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MNpegncnosne

1 MOArOTOBJ/IEH 3akpbiTbiM aKuMOHepHbIM o06wecTBOM «Hay4YHO-NpousBoACTBEHHass dupma
«Aunonb» (3A0 «HayuHo-nNnpounsBoacTBeHHas hnpma «Anunosib») Ha OCHOBe CO6CTBEHHOTO NepeBoja Ha pyc-
CKWUIA 513bIK @HI/T0513bIYHOW Bepcumn cTaHgapTa, yka3aHHOro B NyHKTe 4

2 BHECEH TexHM4YeckMM KOMUTETOM No cTaHgapTusaunm TK 072 «3nekTtpocTaTuka»

3 YTBEPX[JAEH VW BBEAEH B AENCTBWE Mpukazom degepasbHOro areHTCTBa N0 TEXHUUYECKOMY pe-
rynvpoBaHunio u metposiornn ot 11 nioHa 2014 r. No 618-cT

4 HacTtosAwwmii cTaHgapT ABAsSieTCA MOANMULNPOBAHHBLIM MO OTHOLIEHWIO K MeXAYHapoAHOMY cTaHAapTy
M3K 61340-1:2012 «3neKkrpocTatuka. YacTb 1. DnekTpoctatuyeckme AsfieHnA. MPUHLKNbLL U U3MEPEHNA»
(IEC 61340-1:2012 «Electrostatics — Part 1: Electrostatic phenomena — Principles and measurements».
MOD).

Mpun atom gononHuTenbHble crnoBa (hpasbl, MokasaTtenun, CCbiIKM), BK/AIOYEHHble B TeKCT cTaHAapTa
C y4YyeTOoM NoTpeGHOCTEN 3IKOHOMWKU Poccuiickoit ®epepaumnm n ocobeHHOCTeli POCCUNCKON HauMOHanbHOWN
cTaHAapTu3aumnu, BblfesieHbl B TEKCTe KYpCUBOM.

CBefileHNs 0O COOTBETCTBUM CCbIZIOYHbIX HaLMOHa/IbHbIX CTaHAAPTOB MeXAyHapoAHbIM cTaHAapTam, uc-
No/Ib30BaHHbIM B KAYECTBE CCbI/IOYHbIX B MPVUMEHEHHOM MeXAyHapoA4HOM cTaHAapTe nNpuBefeHbl B AOMOJTHU-
TeNlbHOM npunioxeHun A

5 BBEAEH BIMEPBbIE

6 N3AAHWE (pekabpb 2019 r.) c NMonpasBkoii (MYC 6—2015)

MpaBuna NpMeHeHUs HaCTOSLLEro cTaHgapTa yCTaHOB/eHbl B CTaThbe 26 ®eflepa/sibHOro 3akoHa
OoT 29 uioHA 2015 r. W 162-93 «O cTaHgapTusauum B Poccuiickoii degepauunm». MHdopmauna o6 ns-
MEHEHUAX K HaCTOosLLEeMY CTaHAap Ty Ny6nkyeTCA B eXerog>oM (Mo COCTOAHUIO Ha 1 AHBapsA TeKyLero
roga) MHopmaLMOHHOM yka3aTersne «HaunoHanbHble CTaHA4apThi», a oPuLMasbHbIi TEKCT U3MEHeHUN
1N NONpaBoOK — e eXemMecAYHOM MHOPMaLNOHHOM yKasaTesne «HauuoHanbHble cTaHgapThbi». B cnyvae
nepecmoTpa (3aMeHbl) WM OTMeEHbl HACTOALWEro cTaHAapTa CooOTBeTCTBYLLee yBejoM/IeHne byaeT
ony6/IMKOBaHO B 6GivkaillemM BbINyCKe eXeMeCA4YHOro WMHgopMaLMOHHOro ykasaTensa «HaunmoHanbHble
cTaHgapThi». COOTBETCTBYOWAsa NHopMauns, yBeoMeHne N TEKCTbl pa3mMeLlanTCca Takke B UH-
hopMaLMOHHOW cncTeMe 06LLero nosib3oBaHNs — Ha ouumanbiloM caliTe PefepasibHOro areHTcTBa no
TexHNYeCKoOMy peryimpoBaHuio U MeTposiornm B ceTmn MHTepHeT (www.Qost.ru)

© CtaHpgapTuHdopm. odpopmnaeHue. 2015. 2019

HacTosiwmnii cTaHAapPT He MOXET 6bITb MOIHOCTLIO UM YAaCTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KAYECTBE O(hmLumManbHOro n3gaHus 6e3 paspelwerus ®egepanbHOro areHTCTBa Mo TEXHUYECKO-
MY perysinpoBaHuio 1 MeTposiorum
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BBepeHve

CTaTnyeckoe 3/1eKTpUYecTBO U3BECTHO Gonee 2500 NeT. HO A0 HeJaBHEro BPEMEHWN ero BAMsIHUE Ha 4ve-
NoBeYeckyto AeATeNlbHOCTb 6bl/I0 He3HaYUTeIbHbLIM. B NpoLlusioM cToneTum npupoga cTaTmyeckoro 3s1eKTpu-
yecTBa cTana 6osiee NOHATHOW U NOSABMIACH BO3MOXHOCTb ONUCaTh NPUHLMMbI pa3faeneHns u HakonaeHue 3a-
pAfoB. HeCMOTPS Ha 3TO. M3-3a MHOXECTBA B3aMMHO BAUAIOLWNX (PaKTOPOB TPYAHO B TOW UAW WHOI cuTyaumm
npeABoAeTb NOMNAPHOCTb U BE/IMHMHY BO3HMKAOLWMX 3apsafoB. Bo MHOrom anekTpoctaTuka Bce elie ocTaeTcs
«4YepHOW marueri», a He HayKoiA.

Pa3BnTe COBpPEMEHHbIX MaTepuanoB, OCO6EHHO MOSIMMEPOB, U UX MacCOBOe NMPUMEHEHWE B pasHo-
o6pasHbIx 061acTaX: ANA NOKPbITUS NOMOB, OTAENKN NMOMELLEeHN, N3roToBNEHNA MeGenun, oaexabl U Npoayk-
LN TEXHUYECKOTO MPUMEHEHUS, CAeNano CTaTMYeckoe 3/IeKTPUUYECTBO MOBCEMECTHbIM siBNeHUEM. B psage
oTpacnieil NPOMbIWMIEHHOCTUN, CBSA3aHHbIX, HaNnpUMep, C NPOU3BOACTBOM 3/1EKTPOHUKM UAN C NPOBeAEHUEM
npoLeccoB, B KOTOPbIX 06palLaloTCa OrHeonacHble Martepuasnbl, HenpegHaMmepeHHble U HeBUAMMble paspaabl
CTaTUYEeCKOro afleKTpuyecTBa NPUBOAST K NOSIBNIEHUIO 6paka, yTpaTe HaeXHOCTU NPon3BOAMMOI NPoAyKUunn,
BO3HWKHOBEHUIO MOXAapOB 1 B3pbIBOB. B NoBCceAHEBHO XU3HW 3N1eKTpOCTaTUYECKMU WOK A4N1A nepcoHana cran
ABfeHnemM 6aHanbHbIM. 3TO MPMBENIO K BO3pacTatlleli NOTpeGHOCTN No3HaTb Takue ABJ/IeHUS, U BbISBUTb
mMatepuanbl, 060pyAoBaH/e N Mepbl, NpefoTBpaLLaloLULMe UM orpaHnyYnBalolLime onacHble N HexenatesnbHble
NPoOSIBNEHUS CTATUUYECKOTO 3/IeKTPUYHECTBA B XU3HEAEATE/IbHOCTY YesloBeKa.

B HacTosiwlem cTaHgapTe npefcTaB/ieH KpaTkuii 0630p BOMPOCOB, CBA3aHHbIX C 3/1€KTpoCcTaTuKol, fa-
IoWmnii Nnonb3oBaTesisiM NpeAcTaB/eHNst O 3a3eM/IeHUM 1 O NPUHLMNAax MeToL0B U3MEPEHUS 1 MPaKTUYeCcKoro
npuMeHeHus Ny6ankaunii, paspaboTaHHbIX TEXHUYECKMM KoMuTeToM TK 101 M3K.
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HAULUWOHANBbHGLB N CTAHAOAPT POCCUMCKOMN PELEPALMUNN

OneKkTpocTaTtuka
Yactbe 1
SNEKTPOCTATUYECKUNE ABAEHNSA
dusnyeckne OCHOBbI, NPUKIaAHbIe 3a4a4n U MeToAbl N3MepPeHUs

Electrostatics. Part 1. Electrostatic phenomena. Principles and measurements

fata BBegeHns — 2015—01—01

1 O6nacTb NpUMeHeHUs

HacTosawmnii ctaHgapT oTpaxaeT NPUHLMNUANbHbIE OCHOBbI 3/1€KTPOCTATUYECKUX ABMEHWNI, BKIOYas re-
HepupoBaHWe. HaKOMJ/IeHNE U yTeuKy 3apsafoB, a Takke paspsifbl CTaTUUYECKOro 3/IeKTpuyecTBa.

B HacTosilwem cTaHAapTe npeacTaBneHo 0606LUeHHOe ONYcaHue METOLO0B U3MEPEHNS (PU3NYECKUX Be-
NINYUH. HabnodaemMblX NPU 3NEKTPOCTATUYECKUX AB/IEHUAX N XapakTepusywLlnux ceolictBa MaTepuanos, onu-
caHbl onacHble MPOSIB/IEHUSI U MPO6eMbl, CBA3aHHbIE CO CTATUYECKUM 3/IEKTPUYECTBOM, a TakxXe NpUHLMNbI
X NpefynpexaeHns 1 3aWmnTbl OT HUX U AaH 0606l eHHbIi 0630p NOMNE3HOrO NMPUMEHEHUS 3/leKTpocTaTuye-
CKMX 3hheKTOoB.

HacTtoswunii cTaHgapT npegHasHavyeH 418 UCNOo/Ib30BaHus Npy pa3paboTke CTaHAAPTOB, B KOTOPbIX y4n-
ThIBAKOTCS 3/IEKTPOCTATUYECKME ABNEHNS, @ TaKXe A5 MPUMEHEHUA B KAYeCTBE PYKOBOACTBA MOMb30BaTeNsIM
TakuMx cTaHAapToB.

2 HopwmaTtuBHble CCbIIKM

B HacToOsLWemM cTaHgapTe NCNOoJIb30BaHbl HOPMaTUBHbIE CCbI/IKM Ha cnefytolme cTaHaapTbl:

FOCT 30804.4.2 (M3K 61000-4-2:2008) COBMECTMMOCTb TEXHUYECKUX CPeACTB 3/1eKTPOMarHMTHas.
YCTOWUMBOCTb K 3/1IeKTPOCTaTUNYeCcKuM paspsagam. TpeboBaHUA U MeT oAbl UCMbITaHui

FOCT IEC 60079-10-1 B3pbiBOOnacHble cpegbl. YacTb 10-1. Knaccudmkaums 30H. B3pbiBoonacHble
rasosble cpefpbl

FOCT IEC 60079-10-2 B3pbiBoonacHble cpegbl. YacTb 10-2. Knaccudukaumsa 30H. BapbiBoonacHble
nbinesble cpeapbl

FOCT P 53734.3.1 (M3K 61340-3-1:2006) 3nekTpocTaTuMKa. YacTb 3-1. MeToAbl MOAENNPOBaHUA
3/1eKTpocTaTUYECKMX ABNEHNA. SNeKTpocTaTniyeckmin paspsag. Mogens yenoseyeckoro Tena (MUT)

FOCT P 53734.3.2 (M3K 61340-3-2:2006) OnekTpocTaTwuKka. YacTb 3-2. MeTofbl MOAENMpOBaHUs
3M1eKTPOCTaTUYeCKUX ABNeHNA. DneKTpocTaTuyeckunin paspsg. Mogenb MexaHndeckoro ycrpoicTsea (MM)

FOCTP 53734.5.1 (M2K 61340-5-1:2007) 3nekTpocTaTMKa. 3almTa 3/1eKTPOHHbIXYCTPONCTB 0T
3M1eKTpocTaTU4ecknx aeneHnin. Obume TpeboBaHNs

FOCTP 53734.5.2 (MOK 61340-5-2:2007) 3nekTpocTaTuKa. 3almTa 3N1eKTPOHHbIX YCTPOACTB 0T
3/1eKTpoCcTaTNYeCKX ABMeHNA. PyKoBOACTBO NO NPUMEHEHUNIO

NMpumeyaHune — Mpun NoNb30BaHUM HACTOALLMM CTAHAAPTOM Lie/1iecoo6pa3HO NPOBEPUTL AeCTBME CCbITOYHbIX
CTaHAapToOB B MHDOPMAaLMOHHOW crcTeMe 06LLEero Nnosib30BaHNs — Ha onLmasibHOM caliTe dPefepasibHOro areHTcTBa no
TEXHNYECKOMY Pery/impoBaHunio U METPOSIOrMN B CeTU VIHTepHeT Unx No exerogHomy nHopmMaLMoHHOMY ykasaTento «Ha-
LMOHa/bHble CTaHAaPTbI», KOTOPbI OMy6/1MKOBaH MO COCTOSHMIO Ha 1 AHBaps TekyLUero roga, v no BbiNyckam exemecsy-

1> fielictByeT FOCT IEC 61340-5-1—2019.

N3paHue ouumansHoe
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HOLU MHPOPMALIMOHHOTO yKa3aTe s «HaumoHaIbHble CTaH4aPTbI» 3a TeKyLwmii rog. EC/iM 3aMeHeH CCbIIOYHbINA CTaHaapT,
Ha KOTOpbIi faHa HefATUPOBAaHHAs CCbIKA, TO PEKOMEHAYETCA UCMOMb30BaTh AeiCTBYHOLLYI0 BEPCUIO 3TOTO CTaHAapTa
C Y4YETOM BCEX BHECEHHbIX B JAaHHYI BEPCUIO M3MEHEeHMIA. ECM 3aMeHeH CCbINIOYHbIN CTaHAapT, Ha KOTOPbIi AaHa fatu-
pOBaHHasi CCbl/IKa, TO PEKOMEHAYETCS1 UCMO/b30BaTh BEPCUIO 3TOTO CTaHAApTa C YKa3aHHbIM BbILE FOA0M YTBepXaeHUs
(NpuHsTKST). ECNK Nocne yTBepXAeHVsl HACTOSILLEro cTaHAapTa B CCbIIOYHbIN CTaHAAPT, Ha KOTOPLIN faHa AaTrpoBaHHast
CCbINKa, BHECEHO U3MEHEHWE, 3aTparvBatoLLee NosiokeHne, Ha KOTOpPoe AaHa CCbl/iKa, TO 3TO MOMIOKEHNE PEKOMEHAYETCS
NpYMeHsITb 6e3 yuyeTa JaHHOTO M3MeHeHMWs1. EC/IM CCbIOYHbI CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NMOJIOXEHNE, B KOTOPOM
[aHa CCblIKa Ha HEro, PEKOMEHAYETCS MPUMEHATL B YaCTW, HE 3aTParnBatoLLei 3Ty CCbUIKy.

3 TepMuHbI 1 oNpeaesnieHns

B HacTosileM cTaHAapTe NPUMeEHeHbI cnefytolime TEPMUHbI C COOTBETCTBYHOLWMMMN onpefeneHnaMn:

3.1 aHTucTaTuyeckasa gob6aska (antistatic additive), aHTuctatnyeckmihi HanonHUTenb (antistatic filler):
BeuwectBo, BBOANMOE UM fob6aBnsieMoe B LeNsiX CHUXEeHWS CNoCOBHOCTU MaTepuana npuobpeTtaTb 3apsj
nNpn KOHTaKTe UM Npu TPEHUU, NOBbILWEHNSA CMOCOGHOCTY K NepeMeLleHnto 3apsfa U CHUXEHUA cnoco6HoCTH
obbekTa yaepxuBaTb 3apsj Npu KOHTaKTe C 3eM/ei.

3.2 aHTncTaTnyeckan obpaboTka (antistatic treatment): MNMpouecc 06paboOTKM XUAKOCTU NN TBEPAOro
06beKTa B LieNIAX CHUXEeHWS CNOCOGHOCTM npuobpeTaTb 3apsAf NpyM KOHTakTe WAW NPU TPEeHWUMW, NOBbIWEHUS
CNOCOGHOCTY K NepeMelleHnio 3apsifa U CHUXKEHUA CNOCOGHOCTU 06bekTa yAepxunBaTb 3apaf Npu KOHTakTe
C 3eM/ieit.

3.3 aHTuCcTaTuKK (antistatic): MaTepuan, cnocobHbIi NPeNATCTBOBATbL UM OrpaHMYnBaTb TPUGOINEKTPU-
YeCcKyto 3apsaKy.

3.4 coegnHeHne nepemblukamu (bonding): dnekTpuyeckoe coeguHeHne ABYX Uan 60siee 3/1eKTPOnNpo-
BOASALWMNX O6BEKTOB, CHUXAalOLWee pa3HOCTb NOTEHLNANOB MeXAY HAMU A0 HE3HAYNTENbHOIO YPOBHS.

3.5 npo6oii (breakdown): MoTeps nsonupytoweii cpenoi noa Bo3aelicTBMEM 3/1EKTPUYHECKOTO Hanpsixe-
HUA. NO KpaliHeli Mmepe BPEMEHHO, M30/IALNOHHbIX CBOMCTB.

3.6 npo6uBHoe HanpsixeHne (breakdown voltage): HanpsixeHne, Npu KOTOPOM NPOUCXOAUT NPOGONA B
npeAycMOTPEHHbIX YC/TOBUAX UCMbITAHUS UAN MPUMEHEHUS.

3.7 ctokaHue 3apsaga (charge decay): HeliTpanusaunsa win nepemelleHne 3apaja B matepuane wm
yepes Hero, CONPOBOXAAIOLWMECA CHUXEHMEM NIOTHOCTM 3apaja Ui noTeHynana 3aps>KeHHON NoOBEPXHOCTU.

3.8 Bpems cTekaHusa (penakcauyuun) 3apspga (charge decay (relaxation) time): Bpems, Tpebytouieecs
ONS CHUXEeHUA 3apsaja OT BepXHero yCTaHOB/IEHHOTO YPOBHS [0 HVMKHEro yCTaHOB/IEHHOTO YPOBHS.

MpuMeyaHMe — HWKHWIA YCTAHOB/EHHbI YPOBEHb — OAHA AECATast AN 1/e OT HaYa/IbHOTO 3HaueHus (e = 2.718).

3.9 npoBoguMocTb (conductivity): Cnoco6HOCTb BelecTBa NPOBOAUTL 3/IEKTPUYUECKUIA TOK, BblpaXKeH-
Has BCM M'’(CumeHC M '1).

3.10 npoBOAHUK UK NpoBoaAawmnin matepuan (conductor or conductive material). O6bekT uin mate-
puan, obecneynBaroLWmii 4OCTAaTOYHO BbICOKYIO MPOBOAMMOCTb, NPV KOTOPOI pasHOCTb MOTEHLMANOB Mexay
N06bIMN €ro YacTAMU NPakTUYeCKN He3HaYUMBbI.

MpumMeyaHne — YacTo NPOBOAHMKOM Ha3bIBalOT OBLEKT WKW MaTepuas, UMEILWWIA CONPOTUBEHNE HIXE
onpeseneHHOro YpoBHSl, YCTaHOB/IEHHOTO B CTaHAAPTaxX 4151 Pas/IMUHbIX NPUKIaAHbIX 3a4a4.

3.11 pacceuBatowunii matepuan (dissipative material): MaTepuan, KoTopblii o6ecneuynBaeT BO3IMOX-
HOCTb MepemMelleHns 3apsija Ha NMOBEPXHOCTb W/MAK 4vepe3 ero ob6bem 3a Bpems, KOTOpPOe CyL,eCTBEHHO
MeHblLUEe BPEMEHN ero 3apsXXeHUs 1 BPeMeHu, NpnBoasaLLero K npobsiemam, CBA3aHHbIM CO CTaTUYECKUM 3J/1eK-
TPMYeCTBOM.

MpumeyaHue — Yauwe Bcero aTo marepuasl, umeromii conpotusneHune ot 10540 1011 OM. Pa3nnyHble cTaH-
[apTbl MOTyT yCTaHaB/IMBaTb Pas/inyHble 3HaUYeHWNsi CONPOTUB/IEHMA.

3.12 3a3emneHue (earthing): dnekTpuuyeckoe coegnHeHne (B TOM 4YUC/ie NepPeMbIYKOI) NPOBOAHMKA K
o6Lleil WKHe 3a3eM/IEHUA WA K 3a3eMINTeNto, rapaHTMpylolee, 4To NoTeHUMan NpPoBOAHMKA W NOoTeHuMan
3eMNn Of4MHAKOBbI.

3.13 anekTpocTaTuyeckuin paspag ICP (electrostatic discharge ESD): MepeHoc 3apsga Henocpea-
CTBEHHbIM COMPUKOCHOBEHMEM WM Npo6oeM Mpu pasHOCTU MOTEHLUMaNoB MexXAy O6beKTOM U OKpyXatoLlein
ero cpefoi Npu HenocpeagCcTBEHHOM COMPUKOCHOBEHUM WX Npu nNpoboe.

3.14 rpynnbl B3pblBOOMNACHbIX cMeceii (explosion groups): CMecu roproumnx razoB ¢ BO3AyXOM noapas-
AenieHbl Ha rpynnbl B3pbiBoonacHocTh I. HA, 1IB u MNC. xapakTepu3syole nx BOCN1aMeHseMoCTb.
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MpunmeyvyaHusna
1 — Haunb6onee vyBCcTBUTE/bHA K B3pbIBY rpynna HC.
2 — MeTop, knaccudmkauum no 11— [3].

3.15 orHeonacHoe BeuwecTBO (flammable substance): a3. xngkocTb, TBepAOE BeL,eCTBO UM UX CMECH,
CMOCOGHbIE K PACNPOCTPAHEHWUIO TOPEHNSI NMPU AOCTATOUYHOM /151 32KUTaHUSA BO3AENCTBUM UCTOYHUKA 3aXMUTaHUS.

3.16 noporoBoe HanpsixeHue (hazard threshold voltage). MMHMManbHOe HanpsXeHWe 3apsKeHHO
€MKOCTM, NPY KOTOPOM MOXEeT HacTynUTb NPOsIB/IEHNE ONACHOCTW CTaTUYECKOro 3/IeKTpuyecTBa.

3.17 B3pblBOONacHble 30HbI (hazardous area): 30Ha, B KOTOPOW MPUCYTCTBYET U/MN CYLLECTBYET Be-
POATHOCTb NMPUCYTCTBUA OFHEONACHOTO BellecTBa B TaKMX KO/M4YecTBax, Npu KOTOpbIX TPebytloTCcA Mepbl npe-
AYNPexXaeHnsa 3axuraHus.

MpumeuvaHune — OnpegeneHns B3pbIBOOMacHbIX 30H NpueeaeHbl B FTOCT IEC 60079-10-1 n B TOCT IEC 60079-10-2.

3.18 n30n5LMOHHbIA MaTepuan (insulator): Matepuan c o4eHb HU3KOI MOABUXHOCTbIO 3apsga, npu
KOTOPOW 3apsj Ha NOBEPXHOCTU COXpPaHAeTCca A/IMTe/IbHOE BpPeMs.

NMprvmMmeuvaHne — COMPUKOCHOBEHWE U30/ISITOPA C YCTPOWCTBOM 3a3eM/IeHNs He 06ecneumBaeT yTeuky 3apaga.

3.19 MMHUManbHaa aHeprua 3axuraHna M33 (minimum ignition energy MIE): HanmeHblee Npu ycTa-
HOBJIEHHOI MeToAMKe KONMYeCTBO 3HEPTUM NPU NCKPOBOM paspsife eMKOCTU, CNOCOBHOM 3axe4yb CMecbh onpe-
[Ee/IeHHOro OrHeonacHoro Mmatepuasa ¢ BO34yXOM W/ KAC/IOPOAOM.

3.20 penakcauuna 3apspa (relaxation of charge): YTeuka nnm HeilTpanusauuns 3apsaga vyepes TBepabii,
XUAKWIA nnm razoobpasHblili maTepuasn, NpMBOAALWAA K CHUXEHNIO 3HePrn 1 MOBEPXHOCTHOWM NIOTHOCTK 3apsaja.

MpumeyvaHune — loTeHUMaN NOBEPXHOCTU TaKXKe CHUXKaETCA.

3.21 noBepxHOCTHasi NIOTHOCTb 3apsga 0s, Kn/m2 (surface charge density): CBo60aHbI 3apsAf Ha
eAnHNLY naowaaun Teepaoli NOBEPXHOCTU NN NMOBEPXHOCTU XUAKOCTH.

3.22 noBepXxHOCTHOe yjenbHoe conpoTuBsieHne D, Om (surface resistivity): ConpoTtueneHune mexay
NPOTMBOMNO/IOXHLIMM CTOPOHaMWN KBajpaTa Ha NOBEPXHOCTW MaTepuana.

3.23 TpuboanekTpuyockoe 3apsaxeHue (triboelectric charging): NMpouecc aNeKTpMYecKoro 3apsXeHus,
npu KOTOPOM 3apsAf reHepupyeTCs NPy KOHTAKTe 1 NocneayloLleM pasfeneHnn 4ByX NOBEPXHOCTEN, KoTopble
MOTYT 6bITb TBEPALIMU, XUAKUMUN UM NOBEPXHOCTAMU YacTuL, NEPEHOCUMbIX NMOTOKOM rasa.

3.24 o6bemMHas nnoTHocTb 3apagos CY Kn/m3 (volume charge density). CBo60AHbIN 3apsf Ha eau-
HUULY o6bema TBEpPAOW, XUAKOW nnu razoobpasHoli dasbl.

3.25 06beMHOe yaenbHoe conpoTtmuBaeHne A,OM-m (volume resistivity): ConpoTuBrieHne mMexay npo-
TUBOMOJIOXHLIMWU KBaApaTHbIMY CTOpOHaMu maTepuana B hopme Ky6a ¢ o6bemMom 1 mM3.

4 OCHOBbI CTaTU4YeCKoro QJIEKTpUN4ecTBa

4.1 O6uwune NONoOXeHNN

B OCHOBHOM 3anekTpocTaTuyeckue 3apsafbl Ha matepuane, U3genun Uan o6bekTe — 3TO pesynbTart:

- NPUKOCHOBEHUSA 1 TPEHUS;

- NnepeHoca 3apsja,

- 3/1eKTpoCcTaTUYeCcKO NHAYKLUN;

- nonapusauuu;

- nposiBneHus otoaddekra;

- NPOABAEHNA NMPO3nieKTpnyeckoro adekTa;

- NPOSIB/IEHNA NbE303/IeEKTPUYECKOTO adhhekTa;

- NOHM3aLMK 1 agcopbumnm NOHOB;

- 3N1eKTPOXNMUNYECKNX NMPOLLECCOB.

OpfHako, NepBMYHbLIM UCTOYHWKOM 3/1eKTPOCTaTMYeCKOro 3apsifa saBfseTcs TpuboanekTpuyeckoe 3aps-
XeHune. Ecnn aBe nepBoHavYa/lbHO He3apsXXeHHbIX MOBEPXHOCTU NPMBECTU B COMPUKOCHOBEHWE, nNpounsoiigeT
nepeHoc 3apsga, 06bIYHO, 3TO NMPOMCXOAUT Ha obweli pasgenswuwein nx rpaHuue. Ecnn ras cogepxuT B3Bse-
WeHHble TBEPAbIE UM XNAKNE YaCTULbl, KOTOPble CTAHOBATCA 3apsXXEeHHbIMWU NPV COMPUKOCHOBEHUWN 1 Noc/e-
Ayloluem oTaeneHnn, To MOXeT nokasaTbCsl, YTO 3/1eKTpocTaTuYeckn ras 3apsxeH. Mpu pasgeneHnn kaxgas
NOBEPXHOCTb YHOCUT 3apsfbl OAMHAKOBble MO Be/INYMHE WU NPOTUBOMNOJIOXKHbIE MO 3Haky. [MpoBogAwme Uan
paccenBallme 06bEKTbl MOTYT CTaTb 3apsXXeHHbIMU NOCPeACTBOM MHAYKLMW MO BO3AeicTBMEM afekTpuye-
CKOro Mons APYrux 3apsiXXeHHbIX 06BEKTOB MAN MPOBOAHNKOB C BbICOKMM NoTeHumanom. JIlo6oi 06bekT MoxeT
cTaTb 3apPs)XeHHbIM, €C/IM Ha HEM aKKyMYJ/IMPYHOTCA 3apsXeHHble 4acTulibl NN MOJIEKYbI.
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OueHb BaXHO MMETb MpeacTaB/ieHne 06 aTUX ABMEHUSAX, YTOBbl 06ecrneunBaTb Haaexaliee BbIMoJiHe-
HUWe nNpoueayp NPOBepPKM N 04HO3HAYHYIO MHTEpPNpeTaLMIo NoyYaeMbiX 4aHHbIX. 3TO TakxXe BaXHO A5 Bbi6opa
3M1EeKTPOL0B, 3aWunTbl NPMGOPOB A5 N3MEPEHUSA TOKA OT HaYaIlbHOr0 EMKOCTHOTO CKayka 1 BAUSIHUSI BPEMeHU
MX MHEPLMM Ha pe3y/ibTaTbl N3MepPeHUs. MHEPLMOHHOCTL U3MEPEHU A0/IKHA COOTBETCTBOBATL TPE6OBAHUSAM
K MoslyyaembIM faHHbIM. [leTanbHble KOMMEHTAPMM BK/HOUYEHbl B ONUCAHUS OTAE/bHbIX MeTOA0B UCNbITaHWiA.

4.2 KoHTakTHas 3afnekTpu3auus

KOHTaKTHas afiekTpusayns MoxeT NPONCXOAUTb NpY B3aMMOAeNCTBUM ABYX TBEPAbIX MaTepuanos, AByX
XUAKOCTel UM TBepAoro Matepuana uxXuakoctTu. YucTble rasbl He MOryT 3apshkaTb Matepuasbl Takum nyTem.
Ecnu ras cogepxuTt TBepAble YacTulbl WIN Kanaun XUAKOCTU BO B3BELWEHHOM COCTOSIHUMW, TO OHM MOTYT 3aps-
XaTbCSA U TaKOW ra3 MOXeT HECTU 3TU 3apsKeHHble YacTulbl.

Ecnu pasnuyatowmecss mexay coboit TBepable MaTeprasnbl NepBoHaYvYasibHO He 3apsXeHbl U HAXo4sTCs
nof noTeHuMasom 3emM/n, TO MPU CONMPUKOCHOBEHUWN MeEXAY HUMK MPOUCXOAUT Mepepaya 3apsija oT OAHOro
MaTepuana K gpyromy. Korga oHu pasgenisitoTcsi, CBO60AHbIN NMOMOXUTE NbHbIV 3apsj — OcTaeTcs Ha OAHOW
NOBEPXHOCTU, a CBOGOAHbIV OTpuUaTe IbHbIN 3apag Ha Apyroii noBepxHOCcTU. KonnyecTBEHHO 3apaj Bo3pac-
TaeT Cc pa3mMepoM njouwaan cConpuKoCHOBEHUSI U BO3AeCTBYOLWEero gaBeHus. JonosHMTeIbHOe TpeHue Tak-
e yBenmumBaeT nsouiaib KOHTAKTHOTO B3aMMoaeiicTBus.

CpaBHUTeNIbHOE KO/IMYECTBO U NOMIAPHOCTb 3apsfoB, NolyvyaemMbliX Matepuasamu, MOXHO NpeacTaBnsATb
cnuckamu, Bblpaxarwmmm TpuGoanekTpuyeckne psgbl. OxungaeTtcs, UTo MaTepuan 3apaanuTcst NOOXUTENbHO
npu B3aMMOAeiCcTBUM C MaTepuasioM, PacrnosiokeHHbIM B TaKOM psfy HUXe ero, U oTpuuaTesibHO Npu B3a-
MMOAENCTBUM C MaTepuasioMm, pacnosioKeHHbIM Bbile ero. HyHO OTMeTUTb, YTO MOJIOXEeHue maTepuana B
TPM603NEKTPUYECKOM psAYy He AOCTAaTOYHO onpeaesieHHOe, 3aBUCSILLEe OT YC/IOBUI ucnbiTaHusA. K Tomy xe,
nBa o6pasya M3 04HOMo 1 TOro XXe MaTepuana npu TpeHUn Apyr ¢ 4PYroM MOTYyT AOBOJIbHO CU/ILHO 3apsiXaTbCs.

Mpumepbl TPMBOINEKTPUUYECKUX PAAOB NpeacTaB/eHbl B Tabnuue 1.

[lBa conpukacalwlwmnxcs npegmeTta B3auMHO 3apshXaloTcs 3apsifaMu NpoTUBOMOIOXHbBIX 3HAKOB, N MeX-
Ay HUMK o6pasyeTcsa anekTpuyeckoe nosie. Mpu nocnegyolwem Ux pasfeneHun npeofosieBaeTcs cuaa ux
B3aUMHOTO MPUTSXEHUS U INHEWHO C YBENMYEHUEM PACCTOAHUS MeXAy HUMMWU Bo3pacTaeT pa3HOCTb MOTEH-
ymanoB. MNpu 3TOM NPOUCXOANT yTeuka 3apsfoB vepes filo6ble OCTalWMecs y4acTKM CONPUKOCHOBEHUS pas-
nensieMblx MatepuanoB. Y NpoBOAHMKOB PeKOMGMHaLNA 3apsifoB PakTUUEeCKU NosiHasi HA Ha O4HOM MaTepu-
ane nocsfe pasgesieHnsn 3apsfoB He ocTaeTcs. Eciv oauH unm o6a matepuana siBASKTCA HEMPOBOAALLMMM,
nosiHasi pekomb6uHauns 3apsafoB HO MOXeT UMeTb MecTa, U OTAenslWnecss maTtepuasbl COXpPaHsOT YacTb
cBoero 3apsiga. lNpu 3ToM, He CMOTPSl Ha TO. UTO COXpaHsieTCsl TONIbKO He6osbllas YacTb NepBOHAYaIbHOrO
KONMYyecTBa pasfenisemMbliX 3apsfoB, T. K. PaCCTOsIHUE MeXAy HMMW Npyu COMPUKOCHOBEHUW MOBEPXHOCTEWN,
6b1/10 YUpe3BblUYaHO Masio, NOTeHUMan Nocse Ux pasfaeneHnss MOXeT AOCTUYb MHOMMX KUMOBOMbT. PeasibHble
NOBEPXHOCTU O6bLIYHO TPY6bI U UX 3apsaj YBeNMunBaeTcs, ecnv nouwajb KOHTakTa Bo3pacTaeT noj BO34ei-
CTBMEM faBfieHUs Unn TpeHus. CriegyeT 3aMeTUTb, YTO peasibHas nowanb CONPUKOCHOBEHUA MaTepuasioB
CYLWeCcTBEHHO OT/InYaeTCs OT Naowaan X HOMUHANIbLHOTO KOHTakTa. OHU MOryT OT/IMYaTbCS Ha NOPSAA0K UK
6onee.

KOHTaKTHasi a/IeKTpM3aumns XnaKoctei — Takoli e C/I0XKHbI/i Npouecc, HO 3aBUCALUIA ele OT NPUCYT-
CTBUS MOHOB 1 (B MEHbLUEN CTeMNeHn) 3apsiKeHHbIX MUKPOCKOMUYECKUX YacTuL.

Tab6nuua 1— Mpumep TPUBOINEKTPUYECKNX PSAOB

O6beKT 3apsag

Mex kponuka
Crekno
Yenoseyeckue BOMOCHI
Monvamng, (HenoH)
WepcTb
Mex
LWenk
ANOMUHUIA
Bymara
Xnonok
Cranb
JepeBo

MonoxuTenbHbIA



FOCT P 53734.1—2014

OKOHYaHue Tabnunubl 1

O6bem 3apsag

Pe3uHa
AueTaTHbIli NCKYCCTBEHHbIN LUenK
Monunatunex (PE) n nonunponunex (PP)
MonuteTpaatuneH (PET) OTpuLaTe/bHbIi
BuHunnact (PVC)
MonuypetaH
MonutetpadTopatuneH (PTFE)

Ecnn noHbl (MKW YacTuubl) OAHOW NONAPHOCTN abcop6rpoBaHbl MOBEPXHOCTbIO, TO K HUM MPUTAHYTCS
MNOHbI NPOTUBOMOJIOXHOW MONMSIPHOCTUN, KOTOpble 06pa3yoT ANMAY3NOHHbIN 3apsXXeHHbI CNoi B XnakocTw,
NpUMbIKalOLWKA K NOBEPXHOCTU. ECNM XNAKOCTb 3aTeM MepemMecTUTCSi OTHOCUTENIbHO MOBEPXHOCTU, TO OHAa
yHeceT 4yacTb 3TOro audy3MOHHOrO CNos, TeM caMbiM o6ecneynBas pasfe/ieHne NonoXxnTeNnbHbIX K oTpuLa-
TeNbHbIX 3apsaf0B. Kak 1 B c/lydyaB TBEPAbIX YacTul, BbICOKOe HanpsixeHne o6pasyeTcs B pe3ynbraTte paboThl,
3aTpayvyeHHON Ha pasfeneHune 3apsifioB, eC/IN XUAKOCTb HEAOCTAaTOUYHO 3/1eKTPONPOBOAHA, YTOGbLI NpeaoTBpa-
TUTb UX B3aMMHYIO HeliTpanusauynio. Takne npoueccbl MOTyT NpoTekaTb Ha rpaHuuax Teepgas dasaKnupgkocTb
M XUAKOCTB/KUAKOCTb.

4.3 3apsikeHue UHAYKLMEN

dnekTpuyeckoe Mnosie cylecTByeT BOKPYF /11060ro 3apsikeHHOro o6bekTa. MPoOBOAHMK UM paccenBalo-
WMii MaTepran (He3apsXeHHbI 06BEKT 2). BBEAEHHbIV B Nose 3apsHKeHHOro o6bekTa 1. usmeHaeT Havyanb-
HYIO KOH(DUTYpaLMIO €r0 3/1IEKTPOCTATUYECKOTO NOJIS, Y B TO Xe camoe Bpemsi Noj BAUSIHUEM ero BO3AeincTBus
B HEM MpovcXoAuT nepepacnpepeneHne 3apsfoB (PUCYHOK 1la). ECM He3apshKeHHbli 06 beKT U30/IMPOBaH OT
3eM/I1, TO OH NpUOGpeTeT 3/leKTpocTaTMUYeckuii NnoTeHUmarsn, 3aBUCALWUA OT ero NOSTIOXEHUA B Mose 3apsikKeH-
HOro Tena n o6ecneynBalOLNi BO3MOXHOCTb BO3HUKHOBEHUS pa3psifia Ha 3emM/i0.

Mpu nocnegylolem KpaTKOBPEMEHHOM COeAMHEHWUW C 3eMseli MoTeHuuan o6bekTa 2 CHUXaeTcs Ao
HYNA M Ha HEM OCTaeTCs HeypaBHOBELIEeHHbI 3apsg (pucyHok 16). Korga BosgeicTBylollee asiekTpocTaTu-
yeckoe nose yctpaHsieTcsl, CBO6OAHbIN 3apsig ocTaeTcs (PUCYHOK 1B). EC/iM 06EKT 2 M30MPOBaH, a BO3aei-
CTBYIOLLEE MoJie YCTPaHeHo, TO C Hero MOXeT MPou3oiiTn paspsag. CuuTaloT, YTO NPOBOAAWMNIA 06beKT 3aps-
OUNCca No MHAYKUMK. Pa3pag c Takoro o6bekta MOXeT NpeAcTaB/ATb ONACHOCTb, HaNpumep, Npu ABMXeHNAX
yefnioBeKa B MoJie 3apsXKeHHbIX MaTepuasos.

la) — C6nwkeHne 3apsHKeHHO- 16) — KpaTkoBpemMeHHOe coefuHeHune 1B) — YpaneHune coeguHeHus
ro o6bekTa (1) ¢ He3apsHKeHHbIM He3apsHKeHHOro o6bekTa (2) ¢ 3emseii. C 3emrield, 1 3aTeM NepBoro
06bEKTOM (2) He3apshkeHHbIi 06 bEKT 3apsKaeTcs, HO 06bekTa; NPOBOAHUK OCTaeTCs
npruo6peTaeT NoTeHUMan 3emMm 3apsHKeHHbIM (B 3TOM NpuMepe
oTpuvLaTesibHO)

PucyHok 1 — 3apshkeHue no nHaykumm

4.4 TMepepava 3apsifa NPOBOAUMOCTbLIO

Bcakuid pa3. korga 3apsXXeHHbli 06beKT BCTynaeT B KOHTaKT C APYIMM 06bekTOM (PUCYHOK 2). ux 3a-
pAabl NepepacnpefensitoTCA B TaKOW CTeneHu, B KOTOPOW MO3BOJISieT UX NPOBOAUMOCTb M €MKOCTb. ITO Mo-
TeHLMaNnbHbI UCTOYHWK 3/1IEKTPOCTATUUYECKOTO 3apshkeHns. Tak, Hanpumep, 3apsxarTcs TBepAble 06beKThI,
Ha KOTOPbIX OCaXAalTCs 3apsiKeHHble GpbI3rv, TYMaH uau nbiib. Nofo6Has nepegaya 3apsafoB MOXeT Takxe
npoucxoanTb, Korga o6beKT HaxoAUTCs B MOHM3MPOBAHHOM MOTOKe rasa.
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2a) 3apshKeHHbI 06bEKT conpuKacaeTcs ¢ He3aps- 26) PasgeneHvie 3apshkeHHbIX OOBHEKTOB
XeHHbIM 06bekToM. (MoNoXUTeNbHbIN 3apag nepe-
[AaeTcsa Ha He3apshKEHHbIN 06bEKT)

PucyHok 2 — lMepegaya 3apsiaa NPOBOAUMOCTbIO, KOrfa 06bekTbl 11 2 SIBNAIOTCS NPOBOAHUKAMU

4.5 CoxpaHeHue 3apsaga

Mocne pasfeneHuns v 3apsxeHnUsi MaTepuanoB anekTpocTaTuyeckne 3apsifbl 6bICTPO B3aUMHO HelTpa-
NN3YTCA AW HEeNOCPeACTBEHHO, UM Yepe3 3eMJIt0, eC/TN ANA 3TOr0 He BO3HMKHET NpenaTcTBuii. Ecnu 3apsag
Haxo4uTCs Ha HENPOBOASLLEM 0GBHEKTE, TO OH COXPaHSETCS 13-3a 3/IEKTPUYECKOro CONPOTUB/IEHNST MaTepua-

na. Ytobbl 3apsag COXpaHsNCs Ha NPOBOAHMKE, NPOBOAHUK AO/HKEH GbITb M30/IMPOBAH OT APYTUX NMPOBOLHVKOB
n 3eMN.

YuncTble rasbl, N0f06HbIE BO34YyXY, B eCTECTBEHHbIX YC/I0BUAX ABNSAOTCA HENPOBOASALWMMW, N B3BELUEH-
Hble YacTuubl UAKM Kanau B o61akax Nblan, B TYMaHe Wau B pachnblfIEHHbIX CUCTEMAX MOTYT COXPaHsiTb CBOU
3apsAAbl O4eHb A0/T0, HE3aBMCMMO OT 3/1eKTPONPOBOAHOCTY CaMUX HaCTuL,.

CKOpOCTb yTeuek 3apsija 3aBUCUT OT 3/1IEKTPUUYECKOTO CONPOTUB/IEHNSI 06 BEKTOB B CUCTEME U EMKOCTEN
NPOBOAHNKOB. ATOT NPOLLECC N3BECTEH Kak penakcauns. ConpoTusBieHune, yaenbHoe 06 beMHOe conpoTuse-
Hue. yaenbHas 06beMHas 3/1eKTPONPOBOAHOCTb UM 3HAYEHUA CKOPOCTU yTeukn 3apsga, kotopas TpebyeTtcs
ANS peLeHnsn 3N1eKTPoCcTaTUYecKoi Npo6aemMbl, 3aBUCAT B OCHOBHOM OT paccMaTpvBaeMoli CUCTEMbI.

BO MHOrMX NPoM3BOACTBEHHbLIX NPOLLECCax YAacTO MPOUCXOANT HEMPEPbLIBHOE FTeHEPUPOBaHME 3NEKTPO-
cTaTuyeckoro 3apsga, KoTopblii Hakan/anBaeTca Ha U30M1ATOPE WU U30/IMPOBaHHOM MPOBOAHMKE, Hanpumep
Korga MoTOK 3apsidXeHHOW XWMAKOCTM WAWM NMOpPOLIKa NOCTYMNaeT B U30/IMPOBAHHYIO MeTan/InyecKyto eMKOCTb,
UMW Korga YenoBeK NAeT No M30ANPYOLWEeMy Hano/ibHOMY NOKPbITUIO. B 3TOM cnyyae noTeHuman Ha U3onmnpo-
BaHHOM MPOBOJHWKe — pe3ynbTaT 6asnaHca Mexay MocTynalwwmm 3apsiAoM U CKOPOCTbIO ero yTeukn. IKBU-
BasIEHTHbIV 3NEKTPUYECKNI KOHTYpP MokKasaH Ha pucyHke 3. MoTeHUMan NpoBOAHMKA BbIYMCASAIOT NO hopmMyne

| |
V-VQ ©sc * ( 1 )

roe VQ— HauvanbHbIi noTeHyuman;
R — conpoTtuBneHune 3azemneHuns. Om;
t— Bpems OT Hauyana 3apsHkeHus, c;
C — eMKOCTb nNpoBogHuKa. ®.
MakcumanbHbIA noTeHuman gocturaetcs, korga t » RC, un BblpaxaeTcs Kak;

Ynax “ | R, (2)

\%

PUCYHOK 3 — SKBUBA/IEHTHaAsA 3/1eKTpMYecKas Lienb 3apsikeHUs MPOBOAHMKA
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YT06bl YCTAHOBUTL 3HaYeHue 3apsifa, KOTopblli MOXET HAKOMUTbLCSA, MOXHO M3MepPUTb EMKOCTb U30/U-
pPOBaHHOIo 06bEKTa U CONPOTUBEHNE 3a3EM/IEHUSI UM TEMN YTEUKM 3apsafa. ATO HEBO3MOXHO caenaTtb ANns
B3BELIEHHOI B BO3AyXe NbIIN UK TyMaHa.

B HacToslwem cTaHgapTe NPUHATO AONYLLeHWe, YTO CONPOTUBJIEHNE UIN CKOPOCTh pesiakcaynm sapsaa
MN30NALNOHHOrO MaTepuana BesiMynHa NocTosiHHass. 9To He Bcerga tak. 3HauYeHune COnpoTUB/IEHUNA AN onpe-
[eNeHHO’ pasHOCTM NOTEHLMAN0B MOXET MEHATLCS B 3aBUCMMOCTM OT BPEMEHMW W. TOYHO TakK Xe CKOpoCTb
yTeukn 3apsa[o0B, MOXeT ObITb (PyHKUMEN 3/1eKTPUYeCKOro HanpsxeHusa (Mnm 3apsaga). 3tm adpdekTbl MOryT
TakXxe 3aBuUCeTb OT TeMMepaTypbl U OKpyXatoleii BIaXHOCTN.

4.6 BnuaHue BaxHOCTW BO3ayXa

4.6.1 O6Ww e NOMOXeHNSA

MaTtepuanbl B TO UM MHOW cTeneHn abcopObupytoT n3 Bo3gyxa Boay, U B c/iydae N30NSTOPOB 3TO MOXeT
3HAUUTE/IbHO YBENMMUUBATbL CKOPOCTb YTeuku 3apsfoB. Boga, abcop6upoBaHHasi NOBEPXHOCTbIO MaTepuanos,
SIB/ISIETCS OCHOBHOW cOCTaBAstolWeli NOBEPXHOCTHOM NPOBOAMMOCTU, KOTOpasi oT/iMyaeTcs OT UX 06bEMHOM
npoBOANMOCTU. [laHHbI 3adhPeKT, XOpoLwo Habagaemblii, HO BCe elle M0X0 MOHATbIN, COCTOUT B TOM. YTO
NPoOBOANMOCTb YBE/IMUMBAETCH C KOJIMYECTBOM abCcoOp6MPOBaAHHON BOAbI, TO €CTb NPaKTUYECKM NPOBOANMOCTb
BO3pacTaeT C yBe/IMYEHUEM OTHOCUTENbHOW BRaxHOCTU. S ekT HabnpaeTcs faxe NPU OTHOCUTESIbHO
HM3KOW BnaxHoctTn (RH < 20 %), koraa BoAa MOXeT TO/IbKO NMPUCYTCTBOBAaTb B MOJIEKY/ISPHON hopMe, N HMKa-
KO CBO6GOAHOW BOAbI B BUAE CNOSA XUAKOCTU He CyllecTBYyeT.

4.6.2 Perncrtpauma BraxXHoOCTN

Mpy npoBeAeHUN M3MepPeHWUli B peasibHbIX YC/IOBMAX YaCTO HEBO3MOXHO B/IMATb Ha BAaXHOCTb. [lo-
CKOJIbKY pe3y/ibTaTbl U3MEPEeHUI 3aBUCAT OT BIAXHOCTU, TO BaXHO cAesiaTb 3anucb YC/I0BUI OKpyXxatoLiei
cpefibl BO BpeMsi USMepPEeHUs.

4.7 JnekTpocTatnyeckue paspsasabl

4.7.1 O6wme NonoxeHus

Pa3psafgbl cTaTMYecKoro asiekTpuyecTBa BO3HMKalOT, KOrga B ra3oBoi cpefe, Hanpumep, B BO3Ayxe, 06-
pasyloTcs nepeHanpsHKeHUs UM Korga HanpshKeHHOCTb MOJIA NpeBblllaeT ero 3/1eKTPUYECKY0 NPOYHOCTL. B
YCNOBUAX HOpMasbHOI atmocdepbl 3/1eKTpUYeckass NPOYHOCTb AA M/IOCKMX NOBEPXHOCTel MM NOBEepXHOo-
cTeil ¢ pagunycom 10 mm nnu 6onee coctaBnset npnbansmtenoHo 3 MB/m (30 kB/cm).

3nekTpocTtaTnyeckne paspsfbl YpedBblyaliHO pa3HOO6pasHbl M 3aBUCAT OT CUCTEMbI, B KOTOPOW OHMU
BO3HMKalOT. HekoTopble TUMbl pPaspsfoB MOryT 6bITb KnaccuduumpoBaHbl B COOTBETCTBUKU C 4.7.2 — 4.7.6,
XOTA AaHHble ONUCaHUA He ABAIOTCA NCYepnbiBalOWMMM U abCOMOTHO onpefesnieHHbIMU.

4.7.2 NckpoBble pa3pagbl

VckpoBoii pa3pas — 3/1eKTpUYecKuini paspsag mMexagy ABYMS NPOBOAHMKaMW C onpefesieHHOW pasHo-
CTblO NOTeHUManos. [jNA Hero xapakTepeH YeTKUl APKO CBeTALWMNIACA KaHasl C BbICOKOW NIOTHOCTbIO Toka. a3
NOSIHOCTbIO MOHM3NPOBAH NO BCeWN ANMHe KaHana. Pa3psag pe3knii 1 MOXeT CONPOBOXAATbCA YETKO C/bIWNn-
MbIM L Ee/TYKOM (OAMHOYHBIM PE3KUM 3BYKOBbIM MMMY/IbCOM). TUMUYHBLIA NpuMep — paspsg Mexay nanbuem
yenoBeka u 60/1bWMM MeTaIM4eCcCkuM 06 beKTOM.

Pa3HOCTb MOTeHUManoB Mexay NpoBOAHUKaMU, NPU KOTOPOW MPOUCXOAUT pas3psag, 3aBUCUT OT ux cgop-
Mbl U PACCTOSIHUSA MeXAY HUMMU.

Tok, NpoTekawLWmMii B ICKPOBOM KaHasie, OrpaHuUyeH TO/IbKO MMMNefaHCOM BHelHel uenu, n B paspsge
npoTekaeT MOYTU BeCb 3apsaf, UMelLWNica Ha afiekTpodax nepej paspsgom. MosTomy B 60/bWNHCTBE CNy-
YyaeB MPU NCKPOBOM paspsje pacxoAyeTcs MpakTUYecKu BCHA IHeprus, nmerlancs nepepj paspsagom. 3atpa-
YEHHYIO0 9HEPrunio BbIYNCAAIOT No dhopmyne

Wn—QyVvVse—--CV2* — 3)
2 2 2V
rae Q — 3apsapj KoHAeHcaTopa. Kn.
V — pa3HOoCTb noTeHunanos. B:
C — eMKOCTb OTHOCUTE/IbHO 3eMun. ®.
37O MaKkcMManbHOe 3HayeHWe 3aTpayvyeHHoli aHepruu. Jllo6oe conpoTUBMEHNEe B pa3psifHON Lenn CHU-
XaeT 3HEePrnto UCKPbl N yBennunBaeT ee NPoAO/DKUTENIbHOCTb. TUMUYHbIE 3HAYEHUNSA 3/TEKTPUYECKO eMKOCTH
pafa 06bEKTOB NpeacTaB/ieHbl B Tabnuue 2.
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Ta6nuya 2— TUNUYHbIE 3HAYEHUSI ANEKTPUYECKOI eMKOCTU

-12

O6bekT EmkocTe TO (]
OuyeHb Masible MeTa/i/IMyeckne 06bEKTbI (BUHT, rBO3Ab) 1—10
Manble meTannnyeckne o6bEKTbI (COBOK, HAKOHEUHVIK LUaHra) 10—20
Marnbie emkocTu (Beapo. 50-NUTPOBbIi GOYOHOK) 10— 100
CpepHepasmepHble eMkocTu (0T 250 o 500 1) 50—300
Teno venoseka 100—300
OCHOBHOE NPOn3BOACTBEHHOE 060PyAOBaHNe (PeakTopbl), NPUMbIKatoLLee K 3a3eM/IeHHbIM 100— 1000
KOHCTPYKLMSAM
ABTOMOGUAN 800—1200

4.7.3 KopoHHble pa3psafabl

3TOT TMN paspsafoB CBA3aH C MPOBOAHUKAMMU, C OCTPUAMWU UAN OCTPbIMU Kpassmu. KOpOHHbie pas3psabl
MOTyT BO3HMKaTb, KOrga Takoii MpOBOAHMK 3a3eM/IEH U NPUGAMXKAETCA K Ha3/1IeKTPU30BAHHOMY OGBEKTY Unu,
aflbTEPHATUBHO, ec/AN MPOBOAHMK HaXO4UTCA MO BbICOKUM HanpshkeHnem. Paspsiabl BO3HMKalOT BCneacTeue
TOro, YTO I0Ka/IbHOE 3/1IeKTpNYecKoe Nosie y OCTPOi NOBEPXHOCTU OYEHb BeNIMKO U obecneymBaeT BO3HUKHO-
BeHMe nepeHanpshkeHus (npesBbiwaeT 3 MB/M). Tak kak nepeHanpsixeHue GbICTPO yMeHblIaeTCsA NO Mepe
yfAaneHus oT MOBEPXHOCTM MPOBOAHWKA, 06/1aCTb MOHU3ALMN He pacnpocTpaHsaeTcs Aafiblue rpaHuLbl nepe-
Hanps)keHus. KOPOHHbIV pa3psg MoXeT ObiTb HanpaB/ieH K 3apsXXeHHOMY 06bekTy WAn. B C/lydae BbICOKOro
noTeHLMaNbHOTo NPOBOAHMKA, B OKpYXatolee NpoCTPaHCTBO.

KOpoOHHble pa3psagbl TPYAHO YBMAETb, HO NPWU NPUTYLWLIEHHOM OCBeLeHNN CBeYeHNe MOXHO 3aMeTUTb C
HEeKOTOpOro paccTosiHMA. BHe 3Toli MOHM3NPOBaHHOW 06/1aCcTN MOHbI MOTYT NepemeljatbCca Ha 60/blmne pac-
CTOSIHUA U UX ABWXKEHME 3aBUCUT OT HanpasB/ieHUA Moss.

Mone 3apsxeHHO NOBEPXHOCTU, Bbi3blBatollee KOPOHHblE pa3psafbl HA CMeXHbIX 3a3eMJIEHHbIX OCTPU-
AX NPUTATMBAaET NOHbI NPOTUBOMNOJIOXHOW NOAPHOCTU U3 Yexsia KOPOHbI U. ciefoBaTesibHO, 3apsAj NOBEPXHO-
CTU MOXeT CHMXaTbCs. DTOT npouecc 6yAeT NpoAo/HKaTbLCSA A0 TeX Nop, Noka HanpPsXXeHHOCTb NOoAsA y ocTpus
He CHU3UTCSA HWXe nopora KOPoHUpoBaHWA. MNpn 3TOM NonHasA HeATpanusaunsa He NPOUCXOANT.

B KOpPOHHOM pa3psifie NOBEPXHOCTb WM O6BEKT Takke MOXeT 3apsxaTbCsA. OTOT adhdeKT MOXeT uc-
nosb3oBaTbCsA NpefHamMepeHHO AN crlyvyaliHo cTaTb NPUYMHON OMAcHOCTU, HaNpuMep, Korga N3oaMpoBaHHas
MeTannimyeckas geTtanb 3apsaAMTCA 40 BbICOKOro noTeHumana.

4.7.4 Knctesble pa3psagbl

3TN paspsagbl MOTyT BO3HUKATb, KOrfaa 3a3eM/ieHHble NMPOBOAHUKN NPUGANXKAIOTCA K 3aps)KEHHOMY U30-
NAUMOHHOMY MaTepuany (Hanpumep, Mexay nanbLeM YenoBeka W N1acTMacCoBOW MOBEPXHOCTbIO NN MeX-
AY MeTan/M4yeckoi 3arpy3oyHoOi Tpy6Oi 1 NMOBEPXHOCTbIO XNAKOCTU B pe3epByape).

370 6bICTPO MpoOTekaloLWme KpaTKOBPeMeEHHbIe paspsfbl, KOTOpble NMpU NOAXOAAWMX YCNOBUAX MOXHO
yBUAETb W yCcblwaTb. B oT/inumne oT MCKPOBbIX PaspsfoB B HUX pacxoAyeTcs TO/IbKO He3HauyuTenbHas vacTb
3apsfa, CBA3aHHOIO C CUCTEMOW, 1 pa3psaj He NpUBOANT 06a 06bekTa K O4HOMY M TOMY Xe 3Ha4yeHUI0 NOTeH-
ymnana (He NPMBOAUT K BbIpaBHUBAHWIO NMOTEHLNANOB ABYX 06bEKTOB).

4.7.5 TToBEPXHOCTHbIe KUCTEBble pa3psAaabl

Pasznunuune mexay KNCTeBbIM paspsioM U NOBEPXHOCTHbIM KUCTEBbIM pa3psiAoM COCTOUT B TOM. YTO nep-
Bblli NponcxoAuT, rnaBHbIM 06pa3oM, B BO3AYLWHOM paspsgHOM NPoOMexXyTke, a BTOpOl/i — Ha rpaHuue pasge-
na cpas, HanpumMep Ha NOBepPXHOCTU MaTtepuana. NMpuynHa BTOPOro paspsja, AB/SIOLWErocs MNOBEPXHOCTHbIM,
COCTOUT B TOM. YTO IHEPreTUHEeCKMM UCTOYHUKOM CNYXWUT nose, 3ak/loyYeHHoe, rnaBHbIM 06pa3oM, B TOHKOM
cnoe AM3NeKTPUYECKOro mMaTepuana, a He BHeLWHee MoJjie, Kak B NepBOM cnyvae. [1/19 ero BO3HUKHOBEHUSA
TpebyeTca HanpskeHne Npob6os TOHKOro CMOS, KOTOpOe 3Ha4YnTeNlbHO NpeBbllwaeT HanpsxeHne npob6os co-
OTBETCTBYHOLEro BO3AYLWHOINo NPoOMexyTka. BO3HWKHOBEHNS MOBEPXHOCTHbIX KACTEBbIX Pa3psafoB MOXHO U3-
6exaTb. eC/IN rapaHTMpoBaTh, YTO HamnpshkeHne NPoGOsi ANINEKTPUYECKOTro C/I0si MeHblle, YeM 4 kB. Makcu-
MasibHOe A0MYyCTMMOe 3HaYeHe HanpsHXeHNs NPo60sa yBeIM4YnBaeTCca C yBeiMyeHnem TONWNHbI AN3NeKTprKa
1 B onpefenieHHbIX NPakTUYeCcKnX crydasax AonycTUMoe HanpsXeHne Nnpobos MoxeT 6bITb 60/bLIe, Yem 4 KB.
Pa3psag MOXHO MHULMMPOBATb UAN NPOBOASILLMM 06BEKTOM, NPUGAMXKAIOWMMCSA K NMOBEPXHOCTU, AN NpoGoem
AnanekTpuka. Ecnu none B AuanekTpuke, o6ycnoBnieHHoe 3apsiOM Ha ero noBepxHOCTWU, gocTuraeT npo-
6VBHOrO 3HaYeHUs ANA mMaTepuana AUasieKTpuKa, BO3HUKaeT CMOHTaHHbI paspsaj v conyTCcTBYOLWMI Npo6oii
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(npokon) nucTa/nokpbITNA. HaumMHaa ¢ aToro Npo6os (nu ¢ paspaga Ha npubanxarwmniica o6bLEKT), BbiCcOoKas
napansesnbHas NOBEPXHOCTb AN3/IEKTPMKA COCTaBNAOLWAsA 3/1EKTPUYECKOT0o Nos NPUBOAUT K BO3HUKHOBEHMIO
psAa CUNbHbIX MOBEPXHOCTHbLIX Pas3psifoB, B KOTOPbIX CTekaeT 60/blas YacTb NOBEPXHOCTHOrO 3apsaja.

AnanekTpnyecknii INCT, NOBEPXHOCTN KOTOPOTO 3apshXeHbl 3apAafamMn NpoTUBOMNOIOXKHbIX 3HAKOB, NOA0-
6eH KoHAeHcaTopy C naockonapasniesibHbIMU NAacTUHAMW U C ANINEKTPUYECKON NPOC/IONKOM MexAay HUMW.
CnepoBaTenbHO, 3HEPruio, peann3oBaHHY0 B MOBEPXHOCTHbIX KUCTEBbIX paspsagax, MOXHO /Ierko OLEeHUTb no
3anaceHHOW aHeprun. dKBMBasieHTHas eMkocTb Ce AUN3fieKTpMYecKoro aAucta ¢ niowagbio A, TonwmHom d,
a6Cco/OTHOW NOCTOAHHOW €0 = 8.854 « 10*120M 1 1 OTHOCUTEsNIbHOW AU3NeKTpUYeckoli npoHuuyaemocTbio tf,
yAepxuBallas NoOBEPXHOCTHYIO MJIOTHOCTb 0. cocTaBnsieT

CBN *T*0 @
ANs 3apsga q v NNoTHOCTM 3apsifja o.
Mpumep — d = 75 mkm. A = 0,5 M2, =2 1 NJIOTHOCTb 3/1IEKTPNYECKOro 3apsga o = 10"3 Kn/M2, 3anaceHHas
3aHeprusa:
w=j C. V2;
w .L fL ,
2 Co
W= A+ 02=u
2 *

4.7.6 KoHuueckue paspsafgbl

OTOT TUN paspsifa BO3MOXEH, Korga, Hanpumep, rpaHysbl C BbICOKUM yAe/lbHbIM COMPOTUBNIEHNEM 3a-
rpyxatTcs B 6yHKep. 3arpyxaemMble 3apsHXeHHble yacTuubl, TakKme Kak MaacTmMaccoBble rpaHy/bl, Hakanau-
BalOTCA U 3aN0NHAIOT 06bem 6yHKepa. Mone 3Toro 3apsja NpPosBAseT oTTankuBalouwmne cCunbl, gelicTeytolune
Ha OAHOMMEHHO 3apsiXeHHble 4YacTulbl, KOTOpble NagalwT B 3arpyxaembiii 06beM. [Moka rpaBuTalMOHHbIE
cunbl Npeo6nagalT Hag cuaamu oTTaNkMBaHUA YacTul, NPOUCXOANT YBeNMYeHne NJI0THOCTU 3apsja B 06b-
eme. Ecnun 3apskeHHble YacTulbl NPOAO/KAIOT ocaxjaTbCcs B obpa3osBaBWwMiica o6beM maTepuana, korga
HanpsHXXeHHOCTb MO/ NpeBblcUAa 3HaYeHWe NPOGUBHOWN HaMPsSXKeHHOCTU BO3A4yXa, MPOUCXOAAT pa3psafbl Ha
npoBoasine CTEHKN 3a3eM/IEHHOro 6yHkepa.

4.8 MexaHu4yeckue cubl B 3/1eKTpOCTATUYECKOM none

ONneKTpnyeckoe rnosie 3/IeKTPUYECKOro 3apsafa MOXeT NPOSABMATLCA B MeXaHUYeCKOM BO3,D.e[/lICTBVII/1 Ha
CMeXHble 06beKTbl. MAeHKn, 3apsXXeHHble 00 HEeCKOJ/IbKUX MWUKPOKY/TOH Ha KBaﬂ,paTHbIVI MeTp, MOTyT npunun-
natb K MeTa/I/IMYECKNUM MpeamMeTaM, a 4YacTulbl MbIIM MOTYT MPUTATNBATLCA NONASIMU, 06YC/NOB/IEHHbLIMWU 3Ha-
YNTENbHO MeHbLl el NNOTHOCTLIO 3apa[os.

Hanpumep cuna, ,D,eVICTByIOLLI,aFI Ha 3apsAXXeHHYH YacTtuuy B6/M3M OT MJIOCKOW 3a3eM/IEHHON NAacTuHbI,
MOXEeT 6bITb BblYMC/IEHA HA OCHOBaHWKN 3akoHa KynoHa:

16 n er £% d2

rae g — 3apsif yactuubl;
d — paccTosiHMe [0 NAACTUHBI.

5 |_|p06J'IEMbI 1 OoMnacHbIEe MNPOoAB/IEHNA CTaTUYECKOIo a/1IEKTpU4ecTBa

5.1 O6wwne NoNoxeHns

JnekTpocTarnyeckuii paspsg (SCP) pasnuyatoT No TUNYy 1 No BO34eNCTBUIO, NOCKOMbKY NPUUUHBLI 3/1€K-
TpocTaTUUeckUX NPo6aeM MOryT 6bITh Pas/IMUHbIMU N ONPeAensAThbCA UX NPUPOAONA. Pa3psaabl Mexay MeTan-
NINYECKMMU CTPYKTYypamu, UCKPOBbIE U NOBEPXHOCTHble KUCTEBblE pa3psiibl Hanbosiee onacHbl. Paspsabl C
Ha3M1eKTPU30BaHHbIX 06 bEKTOB U3 N30NMPYIOLWNX MaTEPUANOB Takke MOryT NpeAcTaBAsiTb ONAcHOCTb U MOTYT
6bITb MCTOYHVMKOM 3aXKUTaHWsi OTHEOMNaCHbIX Fa3oBbIX CMeCcel WU MPUYMHOI HaHeceHUs yuep6a 3M1EKTPOH-
HbIM KOMMOHeHTaMm. Mpo60oii N30NupyLWKX CNOEB NOMYNPOBOAHUKOBOrO YCTPOCTBA MOXET MPOM30iTU npu

9
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HanpsbkeHnn MeHee 50 B. a AnA Apyrux NoBpexAeHuii, Takux Kak nnasaeHne matepuasia nosynpoBoAHUKA,
TpebyeTcs aHeprusi BCero B HECKO/IbKO MUKPOZXOyNei. 3apas XMaKoCcTU nnm TBepaoro o6bekta cosgaeTt npo-
6nemy nNpu paspsfe Ha Apyroe Tesio Uau Ha 3eMito.

B Xupypruyecknx otaeneHnax wav npv nponsBoacTtee hapmaueBTMUYECKMX NpenapaTtoB BaXXHO COO/0-
AaTb 0cobble TpeboBaHMA NO COBGMOAEHNIO YNCTOThI. MpK 3TOM MOXET BO3HUKHYTb Npobsiema KOHTpONsa 3a-
psXeHUa yacTtu.

5.2 O1eKTPOHHbIE€ KOMMOHEHTbI U CUCTEMbBI

5.2.1 O6uwme NONOXEHNSA

OCP — cepbe3Has yrposa /11 3/IeKTPOHHbIX KOMMOHEHTOB M cucTeM. [lnanasoH 4YyBCTBUTE/IbHOCTU
3/1EKTPOHHbIX KOMMNOHEHTOB K Bo3gelicTBuio 3CP wunpok. Hanbonee 4yBCTBUTENbHbIMU ABAAIOTCA, Hanpumep,
noNynpoBOAHUKN, cunTbiBaowme (MR) rosloBKM U TOHKNE N/IEHOYHbIE PE3NCTOPbI.

3-3a BbICOKOW YyBCTBUTE/NILHOCTM MpeanosiaraloT, YTO BCE TUMbl 3N1€KTPOCTATUYECKUX pa3psAfoB MOryT
nospexaarb YyBCTBUTE/IbHbIE 3/IEKTPOHHbIE KOMMOHEHTbI.

5.2.2 Tunbl noBpexaeHunin

MoBpexaeHne ot SCP MOXeT NPMBECTU K KATaCTPOPNUYEeCKOMY OTKa3y 1 CKpbITbIM AedeKkTaMm.

KaTtacTpodunyeckoe nospexaeHne MOXeT NPUBECTU K OTKasy UM AedeKTy KOMMNOHeHTa M Bbl3blBaTb
npekpauieHne PyHKLMOHMPOBAHUA KOMMOHEHTa WIN CUCTEMbl UN HECOOTBETCTBME NMPeAbABAAEMbIM K HAM
Tpe6oBaHUAM.

Y KOMMNOHEHTA CO CKPbITbIM AedeKTOM MOryT BO3HUKHYTb U3MEHEHUS XapaKTepUcTuK, KOTopble He 0685-
3aTesibHO BbIAYT 3a NpeAenbl HOpMaTUBHbIX A0NYCKOB. OAHAKO 3TO MOXeT 6bITb CneACcTBMEM OCNab/eHHOro
Bo3gelictBusa 3CP KOMMNOHEHT CO CKPbITbIM AedeKTOM MOXeT ObiTb 60s1ee BOCMPUMMYMB K Mocneaylowmm
paspsagam uav ni6omMy Apyromy BO3AeiCTBUIO HanpshkeHus. 1 BcnegcTBMe 3TOro yBEIMUUTCA BEpPOSiTHOCTb
COKpalleHNs ero cpoka cnyxo6bl.

HesBHble nocneacTBus BO3AeCTBMA paspsf0B Ha NporpaMmMupyemMblii KOMAOHEHT (Ha KOMMOHEHT, 3a-
[eliCTBOBaHHbIA B NporpamMmme) Uan BO3AeNCTBUA 3/IEKTPUYECKUX NOMEX, BO3HUKAKOLWMX Npu paspsage, MoryT
NpPoABUTBLCA B (POPMeE NCKAXKEHNS XPaHALWMNXCA AaHHbIX. JIOXKHbIA CUTHAN MOXeT MOABUTBLCA U3-3a HaNTOXEeHUs
HaBOAMMbIX TOKOB WAWN 3NeKTPOMAarHUTHbIX U3NYYEHU, NCTOYHUKOM KOTOPbIX C/YXWUT paspsaj cTaTtuveckoro
3n1eKTpuyecTaa.

YpoBeHb MNOBPexXAeHNS KOMMNOHeHTa B 3aBUCUMOCTIN OT TUNa MexaHu3mMa NoBpexAeHus onpeaensercs
WUAN HanpshKeHunem, Win MOLWHOCTbIO. Pas3/inyHblie TUMbl KOMMNOHEHTOB W MOJYNPOBOAHMKA BOCNPUUMUYMBBLI K
pasnMyYHbLIM BMUAaM MeXaHU3MOB MOBPexXAeHUs.

KoMnoHeHTamn, 0c060 YyBCTBUTENbHBLIMU K NPOGOI0 N30NALNN, ABAAIOTCA Hanpumep, MoJieBble TPaH-
31CTOPbI (ANCKPETHbI NPO6O OKCUAHOrO 3aTBOpa), MHTerpasbHble MUKPOCXeMbl C MOJIHOW MeTannunsauuei
N KoHAeHcaTopbl. TUNUYHLIMU BUAEAMU OTKa30B ABMAIOTCA KOPOTKME 3aMblKaHUA U UK BO3pacTaHue ToKa
yTeukn (M3MeHeHne BOSIbTAMNEPHOI XapakTepucTuKn).

MpumMmepbl KOMNOHEHTOB, 0OCOGEHHO BOCMPUUMUMBBLIX K MOBPEXAEHUIO MeTannmnsayun, BknwoyawT CBY-
TPaH3UCTOPbl M MHTErpasbHble MUKPOCXeMbl. TUNNYHbIN BUA O0TKa3a — 06pbIB Lenu.

[MOCKONbKY BCE 3T MeXaHW3Mbl NOBPEeXAEeHWs 3aBUCAT OT reoMeTpUYecKoro pasmepa [uanekTpuye-
CKOrO C/1051, APYroro cnos U3onauuu, WHUpUHbl U TONWWHBI MeTannm3aunm u T. 4.. npegnonaraeTcs, 4To co
BpemMeHeM NposBAseTcA TeHAEeHUMs yBe/IMYeHUA YyBCTBUTENbHOCTM NONYNPOBOAHUKOB K Bo3aelicTBuio CP
OfHaKo AN HeKOTOPbIX TUMOB KOMMOHEHTOB Yy/lyulleHne 3aliueHHOCTN Lenei oT ux BosaeiicTems obecne-
ynBaeTCa UX N3rOTOBNIEHNEM B 6ynaBOYHOM hopmarte, YTO CHUXAeT UX YYBCTBUTENbHOCTb K OCP.

5.2.3 NMpo6aemMbl N Yyrpo3bl Ha pa3/IMYHbIX 3Tanax XM3HEeHHOro unkna

Bce 3/1eKTPOHHbIE CUCTEMBI B NpoLLecce NPpUMeHeHus ysa3BuMbl a8 SCP. MNpamoe nopaxeHne CUibHbIM
paspsgom noboii HacTu CUCTEMbI MOXET CO34aTh TOKW, He MpOTeKalLW e HenocpeaCcTBEHHO B 3eM/110.

[Naxe pa3pag B6/M3nM CMCTEMbl MOXeT NoBpeanTb ee. Pa3psag nanyyaeT a/leKTpOMarHMTHoe nose, cno-
cobHOe MHULMMpPOBaTb TOKN B cUCTEME. DTN TOKU MOTYT 6bITb paspyLlnTebHbIMU UAN NPUBOAUTL K «CKPbITbIM
AedekTam», HanpUMep K UCKaKeHWo nMHopMaL M CNpoBOLMPOBaHHbIMU MMMNYNbcamu. MNporpamMmrpoBaHue
onpepesieHHbIX KOMMNOHEHTOB MOXeT 6bITb TakXe 6e3B03BpaTHO NCKaXXeHO.

3nekTpocTaTUYeCcKnUin pas3psag MOXeT NMpPou3oliTu Ha kabenb, pacrnosloXeHHOe Aaneko OT CUCTeMbl, U
BOJIHa NepeHanpsXXeHns (MMMNy/bC BbICOKOTO HanpPs)XXeHUs1) MOXeT MPOHUKHYTb B CUCTEMY.

Bo BpOMS M3roTOoB/IEHUSA 3/IEKTPOHHbIX YCTPOMCTB 06paboTka YyBCTBUTE/IbHbLIX 3/1IEKTPOHHbIX KOMMO-
HEHTOB 1 c6opka J0/MKHbI 6bITb OYeHb AennKaTHbI. B okpyxatoueli cpege paboyero mecta eCTb MHOrO yrpos

10
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3/1eKTPOHMKE: 3apsXeHHble onepaTtopbl, 0AexAa, He3a3o0MJ/IeHHbIe Y3/1bl MEXaHU3MOB, N/1aCTUKOBasA ynakoBKa
N MYCOpHble Befpa, NaacTMaccoBble KOMMNOHEHTbI, U T. 4. Hanbonee paspylwmMTeneH NUCKPOBOW pa3psg. Takoi
paspsj MOXeT NMPON30oATN NPU COMPUKOCHOBEHUMN C NeYaTHON NnaTol Has/leKTpM3oBaBLIEerocs oneparopa.

3apsaf camMoro KOMMOHeHTa Takke MOXeT Bbi3BaTb MOBpeXAeHWsA. 3ak/l04YeHHbIli B M1acTMacCoBYHO
Kancysy nosiynpoBOAHUK SIerKo 3apsixxaeTcsi Npu TPeHUN O ee NMOBEPXHOCTb, HanpuMmep 06 ynaoTHUTENb UNKN
nnacTUKOBbI/ NakeT. ATOT 3apsAf Ha N1acCTMaccoBOli MOBEPXHOCTU Kancynbl MHAYLUMPYET HanpsxeHne Ha nNpo-
BOJAHMKaxX MOMYNPOBOAHMKA MU Ha ero coefuHeHUax (Ha BBOAax WM BbiBogax). Mpu CONPUKOCHOBEHUU coepu-
HEHWI KOMMOHEeHTa UM KOMMOHEeHTa C MeTa/l/IM4eCKUM MHCTPYMEHTOM, UAN nanblemM MpoucxoanT paspsa.
MocKoNbKY eMKOCTb 3TUX 06bEKTOB Masia U eMKOCTb MHCTPYMeHTa UAN nanbla onepartopa HamMmHoro 6onblue,
paspsj NponcxouT O4eHb 6bICTPO M Bbi3biBaeT MPOTEKaHWe CUILHOTO Toka. [laxe ecnu paspshkaeTcs OYeHb
HU3Kasi IHEPrus, ANs oYeHb MENKUX 3/IEMEHTOB LeNn TOK MOXET 6blTb paspyLnTeNbHbIM.

B npouecce npon3BoAcTBa KOMNOHEHTOB BO3HUKAIOT 1 Apyrve npobnembl, CBAi3aHHble C 3/1eKTpocTaTn-
YyeckmMm 3apshxeHnem. MonynpoBOAHMKN B NMpoLecce NPou3BOACTBa AO0/MKHbI OblTb Ype3BblYAWHO YNCTBIMU U
NOBEPXHOCTb A0/KHA ObITb 3awuuieHa. Ecan nonynpoBOAHMK 3apsiXeH, OH NPUTArMBaeT Mbl/ib U3 BO3AyXa.
Ta xe camas npo6sema cywecTByeT U B OTHOWEHUN APYruX feTaneli a/IeKTPOHNKU, HaNnpMMep B CBA3W C 3a-
rpsi3HeHMeM AUCKOB, AVCKOBOJAOB W 3/IEKTPOHHOM ONTUKMN.

YpoOBeHb, Ha KOTOPOM KOMMOHEHT noBpexaeH OCP. 3aBUCUT OT AMn3aiiHa KOMMNOHEHTa N XapakTepucTuk
paspsiga. MoryT BO3HMKaTb pas/iMyHble YC/IOBUA BO3HWKHOBEHUSA pa3psfoB, HO B KayecTBe npejcTaBuUTeslb-
HbIX. JaXe eC/IN OHN He MepeKkpbiBalOT BCe BO3MOXHble BAMAOLWMNE HA pa3psas 06CcTosATeNbCTBA, BblAefeHbl
Tpu Tuna mogenei: moAaesnb yesnioBeyveckoro Tena (MUT). Mogenb mexaHnyeckoro yctpoiictea (MM) n mogenb
3apshkeHHoro yctpoiictea (M3Y). Moaenu Ucnonb3yloT, 4TOGbI oNpeAennTb MakCumMasnbHOe 3HavYeHue Hanps-
XEeHUs. KoTopoe, 6yayun peann3oBaHHbIM, He HaHeceT yuep6a UCMNbITbIBAEMOMY KOMMOHEHTY.

5.3 OnacHOCTb 3aXWUraHmsa OoT CTaTUYECKOro aneKTpmuyecTBa

5.3.1 O6wme nonoxeHus

Pa3psafbl CTaTUYECKOro 3fleKTpuyecTBa MOryT 3axuraTb roproumve rasbl, fMbib, Napbl Uin asposonun. 3a-
XuraHve BbI3blBaeT CU/ILHO HarpeBalLWuiica kaHan paspsaga.

5.3.2 NckpoBble pa3psafbl C 31eKTPONPOBOAALNX 06 BHEKTOB

Mpn61n3nTenbHOE BblYNC/IEHNE SHEPTUN NCKPOBOIo pa3psa MOXeT ObiTb cAe/laHo, Hanpumep, Aas He-
3a3eM/IeHHOro meTtanamyeckoro 6apabaHa, 3ano/IHEHHOro NPOAYKTOM pasmona.

Mpumep — B 3aTom cnyyae 3apsgHblii TOHIMOT 6bl 661 Tb paBeH 10 7A. ConpoTuBneHne 3emne 6apabaHa
R mMorno 61T 1011 OM 1 eMKOCTbio NpnbAn3nTenbHo 50 n®. Torga BO3MOXHOE MakCMManbHOe HanpsiXeHne
Ha 6apabaHe Vmax npu6n1mM3nTenbHo yepe3 15¢ 3arpysku paBHO:

YUn«=' R=10kB.

MakcumanbHas aHeprus, W. peasnmsoBaHHas Npu UCKPOBOM pa3psje pasHa:
W =j C V*at=2,5 mOx.

KpyTusHa nepegHero dopoHTa, aMnamTya v npoaos/DKUTENbHOCTb UMMy bCa paspAaaHOro Toka npu pas-
psge — BaxHble (hakTopbl, BAUAOWME Ha ypOBeHb ONAacHOCTU. Bbicokasa KpyTusHa nepegHero hpoHTa un
aMnanTyga mMnynbca Toka onpegenseT agnabaTMyHOCTb Tenaonepegayn, Hanb6osnee cnoco6CTBYyOLEN 3a-
XUraHuio rasoBo3fylHOlM cmecn. Hao6opoT, 60nee gnuTenbHasa NPOAO/KUTENBHOCTb pa3paja, MHorga npu-
BOAUT K YBE/IMYEHUIO BEPOATHOCTU 3aXKMUraHuA MblNIEBO3AYLWHON cMecu. BkAlOUeHNs BbICOKOTO nummnegaHca B
Luenb paspsfgHOro Toka AOCTAaTOYHO, YTOObl YMEHbLWNTh TOK paspsaga 1 yBe/IMYnUTb ero NpoAo/IKUTeNbHOCTD,
4TO MOXET CHU3UTb MOTEHLMa/IbHYI0 ONAaCHOCTb 3aXWUraHUs 60/bLUNHCTBA OTHEONACHbIX CMecCei.

5.3.3 KopOoHHble pa3psifbl C 3/1eKTPONPOBOAALWLNX 06 bEKTOB

MNoTHOCTb 3Heprnum B paspsge HaAaMHOFO MeHblLle, YeM B UCKPe, U MO 3TON NPUUYMHE KOPOHHbIe paspsgbl
06bIYHO He CMOCO6HbI CTaTb UCTOYHMKOM 3axuraHusa. OgHako, nNpu onpefesnieHHbIX 06CTOATeIbCTBAX, HaMNpPU-
Mep. ecniv NPOUCXOANT yBesInYeHne noTeHynana 3a0CTPEHHOro NPOBOAHMKA, KOPOHA MOXET NepenTn B NCKPY
Mexay 3TUM NMPOBOAHUKOM U APYTrM, CNOCO6CTBYHOLLMM 06pa3oBaHNIO NCKPOBOIO Pa3psagHOro NpoMeXxy T Ka.

5.3.4 KncteBble paspsgbl C M30UPYOLNX NOBEPXHOCTEN

Ecnun aHeprun BNosiHe JOCTAaTOYHO, KUCTEBbIE pPaspsafbl MOryT 3axuraTb 60/bLNHCTBO B3PbIBOOMACHbIX
rasos 1 nNapos. 3axuratwwas Cnoco6HOCTb 3aBUCUT OT MONAPHOCTU paspsfoB U KOHUTypauumn anekTpoaos.
Moka elle HET YBEPEHHOCTN B TOM. YTO KUCTEBbIE pa3psifbl CNOCOOHbI 3aXuUraTb MNbly1eeo3fyliHble CMeCu.
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5.3.5 Ckonb3AuWmMe KNCTEBble pa3psafbl C U30INPYHOLWMX NOBEPXHOCTEN

[ANA BO3HUKHOBEHUS CKOMb3AWNX KNCTEBbLIX pa3psafoB TpebyeTca BblCOKas NMOBEPXHOCTHaA M/IOTHOCTb
3apsA0B, KoTopas 06bIYHO POPMUPYETCA TaM. rae YacTulbl CbiNyYnx Matepnasios B3anMoAeinCcTBYIOT CO CTeH-
KaMun Man NOKPbITUAMW C BbICOKMUM YAe/IbHbIM CONPOTUB/IEHMEM, HANPMUMepP NPV MHEBMOTPAHCNOPTE CbhINy4nx
MaTepuanoB no Tpy6am M3 mMaTepuasoB C BbICOKUM YyAe/lbHbIM COMPOTUB/IEHWEM WAN MO MeTan/INyecKnum
Tpy6am c NoKpbITUAMWU U3 Takmx maTepuanoB. CKoMb3slne KUCTeBble paspsaibl Habnwganmcb, Korga Nnposo-
Aswme XUAKocTn nynbcupoBany (MMNYNbCHO NPOKaYMBasIMCh) MO WiaHraM 13 M30AMpYyoLWmMxX Matepuasos c
cyxoli {Hapy>XHO/i) NOBEPXHOCTbIO. B Apyrnx cny4vasax npu onpepesieHHbIX 06CTOSITENbCTBAX 3HAUYUTENbHOE
TPeHne MOXeT NPOUCXOAUTb Mexay ynakoBaHHbIM MPOAYKTOM W ynakoBKOl. Bbicokasi noBepxHOCTHasa naoT-
HOCTb 3apsAf0B MOXeT TakXe cTaTb pe3y/ibTaTOM OCaXAeHWS WOHOB Ha CTeHKax WM MOKPbITUSAX C BbICOKUM
yAenbHbIM CONPOTUB/IeHNEM. Bo/blliOe KONMYeCcTBO MOHOB MOXET NPOSIBAATLCA B NPON3BOACTBEHHbIX YC/10-
BUSIX. HAaNpUMep BO BPeMS yBe/M4yeHUs 06beMHO NAOTHOCTM 3apsafos (MpY YNJI0OTHEHMN B NPpoLecce ocax-
[EeHNSA) CbiNnyuynx MaTepranoB C BbICOKAM yAeNbHbIM CONPOTUB/IEHNEM. Takne paspsfbl He BO3HMKAIOT B CNOAX
CbINy4ynx maTtepunanos.

CyanTb O 3axurarouweld cnoCO6HOCTUN CKOMb3ALWMNX KUCTEBbIX PaspsfoB MOXHO, MOCKO/IbKY B KaxAoM
oTAeNbHOM pa3psje peannsyetcsa 60/blas YacTb 3apsja U 3anaceHHY 3HEPrui0 MOXHO CPaBHUTL C MUHMU-
ManbHOW aHepruei 3axunraHmnsa (M33) gaHHOro NopoLwwKoo6pa3Horo Nnpoaykra. Paspsasbl ¢ Takoil aHepruein npu
HenocpeAcTBEHHOM BO3/eliCTBUM Ha 3/IeKTPOHHble CUCTEMbI UM YCTPOWCTBA MOryT NMPUBOAUTbL K KaTacTpo-
nyeckmm nocnepcteuamM. CnegyeT OTMeTUTb, YTO paspsaf Ha 3eMJ/II0 Yyepes YesloBeKa Mpu TakoW aHeprum
oKa3sblBaeT Ha Hero 3HaunTenbHoe usnonornyeckoe BosgelicTeme n npeacraBnseT ONacHOCTb.

5.3.6 Pa3paabl c Tena yenoseka

3apaabl Ha Tene 4yesioBeka OObIYHO BbI3bIBAlOT OMACHOCTb. YenoBeK, N30/IMPOBaHHbIN OT 3emMun, MO-
XeT /Ierko Haa/NeKTpPu3oBaTbCA M OCcTaBaTbCA B 3apsSHXEHHOM COCTOAHMU. 30n5uma oT 3eMinm MoxeT obecne-
YMBaTbLCA HaMoJfIbHbIM MNOKPbITUEM WAW NogowBaMn 06yBMW, BbIMOSHEHHLIMN U3 U30/IALMOHHOIO MaTepuana.
CyuwecTByeT MHOrO MexaHnu3MoB, o6ecneunBaloLNX 31EKTPN3aLnio YenoBeka: A1 3TOro JOCTaTOYHO NOX0-
AWTb MO Mnony, NOAHATLCA C CUAEHbSA, CHATb OfeXAY, BOCNO/Mb30BaTbCA N1acCTMacCoOBbIMU U3AENNAMU, CNUTb
XUAKOCTb Un cobpaTb 3apsXKeHHbI Matepnan B eMKOCTb, WM MOCTOATb B MoJsie 3apsXXeHHOro o6bekTa, Ha-
npumep NPMBOAHOIO PEMHSA UM N3ONUPYIOLEA YNAaKOBKN.

Ecnun anekTpocTaTUyeckn 3apsiXeHHblli YenoBeK KOCHeTCA asiekTponpoBoAslero ob6bekTa (Hanpumep,
pyuYkn Asepu, nepwun, u T. 4.), TO Npon3oigeT UCKPOBOW pa3psg. Takme paspsagbl MOryT 6biTb He3aMeTHbIMU
WNN HECbIWNMBIMU U flaXXe He OWYTUMbIMUA 4Ye/I0BEKOM.

MoTeHumnan 3 kB Ha XxapakTepHoW Ans Tena 4yenoseka emkocTn B 200 nd cooTBeTCTBYeT 3anaceH-
HOW aHeprumn 0.9 mx. VIcKkpoBOW paspsf € YesioBeka Npuv TaKOM 3HAYEeHWUU 3IHEPruyM CnocobHbl 3axeyb rasbl
(M33 cmecn Bogopoa-'Bo3gyx — 0.02 mAx). napbl (M33 cmecu yrnesogopoa”sos3ayx — 0,2 mx) n gaxe He-
KoTopble Nbin (MeHee 1 mOx). /I, KOHe4YHO, Takne pa3psafbl CNOCO6GHbI NOBPeAUTb He3al L eHHble 3/1eKTPOH-
Hble ycTpolicTBa.

5.3.7 3axurarowasa cnocobHOCTb 3/1eKTpocTaTU4YeCcknux pa3psagos

5.3.7.1 O6wme NonoxeHms

Ecnun B onacHbIX 30Hax MOTYT BO3HMKaTb pa3psgbl CTAaTUYECKOro 3/1eKTpMYecTBa, TO crieAyeT yyecTb nX
CMOCOGHOCTb 3aXuUraTb B3pbIBOOMACHYIO Cpeay, B KOTOPOI OHU BO3HMKAIOT.

5.3.7.2 VickpoBble pa3psagbl

OnacHOCTb 3aXWraHWs UCKPOBbIM PaspsijoM MOXHO OLEHUTb MNyTeM CpaBHEHUs 3aTpayvyeHHOol npu pas-
pAge aHeprun ¢ M33 cpeAbl, B KOTOPOW pa3psad npoucxoguT (cm. 5.3.2).

5.3.7.3 KOpoHHble pa3psagbl

MAOTHOCTb 3HEpPrun Mnpu Takux paspsagax o6bIYHO He gocTaToyHa ANa 3axuraHua (cm. 5.3.3).

5.3.7.4 Kncrtesble paspsagbl

Moka HeT elle HUKaKMX AoOKa3aTeNbCTB, CBUAETE/NILCTBYIOWMX TOM. YTO Jaxe camas YyBCTBUTeNbHas
Nbl/ib (KPOME MHULMUPYIOWMX B3pbiBYaTbIX BELWECTB) MOXeT ObiTb 3aX)XXeHa KuCcTeBbIMU pa3psgamun. Teope-
TUYECKW. MPpU 3TOM, TaKylo BO3MOXHOCTb He/lb3 OTpuuaTb, MOTOMY YTO 3KBMBA/IEHTHAsA 3HEPrus KUCTEBbIX
pa3panos MmoxeT 6bITb 20 4 MOXx (cm. 5.3.4).

OrHeonacHble rasbl 1 Napbl MOryT 6bITb 3aX>KeHbl KNCTEBbIMU paspsgamu.

OueHka BEPOATHOCTM MOABNEHNA KUCTEBbIX pa3psfoB, CNOCOOHbIX BbI3BaTb 3aXuraHue rasa wiv napa,
MOXeT ObITb cAeflaHa Mo 3HAYEeHUAM BeIMYUHLI 3apsfa B eAWHUYHbIX UMMYy/ibcax paspsafHOro Toka npu Ku-
CcTeBOM paspsje.

MuHUManbHble 3Ha4YeHUA 3apsga B eAVHUYHbLIX MMMy/bCcax paspsfAHOro Toka NpuM KMCTEBOM paspsfe,
cnoco6Hble BbI3BaTb 3aXuUraHue ra3oB 1 NapoB pas/IMyHbIX rPynn B3pbIBOONACHOCTU, OLLEHUBAIOTCS Kak:
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-60 HKn — gna rpynn B3pbiBOoOnacHoCT | nan HA;

-30 HKn — ansa rpynn B3pbiBoonacHocTn UB;

-10 HKn — ana rpynn B3pbiBoonacHocTtu HC.

JononHntenbHaa wuHdpopmMauusa O rpynnax B3pbiBoonacHocth — no [OCT IEC 60079-10-1 wu
FOCT IEC 60079-10-2.

[Ana perncrtpaunn KACTEBbIX PaspsifoB, ANAWMUXCA B TeYeHWe HaHOCEKYyHA, TpebyloTcs COOTBETCTBYIO-
wme namepuTenbHble Npnbopbl. Ha pucyHke 4 aBa npumepa. MNpumepbl Taknx yCTpOCTB — ObICTPOAECTBY-
oumMe 3anomMmunHaroume ocumanorpadbl € BbICOKOYACTOTHLIM WYHTUPYOLWMUM pe3ncTopom. OB6bIYHO UX nosoca
nponyckaHmsa 300 Mly. yactoTa anckpetmnsauun 21 Bbib/C.

COOTHOLWEHNE MexXAy BeNMYNHOW 3apafa B eAVHMYHbLIX UMNyAbcax pas3psAafHOro Toka Npu KUCTEBOM
paspsje 1 BepOATHOCTbIO 3aXUraHnsa He y4YnTbiBaeT HN NPOCTPAHCTBEHHOIO, HA BPEMEHHOTO pacnpeesneHns
3aHepruu B paspsige. 3HaueHna 3apsga B MMNy/ibce cnegyeT paccMmaTtpuBaTb Kak NpubanxeHue, a He Kak ab-
COJIIOTHYIO Mepy 6e30MacHOCTN MaTtepuasioB B pasHOO6pasHbiX popmMax UX NPUMEHEHUS.

-BA)

-12.89nVs

20 Nov 2003
rctra t wan .a.ranwrna 10:4001

a) Cnabbliin paspsag < 20 HKn 6) CunbHbIl paspag > 60 HKn

PucyHok 4 — MpumMepbl hopM UMMy ibCca KUCTEBONO paspsa Ha akpaHe GbICTPOAENCTBYOLErO LMPOBOro
3anomMuHatoLero ocuunnorpada

5.3.7.5 CKob3AWwmne KACTEBbIE pas3psaabl

OueBUHO, HYTO CKOMNb3ALME KACTEBbIE pa3psAAbl CMOCO6HbLI 3aXuraTb roptoymne rasbl U napbl, Kak n 60b-
WWHCTBO Nbn (CM. 5.3.5).

5.3.7.6 KoHn4yeckne paspsagbl

N3BeCTHO, UTO KOHMYecKne paspsfbl CNOCO6HbI 3aXuraTtb roprouve rasbl 1 napbl. Cnegyer yunTbiBatb,
UYTO OHM MOTYT 3aXuratb U HeKoTopble Nbian (cMm. 4.7.6).

5.4 ®wunsnonornvyeckoe Bosgencreme

XOpowo NU3BECTHO AiB/IeHNe, 0CO6EHHO B AAHWN C HU3KOU BNAaXHOCTbIO BO3AyXa, Korga 4enoBekK 3/1eKTpu-
3yeTcs, NPoiiAsicb MO KOBPUKY WU MOAHSBLUWCL C CUAEHbS aBTOMOGWAS, U NPU MPUKOCHOBEHUWN K 3/1IEKTPO-
NpPoBOASILIMM O6BbEKTAM OLLYyLlaeT 3NEKTPUYECKIN yaap.

YPOBHM BOCNPUSATUSA NMOABMU 3/1eKTPOCTAaTUYECKOro 3apsiia U OTBETHOW peakumu npueefeHbl B Tabnuue 3.

MN301MpoOBaHHbI/i YenoBeK MOXET 3apsAAUTbLCS A0 BbICOKMX 3HAuYeHuii noTeHuuana, 0COGEHHO Mnpu 06-
paleHnn ¢ CUIbHO 3apsXXEHHbIMU 06beKTamMun. MpUMepbl TakUX CUTyaunii BKIOYaOT;

- Npouecc 3anpaB/ieHUs NocTesIN: NOoKpbIBana 3apsXeHbl U YesloBek npuobpetaeT UHAYLUNPOBAaHHbIA NOTEH-
Lman. KoTopblii HeiTpann3yeTcs Npu NCKPOBOM paspsiie B MOMEHT CONPUKOCHOBEHUSI C MPOBOASALLNM 06LEKTOM;

- yNakoBKYy W pacnakoBky B C/lyvae NPYMEHEHUS XOPOLUO 3/IEKTPU3YHOLLNXCA YNAaKOBOUYHbIX MaTepuanos;

- 0/leBaHne N CHUMaHue CBUTepPa; CBMUTEP CU/IbHO 3apshKeH 1 Ha YenoBeKa NPoOUCXoasaT pa3psagbl (KucTe-
Bble paspagbl);

- FPY30BUK C M30/IMPOBAHHbIMY M1ACTMACCOBbLIMU KOJIecaMu 3apsiiucs nNpu ABVXEHUN, N KACaHUEe Ky30-
Ba MOXeT BbI3BaTb HEMPUATHbI LWOK.
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Ta6nunuya 3— YPOBHU BOCNPUATUS JIHOABMU 3/IEKTPOCTATUYECKOTO 3apsifa v OTBETHOM peakuymn nNpyu eMKOCTU Tena B
200 n®

OHeprua paspaga. MOx Peakuyunsa MoTeHuunan Tena. B
0.1 Paspag owyTtnm 1000
0.9 YeTko owyTtim 3000
6.4 HenpusiTHbIN LWOK 8000

5.5 MopgennpoBaHue 3/1eKTpOCTaTUYECKUX pa3paaos

5.5.1 O6wmne NosioxeHus

Pa3psiibl CTaTUYECKOro 3/eKTpuyectBa 06bIYHO MOLENVPYIOTCA MPOCTONM 3/IEKTPUYECKO LLeNnoYKoii, B
KOTOPOW aNneKTpocTaTUYecKunii 3apsag HakaniMBaeTcs NPy 3apsXKEHUN eMKOCTU KOHZeHcaTopa [0 onpeaeneH-
HOro HanpsixeHus. Korga TpeGyeTca mMoAeniMpoBaHue paspsifja, 3anaceHHas 3jieKTpocTaTvyeckas 3Heprus
paspsixaeTcs yepes 3/IEKTPUUECKYIO LieNb Ha Harpy3Ky, KOTOPOi MOXeT 6biTb UCKPOBOW paspsg UinM UcnbiTy-
eMoe 3/1eKTPOHHOEe yCTpoiicTBO. Pa3pas 06bl4HO XapakTepusyeTcs napameTpamMu, OTHOCALWMMUCS K hopme
BOJIHbI TOKa. |, XOTSA 3anaceHHas nepej paspsagoM afieKTpocTaTmyeckas aHEPrusi TakKe MOXeT 6biTb BaXHbIM
napameTpom. MNpuHunnuasbHas cXxema ycTpoicTBa AN MOAEIMPOBaHNS pPa3psifioB CTaTMUYECKOro afieKTpuye-
cTBa NpuBeAeHa Ha puUCyHke 5.

CorpcrnBosHuB R MIHAyKTMBHOCTL X

PFtjpXAHNK
EmocTbC Tot I/
Hrpmwrt» V

PucyHoK 5 — MpuHUMnuanbHasi cxema yCTpoicTBa /11 MOAEMPOBaHMST Pa3psifoB CTaTUYECKOrO 3/1EKTPUYECTBa

3Ta ynpoleHHass MoAesnb Lenu no3BossieT noayvaTb A5 PasfIMUHbIX Lefieil WUpoKuii Bapbupyemblit
AvanasoH (POpMbl BOJIHbI, B 3aBUCMMOCTM OT 3HA4YeHUs eMKocTu C, conpoTuBieHns R v uHgyktusHoctu L.
Takve KOMMNOHEHTbI CYLECTBYIOT B II060W 3/1eKTPUYECKON Lenun, XOTsi NPaKTUYeCcKn HEKOTOPbIE U3 HUX MOTYT
NpVCcyTCTBOBATb KaK HenpeayCMOTPeHHble, HO Hen36exHble «napasuTHbIe» KOMMOHEHTbl. Bo MHOrMx uensx
Masible «NapasuTHbIe» KOMIMOHEHTbI MOTYT UMETh CYLeCTBEHHOE B/IUSIHME HA KOHEUHYIO MOAENNPYEMYIO DOp-
MY BOJIHbl, MO/ly4aeMOl0 Ha BbIXO4e.

MonyyaeMblil Ha BbIXoAe TOK BbIUMC/ISAIOT MO hopmysie

21(o L (6)

rae

° 21 . @

R2 1 1°5

412 ~L C\ ®

Ecnu co— peicTBUTENBbHOE YMCNO, TO LEMNb AaeT YHUNONSAPHY (hOPMY BOJIHbI, Kak NPaBuio, C KPYTbIM
nepegHMM (OPOHTOM M NOCAeAYHLWNM ANNTENBHBIM 3KCMOHEHTHLIM 3aTyXaHeM.

Ecnu o»= 0, TO Uenb KPUTUYECKN 3arfyweHa u popmMupyeTcs KOPOTKUI YHUMONSPHbIA umnynsc. Ecin
— KOMM/IEKCHOE YNCNOo, TO hopMa BOJHbI — y6blBaloLWas «UMKIMYeckasi» cuHycoua.

5.5.2 EMKOCTHble pa3psafbl AN onpeAesieHUs 3HEPTUUN 3aXUTaHUSA

Llenn ¢ paspskatoueiics eMKOCTbI0 06GbIYHO MPUMEHSAIOT NPU ONpefeneHn aHepPrumn 3aXnraHns ropro-
4nx cmeceii. B TMNOBOW cxeMe, 4TOGbl 3afaTb ONPeAEeeHHYI0 3HEPIUIO, NPUMEHAT eMKOCTb. ConpoTuse-
Hue uenu R n MHAYKTUBHOCTb L 06bIYHO HEKOHTPOIMPYEMbI U HAXOASTCA Ha YPOBHE «MNapasuTHbIX» 3HAYEeHUN.

Bo MHOIUX cyyasix onpegesnisieMbIM NapamMeTpoM CAYXWUT 3anaceHHas Mopog paspsgoM aHeprusi, a He pop-
Ma noslyyaemoil Bo/Hbl TOKa pa3psaga. Kak npasuio, oopma nosiydyaemoil BosiHbl — y6biBatolasi cuHyconaa.
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B HEKOTOPbIX C/y4Yasax B Lefb MOTyT 6bITb BK/IHOUYEHbl MHAYKTUBHOCTb. L, wam conpotuBnieHune R, Ha-
npumep. B yCTaHOBKax A/ onpejesieHus MUHUMaNbHON 9HEeprum 3aXuraHvs Mbiav, r4e 4acTo BK/OYaeTcs
MHAYKTUBHOCTb 1 MIH. TUMMYHbIE 3HAYeHUs1 NpegcTaB/eHbl B Tabnuue 4.

Ta6nunuya 4 — TuNoBble 3HAYEHUS, NCMOMb3yeMble NpU MogenvposaHum 3CP

Mopenb O6nacTb NpUMeHeHUsA R. Om C no L. HMH
OnpegesieHne 3HepPrum 3axun- 3axuraHne obnaka Mapa3nTHOe 3Ha- 5—1000 Mapa3nTHoe 3Ha-
raHua nblam YeHune yeHve wim 1 MM

3axuraHvie napa Mapa3nTHoe 3Ha- 5— 1000 MapasnTHOe 3Ha-
YeHune YeHne
Mopgenb Yenoseyeckoro Tena WcnbiTaHne  31€KTPOH- 1000—3000 100—300 Mapa3uTHoe 3Ha-
(MYT) HOro ycTpoiicTea yeHune
Mogens MexaHuyeckoro WcnblTaHne  3NeKTPoH- 8.5 (TUnNn4YHO) 200 0.5 (TiNn4HO)
YcTtpoiictBa (MM) HOro ycTpoicTBa
Mogens 3apsKeHHOro  McnbiTaHne  3M1eKTPOH- <10 (TUMWYHO) 3— 30 (T1nnuHo) < 10 (TMNNuHO)

YcTpolicta (M3Y) HOro ycTporicTea

5.5.3 Mogenb 4YenoBeyeckoro tena

BaxHoe 3HauyeHMe OTBOAUTCA MOAENN paspsafa CTaTUYeCcKoro afiekTpuyecTsa, MMUTUPYIOLLLEN pa3psag c
Ha3/1eKTPM30BAHHOIO YesloBeKa Ha UCMNbITyemMoe YCTPOWCTBO UM HA CUCTEMY M Ha3blBaeMoi Mofenbio Yeno-
Beyeckoro Tena (MUT). 3Ta mogesib 06bI4YHO NCMOb3YeTCA M AN1A TOro, 4UTO6bl NPOBEPUThL YyBCTBUTENILHOCTbL
K BO3AENCTBUIO pa3psf0oB CTaTMYECKOro 3/1eKTpuyecTBa 3/1eKTPOHHbIX KOMMOHEHTOB U CUCTEM B MpoLecce nx
npoussoacTea uam akcnnyatauymm no FOCT P 53734.3.1. 3Ty Mofe/ib Takxke NPUMEHAIOT B APYIrMX CUTyauusx,
rae MoryT BO3HUKHYTb paspafbl CTaTUY4ECKOro 3/flIeKTpuyecTBa Tesia YesioBeka, HanpuMmep B OLEeHKe YyBCTBU-
TENbHOCTU K 3aXUTaHMI0 MMPOTEXHNYECKOW MNbln.

B atom cnyyae emkocTb C BbIGUpaAlOT Takoi, 4Tobbl 6GbITb TUMUYHON AN Anana3oHa 3Ha4yeHuii yeno-
Beyeckoro Tesa. ConpoTtueneHne R BKAIOYEHO B Lenb, HO MHAYKTUBHOCTbL L ocTaeTcs B npegenax HEKOHTPO-
NIMPYEMbIX «MapasnTHbIX» 3HA4YeHW. MNMosyyaemasi BOJ/IHA UMeEET YHUMONAPHYIO (hOPMY C KPYTbIM MepeaHUM
(hPOHTOM U MeANeHHO ybbIBalOLWMM NOCNeAYOWNM 3Ha4YeHeM Toka. TUNUYHble 3Ha4YeHNss NnapaMeTpoB npea-
cTaBfeHbl B Tabnuue 4.

5.5.4 Moenb MexaHU4yecKoro yctpoiictea

Mogenb NpMMeHSIOT Npy onpeAesieHnn YyBCTBUTENIbHOCTU 3N1E€KTPOHHbLIX KOMNOHEHTOB K 3CP ¢ 60/1b-
WKNX MeTan/IM4eckux o6bLEKTOB, TakKMX Kak y3/bl 1 4yacTu MawmnH no FOCT P 53734.3.2. 3Ty mogenb Ha3biBalOT
«MofeNnb MexaHunyeckoro yctpolictea (MM)».

B atom cnyyae emkocTb C. MHAYKTMBHOCTb L n dpopma nonyvaemoii Bo/HbI 06bIYHO 3adaHbl. TUNNYHA
popma BOMHbI — LMKMYECKas CUHycomnga 3afaHHol 4acToTbl, A/INTENBbHOCTU N aMnAnTyAbl. TUNWYHbIE 3Ha-
YeHMsA nNapameTpoB NpeacTasB/ieHbl B Tabnuue 4.

5.5.5 Mogenb 3apsXeHHOro ycTpoiicTBa

Mogaenb 3apsixxeHHoro yctpoictea (M3Y) MogenupyeT cutyauyuto, korga 9CP npoucxogsat npu c6au-
XEHUN He6ONbLLIOro Ha3/1eKTPU30BaHHOrO yCcTpolicTBa UK 06bekTa C 3a3eM/IeHHON NoBepxHOCTbIO. Mogenb
NPUMEHSIOT MPU NUCMNbITAHUN YyBCTBUTE/IbHOCTN 3/1IEKTPOHHbIX YCTPOWCTB K Bo3gelicTButo 3CP. Kak npaBusio,
B YCTpPOWCTBE NMpMMeHeHa Masiasi eMKOCTb, a MHAYKTUBHOCTb L 1 conpoTtuBneHne R orpaHuyeHbl Ha ypoBHe
«napasuTHbIX» 3Ha4yeHuii. Mogenb 06bI4HO hopMUPYET BOJIHY, XapaKTePHYIO A1 OYeHb KOPOTKOro u 6bICTPO
npoTeKaloLlero yHMnoasapHoro paspsaga. TunuyHble 3Ha4eHUs napameTpoB nNpeAcTaBseHbl B Tabnuue 4.

6 OCHOBHble peLleHns NPobaem 1 3almTa OT OMacHbIX NPOSABIEHUI

6.1 O6wune NONOXeHUNA

B To Bpems Kak BblsiB/ieHMe NpPo6/eM, CBA3aHHbIX CO CTaTUYECKUM 3/IeKTPUYECTBOM He 6bl/10 Lesibio
HacTosAWero ctaHgapTa, KpaTkuii 0630p MX pelweHns Heo6xoAMM B KayecTBe BBeeHMUA B ONucaHne MeToA0B
M3MepeHUs COOTBETCTBYHOLMX NapamMeTpoB, CBSiI3aHHbIX CO CBOWNCTBaMM MaTepuanoB. [po6iembl, CBA3aHHble
CO CTaTMYeCKUM 3/1eKTPUYecTBOM, OonpeaensatoTcsa cneyndurukoinl NnponsBoacTBa, NPOLECCOB WM MaTepuanos
1N 06CTOATENBCTB. I3MepeHne aneKTpocTaTuYeckMx napameTpoB — nepBoOCTeNeHHas Heob6Xxo4MMOCTb, npesa-
LwecTBYyOWas NPUHATUIO 3PP EKTUBHBIX peLleHni.
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OnucaHue nopsgka o6palieHNss ¢ KOMMNOHEHTaMU, YYBCTBUTE/IbHBIMWU K BO3AENCTBUIO paspsijoB cTaTu-
4Yeckoro anekTpuyecTtsa, npusegeHo B FOCT P 53734.5.1 nrOCT P 53734.5.2, a 3awWmTa OT onacHbIX Npo-
SAB/IEHUI cTaTnYecKkoro anekTpmyecTBa B [4]. O6wmnii 0630p npeacTaBseH B 6.2.

6.2 OCHOBHble NOAX0AbI

Bo MHOrmx cny4dasix Heob6xogumo onpegennTb 06nacTb, B KOTOPOl Heo6XxoAuMbl crneuynanbHble npe-
[OCTOPOXHOCTU. OTO MOXeT 6bITb y4acTKkoM 3awmntbl oT 3CP (¥Y33) npu npou3BOACTBE 3/IEKTPOHUKN WK
B3PbIBOOMACHOW 30HOW B NpoOMbIWEHHOCTU. [I/1 BCero nepcoHasna, paboTarolwero Ha 3TUX y4vyacTkax, He-
06X0AMMO NOHATb NOTPe6GHOCTb B 3/IEKTPOCTATUYECKOM KOHTpOJ/Ie Ha rpaHuuax y4acTkoB U Mepax 3aluThbl,
KOTOpble A0/KHbI 6bITb CO6/II0AEHBI Ha 3TUX yyacTKax.

MepBbll/i NPUHUNN — UCKIOUYUTL NPUMEHEHME W30/IALMOHHBLIX MaTepuasioB U rapaHTMpoBaTb, 4YTO Bce
nposojslme mMatepuanbl AU nNpeameTbl U3 meTanna 3asemsieHbl. Ecnv anekTpnsaumna HensbexHa, 4To Hau-
6onee yacTto N HabnwgaeTcs, CTeNeHb 3apPsSXXEHHOCTM MOXHO UHOrA4a OrpaHNyYnTb NyTEM CHUXEHUS Yyncna co-
NPUKOCHOBEHWUI 1N NocneayWNX pa3feneHnii KOHTakToB. 3To fgocTuraeTcsa npegoTBpalleHnemM TpeHUs TBep-
AblX MaTepuanoB U CHMKEHNEM JIMHEHOW CKOPOCTU XNAKOCTENR. IoHN3aumsa KOPOHHbIM paspsiiomM — OYeHb
nosie3Hoe cCpefCTBO COKpalLeHUs HeXenaTe/llbHOW MOBEPXHOCTHOW MNJIOTHOCTWU 3apsAfoB Ha M30/MPYHOLNX
NOBEPXHOCTAX. YCTPoOlicTBa, KOTOPble OCHOBaHbl Ha 3TOM MPUHLUMUNE N B KOTOPbIX NMPUMEHAIOT OCTpble 3a3eM-
NeHHble 3/1eKTPOAbl, UCNO/b3YIOT A1 HelTpanmsaunm 3apaaoB CTaTUYECKOro 3/1eKTpuyecTBa B 3/IEKTPOHHOW
NPOMbILLI/IEHHOCTN.

MocKonbKy Hakons/ieHWe 3apsAf0B CTaTUYECKOro 3/1eKTpuYecTBa CYLWEeCTBEHHO 3aBUCUT OT B1aXHOCTH
BO3/yXa, BAMAIOWEN HAa BNaXHOCTb NOBEPXHOCTEN, obliee pelweHne MNosyynTb 60/ee HU3KMe YPOBHU 3aps-
XXEHHOCTU CBOAUTCA K CTPEMJ/IEHUIO NOAAEPXNBATL BIAXHOCTb BO3/lyXa HAaCTO/IbKO BbICOKO HACKOJ/IbKO BbICO-
KOW. HAaCKO/IbKO 3TO BO3MOXHO B OTHOLWIEHUN APYITMX PUCKOB. Hanpumep, B 9/1€KTPOHHOW NMPOMbILWAEHHOCTH
OTHOCUTEe/IbHaA B/IAXHOCTb BO3Ayxa nogaepxuBaetcsa B npegenax or 40 % go 60 %. ina 60/bWMHCTBA CNYy-
YaeB MCNO/b30BaHNe BbICOKOV/ OTHOCUTE/IbHOW BNI@XHOCTU He OCHOBHAas, a TO/IbKO BTOpMYHaA Mepa 3alunTbl
OT OnacHbIX NPOSAB/IEHNI CTaTUYECKOr0 3/1IeKTpnyecTBa.

VIHTeHCndrupoBaTb yTeuKy 3apsafoB C M30/ALMOHHOIO mMartepuasna Ha 3eM/1l0 MOXHO MPUMeEHeHnem
aHTUCTaTM4eckon gobasku.

Ans TBepAbIX N30N1ATOPOB 0ObLIYHO NPAKTUKYIOT NMPUMEHEHMe NpPoBOAALLeli MaTpuubl B MaTepuane [o-
6aB/ieHneM yriiepoa Uam metansim4eckux 4acTul, NAacTUH UIn BOJSIOKOH. Mpun aToM, criefyeT yyecTb, YTO 3T
cuctembl 3P PeKTUBHbI TOMIbKO TorAaa, Korga BO BCeli MaTpuue BblepXuBaeTcs afiekTpuyeckasa HemnpepbiB-
HOCTb W YTO. C/lef0BaTes/IbHO, Takne CUCTEMbl HyBCTBUTE/IbHbI K MEXaHUYECKUM BO3AEACTBUAM U U3MEHEHUSAM
TemnepaTypbl. Kpome TOro, B JaHHOM KOHTEKCTe OHW MOryT co3aaTb Npo6semMy ANS NPOBeAeHUs U3MepPeHN.
3apsag Boobue He MOXeT MUTpMpPOoBaTh C N30/TNPYIOLLErO KOHTUHYYMa K NpoBOASALLel maTpuLle u. Takum obpa-
30M, XapakTepucTUKMN paccenmBaHuUs WM NPOBOAVUMOCTMU CYLLEeCTBEHHO pasninyatoTcs B 3aBUCUMOCTU OT TOrO,
Kakol 3apfaj paccmaTpuBaeTcs: 3apafj B 06beMe UM Ha NOBEPXHOCTU. DTN pasnnyunsa B NpUMeHsieMblX MeTOo-
Avkax crnegyet TwaTebHO yYnTbiBaTb NpY NpoBeAeHUN NI060ro NcnbiTaHns.

Mpo6sieMbl CTaTUYECKOro 3/1eKTpnyecTBa B OCHOBHOM BO3HUKAIOT TaM. rge marepuan sAB/sieTcs U30-
NATOPOM UMW TaMm, rAe HeT XOPOoLWero KoHTakTa ¢ 3eMsieli. TUNMYHbIA NpUMep — MHEBMOTPAHCNOPT CbIMy4nx
MaTepuanos, Korga faxe MeTa/l/IM4eCKne YyacTuLbl COXPaHAT 3apsaf, eC/ OHU HaxXOAATCHA BO B3BELIEHHOM
COCTOSIHUM B BO3Ayxe. B aTom cnyvae, noHU3aLna okpyxatoueli cpefbl MoxeT o6ecneynTb CHUXeHue (ecnu
He NMOJIHYI0 HelTpanu3auuio) 3apafoB Ha maTepuarne.

HakonneHve meTannMyeckoi MNblIM Ha aKTUBHbIX WOHM3ATOpPax MOXeT NMPUBECTU K OMACHbIM WMCKpaM.
MoaTomy npu obpaleHnn ¢ MeTasiIM4eckoin Nbiibio peKOMeH4yeTCs UCMO/b30BaTb NacCUBHblE NN pagnoak-
TUBHble MOHM3aTOPbI. 1na o6ecnevyeHns 6e30MacHOCTN N 3P PEKTUBHOCTN NPUMEHEHUS NACCUBHbIX U aKTUB-
HbIX MOHN3aTOPOB BaXHO B COOTBETCTBUM C MHCTPYKLUUSAMWU U3FOTOBUTENSA NPOBOAUTL UX PETYIAPHYIO YMCTKY
1 NPOBEPKY UCNPaBHOCTHU.

OpHa 13 Hanbosee pacnpocTpaHeHHbIX Npo6sieMm — He3a3eMJ/IeHHble NPOBOAHUKN. YacTo menkne me-
Tannnyeckne ob6bekTbl UAK AeTann B c60pke MOryT HakanamBaTb 3apsifbl U cTaTb MCTOYHUKOM BO3HUKHOBE-
HUS 3aXUralwWwmx UM Bbi3blBaKOLWNX NOBPEXAEHNA pa3psagos. [peanoyTuTeNlbHO 3a3eMAATb Takme 06bekTbl
1 npegoTepaliaTb HakKoMJieHne Ha HUX 3apsfoB.

Bo B3pbIBOONACHO! cpefe B YyCNOBUSAX BO3MOXHON 3n1eKTpusaunun mMeTansiMyeckuii uamM nposoasiwmii
06BbEeKT HMKOrAa He A0J/DKeH OCTaBaTbCs He3a3eMJ/IEHHbIM. T. K. 3TO MPUBOAUT K PUCKY BO3HUKHOBEHMNSA pa3ps-
[a. cnoco6HOro ctaTb UCTOYHMKOM 3aXWraHWs B3pbIBOOMAaCHO cpeabl.

OuyeHb BaXHO, 4TO6bLI NepcoHan, paboTaloLwunii BO B3pPbIBOONACHbLIX 30HaX WAW C 3NEKTPOHHbIMU cucTe-
MaMu. YyBCTBUTE/IbHbIMM K BO3AelCTBMIO pa3psafoB, He Mor 6bl OKa3aTbCA 3M1EKTPOCTATUYECKN 3apsiKeHHbIM.
Tam. rge HeobxoamMmo obecneynTb cobnlofeHUe faHHOro TpeboBaHUA B MPOU3BOACTBEHHbLIX YC/IOBUSX,
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3TO fOcCTuraeTcs 3a3eM/IEHVEM MepcoHana nocpeicTBOM MPOBOASLWMX 6pac/ieToB, NPYMeEHEHNEM MPOBOAS-
wero nosna u NpPoBoasiliein 06yBu.

Mon fonkeH 6bITb 4OCTATOYHO YUCTLIM, U €70 COCTOSIHME JOSHKHO PeryfisipHo KOHTPOAMPOBaTbLCs, nHave
3a3eM/ieHne Yyepes non u 06yBb He GyAeT OCYLEeCTBAATLCS.

LN 3aWmnTbl YyBCTBUTEbHOW 3/1EKTPOHWKN, 0CO6EHHO BO BpemMsi TPAHCMOPTMPOBaHWs, peKoMeHayeTcs
MCNONb30BaTb 3KPAHMPYIOLLYIO YNAKOBKY, 3aliMlalollyto OT BO34EeNCTBUS 3/1EKTPUUECKUX Mosieil. YNakoBou-
HbIli MaTtepuas, KOHTAKTUPYIOLWMi C YCTPOMNCTBOM, He AO/DKEH 6bITh AUIIEKTPUKOM, UYTO6bI NCK/IOYaThL Cylue-
CTBEHHYI0 3/1IeKTPU3aLuio YNakoBKU UK YCTPOMCTBA.

7 TNonesHble NPUMEHEHMNS 3NTIEKTPOCTATUYECKNX ABTEHWNI

LLinpoko pacnpocTpaHeHHble (hOTOKOMMPOBasibHOe YCTPOWCTBO M CTPYWHbIV NpUHTEP — YCTpPOIicTBa,
ypes3BblYaliHO BaXHble B MHPOPMAaLMOHHOW TeXHOTOTMN. dneKkTporpaduryeckmini npoLecc NosIHOCTbIO OCHOBaH
Ha 3nekTpocTaTuyeckmx adpdpekTax, U CTPYWHbI NPUHTEP UCMONbL3YeT TOYHOe pacnpegesieHne TOYHO OTMe-
PEHHbIX N 3apsHXeHHbIX Kanenb YepHUA. B nepBUMYHOM npouecce onTuyeckoe nsobpaxeHne npeobpasoBaHoO
B 3apPs)KEHHbIN B KOPOHE KOHTYpP Ha 3anpsXXeHHOM (pOoTONpoOBOAHMKE, KOTOPbI BNOCneACcTBUM MPOsBAseTcA
BC/IeiICTBUE MPUTSHKEHUA YaCTUL, C NPOTUBOMNOJIOKHBLIM 3apAfoM. 3ak/ounTenbHbll atan (nepegava nsobpa-
XeHnsA Ha bymary) cHoBa OCYLLeCTBNSAETCA B 3/1eKTpoCcTaTU4eCKOM nose.

3apsHKeHHble B KOPOHe YacTuubl Mbl/IN, 3/IEKTPUYECKNE CBONCTBA 3axBaTbiBae€MbIX M MEPEHOCUMbIX C/10-
€eB NblIN N CTabunbHble BbICOKME 3/IEKTPUYECKNE MONSA — BCe 3TO cnoco6ecTByeT 3 PEKTUBHOCTU I/1EKTPO-
CTaTUYecKoro ocaxgaeHus.

Okpacka B 3/1eKTpocTaTU4eCcKoOM Mosie, BOpcOBaHue, oborauieHne pyabl U pasjgeneHve naactmacc —
BCE 3TO U/IN YXKe NPUMeHsieMble, UK pa3BuBatoLMecs NPoOn3BOACTBEHHbIE NpoLecchbl. KOHEYHO, BO3MOXHOCTHU
OoCyLlleCcTB/IEHUA, yNpaB/eHNss 1 NPakTU4eckoro NPMMeHeHUs anekTpocTaTtnyecknx adpekToB KapAanHanbHO
3aBUCAT OT KONIMYECTBEHHbIX faHHbIX 06 3/IeKTpoCTaTUYeCKMX NapameTpax M O COOTBETCTBYHOLWMNX CBOMCTBaxX
MatepuanoB. [JONO/THUTENNIBHO MOXHO OTMETUTb NMPYMeEHEHNEe CTaTUYECKOTo a/leKTpnuyecTBa B NnevyaTHoOM fene,
npu 3N1eKTPOCTaTUYECKOM YB/TAXHEHNN U 3/IeKTPOCTaTUHeCKOM NpoMac/iMBaHnn.

8 O6LWue acnekTbl N3MEPEHNA

8.1 O6wme NoNoxeHns

M3MepeHUs NO3BOMSIOT MOHATb 3/IEKTPOCTATUUYECKNE SBMEHUS, NPOaHanM3MpoBaTbh U BblpaboTaTb pe-
WweHns Npo6siem, CNPOeKTUpPOBaTh U pa3paboTaTb CUCTEMbI U YCTPOCTBA, OCHOBaHHbIE Ha 3/leKTpocTaTuye-
CKMX npoueccax.

B aTom paspgesie npeacTaB/IEHO OMMCaHWE OCHOBHbIX METOAO0B M3MepeHus, KoTopoe obecneunBarT
OfHO3HAYHOCTb WM A0CTATOYHYI TOYHOCTU MOSyyYaembiX AaHHbIX. Hanb6onee BaxHa NpaBufibHas UHTepnpe-
Tauus faHHbIX, 1 OHA MOXET 6bITb MOJIyYeHa TONIbKO MPU MOHMMAHUN OCHOBHbIX SABJIEHUIA U BAUAHUA Ha HUX
NoKasbHbIX YyC/10BUIA.

HekoTopble afiekTpocTaTnyeckne N3MepeHns UMelT OTHOLEeHNe HenocpeaCTBEHHO K OCHOBHbIM hU3u-
YyeckMM napameTpam, HanpuMep K 3/1eKTPUYECKOMY MoJito, 3apsigy, NOBEPXHOCTHOW U 06 bEeMHOI NIOTHOCTU
3aps[o0B, YAENbHOMY CONPOTUB/IEHUIO, EMKOCTU, TOKY U 3HEPruun. [ipyrve nsmepeHus 6onee cneymunyHbl 1
BOCTpe6OBaHbl B MeTOAMKAX UCNbITaHUSA, B KOTOPbIX MOAENMPYIOTCS NpakTuyeckue cutyauumun, reometpuye-
CKve napameTpbl 1 pa3mepbl. Takne npumepbl CBA3aHbl C 3apaXaeMoCTbio, yTeukoili 3apaga, ConpoTUBAEHNEM
3a3eM/INTENSA Y CMOCOBHOCTbLIO K 3KPAHUPOBaHWIO.

Mpu n3mepeHnmn 3NeKTpoCcTaTUHeCKoro 3apsga 1 Noas 0co6o BbICOKO TOYHOCTU He TpeGyeTcs. Bo MHO-
rMx cnyyasix AOCTaTOYHO OnpeAennTb MOPSAA0K 3HAYEHMSI U3MepsieMOi BennYuHbl, YTO. BaXHO, TaK Kak 3To
HaAEeXHOCTb U YBEPEHHOCTb B TOM, YTO B Npejenax NnpuemMaemMoli TOYHOCTM chenaHHble HabMAEeHNS peanb-
Hbl U NpaBuibHbl. ECTb cny4yamn, Korga BbicOokas paspelwlatrouias cnoCo6HOCTb U CTabuNbHOCTbL MOTYT 6biTb
Heo6X04MMbI, Hanpumep, NpU OL,EeHKe CKOPOCTU YTeuku 3apsija C U30/NPYHOLWeEero matepuana npu KOpoTKUX
3HAYEHUNSAX BPeMeHN HabngeHns, Korga NoBEPXHOCTHbIN 3apsag U NoTeHUMan MoryT 6biTb BbICOKUMU, a TEMN
NX UBMEHEHUNA OYeHb MeAsIeHHbIN.

EcTb cnyuyanm, korga BbiCOKasi YyBCTBUTE/IbHOCTb Heo6Xxogvma, Hanpumep Ans TOro, 4ToGbl M3Me-
pPUTb HU3KME MOTeHUManbl, KOTOPble MOFYT NPeAcTaBUTb PUCKU ANS YYBCTBUTE/bHbIX MOYNPOBOAHUKOBbIX
YCTPOWCTB ¥ ANA TOTO, YTOGbI U3MEPUTbL MOBEPXHOCTHYIO N/IOTHOCTL 3apAA0B HA OTAE/IbHbIX CTOPOHAX TOHKUX
naeHok. ECTb TakXe HeKoTopble c/ayyan, Korga BbiCOKas TOYHOCTb MOXeT 6bITb HEO6XoAUMa, HaNnpuMep Tam.
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rae U3MepsitoT pasnuusa Mexay ABYMS Wav GObLIMM YUCIOM M3MEPEHUI 3NEKTPUYECKOro Nons, Hanpumep
npv N3MepeHusix B pexnume peasibHOro BpeMeHU NIOTHOCTU 3apsf0B UM CKOPOCTW yTeuku 3apsaga.

MpeacTaBfieHHble METOAUKU KacalTcs, Npexzie BCero, MpaBWIbHOCTU MeToAa, a He AOCTUXEeHUs Bbl-
COKOl TOYHOCTU. BK/IIOUEHUE KaxAOro U3 NpefcTaB/IEHHbIX METOAOB, MPM3BaHO Pa3bsiCHUTbL HEKOTOpPble U3
Tpy4HOCTE U NO3BOMNTL BbIMOJIHEHWE U OLHO3HAUYHYIO UHTepnpeTaunio pesysibTaTos.

8.2 DJOnekTpuyeckoe none

8.2.1 O6uwme NoNoxeHnNsa

N3mepeHNs 3neKTpMYeckoro nons nNpoBoAAT C NPUMeHeHWeM NPUGOPOB ABYX TUMOB: MHAYKUMOHHbIX
[AaTYMKOB U JaT4MKOB POTOPHOro Tuna.

Takue npnbopbl NPOCTbl U OTHOCUTENIbHO AelleBbl, HO UX YYBCTBUTE/NIbHOCTb U BO3MOXHOCTW Mpume-
HEHUA OorpaHnyeHbl. ¥ HUX eCTb KOHeYHas WHepPLMOHHOCTb, N 3TO O3Ha4yaeT, YTO OHU MOFYT UCMO/Ib30BaTbCA
TO/ILKO 411 OTHOCUTE/IbHO KPATKOCPOUHbIX M3MEPEHUN (AeCATKN CeKyHA) Mocsie YCTaHOBKMN Hy/isi B OKpyXato-
uieli cpefe, B KOTOPOW OTCYTCTBYET 3/1eKTpuyeckoe nose. MIx nokasaHUs HETOYHbI NPU U3MEPEHUN B NPUCYT-
CTBUN MOHU3NPOBAHHOIO BO34yXa.

[aTunky poTOpPHOro TMMNa HasBaHbl TakK. MOTOMY YTO CHabXeHbl BpalwallWnmcsa 3a3eMsIeHHbIM 3aTBO-
pPOM. MOAYNPYIOLLNM NOTOK 3N1€KTPOCTATUYECKON MHAYKUUM K BOCNPUHUMAalOLW el moBepXHOCTU. MNMony4vyaeMblii
nepeMeHHbIi CUrHan 3aBWCUT TOJSIbKO OT M/OWaAN 3KCMNOHUPYEMOW MOBEPXHOCTUM W 3HAYEHUS eMKOCTU Ha
Bxoge. MNpun aToM nepuoj MoAynauun Aos/HKeH 6biTb KOPoYe BpeMeHn pesiakcaunn BXOAHOW uenun. dasa yyB-
CTBUTE/NIbHOIO 3/1eMeHTa POopMUPYyeT BbIXOAHOW CUrHas, COOTBETCTBYHOLWMIA HANPAXEHHOCTU U NOASPHOCTU
Ha61104aemMoro a/1eKTpNUYeCcKoro nons.

B anbTepHaTMBHOM yCTpoOlicTBe MPUMEHSIOT BUOPUPYIOLWUIA 3KpaH, MOAYIMPYIOLWNI NOTOK 3/1eKTpocTa-
TUYECKOW MHAYKLMM K BOCMPUHMMAalOLLeli NOBEPXHOCTH.

8.2.2 NpumeHeHMne

M3mepeHne 3n1eKTpUYecKoro noss MoxXeT NpefocTaBUTb MHOPMaLMIO O BENMYMHE U NOASPHOCTU Mo-
TeHuMnana NoBepxXHOCTU, NOBEPXHOCTHOM NN 06bEMHOI NIOTHOCTM 3apsi0B UK O SIOKaSIbHOM MoTeHuunane
N onpepesieHHON TOYKe NpoCcTpaHCcTBa.

VNHAYKUMOHHBIN AaTyuK HENPepbiBHO pearnpyeT Ha Habnogaemble Nons. MiamepeHHoe none oTpaxaer
pe3ynbTaT OTHOCUTENbHO NpeablayLiMX Hab M AABLINXCSA NOosell U TakMM 06pa3oM, BaXHO, UTO6bI 3TOT NpuGop
BHauasie BKAOYasIiCA NN B Hy/IeBOE NOJIOXEeHWe, Unn B 061acTu, rae nose oTCyTCTBYeT, a U3MepeHUs BbINos-
HASINCb HEMOCPEACTBEHHO UM B Npejeniax OTHOCUMTE/IbHO KOPOTKOro MPoMeXxyTka BpeMeHun nocsie nepeycTra-
HOBKM Hyns. Moka3aHus gaTyvMka pPOTOPHOro Tuna He 3aBUCAT OT YCNOBUIA ero BK/IIOYEHWS, MNOCKObKY HY/b
ocTaeTcs yCTOWUYMBbIM B TeHeHWe BCEro BpeMeHW NpoBefeHNs N3MepeHni.

BaxHO, 4uTo6bI NPUGOP 6bIST AO/HKHBIM 06pa3omM coeAuHeEH C 3emeli, n 4Tobbl cobntoganack ctabunb-
HOCTb YCTaHOBKW HY/A 3a NPOMEXYTKN BpeMeHU, HeobxoAuMble AN NpOoBeAeHNs n3mepeHnii. Cnepyet Tak-
e KOHTpo/smpoBaTb NPUCYTCTBME APYIMX 3a3eMJ/IeHHbIX NOBEPXHOCTel B 06/1aCT NPOBeAeHNs N3MEPEHUA.

MoBepxXHOCTK, orpaHnymBar e aTy 061acTb, AO/KHbI COAEPXAaTbCA B UNCTOTE. TO OCOH6EHHO BaXHO
npu BbICOKOI YyBCTBUTE/NILHOCTU NPMGOPOB 1 NpU pa6oTe B cpefe C HalM4YneM YacTul, U3onupytowmx marte-
pvanos. Takne 4acTULbl SIETKO CTAaHOBATCA 3apsHKEHHbIMU, N UX HanAnyve MOXeT CMecTUTb Hynb npubopa.
OuncTka BO3gyxa nomoraeT NpefoTBPaTUTb HasMyme Takux YacTul, HO 3TO He UCK/YaeT Heo6XxoAuMOCTb
perynsapHoi nepeyctaHOBKN HY/S.

HyneBoe nonoxeHne nokasaHuii npuéopa MoxeT 6bITb NPOBEPEHO €ro 3KpaHNupoBaHUEeM 3a3eMeHHO
MeTanINYecKoi NaacTUHOW.

WNHAYKUMOHHBIV AaTUYUK UK AaTvynk pOTOPHOro Tuna CBOMM MPUCYTCTBMEM MCKaxaeT 3/IeKTpuyeckoe norse.
Kpome Toro, nokasaHus npubopa oTpaxaloT UHTerpasibHoe 3Ha4YeHne Noas A NnoTeHumana B HeonpeaeneHHon
o6nactun (Touke) npocTpaHcTBa. 3TN 3 eKTbI MOTYT 6bITb CYLLECTBEHHLIMU U AO/MKHbI 6bITh YUTEHbI.

8.3 MoTeHunan

8.3.1 O6uune NoNOXeHMUSA

MoTeHumanbl MOryT 6bITb Ha 06beKTax, Ha 3apsXXeHHbIX NMOBEPXHOCTAX UM B 06bemax, cofepxalymx
o6nacTn pacnpegeneHusn 3apagos. [epBble MOryT 6biTb U3MEPEHbI 3/1EKTPOCTATUHYECKMM BOSIBTMETPOM, HO
BCe OHW MOryT 6bITb M3MEPEeHbl NpuGopamu ANs M3MepeHUs Nons WM noteHuymana. B nocnegHem cnyvae
[0KHA 6bITb 06GecrneyvyeHa ycTaHOBKA Hy/sl, COOTBETCTBYlOWAA OTCYTCTBUIO BO3AECTBUSA MO Ha YyBCTBU-
Te/NbHbI ceHcop. Mpu TakuX U3MEPEHUAX HE LO/IKHO NMPOUCXOAUTH UCKAXEHWUI HU B pacnpefeneHnsax anek-
TPUYecKnx 3apsfoB, HA B 3HAYEHUAX NapamMeTpPOB 3/1EKTPUYECKOTo MNoSS.
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8.3.2 HanpseHne Ha MOBEPXHOCTU

Mpun n3mepeHnn aneKTpocTaTUYECKMM BOSIbTMETPOM AaTUUK NpeAnodYTUTeNbHO pacnosiaraTb Henocpea-
CTBEHHO Y NOBEPXHOCTU, TakK YTOObl HMKaKMe Apyrve CMeXHble 3apsfbl He Mornn 6bl BAUATL Ha pe3ynbTar
n3mMepeHus. FNaBHble OrpaHNYeHNs BO3HMKAIOT B CBA3M C TPYAHOCTbIO NepekpbiTUs 60/bWOro gunanasoHa
3Ha4YeHWn NoTeHUuMana u pucka BO3HUKHOBEHUSI NPO60S, KOrAa CKOpoCTb U3MEHeHUA NoTeHuMana npesblwaeT
MHEPLUUOHHOCTb CYMTbIBaHUA NokasaHui npubopa. MpenmyljecTBa: BbICOKass TOUYHOCTb N3MeEpPEHUI NoTeHU -
ana, WUPOKUii AnanasoH namepsemMblX 3HaYEeHU N HU3Kast EMKOCTb U3MepuTenbHoro npuéopa.

Mpu6op ANA N3MepeHUs Nons, CoefMHEHHbI/i NepemblyYKol C 3eM/ieil, MOXeT UCMo/b30BaTbCA B Ka-
yecTBe BOJIbTMETPA U MOXET U3MEPATb NMOBEPXHOCTHbIV MOTeHUnan — fgaxe npu o4eHb BbICOKUX Hanpsxe-
HUsX. PaccTosiHMe, pasgensiolee U3MepuTesbHbIi NpUGop U 06BEKT N3MEPEHUA [O/HKHO 6blTb U3BECTHbLIM
1N [OCTaTOYHO 60MbLWKM, YTOObI U3bexarTb yBe/IMYEHUS eMKOCTU U3MEepPUTEeIbHON CUCTEeMbl U CHUXEHUA U3-
Mepsiemoro noteHuunana. Mpu 3TOM, pacCcTOsiHWE He [O0JIKHO ObiTb C/IUWKOM GOJbLINM, YTOGbI UCKIHOUYUTL
BUSAHWE APYTUX 3apAafoB UK 3a3eM/IeHHbIX MOBEPXHOCTEN.

MpenocTopoXHOCTH:

- afleKTpuYeckoe nosie Mexay NOBEPXHOCTbIO WM TesIOM U NMPUGOPOM ANS U3MEPEHUST MO 0GbIYHO
HEO4HOPOAHO, @ NMOBEPXHOCTHbIV NOTEHLMaN NoyyaloT NyTeM YMHOXEHUA Habi0AaemMoro 3Ha4yeHna Hanps-
XXeHHocTu nonsa E (B/m) Ha paccTosiHne (M) Mexay NpuéopoM 1 06bEKTOM U3MEPEHUS 1 Ha MONPaBOYHbIN KO-
3P PMLUNEHT. KOTOPbI/ 3aBUCUT OT NPEeAYCMOTPEHHOW MeToANKM n3MepeHnii. Mpu namepeHnn nons y 60sbLwoi
N0CKOW npoBoAsilLell NOBEPXHOCTU 3/1eKTpMUYecKoe nosie O4HOPOAHO M NONPaBOYHbI/ KO3 M ULMEHT MOXeT
6bITb MOJIyYeH Mpu rpagyvpoBKe camMoro npuéopa. [1/711 HeKOTOpPOro BbipaBHMBaHWS MOMA AaTyuMk npubopa
AOMOJHAOT chneunasnbHOW naacTuHOl. 3Ta naacTuHa Mo3BOJIieT TO/IbKO He3HaunTeNbHO CKOPPeKTMpoBaTb
HEOAHOPOAHOCTb NOIA. PN NEPEHOCHbIX U3MEPEHUAX Nerye UCnosib3oBatb NPUG0p 6e3 NNacTUHbI:

- eC/IN NOBEPXHOCTb — Hebosibluasi NJIOCKOCTb, TO HEO6X0AMMO YCTAHOBUTbH OTHOLWEHUS MeXAy 3/ekK-
TPUYECKUM MosieM, paccToOsAHMEM OT Hee A0 AaTyuMka U noTeHumnanom. 3To MOXeT BbiTb cAeNaHO UM ONbIT-
HbIM MyTeM, AN KOMMbIOTEPHBIM MOAENNPOBaHNEM;

- NPY U3y4YeHUN PUCKOB, CBSA3AHHbIX CO CTATUUYECKUM 3N1EeKTPUYECTBOM, B C/IOXKHbIX paGoymx npocTpaH-
cTBax crnepgyeTt € MOMOUWbO Npuéopa AN N3MepeHnss napameTpoB MossA, npexae BCero, uaeHTMdUUMpoBaTb
BCe CyL|eCTBEeHHble UCTOYHUKN 3apsikeHuns. OTaesibHble NOBEPXHOCTHbIE MOTEHLMasibl MOTYT 6bITb U3MEPEHbI,
BO3MOXHO, C 3KpaHUPOBaHMEM [PYTMX CMEXHbIX UCTOYHUKOB Nosis. Takoi noaxos no3BonsieT UCKIIUYNTL Ha-
NOXeHWe Ha 3Ha4yeHUs NoTeHuManoB NOBEPXHOCTU APYrnx 60siee 3HAUYNTENbHbIX CMEXHbIX UCTOYHUKOB 3a-
pAQoB;

-BO BpeMsi NPOBeAEHUS M3MEPEeHU Npu Haanymm NOBEPXHOCTel U3 AU3NEeKTPUYECKUX MaTepuasnos
cnepyeT yunTbiBaTb, YTO TakMe maTepuanbl Npo3pavHbl AN1A 3NeKTpUYeckux nonei. JlokanbHble mecTa pac-
NoMIOXeHNsA 3apsifoB MOTYT 6biTb YCTAaHOB/IEHbI NMpuGopamMu A8 U3MEepeHUs 3MeKTPUYECcKUX Nonein npum ux
nepemelieHUn OoT MecTa K MecTy.

8.3.3 NMoTeHunan B NpocTpaHCcTBE

JlokanbHbIli NOTEHLMan NPOCTPaHCTBa MOXHO U3MEPUTbL NpubopaMun A U3MepPeHUsi NnapamMeTpoB 3/1ek-
TpocTaTuyeckoro nosns. 3a3emMseHHbIi Npu6Gop Bo3MyLlaeT nose NoTeHUNas o B 3aBUCUMOCTU OT AnameTpa
AaTtuvka. HanpshxeHHocTb nonsa E. (B *Mm-1), cBsi3aHa Cc NOKasibHbIM noTeHuunanom V. B. n gnametpom gatumka
d. M. ¥ BbluncnseTcs no popmyne

E>"-. 9)

roe f— koHcTaHTa, NpM6AN3NTENbHO paBHas 1.

3TN COOTHOLWEHNS COXPaHAKTCA NPU yAaNeHHOCTUN AaTunka Ha HEeCKO/IbKO ero AnaMeTpoB OT CMEXHbIX
3a3eMJ/IeHHbIX MOBEPXHOCTEN N KOHCTPYKLUMNA.

Heo6xoavMmo npoBepuTb, YTOGbLI NpY BBEAEHUN AaTyuKa B 3/1eKTpocTaTUyecKkoe nosie He NposoLupoBa-
N0Cb BO3HWKHOBEHMNE KOPOHHbIX U/ UCKPOBbIX paspsaos.

8.4 3apag

CBO6GO/HbIN 3apAf CTaTUYeCKOro 3/1EKTPUYECTBA Ha U3LENUN NN HA MaTepuasie MOXeT 6biTb U3MeEpPeEH
npu NomeLLeHNn aTMX 06 LEKTOB B 3aMKHYTYIO NPOBOJSILLYIO KaMOpy, U3BECTHYIO KaK LUAMHAP UK KneTka, unn
Kamepa dapages, U MHAYLMPOBAHHbIV Ha Heli 3apaf Ha HapyXXHOI NMOBEPXHOCTU U3MEPSIETCS NMOCPEACTBOM
3N1EeKTPOMETPUYECKOTO yCUNMTENS. ANlbTEPHATUBHO HanpsiXXeHue Ha knetke ®apages, 3aBUCsLLEE OT €€ eM-
KOCTU. MOXET 6bITb U3MEPEHO NPUGOPOM ANA U3MEPEHUSA NONA UIN MHTErPasibHOTO 3HAYEHNS TOKa He 3eMJII0.

Mpn pa6oTe C YyBCTBUTE/IbHLIMU 3NEKTPOMETPUUYECKNUMU YCTPONCTBAMU CriefyeT rapaHTMpoBaTb WX
BbICOKOE BXO[JHOE COMPOTUBJIEHME, YCTPaHEHUEe LWyma OT Nt6oro coefuHuTenbHoro kabenst n ceepeHune
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K MUHVMYMY BXOZAHbIX TOKOB CMeLLeHUsi. [py nNpoBeAeHnn N3MepeHnii C NpMMeHeHneM uunuHapa ®apages
cnefyet nNo3aboTUTLCSI O TOM. YTOGbI ero eMKOCTb MHOTOKPATHO NPEBOCXO0AM/a EMKOCTb Ha3/IeKTPU30BaHHbIX
06BbEKTOB M3MepeHusi. Npy Takom MPOCTOM MOAXofe NpefocTaB/iseTcsi BO3MOXHOCTb NPOBeAeHUs n3Mepe-
HUS 3apsigoB Ao 1 nKa. MNpu npoBeAeHUn n3MepeHnii 60/bLINX 3apPSAA0B B MPOMbILW/IEHHbIX YC/TIOBUSAX BAKHO
o6ecneynTb 6€30MacHOCTb. [l 3TOr0 MOXeT MPUMEHATLCSA CNoco6 M3MepeHus 3apsga no BesMunHe UHTe-
rpasibHOrO 3HaUYEeHUsA TOKa U pacnofioxeHve uuauHapa ®apages HeNnocpesCTBEHHO Y 3eMu.

MpakTuyeckme pekomeHaaunuu NpoBeAeHUsi U3MEPEHWIA:

- uunuHOp ®apages 4O/MKEH 6biTb AOCTATOYHO 60/bLUMM, YTOGbI MOJIHOCTLIO BMelaTh ¥ OXBaTbiBaTb
BeCb 3apsKeHHbIN 06BEKT, Tak YTO6bl HU OAUH €ro Y4acTOK MOBEPXHOCTU He OKa3asiCsi CHapyXu:

-AO/IXHO 6bITb 06ECMNEYEHO XOPOLIEE IKPAHUPOBaHMe uunvHapa dapajges, 3alWulaoLLee ero oT BAu-
AHUS N06GbIX 3apsiJOB BO BHELWHe oKpyxXatolei cpege:

- crepyeT NpeAoTBPaTUTb BAMSIHUE N06bLIX /TOKabHbIX 3apsA0B B NpoLecce UamepeHus 3apsgos. Ans
3TOro, Hanpumep, TpebyeTcs 3a3eMNATb 060pyA0BaHMe, Korga onepatop nomewaetT o6bekTbl U3MEPEHNS B
unnuHap ®apages, U rapaHTUpPOBaTh, YTO OMepaTop Takxe 3a3eM/IEH U UTO ero o4exAa HeHaanoKTpu3oBaHa
M HE MOXET Ha3s/IeKTPM30BaTbLCS B NPOLECCe NPOBEAEHUA N3MEPEHMNIA;

- cnepyeT NpefoTBPaTUTh YTeUKy 3apsafoB uvepes M3onauuio uunuHgpa dapages, aNeKTPUUYECKUX co-
eAVHEHWI M NPOBOAOB BHELIHUX N3MEPUTE/bHbIX CUCTEM;

- cnepyeT yAOCTOBEPUTLCS, UYTO M Hy/neBble NOKasaHWsi U NokasaHus, Kacalwlmnecs BesMYMHbI U3Meps-
eMOro 3apsiia, COXPaHsloTCS YCTONUMBO B TeYeHne BPEMEHU, LOCTATOUHOrO A4/1si CHATUS MOKa3aHuii namepu-
TefbHbIX NPUGOPOB.

Be3onacHoOCTb A0/XHA Takxe 6biTb 06ecneyeHa v Ha TOT MOMEHT, KorAa 3apshkKeHHbli uunnHap dapa-
nes 3asemsisietcs. [py 3TOM He 40/HKHO BO3HMKATb MCKPOBbIX Pa3psifioB, CMOCOGHbIX BbI3BaTb 3aXUraHue.

8.5 lnoTHOCTbL 3apsgos

8.5.1 NMoBepXHOCTHasA NJOTHOCTb 3apsaf0B

3apsKeHHbI NCT U30MALMOHHOIO Matepuana, yaaseHHblli OT /II06bIX APYTMX 3a3eMJ/IeEHHbIX MOBEpPX-
HOCTEN. CNYXUT WUCTOYHUKOM OJHOPOLHOrO OAMHAKOBOIO W HampaB/IEHHOrO HOPMa/JlbHO K MOBEPXHOCTAM
KaX[ol CTOPOHbI NMCTa 3/1EKTPUYECKOro Mons, o6yCcnoB/IEHHOro anrebpanyeckoli CyMMON NOBEPXHOCTHbIX
N/IOTHOCTEM 3apsAf0B Ha KaXAOW U3 ero CTOpPOH. MI0THOCTM 3apsAfA0B Ha KaxAol CTOPOHe NncTa MoryT 6biTb
M3MepeHbl, ecan JINCT pacnosioxeH B6AM3M OT 3a3eM/IEHHOW NOBEPXHOCTM (NPOTUB 3a3eMJIeHHOl noBepx-
HOCTM). 3apaj Ha NOBEPXHOCTU, PACNO/IOXKEHHOWN NPOTUB 3a3eM/IEHHON NMOBEPXHOCTU, HEe OKaXeT B/ANSAHUA Ha
BHelWHee Nosie y NPOTUBOMNOJIOKHOW NOBEPXHOCTU NIMCTA U MAOTHOCTb 3apAA0B Ha nocrnefHelli NOBEPXHOCTU
MOXeT 6bITb MU3MepeHa, Hanpumep, NPMGOPOM AN U3MEPEHUS HanpPsXXEHHOCTU nons. MNpu 3TOM ToAWMHA 1
OTHOCUTENbHaA AManeKTpuyeckass NMOCTOAHHAA MaTepuana M TOYHOE paccTosiHMe JaTyuka OT NOBEepPXHOCTU
[ONMKHbI O6bITb N3BECTHBI.

Y106kl 06ecneynTb TpebyeMyto TOYHOCTb U3MePeHUi A0 5 % faTynk M3MepuTesibHOro npuéopa Ao/mKeH
6bITb yAasieH OT MOBEPXHOCTM NINCTa Ha paccTosHWe He MeHee, yeMm 1.5 gunameTpa gatumka. Pasamep oxpaH-
HOWM MNacTUHbI J0/IXEH He MeHee YyeM B 9 pas npeBbllaTb PpacCcTosHUe, OTAeNsoWwee AaT4MK OT NOBEPXHOCTHU
nucta. ina obecnevyeHns TOYHOCTU N3MepeHnit Ao 1 % pa3mep OXPaHHOW NNACTUHbI AO/KEH HE MeHee YeMm
B 15 pa3 npeBblWaTh paccTosHWe, oTAaensolWee 4aTynk OT NOBEPXHOCTU NncTa.

Mpn menkomacwTabHbIX 06beKTax UCnNbiTaHNA TpebyeTca NPUMEHATb AaTYUKN U PACCTOAHUA, pasgens-
lowme AaTymk n 06bEKT NCMbITaHUA, copadMepHble 06bEKTY UCNbITaHUSA.

[ns npoBeAeHNs U3MepeHunii Ha ABUXYLLNXCA 06 bekTax TpebyoTcsa nsmepuTenbHble NPMGOPbI C MHEPLU-
OHHOCTbIO U paspelwlalolein cnocobHOCTbLIO, o6ecneynBatoLLel BO3MOXHOCTU NPOBEAEHUA TakUX U3MEPEeHUiA.

8.5.2 O6bemMHas NAOTHOCTb 3apAA0B

Ansa cdhepbl C O4HOPOAHBLIM YCPeAHEHHbIM pacnpefenieHnemM M0THOCTU 3apaja HanpsXXeHHOCTb 3/ek-
TPMUYECKOrO MossA y MOBEPXHOCTM U MaKCMMasbHbI NOTeHuMan BO3pacTaloT MO JINHEAHON N KBagpaTUyHOM
3aBMCMMOCTHN, COOTBETCTBEHHO. CnefoBaTesibHO, NP O4HOPOAHOM pacnpefesieHUn 3apsifa NIoTHOCTb 3/1ek-
TPpUyeckoro 3apsja B 06beMe MOXHO onpeAesniaiTbe MO HaNPs)XXeHHOCTN 3/IEKTPUYECKOro MoAsA Yy NOBEPXHOCTH
MAN N0 MakCMMasbHOMY NOTeHUMany B kamepe npocTo opmbl.

Ana kamep CNOXHOW hopMbl MOXHO MPUMEHATb KOMMNbIOTEPHOE MogennpoBaHue, YTo6bl YCTaHOBUTb
rpaHNYHble 3HAYEHUA HanPsHXKeHHOCTW 3/IEKTPUYECKUX Nonei n pacnpegeneHne noteHuymana B o6beme.

Kamepa MoXeT 6bITb UM MNOMIHOCTbIO HAaNOJIHAEMbIM COCYAOM, cofepxXalmnMm 3apag, Uam HebonbLlum
npoayBaeMblM NPOGHNKOM /OKaNbHbIX 06pa3LoB aTMocdepsbl. Heo6xoaum amnsaiiH NnpobHuka, ypaBHOBe-
WwnBaKLWNii Xxopolee NPOXoxaeHne Bo3gyxa C 3KpaHMpPOBaHNEM 3/1eKTPUYECKOro No/s, BO3AENCTBYIOLWEro Ha
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Hapy>XHble MOBEPXHOCTU NMPOGHUKA M CO34aBaeMoro 3apsifamv B 60/1bWOM cocyfe. OPPeKTMBHOCTb 3Kpa-
HUPOBaHUA NPO6GHUKA MOXHO MCMNbITaTb, CHUMAas NMokKasaHus B OTCYTCTBMW 3apsfa BO BHelHeli cpege, HO
yBe/inumBas noteHuman A0 BbICOKMX 3HAYeHUil. Bo3geiicTBMe BHEWHUX NoMeil MoXeT 6biTb AOBOJIbLHO Cylle-
CTBEHHbIM. eCc/iM NPOGHUK NMOMELLEH B LLEHTPa/IbHYIO 4YacTb KpynHOMacWTaGHOro pacnpefesieHHOro 3apsjaa,
rae NokKanbHblii NOTeHUMan MoOXeT AOCTUIaTb HECKOMbKUX AECATKOB KWUI0BOJbT.

8.6 OTekaHue 3apsapga

YTeuka 3apaga c Matepuanos — (DakTop OrpaHuyeHunst a/ieKTpocTatuyeckux agppektoB. CregoBaresib-
HO CKOPOCTb CMOHTAHHOI yTeuku 3apsifia — BaXHblii napameTp. CBOICTBA, CBsi3aHHble C yTeukKoli 3apsifoB,
XapakTepusylTcsi BpeMeHeM yTeuku 3apsja.

TpagMLuMOHHO 3/1EKTPOMNPOBOAHOCTL MATepuasioB W. Clief0BaTefibHO, WX CMOCO6HOCTL o6ecneunBaTb
yTeuky 3apsifioB OLEeHNBAETCS AaHHLIMU U3MEPEeHUst 06bEMHOTO MU NOBEPXHOCTHOIO Y/e/IbHOro ConpoTUBIIe-
HUSI. 9TO MOXeT 6bITb YA0B/IETBOPUTE/ILHOWN XapaKTepUCTUKON A1l TOMOTeHHbIX MaTepuanoB. K coxaneHuio,
MHOTME MaTepuasibl He SAB/SAIOTCSA TOMOTEHHbLIMU, U Y MHOTUX MPOSIB/IAETCA 3aBUCUMOCTb YAE/IbHOro COomnpo-
TUBJIEHWUSI OT HanpaB/fieHUs MPUIOXKEHHOTO HanpsbkeHus. Tak Kak afekTpocTaTuyeckve 3apsgbl BO3HUKAOT
Ha NMOBEPXHOCTAX NPV KOHTaKTe WX MpyU TPeHUU, Nyylinii cnoco6 oLeHNTb CBOICTBA MaTepuasioB COXPaHaTb
3apAgbl COCTOUT B HAHECEHUY 3apsaja Ha MmaTtepuasn v nocaeyrowem Hablo4eHUN 3a CKOPOCTLIO ero YTeuKu.

3apsanTb MaTepuasn TPeHMEeM O4YeHb NPOCTO. B 3TOM M COCTOUT OYeHb AOCTYMHbIV U NPaKTUYHbIA Cno-
Cc06 3apsiKeHUss NOBEPXHOCTEW TBEPAbIX MaTepnanoB. ATOT MeTo 061a4aeT ¥ TEM NPEUMYLLECTBOM, HTO Npu
3TOM BOCMPOM3BOAATCA peasibHble yCnoBus. O4HaKo, 3apsiKeHne 4aHHbIM COCO60M MOXET 0Ka3aTbCs MI0X0
BOCMNPOM3BOAUMbBIM. [TOPOLLKM, FPaHy bl U X/10MNbsi MaTepuana MoryT 6biTb JIErKO 3apshKeHbl Npu MoAenmpoBa-
HUW peasibHbIX YCIOBUI OCaXAEHUS UM TPAHCMOPTUPOBAHUS NMOTOKOM.

KOPOHHBIN BbICOKOBO/IbTHBIW paspsaj 4acTto MPUMEHSIOT A4/ 3apsHKeHUs MaTtepuasioB WU MOBEPXHO-
cTeil. 3TO NPOCTOI M yHWBepcasNbHbI/i CNOCO6 3apsikeHUs. MeTos NpMMeHUM npu o6paleHnun ¢ TBepAbIMU
NOBEPXHOCTSIMUW, MOPOLWKAMU UMN TpaHyIaMu U XUAKOCTSIMU.

MNpoBogsiwMe U paccenBawlme marepuasbl UIN 06BbEKTbI C YAE/bHbIM COMPOTUBJIEHUEM MPU6/IN3U-
TeflbHO paBHbIM MeHee 10" OM. MOryT 3apsiXaTbCsl N0 MHAYKLMW WM MPU NPSIMOM KOHTaKTe CBA3blO C UC-
TOYHVMKOM BbICOKOTO HaMpsiKeHUs .

OG6bIUHbII METOA, HAGMIOAEHVS YTEUKN 3apA40B OCHOBAH Ha MPYMEHEHUN Npubopa A9 U3MEPEHUs Ha-
NPSHXEHHOCTU MOMS Y NOBEPXHOCTU U CHATUS XapakTepUCTUKN ero y6biBaHus.

015 OLEeHKN YyTeUkn ¢ MaTepuasioB Win NOBEPXHOCTEV 06LEKTOB NMPUMEHSAIOT METaN/IMYECKYIO MIACTUHY,
KOHTaKTPYHOLYIO C MOBEPXHOCTLIO, U U3MEPSIET XapPaKTEPUCTUKY YObIBAHUSA HA HEll HanpPsHKeHUs .

CKOPOCTb YTeUKM 3apsiioB A1 MHOTUX W3OMSILUMOHHbIX MaTepuanoB B 60/blIO CTeneHn 3aBUCUT OT
NIOTHOCTY 3apsiiloB — YEM Bbllle MIOTHOCTb 3apsifoB, TeM GbICTpEe MPOUCXOAUT UX yTeuka. OueHb GbicTpas
B HayasibHbI/ NMEpuoj CKOPOCTb yTeUKU 3apsag0B MOXET 3aTEM CYLWECTBEHHO 3aMefJ/iaTbCs, MOCKOJIbKY MoT-
HOCTb 3apsf0B yMeHbluaeTcsi. [103TOMy Nyudlumnii Cnoco6 MHTepnpeTMpoBaTb CKOPOCTb YTEUYKM — CpaBHeHue
C U3BECTHbIM MaTepuasom.

YTo KacaeTcsi KOMM4YecTBa 3apsiia, OCTalOWErocsi HanpuMep Ha CbiNy4YyeM maTepuasie npu ero xpa-
HEHWW. TO Takas XapakTepucTuka 0CO6eHHO BaxHa. B gMHamumueckux npoueccax 3/eKTpu3auunm, Takmx Kak
NHEBMOTPAHCMNOPT MaTepuana, BaxHblii (pakTop — 4MCTOTa M30AUPYHOLLMX NOBEPXHOCTEN, KOHTAKTUPYIOLWNX
C NPOAYKTOM.

NpeanbHO, NO3TOMY, ONpPEeAennTb YC/I0BUA YTEUYKU MO NOBEPXHOCTU U Yepe3 06beM. KOHTaKT ¢ dunaH-
LamMun cnoco6CcTByeT NMPeMMyLLeCTBEHHOM yTeuke No NOBEPXHOCTU, B TO BPEMSI KaK KOHTAKT C MeTas/l/In4yecKoi
OMOPHO NNACTUHON — yTeuke Yepe3 06beM. [ /i Matepuasos, NPUMEHSIEMbIX B MOHTaXe, KOHEYHO, HEO6XO-
AVMO HabNoaaTb YTeuKy 3apsiioB B YC/IOBUAX CYLLECTBYIOLWNX 3a3EM/IEHHbIX Y3/10B YCTaHOBKMU.

Heo6x0AUMO MUHMMK3MPOBATL O6GpalleHre C MaTepranamu, BHocslee Mobble NU3MEHEHNs B CBOWCTBa
X NOBEPXHOCTEN. MOPOLWKN AOMKHBI GbITh MOMELLEHbI B NOAXOAALW NI KOHTEHED.

8.7 ConpoTuB/ieHNe N yaenbHOe CONPOTUB/IEHNE

OneKTpuyeckoe conpoTuBiieHne — C*)VI3VI‘-IeCKVII7I napameTp C Han6oNbWKM AMana3oHOM, OXBaTbiBalo-
LWMM 3HaAYEeHUSA, OT/INYaKLWmMecs CBbllwe, YeM NpuM6aM3nTeNnbHO Ha 30 A4ecATUYHbIX NOPSAAKOB, OT MeTanoB A0
NnoOYTM COBEPLUEHHbIX N30/1ATOPOB. CONPOTUB/EHNE U yAe/lbHOe CONPOTUB/IEHME U TBEPAbIX 06 bEKTOB U XUAKO-
cTei M3MEPANINCHL B TeHYEHNE MHOTUX NeT. B intepaTtype u B cTaHgapTax onvcaHo 60/blWOe KONYEeCTBO MeTO-
[0B n3mMepeHns. O4eBUAHO, YTO HUKAKOW eANHCTBEHHbIA MeTO4 HE MPUMEHMM MO LesIoMy Anana3oHy 3Ha4YeHus
n3mepsieMblX BE/INYMH, HO B 06/1aCTN 3N1EKTPOCTATUKM ByAyT, BEPOATHO, A0CTATOYHbl B 60/IbWIMHCTBE CNyYyaeB
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MeToAbl, MPX KOTOPbIX 06pa3el, NPOCTO NOMeL AT MeXAy Napoi 3N1eKTPOAOB U U3MEPSIOT TOK NpU 3adaHHOM
HanpsikeHun. ConpoTUB/IEHNE MOBEPXHOCTU OAHOrO M TOFO € CaMOro Marepuana MOXeT 3HAYMTENbHO OT-
nnyatbca M3-3a abcopbunm 3arpAa3HeHnii, ocobeHHo Boabl. [03TOMY SICHO, YTO ANS U3MepeHMin NoTpebytoTcs
pa3Hble CUCTEMbI 3M1EKTPOLOB, HO NPUHLMM U3MEPEHU OCTAETCSH OAHUM U TEM XKeE.

[ns matepuasnoB C XOPOLWMWMU WU3ONSUMOHHBIMK CBOCTBaAMU MPU MOCTOSSHHOM 3/1€KTPUYECKOM none
HabnofaeTca HenpepbIBHOE YMeHbLUEHWe ToKa (Mn yBenMyeHne conpoTueneHuns). Kpome Toro, Ans aTux ma-
TepunanoB TOK MOXET YBE/IMUMBATLCS HEIMHENHO MO Mepe YBENIMYEHUS HanpsiKeHus. DTU (pakTopbl AenawT
KOHLENUUto yaenbHOro ConpoTUBMNEHNSI HECOBEPLUEHHO 1 3aTPYAHAIOT UHTEprpeTaLunto aKCnepuMeHTanbHbIX
Ha6noaeHnii. O6uiasi NpakTMka COCTOMT B TOM. YTO AJ1S TaKMX MaTepuasioB C BbICOKMMU W3OSLNOHHBIMU
CBOWCTBAMU yCTaHaB/IMBAeMOE 3HAYEHWE COMPOTUBJIEHUSA PerucTpupyeTcss Nocsie NpeaycCMOTPEHHON Bbl-
AEepPXKW. nocne onpefesieHHOro BpeMEHN.

B npakTuke nHorga tpe6GyeTcs npoBeAeHNe U3MepeHnli CONpoTUB/IEHNSI OT MOBEPXHOCTU CMOHTUPOBAH-
HOW KOHCTPYKLUMW A0 3a3eMINTENSA 3[4aHUS UM CONPOTUB/IEHUA 3alUTHON 06yBU. B Takux cnydasix geicteyeT
NPUHLMN, B COOTBETCTBUN C KOTOPbIM CMCTEMA 3NEKTPOAOB A0/IKHA, N0 BO3MOXHOCTU, TOYHEE COOTBETCTBO-
BaTb peasibHbIM YC/OBUSIM.

BaxHO, 4TOGbI XOPOLUNIA KOHTAKT 6bI/1 YCTAHOB/IEH MeX Ay 3/1eKTpoAamMun 1 o6pasuom. MoaTomMy YacTo npu-
MEHSIOT MArKUe 3NeKTPUYeckn NpoBosAlMe MaTepuasnbl AN MeTanIMYyeckyto hofbry B COYeTaHUn C MATKUM
MaTepuanom. na XuAKoCcTe U NOPOLWKOB TPebyOTCs creunanbHble U3MepuTenbHble sivelikn. B Tex cnyyasx,
Korga conpoTuBNeHVe NPoAyKTa TOro Xe MopsAKa, YTO U CONPOTUBEHME U30NUPYIOLWNX AeTaneil nsmMepuTesb-
HOW siuelikn, TPeBYHOTCS OXPaHHble 3MEeKTPOAbI, OTCeKalwme napasnuTHbie TokW. Mpu 3anoNHEHUN u3MepuTesb-
HOli siueliky nopowkamMmn TpebyeTcs, YUTOBbl NPUMEHSANCS MeTo[, 06ecneynBatoLLnii ero BbICOKYH NIOTHOCTb.

8.8 CNOCO6HOCTb HakannBaHusa 3apsga

Yacto He06X0ANMO M3MEPUTb 3apPsHKAeMOCTb, YTO6bl OLEHUTb TOKU, KOTOPbIE MOTYT BO3HUKHYTb Mpuv
nposBefeHWy onepauuii UNM Npu o6palleHnun ¢ onpedesieHHbIMU NPOoAYKTaMu. B HEKOTOPbIX Cry4yasix, yem
6onblie 3aTpayeHHasi paboTa, TeM 6o/blue 3apsg. HanpumMep, npu pasmosne 3apsj 60/blue, YeM NpPU NpPo-
CenBaHMuM MOpoLIKa, NPW NMPoKayke XUAKOCTY Yepe3 PuabLTP 3apsag 60/blie, YeM MNPy TAMUHAPHOM TEUYEHUN.
[pyrue yacto BCTpeyvaloWwmecs cryyam afnekTpusanmmn: TpeHne martepuana, TPaHCNOPT N0 NIEHTOYHbIM TpPaHC-
noptepamM. MHEBMOTPAHCNOPT, TPY6ONPOBOAHbLIN TPAHCMOPT XMUAKOCTEN, XoXAeHne ntogeii Mo U30anMpyoWwmnv
NOKPbLITUSIM Mona.

3apsa, o6pasytowuniica Ha onpesenieHHOM KOMNOHEeHTe, MOXeT 6bITb M3MepeH HeNoCcpe CTBEHHO ¢ Npu-
MeHeHVMeM unnunHapa dapages UM KOCBEHHO MO AaHHbIM U3MEPEHUI Mosieil noTeHunana UM HamnpsHXKeHHo-
CTW. COOTBETCTBYIOLWMX 3TOMY 3apsify. M3-3a paBeHCTBa 3apaf0B Ha UCMbITYEMOV NOBEPXHOCTM U Ha TPYLLeM-
csi MaTepuasne, eCTb BO3MOXHOCTb Bbl6Opa, Kakol U3 HUX U3MepAThb.

Mpu “3MepeHUsiX AOSHKHbI UCMO/Mb30BATLCA HOBble MaTepuasibl, YTO6bl UCK/IOYANNCh UCKaXKEHWUS, Bbl-
3BaHHble 3arpsisHeHVeMm.

Pa3geneHune 3apsifjloB MOXeT CONPOBOXAATbLCS UX YTEUKO. Mexay pasaenstownmmncs TefaMmm npomcxo-
OSIT paspsabl. Vi3MepeHHbIii 3apag — pesynbTart 6anaHca NpoLeccoB 3/1IEKTpU3auny n paspsixeHusi. Cnegosa-
TefIbHO. 3apsAj AO/KEH 6bITb U3MEPEH HEMOCPEACTBEHHO Cpasy nocJsie ero o6pasoBaHusi. HanpumMep, Tekyuve
UcnbITyeMble NPOAYKTbI AO/KHbI Cpa3y NocTynatb B UMANHAP ®apajest U3SMepUTebHOW CUCTEMBI.

BHelwHMe 3NEKTPMUYECKUE MOMSi MOTYT B/IUSAATL HA MPOLECC pasfefnieHns 3apsgoB, Tak uTo U3MEpeHust
[OMXHbI BbINOMHATLCA B YC/IOBUAX 9KPAHUPOBAHMA OT BHELWHWUX Monei.

8.9 Tok

ECTb Heckofibko o6/acTeiil, B KOTOPbIX B 3/IEKTPOCTATUKE YMECTHbl M3MEPEHUs Toka. OUYeHb ManeHb-
KNe TOKW, MeHblUe HECKONbKUX HA. 06yCNOB/EHbI 3N1EKTPONPOBOAHOCTBIO N30/IATOPOB. TOKN Goslee BbICOKMX
3HAUYEHU, NopsagKa MUKpoamnep, BO3HWKAKOT B MOTOKaX, a TOKM, MU3MepsieMble B aMnepax, B pa3psgax cratu-
Yyeckoro afnekTpuyecTBa. KOMMepyeckn [OCTYMNHbIE 3N1EKTPOMETPbI 06eCcneynBadT BO3MOXHOCTb M3MeEpeHus
TOoKa B NepBbIX ABYX C/yYasix, a albTePHATUBHbI/ MeTo/ M3MEepPEeHUa Toka Mo MoTeHuuany sapsxarlierocs
KOHJeHcaTopa U3BECTHO EMKOCTM NMPUEMJIEM BO BCEX TPEX CAyyasX. YTO KacaeTca TOKOB UCKPOBbLIX PaspsifioB,
TO BaXHO, YTOObI BeCb 3apsifi NPOLUes Yepes WYHT C MasibiM CONMPOTUBNEHNEM. BaxHO Takxe, 4Tobbl NnajeHune
HanpsXeHns Ha WyHTe 6bI/I0 HECOM3MEPUMO Masio B CPABHEHUW C HanpsikeHWeM UCTOUHUKA. PeakTUBHbIN
MMMeaHC WYyHTa AO/KEH 6GblTb HE3HAUUTE/IBHBIM MO CPABHEHUIO C €r0 aKTUBHbLIM COMPOTUBIEHUEM, YTOGbI
nageHve HanpsHkKeHWs Ha LWYyHTe GblI0 TOYHOW Mepoi NpoTekalLWero No Hemy Toka. VIHEPUMOHHOCTb W3-
MepUTENbHOW CUCTEMBI A0/KHA 6blITb MHOTO MEHbLE MUHUMAaNbHOW AINTENIbHOCTM paspsaga, nogsexalero
ns3MepeHuto. MNpu paspsgax ¢ NPOBOASILLNX TeNT UHEPLUOHHOCTb NPMBOPOB A0/KHA GblTb 1 HC UM MEHEe.
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Heo6xoanmo, 4To6bl MakCMMallbHble 3HAYEHUA HaNPSHXXeHUs Ha N3MepuTesIbHON cucTeme U NMPUMEHS-
emMble cpefCcTBa ee 3a3eMJ/IEHUA, NMPUMEHSIeMble BO B3pbIBOOMNACHOW cpefe, He NPMBOAUAN Gbl K BOSHUKHOBE-
HWIO UCKPOBbIX pa3psafos.

OnTuManbHbIi cNoco6 o6ecneynTb HU3KYH MHAYKTMBHOCTb COCTOUT B TOM. 4TOObI chopmMmpoBaTb, Ha-
npumep WYyHTUPYHOLWEee BXOAHOe conpoTuBneHne B 1 OmM n3 10 napannenbHblX CONPOTUB/IEHNI, Kaxaoe no
10 OM. YT06bI OCTMYb HU3KOFO PeakTMBHOIO uMnegaHca WyHTa Ana yactot 4o 1 My, noneseH NoBepXHOCT-
HbI/i MOHTaX pe3ncTopoB. Mpu NpuMeHeHUN Ka6ensi ¢ CO6CTBEHHbIM BO/THOBbLIM conpoTuBneHnem 50 Om ans
coegnHeHUsa gaTtymka ¢ npubopom crnegyeT cobAKOCTM yC/ioBME, NPU KOTOPOM BXOAHOE M BbIXOAHOE COMNpO-
TUBNeHna kabensa 6biin 6bl paBHbl 50 OM. Bonblwne TpeboBaHMA NPeAbABAAIOTCA K Ka4eCTBY 3a3eMJ/IeEHUSA U
3KpaHMpOBaHNA N3-3a HEOOBXOAMMOCTU UCKIUYUTb UCKaXEHUNA pe3ynibTaToB U3MEPEHUS, B CBA3U C Nepexos-
HbIMU npoueccamMmu. Mone3Ho NPoBepuTb, He BO3HMKAIOT 1M CUTHaA/IbI B CNlydae paspaga HernocpeACcTBEHHO Ha
3a3eMJ/IEHHYIO0 NOBEPXHOCTb, @ He Ha NMPOOHMUK (Ha AaTuuk).

8.10 OHeprua eMKOCTHbIX pa3psafos

OnpegeneHne aHepruu, peanvn3oBaHHOl B paspsje, BaXHO A1 OLEHKN BO3MOXHOCTU MOBpexAeHus
YYBCTBUTE/bHbIX YCTPOWNCTB M MHULMNPOBaHUA CMecCel C BO3[4yXOM roprounx Bel,ecTB U mMatepuanos. B Ha-
cTosiluiee BpemMs HeT O6LLEeNPUHATOrO MeToAa, A1 NPAMOro n3MepeHus aTol aHeprum. Camblii 06wWKii cnocob
onpeaennTb 3HEPTUI0, 3anaceHHyo 3apsXXeHHbIM 06beKTOM, NyTeM U3MepeHUs HanpsxeHus. V. 1 eMmKoCTu.
C. n pacueta aHepruu no gopmyne 0.5 CV2. Bo3gelicTBue paspsifa NPUHATO OLEHMBaTb MO 3HEPrun Takoro
KOHAeHcaTopa, 3anaceHHol nepefd pa3psafoM. MeToA UCNbITaHWUS BO3AENCTBUA Takoro paspsaaa Ha 3/1eKTPOH-
Hoe ob6opypoBaHne npuBedeH B FTOCT 30804.4.2. MeTopn onpegeneHns MUHUMaNbHOW 3HEPTUN 3aXUraHus
NblNIeBO3YLWHbLIX CMecei npuseaeH B [5].

8.11 DHeprua 3axuraHua

8.11.1 O6uwme NONOXEHUS

JHeprua, Tpebywwasaca ANA 3aXUraHWs rasoB WKW NblIEBO3AYLWHBLIX CMeceli, CHukKaeTCca npu BK/IO-
YeHUN COMPOTMBEHUA UIN MHAYKTUBHOCTU B LeNb paspsja eMKOCTW, yBenuumBatulweidi ANMTeNnbHOCTb pas-
psaga. O6bI4YHO UCMbITAHUA MPOBOAAT 6€3 BKAIOYEHUA OONOAHUTENbHbIX WHAYKTUBHOCTEW B Uenb paspsja.
MWHMManbHYO aHepruio 3axuraHna (M33) cmeceii ra3oB UK Nbl/el ¢ BO3AYXOM HaXo4sT NyTeM NpoBeAeHUs
cepun UcnblTaHWiA, B X04e KOTOPbIX NocsiefoBaTeslbHO, NOKa He NpekpaTATCA 3aXWUraHUs, CHUXalOT 3Hepruto,
3anaceHHyl0 B KOHAeHcaTope nepej paspsijom, BO34elCTBYHOLWEM Ha CMeCb. [MOPOWOK MMMY/IbCOM CXaTo-
ro Bo3gyxa paccevBaloT B MPOMEXYTKE MexXAy 3/1eKTpofaMun, Mexay KOTOpbIMU C 3afepXXKOoii B HECKOSIbKO
MWUNNNCeKYHA o6pa3yeTcsi UICKPOBOW pa3psag. [na nonyyeHns UTOroBOro pesysibTaTa Kaxfblli pas Tpebyetcs
MHOroKpaTHoe NoBTOpeHue 60/bLIOro Ko/snyecTsa onepauunini. Metog onpegeneHns MUHUMAaNbHOW 3HeEpPrun
3aXuUraHnsa NbleBo3ayLHbIX cMmecell npuBeseH B /5/.

OnTuManbHbIli MeToA, OLEeHKWN 3axuratoueii cnocobHOCTU paspsAfoB C 3apsXKeHHbIX MOBEPXHOCTEN co-
cToMT B obecneyeHnn paspsf0B Ha 3a3eMJ/IEHHbIN chepnyecKknini 3NeKTPoa, PacnosiOXKeHHbIA B r1y6MHe OT-
KPbITOro CTakaHa M3 U30/INpyloLero matepumasna, 3ano/IHEHHOTo CMeCbi0 N3BECTHOro cocTaBa roproyero rasa c
BO3JyXOM. [laHHOe YCTPOACTBO Ha3blBaeTCA «30H/A 3aXUraHsa». PakT 3aXnUraHnsa cMecu, B KOTOPYHO MOTPyXeH
3N1eKTPOoA, CNYXNT NPAMbIM MoOKa3aTesieM 3axuralrwein cCnocCo6HOCTM nccregyeMbiX paspsafoB CcTaTM4ecKoro
anekTpuyecTBa. 3axuraroulas CNOCOO6HOCTb pa3psaga Tem 60nblie, YeM 60/IblUe 3IHEPIUSA 3aXUraHusa cMecu,
KoTopas cnocobHa 3aropaTbCs OT ero BO3AeiCcTBMA. B 04MHAKOBbIX YCNOBUAX UCMbITaHNA 3axuratoulias cno-
COGHOCTb pa3psAfoB C OTpULaTeNbHO 3apsXXeHHOV NOBEPXHOCTM 60/blie, YeM C MOBEPXHOCTU, 3apPAXKEHHOM
NOJSTIOXNUTENBbHO. PaKT MOSABMIEHUA 3aXUTaHUA NPU NPOBeAEHUN UCMNbITaHUA CBUAETe/IbCTBYeT O peaslbHOCTU
pucka 3axuraHus. 3axuraHue crtaTUCTUYECKWUI mpouecc n Tpebyetca 60/blIOE KOMNYECTBO UCMbITaHWUN, B
KOTOPbIX 3aXXUraHne OTCYTCTBYeT, UTOObI yTBepXAaTb, YTO PUCK 3aXUraHnsa marl.

HanpsixeHune cnegyeT usmepaTb [0 U Mocsie paspsga, T. K. 3HEPrna MoxeT ObiTb M3pacxogoBaHa He
NOJIHOCTbIO.

A(hpdheKTMBHOCTb BO3AECTBMA NCKPOBbIX Pa3psaf0oB CTaTUYECKOro 3/1eKTpnuyecTBa MOXeT CU/IbHO n3Me-
HATbCA C yBeJINYeHNneM NepuonyYHOCTU U ASINTENIbHOCTU. POCT NepnoanYHOCTN UCKPOBbIX PaspafoB Mexay
MeTann4yeckumMn NpoBOAHMKaAMMN B BO34yXxe TOUHee HabnwogaeTcs npu 60/1ee HU3KMX HanpskeHuax, a npu
CONMXKXEHNN 3NEeKTPOAOB elle 60siee TOUHee, YeM B CTabubHbIX pas3pAfHbIX NPOMexyTkax. B NpuHATbIX B
M3K uncnbITaHUAX NPUMEHSAIOT KaK WCKPOBble pa3psbl Npu CONIMKEHUN 3N1eKTPOAOB B Lensax, YyBCTBUTE/Ib-
HbIX K X BO3[eiCTBUIO, TaK N KOHTaKTMpYyloLl e 3N1eKTpPoabl, NMpuMeHsaeMble Npu hOPMMPOBaHUN 30HbI TOKa
3aflaHHOW hopMbl. KpaTKOBpeMeHHble 3Ha4YeHUsA ToKa JO0/MKHbI GbiTb 60/bLUE NPYM HENOCPeACTBEHHOM KOHTak-
Te W. cnepoBaTtesibHO, AO/KHbI 06ecneynBaTbh 60/bLUIYIO XECTKOCTb UCMNbITaHWUA yCcTpolicTBa.
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YT0o6bI 06ecneunTb HaJeXXHOCTb pe3yNbTaToB ONpeAeseHNa IHePrnum 3axunraHns, TpebyeTca npegsapu-
Te/IbHO XOPOLLO CMellaTb KOMMNOHEHTbI 1 06ecneyYnTb CTPOro onpeAesieHHbli KOMMNOHEHTHbIW cocTaB raso- U
NbiNeBO3AYLWHON CMecu B paspsagHOM WCKPOBOM MpoOMexyTke. PaspsafAHblii NCKPOBOW MPOMEXYTOK A0JIKEeH
npeBbllaTb KPUTUYECKOE 3HaYeHne, NP KOTOPOM 3/1EKTPOAbI CMNOCO6HbI OKa3blBaTb OX/axjatolee BANAHNE
Ha o6pasylouieecs 4pPO NaMeHn. PaspagHas uenb U ee KOMMOHEHTbl AO/MKHbI 06ecneyMBaTb eMKOCTHOM
xapaktep paspsaga. OnTuMmsaumsa Toka U MOCTOSIHHONM BpeMeHU paspagHol uenu AnsS paspagos, 3aXurarowmx
NblJIEBO3AYLWHbIE CMECU, A0/IKHbI BbINOJIHATLCA C YYEeTOM OnbITa.

Korpa npumeHsieTcsl 30H/[, 3aXUraHus, Heob6xoamma xopollas obujas BeHTUNALUSA, 4HTOObI n3bexaTb CKO-
naeHuns 6onbWoro o6bema B3pbIBOOMNACHOW CMeCK 1 B C/lyvae 3aXuUraHua pucka KpynHomMmaclwTabHoro B3pbisa.

8.11.2 OkBUBaJIeHTHas aHeprus

3axnraemocTb roproynx BewecTB U MaTepuasios OT paspsfoB CTaTUYECKOro 3/1IeKTpnyecTBa xapakre-
pU3YIOT MUHMMAasbHOW 3Hepruel 3axuraHus. MNOTHOCTb MOLWHOCTW pa3psja CTaTU4YecKoro asiekTpuyecTBa
TakXe BaXHa [/19 XapakTePUCTUKN BEPOATHOCTU 3aXUraHWs paspAafoM CTaTUYecKoro anektpuyectsa. lpu
3TOM, 3a WCK/IIOYEHNEM Bbille PACCMOTPEHHOrO C/lyyas MnoJsly4eHUss UCKPOBbIX pPas3psfoB, B OCHOBHOM, ornpe-
OeNnNTb MOJIHYIO SHEePruto paspsaga cTaTM4ecKoro asieKTpuyectsa Heslerko. MHOro nerye onpeaesinTb, CKOMbLKO
3Heprun 3arpaymBaeTcsa Ha 3axuraHue. Mo 3aTO NpUUYNHE, NCKPOBOW paspsaf UCNosb3yeTcs, YTOObI U3MePUTb
3HEepPruto 3axunraHus, Tak Kak Takoi paspsag o6ecneynBaeT BbICOKY N/IOTHOCTb 3HEPrMY BO BPEMEHU U B NPO-
CTpaHCTBE 1 NO3BOJIAET ONpeAennTb 3aTpayeHHyo0 aHepruio. MNpun Apyrux HEUCKPOBbLIX pa3pafax cTaTuyecko-
ro afieKTpuyecTBa, 3KBMBAJIEHTHaA 3aHeprus onpegensertca kak X [hkoynein, korga paspsaj 3axuraeT CMecb
C MUHUMaNbHOW 3aHepruel 3axuraHua X [xoynei. Tak aKBMBasleHTHass 3HEPrna aKCNepuMeHTasibHO onpe-
AeneHa no aHeprum saxuraHuns. 3T7o yao6HO Npu aHanuise pucka 3axuraHusa. bygem cumtatb, 4TO aHeprus
pa3psaga (HEMCKPOBOro) COOTBETCTBYET 3TOW 3KBMBA/IEHTHOW 3aHeprun. Tak Ha3biBaeMas adhpekTBHaA aHep-
rma onpegesniaieMoro afieKkTpocTtaTu4yeckoro paspsga onpegensieTcsa no akty 3aXMUraHUsa CMecu ¢ N3BeCTHOM
MWHNMaNbHOW 3HEPTUel 3aXnraHns n NPUHMMaeTCa paBHOV MUHMMaZIbHOW 3HEPTUN 3aXUTraHUsa 3TON cMmecu.

8.12 TMepeHoc 3apsaga npu ICP

8.12.1 O6uMe NONOXeHNA

BHVMAHWE! He npoBoAnTb U3MepeHUs nepeHoca 3apsga B MMMNy/ibcax pa3psf0B BO B3PbIBOOMNACHOM
cpege.

Mpwu no6bIX paspsigax CTaTUYECKOro 3/1eKTPMYecTBa MOXHO NMPOBOAUTbL U3MEPEHUSA 3apsifoB B e4UHNY-
HbIX MMMNyfnbcax Toka. [poBefeHMe Taknx U3MepeHUil No3BossfeT onpefenAaTb 3aXuUralwLllylo CNOCO6HOCTb
paspafoB cTaTMYecKoro anekTpuyecTsa. l[MokasaHo, YTO BEPOATHOCTb 3aXXWraHWUsA roptoveil cpefbl paspsanom
CTaTUYeCcKoro afiekTpuyecTBa MOXeT OblTb CBfi3aHa C 3apsafOM B UMMy/nibce pas3psfgHoro Toka. Cnegyet oT-
MeTUTb. UTO COOTHOLLIEHNE MeXAY 3apsA0M B UMNY/bCe N BEPOATHOCTLIO 3aXWUraHWs MOTYT 6biTb OrpaHnyeHbl
crneundunkon maTepmnasioB, C KOTOPbIX BO3HUKAIOT pas3psabl U NPUMEHAEeMONn MeTOAMKOW namepeHuid. MNpuyun-
Ha 3TOro COCTOMT B TOM. YTO pa3psfbl OT/INYAIOTCA MO NPOCTPAHCTBEHHOMY U BPEMEHHOMY pacnpefesieHunto
3Heprun. Hanpumep, Npy 0ANHAKOBOM 3apsje B UMMYy/IbCe MeHbllass BEPOATHOCTb 3aXWUraHUs BO3MOXHa npu
KNCTEBOM paspsje, Yem Npu UCKPOBOM. DTO BO3MOXHO, MOTOMY YTO 3HEpPrusa Npu KNCTEBOM paspsge pacnpe-
AeneHa B 3HAUYNTE/IbHO 60/blueM O6beMe rasa. XoTs MUHUMalIbHble 3HAYEHUSA 3apsAA0B 3aXUraHNsa yCTaHOB-
NeHbl ANA pas/INYHbIX ra3os, UX creayeT NPUMEHATb TOMIbKO Kak CnpaBOYHble 3Ha4YeHUs. ATUMU 3HAUYEHUAMMN
cnepyeT Nonb30BaTbCA MpU NPOBeAEHUN U3MepeHU 3apsAf0B B MMMNy/bcax B Liesiix obecrnevyeHnsa 6e3onac-
HOCTWN CaMUX U3MEepPEeHUIA.

MpuHuynnuanbHaa cxema ycTpolicTBa A/19 U3MepeHUsa 3apsja B MMNy/nbCe NpU 3/1eKTPOCTaTUYeCKOM
paspsige nokasaHa Ha puUCyHke 6.
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6) VBVosHTarbLLA LIoNoun m) LLIPLLMMBHEO LIETei™
aTwMakKapam BPLLNTOPOM

1 - 3apskeHHblii 06bEKT NN NMOOCPXMOCTb. 2 — Chepnyeckuin ABYXKObINMOHEMTHbIN pa3psaAHbIil 3NeKTpoa; 3 -- n3MepuTenbHas Lenb;
J1— uymndpoBoii 3anomuHatowmii ocumnnorpad (Hanpumep ¢ Noaocoi nponyckaHnsa 1 Tu). 5 — KOHTaKTHOEe coeiMHeHne C 3N1EeKTPOAOM;
B — KOHTakTHOe coefiMHeHue c ocuyunnorpadom; 7 — KoHaeHcaTop (Hanpumep 20 n®), 8 -+ pesucTtop (Hanpumep, 0,26 Om)

PucyHOK 6 — MpuHUMNUasbHbIe CXEMbI 4151 U3MEPEHMS 3apsifa B UMMNY/bCax pa3psijloB CTATUYECKOrO 3/1EKTPUYECTBA
C a/IbTEPHATUBHBIMU N3MePUTE/IbHBIMU LiensiMu

8.12.2 DneKkTpoA-paspafHuUK

Pasmep 1 reomeTpusa anekTpoga AO/IKHbI 06ecneyMBaTb BO3MOXHOCTb NMPOBEAEHUA M3MepeHui, Ans
KOTOPbIX OH MpeAHa3HayeH. Hanpumep, onTUMasbHbIA AnamMeTp AN NONYyYeHUs pa3psfoB C CUbHO 3aps-
XXEHHbIX NOBEPXHOCTEN cocTasnsieT Nnpu6an3nTensHo 30 mm. na noBepxHocTeli ¢ 6011ee HU3KO NOBEpPXHOCT-
HOli MNNI0OTHOCTbLIO 3apsAAo0B 605ee NOAXOAALMM MOXET OKaszaTbCs 3/1eKTPOJ, MeHbllero gnameTpa, HanpumMmep
3/1eKTpoj € AnamMeTpoM 2 MM. OCOOGEHHO eC/in uccriefyeTcs 3aXuraHne cmeceli C BbICOKOU YyBCTBUTENIbHO-
CTbIO K 3axurarouwemy Bo3zelicTBMio pas3psfoB. K HUM OTHOCSITCS, HanpuMep BOAOPOAOBO3AYLIHbIE CMECU.
MpumeHeHWe 3N1eKTPOAOB C ANaMeTPOM CYLIeCTBEHHO MeHblle 2 MM c/ieAyeT UCKNUYNTb, T. K. OHU CNOCOGHbI
K KOPOHMPOBaHUIO. 3nekTpoabl AgnameTpom 60se 10 MM AOKHbI 6bITb 4BYXKOMMNOHEHTHBIMU, C LLeHTpasibHOM
4acTblo, COEANHEHHO C N3MEPUTE/IbHOW CUCTEMOWN U C BHEWHUM 3a3eMJ/IEHHbIM 3KpaHOM. NpuMeHeHne ABYX-
KOMMOHEHTHbIX 3/1eKTPOA0B Heo6Xx0AMMO, UTO6bI n3bexatb adhekTa 3apsHEHNS N0 UHAYKLUN elle A0 TOro,
Kak npou3oigeT paspsg.

8.12.3 Cxema nsmMmepeHuit

N3mepuTenbHasa Lenoyka MoxeT 6bITb yCTPOeHa Mo O4HOMY 13 ABYX BapMaHTOB: MOXeT ObiTb MPUMEHEH
KOHAEeHcaTop Wan pes3ncTtop, o6bli4yHO B 20 H® 1 0.25 Om cooTBeTCcTBEHHO. Ocuunnorpad oTpaxaeT U3MeHe-
HVe HanpshXeHUs BO BpeMeHU. [I15 KaXA0ro BapnaHTa U3MepuTesibHOW LienoYKy, Kak NnokasaHo Ha pUCyHke 7.
nosyyaeTrcs CBOs ocuuaiorpamMma U3MeHEeHUs Hanps>XeHUss BO BPEMEHMN.

MpumeHeHne KOHAEHcaTOpa B U3MePUTENIbHON Lenoyke obecneynBaeT NosyyeHne cTyneH4yaTon ocuun-
norpammbl. 3apsaj B UMNy/ibCe B KyJIOHaxX pacCynMTbiBaeTCA YMHOXEHNEM aMNAUTyAbl B BOJSIbTax Ha BE/INUYNHY
eMKOCTU KOoHAeHcaTopa B dpapajax.

Pe3nctop B nameputenbHOW Lenn BbipabaTbiBaeT nMnynbc. 3meputenbHasa cuctemMa ocuuasorpada
VHTErpupyeTt HanpshkeHne no BpeMeHu A8 No/lyYeHUs 3Ha4YeHns B BOMIbTax Ha cekyHAy (B €), KoTopoe MOXHO
pasfennTb Ha 3HayYeHne CoNpoTUB/IEHNSA B OMax, YTO6bl MOMY4YUTb NepeHoC 3apsaja B Ky/loHax.
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a) EMKoCTHas nameputesibHas Lenoyka 6) Pe3ncTopHas n3mMeputesibHas Liernoyka

MpumeyaHune — ITO UgeaNM3NPOBaHHOE NPEACTaB/IEeHNe OCLWIOTPaMM.

PucyHok 7 — OcuumnnorpaMmmMa HarnpshkeHue/Bpemsi.

8.12.4 AnbTepHaTUBHble yCTPONCTBaA M3MepeHUs 3apsafa B MMNynbcax

Ana npuMeHeHus AOCTYMHbl KOMMep4YecKne npubopbl, MepeHOCHbIe KYy/IOHMeTpbl. NpeAHasHayeHHble
0N U3MepeHns 3apsafa B UMNynAbce Npu paspafax cTaTUYeckoro afekTpuyecTsa. Npubopbl NpocTLl B 06pa-
weHnn n obecneunsaloT NPsAMOe CUUTbIBAHUE AaHHbIX U3MepeHusa. OHN None3Hbl AN BbISBNIEHUS pa3psios,
npeAcTaB/AOWMUX ONACHOCTb Kak NoTeHUMalbHble UCTOYHUKN 3aXnraHua. Ho npu nx ncnosib3osBaHuun cregyer
yuuTbiBaTh crieayouiee:

a) ecnu paspsifHblii 3N1eKTPo4 BXOAWUT B KOMNAEKT npubopa, TO ero reomeTpuyeckne napameTpbl (gua-
MeTp) MOXeT OKa3aTbCAl He ONTUMasbHbIM A8 NPOBOAUMbIX U3MEPEHWt;

b) ecnu paspafHblil anekTpog — TBepaas cdepa, AaHHble U3MEPEHUR MOryT UCKaxaTbCsA MHAYLUPO-
BaHHbIMW 3apsagamu;

C) ecnun Npu6op He npegHasHayeH ANA NPOBefeHUA UMNYbCHbIX M3MEPeHUA, TO HEBO3MOXHO YCTaHO-
BUTb ABNAETCA /IN U3MEPEeHHOe 3HaYeHne XapakTepuUCTUKOlM OAMHOYHOIO PaspsAAHOro UMNynbca Wan nHTe-
rpasibHOM XapakKTepucTUKOM cepuun paspsfHbIX UMNY/1bCOB.

8.13 EMKOCTb

EMKOCTb MOXeT 6bITb MU3MepeHa NyTeM NPUMEHEeHNs MOCTa NepeMeHHOro HanpsXKeHUs Uan nyTem us-
MeHeHUs HanpsxeHusa V3, korga napaniesibHO BK/IOYATCA NpeABapuTenbHO 3apshkKeHHasa A0 HanpsXXeHus
V2 nsmepsiemas emkocTb C2 U usBecTHas npeABapuTesibHO 3apshkeHHas A0 HanpsbhkeHus V, emkocTb C,.
EMkocTb C2 BblYMCAAOT No hopmyne

<o

Mpn n3mMepeHnsax 3Ha4YeHW# eMKOCTU KOHAEHCATOpOB, MpefHas3Ha4YeHHbIX A1 MOYYEHUS UCKPOBbIX
paspsaoB c onpeneneHHON aHepruei, Heo6xo0AMMO yUNTbIBaTb BO3MOXHbIE NMOTEPU B AN3/TEKTPUKAX (TAHTEHC
yrna AnanekTPUUYecknx NoTepb), B CBSA3N C YEM. 3P PEKTUBHAA EMKOCTb MOXET OKa3aTbCsl MEHbLUE U3MEpPEH-
HOW HW3KOYACTOTHLIMW MeToAamu. Mo3TOMy NPeAnoYTUTENIbHO NPOBOAUTL U3MEPEHUS eMKOCTU B npeaenax
HOpPMasibHbIX OMepaLMOHHbIX 3HAYEHWI Hanps)XeHUs Mo MeToAy pacnpenesieHUs N3BECTHOro 3apsifa ¢ npu-
MEHEHVEM BblCOKOKAYE€CTBEHHOIO KOHAEHCATOpPa U3BECTHO EMKOCTH.

Mpu n3mMepeHnsAX MasnblX 3HAYEHWN EMKOCTU cnefyeT UCKTUYNTb EMKOCTb MPUMEHSAEMbIX COeAUHEHUN ©
He BHOCUTb B HUX M3MEHEHU B NpoLecce N3MepeHui.

8.14 DnekTpnyeckas NPOYHOCTb

M3MepeHue 3N1eKTPUYecKoi NMPOYHOCTU TOHKUX MJIEHOK WM CMI0EB U30MALUN — BaXHbI hakTop npu
OLEeHKe BO3MOXHOCTV BO3HUKHOBEHUS CKOJIb3SILINX NOBEPXHOCTHbLIX KUCTEBbLIX Pa3psiAoB Ha MaTepuane. Bax-
Hblli NapameTp — HanpshkeHve NPo60os, KPUTUHYECKOe 3HaUYeHre KOTOPOro paBHO Npu6n3nTensHo 4 kB.

JnekTpuyeckas MPOYHOCTbL M30/ISAITOPOB 3aBUCUT OT AedekToB MaTepuana. MoaTomy pesynbrar, cy-
LWeCTBEHHO 3aBUCWT OT MJ/OWaAN MOBEPXHOCTM MCMbITYeMOro o6pasua. Yucno gedekToB BoO3pacTaeT WU,
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c/ief0BaTe/ibHO, 3/1EKTPUYECKAsH MPOYHOCTb YMEHbLIAET MO MepPe YBE/IMYEHUS NJIoWaamn NoBEPXHOCTU UCTbI-
Tyemoro o6pasua. M Hao60poT, NpU MeHbluel NaowaayM nony4yalT 60/bliee HanpsbhkeHve Npo6os, a 3HaunT
1 3aK/oveHne o 60blieli 0ONacHOCTY NPUMEHeHUa matepuana.

Mpumep — 3nekTpuyeckas NPOYHOCT b NONU3ITUNEHA NpubNn3nTenbHo 20 MBm '. Takum ob6pasom, Ha-
npsXeHue [0 4 KB BbIfepXWT CNoil ¢ TONWMNHON NpnbnAmM3nTenbHo 200 MM. EMKOCT b KOHAEHCaTOpa nnacTu-
Hbl C TaKUM CNoeMm AnaneKkTpuka pasHa npn6nu3anTenbHo 90 H® Nr2 n 3anaceHHasn aHeprua (0,5 CV2 npu 4 kB
cocTasnseT 720mMAx Kr2 Mpunnouwagun o6pasya 100cm23T0o NnpubAN3NTENnbHO 7MAX. [TO3TOMY 3neKT poabl
nnow,aablo B HECKONbKO KBaApaTHbIX CAHTUMeTpoB o6ecnevyaT peanbHyl OLEHKY ONacHOCTU.

Ana obecneyeHns HanpsHkeHUs Npo6os MPUMEHSAIOT MPOCTYIO 3N1EKTPUYECKYIO Leflb 3apsXeHUS KOH-
feHcaTtopa. Mpu UCnbITaHUM BaXHO WCKIOYUTL yaap TOKOM. Takasi ONacHOCTb COMpsXeHa C NpUMeHeHnem
BbICOKOIO HanpsXeHus, 60/1bWNX eMKOCTeN N OTHOCUTENIbHO HU3KUX 3alUTHbIX COMPOTUBAEHUA. MeToabl MC-
nbiTaHWi npusegeHsl B [6]. (7].
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Mpunoxenne JA
(cnpaBoyHOe)

CBefleHNs 0 COOTBETCTBUWN CChINIOYHbIX HaLMOHaNbHbIX U MEXIOCYAapCTBEHHbIX CTaHAapTOB
MeXAyHapoAHbIM cTaHAapTam, UCMNO/Ib30BaHHbIM B KAYECTBE CCbI/IOYHbIX B MPUMEHEHHOM
MexXAyHapoLHOM cTaHaapTe

Tab6bnuua JAA 1

O603HaueHe CCbIIOHHO CreneHb
HaLWIOHa/IbHOro CTaHaapTa COOTBETCTBUA

FOCT 30804.4.2—2013 MOD
FOCT IEC 60079-10-1—2011 oT
FOCT IEC 60079-10-2—2011 oT
FOCTP 53734.3.1—2013 MOD
FOCTP 53734.3.2—2013 MOD
FOCTP 53734.5.1—2009 MOD
FOCTP 53734.5.2—2009 MOD

MpumMeuyaHune — BHacToswel Tabnmue

BETCTBMA CTaHOapTOB:
- FOT — mngeHTn4YHbIEe CTaHOapPThI:

- MOD — moaudvumpoBaHHble CTaHAAPTbI.
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O603HaueHVe M HAUMEHOBAHWE CCbITOYHOrO
MEXOyHaPOAHOro CTaHaapTa

IEC 61000-4-2:2008 «COBMeCTVMOCTb TEXHUYECKUX CPEeACTB 3/1eK-
TPOMarHMTHas. YCTOMYMBOCTb K 3/1eKTPOCTATUYECKUM paspsdam.
Tpe6oBaHUs 1 MeTOAb! UCMbITaHW»

IEC 60079-10-1:2006 «B3pbiBOoONnacHble cpebl. YacTb 10-1. Knac-
cudhvkaumsa 30H. B3pbiBoonacHble rasoBble cpefbl»

IEC 60079-10-2:2009 «B3pblBOONacHble cpepl. Yactb 10-2. Knac-
cupurkaumsa 30H. Foptoune atmocdepb! NbUv»

IEC 61340-3-1:2006 «3nekTpocTtatuka. Yactb 3-1. Metoabl moae-
NINPOBaHUA 3N1EKTPOCTATUYECKUX ABMIEHWI. OnekTpocTaTnyeckuii
pa3psg. Mogens yenoseyeckoro Tena (MUT)»

IEC 61340-3-2:2006 «3nekTpocTtaTuka. Yactb 3-2. Metoabl moae-
NINPOBAHUS  3MIEKTPOCTATUYECKUX SIBNEHWUA. DnekTpocTaTuyeckuii
pa3psg. Mogenb mexaHuyeckoro yctponctea (MM)»

IEC 61340-5-1:2007 «3nekrpocTatvka. 3almTa 3/EeKTPOHHbIX
YCTPOWCTB OT 3/1eKTPOCTATUYECKMX SiBIEHUIA. ObLne TpeGoBaHUS»

IEC 61340-5-2:2007 «3neKkTpocTaTuka. 3alyuta  371eKTPOHHbIX
YCTPOIACTB OT 3/M1EKTPOCTATUUECKUX SIB/IEHWIA. PyKOBOACTBO MO Npu-
MEHEHMIO»

MCMob30BaHbl CNeAyHoLME YC/IOBHble 0603HAYEHWsI CTEMNEHU COOT-



A

@

@l

4

(]

(€]

17

IEC 60068-1:2013

IEC 60079-20-1:2010

IEC 60721-2-1

CLCI/TR 50404/2003

EN 13821:2002

IEC 60243-1:2013

IEC 60243-2:2013

FOCT P 53734.1—2014

Bubnnorpadusa

Environmental testing — Part 1: General and guidance (VicnblTaHWe Ha BO3AeNCTBUE BHELLHMX
hakTopoB. YacTb 1. O6Line NONOXKEHNS U PYKOBOACTBO)

Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour classification —
Test methods and data (O6opygoBaHue anekTpuyeckoe A5 B3PbIBOOMACHbIX Fa30BbIX Cpes,.
YacTb 20-1. XapakTepuCTukn MaTeprasnioB 418 knaccudgukaumm rasa n napa. Metoabl ncnbita-
HUS U JaHHble)

Classification of environmental conditions — Part 2-1: Environmental conditions appearing in
nature — Temperature and humidity (Knaccudmkauus BHeLIHMX BO3[ENCTBYHOWMX (DaKTOPOB.
YacTtb 2-1. MpupoaHble BHELLHWE BO3AelicTByoWMe hakTopbl. TeMnepatypa 1 BNaXHOCTb)
Electrostatics — Code of practice for the avoidance of hazards due to static electricity (3nek-
TpocTaTuCTUKa. MPUHSATAA NpakTUka NpefoXpaHeHnst onacHbIX C/ly4aeB, BbI3BaHHbIX CTaTuye-
CKUM 3/1eKTPNYECTBOM)

Potentially explosive atmospheres — Explosion prevention and protection — Determination
of minimum ignition energy of dust/air mixtures (MoTeHuManbHO B3pPbIBOOMNACHbIE aTMocde-
pbl. MpeAoTBpaLLeHne 1 3almTa OT B3pbiBa. OnpegesieHne MUHUMasIbHO 3HEPrUm 3axKnraHust
cmeceli Nblb/BO3AyX)

Electric strength of insulating materials — Test methods — Part 1: Tests at power frequencies
(MaTepvanbl N30M58UMOHHBbIE. MeToAbl OnpeAesieHns 31eKTprUYecKol NpoyYHocTy. Yactb 1. Vic-
NbITaHVSA Ha NPOMbILLIEHHbIX YacTOTax)

Electric strength of insulating materials — Test methods — Part 2: Additional requirements for
tests using direct voltage (MaTepurasibl TBepAble N30NALMOHHbIE. MeToAbl UCTIbITaHWA 3NEKTPU-
Yeckol MpoyHoCcTW. YacTb 2. [JonosHUTe bHble TPeboBaHMA K UCMbITaHWSAAM NPY NOCTOSIHHOM
HanpsXeHnn)
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KntoueBble cnoBa: afieKTpocTaTuyeckne sABAeHns, pmsnyeckne ocHOBLI, NpuUkIadHblie 3agadun, MeToabl U3-
MepeHus
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