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HAUWOHAMNBbHGBIN CTAHAAPT POCCUWNCKOW® PELJEPALUUMN

HedTenpoaykTbl
XNOAKOCTU MPO3PAYHbLIE N HEMPO3PAUHbLIE

OnpegeneHne KNHeMaTUYeCKOl BA3KOCTMU
1 pacyeT AMHAMUYECKO BSA3KOCTU

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

[ata BBegeHns — 2011—01—01

1 O6nactb NPUMEHEHUS

1.1 HacTosiwmii cTaHgapT ycTaHaB/MBaeT METOZ, onpefesieHnsl KUHeMaTUUecKol BA3KOCTU V KUAKUX
Npo3payHbIX U HENPO3payHbIX HEQTENPOAYKTOB MyTEM U3MEPEHUS BPEMEHU MCTeYeHUsi 06bemMa XUAKOCTU
noj, BO34eliCTBMEM CUSIbl TSXKECTU Yepes KasIMBPOBaHHbIA CTEKIAHHBIA KanuANApHbIA BUCKO3UMETP. AuHaMu-
YecKyto BA3KOCTb M PacCUUTLIBAIOT YMHOXEHMEM U3MepPEeHHOW KMHEeMaTuyecKoli BSI3KOCTM V Ha MJIOTHOCTb P
XNAKOCTU.

NMpumeyaHuna

1 MNpu onpeaeneHun KUHEMATUYECKO BA3KOCTU MPO3pauHbIX XUAKOCTEN U KUHEeMaTU4Yeckol BSI3KOCTU GUTYMOB
cnepyeT Takxke MCnonb3oBaTb MeToAbl ucnbiTaHnin ACTM 1 2170 n ACTM [ 2171.

2 NCO 3104 cooTBeTcTBYeT MeToAy ucnoiTaHna ACTM [1 445.

1.2 Pe3ynbTathbl, NO/lyYeHHble HACTOALWMM MEeTOAOM WCMbITaHWs, 3aBUCAT OT NMOBeAEeHUsT NCMbITYyeMOoro
obpasua. Hactoswuii MeTo npefHasHaveH A/ NPUMEeHEHNsT KXXMAKOCTAM, Y KOTOPbIX HanpshxeHve casura u
CKOPOCTb cABUra rnponopumoHasibHbl Apyr Apyry (noBefeHne HbIOTOHOBCKUX XUAKOCTEN).

Ecnun BA3KOCTb 3HAUNTENIbHO MeHsIeTCA B 3aBMCUMOCTU OT CKOPOCTWU CABWra, TO Ha BMUCKO3MMETpax C
pasHbIMU gnameTpaMn KanuaaspoB MOryT 6bITb NOJyYeHbl pasHble pe3y/bTaTbl. HacToAWwmi meTos BKIOYa-
eT onpefgesieHNe KMHeMaTU4ecKol BA3KOCTU W 3HAYEHWUI MPeun3rOHHOCTM A1 OCTaTOYHbIX XUAKUX TOM/MB,
KOTOPbIe B TEX Xe CaMbIX YC/TOBUSAX 0OHapyX1BaloT CBOMCTBA HEHbIOTOHOBCKUX XXUAKOCTEN.

1.3 HacToswwnii mMeTof oxBaTbiBaeT AMana3oH KMHeMaTuyeckol BA3KocTu oT 0.2 go 300 000 mm2/c
(cm. Tabnuuy Al.1l, npunoxeHve Al) nNpu Bcex 3HayeHUAX TemnepaTypbl (CM. 6.3 n 6.4). MNMpeynsnoHHOCTb
6blna onpejesieHa TOIbLKO A8 TeX NPOAYKTOB, KUHeMaThyeckas BA3KOCTb M TeMnepaTtypa KOTOpbIX HaxoasaTcs
B AManasoHax, ykasaHHbIX B pasgene 17.

1.4 BennunHebl, yKasaHHble B eanHuuax CU. fo/mkKHbI paccMaTpmBaTbCs Kak CTaHOapTHbIE.

1.5 HacTtosAwwmii cTaHgapT He CTaBUT CBOEl Lieslblo pelleHne Bcex NpobaieM TeEXHUKM 6e30MacHOCTH, CBSI-
3aHHbIX C ero npumMeHeHveM. Mosb3oBaTe/lb HACTOALLEro cTaHgapTa HeceT OTBETCTBEHHOCTL 3a pa3paboTky
Heo6XxoANMbIX Mep TeXHUKM 6e30MacHOCTM 1M OXpaHbl 30POBbsA NepcoHana, a Takke onpegenseT Leseco-
06pa3HOCTb NPYMEHEHNS 3aKOHOAATe IbHbIX OrpaHUYeHunii nepes ero UCrosib30BaHNeM.

N3paHue odpuuymanbHoe
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2 HopMaTuBHbIE CCbINTKK 1>

B HacToseM cTaHfgapTe MCNO/Ib30BaHbl HOPMATUBHbIE CCbIIKM Ha criefytoline cTaHaapThbI2).

ASTM D 446. Specifications and operating instructions for glass capillary kinematic viscometers (Cneundu-
Kaunmn n paboyme MHCTPYKLMM Ha CTEK/ISHHbIE KanunspHble BUCKO3UMETPbI A1 OnpefefieHns KuHemaTunye-
CKOIi BA3KOCTW)

ASTM D 1193. Specification for reagent water (Cneundmkaumsa Ha Boay-peakTuB)

ASTM D 1217. Test method for density and relative density (specific gravity) of liquids by Bingham
pycnometer (MeTog onpegesieHnsi NI0THOCTU U OTHOCUTESTIbHOM NIOTHOCTU (YAENbHOIo Beca) XUAKOCTEN MUK-
HoMeTpoM BuHramal

ASTM D 1480. Test method for density and relative density (specific gravity) of viscous materials by
Bingham pycnometer (OnpegenieHne ni0THOCTU N OTHOCUTENBHOM MI0OTHOCTU (YAENbHOro Beca) BA3KMX Ma-
Tepnanos NUKHOMeTpoM BuHramal

ASTM D 1481. Test method for density and relative density (specific gravity) of viscous materials by
Lipkin bicapillary pycnometer (OnpegeneHve N10THOCTU M OTHOCUTESIbHON NAOTHOCTM (YAE/IbHOro Beca) BA3-
KUX MaTepunanoB GUKaINANSAPHbIM NMMKHOMeTPOM MnknHal

ASTM D 2162. Practice for basic calibration of master viscometers and viscosity oil standards [Pyko-
BOACTBO NO OCHOBHOW Ka/IM6pPOBKE 3Ta/IOHHbIX BUCKO3UMETPOB M CTaHA4apPTOB (CTaHA4APTHbIX BelecTB) A5
onpeaeneHna BA3KOCTU HeddTenpoayKToB]

ASTM D 2170. Test method for kinematic viscosity of asphalts (bitumens) (MeTog onpegeneHns KnHema-
TUYeCcKol BA3KOCTU achasibToB (6UTymMOB)]

ASTM D 2171, Test method for viscosity of asphalts by vacuum capillary viscometer (MeToa onpegene-
HUA BA3KOCTM acha/ibTOB BaKyyMHbIM KanuaisipHbIM BUCKO3MMETPOM)

ASTM D 6071. Test method for low level sodium in high purity v/ater by graphite furnace atomic absorption
spectroscopy (OnpeaeneHne HU3KOM KOHLEHTpaUUn HaTpus B BOAE BbICOKOW YNCTOTbl METOA40M aTOMHO-a6-
COpPOLMOHHOI CNEKTPOCKONUN C UCMO/Ib30BaHMEM FpacMTOBOW neyn)

ASTM D 6074, Guide for characterizing hydrocarbon lubricant base oils (PykoBoacTBO no onpegesieHnio
XapakTepuUCTUK YrneBoAopPOAHbIX 6a30BbIX CMa30UHbIX Macen)

ASTM D 6617. Practice for laboratory bias detection using single test result from standard material
(PykoBOACTBO NO onpegeneHnto 1abopaTtopHOro OTK/IOHEHWS C UCMO/Ib30BaHMEM pe3y/ibTaTa efMHNUYHOro 1C-
NbITaHNA cCTaH4apTHOro Marepuana)

ASTM E 1. Specification for ASTM liquid-in-glass thermometers (Cneyndukaumsa ACTM Ha CTeK/IsAHHbIe
XNOKOCTHblE TEPMOMETPBbI)

ASTM E 77. Test method for inspection and verification of thermometers [MeToa nosepku (Bepuduka-
L1n) N KaIMOPOBKN CTEKTAHHBIX XXUAKOCTHBIX TEPMOMETPOB]

ISO 3104. Petroleum products — Transparent and opaque liquids — Determination of kinematic viscosity
and calculation of dynamic viscosity (HechTenpoaykTbl. MNpo3payHble U Henpo3payHble XuakocTu. Onpeaene-
HMEe KUHEMaTUYeCKOl BSA3KOCTU U pacyeT AMHaMUYECKO BA3KOCTW)

ISO 3105. Glass capillary kinematic viscometers — Specification and operating instructions (CTeknsH-
Hble KanunnspHble BUCKO3MMETPbI /19 onpefesieHns KMHemaTuyeckol BA3KocTu. Cneundmkaums n MHCTPYK-
LMKM NO aKcnyarauunm)

ISO 3696. Water for analytical laboratory use — Specification and test methods (Boga as15 ncnonb3osa-
HUA B aHanUTUYecknx naboparopuax. Cneymdukaumsa n MeTofbl UCTIbITAHWUIA)

ISO 5725, Accuracy (trueness and precision) of measurement methods and results [To4HOCTb (NpaBW/b-
HOCTb W MPEeUn3NOHHOCTb) METOA0B M3MEPEHNIt 1 pe3ysibTaToB}3>

') Mo ccbinkam Ha ctaHgapTel ACTM cnegyeT obpaliarbecs Ha caiT www.astm.org unu B cnyx6y ACTM no anek-
TPOHHOW nouTte: service@ astm.ofg. 3a uHopmauwneli, cogepxatyeiics B c6opHukax ctaHgaptos ACTM, Heo6xoanMO
obpallaTbCsi Ha CBOAHYIO CTpaHMLYy AOKYMEHTauun ctaHaapToB, HaxogdAuycsa Ha cainte ACTM.

AMepUKaHCKUI HaLMoHabHbIA MHCTUTYT cTaHaapTos (ANSI), 25W 43-a ynuua. 4 atax. Hbio-Mopk NY 10036. Ha-
LMOHA/IbHBIA UHCTUTYT cTaHAapToB U TexHonoruidi (NIST), 100 Bureau Dr.. Stop 3460. Gaithersburg. MD 20899-3460.

2) CoOTBeTCTBYIOLINE HALMOHA IbHbIE CTaHAAPTbl OTCYTCTBYIOT. [0 UX yTBEPXAEHUSA PEKOMEHYeTCA UCNOb30BaTb
nepeBo/, Ha PYCCKWI A3blK faHHbIX CTaHfapToB. [epeBoy AaHHbIX CTaHAAPTOB HaxoAnTcs B ®efepasbHOM MHGopmaum-

OHHOM (POHAE TEXHWYECKUX pPernameHToB 1 CTaH4apToB.

3>3ameHeH Ha ISO 5725-1:1994. ISO 5725-2:1994. ISO 5725-3:1994. ISO 5725-4:1994. |ISO 5725-5:1998.
1ISO 5725-6:1994.
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ISO 9000. Quality management and quality assurance standards — Guidelines for selection and use
(CTtaHpapTbl ynpaB/fieHUsi Ka4ecTBOM U rapaHTUM kadecTBa. PyKOBOACTBO MO BbIGOPY U MCMO/Ib30BaHNIO)

ISO 17025. General requirements for the competence of testing and calibration laboratories (O6wue
Tpe60oBaHNs K KOMNETEHTHOCTU UCMbITaTe/IbHbIX N Ka/IMGPOBOYHbIX SlabopaTopuii)

NISTTechnical note 1297. Guideline for evaluating and expressing the uncertainty of NIST measurement
results (TexHnyeckoe ykasaHne 1297 PykoBOACTBO NO OLeHKe W NpeACcTaB/IeHNIo HeonpeaesieHHOCTU pesyrib-
TaToB M3mepeHuin NIST)

NIST GMP 11

NIST Special Publicabon 819

3 TepMuHbI 1 onpeaeneHus

B HacTosem cTaHgapTe NpMMeHeHbl cneayrowme TepMUHbI C COOTBETCTBYIOWMMN OnpeaeneHnamn:

3.1 aBTOMaTM4yeckuii BuckosnmeTp (automated viscometer): Annapart, B KOTOPOM 4acTUYHO WX NOJ-
HOCTbIO MexaHM3MpoBaHa OfHa WM HeCcKO/IbKO Mpoueayp, ykasaHHbIX B pasgesniax 11 n 12. 6e3 naMeHeHus
npvHUMNa uaM meToZia OCHOBHOMO annapaTta pPyHHOro tmna. Pa3mepbl, KOHCTPYKUMA 1 paboune xapakrtepu-
CTUKN OCHOBHbIX 3/IEMEHTOB T€ Xe. YTO U B Py4YHOM annaparte. Pe3ynbTarbl U3MepeHus 3TUM annapartom He
TpebyloT NonpaBkun A1 YCTAHOB/IEHUSI KOPPENSALMN C OCHOBHbIM MPMOOPOM pyyHOro tuna. rNpeLmsnoHHOCTb
aBTOMaTMyecKoro npmbopa Ao/HkHa 6bITb TAKOW Xe WY Bbille, YeM y annapaTa py4yHoro tumna.

3.1.1 ABTOMAaTM4YeCKMe BUCKO3UMETPbLI CMOCO6HbI MMUTUPOBAaTb HEKOTOPbIe onepaunn MeToga UchbiTa-
HUSA. coKpallas UM UckYas Heo6XoAMMOCTb PYYHOro BMeLlaTesibCTBa UAn uHTepnpeTaumn. Annaparbl, Ha
KOTOPbIX ONpeAenstoT KNHEMATUYECKY0 BA3KOCTb (OM3NYeCKUMM cnocobamu, OT/IMYHBIMU OT UCMNONb3YEMbIX B
HacToslleM MeToje UCMNbITaHWUA, He pacCMaTpUBalOTCA Kak aBToOMaTnyeckne BUCKO3UMETPbI.

3.2 nnoTHOCTb (density): Macca BellecTBa Ha eAnHNLY 06beMa Npu AaHHOW Temnepartype.

3.3 anHamunyeckas BA3KocTb (dynamic viscosity): COOTHOLWEHE MeXAy NPUAOKEHHbIM Hanpsh>keHnem
c/BuUra n CKOpoCTbIO CABUra XUAKOCTU.

3.3.1 3TO COOTHOLLEHNe UHOraa HasbiBatOT KO3(PMULNEHTOM AMHAMUYECKOW BA3KOCTU WU/IM MPOCTO BA3-
KOCTbI0. Taknm 06pa3oMm, AnHamumnyeckas BA3KOCTb SABNSETCHA Mepoli COMPOTUBIEHUS UCTEUYEHNIO NN aedop-
Mauumn XnaKocTu.

3.3.2 TepMUH «nHaMn4yeckasi BA3KOCTb» B IPYTOM KOHTEKCTE MOXeT ObITb MCMONb30BaH A1 0603Ha-
YEHUA KOIMYECTBEHHOM XapaKTepuCTUKM YaCTOTHOM 3aBUCMMOCTU, B KOTOPOW CKOPOCTb CABUra 1 HanpsxeHue
cABuUra UMerT CUHYCOMAa/IbHYIO 3aBUCMMOCTb OT BPEMEHN.

3.4 knHematTuyeckas BaA3kocTb (Kinematic viscosity): ConpoTuB/ieHNe TEYEHUIO XUAKOCTU nopg Aei-
CTBUEM CWU/Ibl TAXECTW.

3.4.1 [na TeyeHMsA XNOKOCTU NOA AeACTBMEM CU/bl TSXKECTU B YC/TIOBUSIX AAHHOMO MMAPOCTaTU4eCcKoro
AaBfieHVs TMAPaB/IMYECcKnii Hanop XUAKOCTU J0/DKeH ObITb NPOMNOPLMOHA/IbHLIM €€ MI0THOCTU p.

Ana nio60oro BUCKO3MMETPa BPEMS UCTEYEHUS onpefenieHHOro ob6bema XMUAKOCTU MPsSMO NPOonopumno-
Ha/IbHO ee KMHeMaTMyecKol BA3KOCTU V = g/p, rae g — KO3ULNEHT AMHAMMNYECKOWN BA3KOCTU.

4 CyuwHocTb MeToda

4.1 OnpepensitoT Bpemsi UCTeYeHNUs ONpenesieHHOro o6bema XUAKOCTU Mog BO34eicTBUEeM CUfbl TSi-
XeCTun yepes Kanwinisap KaimbpoBaHHOIO BYCKO3UMeETpa Npv BOCMPOM3BOAMMOM Harope 1 CTPOro KOHTPO/U-
pyemoli 1 1M3BecTHOI TemnepaTtype. KMHemMaTuyeckyto BA3KOCTb HaxoAaT Kak Npou3BeAeHue U3MepeHHOro
BPeMeHV NCTeYeHMs1 U MNOCTOSIHHON Ka/IMGPOBKN BUCKO3MMETpa.

Heo6xoAVMbl ABa TakMxX onpeaesieHns /15 NoslyHeHUsi CPeAHEro 3HaAUeHUsi KMHEMATUYECKOW BS3KOCTU
Kak pesynibTaTta ee onpeaesneHus.

5 3HauyeHue v ncnonb3oBaHune

5.1 MHorne HedTenpPoAyKTbl 1 HEKOTOPblE HEHeTSHbIE MaTepuasibl UCMO/b3YOT Kak CMa30oyHble MaTe-
puanbl. 1 NpaBWiIbHas 3KCMyaTaums 060pyA0BaHUS 3aBUCUT OT 3HAYEHUS BSA3KOCTU NPUMEHSIEMbIX XUAKOCTEN.

Kpome TOro, BA3KOCTb MHOTMX HEITAHbIX TOMJIMB BaXHa A1 UX NPaBWIbHOIO XpPaHEeHWUs, TPaHCNopTu-
poBaHusA 1 ycnoBuii akcnayatauum. Takum o6pasomM, TOUHOe onpegeneHne BA3KOCTU ABASETCA BaXHbIM A5
MHOrMx cneundurkaymnii Ha NPOAYKTbI.
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6 Annapatypa

6.1 BMCKO3UMETPbI. MICNONb3YIOT TOMBLKO Ka/IMGpOBaHHble CTEKNSHHblE KanuispHble BUCKO3UMETPbI,
CNOCO6HblE N3MEPATb KMHEMATUYECKYO BA3KOCTb B Npejesiax npeunsnoHHOCTH, ykazaHHOW B pa3aene 17.

6.1.1 B tabnuue Al.1 npmBeAeHbl TUNbI BUCKO3MMETPOB, OoTBeYvarlwmx TpeboBaHnam ACTM [ 446 wim
MNCO 3105. MNMpun 3TOM A1 UCTbITAHUSA MOXHO MCMOJ/Ib30BaTh He TOMIbKO BUCXO3UMETPbI, YKa3aHHble B Tab/v-
ue Al.l (cm. npunoxeHue Al).

6.1.2 ABTOMaTMUyecKne BUCKO3MMETPbI. ABTOMaTUYeCKMe annapaTbl MOXHO UCMNOJb30BaTb TOr4a, Korga
OHU UMUTUPYIOT (oM3nNYHEeCKUe yCioBus, onepaumm Uan nNpoLecchl annaparos Py4yHOro Tuna, KoTopble OHU 3a-
MeHS0T. /1060 BUCKO3MMETP, YCTPONCTBO A1 U3MEPEHUS U KOHTPOA Temnepatypbl, 6aHA C KOHTPONMpy-
eMOoil TeMnepaTypoil UM yCTpOCTBO A1 U3MEPEHUsI BPEMEHU, BCTPOEHHbIe B aBTOMAaTMYecKuii annapar,
[O/IKHbI OTBeYaTb cneundukaunm Ha 3T KOMMOHEHTbI, Kak yCTaHOB/IEHO B HACTOsLWEM pasfene.

[onyckaeTca BpeMsa ncreveHms meHee 200 ¢, 0AHAKO NMpu 3TOM HEO6XOANUMO MPUMEHSATbL NOMNPaBKy Ha
KUHETUYECKYI0 aHepruo B cootBeTcTBUN CACTM [ 446 (pa3gen 7). NonpaBKa Ha KNHETUYECKYO 3HEpPruio He
A0/MKHa npeBbiwaTtb 3 % N3MepeHHOWN BA3KOCTU.

ABTOMaTN4YeCKne BUCKO3UMETPbI AO/MKHbI 06N1afaTh CNOCOBHOCTHLIO ONpeAensaTb KUHEMATUYECKYO BA3-
KOCTb aTTeCTOBaHHOroO CTaHAapTHOro obpasua B rnpefenax, ycraHoB/ieHHbIX B 9.2.1 n pa3gene 17.

MpumeyaHne — TIpeynsnNoHHOCTb U OTKIOHEHMKE M3MepeHI/IVI KMHEeMaTUYeCcKoi BA3KOCTH ANna BpeMmeHun nucte-
yeHua meHee 200 c He onpeAenAnncb. Hen3BeCcTHO, MOXHO I NPELN3NOHHOCTb, YCTAHOB/IEHHYIO B pa3gene 17. cuutaTb
060CHOBaHHOIA ansa Msmepenmﬁ KMHEeMaTUYeCcKoi BA3KOCTH C BpemMeHeM ncreyeHna meHee 200 c.

6.2 [lepxaTe/in BUCKO3MMETPOB. [lepaTenn BUCKO3MMETPOB WCMOMNb3YIOT A1 06ecrneyeHns cCTporo
BEPTUKa/IbHOrO NOJIOXEHNS BUCKO3UMETPOB C OTK/IOHEHMEM OT BepTUKann B nNpefenax le Bo Bcex Hanpasre-
HUAX, YTOObI BEPXHUA MEHWUCK Obl1 PACMONOXEH HEMOCPeACTBEHHO Haf, HUKHUM MEHWUCKOM.

BuCKO3MMeTpbl, BEPXHUI MEHMCK KOTOPbIX OTK/IOHAETCS MO BEPTUKaIN OT HWKHEro MeHWUcka, foJk-
Hbl 6bITb NOABELUEeHblI BEPTUKa/IbBHO C OTKNIOHEHUeM He 6onee 0.3° Bo Bcex HanpaBneHusax (ACTM [, 446 un
MCO 3105).

6.2.1 BMCKO3UMETPbLI CnedyeT nomewatb B 6aHe C NOCTOSIHHOM TeMnepaTypoii Taknum Ke Cnocobom, Kak
npu KannMbpoBKe 1 Kak yCTaHOB/EHO B cepTudimkate kanmbposkn (ACTM [, 446. Paboune MHCTPYKUUN B Npu-
noxeHnax Al, A2 n A3). Ansa BuckosnmeTpoB c L-Tpybkoin (ACTM [ 446), yAaepXnBaemMblX B BEPTUKASIbLHOM
NOJIOXEHNN, BEPTUKASIBHOCTb J0/KHA ObITb NOATBEPXAeHa MyTeM UCMO/1b30BaHNA:

1) pepxarens, rapaHTUPYIOLLLEro BepTUKasibHOe NON0XeHMe Tpy6ku L. nnn

2) oTBeca C Ny3bIpbKOM YPOBHS, YCTAHOB/IEHHOTO Ha CTEPXXHEe Ha BXoge B TPYOKy L. nam

3) oTBeca, NOABELIEHHOTO B LieHTpe Tpyoku L. nnn

4) Apyrnx BHYTPEHHUX NOAAEPXKMBAIOLWNX YCTPONCTB, NPeayCMOTPEHHbIX B 6aHe C NOCTOSHHOM Temne-
paTypoi.

6.3 BaHA ¢ KOHTpo/MpyeMol TemnepaTypoi. Mcnonb3ytoT 6aHo AOCTATOUYHOW FNy6GUHbI C MPO3pPaYvyHoii
XNAKOCTbIO, YTOObI B 11060 MOMEHT N3MEpPEeHUs BPEMEHU NCTeveHuns nobasn YacTb ob6pasua B BUCKO3UMETPe
Haxoamnacb He MeHee yeM Ha 20 MM HWXe YPOBHS XUAKOCTU B 6aHe N He MeHee yeM Ha 20 MM Haj AHOM
6aHn.

6.3.1 KoHTponb Temnepatypbl. CneayeT obecneynmTb TakOW KOHTPO/b 3a TemnepaTtypon XUAKOCTU B
6aHe oNA Kax[own cepun U3MepeHun BpeMeHU ncteveHusl, 4tobbl B gmanasoHe oT 15 'C go 100 °C temne-
paTtypa cpefbl B 6aHe OTK/IOHsAack He 6osiee yem Ha ¢ 0.02 °C oT BbI6paHHOI TemnepaTypbl No Bceli AMHe
BMCKO3UMETpa, MexXay MOMOXEHUAMN KaXAoro BMCKO3MMETPa WU B MecTe pacrofioxXeHusa TepmomeTpa. Ans
TemrnepaTypbl BHe 3TOro npejesia OTKNOHEHME OT 3aaHHOW TemnepaTypbl He A0/MKHO npeBbiwaTb + 0,05 °C.

6.4 YcTpoiicTBO ANns n3MepeHus Temnepatypbl B npegenax ot 0 °C go 100 °C. Vcnonb3yoT Kannépo-
BaHHble CTEKNSAHHbIE XNAKOCTHblIE TEPMOMETPbLI (CM. NpuAoXxeHue A2) C TOYHOCTBLIO MOC/Ie KOPPEKTUPOBKMU
+ 0.02 °C (M1u Bbile) UK Apyrue TepMOMeTpUYeckne yCTpoiicTBa Takoii ke uam 6osiee BbICOKO TOUHOCTM.

6.4.1 Mpn NCNoONb30BaHNN Ka/TMGPOBAaHHbIX CTEKNAHHBIX XXUAKOCTHbLIX TEPMOMETPOB PEKOMEH/YETCS UC-
nonb3oBaTtb ABa TepMoMeTpa. lNoka3aHusa ABYX TePMOMETPOB [0/DKHbI COBMNafaTtb € TO4HOCTbLIO 0.04 °C.

6.4.2 BHe npegenoB gnanasoHa oT 0 °C go 100 °C ncnonb3ykT KaMbpoBaHHble CTEKNSHHbIE XUAKOCT-
Hble TEPMOMETPbI C TOYHOCTbLIO NOC/Ie KOPPEeKTUPOBKM + 0.05 "C unun Bblwe Nnbo nboe Apyroe yCTpoiicTBo
0719 U3MepeHnsa TemnepaTtypbl Takoli ke nnu 6onee BbICOKOW TOHYHOCTU. MNpuK UCMNONb30BaHUN ABYX TepMOMe-
TPOB B OHOW 1 TOW Xe 6aHe pacxoxAeHue UX nokasaHwin He AO0/MKHO npesbiwaTb 0,1 °C.

6.4.3 lMpn MCNONb30BaHUUN CTEK/IAHHbLIX XWUAKOCTHbIX TEPMOMETPOB, MNPUBEAEHHbIX B Tabnuue A2.1
(cM. npunoxeHve A2), NPUMEHSIOT yBENNUNTE/IbHOE YCTPOMCTBO A1 CUMTbIBAHUA NokasaHuMii TepMmomeTpa

4



FOCT P 53708—2009

C TOYHOCTbI 1/5 peneHus (Hanpumep. 0.01 °C nnm 0,02 °F). 4To6bLI 06ECNEYNTL COOTBETCTBME TPEOGOBaHUAM
K TemnepaTtype MCNbITaHUA 1 BO3MOXHOCTU KOHTPONA Temnepatypbl (cM. 10.1). PekomeHayeTca nepuoguye-
CKM BecTU 3anuchb nokasaHuii TepMomeTpa (M No6bIX NONPaBOK, BHECEHHbLIX B CEPTUMMKATLI KaSIMGPOBOK A5
TEPMOMETPOB), KOTOpas Har/fs4HO NnokasbiBaeT COOTBETCTBME TpeboBaHMAM MeToAa UCNbITaHUA. 3Ta nHop-
Maums MoXeT ObITb MOSIe3HON, OCOGEHHO MNPU BbISCHEHMM BO3HUKLUMX MPO6G/EM UM NPUYNH, CBA3AHHbIX C
NPOBEPKOW NPELM3NOHHOCTA UCMbITaHUS.

6.5 Taimep. Vcnonb3ytoT Nnto6oe npucnocobseHne Ans oTcyeTa BPpeMeHW C paspellaroeli cnocobHo-
cTbto 0.1 C UK Bbilwe M TOYHOCTbLIO B npegenax + 0.07 % (cm. npunoxeHne A3) Npu yCNoBUM CHUTbIBaAHUSA
nokasaHuii B MHTEPBa/Ie MeXAYy MUWHUMa/IbHbIMU U MakCUMa/lbHbIMU OXUAAEMbIMU 3HAYEHUSMU BpPemMeHU
ncTeyeHus.

6.5.1 MOXHO MCNONb30BaTb 3/IeKTPUYEeCcKne Talimepbl, C/IN YacTOTy TOKa KOHTPOIMPYHOT C TOYHOCTbIO
0.05 % wunu Bblwe. MNepeMeHHbI 3NEKTPUYECKNIA TOK. MOCTYNAaoWMi C HEKOTOPbIX 3/1IEKTPOCTaHLWA, KOHTPO-
NVPYIOT NepuUoanYeckn, a He HenpepbiBHO. Ecnin Ans nycka 3/71eKTpUYecKoro talimepa Mcnosib3oBaTb Takon
rnepemMeHHbI TOK, TO NPOBeAEHME UCNbITaAHUY MOXET MPUBECTU K 3HAYUTE IbHbIM OLINGKaM npu n3mepeHumn
BPEMEHW UCTEYEHUS NpU onpeaesieHNNn KNHemMaTu4eckor BS3KOCTU.

7 PeakTuBbl 1 MaTepuassbl

7.1 XpomoBasi CMecCb /151 O4MCTKWN CTEK/ISIHHOW NocyAbl WK He coepiallas XxpoMa K1cnoTa, SBAstoLa-
AACA CU/IbHbIM OKUCNUTENEM.

MpeaynpexaeHne — XpomoBas CMecb (KMCN0Ta) ABNSAETCA ONacHbIM A/19 340p0oBbs BellecTBOM. OHa
TOKCMUYHA, 06/1afaeT KaHLepOoreHHbIMY CBOCTBaMU, BbICOKOM KOPPO3VMOHHOM aKTUBHOCTbIO M OnacHa npu KoH-
TakTe C opraHn4yeckumu Bellectsamu. Mpn ee NCNOsIbL30BaHNN crefyeT HOCUTL 3alUTHYHO Macky, MNOJSIHOCTbIO
3aKkpbIBaOLWy0 MU0, Y AIMHHYIO 3alUTHYI0 oAexay, BK/4vasa creuuanbHble nepyaTku. CnepyeT mnsberatb
B/bIXaHNA NapoB. /ICNO/1b30BaHHYO XPOMOBYHO CMeChb (KMCMOTY) OCTOPOXHO YTU/IM3UPYIOT, T. K. OHa ocTaeTcs
onacHoli. Ouuwiarolme pacTBOPbl CU/IbHO OKUC/IAIOLWEN KUC/OThbl, He coAepXallne XpomMa, TakKe BbICOKOKOP-
PO3MOHHbI M NOTEHLMAIbHO OMacHbl MPU KOHTaKTe C OpraHN4YecknMu Matepmanamu, HO He cofepxXar Xpoma,
KOTOPbI co3gaeT cneyudmyeckme NpobaeMbl ero yTuan3aumm.

7.2 PactBopuTenb Ana obpasua, NoHOCTbIO cMelumBarowmiics ¢ obpasuom. Mepes Ucnonb3oBaHMEM
ero cnegyet npodnnbLTPOBaTb.

7.2.1 Ans 6onbwMHCTBA 06Pa3LOB MOAXOAUT HadTa MW NeTponeiHblil achmp. Mpu aHanMse ocTaTou-
HbIX TOM/IMB MOXeT ObITb He06Xx0AMMa npefBapuTesibHas MNPOMbIBKAa apoMaTUYecKMM pacTBopuTeneM Tuna
ToNyona unu Kcunona ana yaaneHnsa acdaibToBOro BelecTsa.

7.3 Ocywatowmii pactBopuTesb. JleTyuunii pacTBopuTesib, CMELLMBAIOLWMNIACA C pacTBOpuTesieM o6pasua
(cm. 7.2) n Bogoii (cm. 7.4); neped UCMOMb30BaHNEM ero cnegyeT NpoduibTPOBaTb.

7.3.1 Noaxofsawmm ocyLlaloWmnmM pacTBopuUTesIEM AB/SETCA aLeToH.

MpepynpexgeHne — ALETOH Ype3BbIYaliHO /IerKo BOCM/IaMeHsIeM.

7.4 Bopga, AevOHM3MpOBaHHas WM AUCTWI/IMPOBaHHas, oTBevawlwas TpeboBaHMAM cneyudmkaumm
ACTM [ 1193 nnn knaccy 3 no NCO 3696; nepen ncnosnb3oBaHNEM ee cnegyeT NpodnnbTpoBaThb.

8 CepTudULMpPOBaHHbIe 3TaNlOHHbIe CTaHAapPTbl BA3KOCTU

8.1 CepTudumumpoBaHHble 3TasIOHHble CTaHAAPTbl BA3KOCTU JO/DKHbI ObITb CepTUdMLMpOBaHbl nabopa-
TOpUE. COOTBETCTBYOLWEN TpeboBaHuAM MCO 17025, 4TO yCTaHOB/IEHO HE3ABUCUMOW 3KCNepTusoin. CTaH-
[apTbl ANA onpefeneHnsa BA3KOCTU [0/IXHbI ObITb KanMbpoBaHbl MO 3Ta/IOHHbIM BUCKO3UMETPaMm COrsiacHO
npoueaypam no metogy mucnbitaHna ACTM [, 2162.

8.2 HeonpefesieHHOCTb CepTUPULMPOBaHHBLIX 3Ta/IOHHbIX CTaHAAPTOB BA3KOCTU [O/KHA ObITb YKa3aHa
AN KaXA0oro cepTUhmLMpoBaHHOrO 3HavYeHns (AoBepuTeNbHbIN KoadhduumeHT kK = 2.95 %). Cm. MCO 5725
v NIST 1297.

9 Kannbposka 1 nosepka (sepudimkaums)

9.1 BuCKO3MMETPbI. MCMo/b3yloT TONbKO Ka/InbpoBaHHble BUCKO3MMETPbl, TEPMOMETPbI U TaliMepbl B
COOTBETCTBUM C pasfesioMm 6.

9.2 CepTudunumpoBaHHble 3Ta/IOHHble 06pasLbl BA3KOCTU (CM. Tabnmuy Al.2).

YKa3zaHHble 06pa3Lbl UCMONb3YIOT A/151 KOHTPO/S BbINOMIHEHVS Npoueaypbl u3MepeHuli (UcnbiTaHuii) B
nabopatopun.
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9.2.1 Ecnu n3MepeHHas KMHemMaTuMyeckas BSI3KOCTb BbIXOAWUT 3a Mpejesibl UHTepBasia [A0nycKaemblX
OTK/TIOHEHWA, BbIYMC/IEHHOTO B COOTBETCTBUM C NpUNoXeHneMm A4 ans cepTUULMPOBaHHOTO 3HaYeHus:, cre-
AyeT nepenpoBepuTb KaxXAbl aTan npoueaypbl, BKIOYas KaMGpoBKY TEPMOMETPOB U BUCKO3MMETPOB, A/15
BbISIB/IEHWSA NMPUYUHBI PacXoXaeHusl. B npunoxeHun Al npueeneHo Noapo6GHOE onvcaHne UMeHLWNXCs CTaH-
[apToB.

MpumevaHnne — B npegbiaywnx ngavuax ctadgapta ACTM [l 445 npumensanca npegen = 0.35 % ot cep-
TUULMPOBAHHOTO 3HayeHus. [laHHble, Ha OCHOBE KOTOPbIX ycTaHoBMeH npegen + 0,35 %. He MOryT GblTb NPOBEPEHBI.
Mpunoxexnne A4 npeacTtaBnset cob60i MHCTPYKLMIO MO ONpeAeneHnto HTepeana fonyckaeMbiX OTKNOHEHUA. HTepBan
JonyckaeMblX OTKOHEHWI coBMeLLaeT HeonpeaeneHHOCTb CepTUULMPOBAHHOMO 3Ta/lOHHOrO CTaHAapTa BA3KOCTU U He-
onpejenieHHoCcTb nabopatopumn, NCMONb3yoLWen cepTUULNPOBaHHbIA 3TaNIOHHbIN CTaH4apT BA3KOCTU.

9.2.1.1 B kayecTBe a/ibTepHaTMBbl BbIYNCAEHNIO NO MPUIOXKEHUIO A4 MOryT 6bITb UCNO/b30BaHbI NpU-
6113nTeNbHbIE 3HAYEHUA UHTEPBA/IOB A0MYCKAEMbIX OTK/IOHEHUIA, NpUBeAEHHbIe B Tabnuue 1.

9.2.2 OCHOBHbIMW UCTOYHUKaAMUM OLUMGOK SABMAAIOTCA OCefaHue 4acTuy, NbiM B OTBEPCTUM Kanuinsapa
BUCKO3UMETPa W HETOYHOCTW NpWU M3MepeHUn TemnepaTypbl. YXesatesibHO, YTO6bl NPaBWbHbIM pe3ysbTar,
noslyYeHHbIV Ha cTaHAapPTHOM o6pa3sue Macria, He NCK/IoYaa BEPOSATHOCTU B3aMMOMCK/HOHAIOLWEro coyeTaHms
BO3MOXHbIX UCTOYHMUKOB OLUNGKN.

9.3 KannépoBoyHas KOHCTaHTa C 3aBUCUT OT rpaBUTaLMOHHOIO YCKOPEHUS Ha MecTe NpPoBeAeHNs Kan-
6pOBKM. NO3TOMY OHa Al0/XHa ObITb YKa3zaHa nabopatopueii, NpoBoasilieli KaiMbpoBKY, BMECTe C MHCTPYMEH-
TaNlbHOV KOHCTaHTOM. TaMm. rae rpaBuTaLMOHHOE YCKOpeHue 4 oTaiMyaeTcsa 6onee yem Ha 0.1 %, Heo6xoaAnMMO
BHECTM MOMNpaBKy B K&/IMGPOBOYHYIO KOHCTaHTY MO cieaytollei choopmyse

C2= @2a,)C,, &
rae MHAekcbl 1 n 2 OTHOCATCA COOTBETCTBEHHO K flabopaTopun, NpoBosLeid KasIMGpoBKyY, 1 abopaTopun,
npoBoAsALLEe NCMbITaHUSA.

Ta6bnn ua 1— |-|pI/I6}1I/I3VITeJ'IbeIe 3Ha4YeHNA NHTepBanoB AONyCKaeMbIX OTK/TOHEHUI

MpumeuyaHne — VIHTepBasnbl JONYCKaeMbIX OTKIOHEHWI 6blnn onpegeneHbl no ACTM [, 6617. PacueT fokKy-
MEHTUPOBAaH B UccnefoBaTenbCckom oTyeTe RR:D02—14901).

BAA3KOCTb 3Ta/IOHHOTO BELLECTBA, m m 2ic VHTepBan AonyckaeMbIX OTKIOHEHWIA. Y%
<10 +0.30
10-100 +0.32
100—1000 +0.36
1000—10 000 +0.42
10 000—100 000 +0.54
> 100 000 +0.73

10 O6uwan npoueaypa onpeaeneHnss KNHeEMaTUYEeCKO BA3KOCTH

10.1 YcTaHaB/MBalOT 1 NoAAepXUBalOT TeMnepaTypy 6aHu 4n1a onpegesieHns BA3KOCTU B COOTBETCTBUM
C TemnepaTypol UCNbITaHUA B npefjenax, ykasaHHbIX B 6.3.1, C y4yeTOM YC/NIOBWUI, ONUCaHHbIX B NPUIOXe-
HUM A2. 1 NOMNpaBoK, yKa3aHHbIX B cepTudurkarax kanmbpoBku TepMoMeTpoB {CBUAETENNbCTBAaX O MOBEPKE).

10.1.1 TepMOMeETpbI CreAyeT 3aKpenuTb BEePTUKa/IbHO MPU TakOM Xe MOrpyXeHuu, Kak U B YC/I0BUAX
KaniMbpoBKMN.

10.1.2 Ana nonyyeHUst HaMbolee TOYHOM TeMnepaTypbl PEKOMEHAYETCSA MCMNOMb30BaTb ABa TepMOMe-
Tpa. nmeroLwmnx cepTudunkaTbl KaIM6POBKM (CBUAETENLCTBA O NOBepKe) (CM. 6.4).

10.1.3 HabntogeHna 3a nokasaHUsMW TepMomeTpa crefyeT NpoBOAUTbL C MUCMNO/Ib30BaHNEM CUCTEMbI
NVH3, obecrneynBalOWnX NATUKPATHOE yBe/INYEHMNE, U OTHOCUTE/IbBHOE PAaCrOJIOXKEeHWE JINH3 [O/DKHO UCKII0-
yaTb OWMOGKM Napasnakca.

[laHHble HaxoaaTca B paiine wrab-kBapTupbl ASTM International n MoryT 6bITb NOMyYeHbl NpU 3anpoce mccne-
posatenbckoro otyeta RR:D02— 1490.
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10.2 BbIGMpPalOT YUCTbIN CyXOW KaMBGPOBaHHbIA BUCKO3MMETP, AMana3oH KOTOPOro OxBaTbiBaeT pac-
YETHYI0 KMHEMaTUYecKyto BA3KOCTb (T. €. Kanunnsapbl 60NblWMX ANamMeTpoB A5 OYeHb BA3KMX XUAKOCTEN n
MasibIX AnameTpoB — Ans 60ee NOABMKHBIX XUAKOCTel). Bpemsa ncteyeHus JO/HKHO GbITb He MeHee 200 ¢
nnn 6onee gnutesnbHoe, ykazaHHoe BACTM [1 446. Bpemsa uctedeHnss meHee 200 ¢ gonyckaetcs 415 aBToO-
MaTnyecknx BUCKO3UMETPOB MpW YC/I0BUU, YTO OHM COOTBETCTBYIOT TpeboBaHuAM 6.1.2.

10.2.1 Cneumndmnyeckne ocob6eHHOCTU onpeaeneHns U3MEHAIOTCA B 3aBUCMMOCTU OT BblOGpaHHbIX pas-
JNINYHBIX TUMOB BUCKO3UMETPOB, NepeYncrieHHbIX B Tabmue Al.1. Pa6oune NHCTPYKUUK 0151 Pa3/INYHbIX TUMOB
BUCKO3UMeTpOB npuBeneHbl BACTM [ 446.

10.2.2 Mpwu TemnepaType UCMbITAaHUA HMXE TOYKM POCbI 3aMOIHAKOT BUCKO3MMETP 06bIYHBLIM CIOCO60M,
KaK yka3aHo B 11.1. Bo n3bexaHune KOHAeHCcaLMM Uiv 3amep3aHns BAarn Ha CTeHKax Kanuaaspa 3anosiHSAoT
pabounii kKanunNAp N U3MepuTeNbHbIA pe3epByap MCNbITyeMbIM 06pa3LoM, 3aKpbIBaOT TPYOKM pe3rHOBbIMU
npo6kamu, 4Tobbl yaepxaTb Ha MecTe UCMbITyeMblii 06paseL, 1 ycTaHaB/MBalOT BUCKO3MMeTp B 6aHe. Mocne
3TOro JaloT BUCKO3MMETPY AOCTUYbL Temnepatypbl 6aHW 1 BbIHMMalOT Npo6ku. Mpu onpepeneHnn BA3KOCTU
PY4YHbIM CNOCOBOM He crefyeT UCMNOoNb30BaTb BUCKO3UMETPbI, KOTOPbIe HeNb3s BbIHYTb M3 6aHM C NOCTOSHHOW
TemMnepaTtypoli An15 3arpysku nopumum o6pasua.

10.2.2.1 PaspelleHo (HO He 0653aTeNlbHO TPebyeTcsA) MCMNONIb30BaHNE HEMIOTHO 3amnosIHEHHbIX afcop-
6EeHTOM OCyLUMTENbHbIX TPYOOK, MPUCOEANHEHHbIX K OTKPbITbIM KOHLLaM BUCKO3UMeTpa. icnonb3yemble ocy-
LNTesbHble TPYOKN He AO/MKHBI MPENATCTBOBAaTbL UCTeYeHUIo o6pasua nog AeicTBreM AaBNeHNsS, BO3HUKLLIETO
B BUCKO3NMETpE.

10.2.3 B1CKO3UMETPbI, MPUMeEHsSieMble O/19 CUIMKOHOBBIX XNAKOCTEN, hTOPYrnepoaos 1 Apyrux Xuako-
CTell. TPyAHO yAansieMbixX C MOMOLLbIO MOKLWUX CPeAcTB, crieqyeT NCNob30BaTh A/ PaboTbl TOMILKO C 3TU-
MW XNAKOCTAMU, UCKIOYas CTaanio X KambpoBkU. KannbpoBKy TakMx BUCKO3UMETPOB crefyeT NpoBoAUTb
yacTto. PacTtBopuTenu nocne npomMbIBKA 3TUX BUCKO3MMETPOB HeSMb3A MUCMO/b30BaThb 4151 NPOMbIBKU APYTUX
BUCKO3NMETPOB.

11 OnpepgeneHve BA3KOCTU MPO3payHbIX XUAKOCTEN

111 3anosiHAT BMCKO3UMETP CNOCO60M, COOTBETCTBYIOLMM €ro KOHCTPYKUUKU, Npuyem aTta onepauus
[0/HKHA COOTBETCTBOBATL TOW. KOTOPYIO MCNOb3YIOT Npu ero kaimbposke. Ecnn npegnonaratioT UM u3BecT-
HO, YTO Ob6paseL, COAEPXUT BOJIOKHA WM TBepAble YacTULbl, TO ero UIbTPYIOT Nepes Uin Bo BPeMs 3aros-
HeHMA yepe3 PUILTP NOPUCTOCTLIO 75 MKM (ACTM [ 446).

NMpumeyaHne — [N MUHUMU3ALMU BO3MOXHOCTU CKOMIEHWSI YACTUL,, NPOXOAALLMX Yepe3 ubTP, PEKOMEH-
[lyeTCsi COXPaHATb MUHUMA/IbHBIV MTPOMEXYTOK BPEMEHU MEXAY (PuNbTpaumeit n 3arpyskoi.

11.1.1 Tunbl BUCKO3UMETPOB, UCMO/Ib3YEMbIX A/15 NPO3paYvHbIX XUAKOCTEN, NpuBeaeHbl B Tabnuue Al.1,
Tunel A n B.

11.1.2 AnAa NpoAyKToB, NOBeAeHMe KOTOPbIX HaNOMUHAET reflb, onpefesieHne BA3KOCTU MPOBOAAT Mpwu
[0CTaTOYHO BbICOKMX TemnepaTypax, obecneynsaroLmnx cBO604HOE UCTEUEHWE XUAKOCTU, YTO NO3BONSAET MNO-
Ny4nTb OANHAKOBbIE pe3y/ibTaTbl Ha BUCKO3MMETPAx C Kanuanapamn pasHbiX AnameTpos.

11.1.3 BuckosmmeTpbl ¢ 06pa3LoM BblAepXMBalOT B 6aHe A0 AOCTMXKEHUS TemnepaTypbl UCMbITaHUS.
Ecnn ofHa n Ta Xe 6aHA MCNoMb3yeTCa /19 HECKONbKUX BUCKO3UMETPOB, Hesb3A MOrpyxaTtb WUAN BbIHUMATb
OfiH BUCKO3MMeTpP 13 6aHN B Nepnog, Korga Apyroi ncnonb3yloT ANA onpeaesieHns BPeMeHN NCTeYveHus.

11.1.4 Tak Kak nepuoj BblepXunsaHnsa B 6aHe pasnuyeH AN pasHbiX BUCKO3UMETPOB, 3HAYeHUI KuHe-
MaTUYeCKOWN BSAA3KOCTU M TemnepaTtyp, TO crefyeT onpefennTb Tpebyemoe BpeMsi JOCTUXKEHUS TemnepaTtyp-
HOro paBHOBECKS OMbITHLIM MyTEM.

11.1.4.1 Kak npaBwio, AOCTaTOYHbIM ABASETCA nepuog BpemeHn 30 MUH. 3a UCK/IIOYEHUEM Cly4vaeB
onpegeneHns BbICOKMX 3HAYEHWUI KNHEMATUYECKOW BA3KOCTH.

11.1.5 B cnyyae, rae atoro TpebyeT KOHCTPYKUMS BMCKO3UMeETpa, AOBOAAT 06beM obpasua A0 MEeTKU
nocne AOCTUXeHUS 06pa3LoM TemnepaTypHOro paBHOBeCKS.

11.2 Mcnonb3yloT BcacbiBaHWe (ec/v Npoba He coAepXUT NeTyUYnX KOMNOHEHTOB) UK AaBfieHne, YTobbl
oTperynnpoBaTh ypoBeHb 06pa3La B kanuasispe BUCKO3MMeTpa NPUMEPHO Ha 7 MM BblLLe NePBOY BPeMeHHOM
METKM WUNWN APpYroli BeNIMUYUHbI, YKa3aHHOW B paboyel NHCTPYKLMM BUCKO3UMeTpa. 18 CBOGOAHO BbITeKatoLen
yepes Kanuansap XuAKOCTU onpeaenstoT Bpemsi, HeobxoAnMMoe A1 NepeMelleHns MeHucka oT nepBoit 4o
BTOPO/ OTMETKM € ToYHOCTbIO 0.1 €. ECniM 9TO BpeMs UCTEYEHUS1 MeHbllUe yKa3aHHOro MuHumyma (cm. 10.2),
cnepyeT BblbpaTb BUCKO3MMETP C KanuiasapoM MeHbLUEero gnamerpa v NoBTOPUTb AaHHYO npoueaypy.

11.2.1 TMoBTOPAOT Npoueaypy no 11.2. npoBoaa BTOpoe n3MepeHune. 3anncbiBaloT pesy/ibTar.
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11.2.2 Mo gByM M3MepeHNSIM BPEMEHU UCTeYeHUs BbIYUC/IAIOT ABa 3HAYEHUS onpefensemMon kKuHema-
TUYECKOM BA3KOCTMU.

11.2.3 Ecnv gBa 3Ha4YeHUs1 KNHEMaTUYeCKOM BA3KOCTU, PACCUUTaHHbIE MO N3MEPEHHbIM 3HaYeHUAM Bpe-
MEHW NUCTEeYEHUs, BXOAAT B npefesibl yCTaHOBMIEHHOTO A/15 NPoAyKTa 3HavyeHusa onpegensemoctu {cm. 17.1.1).
TO B pacyeTe 1 3anncu KuHemaTuyecko BA3KOCTM UCMO/b3YIOT cpeaHeapdmeTnyeckoe 3HayeHne. 3anuchbl-
BaloT pe3y/ibTaT onpeAeneHns KNHeMaTU4eckol BA3KOCTU. Ecnn pesynbTaTbl onpegeneHns KMHeMaTU4ecKom
BA3KOCTN He BXOAAT B yCTaHOBJ/IEHHbIE Npejesibl onpeaesiieMocTu, To, NpeasapuTesibHO OYNCTUB N BbICYLUVB
BMCKO3UMETP 1 npocnnbTpoBas obpasel, (Npn Heo6XoANMOCTU — cM. 11.1). NOBTOPSAOT MUCNbITaHMe A0 Tex
nop. noka BbIYMC/ISiEMble 3HaYeHUs1 onpeensieMoli KNHeEMaTUYeCKOW BA3KOCTM He ByAyT COOTBETCTBOBaTb
YCTaHOB/IEHHbIM 3HaYEHUAM OnpeaensaemMocTu.

11.2.4 Ecnun npuypoga obpasua, TemnepaTtypa unam 1 To. 1 Apyroe He npuBegeHbl B 17.1.1, To Ana 1em-
nepatyp ot 15 °C go 100 °C mcnonb3yloT B KaYeCcTBe OLEeHOYHOro 3HayeHne onpegensemoctu 0.20 % u
0.35 % — anAa Temnepatyp, BbIXOAALWNX 3a 3TN npejenbl.

12 OnpepgeneHune BA3KOCTU HENPO3PAUHbIX XNAKOCTEN

12.1 ANA OYULEHHbIX NAPOM LUIVHAPOBBLIX Maces, TEMHbIX CMa304YHbIX Maces U3MepeHuUs MpoBOAAT
no 12.3 ¢ ncnosib3oBaHNEM OrpefesieHHOro Kosim4yecTsa npejcraBmTelbHOro obpasua. Ha kKMHemaTnyeckyro
BSA3KOCTb OCTaTOYHbIX HEPTAHBLIX Macen N NoAo6HbIX NapaMHUCTLIX NPOAYKTOB MOFYT OKasblBaTb B/IUSIHUE
npegwecTByoLe TepMMYecKmne NpoLecchl; HEOGXOANMO BbINOMHUTL Npoueaypbl No 12.1.1—12.2.2. koTopble
MUHUMW3UPYIOT 3TOT haKTop.

12.1.1 O6bIYHO A1 HEMPO3PaUHbIX XUAKOCTEN NCMOMb3YIOT BUCKO3MMETPbI C 06paTHbIM MOTOKOM, nNepe-
yncneHHble B Tabnuue Al.1. Tnun C.

12.1.2 HarpeBatoT NepBOHaYa/ibHbI KOHTeHep ¢ 06pa3uoM B CyLWIbLHOM WwKady npyu Temnepartype
(60 £ 2) °C B TeyeHne 1u.

12.1.3 TwaTtenbHO NepemeLllnBatoT obpaseL, NoAXO4AWNM CTEPXHEM AOCTATOYHOW ANMMHbI, KOTOPbIA 4,0-
cTaeT A0 AHa KOHTelHepa. MpogosmkatoT nepemellnBaHue 40 Tex Nop, Noka ocagok nnv napaduH He nepe-
CTaHyT NPUAnnaTb K CTEPXHIO.

12.1.4 TIOBTOPHO N/I0THO 3aKpbIBalOT KOHTEHEP N 3HEPrNUYHO BCTPSIXMBALOT B TeyeHne 1 MUH 40 NoJsIHO-
ro nepemeLLBaHuns.

12.1.4.1 Ans obecneyvyeHns TLaTeNbHOrO nepemMelnBaHns 06pa3LOB C BbICOKMM COAepXaHuem napa-
(PMHOB UM BbICOKOBSA3KMX Macesl MoXeT NnoTpeboBaTbCa HarpeBaHve 40 TemnepaTtypbl Bbiwe 60 *C. O6pasey,
[O/KeH ObITb [OCTATOYHO TEKYUYUM 1A O6NeryeHns nepemMellnBaHnsa U BCTPAXUBaHUSA.

12.2 HemepsieHHO nocne 3aBeplieHUs npouedyp no 12.1.4 HanmBaloT obpasel, B CTEK/ISHHYIO KOMby
BMeCTMMOCTbo 100 cM3 B KOAM4YecTBe, AOCTATOYHOM A5 3anofIHEHUS ABYX BUCKO3UMETPOB, W 3aKpbiBaroT
Hen/I0THO MPOGKOIA.

12.2.1 TllorpyxatoT Konby B 6aHI0 C Knnsuieli BoAoN Ha 30 MUH.

MpeaynpexaeHne — OCTOPOXHO! MOXeT NPOn30NTU CUbHBIV BbIBPOC, KOrga Henpo3payHble XUAKO-
CTWU. cofiepxalyme 60/blLOe KONMYEeCTBO BObI, HAarpesatoT [0 BbICOKUX TeMMnepartyp.

12.2.2 BblHMMatOT Kos16y 13 6aHn, NAOTHO 3aKpbIBAOT NPOOGKON 1 BCTpSAXMBAIOT B TeveHue 60 c.

12.3 TpebyeTcAa BbINONHUTL ABa OonpeaeneHns KMHemaTUyeckon BA3KOCTU UCNbITyeMoro o6pasua. Ans
Tex BMCKO3UMETPOB, KOTOpble TPebyoT BbIMNOIHEHVS MOJTHON OYMCTKN MOC/e KaXKAO0ro M3MepeHus BpemMeHu
ncTevyeHUss, Heob6xoANMMO MCMONb30BaTh ABa BUCKO3MMeTpa. BuckosnmeTp, B KOTOPOM 603 OYMCTKU MOXHO
BbIMO/IHUTL NMOBTOPHOE OrnpefeneHne BpeMeHN UCTEeYEeHUS, MOXeT ObiTb UCMNONb30BaH AN ABYX U3MepeHunii
BPEMEHN UCTEYEHUS U pacyeTa KMHEMATNYEeCKOW BA3KOCTU.

3anosHAT ABa BUCKO3MMETPa B COOTBETCTBMM C KOHCTPYKLUMe. Hanpumep, A1 BUCKO3MMETPOB C Mo-
nepeunHom unm BUckosumeTpoB BS ¢ U-o6pasHoii Tpy6GKoW A1 HENpo3payHbIX XUAKOCTel (unbTPYT 06-
pasey 4yepes3 QUNbLTP C AMaMeTPOM MNop 75 MKM. 3ano/IHAsA ABa BUCKO3UMETpa, 3apaHee NoMeLeHHbIX B 6aHH0.
[Ans npegsBapuTeNbHO HarpeTbiX 06pa3L0B NPUMEHAIOT NpeaBapuTebHO HarpeTble hunbTpbl 418 NpefoTBpa-
LeHMa Koarynauum obpasua Bo BpeMs (ouibTpoBaHUS.

12.3.1 BUCKO3UMETPbI, 3anofiHAeMble UCMbITYEMOM XUAKOCTbLIO, Nepes, MOMeLLeHNEM MX B 6aHIo cnegyeT
npeaBapuTeNlbHO HarpeTb B CYLUW/IbHOM LUKady A0 3anosiHeHUs MX o6pasLom. 3To Heo6XxoaMMo, YTo6bl 06-
pasel, He ox/1ax4ancsa HwKe TemnepaTypbl UCMbITaHUSA.

12.3.2 YUepe3 10 MuH perynunpytot o6bem obpasua (Tam, rae aTo TpebyeTcs B COOTBETCTBUU C KOHCTPYK-
uueli BUCKO3MMeETpPa), Kak ykasaHo B crieymdukaymm Ha BuckosumeTpbl (ACTM [ 446).
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12.3.3 3anosiHeHHbIM BUCKO3MMETpaM AatoT AoCTUYb TemnepaTtypbl ucnbitadna (cm. 12.3.1). Korga ogHy
6aHI0 UCNONb3YHOT A/19 HECKO/IbKMX BUCKO3MMETPOB, TO B NEPUOA onpeaenieHns BpeMeHN UCTEeYEeHNS B O4HOM
13 BUCKO3UMETPOB He A0MyCKaeTcs BbIHUMATb WM NOrpyXaTb B 6aHi0 APYroil BUCKO3NMETP.

12.4 B nepuopg cBO60HOIO UCTeYEHUA ob6pasua N3MepstoT BPeEMS, HEO6GXoA4MMOoe ANA nepemMelleHns
YPOBHS XXWUAKOCTU OT NepPBOV MeTKM A0 BTOPOM, C TOYHOCTbIO 0,1 €. 3anncbiBaloT pe3ynbTaT U3MepeHus.

12.4.1 B ToM cnyuvae, ecniv obpasybl TpebytoT npegBapuTenbHoro HarpeeaHma (cm. 12.1—12.2.1). Heo6-
XOAMMO 3aKOHUYUTb OonpejesieHne B TeHeHne OAHOro Yaca rnocsie OKoH4YaHus npoueaypbl no 12.2.2. 3anucel-
BaloT n3mepeHHoe Bpemsa ncteueHms.

12.5 Mo KaXgomy U3MEpPEHHOMY BPEMEHW WCTEeYEHUs PacCUUTbIBAKOT KMHEMATUYECKYHD BA3KOCTb V
(mm2/c).

12.5.1 ins OCTaTOYHbIX XWUAKUX TOMANB, €C/n ABa onpefeneHns KMHeMaTU4YecKOW BA3KOCTU, BblYMC-
NeHHble N0 U3MepPeHHbIM 3HAYeHUSAM BPEMEHU UCTEYEHUS, COr/1acytoTCs C YCTaHOBJ/IEHHBIMU NokKasartensaMu
onpegensieMoctu (cm. 17.1.1), paccumTbiBaloT cpefHeapumMmeTnyeckoe 3Ha4YeHve pesyibTaToB onpeaeneHns
KMHEMaTUYeCKOM BA3KOCTU. 3anncbliBatloT pesynbrar.

Ecnu paccumtaHHble 3HaYeHUs KMHeMaTU4eCKMX BSAI3KOCTElM He COrnacyroTcs, MOBTOPSIOT U3MepeHust
BPEMEHM UCTeYeHUs Nocre TWaTesibHOW OYMUCTKM U CYLUKM BUCKO3UMETPOB U unbTpaumm obpasua. Ecam
npupoaa obpasua nnn Temnepartypa, UWam 1 To. n pyroe He nepeuncneHbl B 17.1.1. To ANA 3Ha4YeHUA Temne-
patypbl oT 15 X pgo 100 X uMcnosib3yloT B KayecTBe OUeHKM onpegensdemoctn 1.0 %. ana temnepartyp BHe
aToro npegena — 1.5 %. Heo6xoAnMO yumTbiBaTb, YTO NOAOOHbIE MPOAYKTbI MOTYT ObITb HEHbIOTOHOBCKUMM
XUAKOCTAMW N MOTYT cofepxaTb TBep/ble BellecTBa, KOTOpble MOryT BbiNagaTb U3 UCMbITyeMoro o6pasua
npu N3mMepeHnn BpeMeHU UCTEYEHUS.

13 OuncTtka BMCKO3MMeTpa

13.1 Mexay nocnegoBaTe/ilbHbIMU OMpPeAenNeHns MN KMHeMaTU4eckol BA3KOCTU cnefdyeT TuwaTeslbHO
O4YNCTUTb BUCKO3MMETP NyTeM MHOrOKpaTHOro MpoMbiBaHUS COOTBETCTBYIOWUM pacTBOpUTeseM, MOMHOCTbIO
CcMelLMBaoWMUMca ¢ obpasLioM, 3aTeM OCyLIalOLWMM pacTBopuTesieM (CM. 7.3). BbicylumBatoT Tpy6Ky, npory-
ckasi cnabblii NOTOK MPOM/ILTPOBAHHOIO CyXOro Bo3ayxa B TedeHue ABYX MUHYT Uan Noka He 6yayT yaasneHbl
nocnefHve criefbl pacTBopuUTeNA.

Mepuoanyecky oumLaloT BUCKO3UMETP ounwiatowmum pactsopom (MpeaynpexaeHne — Cum. 7.1) B Te-
YeHMe HEeCKOJIbKMX YacoB A5 yAa/leHUs OCTaTO4YHbIX C/1e40B OpPraHNyecknx OT/I0XKEeHW, TwaTesIbHO NPOMbI-
BaloT BOAON (cM. 7.4) 1 ocyllalowum pacTeoputesiem (Cm. 7.3) n cywaT npouibTPOBaHHbIM CyXUM BO34YXOM
VN BaKkyyMOM. HeopraHuyeckue OTNI0XeHUA yAanatoT, obpabarbiBas COSHON KUCNOTOW nepes NpoMbIBKOW
ounwaroLleli KUC/I0Tol, 0CO6EHHO ecnin npejronaraeTca NPUCyTCTBUe conei 6apus.

MpepynpexgeHne — He pekoMeHAyeTCs MCMNO/b30BaTh 471 OUUCTKU Le/IOYHbIE PacTBOPbI, T. K. 3TO
MOXeT MPUBECTU K U3MEHEHUIO Ka/TMOPOBOYHbIX XapakTepUCTUK BUCKO3UMeTpa.

14 PacuerTsbl

14.1 Pe3ynbTaT KaXAoro onpefesieHns 3HauyeHUss KWNHeMaTU4eCcKol BA3KOCTU V, U V2 paccuUuTbiBaloT Mo
M3MepeHHOMY BpeMeHUn nctedeHuss f, 1 1 KOHCTaHTe BUcko3umeTpa C no chopmyrie

vi2-CT, 2- (2)

roe v, 2 — onpegensemas KMHemaTudeckas BA3KOCTb V, UM V2 COOTBETCTBEHHO, MMZ/C;
C — KOHCTaHTa KaJIM6POBKM BUCKO3MMeETpa, MM2/c2:

f, 2 — cpegHee Bpems ncteyeHus obpasua f, nam /2 cooTBETCTBEHHO, C.

PaccunTbiBaloT pe3ysibTar onpeaenieHns 3HadeHUs1 KNHeMaTUYeCcKol BA3KOCTU V Kak cpefiHee OT Vv, U V2
(cm. 11.2.3 n 12.5.1).

14.2 JnHamMunyecKyto BA3KOCTb [, pacCUMTbIBAOT HA OCHOBAHUWN pacCYMTaHHOM KMHeMaTU4ecKol BA3KO-
CTW V 1 NJIOTHOCTK P Mo chopmysie

N=vpl0'3, 3)

rae N — AuHaMuyeckasi BS3KOCTb. MMa ¢ C:
V — KMHemaTuuyeckasi BA3KOCTb. MM2C;
p — NJIOTHOCTb, KI/M3, onpeaensitoT Npu Toi e TemnepaType, 4To 1 Npy onpeaesieHnn KUHeMaTu4eckoi
BSI3KOCTU.
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14.2.1 MnoTHOCTb o6pasua MOXeT ObITb onpeaesieHa Npu Temnepatype M3MepPeHUs KUHEMATUYECKOWN
BA3KOCTU OHUM U3 Noaxoasawmx Metoaos, Hanpumep ACTM [, 1217, ACTM [, 1480 nnimn ACTM [, 1481.

15 3anucb pesynbTatoB

15.1 3anucbIBaloT pe3ynbTaTbl UCMbITAHUS KUHEMATUYECKOM UKW AMHAMUYECKO! BSI3KOCTU WM 06a 3Ha-
YeHUs1 [0 YeTBepPTOI 3HauaLell UMbl C OAHOBPEMEHHBIM YKaszaHWeM TeMMNepaTypbl UCMbITaHUS.

16 TlpoTokon ucnbiTaHwuii

16.1 B NpOoTOKON UCMNbITAHUIA BKIKOYAIOT CNeAyoLLY0 NHhOPMaLMIO:

16.1.1 Tun » naeHTUMUKaLNIO NCNbITyemMoro obpasua.

16.1.2 Ccbl/IKy Ha HaCTOSILWMIA MeTOA UCMbITaHWA UM COOTBETCTBYIOWMNI MeXLLyHapOoAHbIA cTaHdapT.
16.1.3 Pe3ynbTartbl UcnbiTaHua (cMm. pasgen 15).

16.1.4 /lto60€e OTK/IOHEHWNE OT NMpPoLEeAYpPbl, ONNCaAHHOM B HACTOSILLEM CTaHAapTe.

16.1.5 aTty ucnbiTaHus.

16.1.6 HanmeHoBaHWe 1 agpec UcnbiTaTesibHOM naboparopun.

17 TpeunsnoHHOCTb

17.1 CpaBHeHuVe onpegesnieHHbIX 3Ha4YeHUN

17.1.1 OnpepgensemocTb d

PacxoxpaeHne mexay pesynbTatamu (3HaYeHUsMW) nocnefoBaTesibHbIX ONpeaeneHnii, nosyvyeHHbIMN
OHMM N TEM Xe onepaTopoM B OAHOM U Toi e nabopaTopun Ha OAHOM 1 TOM Xe 060pyAoBaHUN ANA cepun
N3MepeHuiA, NMPUBOAALLMX K MOMYUYEHUIO €AMHUYHOrO pe3yfibTata Npy HOPMasibHOM 1 MpPaBUIbHOM NMpUMeHe-
HUN MeToAa UCMbITaHU B TeYeHMe O/INTE/IbHOTO BPEMEHU UCMNbITaHW, MOXET MpeBbIWaTh yKa3aHHble 3Have-
HUA TONbKO B OAHOM Crlyyae 13 ABajuaTu:

Basosble macna npn 40 X 1 100 X 0,0020y (0.20%)
ToBapHble macna npn 40 X n 100 X 0.0013y (0.13%)
ToBapHble macna npu 150 X 0.015y (1.5%)
HedpTaHble napaduvHbl npy 100 X 0,0080y (0.80%)
OcTatouHble xungkne Tonnmsea npu 80 X un 100 X 0.011 (y* 8)

OcTaTouHble Xuakue Tonamea npm 50 X 0.017y

Mpucagkn npn 100 X 0.00K06y1'1

lazoiinu npm 40 X 0.0013 (y ¢ 1)

PeakTnBHble TONIMBa Npu MUHYyC 20 X 0.0018y (0.18%).

rfey— cpefAHee 3HauYeHWe CpaBHUBAEMbIX Pe3y/iblallB.

17.2 CpaBHeHUWe pe3y/bTaToB

17.2.1 NMoBTOpPAEMOCTb (CXOAUMOCTb) T

PacxoxeHune mexafy nocsefoBaTe/lbHbIMW pe3y/ibTaTaMyn UCMbITaHWi, NOyYeHHbIMW OAHMM OnepaTo-
pom B ogHoOl nabopaTopumn Ha O4HOM arnnaparte NPy MOCTOSIHHbIX Paboynx yCnoBUAX Ha UAEHTUYHOM WCMbI-
TyemMOM MaTepuasne B TeYeHWe A/IMTe/IbHOro BPeMeHU Npy HOPMa/lbHOM ¥ MPaBU/IbHOM BbINOIHEHUN MeToaa
UCMbITAHUS, MOXET MPEeBbIWATb yKa3aHHble HIDKE 3HAYeHMS TOMIbKO B OJHOM Crlyvae W3 Asajuatu:

BazoBble macna npu 40 X 1 100 X 0.0011x (0.11 %)
ToBapHble macna npn 40 X ©n 100 X 0,0026* (0.26 %)
ToBapHble macna npu 150 X 0.0056* (0,56 %)
HedTsaHble napaduHbl npu 100 X 0.0141x12

OcTaTouHble xugkne Tonnuea npn 80 X un 100 X 0.013 (* +8)

OcrtaroyuHble macna npu 50 X 0.015* (1,5 %)

Mpucagku npu 100 X 0.00192*'-1

[aszorinu npn 40 X 0.0043 (*¢ 1)

PeakTnBHble TonMBa Npy MUHyc 20 X 0.007* (0,7 %),

Fae x — cpefjHee 3HayeHuWe CpaBHUBAEMbIX pe3y/blallB.
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PacxoxaeHue mexay ABYMsi eAMHUYHBIMU N HE3aBUCUMbIMU pe3ysibTataMn UCMNbITaHWA, NOAYYEHHbIMN
pasHbIMK orepatopamu, paboTalowmmMn B pasHblx naboparopusix, Ha HOMUHa/IbHO OAMHAKOBOM UCMbITYEMOM
MaTtepuane npy HOpMas/ibHOM U NMpaBU/IbHOM BbINOJ/IHEHUN MeTOo4a UCNbITaHUA B TedYeHne OA/INTeSIbHOro Bpe-
MEHN. MOXET MnpesBblllaTh YKasaHHble HM)XXe 3HaYeHUA TO/IbKO B OAHOM C/iyyae U3 ABaauatu.

Ba3osble macna npu 40 °C n 100 eC
ToBapHble macna npu 40 °C n 100 °C
ToBapHble macna npu 150 °C
HedTsaHble napaduHbl npy 100 °C

OcTaTtouHble Xxuakue Tonnmea npu 80 °C n 100 °C

OcTatoyHble macna npu 50 GC
Mpucagkn npn 100 °C

[azoiinm npn 40 5C

PeakTnBHble Ton/mBa npu muHyc 20 °C

roe X — cpegHee 3HadyeHMe CcpaBHMBaeMbIX PeE3y/ibTaToB.

0.0065x (0.65 %)
0.0076x (0.76 %)
0.018x (1.8%)

0.0366x1-2

0.04 (x * 8)

0.074n (7.4 %)

0.00862X1-1

0.0082 (x + 1)

0.01971 (1.9%).

17.3 MNpeun3noHHOCTb MeToAa A/151 OTPaboTaHHbIX Macen He onpeaensasnacb, HO MOXHO NPEANOMOXMUTb,
UYTO OHa ByAeT Xyxe, YeM MNPeLN3NOHHOCTb MeToa, yCTaHOBIEHHaA NPY UCMNbITaHUM TOBapHbIX Macen. 13-3a
60NbLWOro pasHoo6pasna oTpaboTaHHbIX Macesl He CylecTByeT BO3MOXHOCTU YCTaHOBUTb MPELU3NOHHOCTb

MeToAa AN 0TpaboTaHHbIX Maces.

17.4 ina ocobblx aBTOMATUYECKMX BUCKO3MMETPOB MPeLM3nOHHOCTb He onpegeneHa. OaHako 6bia npo-
Be/leH aHa/IM3 LUMPOKOro Habopa AaHHbIX, NOSTYYEeHHbIX Ha BUCKO3UMETpax Kak aBTOMaTU4ecKnx, Tak 1 pyyHo-
ro TMna, B TemnepaTtypHbIxX npegenax ot 40 BC go 100 *C. Bocnpon3BoAMMOCTb A1 AaHHbIX aBTOMaTU4eCKMX
BUCKO3UMETPOB He MMeeT CTaTUCTUYECKM 3HAYMMOro OT/IMYMA OT BOCMPOM3BOAUMOCTU ANA AAHHBIX BUCKO-
31MEeTPOB PYYHOro Tuna. Takxe nokasaHo OTCYTCTBUE OTK/IOHEHUA (CMeLLeHNs) onpefesieHHbIX faHHbIX npu

CpaBHEHUN COAAHHbIMW BUCKO3UMETPOB PYYHOro tuna.
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MpunoxexHna
(o6a3aTenbHbIE)
Al Tunbl BUCKO3MMETPOB U cepTUhnumnpoBaHHble 3Ta/IOHHble CTaHA4apThl BA3KOCTU

Al.1 Tunbl BUCKO3UMETPOB
A1.1.1 B tabnuue Al.1 npmBeAeHbl OCHOBHbIE TUMbl KANUAAPHbIX BUCKO3MMETPOB, MPUMEHAEMbIX ANSA onpeje-

NeHns BSI3KOCTU HedhTeNPoAykToB. COOTBETCTBYIOLWME XapakTEPUCTUKM U UHCTPYKLMM NO 3KCNayaTauuum npuBefeHsl B
ACTM [ 446.

Ta6nvnya Al.l — Tunbl BUCKO3MMETPOB

Mpenen u3MepeHnst KUHEMATUYECKOI BSI3KOCTI**

HavmeHoBaHWe BUCKO3UMETPa MM2TT

A BuckosumeTpbl Tuna OcTBanbga (Ostwald) gna npospayHbix XuakocTen

K3HHOH-®eHcke 06bIuHbIl (Cannon-Fenske rutine21) 0.5—20 000
LlaiTpyke (Zeitfuchs) 0.6—3000
BS/U-Tpy6kaZ2l 0,9—10 000
BS/U/M-MUHNaTIOPHbI 0.2—100
SIL2* 0.6—10 000
KaHHOH-MaHHWHT nonymukpo (Cannon-Manning semi-micro) 0.4—20 000
Nnnkesuny (Pinkevitch)2* 0.6—17 000

B BVICKO3I/IMeprI C BMCAYNM YypOBHEM A4 NPO3pPayHbIX )KI/I,D'KOCTEVI

BS/IP/SL2* 3.5— 100 000
BS/IP/SL (S)2* 1.05— 10 000
BS/IP/MSL 0.6—3000
Y66enoae (Ubbelohds)2, 0.3— 100 000
PuTuCumoHc (FitzSimons) 0.6—1200
ATnaHruk (Atlantic)2* 0.75—5000
KaHHOH-Y66Bnoge (AXCannon-Ubbelohde) (A). KaHoH-Y66enoas

¢ pasbaBnennem2*(B) (Cannon-Ubbelohde dilution2*) (B) 0.5—100 000
KaHoH-Y66enoaB nonymukpo (Cannon-Ubbelohde semi-micro) 0.4—20 000

C BWCKO3UMETPbI C 06paTHLIM NOTOKOM A/1S1 MPO3PaUHbIX U HENPO3PAUHBIX XUAKOCTENR

KaHHOH-®eHCcKe A8 Henpo3pauHbix Xugkoctein (Cannon-Fenske

opaque) 0.4—20 000

LlaiiTdhyke ¢ nepekpelivBaowmmmuca Tpyokamu (Zeitfuchs cross-

arm) 0.6— 100 000
BS/IP/RE c U-o6pa3sHoli Tpy6Koii ¢ 06paTHbIM uctedeHnem (BS/

IP/RE U-tube reverse-flow) 0.6—300 000
NaHy-UaiTdyke ¢ o6paTtHbiM nctevenmem (Lantz-Zeitfuchs type

reverse-flow) 60— 100 000

]l,ﬂ,flﬂ KaXkaoro ananasoHa KUHEMaTNYeCKO BA3KOCTMN Tpe6yeTc;| npuMmeHeHne psga BUCKO3MMETPOB. Bo n36e-

XaHne Heob6xoAMMOCTW BBEAEHWS MOMpPaBKM HA KMHETUYECKYI 3HEepruio 3T BUCKO3MMETPbl paccuuTaHbl Ha Bpemsi
ncteveHns 6onee 200 c. 3a UCKIOYEHMEM CrlyyaeB, yKasaHHbix BACTM [l 446.

2* B KaXAoi 13 aTUX cepuii (BUCKO3MMETPOB) MUHUMANbHOE BPEMS WCTEYEHWS! 41l BUCKO3UMETPOB C CambiMu

HU3KMMU KOHCTaHTamu npesbiwaet 200 c.
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Al.1.2 B Tabnuue Al.2 npuBoAMTCA NepeyeHb CepTUANLMPOBAHHBIX 3TA/IOHHbIX CTaHAAPTOB BA3KOCTU.

Ta6nunya Al.2 — CepTudmumpoBaHHbIE 3Ta/IOHHbIE CTaHAAPTbI BA3KOCTMN

O603HaueHre MprbAM3UTENBHOE 3HAYEHNE KMHEMATUHECKON BASKOCTU. MM2fo, JIPM TEMMEPaTYpe

T wox w e o x too X
S3 4.6 4.0 2.9 — — 12
S6 un 8.9 57 — — 18
S20 44 34 18 — —_ 3.9
S60 170 120 54 — — 7.2
S200 640 450 180 - _ 17
S600 2400 1600 520 280 67 32
S2000 8700 5600 1700 - _ 75
S8000 37 000 23 000 6700 — _ —
S30000 — 81 000 23 000 11 000 _ _

13
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A2 TepMoMeTpPbI A1 ONpefesieHnst KNHEMaTUYeCKoii BA3KOCTU

A2.1 CneynasibHbI TEPMOMETP C Y3KUM AMana3oHOM LUKaslbl

A2.1.1 Vicnonb3yloT cneuunanbHbliii TEPMOMETP C Y3KUM AManas3oHoM LuKasibl, OTBeYaloLMii OCHOBHbIM TpeGoBaHU-

AM. NpUBEAEHHbIM B Tabnnuax A2.1 n A2.2, 1 COOTBETCTBYIOLLUIA OQHON U3 KOHCTPYKLMIA Ha pucyHke A2.1.

A2.1.2 Pa3nnuve B KOHCTPYKUNN KacaeTCsad B OCHOBHOM pacnosioXeHUA TOYKU 3amMep3aHunsa BOAbl. B KOHCTPYyKUUn
TepMoMeTpa a 3Ta Touka pacnosioeHa B AuanasoHe LWKasbl, B KOHCTPYKUMM b TOUKa 3amep3aHna HaxoAnTCA HUXe gua-

na3oHa LWKasibl U B KOHCTPYKUWKN C 3Ta TOYKa pacnosioXeHa Bbille ananasoHa wWKanbl.

Tabnuua A2.1 — OCHOBHble XapakTepUCTUKN TEPMOMETPE»

MpumevyaHne — B Tabnuue A2.2 npeactasneH psag TepmomeTpoB ASTM, IP 1 ASTM/IP. oTBevatoLmnx nosHo-
CTbio TpeboBaHMAM Tabnuubl A2.1, 1 ykazaHbl TeMnepaTtypbl UCMbITAHWA, 419 KOTOPbIX OHW NpefjHasHayeHbl. CM. Takke

ACTM E1 n meTog ucnbitaHna ACTM E 77.

Fny6viHa norpyxeHus
JeneHuns wkanbl:

Masnble genexuns. "C

6onblune geneHns yepes kaxaole. "C
Lindposbie 0603HaveHns yepes kaxgble, "C
MakcumanbHasa ToWUHa IMHUX, MM

[orpeLwHoCcTb WkKansl Npu Temnepartype ucnoitTaHusa. "C. makc.

PacwupuTtensHaa kamepa:
npegen gonyckaemoro Harpesa go. "C

O6was gnvHa, MM

HapyXHblii fuameTp CTEPXHSA, MM

[AnvHa pTyTHOro pesepsyapa, MM

HapyXHblii auameTp pTyTHOrO pesepByapa, MM
AnunHa wkansl, Mm

Ta6bnunya A2.2 — TepMOMETPbl, pa3peLleHHble K NPUMEHEHNID

14

O6o3HaueHe TepmMomeTpa

ASTM132C. 1P102C
ASTM 110C. F/IP93C

ASTM 121C/IP 32C

ASTM 129C, F/IP 36C
ASTM 48C, F/IP 90C
IP100C

ASTM 47C. F/IP 35C
ASTM 29C. F/IP 34C
ASTM 46C, F/IP 66C
ASTM 120C/F/IP 92C
ASTM 28C. F/IP 31C
ASTM 118C. F/IP
ASTM 45C. F/IP 30C

ASTM 44C. F/IP 29C

MNonHas

0.05
0.1 nnmn 0.5

1

0.10
0.1

105 ana wkanel o 90

120 gna wkansl mexay 90 n 95
130 gns wkanbl mexagy 95 n 105
170 gna wkansl Bbiwe 105

OT1 300 go 310
Ot 6.0 go 8.0
Ot 45 pgo 55

He 6onee AnameTpa cTepxHs

Ot 40 go 90

'C
150
135

98.9
100

93.3
82.2
80
60
54.4
50
40

30
25
20

Temnepartypa ucnbITaHus

F

275

210
212

200
180

140
130
122

100
86
77

68
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OkoHuaHne Tabnuubl A2.2

Temnepatypa ucnbiTaHus
O603HauyeHne TepmomeTpa

oC oF
ASTM 128C. F/IP 33C 0 32
ASTM 72C. F/IP 67C -17.8 0
ASTM 127C. F/IP99C -20 -4
ASTM 126C. F/IP71C -26,1 -20
ASTM 73C. F/IP 68 -40 -40
ASTM 74C. F/IP 69C -53.9 -65

PncyHOKA2.1 — KOHCTPYKUMS TEPMOBIKTPOB

A2.2 Kannbposka

A2.2.1 Wcnonb3ylT XUAKOCTHbIE CTEK/SIHHbIE TEPMOMETPbl C TOYHOCTbIO M3MEPEHUS NOC/e BHECEHWS NnonpasBku
0.02 "C wnmn 6onee, oTkanMbpoBaHHble B nabopaTopuu, COOTBETCTBYOLWEW Tpe6oBaHnam MCO 9000 nnn NCO 17025,
1 CHabGXeHHble cepTudmkaTaMmu, NOATBEPXKAALWMMI NpoBeeHNe KannbpoBKM Ha YPOBHE HaLMOHAa/IbHOTO cTaHzapTa.
B kauecTBe anbTepHaTUBbLI MOTYT 6bITb UCNONb30BaHbI TEPMOMETPUYECKME YCTPOCTBA, HanpuMep, N1aTMHOBbIE TEPMO-
METPbI CONPOTUB/IEHUSI PABHOI WM 60siee BbICOKOW TOYHOCTM, UMeloLLne Takue xe cepTucmkaTsl.
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A2.2.2 TMonpaBKa K LWKane XWAKOCTHbIX CTEKNAHHbIX TEPMOMETPOB MOXET U3MEHATLCHA B Npouecce XpaHeHusa un
MCMno/ib30BaHNs, NO3TOMY He06X04MMO NPOBOAUTL PErynspHble NOBTOPHbIE Kann6poBku. Y4o6Hee BCero BbINONHATL 3Ty
paboTy B UcnbITaTeNbHOW Nnaboparopun nyTeM nepekannbpoBKM TOUKM TassHUA NbAa. Bce 0CHOBHble NonpaBku Mo nokasa-
HUAM LUKabl NPUBOAAT B COOTBETCTBME C U3MEHEHUAMU, ONpefesieHHbIMU AN TOUKA 3amMmep3aHuns Bofbl.

A2.2.2.1 PekoMeHAyeTCa NpoOBepATb TOUKY TasHWA NbAa He pexe, yem yepe3 6 mec (NIST GMP 11). inA HOBbIX
TepMOMETPOB NPOBEPKY NPOBOAAT EXXEMECAYHO B TeYeHVe NepBbix 6 Mec. VI3MeHeHne NoMOXEHUS TOUKN TasHMA NibAa Ha
OfIHO Unun 6onee feneHnii WKasbl 03HaYaeT, YTO TEPMOMETP 6blN NeperpeT Uan NoBpPeXAeH 1 NO3TOMY MOXeT oKa3aTbCs
HekambpoBaHHbIM. Takne TepMOMETPbl AO/DKHbI OblTb BblBefeHbl U3 paboTbl, 06Cnef0BaHbl MU NepeKkambpoBaHsbl.
MonHas nepekannbpoBka TepmMoMeTpa BC/eACTBME ero KOHCTPYKTUBHbIX 0COOEHHOCTEN He ABIseTcs HeobxoAuMol
(NIST 819). NNto6oe n3MeHeHNe B KOPPEKTUPOBKE criefyeT yUnTbiBaTb NPU APYIr1MX KOPPEKTUPOBKAX, yKa3aHHbIX B oTYeTe
no kannbposkKam.

A2.2.2.2 Mpu “cnonb30BaHUM APYrux YCTPOMCTB A1 U3MEPEHUs TemnepaTypbl HEOO6XOAMMO Takxe NpoBefeHve
nepuogunyeckoii nepekannbposkn. Heo6Xxo4MMO XpaHUTb BCE 3anuncu, kacarwLmnecs nepekannbpoBku.

A2.2.3 Mpoueaypa nepekanmbpoBKN XNAKOCTHbIX CTEKNAHHbIX TEPMOMETPOB NO TOYKE TaAHUA Nbaa

A2.2.3.1 MNpwn nepekannbpoBke kannbpoBaHHbIX TEPMOMETPOB, NPYMEHAEMbIX A1 ONPeAeneHns KMHeMaTnyeckoi
BAI3KOCTU, CHATUE NOKa3aHU TOUKM TastHUA NbAa JO/HKHO 6bITh NPOBELEHO B TeYeHne 60 MVUH noce npeGbiBaHNs Tepmo-
MeTpa npu TemnepaTtype UCnbiTaHNA He MeHee 3 MUH. ecnun B cepTudpmkaTe KannbpoBKM He yka3aHo MHOe.

A2.2.3.2 OT6MpaloT YucTble KyCOUKM NbAa, NOSYYEHHOTo NPeAnoYTUTENIbHO U3 AUCTUSIMPOBAHHOW WU YMCTOW
BoAbl. OT6packiBaloT Mtobble MyTHble UAW Hernyb6oko npomep3wne Kycouyku. OnonackusaloT nef AUCTUNNNPOBaHHON
BO/IOI W KpoliaT Ha Mesikue Kycouku, nsberas npy 3TOM KOHTaKTa C pykamy Uy No6bIMU XUMUYECKU HEYUCTLIMU Npea-
MeTamu. 3anonHawT cocyy [ibloapa usmesnb4yeHHbIM bAOM U [06aBASI0T ANCTUNNNPOBAHHYIO BOAY, XenaTesbHOo npea-
BapUTE/IbHO OXNaXAEHHYI0, B OCTATOYHOM KO/IMYECTBE, YTOObI MONYYUTL WYry, MPUYeM nej He JO/HKEeH BCnbiBaTb. 10
Mepe TasHWA Nbja CAmBatoT U3 cocyaa [lbloapa HEMHOro BoAbl M 406aBNAT U3MenbYeHHbl neq. MorpyxatT TepMomeTp
1 aKKypaTHO yM/IOTHAIOT BOKPYT CTEPXHSA /e[ A0 YPOBHS, NPpMOAN3NTENbHO HA OAHO onpedenieHne Hke otmeTkn 0 "C.

A2.2.3.3 10 UcTeyeHnn He meHee YyeM 3 MWH cfierka nocTykusatoT No TEPMOMETPY NeprneHAnKYIsSpHO K ero ocu.
npoBoAA Npu 3TOM M3MepeHus. NocnegoBaTtesibHble NokasaHus, CHATbIE C UHTEPBA/IOM He MeHee 1 MUH. [JO/XHbI coBna-
AaTb C TOYHOCTbIO A0 0,005 *C.

A2.2.3.4 3anucbiBaloT NokasaHua TemnepaTtypbl TOYKM TafgHWA NbAa WU ONpefensaioT KOppekunto TepMmomeTtpa ansa
3TOil TemMnepartypbl OT cpefHero 3HavyeHus. Ecnu HalifjeHHas KoppekLuua okaxeTcs 6o/blue UM MeHblue Tol. koTopas
coOoTBETCTBOBasa NpeAblAyLleli Kanmbposke, N3MEHAIOT KOPPeKLMIO A5 BCEX APYTUX TeMnepaTyp Ha 3TO Xe 3HaueHue.

A2.2.3.5 Bo BpemMs BbINONIHEHUS NpoLeaypbl co6naanT cneayoLuime ycnosus:

1) TepmoMeTp JO/KEH 6bITb YCTAHOB/EH BEPTUKASIbHO:

2) HabnoaeHnsa 3a NokasaHMaMM TepMoMeTpa cnefyeT NposBoAnTb ONTUYECKUMU cpefcTBaMu, o6ecneynsaroLMm
NpMMepHO NATUKpaTHOe yBeNInYeHne, 1 BbINO/IHEHHbIMW TakuM 06pa3oM, YTo6bl yCTpaHTb napasiakc:

3) 3anucbiBalOT NokasaHue TemnepaTypbl TasgHUA bAa ¢ TOYHOCTbIO Ao 0.005 'C.

A2.2.4 Tlpn npoBefeHnn UcnbiTaHnii rnybuHa NorpyxeHnss TepMOMeTPUYECKOro yCTpoicTBa JO/KHA OblTb TaKoi
Xe. Kak npu npoBefeHnn KanmbpoBkn. Hanprumep, ecin CTeKNAHHbIA XUAKOCTHbIA TepMoMeTp 6bi1 0TKanMépoBaH B yc-
NI0BUAX 06bIYHOTO NOMIHOTO MOFPYXeHWS, TO OH JO/MKEH ObITb MOTPYXEH 40 BEPXHEro Kpas PTYTHOro CTON6uKa, Npu aToMm
ocTa/lbHasi 4aCTb ero CTEPXHA W paclumpuTesibHas kamepa B BEPXHEM KOHLe TepMoMeTpa HaxoAsTCA Npu KOMHAaTHOW
TemnepaType u atMocthepHOM AaBneHnn. MNpakTuyeckn aTo 03HaYaeT, YTO BEPXHUI Kpali PTYTHOro CToN6MKa JO/KEH Ha-
XOAMTbCA OT NMOBEPXHOCTU Cpefbl, TemMnepaTypy KOTOPOi U3MepstoT, B NpeAenax pacCTOSHUSA, 3KBUBASIEHTHOTO YeTbipeMm
[JeNIeHNAM LWKasbl.

A2.2.4.1 Ecnun 370 yc/noBKe He cob/ofeH0, MOXeT noTpeboBaTbCa AONONHUTEIbHAA Nonpaska.
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A3 ToyHOCTb Talimepa

A3.1 PeryfisipHo NpoBOAAT NPOBEPKY TaliMepOoB HA TOUHOCTb U COXPAHSAIOT 3an1cu 3TUX NMPOBEPOK.

A3-1.1 CurHanbl BpemMeHu, nepefasaemble No pagnmo HaunoHanbHbIM UHCTUTYTOM CTaHAApPTOB WU TEXHOMOMMIA, AB-
NSOTCA NPUEMIEMbIM W NEPBUYHBIM 3TA/IOHOM /151 KaIMGPOBKY YCTPOWCTB U3MEPEHWIi BPeMEHN.

MoryT 6biTb UCNOMb30BaHblI C TOYHOCTbIO A0 0.1C cUrHasbl CNeayLnX PaANOCTaHLMiA:

wwyv Fort CoBins. CO 2.5:5; 10: 15:20 MI'y,
WWVH Kauai. HI 2.5;5:10: 15 MIy,
CHU Ottawa. Canada 3,33:7,335; 14.67 MI'y,

A3.1.2 PagnocurHasnbl U aygmocurHansl nepegatTcst no TenedoHHol nuHum 303-499-7111. [lonoNHUTENbHbIE CBE-
[leHna no ycTpoiicTBam U3MepeHns BpeMeHN MOXHO MoAy4YnTb B HaLMOHanbHOM MHCTUTYTe CTaHAapToOB U TEXHOMOTWIA.

17



FOCT P 53708—2009

A4 PacuyeT MHTEPBA/IOB A0NYCKaeMblX OTK/TIOHEHWI A4Ns onpeAeneHns COOTBETCTBUSA
cepTudnULMpPoBaHHOMY 3Ta/IOHHOMY BELLECTBY

A4.1 OnpepensitoT cTaHAapTHOE OTK/IOHEHWE AN MECTHOI HeonpeaesieHHOCTU 0sle No na6opaTopHOl Nnporpamme
KOHTPO/IA KayecTsa.

A4.1.1 Ecnu cTaHfapTHOe OTK/IOHEHWe ANA MeCTHOW HeonpeAeneHHOCTU o sjle ABNAETCS HEU3BECTHbLIM, UCMO/b3Y-
10T 3HauyeHune 0.19 %.

A4.2 OnpepensaioT 06LLyl0 COBMECTHYI0 HeonpegeneHHocTb (CEU) Ans npuHATOro aTasoHHOro 3Havyexnusa (ARV)
cepTUULMpoBaHHOro atanoHHoro BelecTtsa (CRM) no aTukeTke NocTaBLiMKa UM CONPOBOANTENBbHOW AOKYMEHTaLUN.

A4.3 PaccunTbiBalOT CTaHAAPTHYIO OLWMOKY NPUHATOrO aTanloHHOro 3Havenus (BEgay) genenmem CEU Ha dhakTtop
oxBaTa K. MpvBeAeHHbI Ha 3TUKeTKe NocTasLyMKa UM B CONPOBOANTENLHON fOKYMEHTaLUN.

A4.3.1 Ecnu hakTop oxBaTta K He U3BECTEH, UCMONb3YIOT 3HaYeHne 2.

A4.4 BbluncnaioT NHTepBasn fonyckaeMblX OTK/IOHeHW no dopmyne

(A-1)
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