath TeMnepaTtypy B npefenax, ykasaHHbIX B Tabnmuax A.1.1 nA.1.2.

5.2.1 Perynatop TemnepaTtypkl ABNAETCA Haubonee BaXHOW YacTbio Npouenypbl. AcnonbayoT penei-
HEI NPOrPaMMUPYeMbIv perynsiTop, NoAnepXusaloLLMi Temnepatypy B 6noke npuGopa. [Ans atow uenv npu-
rofieH Tak HasbiBaeMblivi PID-perynsitop, UMetoLLMii NPONOpLIMOHANBLHYIO LLUKANY C MHTerpanbHoW nepe3arpy3komn
1 andpcpepeHLManbHLIM perynnpoBaHMeM CKOPOCTH M3MEHeHNs TemnepaTypbl. Perynstop nmeeTt oavH Lvkn
perynvpoBaHusi U OAVH TemnepaTypHbli AaTuuK, nepefarlumi Ha Hero UHAoOpMaumio, HeoGxoaumyio ans
nopaepxaHvs TemnepaTypbl B paMKax 3afjaHHOro pexxvma, a Takke BCTPOEHHBIN TaiMep (Yachl), KOHTPOIK-
pyloLLMIA BBINOMHEHWe NporpamMMmbl.

Perynstop OomkeH ObiTb YCTaHOBIEH Tak, YToObI B TeueHre nepBbix 2 4 20 My1H 610K TONBKO HarpeBarcst
B COOTBETCTBMM C TeMNepaTypHbLIM NpoduneM, npeacTaBneHHbIM B Tabnvuax A.1.1 unm A.1.2.

B TeueHWe ocTaBLUeNCA YaCTU TeMnepaTypHOro npoduns TeMnepaTypy perynmpyioT C MOMOLLIBIO NOToKa
xrapareHTa.

Cuctema perynupoBkM TeMnepatypbl AoMmKHa GbiTb MYHMMaNbLHOW YyBCTBUTENBHOCTLIO 0,1 °C 1 usme-
HATbL TEeMnepaTypy C 3afaHHON CKOPOCTbIO.

Koraa [ocTUrHyTLI OoNTUMankHbIe NapamMeTpbl PerynnpoBaHusi, OTKIOHEHWS! OT TemnepaTypHOro npogu-
na npyu paboyei Temnepartype Hwke MUHYc 5 °C He fomkHbl npeskiwats 0,2 °C. JaTunkoM Temnepatypbl
MOXeT ObiTb NNATUHOBLIA TEPMOMETP CONPOTUBIEHWs!, TEPMUCTOP UK Tepmonapa. MNnaTMHOBLIV TepMOMETP
COMPOTUBIIEHWUS WU TEPMUCTOP MpeAarnoYTUTErNbLHE..

TemnepaTypHbIi AaTUMK AMaMeTpoM /g nroiiMa (3,2 MM) MOXeET BbITb YCTaHOBIMEH HENOCPeACTBEHHO B

3



rOCT P 52257—2004

oTBepcTve auameTpoMm '/ AtoriMa, pacronoxeHHoe Ha 3apHeit cTeHke Grioka Mexay sueikamu Ne 4 u 6.
AnbTepHaTUBHO TeMNepaTypHbIA aTYUK MOXeT ObiTb NOMeLLLEH B OAHO 13 OTBEPCTUIA 1Sl TepMOMeETpa.

MpumevyaHnusn

1 [datuuk nomewlaloT B TO MECTO, B KOTOPOM OCYLLIECTBNRAIOT KOHTPONb TeMnepatypbl. Ecnn perynupytot nogauy
XfapareHTa, To TeMnepaTypHbIi AaTYnK NOMELLAoT B 610K MUHK-POTALIMOHHOTO BUckoaumeTpa. Ecnn gomkHa perynupo-
BaTbCA TeMnepartypa B 6aHe, AaTYMK noMeLaloT B 6aHio.

He crenyeT nbiTaThecA perynuposaTh TeMnepaTypy 6noka, UsMepss ee 1 perynupys noaavy xnagareHra.

2 Heobxoaumoit 0CoGEHHOCTLIO ABNAETCA 3ana3ablBaHue NycKa perynatopa, Tak Kak 370 No3BONAET OCYLEeCTBUTL
MYCK aBTOMaTMUYECKOrO M3MEHEHUA TeMNEepaTypbl OXNaXaeHUA No Xxody npouecca (TemnepaTtypHoro npoduns).

5.2.2 TemnepaTypHbIA npounb

5.2.3 TemnepaTypHbIi Npocunb NOMHOCTLIO NpuBeaeH B Tabnuuax A.1.1 u A.1.2 (cMm. npunoxeHue A).

5.3 TepmomeTphb! ANA U3MepeHUn TeMnepatypbl 6noka

Tpebylotca aBa TepMmomeTpa: ¢ rpagyvposkon ot 70 °C po 90 °C, ueHoi nenexus 1 °C v wkanow or
MuHyc 36 °C o nntoc 5 °C vnu ot muHyc 45 °C po nnioc 5 °C v LieHol aenexus 0,2 °C.

[ins kanMbpoBKK TeMmnepaTypHOro AaTymka MoryT 6biTb UCNONb30BaHbI Apyrve TEpMOMEeTpUYeckue ycT-
POViCTBa C paBHOW TOYHOCTLIO U paspeLuaioLlei CroCoGHOCTLIO.

5.4 Oxnaxpatolliee yCTpoicTBO oGecnevnBaeT nopaepKaHue TemnepaTypbl XxnafareHTa He MeHee YeM
Ha 10 °C Huxe caMoii HU3KOW TemnepaTypbl UCTILITAHWA.

5.5 LimpkynsiuMoHHas cuctema obecneyvBaeT LIMPKYNALMIO XnaaareHTa Yepe3 MMHU-POTALMOHHbIN BUC-
koaumeTp. MNpu ncnonb3oBaHUM MeTaHoNa HeoGxoayMo cobntoaaTb Mepbl NPEAOCTOPOXHOCTY B CBSA3U C €ro
TOKCWYHOCTBIO M OFTHEONACHOCTHIO.

B TeueHue ncnbiTaHns LIMPKYNALMOHHAs cucteMa fomkHa obecnevmsaTb TeMnepartypy ucnbitaHus. Ecnm
HabniogaeTcs yTeuka xnapareHTa u3 cucTeMbl (OTCYTCTBYET repMeTMMHOCTb LMPKYNSILIMOHHOW CUCTEMbI),
MCnbITaHUE NPEKPALLAIOT U YCTPaHSIOT TeYb.

5.6 Camonucel, (quarpaMMHbI) — AN NPOBEPKU NPaBUNbHOCTY BbINOMHEHUS NPOMUIS OXNaXAEHUS
1 OTCNEeXVWBaHUSA TeMrnepaTyphl B Grioke.

6 PeakTuBLI U MaTepuansi

6.1 HbIOTOHOBCKOE Macno C HA3KOM TeMnepaTypor NOMyTHEHWS U BASKOCTbIO NpnbnuautensHo 30 MNa-c
(30 000 cf) npn muHyc 20 °C ans kanMBPOBKM BUCKO3UMETPUYECKUX siueek.

6.2 XnapareHT — 6e3BOAHbI MEeTaHOs, 3TAaHOJ1, U30MPONaHOJ TOBAPHLIA NI TEXHUYECKUIA.

6.3 PacteopuTents Macna — ToBapHbIe MapKu rentaHa unvm aHaslorMuHbINA pacTBOpUTESib, He OCTaBNsAIo-
LLMIA OCTaTKOB MOCIe UCMapeHus.

6.4 AUETOH, He OCTaBIISIIOLLMIA OCTATKOB NOCHE VCNapeHwst; NPUIrofAeH TEXHUYECKUIA aleToH.

7 OT60p Npod

7.1 [Ons nonyveHus AOCTOBEPHbIX Pe3ynbTaToB HEOGXOAMMO MMETL NpeACTaBUTESbHbIN 06paseL ucnbi-
TyeMoro macna, cBo60AHbIN OT CyCneH3MPOBaHHbIX TBEpAbIX YacTUL, U BOALI.

Ecnu obpasel, HaxoOsLWMIACSA B KOHTeNHepe, UMeeT TeMnepatypy Hke TOMKU poChl, €r0 BCKPbLIBAIOT,
KorAa ero Temnepatypa 6yaeT paBHa KOMHaTHOM.

8 KanubpogBka u cTaHpapTusauuna

8.1 Jdatunk TemnepaTypbl KanubpyloT, KOraa OH CoeiHEH C PerynsTopoM Temneparypbl. Temneparypy
Ha AaTuMKe NPOBEPSIOT TEPMOMETPOM C ANANA30HOM M3MepeHust oT MuHyc 36 °C ao nnioc 5 °C unum ot MUHYC
45 °C po nnioc 5 °C, yka3aHHbIM B 5.3, He MeHee YeM npu Tpex Temnepartypax.

Ansa paTyuvka Temnepartypbl U perynstopa TouKM Ha kanmbpoBOYHOW KPUBOW AOMKHbI pacroriaratbCs He
6nwke 5 °C.

TemnepaTypHbiii AaTYUK NPOBEPSIOT NEPUOANYECKU, UCTONbL3YS B KaYeCTBe KOHTPONbHOI TeMnepaTypsl
Temneparypy TasHus nbaa. Ecnu ckoppektupoBaHHasi TeMrnepatypa AaTiMKa OTKIOHAETCS OT Temneparypbl
TasHusA Nbaa 6onee Yem Ha 0,1 °C, To kanMbpoBKy NOBTOPSIIOT.

NMpumeuyaHue—Bce TemnepaTypbl B 3TOM METOAE UCTIbITAHUS COOTBETCTBYIOT (haKTUIECKON TeMNepaType U
HET HeoBXOAUMOCTU ee KOHKPETU3NPOBaTb.

4



rOCT P 52257—2004

8.2 Kaxnayio BUCKO3UMETPUHECKYIO AMeirKy KanwbpyloT (onpeaensiioT NOCTOSIHHYIO SiMeliKW BUCKO3UMET-
pa) no craHpapTHOMy o6paauly npu muHyc 20 °C, Kak ykasaHo B 8.2.1—8.2.8.

8.2.1 UcnbiraHus npoBoasT no cragusam 9.2—9.2.5.

8.2.2 [NporpaMMUpyIOT perysisiTtop TemMmnepaTypbl Ha CHUXXeHUe TeMnepartypbl 6110ka MUHU-POTALVOHHOTO
BUcKo3uMeTpa A0 MyuHyc 20 °C B TeueHue 1 4 unvm meHee 1 3anyckaloT NporpaMmy.

8.2.3 Macro BbiiepXuvBaloT B siveikax npy Temnepatype munyc 20 °C £ 0,2 °C He meHee 1 9, npoBoas
HeobxoUMble KOPPEKTUPOBKU TemnepaTypbl, YTOObl NoAAepXaTb TEMINEepaTypy UCTLITAHUS.

8.2.4 o okoHYaHMM nepuoaa BbiAePXKU 3aNUCLIBAIOT TemnepaTypy UCTLITaHUA U CHUMAIOT KPbILIKY
SiYeliku BUCKO3MMETPa.

8.2.5 BeinonHsior 9.3.1—9.3.3.

8.2.6 BbinonHsioT 9.4.

8.2.7 lNosTopsioT 8.2.5 1 8.2.6 ANs KaXXA0W M3 OCTaBLLMXCA SUYeeK crieBa Hanpaso.

8.2.8 PaccunTbiBalOT NOCTOSIHHYIO SiMeikn BUCKo3uMeTpa C Ans KaXaom siueikn (kombruHauus potop —
cTaTop) Nno ypaBHEHUIO

C= Mo/t (8)

roemny — BSA3KOCTb CTaHAApTHOro obpasua macna npu MuHyc 20 °C, cll (MlMa-c);
C — NoCcTOsiHHaA suenkn BUCKO3UMeTpa Npu macce 150 T, MNa;
t — BpeMsi Tpex NofHbIX 060pOoTOoB, C.

8.3 lNepBuyHoe onpefeneHve TeMnepaTypbl TasHWA NbAa AOIMKHO ObiTb CAEnaHo KanubpoBOYHLIM
TepMOMETPOM U AATYMKOM TeMnepaTyphbl, 3aTeM 3TO U3MepeHUe NPOBOAST NepUOAUMECKU.

Mpwn nio6om nsmeHeHnn B KannbpoBke NO TemMnepaType TasHUS Nbaa B CUCTEME PErynaTop Temnepary-
pe/AaTyvK TemnepaTtypbl NPOBOASAT NOBTOPHYIO KanuGpoBKy B COOTBETCTBUM C 8.1.

8.4 Tepropnyeckn NPOBEPSIOT CKOPOCTb OXNaXAEeHUS, YTOObl rapaHTUpPOBaTb COOTBETCTBUE pearnuaye-
MOro oxnaxaeHus npodnnto Temnepatyp (tadbnuubl A.1.1 unun A.1.2). 31o cnenyet aenartb, No kpaiHel Mepe,
OAVH pas B MecsiLl, perucTpupys Temnepartypy 6noka no nokasartensiM perynsitopa remMneparypbl U TepMoMeT-
pa, nomellaemMbIM B 610K, N0 MeHbLLE Mepe, TPWKAbl BO Bpems paboTbi.

Heobxoavmo MOCTOSIHHO KOHTPONMpOBaTh NPodUNL TemrnepaTyp BO BPeMsi BLINONHEHUs NporpaMMbI
oxnaxaeHusa Huike 0 °C, Tak KaKk OTKINOHeHWe OT 3apaHee 3apaHHOro npodmnsa Temnepartyp (Tabnuubl A.1.1
unm A.1.2) MOXeT NPUBECTM K OLLIMBOYHBIM pe3yrnbTaTam UCTbITaHUS.

KoHTpornb NpoBOASKT Npy NOMOLLY FIEHTOYHOTO CaMOMNWCLIA UIW CUCTEMbI HAKOMNJIEHWS1 AaHHDbIX, KOTOpble
nepuoauyecku (Kaxable 1—2 MWUH) perucTpupyioT BpeMs 1 Temneparypy 6noka.

HonycTumMble OTKNOHEHMS TeMnepaTypbl NpuBeaeHsl B Tabnuuax A.1.1 unu A.1.2, a Take B 5.2.

9 MpoBeneHue ucnbiTaHuA

9.1 MNporpaMmMupyIoT perynsaTop TeMneparypbl Ha NoAnepXXaHve TeMnepaTypbl 6510ka MUHU-POTALOH-
HOrO BUCKO3UMETpa, paBHOM CyMMe Temrnepartypbl, B3iTo u3 Tabnuubl A.1.1 unu A.1.2, n cooTBeTCTBYIOLLErO
nonpaeoYHOro koaddpuumeHTa, onpeaeneHHoro B 8.1.

B Tabnuue A.1.3 npvBeneHLI MHTepBarnbl BpeMeHW, HeobxoauMblie ANA AOCTWKEHUs TeMnepaTypbl Uc-
NbITaHnsA.

9.2 MNoaroroBka o6pasLia U BUCKO3UMETPUUECKON AUerKH

9.2.1 BbiHMMaIOT AEBSATL POTOPOB M3 BUCKO3MMETPUIECKUX SueeK U yBexaaloTcs B YACTOTe pOTOPOB M
sAveek. Metoauka ouncTkm npusefieHa B 9.6.

9.2.2 B kaxayto ayerky sanusatot (10 £ 1,0) cm3 obpasua macna.

9.2.3 YcraHasnmBaloT poTOPbl B COOTBETCTBYIOLLIME CTAaTOPbl M BCTABNAIOT BEpPXHWE HanpaensioLue ocu
noALWMNHNUKOB.

9.2.4 HapesaloT netnio cTpyHbl (HUTW) AnvHoi 700 MM Ha nepeknagvHy B BepXHeil 4acTu potopa M
HamaTLIBalOT ee Ha Bas, octaBue cBoboAHbIM KoHell 200 MM. He Oonyckaetcs nepexnectbiBaHue CTpyH
(HuTel). CBOBOAHBIN KOHEL| CTPYHbI (HUTW) YKNAALIBAIOT HA KPbILLKE NOALLMNHWUKOB. OPUEHTUPYIOT POTOP TakuM
06pa3oM, 4ToGbl MApKMPOBaHHbIA KPACHLIM UNK YepHbIM LIBETOM KOHEL| NepeKnaavHbl Ha BepXHei yacTv Bana
poTopa 6bin HanpaBneH TOYHO Briepea.

9.2.4.1 CipyHa (HUTb) MOXeT ObiTb 3apaHee HaMOTaHa Ha Ban nepef YCTAHOBKOM poOTopa Ha CTa-
ovwm 9.2.3.

9.2.5 3aKpbiBalOT BUCKO3UMETPUYECKME SIYEVKW KPLILIKOW, YTOOLI CBeCTU K MUHMMYMYy o6pasoBaHue
MHes! Ha XONOAHbLIX METASUIUYECKUX YacTsIX, CONPUKACAIOLLMXCS C Bo3AyxoM. VHoraa BosHUKaeT Heobxoau-
MOCTb NPO/YTh KPbILLIKY CYXUM BO3[YXOM.
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9.2.6 HauuHaloT 3anporpaMMMpOBaHHbIA TemnepaTypHbiii npodunb. Harpesatot o6pasubl Macna Ao
80 °C % 1 °C v BblAepXM1BAIOT NPK 3TOW TemnepaType B TeueHue 2 4, YTo6bl 06pasoBarcs UCTUHHLIN pacTBop,
KOTOPOro MOXeT He ObITb NpY KOMHATHOW Temneparype.

9.2.7 Mo OKOH4YaHUW BLIAEPXKA HAYMHAIOT LMKIT OXnaxaeHus obpasuoB B COOTBETCTBUW C 3a4aHHOM
nocrienoBaTenbLHOCTLIO, NpUBeAeHHOM B 9.1.

9.2.8 Mo 3aBepLueHUM TemMnepaTypHOro Npounsa oxnaxaeHus TemnepaTtypa 65ioka He A0MKHa OTNu-
YaTbCsl OT 3a1aHHON TemnepaTypbl UcrbiTaHusi 6onee Yem Ha 0,2 °C npy U3MepeHnn He perynsTopoM Temne-
paTypbl, @ TEPMOMETPOM, YCTAaHOBIEHHbIM B TO e OTBepcTHe (AnsA TepMoMeTpa), KOTOpoe UCNOoMNb30Baroch
BO Bpemsi KannGpoBKY.

Ecnu Temnepatypa 6noka HaxoauTcsl B 3TOM MHTepBare, U3MepsIioT npeaen TeKy4ecTu U BA3KOCTb B
TeueHue 30 MUH Nocre 3aBepLLEeHnst TemnepaTypHoro npocguns (9.3).

9.2.8.1 Ecnu koHeuHas TemnepaTypa 6noka Bbille 3aaaHHon Ha 0,2 °C—0,3 °C, yctaHaBnuBaloT pery-
NsiTOp TeMNepaTypbl Tak, YTobbl fOBECTM TeMNepaTypy 6510ka A0 3aAaHHOW TeMnepaTypbl UCNbITaHUA, U Nepen,
nposeAeHeM UCNbITaHUs BLIOEPXMBAIOT NPU 3To TeMnepatype B TeweHne 30 MyH. Koppekuus TemnepaTtypbl
He [10JDKHa NpeBbiaTh 1 4.

[aHHble, NonyyeHHbIe Takum 00pasoMm, SIBMSIOTCA AOCTOBEPHLIMW, B NPOTVBHOM Cllyuyae WCMbiTaHue
HenelCTBUTENLHO.

9.2.8.2 Ecnu koHe4yHas Temnepartypa 6rnoka 6onee 4yem Ha 0,2 °C Huxe unu 6onee yem Ha 0,5 °C Bbiwe
Sa,El,aHHOﬁ, TO ucnbiTaHue CYUTaloT Hep,eﬁCT BUTEJbHbLIM.

Mpenen TekyyecTn u BA3KOCTb MOTNYT ObITh M3MepeHbl 6e3 AanbHelillel KOPPEeKTUPOBKY TemnepaTypbi.
3TV pesynbTaThl COOTBETCTBYIOT (baKTUYECKON TeMnepaType, a He 3apaHee BbiIGpaHHOIA.

9.2.9 Ecnv koHeyHas Temnepartypa, kak ykasaHo B 9.2.8, oTknoHsietca 6onee yem Ha 0,2 °C, To nepep,
Ha4YanomM NOBTOPHOro UCNbITaHUSA BLINMONHAIOT crieaylollee:

1) npoBepsIoT KanMbpPOBKY TEPMOMETPA;

2) NpoBepAIOT TOUHOCTL aT4MKa perynsTopa TemMnepaTypbl B COOTBETCTBUM C 8.1;

3) NpoBepsIOT LMPKYNSLMIO XTafareHTa;

4) 3aMeHsIIOT XrafareHT, ecn oH 06BOAHEH, HAa YTO YKa3biBalOT KPUCTaNbI NbAa B BEpPXHe 4actu
pesepByapa. XrafgareHT npu H1U3Kon Temnepartype abcopbupyert Boay v no mepe ee abcopbupoBaHusi ero
oxnaxaaroLLas crocoBHOCTb CHKAETCS;

5) nposepsioT, paboTaeT NMn HaanexaluumM obpasom oxnaxaatoLas 6aHs;

6) nNpoBepsIOT NOrPELLUHOCTb NPOrpaMMbl TeEMNepaTypHOro NPodWMIsi U BHOCAT COOTBETCTBYIOLLME KOp-
PEKTUBBI.

9.2.10 VccnenyioT KpUBYIO OXIaXAEeHUS Ha Hanvune TeMnepaTypHbIX OTKITOHEHWIA, NPeBbILLAIoLLUX A0-
nycTuMble npeaenbl, ykasaHHble B Tabnuue A.1.1 unn A.1.2.

MpoBepsioT, YTOObI CKOPOCTM OXIaXAEHWs! NMPU UCTILITAHMW COOTBETCTBOBASM CKOPOCTSIM, YKa3aHHbIM B
Tabnuue A.1.1 ons Temnepatyp Hwke MUHYC 4 °C nnm A.1.2 — ans Temneparyp Huxke nntoc 6 °C.

MpoBepsitoT, YTOGLI NpeaBapuTernbHbIN Harpes Npu 80 °C npopomkancs He MeHee 2 u.

9.3 OnpepeneHue npeaena TeKy4yecTu

9.3.1 [Ins kaxxaow sYerkn, HauMHas C Camol fanbHer sYerky B IeBOW CTOPOHe Nprbopa, BbINOSHSIOT
npouenypol, ykazaHHbie B 9.3.2—9.3.5.

9.3.2 CoBmeLLaloT ONopy LUKMBa C PUCKOW Ha JMHeliKe, COOTBETCTBYHOLLEW WCMNbiTaTenbHON siuelike,
Takvm o6pasom, 4To6bl CTpyHa (HUTb) CBELLMBanach ¢ 6rnoka HanpoTue Bana poTtopa. Crniegyet y6eauTbes, YTo
rpy3bl He 6yAyT 3ageBaTh Kpasi CTona BO BPEMs MCTbITAHWS.

9.3.3 CHumaloT CTpyHY (HWUTb) C BEpXHEe Onopbl NOALLMMHUKOB Y OCTOPOXHO YKNAALIBAIOT €€ Ha LUKVB
Tak, YTOObl He NOTPEBOXUTL U3MEPUTESTEHYIO S4eliKy (He MO3BONSIOT Bany poTopa BpallaThes).

9.3.4 OcTOpOXHO, YTOOLI HEe HapyLUWUTL refieByl0 CTPYKTYpY, NPVKPEennsioT rpy3 maccoi 10 r kK cTpyHe
(HWTK) M akkypaTHO ero noABeLIMBalOT. BuayansHo HabnioaatoT 3a ABKEeHVeM NepeksiaanHbl poTopa (Henb3s
M3MepsTb Npeaen TeKy4ecTU C NOMOLLLIO 3NIEKTPOHHOW onTukM). Koraa koHel nepeknaavHel He COBUraeTcs
X0Ts bl Ha 3 MM B TeveHue 15 ¢ (3TO COOTBETCTBYET NPUONU3NTENBHO ABYM AVAMETpaM nepeknaavHbl unu
noBOpPOTY Ha 13°), 3anuckIBaloT, YTO OOpa3eLl UMeeT Npeaen TeKy4ecTy.

MpwvMeuyaHwue— MNpyNEpPBOM NPUINOXEHUN HATPY3KM 10 I NPU UCMLITAHUM HEKOTOPbIX Maces MOXET MPOU3oNTH
MOMEHTanbHOe KpaTKOBPEMEHHOE [ABWKEHWe nepeknaauHbl. Ecrv B Teuenue 15 ¢ He HaGniogaeTcs AOMOMHUTENLHOE
ABWKEHWEe NepeknaamvHbl, TO NEPBOHAYANLHOE ABMKEHME MOXHO He NPUHUMATL BO BHUMaHUE.

9.3.5 Ecnu HabniopgaeTtcs npenen TekyvecTty, nepexoasT k 9.5.
9.4 UzmepeHue Kaxyllencsl BA3KOCTU
9.4.1 MpwvkpennsoT rmpto Maccor 150 r k CTpyHe (HUTK) U OCTOPOXHO NOZBELUMBAIOT. BrrovatoT Tarimep
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(cexyHnomep) B MOMEHT, Korzia nepeknagvHa Barna poTopa ykasbiBaeT NpsiMO Briepes, ¥ NpoAoiKaloT name-
PATL BpeMs B cooTBeTcTBUM € 9.4.1.1—9.4.1.4.

9.4.1.1 Ecnu nepsoiii nonyobopoT Bana npousoiaeT 3a Bpemsi MeHee 10 ¢, U3MepsIoT U UKCUPYIOT
Bpemsi, HeobxoaumMoe ANsA NepBbiX Tpex 060poToB.

9.4.1.2 Ecnu Bpems, Tpebyemoe ans nonyo6opota Bana, 10 ¢ unu 6onee, 3anucbiBaloT BpeMsi MoJyTHOro
o6opoTa 1 oukeupyloT ero kak Bpemsi ogHoro obopora.

9.4.1.3 Ecnu Bpemsi ogHoro o60poTa npesbillaeT 60 ¢, 3akaHYMBAIOT 3KCMEPUMEHT U perMcTpUpyioT ero
Kak Bpemsi ogHoro obopora «6onee 60». 3anuckLIBaloT, YTO BA3KOCTb OOrbLLe 3Ha4YeHus!, paccumuTaHHoro B 10.1.

9.4.1.4 Bpems nepBbix Tpex 060POTOB MeHee 4 C PerMMCTPUPYIOT Kak «MeHee 4 C». 3anuchIBaloT, YTo
BSI3KOCTb MEHbLLUe 3Ha4YeHus1, paccunTaHHoro B 10.1.

9.5 lMoBTopsioT 9.3—9.4.1 ANA KaxA0M U3 ocTarnbHbIX iYeeK crieBa Hanpaso.

9.6 Ouuctka

9.6.1 locne 3aBepLUeHUS UCNbITAHWI Ha BCEX SuYerKax BbIKIIoUaloT OXNaXaeHne U BKIIoYaloT HarpeBa-
Terb, YTOObI HAarpeTb BUCKO3UMETPUYECKWe siUeikn 0 KOMHAaTHOW TeMnepaTypbl MM HECKONbko BonbLue, HO
He Bbille 50 °C.

9.6.2 BbIHMMAIOT BEpPXHME OCU POTOPOB M CAMU POTOPLI.

9.6.3 YpansioT u3 sueek obpasuibl Macna ¢ NOMOLLbI0 BaKyyMa U NPOMBIBAIOT UX PacTBOPUTENEM He-
CKOJbKO pas, a 3aTem ABa pasa aLeToHoM. C nomoLlbio Bakyyma yaansiorT pacTBOpuUTenb M3 siueek nocne
Ka)KA0M NPOMbIBKU W Nocne nocneaHen NPOMBLIBKM AAI0T aleTOHY NOMTHOCTBLIO UCMapUThLCS.

9.6.4 PoTopbl NPOMBIBAIOT aHASNIOMYHLIM COCO6OM.

10 Pacuet kaxyweuca BA3KOCTU

10.1 KaxyLLytocst BAKOCTb 1, ¢l (MIMa-c), paccunTbIBAIOT, UCMOb3Ysi NOCTOSIHHYIO SMEiKN BUCKO3VUMET-
pa, Nony4YeHHyo Mo ypasHeHuio 8, no popmyrne
M,=C-t-3/r, 9)

roe C— nocTosiHHas Avelikv BUCKO3MMeTpa (Mo ypaBHeHuio 8);
f— Bpems 18 Y1Cra NOMHLIX 0BOPOTOB PoTOpPa;
F— 4UCIIO NOMHLIX 0GOPOTOB poTopA.

11 O6pabotka pe3ynbLTaTtoB

11.1 Kaxyuwasca BA3KOCTb U npeaen Teky4Yyecty

3anncbIBaloT KOHEYHYIO TeMNepaTypy UCMbITaHUs, a Taloke KaxyLLYIOCA BA3KOCTbL Ui Hanuyve npeaena
TeKy4ecTu.

11.1.1 Kaxywytocs BsiskocTb MeHee 5000 mMa-c (cl1) sanucbiBatoT kak «meHee 5000 mMa-c (cl)».

11.1.2 KaxyLuytocs BsizkocTb Mexay 5000 1 100000 mMa-c (cl) sanucbiBaloT ¢ TouHOCTLIO A0 100 MIa-c
(ch).

11.1.3 Kaxywiyiocs BAskocTs Mexay 100000 n 400000 mMa.c (cM) 3anuchbiBalOT C TOMHOCTLIO [0
1000 mMa-c (cn).

11.1.4 Kaxywytocs BaskocTb 6onbLue 400000 mMa-c (cl) saanvcbiBatoT kak «6onee 400000 mlMa-c (cl)».

11.1.5 MNpw ncnbiTaHuM NNAcTUYHOTO MaTepuana, KoTopbl A4aeT TPU 3HaYEeHUA BA3KOCTH, NepBoe 3Ha-
YeHVe 3an1CbIBalOT KaK KaxyLLylocs BA3KOCTL No ASTM D 4684. Ecnun HeobxoanMo, TO 3anncbiBaloT BCe TpU
3HaveHus1, cobnofas nx nocnenoBaTenbHOCTb.

12 TOYHOCTb U OTKNOHEHue

121 TouHoCTb

ToyHOCTL MeToAa, onpefieneHHas CTaTUCTMUECKUM UCCNEeAOBaHWEM pPe3yrnbTaToB MexnabopaTopHbIX
ucnblTaHWA, npueeneHa B 12.1.1—12.2.

12.1.1 Npepen Tekyyectu

B crnyyae oueHku pesynbTaToB OnpeaesieHus TUNa «BblAepXuBaeT/He BbIAEPXMBAET» B HacTosllee
BpeMsi HeT obLUEeNPUHATOro MeToAa onpeaeneHUs TOYHOCTH.

12.1.2 KaxyLliascs BsA3KoCTb

12.1.2.1 MNoBTOpsieMOCTb (CXOAMMOCTD)
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PacxoxneHve Mexay AByMs NOCreAoBaTeNbHbIMK pesynbTaTtamu, Nosy“eHHbLIMU OLHUM U TeM Xe ore-
paTopoM Ha OZHOW Y TOW XXe annapaType Npu NOCTOSIHHO AEVCTBYIOLLMX YCNOBUSIX HA UOEHTUYHOM uccrneaye-
MOM Matepvane B TeueHUe ANUTENbHOro BPeMeHV Mpu OGbIMHOM M NPaBWUIBHOM BLIMONHEHUM MeTona
UCTbITaHMA, He AOMKHO NPEBLILLATL CreayioLLVe 3HaYeHns Gonee YeM B OOHOM cny4ae U3 ABaaLaTy.

MoBTOPSAEMOCTb (CXOAMMOCTb), BLIPXEHHAs B NPOLIEHTaX OT CPeaHero 3HauYeH s KaXyLLecs BA3KOCTY,
npvBefieHa HYxe:

Temnepatypa ucnbiTanus, °C MoBTOpAEMOCTL (CXOAUMOCTL), % CpeaHero sHayeHus
—15 4,2
—20 7,3
25 11,7
—30 9,3
—35 13
—40 19,8

12.1.2.2 Bocnpov3BoAUMOCTb

PacxoxneHve mexay OBYMSi e QUHWMHBIMUA U He3aBUCUMbIMU pe3yrnbTaTamu, NonyvYeHHLIMU pasHbIMU
onepatopamu, paboTarLmumMK B pasHbiX flabopaTopusix Ha MAEHTMMHOM UCCreayeMOM MaTepuarne B TeMeHne
ONVTENbHOIO BPEMEHW, He OIMKHO NpeBbIWaTh crieaylLme 3HadeHs 6onee YeM B OOHOM Clyvae 13 ABaf-
uatv. BocnponsBoaMMOCTb, BhIpaXKeHHas B NMPOLIEHTaX OT CPefHEro 3HauYeHUsi KaxyLLencs BSA3KOCTU, NpyBe-
[eHa Huxe:

Temnepatypa ucnbiTaHus, °C BocnponssoanMocTb, % CpeaHero sHaueHus
—15 84
—25 17,5
—30 18,4
—35 35,8
—40 34,1

12.1.3 Mporpamma mMexnabopaTopHbIX UCTILITAHUIA BKIlOYara criefyloLive 3Ha4eHns:
9 Macen — npu Temnepatype MUHyc 15 °C ¢ yuactuem 11 naboparopwis;
9 Macen — npu Temnepatype MuHyc 20 °C B 11 naGopartopusix;
18 macen — npu Temnepatype MuHyc 25 °C B 14 nabopartopwusix;
9 macen — npu Temnepartype muHyc 30 °C B 13 naGopatopusix;
6 macen — npu Temnepartype MmuHyc 35 °C n muHyc 40 °C B 12 naboparopusx.
12.2 Otknoxenme
B cBsiaK ¢ OTCyTCTBMEM NOAXOAALLEro CTaHAAPTHOTO MaTepuarna, NPUroAHoro ANA onpeaeneHnst OTKIo-
HeHUs, N0 AAaHHOMY METOAY UCTIbITAHWUSA OTKITOHEHWE He OnpeaereHo.



MpunoxeHue A
(cnpaBouHoe)

TemnepatypHblie npodunu

A.1 TemnepaTypHbie npocdunu Ansa TeMnepaTyp UCNbLITaHUA
A.1.1 Cmotpu Tabmuubl A.1—A.1.3.
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Ta6nuua A.1.1— TemnepaTypHbiii npocdunb AN TemnepaTtyp ucnbitaHus oT MUHyC 20 °C ao MuHyc 40 °C

MponomKUTENBLHOCTL LIMKIA, Y:MUH

TemnepaTypHbiit uHTepBan',

CkopocTb usmeHeHus:, °C/u

Lonycrumoe OTKINOHEHue

MoanepxvBaTh B 3TOM TOYKE TEM-
nepaTtypy McnbITaH1st MUHyC 40 °C?)

°C Temneparypbi?), °C
0:20 Cs.20 po 80 — —
2:00 or8 » 80 — +1,0
0:20 » 80 » 0 — —
0:03 » 0 » —3,0 — —
0:07 »—30 » —4,0 85 +0,5
0:10 »—40 » —5,0 6,0 0,2
6:00 »—50 » —8,0 05 +0.2
36:00 »—8,0 » —20,0 0,33 + 0'2
MNopgepxvBaTh B 3TOW TOUKE TeM-
nepartypy ucnbiraHus MuHyc 20 °C3)
2:00 » —20,0 » —25,0 25 +0,2
MNogaepxvBaTh B 3TOA TOUKE TeM-
nepaTtypy UCTbITaHns MUHyc 25 °C3)
2:00 »—25,0 » —30,0 25 +0,2
MoppepxvBaTh B 3TOW TOYKE TeM-
nepatypy ucnbItaHus MuHyc 30 °C?) Ce. —30,0 no —35.0 2,5 +0,2
MNoppnepxvBaTh B 3TOW TOUKE TEeM-
nepaTypy MCnbITaHUA MUHyC 35 °C3)
2:00 Ot —35,0 » —40,0 25 +0,2

5°C.

onpegeneHus BA3KOCTU.

ncnbiTaHUA.

) Ecrv McnonbayloT cuCTeMy CABOEHHOTO KOHTYpa YNpaBneHus, TO 3a/1aHHbie TeMnepaTypbl 6aH1 A0MKHbI GbiTb Ha
5 °C Hke COOTBETCTBYIOLLEN TemnepaTypbl 6rioka. MakcuManbHas TeMnepaTtypa 6aHu He JomkHa NPeBbILIaTL MUHYC

2) WameHeHve TemnepaTypbl He Gonee + 0,1 °C ynyullaeT TOYHOCTbL M BOCHPOM3BOAMMOCTL PE3yrbTaToB

3) Mpeaen TeKyyecTU W KaXKyLLyKOCS BSSKOCTb M3MEPSIIOT B TeueHue 30 MUH Nocrie AOCTUXKEHUS TeMnepaTypbl

Ta6nuya A.1.2 — TemnepaTypHblii npocub Ans Temneparyp ucnbitTaHua MuHyc 10 °C u muHyc 15 °C

MpoaomKUTENLHOCTb LMKNA, Y:MUH

TemneparypHbIii uHTepran’’,

CKopocCTb u3aMeHeHus, °Clu

HornycTtumoe oTKIMoHeHue

°C Temnepatypbi?, °C
0:20 Cs.20 po 80 — —
2:00 Ot 80 » 80 — +1,0
0:20 » 80 » 10 — —
0:03 » 10 » 7,0 — —
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Okonyarue mabnuusi A.1.2

MonnepxvBaTh B 3TON TOYKE TEM-
nepartypy ucnbiraHus MuHyc 15 °C3)

. TemnepaTypHbIit uHTepaan’), o [onycTUMOoe OTKIOHEHUe

MpoaoMKUTENLHOCTD LMK, Y:MUH c CkopocTb U3MeHeHus, °Clu Temnepatypsi?), °C

0:07 Cs. 7,0 po 6,0 8,5 +0,5

0:10 » 6,0 » 50 6,0 +0,2

6:00 »50» 20 0.5 +0,2

36:00 » 2,0 » 10,0 0,33 +02
MoanepxuBaTL B 3TOW TOYKE TEM-

nepaTypy ucnbmaHus MuHyc 10 °C3)
2:00 »—10,0 » —15,0 25 +0,2

onpeaeneHuna BA3KOCTU.

AOCTUXKEHUA TeMnepaTypbl UCNIbITAHUA.

1) Ecnmn ucnonbayloT cUCTeMy CABOSHHOMO KOHTYPa yNpaBrieHusi, TO 3a[jaHHbie TeMnepaTypbl 6aHu AOMKHBI GbITh Ha
5 °C HWXe COOTBETCTBYIOLWEN TeMnepaTypbl 651oka. MakcumanbHas TeMnepaTypa He [OrDKHa NpeBbIaTh MUHYC 5 °C.

2) UsmeHeHne TemnepaTypbl He Gonmee + 0,1 °C ynyuyllaeT TOYHOCTb W BOCNPOU3BOAUMOCTb Pe3ynbTaToB

3) MameHeHne npeaena TEKYYECTW W KaXyLIEWCA BSA3KOCTW CriealyeT NpoBOAMTL B npeaenax 30 MUH nocre

Ta6nuya A.1.3 —HoMmvHanbHoe BpeMs 4O AOCTUXKEHUS TEMMNEpPAaTYpbl UCMbITaHUA

Temnepatypa ucnbiTaHus, °C

McTeklwee HOMUHANbLHOE Bpems, 4

—10
—15
—20
—25
—30
—35
—40

45
47
45
47
49
51
53

10
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