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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

HedTenpoayKThbl
KNOKOCTU NMPO3PAYHDbLIE U HEINPO3PAYHDbIE

OnpepeneHue KUHeMaTU4e€CKOUN BA3KOCTI
N pacyeT AMHaAMN4YeCKOU BA3KOCTU

Petroleum products. Transparent and opaque liquids.
Determination of kinematic viscosity and calculation of dynamic viscosity

[laTta BBegeHnsa — 2011—01—01

1 Obnactb NpMeHeHUA

1.1 HacTtoawun ctaHgapT ycTaHaBnmMBaeT MeToq onpegeneHns KnHemMmaTuideckon BA3KOCTU v XKUOKUX
NPo3payvHbIX U HENPO3paUHbIX HEPTEMNPOAYKTOB NYTEM U3MEPEHUS BPEMEHU UCTEYEeHUS obbemMa XKNOKOCTU
Nnod BO3OEUCTBUEM CUMMbI TSXKECTU Yepes KannbpoBaHHLIN CTEKISAHHBIN KanUnnsapHbIA BUCKO3UMeETP. AnHamu-
YecKyHo BA3KOCTb 1 pacCYUTLIBAKOT YMHOXEHUEM U3MEePEeHHOU KMHeMaTUYeCKoU BA3KOCTU v HAa NNOTHOCTL P
XNOKOCTMN.

[TpumMmevyaHmns
1 Tpn onpegeneHnn KMHEMaTUYECKON BA3KOCTU MNPO3PaAYUHbIX XKUOKOCTEW U KUHEMATUYECKOWN BS3KOCTU BUTYMOB
crneayer Takke ncnone3oBartb metoabl ncnoitanmm ACTM 1 2170 m ACTM [ 2171.

2 NCO 3104 cooTBeTcTBYET MeToay ucnoitaumsa ACTM [] 445.

1.2 Pe3ynbTaTthl, NONy4YeHHbIe HACTOALMM MeToO40M UCMbITaHUA, 3aBUCAT OT NoBeaeHUsa UCNbITYeMOoro
obpasua. Hactoawmin metoa npegHasHayveH ansg NpUMeHeHUs K XKUAOKOCTSAM, Y KOTOPbLIX HanpsiXeHne casura U
CKOPOCTb cABUra nponopunoHanbHbl gpyr apyry (noBeaeHne HblOTOHOBCKUX XUOKOCTEN).

Ecnu BA3KOCTb 3HAUYNTENBbHO MEHSETCS B 3aBUCUMOCTU OT CKOPOCTU CABUra, TO Ha BUCKO3UMETPaX ¢ pas-
HBIMWA AnamMeTpamMn KanmnnapoB MOryT ObiTb NONyYeHbl pasHble pesynbTaThl. HacTosaWwmMn MeTo BKNoYaeT
onpegeneHne KNHemaTuyeckom BA3KOCTU U 3HAYEHWUN NPELN3UOHHOCTU ANA OCTAaTOUYHbIX XKOKUX TOMMUB, KO-
TOpble B TEX e CaMbIX YCIMOBUSIX ODHaPYXMBaAOT CBOUCTBA HEHLIOTOHOBCKUX XXUOKOCTEN.

1.3 HacToswuin meToa oxBaTbiBaeT AnanasoH KuHemaTtmndeckon Baskoct ot 0,2 oo 300000 mmé/c (Tab-
nmya A1.1, npunoxeHne A1) npu Bcex sHavyeHnax temnepartypsbl (6.3 n 6.4). INpeln3nOHHOCTL ObINa onpeae-
feHa TONbKO ANA TeX NPOAYKTOB, KMHeMaTudeckasl BA3KOCTb WM TemnepaTypa KOTOpbIX HaxoAuTcd B
aunanasoHax, ykasaHHbIX B pasgene 17.

1.4 BenuyiuHebl, ykaszaHHble B eguHuLax CH, OoMKHBI paccMaTpuBaTbhCs Kak cTaHQapTHLIE.

1.5 HacTtoswunn ctaHaapT He CTaBUT CBOEW Lerblo pelleHne Bcex npodbnem TexHUKn be3onacHocTu,
CBAI3aHHBLIX C ero npumeHeHuneM. l'onb3oBaTenb HACTOALEro ctTaHgapTa HeCEeT OTBETCTBEHHOCTL 3a paspa-
DOTKY HEODXOAUMBIX MEP TEXHUKM DE30NaCHOCTU U OXPpaHbl 340POBbA NepcoHana, a Takke onpeaensieT Lene-
co0bpa3HOCTb NPUMEHEeHNs 3aKkoHodaTeNbHbIX OrpaHU4YeHnin nepe ero NCnosib3oBaHMEM.

U3pgaHne odbvumanbHoe
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2 HopmaTuBHble ccbinku”

B HacTodAwWweM cTaHagapTe Ncnonb3oBaHbl HOpMaTUBHbBIE CChIIKM Ha crneayowue ctaHaapThi?):

ACTM 1446 Cneuudomnkauum n padboune MHCTPYKLUUU Ha CTEKNSAHHBIE KanMNNsipHble BUCKO3MMETPLI A8
onpeaeneHna kMHematudeckon BA3kocTU (ASTM D 446, Specifications and operating instructions for glass
capillary kinematic viscometers)

ACTM 1 1193 Cneuudounkaumsa Ha soay-peaktme (ASTM D 1193, Specification for reagent water)

ACTM O 1217 MeTtog onpegeneHusa nNnoTHOCTU U OTHOCUTENTbHOW NNOTHOCTU (yaAeNnbHOro Beca ) Xua-
kocTen nmkHomMmeTpoM buHrama (ASTM D 1217, Test method for density and relative density (specific gravity) of
iquids by Bingham pycnometer)

ACTM 1 1480 OnpepgeneHne NNOTHOCTU U OTHOCUTENBLHOW NMIMTOTHOCTU (YAENbHOIo Beca) BA3KMX MaTe-
puanos nukHoMeTpoM buHrama (ASTM D 1480, Test method for density and relative density (specific gravity)
of viscous materials by Bingham pycnometer)

ACTM O 1481 OnpeaeneHue NNOTHOCTU U OTHOCUTENBHOM NNTOTHOCTU (YOENLHOro Beca) BA3KUX MaTe-
pranoB bukanmnnapHeiM nukHoMmeTpom JlnnknHa (ASTM D 1481, Test method for density and relative density
(specific gravity) of viscous materials by Lipkin bicapillary pycnometer)

ACTM 12162 PykoBOACTBO MO OCHOBHOW KanMbpoBKe 3TanoHHbLIX BUCKO3UMETPOB U CTAHOAPTOB ( CTaH-
OapTHLIX BellecTB) And onpegeneHnda saskocT Hedptenpoayktos (ASTM D 2162, Practice for basic calibration
of master viscometers and viscosity oil standards)

ACTM O 2170 MeToq onpeaeneHnst KWHeMaTu4eckoun BA3KOCTU acganbTtoB (butymoB) [ASTM D 2170,
Test method for kinematic viscosity of asphalts (bitumens)]

ACTM O 2171 MeTtoa onpeaeneHnUa BA3KOCTU acqranbTOB BaKyyYMHbIM KanuapHbIM BUCKO3SUMETPOM
(ASTM D 2171, Test method for viscosity of asphalts by vacuum capillary viscometer)

ACTM 1 6071 OnpepeneHne HA3KOWU KOHLUEHTPpaLUWUN HATPUSA B BOAE BbICOKOU YACTOTbl METOAOM aTOM-
HO-aOCOpPOLIMOHHOW CNEKTPOCKOMNMUU € Ncnonb3oBaHuem rpadgputosomn nedn (ASTM D 6071, Test method for low
evel sodium in high purity water by graphite furnace atomic absorption spectroscopy)

ACTM [1 6074 PykoBOACTBO MO OnNpeaeneHnto XapakrtepucTuk yrnesoacpoaHbiX 6a3oBbIX CMa304YHbIX
Macen (ASTM D 6074, Guide for characterizing hydrocarbon lubricant base oils)

ACTM 16617 PykoBoacTBO No onpeaeneHuo NnadbopatopHOro OTKIIOHEHUSA C UCMOMNb30BaHUEM Pe3yib-
TaTa egUHUYHOIO UcnbiTaHMA cTaHaapTHoro matepumana (ASTM D 6617, Practice for laboratory bias detection
using single test result from standard material)

ACTM E 1 Cneundukaumna ACTM Ha cTeknsiHHbIe XuakocTHble TepMoMeTphl (ASTM E 1, Specification
for ASTM liguid-in-glass thermometers)

ACTM E 77 Metoag noeepkn (Bepudunkaumm) n KanmbpoBKN CTEKMNSIHHBIX XXUOKOCTHLIX TEPMOMETPOB
(ASTM E 77, Test method for inspection and verification of thermometers)

NCO 3104 HedtenpoaykThl. [1po3padHbie U Henpo3padHble XXnugkoctu. OnpegeneHne KUHeMaTUYeCKon
BA3KOCTU N pacdeT gunHamudeckon BA3KocTU (ISO 3104, Petroleum products — Transparent and opaque
iquids — Determination of kinematic viscosity and calculation of dynamic viscosity)

NCO 3105 CteknsiHHble KanunnsapHble BUCKO3UMETPLI ANg onpeaeneHns KUHEMaTUYECKOU BASKOCTMN.
Cneundpnkauma 1M UHCTpykuum no  akcnnyatauum  (ISO 3105, Glass capillary  kinematic
viscometers — Specification and operating instructions)

NCO 3696 Bopga gnst ucnonb3oBaHuWs B aHanUMTU4eckux nabopartopusax. Cneundunkaumsa n metoabl UC-
nblTaHKK (ISO 3696, Water for analytical laboratory use — Specification and test methods)

NCO 5725 TodHOCTE (NpaBUNLHOCTE W NPeunM3snOHHOCTb) MeTOoAOB WM3MepeHUUM U pe3ynbTaToB
(1ISO 5725, Accuracy (trueness and precision) of measurement methods and results)

Y Mo ccbinkam Ha ctaHgaptel ACTM cnegyet obpawartbca Ha canmt www.astm.org nnm B cnyxby ACTM no
3NEKTPOHHOM NoYTe service@astm.org. 3a nHdopmaumen, cogepxawenca B cbopHukax ctaHgaptos ACTM, Heobxoanmo
obpalaTbCs Ha CBOAHYIO CTPaHULY AOKYMEHTaUMn cTaHaapToB, Haxoasiwyocs Ha cante ACTM.

AMEPUKAHCKMIN HALMOHANbHBIN MHCTUTYT cTangaapToB (ANSI), 25W 43-a ynuua, 4 stax, Heto-Wopk NY 10036. Hauw-
OHanbHbIW MHCTUTYT cTaHaapToB n TexHonormn (NIST), 100 Bureau Dr., Stop 3460, Gaithersburg, MD 20899-3460.

2) COOTBETCTBYIOWME HALUMOHAINbHbIE CTAHA4APTLI OTCYTCTBYIOT. 10 X yTBEPXXAEHUSA PEKOMEHOYETCH UCMONBb30BAaTh
nepeBo Ha PyCCKMN A3bIK A4aHHbIX CTaHAAPTOB. [lepeBoq AaHHbIX cTaHA4ApPTOB Haxoautcsa B PegepanbHOM MHPOPMaL K-
OHHOM hoHAE TEXHUYECKNX PErMaMeEHTOB U CTaHOAPTOB.

2
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MCO 9000 CraHaapTbl ynpaBneHnsl Ka4eCcTBOM W rapaHTum KavyectBa. PyKoBOACTBO Mo BbIOOPY U UC-
nonbsoBaHMio (ISO 9000, Quality management and quality assurance standards — Guidelines for selection
and use)

NMCO 17025 Obuwme TpeboBaHNA K KOMNETEHTHOCTM UCTIbITATENBHbLIX N KANMOPOBOUYHBLIX NabopaTopuil
(1ISO 17025, General requirements for the competence of testing and calibration laboratories)

NIST TexHudeckoe ykaszaHue 1297 PykoBoACTBO Mo oUeHKe U npeacTtaBeHno HeonpeaeneHHOCTU pe-
synbtatoB maMepeHUn NIST (NIST Technical note 1297, Guideline for evaluating and expressing the
uncertainty of NIST measurement results)

NIST GMP 11
NIST Special Publication 819

3 TepMUHbLI N onpegeneHus

B HacTodAweM cTaHaapTe NpUMeHeHbl crneayoLle TEPMUHBI C COOTBETCTBYOLWMMMN onpeaeieHUsMU:

3.1 aBTOMaTtu4vyecKun BUCKO3UMeTp (automated viscometer): Annapart, B KOTOPOM YaCTUYHO UK MOJT-
HOCTBHO MexXxaHU3UpoBaHa OdHAa UMMM HECKOMNbKO npoLeayp, ykasaHHbiX B pasgenax 11 u 12, 6e3 nameHeHus
NPUHLUKMNA UM MeToda OCHOBHOIMO annapaTta py4Horo tuna. Pasmepsbl, KOHCTPYKLUUA 1 pabovme XapakTtepUcTu-
KN OCHOBHbLIX 3TEMEHTOB T€e Xe, YTO U B py4YHOM annaparte. PesynbTaThl U3SMepeHUda 3TUM annapaTom He Tpe-
OYIOT Monpaekn AN yCTaHOBMNEHUS KOPPEensuMM ¢ OCHOBHBLIM NpUOOpOM pydHoro tuna. MNpeymnsnoHHOCTb
aBTOMaTUYEeCKOro npubopa AomkHa ObITb TAKOW Ke UMK Bblle, YeM Y annapara py4yHoro tuna.

3.1.1 ABTOMaTUYECKME BUCKO3IUMETPLI CNOCOBHBI UMUTUPOBATL HEKOTOPLIE onepaLun MeToaa UcnbiTa-
HUA, coKpallias Unu nckrtodas HeobxoaMMOCTb PyYHOro BMeLlaTenbCcTBa UM MHTepnpeTaunn. Annaparbl, Ha
KOTOPbIX ONPeaensaoT KNHEMaTNYEeCKYo BA3KOCTb bU3nNYecKnmMmin criocobamm, oTANYHbIMU OT UCTIOSTb3YEMbIX B
HacTosaLWeM MeTode UCMNbITaHUSA, He paccMaTPUBalOTCA Kak aBToOMaTUYecKmMe BUCKOSUMETPHI.

3.2 NnoTHocTb (density): Macca BellecTBa Ha egMHULY oObema npu gaHHOW TemnepaType.

3.3 AUHaMun4yeckad BA3KOCTb (dynamic viscosity): CooTHoLWeHUe Mexay NpUunoXXeHHbIM HanpsaxeHu-
eM CABUra U CKOPOCTbIO CABUra XXUAKOCTH.

3.3.1 9710 cOOTHOLUEHWe NHOrAa Ha3bIiBaOT KOSPPULIMEHTOM ANHAMMNYECKOU BA3KOCTU UM NMPOCTO BA3-
KOCTbto. Taknm obpasom, guHamudeckasi BI3KOCTb SIBMIAETCSA MEPOU CONPOTUBNEHUS NCTEYEHUIO UK gedoop-
MaLnn JKNOKOCTN.

3.3.2 TepMuUH «AMHaMMN4YecKkas BA3KOCTb» B APYroM KOHTEKCTE MOXeT ObiTb MCMnofb3oBaH ans obosHa-
YeHUA KONMMYECTBEHHOW XapakTepUCTUKMA YaCcTOTHOM 3aBUCUMOCTU, B KOTOPOWN CKOPOCTb CABUTa U HanpsiXXeHune
cABUra UMeloT CUHYcoUaalnbHYO 3aBUCUMOCTb OT BPEMEHM.

3.4 KMHeMaTu4veckad BA3KOCTb (Kinematic viscosity): ConpoTUBneHne Te4YeHUo XXUAKoCTn nog Aen-
CTBMEM CUIbl TAXKECTH.

3.4.1 OAna tedyeHUa Xxngkoctu nogd AencTBUeM CUNbl TXKECTU B YCNOBUAX AaHHOIo rmgpoctaTtudeckoro
OaBNeHNs rnapaBnUMYeckin Hanop XNakocTn AomkeH ObiTb NponopLUUoHanbHbIM e€e NMOTHOCTU p.

[na nodboro BUCKO3UMETpPa BpeMsl UCTeYeHUs1 onpeaeneHHoro obbema XNakocTn NpsimMo nNponopLmo-
HanbHO ee KMHEMAaTUYECKON BAIKOCTU Y =1 /p, rAe N — KO3 PULUMNEHT ANHAMUNYECKON BASKOCTH.

4 CywHOCTbL MeToAa

4.1 OnpegenaT BpeMs UCTEYEHUS onpeaeneHHoro obbemMa XnakocT rnog Bo3AeUCTBUEM CUMbl TS-
XKEeCTN Yepes Kanunnap KannbpoBaHHOro BUCKO3MMETPa Npy BOCNPOU3BOANMOM Hanope U CTPOro KOHTPOonpy-
eMON U M3BECTHOM TemMmnepaTtype. KnHemaTu4eckyro BSA3KOCTb HaxoAAT Kak npousBeaeHue WU3MEepPeHHOro
BPEMEHWN UCTEYEHUS U NOCTOAHHOW KannbpoBKM BUCKO3UMETpA.

Heobxoanmbl ABa Takux onpeaeneHns Ana nonyvyeHns cpegHero sHadyeHns KUHeMaTU4eckon BA3KOCTH
KaK pe3ynbTaTta ee onpeaeneHus.

5 3HayeHMe n cnonb3oBaHue

5.1 MHorme HedTenpoayKThl U HEKOTOPLIE HeHeTAHBIE MaTepUarnbl UICNONb3YIOT Kak CMa304vHbIe MaTe-
pyansl, 1 NpaBuUnbHaa akcnnyataums c0opyaoBaHMS 3aBUCUT OT 3HAYEHUSA BASKOCTU MPUMEHSIEMBbIX JKNOKOC-
TEeun.
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KpomMe Toro, BA3KOCTb MHOTMX HEMTSAHBLIX TOMMIMB BaXKHa AN UX MPaBUINbHOMO XpaHeHUsl, TpaHCNoOPTUPO-
BaHUA LM YCNOBUA aKkcnnyaTtauun. Takum obpasom, ToUHOe onpeaeneHne BA3KOCTU SABNAETCHA BaXKHbIM AN
MHOTUX crieungukalmum Ha npoayKThbl.

6 Annapartypa

6.1 BuckosnmeTpbl. Icnonb3yloT TONMbKO KannbpoBaHHbIE CTEKIIAHHbIE KanuipHbIE BUCKO3UMETPHI,
crocobHble N3MepATb KUHEMaTUYECKYHO BA3KOCTb B NMpeaenax npeLnsnmoHHOCTH, yKkasaHHoW B pasaene 17.

6.1.1 B Tabnuue A1.1 npuBegeHbl TUMNbI BUCKO3UMETPOB, oTBeYarwmnx TpedosaHnam ACTM 1 446 nnu
MCO 3105. lNpun aToM ANa UCNbITAHUSA MOXHO UCMONb30BaTh HE TONMbKO BUCKO3UMETPLI, YKaszaHHbIe B Tabnu-
ue A1.1 (cm. npunoxeHue A1).

6.1.2 ABTOMaTU4YeCKMEe BUCKO3UMETPLI. ABTOMaTU4YeCKMe annapaTtbl MOXXHO UCMONMb30OBAaTh TOraa, Korga
OHN UMUTUPYIOT PUINYECKME YCITOBUA, onepaLnn Unn npoLecckl annapaTtoB PyYHOro TUna, KoTopble OHU 3a-
MeHSAOT. JTiobon BUCKOIUMETP, YCTPOUCTBO AN U3MEPEHUA N KOHTPOMS TeMnepaTypshl, OaHsl ¢ KOHTponupye-
MO TemMnepaTypon Unn yCTPOUCTBO ANS U3IMepeHUa BpPpeMeHW, BCTPOeHHLIe B aBToOMaTU4eckMn annapar,
OOIMKHbI 0TBeYaTh cneynugpumkaymm Ha 3T KOMMOHEHTHI, KaK yCTaHOBNEHO B HACTOSALEM pasaerne.

HdonyckaeTcs BpemMs ncrtedyeHna meHee 200 ¢, ogHako npu aToM HeoOXoaUMO NPUMEHATL NoNpaBKy Ha

KnHeTudeckyto aHepruo B cooteeTcTBUM ¢ ACTM [] 446 (pasgen 7). [NonpaBka Ha KNHETUYECKYHO 3HEPIUID He
OOIMKHA npeBbIWaTh 3 % U3MepeHHON BA3KOCTW.

ABTOMaTUYECKNE BUCKO3MMETPLI AOIMKHBI 06NnagaTh CNOCODHOCTLIO OonpeaensiTe KNHEMATUYECKYHO BA3-
KOCTb aTTECTOBAHHOIC cTaHgapTHOro obpasua B npegenax, yctaHoBMNEeHHbIX B 9.2.1 n pasagene 17.

[TpumedyaHwune—IlpeynanoHHOCTb N OTKIOHEHNE U3MEPEHUN KUHEMATUYECKOU BAIKOCTU OIS BPEMEHU UCTE-
yeHnsa meHee 200 ¢ He onpegensanucb. Hen3BeCcTHO, MOXHO NN NPEUN3NOHHOCTbL, YCTAHOBMNEHHYIO B pasgene 17, cuntaTb
0H60CHOBAHHOW ANS U3MEPEHUN KNHEMATUYECKOW BA3KOCTU C BpemeHeM ncreveHns menee 200 c.

6.2 [epxatenn BUCKO3NMeTpOB. [lepXaTenn BUCKO3MMETPOB WUCMONb3YT AN obecrnedyeHuss CTporo
BEPTMKANbHOIro NONoXeHns BUCKO3UMETPOB C OTKIIOHEHMEM OT BepTuKanu B npeaenax 1° Bo Bcex Hanpasne-
HNAX, YTOOLI BEPXHUIA MEHUCK BbIN pacnonoXeH HenocpeaAcTBEHHO Haa HMKHUM MEHNCKOM.

BUcko3nMeTpbl, BEPXHUA MEHUCK KOTOPLIX OTKITOHSIETCA MO BEPTUKANMU OT HUXKHEro MeHUCKa, AOSTKHbI
ObiTb NOoABeLlleHbl BepTUKarnbHO C OTKNoHeHMeM He bonee 0,3° Bo Bcex HanpaBneHusix (ACTM [ 446 u
NCO 3105).

6.2.1 BuckosumeTpbl cnegyeT noMellaTb B OaHe ¢ NOCTOAHHOW TeMNepaTypon TakMM Ke crnocobom, Kak
Nnpn KanMbpoBKe U Kak yCcTaHOBNEHO B cepTudpunkate kannoposkn (ACTM [1 446, Pabo4ne MHCTPYKLU MK B NPUO-
XeHusax A1, A2 n A3). Ansa suckosumeTpos ¢ L-Tpyokon (ACTM [1 446), yaepXxmMBaembiX B BEpTUKANbHOM MOMO-
XXEHNW, BEPTUKANBLHOCTb A0MMKHa ObITb NOATBEPXKAEHA NMYTEM UCMOMNb30BaHUS:

1) pepxatens, rapaHTUpPYOLEro BepTUKanbHoOe NonoXkeHne Tpyoku L, nnu
2) OTBeca C Ny3blpbKOM YPOBHS, YCTAHOBJIEHHOMO Ha CTepXXHE Ha BXxoAde B TPYOKy L, nnu
3) oTBeca, NoaABELIEHHOro B LeHTpe Tpybku L, nnu

4) Apyrux BHYTPEHHUX NogaepKnBaroLLMX YCTPOUCTB, NpeayCMOTPEHHbIX B DaHe C NOCTOAHHOW TeMMe-
paTypoun.

6.3 BbaHs c KoHTponupyemMmon Temnepatypon. icnonb3ytoT 6aHo A4oCcTaTOUHOW rNyOUHBI C NPO3pavYHon
XNOKOCTbIO, YTODObI B NMMI0OON MOMEHT NM3MEpPEeHNS BpeMeHn ncteveHns nobas yactb obpasua B BUCKO3UMET-
pe Haxoaunacbh He MeHee YyemM Ha 20 MM HMXKe YPOBHS XKNOKOCTU B BaHe n He MeHee YyeM Ha 20 MM Hag AHOM
baHu.

6.3.1 KoHTponb TemMmnepaTtypbl. CrneayeT obecneynTb TakoM KOHTPOSb 3a TEMNEPaTypPOn XKNOKOCTU B
baHe Oang Kaxaon ceprn nsamepeHmnin BpeMeHun ncteveHunst, Ytobbol B gnanasoHe o1 15 °C o100 °C Temne-
paTypa cpenbl B baHe oTKnoHsANnacsk He bonee yem Ha = 0,02 °C oT BbIDpaHHOM TeMnepaTypbl NO BCEN ANU-
He BUCKO3UMeTpa, MeXay NoNoXeHUAMU KaXXaoro BUCKO3IMMeTPa 1 B MEeCTe pacrnofioXXeHUd TepMomMeTpa.
[na TemnepaTypbl BHe 3TOro npegena oTkNoHeHMe OT 3adaHHOU TeMnepaTypbl He AOIMKHO MNMpeBbilaTh
+ 0,05 °C.

6.4 YCTpOUCTBO ANdA namepeHus temnepatypbl B npeaenax ot 0 °C go 100 °C. NcnonbayoT Kanmbpo-
BaHHblE CTeKMNAHHbIE XWUOKOCTHble TepMOMeTpbl (NpunoXxeHne AZ2) ¢ TOYHOCTbIO NOCNEe KOPPEeKTUPOBKU
+ 0,02 °C (nnu BblLe) UNK Apyrue TepmMomMeTpuyeckme yCTpoUCTBa TaKou Xe Unm 6onee BbICOKOU TOYHOCTH.

6.4.1 Tlpn MCNONb30BaHUN KanNMMOPOBaHHbLIX CTEKMNSAHHBLIX JKWAKOCTHLIX TEPMOMETPOB PEeKOMeHayeTCH
MCMONb30oBaTh ABa TepMomMeTpa. [okasaHua AByX TepMOMETPOB AO0/MKHbI coBNMagaTth ¢ TOUHOCTLIO 0,04 °C.

e T
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6.4.2 BHe npegenoB gnanasoHa o1 0 °C go 100 °C ncnonb3yoT KanMbpoBaHHbIE CTEKMAHHLIE JKNOKOC-
THbIE TEPMOMETPLI C TOYHOCTbLIO Nocne Koppektuposkn £ 0,05 °C nnu Beliwe Nndo noboe apyroe yCTPOUCTBO
0N U3SMEepPEeHUd TeMnepaTtypbl TAKOW e nnm bonee BbICOKON TOYHOCTU. [1py nCnonb3oBaHUM ABYX TEPMOMET-
DOB B OQHOW N TOW Ke BaHe pacxoXaeHne nx nokasaHum He aomkHo npesbiwats 0,1 °C.

6.4.3 [Npn ncnonb3oBaHUN CTEKNSAHHLIX XXUOKOCTHLIX TEPMOMETPOB, NPUBeAeHHLIX B Tabnuue A2.1(npu-
noXxeHue A2), NPUMEHSAIT YBENUUNTENbHOE YCTPOUCTBO ANA CYUTLIBAHUSA NMoKasaHU TepMoMeTpa ¢ TOYHOC-
Tbto 1/5 penenust (Hanpumep 0,01 °C wunn 0,02 °F), uToObI 0bBecneunTb COOTBETCTBUE TPebOBaHUSIM K
TemMnepaTtype UCNbITaHUA U BO3SMOXHOCTU KOHTpoNA Temnepatypbl (10.1). PekoMmeHayeTca nepuoanveckm Bec-
TW 3annCb NoKasaHu TepmomMeTpa (1 NodbIX NONPaBoK, BHECEHHLIX B cepTUdMKaThl KannbpoBOK AN TEPMO-
METPOB), KOTOpAas HarnsiAHO NoKasbiBaeT COOTBETCTBUE TpebOoBaHMAM MeToda UCTIbITaHUA. OTa MHpopMaLUa
MOXET ObITb NoNe3Hon, 0COBEHHO NPU BbISCHEHU BO3HUKLLUX Mpobnem Ui Nnpu4vnH, CBA3aHHbIX C MPOBEPKOU
npeun3snoHHOCTU UCMNbITAHUA.

6.5 Tanmep. NcnonbaytoT ntodoe npucnocodbneHne Ang otcyeTa BPpEMEHU € paspeluatoLllen crnocobHoc-
Tbto 0,1 ¢ nnu Beiwe U TouHOCTLIO B Npegenax + 0,07 % (npunoxeHune A3) Npn yCrioBUU CHUTLIBAHMUA NOKasa-
HUAN B UHTepBarne Mmexay MUHUMarnbHbIMA 1 MakCUMalbHbIMU OXXnaaeMbIMU 3HAYEHNSMN BpeMeHU UCTeYeHNs .

6.5.1 MOXHO UCMOMNb30BaTb 3MEKTpU4Yeckme Tammepbl, eCni YacToTy TOKa KOHTPONUPYHOT C TOYHOCTbLIO
0,05 % unu Bhiwe. [NepemMeHHBIN 3NeKTPUYECKAN TOK, NOCTYNAaLWUA C HEKOTOPBLIX 3MTEeKTPOCTaHLUUN, KOHTPON-
PYIOT Nepuognyecku, a He HenpepbiBHO. ECny AN nycka 3nekTpu4eckoro Tanmepa Ncnonb3oBaTh Takou nepe-
MEHHBIN TOK, TO NPOBeAEHUE WUCMBITAHUA MOXET MNPUBECTU K 3HAYUTENbHbLIM OLWIMBKaM MNpU UIMEpPEHUN
BPpEMEHUN UCTeYEeHUS Npn onpeaeneHnm KUHemMaTu4eckon BA3IKOCTI.

7 PeakTuBbl U MaTepuanbl

7.1 XpomoBas cMecb AJ1 OYUCTKU CTEKNAHHOW Nocyabl NN He codepyKalllasa Xpoma KNCNoTa, ABMASA0LLAa-
ACA CUSTbHLIM OKUCTTUTENEM.

[MpeaynpexaeHue — XpoMoOBas CMecCh (KUCroTa) AsBndeTcd onacHbIM AN 340p0oBbs BellecTBOM. OHa
TOKCUYHA, obnagaeTt KaHUeporeHHbIMU CBOMCTBaMU, BBICOKOW KOPPO3NOHHOM aKTUBHOCTLIO U OracHa Npu KOH-
TakTe C opraHn4ecknMmMmu BellectsamMmu. ['lpn ee NCNONb3OBaAHUM crieayeT HOCUTb 3aLMUTHYIO MackKy, NOMHOCTbIO
3aKpbIBaOLWYO NULO, U ANUHHYIO 3aLUMTHYO o4exay, BKYas cneunansHble nepyatku. Cnegyet nsbderath
BAbIXaHUA NapoB. Cnonb3oBaHHYIO XPOMOBYIO CMeChb (KUCNMOTY) OCTOPOXHO YTUNMUIUPYIOT, T. K. OHa OCTaeTcH
onacHon. OuunwatoLline pacTBOPbl CUNbHC OKUCAOLLEN KUCIIOThI, HE codepKallne XpoMa, TakKe BbICOKOKOpP-
PO3NOHHbLI U MOTEHUMAaNbHO ONacHLI NPU KOHTaKTe ¢ OpraHM4ecKMMM MatepuanamMmimn, Ho He coaepkaTt XpoMa,
KOTOPbLIN co3aaeT cneundunyeckme Npodnemsl ero yTmnusasmu.

7.2 PactBoputenb ans obpasua, NonmHOCTbo cMellnBarowmncs ¢ obpasuom. Nepeg NCcnonb3oBaHMEM
ero cneagyet NnpoUNbLTPOBATD.

7.2.1 [Onsa 6onbwmHcTBa 0bpasLoB noaxoanT HadpTa unn netponenHsln acoup. lNpn aHanmse octaTou-
HbIX TOMSINB MOXeET ObITb HeObXoauMa npeaBapuTenbHasa NPOMbIBKA apoMaTU4eCKUM pacTBopUTenem Tuna
TOMyona Unn Kennona Aans yaaneHuns acdanbToBOro BelecTBa.

7.3 Ocywarwlwmn pacteoputens. JleTydynin pactBopuUTenb, CMELLMBAOLLMACA C pacTBOpUTENneM obpas-
La (7.2) n sogoun (7.4), nepeq UCNosib30BaHUEM ero cneagyet NpounbTpoBaTh.

7.3.1 MNoaxoaawmm ocyLLatoLLMM pacTBoOpUTENeM ABNAETCA aLeToH.
MpenynpexaeHne — ALETOH Ype3BbIHaNHO NErko BOCNNaMEHSEM.

7.4 Bopa, oenoHn3snpoBaHHaa UNM gUCTUNNMPOBaHHAasA, oTBeYatolwas TpeboBaHUAaAM cneundgukaunin
ACTM O 1193 nnun knaccy 3 no MCO 3696; nepea ucnonb3oBaHUeM ee crnegyeTt NpopunbTPOBaTb.

8 CepTndpmunpoBaHHbIe 3TaNoOHHbIe CTaHAAPTbI BA3SKOCTHU

8.1 CepTtudnunpoBaHHble 3TarnoHHbIe cTaHO4apTbl BA3KOCTU ACMKHbI ObIThb cepTUdnumnpoBaHbl nadbopa-
TOopuen, cooTBeTcTBYyOWen TpeboaHuam UCO 17025, uTo ycTaHOBNEHO HE3aBUCUMOWN 3KCNepTu3on. CTaH-
OapTbl AN onpegeneHns BA3KOCTU AOMMKHBI ObITb KanunbpoBaHbl MO 3TaOHHLIM BUCKO3UMETPAaM COrfacHo
npouegypam no metoay ncneitaHna ACTM [1 2162.

8.2 HeonpegeneHHOCTb cepTUDNLMPOBAHHBLIX 3TANIOHHbLIX CTaH4apPTOB BA3KOCTWN A0MMKHA ObIThb yYKasaHa

ONA KaXOoro cepTupuLMpoBaHHOIo 3HadyeHUa (4oBepuTenbHbIN KO3@UUMEHT K = 2,95 %). Cm. UCO 5725
mnn NIST 1297.



OCT P 53708—2009

9 KannbpoBka u noBepka (Bepuhukaumns)

9.1 BuckosumeTpbl. ICNONb3yloT TOMbKO KannbpoBaHHbLIE BUCKO3UMETPbLI, TEPMOMETPbLI N TAUMEPLI B
COOTBETCTBUM C pasgdenom 6.

9.2 CeptudnunpoBaHHbie aTanoHHble obpasLlbl BA3KocTU (Tabnuua A1.2).

YKazaHHble 0bpasLbl UCNOMb3YT ANA KOHTPONSA BLINOMHEHWUS npoueaypbl USAMepeHnn (UCNbiTaHUn) B
nabopartopumn.

9.2.1 EcnnnsmepeHHasa KnHemaTnyeckasa BA3KOCTb BbIXOAUT 3a Npedenbl UHTepBana AonyckaeMblX OT-
KINMOHEHWUN, BLIMUCNEHHOTO B COOTBETCTBUM C npunoxeHnem A4 anga cepTupumnpoBaHHOro s3HavyeHusa, cnegyert
nepenpoBEPUTL Kaxkabln 3Tan npoueaypbl, BKNovasd KannbpoBKY TEPMOMETPOB U BUCKO3UMETPOB, ANA BbISIB-
NeHns Npu4nHbl pacxoxageHnsa. B npunoxeHun A1 npueeageHo nogpobHoe onmcaHne UMerLLUXCca CTaHOapToB.

[TpnmedaHnwue—B npeagbigywmx naganmnsax craHgapta ACTM [ 445 npumensncsa npegen £ 0,35 % o1 cepTtu-
drunpoBaHHOro 3HaveHus. laHHble, HA OCHOBE KOTOPbLIX ycTaHoBNeH npeaen = 0,35 %, He moryT 6bITb NpoBepeHs!. [1pu-
noxexHwe A4 npeacraBnsieT coboOW MHCTPYKUUIO NO OnNpeaeneHuid MHTepeana aonyckaemblX OTKNOHEeHMW. WHTepBan
OOMyCKaeMbIX OTKNOHEHNN COBMELLAET HEONpPeaeneHHOCTb CEPTUPNLUNPOBAHHOIO 3TANMOHHOIO CTaH4apTa BA3KOCTU U He-
onpeaeneHHoCTb naboparopum, NCMonNb3ylowen cepTudPNUNPOBAHHbBIN 3TANOHHbLIN CTAaHOAPT BSA3KOCTM.

9.2.1.1 B ka4vecTBe anbTepHaTUBbLI BLIMUCMEHWUIO MO NMPUNOXKeHUI0 A4 MOryT ObITb UCNONB30BaHbI NPU-
ONU3NTENbHLIE 3HAYEHUNSI MHTEPBANOB A0NYyCKaeMbIX OTKITIOHEHUN, NpUBedeHHbIe B Tabnuue 1.

9.2.2 OCHOBHbBIMA NUCTOYHUKAMW OLUMBOOK ABMAKTCA ocefaHne vyacTul, Nbifin B OTBEPCTUN Kanunnsipa
BUCKO3UMETPA N HETOUYHOCTU NPU U3MEPEHUN TemnepaTypbl. XKenatenbHo, YTOOLI NpaBUMbHLIA pe3ynbTar,
NONyYeHHbIA HA CTaHAAaPTHOM obpasLe Machna, He UCKIoYan BepOATHOCTM B3aUMOUCKNOYAOLWEro CoMeTaHuUs
BO3MOXHbIX UCTOYHUKOB OLLUNDKMN.

9.3 KannbpoBo4Has koHcTaHTa C 3aBUCUT OT rpaBUTALMOHHOIO YCKOPEHUS Ha MeCTe NMPpOoBEeaEeHUS Ka-
NMMOPOBKK, NO3TOMY OHA AOIKHA ObIThb yKasaHa nabopartopuen, NnpoBoadaLen KanmbpoBKY, BMECTE C MHCTPY-
MEHTalIlbHOW KOHCTaHTOW. Tam, rae rpaBuUTaLMOHHOE yCcKopeHue g oTnmdaetca bonee vyem Ha 0,1 %,
HeoOXoaMMO BHECTW NONpPaBKy B KANMOPOBOYHYIO KOHCTAHTY MO cneaytowen gopmyne

C, =1(9,/94) Cy, (1)

roe nHaekebl 1 1 2 OTHOCATCHA COOTBETCTBEHHO K NabopaTtopuin, NpoBoasilen KanmbpoBky, 1 nabopaTopuu,
NpOoBOASALLIEN UCTMBITAHUS.

Tabnwuwua 1—TlpnbnuantenbHble 3HAYEHUS MHTEPBAIIOB A0MNYCKAEMbIX OTKIOHEHUN

[Tpumedanune—WHTepBanbl gonyckaemblX OTKINOoHEHUN Bbinn onpegenedsl no ACTM 1 6617. PacueT goky-
MEHTUPOBaH B uccriegosarensckom otyete RR:D02—14907).

BA3KOCTL 3TANOHHOIO BELWECTBA, MM/ MHTepBan gonyckaemblX OTKNOHEHUU, Y%
<10 + 0,30
10—100 + 0,32
100—1000 + 0,36
1000—10000 + 0,42
10000—100000 + 0,54
> 100000 + 0,73

10 O6was npoueaypa onpeneneHNd KNHEMaTUYECKOU BA3KOCTM

10.1 YcTtaHaBnuBawT U NOoAAEPXUBAOT TemMnepartypy baHu ansa onpeaeneHnUs BA3IKOCTU B COOTBET-
CTBUW C TEMNEepaTYPOU UCMNbITAHNA B Npeaenax, ykasaHHbIX B 6.3.1, C y4eTOM YCNOBUN, ONUCAHHLIX B NMPUoXe-
HAM A2, N NONPaBOK, YKasaHHbIX B cepTudunkaTax kKanmbpoBKN TEPMOMETPOB (CBUOETENLCTBAX O NMOBEPKE).

10.1.1 TepMoMeTpbl crneayeT 3akpeniTb BEPTUKANBHO NPKY TAKOM Xe NOrpy>XeHUKn, Kak U B YCIOBUAX Ka-
NMMOPOBKMN.

" [laHHble HaxoOsTCs B dhanne wrab-keaptnpel ASTM International n moryt 6b1Tb NONy4YeHbI NPU 3anpoce nccneno-
BaTenbckoro otdeta RR:D02—1490.
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10.1.2 [nsa nony4yeHua Hanbonee TOMHOW TEMNEpaTypbl pekoMeHAyeTCsl MCNOMNb30BaTh ABa TEPMOMET-
pa, MMerLWnX cepTUduKkaThel KanmMbpoBKKN (CBMOESTENLCTBA O NoBepke) (6.4).

10.1.3 HabnwgeHus 3a nokasaHUaAMU TEPMOMETpPA cneayeT npoBoAnTb C UCMNONb3OBAHNUEM CUCTEMB
NNMH3, obecnevnBatonX NATUKPATHOE YBENUYEHMNE, U OTHOCUTENBHOE pacnonoXeHne NUH3 A0MKHO UCKIHO-
YyaTb OLLIMBKWN Napannakca.

10.2 BbiOnpatoT YACTBIN CYyXOW KannMdpoBaHHbLIN BUCKO3IUMETP, ANnana3oH KOTOPOro OXBaThbIBaeT pacyeT-
HYIO KUHEMATUYECKYHO BA3KOCTb (T.€. Kanunndapbl 00NbLUMX AUaMETPOB ANA OYEeHb BA3KUX XKNAOKOCTEN U MarnblX
anameTpoB — And bonee NOABMKHBIX XUAKOCTeN). BpemMa ncteveHmnst AomkHo obiTb He MeHee 200 ¢ unu 6o-
nee anntensHoe, ykasaHHoe B ACTM [1 446. Bpema ncteveHna meHee 200 ¢ gonyckaeTtca ANs aBToMaTUdec-
KNX BUCKO3UMETPOB MNMPU YCNOBUK, YTO OHU COOTBETCTBYIOT TpeboBaHUaAM 6.1.2.

10.2.1 Cneuudnyeckmne ocobeHHOCTN onpeaeneHns N3MeHsIIoTCA B 3aBUCUMOCTU OT BblIOpaHHBLIX pas-
NMNYHBIX TUMOB BUCKO3MMETPOB, NepevncrneHHbiX B Tadbnuue A1.1. Paboune UHCTpYKLMK ANs pasNNYHbIX TUMOB
BUCKO3MMeTpoB npuBegeHbl B ACTM [] 446.

10.2.2 Tlpn TemnepaTtype UCMbITaHUA HAXKE TOUYKU POCHI 3aNONHAKT BUCKO3IUMETP OObIMHBLIM CMOCObOoM,
Kak ykaszaHo B 11.1. Bo n3bexaHue KoHaeHcalm nnm saamepsaHns Bnarv Ha cteHkax Kanunnsipa 3anofiHsoT
padbounin Kanunnsap n NSMepuTesnbHbl pesepByap UCMbITyeMbiM 00pa3uoM, 3aKpbIiBaOT TPYOKN pe3nMHOBBIMU
npobkamu, YTOOLI yaepXaTb HAa MecTe UCMbITYEMbIM 0bpa3sel, N ycTaHaBNUBAKOT BUCKO3UMETP B DaHe. [ocne
3TOr0 AAaroT BUCKO3IUMETPY AOCTUYbL Temnepartypbl 0aHW 1 BbIHUMAKOT NpoObKU. [pn onpeaeneHnn BA3IKOCTA
PYUHBIM CNTIOCODOOM He crieayeT UCNOMb30BaTb BUCKO3UMETPLI, KOTOPbLIE HENBL3A BbIHYTh U3 DaHW C NOCTOSIHHON
TeMnepaTtypoun Ans sarpyskm nopuum obpasua.

10.2.2.1 PaspelueHo (HO He oba3zaTenbHO TpebyeTcs) NCMONb30BaHWUE HEMMNOTHO 3aNoNIHEHHBLIX aacop-
OEHTOM OCYLUUTENBHLIX TPYDOOK, NPUCOeAUHEHHBIX K OTKPLITBIM KOHLUAM BUCKO3MMeTpa. Mcnonb3yemble ocy-
LUMTENbHbIE TPYDOKU HE A0MKHBI NPEensTCTBOBAaTL MCTEUYEeHMIo obpasLa noa AeUCTBUEM AaBNEeHUS, BOSHUKLLErO
B BUCKO3UMETpE.

10.2.3 BuckosmmMeTpbl, NpUMeHsieMble OANS CUINUKOHOBLIX XXMAKOCTeW, pTopyrnepodoB YU APYrux XXua-
KOCTEWN, TPYAHO yaansieMbIX C MOMOLLLIO MOICLLMX CPEeACTB, CneayeT UCMOoNb30BaTh ANS paboThl TOMNLKO C 3TU-
MW XXUOKOCTSAMU, UCKNOYasi CTagnio NX KanndopoBkn. KannbpoBKY TakMX BUCKO3MMETPOB crieayeT NpoBOAUTL
yacTo. PacTteoputenu nocre npomMbIBKU 3TUX BUCKO3IUMETPOB HeNb3d MCNOMNbL30oBaTh ANA NPOMbLIBKA ApYrnx
BUCKO3UMETPOB.

11 OnpepeneHve BA3KOCTU NPO3paYvYHbIX XXKUOAKOCTEN

11.1 3anonHAT BUCKO3UMETP CNOocobOM, COOTBETCTBYOLLMM €ro KOHCTPYKLUWK, NpuyemM 3T1a onepaLuns
OOIMKHA COOTBETCTBOBATbL TOM, KOTOPYHO UCMONb3YIOT NpU ero kKanubposke. Ecnu npeanonaratoT UNy n3Bec-
THO, YTO 0bpaseLl, CoaepKNT BONMOKHA N TBepable YacTulbl, TO ero UunbTPYOT Nepen Unn Bo BpeMs 3ano/i-
HeHna Yepes punbTp nopuctTocTbio 75 MKM (ACTM [ 4406).

[TpunmeyaHune—Ina MUHUMN3AUUKM BO3MOXHOCTU CKOMIMEHUA YacTUL, NPOXoasawWwmnX yepes3 hunbTp, PEKOMEH-
OYEeTCHA COXPaHATb MUHUMAarlbHbIU NMPOMEXYTOK BPEMEHU MEXAY PUIbTpaunen n 3arpy3kom.

11.1.1 Twvnbl BUCKO3UMETPOB, UCNONMb3yeMbIX AN NPO3paYvHbIX XKUOKOCTEWU, NpuBedeHbl B Tabnuue A1.1,
Tnbl A n B.

11.1.2 [Onga npoayKToB, NoBeAeHWe KOTOPLIX HAanNnoMUHaeT refb, onpeaeneHne BA3KOCTU NMPOBOOAAT Npu
OOCTaTOUYHO BbICOKUX TEMNepaTypax, obecneymBaroLLnx cCBODOAHOE UCTEUEHME JKNOKOCTU, YTO NMO3BOMAET NO-
NyYnTb OAMHAKOBLIE pe3ynbTaThkl HA BUCKO3IMMETPaxX ¢ Kanunnapamm pasHbiX guameTpoB.

11.1.3 BuckosmmeTpbl ¢ obpasLoM BblAepKMBaOT B baHe A0 ACCTUMKEHUA TeMnepaTtypbl UCTbITAHUS.
Ecnu ogHa 1 Ta e baHsa UCnonb3yeTcda AN HECKONbKUX BUCKO3UMETPOB, HEMbL3S NMOorpyXaTtb UMK BbIHAMATbL
OAWNH BUCKO3UMETP K3 DaHM B nepuoa, Koraa Apyron UCnonb3yoT AN onpeaeneHnst BpeMeHU UCTeveHUs.

11.1.4 TakK Kak nepunoa BblaepXnMBaHuns B baHe pasnuyveH Ang pasHblX BUCKO3UMETPOB, 3HAYEHMI KUHE-
MaTUYECKOW BA3KOCTU M TEMNEPATYP, TO cneayeT onpeaennts Tpebyemoe BpeMst A0CTUXKEHUS TeMNepaTypHO-
0O paBHOBECUA OMbITHLIM NMyTEM.

11.1.4.1 Kak npaBuno, goctaTodHbIM ABNsieTcAa nepuod spemeHn 30 MUH, 3a UCKITHOYEHUEM cly4vaeB
onpeaeneHns BbICOKMX 3HAYEHUNA KUHEMATUYECKON BA3KOCTMN.

11.1.5 B cny4vae, rage aToro tpebyeT KOHCTPYKLUA BUCKO3IUMETPpaA, A0BOAAT 00beM obpasLa A0 MeTKU
rnocne JOCTUXKEHUs1 0bpasLoM TeMnepaTypHOro paBHOBECUS.

11.2 Wcnonb3ytoT BcackiBaHMe (ecni npoba He coaepXXUT NeTyvynx KOMMOHEHTOB) UMK AaBneHune, YToobl
OTperynmpoBaTh YpoBeHb obpasLa B Kanunnspe BUCKO3IUMETPpa NpuMepHo Ha 7/ MM BblLLE NEPBON BPEMEHHOW

v
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METKN UM APYron BENUYMHLI, yKa3aHHOW B paboven MHCTPYKLMK BUCKO3UMETPpa. Ons cBoOOAHO BbITEKAOLLIEM
yepes Kanunnsap XUakocTn onpeaensitoT BpemMsi, Heobxoammoe anst nepemMeLleHns MeHUCKa oT NepBon A0 BTO-
pon oTMeTKU ¢ ToYHoCThio 0,1 ¢. Ecnn 31O BpeMsa ncrtedeHna MeHblle ykasaHHoro mmHumyma (10.2), cneayet
BblIOpaTh BUCKO3UMETP C KanUMIsipOM MeHbLUEro AnamMeTtpa U NOBTOPUTL AaHHYHO Npoueaypy.

11.2.1 TosTopgatoT npoueaypy no 11.2, npoBoga BTopoe UsMepeHue. 3annceiBaloT pesynbTar.

11.2.2 Tlo ABYM U3MepeHUaM BpEMEHU UCTEeYEeHMSA BLIYUCNAKOT ABa 3Ha4YeHUsa onpegenseMon KuHemMa-
TUYECKOUN BA3KOCTH.

11.2.3 Ecnn aBa 3Ha4YeHUA KMHeMaTUYECKOM BSA3KOCTWU, pacCyUTaHHbIE MO U3MEPEHHbIM 3HaAYeHUAM
BpeMeHU UcTeveHUd, BXOOAT B npeaensl yCTaHOBNEHHOro ANA Npoaykra s3HadeHus onpegendemoctu (17.1.1),
TO B pacyeTe U 3anncm KUHeMaTuU4eCckon BA3KOCTU UCNONb3YIOT cpeaHeapudpmMeTnieckoe sHavyeHne. 3anuchl-
BaloT pe3ynbTaT onpeaeneHna KUHemMaTudeckon BA3KOCTU. Ecnu pesynbTaThl onpegeneHna KuHemaTmnye CKou
BA3KOCTU HE BXOAAT B YCTaHOBIEHHbIe Npeaensl onpeaenaeMocTu, To, NnpeaBaputenbHO OYUCTUB U BbICYLLMB
BUCKO3UMETP M npodounbTpoBaB obpasel, (Npn Heobxoanmoctn — cM. 11.1), NOBTOPSAIOT UCNBLITAHME OO0 TEX
nop, Nnoka BblMUCNAEMbIE 3HAYEHUS onpeaensdeMon KUHEMATUYECKON BA3KOCTU He ByayT COOTBETCTBOBATL
YCTaHOBNEHHbIM 3HAaYeHUsM ornpeaensieMocTu.

11.2.4 Ecnunpupoga obpasua, Temnepatypa unuun 1o, U apyroe He npmeeaeHsl B 17.1.1, To Ans temne-
patyp oT 15 °C go 100 °C mcnonb3yloT B KayecTBe OLUeHOYHOro 3HadeHune onpegensiemoct 0,20 % w
0,35 % — anga temnepartyp, BbIXOAALKMX 32 3T Npeaen.i.

12 OnpeaeneHne BA3KOCTU HEMpPO3padHbIX XUOKOCTEUN

12.1 [ns ounweHHbIX napoM UUNUHAPOBLIX Macen, TEMHbIX CMa304HbIX Macen U3MepeHUsd NpoBOOSAT
no 12.3 ¢ UCNONb30BaHUEM OnNpeaeneHHoro KonndecTsa nNpeactaBUTensHOro obpasua. Ha KuHemMmaTuyeckyro
BA3KOCTb OCTATOUYHbIX HEPTAHBLIX Macen 1 noaobHbIX napadUHUCTLIX NMPOAYKTOB MOMYT OKasbiBaTb BIUAHUE
pedlecTBYOWME TepMUYECKUe MnpoLecchl; HeobxoaMmo BbLINOMHUTL nNpoueaypbl no 12.1.1 —12.2.2,
KOTOPbIE MUHUMUSUPYIOT 3TOT (PaKkTop.

12.1.1 OObIMHO ANA HenpPo3pPaYHbIX XXNOKOCTEN NUCMOMb3YIOT BUCKO3IUMETPLI ¢ 0OpaTHLIM NOTOKOM, Ne-
pedncneHHble B Tabnnue A1.1, tun C.

12.1.2 HarpeBaloT nepBoHa4YanbHbIN KOHTENHEP ¢ 0bpa3sLoM B CYLUMNBHOM LWWKadyy Npu TemMnepaTtype
(60 £ 2) °C B TeveHue 1 \u.

12.1.3 TwaTtenbHo nepemelnBaoT obpasel noaxoaswmm CTepKHEM AOCTaTOMHOW ANMMHBbI, KOTOPBLIN
OOCTaeT A0 AHAa KoHTeuHepa. [lpogomkaloT nepeMellnBaHe A0 TeX Nop, noka ocaacKk Unu napaduH He nepe-
CTaHyT NPUNMUNAaTb K CTEPXKHIO.

12.1.4 T1oBTOPHO NMOTHO 3aKPbIBAKOT KOHTEUHED U 3HEPTMYHO BCTPAXMBAKOT B TedeHue 1 MUH 4o NoHo-
ro nepemMellmnBaHng.

12.1.4.1 [Anga obecne4yeHnsa TWaTerbHOro nepemMeLlinBaHmns obpasLoB C BLICOKUM coaepXaHUem napa-
(PMHOB UM BBICOKOBSI3KMX Macen MOXeT NoTpedboBaThCH HarpeBaHme o temnepatypsbl Beille 60 °C. Obpasel
OOIPKEH ObITb AOCTATOYHO TEKYUYMM ANl obneryeHusa nepemMellBaHnus N BCTPAXUBAHUS.

12.2 HemeaneHHo nocne 3aBeplleHnsa npoueayp no 12.1.4 HanuBatoT obpasel, B CTEKMAHHYIO KONOy
BMecTumMocTbto 100 cm? B KonuyecTBe, 4OCTaTOYHOM AN 3anofHeHNs ABYX BUCKO3UMETPOR, N 3aKpbIBatOT He-
MIOTHO NMPOBKON.

12.2.1 TorpyxatoT konby B BaHo ¢ kunswen sogon Ha 30 MUH.

MpepynpexaeHne — OcTopoxHo! MOXeT NPpoN3oUTU CUNBbHLIN BEIDPOC, KOoraa HenpospadHble XKNaKoc-
T, cogepXaline donbLIoe KONMYEeCTBO BOAbI, HArpeBatoT A0 BbICOKUX TEMNeEpaTyp.

12.2.2 BblHUMAIOT KONOY 13 6aHK, NNOTHO 3aKpbiBatOT NPOOKOW KU BCTPSIXMBAKOT B TeveHue 60 c.

12.3 TpebyeTca BLINONHUTHL ABa onpedeneHns KUHEMaTUYECKON BA3KOCTU UCTbITyeMoro cbpasua. Ans
TeX BUCKO3NMETPOB, KOTOpbIe TPEDYIOT BbINMONHEHWUS MOMHOM OYNCTKN NOCNE KaXKaoro U3MepeHns BpeMeHU UC-
Te4YyeHUsl, HeobxoaMMO UCNONb30OBaTh ABa BUCKO3UMETPA. BUCKO3IUMETP, B KOTOPOM De3 QUUCTKN MOXKHO Bbl-
NONMHUTb MOBTOPHOE onpeaeneHne BpeMeHU UCTEYeHUs!, MOXeT DObiTb UCMONb3oBaH ANA ABYX U3MepeHUU
BPEMEHUN UCTEYEHUS U pacyeTa KUHeMaTUYeCKOW BA3KOCTH.

3anonHAT ABa BUCKO3MMeETPpa B COOTBETCTBUM C KOHCTpYKUMeW. Hanpumep, ANa BUCKO3UMETPOB C MNO-
nepevynHon nnn suckosanmeTpoB BS ¢ U-obpasHoin Tpydbkon Anga Henpo3padHbIX XKNOKOCTEN pUNbTRyOT obpa-
3el vYepe3 PUNbTP ¢ AMaMeTpoM Nop 75 MKM, 3anorHsAs ABa BUCKO3UMeETpPpa, 3apaHee noMeLlleHHbIX B OaHIo.
[1nsa npeaBapuUTenbHO HarpeTbiX 00pasLuoB MPUMEHSIOT NpeaBapuTeribHO HarpeTble hUnbTPbl AN8 NpeaoTBpa-
LLIeHMS Koarynaumm obpasua Bo BpeMst UNbTROBaHUA.
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12.3.1 BuckosnmmeTpsl, 3anonHaemMble NCNbITYEMOW XXKUOKOCTLIO, Nepen NoMeLleHneM X B baHto, crieay-
eT NpeaBapUTENbHO HarpeTb B CYLLUUNbLHOM LUKAdy A0 3anofHeHUst UX obpasuoM. 3TO HeobxoanmMo, YToDbI Ob-
pasel, He oxnaxagancd HWKe TeMnepaTypbl UCNbITAaHUS.

12.3.2 Yepes 10 MUH perynupytoT oobemM obpasua (Tam, rae ato TpedbyeTcs B COOTBETCTBUM C KOHCTPYK-
e BUCKO3UMeTpa), Kak ykasaHo B cneuudpukaumm Ha suckosmmeTpbl (ACTM [ 446).

12.3.3 3anonHeHHbIM BUCKO3MMETpaM AatoT A0CTUYb TemnepaTtypbl ucnbiTaHna (12.3.1). Korga ogny
DaHIo NCNONb3YIOT AN HECKOMBKMX BUCKO3UMETPOB, TO B Nepno onpeaeneHnsa BpeMeHN NCTEYEHNUA B OHOM
N3 BUCKO3MMETPOB He AonycKkaeTcsl BbIHAMATb UNU NMorpyxatb B 0aHo Apyron BUCKOIUMETP.

12.4 B nepuog cBodbogHOro nctevyeHnsa obpasua nsmMepsoT BpeMs, Heobxognumoe anst nepemMeLleHus
YPOBHSA XXUOKOCTU OT NEepBOU METKU A0 BTOPOWU, ¢ ToYHOCTLIO 0,1 ¢. 3anuckiBaloT pesynbTaT UaMmepeHus.

12.4.1 B TOM cny4ae, ecnn obpasubl TpebytoT npeasaputensHoro Harpeanms (12.1—12.2.1), Heobxo-
OUMO 3aKOHUYUTbL onpeaeneHne B TeUeHne oaHOro Yaca nocrne okoH4yaHusa npoueaypbl no 12.2.2. 3anuceiBaroT
N3MepeHHoEe BpeMsa NCTeUYEeHUS.

12.5 Tlo KaxxgoMy U3MepeHHOMY BpeMeHU UCTeYeHUs1 paccyUThLIBAT KUHeMaTUYeCKyo BA3KOCTb v
(MM2/c).

12.5.1 Ana ocTaToOUHbIX XXUAKUX TONNUB, eCli ABa onpeaeneHns KUHeMaTU4ecko BA3KOCTU, BbIMYUACIIEH-
Hble Mo U3MepPeHHbIM 3Ha4YeHUAM BpeMEeHN UCTEeYEeHUSA, COrMacyroTCcd ¢ YyCTaHOBNEHHBIMK NnokasaTenamum onpe-
aensiemoctn (17.1.1), paccumTbiBaloT cpegHeapUudPMeTUYecKoe 3HadveHUe pe3ynbTaToB onpedeneHund
KWNHEMaTUYEeCKON BA3KOCTU. 3anncbiBaloT pesyrbTar.

Ecnn paccyntaHHble 3HaAYEeHUA KUHEMAaTUYECKUX BA3KOCTEWN He cornacyroTcs, NMOBTOPAT U3MepeHUs
BPEMEHU UCTEYEHUS Nocne TaTeNbHOWU OUYNUCTKU U CYLLIKUA BUCKO3UMETPOB U dunbTpaumn obpasua. Ecnu npu-
poaa obpasua Unu Temnepartypa, Unm 1 To, 1 gpyroe He nepevncneHsl B 17.1.1, To Ans 3Ha4eHUN Temnepary-
pbl 0T 15 °C go 100 °C mncnonb3yloT B KadecTBe oLeHku onpeaendemocTtn 1,0 %, ana temnepaTyp BHe 3TOro
npeaena—1,5 %. HeobxogMmo yunTeiBaTh, YTO NOACOHBIE NPOAYKTEI MOMYT ObITb HEHBIOTOHOBCKUMU JKNAKOC-
TAMA N MOTYT codepXaTb TBepAble BellecTBa, KOTopble MOryT BbiNagaTb M3 UCNLITYeMOro obpasua npu
M3MepeHUn BpeEMEHN UCTEYEHUS.

13 OuncTka BUCKO3NMeETpa

13.1 Mexay nocnegoBaTenbHbIMA onpeaeneHUaMm KnHeMmaTudeckon BA3KOCTU cneayeT TwaTtenbHo
OYNCTUTb BUCKOSUMETP NyTEM MHOTMOKPaTHOIo NPOMbIBAHMA COOTBETCTBYIOLWLMM pacTBOpPUTENEM, NONHOCTLIO
cCMelMBatowmmes ¢ obpasuom, 3aTtemM ocyllaLwmnm pacteoputenem (7.3). BeicylwumBaloT TpyoKy, nponyckas
cnabbl NOTOK NPOPUNLTPOBAHHOINO CYXOro BO3ayxa B TedeHMe OBYX MUHYT UMW noka He OyayT yaaneHbl
nocrnegHue cregbl pacTBoOpUTENS.

[lepuognyeckn ovnlaroT BUCKO3IUMETP ovnwlaoLwim pacteopom (lMpeaynpexaeHue — CMm. 7.1) B Te-
YeHMe HEeCKONbKMX YacoB ANdA yaaneHna oCcTaTouYHbIX CNeaoB OpraHUYecknxX OTNOXKEHUN, TWAaTeNbHO NpoMbl-
BalOT BoAoU (7.4) 1 ocyllawoWmm pacTteoputenem (7.3) n cywat npounbTpoBaHHbIM CYXUM BO3AYXOM UMK
BaKyyMOM. HeopraHudeckme oTnoXxeHUs yaanawT, obpabaTbiBast CONSIHON KACMOTOW Nepen NPOMbIBKON O4N-
LaloLWwen KUCnoTon, ocobeHHo ecnun npeanonaraeTcs NpUcyTCcTBUe conen dapus.

[MpepaynpexaeHne — He pekoMeHOyeTCA UCNOMb30BaTh A1 OUUACTKM LWEeNoYHble pacTBOpPLI, T. K. 3TO
MOXET NPUBECTU K USMEHEHMIO KaNnMOPOBOYHBIX XapakTepUCTUK BUCKO3IUMETpaA.

14 PacuyeTbl

14.1 PesynbTat Kaxkaoro onpeaeneHnsa 3Ha4eHnsa KUHemaTu4eckon BA3KOCTN v, U v, pacCHNTbIBatOT MO
M3MEepeHHOMY BpeMeHU nctedeHnsa t, U t, n KoHcTaHTe BuckosnumeTpa C no opmyne

Vi,2=Cly 5, (2)

rae v, , — onpegensaemasi KnHematudeckas BA3KOCTb v, UMN v, COOTBETCTBEHHO, MMZ/C;
C — KOHCTaHTa KannbpoBKN BUCKO3IUMETPa, MMZ/C?;
t, , — cpeaHee BpeMs UcTedeHUa obpasua f, Unn f, cooTBETCTBEHHO, C.
PaccunTbiBaloT pe3ynbTaTt onpeaeneHnsa 3Ha4yeHnsa KNnHeMmaTU4ecKkoun BA3KOCTU v KaK cpeHee OT v, N v,
(11.2.31n 12.5.1).
14.2 OnHaMU4eCcKyro BASKOCTb 1) pacCUMThIBAKOT HA OCHOBaHWUM pacciHUTaHHOU KUHEMaTYE CKOWN BA3KOC-
TU v U NNTIOTHOCTU p MO popMyne
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n=vp 1077 (3)

rae n— AuHamudeckasi BA3KOCTb, Mlla - C;

v — KMHeMaTndeckas BA3KOCTb, MM24/C:
0 — MMNOTHOCTb, Kr/M3, onpeaensaoT Npu TON e TeMnepaType, YTo U Npu onpeaeneHu KUHeMaTn4eckon

BA3KOCTMN.
14.2.1 TInoTHOCTL obpasua MoXeT ObIThb onpeaeneHa npu TeMmnepartype M3MepeHnst KNHemMaTueCcKon

BA3KOCTW 0AHUM L3 noaxoaswmx metoaos, Hanpumep, ACTM O 1217, ACTM [1 1480 unn ACTM 11 1481.

15 3anuchb pe3ynbTaToB

15.1 3anucbiBaloT pe3ynbTaTbl UCNbITAHUSA KWHEMATUYECKON NN ANHAMNUYECKON BA3KOCTM U oba 3Ha-

YeHNA 40O HeTBEDTOH 3HaYaLlen LI,I/ICbpr C OAHOBPEMEHHBIM YKa3daHNEM TEMMNEPATYPbl ACMNBITAHWUA.

16 MpoTOoKON NcnbITaHUN

16.1 B npoTokon ncnbiTaHMM BKNOYaloT cneayowyio MHopMaLunio:

16.1.1 Tun n nageHTUdnKaumo Ucneltyemoro obpasua.

16.1.2 CCbINKY Ha HACTOALWMNA MeTod UCMbITaHUA N COOTBETCTBYHOLWMNA MeXayHapoaHbIN cTaHaapT.
16.1.3 PesynbTaThl UCnbIiTaHUA (pasaen 15).

16.1.4 Jlioboe OTKNOHEeHMe OT npoLeaypsl, onMcaHHOW B HACTOSLLIEM CTaHaapTe.

16.1.5 Haty ucnbiTaHus.

16.1.6 HanmeHoBaHUe 1 agpec UcnblTatenbHOU nadopaTopun.

17 Npeyn3anoHHOCTL

17.1 CpaBHeHue onpeaeneHHbIX 3Ha4YeHUN

17.1.1 OnpegensaemMocTsb d
PacxoxgeHue mexay pesynbratamu (3HaYeHUs M) nocneaoBaTenbHbIX onpegeneHni, nony4YeHHbIMU

O[JHAM 1 TEM XXe onepaTopoM B OAHON U TOW e nabopaTtopun Ha OQHOM 1 TOM Xe 0bopyaoBaHnUM ANS cepun
M3MEpPEHUIN, NPUBOAALMX K MOMYHEHUO € JUHUYHOrO pe3ynbTaTa Npyu HopManbHOM U NpaBUNbHOM NpUMeHe-
HUN MeToaa NCMbITaHUA B TEYEHUE ANNTENbHOrO BPEMEHN UCNbITAaHWI, MOXET NPeBbIWAaTh YKasaHHble 3Ha4e-
HUA TOMTbKO B OAHOM crlydae 13 AsaauaTtit:

basoble macna npu 40 °C 1 100 °C 0,0020y (0,20 %)
ToBapHble macna npun 40 °C n 100 °C 0,0013y (0,13 %)
ToBapHble macna npu 150 °C 0,015y (1,5 %)
HedTaHble napadounHbl npy 100 °C 0,0080y (0,80 %)
OcTtaTouHble xunakme Tonnuea npun 80 °C n 100 °C 0,011 (y + 8)

OcTaTto4vHble Xuakue Tonnuea npn 50 °C 0,017y

Mpucaaku npu 100 °C 0,00106y""

[[azonnu npu 40 °C 0,0013(y + 1)

PeaktuBHble Tonnmea npu muHyc 20 °C 0,0018y (0,18 %),

rae y — cpegHee 3Ha4vYeHNE CPaBHNBAEMbBIX PE3YIIbTATOB.

17.2 CpaBHeHMUe pe3ynbTaToB

17.2.1 T1oBTOPAEMOCTb (CXOAUMOCTb) 1
PacxoxgeHne Mmexay nocneagoBaTteribHbIMU pesynbTaTaMy UCNbITaHWW, NONYyYeHHBIMW OQHUM onepaTo-

pOM B ogHoM nabopaTopnm Ha 0AHOM annapaTe Npu NOCTOAHHbLIX Ppabo4nX yCNoBUAX Ha MOEHTUYHOM UCTbITYe-
MOM MaTepuane B TeYyeHue ANNTENIbHOro BPEMEHU MPU HOPMAalrbHOM U NPaBUIbHOM BbIMNOSHEHUA MeToAa
ACMbITAHUS, MOXET NpeBblllaTh yKaszaHHbIe HKe 3HaYeHUa TOMbKO B OAHOM crnyvae 13 ApaauaTti:
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Basosble macna npu 40 °C 1 100 °C 0,0011x (0,11 %)
ToBapHble macna npn 40 °C n 100 °C 0,0026x (0,206 %)
ToBapHble macna npu 150 °C 0,0056x (0,56 %)
HedtaHble napaduHbl npy 100 °C 0,0141x"°

OcTaTouHble xungkue tonnuaea npu 80 °C 1 100 °C 0,013 (x + 8)

OcTaTo4Hble Mmacna npu 50 °C 0,015x (1,5 %)
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Mpucaaku npu 100 °C 0,00192x""
[fazonnn npu 40 °C 0,0043 (x + 1)
PeakTnBHbIe Tonnmea npu muHyc 20 °C 0,007x (0,7 %),

rae x — cpeaHee 3HayeHUe cpaBHMBaAEMBIX Pe3yrbTaToB.
17.2.2 BocnpoussogMmocTb R
PacxoxaeHne mexay AByMsa eAUHUYHBIMU U HE3AaBUCUMBIMU pe3ynbTaTaMmn UCNbITAHUN, NONMYYEeHHbIMIN
pa3HbIMK onepaTopamMun, padboTaroWwMn B pasHbiX Nabopatopusax, Ha HOMUHaNbLHO OAUHAKOBOM UCTIbITYEMOM
MaTepuane np HopManbHOM U NPaBUNbHOM BbINOMHEHUM MeToAda UCMbITaHUA B Te4YeHne ANUTENbHOro Bpe-
MEeHW, MOXeT NpeBbIlaTh ykasaHHble HKe 3HaueHUa TONbKO B O4HOM cnyyae 13 aBaguaTti:

basosble macna npun 40 °C 1 100 °C 0,0065x (0,65 %)
ToBapHble macna npn 40 °C n 100 °C 0,0076x (0,76 %)
ToBapHble Macna npu 150 °C 0,018x (1,8 %)

HedTaHble napaduHbl npy 100 °C 0,0366x"*

OcTaTouHble Xuakue Tonnmea npu 80 °C n 100 °C 0,04 (x + 8)

OcTaTouHble macna npu 50 °C 0,074x (7,4 %)

Mpucaaku npu 100 °C 0,00862x""

[[azonnu npn 40 °C 0,0082 (x + 1)

PeakTuBHble Tonnuea npu muHyc 20 °C 0,019x (1,9 %),

roe X — cpeaHee 3HavyeHue cpaBHUBAEMbIX Pe3ynbTaToB.

17.3 TNpeunsnoHHOCTb MeToda Ansl oTpaboTaHHbIX Macen He ornpeaensnach, HO MOXHO NnpeanoroXnTb,
YTO OHa DydeT XyXe, YeM NPeun3noOHHOCTb MeToaa, YCTaAHOBMEHHAada Npu UCnbITaHUK TOBapHLIX Macen. M3-3a
bonbLoro pasHoobpasusa oTpaboTaHHbIX Macen He CyLeCTBYET BOSMOXXHOCTU YCTAaHOBUTb NPELU3NOHHOCTL
MeToda Ans oTpabdboTaHHbIX Macen.

17.4 [1na ocobbix aBTOMaTUYECKUX BUCKO3IUMETPOB NPeLn3noHHOCTb He onpedeneHa. OaHako bbin npo-
BEEH aHaNn13 WMPOoKOro Habopa AaHHbIX, NONTYYEHHbLIX Ha BUCKO3UMETpPax Kak aBTOMaTUYECKUX, TaK U PYYHOTO
TUNa, B TeMnepaTtypHbiX npegenax ot 40 °C go 100 °C. BocnpoussognmMocTs ANA AaHHBIX aBTOMaTUYECKUX
BUCKO3UMETPOB HE MMEET CTaTUCTUYECKN 3HAYMMOro OTIMYNA OT BOCNPOU3BOANMOCTI AN AaHHbIX BUCKO3U-
METPOB PYYHOro Tuna. Takke nokasaHo OTCYTCTBUE OTKMNOHEHUS (CMeLLeHUs) onpeaeneHHbIX AaHHbIX Npn
CpaBHEHWUN C JaHHBIMA BUCKO3UMETPOB PYYHOrO TUNa.
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[MpnnoxeHus
(obsa3aTenbHbIE)

A1 Tunbl BUCKO3UMETPOB U cepTUPULUPOBaHHDbIE 3TaNOHHbIEe CTaHAAPTbl BA3KOCTU

A1.1 Tuvnbl BUCKO3MMETPOB

A1.1.1 B tabnuue A1.1 npuBegeHbl OCHOBHbIE TUMbI KANWNNSAPHbIX BUCKO3UMMETPOB, MPUMEHSAEMbIX ANs onpeaene-
HUS BA3KOCTU HedhTenpoaykToB. COOTBETCTBYIOWME XapPaKTEPUCTUKN N MHCTPYKUMM MO 3KCnnyatauun npuBeneHbl B

ACTM ][] 446.

Tabnuya A1.1— Tunbl BUCKOZUMETPOB

HanmeHoBaHWe BUCKO3MMeTpa [1pepen namepeHns KuHemaTu4eCKou BsiskocTU ", MM/

A BwuckosmmeTtpbl Tna Octeanbga (Ostwald) ans npo3payHbiX XXUOKOCTEN

KanHoH-PeHcke 0bbivHbIM (Cannon-Fenske rutine?)) 0,5 — 20000
Llantdoyke (Zeitfuchs) 0,6 — 3000
BS/U-Tpy6ka?) 0,9 — 10000
BS/U/M-MUHMaTIOpHbIN 0,2 — 100
SIL2) 0,6 — 10000
KanHoH-MaHHuHr nonymukpo (Cannon-Manning semi-micro) 0,4 — 20000
[MTuHkeBund (Pinkevitch)?2) 0,6 — 17000

B Bucko3anmeTpbl C BUCAYUMM YPOBHEM AN MNPO3PaYHbIX XUOKOCTEN

BS/IP/SL?) 3,5 — 100000
BS/IP/SL (S)?) 1,05 — 10000
BS/IP/IMSL 0,6 — 3000
Y66enoge (Ubbelohde)?) 0,3 — 100000
dutyuCumorc (FitzSimons) 0,6 — 1200
ATnaHTtuk (Atlantic)? 0,75 — 5000
KanHoH-Y66enoae (A)(Cannon-Ubbelohde) (A), KaHoH Y6be-

noge ¢ pasbaesnennem?) (B) (Cannon (Ubbelohde dilution?) (B) 0,5 — 100000
KanoH-Yb6enoge nonymukpo (Cannon-Ubbelohde semi-

micro) 0,4 — 20000

C BwuckosammeTpbl ¢ 0bpaTHbIM NMOTOKOM ANS MPO3PaYvHbIX U HEMPO3PAYHbIX XUOKOCTEN

KaHHOH-PeHCKe Ansa Henpo3padHbiXx xugkocten (Cannon-

Fenske opaque) 0,4 — 20000
Llantdoyke ¢ nepekpewmBatwowmmmcsa Tpybkamm (Zeitfuchs

cross-arm) 0,6 — 100000
BS/IP/RE ¢ U-obpasHon Tpybkon ¢ obpaTHbIM UCTEYEHMEM

(BS/IP/RE U-tube reverse-flow) 0,6 — 300000
NMaHu-LanTtdyke ¢ obpatHbim mncredvenmnem (Lantz-Zeitfuchs

type reverse-flow) 60 — 100000

D [ns Kaxkgoro aManasoHa KMHEMaTUYeCKOW BA3KOCTU TpebyeTcs npuMeHeHne psiaa BUCKO3MMETPOB. Bo nabexa-
HME HEODXOANMOCTN BBEAEHUS MOMPABKN HA KWHETUYECKYIO SHEPIUIO 3TN BUCKO3UMETPLI PaCcCUHNTaHbI HA BPEMS UCTEYE-
HKUA Bonee 200 ¢, 3a UCKNIDYEHUEM ClyYaeB, ykaszaHHbiX B ACTM [ 446.

2) B kaxkgown n3 3Tmx cepun (BUCKO3MMETPOB) MUHUMANbHOE BPEMSA UCTEHYEHUSA A5 BUCKO3MMETPOB C CaMbIMU HU3KU-

MW KOHCTaHTamu npesbliwaet 200 c.
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A1.1.2 B tabnuue A1.2 npuBoanTcs nepeveHb cepTUMULNpPOBaHHbIX 3TANOHHbIX CTAHAAPTOB BA3KOCTH.

Tabnunya A1.2— CeptndumunpoBaHHbie 3TanOHHbIE CTaHAAPThl BA3KOCTU

[TpubnunantenbHoOe 3HaYeHUe KUHEMATUYECKON BA3KOCTH, MM2/C, npu TemMmneparype

OBo3HaveHune

CTaHOapPTHOrIoO
obpasua 20 °C 25 °C 40 °C 50 °C 80 °C 100 °C
S3 4.6 4.0 2,9 — — 1,2
S6 11 8,9 5,7 — — 1,8
S20 44 34 18 — — 3,9
S60 170 120 54 — — 7,2
S200 640 450 180 — — 17
S600 2400 1600 520 280 o6/ 32
S2000 8700 5600 1700 — — 75
S8000 37000 23000 6700 — — —
S30000 — 81000 23000 11000 — —

13




OCT P 53708—2009

A2 TepmomMmeTpbl ANA onpeaeneHNa KUHeMaTU4eCKOU BA3KOCTI

A2.1 CneuynanbHbIN TEPMOMETP C Y3KMM ANANa3OHOM LUKanbI

A2.1.1 Vcnonb3yloT cneymanbHbi TEPMOMETP € Y3KMM AMana3oHOM LWKalbl, OTBEYaKWMKN OCHOBHbIM TPebOBaHU-
AM, NpuBeaeHHbIM B Tabnunuax A2.1 n A2.2, n COOTBETCTBYIOWMN OAHOW U3 KOHCTPYKUMK Ha pucyHke A2.1.

A2.1.2 Paannyne B KOHCTPYKUUKN KacaeTcHd B OCHOBHOM PacnosioXKeHNA TOYKU 3aMmep3aHns BoAbl. B KOHCTpyKUMK
TEPMOMETPA a 3Ta TOHUKA pacnosioXXeHa B AnanasoHe WKarnbl, B KOHCTPYKUUKM b TOYKa 3amMep3aHus HaxoauTCs HUXe auana-
30Ha WKanbl U B KOHCTPYKUUKX C 3Ta TOUKA pacnonoXeHa BbllWe gnanasoHa WwKanbl.

Tabnuya AZ2.1 — OCHOBHble XapakTEPUCTUKN TEPMOMETPOB

[MTpumeyanwune—B Tabnnue A2.2 npeactasner psag tepmometTpoB ASTM, IP n ASTM/IP, otBevaowmx non-
HOCTbIO TpeboBaHuAM Tabnunubl A2.1, 1 ykasaHbl TeMNepaTypPbl UCMNbITAHUW, OIS KOTOPbIX OHU NpeAHa3HaveHbl. CM. TakxKe

ACTM E1 v meTog ncnbitanns ACTM E 77.

[[nybuHa norpyxeHuns
[leneHns wkKansbl:
Manble aenexnus, °C
bonblwne geneHns Yyepes kaxable, °C
LincbpoBble 0603Ha4veHns Yepes Kaxgble, °C
MakcumanbHas ToNwmMHa NMMHUN, MM
[TorpelwHOCTb WKanel Npu Temneparype ncnoitanms, °C, makc.
PacwuputenbHas kamepa:
npegen gonyckaemoro Harpesa go, C

Obwas annHa, Mm

HapyXHbi gnameTp CTEPXHSA, MM

[nnHa pTyTHOro pesepByapa, Mm

HapyXHbin gnameTp pTYyTHOro pesepByapa, Mm
[1nnHa wkanbl, MM

[TonHas

0,05
0,1 unn 0,5

1
0,10
0,1
105 ana wkansl ao 90

120 ana wkanesl mexay 90 n 95

130 ans wkans! mexagy 95 n 105
170 ana wkanol Bbiwe 105

Ot 300 go 310

Ot 6,0 go 38,0

OT1 45 po 55

He bonee ganameTtpa CTepKHS
OT1 40 go 90

Tabnuya A2.2— TepmomeTpbl, pa3pelleHHble K MPUMEHEHUIO

TemnepaTtypa ucnbITaHUs

Obo3HaveHne TepmomeTpa
o> J=

ASTM 132C, IP 102C 150 —
ASTM 110C, F/IP 93C 135 275
ASTM 121C/IP 32C 98,9 210

100 212
ASTM 129C, F/IP 36C 93,3 200
ASTM 48C, F/IP 90C 82,2 180
IP 100C 80 —
ASTM 47C, F/IP 35C 60 140
ASTM 29C, F/IP 34C 54,4 130
ASTM 46C, F/IP 66C 50 122
ASTM 120C/F/IP 92C 40 —
ASTM 28C, F/IP 31C 37,8 100
ASTM 118C, F/IP 30 86
ASTM 45C, F/IP 30C 25 77
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Okon4yaHue mabnuubi A2.2

TemnepaTypa ucnsiTaHus
Obo3Ha4veHne TepmomeTpa
oC: J=

ASTM 44C, F/IP 29C 20 68
ASTM 128C, F/IP 33C 0 32
ASTM 72C, F/IP 67C -17,8 0
ASTM 127C, F/IP 99C —20 —4
ASTM 126C, F/IIP 71C —20,1 —20
ASTM 73C, F/IP 68 —40 —40
ASTM 74C, F/IP 69C -53,9 —65

a
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b
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C

PucyHoK A2.1— KOHCTpYKUMA TEPMOMETPOB

A2.2 KannbpoBKa

A2.2.1 Vlcnonb3yloT XNOKOCTHbIE CTEKNAHHbIE TEPMOMETPbLI C TOYHOCTBIO M3MEPEHUS MOCIe BHECEHUSA MONPaBKU
0,02 °C unun bonee, oTkannMbpoBaHHblie B nabopartopumn, cooteetcTByowen Tpebosannsam MCO 9000 nnm NCO 17025, n
CHab)XeHHble cepTudmkatammn, NoATBEPXKAAC MMM NPoOBEAEeHNE KannbpoBKM Ha yPOBHE HAUMOHaNbHOro crtaHgapra. B
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Ka4vecTBe anbTepHaATUBLI MOIYT ObITb UCNOMBb30BaHLI TEPMOMETPUYECKNE YCTPOUCTBA, HANPUMEP, NNaTUHOBLIE TEPMOMET-
Pbl CONPOTUBNEHUS PaBHOW nnu Bonee BbICOKOW TOYHOCTU, UMEIOLLIME Takue Xe ceptndunkaThbl.

AZ2.2.2 [lonpaBKa K WKane XMaKoCTHbIX CTEKIMAHHBIX TEPMOMETPOB MOXET UBMEHATBLCH B NPOLECCE XPAHEHUA U UC-
NONb30BAHUSA, MO3TOMY HEODXOANMO NPOBOANTL PErynsipHbIE NOBTOPHLIE KANMBPOBKN. YA0DHEE BCEro BbINOMHATL 3TY pa-
boTy B ucnbiTatenbHOW nabopatopum NyTem NeEpPeKannbpoBKM TOYKM TasiHUS NbAda. Bce OCHOBHLIE MNOMNPaBKU MO
NOKa3aHUSAM LWKalbl NPUBOAAT B COOTBETCTBUE C UBMEHEHUAMMW, ONpedereHHbIMU AN TOYKKU 3aMep3aHns BOAbl.

A2.2.2.1 PekomeHayeTcs NPOBEPATb TOUKY TasiHUS Nbda He pexe, Yem vepe3 6 mec (NIST GMP 11). Onsa HoBbIX
TEPMOMETPOB MNPOBEPKY NPOBOAAT EXEMECHAYHO B TEHEHUE NePBbLIX 6 Mmec. IameHeHne NoNoXeHUsA TOYKM TasiHUA Nbha Ha
0AHO nnn bonee AeneHnn WKanbl 03HAYAET, YTO TEPMOMETP ObINT NEPErpeT Un NOBPEXAEH U MO3TOMY MOXET OKa3aTbCH
HEKANMBOpPOBaHHbLIM. Takme TepMoMeTPbl AOMKHbI ObiTh BbiBeAeHbl U3 paboTbl, obcrneaoBaHbl UNu nepekannbpoBaHbl.
[TonHas nepekanubpoBka TEPMOMETPA BCMNEACTBUE €ro KOHCTPYKTUBHBbIX OCODEHHOCTEN He SIBMAETCS HeobXoanmmon
(NIST 819). J1ioboe nameHeHne B KOPPEKTUPOBKE CrNEAYET yUMTbIBATL NPU APYIMX KOPPEKTUPOBKAX, YKA3AHHbLIX B OTHETE MO
KannbpoBKaMm.

A2.2.2.2 Tlpyn ncnonb3oBaHmm gpyrmx yCTPOUCTB AN N3MEPEHUS TEMNEpaTypbl HEODXOANMO TaKKe NpPoBeAEHNE
nepnognyeckon nepekannbpoku. Heobxoanmo XpaHuTb BCE 3anncK, Kacatowmecs nepekanndpoBKK.

A2.2.3 lpoueaypa nepekanmopoBKN XNOKOCTHLIX CTEKNMAHHbLIX TEPMOMETPOB MO TOUYKe TassHMA Nbaa

A2.2.3.1 Tlpn nepekanndbpoBKe KannbpoBaHHbIX TEPMOMETPOB, MPUMEHSAEMbIX ANS onpeaeneHns KNHEMaTUYECKON
BA3KOCTWU, CHATUE NOKA3aHUN TOYKU TasiHUS NbAa AOMKHO ObiTb NpoBeaeHo B TeveHne 60 MuH nocne npebbiBaHUsA TEPMO-
METPa NPpU TEMNepaType UCNbITAHUA HE MEHEE 3 MUH, eCnn B cepTndukaTe KanmbpoBKM HE yKa3aHO UHOE.

A2.2.3.2 OTOMpPAatoT YMCTbIE KYCOYKM NbAa, MNONTy4EHHOIo NPpeanoyTUTENBHO U3 ANCTUNNTIMPOBAHHOW UIMTU YNCTOWN BOAbI.
OT1bpacbiBatoT Nobble MyTHBIE NN HEMMYBOKO NpomMep3wmne Kycoukn. OnonackmearoT neg ANCTUNNMMpPOBaHHOW BOAOW U KPO-
AT Ha MENKUE KyCOYKN, n3berasi Nnpn 3TOM KOHTaKTa € pykaMmu Uinm niodbIMmM XUMUYECKN HEYNCTBIMU NpeagMeTamin. 3anoriHs-
loT cocya [btoapa wv3MenbYeHHbIM INbAOM WM A0DaBNAT AUCTUITNUPOBAHHYIO BOAY, XenartenbHO npeaBapuTernbHO
OXNaXOEHHYIO, B AOCTATOYHOM KOMUYECTBE, UTODLI NONyYUTb WYrY, NPUYEM e He JOIKEH BennbiBath. [10 mepe TasHuA
nbaa cnueateT U3 cocyaa [broapa HEMHOIo BoAbI U A0DaBNAKT N3MeErnbYeHHbIM nea. [orpyatoT TEPMOMETP N aKKypPaTHO
VYANOTHAOT BOKPYr CTEPXHSA Ne, A0 YPOBHS, NPUONN3NTENBHO Ha OAHO onpeaenexHne Hmxke otmeTkn 0 °C.

A2.2.3.3 [lo ucreyeHun He MeHee 4YeM 3 MWUH Crerka nocTykmBatT No TEPMOMETPY NepneHaAUKYIAPHO K ero ocu,
NPOBOAS MPU 3TOM naMmepeHus. [locneaoBaTenbHble MNOKA3aHUSA, CHATbIE C MHTEpBarnom He MmeHee 1 MUH, OOJKHbI COBMNa-
naTtb ¢ TovHOCTLIO go 0,005 °C.

A2.2.3.4 3anucbiBaloT NoKasaHUs TeMnepaTtypbl TOYKU TasHUA Nbaa v onpeaensior KOppekuymo TepMmomMeTpa ans
3TOW TEMNEPATYPbI OT CPEAHErNo 3Ha4YeHuns1. Ecnmn HangeHHasn KoOppeKUUs OKaXeTcs BonbLUe MMM MEHbLLE TOW, KOTOpas Co-
OTBETCTBOBanNa npeabliaywen kKannbpoBKe, N3AMEHAIOT KOPPEKLUMIO ANst BCEX APYrnX TEMMNEPATYP Ha 3TO XKe 3HAYEHME.

A 2.2.3.5 Bo Bpems BbINONHEHUA Npoueaypsl cobnogatoT cnegyowme yenoBus:

1) TepMOMETP AOIKEH ObITb YCTAHOBIEH BEPTUKAIBHO;

2) HabnwageHus 3a NokasaHusIMM TEPMOMETPA crnegyeT NPoBoANTL ONTUYECKMMU cpeacTBaMmmn, obecrnevunBaolLmmMmm
NPUMEPHO MATUKPATHOE YBENUYEHNE, N BbIMONTHEHHBIMU TAKUM 0Bpa3om, UTObbI YCTPaHUTL Napannakc;

3) 3anucbIBalOT NOKasaHne TemnepaTtypbl TasHUA nega ¢ TouHocTeio Ao 0,005 °C.

A2.2.4 Tlpn npoBegeHUN NCNbITAHUW MyOUHA NOrPy>XeHUs TEPMOMETPUYECKOTO YCTPOUCTBA A0IMKHA ObITb TaKoW
Xe, Kak Npu npoBeaeHnn KannbpoBku. Hanpumep, ecnn CTEKNAHHbIW XUAKOCTHbIM TEPMOMETP Bbin OTKAaNnMbpoBaH B yCI0-
BUSAX OOLIYHOIO MOJTHOIO NOrPYXEHUS, TO OH AOJIKEH ObITb MOMPYXEH A0 BEPXHENO Kpas PTYTHOro ctondwuka, npm 3T1om
OCTarnbHas 4YacTb €ro CTEPXKHA N paclUUpPUTENBbHANA KaMepa B BEPXHEM KOHLLE TEPMOMETPA HAX0AATCH NPV KOMHATHOW TEM-
neparype n armochepHom gasneHmn. [Npaktnveckmn 310 03Ha4YaeT, YTO BEPXHUN Kpan PTYTHOIO CTONOUKA AOIMKEH HAaXO-
ONTBLCS OT MOBEPXHOCTU Cpeabl, TEMMEPATYPY KOTOPOU UIMEPSIOT, B Npedenax pacCTtosHNs, 3KBUBAIIEHTHOINO YETbIPEM
OENeHnsIM LLKanbl.

A2.2.4.1 Ecnn 310 ycnoBue He cobnioaeHo, MOXeT noTpeboBaTbCa AONONMHUTENBbHAA NONpPaBkKa.
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A3 Tou4HoOCTbL TaMepa

A3.1 PerynsapHo npoBoasaT NPOBEPKY TAMMEPOB HA TOYHOCTb U COXPaHAIOT 3anncun 3TUxX NpoOBEPOK.

A3.1.1 CurHanel BpeMmeHu, nepegaBaembie no pagno HaunoHanbHbIM MHCTUTYTOM CTAH4APTOB N TEXHOJIONMU, SIB-
NSIOTCH NPUEMNEMbBIM N NEPBUYHbBIM 3TANOHOM AJ15 KAnnbpoBKN YCTPOUCTB N3MEPEHUN BPEMEHMN.

MoryT 6bITb MCNONB30BaHbI C TOYHOCTBLIO A0 0,1 ¢ curHans! cnegylwmx pagnocTaHuUmn:

WWV Fort Collins, CO 2,9; 5; 10; 15; 20 MI'u
WWVH Kaual, HI 2,5;5;10; 15 My
CHU Ottawa, Canada 3,33; 7,335; 14,67 Ml u

A3.1.2 PagnocurHanbl 1 aygnocurHansl nepegattca no reneoHHon nmHmm 303-499-7111. JononHntenbHble
CBEAEHUSA NO YCTPONCTBAM U3MEPEHNA BPEMEHN MOXHO NONyYnTb B HaunoHansHOM MHCTUTYTE CTaHAAPTOB N TEXHOITOTUN.
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A4 PacyeT nHTepBanoB AonycKaeMbIX OTKIIOHEHUN ANSA onpeaeneHns COOTBETCTBUSA

cepTudpuuMpoBaHHOMY 3TaNOHHOMY BeLlecTBY

A4.1 Onpepaensior cTaHgapTHOE OTKIOHEeHWe A MECTHOW HeonpeaeneHHoCTu G, No naboparopHoOn nporpam-
Me KOHTPOINs KavecTBa.

A4.1.1 Ecnu cTaHgapTHOE OTKNOHEHWEe A MECTHOW HeonpeaeneHHOCTU G,
10T 3HaveHue 0,19 %.

A4.2 OnpegenstoT obwyo cCoBMECTHY0 HeonpeaeneHHocTb (CEU) ansa npuHAaToro atanoHHoro 3HaveHmns (ARV)
cepTudpmnumnpoBaHHoro stanoHHoro sewecrtea (CRM) no aTukeTke NocTaBLMKa UK CONPOBOANTENBHON AOKYMEHTaLUN.

A4.3 PaccunTbiBalOT CTaHAAPTHYIO OLUMBKY NPUHATOrO 3TanoHHOro 3Havenus (SE ., ) aenennem CEU Ha dakTop
oxBara k, NpyBeAeHHbIV Ha 3TUKETKE MNOCTaBLUMKA NN B COMPOBOANTENBHON OOKYMEHTaLUW.

A4.3.1 Ecnn daktop oxBaTta Kk He N3BECTEH, UCMONb3YKOT 3HAYEHNE 2.

Ad.4 BblancnaoT nHTepBarn 4OornyCcKaeMblX OTKITOHEHUWN MO POPMYIe

1o ABJITACTCH HEN3BECTHBIM, UCMNOJb3Y-

TZ =+ 1,44 6% + SE2ny. (A1)
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YAK 665.6.532.13:006.354 OKC 75.080 B19 OKCTY 0209

Kno4yeBble cnoBa: HeCt)TeI'IF."J'CTIJII,yI{TI:vI:I Npo3pavHblEe U HENPO3PayHble XUNOAKOCTA, ANHAMWWHECKAHA BAI3KOCTb, K-
HEMATUHECKAA BA3IKOCTb, BUCKO3UMETP, BA3KOCTb
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