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BBeaoeHue

HacToawui ctTaHAapT ycTaHaBNMBaeT MeToAbl onpeaeneHns Tpex XapakTepUcTUK roprodel Nbinu.

[lepBas xapakTepucTrKa KacaeTcs MeTo4oB onpeaeneHns MMHUMAaIbHOM TeMnepaTypbl caMoBOCNTaMeHe-
HUS MbIA;

A — onpegeneHne MMHUMAanbHOW TeMnepaTypbl caMoBOCNNIaMeHeHNs CNos Nbin Ha 3agaHHOW HarpeTon
MOBEPXHOCTU;

B — onpeaeneHne MMHMManbHOW TeMnepaTypbl caMoBoCcniaMeHeHUsl obnaka nbinv Ha 3agaHHoN HarpeTon
MOBEPXHOCTMW.

MeToabl UcnbITaHWA Mo HACTOALEMY CcTaHAapTy UMEeroT OBLLMIA XapaKTep 1 X, Kak NpaBuno, NpUMeEHSIHoT
NS Lenew cpaBHeHUs Nnpu onpeaeneHnn TeMmnepaTtypbl caMoBoCnNaMeHeHUs roptodMeit Nbliv, o4HaKo Ha NpaKTu-
Ke MOryT BCTpedaTbCs crydaun, TpebyroLlme AonNoNHUTENbHbIX UCTbITAHWURA.

MeTtoabl A n B He pgonyckaeTcs NpUMEHSATb AN UCMNbITaHUA obLenpuaHaHHbIX B3pbiBYATbIX BELLECTR
(HanpuMep, Nnopoxa, AMHaMnTa) N BELLLeCTB N CMecel BeLLLeCTB, KOToPble MOTYT Npuv onpeaeneHHbIX YCIToBUAX
MPOSABATL CBOMCTBA B3PbIBYATHIX BELLECTB.

[1na obecnevyeHNs MMHUMAaIbHOIO pUcKa 13-3a B3pbIBYaTbIX CBOWNCTB BELLECTBa A0 KHbI ObITh NPoOBEeAeHHI
MCMbITAHWA HA B3pbIBAEMOCTbL Maioro KonnMyecTsa roptodeit nolny Ha noBepxHocT Temnepatypoit 400 °C nnu
BblLLIE, HaxoasLencsa Ha 6e3onacHoM yganeHum oT onepartopa.

BTopas xapakTepucTunka kacaeTca MeToaa onpeaeneHns yaensHOro afieKTpUYeCcKoro ConpoTUBIIEHNA FOPHo-
Yyew MbiNn B CIOSX.

N3noXeHHbI B HAacTosALLEeM cTaHgapTe MeTod He gonyckaeTcsa NpUMeEHSATL ANS UCNbITaHKsa obLenpuaHaH-
HbIX B3PbIBYAThIX BELLECTB, YEPHOro nopoxa, AMHaMmmnTa Unu BeLLLecTB U CMecel BeLLLeCcTB, KoTopble Npu onpeae-
NEHHbIX YCNOBUAX MOTYT NposABNATL cebs nogodHO B3pbIBYATLIM BELLECTBAM.

[na obecnevyeHa MUMHUMANBHOTO pUCKa U3-3a B3pbIBYATHLIX CBOWCTB BellecTBa AOMMKHbI ObITb NpoBeaeHb!
MCMbITAHNA Ha B3PbIBAEMOCTb Manoro Konnm4yecTsa nbiin Ha noBepxHocT Temnepatypoit 400 °C nnu Bolille,
HaxogsLlenca Ha 6e3onacHoM yaaneHun oT ornepaTtopa, B COOTBETCTBMM € nNpunoxeHuem A. MicnbiTaHns Ha B3pbl-
BAEMOCTb He Bcerga no3BosisaoT 0OHapY)KUTb B3pbIBYaThIE CBOMCTBA MbINK, YTO HE UCKITHOYaEeT BO3MOXKHOCTU BO3-
HUKHOBEHWS OMAacHOW CUTyaLuN.

[TpumedvaHune— [lpn npoBegeHN UCNbITAHUA OOMKHbI ObITb NPUHATHI HEODXOAUMbIE Mepbl 6E30NacHOCTU

018 OXpaHbl 340POBbA NEepcoHana, Hanpumep Mepbl NPOTUB BO3HUKHOBEHUSA Mo)apa, B3pbiBa UW/mMnNu BO3OENCTBUSA
MoBbIX TOKCUYHBIX NPOAYKTOB FOPEeHusI.

,D,EIHHI::IIE METOA NPOoBEAEHNA NCTIBITAHNA PACNPOCTPaAHAETCA HA KOHCTPYKUWMIO U NMPUMEHEHNE SJ'IEKTDOOSODy-
AoBaHWA, TIPUMEHAEMOIO B 30HAX, OlNaCHbIX MO BOCIJ1aMEHEHWKO FOpI-O‘-IEﬁ [bUJ1A.
TpETI::FI XdPaKTEePUCTUKA KaCaeTCHA MeTOda orlipegelieHnHd MMHUMall bHOW SHEPINN 3aKNTaHINHA obnakoB NbInu.
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HALUUWOHAINBbHBIA CTAHOAPT POCCUUCKOWNW OGEOEPALUUN

B3PbIBOOIACHbIE CPEODI
YacTtp 20-2

XapaKTtepucTukm matepuanoB. MeTtoabl UcnbITaHUUA roproYveu Nbinuv

=xplosive atmospheres. Part 20-2.
Material characteristics. Combustible dust test methods

NaTta BBeaeHna — 2013—01—01

1 O6nacTb NpUMEeHeHun

HacTosilmy cTaHgapT pacnpocTpaHsSeTCsl Ha B3pbIBOOMNAacHble cpebl U yCTaHaBNMBAET MeToAdbl onpeaese-
HAS XapaKkTepUCTUK roproven NbISun.

1.1 MeTogbl onpegeneHnda MMHUManNbHOU TeMnepaTypbl cCaMmOBOCNIaMeHeHUA NbINn

HacTosawuy ctaHaapT ycTaHaBNMBaeT ABa MeToda onpeaesieHna MUHUMaNbHOW TeMnepaTypbl CAaMOBOC-
namMeHeHUs1 roproYen Nbinu:

A (4.1)— CneayetT NpuMeHATEL A4Na onpegeneHna MUMHUMansHOW TemMnepaTypbl caMmoBOCNIaMeHeHUA CNogd
roproyen nNbifiv 3agaHHoW HarpeTou NoBepPXHOCTU, NPU KOTOPOW NPOUCXOANT pasrnoXeHue U (Unn) BocnaMmeHeHue
CNos NbITXM 3agaHHOU TOJLWWHBI, Oca)XXaeHHOW Ha 3Ton noBepxHocTU. MeTog pekoMeHayeTCA NPUMEHATDL K NPpo-
MblLLNEHHOMY 0DOpyAOBaHUIO, B KOTOPOM Mblflb NPUCYTCTBYET Ha HArpeThIX MOBEPXHOCTSX B BUAE TOHKMX CITOEB
N KOHTaKTUPYET C OKPYXKatoLLUM ra3om;

B (4.2) — CneagyeT NnpuMeHATL ANa onpegeneHnsa MUHUManbHOW TeMnepaTypbl 3agaHHOW HArpeTou noBep-
XHOCTW, MpUY KOTOPOW NPOUCXOAUT BOCNIaMeHeHue obnaka roptoden nblnv 3agaHHOro coctaBsa v Apyrux TBep-
ObIX B3BeLUeHHbIX YacTWL,. TO UCNbITaHWE ABNAeTCs AoNONHUTENBHBIM K MeToay A.

[TpumevaHuna

1 Metog B gonyckaetcst NPUMEHSTb B MPOMBbILLNEHHbIX YCINOBUAX, I4e MNbifib MPUCYTCTBYET BO B3BELLEHHOM COCTOS-
HUN B TEYEHUE KOPOTKOro NpomMexyTtka BpemenHn. Metoa pekomeHayeTcsl NPUMEHATb AN OrPaHUYeHHbIX YCITOBUW N €ro
pe3ynbTarbl He 06A3aTenbHO NPeAcTaBUTENbHbLI ANl BCEX NPAKTUYECKNX CIy4aEeB.

2 Metop B He cnegyeT NPpUMEHSTb K rOPOYEn Nbinn, KOTopasi MOXeT 06pa3oBbIBATLCA U3 rasos, NPU NMUPOIN3e
NN MeaneHHOM ropeHun B TeYEeHUe NPOMEXYTKOB BPEMEHU, NPEBLILWAKWNX BPEMSA UCMbLITAHWUS MO JaHHOMY METOAY.

1.2 MeTopn ornpeneneHnAa yaenbHOIro anekKTrpnu4ecKoro conpotmBlieHmna roplotleﬁ NbiJiIK B CINOAX

HacTosAL A CTaHAdapT yCTaHAaBJIMBAET METO OlpeaAcliEHNA YAEJIbHOIO 3J1EKTPUHECKOTIO COMNpPOoTUBIEHNA
FOpI-O‘-Ieﬁ NblJT B CITOAX NMPU HANPAXEHWUUAU NOCTOHAHHOIO TOKA. ﬂ,aHHblﬁ MEeTOA NPUMEHHAKT NP NPOEKTUPOBAHNN
KOHCTPYKUWA, UCTIBITARHNAX N TPNMEHEHINW SJ'IEKTDOOGODyﬂOBaHI/Iﬂ, NPUMEHAEMOIO B 30HAX, OlNAaCHbIX MO BOCIJ1a-
MEHEHWID roproqel?'l [MblJTA.

M3n0oXXeHHbIN B HACTOSALLIEM CTarHgapte MeTo HE OJOMNYCKAETCAH NPUMEHATb AJ1A NCNblITaHNA 06LLI,EI'IDI/I3H8H-
HbIX B3PbIBHATbLIX BELWWECTB UK BELLECTB, KOTOPbIE MOT'YT NPOABJIATDE cebs I'IOJ:I,OGHO B3PblBHATbIM BELLUECTBAM.

1.3 MeTopg on pegerieHusd MUHUMAIbLHOWN JHEPIrnMn 3axXmraHmA NblneBoO3AyLIHbIX cMecel

HacTtoALlnn CTaHAapT yCTaHaBIIMBAET MEeTO olpedelieHnd MA HUMAaJIbHOW SHEPINWN 3aXNTaHWNA INbUJ1EeBO3-
ﬂ,yLIJHOﬁ CMECHU JJTIEKTPNHECKUM NCKPOBBIM Pa3pAA40M NOCTOAHHOIO TOKA. SHEDFMM 3dXNTaHNUA MNMbUJ1A KOHKPETHDBIX
BNAOB, oNpedelieHHbIe N0 HAaCTOALLEMY CTaHAapPTY, NO3BOJIAOT OUEHNTE OTHOCUTEJIBHYHO ONACHOCTb BOCIJTaMeE-
HEHWA SJTIEKTPUNYHECKHUM UITN 3SJ1EKTPOCTATUHECKUM Pa3pAaA0OM OAaHHOW I'II::IJ'IeBO3ﬂ,yLIJHOﬁ CMeCH NnyTemM CpaBHEHWNA C
IHEPTNAMU 3aXKUTaHNA MNblJT APYIMX BUOAOB U, TAKUM 06pa30M, PeEWNTb BOMNPOC O BOIMOXHOCTU NCTOJTIb30BaHINA
SHEKTDOOGOpyﬂOBaHI/IFI B 30HAX, A€ NpUCyTCTBYET AdHHAA NTOPHOYAaA MNbl1b.

U3paaHne ochbmumanbHoe
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MN3n0oXeHHbIN B HACTOSALLEM CTaHAadpTe MeToad HE AJONYCKaETCAH NPUMMEHATL AJ14 WCNbITAHNA 06LLI,9I'IDI/I3H8H-
HbIX B3PbIBYATbIX BEWECTB, HEPHOIO MNOPOXa, ANMHaAMWUTA, I'II/IpOCbOpHI::IX BeLleCcTB UIIN BeLEeCTB U CMeceln Be-
LLIECTB, KOTOPbIE NP OrNpeiesieHHbIX YCITOBUAX MOTYT BECTHU cedbst noaobHo B3PbIBYATbIM BELLIECTBAM, UJ1TA APYINX
BELWECTB, KOTOPbLIE HE TDEGyI-OT KUCITOPOAda OJ14 TOPEHINA.

[1ns obecnevyeHnss MMHUMarbHOro PUCKa N3-3d B3PbIBHATbBIX CBOWCTB BellecTBa AOMKHbI ObITb NnpoBeAEHbLI
NCIblTaHUA Hd B3PbIBAEMOCTE MaAJl10I0 KOJTMHECTBA MNblJ1N HA NMOBEPXHOCTH TemnepaTypoﬁ 400 °C nnu BbiWeE,
HaxoasLwencst Ha 6esonacHoOM vaaJieHW OT Cneparopda, B COOTBETCTBAN C 4.1.

[TpumevyvaHune — [lpn NnpoBegeHN UCMbITAHUA OOMKHbI ObITb NPUHATHI HEODXOAUMbIE Mepbl 6E30NacHOCTU
I8 OXpaHbl 340POBbSA NepcoHana, HanpuMep Mepbl NPOTUB BO3HWKHOBEHUSA Mo)apa, B3pbiBa W/UNn BO3AENCTBUSA
MoBbIX TOKCUYHBIX MPOAYKTOB FOPEeHus].

B NMPUNITOKEHNN B HacTosLero CTaHAdadpTa cogepxKartCAd pekoMmeHdauuia no McnoJib30BaHMKO 3Ha4YeHUN MUHU-
MalbHOW SHEPTINAN 3aXUTadHUHA OT SJIEKTPOCTAaTUHECKUX Pa3PHAOOB.

2 HopmaTuBHbIe CCbINKMU

B HacTosiLemM cTaHaapTe UCNoNb3oBaHbl HOPMAaTUBHbIE CChINKM Ha cneayowme ctTaHgapThl:

[OCT P M3K 60079-11-2010 BapbiBoonacHble cpefbl. Hactb 11. UckpobeszonacHast anekTpuyeckas
Lenb «1»

[OCT P M3K 60079-14-2008 BapbiBoonacHble cpeabl. HacTh 14. [NpoekTupoBaHue, BbIDOP U MOHTaX
BNEeKTPOYyCTAaHOBOK

3 TepMUHbI 1 onpeaeneHus

B HacTodAlemM cTaHOapTe UCNOSIb3YIOTCA criegylolline TepMUHbI C COOTBETCTBYOLLMMK onpegeneHUAMN;

3.1 nbinb (dust): HebonbLne TBEpAbIe YAacTULIbl B aTMOCcdepe, BKNOYAasa BONOKHA UMW NeTyune YacTuLbl,
KOTOpble oceaatoT Nog cOOCTBEHHLIM BECOM, HO MOTYT OCTaBaTbCH BO B3BELLUEHHOM COCTOAHUM B BO3QYXEe HEKO-
TOpOe BpeMs (BKMoYas Nbinb 1 abpasmB).

3.2 roprwodas nbinb (combustible dust): [Nk, kKOTOpasa BocnaMmeHAeTCA NpU CMeCK C BO3AYXOM.

[TpumevaHuns

1 CMecu roproven nbifin ¢ BO34yXOM BOCMNAMEHSATCA TOMbKO NpU onpeaeneHHbiX KOHUEHTpauusx.

2 [oprovas nbinb cnocobHa BOCMMaMeHsATbCHA Nod BO3AEeNCTBMEM BHELHUX MCTOYHUKOB BOCMINAMEHEHUSA N MOXET
npoao/katb ropeTb Npu OKpyXarwen temnepaTtype; ogHako CamoBOCMNaMEHATbLCA CaMOMpPOU3BONIBHO OHa MOXET
TONBbKO Mo BO3AEUCTBUEM TEMMEPATYPLI, NPEBbLIWAICWLEN €€ TEMNEpATYpPy CaMOBOCINITaMeHEHUS.

3.3 BocnnaMeHeHue (ignition): [NpoLecc BO BpeMda NpoBeaeHUs UCTIbITAHUSA, MPU KOTOPOM:

- faBMeHne, U3MepeHHoe B 3aKpbITOM cocyae (Hanpumep, cpepudeckunii cocys BMecTUMocTbio 20 AM)
rnocrne BocnnamMeHsoLlero NCKpOBOro paspsiga Bospactet He MeHee Yem Ha 0,2 bap; nnu

- NNamMs, Habngaemoe B OTKPbITON TpyOKe (Hanpumep, Tpydke XapTMaHa) pacnpocTpaHsieTCcsl He MeHee
yeM Ha 6 CM OT UCKPOBOIo paspdaaa.

3.4 BpeM#A 3aaepKKu BocnnameHeHus (ignition delay time): Bpemsa mexay pacnbineHnem obpasua nblnu
1 NosABNEeHUEM UCKPOBOTro paspsiga.

3.5 camoBocnnaMmeHeHUue cnod roproden nbinu (ignition of a dust layer): INpouecc, npu KOTOPOM B MaTe-
prnane HadMHaeTcda TIeHWne Unn ropeHne, Unu Bo BpeMs KoToporo 3adgukcrpoBaHa Temnepatypa 450 °C v Bbille,
MnNn 3adpuKcpoBaH noabemM temnepatypbl Ha 250 °C 1 bonee no oTHOLLEHUIO K TeMnepaType 3agaHHON HarpeTou
MOBEPXHOCTH.

3.0 MMHUManbHaaA TeMnepaTtypa caMmoBocnNNnaMeHeHUA cnod roprwyen nbinvm (Minimum ignition
temperature of a dust layer): HaumeHbLLaa TemnepaTypa HarpeTon NOBEPXHOCTK, NMPKY KOTOPOW NPOUCX0ANT CaMo-
BOCMTaMeHeHne cnogd NbiNM 3agaHHOW TOMNWWHBI HA 3TOW NOBEPXHOCTU.

[TpumevaHuns

1 Benegcreme pasHoobpasns TEXHONOMMYECKUX NpoUecCOB U 3aBUCUMOCTU CAMOBOCIIIAMEHEHUS CIOEB MblNn OT
KOHKPETHbIX YCINOBUN, PACCMOTPEHHbIE B HACTOALLEM CTaHO4apTE MEeTOAbl OXBATLIBAKOT HE BCE NPOMbILLUIIEHHbIE YCITOBUS.
Hanpumep, HE MOryT BbiTb CMOAENUPOBAHBLI YCITOBUS, NPU KOTOPbIX HEODXOANMO YyUNTLIBATb TAaKMe PakTopbl, KAk Harm-
4yme TOSCTbIX CMIOEB MbINIU N pacnpegeneHue TemMnepaTtypbl B OKpyXatoLlen cpeae.

2 [Npyn npoBeaeHUN NCNbITAHUWN OOMKHbI ObITb NPUHATbBI HEOBXOAMMbIE MEpPbl B6e30MacHOCTU AN OXpaHbl 340-
POBbS MepcoHana, Hanpumep Mepbl NPOTUB BO3HUKHOBEHUS MoOXapa, B3pbiBa U/unn BO34eNCTBUS NMIOBbIX TOKCUYHbIX
NPOAYKTOB NOPEHMUA.

2
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3.7 camoBocnnameHeHue obnaka nbinu (ignition of a dust cloud): ObpasoBaHue B3pbIBa NpU Nepeaaye
3Heprm obnaky NN NPU CMeCcK C BO3OYXOM.

3.8 TeMnepaTypa camoBoOcCINlaMeHeHUA NbineBo3gyLWwHou cMmecH (ignition temperature of a dust cloud);
HanmeHbLLaa TemnepaTypa ropadel BHyTpeHHeW CTEHKU NneYdu, Npu KOTOPOW NPOUCXOAUT BOCNaMeHeHe Haxo-
asilerocs B He obnaka nbinu.

TpunmedvaHwue— [lpu onpegeneHnn TeMmneparypbl camoBOCnnamMmeHeHuss obnaka nbinv AomnXHbl ObiTh
NPUHATBI HEODXoaMMble Mepbl 6e3onacHOCTU ANsA oXpaHbl 340POBbSA MepcoHana, Hanpumep Mepbl NPOTUB BO3HUKHOBE-
HUS1 NOXapa, B3pbiBa W/WUnu BO34eNCTBUSA NMODbIX TOKCUYHBIX NPOAYKTOB FOPEHUSI.

3.9 uckpoBoU paspag (spark discharge): OAMHOYHbLIV 3N1EKTpUYECKUI paspaa Mexay AByMs pasHOUMEH-
HO 3apsKeHHbIMKW NpoBoaHUKaMU. IcKkpa — HeyCcTaHOBUBLUMWCA pa3paa, cosgaromi equHUYHbIA KaHan MoHU3a-
LMW B MPOCTPAHCTBE MeXAay NPOBOAHNKAMMU.

3.10 MUHUMaNbHaA 3Heprusa 3axuraHua (roprYen NbiNneBo3AyLWHOU cMmeciK) [minimum ignition energy
(of a combustible dust/air mixture)]: HaumeHbLLasa 3Heprnsa MCKPOBOTo paspsaa, cnocobHast BOCniiaMeHuUTb ca-
MY YYBCTBUTENbLHYIO NblNEeBO3AYLLHYH CMECh C YCTOUYMBLIM rOPEeHNEM.

4 Metoabl onpeaeneHna MMHUManNbLHOU TeMnepaTypbl cCaMOBOCNNaMeHeHuUs
NbINw

4.1 MeTtop A. OnpegeneHue Temnepatypbl caMoBOCNIaMeHeHUs! Crosl roproyer nbinu
Ha NOBepPXHOCTU, HarpeTomn A0 3a4aHHON TeMnepaTypbl

4.1.1 NMogroToBka ob6pa3La Nbifiv K UCMNbITAHUIO

ObpaseL, NbinM AoMmKeH bbITb O AHOPOAHLIM K NMpeacTaBUTENbHLIM AN NbIIKX, noanexXallen UCNbITaHU.

[blnb, noanexallast UCrblTaHWIo, AOSKHA NPOXoAUTL Yepes TKaHble MeTarnnmyeckne ceTk Unm nepdpoprnpo-
BaHHbIe MNacTUHbI KanndpoBaHHOrO pUnsTpa ¢ KBagpaTHbIMU OTBEPCTUAMN HOMUHANbHBIM pazmepom 200 MKM.
Ecnu Heobxoanmo ncnbiThiBaTh Bonee rpydyo Nbifb, NPOXOAsLLYI0 Yepes CUTO C OTBEPCTUSAMU HOMUHAbHbLIM
pasmepom ao 500 MKM, TO 3TO A0JTKHO ObITh YKazaHO B NPOTOKOJSIE UCTIbITAHUNA.

NMiobble n3ameHeHUs, oTMeYeHHbIe B CBOUCTBAX Mblv NPY NOAroToBKe obpasLa, Hanpumep npu npocemsBa-
HUW, UBMEHEHUN TEMNEPATYPHbIX YCNOBUA NN BIIAXXHOCTU, A0MKHbI ObITb OTPaXKeHbI B MPOTOKOSE UCTLITAHUN.

4.1.2 YcTaHOBKA ANA UCNbITAHUA

YcTaHOBKa cxeMaTU4HO npeacTtaeneHa Ha pucyHke A.1. OCHOBHble CBeAeHUS U paboune XapakTepUCTUKA
ycTaHOBKU npuBeaeHbl B4.1.2.1 —4.1.2.6. KOHCTPYKTUBHbIE OCODEHHOCTW YCTAaHOBKU, obecnevnBatoLlme nony-
YyeHue 3agaHHbIX XapakTepUcTuK, npMBegeHbl B NpUnoXkeHunm A.

4.1.2.1 HarpeBaemasi NOBEpXHOCTb

Harpesaemasi NOBEPXHOCTb, KaK NpaBnno, NpeactaBnaeT coboW Kpyrnyo MeTanMYecKyro nnacTuHy ava-
MEeTpOM pabouero yyactka He meHee 200 MM 1 TonwmHoW He meHee 20 Mmm. [nacTruHy HarpeBatoT 3NeKTPUYECKUM
TOKOM, a ee TeMnepaTypy KOHTPONMUPYIOT YCTPONUCTBOM, YYBCTBUTENBHLIM 3NE€MEHTOM KOTOPOro SABNSIETCA TEPMO-
napa (KoHTponbHasi TepMonapa), ycTaHoBNeHHada BONMN3K LeHTpa NNacTUHbI Tak, YTo ee cna HaxoauTCsl BHYTPU
nnacTuHbl Ha paccTosiHUK (1 + 0,5) MM OT ee BepXHEW NOBEPXHOCTU N UMEET C HEU XOPOLLNIN TENTTIOBOW KOHTAKT.

BOnunsn kKoHTpoONbLHOW TepMonapbl aHanorM4HeIM 0bpa3omM yCTaHOBMNEHA perncTpupytoLLasl Tepmonapa, noa-
KNroveHHast K Nnprudopy Ans 3annucu TemnepaTypbl MOBEPXHOCTU BO BPEMS UCNbITaHUW. HarpeBaemasi NoBepXHOCTb
N KOHTPONBbHOE YCTPOUCTBO AOMKHbI YAOBNETBOPSATL Ceay oL MM TpeboBaHUSIM:

a) MakcuMarnbHasi TeMnepaTypa HarpeBaeMo NOBEPXHOCTN B OTCYTCTBUE CMNOSA NblNU Ha ee pabovyeM yvac-
TKe aosrmkHa ObITb He meHee 400 °C;

b) TeMnepaTypa HarpeTon NOBEPXHOCTU A0SKHA NOAAEPKMBATLCS NOCTOSIHHOM B Npeaenax + 5 °C oT 3agaH-
HOro 3Ha4YeHUs B TeYEHKe BCEro BpeMeHU UCTbITaHUNA;

C) Nocne AOCTUXEeHUA YCTAaHOBKMBLLErocs COCTOAHUA TEMNepaTypa HarpeTom NoBepxXHOCTU, USMEpPEHHas Nno
MeTOoaMKe, U3NOXKEHHOW B NpUNnoXXeHnn B, BAoNb ABYX B3aMMHO NMepneHaANKYNApHbIX AWaMeTpPOoB, He A0JKHA
N3IMeHATLCH bonee yemM Ha £ 5 °C. HacTosee TpeboBaHWe A0MKHO BbINOSTHATLCA NPWU HOMUHATBHBIX TEMMNepaTy-
pax nosepxHocTn 200 °C n 350 °C;

d) KOHTPONBHOE YCTPONCTBO AOIKHO 0becnevnBaTh CTabUNIBHOCTL TEMMEPAaTYPbI MOBEPXHOCTU NMPY HAHECe-
HWUW cod NbINK B Npegenax = 5 °C oT 3agaHHOro s3Ha4eHUd M BOCCTAHOBIEHWE ee TeMrepaTypbl 40 HaYanbHOro
3Ha4YeHnd B npegenax + 2 °C B TeveHMe 5 MUH Noche 3aBepLleHna HaHeCceHUs Cros MNblnu;

e) YCTPOWCTBA KOHTPONS U U3MEPEHUS TEMNepaTypbl A0SKHbI ObITb OTrpagyupoBaHbl C NOrPELLIHOCTLIO HE
bonee + 3 °C.
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4.1.2.2 PeructpupyroLwlad Tepmonapa B Croe nbiin

Tepmonapa gnameTtpom oT 0,20 ao 0,25 MM 13 Xpomenb-antoMena Unm apyroro noaxogdllero matepuana
OoMKHa ObITb NPOTAHYTA HA4 HarpeBaemMon NOBEPXHOCTLIO NapannernbHO el Ha BbICOTE OT 2 10 3 MM, a ee cnai
OOITKEH HAaXoAUTbLCA Haa LEeHTPOM NSiacTUHbLL. TepMonapa AommKHa ObITb NogKntoveHa K nprndopy, 3anncoiBatoLLE-
MY U3MEHeHNA TeMnepaTypbl B Croe Nbliv BO BpeMs UCNbITaHUMN.

4.1.2.3 UamepeHue TemnepaTtypbil

TemMmnepaTypy U3MePSKOT C MOMOLLIbIO TepMonap NMbo 0THOCUTENBHO PUKCUPOBAHHOMO ONOPHOro cnas, NMbo
C aBTOMATUYECKOWN KOMMEeHcaLnen oxnaxagaemoro cnas. B ntobom cnyvae rpagaynpoBKa A0SKHA yYAOBNETBOPSTL
TpeboBaHUAM nepevncrneHna e)4.1.2.1.

4.1.2.4 IamepeHune TemMmnepaTypbl OKpyXatoLlen cpeabl

TeMnepaTypa oKkpyXatoLleW cpeabl AoKHA U3MEPATLCH TEPMOMETPOM, NoMeLLeHHbIM Ha pacCcTOsIHUKM He
bonee 1 M OT HarpeBaemMomn MNOBEPXHOCTN N 3KpaHWUPOBAHHbLIM OT TEMMNOBOW KOHBEKL M N N3NYyYEHUSI MOBEPXHOCTMU.
TeMnepaTypa okpyxarLleW cpedbl A0/KHA HaxoanTbcd B Npegenax ot 15 °C go 35 °C.

4.1.2.5 Cnow neinu

Coun nblny gomkeH opMUpoBaThLCA 3arnojIHEHUEeM NONOCTU BHYTPU NOMELLEHHOTO Ha HarpeBaemMyo NnoBep-
XHOCTb MeTann4eckoro Konbela 3agaHHOW BbICOTLI 40 ero BepXHEro cpesa C BbipaBHUBAHUEM CIOA NMOBEPXY.
HoMWHaNbHLIA BHYTPEHHUW gMaMeTp KonbLa AomkeH obiTe paBeH 100 MMm. KonbLo A0TKHO UMEeTb Npopesn Ha
MPOTUBOMNOJIOXKHbLIX CTOPOHaX AnamMeTpa And nNponyckaHna pernctpupyrolen Tepmonapsl (pucyHok A.2). Bo Bpe-
MSA UCNbITAHWU KONbLIO He A0MKHO cABUraThbCA ¢ MecTa. BbicoTa konbLa gomkHa coctaBndaTh (9,0 £ 0,1) MMm. Takas
Xe yCcTaHOoBKa ANns UCNbITaHUW MOXET UCMONb30BaTLCA AN U3MepeHUda TeMmnepaTypbl caMoBOCNIaMeHeHNUs
CNOEB NblNX TONWWHOM Bonee 5 MM, HO He BboJiee 75 MM.

[ns pacyeTHbIX uenen no 4.1.6 MoryT ObITh NPOBEAEHbLI UBMEPEHUSA NPU CIoe MNMbINv APYron TONLWKWHBL. [Npu
3TOM HeobxoaMMO NCNONb30BAaTh KoMbLia Apyron BolcoThl, Hanpumep (12,5 +0,1) mm unn (15,0 £0,1) mm.

Lo KHBI NTPUMEHATLCA KONbLIAa COOTBETCTBYOLWEW TONWWHGI. [1pK UcnbITaHMAX TBEPAOE KONbLIO C TONCThIMU
CTEHKaMW AaeT cTabunbHyt0 TeMNepaTypy cCaMoBOCNIaMeHEeHUs, CpaBHUMYHO CO 3HAYEHMEM, NONYyYEHHbIM NpK
NPUMeHeHWN KonbLa ¢ Npope3siMi C TOHKUMIK CTEHKAMMU.

Ha npakTuke TemnepaTypy TOJICThIX CNOER MNbITN peKoMeHAyeTCsa onpeaenaTbh 3CKnepumMeHTanbHbIM NyTeEM.

4.1.2.0 PopmMupoBaHuMe criost Nbinu

Cnown nbin gomkeH bbiTb chopMmnpoBaH Bes Ype3MepHOro cxxaTus.

[1b11b HYXKHO HacCbkINaTb B KOMbLO M paBHOMEPHO pacrnpeaenuTb O0KOBbIMU ABMXKEHUAMU LLUNATENHA A0 TEX
Mnop, NoKa KonbLo He cTaHeT HEMHOTO nepenomHeHHbIM. Crion HY>XKHO BbIPOBHATL, NpoBeas NPAMbIM KpaeMm LnaTte-
ns1 no Bepxy konbLua. N3bbITOUHYIO Mblfb HYXXHO CMECTH.

Cnon ans kaxkgoro obpasua noliy gokeH bbiTb chopMUpoBaH ONUCaHHbLIM BbiLLE CNOCOBOoM.

[ToMeLLeHHYO B KONbLO Mblflb HEOOXOAMMO NpeaBapuUTEenbHO B3BECUTL HA NUCTEe BymMaru, Macca KoToporo
TOUYHO U3BECTHaA.

[TNOTHOCTL CneayeT paccunTaTh Mo Macce MNbinmv U 00beMy BHYTPEHHEW NONOCTU KonbUa. 3Ha4eHUE NNOTHO-
CTW NbIM HeOBX0ANMMO YKa3aTb B NPOTOKONE UCTbITAHUNA.

4.1.3 Nopapgok npoBeaAeHUA UCNbITAHUSA

4.1.3.1 ObLme TpeboBaHUA

N3-3a aTMocdrepHOro OKUCIIeHUS caMOBOCTJIaMeHEHW0 CNOS MblU 3€PHUCTLIX MY NOPUCTLIX TBEPAbIX Be-
LLIeCTB, NOABEPrHyThIX BO3AEWUCTBUIO BICOKUX TeMNepaTyp, MOXET NpeAllecTBOBAThL NPOACIKUTENBHBIV Neproa
camopasorpesa. B 3aBUCMMOCTU OT TeMMNepaTypbl TBEPAbIX YaCTUL, caMopa3orpeB MOXET NPUBECTU K BPEMEHHO-
MY, XOTH M 3HAYUTENLHOMY MOBLILLEHWIO TEMNepaTypbl TBEPAOro BellecTBa, He NpuBoasiLLeMy K BOSHUKHOBEHUIO
ropeHuns. lNepuoa, HeodbxoanMbIV AN caMOBOCNNaMeHEHUS CNOSA NMbIY NpU TeMnepaTypax, OrnrM3KKUx K Temnepary-
pe caMoBOCNIaMmeHeHUsl, 0bbIMHO BO MHOI0 pas AnnTenbHee nepuoga, HeodbxoaMmoro st caMoBocniaMmeHeHUs
NblNeBo3ayLLIHON CMeCK NN ra3oB 1 NapoB (MUHYTLI UK Yachkl, a He cekyHabl). [1o 3TUM nNpuynHam onpeaenieHne
TemMnepaTypbl caMoOBOCMNIaMeHeHN CINOEB NbINM MeHee TOYHO, YeM onpeaeneHne TemnepaTypbl cCaMoBOCNaMe-
HeHUs NblNeBo3ayLLIHON cMeCcU MU ra30B U NapoB.

Ecnn camoBocnnamMmeHeHWe cnos NbifiM Ha NOBEPXHOCTU, HarpeTou Ao 3agaHHOW TeMnepaTypbl, He Mpo-
M30LLINO N3-3a NpeXxaeBpeMeHHOro npekpalleHna UCnbITaHUW, UCMbITaHUA credyeT NOBTOPUT.

Havano camoBocniaMmeHeHUs Criosl Nbl Ha NOBEPXHOCTU € 3aJaHHOW TemnepaTypoW 3aBUCUT OT banaHca
MeXay CKOPOCTbIO TENNOBLIAENEHUA (CaMopa3orpesa) B Cl1oe NbINTM U CKOPOCTLIO paccedaHUd Tenna B oKpyXato-
LLiee NpocTpaHcTBO. CnegoBaTeNbHO TeMnepatypa, Npu KOTOPOU MPOUCXoANT caMoBOCniaMmeHeH e Nbiiv gaHHo-
ro MaTepuana, 3aBUCUT OT TOJLLMHBI CNoA. 3Ha4YeHUs TeMnepaTypbl caMoOBOCTNIaMeHeHU Nbinn, onpeaeneHHbIe

ana donee 4yem ABYX CINOEB PaA3HbIX TOJILLWH, MOTYT ObITb UCMONMb30BaHbLI AN PACHETHbLIX Leneun, kKak nokasaHo B
4.1.0.

4
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CuynTaloT, YTO caMoBOCN1aMeHeHWe NpPou3oLL10, ECNU B CIoe MblN:

a) HabntogaeTca Buanmoe TneHne nnn obpasoBaHwe nnameHu (PUCYHOK 3a); Nnn

b) TemnepaTtypa coctaBndaAeT 450 °C; nnu

c) TeMnepatypa Ha 250 °C Bbllle TeMnepaTypbl HaArpeton nnacTuHbl (PUCYHOK 3C).

[1na nepevyncneHn b) 1 c) cuntaroT, YTO caMOBOCNIaMeHeH e He NPOoU30LLINOo, eCN NOBLILLEHWe TeMnepa-
TYPbI BHYTPW CMOS MNbINW HE BbI3bIBAET TNEHUS UM 0bpasoBaHus niaMmeHn. Temnepartypa Ao/ KHA MUSMEPSATLCS
Tepmonapon no 4.1.2.2. Ecnvn npun A4ocTaTo4YHO BLICOKOW TeMMepaType HarpeTol NoBepXHOCTU TeMnepaTypa B
cnoe MeaneHHo nogHMMaeTca 40 MaKCUMAalIbHOMO 3HAYeHUs1, KOTOPOE MOXKET NpeBbIlLIaTe TeMNepaTypy HarpeTou
NNacTUHbLI, @ MOTOM Me4neHHO cnagaeT 40 NOCTOSIHHOMO 3HAYEHUA, KOTOPOoEe HUXKE TeMnepaTypbl HAarpeTow nnacTu-
Hbl (PUCYHOK 3b), TO TaKoU XapaKrtep N3MeHeHUs TeMrnepaTypbl CBUAETENLCTBYET O caMopa3orpeBe B CI10€ NblSn
N MOXET COMpoBOXAaTbCcHA obecLBevYMBaHUEM NblIN, HO Be3 aKTUBHOIO BUAMMOIO ropeHust crnos nelnn. Ecnu
TeMnepaTtypa HarpeTon NOBepPXHOCTU HEMHOTO BbILLE, TO TEMNepaTypa BHYTPU CMOA Nbi OyaeT npoaocmkaTh
BO3pacTaTb, He JOCTUras MakcmManbHOro s3HavYeHus1. Y HeKoTopbIX MaTepranoB HabnogaeTcs HECKOSbKO cTaann
camMopasorpesa, U MHorga BO3HUKAET HeObXOANMOCTb NPOACIIKUTL UCTIbITAHUA AN NccneaoBaHUA 3TUX SIBNEHUN.
B crny4vae opraHn4eckou nbifn cropaHme obbIvHO NPUHKMMAaET opMy 00YrNMBaHUS, BCied 3a KOTOPbIM NOSABMAET-
CHA MedJ1IeHHOe ropeHne ¢ TNeHNEM, KOTOpOoe pacnpoCcTpaHAeTCsl MO CNoto, 0CTaBMsIA 3a coboi nenen. B criosax
NIV HEKOTOPLIX MeTanJ10B CaMOBOCITaMeHeHe MOXKET XapaKTepun3oBaTbCs AOBONbHO HEOXAAHHBIM NOosABNE-
HWEM CUNbHO CBETSLLLErocs TNIeoLero ropeHus, ObICTPO pacnpoCTPaAHAOLWErocs no crioto.

[1py onpegeneHnn TemMnepaTypbl cCaMOBOCNIaMeHEeHNA cNnod NN 3agaHHOW TONLWMHBI criegyeT NPOoBECTU
HEeCKONbKO M3MePEeHUN, KaxkabIN pa3 UCMONb3YH CBEXENPUroTOBIIEHHBLIWM CNOW MbIX U U3MePAda TeMnepaTypy Ha-
rpeTon NOBEPXHOCTU A0 TeX NOp, NoKa He byaeT HavaeHa TeMnepaTypa, AocTaTouHas ANsl caMOBOCNTaMeHEeHNS
CNog, HO KoTopas He byaeT npeBkillaTh boniee Yyem Ha 10 °C TemnepaTypy, NpyY KOTOPON caMOBOCNTAMEHEHNE He
npouncxoauTt. MakcumanbHaa TeMnepartypa, Npy KOTOPOW He MPONCXoauUT caMmoBOCNTaMeHeHe Crost NMblv, A0MK-
Ha ObITb NOATBEPXAEHA B CEPUMN UCMBITAHUW, KOTOPbLIE crieayeT Npoao/ukatk A0 TEX NMop, NoKa He byaeT yCTaHOB-
NIeHO, YTO camMopa3sorpeB YMeHbLUUIICA 40 HOPMbI U TeMnepaTypa B CJ10e Mblf1M B TOYKe U3MepeHnUsa onyctuniach
00 NMOCTOSIHHOIO 3HAaYeHUs, KOTOpoe HMXKe, YeM TeMriepaTtypa HarpeTon NOBepPXHOCTH.

4.1.3.2 'lpoBeaeHne NCNbITAHUI

YcTaHoBKa gomkHa bbITh pasdMelleHa B MecTe, 3allULLEeHHOM OT CKBO3HSAKOB, Mo KOJSINAaKOM AS19 BbITSKKU
ObiMa 1 ucnapeHun.

[ToBEpPXHOCTb YCTAHOBKM A0MKHA ObITb HarpeTa Ao Tpebyemoi TemnepaTypbl U oS KHA NoaaepKuBaThCS
B Npegenax, ykasaHHbIX B nepedncrneHnmn b)4.1.2.1.

MeTannunueckoe KonbLo TpebyeMol BbICOThI ACMKHO BbITh MOMELLEHO B LIEHTP HArpeToW NoBepXHOCTU U
3arnoSIHEHO NblbIO, NoaneXallen UCNbITaHUI, B TeveHue He bonee 2 MUH. [locne 3Toro AommKeH ObIThb BKIMHOYEH
npubop, 3anncbiBaOLLWA TEMNEPATYPY B CIOE MbIN.

McnbiTaHWe cnegyeT npoaocmkaTte A0 TEX Nop, Noka He byaeT yCTaHOBNEHO BU3yalnbHO UMW MO NOKa3aHUSM
pPErUCTPUpPYOLLEN TepMONapbl, YTO NMOO Cno BocniaMeHUncs, Mbo crnol camopasorpencs 6es3 BocnnameHeHUs
1 BMOCNeaCcTBUM OXNaduncs.

Ecnu B TeveHre 30 MUH He HAbNtogaeTca o4EBUAHOMO caMopasorpesa, To UCNblITaHUe AOIHKHO BbITh Npe-
PBaHO 1 NOBTOPEHO NpK Donee BLICOKOW TeMnepaType. Ecnu nponcxoaut camoBocniaMmeHeHue nnm camopasor-
PEB, TO UCMbITAHME AOIMKHO DbITh NOBTOPEHO Npu bonee HU3Ko Temnepatype. B cnyyae HeobxoanMOCTU UCMbITA-
H1e npoaorkatot bonee 30 MUH, 40 TEX MOP, NoKa He byaeT onpeaeneHa TemMneparypa, Kotopasi Bbl3blBaeT CaMo-
BOCMNSTaMEHEHWE UITU CaMOPa30rpeB CIos, HO KoTopast He AoimkHa bosiee YyeM Ha 10 °C npeBbllLaTh TEMMNEPAaTYpY,
He BbI3bIBAIOLLYIO HM caMOBOCNIaMeHeHUd, HA caMopasorpesa.

4.1.3.3 lNpasmna opopmneHna pesynstaTtoB UCNbITaHUA

McnblTaHWa 0MKHBI MOBTOPSATLCHA CO CBEXENPUTOTOBITIEHHBIMU CITOAMU NbINKW 40 TEX NOP, NoKa He byaeT
onpepgeneHa TemMnepaTypa caMmoBOCNIaMeHeHNs. 3a TeMnepaTypy caMmoBocniaMeHeHUs1 MPUHUMAaT HAaUMEHb-
LLYIO TeMNepaTypy HarpeBaeMou noBepXHOCTU, NPU KOTOPOWU NPOUCXOQUT caMoBOCNNaMeHeHe Cnogd Nbinv gaH-
HOW TOMLWWHBI HA 3TOW NOBEPXHOCTU, OKPYIrNeHHYIo Ao bnuxawullero Lenoro Yicna, kpatHoro 10. Ecnu B crnoe
NbINU 3adouKcnpoBaHbl TemnepaTtypa 450 °C unm nogbemM TemnepaTtypbl Ha 250 °C no oTHOLWEeHWIo K TeMnepaType
HarpeTon NOBEPXHOCTW, TO, KaK ykazaHo B4.1.3.1, 3a TemnepaTypy camoBocCnameHeHUs crios Nbi NpUuHUMaroT
HaUMeHbLLYIO TeMMNepaTypy B Crnoe Nbifn, NPU KOTOPOoW HabntoaaeTcs ykasaHHbIA NpoLece, OKPYrieHHYo 40 Le-
noro Jvuncna, KpatHoro 10, 3a BblveTom 10 °C.

Hanbonbllee 3Ha4YeHWe TeMnepaTypbl, MPU KOTOPOW cCaMOBOCNIaMeHeHe Cnost NbINM He NPOUCXoAUT UNN
npeanonaraeTcs, YTo caMoBOCNIaMeHeHWe He J0MKHO NPOU30oNTIH, crneayeT yKasaTh B MPOToKoNe UCTbITaHUN.
JTa TeMnepatypa He A0KHA ObITb HMXKE TeMNepaTypbl CAMOBOCTITAMEHEHUS, NPW KOTOPOW NPOUCXOANT cCaMo-
BOCM/1aMeHeHWe NN npeanonaraeTcs, YTo oHo nponsonaet, bonee yem Ha 10 °C 1 gosmkHa ObITh NOATBEPXKAEHA
No MeHbLLIEW Mepe B TpeX UCNbITaHUSIX.
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cnblTaHWs AoMKHbI ObITh NMPepBaHbl, €CIY CaMoBOCTIaMeHeHNe Crost NMbifv HE NPOUCXoanT NMpK TeMnepa-
Type noBepxHocTn 400 °C. 310 AOMKHO ObITh OTMEYEHO B NPOTOKOSE KaK pe3ynbraT UCTbITaHUNA.

[TpOMEXYTKM BpeMeH C MOMEHTA NoMeLLLeHUA Cnos NbiTM Ha HarpeTyo NOBEPXHOCTL 40 CAMOBOCI/IaMeHe-
HUAA MW Ke A0 MOMEHTAa AOCTMXKEHUA MaKcMarnbHOW TeMnepaTypbl, B clydae OTCYTCTBUA caMOBOCNIaMeHeHU4,
OOMKHbI ObITh OKpPYrNeHsbl A0 LEeNnoro Yncna, KpaTHoro 5 MUH, 1 ykasaHbl B MPOTOKOME UCNbITaHUA.

B cnyyaax, korga cnow nelnv He camoBocniameHUnca npu temnepartype meHee 400 °C, B NpoToKone 4o11-
)KHa ObITb yKa3aHa NpoaoKNTENBHOCTL UCTIbITAHUA.

4.1.4 Kputeput npueMnemMocTu UCNbITaHUA

Ecnu pesynbTaThl onpeaeneHnsa TemnepaTypbl BocniaMmeHeHUd, NonyvYeHHble O4HUM 1 TEM Xe onepaTopoMm
B pa3Hble AHW UK B pa3sHbIX NabopaTtopusx, otnuyaroTca boniee yem Ha 10 °C, oHM paccMaTpuUBaOTCH Kak
HeyaoBNeTBOpUTENbHbIE.

Ecnn bonblUne pacxoXXaeHUs pesynsraTtoB U3MepeHUid CBA3aHbl ¢ PU3NYECKON NPUPOAOK NbINTU U XapaKTe-
POM NMOBeAeHNSA CITOEB BO BPeMS UCTbITAHUN, BCe pe3yNkTaThl CHUTAKOT NpUeMneMbiMn U B COOTBETCTBUM C 4.1.5
NPUBOAAT B NPOTOKONE UCTIbITAHUN.

[1poTOKON UCNbITAHUKX A0IMKEH BKIHOYATh KpaTKkoe onrucaHne Xxapakrepa ropeHus, crnegytoLlero 3a CaMoBOC-
niameHeHnem. [Npn 3ToM HeobXoaANMo OTMETUTL Takne 0CobeHHOCTU, Kak HeODbIMHO BbICTPOE cropaHne NN UH-
TEHCUBHOE pa3noXXeHue.

Ecnu cyllecTByeT BePOATHOCTE BITUAHNA onpeaeneHHbIX aKkTopOoB Ha pe3yrnbTaTbl UCMbITaHWUA, OHW J0K-
Hbl ObITb OTpaXkeHbl B NpoTokone. K4ucny Taknx gaktopoB OTHOCATCA TPYAHOCTU NPUTOTOBNEHUA CNOEB MbINK,
nedopmalmsa cnoes Npu Harpeese, pacTpeckMBaHue, nnasneHne n obpasoBaHune roproYero rasa.

4.1.5 OchopmMneHue NpoToKona UCNbITaHUA

B npoTokone ncnelTaHKUn A0MKHBLI ObIThb YKa3aHbl HA3BaHWE, UICTOUHUK NnonyveHust obpasua Nbinv 1 onncaHue
(eCl 3TO He OTpaXKeHOo B Ha3BaHUW) UCMNbITAHHOIO MaTepuana, agaTta, NnopAaaKoBbIA HOMepP UCNbITaHUSA, OKpYXKalo-
LLiaga TeMneparypa, NN1I0THOCTbL MaTepuana npuv UcnelTaHUAX, paccimMTaHHaa no4.1.2.6, 1 pesynerathbl ACNbITAHUN.

B npoToKkone aomkHO ObITh YKaszaHo, UTo onpeaesnieHne teMmnepaTtypbl caMoBOCnaMeHeHUs NMblin Ob6I10
npoBeJeHO B COOTBETCTBUM C HACTOALLMM CTaHOApPTOM.

PeaynstaThl UCNbITAHWUA NO ONpeaeneHnto TeMmneparypbl caMoBOCNIaMeHEHUA CNOst NMblNU A0JTKHbI ObITh
npeacTaBneHbl B NpOTOKOMNE B BUAe Tabnuubl (Hanpumep, cMm. Tabnuuy 1) B HUCXoasiLeM nopsiake no tTemnepary-
pe NOBEPXHOCTU, a HE B BOCXOAsLLLEM Nopsaake, Kak bblnn npoBeaeHbl UCNbITAHUS.

B cooTBeTCTBUK C TpeboBaHUAMK 4.1.3.3 TeMnepaTypa camoBocCnaMeHeHUs1 A0JIKHA ObITb 3anMcaHa B
NPOTOKOSe ANA Cnosd NbIU KaXaou TONLWUHBI.

B cooTBETCTBUK C AaHHBIMU, NpUBEeAEHHBIMU B Tabnuue 1, Temneparypa caMmoBOCnaMeHeHUs Cros Nbin

TOMNLWMHON 5 MM B NnpoToKone go/mKHa bbITh yKkaszaHa kak 170 °C.

Tabnwuwuya 1 — lNpumep pe3ynbratoB onpeaeneHus Temneparypbl CamOBOCNNIAMEHEHUS CIOS MbINKW HA HArpeTou
NOBEPXHOCTMU

Bpema 0o camoBocnnameHe-

TonuwwnHa cnos Temnepartypa PeaynbraTt HUA UITK OOCTUXEHUA HAWBbLIC- | MakcumaneHasa temnepa-

NbIIN, MM NoOBEpPXHOCTU, °C NCMNbITAHUSA WSro 3Ha4YeHUA TeMnepartypol Typa B Cnoe nbinu
be3 BocnnamMmeHeHUsa, M1H

180 BocnnameHeHue 16
170 » 36
5 160 HeT BOCnnameHeHus 40
160 To xe 38
160 » 42
150 » 62

Pe3ynsraThl UCNbITAHMIA, B KOTOPLIX TEMMepaTypa HarpeTom noBepxXHOCTN oTnudanack boneevyem Ha + 20 °C
OT 3aperMcTprUpoOBaHHOW TeMNEpPaTypbl CAMOBOCIIIIAMEHEHNS, MPUBOAUTL B NPOTOKONE He TpebyeTcs.

4.1.6 ObpaboTka pe3ynbLTaToB

3Ha4yeHUda TeMnepaTypbl cCaMOBOCNNaMeEHEHUS, onpedeneHHbIe No MeToay A HacTOsILLEro ctaHaapTa, Npu-
MEHSIIOT K CNOSIM € TONLWMHAMK, NMPU KOTOPLIX NPOBOAUITUCE UCNbITaHWA. [N HEKOTOPLIX MaTepuarnoB MOXHO
MPOBECTN OLIEHKY MUHUMAIbHbLIX TEMMNEPATYP HArpeTbIX MOBEPXHOCTEN, BOCMTAMEHSIOLLMX CNOW NbINKU ApYroi
TOMLMHbBI, C MOMOLLLH JTIMHEWHON MHTEPMONSLUN UNTN SKCTPANONALUN pe3ynsTaToOB UCMbITAHWUIA, NpeacTaBneHHbIX
rpadpnyeckn B BUAe 3aBUCUMOCTI norapndoma TonLWMHbI CII0st NbI OT 0BpaTHOM BENMNYMHBI TEMNEPATYPbl CAMO-
BOcnaMeHeHus B rpagycax Llenscus. MNpeanodtntenibHO NPpoBOANTL UCTIbITAHUS CO CITOSIMU HEOBX0AMMOWN TOS-

LLINHBI.

6
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[TpumevyaHus

1 MNMpuBeaeHHas BbilE Npoueaypa pacyeta MMeeT TeopeTndeckoe obocHoBaHme. bonee cnoxHas obpaboTka,
OCHOBAHHAas1 Ha TENnnoBOW TEOPUWN B3pbiBa, NO3BONSAET MPOBOAUTL OLEHKU TEemMnepaTtyp CamOBOCMNIAMEHEHUST CIOEB
OPYrnxX KOHUrypauum, Takmx Kak Crion Ha KPUBOIMMHENHBIX NOBEPXHOCTAX. OgHaKo npu Bonee TOYHbIX pacyeTax Temre-
paTtyp camoBOCNNIaMEHEHN ANS CUNbHO OTNNYAKOWMXCH YCIOBUN BHELWHEr0 BO3OAEUCTBUSA, B YACTHOCTU NPU BO34EN-
CTBUUN CUMMETPUYHBIX BbICOKMX TEMNEPATYP (2 HEACUMMETPUYHbBIX — KaK B CIy4ae ropsiden ninactuHbl), NpeanovTuTENb-
HO UCMONb30BaTh PE3ynbTaThl, NONMYy4YeHHbIE C MOMOLLBIO 3KCNEPUMEHTAINBHOWN YCTAHOBKWU, UMUTUPYIOLLEN YCNOBUS BHELL-
HEeW cpeabl bonee TOYHO, HANpPUMEP pe3ynbTaTbl NCCNEAOBAHNSA CAMOBOCINAMEHEHUS MbINU B NEYMN.

2 [1pn npoBegeHun pacHeToB AS CMOEB MbINMU C WMPOKUM AMana3oHOM TOSLWMWH XernaTenbHo onpeaenntb TeMIe-
patypy camoBOCnnaMmeHeHnst bonee Yyem Ans AByX CIOEB Pa3sHOW TOMWMWHBLI U UCNONb30BaTh Bonee TONCTble CIOW.

3 [1ns1 0O4MeHb TONCTbIX CNOEB UMW CKOMNEHUN MbINIU MOXET NoTpedboBaTbCA NPOBEAEHME crieynanbHbiX nabopaTop-
HbIX UCCrneaoBaHU NPU NCNONb30BaHUK OTAENbHOM YacTu obopyaoBaHust cornacHo FOCT P M3K 60079-14. MNMpunoxe-
HUWe C HacToAWEro craHgapra onncbiBaeT METOAUKY MNPOBEAEHUSA U3MEPEHUS TEMMNEPATYP CaAMOBOCMIIAMEHEHUS CKOIM-
NTEHUW NbINN, KOTOPAasa HE CBSI3aHa C OTAENbHOW 4YacTbio 3MEKTPoobopyaoBaHUS.

4.2 Metoa B. OnpepeneHue Temnepatypbl caMoBocniaMeHeHUA obnaka nNbinvu B neudu

C 3aJaHHOU TemnepaTypou

4.2.1 NoarotoBka ob6pa3sLa Nbifivt K UCMNbITAHUIO

ObpaseL, NblNM AoMKeH bbITb OAHOPOAHLIM U NMpeacTaBUTENbHBIM 4SS NbUINX, noanexallen UCNbITaHU.

[1binb, noanexalyasa UCNbITaHWIo, A0IMKHA NPOX0oANTE Yeped TKaHble MeTarnnnmyeckme ceTku nni nepdpoprpo-
BaHHbIE MNnacTUHbI KanndpoBaHHOro hunsTpa ¢ KBagpaTHbIMY OTBEPCTUAMN HOMUHANBHLIM PazMepom 71 MKM.
Ecnn HeobxoaMmMo UCnbITbIBAThL Bonee rpyoyio nbifb, NPOXoAALLYH Yepes CUTO C OTBEPCTUAMU HOMUHAMNbHbLIM
pasmepom Ao 500 MKM, TO 3TO AOJTKHO ObITh YKazaHO B NPOTOKOSIE UCTILITAHUNA.

INtobble n3ameHeHKs B CBOUCTBAX Mbliv NPKY NOAroTOBKe obpasua, Hanpumep npu npocemsaHnm, M3amMmeHeHn
TemMnepaTypHbIX YCNOBUA U BITAXKHOCTW, AOMMKHbI ObITb OTPaXKeHbI B NPOTOKOMNE UCTbITAHUNA.

4.2.2 YcTaHOBKa ANSA UCNbITAHUN

ObLWwnr BMAO N AaeTann KOHCTPYKLUK YyCTaHOBKK npuBeaeHsbl Ha pucyHkax B.1 — B.10 »n B Tabnuue B.1.
HarpeBaemasi KBapLieBaga Tpybka pacnono)eHa BepTUKasbHO B MY U UMEET OTKPbIThIN HUXKHUIA KOHeL,. BepXxHniA
KOHeL, TpyOKK coeanHSIT Yepes CTEKNAHHLIN NepexoaHnK ¢ aepxxatenem obpasua nbinn. Neinb pacnelngaioT B
MEeYKy cxKaTbIM BO3AYXOM 13 BanioHa, KOTOPbIN OTKPbIBAETCSH ANIEKTPOMAarHUTHLIM KnanaHom. [evs gomkHa ObITh

YCTAHOBJIEHA HA INOACTaBKE, OSECI’IE‘-IMBE]I-OLLI,GI?I BO3IMOXHOCTb yﬂ,OGHOFO Habn HOAEHNA 3a OTKPbITbIM KOHUOM pr6-
KA.

[Toa TpyOKoW NOMELLEHO 3epKasio, NO3BONIAOLLEE BUAETL BHYTPEHHEE NPOCTPaHCTBO TPYOKNM B Nevn.

Tepmonapsl 4OMKHbI MEPUOANYECKU rPaaynpoBaThCs TaK, YTODbI MOrpeLlIHOCTb U3MEPEHUs TeMnepaTypsbil
0o 300 °C He npesbiwana = 3 %, a cebilwe 500 °C — He npeBbiwana = 1 %.

[Tocne cOOpKN YCTAHOBKNU A1s1 UCMNbITAHUW €€ TOYHOCTb A0MKHAa ObITh OLEHEHA NYTEM CINNYEHUS C pesyribTa-
TaMW, NONyYeHHbIMM APYrMMK cnocobamm Ans Kakoro-nmbo nopoLlKka, HanpuMep — NUKONoaus.

4.2.3 NMopAaaok npoBegeHUA UCNbITAaHUSA

4.2.3.1 PasmelleHWe yCTaHOBKU

YcTaHoBKa go/mKkHa bbITh padmelleHa B MecTe, 3allULLEeHHOM OT CKBO3HSKOB, MO KOJSINAKOM 4SS BbITSKKU
ObiMa 1 UcnapeHun.

4.2.3.2 OnpegeneHne MMHUManbHOW TemMnepaTypbl CaMOBOCNIaMeHEeHNUS

B aepxatens obpasua neiin nomewaroT npumepHo 0,1 r nbinn. YctaHasnueatoT Temnepartypy nedn 500 °C
n nasneHwe B bannoHe 10 klla (0,1 6ap). PacnbinsawoT NbiNb B Nedb. ECnin BocniaMmeHeHUsa He NpoUCXoauT,
MOBTOPSIIOT UCTbITAHWUSI CO CBEXENPUIOTOBMNEHHBLIM 0DPa3LIOM MbINX, NOoBbILLAas TeMnepaTypy ctyneHsimun rno 50 °C
00 TeX rnop, nNoka He NPon3oNaET caMOBOCNNaMeHeHne Unn He byaeT aocTurHyta temneparypa B neum 1000 °C.

[Tocne camoBOCnIaMeHEHUs1, U3MEHSAS1 MacCy NblNU U AaBnNeHWe pacnblnstoLLero Bosagyxa, 4oduBatoTcs
Hanbonee MHTEHCUBHOMO BOCMNNaMeHeHUs1. 3aTeM, UCNOJIb3YS NMOoSTyYeHHble Maccy 1 AaBneHune pacnblnaoLwero
BO3yXa, NpoBOAAT AanbHeWLIWe UCTbITaHUA CO CHKeHeM TeMnepaTypbl cTyneHamMmuy no 20 °C go tex nop, rnoka
NbleBo3ayllHas CMech He byaeT caMOBOCMNaMEHATbLCH HXU B OQHOW N3 crieayoLlLmx Apyr 3a ApYyromM OecCAaTu
MonbITKaXx.

B cnyyae ecnn camoBocniaMmeHeHWe nblneso3ayLHon cMmeck npoucxoanT yxke npu 300 °C, To cheayert
CHWXKaTb TeMnepaTtypy ctyneHamu no 10 °C.

Ecnn camoBocniaMeHeHNsa NblneBo3ayLHOM CMeCcU He NPOoUCXOoONT, TO UCMONb3YIOT TY Xe npoLeaypy.
N3meHast Maccy Nbinu U gaBfieHUe pacnbiIAoLLEero Bosayxa, NnpoBoAAT UCMbITAHUA Npu Temnepartype bonee
HNU3KOW YeM Ta, NP KOTOPOW caMOoBOCNIaMeHeHWe eLle npoucxoaunno. [Npu HeobxoaMMOCTN TEMMEPATYPY CHKA-
IOT A0 TEX NOop, NoKa nblneso3ayliHag cMech He byaeT caMOBOCMIIaMEHATLCS HU B OAHOW U3 CNeayroLlnX apyr
3a ApyroMm AecaTu nonbiTKax.
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4.2.3.3 Macca obpa3sua ncnblTyemou Nbiin

Macca obpasLa nbinn aonHa obIThb BblOpaHa 13 cnegyrollero psiaa ¢ gonyckom = 5 %: 0,01; 0,02; 0,03;
0,05; 0,10; 0,20; 0,30; 0,50; 1,0 .

4.2.3.4 [laBneHne pacnbingroulero sosayxa

3Ha4veHUs1 AaBNeHUs BO3ayxXa B bannoHe Ang pacnblneHus Nbiny AomkHbl ObITh BeIDpaHbl U3 crieayoLlero
psga c gonyckom £ 5 %: 2,0; 3,0; 5,0; 10; 20; 30; 50 «I'a (0,02; 0,03; 0,05; 0,10; 0,20; 0,30; 0,50 bap).

4.2.3.5 Kputepun BocnnameHeHMs nblneso3gyLLHON CMeCci

CunTaloT, YTo BOCN/laMeHeHWe NbINEBO3AYLLIHOWN CMEeCU NPon3oLLINo, Koraa BenbillKka nnaMmeHu 6sina BuaHa
noa HUXKHUM KOHLIOM TPpyOKM nedvn. Bo3amMoXKHa 3agep)kka BocnnaMmeHeHns1 Bo BpeMeHu. lNosieneHue nckp 6es
namMeHun He cneayeT cuMTaTh BOCn1aMeHeHUEM.

4.2.4 MMHUManbLHaaA TeMmnepaTtypa camoBocnnaMeHeHUsa obnaka nbinu

3a MUHKMMAanbHYHO TeMNepaTypy camoBocniaMeHeHns obiaka nbiiv NPUHUMAaKT HAUMEHbLLIYIO TEMMNepaTy-
Py NMeyu, Npu KOTOPOW NPOU3OLLIITO BocnlaMeHeHWe Npu onMcaHHOM Bblle nopaake npoBedeHUsl UCbITaHUK, 3a
BeiMeTOoM 20 °C ana temnepatyp nevun cebile 300 °C 1 10 °C ana temnepatyp nevn Huxke 300 °C.

Ecnu nbineBo3gyLlLHas cMech He BocniameHdaeTca gaxke npu temnepatype nedn 1000 °C, To 3TO AOJIKHO
ObITb OTMEYEHO B NPOTOKOS1E UCTMbITaHKUS.

4.2.5 OchopmMneHue NpoToKona UCnbiTaHUA

B npoTokone ncnblTaHWUA A0KHbI ObITh YKa3aHbl Ha3BaHWe, MCTOUHUMK NonyveHust obpasua neinn 1 onucaHue
(ecnn 9TO He OTpaXXeHo B Ha3BaHWN) UCNbITAHHOTO MaTepuana, cogepXxaHue snarv B obpasLe, ecnv oHo bblno
n3MepeHo, garta, nopsaakoBbIM HOMeEpP UCNbITaHUSA U pe3ynbTaTbl UCNbITAHUN.

B npoTokone AonKHO BbITh YKasaHo, YTo onpeaeneHne TemnepaTypbl caMoBOCNIaMeHEHUS MNbINeBO3AYLL-
HOW cMecK DbIS1o NpoBeAeHO B COOTBETCTBUM C HACTOSILLIMM CTaHOapTOM.

TemnepaTypa caMOBOCMNaMeHEHUSA NbINEBO3AYLLUHOW cCMecK AoKHa ObITh onpeaeneHa B COOTBETCTBUM C

4.1.5.

5 MeTtoa onpepeneHuns yaenbHOro 3rfieKTPUYeCKOro ConpoTuBNeHUs roproyvyen
NbINX B CNosXx

5.1 YcTaHOBKa ANSA UCNbITAHUK

Ha pucyHkax 1 n 2 npegcraBneHbl KOHCTPYKLUMA U 3N1eKTpuyeckada cxema yCTaHOBKU ANA UCNbITAHUN,

YcTaHOBKa COCTOUT U3 cTeHAda ANs UcnblTaHUN N UBMepUTENBEHOTo YCTPOWCTBA.

CTteHa (pucyHoK 1) npeactaBnsieT coboOW OTKPLITYHO KOHCTPYKLWIO W COCTOUT U3 ABYX OPYCKOB
HepyKaBelLen cTan ¢ HoMMHanbHbIMU pasMmepamin: anMHa W — 100 mm, Bbicota H— 10 MM, WWMpUHa B — OT
20 no 40 mm. bBpyckn pacnonoXeHbl Ha OCHOBaHUU TonwmMHoW oT 5 go 10 mm Ha pacctoaHuM L 10 MM apyr oT

apyra.

[TpunmeyaHwune— OCHOBaHME OOMKHO ObiTb M3rOTOBMNEHO U3 U3ONSALUMOHHOIO Matepuana, Hanpumep Crekna
nnn nonutetpadpropatunena (MTP3).

[1Ba cTeknsAHHbIX Opycka BblicoTor 10 MM 1 annHo 6onee 10 MM pacnonaratoT Y TOPLIOB OpYCKOB 13 HepXka-
BElOLLie cTanu nepneHanKynapHo UM, 4na Toro Ytobbl yaep)KuBaTh CNOW Nbif BO BPEMS UCTIbITAHUIA.

B
.
-
W
W=100 mm
I 7 H=10 mm
B=20-40 mm
I L =10 MM

TonwmHa OCHOBaHUA:

oT 5 o 10 Mm

PucyHokK 1 — CTteHg Ans nenbiTaHnu
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JnekTpuyeckasa cxema UaMepuTenbLHOro yCTpocTBa Ansa onpeaeneHns yaenbHOoro anekTpu4ecKoro conpo-
TUBNEHUA NbINKW B cloe npueeaeHa Ha pucyHke 2. OHa cogepkut peauctop 10 kOm ansa orpaHu4eHns paspsaaHoro
TOKa MakcumMarnbHbIM 3Ha4YeHuem 0,2 A npyn MakcumMmanbHOM HanpskeHun noctostHHoro Toka 2000 B. [lonyckaeTcs
MCNONb30BaTb APYrne 3neKTpuyecKme cXxemMmbl C COOTBETCTBYIOLLMMU XapaKTepUCcTUKaMMU.

[MpeobpasoBaTenb TOK—HAaNPKeHne MMeeT LLUEeCTb AManasoHoB ANS Toro, YTobbl UMETb BO3MOXXHOCThL NO/-
OupaTtb pasnMyHoe nuTatoLlee HanpshkeHne B 3aBUCUMOCTU OT U3MEepPSAEeMOro yaebHOro ConpoTUBEHNUS MbISN.
NHBepTOP HaNpsXKeHUs UCMONb3YHOT ANA NoNy4YeHUs MONOXNTENbHOro HanpsXXeHus. Pe3nctopbl 40MKHbI UMETh
MOrpeLIHOCTb, He NpeBblarLLyto 5 %, MowHocTe 0,5 BT, yronbHyto 0605104KY N BBICOKYO CTAOUNLHOCTD.

Ry
10 MOm o
VTR, 10000
1 MOM @ R - VO - y
100 kOm e rae R — cConpoTUBNEHUe cTeHaa ASsl UCTbITaHWIA;
Test cell
__________ 10 KOM . Vo =Red)
VO ——
/J7 /J? 1 kOm :
10 KOMm 100 Om .
'
&
7 KOM 1xOM
/\ \l/ 8
2 x IN4002 1 8
— TILO72 7 OV,
2 47 0
4700 Om 4700 Om 5 - TILOT72
+15BC 0 -15B
100 Om 0B _15B

PUCYHOK 2 — JNeKTpudeckas cxema

5.2 Obpaszel NbINU ANA UCNbITAaHUNK

QbpaseL, Nbiv ans UcnblTaHWMm AoJKeH bbITb 0AHOPOAHLIM N NPeACTaBUTENbHLIM 4SS NbINK, NoANeXallen
neneiTaHuio. o Havana ncnbitaHny obpasel, MoXeT ObITb NOMELLEH B 3aKPbIThIA COCYA U BblAEPXKaH Npu onpe-
OeneHHbIX YCIOBUAX, UKW MOXET ObITb Cpasdy XKe NoABEPrHyT UCNbITaHUIO, C NpeaBapuTesisHbIM N3SMEPEHUEM U
peructpauuen B npoToKone cogepXaHust B HeM BRaru.

[1bInb, NoaneXxallas UCnbITaHWIo, A0MKHa NpoXoauTh Yepes TKaHble MeTannndeckne ceTkn N Nnepdpopupo-
BaHHbIE€ NNAaCTUHbI KannbpoBaHHOTO onneTpa ¢ KBagpaTHbIMU OTBEPCTUAMUN HOMUHAIbHBIM pazmMepom 71 MKM.
Ecnn TpebyeTca ncneiTate bonee rpyoyto Nblib, MOXET ObITb MCNOMb30BaH KaMbpoBaHHLIN PUNLTP C OTBEPCTUS-
MU HOMWUHaNbHbLIM pa3aMmepomM 500 MKM. HoOMUHaNbHBLIM pa3dMep OTBEPCTUN NCNONb3YEMOro hUnbTpa A0KEH ObITh
yKasaH B MpoToKoSie UCMbITaHUMN.

B obpasLe nbinn aosKHO bbITh onpeaeneHo coaepxaHue snarn. CogepxaHue Brnarnv 1 MeToq ee namepe-
HUS1 AOKHbBI ObITh YKa3aHbl B NPOTOKOMNE UCTMbITAHUN.

B npoTokone AosiKHbI ObITh YKaszaHbl NH00bIE M3SMEHEHUSA CBOUCTB MbITX B NpoLecce NOAroTOBKM UCTIbITYEMO-
ro obpasua, Hanpumep B npouecce NpocenBaHns, Takne Kak UsMeHeHne cogepaHusi Bnarn, gopmbl HacTUL, U
apyrue.

5.3 MeToauka npoBeleHUA UCNbITAHUA

5.3.1 NpeagBapuTenbHoe U3MepeHuUue

PaccuynTbiBaloT conpoTuBneHne Ry He 3anofMHeHHOro Nbifibio cTeHaa And UCNbITaHUK ¢ ABYMSI CTEKITAHHBIMU
bpyckamu B pabouem nosioXkeHun.

5.3.2 UaMepeHUe yaenbHOro afnieKTpu4yeckoro conpoTuBrneHus Nbinn

B3BelleHHOE KONMWMYECTBO WUCMLITYEMOro obpasua NbiIM  3ackinatoT B NPOCTPAHCTBO, OrpaHU4YeHHoe
DpycKkamMn-anekTpoaamMm 1 CTEKNAHHBIMM BpycKaMn. YOansioT U3NnLEeK Nbinu, NpoBeas MMHENKON UM LLUNATENEM
BAOJSIb BEPXHEW YacTU 3NeKTpoaoB, cobupaloT ero U B3geLlMBatoT. [1ogcyHmnThIBaOT Maccy NbISIN Ha CTeHAe.
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PaccunTbiBalOT CONpoTUBNEHNE R g 3aNONHEHHOTO Mblf1bo CTEHAA NPU cneayioLmX 3HaYEHUSIX HANPsKeHUS
noctosiHHoro toka: 110, 220, 300, 500, 1000, 1500, 2000 B.

YcTaHOBNEHHOE HAlIPAXXEeHWE JOJTXKHO NnogaepKMBatbCHA HE MEHEE 10 ¢, a ecnu NPONCXOANT NOJIAPUMN3aLllAA

YaCTUL, MNblJ1A, KOTOPAA NMPOABITAETCA B BLUAE rNnepemelleHnd Yacty Wi MsameHernnim X O pneHTauinn, — 0o MOMEH-
Ta €€ 3daBEPLUEHUA, NOCIIe Yelro NnNpon3sBodAaT 3MEPEHKE.

[ns ncnbiTaHWi NpuY BCex 3HaYEeHUAX HAaNpshkeHUsa MOXKET ObITb MCMNoNb30BaH OAMH U TOT XKe obpaseLl, Nbiiu,
HaxoOALWMNCA Ha CTeHae.
5.3.3 PacueT yaenbHOro anekTpu4eckoro conpoTuBrieHUs

Ecnu RO > 10RS: TO yAeJ1bHOE 3J1eKTPNHECKOE CONPOTUNBIIEHWUE MBI B CJ10€ p NoACHNTBIBAKOT MO cboplvlyne
0 =0,001 Rs (H - WIL).
Ecnu RO < 10RS: VAEIbHOE SJ1EKTPNHECKOE COMNPOTMBIIEHNE MNblJ1A B CITGE NoACHNTBIBAKOT 110 cboplvlyne
0 =0,001 R (Ry /[Ry— R]) - H- WIL ,

rae Ry — conpoTuBneHne cteHaa, He 3anofHeHHoro obpasLuom nbiin, Om;
Rs — conpoTuBMeHne cTeHaa, 3anonHeHHoro obpasuom neinu, Om;

H — BbIiCcOTa anekTpoda, MM;
W — anuvHa anektpoga, MM;
[ — paccTodHue Mexay anekTpogamu, MM.

YaenbHoe aneKkTpuyeckoe ConpoTUBNEHME NbIX B Cf10e NoACHUTLIBAT AN KaXOdoro 3HavyeHUs Ha-
NPSHKEHUS.

5.4 OchopMneHue NpoToKona UcnbITaHUN

B npoTokonie ncnbitTaHU AomKHbI ObITh YKa3aHbl pe3ynbtaThl UBMepeHUin, HasBaHWE, NCTOYHUK MOSTyYeHUs
obpasua nbifn, XMMMYeckoe onucaHune (eCcrnm oHO He OTPaXXeHO B HA3BaHWUKW) UCMbITYEMOro Mmartepuana, pasmep
YyacTuL, cogepXaHue Bnarv B UCNeITyeMoM obpasLe, Aata v NopsaakoBbI HOMep UcnbITaHus. B npoTokone Takke
OoMmKHa ObITh YKazaHa Macca obpasLa Nblf Ha cTeHae ANg UCNbITaHKUA 1 TeMNepaTypa oKpyKatoLlen cpeabl BO
BPEMS UCMbITAHWUN.

B npoTokosie ncnsiTaHui 4omMKHO ObITh YKasaHo, UTo onpeaesieHne yaenbHOro 3neKTpuy4ecKkoro ConpoTyB-
NEeHWs NbINK B Croe BbINMONMHEHO B COOTBETCTBUN C HACTOSALLMM CTaHOAPTOM.

6 MeTon onpeaeneHnss MMHUManNbHOU 3HEPrumn 3axXuraHus
NbiNeBO3AYLWHbLIX CMecen

6.1 YcTaHOBKa ANSA UCNbITAaHUK

6.1.1 Obwune TpedboBaHUA

B HacToslWeM cTaHaapTe NpuBedeHbl ABa BapvaHTa YCTAaHOBKM AJ1A UCMbITAHUWA B 3@aBUCUMOCTU OT TOTO,
npoBOAUTCSA U3MePEeHUEe MUHUMAaNbHOW SHepPrun saXknraHnsa nolneBo3ayLHON cCMec 3N1eKTpUieCcKUM MCKPOBLIM
paspaaoM U MPOBOAUTCS UCTbITAHWE XapaKTepa BocninaMeHeHUs onpegeneHHoW Lenu B 3aJaHHOW cpeae.

6.1.2 JnekTpUveckaa cxemMa UCKpoobpasyrLlen CUCTEMDI

6.1.2.1 Obwme TpedboBaHNA

Ona nHNUMMpOBaAHNSA NCKPOBOTO paspsiga MOryT ObITb UCMONb30BaHbI UCKPpoobpasyroLLne CUCTEMBI, NMPUBE-
OeHHbIe B NPUNOXeHUN A, KOTOpble A0MKHbI UMETb cneayroLline XxapakTepUCcTUKHA:

- UHOYKTUBHOCTL paspsaaHoun uenn — o1 1 ao 2 MIH, KpomMe crnyvyaeB OLeHKN 0NacHOCTU OT BO3HUKHOBEHUS
anekTpocTaTuveckmnx 3apaaoB (B 3TOM clydae MHAYKTUBHOCTb pa3psiaAHON Lieny He AomKHa NpeBbIwaTth 25 MKIH);

- aKTUBHOE COMPOTUBIEHNE pa3psaaHoOn Lenn — nogdupatoT MUHUMAalIbHO BO3MOXHbIM, HO He Bonee 5 Owm;

- MaTepuan anekTpoga — HepXaBerllada cTanb, NaTyHb, Meab UK Bonbdpam;

- AnameTp anektpoga — (2,0 £ 0,5) Mm. PekoMeHayeTCs UCNONb30BaThL 3J1eKTPOoAbl C 3aKpyrNeHHbIMY KOH-
LaMy ANnsl YMeHbLUeHUS1 KOPOHHbLIX pa3pagoB, KOTOpble MOTYT NMOSIBNATLECA Y 3NEKTPOAOB C 3a0CTPEHHBIMU KOHLIa-
MW 1N NMPUBOAUTE K HEBEPHOW OLIeHKe 3HaYeHUs SHepPrin UCKPOBOro paspsaaa. Ecnv ncnonbayoT 31eKkTpoabl C
3a0CTPEHHbLIMU KOHLAMW, TO crneayeT NpUHATL BO BHUMaHWe U3MeHeHWe 3HaYeHUs1 SHepPrmM UCKPOBOTO paspsaaa,
CBSI3aHHOIO C TUMOM pa3psaa;

- MEX3MeKTPOAHbIV MPOMEXYTOK — 6 MM (MUHUMYM );

- KOHAEeHCaTOPbl — HU3KOWUHAOYKTUBHOIMO TUMNA, CTONKKE K BbIDPOCY TOKA;

- COMNPOTUBNEHNE U3OTALIMU MeXAY 3rneKkTpogaMmm — goCcTaTouYHO BbICOKOE AN YMEHbLLUEHUA ToKa yTeuku Ao
BENMNYNH, HE BITUAIOLLUX Ha pe3ynbTaTbl USMepeHUH.
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[MTpumedyaHune— ObbMHO ANS NONYYEHUS MUHUMANBLHOW 3HEpPrumn 3axuraHmsa 1 mIpK HaMmeHblee

COMPOTUBIIEHNE MEXAMEKTPOAHOIO npomexyTtka cocrasnset 102 Om, a aAns MUHUMaAnNbHOW SHEPIUW  3aXWUTraHus
100 mx — 1070 Om.

6.1.2.2 MHnumnmpoBaHune UCKpOBOIro paspsiga And npoeaeHns UCnbITaHUA HA UCKPpOBEe30MnacHOCTb 3NeKTpU-
YeCcKKX Lienen B NbINEBOW cpeae

B AaHHOM UcnbITaHUU MPUMEHSIIOT UCKpoobpasyrowmin mexaHmnam cornacHo F[OCT P MK 60079-11. B npwu-
noxeHun D ykazaHo, Kak NPUMEHSITb UCKpoobpasyioLii MexaHU3M.

6.1.3 Kamepa ana sBocnnamMmeHeHUs

0.1.3.1 Kamepa ans npoBeaeHust UCnbiTaHU NO onpeaeneHntio MUHUMaNbHOW 3HEPrnK 3aXKUTaHWUS 3NeKTpK-
YeCKUM UCKPOBbLIM pa3psiaoM

[Onsa npoBegeHUs UCNbITAHUWA NO OonNpeaeneHno MUHUMAaNbBHOW 3HEPTUN 3aXKUTaHUA NMblNU MOTYT ObITh
MCMOMb30BaHbl chepudecknii cocya BMecTUMocTbio 20 aAM® 1 TpyBka XapTMaHa. MoryT 6bITb UCMOMb30BaHbI U
apyrne cocyabl, €cfin OHU OTKanMbpoBaHbl B COCTaBe YCTAHOBKU ANSl UCNbITAHUA B COOTBETCTBUU C TpeboBa-
HASIMW 6.2.

6.1.3.2 Kamepa ang npoBegeHust UCrnblTaHUN HA NCKPOBE30NaCcHOCTL 3MEKTPUYECKUX Lernei B Nbl1eBou
cpene

B npunoxeHue F npnBeaeHo onnucaHme kKamepbl U METoAAa YCTAHOBKM UCKPpOODpasyoLero MexaHmsma.
Kamepa, pacceunBatoLlas Nblfib, OCHOBaHA Ha NMpUHLUMNAaxX U pasmMepax Tpyokn XapTMmaHa, HO MMeeT HeEMHOTo Do-
rnee LWnpokme pasmepsbl, Tak YTOObI MOXHO ObINO NOAKMHOUNTE UCKPOODPAa3yIoLLINIA MEXaHWU3M.

6.2 NogrotoBka obpasua roprovyeit NbinN K UCNbITAHUAM

McnbiTaHKA O0MKHBI NPOBOANTLCA Ha obpasLiax roptoHven nblin, XapakTepPUCTUKN KOTOPOW COOTBETCTBYIOT
XapaKkTepUCcTUKam roproyen nelin, CyLecTBYOLLEN B YCIOBUAX NPON3BOACTBA. TaK Kak MUHUManbHaa aHeprug
3aKNTaHUA YMEHbLLIAETCH C YMEHbLUEHMEM pa3Mepa YacTuL, UCNbITaHUS AOKHbI MPOBOANTLCS Ha obpasLax,
MMeEIoLLUX pa3Mepbl YacTul, coBnagaroLlne Wi MeHbllne, YeM y caMoro TOHKOro Mmatepuana, KoTopbl cyLle-
CTBYET B YCMNOBUSIX 3KCNTyaTaUun anekTpoobopyaoBaHus.

[1na ncnbiTaHn 0dpasubl AOMKHbI ObITb MOArOTOBNEHbI OAHUM U TEM XXe MEeTOAO0M C LieSibio obecrneyveHUs
eanHoobpasuns pacnpeaeneHnst YacTuL, no pasmepam U BlaxkHocTU. MUHUManbHasa SHepPrus 3aXKuraHus yBeinun-
BaeTCs NpU YBENUYEHUN BNAXKHOCTU NbINK. IcnbITaHUS AOMKHbLI MPOBOAUTLCS Ha 0bpa3sLax, UMerLLMX BNnaX-
HOCTb OAWHAKOBYIO UMM MeHee CaMOro CyXoro MmaTtepuana B yCNoBUAX NpednonaraeMoro UCnosib3oBaHus.

[TpnmedaHune— Ecnn pasmepbl YacTuy marepunana HEN3BECTHbI, UCMbITAHUA OOMXKHbI NMPOBOAUTLCH Ha
obpa3sue Takoro e cocrtaBa C pasmepom vactuy, He bonee 63 MKM. Bo3amMoXHO, noTpebyeTca NpUMEHEHNE METOANKN
BblICylWUMBaHUSA (00bIMHO ncnonb3ytot 105 C B TeveHne 1 4), HO cneayeT y4ecTb, YTO 3KCNEPUMEHTAlNbHO JOKA3aHO, 4TO
HEKOTOPAast Nbiflb NPU BbICYLWMBAHUN CTAHOBUTCH MEHEE BOCMIPUUMYMBOW. B 3TOM cnyyae mMoXeT NoHagobutbcs npoBe-
OEHNE UCTbITAHNN C BbICYLWEHHOM MbIS1bI0 U MNbiNbIO B YCNOBUAX NPOW3BOACTBA.

6.3 NopAagok npoBeaeHUA UCNbITAHUWU
6.3.1 KpaTtkoe onucaHue
['optoyyto Nbiflb NPKY aTMOCepHOM AaBNeHUN U TeMnepaType okpy)KatoLlen cpedbl paBHOMEPHO pacnblida-
10T B KaMepe And BocnjiaMeHeHUsa 1 Yyepes obpasoBaBLUYHOCS NbIIEBO3AYLLHYIO CMECh NPONyCcKaloT UCKPOBOK
pa3psg oT 3apsPKeHHOro KoHaeHcaTopa.
BenununHy sHepruuv paspsaga W, Ik, nogcumTeiBatoT no dpopmyne
W=0,5C- U?
roe W— sHeprus paspsga, K
C— nonHas sanekTpuyeckas eMKoCTb paspaaHon Lenu, @;
U — HanpsxeHne 3apsikeHHOro koHaeHcaTopa, B.

[TpumevaHuna«

1 INpn 3Heprusax nckposoro paspsaga cebiwe 100 mIbK conpoTUBNEHUE MEXINEKTPOAHOIO NMPOMEXYTKA MOXET
HACTONBbKO YMEHBLLUNTLCSH, YTO CONPOTUBIIEHNE LENWU NEepecTaHeT ObiTb OYEHb ManbiM B CPABHEHUN C COMNPOTUBIEHNEM
MEXINEKTPOAHOINO NPoOMeXyTka, 0COBEeHHO KOrga uenb COAEPXUT KaTYWKY MHAYKTUBHOCTM nopsgka 1 mIH. B Takux
Cny4asix pe3yneTupyrowas saHeprusa NCckpoBoro paspsga W moxer 6biTb nogcuntana no dopmyne

W = | I(t)-U(t)dt,

rae {(f)— TOK MCKPOBOro paspsiga B MOMEHT BPeMeHU I, A,
U(t) — HanpsbKeHNEe Ha MEXINEKTPOAHOM MPOMEXYTKE B MOMEHT Bpemenu I, B.
2 bonee nonHas wvHdopmauus OTHOCUTENBHO MOACYETA 3HEPrMM WUCKPOBOIo paspsga npuBegeHa B MPUIo-
XeHunm A
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Heobxoanmo obpaTuTb BHUMAHWE Ha BO3MOXKHOCTbL 3aBUCUMOCTU PE3YNIbTAaTOB UCMbITAHUIA OT CneayoLLLnX
doaKkTOpPOB:

- a3poAVnHaAMKKK Nbl1eBO3QYLLUHOM CMecu (HanpumMep, BpeMeHW 3adepKku BocniaMmeHeHUs, gaBneHna pac-
NblNdAoLWLLEero rasa);

- KOHUEHTpaUun Nbln;

- HANPSKeHWS 3apsaa KoHaeHcaTopa;

- AMEKTpUYECKOM eMKOCTW KOHOeHcaTopa;

- UHOYKTUBHOCTW paspsigHON Lenu;

- aKTUBHOIO CONPOTUBNEHNS paspsaaHoOU Lenu;

- MaTepuana, pasMepoB 3JIEKTPOACB U NPOMEXYTKa MexXay HUMU.

[1na orpaHn4eHNa pacxo4oB Ha UCNbITAHUA B Ka)X0W yCTaHOBKe ANA UCNbITaHUW NCNONb3YIOT 3J1eKTpoabl,
M3roTOBJIEHHbIE U3 0CODOro MaTepumana c onpegeneHHbIMY pazmMmepamMmmn 1 MUHUMaITbHbIM MEX3IEeKTPOOHbIM NPOo-
MEXYTKOM. AKTUBHOE COMPOTUBMEHWE pa3psaaHOW Lenn A0MKHO ObITb BO3SMOXKHO HU3KUM (CM. pasaen 4).

6.3.2 MeToguka onpeaeneHud MUHUManNbHOU 3HEePruu 3aKUraHus

[1py onpegeneHnn sHeprm UCKPOBOTO paspgaaa, KoTopasi 3aBeoMO NpUBedeT K BocnjlaMeHeHUo UCMbITye-
MOW MNbINK, NoadUpaoT KOHLEHTPAaLMIo NbINKU U NapaMeTpbl ee pacnblieHnst (HanpuMep, BpeMs 3aaepXkKM Bocnna-
MEHEHUS U AaBieHWe pacnblnsoLero ra3a) Tak, UTobbl co3gaTe Hanbonee BocniaMeHAeMyo NbITEBO3AYLLHYHO
cMmech. [Npn noaodpaHHbIX ONTUMAanbHbIX YCNOBUAX BOCMTAMEHEHUS, C MOMOLLILHO PErYINPOBaHUSA 3NEeKTpUYec-
KOW eMKOCTUW KoHAeHcaTopa U/NNnn HanpsKeHUa 3apaakn KoHaeHcaTopa, nocnegoBaTenbHO YMEeHbLUAT KaXKabIn
pa3 HanoNoOBUHY 3HEPTUIO UCKPOBOIo paspaga A0 3Ha4YeHUS, He Bbi3blBaloLLLEro BoCcniaMmeHeHUs NbINeBo3ayLu-
HOW cMecU B ABaduaTu cnegyrowmx oguH 3a ApyrmmMm UcnbiTaHUAX.

[Tpunmedvanune —Ilpn npoBegeHn wmucnbiTaHUMU C UCNOJNBb3OBAHUEM CHEPUYECKOro cocyga BMECTUMOCTBIO
20 am3 Bpems 3a0epKky BOCMNaMeHeHWsl AOMKHO BbiTb 120 Mc.

MuH1ManbHas sHeprusa 3axuraHna W, HaxoanTca Mexgy caMmon BbICOKOW 3Heprner MCKpoBoro paspsaia
W, Npn KOTOPOW He MponcxoauT BoCnnaMeHeHne H1 B 0QHOW U3 ABaaLuaTti cneayowmx Apyr 3a Apyrom nonbIT-
Kax BOCMIaMeHUTb MNbl1eBO3aYLLUHYH CMEeCh, 1 cCaMO HU3KOW 3Heprien nckposoro paspsaga W,, npm koTopon
BOCMNaMeHeHne NPoNCXoauT B KaXkaoW N3 aggagLaTy nocneaoBaTenbHbIX NOMnbITKAX.

Wi < Wihin < Wa.

6.3.3 MeToauka npoBefeHUA UCNbITAHUMA HA UCKPODBE30NacHOCTb 3NeKTPpU1YeCcKUX Lerneun B nblne-
BOU cpepe

UTOObLI ONTUMAanbHAasA KOHLUEHTPpaLUMS ANnsl BocnfiaMeHeHUs KOHKPeTHOW Nbinn Oblfia AOCTUrHYTa, Npuy NpoBe-
OeHUN ncnelTaHMM HEOHBXOAMMO UCNOSIL30BAaTL AOCTATOYHO LLMPOKUIA AKana3oH KOHLUEHTPAaLWA NbIu.

[aHHasa npoueaypa rapaHTUMpyeT o4eHb DONbLLYIO BEPOATHOCTL TOr0, YTO caMasl Nerko BocrnnamMmeHsieMmast
CMeCb NbIJIN C BO3QYyXOM MNPUCYTCTBYET HEKOTOPOE BPEMS, MOCKONbKY KOHLUEHTPAaLUKWA NbINY MU3MeHAEeTCA BO BpeMs]
MCNbITAHWUA U YTO AaHHaga Uuenb byaeT nogBepKeHa Uckpe.

[Tocne kKannMbpoBKKU MexaHM3Ma UCNOSIb3YIOT CNeayoLLYH MeTOAUKY NPoBeAeHUS UCTIbITAHUIA:

1) noacoeanHAT UCTIbITEIBAEMOE 3NeKTpoobopyaoBaHUe U COEANHSIIOT ¢ UCKPOODpasyoLLUM MexaHn3-
MOM;

2) 0obaBnsaoT 2,5 I K NoAroToOBNEHHOM ANs1 UCMbITAHUA NbINK;

3) npoBoaAaT ucneiTaHne ans 400 noacveToB UCKpoobpasyoLlero MmexaHnama nnu go BO3HUKHOBEHWSA BOC-
NNaMmeHeHus;

4) npoayearoT KamMepy ¢ BO3AYLLUHOW NMUHUEN (CYXUM BO3AYXOM);

5) noBTOPAOT 3) U 4), ucnoneaya 5; 7,5; 10; 12,5; 15; 17,5 r neinn. CTpyn BO3Qyxa, NpuMeHAeMble ANs
paccenBaHWUs NMblfn, AOJKHbLI ObITh CYXUMK (BO3AYX B OYThINKaxX NoaxoaunT), U AaBneHne B cocyae yCTaHOBMNEHO
Ha 3 bap.

McnbiTaHne nposoantca npun 400 obopoTax nckpoobpasyollero MmexaHnmama Unmn 4o BO3HWKHOBEHMS BOC-
niamMeHeHUs1 1 NOBTOPSETCHA HECKONBKO pa3s ¢ pa3fiMYHbIMK NepBOHaYalibHbIMW KOJIMYeCTBaMU Mbl1KA ANS pac-
CMOTPEHUS LLMPOKOTro AlanasoHa KOHLEeHTpaLUyiA.

6.3.4 [lpoBepKka ycTaHOBKU ANA UCNbITAHUK

0.3.4.1 lpoBepka Ans onpegeneHUa MUHUMANbHOW 3HEPrUK 3aXXUraHUA 3NeKTPUYECKMM WUCKPOBLIM
pa3psaoM

[TpurogHoCThL K paboTe yCcTaHOBKWU ANA UCNbITAHUWA O0JIKHA NMPOBOANTLCS Ha TPeX cTaHOapTHLIX BUAAX
NbIA, NONYYeHHOW 13 MOPOLLKOB, NpeaBapUTEeNbHO BbICYLLIEHHbIX NpY aTMocdepHOM AaBNeHUU U TeMnepaType
50 °C B TeueHKne 24 4 oo Havyana nsmMepeHun.
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3Ha4YeHNA MUHUManbHbIX 3HEPrun 3axknuraHna W, nonydeHHble B pesynbraTe NpoBepKu, AOMKHbI HaXo-
OWUTCA B cneayolmx npegenax:

5>—15 M)XK — nnkonoaun cpeaHUM guamMmeTpoM vYacTuL, 31 MKM;

2—0 MmIbK — aHTpaxXWHOH cpedAHUM AnaMeTpoM YacTuL, 18 MKM;

2—6 MIDK — nonnakpunoHUTpUn cpegHumMm guameTpomMm vYacTuL, 27 MKM.

[TapameTpbl pacnblineHnsa obpasyua Nbinuy, BKIIoYast BpeMs 3agep kK1 BocniaMeHeHUs, As1 Kaxkaoro obpas-
Lia AomKHbI ObITh 3adoUKCUPOBAHbI.

6.3.4.1 KannbpoBka UcnblTaHUW HA UCKpODE30NacHOCTb 3MeKTpUYEeCcKMX Lenen B nbieBon cpeae

MeToanka KannbpoBKA:

1) Uckpoobpasyolnin MexaHUsMm KannmbpyloT ra3oBOM CMeCcbid MeTaHa C BO3JAYXOM COrnacHo
[OCT P MOGK 60079-11.

[lepen ncnonb3oBaHUeEM 0bopyaoBaHUSI HEODBXOAMMO NPOBECTU KannbpoBKyY. HacTb NCKpoobpasyoLlero
MexaHn3Ma KanubpytoT cornacHo Tor xe metoaunke no FTOCT P MOK 60079-11 ana metaHa (HanpsbkeHnem 24 B
NoCcTosAHHOro ToKa, 110 MA, MHAYKTUBHOCTEL 95 MITH). Pe3ynbTaThl NpoBepOYHOro UcnbiTaHUA 8,3 % razoBo cMeci
MeTaHa MOXXHO CpaBHUTL C ONyOnmMKoBaHHbLIMU KPUBLIMW BOCTITAMEHEHWS AN PE3UCTUBHBLIX LieNen.

2) Bcto ycTaHOBKY KannbpytoT ¢ nomoLlbto nukonoaus (10 A, 24 B)

Heobxoanmo NnoMecTnTb onpeaeneHHoe KoNMYeCcTBO cTaHaapTHOW NbINU U YCTAHOBUTEL SNEKTPUYECKUE na-
pamMeTpbl UCKpoobpasyoLero MexaHmama Ha onpeaenieHHoe 3HadeHue. lNbinb nukonoana u HanpsbkeHue 24 B u
ToK 10 A obecneunBaloT COOTBETCTBYOLLEEe coveTaHne. BocnnameHeHWe AomKHO MPOU3OUTU NpY 3agaHHOM KO-
yecTBe 0DOPOTOB AepXKaTens NpoBonoYek B UCKpoobpasyrollem mexaHname. Pene, koTopoe cpabaTtbiBaeT npu
Ha4arne UCMbITaHUS, MPUMEHSIOT KakK CpeCcTBO COMPSKEHUS AN NpeaoTBpalleHUs NoBpeXaeHUS BONbdppaMOoBbIX
MPOBOMNOYEK OT HarpeBa B HEMOABUKHOM COCTOAHMK. HTODbLI YCTAaHOBUTL TOK pene, ero Of1IoKUPYIOT U MPOBOMOYKH
3aMbIKatoT.

3) Kamepy Heobxoaumo paszobpaTbh U QUUCTUTL

[Tocne nonHoW KanMbpPOBKM YCTAHOBKN HEODXOAUMO TLLATENBEHO OYUCTUTL KAMEepY OT CliedoB JIMKonoaua Ao
noMeLLeHUS UCNbITaTENbHOW NbIN.

6.3.5 [lpoTokon ncnbiTaHU

[1poTOKON UCNbITAHUK AOMKEH coaepKaTk MHopMaLnio, nepevyncneHHyo B 6.3.5.1—6.3.5.3. B npoTokone
0ObIMHO He YKa3bIBatOT KONTMYECTBO MbIMN, UCMOMb3YEMOW NPU NPoBeAEHUN UCMbITAHWUIA, HO BENUYMHA KOHLEHTPAa-
LI NbINK, OT KOTOPOW 3aBUCAT rpaHuLbl AnanaszoHa MUHUMAaNbHbLIX SHEPIrUA 3aXKUraHUs, 0SKHaA ObITh yKazaHa.

6.3.5.1 XapakTepUCTUKN UCNBITYEMOro obpa3sua Nbinu

B npoTokone ucnelTaHn AomKHo ObITh yKa3aHo:

- 0603Ha4YeHne obpasLa (HasBaHWe U XMMUYECKNUIA COCTaB, €CITN 3TO HE OTPaXXeHO B HA3BaHUN);

- MPOUCXOXKAEHME NN UCTOYHUK NMoNyveHns obpasua;

- CBeeHus 0 npeaBapuTenbHOW NoaroToBke obpasya;

- XapakTepucTuka pacnpegeneHns yacTtuy, no pasmepam 1 cogepkaHue snaru, ecriv ob aTom MmeeTcs
MHJpopMaLMA A0 NpoBeAeHUS MOArOTOBUTENMbHbLIX UCTbITAHUNA.

6.3.5.2 XapakTepUCTUKKN YCTAaHOBKN ANA UCMbITaHUI

B npoTokone aomkHbl ObITh YKazaHbl crieayroLlne XxapaktepuCTUKM YCTAHOBKW AN UCTbITAHNIA:

- UCKpoobpasylollaa cuctemMa (cnocod nony4vyeHns UCKPOBOro paspsaaa);

- TUM KaMepbl ANd BoCnnaMeHeHUs;

- TUMN pacnblNAOLLEN CUCTEMBI;

- 0bLAaa NHOYKTUBHOCTL pa3psiagHOn Lenu;

- 3apsaHoe HanpsXXeHWe, MaTepuran anekTpoda 1 AnHa MeXaJIeKTpo4HOoro NpoMeXyTka NCnofb3yemMon
pa3psaHOU Lenn.

6.3.5.3 OdpopMneHne pe3ynsTaToB UCTbITAHUIA

B npoTokone ncneitaHn AoMKHbI ObITh YKa3aHb!:

- 3HAaYeHWe caMoU BbICOKOM 3HEepPrnn UCKpoBOoTro paspsaaa W, npu KOToOpon He MponcxoanT BoCnnaMeHeH s
NblNeBO3AYLLHON CMEeCH;

- 3Ha4YeHne caMmoUu HNU3KOW 3Heprmmn UCKpoBoro paspgaga W,, npn KOToOpou NelnesosayLlHas CMech BocCnia-
MEHSETCS.

0.3.5.4 OdopMneHne NpoTokona UCrbITaHUIA

[Tpnmep odpopMIeHNA NPOTOKONAa UCMbITaHUA NpuBeaeH Ha pucyHke D.1.
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[MpunoxeHwne A
(obas3aTenbHoe)

KoHcTpyKuna HarpeBaeMoW MOBEPXHOCTU U U3MepeHue pacnpegeneHus
TeMnepaTtypbl Ha 3TOU NoBepxHocTU (Metoa A)

—cnu TpeboBanHua 4.1.2.1 BbINONHEHLI, TO AeTann KOHCTPYKUMN HarpeBaemMon MOBEPXHOCTU HEKPUTUYHbLI. OHA
MOXET NPeacTaBnsATb CODON KPyrnyro NNacTUHy U3 noaxoasuwero metanna, Hanpumep U3 antoMuHUA UMM HEPXAaBEKLWLEN
cTanu, CHaAbDXXeHHYI «DKoOW» (PUCyHOK A.1), KOTOPYIO yCTaHABNMBAKOT HA MIOBON NOAXOASLWEN SNEKTPUHECKOW NITUTKE
(MOXET ObITb MCNONMb30BAHA ObITOBAsI 3MEKTPUYECKAs MNUTKA).

MmeeTcs gBa cnocoba obecrneveHns JOCTAaTOMHO PABHOMEPHOro pacrnpeaeneHnst TeMnepaTtypbl Ha 3TON NacTu-
He, BbIOOP KOTOPOro 3aBUCUT, B OCHOBHOM, OT MMEIOLLENoCH HarpeBaTenbHOro ycTpoucTea. Ecnun HarpeBartenb MMeeT
OTKPbITbIE CMpanu, KOTOPbIE HArpeBalTCA AOKpacHa, TO MEXQy HarpeBaTenem u niacTtuHOW A0JKEH ObiTb CO3aaH
3asop okono 10 mm, 4TObObLI Nepegada Tenna npoucxoauna 3a cyeT pagvauum n KOHBEKUMU. Ecnun e HarpeBaTtenb
npeagHasHadveH ans NpsAMoro KOHTakTa, Tak, YTo nepefada tenna npoucxoauT rmaBHbIM 00pa3om 3a cHeT TennonpoBO-
HOCTW, TO NNacTuHa AOIMKHa ObliTb HAMHOrO TosnwWe, YToDbl n3bexarb NosSABNEHUS ropsYnx NATEH. TonwmHa NNacTUHbI,
KaK yka3aHo B 4.1.2.1, pornmxHa bbiTb HE MeHee 20 Mm.

CxemaTn4HO yCcTaHOBKAa npumBegeHa Ha pucyHke A.1. PErMcTpumpyrowyo N KOHTPONMUPYIOLWYIO TepMonapbl MOXHO
NOMECTUTB B rOpsYen nnactmHe B no3numax H n G Ha pucyHke A.1, oaHako npegnoYTUTEeNbHO NOMECTUTL NX B OTBEPCTUS,
NPOCBEPIiEHHbIE B MINACTUHE B paauanbHOM HanpasNeHWW, napanienbHO HarpeBaeMon NOBEPXHOCTU U HUXE ee Ha
(1£0,5) mm, Kak ykazaHo B 4.2.1. Ha ocHOBaHUM HarpeBaemMon MnacTuHbl AOIMKHbI ObIThb NPEeayCMOTPEHbLI CTOUKU ANS
KPpEnmneHns TepmMonapbl, MPOTAHYTOWN BAOMNb MOBEPXHOCTU. TepmMonapy yKpenmnsoT Mexay ABYMS MnoarnpyXMHEHHbIMU
aepXxatensamMmy, 3akpenneHHbIMM Ha BepTUKanbHbIX CTEPXHSAX € pe3bbon. BbICOTY pacnonoXeHuss Tepmonapsbl
PEryrnMpyroT C NOMOLLBIO Faek.

YCTPOUCTBO AN M3MEPEHUA pacnpegeneHnss Temnepartypbl rNo Harpetou MOBEPXHOCTU TMPUBEAEHO HA pu-
CyYHKe A.4.

MamepuTenbHbIW 3NEMEHT NPeacTaBnaeT cobon TOHKYK TEPMONapy €O CNIIOWEHHBbIM CMaem, NPUNasiHHbIM TBEP-
ObIM CNNaBoM K AUCKY U3 MegHOWN unun BpOH30BOW (DONbrM HOMMHAIBbHBIM AMaMeTpom 5 Mmm. Ero nomewarT B TOUKY
N3MEPEHNS, MOKPLIBAKOT KPYromMm N3 nogxogswero TepmMmonsonsaunmoHHOro matepuana TonwmHon 5 mm, gnametpom ot 10
00 15 MM M NPVXMMAKOT C MOMOLLBIO BEPTUKAIIBHOIO CTEKIAHHOIO CTEPXHS, K KOTOPOMY MNPUKNaabiBaloT PUKCMpoBaH-
HYIO HArpy3Ky W KOTOPbIW MOXET CIerka nepemMelartbesi B Hanpaesnswwen Tpybke.

MamepeHnsa  TemnepaTtypbl MNpoOBOAAT BAOMb ABYX B3aMMHO MNEPNEeHOUKYNAPHbIX AMaMeTpoB, B TOYKaX,
oTCcTOoAWMX Aapyr o1 gpyra Ha 20 mMm, 1 3anucbiBalOT B Buae, npegcraBneHHoMm Ha pucyHke A.5. VMamepeHue
TEMNeEpaTypbl B  KaXOOW TOYKE TMPOBOAAT MO UCTEYEHUUN BPEMEHW, AOCTATOYHOIO ANs YCTAHOBIEHUS MOKa3aHUW
TepmMonap.

B 3aBUCUMOCTM OT KOHCTPYKLUMKN TEpMONapbl U3MEPEHHasi TemnepaTtypa NOBEPXHOCTU 0ObIMHO BbIBAET HUXE, YEM
TeMrnepaTtypa NnoBepxXHOCTU NMNACTUHbI, YCTAHOBIIEHHAA MPU PEryNMPOBKE. JTa pasHMUAa HECYLWECTBEHHA, N €10 MOXHO
npeHebpeyb. CyWweCTBEHHbIM ABNSAETCH U3MEPEHNE PA3HOCTU TEMMEPATYP, a HE U3MEPEHNE UCTUHHOIO 3HAYEHUS TEM-
nepaTypbil.
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A — HarpeBaemas nnactuHa, B — «wbka»; C — HarpeBatenk, D — oCHOBaHWe Harpesartens, £ — coeMHeHne HarpeBartens ¢

MCTOMHUKOM MUTAHUA U KOHTPONNEpoOM; F — KOnbuUO ONA cnos nbinu;, G — CoeUHEHWE KOHTPOJIbHOW TepmMonapbl NNACTUHBbI C

KOHTpONNepom, H — coefMHEHNe PEerncTpupyroLLen TepmMmonapel nNNactuHel ¢ npubdopom; [ — coeguHeHUne TepmMOonapbl, PEerucTpu-
PYIOLLIEEN TeMNepaTypy B €noe nbifn, ¢ Nnpubopom; J — BUHT perynupoBKU BbICOThI TEPMONAapbl, K — cnupanbHasa nNpyXuHa

PucyHok A.1 — YcTaHoBka anst ucnoltanHum (metog A)
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Pa3mMepbl B MUNTIMMETPAax

+0,1 +0,1
12,5 o Anw 15 0

100 = 2,0

PucyHok A.2 — Konbua ana opmMmmpoBaHns CrnoeB neinn (metoa A)

16



[OCT P 54745—2011

TeMmnepatypa, °C

Cnon nbinu

HarpeBaeMas
NOBEPXHOCTb

0 Bpems
PucyHok A.3a

TemnepaTtypa, °C Temneparypa, °C

Crnou nbinu

450

-
L)
N
HarpeBaemas - o o
NOBEPXHOCTb
HarpeBaemas
NOBEPXHOCTb
0 BpemMn 0 Bpemsi
PucyHok A.3b PucyHoK A.3cC

PucyHok A.3 — Tunu4dHblie 3aBUCMMOCTU TEMMEPATYPbI OT BPEMEHWN AN CMNos NblNn HA HAarpeBaemMou NOBEPXHOCTH

(meTog A)

4 :

2
1

1 — HanpaBnawLwAan Tpydka, 2 — CTEeKNAHHBIN CTEPXKEHb, 3 — KOHTPOSIbHAaA TepMonapa; 4 — HarpeBaemMas noBepxHOCTb U3 allioMU-
HUA WK HepXaBewlen cTanu;, & — TepmMonapa Ons perucrpauum temnepaTtypbl NOBEPXHOCTU;, 6 — perncTpupyrowlas tepmonapa

PUCYHOK A.4 — amepeHne TemnepaTtypbl HAarpeBaemMon NnoBepxHocTn (metoa A, npunoxeHme A)
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344 346 342 346 346 347 346 346 346 °C

347

347

346

346

BricTaBneHHoe 3Ha4YeHue Temnepatypbl 350 °C.
MakcumanbHOe OTKNOHeHUe TeMnepaTtypbl N0 Bcer nnactuHe + 5 °C.

MakcumManbHOe OTKIMOHEHWE OT BbICTABMEHHOIO 3Ha4YeHUA Temnepartypbl £ 8 °C

PucyHok A.5 — Tunu4vHoe pacnpeaeneHmne TeMmnepartypbl Ha HarpeBaemMoun rNOBepPxXHOCTU (meTog A)
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Tabnwuwuya B.1— KomnoHeHTbl ycTaHOBKM Anst ucnolitaHnn (metog B) (pucyHkn B.1—B.10)

[MpunoxeHne B
(o0s3aTenbHoOE)

KOHCTpyKLUMA neYn ¢ NOCTOAHHOU TeMnepaTypou

[OCT P 54745—2011

Netanb OnucaHue MaTepuan Paiﬂn:ﬂep, 'D'”MHBI;(;,IHMMH& YUncno
1 KoxyXx ne4n HepxaBetowas cranb 0,9 TonwwuHa 228 1
Z BepxHAs KpbilKa MuHepanbHoe BOINOKHO (3150 12 1
3 Hu>XHAA KpblLlKa To xe 150 12 1
4 [lepexoaHukK CTekno — — 1
5 TpyOka KBapu 44 216 1
6 {OnbLULO HepxaBetwwas cranb 90 8 1
/ llanba MuHepanbHoe BOIOKHO 90 2, TONWMHa 1
8 {penneHne tTepmonapsl HepxaBerwwasa cralnb 20 X 40 6 1
9 {penneHne Tepmonapsol To xe 30 X 50 23 1
10 {HOMKAa » (325 6 1
11 {HOMKa » 18 4 1
12 llanba MuHepanbHOEe BOMOKHO 345 2, TONWMHA 1
13 llanba To xe 80 To xe 1
14 llanba » 20 X 40 » 1
15 llanba » 30 x 50 » 1
16 OnopHoe Konbuo HepxaBetowas cranb 80 4, TONWWHA 1
17 LLTndbT Crtanb-cepebpsiHka 1,5 6 4
18 BTynka KopyHa 4.0 60 2

HAPYXHbIW
19 PesbboBas mydta M4 — (2,4 BHYTPEH- — 4
HUW
20 Tepmonapa Hukenb-xpom/Xpom-antomMernb — 90 1
21 Tepmonapa To xe — 126 1
27 Bunt M4 x10 ¢ notanHom ro- | HepxxaBerwwasa cranb — — 12
NOBKOW
23 [anka M4 ¢ BbINyKnon rofioe- To xe — — 3
KOW
24 Llanba » — — 3
25 3aXXnm — — — 2
26 [lpoBonoka KaHtan «A» Cnnas )enes3a ¢ antoMUHUEM, — — [10
KODanNbTOM N XPOMOM noTpeon-
HOCTWU
27 [IpyXXnHa pacTsxeHus Cranb (3,18 12,7 2
HAPYXHbIW
28 loactaBka Ans neyn HepxaBelwlwasa crasnb — — 1
29 {pensilee Konbuo To xe 60 28 1
30 Hepxatenb nbinu » — — 1

19
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6
24 x 3
23 x 3 CoeanHEHne C CUCTEMON
cbopa u pacnbsieHns
NbINN
29
4
25 x 2
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” 777\ -
\\“-t Tk _\ii — 1 :-{{(\--“\‘
1\\‘\ ! i _; Y \\‘ 1 6
7 L

N
13

15
27 x 2
' g7
r}/-'.i 10
21

22 x 8
1
8

11

Netanwu 8, 11, 20, 14, 19
NokasaHbl B MOBEPHYTOM
Ha 90° nonoxeHuu
AN HarnAgaHoCTH

‘ "’:’!’.‘I
oy
¥ 17 x 4
9
22 x 4
\

/g

/21

J
|

'

)
I
oy

r I“‘r

20 'QEIL
14 II

19 x4 377
28

3 9) 26 18 x 2

AR

M3onaumna ana aetann 5 — Crnov rMUMHO3EeMHOro HarnoJHUTENS TONMWWHOU 5 MM, CITOU MUHEpAarbHOro BOMNOKHA
TONWUHON 25 MM, CNOWN MMUHO3EMHOro HanonHutens tonwmHon 10 mm, ocTanbHOE — KU3ENbIyp.
[TogpobHble cBeaeHnsa 0 getansax npuBegeHbl B Tabnuue B.1

PUCYHOK B.1 — ¥Y3en neuyn yctaHoBKM Ans ncneitaHum (metoq B)
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Pa3Mepbl B MUINNUMETPax

Oba oTBepcTUA Mexay

KaHaBKaM, KaKk NnoKa3aHo

44
P 36,5
o}
HeT KaHaBOK Y
A
X
{ BUTKOB 10
N
Y
A
.
6 BUTKOB w0
N
.
5 BUTKOB O
N
<
4 BUTKA ©
N -
Y ] Y ©
A —_— N
. e
4 BATKa 1O —T
—
% =——_
_‘—
< —_—
5 BUTKOB w0 . - —
N ——
e ey
_X e ————————— g
q. =——_ -~
- #ﬂ
6 BUTKOB L0 e
—
* e —
————
q- S ——
. —
{ BUTKOB c‘ug —_—
e m———
_Y ﬁ__—_—-
HeT KaHaBOK —
™
o]

[TogpobHble cBegeHus 0 getansax npuBeaeHbl B Tabnuue B.1
Hetane 5 — KBapueasi Tpybka co cnupanbHOW KaHABKOW HA BHELUHEW MOBEPXHOCTU. B KaHaBke pasmellaeTcs
HarpeBaTenbHbIN INEeMEHT U3 NPoBonokM KaHtan «A» ¢ obwmum conpoTtmBnenmnem 13 Om;

Pucynok B.2 — KeapueBas Tpybka (metog B)
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Pa3mMepbl B MUNTIMMETPAax

'D'eTanb 4 @14 BHELWWHWNA

| | Z11 BHYyTpEHHUA

(35,5 BHYTpEeHHUN

38,5 BHELLHUIA
R S

[etanb 30

50 N —
7 0 2L s
= —f—T 2| )
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/‘I””IIIJ POIOIEE

D13

21 58

(06

L0
HAEE

12

M3

[TogpobHble cBeaeHnsa 0 getansax npuBegeHbl B Tabnuue B.1

[TpumevaHne
- KpbIWKa AOMKHA ObITh NMIOTHO NMNOAOIHAHA K KOPMyCy;
- MPWKNM HABECHbIX LWNUNEK AOIMKEH ObITb OTPErynMpoOBaH.

PucyHok B.3 — CTeKknsaHHbIM NEPEXOOHUK N aepXXaTenb Nbinn (metoa B)
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Pa3Mepbl B MUINNUMETPax

180 8
8 oTB. Uepes 90°

36

o
228
28
14
g

18
-

115,56

114

-
216

[leTanb 1

[TogpobHble cBegeHus 0 getansax npuBeaeHsl B Tabnuue B.1

PUCYHOK B.4 — BeClIOBHbIN KOXYX NEYN U3 HepxaBewwen ctanm (metoq B)
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CoBMeLllaeTcs ¢ aetanbio 7 CoBMelLaeTcs ¢ aetanbio 1

150

Pa3mMepbl B MUNTIMMETPAax

4,5 M4 M4
3 oTB. 4 oTB. MyoOuUHON 12 MM 4 oTB. MyoOuHON 12 MM
&6 noa yrnom 90° 6 nog yrnom 90°

o\ A mmny V0 \\ H D .

o WYY s vy SV - -

[leTanb 2 [letanb 3

[TogpobHble cBeaeHus o0 getansix npuBeaeHsl B Tabnuue B.1

PUCYHOK B.5 — BepxHsas n HMXKHAA kpbilwkn (meTtog B)
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Pa3Mepbl B MUINNUMETPax

J[leTanb 6 [letanb 16 [letanb 13

o

- 90 60,1 60,1
P 79,9 _ p 79,9 _
_‘M48 X 1’5.. TpW pasHOOTCTOALLMUX
CTEPXHS
dacka ¢ yrnom 45° no Bcer OKPYKHOCTU
[leTanb 12 [leTanb 29 [letanb 7
260
40
PudpneHue
i'i;__”

cetyatoe 1,0

..‘.'
&

o 07e% %%
o0 0% % %%
“‘*"i‘ et

28

NN NN N N

0ns1 COeMeLweHus ¢ aetansko 6

[TogpobHble cBegeHus 0 getansax npuBeaeHbl B Tabnuue B.1

PNCYHOK B.6
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Pa3mMepbl B MUNTIMMETPAax

[letanb 15 [etann 20, 21
30 4,5

I[leTtanb 8

R78

D16

[1Ba oTBEpPCTUA
U 3eHKOBKa noa BUHT M4

myouHa 14

LHetanb 9 Netanb 14
20

4,5

CkBO3HOe oTBepCTne

ansa coeanHeHus
c aetanbio 17

16

[1Ba oTBEepCTUA
1N 3eHKOBKa noa BUHT M4

4.5
rmybuHa 3 Mm

9
myouHa 9 Mm

2,2

D4
2 OTB. rMybuHon 16 Mm

[TogpobHble cBeaeHus o0 getansix npuBeaeHsl B Tabnuue B.1

PUCYHOK B.7
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Pa3Mepbl B MUINNUMETPax

[letanb 10 [letanb 17

e <

PudpneHue CnnoLuHoe oTBepcTHe
npsimoe 0,6 ONs coeanHeHUN Pudpnenne
petanu 17 npsimoe 0,6
CBepneHHoe (CoeguHeHne C ycunuem) M8 x 1

oTBepcTUe
¢ pesbboil M8 x 1

2 OTB. J4

Netanb 17 Hetanb 18
6

2,4

T T T T T I T I I T T I I I I I I I T I I I A

<
.

21,5

[TogpobHble cBegeHus 0 getansx npuvBeaeHbl B Tabnuue B.1

PUCYHOK B.8
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Pa3mMepbl B MUNTIMMETPAax

[letanb 28

Tpy NnpuBapeHHbIe HOXKW

80

15°

Hetanb 28 — BepxHasa KpyroBasi CEKUUA U3 HEPXKABEIOWEW CTanun, HOXKNU N3 TpyObl N3 HEPXKAaBEKLWEN CTanu
HapyXHbIM gnametpom 10 MM, NpuBapeHHbIe HAKOHEYHUKN HOXEK ANaMeTpoM 25 MM U3 HepXaBewLuwen cranwu

PucyHok B.9 — lNoactaeka ansa neyun
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Acnonb3oBatb TPYOKY ANUHON Bxop rasa

MakcuMyM 50 cM A1 nogKoYeHns
aepatens nbiny

T — 3nekTpomMarHuTHeln KnanaH guametpom 10 mm; 2 — maHomeTp ueHou geneHuna go 0,02 tap;
3 — ra3oBblii 6annoH BMecTUMOCTEo 500 cM®; 4 — WapoBOI KnanaH AMaMeTpoMm 6 MM

PucyHok B.10 — Cuctema pacnbinenms noinn (metog B)
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[MpunoxeHwne C
(cnpaBo4HoOe)

MeToAa ucnbiTaHun gns U3MEPEHUNA TEMNEPATYPbl CaMOBOCJIaMeéHeHNA cKonneHuu Nbinuv

C.1 Obwme TpeboBaHMNA

Ha npaktuke anekrpoobopyaoBaHue U CKONMeHUs Nbiiv MONyT 3HAYUTENBHO pasnuyaTtbest No pasmepy n Qopme.
CyLWeCTBYIOT ABa MeToha ncneitTaHun. [lpmn nepsom meToge NCrnonb3yoT CTaH4APTHYIO HAMPETYIO NOBEPXHOCTL N N3MEPS-
10T TEMNepaTypy, NP KOTOPON BO3HUKHET BOCMIIAMEHEHNE B OnpeaeneHHOM CKONMEHUU Nbinn, 00bIMHO BCTPEYatoeM-
CA Ha npakTuke. [Npn BTOpoM MeToae paboTalowyo 4acTb 3NeKTpoobopyaoBaHMA MOMELLAKT B «TUMUYHOE» CKOMMeHwue
NbININ N UCCNeayrT BO3MOXHOCTb BOCMNIIaMeHEHUA.

BTOCT P M3K 60079-14 npuBeaeHbl npumepbl onpeaeneHHbIX CKOMMEeHUW Nbinn, Ans KOTOPbIX MOXET NoTpebo-
BaTbCHA NpoBeaeHne nadbopaTtopHbIX UCMbITAHUW HA BOCNNAMEHEHMNE CneynanbHOW 4acTblo 3NEKTPOODOPYAOBAHUA.
[TopobHOEe ncnbiTaHne gacTt cneunanbHble pe3ynbTaTthl ANs 3NeKTpoobopyaoBaHUAa U NbiNK, KOTOpas NpeanonoXuTernb-
HO BydeT ckannmmBaTbCH BOKPYr 060pyaoBaHUA.

[lpn BTOpOM MeToae onpenensarT TemnepaTtypbl camoBocnameHeHnsa ana cneumansHoW neinn. [lony4veHHble
3HAYEeHUs 3aTEM MOryT MPUMEHSATBCHA MOCIE UCMONb30BAHUA COOTBETCTBYIOWENO koadhduuneHta 6e30nacHOCTN K Nio-
ObiM BUgam CKOMNEHUs 4aHHOW Mblf.

B C.2wn C.3 npuBegeHo onncaHne MeToauky UcnbiTaHUU 4nd N3MepeHunss TemnepaTtypbl BOCnnamMmeHeHUs CKonse-
HUA NblKM 6e3 CBA3WM CO creunanbHON 4YacTbio 060pya0BaHKAL.

C.2YcTaHOBKa ANA NCNbITAHUMA 1 MeTOOAMKA

Cxema ycTtaHOBKW npuBegeHa Ha pucyHke C.1.

[1biNb HACbINAKOT B OPME KOHYCa Ha HarpeBalwowmn anemMeHT. BOpPOHKY pacnonaratoT BepTUKarnbHO Ha4 UEHTPOM
BEPXHEN CTOPOHbI anemeHTa Ha pacctoaHum 140 mm. donyckaeTtcs BbiCbinNaTth 4 N1 UCMbITATENBHOIO NOPOLWKA UNKU MbINn
B BUAE KOHyCa Ha HarpeBawwun anemeHTt. MuHumMmaneHas rmybuHa nelNn Hag NOBEPXHOCTBIC AOMKHA ObITb HE MEHEE
50 mm. KoHycHaa dopma 3aBUCUT OT CMOCODHOCTU NbINKU K NPUNUNAHUIO, N, BO3MOXHO, NPUAETCH UCNONb30BaTh BOIb-
WK 06 BbEM NbINK, YTOBbLI 4OCTUYb MUHUMANBHOW BbICOTbI KOHYCA. OnbITHBIM NYTEM A0KA3aHO, YTO 4 N1 NblNM 4OCTATOYHO
ONs1 3HAYUTENbHbBIX Pe3ynbsraTtoB N 4OCTAaTOYMHOW MNPOAOITKUTENBHOCTU UCMbITAHUN,

HarpeBawwyn anemeHT npegcrasnser codbon npsmoyronbHbi BNoK U3 antoMmnHUA ¢ BHYTPEHHUM HarpeBaoLLUm
BMEMEHTOM, KOTOPLIN PacnonoXeH B UEHTPe KBaApaTHOro notka u3 Hepxasewwen ctanm (440x440) mm. Harpesato-
LW 3NEMEHT PAaCMONOXEH B NOTKE TakK, YTO pa3Mmepbl, NOKPbITbIE NbiNbto, paBHbl (200X 100X 50) mm. TOK Ha HarpeBa-
TENbHbLIW 3NEMEHT NOAAETCH OT UCTOYHUKA MOCTOSHHOIO ToKa. ICTOYHMK NEPEMEHHOIO TOKA MOXHO TaKKe WCMNONb30-
BaTb ON151 MMTaHUA HarpeBaTenbHOro anemeHrta. OnbITHbIM NYTEM A40KA3aHO, YTO 3aMeHa UCTOYHMKA MOCTOSAHHOIO TOKAa
HA UCTOYHUK NEPEMEHHOIO TOKA HE BITUAET HA 3HEPIUID, HEODXOANUMYIO ANS 3aXUTaHUSA CKOMIEHWUS.

[Tpn ncneiTanmn TemMmneparypa gomkHa N3MepATbCHA Ha NOBEPXHOCTU HArpeBaloWero 3afieMeHTa n Ha PasHOWU Bbl-
COTE B KOHYCE NMblJN.

[TIpn ncnbiTaHMM NCNONB3YIOT YETbIPE TepMonapbl: 0O4Ha PacronoXeHa Ha BEPXHEWN MOBEPXHOCTU HArpeBalLWero
3NemMeHTa, OCTalnbHble B LUEHTPE KOHyCca M3 MbiiM Ha pacctosHum 5, 10 n 15 MM BepTukanbHO Hag NMOBEPXHOCTbIO
HarpeBalwLWero anemMeHTa. SHeEPrnd, Kotopas nogaeTtca Ha HarpeBarwwmn 3NeMEHT, KOHTPONUPYETCA Neprnognyeckm.
3Ha4veHue TemMrnepaTtypbl NOBEPXHOCTU ABIMSAETCHA Pe3yrnbraTtoM MOCTOAHHOW Modadn 3HEPIruwn.

B tabnnue C.1 npuBeaeHbl TeMnepartypbl TUMNOBLIX HArPEBAKWNX 3MEMEHTOB, NOMNy4YEeHHbIE NPU U3MepeHun be3s
CKOMMEHUN Nbinn Tpems nabopatopusimu.

TabnwuyaC.1 — 3HavyeHna TemnepaTyp TUNOBbIX HArPEBAKLWMNX SNEMEHTOB MNMPU Pa3nUYHON NOJA4YN SHEPTUK

HSL LOM DMT
B A BTt °C B A BT °C B A BT °C
31,3 1,001 31,3 67,0 31,9 1,0 31,9 72 31,9 1,0 31,9 70
62,9 2,003 126,0 158,0 65,6 2,0 131,2 176 66,6 2,0 133,2 179
96,9 3,00 290,7 275,3 99,9 3,0 299,7 294 97,3 3,0 291,9 302
130 4,00 520,0 380,3 | 134,1 4,0 536,4 422 132,0 4,0 5238 417

MicnbiTaHne npoBoAAT 8 4 unu A0 BO3HMKHOBEHUS BOCIMINAMeEHEeHUs cKonneHus. BocnnameHeHne onpegensietcs
CKa4koM B TeMmrepaTtype n temneparypa camoBOCNNaMEHEHNS CKOMMEHUA MNblNN SABMSAETCA TEMNEpaTypon HarpeTon
NOBEPXHOCTU MPU OAHHOM CKauKe.

JHeprnsa, nogaBaemasl Ha 3MEMEHT, NOBbLIWAETCA UMW YMEHbLUAETCHA B 3aBUCUMOCTU OT TOr0, MPOM30LLno
BOCMNMaMeHEHNE UMM HET, MoKa pasHuua TeMneparyp Mexgy BOCrnamMmeHeHMEM U ero OTCYTCTBUEM HE OOCTUTHET Mpu-
mepHo 10 °C.

3a MUHMMAanbHYIO TEMNEPATYPY CaMOBOCNNIAMEHEHUSA CKOMMEHUA MbINN NPUHAMAKOT HAMMEHBLLYIO N3 OBYX TEM-
neparyp, U3AMEPEHHON Ha MOBEPXHOCTU HArpeBaloLWEro anemMeHTa.
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B tabnuue C.2 npuBeaeHbl 3HAYEHUA TEMNEPATYP CaMOBOCIMIIAMEHEHNUS CKOMMNEHUW, NONYYEHHbIX Tpems nabo-
pPaTOpPUSAMM C UCMONb30BAHUEM OAHHOIO UCMbITATENBHOIO MeToAa.

Tabnuua C.2 — lNpumepbl TEMNeEpaTyp CamOBOCNINAMEHEHNUA CKOMNMEHUN (TEMMEPATYPbl OTHOCATCH K U3MEPEHUSM
Ha NOBEPXHOCTWN HArpPEBAIOLWEro 3remMeHTa)

B Temnepa- Bocnname- B Temnepa- Bocnname- BT Temnepa- Bocnname-
rypa, °C HeHue, Typa, °C HEeHune, rypa, °C HeHue,
na/Her na/Her na/Her
IlpeBecHble ONUITKK
HSL LOM DMT
100,4 224 HeT 84 231 HeT 82,6 212 Hert
105,6 2357 [1a 95,5 245 [1a 92,8 241 Ha
KameHHOyronbHas nbifb
HSL LOM DMT
77,1 155,5 Hert 62,3 161 HeT 63,1 162 Hert
79,6 173,3 [1a 71,7 187 [la 72,5 200 [la

* MakcnmanbHasa temneparypa brnoka B Tedenue 8 4. Permctpauusa gaHHbiX 6blna OCTAaHOBNEHA B 3TOWN TOYKE.
BocnnameHeHne nponsowno 4vepes 1 u.

—t
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PucyHok C.1 — CxemaTtnyHoe nsobpaxeHune uamepeHust TemnepaTypbl CaMOBOCMNNAMEHEHUS CITOEB MblNN

PucyHok C.2 — MeTtoa ans obpasoBaHUs CKOMNMEHUS MNbINU KOHUYECKOW OPMBbI
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[MpunoxeHwune D
(cnpaBo4HoOe)

MpuMepbl UCKPOOOPa3YIOLLUX CUCTEM

D.1 Oowme TpeboBaHNA

[na onpegeneHnss MUHUMaANbHOWN 3HEPIUN 3aXXUTaHUA MNbINTEBO3AYLWHON CMECKU AOMyCKAEeTCH MUCNONb3OBaTb KOH-
CTPYKUMK NCKpoOoDpasyowmnx uenen, onncannole B D.2—D.5. C nobon n3 3Tmx KOHCTPYKLUMN BO3MOXHO UCMONb30BaHUE
Pa3NNYHbIX KAMEP ANns BOCMNaMeHeHUs Npu yCcrioBuK, 4YTO pacrnbiiieHne obpasua nbinv ONTUMUIUPOBAHO U MPUHSTHI
HeobxoanmMmble Mepbl BE30MACHOCTU C LENbio NPeaoTBpaweHns noboYHbIX 3D EKTOB, BO3HUKAOLWNX B CPABHUTENbHO
bonbwnx cocyagax OT SBMEHUN 3MEKTPOCTAaTUYECKON pa3psiakm B MOMEHT pacnbineHus. [JaHHble SABNEeHUs BbI3bIBAIOT
OOMONHNTENBHYIO 3apsaaKy/paspagky KoHaeHcartopa.

B cnydyae otcoeaAnHEHUA akKy MynMpPYIOLWEro KOHAeHcaTopa OT 3M1eKTpoaa BO BpemMs 3apsiga, npu pacyeTe 3Heprnm
NCKPOBOIo paspsaga, A0MKHO ObiTb MPUHATO BO BHUMAHUE YMEHbLUEHNE HaMPSXXEHUS, BO3HUKAKOLWEE U3-3a YBENTUYEHNS
ANEKTPUYECKON EMKOCTU MPU NMOAKITIOHEHUN KOHAEHCATOpa K anekrtpoay. [pn Bcex pacverax SHeEprmm Heobxoanmo yqu-
TbiBaTb MOJIHYIO 3MEKTPUYECKYIO EMKOCTb PaspsaHoOn Lenu n HanpsikeHne B MOMEHT paspsigku.

D.2 3aunraHme ¢ NOMOLbIO BCNOMOraTtesribHON NCKPbI C NCNONMb30BaHNEM TPeX 3NeKTpoaosB

Cxema yCcTaHOBKM AN ucnbiTaHUM npueBegeHa Ha pucyHke D.2.

OTNVMYNTENBHBLIM 3NTEMEHTOM 3TOW YCTAHOBKW ANl UCTbITAHUN SBMSAETCH MEXINEKTPOAHLIN MPOMEXYTOK, 00pa3o-
BaHHbIW TpeMsl anekTpogamu. [1ga anektpoaa, hopmMupyrowme OCHOBHOW MEXINEKTPOAHbLIN NPOMEXYTOK [, pacnofioxe-
Hbl COOCHO, UMEIT AnameTp 3,2 MM, U X KOHUbl 3a0CTpeHbl 4o anameTtpa 2 MM Ha gnuvHe 20 mm. CBOBOAHbIN KOHEeL,
BCMOMOraTenbHOro anekTpoaa 2 HakfNmoHEH K OCHOBHOMY MEXIMEKTPOAHOMY NPOMEXYTKY U uMmeeT anuHy 20 mm. Onu-
CaHHOE YCTPOWUCTBO yCTaHABNUBAKOT B TPYOKY XapTMaHa € OTKPbITbIM BEPXOM, HO OHO MOXET ObITb YCTAHOBIEHO U B APYInX
Kamepax ansi BoCrnnameHeHUs.

[Tocne 3arpy3ku B yCTPOUCTBO AJ15 MONYyYEHUS MbINEBO3AYLWHON CMECU TPebyeMoro KonnyecTea noellin TPyOKy yCTa-
HaBnMMBalT B ucxogHoe nonoxenune. Kongencatop C (o1 20 go 10000 nd), akkymynupyrowmMn 3HEPIUIO, 3apsKatoT C
NOMOLLBI BbICOKOBOSBTHOIO 3apsiaHoro ycrponctea (BB3Y) vepes 3apagHoe conpoTtueneHne R, KOTopoe orpaHu4YnBaeT
3apsaHbIin TOK A0 1 MA. 3axuraHme nbineBo3aywHON CMEeCU MHULMNPYIOT KOHTPONbHbIM yeTponctBom (KY). Ipu kaxaom
NCMNbITAHUW 3anyCcKalT YCTPOUCTBO, KOTOPOE pacnbinsaeTt obpasel nblfin, 3aTeM MHALMUPYIOT BCMIOMOraTerbHYI0 UCKPY W
3arnyck OCHOBHOIO MCKPOBOIO pa3spsiga OT akKkyMyNnUpPYOLWero KoHgeHcartopa.

SHEeprus BCNOMOoratenbHOM Uenn aomkHa obiTb HEe bonee 1/10 3Heprmm OCHOBHOW paspsaHON Lenu.

D.3 3aXuraHne NaMmeHeHUeM MEeX3NeKTPOoAHOro NPOMeXyTKa

Cxema yCcTaHOBKM ANs UcnbiTaHuu npvBegeHa Ha pucyHke D.3.

B aBa oTBepcTUa ANs KpenneHusl anekrpoaoB B TPpybke XapTmaHa € OTKPbITOM BEPXHEN YacTblo 1 BCTABNAOT
Npobku 2 n3 MNTO3 (nonutetpadTopatuneHa). [Npobkn npegHasHaveHbl Ans T0ro, YTobbl YKPENNEHHbIE B HUX 3NEKTPOAb!
3 MOIMU nepemMmewaTtscs. 3a3eMeHHbIN 3NEKTPOA NPUKPEneH K U3MEPUTENIBHOMY CTEPXHIO MUKPOMETPUYECKOTO
BUHTA 4, 3aXXUM KOTOPOro yKOPOYeH U NPUKPENNeH K moanuumnpoBaHHon Tpybke XaptmaHa. Ha gpyrow anektpoa,
NPUKPENIEHHBIN Yepes N30NAUNOHHYIO TPYOKy 3 [NTO3 5 kK Tonkatento ynpaensaemMmoro NnHEBMaTUYeCKOro NOPLUHSA ABOW-
HOro gencteus 6, umetrowero anuHy pabodvero xoga 10 Mm (HOMUMHAaNbHLIU AMaMeTP NOPWHA — 35 MMm; pabodee gaBne-
Hne — 600 kla), NogalT BbICOKOE HaMnpsPKeHue. BNEKTPOA BbICOKOrO HanpsiXeHus noacoeuHEH K KoHaeHcatopy 7
eMKOCTbIO OT 26 NP ao 311 Mk®P. SnekTpocTatTn4ecknn BONMBTMETP 8 PUKCUPYET HaNpsXXeHue, 40 KOTOPOro 3apsKaetcs
KoHOeHcaTop. [locne oTcoeguHEHUS reHepaTopa BbICOKOro HanpsikeHnst 9 o1 uenu KoHaeHcaTtopa OTKPbIBAETCH 3IeK-
TPONMHEBMATUYECKUN KNanaH, N CXaTbl BO3AyX N3 KaMepbl BbICOKOro aasneHusi 70 pacnoinset odbpasew nelnn, obpasys
NbINEBO3AYLLHYIO CMech. [locne 3agepXKy, YyCTaHOBNEHHON TAUMEPHbIM YCTPOUCTBOM 77, 3neKTpom, BbICOKOIo Hanpsike-
HUS BblaBUraeTcsli B pabovee nonoxXeHne, 1 HakKonneHHasi B KOHOEHCATOPE 3HEPrusli BbiAENAETCH B MEXINEKTPOAHOM
NPOMEXYTKE.

D.4 3axuranve yBernnyeHnem HanpsxeHus (3apaaHan uenb)

Cxema ycTaHOBKM NS ucnbiTaHUU npvBegeHa Ha pucyHke D.4.

MeTop yBenumyeHus HanpsiKkeHnsl Ha KOHAEeHcaTope uenu sABMAETCH OQHUM N3 CaMblX NPOCTbIX METOAOB CO34aHUSA
NCKPOBOro paspsga W3BECTHOW 3HEPrun Ansa onpeaeneHnss MUHUMAanbHOW 3HEPIUU 3aXXUraHUA MblN1E€BO3AYLWHbLIX CMe-
ceun.

BbICOKOBONBTHLIN UCTOYHUK MOCTOAHHOINO TOKA MEANEHHO MNOBLIWWAET HAMPshKeHWE Ha KoHAOeHcaTope A0 Tex nop,
NnoKa He BO3HWKHET MCKPOBOW pa3ps. 3arteM LUK NOBTOPSAIOT, N0o4aBas Ceputd UCKPOBbIX Pa3psaoB OQNHAKOBOW 3HEP-
mu. B Lenb BKIIOYEH TOKOOrPaAHUYMBAIOWMI pe3ncTop conpoTrenennem ot 108 go 10° Om. MoTeHuman Ha KOHAeHca-
TOpE U3MEPSIOT 3NEeKTPOCTaTUHECKUM BONMBTMETPOM, NOACOEAMHEHHbIM K ODKNagkam KoHAeHcaTtopa vepes pa3Bs3bi-
BaIO LM pe3ncTop, nmerwmn conpotnenenne ot 108 oo 107 Om. M3ameHsss eMKOCTb KOHOEHCaTopa 1, ecrnn Heobxoau-
MO, HanpsbKeHne paspsiga B 4aHHOW UENWU, MOXHO NErko nonyynTtb UCKpoBblie pa3psagbl o1 1 mIK n Bbiwe.

[TapameTpbl cxembl Ansg MOpMUPOBAHUA UCKPOBLIX PaspsaaoB TPebyemon sHeprmm onpeaensitot A0 noMeweHus
obpasua nbinn B Kamepy Ansi BocnnameHeHus. [oabunpatoT eMKOCTb KoHAaeHcaTopa n Hanpsixenne ot 10 go 30 kB.
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3aTeM yCcTaHaBNMBAKOT NMNoAbOPOM HANPSIKEHUE U PACCTOAHUE MEXAY 3NEKTPOJaMU A0 MNOSIBNEHUS B MEXINEKTPOAHOM
NPOMEXYTKE MCKPOBBLIX PaspafoB Tpebyemon sHeprum u pasHon 0,5 CUZ2. B gaHHOM BbipaxeHun U — HanpsikeHve
3aPSIKEHHOIO KOHAEHcCAaTopa, NMPU KOTOPOM BO3HUMKAeT UCKPOBOW pa3spsa, C — nornHas 3nekTpudyeckast eMKOCTb pas-
PAOHOWN LEenn 3NeKTpoada BbICOKOro HanpshkKeHusl, KoTopasi MOXeT ObiTb M3MepeHa ¢ NOMOLWbI OObIMHBbIX MOCTOBbIX
METOAOB MOCTOSAHHOIO ToKa. [lpu npoBeaeHN UCNbITAHUWA HA BOCMIIAMEHEHUE 3MEKTPO BbICOKOro Hanpsi>XeHUs rnome-
LWLAKT B KAMEPY AN 3aXUraHus nocne 1oro, Kak Tyaa yxxe nomeuweH obpasewn noinv, noanexawmm nenbliTaHnio. BelCOKO-
BOINbTHbIM UCTOYHUK MOCTOSAHHOIO TOKA BKIMOYalOT B UEMNb U, KOrga MeXxay 3MeKTpogaMmn HaYvyHyT MpoXoauTb UCKPOBLIE
pas3psaabl, pacnelnsaT obpasel noinyv BO3AywWHON cTpyen. [lpn aTtom DUKCUPYIOT, NOABNSAETCH NU BOCNNAMEHEHNE W
PACNpPOCTPaHAETCH NN nnamsi 0T UCKPOBOro paspsaa.

[TepBble ncnbiITaHnAa O0OBbIMHO BbIMNOMHAIT C MCKPOBbIM pa3psaaoMm  Bbicokon aHeprum 500 k. [Mocne nosBneHus
BOCMNIIaMEHEHUA UCKPOBYIO 3HEPIUIO CTYMEHYAaTO MOHUMXAKT, N UCMbITAHUA MOBTOPSAIOT, KaK onucaHo B 6.1, 4o Tex nop,
NnoKa UCKPOBbLIE pa3psadbl HE NepecTaHyT BOCMNaMeEHATh NbINTEBO3AYLLHYIO CMECH.

D.5 3axxnraHme BCnomoraTeribHOM NUCKPOWU C NCNONMb30BaHUEM HOPMaNibHOW CUCTEMbI ABYX ANeKTpoaoB (Tpur-
repHbin TRaHc opMaTop B paspaaHon Lenm)

Cxema yCTaHOBKM ONA UCNbITaHUW npuBeaeHa Ha pucyHke D.5.

HanHas uenb He MoXeT BbiTb UCNOMb30BaHA ANsl UCMbITaHUS B6e3 MHAYKTUBHOCTU. C — pa3psiaHbli KOHOEHCATOP,
NMMELWMN ncxogHoe HanpskeHne U. EMKOCTb KoHAeHcaTopa, KoTopasa MmoxeT UamMmeHATbe OT 40 Nnd n HMXe CTyneH4a-
TO ¢ koadpdbunymeHtom 10, n HanpsxkeHwne, koTopoe MoxeT nameHatTecs oT 1000 B go (400 wnum 500 B npaktn4veckmn
MUHUMANbHbLIA YPOBEHL), NO3BONAIOT MONY4YUTb WMPOKUA AMANA30H 3HEPIUN, BENUYMHBI KOTOPbLIX PACCUYMTLIBAIOT MO
cdopmyrne 0,5 CUZ2. MHMUmMmMpoBaHue NCKPoBOro paspaga B 3afaHHbIii MOMEHT TpebyeTcs ANA CUHXPOHMU3ALMN NCKPOBO-
ro paspsiga ¢ opmMmpoBaHneM HeCcTabunbHOro obnaka rnbelfin U BbIMNOMHAETCA C NOMOLBK CNYCKOBOW CXeMbl (Tpurrepa),
B KOTOPOW OCHOBHbIMU 3ieMeHTamMun ABNATCA koHaeHcatop Cr., BbIKIOYaTENb S N NEPBUYHAA KaTylwka TPUITEPHOIO
TpaHcgopmartopa. [locne 3amMmbiKaHUA BbIKNKOYaTENA BO BTOPUYHOWU KaTyLWKe TpaHcopmMmaTopa BO3HUKAET UMMYIbC Bbl-
COKOro HanpsiKeHmst ¢ MMHUMAarnbHbIM 3Ha4YeHUEM, NPUONN3NTENbHO paBHbIM 15 KB, Bbi3dbiBasi Npobon MeXaneKkTpoa-
HOro npomexyTtka G u paspsia OCHOBHOro koHgeHcaropa. OnbIT NMokasbiBaeT, UTO C NOMOLWbIO TPUITEPHON CXEMblI OY€Hb
TPYAHO YMEHbLWNTE MOLWHOCTb, NMNOABOAUMYIO K MEXINEKTPOAHOMY MPOMEXYTKY, A0 3HadeHus oT 2 o 5 mIx. 1o atom
NPUYNHE OMUCAHHbLIN TPUITEPHBIN METO NMPUMEHUM TONBbKO K UCKPOBLIM 3HEPIrUsM CBbille 5 mIbxK.

SHEPIMN UCKPOBLIX Pa3psaaoB, BO3HUKAOWMX MPU pasnuyHbiX kKomomHaumax C v U, onpeaensitoT UsmMepeHmnem
TOKA B MEXIIEKTPOOAHOM MPOMEXYTKE U MPUIOXKEHHOIO K HEMY HaNpPsXXeHUsA Kak PYHKUUWN BPEMEHN U NHTEIPUPOBAHU-
eM KPUBOU MOLLHOCTHU Mo BpemMmeHn. PyHKuusa ganoga D cocToUT B NONYyYEHUN TONBKO 0QHONONAPHbIX pa3psagoB. Koadhdu-
LMEHT CaAMOUHAYKUMN BTOPUYHON KATYLWKU TPUITEPHOro TpaHcdopmaTtopa aomkeH obitb o1 1 4o 2 MmIH.

MunHumanbHas 3Heprus 3a)knraHus noiNeBo3gylwHon cmecu, namepeHHas cornacHo [OCT P 54745—2011

XapakTepucTUKn obpasua Nbinu

obo3HaveHne obpasua:

NPOUCXOXAEeHNEe NN NCTOMHUK OTDBopa obpasua:

noaroToBka obpasua:

nHpopmaumsa o pasmepe vYactuy (Hanpumep, MegunaHa, paguyc, MakCumMmarnbHOe 3Ha4YeHUe ):

cogeprxKaHne Brllalu.

YcTaHOBKa ANA UCNbITaHUA

ncKkpoobpasyrwas cucrema:

KaMepa Ald BOCIIIaMeHEHUA.

cncrema pacriblleHnA TblJn.

obwas MHAYKTUBHOCTb LEnu:

MEXINEKTPOAHBIN NPOMEXYTOK:

3apsAgHOe HanpsXeHue:

Pe3ynbraT UCNbITaHNN:

«Win» (3HEPrus 3axXuraHus)

JlaTa [Toanucob

PucyHok D.1 — Obpa3sey dopmbl NPOTOKOMA WUCMbITAHUS
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BLU — BcnomoratreneHas uenk;, C — ucnbiTatenbHbln KOHOeHCATOP,; KY — KOHTpONbHOE ycTpoucTBo, BB3Y — 3apagHoe ycTpou-

ctBO; M — maHomeTp; L — mHAayktuBHOCTE, MK — mMarHutHbIM KnanaH, R — 3apagHoe conpotuBneHue; K — 3anopHbIv KnanaH;

[ — OCHOBHOW MEX3JEKTPOOHBIA NPOMEXYTOK, T — BCMOMOraTesnbHblA 3NekTpon;, 2 — Tpybka XapTmaHa, 3 — pesepByap ©Katoro
BO34yxa

PucyHok D.2 — Cxema yCcTaHOBKM ANA UCNbITAHUW. 3aXuradme npyv nomMowm BCNomMoratesrisHON NCKpb!
C UCMONb30BaAHMEM TPEX 3NEKTPOoa0B
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1T — Kamepa ansa BOCMNAMEHeHUs, TPpybka XapTmaHa ¢ OTKPbITOW BepXHen 4acTteiy, 2 — npobkm wua [1TP3I; 3 — snektpoasl,
4 — MUKPOMETPUHYECKUN BUHT, & — U3ONAUMOHHBLIN OTPe30K Tpybbl 13 MNTOI; 6 — NnHeBMaTUYECKUU NOPLUEHL ABOUHOIO OEUCTBUS;

/ — KOHAeHcaTtop; 8 — 3NeKTPOCTaTUYEeCKMU BONBTMETP; 9 — reHeparop BbICOKOro HanpsxeHua (5—10 kB);, 10 — kamepa BbICOKOro
nasnenusa; 11 — taumep

PucyHok D.3 — Cxema yCcTaHOBKU AN UCMbITAHUN. 3aXUraHne U3MEHEHNEM MEXINEKTPOAHOro NPpOMeEXyTKa
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Kamepa

AJA BOCNn1aMeHEeHNA

U — UCTOYHUK NoCcTOAHHOIrO ToKa, C — KoHaeHcaTop, R1 — paseBAsbiBaOWUK pe3ncTtop; R2 — peanctop, orpaHuYuBaroLLUn TOK;
V' — 3neKkTpocTtatudeckum BonbtTMeTp, L — Katywka UHOYKTUBHOCTU

PucyHok D.4 — Cxema yCcTaHOBKU A58 NPOBEAEHUA UCTIbITAHUMN.
3axuraHne yBenu4deHnemMm HanpsbkeHus (3apsgHasi uenb)

9
C
G

T

C — ocHoBHOM KoHaeHcaTtop; Gy, — KoHgeHcatop B uenu Tpurrepa; D — gnoad; S — Bbikntodartens; T — TpaHcgopmMaTop;
G — MEeX3NeKTPOOHbIU NMPOMEXYTOK, V — UMMYJbCHBIA BONIBTMETP

PucyHok D.5 — Cxema ycTtaHOBKM ANS UCNbITAHUN. 3a)XuraHue BCNomMoratesibHOM UCKPOU, C NCNONIb30BAHUEM
HOPMAalrbHOW CUCTEMbI ABYX 3MEKTPOAOB (TPUITEPHBLIN TpaHCHOpMaTOp B paspsigHOnN LeENn)
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[Mpunoxexnne E
(cnpaBo4HoOe)

3HavYeHue MMHUMAaNbHOWN dHeprmn 3axKmraHmnA

TpeboBaHUs HACTOALWEro CTaHAApPTa HE PACNPOCTPAHAITCH HA onpeaeneHne rpaHnl, onacHOCTU U YCTaHOBNEHNE
Mep 6e30nacHOCTU NpU onpeaeneHnn MUHMUMArbHbIX SHEPIUW 3aXUraHns. TeM HEe MEHEee YMECTHO MPUBECTU HEKOTO-
pble Matepuanbl N0 NCNONb3OBAHUIO 3HAYEHUWN U3MEPEHHbIX BENMUYMH AN OUueHKU 6e30nacHOCTU MPOMbILLNEHHbIX
YCTAHOBOK.

Heobxoanmo paccmaTpuBaTb HECKONBbKO TUMOB pPa3psiaoB:

- TNEWNN KOPOHHbIN pa3psg — OT 3a0CTPEHHOro 3MeKTpoda unn anekTpoga mManeHbKoro pagnyca;

- KUCTEBOW pa3psig — OT NOPOLLKOODBPA3HOro B3PbIBYATONO BELWECTBA WU U3OMNALUMNOHHBIX TBEPAbIX BELWECTB;

- KOHYCHbIN (AN DY30PHBIN) pasps — OT BbICOKOU3ONMALUNOHHbBIX FPaHyn;

- pacrnpocTpaHsAIoLWMNCH KUCTEBOW paspsa — OT NONApU3OBaHHbIX M30NALUNOHHBIX NMOBEPXHOCTEWN,

- UCKPOBOW pa3spsa.

Mx BocnnameHswwme cnocobHOCTN NO OTHOWEHUIO K MUHUMArNbHOW 3HEPIUU 3aXKUraHUs, USMEPEHHOW B COOT-
BETCTBUM C HACTOSALWMM CTaHOAPTOM, yKasaHbl B Tabnuue E.1.

Tabnwya E.1— Bocnnamenswwme cnocobHOCTN pasnnyHbiX TUMNOB 3NEKTPOCTATUYECKOro paspsaaa

Tun paspsaga BocnnameHsaAwwaa cnocobHOCTL MWHMManbHaA 3HEPrua 3aXKuUraHusg

KOPOHHBbIN BocnnameHeHne obnakos nbiv U apyrnx Hee3pbeieya- | o 0,1 mIx
TbIX BELLECTB

Kncresom Bo3aMOXHO BOCMnameHeHne cMecu u oYeHb YvyecTBu- | o 3 mix
TEeNnbHOW MNblIN HEKOTOPbLIX TUMOB

KOHYCHBbIV BO3MOXXHO BOCNNamMmeHeHne roproven noinn 6onblwnH- | Bo3pacTtaert ¢ yBenn4eHnem
CTBa TUMOB obbema wmarepmana

P acnpoCTPaHsALo- BO3MOXHO BOCNNaMeEHEHME TOPOYeEn Nbinn 6onblWwKnH- | Heckonbko mxoynewn

HUNCA CTBa TUIMOB

VIckpoBOW Bo3aMOXHO BOCnnameHeHme nobon roproyen nbinu He orpaHuyeHa

CaMbiM MOLHBIM TUMOM 3MEKTPOCTAaTUHECKOro paspsiga, cnocobHbiM 3axurate BONbLWIMHCTBO NErkoBocnname-
HAIOLWMXCH CMECeN, ABNSIeTCH UCKPoBOU paspsd. OCHOBHOW 3aWLMTON MNPOTUB BO3HUKHOBEHUS BOCMITAMEHSIOLWMNX UCKPO-
BbIX pa3psaoB ABNSETCHA HAOQEXHOE 3a3eMIleHne BCexX NpoBOAsAWMX YacTen 0bopyaoBaHuS.

na co3paHua bonblwero 3anaca 6e30nacHOCTU, C YYETOM U3MEHEHUS CONPOTUBNEHNA CO BPEMEHEM, ANS MNPO-
BOASILUMX 3NIEMEHTOB [ONYyCKAeTCsl CONPOTUBIIEHNE OTHOCUTENBHO 3eMIM MeHblue, yem 10° Owm.

MakcumanbHO Be3onacHoe anekTpu4veckoe conpoTmeneHne R mexay npoBogsien 4acTeio 000pyaoBaHUA N 3EM-
nen moxet bbITb onpeaeneHo 6e3 AOCTMXKEHUS MaKCUMAanbHOIMoO 3MeKTPOCTaTUYECKOro 3apsaHoro toka { B cucTeme.
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[Mpunoxexnwne F
(obs3aTenbHoOE)

YcTaHOBKa AnNA UCNbITaHUU Ha MCKpOGG?.OI'IﬂCHOCTb QNeKTpn44eCKmnx Lenen B NbifeBblX cpenax

YCcTaHOBNEHO, YTO UCKPOBbIE pa3psabl, KoTopble npouncxogdat npu 100 B nnn meHee, He Bbi3biBAOT BOCNNAMEHE-
HUE nMepBoHa4asrbHO, NOTOMY 4YTO 3a30p, NO KOTOPOMY MPOXOAUT UCKPA, ropasgo MeHblUe, YeM paccTosiHue Ansl raile-
HUA.

F.1 O6bwme TpedboBaHNA

B F.2 n F.3 npnBogntcs onncaHne ycTtaHoOBKU ANs NPOBEAEHMNE UCMbITAHUN HA UCKPODE30NaCcHOCTb 3MNEKTPUYECKNX
Lenen B NbINEBbLIX cpeax.

YcTaHoBKa ANnst UCNbITAHMW NpeacTaBnaer cobon codetaHmne BEPTUKANBbHOW TPYDKKW, NOXOXEW AN UCMbITAHUW HA
B3PbIBAEMOCTb MbINIU N U3MEPEHUSA MUHUMATNBbHOW SHEPITNK 3aXXUraHUs MbiNK, N UCKPOODBpa3ylowWero MexaHmama, rnpu-
MEHAEMOro Ans UCNbITAHUM NCKPODBE30NaCHOCTU INEKTPUYECKUX LEenen B NPUCYTCTBUM rasa unm napa. YCTaHOBKa COC-
TOUT U3 AUCKA NCKPOOBpasyrwero mexaHmama u 3nekTpogHOn CUCTEMbI HA HaNpaBnNAOLWMX, YCTAHOBIIEHHON TOPU30OH-
TallbHO BHYTPU BEPTUKAINBHOW TPyOKM XapTmaHa ¢ rpuboBngHbIM COCYaAOM NS paccemBaHnsi B OCHOBAHWUN.

YCTaHOBKA C BEPTUKANBHOWU TPYOKOW M METOAMKA UCMbITAHUSA, CBA3AHHAS C HEW, SIBNAKOTCH NPU3HAHHLIM CNOCO-
bom 0bpaszoBaHus B3pbIBOONACHOrO obnaka nbinu gns NpoBeaeHus UCrnolTaHnn. VICKpoobpasyiowmm MexaHnam SABISET-
CS MPU3HaHHbIM CNOCOBOM NPOoBEeAEHUSA UCMbITAHUW BOCMIIAMEHSAIOWMX CBOUCTB 3NEKTPUYECKUX Luenen Ans rasa.

Ha pucyHke F.1 npuBegeHa gortorpadmnsa TMNINHYHON YCTAHOBKW.

F.2. Cxema

Cuctema BoCNnamMmeHeHus BKMoYaeT B cebsa nckpoobpasyrowmm mexaHnam cornacHo NOCT P M3K 60079-11.

Uncno ob6opoToB MCKpoobpasywero MmexaHmama noacuHmuTbiBAETCA U PEMMCTPUPYETCH, NPEeayCMOTPEHO aBTOMaA-
TUYECKOE 3aBEPLUEHUNE UCMbITAHUSA, KOrga AOCTUIHYTO 3agaHHoe Yncno o6opoToB. bbin paspabotaH mMexaHmsm onpege-
NeHns BOCMNNaMeEHEHUS HA OCHOBE U3MEPEHUS OTPULATENBHOIO AABMEHUS, 3@ KOTOPbIM cneayeTr BOCMNNaMeHEeHUe.
VicnbiTaHne aBTOMATUYECKU MPeKpalwaeTcsa npu onpeaeneHnmn BOCnnameHeHus.

Ha pucyHke F.2 npuBegeHo pacnonoXeHwe UCKpoobpasylLlWwero MmexaHuama B Kamepe AN BOCMNIaMEHEHUS.

F.3 UcnbiTaTenbHbIN cocyn

Kamepa ansi pacnbineHust Nbinim OCHOBAHAa Ha MPUHUMNAaxX yCTaHOBKM AN UCTIbITAHUK € TPYOKOW XapTmaHa, Kak
n3obpaxeHo Ha pucyHkax D.2 v D.3. Pa3smepbl cocyaa BO3MOXHO NOTPEDYETCA HEMHOIO YBENUYUTL NO CPABHEHUIO C
80 MM, 4TODbI MOXHO ObINO YCTAHOBUTH UCKPOODPA3YIOWUN MEXAHNIM.

[TocnegoBaTtenbHas nogada CTpyu Bo3ayxa rnpu 3agaHHblX MHTEPBalax BPpEMEHN pacCcenBaeT Mblfb, PACMONOXEH-
HYIO HA OCHOBaHWUW, ANA 00pas3oBaHUA BO34yXa BOKPYr AUCKA UCKPOODPAa3YIOWEro MexaHm3ma U pacrnonoXeHnss UCKP.
Uepes kamepy npoxoauT rasoBo3ayliHas CMechb Ans KannbpoBKU UCKPOODPa3yoLWEro MmexaHmama.

"F.E'gri
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PucyHok F.1 — YcTtaHOBKa anst uCnbiTaHUN
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PucyHok F.2 — PacnonoxeHne nckpoobpasylowero MexaHnama B Kamepe ans BocniameHeHus

MakcmmManbHbIn paspsaaHbIi TOK Ana GonbwmnHcTBa cnyydaes bygeT 107° A, nostomy 6esonacHoe ConpoTUBINEHNE
OTHOCUTENBHO 3EeMIN B TAKMX CIyHasix OOIMKHO BbiTh He MeHee 102 Om. B npoueccax ¢ 6onbwmnmMm sHEpPrusaMm paspsas-
Hble TOoku MoryT gocturate 1074 A. B Takmx cnyyasx 6esonacHoe conpoTuBneHne AormkHo bbb He meHee 10° Om.

B cnyyvae ecnun Tpebyemoe 3azemneHne Ha MOXET ObiTb JOCTUTHYTO, BENMUYMHA MUHUMAIbHOW 3HEPIUN 3aXKUTa-
HUA MOXET BbITb UCNONMb30BaHA ANA OUEHKM AOCTATOMHOCTU JOCTUTHYTOIO 3a3eMINeHUs.

3Hasi CKOpPOCTb pa3spsaa, 3MeKTPUYECKYd eMKOCTb, AJIMTENbHOCTL Mpouecca N CONPOTUBIIEHNE YTEYKU, MOXHO
noagcHUTaTb MakCUMarnbHOE KONMYECTBO HAKaniMBaeMOW 3MEKTPUYECKOW JHEPruU. 3aTemMm ee BennYunHy Heobxoammo
CPaBHUTb C CAMOW HU3KOWN U3 MUHUMATIbHbIX 3HEPIUU 3aXXUraHUS MaTepuanoB, B NPUCYTCTBUN KOTOPbLIX 3KCMNyaTUpyeT-
cA anekTpoobopyaoBaHne. AHANMOMYHO, ecrnim MakCUMarnbHbIW MOTEHUWATN, KOTOPbIN MOXET BO3HUKHYTb, OrPaHUYnTb
nocpeacTBOM (PUKCUPOBAHHOIO, Y3KOro NPOMEXYTKa, Yepes3 KOTOopPbIN npongeT nbon NckpoBon paspsag (Hanpumep, B
HEKOTOPLIX BpaLLAKLWMXCHA MEXaHU3Max, TaKuX Kak LapoBble 3aTBOPbLI), pacqeTbl BEMNUYMHBI SNEKTPUYECKON SHEPTUN
OOMKHbI ObITb BbINOMHEHbI U CONOCTaBMEHbI C U3MEPEHHON MUHUMAIIBHOW 3HEPrnen 3axnraHusl. Bo Bcex paccmoTpet-
HbIX CINydasix Ba)XHO TO, 4YTO ANA CpPaBHEHWUA UCMONb3YEeTCs camas HU3Kas N3 MUHUMAarbHbIX 3HEPIUU 3aXXUraHus
MaTeEpPUAanoB, NPUMEHAEMbIX N 0bpabaTbiBaeMbIX B NPON3BOACTBE B YCITOBUSIX 3KCNIyataumm anekTpoobopyaoBaHus.

OueHKa 1 KOHTPOIb APYIMX BUAOB PaspsaaoB TPEDYIOT SKCNEPUMEHTANbHbIX 3HAHUWN.

VckpoBble paspsagbl OT 3apsKEHHbIX, HE3A3EeMIMEHHbIX METaNNMMYeCcKuxX YacTen nomMeLweHns n obopyaoBaHns siB-
NAKTCA €MKOCTHbIMU. [Ansa OUueHKM OnacHOCTU BOCMNIIAMEHEHUS B Cllydae €MKOCTHbIX UCKPOBbLIX pa3psagoB 3HAYEHUS
MUHUMAIbHOW 3HEPIrUKN 3aXUraHus MOryT ObiTb onpeaenerHbl ¢ NOMOLWbID NPOCTON €MKOCTHOW paspsgaHon uenu. B
HEKOTOPbIX Clyvasax BOCMPOU3IBOAMMOCTb PEe3ynbTaToB, NOMNYYEHHbIX C MOMOLWbIO EMKOCTHbLIX LENnen, MOXET BbiTb YIyd-
lWEeHa BKIKOYEHUEM KaTywku MHOAYKTUBHOCTM 1 MIH B paspsagHyto uenb. Cnegyer, ogHaKo, OTMETUTb, UTO BKIKOYEHUE
KaTYLWKU MHOYKTUBHOCTU OBbLIMHO NPUBOAUT K NONy4vYeHuto bonee HU3KUX 3HAYEHUWU MUHUMATIIbHOW 3HEPIUU 3aKUraHusl.
ITO MOXET NPUBECTU K MPUHATUIO Mep Be30nacHOCTU, KOTOPbIe He Bcerga sIBMsTCs oba3atenbHbIMU U NPUBEayT K
YBEMNUYEHNIO 3aTpar.

JKCNepuMeHTanbHble NCcneagoBaHUs MNblNMW pasnUYHbIX BUOAOB MOKA3bIBAKOT, YTO OUEHKA BOCMNAaMEHAEMOCTU
NbINEBO34YLWHbLIX CMECEN C UCMONb30BAHMEM HACTOSALWEro ctaHgapra gns onpegeneHnsa MMHUMaribHOW 3HEPrun 3axun-
raHus MblNeBO3AYLLHbIX CMECEN TaKKe npuemMnemMa ansa gpyrux crny4aes, B KOTOPbIX UCTOYHUKAMWN BOCNNTAMEHEHUS SABJIIA-
IOTCH HE TONbKO WUCKPOBbLIE pa3psabi.

Pa3nnunsa B XapakTtepe BblAENEHNUA 3HEPIUU MPU 3aKUTaHUN OT Pa3NNYHbIX UCTOYHUKOB BIEKYT 3a cObBOW pasnu-
Yns B OOLLEM KONMUYECTBE 3HEPrnn, Tpebyemon ans BOCNNaMeHeHUs JAaHHOW MbINEBO3AYLWLIHON CMECH.

MaBecTeH npumep NpobnemMaTtuyHOCTU OUEHKM BOCMNnamMmeHeHuss 0bnakoB Mblnv KUCTEBbIMU pa3psagamMmn TOINbKO
Ha OCHOBE CpaBHEHWSA MOJSIHbIX 3HEPIUN. JKCNEPUMEHTLI MOKa3arnwu, YTo KNCTEBbIE pa3psdbl MOryT BOCMIIAMEHATb B3PbIB-
yaTble ra3oBble CMEeCcu, UMerLne MUHUMAlbHbIE 3HEPIUU 3aXUTaHUM UCKPOBbIMK paspsagamu 4 mx. OgHako Ao
HACTOSAWEro BpeMeHn He Bbina npoaeMOHCTPUPOBaAHA BO3MOXHOCTb 3a)XUraHUA C MOMOLLBIO KUCTEBbIX Pa3psaoB MMbl-
NeBo3gyWwHON CMEeCcHU, UMEKLWEN MUHUMAIbHYIO 3HEPIrUKD 3aXUraHusa WCKPOBbIMK pa3psgamMu 3HAYUTENbHO MEHbLUE
4 mx. OgHOW N3 NPUYMH 3TOr0 MOXET ObITb TO, YTO KUCTEBLIE pa3psidbl UMEIOT Apyroe BpemMs paspsiaa.

OnpepeneHne abCconOTHLIX 3HEPTUN 3aXUTaHUA NbINEBO3AYLWHbLIX CMECEW C MOMOLLBIO 3MEKTPUYECKUX pa3psigoB
BO3MOXHO MPW YCITOBUK, YTO NOPSAAOK UCMbITAHUKA OTBEYaeT TpeboBaHUAM, YCTAHOBIEHHBIM HACTOALWMM CTaHOAPTOM.
OCHOBHOWN XapakTEePUCTUKOWN 3aXXUrarowen crnocodbHOCTM noboro paspsga sABNAETCHA NPOCTPaAHCTBEHHOE U BpeMeHHOe
pacnpegeneHne B HeM sHeprun. OQHaKo 3KBUBAlEHTHAs 3HEPrua MoXeT ObiTb npunucaHa paspsagy nodoro tuna ¢
NOMOLWbI CPaBHUBAHUSA €€ C 3HEPIMEN UCKPOBOIO pa3spsiaa, KOTOPbIN MMEET TY Xe 3aXurarwwyto cnocobHOCTb, YTO U
pa3psa paccMmaTpuBaemMoro tTuna.
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