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Mpepucnosue

Llenn n npuHuunel ctaHgapTu3aumn B Poccuiickoih ®efepaumn ycTaHoBNeHbl PegepasbHbiM 3aKOHOM
0T 27 gekabps 2002 r. N» 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnaa NpuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoii ®epepaunm — FOCT P 1.0—2004 «CtaHgapTusaumsa B Pocculickoli ®eanepauuu.
OCHOBHbIE MOMOXEHNA»

CeefieHus 0 CTaHgapTe

1 NMOArOTOB/IEH OTKpbITbIM aKuMOHEPHbIM 06LecTBOM «Bcepoccuiicknii  Hay4yHo-uccregoBa-
TENbCKUIA MHCTUTYT No nepepaboTke HedhTu» (OAO «BHUI HIM») Ha ocCHOBE CO6CTBEHHOIO ayTEHTUYHOTO ne-
peBoja Ha PyCCKUiA 3blKk CTaHAapTa, Yka3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komuteTom no ctaHgaptusauumn TK 31 «HedTsaHble TONAMBa U CMa3ouHble
marepwuanbi»

3 YTBEP)X[EH W BBEAEH B IEVNCTBUE Mpukasom deaepanbHOro areHTCTBa N0 TeXHUUYECKOMY pe-
rynMpoBaHuio n meTtponorum ot 15 gekabpsa 2009 r. No 1148-ct

4 HacTtoawmii ctTaHgapT naeHtTuyeH ctaHaapty ACTM [, 445—06 «MeTop onpefenexHns KuHematuyec-
KO/ BSI3KOCTWM MNpO3payHblX W Henpo3pauHbliX KuAkKocTelk (M pacyeT [UHAMUYECKOW  BA3KOCTU)»
(ASTM D 445—06 «Standard test method for kinematic viscosity of transparent and opaque liquids (and
calculation of dynamic viscosity)»)

5 BBEJEH BINEPBbIE

NHopmaums 06 M3MEHEHUAX K HACTOSILLEMY CTaHAapTy Ny6AUKYETCS B €XXEerofHO N34aBaeMoOM WH-
¢hopmaLMoHHOM yka3aTesne «HaunoHanbHble CTaHAapThi». a TEKCT U3MEHEHWI 1 MONPaBOK — B eXeMe-
CSIYHO M3JaBaeMblX MH(DOPMALMOHHbIX YKa3aTensax «HaumoHanbHble cTaH4apThl». B cnydae nepecmoTpa
(3aMeHbl) MM OTMEHbI HACTOSILLEro cTaHAapTa COOTBETCTBYHO L ee yBeAoM/eHne 6yaeT ony6/IMKOBaHO
B ©XXEMeCsUYHO n3aaBaemMoM UH(DOPMALMOHHOM yYKka3aTe e «HalunoHasbHble cTaHaapTbi». COOTBETCTBY-
loLas MHhopMaLysi, yBeJOM/IEHNE N TE KCThl pa3MeLLaloTcs Takx e B MH(OPMaLUOHHOA cucTeme o6Lyero
nosib30BaHNs — Ha ouLManbHOM caiiTe ®efepasibHOTO areHTCTBA MO TEXHUUYECKOMY PEFY/IMPOBAHUIO U
MeTpPOsorMn B ceTu MIHTepHeT
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HAUWOHANBbHBIN CTAHOAPT POCCUMCKOWMW OSGEALEPALUNMN

HedTenpoaykTbl
XUOAKOCTU NMPO3PAYHBLIE N HEMPO3PAYHBLIE

OnpepeneHne KNHeMaTU4ecko BA3KOCTH
N pacyeT AUHAMUYECKON BA3KOCTU

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

fata BBegeHns — 2011—01—01

1 O6nactb NpUMeEHeHUs

11 HacTosiwuii cTaHAapT ycTaHaBMBaeT MeToj onpefesieHUsl KUHeMaTUYecKoll BA3KOCTU V XUOKAX
Mpo3payHbIX 1 HeMpo3payHbix HeTENPOAYKTOB MyTEM U3MEPEHWUS BPEMEHW UCTEUEHUS] 0GbEMA XUAKOCTU
noz BO3AECTBUEM CUJTbI TSHXKECTU Yepes KafIMGPOBaHHbIN CTEKNAHHBIN KanuanspHblii BUCKO3UMETP. AuHamu-
Yeckyto BS3KOCTb I] paccuuTbiBalOT YMHOXEHWEM W3MEPEHHOW KMHEeMAaTWYecKol BSI3KOCTU V Ha MIOTHOCTb p
XUAKOCTW.

MpumeyaHus

1 Mpw onpefeneHnn KMHEMaTUYECKON BA3KOCTU MPO3padyHbIX XUAKOCTER W KMHeEMaTW4ecKoi BA3KOCTM 6GUTYMOB
cnefyeT Takke MCNoNnb3oBaTb METOAbI UcNbiTaHMii ACTM [, 2170 n ACTM [, 2171.

2 NCO 3104 cooTsBeTcTBYeT MeTogy ucnbiTaHua ACTM [ 445.

1.2 Pe3ynbTatbl, NONyYeHHble HACTOALLNM METOA0M UCMbITaHWUSA, 3aBUCAT OT NOBeAeHUsA UCMbITYeMOoro
obpasua. HactoAwwmii meToa npeAHasHaveH 419 NPYUMEHeHUs K XUAKOCTSAM, Y KOTOPbIX HanpshkeHve casura un
CKOpOCTb CABUra NponopunoHasnbHbl Apyr APYry (NTOBeAeHNe HbIOTOHOBCKMX XUAKOCTEN).

Ecnu BA3KOCTb 3HAUUTE/IbHO MEHAETCA B 3aBUCUMOCTMN OT CKOPOCTU CABUra, TO Ha BUCKO3UMETpax C pas-
HbIMW AnameTpamy KanuansapoB MOryT 6biTb MOMYyYeHbl pasHble pesynbTatbl. HacToAwmii meTos BkayvaeT
onpejeneHne KMHeMaTuyeckon BA3KOCTU U 3HAYEHUI NPeLN3NOHHOCTU 1A OCTaTOYHbIX XUAKUX TONANB, KO-
TOpble B TEX Xe CaMblX YCOBUSIX 0OHAPYXMBAIOT CBONCTBA HEHbIOTOHOBCKMX XUAKOCTEWA.

1.3 HacTtoswwii MeToA oxBaTbIBaET AMana3oH kKnHemaTtuyeckoi Bsskoctu ot 0.2 go 300000 mm2c (Tab-
nuua Al.l. npunoxeHue Al) npu Bcex 3HaYeHusx Temnepartypsbl (6.3 n 6.4). MpeunsnoHHocTb Bbina onpege-
fleHa TONbKO AN TexX MPOAYKTOB, KMHeEMaTuyeckas BSA3KOCTb W TemnepaTtypa KOTOPbIX HaxoAuTcs B
AvanasoHax, ykasaHHbIX B pasgene 17.

1.4 BenunuuHbl, ykasaHHble B eguHuuax CU. fo/mkKHblI paccmatpuBaTbCs Kak cCTaHjapTHbIe.

1.5 HacTtoswwii cTaHgapT He CTaBUT CBOEN LENbID pPeLleHe BCEX NPOGMEM TEXHUKM 6e30MmacHoCTH,
CBfA3aHHbIX C ero npumMeHeHnem. Monb3oBaTesnb HACTOALEro cTaHAapTa HeceT OTBETCTBEHHOCTL 3a paspa-
60TKy He06X04MMbIX Mep TEXHWKM 6€30MacHOCTUN 1 OXpaHbl 340P0BbSA NepcoHana, a Takke onpegenser uene-
€c006pa3HOCTb NPUMEHEHUS 3aKOHOAATE/IbHbIX OrPaHNYeHUiA nepes ero UCNosib30BaHNEM.

M3paHne oduynanbHoe
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2 HopmaTuBHble CCbINKNIT*

B HacTosiLem cTaHgapTe MCnosib30BaHbl HOPMAaTVBHbIE CCbIIKM Ha cnegyolne cTaHfapTbi2:

ACTM [} 446 Cneuudumkaumm n paboume MHCTPYKLMU Ha CTEK/IAHHbIE KanuNspHbIe BUCKO3UMETPbI 415
onpegeneHus knHemaTunyeckoli Bsaskoctn (ASTM D 446. Specifications and operating instructions for glass
capillary kinematic viscometers)

ACTM [ 1193 Cneuudpukauymnsa Ha Bogy-peaktus {ASTM D 1193. Specification for reagent water)

ACTM [, 1217 MeTopg onpefeneHns naoTHOCTU U OTHOCUMTENbHOW NAOTHOCTM (YAENbHOTO Beca ) Xua-
KocTel nukHomeTpom BuHrama (ASTM D 1217, Test method for density and relative density {specific gravity) of
liguids by Bingham pycnometer)

ACTM [1 1480 OnpegeneHne na0OTHOCTU U OTHOCUTE/IbHOW NAOTHOCTK (YAENbHOrO Beca) BA3KNX MaTe-
puanos nukHomeTpoM BruHrama (ASTM D 1480. Test method for density and relative density (specific gravity)
of viscous materials by Bingham pycnometer)

ACTM [] 1481 OnpegeneHue Na0THOCTU U OTHOCUTENBHOW NAOTHOCTM (YAENbHOro Beca) BA3KNX maTte-
pranos 6GukanunNapHbIM NukHoMeTpoM SlunkuHa (ASTM D 1481. Test method for density and relative density
(specific gravity) of viscous materials by Lipkin bicapillary pycnometer)

ACTM [ 2162 PykoBOACTBO N0 OCHOBHOW Ka/IMGpOBKe 3Ta/IOHHbIX BUCKO3MMETPOB U CTaHAapTOB (CTaH-
[apTHbIX BELLECTB) A5 onpeaeneHus BaskocTy HedpTenpoaykTos (ASTM D 2162. Practice for basic calibration
of master viscometers and viscosity oil standards)

ACTM [, 2170 MeTog onpefeneHns KuHemaTmyeckoin BaskocT achanbtoB (6utymos) [ASTM D 2170.
Test method for kinematic viscosity of asphalts (bitumens))

ACTM [, 2171 MeTog onpegeneHns BA3KOCTM achanbToB BaKyyMHbIM KanuiispHbIM BUCKO3MMETPOM
(ASTM D 2171. Test method for viscosity of asphalts by vacuum capillary viscometer)

ACTM [ 6071 OnpefeneHne HA3KOWM KOHLEHTPaLMM HATPKA B BOAE BbICOKOIN YMCTOTbI METOAOM aTOM-
HO-abCcop6LUMOHHOW CNEeKTPOCKONUM C cnofib3oBaHneM rpacmntoBoli neun (ASTM D 6071, Test method for low
level sodium in high purity water by graphite furnace atomic absorption spectroscopy)

ACTM [, 6074 PykoBOACTBO hO OnpeaeneHunto xapakTepucTuk yrneBoAopoaHbIX 6a30BbIX CMa30UHbIX
macen (ASTM D 6074. Guide for characterizing hydrocarbon lubricant base oils)

ACTM [ 6617 PykoBOACTBO No onpejeneHno nabopaTtopHOro OTKIOHEHUSA C UCNO/Ib30BaHNEM pesy/lb-
TaTa eAMHUYHOTO MUCMbITaHWA cTaHg4apTHoro matepuana (ASTM D 6617, Practice for laboratory bias detection
using single test result from standard material)

ACTM E 1 Cneuudpukaums ACTM Ha CTeknsiHHble XUAKOCTHble TepmoMeTpbl (ASTM E 1, Specification
for ASTM liquid-in-glass thermometers)

ACTM E 77 MeTopn noBepku (Bepudukaumnm) n KannbpoBKU CTEKNSHHbIX XUAKOCTHbIX TEPMOMETPOB
(ASTM E 77, Test method for inspection and verification of thermometers)

NCO 3104 HedptenpoaykTbl. Mpo3payHble 1 HEMPO3paUHbIEe XnaKoCcTU. OnpeaeneHne KNHeMaTUYeCKOA
BA3KOCTU U pacyeT AnHamuuyeckoil BaskocTu (ISO 3104. Petroleum products — Transparent and opaque
liguids — Determination of kinematic viscosity and calculation of dynamic viscosity)

NCO 3105 CTeknsiHHble KanuanspHble BUCKO3UMETPbI AN onpefeneHns KWHeMaTU4eckoin BA3KOCTM.
Cneundvkauma M MHCTPyKuMm no  akcnnyataumm  (ISO  3105. Glass capillary  kinematic
viscometers — Specification and operating instructions)

NCO 3696 Bopa ans ncnonb3oBaHUs B aHanuTuyecknx naboparopusx. Cneuymdmkauns u meTogbl mc-
nbiTaHuin (ISO 3696. Water for analytical laboratory use — Specification and test methods)

NCO 5725 TouHOCTb (MPaBWIbHOCTb W NPELM3NOHHOCTb) METOAO0B MW3MEpeHwWldi W pesynbTaToB
(ISO 5725. Accuracy (trueness and precision) of measurement methods and results)

Mo cceinkam Ha cTaHgapTel ACTM cnegyeT obpawatbca Ha caiT www.asim.ofQ unn a cnyxb6y ACTM no
3/1eKTPoHHOI noute sefvice@astm.oro. 3a UHopmaLmeil, cogepxalleiica B c6opHukax ctaHgaptos ACTM, Heo6xoaUumMo
obpalarbCa Ha CBOAHYI CTpPaHuLy AOKYMeHTauuu cTaHAapToB, Haxogsauwyca Ha caite ACTM.

AMEPUKAHCKMNIA HaLMOHANbHbIN UHCTUTYT cTaHgapTos (ANSI). 25W 43-1 ynuua. 4 atax. Heto-VMopk NY 10036. Hauu-
OHasbHbIA NHCTUTYT cTaHAapToB M TexHonormii (NIST). 100 Bureau Dr.. Stop 3460. Gaithersburg. MD 20899-3460.

21 CoOoTBETCTBYOLINE HALMOHA/IbHbIE CTaHAAPTbl OTCYTCTBYIOT. [0 NX YTBEPXAEHMSA PEKOMEeHAyeTCs UCMO/b30BaThb
nepeBo/, Ha PyCCKUii A3bIK AaHHbIX CTaHAapToB. [epeBoA AaHHbIX CTaHAapTOB HaxoAWTcs a PefepasbHOM MHGopmaLm-
OHHOM (POHAE TEXHUYECKNX PEeriaMeHToB 1 CTaHAapTOB.

2
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MCO 9000 CraHgapTbl ynpaBneHUss kayecTBOM Y rapaHTum kavectsa. PykoBoACTBO MO BbI6OPY U UC-
nonb3oBaHuio (ISO 9000. Quality management and quality assurance standards — Guidelines for selection
and use)

NCO 17025 O6uwme TpeboBaHNA K KOMNETEHTHOCTU UCMbITATe/bHbIX Y KAIMOPOBOYHbIX NabopaTopuii
(ISO 17025. General requirements for the competence of testing and calibration laboratories)

NIST TexHuueckoe ykasaHue 1297 PyKoBOACTBO NO OLEHKe 1 NpeAcTaBNeHno HeonpeaeneHHoCTH pe-
3ynbTatoB m3mepeHuid 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 1 onpepeneHus

B HacTosiLem cTaHfapTe NPpUMEHEHbI CrieAyoLne TePMUHbI C COOTBETCTBYIOLLMMY ONpeAeneHnsamMu:

3.1 aBTOMaTuyeckuii BuckosumeTp (automated viscometer): Annapar, B KOTOPOM YaCTUYHO W/IN NOJI-
HOCTbIO MexaHV3upoBaHa ofHa WM HEeCKONbKO Mpoueayp, ykasaHHbIX B pasgenax 11 n 12, 6e3 nsmeHeHus
NpUHLMIA M MeTofa OCHOBHOIO annapara py4YHoro Tvna. Pasmepbl, KOHCTPYKLUUS 1 paboune xapakTepuctu-
KM OCHOBHbIX 3/1IEMEHTOB Te Xe. YTO U B Py4YHOM annaparte. PesynbTaTbl U3MEPEHUA 3TUM annapaToM He Tpe-
OylOT MonpaBkW AN YCTaHOB/EHUA KOPPEensuuyv ¢ OCHOBHbIM NPMGOPOM pPyyHOro Tuna. MpeumsnoHHOCTb
aBToOMaTN4eckoro npmbopa Ao/KHa OblTb TAKOM Xe Uau Bbille, YeM y annaparta pyyHoro tvna.

3.1.1 ABTOMaTMyecKue BUCKO3UMETPbI CNOCOOHbI MMUTUPOBATL HEKOTOPLIE ONepaymMn meToga ucnbita-
HUA. coKpalas uam ucknyas HeobxoAnMMOCTb PyYHOro BMeLLaTebCTBa Uv nHTepnpetauum. Annapatsl, Ha
KOTOpPbIX ONPefensatoT KuHeMaTUyeckyto BA3KOCTb (DU3NYeCcKMMM cnocobamu, OT/IMYHBIMU OT UCMOMb3YyEMbIX B
HacTosALEeM MeToAe WCMNbITaHWs, He paccMaTpUBatOTCA Kak aBToMaTuyeckme BUCKO3VMETPbI.

3.2 nnoTHocTb (density): Macca Bew,ecTBa Ha eANHNULY 06bema Npu g4aHHol TemnepaType.

3.3 guHamunyeckas BA3KocTb (dynamic viscosity): CoOTHOLIEHME MeXAY NPUIOXEHHbIM HanpsXXeHu-
eM C/iBUra 1 CKOPOCTbI0 CABUra XuUAKoCTK.

3.3.1 370 COOTHOLIEHNE NHOTAA Ha3biBalOT KOIPPULNEHTOM ANHAMUYECKOI BA3KOCTU WK NPOCTO BA3-
KOCTblo. Takum o6pa3om, AuHaMuyeckas BA3KOCTb SABMSETCA MEPOI CONpPOTUBNAEHNS NCTeueHuto nnm gedop-
Mauum XUAKOCTU.

3.3.2 TepMuH «auHamMuyeckas BA3KOCTb» B APYrOM KOHTEKCTE MOXET OblTb MCMO/Mb30BaH AN15 0603Ha-
YeHWA KONTMYeCTBEHHOW XapakTepUCTUKM YaCTOTHO 3aBUCMMOCTH, B KOTOPOIi CKOPOCTb CABUIa U HanpseHne
cABUra UMerT CUHYCOUAANbHYI0 3aBUCUMOCTb OT BPEMEHMW.

3.4 knHemaTmnyeckas BA3kocTh (kinematic viscosity): CoOnNpoTUB/IEHNE TEUEHUIO XUAKOCTU nog Aeii-
CTBMEM CUJIbI TAXECTMW.

3.4.1 [Ina TeyeHus XWAKOCTV Nog AeNCTBMEM CWU/bl TSXECTU B YCNOBUAX AAHHOTO rMapocTaTnyeckoro
[aBneHnsa ruapaBnnyeckunii Hanop XUAKOCTU AO/MKEH GbITb NPONOPLMOHANbHBIM €€ M0THOCTU p.

[ns no6oro BuUCKo3nMeTpa Bpemsi UCTEYEHUS onpefeneHHoro o6bema XUAKOCTM NPsSMOo NponopLmo-
HaNbHO ee KMHeMaTU4ecKow BA3KOCTU V =g /p, rae U — KoadhduumeHT guHaMmn4ecKkon BA3KOCTU.

4 CyuwHoCcTb MeToga

4.1 OnpegensitoT BpeMmsi UCTeUYeHUs onpeAesieHHOro 06bema XUAKOCTU Nnog BO3AeCTBMEM CUMbI TS-
XECTN Yepes Kanuinap KaMbpoBaHHOro BUCKO3MMETPA NPy BOCNPOM3BOAMMOM Harope U CTPOro KOHTPOnpY-
emMoli N n3BecTHoli Temnepatype. KMHemaTu4yeckylo BS3KOCTb HaxoAAaT Kak npou3BefeHue W3MepeHHOro
BPEMEHW NCTEYEHUSI N NOCTOSIHHOM KafIMBpOBKM BUCKO3UMETpa.

Heob6xoavMbl ABa Taknx onpeaesieHns st NonyyYeHust CpeaHero 3HaueHnst KMHeMaTUUYecKoi BA3KOCTU
Kak pesynbTata ee onpegeneHus.

5 3HaueHue n ncnonb3oBaHune

5.1 MHorue HepTeNPoAYKTbl U HEKOTOPbIE HEHE(TAHbIE MaTepuasibl UCMNOb3YOT Kak CMa3oyHble MaTe-
pvasbl. U NpaBubHaa akcnayarauns 060pyA0BaHUS 3aBUCUT OT 3HAUEHMWS BSIBKOCTM MPUMEHSIEMbIX XNAKOC-
Tei.
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Kpome Toro, BS3KOCTb MHOTUX HEITSHbIX TOM/IMB BaXHA A8 UX NPABU/IbHOMO XPaHeHUs, TPAHCMOPTUPO-
BaHWA M YCNOBWIA akcnnyaTauum. Takum o6pasoM, TOHHOe onpegesieHne BA3KOCTW SBAAETCA BaXHbIM ANs
MHOTIMX crneundvkauuii Ha NPoAyKTbI.

6 Annapartypa

6.1 BurcCKO3UMeETpbl. VIcNoNb3ylT TOMIbKO Ka/iMbpoBaHHbIe CTEK/ISAHHbIE KanuinispHble BUCKO3UMETPbI,
CnocobHble N3MepsATb KMHEMATMNYECKYH0 BA3KOCTb B Npejesiax NpPeum3noHHOCTH, Yka3aHHoW B pasgene 17.

6.1.1 B Tabnuue Al.1 npvBeneHbl TUMNbl BUCKO3UMETPOB, OTBeYaLWwnx TpeboaHmam ACTM [ 446 vnn
MCO 3105. Mpu 3TOM AN UCMBITAHUS MOXHO MCNO/b30BaTb HE TO/IbKO BUCKO3UMETPbI, yKa3aHHble B Tabnu-
ue Al.1 (cm. npunoxeHune Al).

6.1.2 ABTOMaTMyeckue BUCKO3UMETPbl. ABTOMaTMYECKNE annapaTtbl MOXHO MCNONb30BaTb Toraa, korga
OHWN MMUTUPYIOT hU3NYECcKMe ycroBus, onepaLmm nam npoLeccol annapaTtoB pyvyHOro Tuna, KOTopblie OHKM 3a-
MeHsI0T. J1lo60i BUCKO3MMETP, YCTPONCTBO ANA U3MEPEHNS N KOHTPO/A TemnepaTtypsbl, 6aHA ¢ KOHTponupye-
MOl TemnepaTypoii unu yCTPOWCTBO AN M3MEPEHUS BPEMEHW, BCTPOEHHble B aBTOMAaTMYeCKMil annapar,
[O/MKHBI 0TBeYaThb cneyuurKaymMm Ha 3TV KOMNOHEHTbI, KaK YCTaHOB/IEHO B HACTOSILLEM pasfene.

[onyckaeTcsa BpemMsa ucteyeHnss meHee 200 c. o4HaKO NpU 3TOM HEO6XOAMMO NPUMEHATHL NONpasBKy Ha
KMHETUYeCKyto aHepruto B cooteeTcTBun ¢ ACTM [ 446 (pasgen 7). NonpaBka Ha KUHETUYECKYI0 IHEPIUI0 He
[OMKHa NpeBblwaTb 3 % N3MepeHHON BSA3KOCTU.

ABTOMaTMyeckme BUCKO3UMETPbI AO/KHBI 061a4aTh CMOCOGHOCTLIO ONpeaensaTb KUHEMATUYECKYIO BA3-
KOCTb aTTeCTOBaHHOro CTaHAapTHOro obpasua B npefenax, yctaHoBNeHHbIX B 9.2.1 n pa3gene 17.

MprumeyaHne — MNpPeUN3MOHHOCTb N OTK/IOHEHNE U3MEPEHUI KMHEMATUYECKOW BSA3KOCTW A/15 BPEMEHU UCTe-

YyeHus meHee 200 ¢ He onpefensanucb. Hen3BecTHO, MOXHO NW NPELU3NOHHOCTb, YCTAaHOBNEHHYIO B pasgene 17. cuutatb
060CHOBAHHOW ANA U3MEPEHUI KMHEMATUYECKOW BA3KOCTU C BpEMEHEM ncTedeHus meHee 200 c.

6.2 [epxatenun BUCKO3MMETPOB. [lepXxatenu BUCKO3UMETPOB WCMONb3YT ANnA obecneyeHns cTporo
BEPTUKAIbHOTO MOIOXEHNSI BUCKO3MMETPOB C OTK/IOHEHNEeM OT BepTUKanu B npegenax I Bo Bcex Hanpassie-
HUSAX, YTOObI BEPXHUI MEHNCK Bbl1 PacnonoXeH HeNOCPeACTBEHHO HaZ HXHUM MEHWUCKOM.

BrckosnmeTpbl, BEPXHWUI MEHUCK KOTOPbIX OTK/IOHAETCA N0 BEPTUKAIN OT HUKHEro MEHWUCKa, AO0/MKHbI
ObITb MOABELLEHbI BEPTUKa/IbHO C OTK/IOHeHMeM He 6onee 0.3° BO Bcex HampaBneHusix (ACTM [ 446 u
MNCO 3105).

6.2.1 Bucko3umeTpbl cnegyeT noMellaTb B 6aHe ¢ NOCTOSHHON TeMnepaTypoli Takum e cnocobom, kak
npu KanMbpoBKe N KaKkyCcTaHOB/IEHO B cepTudmnkate kanmoposkn (ACTM [1 446. Pabouvie MHCTPYKLMX B MPUIo-
xeHnsax Al.A2 n A3). Ansa BuckosmmeTpos c L-Tpybkoii (ACTM [, 446). yaepxnBaembix B BEpTUKaIbHOM M00-
XEeHVWN. BEPTUKaNbHOCTb A0/MKHA OblTb NOATBEPXAEHA NMYyTEM WCMNONb30BaHNA:

1) paepxarens, rapaHTMpyLLEero BepTukasbHOe NofoXeHne Tpyoku L. um

2) oTBeca C Ny3bIpbKOM YPOBHS, YCTAHOB/IEHHOIO Ha CTEPXHE Ha BXoAe B Tpy6Ky L. nnn

3) oTBeca, NOABELIEHHOTO B LeHTpe Tpybku L. nnm

4) ppyrux BHYTPEHHWX NOAAEPXUBAIOLLMX YCTPONCTB, NpeAyCMOTPEHHbIX B 6aHe C NOCTOAHHOW Temne-
partypoii.

6.3 BaHsa c KoHTponMpyemoli TemnepaTypoii. icnonb3yoT 6aHio 4OCTaTOYHOW ry6rHbI C Npo3paYHoii
XNLKOCTbIO, UTOObI B /1060 MOMEHT U3MEPEHMUSI BPEMEHU UCTeUeHNa Nobas YyacTb o6paslia B BUCKO3MMET-
pe HaxoAunacb He MeHee YeM Ha 20 MM HUXe YPOBHSA XUAKOCTU B 6aHe 1 He MeHee YeM Ha 20 MM Hag, [HOM
6aHu.

6.3.1 KoHTponb Temnepatypsl. CnefyeT o6ecneynTb Takoil KOHTPO/Ib 32 TeMnepaTypoii XULKOCTH B
6aHe NS KaX4oW cepumn n3MepeHunii BpeMeHn UCcTeyeHnst, YTobbl B gnanasoHe oT 15 °C got0O X Temne-
patypa cpefibl B 6aHe 0TKNoHsAnach He 60osee yem Ha = 0,02 X OT BbIGpaHHOW TemnepaTypbl N0 BCeR Anu-
He BMUCKO3UMeEeTpa, Mexay NOJIOKEHUAMN KaX[40ro BUCKO3MeTpa U B MecTe pacrnosioxXeHUss TepMomeTpa.
[na Temnepartypbl BHe 3TOro npegena OTK/IOHEHWe OT 3afaHHOli TemnepaTypbl He AO/KHO NpeBblllaTh
+0,05 X.

6.4 YCTpOWCTBO A/s19 u3mMepeHnsa TemnepaTypbl B npegenax ot 0 X go 100 X . Vcnonb3yoT kannbpo-
BaHHble CTEK/SAHHblE XUAKOCTHble TepMOMeTpbl (NpuioxeHue A2) C TOYHOCTbIO MOC/Ee KOPPEKTUPOBKM
10,02 X (nnu BblWwe) Un gpyrue TepmoMeTpryeckne yCTponcTea Takoii xe uim 6onee BbICOKOV TOYHOCTU.

6.4.1 TMpu “cnoib30BaHNN KanMbpoBaHHbLIX CTEKIAHHbLIX XWAKOCTHbIX TEPMOMETPOB PEeKOMeHAyeTcs
ncnonb3oBaTh ABa TepMoMeTpa. NokasaHus ABYyX TEPMOMETPOB A0/IKHbLI COBNagaTtb C TOYHOCTLI0 0.04 X .
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6.4.2 BHe npepgenos Anana3oHa oT 0 CC o 100 aC vMcnonb3yoT KannbpoBaHHble CTEKSAHHbIE XUAKOC-
THble TEPMOMETPbI C TOYHOCTbIO Nocne KoppekTUpoBku i 0,05 °C nnu Beiwe N0 Nboe Apyroe ycTPoicTBO
ANA n3MepeHust Temnepartypbl TAKON e U 6os1ee BbICOKOW TOYHOCTK. MpW NCNoNb30BaHWMM ABYX TEPMOMET-
pOB B OfHOI 1 TOW e 6aHe pacxoxaeHue nx nokasaHuii He f0/MKHO npesbiwats 0,1 eC.

6.4.3 Tpu MCNoNb30BaHNM CTEKNAHHbIX XUAKOCTHbIX TEPMOMETPOB, NPUBEAEHHbIX B Tabnuue A2.1 (npu-
noxexue A2). NPUMEHAIOT yBENNUYNTENbHOE YCTPOWCTBO A5 CUATLIBAHWUA NOKa3aHUii TepMoOMeTpa C TOYHOC-
Tot0 1/5 penenus (Hanpumep 0,01 'C wnm 0.02 °F), uTo6bI 06EcneynTb COOTBETCTBME TpeboBaHUSM K
TemnepaType UCMbITaHWUA 1 BO3MOXHOCTU KOHTPOs TemnepaTypbl (10.1). PekomeHfyeTca nepuognuyecku Bec-
T 3anucb NnokasaHuii TepmomMeTpa (M No6biX NONPaBOK, BHECEHHbLIX B CEPTUMKATLI KaIMGPOBOK ANS TEPMO-
MeTpOB), KOTopas Harisa4HO NoKasbiBaeT COOTBETCTBME TpeboBaHMAM MeToda MCnbiTaHus. 3Ta nHhopmauus
MOXeT 6bITb N0/1€3HOI, 0COGEHHO NPU BbIACHEHUW BO3HUKLLIMX NPOGAEM UM NPUYMH, CBA3AHHBIX C NPOBEPKOL
NPeun3NoHHOCTN UCMbITaHUA.

6.5 Taiimep. Micnonb3ytoT nto60e npucnocobieHme st otcyeTa BpEMEHU € pa3peLlaroLlein cnocobHoc-
Tbto 0,1 C KM Bblle M TOYHOCTLIO B Npegenax = 0,07 % (npunoxeHne A3) Npu YCNOBUW CYUUTBIBAHUS NOKasa-
HW B UHTEPBase Mexay MUHUMasIbHbIMU 1 MakCUMasbHbIMU OXMAAEMbIMU 3HAYEHUSIMU BPEMEHU NCTEUYEHWS.

6.5.1 MOXHO MCMONb30BaTh 3/1EKTPUYECKNE TaliMepbl, €C/IM YacTOTy TOKa KOHTPOMMPYIOT C TOYHOCTbIO
0.05 % vnu Bbiwe. MepeMeHHbIi 31eKTPUYecknii TOK, NOCTyNaloLnii C HEKOTOPbIX 3/1EKTPOCTAHLMIA, KOHTPOIU-
pyloT Nepnoamnyecku, a He HenpepbIBHO. Ecnun Ans nycka anekTpmyeckoro Talimepa Ucnosib3oBaTh Takoii nepe-
MEHHbI TOK, TO MpOBEefeHWe WCMNbITaHU MOXEeT MPVMBECTW K 3HauWTesbHbIM OWWbKam Npu U3mMepeHun
BPEMEHW NCTEeYEeHUs Npu onpeaesneHnn KMHemMaTnyeckon BA3KOCTU.

7 PeaKTusbl U maTtepuansl

7.1 XpomoBasi CMecCb A1 OYUCTKM CTEKNSHHOM NOCY bl UK He coAepXallias Xxpoma KMcnoTa, iBnstoLa-
ACHA CUMbHbIM OKUCAUTENEM.

MpeaynpexaeHne — XpomoBas CMecCb (KMCNoTa) ABNSETCA OnacHbIM A1 340Pp0BbsA BelecTBoM. OHa
TOKCMYHa, ob6nafaeT KaHLeporeHHbIMU CBOMCTBaMU, BbICOKOW KOPPO3MOHHOM aKTMBHOCTBIO M OnacHa npu KOH-
TakTe c opraHuyeckmmm selectsamu. Mpu ee Ncnonb3oBaHUM cnegyeT HOCUTb 3aLlUTHYO Macky, NOTHOCTbIO
3aKpbIBAOLLYIO MU0, W AIMHHYIO 3aLUTHYI0 OAEXAY, BKIYas cneuunanbHole nepyatku. Cnegyet usberatb
BfjbIXaHVsa NapoB. /Icnosib30BaHHY0 XPOMOBYO CMECh (KMCOTY) OCTOPOXHO YTUIM3MPYIOT, T. K. OHa ocTaeTcs
onacHoli. OunuiatLLe pacTBOpbl CUIbHO OKUCASAIOLLEN KACNOTbI, He coAepXallme Xpoma, Takke BbICOKOKOP-
PO3VOHHbI U MOTEHLMANBHO OMacHbl NPU KOHTaKTe C OpraHMYeckMmMy matepmanamu, Ho He cogepxaT Xpoma,
KOTOPBbIA co3gaeT cneundunyeckne npobaemMsl ero yTuamsauum.

7.2 PacTtBOpuTeEnb A8 06pasua, NONHOCTbI0 cMelunBatowmiics ¢ obpasuyom. Nepes ncnonb3oBaHNEM
ero cnegyet npochnnbTPOBATD.

7.2.1 [nsa 6onbluMHCTBA 06Pa3LLOB NOAXOANT HadTa uan neTponeliHbiii acmp. Mpun aHanmM3e octaTou-
HbIX TOMMB MOXeT 6biTb HE06X0AMMa NpeABapuTe/ibHas NPOMbIBKA apoMaTuyeckum pacTBopuTeneM Tuna
Tonyona wnu Keunona Ans yaaneHns acanbToBOro BelyecTsa.

7.3 Ocywatowuii pactBopuTenb. JleTyunii pacTBopuTeb, CMeLLIMBatLLMiics ¢ pacTBoputenem obpas-
ua (7.2) n Bogoii (7.4); nepep UCNOIb30BaHNEM €r0 crieayeT NponIbTPOBATb.

7.3.1 TMogxoAAawmm ocyLlwarwWwmnm pacTBopuTenemM ABAsSeTCS aleToH.

MpeaynpexaeHne — ALETOH Ype3BblYaliHO N1erko BOCM/IaMeHsSEM.

7.4 Bopa, AevOHM3NpOBaHHaA WM AUCTWAMPOBaHHas, oTBevawlas TpeboBaHuaM creuundmkalmm
ACTM [1 1193 nnu knaccy 3 no NCO 3696; nepef nucnonb3oBaHnem ee cnegyet npouabTposathb.

8 CepTMduUUNpOBaHHbIE 3Ta/lOHHbIE CTaHAAPThbl BS3KOCTU

8.1 CepTuduumpoBaHHbie 3TaNOHHbIE CTaHAaPTb! BA3KOCTU JO/MKHBI ObITb CepTUthuMpoBaHbl nabopa-
Topueli, cCOOTBETCTBYIOLW e TpeboBaHnam MCO 17025, uTo ycTaHOBMEHO He3aBUCKUMOW akcnepTusoii. CTak-
[apTbl ANA onpefeneHns BA3KOCTU AO/MKHbI OblTb KannbpoBaHbl MO 3Ta/IOHHbIM BUCKO3MMETPaM COr1acHo
npoueaypam no metogy ucnbitadusa ACTM [, 2162.

8.2 HeonpeaeneHHOCTb CepPTUMLMPOBAHHbIX 3TANOHHbIX CTAHAAPTOB BA3KOCTW A0/KHA ObIThb YKa3aHa
ONS KaX[oro cepTumumpoBaHHOro 3HavyeHns (4oBepuTenbHbI koadduumeHT Kk = 2.95 %). Cm. CO 5725
wnn NIST 1297.
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9 Kanubposka 1 noBepka (Bepudurkaumns)

9.1 BuckosumeTpbl. IcNonb3yloT TONbKO KannbpoBaHHble BUCKO3UMETPbI, TEPMOMETPbI U TaiiMepbl B
COOTBETCTBUU C pasfesiom 6.

9.2 CepTudmuymposaHHblie 3TanoHHble obpasLbl BA3KocTH (Tabnuua Al.2).

YkasaHHble 06pasLbl NCNOMb3YIOT AN KOHTPONA BbINOMIHEHMA NpoLeaypbl M3MepeHuin (McnbiTaHuii) B
na6oparopuu.

9.2.1 Ecnu nsmepeHHas KuHemaTtmyeckast BA3KOCTb BbIXOAUT 3a Npefesbl UHTepsasia AonyCcKkaeMmblX OT-
KNOHEHWIA. BbIYNCNIEHHOTO B COOTBETCTBUM C NPUNOXeHNeM A4 Ans cepTMmMLMPOBAHHOIO 3HaYeHus, cnegyet
nepenpoBepuTb KaXAblil aTan npoueaypbl, BKAYas kannbpoBKy TepMOMETPOB M BUCKO3MMETPOB, A5 BbISB-
NEeHnsA NPUYKHLI pacxoxaeHns. B npunoxeHnn Al npusefeHo noapo6HOe onmcaHne NMeLLNXCs CTaHA4apToB.

MpumeuaHune — Bnpegbigywnx nsgannsax ctaHgapta ACTM [, 445 npumenancsa npegen a 0.35 % o1 ceptu-
PMUMPOBAHHOIO 3Ha4YeHUs. [laHHble, Ha OCHOBE KOTOPbIX yCTaHoB/EeH npegen a 0.35 %. He MOoryT 6bITb NpoBepeHbI. Mpu-
noxexHne A4 npeacrtasnseTr co6oi MHCTPYKUMIO N0 onpefenieHno MHTepsBasia AonyckaemblX OTK/IOHEHWIA. |/|HTepBaJ1
AonycKaeMbIX OTKNOHEHWA coBMellaeT HeonpeneneHHoCTb CepTVId)VIU,VIpOBaHHOI’O 3Ta/IOHHOro cTaHgapTa BA3KOCTU U He-
onpenesieHHOCTb na6opaT0p|/||/|, MCHOﬂbByIOU.[eVI CepTVICbVILl'VIpOBaHHbIVI 3TaNOHHBbIN CTaHOapT BA3KOCTU.

9.2.1.1 B KauyecTBe a/bTEPHATMBbI BbIYUC/IEHUIO MO NPUIOXKEHUIO A4 MOTYT 6bITb UCNONBL30BaHbI NPW-
6/1M3UTE/IbHbIE 3HAYEHUS! UHTEPBA/IOB 0MYCKaeMbIX OTK/IOHEeHWiA, NpuBefeHHble B Tabnuue 1.

9.2.2 OCHOBHbIMU UCTOUYHMKAMU OLIMGOK SIBASIOTCA OCeAaHue 4acTul Nbiv B OTBEPCTUM Kanuispa
BUCKO3MMETPA U HETOYHOCTU MPU U3MEpeHUn Temnepatypbl. XKenatenbHo, UTo6bl NPaBUbHLIA pesynbTar,
Mo/yYEeHHbI HA cTaHAapTHOM 06pasLie Macna, He UCKYaa BEPOSTHOCTY B3aMMOMUCK/TIOYAIOLLENO COYETaHNS
BO3MOXHbIX UCTOUYHVKOB OLIMGKU.

9.3 Kann6poBouHas koHcTaHTa C 3aBMCMT OT rPaBUTALMOHHOTO YCKOPEHWUsl Ha MecTo NpoBeAeHus Ka-
NUGPOBKU. MO3TOMY OHa [l0/1XHa BGbiTh yKazaHa fabopaTopueii, NpoBoAsLLEl KanM6poBKY, BMECTE C MHCTPY-
MEHTa/IbHOM KOHCTaHTOW. Tam, rae rpaBuTaUMOHHOE YCKOpeHue [ oT/udaeTcs 6osee yem Ha 0.1 %,
HEO6X0AMMO BHECTW NONPaBKy B Ka/IMGPOBOUHYIO KOHCTAHTY NO cregytolieit dhopmyre

c2=(2a,) C, O
rae uHAaeKcbl 1 1 2 OTHOCATCA COOTBETCTBEHHO K flabopartopuu, NpoBoasALLel KanmbpoBKy, 1 nadoparopuu,
ﬂpOBOAHLIJ,eI?’I NCNbITaAHUA.

Ta6nuue 1— MNpUBAN3UTENbHbIE 3HAYEHUS UHTEPBASIOB A0MNYCKAEMbIX OTK/IOHEHMI

MpumMmeuyaHune — VIHTepBasbl AONyCKAeMbIX OTK/IOHEHWI Bblnn onpeaeneHsl no ACTM [ 6617. PacueT foky-
MEeHTMPOBaH B uccneposaresnibckom otyete RR:D02—14901>

BSI3KOCTb 3Ta/IOHHOTO BeLLecTsa, vu'it WHTepBan fonyckaemblx OTKIOHEHUi, %
<10 a 0.30
10— 100 a 0.32
100— 1000 + 0,36
1000— 10000 a 0.42
10000— 100000 a 0.54
> 100000 a 0,73

10 O6wasn npouenypa onpeaesieHns KNHeMaTNYeCKOn BA3KOCTM

10.1 YcTtaHaBnMBaKT M NOAAEPXMUBAIOT TeMnepaTypy 6aHn ANs onpefeneHns BA3KOCTU B COOTBET-
CTBWM C TEMMEPATYPOIi UCNbITAHNSA B Npefenax, ykasdaHHblX B 6.3.1. ¢ y4eTOM yCNOBWiA, ONUCaHHBIX B NPUIOXe-
HUM A2. 1 NOMPaBOK, yKa3aHHbIX B cepTudnkaTax kanmbpoBkn TEPMOMETPOB (CBUAETENLCTBAX O NOBEPKE).

10.1.1 TepmomeTpbl cneayeT 3akpenuTb BEPTUKaNbHO NPY TAKOM Xe NOrpyXeHWK, Kak 1 B yCNOBUAX Ka-
NMBPOBKN.

[aHHble HaxoaATcs B dpaiine wrab-kBapTupbl ASTM International n MoryT 6bITb NONyYeHbI NPU 3anpoce nccnepno-
BaTtesibckoro otyeta RR:D02— 1490.
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10.1.2 [ins nony4yeHus Hanbonee TOUYHOW TeMnepaTypbl peKoMeHAyeTCs UCnob30BaTh ABa TEPMOMET-
pa, MeloLWwmx cepTndmkaTbl KanMbpoBkM (CBUAETENbLCTBA 0 noBepke) (6.4).

10.1.3 HabnogeHns 3a nokasaHusamMu TepmomeTpa crnegyeT nNpoBOAMTbL C UCMOJSIb30BaHWEM CUCTEMbI
NIMH3, obecneynBaloLWmX NATUKPATHOE YBE/IMYEHUE, Y OTHOCUTE/IbHOE PacCnOfIOXEHNE INH3 [O/KHO UCKII0-
YyaTb oWwnbKM napanniakca.

10.2 BbI6UpatoT UNCTbIV CYXOi KaNMBPOBaHHbI BUCKO3MMETP, Anana3oH KOTOPOro oxBaTbiBaeT pacyeT-
HYI0 KNHEeMaTNYeCKyHo BA3KOCTb (T.€. Kanunnsapbl 60/1bLWKX AUaMeTPOB A/151 OYeHb BAKUX XNAKOCTEN N Manbix
AvnameTpoB — A9 60nee NOABWXKHbLIX XuaKocTeln). Bpemsa nctevenns f4omkHo 6biTb He meHee 200 ¢ uim 6o-
Nnee anutenbHoe, ykaszaHHoe B ACTM [ 446. Bpemsa ucteueHna meHee 200 c gonyckaeTcs 419 agTomaTmyec-
KMX BUCKO3UMETPOB MPU YC/I0BUU, YTO OHN COOTBETCTBYIOT TpeboBaHusaM 6.1.2.

10.2.1 Cneumndmyeckme ocobeHHOCTV onpeAeseHns N3MEHSIOTCA B 3aBUCHMOCTY OT BblOpaHHbIX pas-
JINYHBIX TUNOB BUCKO3NMETPOB, NepeyuncieHHblx B Tabnuue Al.1. Paboune NHCTPYKUMMN ANS Pa3NYHbIX TUNOB
BUCKO3MMeTPOB npusefeHsl B ACTM [l 446.

10.2.2 TMpu Temnepartype UCMNbITAHUA HUXE TOUYKU POCHI 3aMOHAIT BUCKO3ZUMETP 0ObIYHBIM CNOCOGOM,
Kak ykazaHo B 11.1. Bo nsbexaHue KOHAEHcauun Wnn 3amep3aHuns Bnary Ha CTeHKax kanuanspa 3anosiHawT
pabounii kanunnap n N3IMepuTenbHbI pesepByap UCMbITYeMbIM 06pa3L,oM, 3aKpbiBalOT TPYOKM PE3UHOBLIMMK
npobkamu, 4To6bI yaepXxaTb Ha MecTe UCNbITyeMblli o6pasel, 1 ycTaHaBnMBaloT BUCKO3UMeTp B 6aHe. Mocne
3TOro AalT BUCKO3MMETPY AOCTUYL TemnepaTypbl 6aHn 1 BbIHUMAKOT NPo6ku. Mpu onpegeneHnn BA3KOCTH
PY4HbIM CNOCOGOM He criegyeT UCNo/b30BaTh BUCKO3UMETPbI, KOTOPbIE HEMb3S BbIHYTb M3 6aHW C NOCTOSHHO
TemnepaTypoi Ana 3arpy3ku nopuuy obpasua.

10.2.2.1 PaspelueHo (HO He 0653aTefnibHO TpebyeTcs) UCMONb30BaHNE HEMNIOTHO 3an0/IHEHHbIX afCcop-
6EHTOM OCYyLLINTENbHbIX TPYBOK, NPUCOEAMHEHHbIX K OTKPbITLIM KOHLAM BUCKO3MMeTpa. Vcnonb3yemble ocy-
LuMTenNbHble TPY6KM He AO/MKHbI NPeNsaTCTBOBAaTbL UCTeuYeHnio o6pasLia nog AeicTBMeM AaBeHNs, BO3HUKLLETO
B BUCKO3VMeETpe.

10.2.3 BMCKO3UMETPbI, NPUMEHSIeMble A1 CUIMKOHOBBIX XUAKOCTel, (DTOPYr1eposoB v APYruxX Xua-
KOCTeil, TPyAHO yAansiemMbix C MOMOLLbI0 MOKLLNX CPeACTB, CiefyeT UCN0/b30BaTh A1 paboTbl TONLKO € 3TH-
MW XWUAKOCTAMMW, UCKIOYas cTagunio ux kannbposku. KanmbposKy Takmx BUCKO3MMETPOB CriedyeT NPOBOAUTb
yacto. PacTBopuTenu nocsie NPoOMbIBKM 3TUX BUCKO3MMETPOB He/b3A MCNOMb30BaTh A/ NPOMbIBKA APYTUX
BMCKO3VMETPOB.

11 OnpepgeneHue BA3KOCTU MPO3payHbIX XULKOCTENR

111  3anosHSAT BUCKO3MMETP CNOCOOG0M, COOTBETCTBYIOLLMM €ro KOHCTPYKLMKW, NpuYem aTa onepauus
[O/MKHa COOTBETCTBOBATL TOM, KOTOPYIO MCMOMbL3YIOT Npu ero kanubposke. Ecnv npegnonaratoT nam n3sec-
THO, YTO 0b6pa3seL, COAEPXMNT BOMIOKHA WM TBEPAble YacTuLbl, TO ero ouNbTPYIOT Nepes uan Bo BpemMs 3anon-
HeHusA Yepes punbTp nopuctocTbio 75 Mkm (ACTM [ 446).

MpumeyaHune — [19 MUHUMA3ALUN BO3MOXKHOCTU CKOMJIEHUS YACTULL, MPOXOAALLNX YEPE3 (PUNLTP, PEKOMEH-
[yeTcsl COXPaHsATb MAHUMANbHbIN NPOMEXYTOK BpeMeHU Mexay (hunbTpaunein 1 arpy3koi.

11.1.1 Twnbl BUCKO3MMETPOB, MCMONb3YEMbIX /1 NPO3PaYHbIX XUAKOCTEN, NpuBeeHbl B Tabnuue Al.1,
T"nbl A n B.

11.1.2 [ilna npoAyKToB, NOBEAEHUE KOTOPbLIX HANMOMUHAET refb, onpeaesieHne BA3KOCTU NPoBOAAT Nnpu
[0CTaTOYHO BbICOKMX TeMNepaTypax, obecneynsaroLLmx CBO60AHOE NCTEUYEHNE XULKOCTH, YTO NO3BOAET MNO-
Nly4nTb OAUHAKOBbIE pe3y ibTaTbl HA BUCKO3MMETPAaxX C Kanuaaspamu pasHbixX AramMeTpos.

11.1.3 Bucko3umeTpbl C 06pa3LoM BbifepXnBaloT B 6aHe [0 AOCTWXEHUA TemnepaTypbl UCMbITaHWA.

Ecnn ogHa 1 Ta e 6aHa Ucnonb3yetcs AN HECKONbKUX BUCKO3MMETPOB, HENb3A MOrpyXatb WX BbIHUMATb
OAVH BUCKO3MMETP U3 6aHW B nepuog, Korga Apyroin Ucnonb3yoT ANS onpefeneHns BpeMeH UCTeveHus.

11.1.4 Tak kak nepuof BblAepXnBaHus B 6aHe pasnnyueH 415 pasHblX BUCKO3MMETPOB, 3HAYEHWUI KuHe-
MaTtuyeckoli BA3KOCTM 1 TeMnepatyp, To creAyeT onpefenutb Tpebyemoe BpeMs fLOCTUXKEHNUA TeMnepaTypHo-
ro paBHOBECUS OMbITHLIM NyTEM.

11.14.1 Kak npaBunio, ocTatouHbIM aABNseTcsa nepuod speMeHn 30 MUH. 3a UCK/TIOYEeHNEM cryvyaes
onpefeneHns BbICOKMX 3HAUYEHWUIA KMHEMATUYECKON BSA3KOCTU.

11.1.5 B cnyuae, rae aToro TpebyeT KOHCTPYKUMS BUCKO3UMETPaA, AOBOAAT 06beM obpasua 40 MeTKu
nocne AOCTMXEHNSA 06pa3L oM TemnepaTypHOro paBHOBECUSI.

11.2 Mcnonb3yloT BcackiBaHne (ecnv npoba He COAEePXMUT NIeTYUYMX KOMMNOHEHTOB) UM AaBMeHNe, YToObI
OTperynnpoBaTtb ypoBeHb 06pasLia B Kanuinspe BUCKO3MMETPa NPYMEPHO Ha 7 MM BbiLLEe NepPBOV BPEMEHHOM

7
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METKU UIN OPYroi BeNNUMHbI, yka3aHHON B paboyeil MHCTPYKUMKU BUCKO3UMeTpa. s CBOGOAHO BbiTEKaloLel
yepes Kanunnsap XugKocTv onpefensioT Bpems, Heobxoanmoe AN nepemeLLeHnss MeHnucka ot nepsoi Jo BTO-
poii 0TMETKM ¢ TouHoCTbio 0,1 c. EC/in 3TO BPeMsI NCTEUYEHNS MeHblUe yKkazaHHoro MuHumyma (10.2), cnepyet
Bbl6paTbh BUCKO3UMETP C KanuaisapoM MeHbLIero gnameTpa 1 NOBTOPUTL AaHHY0 npoueaypy.

11.2.1 TMoBsTOpAT Npoueaypy no 11.2, npoBoas BTOpPOe n3mepeHue. 3anncbiBatoT pesysbTar.

11.2.2 o ABYM M3MEPEHNSAM BPEMEHU NCTEYEHUS BbIYUCASAIOT ABa 3HAYEeHUs onpeaensemoi KuHema-
TUYECKOW BA3KOCTU.

11.2.3 Ecnn ABa 3Ha4YeHUs KMHEMaTW4eckol BA3KOCTWU, paccyuTaHHble MO0 U3MEPEeHHbIM 3HaYeHUsM
BPEMEHV UCTEYEHNs, BXOAAT B Npefesibl yCTAHOBIEHHOIO AN1S NPOAYKTa 3HayeHus onpegensemoctu (17.1.1),
TO B pacyeTe ¥ 3anncu KNHeMaTU4YecKoli BA3KOCTU UCMONb3YOT cpefHeapugMeTnyeckoe 3HaveHmne. 3anncbl-
BaloT pe3ynbTar onpefeneHnsa KMHemaTnyeckol BaskocTu. Ecnun pesynbtatbl onpegeneHnsa KnHemMaTuyeckoi
BA3KOCTU He BXOJAT B YCTAHOBJ/IEHHbIE NpPeesibl onpeaesiaemMocTy, To. NpeaBapuTesibHO OUYUCTUB U BbICYLLNB
BMCKO3MMETP ¥ npochunbTposas obpasel, (Npu HeobxogumocTn — cM. 11.1), NoBTOPSAIOT UCMbITaHWe A0 Tex
nop, Moka BblYMC/SEMblE 3HAYEHWA onpefenseMoil KMHeMaTM4yeckon BA3KOCTUM He ByAyT COOTBETCTBOBATbL
YCTAHOBJIEHHbIM 3HAYEHUAM OnpeaesiaemMocTy.

11.2.4 Ecnu npupoga obpasua, TemnepaTtypa win u To. 1 pyroe He npueegeHsl B 17.1.1, To agnsa remne-
patyp oT 15 5C o 100 °C ucnonb3ylwT B KayecTse OLLEHOYHOro 3HayeHue onpegensemoctn 0.20 % un
0,35 % — ans temnepartyp, BbIXOAALWMX 38 3TW Npefesibl.

12 OnpepaeneHune BA3KOCTM HEMPO3PaAUHbIX XUAKOCTel

12.1 [NnA OYMLLEHHbIX NapoM UWANHAPOBLIX Maces, TEMHbIX CMa30UYHbIX Macesn U3MepeHnsa nNpoBoaAT
no 12.3 ¢ ucnonb3oBaHnem onpefeneHHoro KoamyecTsa npeacrasuTelbHoro obpasua. Ha knHematnyeckyo
BA3KOCTb OCTATOUYHbIX HEPTAHBIX Macen u NoA06HbLIX NapatUHUCTLIX NPOAYKTOB MOTYT OKa3biBaTb BAUSAHUE
npeawecTsyLlne TepMUYECKMe MpPOoLecchl; Heo6X0AMMO BbIMOMHUTL npouedypbl no 12.1.1 — 12.2.2,
KOTOpble MUHUMU3NPYIOT 3TOT hakTop.

12.1.1 OG6bIYHO ANA HENPO3PAYHbIX XUAKOCTEN UCMOMNb3YIOT BUCKO3UMETPbI C 06paTHbIM NOTOKOM, ne-
peuncneHHole B Tabnuue Al.1. Tun C.

12.1.2 HarpeBaloT nepBoHayasbHbIii KOHTEliHep ¢ 06pa3L0oM B CyLIMILHOM Likady nNpu Temneparype
(60 i 2) °C B TeueHue 1u.

12.1.3 TwaTenbHO nepemMelunsatoT obpasel, NOAXOAALMM CTEPXHEM AOCTATOUYHOW A/INHbLI, KOTOPbIV
[OCTaeT 0 AHa KoHTelHepa. MpofomkaloT nepemMeLlrBaHue 4o Tex nop, noka ocafok nnu napadviH He nepe-
CTaHyT NpuannaTb K CTEPXHIO.

12.1.4 TI0BTOPHO NNIOTHO 3aKPbIBAIOT KOHTEHEP U 9HEPTMYHO BCTPAXMBAIOT B TeHeHne 1 MUH 10 NOJSTHO-
ro nepemMeLunBaHuns.

12.1.4.1 Ans obecneyeHus TwaTeNbHOro nepemMeLlnBaHusa 06pasLoB C BbICOKUM CoAepXaHuem napa-
hVHOB 1M BICOKOBA3KNX Macen MoXeT noTpebosBaTbCsi HarpeBaHue 4,0 Temnepatypbl Bbiwe 60 CC. O6pasel,
[O/KEH OblTb 4OCTATOYHO TEKYUUM ANSA 06NeryeHus nepemMeLllnBaHna N BCTPAXMBaHUS.

12.2 HemepneHHo nocne 3aBeplueHus npoueayp no 12.1.4 HanvsaloT o6pasel, B CTEKSAHHYIO KONGy
BMeCTUMOCTbI0 100 cM3B KonMuecTBe, 0CTaTOYHOM 415 3arno/IHEHNA ABYX BUCKO3UMETPOB, U 3aKpbiBatoT He-
NI0THO NPOGKOIA.

12.2.1 MMorpyxatoT kKonby B 6aHI0 C KuNsLein Bogoi Ha 30 MUH.

MpeaynpexgeHne — OCTOPOXHO! MOXeT NPoM30ITH CUbHbIV BbIGPOC, KOrAa Henpo3payHble Xnakoc-
. coAepxaline 60/bLIOe KOIMYECTBO BObl, HAarpeBaroT [0 BbICOKUX TemnepaTyp.

12.2.2 BblHMMAalOT K0N6y 13 6aHu, NIOTHO 3aKpbiBaOT NPOOKONA M BCTPSAXMBaAOT B TeyeHune 60 c.

12.3 TpebyeTcs BbINOMHNUTL ABa ONpeAeneHns KnHeMaTYeckol BA3KOCTU NCNbITyemoro obpasua. Ans
TeX BUCKO3MMETPOB, KOTOPbIe TPEBYIOT BbINOTHEHUSI NOTHOW OUYMCTKM NOC/IE KaXA0ro U3MepeHns BpeMeHN 1c-
TeyeHns. Heob6xoANMO NCNONb30BaThb ABa BMCKO3MMETpa. BuckosnmeTp, B KOTOPOM 63 OUUNCTKU MOXHO Bbl-
NOMHWTb MOBTOPHOE OMpefeneHne BpPeMeHN UCTeYeHUs, MOXeT ObiTb MCMONb30BaH ANA ABYX W3MepeHuit
BPEMEHN UCTeYEeHNA 1 pacyeTa KMHeMaTnyecKoi BA3KOCTY.

3anonHAaI0T ABa BUCKO3MMETPa B COOTBETCTBMMU C KOHCTPYKUMel. Hanpumep, 419 BUCKO3MMETPOB C No-
nepeynHoit unn Bucko3mmeTpos BS ¢ U-o6pasHoli Tpy6Koi A5t Henpo3payHbIX XuaKocTel ounbTpyoT obpa-
3el, yepes YuUILTP C AuameTpoM nop 75 MKM, 3anosiHASA ABa BUCKO3UMETpPA, 3apaHee NoMelLLeHHbIX B 6aHio.
[lns npeaBapuTenbHO HarpeTbix 06pa3LoB NPUMEHSIIOT NpeBapuTesIbHO HarpeTble PUNbTPLI 4718 NpejoTepa-
LleHuns koarynsauumn obpasua Bo Bpems hunbTposBaHus.
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12.3.1 BMCKO3MMETPbI, 3aN0HAEMbIE UCTbITYEMON XUAKOCTbIO, Nepes NnomeLleHrem ux B 6aHto, cneay-
eT npeABapuTesIbHO HarpeThb B CYLUW/IbHOM LUKady 40 3anoiHeHns nx o6pasuom. 3To Heo6Xo4MMO, 4TO6bI 06-
pasel, He oxnaxaasiCsa HUXe TeMnepaTtypbl UCMbITAHUSA.

12.3.2 Yepes 10 MuH perynupyoT 06bem obpasua (Tam. rae 3To TpebyeTcs B COOTBETCTBUM C KOHCTPYK-
uueli BUCKO3UMETPA), Kak ykaszaHo B cneundmkauum Ha Buckosnumetpol (ACTM [, 446).

12.3.3 3anosiHeHHbIM BUCKO3MMETpaM AatoT AOCTMYb TeMnepatypbl ucnbitaHusa (12.3.1). Korga ogny
6aH0 UCNOMb3YIOT /11 HECKOJIbKMX BUCKO3MMETPOB, TO B Mepuof onpegeneHns BpeMeHn UCTeYEHUss B O4HOM
13 BNCKO3UMETPOB He [0MyCKaeTCs BbIHUMATb WX NOTpYXaTtb B 6aHI0 4pYroli BUCKO3UMETP.

12.4 B nepuog cBO60OAHOIO UcTevyeHnss obpasua M3mMepsloT Bpemsi, Heobxoaumoe A5 NepeMeLLeHns
YPOBHS XXUAKOCTU OT NEPBOV METKM A0 BTOPOiA, C TOYHOCTbIO 0.1 . 3anucbiBaloT pesynbTar U3MepeHus.

12.4.1 B TOM cny4yae, ecnv 06pasubl TpebyoT NnpeaBapuTenbHOro HarpesaHus (12.1—12.2.1), Heobxo-
OMMO 3aKOHUYUTb onpejesieHne B Te4YeHne 04HOro yaca nocsie okoH4aHus npoueaypsl no 12.2.2. 3anucbisaloT
n3mMepeHHoe BpeMs UCTeYeHUs.

12.5 Mo KkaxAoMy W3MEPEHHOMY BPEMEHW WCTEYeHUs PacCcuUTLIBAOT KMHEeMaTUYecKyl BA3KOCTb V
(Mm~/c).

12.5.1 NS oCTaTOYHbIX XUAKUX TONMB, €CNUN ABa ONpeAeNeHns KMHeMaTU4Yeckoli BA3KOCTMW, BbIYMC/IEH-
Hble N0 N3MEPEHHbIM 3HAYEeHNAM BPEMEHUN UCTEYEHUSA, COrNacyoTcs ¢ yCTaHOB/IEHHbIMY NoKasaTensMu onpe-
densemoctn (17.1.1), paccunTbiBalOT cpefHeapudMeTVHeckoe 3HayYeHWe pesynbTaToB onpefesneHns
KMHEMaTMYecKol BA3KOCTU. 3anucbiBaloT pesynbTarT.

Ecnn paccunTaHHble 3HAYeHWA KMHEMaTUYeCKUX BA3KOCTEl He cornacyloTcs, NOBTOPSIOT M3MepeHus
BPEMEHW NCTeYeHNA nocse TLaTesIbHOW OUNCTKM U CYLLKM BUCKO3MMETPOB 1 hunbTpaunm obpasua. Ecav npu-
poja obpasua wam Temnepartypa, Wav 1 To. 1 Apyroe He nepeuncneHsl B 17.1.1. To 4NA 3HaYeHnii Temneparty-
pbl oT 15 °C go 100 °C 1Mcnonb3yloT B KayecTse oLeHKn onpegensaemoctu 1,0 %, anga temneparyp BHe 3T0ro
npegena —1.5 %. Heo6x0A4MMO yunTbiBaTh, YTO NOJOOHBIE MPOAYKTLI MOTYT 6bITh HEHBIOTOHOBCKMMM XUNAKOC-
TAMU W MOFYT cofepxaTb TBepAble BellecTBa, KOTOpble MOryT BbliNajaTb M3 MCMbITyemMoro obpasua npu
N3MepeHNn BpeMEHN UCTEYEHUS.

13 OuucTtka BUCKO3UMETpA

13.1 Mexpy nocnegoBaTefibHbIMW OMNpefeneHnsaMN KMHEMATUYECKON BA3KOCTU creAyeT TuiaTenbHo
OYNCTUTb BMUCKO3MMETP NyTEM MHOTOKPATHOrO MPOMbIBAHWA COOTBETCTBYIOLWMM pacTBOpUTENEM, NOTHOCTLIO
cMelLMBatLWmMmMes ¢ obpasLom, 3aTem ocywawwmm pactsoputenem (7.3). BbicywmsaloT Tpybky, nponyckas
cnabblit NOTOK NPOUILTPOBAHHOIO CyXOr0 BO34yXa B TEUEHWe ABYX MUHYT WX Moka He GyayT yfaneHbl
nocnegHue cneapl pactsoputens.

Meprognyeckn ounLaloT BUCKO3MMETP ovnLiarwmm pactsopom (Mpeaynpexgenne — Cum. 7.1) B Te-
YeHMe HeCKO/IbKMX YacoB [/18 YAa/leHNs 0CTaTOYHbIX CNef0B OPraHNYecKuX OT/IOKEHWIA, TLaTelbHO NPOMbI-
BaloT BOAON (7.4) n ocywatwlwmm pactsoputenem (7.3) u cywaT NpodnIbTPOBAHHLIM CYXUM BO3A4YXOM WAu
BakyymMoM. HeopraHuyeckne OTN0XEHUS yaanaoT, obpabaTbiBas CONAHON KNCNOTON nepes npoMbIBKOWA 04m-
LialLLen KNCcnoToi, ocobeHHo ecnv npegnonaraeTcs NpUCyTCTBUE conein bapus.

MpeapynpexaeHne — He pekomMeHAyeTcA MCNOMb30BaTb AN OYUCTKM LLENOYHbIE PacTBOPbI, T. K. 3TO
MOXET NPUBECTU K U3MEHEHMNIO Ka/IMBPOBOYHBIX XapakTepucTuk BUCKO3MMeTpa.

14 PacueTbl

14.1 Pe3synbTaT Kaxgoro onpeaeneHns 3HayeHnss KNHemMaTtu4eckol BA3KOCTM V, 1 V2 paccyuTbiBalOT Mo
N3MepeHHOMyY BpemeHu ucteyenus I, n t2 n KoHcTaHTe Brckosumetpa C no hopmyne

v,2=< 42, )

rae v, 2— onpegensieMas KnHeMatTnyeckas BA3KOCTb V, WK V2 COOTBETCTBEHHO, MMZ(C;
C — KOHCTaHTa KaIMbpoBKM BMCKO3MMeETpa. Mm2c2;
/, 2— cpefHee Bpems UcTevyeHns obpasua t, uam /2 CooTBETCTBEHHO, C.
PaccunTbiBaloT pe3ynbTaT onpefeneHns 3HauyeHss KNHeMaTU4eckoi BA3KOCTY V kak cpefjHee oT Vv, 1 v2
(11.2.3 1 125.1).
14.2 AuHamuyeckyto BA3KOCTb I) paCCUMUTLIBAIOT HA OCHOBAHMW PAaCCUNTAHHON KNHEeMaTUYeCKoW BA3KOC-
TW V 11 NJIOTHOCTK p No dhopmyse
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n=vp 10 3, 3)

rae Il — avHamuyeckas BA3KOCTb. MMa c;
V — KMHemaTtuuyeckasi BA3KOCTb. MMZC;
P — NAOTHOCTb, KI/M3, onpefensoT npy TOl Xe Temnepartype, 4To U Npu onpeAeneHnun KMHeMaTn4eckon
BA3KOCTU.
14.2.1 MnoTHOCTb 06pasua MOXeT ObiTb ONpeAesieHa Npu Temnepatype U3MepPeHnUs KUHeMaTn4eckoi
BA3KOCTW OAHUM M3 NOAXOAALMX MeToAoB, Hanpumep. ACTM [, 1217. ACTM [, 1480 nnn ACTM [ 1481.

15 3anucb pesynbTtaToB

15.1 3anucbiBaloT pesynbTaTbl UCNbITAHUA KMHEeMaTU4YecKomn nim ,qVIHaMVI‘-IeCKOI?I BA3KOCTW Un oba 3Ha-
yeHua oo quBepToﬁ 3Haqau.|,el7| Ll,l/lq:)pbl C O4HOBpPEMEHHbIM yKasaHnem temMnepartypbl NCNbITAHUA.

16 MpoTOKON MCNbITAHWIA

16.1 B NpOTOKON UCMbITAHWUIA BKIHOYAKT C/eAYOLLYH0 MHOPMAaLMio:

16.1.1 Tun u ngeHTudrkaumo UcnbiTyemoro obpasua.

16.1.2 CcblfiKy Ha HaCTOSLWNIA MeTOA, UCNbITaHNSA UM COOTBETCTBYIOLWNIA MeXAyHapOoaHbI cTaH4apT.
16.1.3 PesynbTathbl ucnoitaHusa (pasgen 15).

16.1.4 /lto60e OTK/IOHEHWe OT NpoLieAypbl, ONUCAHHON B HACTOALLEM CTaHAapTe.

16.1.5 [aTy ucnbiTaHus.

16.1.6 HaumeHOBaHuWe U afpec UcnbiTaTeNbHOW nabopaTopuu.

17 MpeynsnoHHOCTb

17.1 CpaBHeHVe onpefAesieHHbIX 3Ha4YeHN

17.1.1 OnpegensemocTtb d

PacxoxpaeHne mexay pesynbTataMmu (3HaYeHUsIMU) NOC/eA0BaTe NbHbIX ONpeAeneHunid, Nony4YeHHbIMM
OfHUM 1 TeM e onepaTopoM B OAHON W TOV xe nabopaTtopumn Ha O4HOM ¥ TOM Xe 060pyoBaHUmN 418 cepun
N3MEPEHN, NPUBOAALLMX K NOYUYEHWNIO eAVHUYHOIO pe3y/ibTata Npu HOPMasIbHOM W NMPaBUIbHOM NpUMeHe-
HUN MeToAa MCMbITaHWii B TeYeHUE AINTENbHOIO BPEMEHW UCTbITaHWUI, MOXEeT NpeBbIlaTh yKa3aHHble 3Have-
HVA TOMIbKO B OIHOM Crlyyae U3 ABajuartu:

BasoBble macna npn 40 X n 100 X 0.0020y (0.20 %)
TosapHble macna npu 40 X un 100 X 0,001 3y (0.13%)
ToBapHble macna npu 150 X 0,015y (1.5%)
HedTaHble napadmHbl npy 100 X 0,0080y (0.80 %)
OcTaTouHble xugkune tonausa npyu 80 X un 100 X 0.011 (y* 8)

OcTaTtouHble xuakue tonavsa npu 50 X 0,017y

Mpucaaku npm 100 X 0.0006y11

lasoiinu npu 40 X 0,0013(y ¢ 1)

PeaktusHble Tonauea npu MuHyc 20 X 0,0018y (0.18%),

rae y — cpejHee 3HayeHue cpaBHVBaeMbIX pe3ynbTaToB.

17.2 CpaBHeHue pe3ynbTaToB

17.2.1 NMoBTopsieMOCTb (CXOAUMOCTL) T

PacxoxaeHne mexay nocnefoBaTesibHbIMU pe3ybTaTaMun UCTbITaHWi, Noay4YeHHbIMU OAHUM onepaTo-
pom B 04HOI nabopaTopun Ha O4HOM annapare nNpy NOCTOAHHbIX Pa6o4YnX YCNOBUSAX HA UAEHTUYHOM UCTbITYe-
MOM MaTepuane B TeYeHWe ANTENIbHOro BPEMEeHW MpV HOPMaslbHOM W NPaBU/IbHOM BbINMO/IHEHUM MeTofa
UCNbITAHWA, MOXET NpeBbIWaTh YKa3aHHble HUXKEe 3HAYEHWUS TOSIbKO B OLHOM cfyyae 13 gsaguaTu:

Basosble macna npn 40 X 1 100 X 0,0011x (0.11 o)
ToBapHble macna npu 40 X wn 100 X 0,0026x (0.26 o)
TosapHble macna npu 150 X 0,0056x (0.56 9p)
HedtaHble napaduHbl npy 100 X 0.0141X'-2

OcTartoyHble xugkue Tonausa npy 80 X u 100 X 0,013 (x +8)

OctaTouHble macna npu 50 X 0,015x (1.5%)
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Mpucagkm npu 100 °C 0.00192xm
lazoiinu npm 40 °C 0.0043 (x + 1)
PeakTuBHble TonAmBa npu muHyc 20 BC 0.007x (0,7 %),

rge X — cpeaHee 3HavyeHue cpaBHMBaeMbIX pe3ynbTaToB.

17.2.2 Bocnpou3soanmocTb 5P

PacxoxgeHve Mexay ABYyMS € JUHUYHBIMW 1 HE3aBUCUMbIMU pe3ysibTaTtaMn UCNbITaHWUiA, NoyUYeHHbIMY
pasHbIMY onepaTopamu, paboTalLumy B pasHbix 1abopaTtopusix, Ha HOMUHaIbHO O4MHAKOBOM UCMbITYEMOM
martepuvasie npyu HopManbHOM U NPaBWUIbHOM BbINO/IHEHUM MeToAa UCMbITAHUS B TEeYEeHUe AIUTENbHOTO Bpe-
MEHW. MOXET NpeBbIWaTh yKkasaHHble HUXe 3HauYeHWs TONbKO B OAHOM c/lyyae u3 ABajuatu:

Ba3sosble macna npu 40 °C n 100 eC 0.0065x (0.65 %)
ToBapHble Mmacna npu 40 °C n 100 °C 0.0076x (0.76 %)
TosapHble macna npu 150 °C 0.018x (1.8%)

HedTaHble napadmHbl npu 100 °C 0.0366x 2

OcrartoyHble xuakue tonamsa npn 80 X n 100 °C 0.04 (x +8)

OcTaTouHble macna npu 50 °C 0.074x (7.4 %)

Mpucagkm npu 100 °C 0.00862x 1

laszoiinu npu 40 X 0.0082 (x+ 1)

PeakTtvBHble TonmMBa npu muHyc 20 X 0.019x (1.9%).

rae X — cpefiHee 3HayeHne cpaBHUBaEMbIX pPe3y/bTaToB.

17.3 MNpeunsmoHHOCTb MeToAa A/151 0TpaboTaHHbIX Maces He onpeaensaacb, HO MOXHO NPeANo0XUTb,
4YTO OHa ByfeT Xyxe, YeM NPeLn3NOHHOCTL MeToAa, YCTaHOBIEHHASA NPU UCMbITAHUN TOBAPHbLIX Macen. M3-3a
60/1bLIOro pasHoobpasnsa oTpaboTaHHbIX Macen He CylecTByeT BO3MOXHOCTW YCTAHOBUTb NPEeLU3NOHHOCTb
mMeToAa A1 oTpaboTaHHbIX Macers.

17.4 inA ocobblx aBTOMATUYECKUX BUCKO3VMETPOB MPeLn3noHHOCTL He onpegeneHa. OgHako 6bin npo-
Be/leH aHaIn3 WMPOKOro Habopa AaHHbIX, NONYYEeHHbIX Ha BUCKO3MMEeTpax Kak aBTOMaTUYeCKuX, Tak v py4yHoro
TMna, B TemnepartypHbix npegenax ot 40 °C go 100 sC. Bocnpon3BoAnMOCTb A8 AaHHbIX aBTOMaTUUYECKNX
BVCKO3VIMETPOB HE UMEET CTATUCTUYECKN 3HAYMMOTrO OT/INYMA OT BOCMPOU3BOANMOCTY A1 AaHHbIX BUCKO3N-
MEeTpOB PY4YHOro Tuna. Takke Nokas3aHO OTCYTCTBME OTK/IOHEHUS (CMeLLEeHWUs) onpefesieHHbIX faHHbIX npu
CpaBHEeHUN C faHHbIMU BUCKO3MMETPOB PY4HOro Tuna.
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MpunoxeHus
(o6a3aTenbHbIe)

Al Tunbl BUCKO3UMETPOB M CEPTUPULNPOBAHHbIE 3TaNIOHHbIE CTaHA4apPThl BA3KOCTU
Al.1 Twnbl BUCKO3VMETPOB
Al1.1.1 BTabnuue Al.1 npuBefeHbl OCHOBHbIE TUMbI KANUANSAPHbIX BUCKO3MMETPOB, NPUMEHSAEMbIX AN onpejaene-
HWSi BA3KOCTU HedTenpofykToB. COOTBETCTBYHOLLME XapakTepuCTUKUM W WHCTPYKUMW MO 3KcnayaTauuu npuBedeHbl B
ACTM [] 446.

Ta6nuya Al.l — Tunbl BUCKO3MMETPOB

HanmeHoBaHne BUCKO3MMETpa Mpeaen n3MepeHnst KMHEMAaTUYECKOW 0513KOCTW'. bIM' IC

A BuckosnmeTpbl Tuna OctBanbga (Ostwald) 4na npo3pauHbiX XuUAKoCTe

KaHHOH-®eHcke 06bluHbIl (Cannon-Fenske rutine*») 0.5 — 20000
LlainTtdyke (Zeitfuchs) 0.6 — 3000
BS/U-Tpy6ka*1 0.9— 10000
BSi'U/M-MWUHNATIOPHBI 0.2— 100
SIL> 0.6— 10000
KaHHOH-MaHHuHT nonymukpo (Cannon-Manmng 3emi-micro) 0.4 — 20000
Munkesuu (Pinkevitch)*1 0.6— 17000

B BMCKO3MMETPbI C BUCAUYMM YPOBHEM AJIsi NPO3PAYHBIX XNUAKOCTENR

BS/IP/SL2» 3.5— 100000
BS/IP/SL <S> 1.05 — 10000
BS/IP/MSL 0.6 — 3000
Y66enoge (Ubbelohde)*» 0.3— 100000
duTyuCumoHc (Fil2Simons) 0.6— 1200
ATnaHTuK (Atlantic)*' 0.75 — 5000
KaHHOH-Y66enoge (A)(Cannon-Ubbelohde) (A). KaHoH Y66e-

nope c pasbasneHnem*! (B) (Cannon (Ubbelohde dilution*») (B) 0.5— 100000
KaHoH-Y66enoge nonymukpo (Cannon-Ubbelobde semi-

mtcro) 0.4 — 20000

C BI/ICKOBVIMeprI Cc OﬁpaTHbIM NMOTOKOM A4 NPOo3payHblX U HENPO3PAaYHbIX )KVI,D'KOCTGVI

KaHHOH-®eHcKe A5 HenpospauHbix Xwuakocteid (Cannon-

Fenske opaque) 0.4 — 20000
LlaiiTdpykc ¢ nepekpewwmBawowmumncs Tpybkammn (Zeitfuchs

cross-arm) 0.6— 100000
BS/IP/RE ¢ U-06pa3Hoii Tpybkoii ¢ obpaTHbIM UCTeYeHnem

(BS/IP/RE U-tube reverse-flow) 0.6 — 300000
NaHy-UaiTtdyke ¢ obpaTHbIM ucTedeHnem (Lantz-Zeitfuchs

type reverse-flow) 60— 100000

"O NS KaxX4oro Avana3oHa KMHemaTM4eckol BSI3KOCTW TpebyeTcsi NpUMEHEeHVe psifja BUCKO3MMeTpoB Bo m3bexa-
HVe Heo6X0AVMOCTMN BBEAEHVSA NOMPaBK/ Ha KWHETUYECKYI0 SHEPTMI0 3TV BUCKO3UMETPbI paccymTaHbl Ha BpeMs ucteve-
HusA 6onee 200 c. 3a UCKNOYEHMEM CllyYaeB, yka3aHHbix B ACTM [, 446.

*'B KaXoW U3 aTUX cepunii (BUCKO3MMETPOB) MUHNMAaNbHOE BPeMsi UCTEYEHNS A5 BUCKO3UMETPOB C CaMbIMW HU3KK-
MW KOHCTaHTamu npesbiwaet 200 c.
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Al.1.2 B Taénuue Al.2 NnpuBOAUTCS NepedyeHb CEPTUPULUPOBAHHBIX ATANOHHbLIX CTAHAAPTOB BA3KOCTY.

Tabnuuya Al.2— CepTudnumpoBaHHble 3TaNOHHbIE CTaHAaPTbl BA3KOCTU

0O603HaueHVe
CTaHAapTHOro
obpasua
S3
S6
S20
S60
S200
S600
S2000
S8000
S30000

46
1
a4
170
640
2400
8700
37000

25*C

4.0
8.9
34
120
450
1600
5600
23000
81000

40*C
2.9
5.7

18
54
180
520
1700
6700
23000

50*C

11000

MprBAM3NTENLHOE 3HAYEHUE KUHEMATUYECKON 0SIaKoCTW. UI'/C. Npy Temnepatype

80 *C

100°'C

1.2
18
3.9
7.2
17
32
75
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A2 TepMmoMeTpbl ANs onNpefeneHns KUHeMaTu4eckoil BA3KOCTH

A2.1 CneuunanbHblii TEpMOMETpP C y3KUM AMaNa3oOHOM LUKasibl

A2.1.1 Wcnonb3yloT cneunasnbHblii TEPMOMETP € Y3KAM AManasoHOoM LKanbl, 0TBEYatoLwuii 0CHOBHbIM Tpe6oBaHu-
AM. NpuBeAeHHbIM B Tabnuuax A2.1 1 A2.2. 1 COOTBETCTBYIOLMIA OAHON U3 KOHCTPYKUUIA Ha pucyHke A2.1.

A2.1.2 Pa3nuune B KOHCTPYKLUW KacaeTcss B OCHOBHOM Pacro/ioXeHUs TOUKN 3amep3aHus BOfbl. B KOHCTPyKUUK
TepmMomeTpa a 3Ta To4ka pacnosiokeHa B AvanasoHe LKasbl, B KOHCTPYKL MM b Touka 3amep3aHnsa HaxoAuTCcs HWxXe guana-
30Ha LWKa/bl M @ KOHCTPYKLMUM C 3Ta TOYKa PacnosioXeHa Bbille gnanasoHa WKabl.

Tab6nuuya A2.1 — OCHOBHble XapaKTepUCTUKN TEPMOMETPOB

MpumeuvaHune — 8 Tabnuue A2.2 npencrtasneH pag tepmometpoB ASTM. P n ASTM/IP. oTBevarowmx nos-
HOCTblo TpeboBaHMAM Tabnuubl A2.1. 1 ykasaHbl TeMnepaTypbl UCMbITAHWIA, A5 KOTOPbIX OHW NpeAHasHavyeHbl. CM. Takke
ACTM E1 n metop ucneitaHna ACTM E 77.

Fny6buHa norpyxeHus Monxas
JeneHuns wkanbl:
Manble genexHua,“C 0.05
6onblIVe geneHns vepes Kaxable. *C 0.1 nnn 0.5
Lincbposble 0603HaueHns yepes kaxgbie. °C 1
MakcumanbHasa ToNWmnHA IMHUKA, MM 0.10
[MorpewHocTb WKasbl Npu Temnepartype ucnoiTaHusa. °C. makc. 0.1
PacwwupuTensHasa kamepa:
npegen gonyckaemoro Harpesa go. °C 105 gna wkansl 4o 90

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

O6buwas gnmHa, Mm Ot 300 go 310

HapyXHbIil inaMeTp CTEPXHS, MM OT 6.0 o 8.0

[AnuHa pTyTHOro pesepsyapa, MM Ot 45 po 55

HapyxHblii gnameTp pTyTHOrO pe3epsyapa, MM He 6onee gnameTpa CTEpPXHS
AnuvHa wkansl, Mm Ot 40 pgo 90

Tab6nuya A2.2 — TepMOMeTpbl, paspelleHHble K NPUMEeHeHNo

Temnepartypa ucrbiTaHuis
OGo3HaueHe TepMOMETPA

oC =

ASTM 132C. IP 102C 150 -
ASTM 110C. F/IP93C 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 7
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OKOH4YaHne Tabnuupbl A2.2

Temneparypa ucnbITaHus

O603Ha4eHne TepMoMeTpa

o oF
ASTM 44C. F/IP 29C 20 68
ASTM 128C. PAP 33C 0 32
ASTM 72C, F/IP 67C -17.8 0
ASTM 127C. F/IP99C -20 -4
ASTM 126C. F/IP 71C -26.1 -20
ASTM 73C. F/IP 68 -40 -40
ASTM 74C. F/IP 69C -53.9 -65

C
PucyHok A2.1— KOHCTpyKL1sA TepMOMETPOB
A2.2 KanubpoBka
A2.2.1 Mcnonb3ylT XUAKOCTHbIE CTEK/IAHHbIE TEPMOMETPbI C TOMHOCTLIO M3MEPEHUA Noc/fie BHECEHUS NOMNpasKu

0,02 ‘C unu 6onee, oTkannbpoBaHHbie B nabopaTopmun, cOOTBETCTBYOW el Tpeb6oBaHmam NCO 9000 unm NCO 17025. n
CHabGXeHHble cepTudnkaTamu, NOATBEPXAAIOL MY NPOBEAEHNE KaNMBGPOBKM HA YPOBHE HaLMOHANbLHOro ctaHgapTa. B
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KayecTBe a/ibTepHaTUBbl MOTYT 6bITb NCMO/b30BaHbI TEPMOMETPUYECKNE YCTPOKCTBA, HaNnpUMep, N1aTMHOBbIE TepMOMET-
pbl CONMPOTUBNEHNS PaBHO UM 60M1ee BbICOKON TOYHOCTU, UMEIOLLME Takne xe cepTudmKaThbl.

A2.2.2 MonpaskKa K LWKane XUAKOCTHbIX CTEKNAHHbIX TEPMOMETPOB MOXET U3MEHATLCA B NpoLecce XpaHeHus n nuc-
Nnosib30BaHNA. NO3TOMY HEO6X0AMMO NPOBOANTbL PErynsipHble MOBTOPHbIE KaMOPOBKX. Y J06Hee BCEro BbIMOHATL 3Ty pa-
60Ty B ucnbiTaTenbHOW naGopatopun nyTem nepekannbpoBKM TOYKM TasiHMA Nbfja. Bce OCHOBHble nonpaBku no
nokasaHuaMm LWkanbl NPUBOAAT B COOTBETCTBME C M3MEHEHUAMU, ONpefeneHHbIMY A8 TOUKM 3aMep3aHns BOAbl.

A2.2.2.1 PekoMmeHAyeTCsi NPOBEPATb TOUKY TasHWA NbAa He pexe, yem yepe3d 6 mec (NIST GMP 11). ina HOBbIX
TEepPMOMETPOB NPOBEPKY MPOBOAAT EXXEMECAYHO B TEYEHNe NepBbiX 6 Mec. VI3MeHeHne NOMOXEeHUA TOUKW TasHUA NibAa Ha
0/1HO unn 6onee AeneHnit Wkanbl 03Ha4YaeT, YTO TepMOMETp Gbl/1 NeperpeT UIn NOBPeXAEH U NO3TOMY MOXET oKa3aTbCs
HekanmbpoBaHHbIM. Takme TepMOMeTpbl AO0/MKHbI ObiTb BbiBEAEHbI M3 paboThl, 06CnefoBaHbl WA nepekannbpoBaHbl.
MonHas nepekanu6poBka TepMomeTpa BCMeACTBUE €ro KOHCTPYKTUBHbIX OCOGEHHOCTEl He sIBNAeTcs Heo6XOoAuMOi
(NIST 819). /llo60e n3MeHeHne B KOPPEKTUPOBKE CnedyeT yuuTbiBaTb NpU APYrMX KOPPEKTUPOBKaX, ykadaHHbIX B OT4eTe No
Kanméposkam.

A2.2.2.2 Tpn “CNonb3oBaHUM APYrux YCTPOWCTB ANA U3MepeHus TemnepaTypbl HEO6X04MMO TaKkke npoBefeHve
nepuoanyeckoin nepekannbposkn. Heo6Xo4MMO XpaHUTb BCe 3anucu, kacawLwmnecs nepekambpoBku.

A2.2.3 Tpouepypa nepekannbpoBKN XNAKOCTHbIX CTEK/IAHHbIX TEPMOMETPOB N0 TOYKE TasHUA Nbaa

A2.2.3.1 Tpu nepekannbpoBke kaNMbpOBaHHbIX TEPMOMETPOB, NPUMEHSAEMbIX 418 ONpeAeneHns KNHemMaTn4eckon
BA3KOCTU, CHATUE MOKa3aHWii TOUKMN TasHUA NbAa [A0/KHO 6biTb NPOBEAEHO B TeueHne 60 MUH nocse npebbiBaHNA TepMO-
MeTpa npu TemnepaType UCMbITaHNA He MeHee 3 MWH. ecnin B cepTudinkaTe kannbpoBkM He ykazaHO UHOe.

A2.2.3.2 OT6MpaIOT YMCTble KyCOUKM fibAa, NOSyHeHHOro NpenoYTUTeNbHO U3 AUCTUANNPOBAHHON UK YACTO BOAbI.
OT6pacbiBaloT /lt06ble MyTHbIE WM HErTyb0KO MpomMep3Lumne Kycodkn. OnonackvearT neg ANCTUNNNPOBAHHON BOLOW 1 Kpo-
LaT Ha MeJiKre Kycouku, nsberas npu aToM KOHTakTa ¢ pykamu Uan obbIMU XUMUYECKA HEYNCTLIMU NpegmeTamu. 3anonHs-
10T cocyd [bloapa u3MeslbY4eHHbIM NbJOM U [06aBAAIT AUCTUANNPOBAHHYIO BOAY, XenaTenbHo npeaBapuTenbHO
OXNaxeHHYt0, B ,OCTATOYHOM KOMIMYECTBE, YTOGbl NOMYUUTH LUYTY, MPUYEM e[ He JO/DKEeH BCM/biBaTb. 10 Mepe TasHWA
nbfa cnvsaloT U3 cocyaa [bloapa HEMHOTO BOAbl U [06aBAAIOT N3MeNlbYeHHbIV nef. MorpyxaioT TepMOMEeTp U akkypaTtHo
YMIOTHAOT BOKPYT CTEPXHA e[ A0 YPOBHSA, NPUOIM3NTENbHO Ha OAHO onpefeneHne Huxe otmetkn O' C.

A2.2.3.3 Tlo ucteyeHmn He meHee 4em 3 MUH C/ierka NocTykMBatT MO TEPMOMETPY NeprneHAuKY/ISPHO K ero ocw,
npoBosa nNpu aToM nsmepenus. MocnegosaTesibHble NOKa3aHWs, CHATbIE C MHTEPBA/IOM He MeHee 1 MUH. AO/IKHbI coBna-
AaTb ¢ ToYHocTblo o 0.005 “C.

A2.2.3.4 3anucblBaloT nokasaHusa TemnepaTtypbl TOUKU TasgHUA NbAa 1 ONPefensaT KOPPEeKUU0 TepMomMeTpa ansa
3TOV TemMnepaTypbl OT CpefHero 3HauyeHns. Ecnv HaiijeHHas koppekuua okaxeTca 60/blie AW MeHbLUe TOii. koTopas co-
oTBETCTBOBAaNa npefblaylieil kKanmbposke, UIMEHSAOT KOPPEKLMIO A5 BCEX APYTMX TEeMNepaTyp Ha 3TO Xe 3HauyeHue.

A 2.2.3.5 Bo BpeMs BbINOSIHEHUS MpoLeaypbl cobnofalT cneaytolme ycioBus:

1) TepmMoOMeTp AO/KEH ObITb yCTAHOB/IEH BEPTUKA/BLHO;

2) HabnwogeHuns 3a nokasaHnsMu TepMomeTpa ciefyet NnpoBoAUTbL ONTUYECKUMU CpefcTBamMu, obecneymBalowmumm
NPUMeEpPHO NATUKPATHOE yBe/IMYeHNe, N BbINOMTHEHHBIMU TakuM 06pa3oM, YToObl YCTpaHUTb napasiiakc;

3) 3anucbiBaloT nokasaHue Temnepartypbl TasgHUA Nbja ¢ TOYHOCTbIO f0 0,005 eC.

A2.2.4 Tpu npoBeAeHNN UCMbITAHUIA FNybuHa NOrpyXeHUss TeEPMOMETPUYECKOrO YCTPOCTBA [O/MKHA ObiTb Takol
Xe. Kak Npu NpoBefeHnn Kanmoposku. Hanpumep, ecnm CTekNAHHbIA XUAKOCTHbLIA TepMoMeTp 6bln 0TKanMbpoBaH B ycno-
BMAX OObIYHOTO MOJTHOFO MOTPYXEHWS, TO OH JOJ/DKEH ObiTb MOrPY)XXeH 40 BEPXHEro kpas pTYTHOro cTonbuka, npu 3Tom
OCTas/lbHas YacTb €0 CTEPXHS U paclumpuTesibHasa kamepa B BEPXHEM KOHLe TepMOMeTpa HaxoaaTCcs Npyu KOMHATHOW TeM-
nepaType 1 aTMocthepHOM AaBfeHun. MpakTuyeckn 3To 03HavaeT, YTO BEPXHWUIA Kpall pTYTHOro CcTonbuka [O/KeH Haxo-
AWTbCSA OT NMOBEPXHOCTW Cpefbl, TeMNepaTtypy KOTOpoii U3MepsiloT, B Npefenax pacCTOAHUS, 3KBUBANIEHTHOTO YeTbipeM
AEeNIeHNAM LWKasbl.

A2.2.4.1 Ecnu 370 ycnosue He cobnaeH0, MOXeT noTpeboBaTbCA AONONHUTENbHAA Nonpaska.
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A3 TouHoCTb Talimepa

A3.1 PerynsipHo NpoBOAAT NPOBEPKY TaliMepPOB Ha TOYHOCTb U COXPAHSIIOT 3amMncu 3TUX NPOBEPOK.

A3.11 CurHansl BpemeHU, NnepejaBaemble Mo pagno HauuoHanbHbIM MHCTUTYTOM CTaH4APTOB W TEXHOJOTWiA, AB-
NAKOTCS NPUEMIEMbBIM U NEPBUYHBIM 3TAIOHOM 4715 KAJIMBPOBKA YCTPONCTB N3MEPEHNii BPEMEHU.

MoryT 6bITb UCMONBL30BaHbl C TOYHOCTbIO A0 0.1 C CUrHanbl CreayrLmx pagnocTaHLmii:

wwv Fort Collins. CO 2.5. 5. 10; 15; 20 MIy,
WWVH Kauai. HI 2.5; 5; 10; 15 MI'y,
CHU Ottawa. Canada 3.33; 7.335: 14.67MI'y,

A3.1.2 PaguocurHanbl 1 ayamocurHansl nepegarwTcs no teneoHHoit nuHum 303-499-7111. [lononHUTENbHbIE
CBe/ieHus N0 yCTPOoWCTBaM N3MepPEeHNS BPEMEHN MOXHO Noay4nTb B HaLuMoHanbHOM MHCTUTYTE CTaHAAPTOB U TEXHONOT A,
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A4 PacueT MHTepBasoB AONYCKAEMbIX OTKTOHEHUI ANA onpeAeNieHUs COOTBeTCTBUSA
cepTUMLMPOBaHHOMY 3TaflOHHOMY BELLECTBY

A4.1 OnpepenstoT CTaHAAPTHOE OTKAOHEHWE 151 MECTHOW HeonpeaeneHHoCTU aui<no 1a6opaTopHOi nporpam-
M€ KOHTPOJISi KauecTsa.
A4.1.1 Ecnu cTaHAapTHOE OTK/I0HeHWe A5t MeCTHOM HeonpeAeNeHHOCTH a,,, ABNSIETCS HEN3BECTHbIM, UCNO/b3Y-

10T 3HaveHune 0.19 %.

A4.2 OnpepensioT 06LLYy0 COBMECTHYI HeonpegeneHHocTb (CEU) Ana npvHATOro aTasoHHOro 3HaveHus (ARV)
cepTuUUNPOBAHHOrO aTasloHHoro BelwecTsa (CRM) no aTukeTke NoCTaBLLMKa WX CONPOBOANTENbHON JOKYMEHTaLNN.

A4.3 PaccuutbiBaloT CTaH4apTHYIO OLIMGKY NPUHATOrO 3TasloHHOro 3HaveHns (SEARV) genenmnem CEU Ha chakTop
oxBara K, NpvBefeHHbI Ha 3TUKeTKe NMOCTaBLLMKa NN B CONPOBOANTE/NIbHON AOKYMEHTauuu.

A4.3.1 Ecnu thaktop oxBaTa K He U3BECTEH, UCMOMb3YIOT 3HaYeHne 2.

A4.4 BbluncnsAwT MHTEpBan AonyckaeMbiX OTKIOHEHWU no opmyne

(A1)
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YAK 665.6.532.13:006.354 OKC 75.080 B19 OKCTY 0209

KntoueBble cnoBa: HedTenpoayKTbl, NPO3payHbie Y HENPO3payHble XUAKOCTU, AUHAMMUYECKasl BA3KOCTb, KU-
HemaTuyeckas BA3KOCTb, BUCKO3UMETP, BA3KOCTb
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