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BeegeHue
3aopoBbLe U 6esonacHOCTb

Obuwee npeaynpexaeHue. B HacToswem CTaHaapTe He NpeyCMOTpEeHO pacCMOoTpeHne BCeX BONPOoCoB
obecneyeHnst 6e3onacHOCTK, CBSA3aHHBIX C ero Ucnonb3oBaHueM. MNonb3oBarternb CTaHOapTa HecCeT OTBeT-
CTBEHHOCTb 3a obecneyeHmne COOTBETCTBYHOLWNX MEP 6e3onacHocTn n OXpaHbl 3J0P0OBbA U onpeaendeT uene-
0006p83HOCTb npuMeHeHna 3akoHodaTeNbHbIX OI'paHI/ILIeHI/IIZ nepenero UICNonNb3oBaHNEM.

OkpyxatoLas cpepa

an/IMeHeHI/Ie HacTodllero ctaHgapTa CBA3aHO C UCNONb30BaHUEM XNOKNUX AN3NEKTPUKOB, XUMNYECKNX
NPOAYKTOB, NCMONb3YEeMbIX KOHTeHepoB ANns O6p33LI,OB W TBepAbIX BeLEeCTB, 3arpsisHeHHbIX MacnoMm. Ux xpa-
HEeHWEe N yTUnmnaauna JOJIKHbI NPOBOONTLCA B COOTBETCTBMN C MECTHBIMA HOPMaTUBHBIMU aKTaMW, y4UTbIBako-
LMK NX BO3OENCTBME Ha OKpyXalLlyto cpeay. Onsa npegoTepalleHna NPpOHUKHOBEHNA 3TUX XnakocTten B
OKpyXarLwyro cpeay A0JTDKHbI ObITb MPUHATBI COOTBETCTBYHOLLME Mepbl NPpeJOCTOPOXHOCTH.



FOCTP M3K 60247—2013

HAUUWOHANBbHBIWN CTAHOAAPT POCCMMACKOW OSEAEPALUUMN

XUOKOCTU U3OJTALMOHHBIE

OnpeaeneHue OTHOCUTENLHOM ANINEKTPUYECKON NPOHULIAEMOCTH, TaHreHca yrna
OM3NeKTpUYeckux noteps (tg & U yaenbHOro conpoTUBMEHUA NPU NOCTOAHHOM TOKe

Insulating liquids.
Measurement of relative permittivity, dielectric dissipation factor (tan 8) and d. c. resistivity

Data BBepaeHna — 2014—01—01

1 O6nacTb NnpUMeHeHus

HacTtoswmii ctaHgapT ycTaHaBnmMBaeT MeToAbl onpeaeneHns OTHOCUTENLHON ANSNEKT PUMECKON NPoHKU-
LlaeMOCTM, TaHreHca yria auanekTpuyeckux noteps (tg 8) 1 yaenbHOro ConpoTBEHNA Npy NOCTOSIHHOM TOKe
MOBBIX KNAKUX USOMALNOHHBIX MaTepyarios Npu Temrnepartype UCTIbiITaHUA.

HacTosilumve meTodbl npegHasHayeHbl ANs NpoBeAeHUs 3TaNOHHbIX UCTIBITaHWA HeUCNOoNMb30BaHHbIX
xuakoctei. OHU Takke MOryT BbITb MPUMeEHEHbI ANS XUAKOCTEN, UCMNOMNb3yeMbIX B TpaHcdopmaTopax, kabe-
nax u gpyrom anektpoobopyposaHun. OgHako MeTodbl MPUMEHUMBI TOMbKO ANA oAHOMAa3HON XUAKOCTK.
Ons nposBeaeHWs eXeAHEBHbIX WUCMbITAHUA MOryT ObiTb WUCMOMb30BaHbl  YNpoLeHHble npoueaypbl
(cM. npunoxeHue C).

[0nsi M30NALMOHHBIX XMAKOCTEN, He ABNSALLMXCS YINeBoAOPOAHBIMU, MOTYT NoTpeboBaThes anbTepHa-
TUBHbIE NpoLeaypbl OYACTKN.

2 HopmaTuBHLIe CCbINKH

B HacTosiLeM cTaHgapTe NCMOoNb30BaHbl HOPMaTUBHBIE CChISIKU Ha cneaytowme MexayHapogHble CTaH-
AapTbl*:

M3K 60093 MeToabl U3MepeHUs yaenbHOro 06bLeMHOro 1 MOBEPXHOCTHOMO CONPOTUBIIEHUA TBEPAbIX
anekTpounsonsAuMoHHbIX MaTepuanos (IEC 60093, Methods of testfor volume resistivity and surface resistivity of
solid electrical insulating materials)

M3K 60250 PekomeHOyemble MeToAbl onpeaeneHns AM3NeKTPUYeckon NPOHULLIAEMOCTU U TaHreHca
yrna auanekTpuyecknx noTepb 3NeKTPOU3ONALMOHHBIX MaTepUanos Npu NPOMbILLINIEHHBIX YacToTax, 3BYKOBbLIX
YyacToTax U paguovacToTax, BKovaa MeTpoBbin guanasoH BonH (IEC 60250, Recommended methods for the
determination of the permittivity and dielectric dissipation factor of electrical insulating materials at power, audio
and radio frequencies including metre wavelengths)

M3K 60475 MeTtoa otbopa npob xuakux auanektpukoB (IEC 60475, Method of sampling liquid
dielectrics)**

M3K 61620 UsonaumoHHble xuakocTu. OnpegeneHve TaHreHca yrna AusanekTpudeckux noteps namepe-
HMEeM MPoBOAMMOCTM U emkocTU. MeTtoa ucneitaHus (IEC 61620, Insulating liquids — Determination of
dielectric dissipation factor by measurement of the conductance and capacitance — Test method)

* N naTMpPOBaHHbIX CChINIOK UCTONB3YIOT TONBKO yKa3aHHOE n3gaHue ctangapra. B cnyyae HegatMpoBaHHbIX CCbl-
NoK — nocnegHee usgaHue cTaHAapTa, BKNIOYasa BCE M3MEHEHUS M NMONPaBKN.
** NevicteyeT MOK 60475:2011 MeTop ot6opa npo6 nzonsiuuonHbix xuakocten (IEC 60475:2011, Method of sampling
insulating liquids).

Uspaune opuymnansHoe
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3 TepmMmuHbI 1 onpeaeneHns

B HacTosem cTaHaapTe NpUMeHeHbl cneaytollmMe TEpMUHBI C COOTBETCTBYIOLLUMMU ONpeaeneHUsIMK:

3.1 AnaneKkTpuyeckas npoHuuaeMocTb (oTHocuTenbHas) [permittivity (relative)]: OTHocuTenbHas
AnaneKkTpudeckas NPoHMULLAeMOCTb USOMALIMOHHBIX MaTepranos, onpeaensemas kak oTHolleHne eMkocTu C,
KoHZeHcaTopa, B KOTOPOM NPOCTPaHCTBO MeX Ay 3M1eKTPoAamMmn U BOKPYT HUX NMOSHOCTLIO 3arnofHeHo uccregye-
MbIM U30MALMOHHBIM MaTepuanom, K eMKocTu C, Takoro e KoHaeHcaTopa B Bakyyme.

[ns onpegeneHns OTHOCUTENbLHOW ANSMEKTPUYECKON NPOHULLAEMOCTU C AOCTATOYHOW CTEeMNeHbI0 Tou-
HOCTW BMeCTO eMKoCTU C, MOXHO UCMONb3oBaTk eMKOCTb C, TaKoro xe koHAeHcaTopa B Bo3ayxe.

3.2 TaHreHc yrna guanekrpudeckux notepb tg 5, DDF (dielectric dissipation factor tg §, DDF): TaH-
reHc yrrna gunanektpudeckunx noteps (DDF) tg 5 nsonsaunmoHHoro Matepuarna, KoTopblid onpeaenseTcsl TaHreH-
COM yrna AnaneKTpu4ecknx notepsb.

Yron gnaneKkTpuyecknx notepb — 370 Yrosl, MPU KOTOPOM pasHOCTb (has NPUNOXKEHHOro HanpsbkeHUs n
c037aBaeMoro (pesynbTUpYIoLLEro) Toka oTnYaeTca Ha w2 pad, ecrnv AUaneKTPUKOM KoHaeHcaTopa siBNseTcA
N3ONALNOHHBIA MaTepuarn.

MpumeyaHune—[Ana NpakTn4yecknx Lenew namMepeHHole 3HayeHus tg & n koadduumenta mowHoctun (PF)
meHee 0,005 no cywecTBy SIBNSIOTCS OAMHAKOBBIMK. [1Ns nepeBoaa 04HOIo U3 HUX B APYyroe NCnonb3yiloT NpocToe npeot-
pasoBaHue. KosthdrumeHT MOLWHOCTY onpeaensieTCs Kak CUHYC yria AnaneKTpuyeckux noTepb, U CBA3b 3TOro koadduum-
€HTa C TaHreHCOM yrna AnaneKTPMYecKnX NoTepb BolpaxaeTcst PopmMynon

pp=_ DDF m

J1+ (ODF?

3.3 yaenbHoe conpoTuBneHue (o6bemHoe) [d. c. resistivity (volume)]: Ob6beMHoe yaenbHoe conpo-
TUBNEHNE U3ONALMOHHOIO MaTeprana onpeaensieTcsl Kak OTHOLEHWE HaMPSDKEHHOCTM 3MEKTPUYECKOro nonst
MOCTOSIHHOrO TOKa K NIIOTHOCTW YCTaHOBUBLLErocs Toka B MaTtepuarne.

MpwnmeyaHwune— EguHnuen yaensHOro conpoTuenenus sensetcs OM-metp (Q - m).

4 OO6LMe nonoxeHus

[OuanekTpudeckas MpoHULIAeMOCTb, tg 8 M yaenbHoe conpoTUBeHNe, KaXabli nokasaTtenb 0TAeNbHO Unn
BCe BMecTe, SIBMSA0TCS BAXHBIMM NOKasaTensiMu KauyecTBa U CTeNeHMW 3arpasHeHNA N30 NALMOHHBIX XKUAKOCTEN.
OTU NapameTpbl UCTIONb3YIOT ANSl UHTeprpeTaLnn OTKIIOHEHUI OT TpeByeMbIX XapakTepUCTUK U BO3MOXKHOTO
BIUSIHUS HA XapaKTepUCTUKN 060pya0BaHUs, B KOTOPOM UCNONb3YETCA XUAKOCTb.

4.1 [nanekTpuyeckas NPOHULIAEMOCTb U TaHFeHC Yrna auanekTpuyeckux norepsb (tg 5)

[uanekrpuyeckas NPOHULLAEMOCTb U TAHMEHC Yrna AnaneKTpudeckux noteps (tg &) 3NeKTponU3onALUOH-
HbIX XXWOKOCTEN 3aBUCAT OT YCMOBUWIA UCMLITAHWIA, B YACTHOCTW, OT TeMnepaTypbl U YacTOTbl NPUNOXKEHHOTO
HanpspkeHuA. [UanekTpuyeckyro NPOHULLAEMOCTb U TAHFEHC yrna AN3neKkTpU4eckux noTepb onpeaensoT B
pesynbTate u3mMepeHusi Nonspu3aLmMn U yaensHoU NpoBOANMOCTN AUSNEKTPUYECKOro MaTepuana.

Ha npombILLneHHOR YacToTe M NPpU 4OCTaTOYMHO BLICOKOM TemnepaTtype, Kak pekoMeHAoBaHO B HAaCTOA-
LieM MeToAe, MOTEPU onNpeaensioTcsA MPOBOAUMOCTLIO XUAKOCTU, @ UMEHHO, MPUCYTCTBUEM B HEW HOcUTeNnen
cBOGOAHLIX 3apsnoB. Mo3ToMy pe3ynbTaThl U3MEPEHUA ANINEKTPUYECKUX XapaKTepUCTUK U3ONALMUOHHBIX
XMOKOCTEN BbICOKOI CTEMEHN YNCTOThI ABNSIIOTCA UHANKATOPOM NPUCYTCTBUSA 3arpA3HAIOLLMUX BELLECTB.

TaHreHc yrna auaneKkTpu4eckux notTepb, kak Npasunno, o6paTtHo NPoNopUMOHaneH YacToTe USMePEeHUa U
3aBUCUT OT BSASKOCTU cpebl. 3HaYeHue HanpsXkKeHUs UCMbITaHUS NPU U3MePeHUN TaHreHca yrna auanekTpu-
YeCKNX MoTepb SIBIAETCS MeHee BaXKHbIM M YacTo PerynupyeTca YyBCTBUTENbHOCTbIO USMEPUTENBHOMO MOCTa.
OpaHako Heo6X0AUMMO NMOMHUTb, YTO CIIMLLIKOM BLICOKUE 3HAYEHWUSA HAaNpshkeHUs NPUBOAAT K BTOPUYHBIM ABNEHN-
SIM Ha 3NeKTpoAaXx, HarpeBaHUIo AM3NeKTpyKa, paspsgaMmuT. 4.

B T0 BpeMs kak 0THOCUTEbHO GonbLUIoe coaepxaHue npumeceit NpUBOANT K CPaBHUTENbHO HEGONbLLIO-
MY U3MEHEHUIO IM3NIeKTPUYECKOM NPOHMLIAEMOCTU, Ha 3HaYeHue tg § cunbHOe BNUsIHWE OKa3bIBatOT gaxe cne-
Obl PacTBOPEHHbIX 3arpAsHSAILIUX BELEeCTB UM KONNOUAHLIX YacTul. HekoTopble XMAKOCTU ABNATCA
HaMHoro 6onee YyBCTBUTENbHBIMU K 3arpsisHeHUIo, YeM YrneBoaopoAdHbIe XUAKoCcTU. OTo cBA3aHo ¢ ux 6onee
BLICOKOW NOMSAPHOCTLIO, KOTOpas B CBOIO ovepelb NPUBoAUT K 6onee BbICOKOW pacTBopAoLLEen cnocoGHOCTU
XXMOKOCTU U AnccoLMaumn B Held 3arpsasHsiiomx sewects. Moatomy oHu TpebytoT 6onee octopoxHoro obpa-
LLIeHUSA NO CPaBHEHUIO C YrNEBOAOPOAHBIMU XUAKOCTAMMU.

UamepeHue tg 5 crneayeT NpoOBOAUTL Cpasy e Nocne AOCTUXKEHUsI TeMNepaTypHOro paBHoBecus. 3Have-
Hue tg 8 0YeHb YYBCTBUTENBLHO K UBMEHEHUI0 TemnepaTtypbl. Ero yBenuueHue npu nosbileHUN TemnepaTtypbl

2
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06bIYHO MPONCXOAMNT NO SKCMOHEHLMANbHOMY 3akoHy. Mo3ToMy U3MepeHns NPOBOASAT NPU TOUHO YCTaHOBNEH-
HbIX 3HauYeHuaX TemnepaTypbl. MeToa, onMcaHHbIA HUXe, NO3BONAET UCNbITYEMOMY 06pasLy AOCTUYb PaBHO-
BeCus TeMrneparypbl B UCNbITATENbHOW Kamepe 3a MUHUManbHOE BPeMS.

4.2 YpenbHoe conpoTuBneHue

YpaenbHoe CONpoTUBNEHUE, N3MEPSIEMOe METOAOM HACcTOAWEro cTaHgapTa, He ABNAETCA UCTUHHBIM
yAenbHbIM COnpoTUBNEeHWeM. [MNpunoxkeHne HanpskeHUst MOCTOSIHHOTO TOKA MOXET CO BpeMeHEM U3MEHSTb
HavasbHble XapaKTePUCTUKN XKMOKOCTM U3-3a MUTpaLLMn 3apsigoB. UCTUHHOe yaenbHoe ConpoTUBNEHNE MOXHO
onpeaenqTb TOMbKO MPU HU3KOM HamnpshkeHUN cpasy Xe nocrne ero NpunoxeHus. B HacToswem cTaHaapTe
NCNOMb3YT OTHOCUTENbHO BEICOKOE HanpshkeHue, npunaraeMoe B TeHeHue 4nuTenbHOro NpoMeXxyTka BpeMe-
HU, 1 NoNyYaeMble pesybTaTbl 0ObIMHO OTMYAOTCH OT COOTBETCTBYIOWMX pe3ynbTaTos no MOK 61620.

PesynbTaTbl nsmepeHus yaensHOro ConpoTUBIIEHUS XKUAKOCTEN, NPOBOAUMOrO NO HacToALWEMY CTaH-
AapTy, 3aBUCST OT YCMOBUIA NPOBEAEHUS UCTILITAHWIA:

a) TemnepaTtypa

YaenbHoe cConpoTUBNeHWe BeCbMa YyBCTBUTENbHO K UBMEHEHUAM TemMnepaTypbl. 3aBUCUMOCTb yaerb-
HOro CONpoTUBNEHNSA OT obpaTHo TeMnepaTypsbl B rpagycax KenbeuHa (1/K) 06bl4HO SBNAETCHA 3KCMOHEHLM-
anbHol. MoaToMy U3MepeHust NPOBOASIT NPU TOYHO YCTAHOBEHHbIX 3HAYEHUAX TeMnepaTyphbl.

b) MNapameTpbl 3reKTPUYECKOro nong

YpaeneHoe conpoTuBreHne gaHHOro obpasLa 3aBUCUT OT MPUOXKEHHOrO HanpsxeHUs. [na nony4yeHus
COMOCTaBUMbIX PE3YNbTaTOB UCMbITAHWUS MPOBOASAT NP NPUGNN3UTENLHO PaBHLIX rpagueHTax HanpsbkeHusa u
0OMHaKOBOW NONAPHOCTU. YKa3blBaloT rpadueHT HanpsKeHUs U MONsipHOCTb.

c) Bpewmgasnektpusauumum

Mpy NpUNOXeHUN HaNPsKEHUs NOCTOSIHHOTO TOKa K 06pasLy cuna 3NeKTpUYecKoro Toka yMeHbLUaeTcs
BCNeACTBUE NepeMeLleHNst HocUTeei 3apaia k anekTpogam. OBLLENpUHATOE Bpems 3neKTpusaumm cocTas-
nseT 1 MuH. lameHeHWe BpeMeHN 3M1eKTpu3aLum NpuBoAUT K 3aMeTHOMY U3MEHEHWIO pe3ynbTaTos UCNbITaHUi
[ansa HekoTOPBIXKMAKOCTE N C 6OMbLUOA BA3KOCTHIO MOXET NoTpeboBaTbCs 3HaUMTENbHO Gonbliee BpeMs 351eK-
Tpusauuu (cm. 14.2)].

4.3 MNocnepoBaTenbHOCTL U3MEPEHUNA

MpunoxeHue HaNpsXeHUA NOCTOAHHOrO Toka k 06pasLy NPUBOAUT K USMEHEHUI0 pesynbTaToBs nocneay-
toLLMX MBMEepeHMid tg 8 Mpu NepeMeHHOM ToKe.

EcnvHa ogHOM 1 TOM ke 06pasLie HeoGXxoamnmo NPoBECTU NocieAoBaTeNbHO M3MEpPEHNUs AUaneKTpudec-
KOW NPOHMULaeMocTu, tg § 1 yaensLHOro ConpoTUBIEHNS, MU3MEPEHUS NPy NepeMeHHOM ToKe Beeraa nposoaaT
nepeAa NPUNoKeHNeM HanpsKeHusl NOCTOAHHOro Toka. Mocne UCnbITaHuiA NpK NepemMeHHOM TOKe 3M1eKTpoabl
KaMepbl 3aMbIKaroT HaKOPOTKO He MeHee YeM Ha 1 MUH Nepes TeM, Kak NPUCTYMUTL K U3SMEPEHUsIM YAENbHOro
COMPOTUBEHUS.

4.4 dakTopbl, NpMBOAALLME K OLUMGOYHBLIM pe3ynbTaTaM

Ha anManeKTpuyecKyro NpoHMLaeMOCTb BIMsieT Hannvme GoMbLLOro KonmMyecTsa sarpsasHeHuin. OaHako Ha
DDF 1 yaensHoe CONpoTUBIIEHUE CUIMbHOE BMNAHME OKA3bIBAIOT AaXe He3HauYUTEeNbHbIe KONMMYeCTBa 3arpsas-
HSOLLUX BELLECTB.

Mony4yeHne HeOCTOBEPHLIX PE3YbTaTOB 0GLIYHO CBA3AHO C 3arpA3HeHUsAMI, 06YCroBIeHHBIMU Henpa-
BUMbHBIM 0TGOPOM NP6 Xnaknx o6pasLioB nnu obpallleHnem ¢ HAMU, HEMOMHOM OUNCTKON UCTbITaTeNbHOW
KaMepsbl, MOrMoLLEHNEM BOALI UMW MPUCYTCTBUEM HEPaCTBOPEHHO! BOAbI.

MpodonxuTenbHOE BO3AeNCTBME CBETa B NPOLIECCE XPaHEeHWs MPUBOANT K YXYALLEHO AMSNeKTpuYec-
KX XapakTepucTuk. Ana cBegeHus K MUHUMYMY OLUMGOYHBIX PesynbTaToB, BbI3bIBAeMbIX 3arpsisHEHUEM,
MCMOIb3YIOT CTaHAaPTHbIE NPOoLEeaYyPhI XpaHeH s U TPaHCNIoOPTUPOBaHNSA XNAKMX 0BpasLoB, a Takke C6opKM 1
OUUCTKV UCNBITaTENbHBIX KaMep.

5 Annapartypa

5.1 UcnbiTaTenbHas kamepa

OfOHY U Ty e UCTILITaTeNbHYI0 KaMepy MOXHO UCMOMNb30BAaThb ANS U3MEPEHNI AUSNEKTPUHECKON NPOHN-
LaeMocTy, tg § 1 yaenbHOro COnpoTUBIEeHNA NOCTOAHHOTO Toka. Moaxoasiuas kaMepa AoMmkHa 0TBeYaThb cre-
AyoLLMM 0BLLMM TpeBoBaHUAM.
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5.1.1 KoHcTpyKLMs kamepbl 4oIbkHa obecneynBaTb AeMOHTaX 5151 OYACTKN BCEX ee AeTarnei 1 noBTop-
Hyto cBopKy 6e3 CcyLLLeCTBEHHOrO N3MEHEHUS SNEKTPUYECKO EMKOCTI NYCTOU KaMepbl. KOHCTpyKLMA kKamepbl
OomkHa obecrneymBaTh ee UCNoNb30BaHKe NpU YCTaHOBNEHHOW MOCTOSIHHOW TeMrepaType 1 kamepa AofkHa
6bITb OCHalLleHa cpeACTBaMM AN U3MePEHUs U KOHTPONS TemnepaTypbl XUAKOCTU ¢ TpebyeMoi TOUHOCTbIO.
310 MOXeT bbITb 06ecrneveHo UCNONb30BaHNEM BHELLHENO HAarpeBa TepMocTaTa/6aHn unnnyTem BHyTpEHHero
3NEKTPUYECKoro Harpesa kamepbl.

5.1.2 Matepuansbl, UCNoNb3yeMble B KOHCTPYKLMN KaMepbl, A0SKHbI 6bITb HEMOPUCTLIMU 1 CNOCOBGHBIMU
BblAEPXKMBATb YCTAaHOBMEHHYI TemnepaTypy. NameHeHne TeMnepaTtypbl HE OSDKHO BIIUSATL HA perynnpoBKy
3MEeKTPodoB.

5.1.3 MoBepxHOCTM 31eKTPOAOB, CONpUKacatoLmMecs ¢ UCMILITYEMON XUAKOCTbIO, AOMKHBI UMeTb rnag-
Koe MoKpbITUe ANns obneryeHns nx ouucTkn. Mexxay cnbITyeMOon XKUAKOCTBIO U 311eKTPoAaMMN He OSKHO NPouc-
XOAWUTb XUMUYECKUX peakuuid. YucTsAwme cpeacTBa Takke He AOMMKHbI OKa3sbiBaTb BMUSIHUE HA 3NeKTpoabl.
Kamepbl, U3roToBMNeHHbIE N3 HepXKaBeltollen cTanu, NoaXoaaT A UCTLITaHUA BCeX TUMOB U30NALMOHHBIX XK1a-
KocTel. He cnegyeT Mcnonb3oBaTthb anioMUHWUA UM ero CrifaBbl, NOCKOMbKY OHU MOTYT NOABEPraTbCst KOPPO3nun
noa AeNUCTBMEM LLEMOYHBIX MOKOLLIMX CPeACTB.

[MpunmeyaHun e — YCTaHOBMNEHO, YTO 3MEKTPOAbI C raribBaHN4ECKUM NOKPbITUEM NMOBEPXHOCTU SBMNSAIOTCA MEHEe
noaxoaaLmMmMn, YeM TBepAble MeTannuyeckue anekTpoasl. OaHako NOBEPXHOCTU C ranbBaHUYECKUM MOKPLITUEM U3 30M0-
Ta, HUKENsA nnu pogua BbInn NPU3HaHbl NOAXoAAWNMMU NPU YCITOBUMK, YTO MNMOKPbITUE Ka4Y€CTBEHHOE U ycTOﬁ‘-lVIBO K NOBPeX-
AEeHUAM. MHBap (CI'IﬂaB xXenesac HMKeﬂeM) C ranbBaHN4YeCKNM MNMOKPbITUEM U3 pOaUA ABMNAETCH NoAXoAALLMM Mmarepnanom
n 06nap,aeT AONONHUTENbHBIM NPEUMYLLLECTBOM — HEe3HAYUTElbHbIM TENJOBbIM pacClUMpEeHNEM. Take MOXXHO UCNornb30-

BaTb J1aTyHb C raribBaHN4€CKUM MNOKPbITUEM N3 HUKENSA UIMK 30510Ta U HEPXKaBeloLyio cTarb C raJibBAHUYECKUM NOKPbITUEM
N3 HUKens.

5.1.4 Teepable M30MSALMOHHbIE MaTepuarbl, UCMOMb3yemble AN NOAASPXKKA 3MEeKTPOA0B, OAOMKHbI
nMeTb Manblitg & u Gonbluoe yaensHoe conpoTusrieHe. OHW He AoMKHbI a6CcopBUpoBaTh 3TaNOHHbIE KUAKOC-
TV UMK NOABepPraTbCA UX BO3AEWCTBUIO, a Takke He A0SDKHbI aBcopbupoBaTh UCTbITaTENbHbIE KWUAKOCTU UM
ounLatoLLme MaTepuansi.

MpumeyaHune—KBapueBoe CTEKNO ABNAETCA NOAXOASWMM MaTepManoM Ansi UCMONb3OBaHUsl B KaUecTBe
M30NALMOHHOIO MaTtepuana B kamepe. Beneacrteue pasnuumsi mexay Ko duumeHTaMm NMHENHOTO pacwmpeHns obbiy-
HbIX METarnoB ¥ KBapLEeBOro CTeKna Mexzay CoeiMHeHUsIMM AorKeH ObiTb 4OCTaTOYHbIN paguanbHbivi 3a3op. Takoi 3a3op
MOXET NPMBOANTL K YMEHbLLEHWUIO TOYHOCTU OnpeAeneHns B3auMHOIO PacronoXeHusl 3reKTPOaoB.

5.1.5 PaccTosiHne Mexay sKpaHUpOBaHHBLIM 3MeKTPOAOM U U3MepUTENbHBIM 3NEKTPOAOM B Hanpasne-
HWK, NapannensHOM NOBEPXHOCTM KUOKOCTU U TBEPAOTO U3OSISILMOHHOIO MaTepuana, A0MKHO BbITb AocTaTou-
Ho 60NbLIXM 4151 TOro, YTOObI BhAEPKUBATL UCTILITATENIbHOE HanpsKeHue.

5.1.6 MoxHo wucnonb3oBaTe N06yl0 kamepy, oTBevawwylo TpeboBaHUAM, YCTAHOBMEHHLIM B
5.1.1—5.1.5. Ha pucyHkax 1—5 npusegeHbl NpMMepbl KaMep, KOTOpbIE MOXKHO UCTMIONb30BaTh ANA UCMBITAHUA
XNOKOCTEN C Manon BA3KOCTbIO BNNOTb A0 HanpsikeHuid 2000 B.

B kamepax ¢ TpeMs BbIBOAaMU NpegycMoTpeHa adpdekTMBHas cuctema areKkTpu4eckon sawmTbl, akpa-
HUpYloLLast U3MepUTErnbHbIN anekTpoa. Takue kaMmepbl UCMONb3YIOT NPY NpoBeAeHUM Hanbonee TOUYHbIX U3Me-
PEeHUN ON3MeKTPU4eCKon NpoHULaemMocTh. B Taknx kamepax UCNOMb3yOT CbEMHYI0 3KPaHUPYIOLLYIO YalLly ¢
NPOBOAOM KoaKcuanbHOro kabens, UCnonb3yemMoro Ans NOAKMIYEHUs K MOCTY (PUCYHOK 2).

B kamepax ¢ AByMSA BbIBOAaMM 3aLUMTHBINA 3KpaH Ha NpoBoae, NoACOeAUHEHHOM K 3KpaHUPOBaHHOMY
anekTpoay, ACIKeH ObITb HAAEXHO NPUKPENEH K U30NaUMM kKabena Ans NpeaoTBpalleHns KoHTakTa ¢ nobown
Opyroi noBepxHocTbio. MNpn UCNonb3oBaHUN KamMmephbl A51S1 U3MepeHUs YAeSbHOIo COnpoTUBNEHUA yCTaHOBNe-
HO, YTO COMpPOTUBIIEHNE Yepes N30MATOPBI B MYCTON KaMepe JOMKHO NpeBbilaTh CoNpoTUBNEeHue, usmepse-
MOe 4yepes XKWOKOCTb He mMeHee yYeM B 100 pas. [ns M3MepeHMid Npu NepeMeHHOM TOKe AOMKHbl ObiTb
ycTaHOBMeHbl COOTBETCTBYOLLME 3HaYeHus tg d.

N5 N30NALMOHHBIX KNOKOCTEN C BbICOKMMU U3OTNUPYIOLLMMI CBOWCTBAMMW AOMOMHUTENbHBIE NOTepn B
nsonsTopax, NoAAepPKUBaKOLWMX 3MeKTPoabl, MOTYT MPUBOAUTE K U3MEHEHUIo pe3yrbTaToB U3MEepeHWi.
Mo aToi NPUYNHE NCNOSb3YHOT UCNbITATEMNbHbIE KAMEPHI, B KOTOPBIX MEXAY ABYMsI U3MepUTEenbHbIMU 3M1eKTpo-
AaMu He NPUMEHsItOT MOCT, U3TOTOBJIEHHBIA U3 TBEPAOro U3OMSUMOHHOrO MaTtepuana. TaHreHc yrna au-
3MEKTPUYECKNX NOTEPb MYCTON KaMephbl My 4acToTe arekTpudeckoro Toka 50 My gosmkeH 6biTs MeHee 1076,

[na cBegeHns K MUHUMYMY BO3OEWCTBUIA, CBSA3AHHBIX C 3arpssHeHNsMN NMOBEPXHOCTEN, conpukacar-
LLMXCSI CKNAKOCTBHO, UCNOMb3YHOT KaMepbl, B KOTOPbIX OTHOLLEHME NOLLaAN MTOBEPXHOCTA 3NEKTPOA0B KOO be-
MY XWUAKOCTM SIBNAAETCSA HE3HAUMTEbHBIM (HanpumMep, MeHee 5 cm—1).

4
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1— BHyTpeHHMi1 anekTpos; 2 — BHELLHMI 3NeKTPos; 3 — 3alnuTHOe KoMbLo; 4 — nogbemHas pyuka; 5,6 — keapueBas npoknagka;
7— MUHVMA/IbHBIN YPOBEHb XMUAKOCTM

O6bem XUAKOCTM B KaMepe paBeH npubansntTenbHo 45 cm3. Bce NOBEPXHOCTM, COMPUKACAIOLLIMECSH CXUAKOCTbIO,
[OJDKHbI UMEeTb rnafkoe nokpbiTue.

PucyHok 1 — TMpuMep kamepbl C TpeMsi BbIBOAAMU A1 NPOBeAEeHUA N3MEPEHUNI HA N30ASALNOHHbLIX XULKOCTAX
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1— cbemHas akpaHupyowas yawa (HepXxaBelowwasn CTasib); 2 — HapyXHbIi aNeKTpos,; 3 — 3alUMTHOE KOSbLO;
4 — BHYTPEHHUIA KONbLIEBOW 31€KTPOA; 5 — 3KpaHWpPOBaHHbIN kabenb

PucyHok 2 — Mpumep saKkpaHMpOBaHMUSA KaMepbl, NPUBEAEHHOM Ha pucyHke 1
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HaNMBHaA CTeKNsHHAA Tpy6Ka; 2 — CTekNsHHas aspaumoHHas Tpy6ka; 3 — 3aluTHOE KOMbLo; 4 — Tpy6Ka AaTumka TeMmnepary-
pbl; 5 — M3MepUTesbHbI 3N1eKTpos; 6 — BCTPOEHHOE HakNaAHoe KO/blo; 7 — BbICOKOBOJIbTHbI 3/1€KTPOS

PncyHok 3 — Mpumep c60pOYHOro yepTexa Kamephbl
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1 025 1

1— u30/1ATOpP; 2 — KapMaH /151 TepMOMETpPa; 3 — /ABA BbiMyCKHbIX OTBEPCTUS A/151 U3GLITOUHON XIMAKOCTY; 4 — 3a30p

KonNnyecTBo XMAKOCTM, HEO6X0AMMOE AN HANO/THEeHWs! Kamepbl, — NpuéAn3nTensHo 15 cm3.

PucyHok 4 — MpumMep Kamepbl C ABYMS BbIBOAaMU /18 NPOBEAEHNUA U3MEPEHNIA Ha KUAKOCTAX
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1— KpbILWKa; 2 — BHYTPEHHWUIA 3NEKTPOA; 3 — HapYXHbI 31eKTPOA; 4 — COCyA U3 HepxaBetowwei cTann; 5 — runb3a gas u3MepeHus
Temnepatypbl; 6 — BNC-KOHHEKTOP A/19 3/IEKTPUYECKUX COEAVHEHWIA*

PucyHok 5 — MpumMep vcnbiTaTesIbHOl KaMmepbl A7 XUAKUX 4U3IEKTPUKOB C MasTbIMW AU3/TEKTPUUYECKUMU NOTEPSMU

5.2 NcnbiTaTennbHOe 060pyAoBaHne

VicnbiTaTtensHoe 060pyaoBaHne A0MKHO obecneunBaTth NogfepXaHne yCTaHOBNEHHON TeMmnepaTypsl B
ncnbiTaTeNbHOW KaMepe € TOYHOCThH £1 °C 1 3KpaHUPOBaHNE 3/TIEKTPUYECKMNX NOAKIOYEHNI K Kamepe. Vcnbl-
TatefnbHaa kamepa [o/kHa ObiTb Hag/exawmm o6pa3om M30/1MpoBaHa OT 3a3eM/IEHHOro Kopnyca ucnbita-
TeNbHOro o60pyAoBaHus.

5.3 CtekndaHHas nocyna

Mcnonb3ytoT na6opaTopHyto nocyay (CTakaHbl, rpafyvpoBaHHble LMAVHAPLI, MTUNeTK UT. 4.) n3 60pocu-
NMKaTHOTO cTekna. Beto nocygy, Mcnosib3yemyto npu pa6oTte ¢ o6pasuamu, 04U AT, Kak yKa3aHo B pasgerne 6,
M TWwarenbHo cylar.

5.4 Mpunbop ANa n3MepeHns An31eKTPUYeCcKoi NnpoHnyaeMocTm ntg s

MOXHO 1cnosb3oBaTh 060e YCTPOINCTBO, N3MepsioLee 3IeKTPUYEeCKyo eMKoCTb ntg 5 npu nepemen-
HOM TOKe, TOYHOCTb W pa3peLleHne KOTOPOro NoAX0AAT AN UCNbITYEMbIX 06pasLoB.
MpuMepbl EMKOCTHBLIX MOCTOB NMEPEMEHHOr0 TOKa U UCMbITaTeIbHbIX CXeM npusBegeHsl B MOK 60250.

5.5 Mpubop ANa n3mepeHns yaenbHOro CONnpoTUBAEHUS NPU NOCTOSHHOM Toke

MopxogAawme npubopbl U UcNbITaTeIbHblE CXeMbl onucaHbl B MOK 60093. MOXHO ucnonb3oBaTb agpyrve
npubopbl, TOYHOCTb M paspeLleHne KOTopbIX NOAXOAAT ANS UCMbITYyEMbIX 06pa3LIOB.

5.6 YcTpoiicTBa U3MEPEHUS BPEMEHM

[Nna n3amepeHnus BpEMEHN 3neKTpusaunum UCnosb3yT YyCTPOoiCcTBa, 06ecneymBarLlLLMe n3MepeHne Bpe-
MeHM C TOYHOCTbIo 0,5 C.

5.7 be3onacHoOCTb

BHumaHune! Cnepgyet ybeantbcsa B MCNpaBHON paboTe 3alMTHbIX YCTPONCTB, obecneymBaroLinx 6e3o-
nacHoOCTb PYHKLMOHNPOBaHNS 060pyA0BaHNS.

* BNC — cokpatieHue ot Bayonet Neill Concelman.
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6 Ounwarowmin pacTBopmTenb

[N 04UCTKM NCNONB3YIOT PacTBOPUTENN HE HUXKe TEXHUYECKOrO Krnacca Y., He BIUSIIoLLIME Ha pesynbTaTbl
ncrbiTaHWi. PacTBopuTenu XpaHaT B ByThikax U3 KOPUHHEBOro CTekna.

Mpw nocTaske pacTtsopuTesns B 6boukax niobble TBepable YacTuLbl yaansaoT punbtpauuein. OThunstpo-
BaHHbIA pacTBOPUTENb XPaHAT B MapKUpoBaHHbIX By TbiNKax U3 KOPUYHEBOro CTeKMa.

[nsa yrneeogopoaHblX Macen NoAxoasT yrNeBoAopoAHbIE pacTBOPUTENM, HAaNpuMep, yauT-cnmpuT (Tem-
nepatypa kuneHus ot 60 °C go 80 °C), H-renTaH, UMKnorekcaH v Tonyos. [ins opraHU4ecknx CnoxHbIX apupos
NCMONb3YIOT 3TaHomM, ANs KPEMHUIMOPraHNYECKUX AUSNEKTPUKOB — Tonyon. [ng Apyrux U3onaUMOHHBIX XKna-
KocTel MOTYT noTpeboBaTbCs CneumnanbHble PacTBOPUTENN.

7 OuucTKa UcnbiTaTenbHOW Kamepbl

Ha peaynbTaThl UsMmepeHnin AUsNeKkTprUYecknx xapakTepucTuK B NepByto ouepeb BNUMSAeT YUCTOTa UCTbl-
TaTenbHOW Kamepsl, T. K. U30MALNOHHbIE XMOKOCTU OYeHb YYBCTBUTENbLHbI AaXKe K HE3HaUMTENbHLIM 3arpasHe-
HUSIM.

UcnbiTaTenbHble Kamepbl, MOCTOAHHO UCMOMb3yeMble ANs UCTIbITaHUIA, PerynsipHO ouuwaloT U Bceraa
ouMLLAaT HENOCPEACTBEHHO Nepes 3TanoHHBIM UCTbITRHUEM.

OuucTka He TpebyeTcs neped cTaHAapTHLIM UCTIbITAaHUEM, MPOBOAMMBIM NOCIIE UCTILITAHWUA, pe3ynbTaTbl
N3MepeHUs XapakTepUCTHK B KOTOPOM HaXOAATCA B YCTAHOBMEHHBIX Npeaenax v UCrbITaH!a NPOBOAUNUCE Ha
XKNAKOCTU aHanorM4Horo Xummyeckoro Tuna. MNepes cneayoLlmMM UCNBITAHUEM KaMepy NPOMBIBAIOT cheayo-
LM 06pasLoM, 06 beM KOTOPOro AOSMKEH COCTaBMNATL He MeHee TpeX 06beMOoB Kamepbl.

Mpwy perynsapHoM UCNonb3oBaHUN KaMepbl 41151 UCNBITaHWUI XKUAKOCTER aHANOMMYHOTO XUMUYECKOro TUna
C aHanorn4HbIMN 3MEeKTPUYECKUMU XapakTepUCTUKamMmn ee MOXHO XpaHUTb HaNoOMHEHHON YUCTEIM 06pa3LOoM
XNAKOCTU 1 NPOCTO NPOMBIBaTE crieayoLmnmM 06pasLioM, 06beM KOTOPOro AOIKEH COCTaBNATbL HE MEeHee Tpex
06BbEeMOB KamMepbl.

MoskHO ncnone3oBaTh Apyrve npoueaypbl OUUCTKU NPU YCIIOBUK, YTO AoKasaHa Ux 3chheKkTUBHOCTb.

MpyMepbl anbTepHaTUBHBIX NpPOoLEeAyp OYACTKM UCMbITaTeNbHBIX Kamep npuBeaeHbl B NPUNOXeHU-
AaxAuB.

Mpwv pacxoxaeHun pesynbTaToB, NONYYEHHbIX B pasHblX NabopaTopusix, UCNONL3YIOT CreayoLLyto CTaH-
AapTHyo npoLeaypy OUUCTKA.

MpepocTtepexeHune — [ns nsbexaHus BocnaMmeHeHNs 1 TOKCUYECKUX BO3AEACTBUIA NPU UCMONb30Ba-
HWUW pacTBOPUTENEN NMPUHUMAIOT COOTBETCTBYIOLLME MEPbI NPEOCTOPOXHOCTH.

7.1 Mpoueaypa ounMcTkU TpuHaTpuindocdarTom

MonHOCTbIO AEMOHTUPYIOT Kamepy.

TwarensHo NPpoMbIBAOT BCE AeTanu ABYMs NOpLUAMU ovnwlatolero pactesopurens (pasgen 6). Ono-
nackuBaloT BCe AeTarnv aLueToHOM, a 3aTeM NPoMbIBatoT UX MATKUM abpasvBHbLIM MbISIOM UM MArkum abpasune-
HbIM MOIOLLM CPECTBOM.

HelicTBue abpa3snBHbIX YaCTUL, HE OOIDKHO NPUBOAUTL K HAapYLUEHWIO rNaaKkoCcTy NOKPLITUS: MeTanmyec-
KX MOBEPXHOCTEMN.

Kunsarat sce getanu He MeHee 5 MUH B 5 %-HoM pacTBope TpuHaTpuiidocdaTa B QUCTUNNIMPOBAHHON Unu
AenoHN3poBaHHON BOAE, NOCIE Yero X HECKOSbKO pas NPoMbIBaloT AUCTUNIIMPOBAHHOW U OEUOHU3UPO-
BaHHOW BOAON.

KunaTat Bce getanu He MeHee 30 MUH B AUCTUNNMPOBAHHON UM AEMOHU3NPOBAHHOW BoAe.

Cywart Bce AeTanu B cylwMnbLHOM Wwkadpy npu temnepatype 105 °C—110 °C He 6onee 120 MUH, NOCKOIIb-
Ky HEKOTopble MaTepuanl MOryT MOBpeXaaThCs B pesyfbTaTe ANUTENbLHOTo BO3AeicTBUs Temnepartypsl. [po-
OOMKNTENbHOCTb CYLLKW 3aBUCUT OT KOHCTPYKLUK KaMepel, HO 0BbIbHO cocTasnsieT 60—120 MUH.

CobupaloT ncnbiTaTenbHyO Kamepy, NoKka OHa He OCTbifa, NMpu 3TOM He KacaltoTCsl rofibiIMU pykamm
MOBEepXHOCTEN, KoTopble ByayT CMaunBaTbCs XKNAKOCTLIO.

7.2 XpaHeHue kamep

Ecnu kamepy He 1CNonb3yoT, peKkoMeHAYeTCs OCTaBMsATh ee 3anofHeHHON YNCTEIM 06pasLoM 06bIYHO
NCMonb3yeMoin N30 NALMOHHON XKNAKOCTU, €CNN NCNBIThIBAIOT Pa3Hble XUAKOCTN — pacTBOPUTENEM, He oKas3bl-
BaloLLIMM BpeHOro BO3eNCTBUA Ha Kamepy.

Kamepbl, ncnonbsyemMble HeperynspHo, O4ULLAIOT, cyLlaT, cCobUpatoT MXPaHAT B CYXOM MblfieHenpoHuLa-
eMOM LuKady.

Kpome Toro, cneaytoT pekoMeHAaLUsaAM U3roToBuTens.

10
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8 O160p Npob6

N30nALMOHHBIE XXMAKOCTU A5 UCNbITAHWI NO HacTosILeMy cTaHaapTy oTéupatoT no MOK 60475.
O6pa3supbl XpaHAT U TPAHCNOPTUPYIOT B UCXOAHLIX KOHTEAHepax 1 3alumLaoT OT BO34eNCTBUA cBeTa.

9 MNMoagroTtoBka npo6

He npumeHaAoT HUKkakon 06paboTkv, HanpuMep, GUNLTPaLMK, CYLWKU U T. 4., €CMU B TEXHUYECKUX Tpebo-
BaHWUAX HA UCMbITYEMYHO XXNAKOCTb He YCTAHOBIIEHO UHOE.

Ecnu HeobxoauMo npeasaputenbHO HarpeTb Npoby, TO 3T0 N0 BO3MOXHOCTU AenatloT B UCXOQHOM KOH-
TeliHepe ¢ obpa3uom nocne otéopa 13 Hero 4OCTaTOMHOrO KonuyecTsa obpasLia aAns Apyrux ucnoitTaHnin. Ans
npeaoTBpaLleHns paspyleHns KoHTelHepa B HeM A0IKHO BbiTb OCTaBneHo AocTaTovHoe MycToe NpocTpa-
HCTBO AN paclUMpPEHUS XXUAKOCTW.

Ecnu o6pasupbl HeobxoaumMo nepemecTuTb B Apyrne KOHTENHepbl, TO 3TO AOMXKHbI BblTb CTEKMNAHHbIE
nabopaTopHble CTakaHbl C KpbILWKaMU N Konbbl ApneHmeiiepa ¢ npuTepTbiMu NpobKkamMu, oUULLEHHbIE NO pas-
aeny7.

Mpv npoBeaeHUN UCNLITaHWIA NPYU TeMNepaType OKpyXatoLen cpeabl UCXOAHbIA KOHTEeNHEP BbiAepKuBa-
10T B MOMeLLeHM A0 TeX Nop, Noka Temnepatypa obpasua He cpaBHAETCA C TeMNepaTypoi OKpyKatoLLel cpe-
ael. Ecnu ucnbiTaHua nNpoBodAT Npy NOBbILEHHON TeMnepaType U obpasel, He MOXeT ObiTb HarpeT B
ncnbiTaTenbHOM KaMepe, KOHTeNHep ¢ 06pa3LLOM MW BCNOMOraTeNbHbIA COCY 3aKynopuBatoT, MPU 3TOM B HUX
AOMKHO OCTaBaTbCA 4OCTATOMHO NYCTOro NPOCTPaHCTBA ANA pacluMpeHUs XUAKOCTU NpU HarpeBaHun. 3aTem
KOHTeMHep HarpesatoT B CYLWMALHOM WKady A0 TeMnepaTypbl, NpeBbliatoLLei yCTaHOBIIeHHYIO TemnepaTypy
ucneltaHnsa Ha 5 °C—10 °C.

Ons XnakocTei, YyBCTBUTENBHBIX K OKUCIIEHMUIO, MPOAOIKUTENBHOCTL HAarpeBaHus He A0SDKHa NpeBbI-
watb 14.

EcnuxngkocTb HarpesatoT B CyLUMNbHOM LKady, ANs NpeaoTBpaLleHus ee 3arpsisHeHUsl orpaHUuYnBaloT
NCNonb30oBaHMe aToro Wwkada oTaeNbHbIM KNacCoM XUAKOCTEN.

Onsa nonyyeHusi npeacTaBuTenbHbIX NPO6 ANA UCNbITaHUA o6paseLl, rOMOreHU3NPYIOT NyTeM HakroHa
KOHTeHepa 1 ero 0CTOPOXHOro BpalleHUsa HECKOMbKO pas HenocpeacTBeHHO nepe oTbopom Npobbl.

MpoTupatoT BXoAHOE OTBEPCTUE KOHTeNHepa 4YMcToi 6e3BOPCOBOI TKaHbIO U MPOMBIBAIOT HapyXHYIo
MOBEPXHOCTb, CNIMBas HEOOMbLLOE KONMNYECTBO XXUAKOCTU.

10 KoHAMUMOHMpOBaHWE U 3anNONHEeHNe UcnbiTaTeNnbLHON KaMepbl

10.1 KoHauumnoHupoBaHue kamepbl

Mocrne oYUCTKN 1 CYLLKN SMEKTPOAOB He KacarTcsl UX NOBEPXHOCTEN ronbIMU pykamu, Takke cnegar 3a
YACTOTON NOBEPXHOCTEN, Ha KOTOPbIX pa3MeLlaoT KOMMNOHEHTbI KaMepbl, U He JOMYCKalT UX 3arpAsHeHus
napamu U nbinbHo.

Ons UckNiloYeHnst BANSIHAA NpoLeaypbl OYACTKA Kamepbl Ha pesynbTaTbl Mocrneayowmnx UcrbiTaHui
CYXYH0 OUULLIEHHYH KaMepy NpeABapuTenbHO ABaXAbl MPOMBIBAIOT UCTILITYEMON KMAKOCTLIO. [Ns1 XKUAKOCTEN,
obnagatowmx 60nbLLIOK BA3KOCTLIO, MOXeT noTpeboBaTbes bonee NpogomknTernsHoe BpeMsi npeasapuTes-
Holh 06paboTKu.

10.2 3anonHeHue Kamepbl

Ononack1BatoT KaMmepy nocneaoBaTenbHO TPeMs NopLMsMU 0BpasLia XXUOKOCTU, CriMBatoT XUAKOCTb U
yaoanstoT ee. Ecnv ans BbinonHeHns aTol npoueaypebl BHYyTpeHHWIA(e) anekTpoa(bl) U3BeKatoT U3 kKaMmephbl, TO
He aonyckaeTcsl ero(Ux) pasmelleHve Ha Mobon NOBEPXHOCTU ANst N3bexaHUA HaKoMMeHUA YacTuL, Nblnn Ha
MOBEPXHOCTSAX KaMepbl, CMa4MBaeMbIX UCMBITYEMON XUAKOCTbLHO.

CHoBa 3anosHsAT Kamepy, He AoMnyckas 3axBaTa Ny3blpbKoB Bo3ayxa. [JoBOAAT TemMnepaTypy kamepbl 1
ee coaepkMMOoro 40 YCTaHOBMEHHOMO 3HaUeHUs TemnepaTypbl UchbiTaHus. Bpems, Heobxoanmoe ans 4ocTtu-
XKeHUs TeMmnepaTypbl UCMbITAHUS, 3aBUCUT OT MeTofa Harpesa u 06bl4Ho cocTasnsieT oT 10 4o 60 MuH. Mamepe-
HUSA Ha4MHatloT B TeveHne 10 MUH nocne AOCTUXKEHNUA YCTaHOBMEHHOW TemnepaTypbl UCNBITAHUA C TOYHOCTbHO
+1°C.

BHMMaTenbHO cneanaT 3a TeMm, YToBbl )KUAKOCTb UMK AeTanu KaMepbl He conpukacanvcb ¢ NobbiM UCTOY-
HUKOM 3arpsisHeHUs.

>KenatenbHoO OrpaHMYnTb UCMONb30BaHUe KaMepbl TOMbKO O4HUM KNacCoM XNOKOCTU. 3arpsisHeHus, He
ABnALWMecs BpeaHbIMU 4151 OQHON XMAKOCTN, MOTYT ObITb BpeAHbIMU A5t APYroi.
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O6ecneunsatoT 3aLlUNTY XKMNOKOCTU OT NapoB U Trasos Oprmaromeﬁ cpeabl, KOTOPpble MOIYT NOBJTUATL HA
€e KayecCTBo.

11 TemnepaTtypa ucnbiTaHun

HacTtoswme meToabl NPUroaHsl 418 UChbITaHUA N30NALMOHHBIX XKMAKOCTEN B LUIMPOKOM AinanasoHe 3Ha-
YeHui Temnepatypsbl. cnbiTaHns 4omkHbI NPOBOAUTLCSA Npu TeMnepaType 90 °C, ecnu B TeXHU4ECKUX Tpebo-
BaHWSX Ha KOHKPETHYHO XKWAKOCTb He YyCTaHOBMEHO MHOE.

TemnepaTypy U3aMepsitoT ¢ TouHocTbio 40 0,25 °C.

12 U3mepeHMe TaHreHca yrna AuaneKkTpuyeckmx notepb (tgd)

12.1 UcnbiTaTenbHoe HanpsxeHue

HanpsixeHne nepemeHHOro Toka JoIMKHO Co34aBaTh B XUAKOCTU HAaNPSHKEHHOCTb 3NEKTPUHECKoro nons
B MHTepBane ot 0,03 go 1 kB/MM. HanpsikeHWe AOMKHO U3MEHATLCS NO CUHYCONAANbHOMY 3aKOHY C 4acTOTON
40—62 .

MpumeyaHue—OBbYHO B yKa3aHHOM MHTEpBare 4acToT Npeobpa3oBaHne pe3ynbTaToB, NOMYHeHHbIX Ha
0[HOV YacToTe, B peaysibTaTbl Ha APYron 4acToTe MOXHO NPOBOAUTL MO (hopmyne

f.
tg 8 = (19 85) 2 @
1

rae fy, f, — vacroTa.
12.2 UamepeHun

Ecnu kamepbl HarpeBatoT B HEaBTOMaTUYECKOM peXnMe, U3MepeHue TaHreHca yria AnaneKTpudecknx
noTepb NPoBOAAT B TeveHne 10 MUH nocrne AOCTWKEHWS YCTaHOBNEHHOro 3HaYeHUA TemnepaTypbl C TO4-
HocTbto +1 °C. HanpshkeHne nogatoT TOMNbKO Npu U3MepeHun. MNMocne 3aBeplUeHUs HavanbHbIX U3MEpPeHUn
(BKMtOYaS M3MEPEHMNS 4UBNEKTPUYECKON NPOHULAEMOCTI U YAENbHOro CONPOTUBAEHUSA, NPU HE06X0ANUMOCTH)
CMUBALOT XMAKOCTb U3 kKamepbl. CHOBa HAaMOHSAOT Kamepy BTOpO nopuuelt obpasua, cneays Toi xe npoueay-
pe 1 NpUHUMas Te XXe Mepbl NPeOCTOPOXKHOCTU, YTO U NPU NEPBOM HaMOJTHEHUM KAMepbIl, HO ofycKas onoac-
KneaHue. MNoBTopsitOT namepeHne. [iBa 3HaveHust tg 8 He AOMKHbI OTNMYATLCA APYr OT Apyra bonee yem Ha
0,0001 nntoc 25 % Bonee BLICOKOTO 3HaYeHUs1 3TUX ABYX onpeaeneHui.

MpwumeyaHne—lNoBTOPHbIE N3MEPEHUSI MPOBOAAT TOMBKO MPU NONYyYEHNM HU3KMX 3HaqeHun tg 8. MNpw npue-
MO-CAaTO4HbIX UCTbITAHWSIX MOBTOPHbIE M3MEPEHNS He NPOBOASAT.

Ecnu ykazaHHoe TpeboBaHWe He BbIMOHEHO, NPOAOMKA0T UCTIbITaHUS A0 TeX Nop, Noka He ByayT nony-
YeHbl ABa rnocrefoBaTenbHbIX 3HaveHus tg §, Haxoasawmxes B npegenax 0,0001 nntoc 25 % 6onee Bbicokoro
3HavYeHUs ANs ABYX CPaBHUBAEMBbIX 3HaUEeHUI. TN 3HAYEeHUSA NPUHUMALOT 3a pesyfbTaT USMepPeHUiA.

12.3 Otuyer

B oTueT 3anucbiBatoT cpegHeapudMeTUYEcKoe 3HaUYeHUe TaHreHea yria AuanekTpudeckux noteps (tg 6)
ABYX NPaBuIbHbIX Pe3yribTaToB U3MePeHUI,

OTueT TakKe AOIIKEH COAepXaTh 3HaYeHUS:

a) 3NeKTPUYECKOro HarpsHKeHUs;

b) YacTOTbl NPUNOXEHHOTO HAMNPSKEHNS,

C) TemnepaTypbl UCTILITAHMS.

13 U3amepeHne OTHOCUTENLHON AU3NEKTPUYECKOW NPOHULLIAEMOCTH

13.1 UamepeHUun

N3mepsaoT 3MeKTPUYECKY0 8MKOCTb YUCTOW UCMbITATENbHOM KaMepbl cHavana ¢ Cyxum BO3AyXOM B
KayecTBe ANarneKTpuKa, a 3aTem nocne HanoHeHUs XMAKOCTbIo C M3BECTHON OTHOCUTENBHON AN3NeKTpudec-
KOW MPOHMLLAeMOCTbIO &,. BbIMUCMSIOT «KOHCTAHTY anekTpoaa» C, M CKOPPEKTUPOBAHHYIO 3MEeKTPUYECKYHO
€MKOCTb Cg no coopmynam:

Co=n=Cs ®)
g —1
Cy= CaCo, @)
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roe Cn — anekTpu4eckad eMKOCTb KaMephl, HanonHeHHON KaﬂMGPOBOHHOﬁ XXWAKOCTbIO C OTHOCUTENbHOWU An-
SNEeKTPUYECKON NMPOHNLIAEMOCTbIO &
Ca — 3neKkTpunyeckas eMKOCTb KaMmepbl C BO3yXOM B Ka4eCTBe AUSNEeKTpUuka.
N3mepsiloT dNeKTpu4eckyro eMKoCTb Cx Kamepbl, HAaNONHEHHON MCHbITyeMOVi XUOKOCTbIO, U BbIHUCAIOT
OTHOCUTENbHYIO AN3NEKTPUYECKYo NpOHULAeMOCTb No cbopmyne

= Cx-Cy (5)

Ex
Ce

MoBTOPSIOT UCMIbITAHWE A0 TEX MOP, NoKa He 6yayT nonyyeHsl ABa NocreAoBaTe bHLIX pe3ynbTaTta usme-
peHuin, oTIMyaroLmecsa Apyr ot apyra He 6onee yeM Ha 5 % Goree BLICOKOro 3Ha4YeHUA. ATU peaynbTaThl 40N+
Hb! 6bITb MPUHATBI KaK NPaBUrbHLIEe pe3yrbTaTbl UsMepeHUi.

MpumedaHune 1— MakcumanbHasi TOUHOCTb PE3yNbTATOB U3MEPEHUIN AOCTUIAETCA, €CNU U3BECTHBI 3HAYEHUSA
C,, C, v g npu Temneparype, npu KOTOPOii onpeaernsiiot 3naqerve C..

Mpumedarue 2 — py ncnonb3oBaHNM XOPOLLO CNPOEKTUPOBAHHbLIX, paHEe NPOBEPEHHbIX KaMmep C TpeMst
BbIXOZ4AaMM UIK, eCNu Npuemnema 6onee HM3Kkas TOYHOCTb U3MEPEHUN, Cg MOXHO NpeHebpeyb U BbIYUCNNTL OTHOCUTETb-
HYIO AU3NEKTPUHECKYI0 MPOHMLIAEMOCTD MO YNPOLLLEHHOW hopmyne

=Cx (6)
& Ce‘

13.2 Otvet

B oTueT 3anucbiBaloT cpegHeapupMeTUIeckoe 3HavYeHUe OTHOCUTENbLHON ANSNEKT pU4eCKon NpoHuLae-
MOCTU MpaBUbHLIX pe3ynbTaToB U3MepeHuii obpasLa.

OTueT Takke 4OIDKEH codepKaTb:

a) TN UCNONb3YEeMON Kamepbl U ee 3MEeKTPUYECKYH0 eMKOCTb C BO31YXOM B KaYecTBe AN3NEKTPUKA,;

b) HanpsXeHHOCTb 311eKTPUYECKOro nons;

C) 4acTOoTy NPUIIOXKEHHOTO HaNPSXKEeHUS;

d) TemnepaTypy ncnbiTaHus.

14 U3mepeHue yAenbHOro cConpoTuBreHusa npu NOCToAHHOM TOKe

14.1 UcnbiTaTenbHoOe HanpsxeHue

WUcnbiTaTensHoe HanpsbkeHWe MOCTOSIHHOTO ToKa A0MKHO oBecreunBaTb MpUNOXeHWe K XKMOKOCTU
HaMpPsHKeHHOCTMN 3MeKTPUYEcKoro nons, pasHon 250 B/mm, ecniv He yCcTaHOBNEHO Apyroe 3HauyeHue.

14.2 Bpemsa aneKkTpusauum

Ob6wenpuHaToe BpeMsi anekTpusauun coctaenset (60 £2) c. MiaMeHeHWe BpeMeHn snekTpusauuu
MOXeT NPUBOANTL K 3aMETHbIM U3MEHEHUAM pe3ybTaToB UCMbITaHNS.

14.3 UsmepeHuA

Ecnu Ha ncnbityemom o6pasLie Bbln nsmepeH TaHreHe yria AuanekTpuyYecknx NoTepb, 3NeKTpoabl 3ako-
pauuBatoT Ha 60 ¢ 1 nocre 3Toro HeMeAneHHo NPUCTYNaT K USMePEHUIo yAeNbHOro CONPOTUBMNEHUS.

Ecnu namepsoT TOMbKO yaensHOe CONpoTUBINEHNE, USMEPEHUSI HAYMHAOT NO BO3MOXHOCTU BbICTPO, He
6onee yem vepes 10 MUH NOCne JOCTUXKEHUS 3HAYEHNS1 YCTaHOBMEHHON TeMnepaTtypbl ¢ TOYHOCTLI0 +1 °C.

YcTaHaBnmBatoT a/1eKTpUdeckme coeAMHEHNs C U3MePUTENbHOM annapaTypon N UCTOYHUKOM Hanpsike-
HWs Tak, YTOObl BHYTPEHHUA anekTpos kamepbl Obin NodknodeH K 3aemrie. [ogaloT Ha HapyXHbIR anekTpos
HanpshKeHne NOCTOSIHHOTO TOKA U B KOHLLe BpEMEHN 31eKTPpU3aLnv 3annchlBaloT 3HAYEHNS TOKa U HaNPsHKeHNs.

MpumevaHnue 1— MOXHO UCNONb30BaTL APYre YCTPONCTBA, CHMTLIBAOWME COMPOTUBNEHNE, MPY YCIOBUM
BbIMNOMHEHUs ApYrMX TPeGOBaHWIA (HAaNPUMEp, HaNPsPKEHHOCTb AMEKTPUYECKOro Nons AoMKHa paBHSATECH 250 B/mm).

Ha 5 MUH 3aMbIKatoT HaKOPOTKO SMeKTpoabl AHEKA.
YnansoT XUaKocTb U3 Kamepel, 3a5vMBatoT crieyoLLyto NopLuio obpasLa 1 MoBTOPSAIOT USMEPEHNS.
BeluncnsoT yaensHoe conpotuenexme p, OM - M, no oopmyne

o= K%, 7
roe K — nocTosAHHasa kaMmepsbl, M;

U — cuntbiBaemoe 3HadeHne HanpskeHus ucnoitaHus, B;
| — cuuTbIBaemMoe 3Ha4YeHne cunbl Toka, A.
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MocTosaHHYo kaMmepbl K BEIMUCTISIOT NO 3MEKTPUYECKO eMKOCTH No chopMyne
K = 0,113 x anekTpuyeckyto eMkocTb (NdP) MycTon kamepsbl. (8)

MpumeyaHue 2— 3HaueHne 0,113 cootBercTByer 3HaueHnio 1012, yMHOXEHHOMY Ha 3HaveHue oBpaTHON
ON3NEKTPUYECKON MPOHULLAEMOCTU NYCTON Kamepbi.

PesynbTaThl usmepeHuin MOXXHO CUNTLIBATL HEMOCPEACTBEHHO C YCTPONCTBA, aBTOMATUYECKM BIMOMHSA-
FOLLIEro BbIMMCIIEHNS.

PesynbTaTbl \3MepeHnin yaenbHOro CoONpoTUBIEHUS AN ABYX NocnedoBaTeNbHbIX HanoNHeHWit kKaMepsbl
He AOMKHbI OTNMYaTLCA Apyr oT Apyra 6onee yem Ha 35 % Haubonbllero s3HaveHus. Ecnn a1o TpeGoBaHue He
BbINOMHAETCSH, TPOAOIIKAOT U3MEPEeHUs], NocneJoBaTeNbHO HaMNoNHSAs KAaMepy A0 TEX Nop, Noka He ByaeT goc-
TUFHYTO COrnacoBaHWe 3HayeHuin yaenbLHOre ConpoTUBIEHUS NocneaoBaTenbHO U3MepsaeMbiX 06pasLoB B
npeaenax 35 % Hanbonbllero 3Ha4eHus.

DT 3HAYEHMS MPUHNMAIOT Kak NpaBuUNbHblE pesyrbTaTbl U3MepeHUi.

MpnmeuvaHnue 33— Bropoe namepeHne AnNsl KaKXOOro HAMOMHEHUA, NPOBeAEHHOEe MpU NMPOTUBOMONOXHON
NONSIPHOCTU MPUITOXEHHOTO HANPSXKEHUS, MOXET NPeAcTaBUTb MHAOPMaLMIO O YNCTOTE Kamepbl U APYrUX sIBIEHUSX.
[nsi NcknoYeHns OLIMBOYUHBIX Pe3ynbTaToB He06XoaNMO ObiTe BHUMATENBHBIMU NPU paboTe ¢ HEKOTOPbLIMM 3IEKTPOHHBIMU
npnbopamu, KOTOpbIe HE OCHALLEHbI NepPeKroYaTenem rnonsipHoCcTU.

14.4 Otver

B oTuer 3anuceiBaloT cpefHeapudMeTUYeckoe 3HaveHWe yaenbHOro COnpoTUBMEHUS MpaBUMbHbIX
pesynbTaToB U3MepeHuin obpasua.

OT4eT TaKKe JOIMKEeH coaepxaThb:

a) 3HayeHue HarnpsXKeHHOCTU 3NeKTPUYECKOro Mons;

b) Bpems snekTpusauum;

C) Temnepatypy UCMbITaHUS.

14
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MpunoxeHne A
(cnpaBo4Hoe)

Mpumep anbTepHaTUBHOW NpoLeaypbl OUUCTKU UCNbITaTENbHON Kamephbl.
YnbTpa3zBykoBon MeTOq,

MonHOCTLI0 AEMOHTUPYIOT KAMepY.

TwaTtenbHO NPOMbIBAIOT BCE AeTanu ABYMsi NOPLUUSIMK pacTBOpUTerns (CM. pasgen 6).

MorpyxatoT BCce AeTanu kamephbl, 3a UCKITIOYEHUEM CTEKMSIHHBIX AeTanen u pe3uHOBbLIX YNNOTHUTENbHBIX KoNel, B
COOTBETCTBYIOLLYIO YNbTPa3BYKOBYIO OUMLLAIOLLYIO BaHHY C pacTBopuTenem npubnuantensHo Ha 10 MyH.

BblHUMatOT eTanu kamepbl U3 BaHHbI M MPOMbIBAKOT X YUCTHIM PACTBOPUTENEM.

VcnapsitoT pacTBopuTens B CBOGOAHON OT Mbinv OKpyKatowen cpege. [ns nonHoro ucnapeHunsi NoMeLLaT aetanu
Kamepbl B CYLUWITbHBIN Wwkad Temnepatyport ot 105 °C go 110 °C He 6onee yem Ha 120 MUH.

CobupatoT ncnbiTaTenbHylo Kamepy B ropsiv4em COCTOSIHUM, HE KacasiCb rofbiMU pykamy NOBEPXHOCTEN, KOTopble
ByaoyT cCMauMBaTbCH KNOKOCThIO.

MpwunoxeHne B
(cnpaBo4Hoe)

I'Ipvlmep yl1p0|.|.|eHHOI7l npoueaypbl OYMUCTKU ucnbiTaTenbHOMN KamMmepbl

Mo BO3MOXHOCTM NOMHOCTBIO AEMOHTUPYIOT KAMepy.

TwaTtenbHO NPOMbIBAIOT BCE AeTanu ABYMsi NOPLUUSMY pacTBOpUTENs (CM. pasgen 6).

OnonackuBaloT BCe AeTanu cHavana aueToHOM, a 3aTeM ropsivert BOAONPOBOAHOM BOAOW, NOCIE Yero HECKONBKO
pas ononackueaT AUCTUNIIMPOBAHHOW BOAOWN.

Cywart getanu He 6onee 120 MuH B cylunnbHoOM Wwkady Temnepatypon ot 105 °C go 110 °C. MNpoaonxuTenbHOCTb
CYLLKM 3aBMCUT OT KOHCTPYKLMW Kamepbl, HO 06bl4HO cocTaensieT 60—120 mMuH.

15



FOCT P M3K 60247—2013

Mpunoxenne C
(cnpaBo4Hoe)

AnbTepHaTUBHbIe Npoueaypbl 0GbIYHBIX U3MEpPEeHUIA TaHreHca yrna QUanekTpuyeckux notepb
M yaenbHOro conpoTUBIEeHUs U3ONALUOHHBIX XugkocTein

C.1 Obwwme nonoxeHus

PaccmatpuBaemble yrpoLweHHbIe NpoLeaypbl MOXHO UCMONb30BaTh, €CINM UCMbITaHWs rpynnsl 06pasLoB NpoBoagAT
C LeNnblo YCTaHOBIEHUs], IBISAIOTCA NN 3HAYEHUS TAHTEHCA yrna AU3NeKTPMYECKUX NoTepb U YAENbHOro CONnpoTUBNEHUS
YIIeBOA0POAHON M APYTMX KMAKOCTEN, NCMONMb3YeMbIX B 3NIEKTPUHECKOM 060PYAOBaHUM, 8 TAKKE HEUCTIONb30BaHHbIX U30-
NALNOHHBIX XXUAKOCTEN XYXKEe 3HAUEHWIA, YCTAHOBIEHHbIX KOHTPAKTOM.

MeToab! NCMbITAHUIA MO HACTOSILLEMY MPUIOXKEHUIO SIBIIAIOTCH MEHee TOUHbIMU, YeM MeToAbl HACTOSILLEro cTaHaap-
Ta, 0AHAKO OHM 0BecneunBaloT GLICTPOE NPOBEAEHUE USMEPEHWUI HA MPUEMITEMOM YPOBHE TOYHOCTH.

C.2 AcnbiTaTenbHas Kamepa

Mo>HO MCcnonb30BaTh MOANMULNPOBAHHLIE NCMbITATENbHbIE KAMEPLI C 3AMEHON XNAKOCTU 6€3 OTKPLITUS Kamep.
Bo3moxxHO noTpebyeTcs orpaHuynTh NCMONb30BaHUE OAHON Kamepbl UCMBITAHMAMU TONMBKO OQHOIO KNnacca Xui-
KOCTEW.

C.3 HarpeBanue ncnbiTaTenbHOM KamMmepbl

Mcnonb3ayoT CyLunnbHbIN Wikad ¢ hopcMpoBaHHON TAFON, HarpeBaTernbHyo pybawky nnm 6aH10, HAaNONHEHHbIe Mac-
nom (Mnu rnmuepvHoMm), obecneunBaiowme Noaaep}KaHme NoCTOsIHHON TeMnepaTypbl NCMNbITAaTENbHOW KaMepbl Tak, YTo
yCTaHOBMeHHasi TemnepaTtypa ucnbITaHus U TeMnepaTypa BHYTPEHHErO 311eKTpoAa coBNagaloT ¢ To4HocTbio 8o 2 °C. MNpu-
MeHeHue HarpeBaTenbHON NNTKM MeHee XxenaTenbHO, MOCKONbKY konebaHne TemnepaTypbl B Kamepe MOXeT NPUBECTH K
HETOYHbIM pesynbTaTam.

C.4 TemnepaTtypa ncnbiTaHusi

NamepeHus MOXXHO NPOBOAUTDL, €CNUN 3HaYeHUe TemnepaTypbl 06pasua oTnn4aeTcsa oT 3HaYEHU YCTAHOBIEHHOM
TemnepaTypbl UcnbiTaHus He 6onee yem +2 °C.

C.5 OuncTtKka ncnbiTaTenbHOM Kamepbl

Ecnv HeBO3MOXHO UCMONbL3OBAaTb NPOLEAYPbI OHUUCTKM NO pasaeny 7 HacTosiWwero ctanaapTa, Heo6xoaumo, YTobbl
Kaxaas nabopartopus ycTaHOBUIA NpUeMNEMYI0 NpoLeaypy OHUCTKU MCNONb3yeMON KaMepsbl, 4TOObI NONyYeHHbIE pe3yrib-
TaTbl GbINV NOBTOPSIEMbIMY M COTMNAacyOLMMUCS B Pa3yMHbIX Npefenax ¢ pesynbratamu, NoNy4eHHbIMU B COOTBETCTBUN C
npouegypon, onMcaHHoON B pasgene 7 HacTosIWero craHaapTa.

Mpu paGoTe ¢ pacTBOpUTENSsIMU MO pa3geny 6 HacTosiwero craHgapTa NPUHMMAIOT COOTBETCTBYIOWLME MEPHI
NpeaoCTOPOXHOCTY.

[nsa npoBegeHus ncnbiTaHUM YrIeBoAOPOAHBIX XUAKOCTEN YacTO UCNONB3YIOT CNeAyoLLyIo Nnpoueaypy:

- N0 BO3MOXHOCTY MOJTHOCTbLIO IEMOHTUPYIOT KAMepy;

- TWaTenbHO NPOMbIBAOT BCE AeTanu ABYMsi NopUusimm pacteopuTens (pasaen 6);

- OronackMBatoT BCe AeTanu cHavana aueToHOM, a 3aTeM ropsideli BogonpoBogHON BOQOW, NOCHE YEro HECKONbKO
pas ononackueaT AUCTUNIIMPOBAHHOW BOAOW;

- TWwaTenbHo cywart getanu He Gonee 90 MUH B cylumnbHOM Wwkady, HarpeTom go temnepatypbl o1 105°C go 110 °C.
MpoaoNMKUTENBHOCTL CYLLKM 3aBUCUT OT KOHCTPYKLMMW KaMmepbl, HO 06bIuHO cocTaBnsieT oT 60 4o 90 muH.

MOoXHO uMcnonb3oBaTh OAHY U Ty Xe kamepy 6e3 NpPOMEXYTOYHOW OYUCTKM AMS NoCcneoBaTerbHOro UCMbITaHNA
HECKOINbKMX 06pa3LoB HEVCMONb30BaHHbIX XUAKOCTEW OAHOIO TUNAa NpY YCNoOBUM, YTO 3HAUEHUE ONpeaerisieMon XapakTe-
PUCTUKUN UCMBITAHHOTO paHee obpa3sua nydlle 3Ha4YeHWsl, yCTaHOBINEHHOIO B TEXHMYECKUX TpeboBaHMsIX HA NPoAYKUKIO.
Ecnu 3HaveHne paccmaTprBaeMon XxapakTepuCcTUKU NOCNeaHero NenbiTyemoro obpasua xyxe 3Ha4eHus!, yCTaHOBIEHHOTO
B TEXHUYECKMX TPeGOBaHUSAX Ha NPOAYKLMIO, NCMbITATENBbHYIO KAMEPY OHYULLAIOT Nepen ee UCTIONb30BaHNEM Ans AarnbHew-
LUNX UCTbITAHWIA.

C.6 MNMoarotoBka Nnpo6 n 3anonHeHne NcnbiTaTeNbHON KamMmepbl

O6pasLbl XpaHsaT U TPaHCNOPTUPYIOT ¢ obecneyYeHnem Mmep NPeAOCTOPOXHOCTU NO pasaeny 9 HACTOSILWLEro CTaH-
aapra.

O6pa3sLbl HeNCNoNb30BaHHLIX XXMAKOCTEW rOTOBAT, PeABapuTENbHO HarpeBas u NoMeLLas B Kamepy, Kak onucaHo B

pasgenax 9 n 10. [JonyckaeTtcsi o6pasel NnpegBapuTeNIbHO HArpeTh Ha ropsiven NITMTKe, HO NPY 3TOM JA0MKHO GbITb 06ecne-
YeHO HernpepbIBHOE NepemMellBaHne obpa3sua ans NCKIKYeHWs NTOKanbHOro neperpesa.
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AnbTepHaTVBHON NPOLIEAYPOV ANS YIIEeBOAOPOAHbIX XKMOKOCTEN C Manon BA3KOCTbIO, B YACTHOCTM A4S HETAHOTO
macna, sIBNaeTcs 3anonHeHne UcnbliTateibHOM kKaMepbl 06pa3LoM Macna npu KOMHaTHOW TeMnepaType U NoMelLeHne ee B
HarpeBaTernbHyl0 kKamepy, NoaaepxuBaloLLyto Heobxogumyto Temnepatypy. CkopocTb HarpeBa AonxHa obecneunBaTtb
OOCTUXEHME XMAKOCTBIO B UCTIbITATENbHONM KaMepe TEMNEPAaTYpL! UCTbITAHWS B TedeHre 1 4 Nocne Havana HarpeBaHusi,

WcnblTatenbHble Kamepbl, UCMOMb3yeMble HEMPEPBLIBHO 683 NPOMEXYTOUYHON OUMCTKM MEXAY UCMbITAHUSIMU Pa3HbIX
06pa3LoB U30ONSLMOHHON XUAKOCTK, BCerga criegyeT NpoMbiBaTh Criegyowmm 06pasnom, 06 beM KOTOPOro COOTBETCTBYET
He MeHee Yem TpeM 06beMam Kamepsi.

Onsi OKMCINMBLUMXCS YINEeBOAOPOAHBIX Macen UHorga MoryT noTpeboBaThes cneumarnbHble Mepbl MPeAoCTOPOXHOC-
T NS UCKTIOYEHUs AanbHEeNLWero OKUCINeHNs B NPOLLECCe HarpeBaHus UIv BblAEPKMBaHUS MPU BLICOKON TeMneparype.

WHdopmauuio 0 BMUSHWM B3BELLEHHbBIX MOCTOPOHHMX BELLECTB MOXHO NONYYNUTb NPOBEAESHUEM UCMLITAHUS 40 U
nocrne hunbTpaumm Yepes GUnbTp N3 CNeYeHHOro CTeKna NopuUcToCTbIo Knacca 4.

C.7 UcnbiTaTenbHOe HanpAXeHwe

ViamepeHune TaHreHca yrna gmanekTpuyeckmx noTepb NPOBOAAT NPY HANPSKEHHOCTU SNEKTPUYECKOro Nornsi B gnana-
30He 0,03—1 kB/mm. [eficTBUTENBHOE HAMPSXKEHUE SNeKTPUYECKOro MO He AOKHO ObiTh HACTONBKO BICOKUM, YTOObI
BbI3bIBaTb BTOPUYHbLIE ABNEHUA HA 3NEKTpoadax.

WcnbiTatenbHoe HanpsiKeHUe NOCTOSIHHOIO TOKa AN MU3MepPEeHU YAernbHOIro CONPOTUBNEHUS BbIBMPaIOT Tak, YTobb!
co3aBaemasi M HanpsiKeHHOCTb SM1eKTpUYeckoro nonsi 6bina B guanasoHe 50—250 B/mwm.

C.8 UamepeHunn

Ecnu XnakocTe HarpeBalwT He B kamepe, U3MepeHnsi NPOBOAAT NOCNe ee BbiAepXUBaHUS B KaMepe B TeueHune
10—15 MMH 1 nocne JOCTKEHWS YCTAHOBINIEHHOW TemnepaTypbl BHYTPEHHEr0 3nekTpoa ¢ TouHocTbo +2 °C.

Ecnu HarpeBaHue npoucxoamnT B kamepe, 06ecrneumBaloT JOCTMXKEHUE XUOKOCTBIO YCTAHOBIEHHOMO 3HAYEHNS TEM-
nepartypebl B Te4eHue 1 4 (¢ TouHocTbIo A0 £2 °C), nocne 4ero NpoBoasiT UaMepeHusi.

McnbiTanusi npy nepeMeHHOM TOKe BCeraa NpoBoasiT nepes NpunoXeHnem HanpsiXeHUst NOCTOAHHOrO ToKa.

Ons kaxgoro o6paaua moxeT 6bITb UCMbITAHA 0aHa Npoba.

17



FOCT P M3K 60247—2013

MpunoxeHne OA
(cnpaBo4Hoe)

CBeAieHUA 0 COOTBETCTBUU CChINMOYHbIX MeXAYHapoAHbIX CTaHOapToB
HaLMOoHanbHbIM cTaHgapTam Poccuinckon depepauum
(n geAcTBYIOLWMUM B 3TOM KalyecTBe MeXrocygapcTBeHHbIM cTaHOapTam)

Tab6nwuuya JAA

0603HaYeHre CCbINOYHOro CreneHb
O6o3HaveHne U HaMmeHoBaHue COOTBETCTBYIOLLEro HaluMoHanbLHOro cTaHaapTa
MEeXOYHapOoaHOro ctaHaapTa COOTBETCTBUA
MO3K 60093 — *
MO3K 60250 — *
M3K 60475:2011 IDT FOCT P M3K 60475—2013 «XXugkoctn nsonsiumoHHslie. OT6op npob»
M3K 61620:1998 IDT [OCT P M3K 61620—2013 «>KngkocTtu naonsiumoHHble. OnpegeneHne

TaHreHca yrna AManeKTPUYecKUX NoTepb U3MEPEHUEM 3MEKTPUUECKON
NPOBOAVMMOCTM 1 EMKOCTUY

BETCTBUA CTaHOAPTOB:

IDT — ngeHTuYHble cTaHaapThbI.

* COOTBETCTBYIOLWUIN HAUMOHANBHLIV CTaHAapT oTcyTcTByeT. [lo ero yrBepgeHvsi pekoMeHgyeTcsi MCnonbs30BaTh
nepeBo Ha PYCCKMIM s13bIK AaHHOTO MeXayHapoAHoro ctaHaapTa. MNepeBo 4aHHOrO MexayHapoAHoro craHgapra Ha-
xoautcs B PegepanbHOM MHPOPMaUMOHHOM (DOHAE TEXHUYECKUX PErNaMeHTOB U CTaHOAPTOB.

MpumedaHne—B HacToswel Tabnuue NCNoNb30BaHoO crieayiolee ycroBHoe 0603Ha4YeHne cTeneHmn coot-
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KnioueBble crioBa: M30MNSALMOHHBIE XUOKOCTW, TAHIEHC yrna gnanexkTpnudeckux notepb (tg 5), OTHOCUTEbHaA
AN3neKTpudeckaa npoHNUaeMoCTb, yaenbHOe ConpoTuBneHmne, MOCTOSIHHBIN TOK
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