MEXXIOCYJAPCTBEHHbIV COBET MO CTAHAAPTU3ALMN, METPOJIOMMN Y CEPTUDUKALNN
(MrC)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

. roct
MEXITOCYOAPCTBEHHDBIWU
A nAn IEC TR 61340-5-5—
2022
SNEKTPOCTATUKA

3aumTa 3N1eKTPOHHbIX YCTPOWCTB
OT 3/1EKTPOCTATNUECKMX AB/IEHUN

TPEBOBAHVA K YNAKOBKE, NMPUMEHAEMOW
B NPON3BOACTBE SJIEKTPOHUKA

(IEC TR 61340-5-5:2018, Electrostatics — Part 5-5: Protection of electronic
devices from electrostatic phenomena — Packaging systems used in electronic
manufacturing, IDT)

N3pgaHne oduumanbHoe

MockBa
Poccuiicknini MHCTUTYT cTaHgapTusaunm

2022


https://www.mosexp.ru/georadar

FOCT IEC TR 61340-5-5—2022

MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauum no mMexrocyfapcTBeHHOW cTaHgaptusauun. Mpasuna pas3paboTku, NPUHATUA, 0OHOBEHUSA
N OTMEHbI»

CBefeHuA o cTaHgapTe

1 NOArOTOBNEH AkuynoHepHbIM o6wecTBOM «HayuHo-npounssoacTBeHHaa dupma «Aunonb» (AO
«HM® Aunonb») Ha OCHOBE COGCTBEHHOrO NepeBOAa Ha PYCCKUIA A3blK aHINOA3bIYHON BepcUM AOKYMEHTA,
yKa3aHHOro B MyHKTe 5

2 BHECEH ®epgepanbHblM areHTCTBOM MO TEXHUYECKOMY PEeryimpoBaHuUio U MeTpoaiornm

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTu3auuu, MeTposiormn u ceptudukauum (npo-
Tokon oT 31 mapTa 2022 r. Ne 149-M)

3a nNpuHATUME nporosiocoBanu:

KpaTKoe HanMeHoBaHue CTpaHbl Kopg CTpaHbl no MK COKpaLLI,eHHoe HanMmeHoBaHMe HaluMOoHa/IbHOro opraHa

no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTusaymm

ApmMeHusa AM 3A0 «HaunoHasbHbI OpraH no ctaHgapTu3Iauum
1 meTposnoruu» Pecnybivkn ApMmeHus

Benapycb BY lFocctaHgapT Pecny6nvku Benapycb
Kunprusus KG KblpreizctaHgapT
Poccus RU Poccrangapt
TagxukuctaH TJ TapxukcTaHgapt
Y36ekuctaH uz Y3ctaHgapT

4 Tlpukasom ®epfepanbHOro areHTCcTBa MO TEXHUYECKOMY PEerysimpoBaHUio U MeTposiorMm oT 6 mas
2022 r. Ne 280-cT mMexrocygapcTBeHHbIn ctaHgapT TOCT IEC TR 61340-5-5—2022 BBefeH B felicTBue B
KayecTBe HauMOHanbHOro ctaHfapTa Poccuiickon depgepauymn ¢ 1 nona 2022 r.

5 HacTtosawumin ctaHgapT UAEHTUYEH MexayHapogHoMy AokymeHTy IEC TR 61340-5-5:2018 «3nekrtpo-
ctatmka. Yactb 5-5. 3amnta 3N1eKTPOHHbIX YCTPOWCTB OT 3/1eKTPOCTATUYECKUX ABMEHNA. TpeboBaHUA K yna-
KOBKE, MPUMeHsiemMoii B NPOM3BOACTBE 3/1eKTPOHUKU» («Electrostatics — Part 5-5: Protection of electronic
devices from electrostatic phenomena — Packaging systems used in electronic manufacturing», IDT).

MexayHapoaHblii cTaHfapT paspaboTtaH TexHUYecKMM KOMUTETOM Mo cTaHgaptusauum IEC/TC 101
«DeKTpocTaTnka».

HanmeHoBaHue HacTosAWero craHgapTa U3MEHEHO OTHOCUTENbHO HaUMEHOBaHWA YKa3aHHOro Mexay-
HapoAHOro ctaHgapTa Ans npusefeHus B cooTseTcTBue ¢ FOCT 1.5 (nogpasgen 3.6).

[lonosiHUTENIbHbIE CHOCKM B TeKCTe cTaHAapTa, BblAesIeHHble KYpPCUBOM, MNpuBeAeHbl A1 NMOACHEeHUN
TekcTa opuruHana
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa CoOOTBeTCTBYLWAan UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»
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B Poccuiickoii ®efepalmm HacToAWMIA cTaHAAPT HE MOXET OblTb NMOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M pacnpocTpaHeH B KayecTBe ohuuMaibHOro
nsgaHua 6e3 paspelleHuss deaepasibHOro areHTCTBa Mo TEXHUYECKOMY PEerynnpoBaHuio
U MEeTpooruun
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BBegeHune

YnakoBouHble MaTepuasbl, UCNOMb3yeMble B NporpaMMe ynpaBfieHus 3fekTpocTaTuyeckoii o6CTaHoB-
koii Ha npousBoacTBe (Mporpamme SCP-ynpaBfeHns), 4acTo BbIGUPAKOTCSH HA OCHOBAHUU U3MEPEHHOIO 3/EeK-
TPUYECKOTO COMPOTMB/IEHWS MaTepuana ynakoBku. Mpou3BOAWMTENN YNAKOBOUYHLIX MaTepuasioB nojiaralTcs
Ha CTaHAApTM30BaHHbIE METOAbl WCMbITAHWIA, YTOGLI rapaHTUPOBAaTb, YTO MOCTAB/IAEMbIE UMW MaTepuasbl
COOTBETCTBYIOT OTpacfieBbiM Tpe6oBaHusM. pu 3TOM ynakoBOYHble MaTepuasbl 061ajalT v ApYruMu xa-
pakTepucTMKkamMmu, KOTopble Y4acTo TPYAHO ONpeAenTb KOIMYECTBEHHO, YTO NPUBOAUT K HEMOHVMAHUIO MEXAY
NPOM3BOAUTENAMUN YNAKOBOUYHOTO MaTepuasna u KOHeUYHbIMU Mob30BaTeaAMMU.

PacnpocTpaHeHue aBTOMaTU3MPOBAHHOIO 060pYyA0BaHUs A5 NPOW3BOACTBA 3/IEKTPOHHOW MpoayKuuu
MPUBENO K U3MEHEHUSIM B KOHCTPYKUWM W (hopMe YNakoBOUYHbLIX MaTepuasioB, UCMOJb3yeMblX ANs YNaKoBKU
3/1EKTPOHHbIX AeTanei 1 KOMNOHEeHTOB. B 4acTHOCTW, OYeHb MasieHbKe KOMMOHEHTbI, TakMe Kak pesncTopbl
M KOHAEeHcaTopbl A/ MOBEPXHOCTHOrO MOHTAaxa, YNaKoBbIBATCA B KATYLWKU C NIEHTOUYHBIMU HOCUTENAMMU,
Tak Kak npefHa3HayeHbl ANs YCTAHOBKM aBTOMAaTUYECKMM CMOCOGOM. [1/15 KOMMNOHEHTOB MasibiX pa3MepoB
TpebyloTca ynakoBOYHble mMaTepuasibl COOTBETCTBYIOLWMX pa3MepoB. D/IEKTPUUYECKMe CBOWCTBA yNakoBOUHbIX
MaTepuasioB MasibiXx pa3MepoB HEBO3MOXHO OLEHUTbL C MOMOLLbIO CYLLECTBYHOLWNX METOLOB WUCMbITaHWii, Npu-
HATBIX B OTPAC/u.

B 9N1€KTPOHHO NPOMBbILWAEHHOCTN WUCNOMb3YETCS HEeCKO/IbKO TUMOB YNaKoBKWU, KOTOpble He o6nagatT
OCHOBHbLIMU CBOWCTBAMU 3/1IEKTPOCTATUMYECKON 3alnThl, Hanpumep, GymaxHas fieHTa. B HacTosiem cTaH-
fapTe NpuBefeHbl Sydllne COBpPEMEHHbIE NPUMEpPbl CTaHAAPTHbIX (DOPM yNnakoBOYHOro mMatepuana. Onuchl-
BaloTCs Takke Apyrne )opMbl YNakoBKW A1 HEUYBCTBUTE/bHbIX K 3/1€KTPOCTATMUECKOMY pa3psay KOMMNOHEH-
TOB, KOTOPbIE MCMOJMIb3YHOTCS HA y4yacTKax, 3alMLLEeHHbIX OT 3/1eKTPOCTATUYECKOro paspsifa, M npuBoasTcs
pekomeHAauun no ob6palleHnto ¢ TakuMu popMamMm ynakoBku. HacToswmii ctaHaapT 6bi1 NOATOTOB/IEH ANA
obecneveHnst COOTBETCTBUSI PEKOMEHaL Ml MO 31eKTpocTaThKe U NPUMEHEHUIO 3allMTHLIX Mep 3anpocam no-
CTaBLLMKOB U NOSb30BaTE/NEell 3/IEKTPOHHbIX KOMMNOHEHTOB MaJlblX Pa3MepoB.
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M E X T OCVYAAPG CTUBETHH HBDB 1 CTAHOAPT

OJIEKTPOCTATUKA
3almTa 3/1eKTPOHHbIX YCTPOCTB OT 3/1eKTPOCTaTUUYECKUX SABNEHWUIA
TPEBOBAHUSA K YMAKOBKE, MPUMEHAEMOW B MPOV3BO/ACTBE 3/IEKTPOHWKMN

Electrostatics. Protection of electronic devices from electrostatic phenomena.
Requirements to packaging used in electronic manufacturing

fata BBegeHua — 2022—07— 01

1 O6nactb NpUMeHeHUsA

HacTtosawwiA cTaHgapT coaepXuT TpeGoBaHUsS K yNnakoBKe A/1S YYyBCTBUTESbHbIX U HEYYBCTBUTE/bHBIX K
3/1eKTpocTaTUYeCKMM paspsilaM KOMMOHEHTOB, KOTOpble MOrYT 6biTb YCTAHOB/IEHbI AN TAKUX TUMOB YNaKoB-
K1, Kak Hecyllas /IeHTa, I0TKU, NeHaslbHble HOCUTeNU (KOHTelHepbl AN 31eMeHTOB NpoAoNroBaToii hopmsl),
penbCoBble HanpasAswWWe, ¥ APYrMM BuAam ynakoBKW, UCNOMb3yeMbIM B npoLeccax 06paboTku 1 ynakoBbi-
BaHWS KOMMOHEHTOB, KOrJa MeToAbl UCMbITaHWI, onucaHHble B APYIMX cTaHAapTax, HenpuMeHuMbl. Paccmo-
TpeHbl BONPOCHI, CBSI3aHHbIE C BO3HUKHOBEHWEM 3/IEKTPOCTATMUECKOTO 3apsaAa, 3/M1eKTPOCTATUUECKOTO NpUTS-
XEeHUs1 1 OTTasIKuBaHUs. PekomeHgauun n o6bsICHEHNS, NMPUBEAEHHbIe B HACTOsILLEM CTaHgapTe, MOTyT ObiTb
peKOMeHA0BaHbl A5 APYIMX TUMOB YNaKoBKW, CBOMCTBA KOTOPbIX HEBO3MOXHO OLEHUTb APYTMMM cnoco6amu.

B HacTosilleM cTaHfgapTe PacCMOTPEHbl BOMPOCHI, CBA3AHHbLIE:

1) ¢ TeXHWYECKUMUN pelleHnsiMi No BbIGOPY YyNakoBOYHOro mMatepuana 1 co3gaHusi CUCTEMbl YNaKOBKW;

2) TEXHUYECKUMU XapakTepucTukamu ynakoBKW AN KOHTPOA 3/IEKTPOCTATUUECKUX SB/TEHUA;

3) cyuwecTBYOLWMUMM MeTOAAMU UCMbITAHUA U UX OFrpaHUYeHUsiMKU A1 YNakoBOYHbIX MaTepuasnos;

4) pekomeHAauusamMmn Mo oLeHWBaHUIO CBOWCTB yNakoBKM MasibiX pa3smepos;

5) 06LWEeNpPUHATBIMU NPOU3BOACTBEHHbIMU MPAKTUKAMMU.

2 HopmaTBHbIe CCbI/IKA

HopMaTVBHbIe CCbI/IKW HE UCMOJIb3YHTCA B HACTOSILLEM CTaHgapTe.

3 TepMuHbI 1 onpeaeneHns

3.1 TepMUHbI 1 onpeneneHus

B HacTosiwem cTaHAapTe NPUMEHEHbI crieAyoliMe TEPMUHbI C COOTBETCTBYHOLUMU ONpPeAEeNeHNs MU:

MCO n M3K noggepxunBaoT TEPMUHONOIMYECKYI0 6a3y AaHHbIX, UCNONb3yeMYH0 B LienisiX cTaHgapTusa-
uun No crepywlmMm agpecam:

- anektponegmna M3K: gocTynHa no agpecy http://www.electropedia.org/;

- nnatdopma oHnaliH-npocmoTpa MCO: gocTynHa no agpecy http://www.iso.org/obp.

3.1.1 afieKkTpocTaTuyeckasa 3aWmTHasa ynakoBka (electrostatic protective packaging): KoHTeliHepbl u
Apyras 3akpbiTasi ynakoBka, o6sagatouias cBolicTBaMn M PYHKLUOHANBbHOCTLIO A1 OrpaHnu4yeHus obpasoBa-
HUS 3/1eKTPOCTaTUYECKOro 3apsfa, paccenBaHUa 3/1eKTPOCTATUYECKOro 3apsja WM orpaHuyeHus 31ekTpo-
CTaTMYeCKUX Nonein BHYTPU yNnakoBKM.

3.1.2 KOHTaKTHasa ynakoBka (intimate packaging): YnakoBo4Hble maTepuasnbl, KOTOpble UMEKT NpPsAMOii
KOHTaKT C YyBCTBUTEJIbHbIMU K 3/1EKTPOCTATUYECKOMY pa3pAany KOMMNOHEeHTamu.

M3paHne opuuynanbHoe
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3.1.3 6eCcKOHTaKkTHasi ynakoBka (proximity packaging): YnakoBouHble MaTepuasbl UM npegmeTbl, KOTO-
pble MOKPbIBAKT NN OKPYXAKT KOHTAKTHYH YyNakoBKY.

3.1.4 npoBogawmii matepuan (conductive material): Matepuan ¢ NOBEPXHOCTHbIMU WM O6bEMHbI-
MU MPOBOAALMMM CBONCTBAMM, XapakTepusyeMbiMy 601€e HU3KUM 3N1EeKTPUYECKAM COMPOTUB/IEHNEM, YEM Y
pacceuBalwLmnX maTepuasnos.

3.1.5 pacceunBarowmnii matepmnan (dissipative material): MaTepunan ¢ NOBepXHOCTHbIMU UM 06bEMHbI-
MW NPOBOAALLMMYU CBOMCTBAMM, XapakTepmu3yeMbiMu 60/1ee BbICOKUM 3/1EKTPUYECKUM COMPOTUBIEHNEM, YEM
y NPOBOAAWMNX Marepuanos, 1 60/1€ee HU3KUM, YEM Y N30/SALNOHHbBIX MaTepnanos.

3.1.6 M301AUMNOHHBbIA MaTepuan (insulative material): MaTtepuan ¢ AOCTaTOYHO BbICOKMM 3neKTpuue-
CKMM COMpPOTMBAIEHWEM, YTOObI NPENATCTBOBATb NOTOKY 3apsija ONpenesIeHHOro 3Ha4YeHus.

3.1.7 Hu3Kaa 3apshkaemocTb (low charging): aHTucTaTuyeckoe CBOMCTBO mMaTtepuana, KOTopoe orpa-
HUYMBaeT nepefadvy 3/1eKTpPOCTaTMYECKOro 3apsfa npy KacaHunm wnum pasbegumHeHun (TpuboanekTpuveckuii
adpexr).

3.1.8 NoBepXHOCTHOE conpoTuBsieHne (surface resistance): OTHOWEHNE NOCTOAHHOIO HaNPsHXXeHUs K
TOKy, MpoTeKawLlemMy Mexay ABYMS 3/1IeKTpofamMmun onpefesieHHON KOHCTPYKLMK, PacnofoXeHHbIMWU Ha O4HON
CTOpPOHE maTepuana.

MpumeyaHune 1— MOBEPXHOCTHOE CONPOTMBEHME BblpaxKaeTcs B oMax (Om).

3.1.9 yaenbHOe MOBEPXHOCTHOE conpoTtuBrieHUe (surface resistivity): 1S 3aneKTpuUyeckoro Toka,
npoTekawLwero No NOBEpPXHOCTU, OTHOLWIEHUEe NafeHna HanpsaXeHusa NOCTOAHHOIo Toka Ha eguHULY OMUHBbI K
NMOBEPXHOCTHOMY TOKY Ha eAVHULY LWUPUHBI.

MpumeuvaHne 1— dakTMyeckn yaenbHOE NOBEPXHOCTHOE COMPOTUB/IEHNE — 3TO COMPOTUB/IEHWE MEXIY ABY-
Msi 3M1IeKTPOLaMy Ha NPOTUBOMOMOXHBIX CTOPOHAX KBaApaTa, KOTOPOe He 3aBUCUT OT CTOPOHbI KBaApaTta Wn efyHUL, ero
M3MepPEHMs.

MpumeuyaHune 2 — YaenbHOE NMOBEPXHOCTHOE COMPOTUB/IEHVE Bbipaxaetcsi B oMax (Om). O6bIYHO yAenbHOe
MOBEPXHOCTHOE COMPOTUB/IEHNE BbIpaXatoT B OM/KB, UTOGbI OT/INYUTL €10 OT NOBEPXHOCTHOMO COMPOTUB/IEHUSI.

3.1.10 o6beMHOe conpoTuBneHue (volume resistance): OTHOWEHUE HaMPsSXXEHUss NOCTOAHHOTO ToKa
Ha eAVHWLY TONLWUMUHbBI K KOSIMYECTBY TOKa Ha eAMHULY naowanmn, npoxoasllero yepes marepuan.

MpumevyaHne 1— O6bLEMHOE CONPOTUBEHWE BblpaxaeTcs B oMax (Om).

3.1.11 sKpaHupyrouwme afieKTpocTaTMyecknin paspsg matepmansl (electrostatic discharge shielding):
Matepwuanbl, KOTOpble 0C/1abNAT 3/IeKTpocTaTu4eckoe nose u orpaHnYnBaloT NPOHUKHOBEHWE 3HEPTUWU, Bbl-
3BaHHOE 3/1eKTPOCTATUYECKUM pas3psapoMm.

3.1.12 skpaHupylowme afiekTpocTtaTtnyeckoe nosie marepuasnol (electrostatic field shielding): Mate-
puanel, KOTOpble 0CNabAAT 3N1eKTpocTaTuyeckoe nose.

3.2 CokpalleHusa

M3Y — mopgenb 3apsXXeHHOro yCcTpoicTBa;

KY3IM — KOHTPONbHOE YCTPOMCTBO C 3apsHKEHHOWN NacTUHOM;

Y33 — yyacTok, 3awuuieHHbln ot 3CP;

OCP — 3neKkTpocTatmyeckuin paspsga,;

U3 CP-KOMNOHEHT — YYBCTBUTEJIbHbIN K 3N1€KTPOCTATUYECKOMY pa3psaay KOMMNOHEHT;
MUT — mogenb 4yesnioBe4yeckoro tena.

4 Ha3zHa4yeHune 3NeKTPOCTaTUYECKON 3alMTHOW YNaKkOBKMN

4.1 AHanu3 3anekTpocTaTU4yecknX PUCKOB (Korga MOryT BO3HUKHYTb NpobiemMbl
¢ UDCP-koMmnoHeHTamn)

Puck ons anekTpoHHbIX feTanei, y3nos v nsgennin — Y3 CP-KOMNOHEHTOB OT 3/1eKTPOCTATUYECKUX SAB-
NEeHNn BO3MOXEH B HECKOJIbKMX pOpMax M MOXeT ObiTb BbI3BaH NPAMbIM 3/1€EKTPOCTATUYECKUM pas3pagom oT
3apsAXXeHHoro nposogHuka Ao Y9CP-KOMNOHEHTa Uan asiekTtpoctatnyeckum paspsagom ot YO CP-komnoHeHTa
K APYroMy nNpoBOAHWKY (NPU pasfiMyHbiX noTeHunanax) uim semne, ecnu Y3CP-KOMNOHEHT CTAHOBUTCH 4pes-
MEpPHO 3apshXeHHbIM. MNoBpexaeHne Y3CP-KkoMnNoHeHTa Bcerga 6yAeT BbI3BAHO MPOTEKAHMEM MOBLILIEHHOTO
ToKa yepe3 UOCP-KOMMNOHEHT.
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MepeHoc anekTpocTaTnyeckoro 3apsga (pasgeneHve 3apsaga) 6ygeT NnpoucxoauTb KaxAablii pas, korga
ABa mMaTepuana conpukacawTcsa un pa3genaiTcsa. B pesynbtate pasgeneHuns 3apsga nosBATCA paBHble NOJo-
XWUTEeNbHbIA U oTpuUaTesibHbI/ 3apAabl HA NPOTUBOMOJIOXHbLIX MOBEPXHOCTAX. Pa3nmuma npu B3aumoneinctemm
3ak/yalTca B TOM, Kakoe KO/MYEeCTBO 3apsfa OTAEeNAeTcs W rae ckannuBaeTcs 3apsj nocne pasgeneHus,
4YTO B CBOK o4yepelb 3aBUCUT OT 3I/IEKTPUYECKMX CBOWCTB MaTepuana. 3apsKeHHble MaTepuasbl, CNocob-
Hble NMPOBOAWNTb 3/1IEKTPUYECTBO, MOTYT ObiTb HelTpasiM3oBaHbl NYTEM KOHTakKTa C 3eMneil (3a3eM/ieHuEM).
CKopocTb HeliTpanusaynu/pacceMBaHns 3apsga 3aBUMCUT OT 3/1IEKTPUYECKOTO COMNPOTMB/IEHWS MaTepuana u
KOHTaAKTHOrO COMPOTMB/IEHUS MEXAY matepuasiom u 3emsieil. Yem Bbille CONpPOTUB/IEHUE matepuana u ero
KOHTaKTHOE COMPOTUB/EHME C 3emsieli, TeM 60/bllie BpeMeHn noTpebyeTtca ana HenTpanmsauum 3apsaga. lMo-
NOXUTENIbHO 3apsHXXEHHbI MaTepuan 6yaeT nosiydaTb HeJocTalwliMe 3NEeKTPOHbI OT 3eM/IM, B TO BPEMS Kak C
oTpuLUAaTeNIbHO 3apsHKEHHOTO0 06bEeKTa 3/IEKTPOHbI ByAyT CTeKkaTb Ha 3eM/i0.

3HayeHne noTeHumana paspsga, KOTopbli MOXeT Bblgepxatb UDCP-kOMMNOHEHT, onpegensertca ps-
[OM hakTopoB, BK/IYAsA YYBCTBUTE/IbHOCTb KOMMOHEHTa, CXeMy y3fna, CKOpOCTb nepegayn 3apsja uvepes
U3 CP-KOMNOHEHT, 06l Y0 3HEPIUI0 paspsaga u BAUSHUE OKpyXatlel cpebl.

Pa3psag yepe3 UDCP-KOMNOHEHT MOXET MPOU30ITHN NPU KOHTaKTe C 3apsXXEeHHbIM MPOBOLHUKOM, BKJ/IO-
yasi 4YesioBeKa, 3/IEMEHT MCNO/Ib3YEMOro 060pyAOBaHNS, PYYHON MHCTPYMEHT nau npubop, nam nwbsim gpy-
MM 3apsHKeHHbIM NPOBOAHUKOM, NPUMEHSEMbIM B NpoLecce Npou3BoAaCcTBa.

CHuXeHne BepoATHOCTU nospexpawuwero YU3CP-koMNoHeHT pa3psaga ABNAeTCS O4HMM U3 OCHOBHbIX
METO0B 3/IEKTPOCTATUUYECKOTO KOHTPO/S. PUCK NOBpeXAEeHUSA 3apsXXEHHbIMU MPOBOLHUKAMU BO3MOXHO CHU-
3UTb, €C/IM BCe NpoBOAfAWME MaTepuanbl U MHCTPYMEHTbI OyayT 3/neKTpuyYeckun 3asemsieHbl. 3a3emMeHHbll
NPOBOAHWK HE MOXET yAepXuBaTb 31eKTpocTaTnyeckuii 3apag,.

Pa3psa, Bo3HMKawLWMiA OT 3apsxxeHHOoro Y9 CP-KkOMNOHEHTA Ha 3eMJ/110, KOHTPOIMPYETCH 3a CYHET YMEHb-
WeHMs HakonaeHusa 3apsga Ha camom YOCP-komnoHeHTe. Mocne 1oro kak Y3CP-KOMNOHEHT 6bla 3apsiXeH,
TPYAHO CHATb MONY4YeHHbIN 3apsag 6e3 pucka npoTekaHus ype3MepHoro Toka yepe3 U3CP-koMNoHeHT. Takum
06pa3omM, OAHUM U3 KHOUYEBbLIX (hakTOPOB NpU NPOEKTUPOBAHUM 3aLWMTHON YyNakoBKU SIBJISETCA CHUWXKEHME 3a-
psXaemocTu npu conpukocHoBeHnn Y3 CP-KOMNOHEHTa W KOHTeliHepa, KOTOPbl MCNOMb3yeTcsa ANA XpaHe-
HUS 1 TPAHCNOPTUPOBAaHUS.

BepoATHOCTb BO3HUKHOBEHUSA 3apsfa He MOXET ObiTb UCK/IKUYEHA, HO ero BefinyYnHa MOXeT ObiTb CHU-
XEHa [0 YPOBHSA HWXKe yCTaHOBMIEHHOIo AONYCTUMOrO 3Ha4YeHUs MoTeHumana, KoTopoe MOXEeT Bbl3BaTb NOBbI-
WEeHHbIN puck ana U3CP-koMnoHeHTa 6/1arogaps KOHCTPYKLUM KOHTaAKTUPYOLLMX NOBEPXHOCTEN, XMUYECKNX
coefuHeHni unm nobaBok, NPUMEHAEMbIX B MaTepuanax g/ U3MeHeHnUss XxapakTepucTuk NoBepPXHOCTH 1 ANs
obecrnevyeHns HEKOTOPOro YPOBHA 3/1EKTPONPOBOAHOCTY A1 paccenBaHusa 3apsioB.

4.2 MexaHU3Mbl BO3HUKHOBEHUS 3apsga

TpuboanekTpnyecknin agekT ABMSSETCA OCHOBHbLIM CMOCOGOM reHepauun s3apsja matepumanamu. 70T
npouecc BO3HMKaeT MpuM CONPUKOCHOBEHUWN Pa3HOPOAHbLIX MaTepuanos, a 3aTemM Npu uUx pasgeneHun.

Mony4yeHHbI B pe3ysbTaTe YPOBEHb 3apsaja 3aBUCUT OT A/IMTEIbHOCTU KOHTaKTa, CKOPOCTU pasfesieHns
N N06bIX ABMKEHUA TPEHNUSA, KOTOpble MOTyT ObITb YACTbi NpoLecca CONPUKOCHOBEHUSA Nepes pasfesieHnem.
Mpouecc BO3HWMKHOBEHUA 3apsafa Takke 3aBUCUT OT (PU3MYECKMX CBONCTB MOBEPXHOCTEN KOHTAKTUPYHLLMUX
MaTtepuanoB. YMeHblIeHNe naoujagn NoBEPXHOCTW KOHTaKTa — OAWH M3 CMOoCOB0B CHMXEeHUs Tpuboanek-
Tpun4yeckoro sapsaaa. XumMmnyeckume ,D,OﬁaBKI/I Ha NOBEPXHOCTU MaTepuasioB TakXe MOryT CHU3UTb BO3MOXHOCTb
BO3HMKHOBEHUA 3apsfa 3a CYeT YMeHbLUEeHUS TPeHua Mexay nosepxHocTaMu. lobaBneHne paccensatroLymnx
BELLECTB MOXET ob6ecneunTb paccenBaHne 3apag0B Ha MOBEPXHOCTU UM NPU KOHTaKTe C 3eMJIEN, YTO CHU3MNT
HakonneHue 3apsaja.

Bo3HMKHOBEHME 3apaja 3a cyeT MHAYKLUN NPOUCXOANT, KOraa NpoBOAALLMIA 06bEKT 3a3eM/IeH Y HAXOANT-
CA B 9/IEKTPUYECKOM Mnosie. HecmMoTpsa Ha TO, YTO 3TO C/IOXHOE AB/IEHME, OHO MOXET BO3HUKaTb Npu 06paboTke
YO CP-KOMNOHEHTOB Kak B py4YHOM, Tak 1 B aBTOMAaTUYECKOM pexunme, ec/in afieKTpuyeckue nons oT Nnpon3Boj-
CTBEHHOro 060pyAoBaHMsA Ha paboyem MecTe He MOAAEPXMBAKTCHA HMKE KPUTUUYECKUX YPOBHel (onpepens-
€MbIX YyBCTBUTENbHOCTbIO UICP-koMnoHeHTa). MepBblii 3Tan MHAYKLMOHHOIO npouecca NpouCXoAnT, Korga
YOCP-KkOMNOHEHT NonagaeT B 3/ieKTpuyeckoe nosie. 3apagbl nepecTpavBatoTcs BHyTpM YU3CP-KOMNoHeHTa
3a cuyeT mosspusaynmn, Kak nokasaHo Ha pucyHke 1 a). B ykasaHHblii MOMeHT B HOCP-KOMNOHEHTe HeT pas-
AeneHnsa 3apsifoB, TOMbKO nonspusayns.
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CB06OAHbIN 3apag,

a) M3011poBaHHbIN NPOBOAHUK B, NONSpK30BaHHbI BCNEACTBUE 3/1EKTPUYECKOrO Nosst A

b) MpoBoaHUK B 3a3eM/IEH B YC/IOBUSX 3/IEKTPUUECKOTO NOJISt A, UTO NPUBESIO K 3aJepXke 3apsiaa Ha B
PucyHok 1— lMpouecc 3apshkeHunst 3a CUET NHAYKLMN — 3a3eMJIeHe NPOBOAHMKA B YC/IOBUSIX 3/1EKTPUYECKOTO Nons

Ecnn UDCP-KOMMNOHEHT NOAKMIOYEH K 3a3€MJ/IEHUI0 U HAXOAUTCA B 3N1€KTpUYeckom none, 3apsag oyper
TeYb K 3eMJ/1e WM OT 3EM/IN B 3aBUCMMOCTY OT NOMIAPHOCTU 3apsAga Ha nposoasuweli yactm U9 CP-KOMMNOHEHTA.
MepBblli pa3pag, KOTOPbIA BO3HMKAET, NpUBEAEH HA pucyHke 1 b).

Ecnu 3a3emnieHne oTkawYaT A0 TOro, Kak 3fieKTpuyeckoe nofne nepecraHeT AeiicTBOBaTb Ha paccma-
TpUBaeMOM yyacTke (3TO NpPoOUCXOAMT, Korga getanb nepemewaeTcs B npouecce paboTsl), 3apss byger 3a-
aepxunsatbcsl Ha YOCP-KOMNOHEHTEe, Kak nokasaHO Ha pucyHke 2 a). Ecnm y 3apskeHHOro ycTponcrtea npo-
n3ongeT ewe OgMH KOHTaAKT C 3a3eM/ieHneM, NpPou3oiigeT BTOPO paspsig, KOTOpbIA HelTpanusyet 3apsag Ha
06bekTe, Kak Moka3aHO Ha pucyHke 2 b).

a) 3apshkeHHOe yCTPOIicTBO B, nokazaHHOe Ha pucyHke 1 b), Moc/e OTKIUYEHUs! OT 3a3eM/IeHUs

PucyHok 2 — BTopas yacTb npotiecca 3apshkeHus 3a cyeT uHaykumm. Jinct 1
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b) Pa3psia 3apshkeHHOro ycTpoiicTBa B nyTeMm KoHTakTa c 3emsei

PucyHok 2, nuct 2

dPakTnyeckne MMNysnbCbl paspsafa OT IKCNEPUMEHTA/IbHOTO WHAYKLMOHHOIO npouecca npuBefeHbl Ha
pucyHkax 3 u 4.

Kak nerko sameTtuTb, B KaXAOM npouecce WHAYKUMOHHOIO 3apsKeHUa-paspsikeHns BO3HUKAOT MoyTu
OfMHaKOBble pas3psafbl C NPOTUBOMNOJIOXKHON MOMSIPHOCTLIO.

PucyHok 3 — [MepBblit paspsiaHbIii UMMy IbC, KOTOPbI BO3HUKAET, Kak NokasaHo Ha pucyHke 1 b)

PucyHok 4 — BTOpOii pa3psiiHblii UMMNY/IbC, KOTOPbI BO3HMKAET, KaK MOKa3aHo Ha pUCYHKe 2

Ecnn U3CP-KOMMOHEHT MMEeT 04YeHb MasileHbKne pasMepbl, WHAYKUMS 31EeKTPUYEeCcKoro nonas Mo-
XeT MPMBECTM K A0CTATOYHO BbICOKOMY YPOBHK BHYTPEHHET0 HaMpshKeHWs, 4TOo MpuMBEAET K NOBPEXAEHUD
U3CP-komnoHeHTa. [onycTUMOE 3Ha4YeHWe HanpsHKeHUs 3aBUCUT OT HanpsxXeHus npobos M30MpYOLLUX
cnoeB B UDCP-KOMNOHEHTE.
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3apsag OT KOHTakTa C 3apsKEeHHbIM O0OBHEKTOM MOXET BO3HWMKHYTb, €C/IM paHee He3apsXeHHble MPOBO-
Aauwme vactu Y3CP-KkOMNOHEHTa conpukacalTca C APYrMM MNPOBOLHUKOM OT/IMYHOTO noTeHuunana. Takum
obpasom, Nnpon3onaeT pasgeneHne 3apsaga Mexay npoBogHMkamu. Paspsag nponsoingeT npu KOHTakTe ¢ npej-
METOM C 60/IblIE EMKOCTbI U HU3KUM COMPOTUBJ/IEHNEM WUAW MpuK noakntyeHnn U3CP-KoMNoOHEHTa K 3emne,
Kak n3obpaxeHo Ha pucyHke 2. OnacHOCTb MOBPEXAEeHWSA BO3HWKaeT, ecsiv TOK paspsja npesbilwaeT nopor
yyBCTBUTENBHOCTM YO CP-KOMMNOHEHTA.

4.3 CHMWKeHNe 31eKTpoCcTaTUUeCcKoro 3apsja Ha paboumx mectax

MepBbIM LWArOM K CHVXXEHUI0 pUCKa BO3HUKHOBEHWSA 3/IEKTPOCTaTUYECKNX NOBPEXAEHN B Nt06OR TeXHO-
nornyeckoi cpepge saBnsetca obecnevyeHne Toro, YTo6bI BCE NPOBOAALLME WM 3NEKTPUYECKM pacceuBawLmne
3/1EMEeHTbl U MaTepuasnbl 6blIM NOAKAIYEHbI K 3a3EMIEHUI0 AN 3KBUNOTEHUMANIbHO COeAMHEHbl ANA pa3sje-
neHunsa 3apsfa v BbipaBHMBAaHWA 3NEKTPUUYECKOro noTeHumana. Bo3mMoxHO obecneuynTb HU3KUIA PUCK 3N1EKTPO-
cTaTmyeckoro paspsga ana U3CP-KOMNOHEHTOB, ecnu paboTaTb C HAMWU B YC/IOBUSIX BbIDOBHEHHOIO 3/1€KTPU-
Yeckoro noTteHuuana.

BTopoi war — no BO3MOXHOCTM MakCMMasibHO yAasinTb BCE HEWCNOJib3yeMble U30NALNOHHbIE MaTe-
puanbl 1 npegMeTbl (4U3NEKTPUKN) ¢ paboyero mMecTa, NMOCKOMbKY 3/1EKTPOCTATUYECKMIA 3apsj Ha 3TuX Ma-
Tepuanax v npeametax He MOXeT ObiTb paccesH nyTeM 3a3emseHus. HanpsaxXeHHOCTb 3/1eKTPUYEecKoro noss
npu paboTte ¢ He3zawuweHHbIMU YDCP-KOMNOHEHTaMM He A0/hKHa npeBbiwaTte 5 000 B/m. Heobxogumbie B
pa6oTe AN3MTEKTPUKMA C MOBEPXHOCTHLIM 3/1EKTPOCTATMUYECKUM nosieM, npeBbiwakwwmm 2000 B Ha paccTosiHUN
2,5 cM, AOMKHbI HaxoAuTbCA Ha paccTosHun 6osiee 30 cm oT U3CP-KOMNOHEHTOB, WM KX 3/eKTpocTaTmye-
CKoe nosie AO0/HKHO 6biTb YMEHbLWEHO A0 YPOBHSA MeHee 125 B Ha pacctosHum 2,5 cMm, ecnm mx Heobxoammo
MCMoab30BaTb B HEMOCPEACTBEHHON 6/M30CcTn (< 2,5 cM). IKCNepuMeHTanbHO 6bIJI0 MOKa3aHo, YTO Npu Jiko-
60li oueHKe pucka criefyeT yuuTbiBaTb pasmep 3aps)XXeHHOro AU3aneKkTpuka, pacctosHue, Ha KOTOPOM OH Ha-
xogutca oT USCP-KOMNOHEHTa, N HaNpPs)XeHHOCTb Noss.

TpeTuit 1 Hanbonee CNOXHbIA War B CHUXEHUN TexHonornyeckoro pucka ana Y3CP-KOMNOHEHTOB —
yMeHblUeHne HaKoM/eHns 3apsaja Ha yacTsax caMuX KOMMOHEHTOB. [MOCKO/IbKY COMPUKOCHOBEHWE W oTaere-
Hne YO CP-kOMNOHeHTa oT 11060 NOBEPXHOCTN MOXET NOTEHUManbHO Bbi3BaTb BO3HUKHOBEHWE 3apsaja, cne-
AyeT NposiBNATb OCTOPOXHOCTb MPU OLEHKE U BbIGOpPE KOHTAKTUPYKOLLMX MaTeprasnos, BK/IOYas yNakoBOYHbIE
MaTtepwuasbl, NICNOMb3yeMble ANA XPaHEHUA U TPaHCNOPTUPOBaHUA.

KonuuyectBo 3apafa, KOTopoe MoXeT Bblgepxate HOCP-KOMMNOHEHT, ABNAETCA NpeaMeTOM MHOXecTBa
npeanonoXeHuii n obecyxaeHnin. Hambonee NOrMYHLIM NPEANOIOKEHNEM ABMSETCA TO, YTO TECTMPOBaHMeE No
M3Y onpegensieT YyBCTBUTENbHOCTb AaHHOro U3CP-koMnoHeHTa K onpegeneHHol chopme paspsga M3Y, u
NO3TOMY 3KBUBA/IEHTHOE KONMYECTBO 3apsfa, M3MepeHHoe Ha dhakTudyeckom Y3CP-komnoHeHTe, cneayet
paccmaTtpuBaTb Kak OLEHKY YPOBHSA pucka nospexaeHuns. Ha UDCP-KOMMNOHEHTE MOryT ObiTb BbIMOJIHEHbI
OTHOCUTE/IbHO MPOCTbIE U XOPOLIO NOHATHbIE M3MepeHus 3apaga, onpegeneHa eMkoctb UOCP-KOMMNOHEHTA,
a HanpshkeHve U Hakon/eHHas 3Heprns MoryT ObiTb paccyuTaHbl ANA CPaBHEHUA C MOPOroM OTKasa
Y3CP-koMnoHeHTa no M3Y. HecmoTpsa Ha To, YTO nNpsAMas 3aBUCMMOCTb MexAay oTkaszom no M3Y u daktu-
yeckum 3apsagom Y3CP-koMmnoHeHTa B xofe paboTbl MOXeT ObiTb He 1:1, nydwe onpefensaAtb PUCKU yuiep-
6a nyTem ycTaHOB/IEHUS MOPOroBOro 3Ha4YeHWs ANA YPOBHA 3apaga. KOHTponb 3a BO3HWKHOBEHMEM 3apsaja
Ha USCP-KOMMNOHEHTE MOXHO 06ecneuynTb C MOMOLLbI MCNOMb30BaHWUS Pas/IMYHOro 060pyAOBaHUA, BK/HO-
yast KOHTaKTHble U 6ECKOHTaKTHble 3/IeKTpoCcTaTUYecKMe BOMbTMETPbI W, BO3MOXHO, U3MepUTENn Nons, ecnu
U3 CP-KOMMNOHEHT A0CTaTOYHO 60MbLWONM No naowaan. BeposatHo, Hanbonee achdhekTMBHbIMK ByayT nsmepe-
HUA, BbINOJIHAEMbIe C MOMOLWbIO UnnnHapa Papages, rae 3apaj B KyJioHaxX U3MepsarT Hanpsamylo.

4.4 Bonpockbl, CBA3aHHbIE C 3/1IEKTPOCTATUYECKUM MPUTSHKEHNEM U OTTa/IKUBAHUEM

OAauH u3 Hambonee BaxHbIX MPUHLUMNOB 3/1EKTPOCTATUKM COCTOUT B TOM, YTO 3apsAgbl NPOTUBOMNOJ/IOXHOIO
3Haka NpuTArMBaloTCA, a 3apsibl O4HOro 3Haka oTTasnkuBarTcsA. PakTnyeckas cunia NpUTSHXEHUS U oTTaslKMBa-
HUA onpegenseTcs 3apsfoM Ha 3afeicTBOBaHHbIX NpegMeTax UM maTepuanax U BO3HUKAKLWMM 3/1ekTpuye-
CKMM nonem. Yem cunbHee 3apsf, TEM CU/IbHEE 3/IEKTPUYECKOE NoJsie U TeM 60/blUe CUMbl NMPUTSXKEHUSA NN
OTTaNKMBaHWA. 3TOT OCHOBHOW MPUHLMUM MPUTSXEHUA M OTTaNKMBaHUA UCNONb3YeTCA B NPOMbILUIEHHOCTU 1
BMMsieT Ha nboe npakTuyeckoe npumeHeHue. KonnpoBasnbHbI annapart B opuce He paboTan 6bl 6e3 3Toro
dyHAamMeHTanbHOro npuvHuuna. bes atoro npuvHuuna uabTPsl, ouMLarW e BO3AyX B NPOMbILIJIEHHbLIX NPO-
yeccax, notepsamn 6ol cBo 3P eKTUBHOCTbL. CyllecTByeT TakkKe MHOXECTBO APYTMX NPOLECCOB, OCHOBAHHbIX
Ha 9TOM 3aKoHe PU3NKMN.
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DTOT NPOCTOI M XOPOLWO M3BECTHbIV 3aKOH (PU3NKM TakKxKe ABASETCS NPUYMHOW BecUncneHHbiX npo6iem
B MPOMbILI/IEHHOCTU K3-3a HeXenaTeflbHOro NPUTSXEHUS AWM OTTaskMBaHUsA. DeKTpocTaTu4eckuin 3apsg u
BO3HMKaloLWMe B pe3ysibTare 3/IeKTpuYeckne noasi Bbi3biBAT NPUTSXKEHME MbIIN HA pPa3fiMyHble NOBEPXHOCTH,
KOTOpOE MOXET MPUBECTM K UX NOBPEXAEHUIO 1 aedeKkTam Npu OCYL,eCTB/IEHUN TEXHOTOTMYECKMX NPOLECCOB.
JnekTpocTaTuyeckoe NPUTSXEHWE WM OTTaslkKuBaHWe MOXET MPUWBECTW K HEMpPaBWIbLHOW nofaye getanei B
aBTOMaTM3npoBaHHOE YCTaHOBOYHOE 060pyAOBaHMe BO BpeMsi COOpPKM neyaTHoi nnatel. JeTtann He6onbLloro
pasmepa, Takme Kak KOHAeHcaTopbl U PE3NCTOPbl MOBEPXHOCTHOrO MOHTaxa, MOryT NoABepratbcs M3nyecko-
My BO34€elCTBUIO 3/1IEKTPUYECKNX MOJEN, KOTOPbIE BO MHOIMX APYIUX caydasix 6yayT cumtatbcsa cnabbiMu Uan
HECYLLECTBEHHbIMU.

Tpe6oBaHUA K 3N1eKTpUYECcKoMy MOS0, YKasaHHble B 4.3, MOTYT 6blTb HEAOCTATOYHLIMW A8 YMeEHbLIe-
HUA npuaunadnsa (MM NPUTSHXKEeHWs) Menkux geTaneii. Mpu paboTe € O4EeHb MasIEHbKUMU AeTansiMy MOXeT
noTpeboBaTbCs AOMOMHUTENIbHOE CHWXEHWE HaMpsHKeHHOCTW 3nekTpocTaTuyeckoro nons. bnarogaps npa-
BU/IbHOMY MCNOMIb30BAHUID WOHWU3MPOBAHHOTO BO3AyXa W BbIGOPY YyNaKOBOYHbIX MaTepuasioB C HU3KOl 3aps-
XAeMOCTbI0 MOXHO MWHMMMW3NPOBATL Takne nNpobsembl Npu paboTe ¢ MENKAMU AeTansaMu.

4.5 PaccenBaHue afeKTpocTaTnuyecKoro sapsga

Kak ynomuHanoch B 4.1, afiekTpocTaTMUYeckUii 3apsifi paccemBaeTcs Uan HeliTpanusyeTcsl pas/iMyHbIMm
cnoco6amu, B 3aBUCMMOCTM OT MPMMEHSIEMbIX MaTtepuanos. MaTepuasnsl Uiy NpeaMeTbl C KOHEYHbIM YPOBHEM
NPoOBOAMMOCTM OyAyT pacceumBaTb WU TEPATb CBOW CyMMapHbIii 3apsig Npu KOHTakTe ¢ 3emneit. CKopocTb
paccenBaHus Takoro 3apsiga onpegensietcsa PakTUYEeCKUM 3/1IeKTPUYECKUM COMPOTUB/IEHWEM U EMKOCTbIO B
uenu paspskeHusi. UTo KkacaeTcsl ynakoBOYHbIX MaTepuasnos, 3/1EKTPUYECKOe COMPOTMBJIEHNE HA MOBEPXHO-
CTV YNaKOBKU MOXET 6biTb OTHOCUTENLHO BbICOKUM. [NS1 UCMbITAHWIT YNAaKOBOYHbIX MaTepuanoB GO/bLIVHCTBO
cTaHAapToB TpebyloT UCNONb30BaTh METO[ WCMbITAHUS HAa COMPOTUB/IEHME MOBEPXHOCTU. Mcnosib3yemble Ha
npakTUKe MeToAbl pas3/inyatTcsi B 3aBUCUMMOCTM OT (DOPMbl MaTepuana v npuBefAeHbl B pasaene 6.

OTeKkaHue 3/IeKTPOCTaTMUECKOro 3apsaga — oAHa U3 QopM pacceuBaHus 3apsifa, KoTopas MUcrnosb3yeT-
Csl MpU onpefesieHun BepxHUX npeaenoB (PYHKUMOHANIbHbIX XapaKTepucTUK YyNakoBOYHbIX Matepuanos. o
CyTH, NpoBepKa (UM oueHKa) CNOCOGHOCTM MaTepuana K CTEKAHWIO 3/1EKTPOCTAaTUYEeCKOro 3apsiga — 370 U3-
MepeHne BPeEMEHU, KOTOpoe TpebyeTcs UCMbITyeMoMy 06pasly, UTo6bl NOTEpPATb WU YPaBHOBECUTL onpeje-
JIEHHYI0 YacTb 3apsga, korga obpasel 3asemsieH. MeToabl onpefeneHns cnoco6HOCTU MaTepuana K cTeka-
HUIO 3/1eKTPOCTaTMYEeCKOro 3apsija npuBeaeHbl B pasgene 6.

4.6 3awmTa OT TOKa 3/1eKTPOCTATUYECKOro paspsiaa

OrpaHuyeHve uau, 4To nMpegnoyTUTeNbHee, NPefoTBpaLLeHNe NonajaHna 3/eKTpocTaTnyeckoro pas-
psaga B ynakoeky, cogepxatlyio YOCP-KOMNOHEHTbI, SBMAETCA 3/IeKTPUUYECKUM CBOWCTBOM, M3BECTHbIM Kak
N30/19UMsA. DIeKTpMUeckas U3onasLmsa no onpeaesieHnto orpaHMunBaeT TOK UK NOTOK 3apsfa, U ee BaXHOCTb
Henb3sl HefooueHUBaTh. MNpu 3TOM M30MALMOHHbIE MaTepuasibl TakKe CK/IOHHbI K HAKOMMNEHUI0 U yAepXaHWHo
afnekTpocTaTuyeckoro 3apsiga. OAQHUM M3 OCHOBHbIX BWAOB YMNaKOBOYHbIX MaTepuasnoB, UCMNOMb3yeMbiX A/
3alWNTbl 3NEKTPOHHbIX YCTPOICTB, SIBASIETCS 3KpaHupylowaa ynakoBka. OGbIYHO 3TO JTaMUHUPOBAHHbIE Ma-
Tepuanbl, O4UH C/I0i KOTOPbIX ABMASETCA M30/IATOPOM WM pacceuBarolMM MaTepuasniom C BbICOKMM COMPO-
TUBNEHUEM A1 OTpaHUYEHNA Toka Yepes3 Kopnyc, BTOPON C/oii SIBNSieTCS BbICOKONPOBOASLWMM MaTepuaniom
ANnsi o6ecneyeHns 3/1IEKTPOCTATUYECKOTO IKPAHUPOBAHUSA, a BHYTPEHHWUI C/OM MMEeT HU3KYI0 3apsKaeMocCTb.

4.7 3awmTa OT 3/1eKTPOCTaTUUECKUX MNosei

JNeKTpoCcTaTUYECKOE MOJIe MOXET MPOXOAWUTL YEPE3 INEKTPOU3ONALNI, NO3ITOMY M30MSALMOHHAS yna-
KOBKa cama no ce6e He MOXeT NpeaoTBpaTUTbL 3apskeHune yepes nHaykunto Y9CP-KOMNOHEHTOB, KOTOpbIE B
Heli HaxofaTcs. [ns ocnabneHust 3NeKTPUYecKoro nosis TpeGyeTcsl ynakoBka U3 MPOBOASLWMX MaTepuasos.
®aKTMUeCKylo Be/IMUMHY WM YPOBEHb 3KPAHMpPOBaHUS, obecneynBaemblii ynakoBKoi, onpeaenstoT NpoBo-
AVMOCTbI0O MaTepuana, TOSIWMHOK NPOBOASALLETO C/OS M PACCTOSSHUEM OT BHELIHEl 4acTu ynakoBKW A0 CO-
aepxatuyerocs B Heit U9CP-KOMNOHEHTA. JKpaHMPOBaHME — 3TO U3MEHSIIOLLEECS CBOMNCTBO, MO3TOMY MeTOAbl
UCMbITAHUI UMEIT TEHAEHLMIO K YCNIOXHEHUIO, Kak onucaHo B pasgesne 6.

4.8 Bonpocskl, cBA3aHHble C MPUMEHEHNEM XUMNYECKUX BELLECTB U BblAe/IeHVNEM ra3oB

NHorga npoGnema 4ucToTbl GOMEe CyLLecTBEHHA, YeM 3MeKTpocTaTMka, OCOBEHHO A/ KOHTaKTHbIX
YyNakoBOYHbIX MaTepuasnoB — TexX, KOTOpPble COMpUKacalTCs C ynakoBaHHbIM KOMMOHEHTOM. K coxaseHuto,
fo6aBnieHne HeobXOAMMbIX XMMUKATOB AN 0GecrneyeHus pacCcevBaHUs 3MeKTpuyecTBa WM HU3KOW 3aps-
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XAaeMoCTU MOXeT MOBAMUSATb Ha YMCTOTY YNakoBOYHOro Matepuana W Bbl3aBaTb HeXesaTe/lbHOe MU onacHoe
3arpsisHeHne cofepxalimxcs B HEM KOMMOHeHTOB. CornacoBatb TpeboBaHUSA MO 3aliuMTe OT 3/ekTpocTaTuye-
CKMX SIBNEHWI 1 TpeboBaHUA K NpUMeCcsSM 4acTo ObiBaeT C/I0XKHO.

4.9 3awmTa oT BNaru

HekoTopble 31EKTPOHHbIE KOMMOHEHTbl MOABEPXEHbl BMUSAHUK BAAXHOCTM (abcopbuma kopnycal/co-
CTaBHbIX 4acTeli nsgenus) u A0/MHKHbl XPaHUTbCA WM TPAHCMOPTUPOBATLCA B YNaKOBKE, BbINOSIHEHHOW U3 Ma-
Tepnanos, ob6nagamwmnx Braro3awmnTHbiMK (6apbepHbiMUK) cBOWCTBaMWU. Kak npaBuao, 3TO ynakoBka Tuna
nakeToB, KOTOpPble MMEKT MHOTFOC/OHYI0 CTPYKTYPY, OAWH U3 C/I0EB KOTOPbIX NpeAcTaBnsieT coboli meTannu-
Yyeckyto ONbry UM OYeHb TSHKENOE MeTasl/IMYeckoe Hanbl/leHne, ocaXeHHoe M3 napoBoil hasbl (06bIYHO
antoMuHunii)N. BnarosauwmtHas ynakoBka AoJ/IXHa repMeTUUYHO 3akpbiBaTbCs A/ 06pa3oBaHUsA HenpoHulae-
MoOro 6apbepa, 4acTo Moc/ie OTKauykM codepxalierocss Bo3gyxa W/MAnM HanosIHEHWUS WX CleunanbHO OCYLUEH-
HbIMW ra3amu, TakuMK Kak a3oT. [N YMEHbLIEHNA BNaXHOCTW, CKONMUBLUEKCA B repMETUYHO 3aKPbITOM MNakeTe,
BHYTPb MOXHO NOMECTUTb MaKeTWUKU C OCyLIMTesieM.

4.10 YcnoBusi okpyxalolleii cpeibl, BvstOWMe Ha yNakoBoYHble MaTepuasibl

3aumTa 3/1eKTPOHHbIX KOMMOHEHTOB U APYTUX YA3BUMbIX NPEeLMETOB OT aTMOC(epHbIX ABMeHuli nrpaet
BaXHYIO POJib 415 YNAKOBOUYHbIX MaTepunasioB. BfaxXHOCTb BO3ayxa MOXET B/IUATL HAa BO3HUKHOBEHUE 3apsija,
pacceuBaHue 3apsja U gaxe Ha W30/ALMOHHbIE CBOWCTBA YNAaKoBOYHbLIX MaTepuanoB. DKCTPeMasibHble Bbl-
COKUE 1 HU3KME TeMNepaTypbl MOryT UMeTb nary6Hoe BO3AeiCTBME Ha (hU3NYECKME U XUMUYECKMNE XapaKTepu-
CTUKM YNaKOBOYHbIX MaTtepuasnoB. Mpu BbI6Ope WMAN MPOEKTUPOBAHMMW YNAKOBOYHbIX MaTepuasioB WU CUCTEM
BaXHO YUYMTbIBATb YC/TIOBUS XPAHEHUA U TPAHCNOPTUPOBAaHUS.

4.11 MpuHuMnbl Bbl6Opa yNnakoBOYHOIO Matepuasia

4.11.1 O6uWmMe NONOXKEHUs

OCHOBHbIM MPUHLUMNOM MNPy BbIGOpe WM NPOEKTUPOBAHMM NOAXOAALLENO YNAaKoBOYHOrO martepuana Ans
N060Oro KOHKPETHOro criyyas NpUMMeEHEeHNs, BKAYaloLWero 3/1eKTpoCcTaTuyecknii KOHTPOSb, ABASETCA NOHMMa-
HVe OCHOB, CBSI3aHHbIX CO CBONCTBaAMW Matepuana. dTW CBOWCTBA KPATKO ONUCaHbl HUXeE.

4.11.2 Hu3Kaa 3apsaxaemMocTb

MuHMManbHoe BO3HWKHOBEHME 3apaja ABNAETCHA OCHOBHbIM (DakTOpoM A/ TeX YNakoBOYHbIX MaTepu-
asnioB, KoTopble ByAyT conpukacatbCA C HaAXOA4AWMMUCA BHYTPU KOMMOHeHTamu. Mpu 3TOM HU3KYO 3apsxae-
MOCTb TpyAHee BCEro OnpefesiTb, NOCKO/bKY CyLLeCTBYeT O4eHb Masio OOLLENPUHATLIX METOA40B UCMbITaAHWNA,
ecnu oHn Boobue cyulecTBytoT. CylecTByeT MHOXECTBO HarnsafHbIX NPUMepPoB, cneunanbHbIX npouenyp v
NPOCTbIX MaHUNyNAUMiA, KOTopble G6blM pa3paboTaHbl ¥ UCNOMNbL3YHTCA NPakTUKYLWUMY cnelnanucTtaMmn Ha
NPOTSHXXEHUN MHOTMX NeT 41 OLEHKM npouecca BO3HWKHOBeHMA 3apsfga. OfHako 06LWenpuHATLIX CNoco60B
NCMbITAHNA Ha HU3KYH 3apsXKaemMOoCTb HeT. DTO HACTO/IbKO Xe CNOXHO, Kak onpefesieHne o6LenpuHAaToro
YPOBHA 3NeKTpPOCTaTUYECKOro 3apsfa WavM 3/IeKTPMYecKoro nons. Yalule Bcero ypoBeHb 3apsfa MHTYUTUBHO
pacno3HaeTcs No 3/IeKTPUYECKOMY NOJI0, UCXOAALLEeMY OT HEero Ha MoBepXHOCTU matepuasna. MNMonesHbim Tpe-
60oBaHveM sABNAETCA npefesn HanpsHXKeHHOCTW NoNs, yctaHoBNeHHbl B IEC 61340-5-1 Ha ypoBHe 5000 B/m
(nnn 50 B/cm). HanpshkeHHOCTb 3anekTpuyeckoro nons 50 B/cm sBnsieTca pasyMHOW OTNpaBHOW TOYKOW ANns
yCTaHOB/ieHUs1 TpeboBaHMi K HU3KOW 3apshkaeMocTu. B HEKOTOpPbIX Cyvasx, Korga Mcrnosib3ylTca O4YeHb Mes-
Kne fetanu, moxet notpebosaTbca 60/1€€ HA3KOE 3HAYEHUE HANPSXXEHHOCTU, KOTOPOE MOXET ObiTb NU3MEHEHO
nosb3oBaTesieM Mo Mepe Heo6xoAMMOCTU. MeTofbl U3MEPEHUSA 3/IEKTPUYECKOTO NOJA Ha HEBONbLIUX yNaKo-
BOYHbIX Martepuanax wavm gpyrux npegmertax ¢ n11060li yCcTaHOB/IEHHON TOYHOCTbIO NPUBEAEHbI Aanee.

4.11.3 PaccenBaHMe 3/IEKTPOCTATUYECKOro 3apsaja

PaccenBaHne snekTpocTaTMyeckoro 3apsiga — OCHOBHOE CBOWCTBO, KOTOpoe 3hheKTMBHO B aHTUCTA-
TUYECKMX YNaKOBOYHbIX MaTepuanax.

Cnocob6HOCTb YyNakoBKW TepPATb 3apsag npu 3aseMNeHun UM Npu KOHTakTe C 3a3eMJ/IEHHbIM MepcoHa-
nom, pab6oTaluiMM C YyNnakoBKOW, ABASETCHA BaXHbIM CBOWCTBOM. Ecnu B ynakoBke HeT 3apsja U BHYTPeH-
HAS YacTb ynakoBKM He Cnocob6CTBYeT BO3HWKHOBEHWIO 3apsifa, MasloBEPOSATHO, YTO cofepxalimecss B Heil
KOMMOHEHTblI 6yAyT 3HAUNTENbHO 3apshkeHbl. BaxHo, 4TOObl ynakoBka 6biia paspshkeHa nepef OTKpbITUEM
yNakoBKW U WU3BJIEYEHNEM COLEPXMMOro, YTo6bl n3bexaTb U3BMEYEHUA COLEPXUMOro Yyepes n3MeHswleecs

) OaHvM U3 CTaHAapTOB, YCTaHaBIMBAIOLLYX TPe6oBaHMs K B/laro3allyTHON YNakoBKe, SBSeTCA CTaHaapT
IPC/JEDEC J-STD-033.B. 1
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afiekTpuyeckoe none. AnA matepuana, onpeaeniseMoro Kak pacceuBalwluii matepuas, BEPXHUA npegen no-
BEPXHOCTHOro CONpoTMBAEeHUsa cocTtassideTr <1 « 1011 Om npy U3MepeHun MeToLoM, onucaHHbiM B 7.3. Tpu
BbiGOpe pacceuBawlmx matepuanos Tpebyetca ocobas OCTOPOXHOCTb, MOCKOJIbKY AMana3oH 3/1eKTPUYECKUX
BE/IMYUH OTPOMEH. PYHKLMOHA/IbHbIE CBOIMCTBA CU/IbHO pas/inyalTCcs Ha NpefesibHbIX 3HAYEHUAX guanaso-
Ha. MaTtepuanbl C NOBEPXHOCTHbIM conpoTusneHvem 1 ¢ 105 OmM MMelT COBCEM APYTYH0 CKOPOCTb CTeKaHusA
3apsga, yem matepuanbsl ¢ 9,9 « 1O 10 Om. CnegoBaTesibHO, Npy YTeHUU crneyndmkauunii ynakoBo4yHoro mate-
puana Heob6xoaMmMo cob6nhaTbh OCTOPOXHOCTb, TaK Kak TEPMUH «pacCcenBarLWmnii» OO/HKEH MMETb 3afaHHoe
3HayeHue conpoTMBEHMNS, YTOObl TOYHO ONpefennTb, B KaKOW YyacTu gmana3oHa HaxoguTcsa 3HavyeHue conpo-
TUBMIEHUA MaTepuana.

4.11.4 MNpoBogsawmne Mmatepuanbl

B ynakoBOYHbIX cuctemax, 0CO6GEHHO Korga 3a3emsieHne ynakoBKM Ype3BblYaiHO BaXHO WKW cojepxa-
Wunecs B Heli npeaMeTbl UMEIT 3HEPTreTUYECKY WA B3PbIBOOMACHYI0 NPMpoAY, NCMNOMb3yTCA TOKONPOBOASA-
wue matepuansl.

Msrkas npososlias ynakoBka LIMPOKO UCMOMb3yeTcsa npyu paboTe ¢ XMMMUYECKMMU BelwecTBamu, 6oe-
npunacamn v gpyruMu onacHbIMWU martepuanamu. B cuctemax ynakoBKM 3/EKTPOHHbIX KOMMOHEHTOB uvalle
BCEro UCMOJIb3yTCA MaTepuasibl Ha OCHOBE MPOBOAALWMX NOSIMMEPOB ANSA XECTKUX U MOJSTYXECTKMX KOHTEM-
HepoB. MeToAbl MCNbITAHWA HA NOBEPXHOCTHOE W 06BbEMHOE COMpOTMBAEHUE npuBefeHbl B 7.3. O6bIYHO B
cTaHfapTax ycTtaHaBnvMBalTcsa TpeboBaHMs K AONYCTUMOMY 3HA4vyeHuo conpotusneHns <1 m105 Om ans
TOoKOnpoBoAAWMmMX martepuasnos, npn atom IEC 61340-5-3 yctaHaBnusaeT npegen < 104 Om. HmxHero npege-
na He cyllecTBYeT, NO3TOMY MeTan/nvyeckne KOHTEeWHepbl C O4EeHb HU3KUM 3/1E€KTPUYECKUM COMPOTUBEHUEM
nonajatT B 3Ty KaTeropuioo, nNpy 3TOM e€cTb NoAKNacc B Auana3oHe NpPOBOAMMOCTW, KOTOPbIA COCTaBNsAT
MaTepuasbl, 3KpaHUpyLKne anekTpocTaTuyeckoe nose.

4.11.5 OKpaHMpoOBaHME 3NIEKTPOCTATUYECKOIO MoJiA

OKpaHupylLwme anekTpocTatuyeckoe nosie martepuasnsl BKA4YalT B cebs npoBogsAwme matepuansl,
KOTopble 06bIYHO MMEWT conpoTuBsieHne <1 m103 Om. B gaHHyl KaTeropui BK/IHOYEHbI B 3HAYUTE/IBHOWA
CTEMNEHN HamnoJ/IHEHHble MPOBOAAWMMN BeliecTBaMy nonummepbl (yrnepog, cepebpo, Medb U HEKOTOpble ©3
HOBEWLIMX HAHOTEXHONOTMYECKUX HaMOMHUTENEW) N MeTannmyeckme KOHCTPYKLUN. DKpaHMpOBaHNE 3NeKTPO-
cTaTuyeckoro noss ocnabnaeT none, HO MOXET He 3alWulaTb OT paspsAAHbIX TOKOB, MPOXOAALNX Yepes CTeH-
Ky KOHTeliHepa, W3roTOB/IEHHOIO M3 MaTepuasnoB C BbICOKOW NPOBOAMMOCTbIO. TOJWMHA CTEHKM Kopnyca u3
NPOBOAALLMX MaTepuasnioB BAUAET HA TOK pa3psfa B c/iyyae NPsSMOro 3fieKkTpocTtaTtuyeckoro paspsajga.

4.11.6 OKpaHNpPOBaHMe 3JIEKTPOCTATUYECKOro pa3psja

OkpaHupywan ICP ynakoBKka — 3TO BbIMOSIHEHHbLIA B (OPMe MnakeTa MHOFOC/IOMHbIA YyNaKoBOYHbIN
mMartepuasn, KOTOpbI/i BKIOYaAeT MHOIME M3 paHee OMNMCAaHHbIX XenaTeslbHbIX CBONCTB A1 3alUTbl 3/1€KTPOH-
HbIX KOMMOHEHTOB. BHYTpEeHHAA yacTb nakeTa, akpaHupytouwero 3CP, 06bI4YHO NpeacTaBnseT co60i HU3KO 3a-
pAXalLLyCa U paccemBalLLyo NOBEPXHOCTb, NpefHa3HauYeHHY ANA orpaHuyeHnsa 3apsaioB, Haxogsawmxces
BHYTPU nNpeaMeTOoB BO BpPeMsA COMPUKOCHOBEHUA W pa3fesieHus, KOTopoe NpouCXOoAuT, Korga npegmetbl no-
MelLalT BHYTPb NnakeTa Wau nepemeLLarT B NakeTte BO BpeMA TpaHCNopTMpoBaHuA. Yalie Bcero xapakrepu-
CTUKON BHYTPEHHElV NOBEPXHOCTU OyAeT afieKTpuyeckoe ConpoTUBEHNEe, OCHOBAHHOE Ha UCMNbITaHUW MOBEPX-
HOCTHOro conpoTussieHns. O6bIYHO NpUeMemMoe 3Ha4YeHne conpoTuBneHns coctasnsgeT <1 « 1011 Om. Maket
ONA 3aWUTbl OT 3/1EKTPOCTATUYECKOr0 paspsfa COLEPXUT TakkKe N30/NPYIOLWUA Coi, orpaHnymMBaloLWmnii TOK,
npoTekawwWwmin yepes cTeHKy naketa. Cnoii TOHKWA, 06bIYHO OT 25 A0 50 MKM, MO3TOMY 3/1eKTpMYeckas npou-
HOCTb OrpaHuyeHa, HO gocTaToyHa ANA 60NbLIMHCTBA BEPOATHLIX C/ly4YaeB 3/IeKTPOCTaTMYEeCKOro paspsga,
KOTOpble MOTYT NMPOM30ATM MNpW TPAHCNOPTUPOBAHUM WM XpaHeHUU. Ha NoBepXHOCTb WM30/IMPYHOLWEr0 CNos
HaHOCUTCS TOHKWIA Crioii MeTansa, KOTopblii 06pa3yeT aKpaHUPYOLW NI 3allMTHbIA cnoli. Cnoii 06bl4HO UMeeT
HEKOTOPYH MPO3PAaYHOCTb, YTOObI MOXHO 6bl/I0 BU3yasibHO NPOBEPUTH COAEPXalLMecs B HEM 31eMeHThl. o-
CKOJTbKY 3KpaHUPYLWWA CNoli AOCTATOYHO TOHKWIA, YTOObI 6GbITb NMPO3payHbIM, peasbHblii YPOBEHb 3KPaHUpPO-
BaHus orpaHuyeH. bonee ToncTble matepuanbl, 06bIYHO HEMpo3payHble, 4YacTo CHabXeHbl AONOMHUTETbHbIM
CNoeM, KOTOPbI MMeeT 3auliMTy OT BOASHOrO napa npu TPaHCNOPTUPOBAHUM U XPAHEHUN YYBCTBUTESIbHbLIX K
Bflare KOMMOHEHTOB. [pOn3BOACTBEHHbIN ONbIT NOKa3biBaeT, YTO KAYECTBEHHO M3rOTOBJ/IEHHbIE MakeTbl 06e-
cneyar 3aWuTy OT paspsaja faxe 415 CaMblX YYBCTBUTEIbHbIX 3/IEKTPOHHbIX KOMMNOHEHTOB B 100bIX OXuaae-
MbIX YCNOBUAX TPAHCNOPTUPOBAHUA N XpaHeHus. TexHnuyeckne TpeboBaHWs ycTaHaBNIMBaKT CHUKEHNE aHep-
rn BHYTpW naketa o 50 HOX 1 MeHee npu BHewHeM paspage 1 kB. Xopowo caenaHHble nakeTbl fonyckakT
nojslydyeHne 3HavyeHus aHeprum BHyTpu nakeTa <10 HAX No meTody UCMbITaHWI, NpUBEeAEHHOMY B 7.4.
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5 Tunbl yNakoBOYHbIX MaTepuasioB

5.1 Monnmepbl ¢ HANO/THUTENAMU

MHorne nosnMMepHble CMOJbl MOTYT 6bIThb 060ralLeHbl 60/bLIMM KOTMYECTBOM 406aBOK 13 MPOBOASALWMX
WM paccevBalLIMX MaTepuasioB, KOTopble NMPUAAIOT 3/1IeKTPUYEeCcKne CBOWCTBA OCHOBHOMY MmaTtepuany. lNpu
TOM 4YTO KOHTPOMIMPOBATb KO/MYECTBO A06ABOK ANS AOCTWXEHUS ONpeaesieHHOro YPOBHS COMPOTMBEHUS B
cpegHeM AuMana3oHe pacceVBaHus AOBOJIbHO C/IOXHO, HU3KME YPOBHW COMPOTUB/IEHUS OTHOCUTESNILHO JIETKO
MoOJIyYnNTb C MOMOLLbIO YIIEPOAHON CaXuW, MeTa/l/IMYeCKUX X/10NbeB, HAHOTPYBOK, rpadyMTOBbLIX BOSIOKOH U T. f.
MonvuMepbl C HANOJIHATENAMMW UCMO/b3YHTCA B BaKyyMHOM (DOPMOBAHWW, NINTbE MOA AABMEHUEM W 3KCTPY3UU
MIEHKN.

5.2 MNpoBogAWmMe UM paccensaroLe nosvMmepbl

[lo6aBnsiemble Matepuanbl BCTynawT B peakuutio ¢ 6a30BbIM NOMMMEPOM M CTAHOBATCA 4YacTblo Mone-
KyNApHOWN Lenu, Kak npasBw/o, Ha KOHLAax Mofekyn. D/eKTPoNnpoBOAHOCTb Takol mMaTpuubl 3aBUCUT OT TOTO,
CKOJIbKO KOHEYHbIX L,enoyek MOJieKy/al BCTynalwT B KOHTaKT. MonumepHble Matepuasbl MOTYT UMETb LUIMPOKUIA
AnanasoH 3NeKTpUYecKkUX CBOICTB, KOTOPble ABNAKTCA MOCTOSHHbIMWU W He MOABEPXEHbI BUAHUIO BO3AEl-
CTBUIN OKpyXxatrLei cpefbl U APYTMX BHELWHUX BO34EACTBUNA.

5.3 NoBepXHOCTHOE MOKpbITNE

BasoBble NoAMMEpPbI MOTYT 6bITb NOKPbLITH NMPOBOASAWMMUN UK paccemBalWMmMn MaTepuanamm gnsa npu-
AaHua onpefesieHHOro YPOBHS 3/1€KTPUYECKOTO CONPOTUBEHNSA BHELLHE NOBEPXHOCTM YNakOBOYHOro maTe-
puana. MNokpbITUs MOryT 6biITb B BUAE KpacKu, CMOJbI MU APYroi OTBEpXAaeMon xuakocTu. Kak npasuso,
XUAKOCTb A8 MOKPbLITUA COAEPXUT NPOBOAALWMNIA HANONAHUTE b, aHANOTNYHbIA NCNO/Ib3YEMOMY B NoanMepax
C HanosiHUTenem, onucaHHbiM B 5.1.

5.4 AHTUCTaTn4ecKoe MnokpbiTne

AHTUCTATUKN — 3TO XMMUYECKME BeLLeCcTBa, KOTopble 06bIYHO MOrfowatrT BAary n3 Bosgyxa. AHTUCTa-
TWKN HAHOCSTCSA Ha NMOBEPXHOCTb A/ o6ecneyeHnss HEKOTOPOro YPOBHSA MPOBOAMMOCTM W FNafKocTu NMoBepx-
HOCTM. MpK CONPUKOCHOBEHUMN U pa3fesieHnn YyacTb aHTUCTATUYECKOrO NMOKPbITUA BYAET NepefaBaTbCs MexXay
NOBEPXHOCTAMMU, UTOObI OrpaHMUNTbL 3/1EKTPOCTaTUYeCcKoe pasaeneHune 3apsiga. [oBepxHOCTU, 06paboTaHHble
aHTMCTATUKOM, HE CUMTAKTCA AONTOBEYHLIMU M MOryT NoTpe6oBaTb NOBTOPHOW 06pPaGOTKM AN1SS COXpaHeHUs
CBOIICTBA HU3KOWN 3apsiKaeMoCTH.

5.5 AHoAupOBaHHble MaTepuasbl (Hanpumep, Xxenoba, UCMosib3dyeMble BHYTPU aBTOMaTUUYECKUX
YCTaHOBLIMKOB KOMMOHEHTOB, MeTaslfinyeckme Tpy6bl)

AHOAMpPOBaHHbIE MOBEPXHOCTM 06bIYHO 06/1a4al0T BbICOKUM MOBEPXHOCTHLIM COMPOTUB/IEHMEM U NpU-
[alT asloMUHUIO MPOYHOE M TBEpAOoe MOKPbITWe, YMeHblualliee M3HOC U uctupaHme. CyLlecTBYOT aHOAU-
poBaHHble MaTepuasbl, COOTBETCTBYKOLME BEPXHEMY AManaszoHy AN pacCceuBalllero Marepuana, HO OHM
OTHOCUTENIbHO PefKn M [OCTYMHblI TOSILKO MO cheunasnbHOMYy 3akady. MHOrMe aHOAMPOBAaHHbIE MOBEPXHOCTM
Mpu KOHTaKTe C MPOM3BOACTBEHHLIMY MaTepuanamu SABASAKTCS reHepaTopamy 3apsja, No3ToMy Ha TEXHOJO-
TMYECKUX NUHUSIX, TAE NCMOJb3YITCA 3T MOBEPXHOCTU, TPeByeTcs OCTOPOXHOCTb. B TO BpeMs kak OCHOBHOVA
asloOMUHNIE MOXET ObiTb NMPUKPEN/IEH K AeTasiiM MalluHbl U B KOHEYHOM UTOre 3a3eMJieH, aHOAMPOBaHHasA Mo-
BEPXHOCTb MOXET ObITb M30MMPYIOLWENA 1, cnefoBaTenbHO, N30/IMPOBAHHONM OT 3a3eM/ISIOLWLEro CoeguHEHNS,
MO3TOMY OHa MOXET cTaTb reHepaTopoM 3apsja. AHOAMPOBAaHHbIE MOBEPXHOCTU MOTYT OblTb MOBPEXAEHbI U
MMeTb HapyWweHUs LenoCTHOCTU NOKPbITUS. Takke OHU MOFYT BblATA U3 CTPOSA NPWM YMEPEHHOM HanpshKeHUW.

3TN orpaHNYeHnsa MOTyT MPUBECTU K Pa3psKeHUI0 3apsXXeHHbIX YCTPOWCTB Yepe3 aHOAMPOBaHWE CUJib-
HbIM TOKOM. COMPOTUBNEHNE aHOAUPOBAHUSA MOXET CU/IbHO 3aBUCETb OT HaNPs)KEeHUs: BPeEMS 3aTyxaHus 3a-
psifia yBENMUYMBAETCS C YMEHbLUEHWEM HaMnpshXeHus. ITO MOXEeT NpeAcTaBATb 3HAUYNTEIbHY0 ONACHOCTb AN
YCTPOWCTB C HMU3KOM YCTONYMBOCTbIO No M3Y.

5.6 NMpon3BOACTBO YNaKOBOYHbIX MaTepunanos

5.6.1 ®opmMupoBaHMEe BakyymMoOM
MonumepHble NUCTbI HarpesatwT U KNagyT Ha hopmy. Bakyym BTATMBAET HarpeTblii NUCT B hopMy, U NUCT
npuHMmaeT Tpebyemyto chopMy. ocne oxnaxgeHus nosMMep CHMMalT € opmbl 1 obpesatoT. C NOMOLbIO

10



FOCT IEC TR 61340-5-5—2022

BakyyMHOro ¢popmoBaHus M3roTaBnMBaloT NpocTble (GOpMbl, XOTA AN1S MHOTMX MaTepnasoB TakuM Cnoco6om
MOXHO MOJIyYUTb C/IOXKHbIE NOBEPXHOCTHbIE Y30pbl. [/ly60Kast BbITSAXKA MO/IMMEPOB C HAMNOMHUTENIAMU MOXET
NPMBECTU K 3HAYMTE/IbHbIM M3MEHEHUSAM 3J/IEKTPUYECKOTOo COMPOTUBEHUS TOTOBOW YNakoBKW, OCOBGEHHO Mo
yrnam wnam kpasMm. MoxXeT Npou3oiTW NosiHaa noTeps 3/1eKTPONPOBOAHOCTM MO KpasM, MO3TOMY BaXHO Npo-
BEPUTb COMPOTMUB/IEHNE TOTOBOW YNakoBKW MO KpasM W yriam, UCMNoJfib3ys UCMbITAHUA Ha COMNPOTUBNEHUE «OT
TOYKM A0 TOUKM» (CM. 7.3).

5.6.2 JlIutbe nop AaBreHUeEM

TpexmepHble POpPMbl CO34al0TCA NMyTEM BMNPbICKWBAHWA pacn/aB/IEHHOW CMOJbl B C/IOXHY dopmy.
CnoxHble OpMbl MOTYT ObITb CAe/iaHbl C UCNOJ/Ib30BAHMEM TEXHOJIOTWIA NNTbA MOJ AaB/IEHWEM U COOTBET-
cTBytowwero obopynosaHma. Heobxogmma 0CTOPOXHOCTb MPU OUEHKe AeTasnieil, NosyyYeHHbIX NTMTbeM Nnojg AaBs-
NeHneM, ChOPMUPOBAHHbIX M3 paccenBalroLWwmx 1 NPOBOAALWMX CMOJ, MOCKONLKY fedopmMaunsa nosiMMepHoi
CMecKn 4acTO U3MEHSeT a/leKTpuyeckMe cBoiicTBa Martepuasna, 0Cob6eHHO B yrnax. MoxeT npon3oinTun nosHas
notepsa 3/1eKTPONPOBOAHOCTM MO KpasM, MNO3TOMY BaXXHO MPOBEPUTb COMPOTUBMEHME TFOTOBOrO M3Zenuns no
Kpasm ¥ yrnam, Ucnosib3ys UCnbiTaHWA Ha CONPOTUB/IEHUE «OT TOUKM A0 ToUkM» (cm. 7.3).

5.6.3 BbigaBnnBaHne

BbigaBnmBaHme — 370 MexaHW4YecKuii Mpouecc, KOTOpbli U3MeHAeT reomeTpuyeckyto hopMy noBepx-
HOCTW MaTepuana. BbigaBnvBaHve MOXeET MOMOYb CHU3UTL O6pa3oBaHue 3apsfa 3a cYeT YMEeHbLUeHUsA no-
WwafM KOHTakTa € NoBepXHOCTbio. OLeHKa CBOWCTB 3apsXaeMocTn TpebyeT pa3paboTkm MeToAuKM B COOTBET-
CTBUN C 7.2.

5.6.4 MoOKpbITUE, NO/IYYEHHOE C MOMOLLbLIO OCaXAeHUA rnapa B Bakyyme

BakyymHoe ocaxpeHue u3 naposoli dasbl UCNob3yeTcs A/ o6pas3oBaHnss MeTasl/IMyeckoro C/i0s Ha
NoBepPXHOCTM nonumepa. MNMpouecc BbINO/IHAETCA B BbICOKOM BakyyMe, Tak YTO pacnfiasfleHHbIi MeTana u no-
crnepywwmnii nap He NOBpPeXAarT OCHOBHOW Mmonumep.

5.6.5 NoBepXHOCTHOE MOKpbITNE

MoBEepPXHOCTHOE MOKPbITUE — 3TO MEeTOof, UCNOJIb3YEMbI AN HAHECEHMA MaTepuasioB Ha rMOKyH OCHO-
By. HacTo npouecc HaHeceHMs mMaTtepuanosB NPOBOAAT Ha ABUXYLLEMCA NOJIOTHE B npouecce rnybokoi nevaru
C py/loOHa Ha pYyJIOH, Korga MalWHHbIA BasMK NepeHocuT Martepuasn NoKpbITUA U3 NOALOHa WM /I0TKA Ha Mo-
numep, 6ymary unu gpyryto rubkyto OCHOBY nMocpeacTBOM KOHTakTa. lNepej CkpyuyvBaHWeM roTOBOrO MoJsOTHAa
NMPOUCXOAMUT OTBEPXIEHMNE, YACTO B Neyn. DTOT NPOLLECC UCMOb3yeTCA BO MHOTUX OTPac/ifAX MPOMbILI/IEHHO-
CTW, BKNKOYas nonurpaduio 1 Npou3BoACTBO JIEHT.

5.6.6 JlamvuHupoBaHune

NamuHnpoBaHue ncnonb3yeTca A4/ 06beAnHEeHNA ABYX U 6onee Marepnanos B €ANHYI0 KOHCTPYKLMIO.
B npouecce NnaMMHUPOBAHUA MOXHO CO3faBaTb CJ/IOXKHbIE KOMMJIEKCHbIE CTPYKTYpbl, O6bIYHO ABYXMEpPHbIE
NN NAOCKON QOpMbl. B HEKOTOPBIX Criy4yasx NaMUHMPOBaHHbIE INCTbl MOXHO MCNO/b30BaTb NpK onepaunsax
hopmMupoBaHUA BakyyMOM, HO cnefyeT NposiBAATbL OCTOPOXHOCTb, MOCKOJIbKY U3TNMG MOXET U3MEHUTb (YHK-
LMOHasibHble CBOWCTBA OTAE/IbHbIX C/10€B SITAMUHUPOBAHHOIO MaTepuasa U CHU3UTb afres3nio Mexay C/I0aMu.

6 CyuwecTBylowme CTaHAAPTbl HA YNaKOBOYHbIE MaTepuassbl

6.1 |IEC 61340-5-3

IEC 61340-5-3 npepocTaBnisieT 0630p TUNMYHbLIX YNTAKOBOUYHbIX MaTepuanos, ykadaHWin No NpMMEHEHUIo
yNakoBOYHbIX MaTepuanoB, TEPMUHOB, ONpefesieHNnin n TeXHMYeckux TpeboBaHuin K matepuanam. MeTopbl
UCMbITAHNA BKIIOYAKT U3MEPEHNE MOBEPXHOCTHOIO M 06HLEMHOr0 CONPOTUBMEHUA A1 MNJIOCKUX ABYMEPHbIX
mMatepuasios, ABYXTOYEYHOE 3/1IeKTPUYECKOEe CONPOTUBNEHNE U IKPAHUPOBAHME NakeToB OT paspsja.

IEC 61340-5-3 He nNpuUMeHSEeTCa Npu N3MepPEeHNsAX INEKTPUYECKOro CoONpoTUBEHUA Ha hopmax, oTaIny-
HbIX OT NJIOCKMX MOBEPXHOCTEWN, UNN Ha matepuanax, rae npuBefeHHbll B cTaHfaapTe ABYXKOHTaKTHbIN 3nek-
Tpoa HenpumeHum. B IEC 61340-5-3 He paccmaTpuBalTcda MeTogbl 3awutel oT OCP gna martepuanos uUau
npegMeToB, OT/IMYHbLIX OT NakeToB.

6.2 ANSI/ESD S541

ANSI/ESD S541 npepocTtaBnsieT 0630p TUMWYHbLIX YNAaKOBOYHbIX MaTtepuasnioB, ykasaHuii no npuMmeHe-
HUIO YNaKOBOYHbIX MartepuasioB, TEPMUHOB, ONpeAesieHnii n TeXHUYecknx TpeboBaHuii K matepnanam. Meto-
bl MCMNbITAHWIA BKIOYAKOT NOBEPXHOCTHOE U 0O6BbEMHOE COMPOTUBEHME ANSA MNOCKAX ABYMEpPHbIX maTtepua-
NoB, ABYXTOYEYHOE 3/IeKTPUYecKoe COMNpoTUBAEeHNe W1 3aliuTy OT paspsaga ANA NakeTos.
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ANSI/ESD S541 He onucbiBaeT BO3MOXHOCTb U3MEPEHUSA 3/IEKTPUYECKOro CONPOTUBNEHUA Ha hopmax,
OT/INYHBIX OT MJIOCKMX MOBEPXHOCTEN, UNN Ha mMatepuanax, rge npuBefeHHblli 4BYXKOHTaKTHbIN 3/1eKTPOf He-
npumeHnm. BANSI/ESD S541 He paccmaTpuBatoTcs MeToAbl 3aWUTbl OT pa3psga 419 matepuasnoB nam npea-
METOB, OT/INYHbLIX OT MaKeToB.

6.3 BoeHHble cTaHAapTbl U ApYyTr1ue OKYMEHTbl, OTHOCALLMECHA K yNnaKoBKe

6.3.1 O6wme NonoXeHUs

BoeHHble cTaHAapTbl, OTHOCALLMECSA KYNAKOBOYHbIM MaTepumanam, CogepxaTt KOHKpeTHY nHdopmauuto,
KoTopas nonesHa npu paspaboTke Tpeb6oOBaHU NO ynakoBke ANA 3NE€KTPOHHbIX U apyrnx Y9 CP-KOMMNOHEHTOB.
BoeHHble cTaHfgapTbl CLUA HaxopaTca B obuwiem AocTyne W AOCTYyNHbl ANs 6ecnniaTHOro O3HaKOMJ/1eHUS
(Assist — Quick Search Data Base — www.quicksearch.dla.mil).

6.3.2 MIL PRF 81705 (E) (MneHka)

OTO OAUH U3 CaMblX BaXHbIX CTaH4APTOB B YNAaKOBOYHOW MPOMbILIEHHOCTH, KacalLiMXCsA 3NEKTPOH-
HbIX NpoAaykToB. OH pa3pabartbiBancsa ¢ 1970-x no 1990-e roabl U COAEPXUT TexHUYeckme TpeboBaHuUa N
Tpex TMNOB MN/IEHOYHOro0 MaTtepuana, MCcnosib3yeMoro A/ M3roToB/ieHMs naketoB. Tun | npeacrasnseT coboi
6apbepHYI0 MNEHKY M3 MeTasi/IMYecKon ponbrn, NCNonb3yemMyr AN BAarom3onauMm M yMepeHHoOro 3iekTpo-
MarHUTHOro akpaHupoBaHus; Tun Il 661 cnabo 3apsAxawlmMMca U paccenBarLWm Npo3payHbIiM NOAUMEPHbIM
MaTtepuanom; un Tun Il npeacTaBnseT coboli Npo3payHblii MaTtepuan, 3KPaHUPYKLWNA 31eKkTpocTaTuyeckuii
pa3psg. B camoit nocnegHeli Bepcum MIL PRF 81705 (E) He ucnonb3yTca matepuansl Tuna Il. TexHuuyeckne
XapakTepuctukm nneHok Tuna | n Tuna Il nogpo6HO ONUcaHbl M OCHOBaHbl Ha pes3ysbTatax NPUMEHEeHUs B
npombiWweHHocTu. Mpn ucnonb3oBannum MIL PRF 81705 cnepyet nmeTb B BUAY, YTO 3HAYEHUS CONpoOTUBNE-
HUA BblpaxeHbl B OM/kB, KoTopble B 10 pa3 npeBblllaldT NOBEPXHOCTHOE COMPOTUB/IEHME, ofnpejesnieHHoe B
IEC 61340-5-3.

6.3.3 MIL STD 30O

MeToabl ucnbiTaHnii (B3ameH FTMS 101 C). 3TOT AOKYMEHT COAEPXUT pAg MeTonoB AN dU3NYeckux
N MexaHU4Yecknx MUCNbITaHWI yNnakoBOYHbIX MaTepuanos. Hambonee yacto ynomuHaemasa npouegypa — 370
meTtog 4046 — OtekaHue 3apsga. Metog 4046 ncnonb3yeTt cneynasbHoe YCTPOWCTBO A1 NPUNOXKEHUSA MO-
TeHumana k obpasyy naeHkn, yaepxusaemoli B npucnocobneHmnn. cneiTyemblii o6pasel go/mkeH obnagartb
MWHUMasIbHOW NPOBOAMMOCTbIO, YTOObLI NPUHATL 3apAfHbIA NoTeHuMan. ocne Toro Kak marepuan 3apsxeH,
obpaseL, nogknyalwT K 3emse (3a3eMIA0T) U M3MepAeTca BpeMsa cTekaHusa 3apsga. Kak npasuno, atoT Me-
TOA NPUMEHUM OJ/1 Y3KOro AmanasoHa o6pasuoB C yAeslbHbIM MOBEPXHOCTHbIM cOMpoTuBsieHuem oT KO 10 fo
1013 OM 1 NpMMEHUM TOMIbKO K o6pa3uam ofHOpPOAHON naeHkW. Ccbiiku Ha metoq 4046 yacTo BCTpeyarTcs
B Tabnmuax faHHbIX, NO3TOMY cnefyeT NPOosBATb OCTOPOXHOCTb NPU UHTeprnpeTauuy nosyyaeMblX AaHHbIX
OT NOCTaBLLMKOB.

6.3.4 MIL PRF 131

MaTtepuanbsl 3KkpaHupyloliMe, BOAOHENPOHULAEMbIe, XUPOHeNnpoHuuaemble. ITOT cTaH4apT NpUMeHs-
eTca KO MHOrMM hopMam ynakoBOYHbIX MaTepuasioB npu oTnpaBke TOBApoB noTpebutensm. CcblIKM Ha 3/ek-
TPpUYEeCKNe 1 3/1EKTPOHHbIE KOMMOHEHTblI OTHOCATCA K cTaHgapTy MIL PRF 81705 gna Tpeb6oBaHuil, CBA3aHHbIX
C anektpocTtaTtmkoin. MIL PRF 131 ynoMuHaeTcs 34€Cb, NMOCKOJIbKY OH MOXET NMPUMEHATbLCA K BOEHHbIM MOA-
psagymMkam, KoTopble NocTaBnAalT npoaykuuto ana apmuu CLUA.

7 CyulecTByolme MeToAbl UCMbITaHUI YNAaKOBOUYHbIX MaTeprasioB

7.1 IEC 61340-2-1 — Cnoco6HOCTb MaTepuanoB M yNakoBKM paccemBaTb CTaTUYECKUNA
3NEKTPUYECKUIA 3apsn,

IEC 61340-2-1 onucbiBaeT MeTOAbl UCMbITaHW AN U3MEPEHUST CKOPOCTM paccenmBaHus cTaTU4ecKoro
3apsga U30NALUMOHHBIX U paccerMBawWmx matepuanos u musgenuii. OH BkI4YaeT B cebsa obuiee onucaHue
MeTO0B UCMbITAHU U NoAPOGHbIE NpoLeaypbl UCNbITAHWIA AN KOHKPETHbLIX CllyYaeB NPUMEHEHUS.

IEC 61340-2-1 onucbiBaeT UCMNOJ/Ib30BaHWE YCTPOWCTBA A/ 3apshKEHUS U pa3pshHKeHUs KOPOHHbIM pas-
pagom, M3Meputena asnekTpoctatmyeckoro nonsa u KY3M. MNpuBefeHbl onucaHUs TOro, Kak NpoBOAUTb W3-
MepPEeHUs ANS TKaHeli, NepyaTok M Hanas/bY4HMKOB, a TaKXe PY4YHbIX MHCTPYMEHTOB. HekoTopble M3 MeToA0B
UCNbITAHU MOTYT GbITb af4anTUPOBaHbl K yNakoBOYHbIM MaTepuasiam, HoO He NPUBEAEHO HUKAKNX TEXHUYECKUX
TpeboBaHUil, 4TO6bl MOMOYb KOHEYHOMY MNO/Ib30BaTEN0 ONpPenesInTb PeneBaHTHOCTb U3MEPEHUI CHUXEHUSA
YPOBHSA 3apsfa Ha ynakoBOYHbIX MaTepuanax. KoHuenuuu v npoueaypbl HyxaawTcs B fopaboTke ansa mnx uc-
NnoJ1b30BaHUA.
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7.2 IEC TR 61340-2-2 — I3mepeHue 3apsaXaeMoCTu

IEC TR 61340-2-2 onucbiBaeT o6opyfoBaHue, ycTpoicTBa 1M MeToAbl A1 U3MepeHUs afeKkTpocTaTmye-
CKOro 3apsia, Bbl3bIBAEMOr0 KOHTAKTOM W OTHOCMTESIbHbIM ABUXEHMEM MaTepuasnoB, W NpeacTtaBnseT npu-
Mepbl 3KCMEPUMEHTOB AJ1 MOAE/NPOBAaHNS NPaKTUYECKNX MPOLECCOB.

IEC TR 61340-2-2 onucbiBaeT unnuHap ®apages, nameputenn noas poToOpHOro tuna u gpyruve nsme-
putenn nons (HECKO/SIbKO TUNOB), KOHTPOJIbHbIE YCTPOWCTBA C 3apsXXEHHOW NnacTUHOW (HEeCKO/IbKO TUMOB),
6EeCKOHTaKTHbIe 3/1eKTPOCTaTUYECKNE BOMIbTMETPbI M KOHTAKTHbIE 3/IEKTPOCTATUYECKNE BOJIbTMETPbI, a Takke
[aeT pyKoBOACTBO NO UX UCNOMb30BAHWIO AN1A OLEHKM NOJyYEHHbIX pe3ynbTaToB, CBA3@HHbIX C 3/1IeKTpocTaTu-
yeckum 3apsigoM. MNpuBeaeHbl 06LUMe onMcaHnsa UCNbITaHU Ha TPEHUE, CKOJTbXXEHWE U MPOXOXAEHNE MJTEHKM
no ponuvkam. O6/aCTU NPUMEHEHUSA YNAKOBOYHbIX MaTepuasioB KOHKPETHO He YNMOMMHAKTCH, HO MHOTMe Me-
TOAbl MOTYT 6bITb MOJSIE3HbI NPWN OLEHKE YNakOBOYHbIX Marepuanos. [Ans nHTepnpeTauun pesynbTaToB TECTOB
3apsKaemMocT Heo6XxoAuMblI KBanuUUMpPOBaHHbIE CNeunaancTbl.

7.3 IEC 61340-2-3 — ConpoTuB/iIeHNE U yAe/IbHOE COMpPOTUBJIEHNE

B ctaHpgapte IEC 61340-2-3 onucaHbl MeTOoAbl UCMbITAHUI ANA ONpeAesieHUus 3MeKTPUYecKoro conpo-
TUBNEHUA W YAEe/IbHOIo COMPOTUB/IEHNA TBEPAbIX Matepuanos B guvana3oHe oT 104 no 1012 Om, ncnonb3sye-
MbIX 4/19 NPeAoTBpalleHna HakonJeHna 3fieKTpoctartnyeckoro sapsga.

ONeKTpoa C KOHUEHTPUYECKMM KONbLOM ANA U3MEPEHUA NOBEPXHOCTHOrO M 06EMHOI0 COMPOTUB/IEHUA
onucaH Kak 3/1eKTpoj, UCNob3yeMblii 418 U3MEpPeHNs COMPOTUBAEHUS «OT TOUKU 4,0 TOUYKM» N CONPOTUBIIEHNS
OTHOCUTENIbHO 3eM/IN / TOUKN 3a3eMJIeHus.

Takoii anekTpoA ucnonb3yetcsa ANS NNOCKAX ABYMEpPHbIX TBEPAbIX MaTepuanoB C MUHUMANbHbIM pas-
MepoM He meHee 80 mm * 120 mm mnu guametpom 110 mMm.

MonHopasmepHoble (AnameTtp 63,5 MM) 3neKTpoAbl ANA U3MEPEeHUsA CONPOTUBJIEHUSA «OT TOYKM [0 TOY-
Kv» 0ObIYHO HEe MCNOMb3YHTCA A8 YNaKoBOYHbLIX MaTepuanos (0ObIYHO NMPUMEHAOTCA A9 Nonos, pabounx
noBepxHocTeli, ogexabl 1 T. 4.). OgHako, ecnn uccregyemblii o6pasel, uan martepuan nmeeT pasmep 6onee
415 mm x 165 MM, Takue 31ekTpoAbl MOTyT MCMO/1b30BaTbCA OJ/1 MOJSyYEHUS HEKOTOPOW MHGoOpMauum o co-
NPOTUBAEHUN MaTepuana «oT TOYKM A0 TOUKU». BTO MOXeT ObiTb NONE3HO ANA 6ONbLWNX KOHTERHEPOB (KOH-
TeliHepoB AN NePEeBO3KMN) WM YNaKOBOYHbIX MaTepuanos.

JBYXKOHTaKTHbIA 31€KTPOA UCMOMb3yeTCA B METOAE UCMNbITaHUI NPy U3MEPEHUN CONPOTUBNEHNUSA MEXAY
ABYMS TOYKaMM Ha MOBEPXHOCTU ob6bekTa. OH npefHasHayeH A9 U3MEPEHUA COMNPOTUBI/IEHUS 3/IEMEHTOB B
AnanasoHe oT 104 no 1012 OM. DneKTpos COCTOUT U3 ABYX MPYXWUHHbIX WTUPTOB, HOMUHANIBHBIM AUaMeTPOM
3 MM, KOTOpble YAepXMBalTCA Ha (PUKCMPOBAHHOM paccTosHMKM 3 MM ApYr OT Apyra. Bo Bpemsa namepeHus K
MPYXUHHBIM WTUdTAM MPUKIa[bIBalOT NOCTOAHHOE YyCUIMe, YTOObl MOXHO 6bIJI0O KOHTPO/IMPOBATbL KOHTAKTHOE
ycunue. B 60NblINHCTBE CnyvyaeB MeTan/inyeckne KOoHLUbl WTUATOB UMEKT TOKONPOBOAsALLEee pe3MHOBOE No-
KpbITWE WAW BCTaBKy ANA obecneyeHnss COOTBETCTBYHLLEN0 KOHTAKTa C NOBEPXHOCTHIO.

7.4 |IEC 61340-4-8 — DkpaHupoBaHue paspsapga. MNMakeTbl

IEC 61340-4-8 onucbiBaeT MeTOA UCMbITAHWI AN OLEHKW XapaKTepucTWK MakeToB, 3aliuuialwmx oT
3/1eKTpocTaTM4eckoro paspsga. PacueTHoe HanpsxeHue gns ucnbiTaTenbHON ycTaHoBKM — 1000 B.

Lenb ctaHgapta IEC 61340-4-8 — rapaHTupoBartb, YTO NPOM3BOAUTENU MaTepuanos, UCMbiTaTeNbHble
na6opatopuy 1 KOHeYHble Moab30oBaTenun, UCNOb3yolWmne 3TOT MeToA4 UCMbITaHUA AN OLEHKU AAaHHOro yna-
KOBOYHOrO MaTepuana, nonydat aHasiorTMyHble pesy/nbTaThl.

B meToge vcnbiTaHwii Mcnonb3yetcsa MMuTaTop paspsga Ha ocHoBe MUT gns nogayn 3afaHHOro MM-
nynbca pa3psaga B MakeT cTaH4apTHOro pasmepa. EMKOCTHOlM NMpo6HMK NnomelLalT BHYTPb Naketa Tak, YToObl
BEPXHSAS U HWKHAS MeTasliMyeckme naacTuHbl NPO6HMKA KOHTAKTMPOBaN C BHYTPEHHVMMW NOBEPXHOCTAMU Te-
cTupyemoro naketa. MNnacTvHbl eMKOCTHOTO NPOBHMKa COeANHAIT PE3UCTOPOM ONpefesieHHOro HoMuHana, a
COOTBETCTBYHLLNIA TOKOBbI/ MPOGHUK MOMeELLAOT NOBEPX NPOBOAA pe3nucTtopa Ha BHELWHEN CTOpoHe. TOKOBbIiA
NPOGHMK NPMCOEAMHAIOT K NOAXOASAWEMY 3anoMuHalowemy ocuuanorpady g1s 3axsara v 3anucu umnysabca
TOKa yepes3 pes3ncTtop nocne nogaym umnynoca no MYT 1000 B Ha BepxHIOlO yacTb naketa. lNnowanb nog
HabnwgaemMbiM UMMNY/LCOM PaspsafHOro Toka paBHa 3Heprnu B AXOYynax (BaTT-cekyHAax). DToT meTon 6bin
paspaboTaH 1 UCnonb3yeTca A/ NakeToB, CYMOK W aHaNOrMyYHbIX YyNakoBOYHbIX Marepnanos ¢ koHua 1970-x
rofioB, TaK 4YTto y Hero fosirass UCTopua NPUMeHeHns. BoNbLWKNHCTBO NOCTaBLMKOB YNAakoBOYHOro Marepuana,
KoTopble MPeaoCcTaBAAT nakeTbl AMA 3aluTbl OT 3/IeKTPOCTATUYECKOro paspsaga, onpefensioT xapakrepu-
CTMKN NPOAYKUMWM M coobuialT 0 pesynbrartax UCNbliTaHWii C UCNOMb30BaAHNEM AAaHHOIO0 MeToAa MCMbITaHWuiA.
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8 BbIGOp yrnakoBKu

8.1 OnpepaeneHne xapakTepPMUCTUK YNakoBOYHOro matepuana

OnpepeneHne TpeboBaHUt K ynakoBOYHOMY Matepuany ans yaoBneTBopeHns Tpe6oBaHuiAi npukiaaHoi
3agaun. MepBblii War COCTOUT B NPUHATUN pELUEHUss O TOM, YTO AO/DKEH obecneymBaTb YNaKkoOBOYHbLIA maTe-
puan, 3To NOHMMaHMe MPOLLECCOB N MECT, B KOTOPbIX HEOOXOANMO NOAAEPXKMBATb COXPAHHOCTb KOMMOHEHTOB
(oTrpyska, TpaHCNOPTUPOBAHME, MOHTaX, XpaHeHne u ap.). Mo cyTu, B NepByl0 oyepeab cnenyeT onpenenmnTsb,
Kak 6yayT obpabaTbiBaTbCsA YyrnakoBaHHble KOMMOHEHTbl. Ecnv ynakoBaHHbIi KOMNOHEHT obpabaTbiBaeTcs
TO/IbKO Ha Y33, TpeboBaHMA K yNnakoBOYHbIM MaTtepuasam MOryT 6biTb CHUXEHbl. ECM KOMNOHEHT TpaHcnop-
TUPYeTCs U NnepeMellaeTcsa Yyepes HEN3BECTHbIE UM He3alMLeHHble MecTa, TpeboBaHUs K afiekTpocTaTnye-
CKOW m Apyron 3awmte A0/IKHbI ObiTb YCU/EHDI.

8.2 BHyTpu Y33

MepBblli hakTop, Ha KOTOPbLIA HEOGXOAUMO 06paTUTb BHUMaHWE BHYTpPM Y33, — 3TO TO, YTO 3/1IEKTPOCTa-
Thyeckas 3aliMTHasa ynakoBka MoXeT Boob6uie He TpeboBatbcsa. Ecnm gns xpaHeHus npegmeToB Heobxoavma
ynakoBKa Wn Kakoli-nb0o KOHTeliHep, yNakoBOYHbI/i MaTepuan AO/DKEH ObiTb HU3KO 3apsXalLlWuMcs, pacce-
nBaKwLMM Unn nposoaawnmMm. O6bluHble N30NALNOHHbIE(QMINEKTPUYECKNE) MaTepurabl AO/DKHbI OblTb UCK/HO-
yeHbl 13 ¥Y33. J/llobble BaxXHble U30NAUWNOHHbIE MaTepuasnbl, UCNOMb3yeMble Ha Y33, UMeKT onpefeneHHble
TpeboBaHMs, KOTOpPbIE AO/MKHbI GbITb BbIMOSIHEHbLI, YTOGLI paboTa Ha yyacTke Mpojosikana COOTBETCTBOBAThb
nnaHy BbINONHeHWA nporpammbl DCP-ynpaBneHusa. Husko 3apsxakwwmecs u pacceuBawlime/nposogauime
Martepuasbl MOTYT UCMONb30BAaTLCA A1 TeNexXeK, KOpoObokK, NOTKOB, TPYOOK M APYroil ynakoBKU A1 nepeHoca
Y3CP-KOMNOHEHTOB.

8.3 BHe Y33 wnu mexpy Y33

YuutbiBaeMmble akTopbl MeHawTcA, Korga YI3CP-KOMNOHEHT Heob6xoAMmo nepemecTuTb 3a rnpe-
gensl ¥Y33, Mexay Y330 uyepe3 HesalwMweHHble 30HbI UAnM M3 Y33 B HEU3BECTHYIO MPUHMMAOLWYO cpeay.
Mpn HenocpefCTBEHHOM COMPUKOCHOBEHUM € YOCP-KOMMNOHEHTOM TpebyeTcsi MCMosb30BaTb Matepualsbl,
nmelowme pacceuBalole CBOWNCTBA M HU3KYID 3apsaXaemMoCTb. BaXHO CHU3UTb BO3MOXHOCTb 3apshKeHus
U3CP-komnoHeHTa. lMomumo TpeboBaHWil K MaTepuany KOHTaAKTHOW ynakoBkn, YDCP-KOMMNOHEHT AOJKEH
6bITb 3KPaHMPOBAH, YTOObl YMEHbLLWUTb BAUSAHWE BHELIHUX 3/IEKTPUYECKUX MNONeil. DKkpaHWpoBaHMe B 3TOM
cnlyyae mMoxeT uMeTb hOpMy BO3AYLIHOrO 3a3opa Ansa pasgeneHuns Y3CP-koMNoHeHTa 1 BHeLLHel cpefbl uam
NPAMOro 3KpaHUpoOBaHUA C UCMONb30BAHNEM KOHTEMNHEPOB C BbICOKON MPOBOAMMOCTbLIO, TakUX KakK BbICOKO-
NPOBOASALWMNI 3aWNTHBIA NakeT AN TOKONPOBOASALWMNIA KOHTEHep.

8.4 OueHKa XxapaKTepuUCTMK YNakoBOYHOW CUCTEMbI

CBoiCTBa, CBA3a@HHbIe C anekTpocTatnyeckon sawmton U3CP-KOMNOHEHTa, B OCHOBHOM crneaylolne:
BO3HWKHOBEHME 3apsja, paccenmBaHue 3apsga v sKpaHMpoBaHue. XOTa CyLWecTBYIOT MeToAbl UCNbITaHUn Ans
KaX4oro 13 CBOICTB, ANA HEKOTOPbIX hOPM ynakoBKu (CM. npunoxeHne A ans ob63opa opm M TUNOB yNakoB-
K1) NpsAMble U3MEePEeHUs HeNPUMEHUMbl, NO3TOMY HEOOXOANMbI KOCBEHHble M3MepeHUs. KOCBeHHble namepe-
HMUS BK/IOYAKOT HECKO/IbKO BMAOB NPOBEPKM 3/1E€KTPUUYECKOro conpoTuBneHus. MpakTuyecknid onbiT nokasarn,
4yTo ANA 6osbluel YacTu gnanasoHa CONPOTUBAEHUA M3MepeHHOoe 3HayYeHne XOpoLwwo COOTHOCUTCA CO CKOPO-
CTbI0 paccenBaHusa 3apsaja.

8.5 MeTogbl UCNbITaHWIi Ha paccenBaHue 3apsga

CyliecTBYOT MeTOAbl UCMbITAHWII Ha paccenBaHue 3apsga, HO OHU OObIYHO OrpaHMYMBalOTCA MaTepu-
anamu C BbICOKMM MOBEPXHOCTHbIM WM OO6BEMHbLIM COMPOTMBAEHMEM. Yalle BCero CKOpPoCTb pacceuBaHus
3apsaja Ha maTtepuanax, KOTopble CUMTalT 3/1eKTpocTaTuyecku paccevBaloWUMu, T. €. C CONPOTUBNEHUEM
<1 m1011 Om, Bbille, YEM BO3MOXHO M3MEPUTb 0ObIYHbIMUK Talimepamu, UCNOMb3YEMbIMM B TECTEPAX pacce-
nBaHuA 3apafa. Bpems 3atyxaHus 3aBUCUT OT €MKOCTWU W COMNPOTUB/IEHWUSA, MO3TOMY COMPOTUB/IEHNE MOXHO
ncnonb3oBaTthb 419 NPUGAN3UTEsIbHOrO onpefesieHUss BpeMeHU 3aTyxaHua ANa MaTepuanoB C NOBEPXHOCTHbLIM
nnn o6bemMHbIM conpoTusneHnem <1 « 1011 Om.

8.6 MeTobl M3MEpPeHUss COMPOTUBIEHNUS

MeToabl M3MEPEHUs COMPOTUB/IEHUS YAcTO WCMO/b3YIOTCSA A1 U3MEPEHUs W onpefefieHnsl CBOWCTB
MaTepuasnoB U roToBbIX U3Aennii, 0co6eHHO B ynakoBke. B Tabnuue 1 npuBefeHbl 06LLENPUHATLIE Npeaensi
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COMPOTUB/IEHUA, YCTaHOBJIEHHbIE [N YNaKoOBOYHbIX MaTepuasioB. Tabnuua aHanornyHa Ttabnuue 1
IEC 61340-5-3:2015.

Tab6nunya 1— MeToabl NCMbITAHWIA 3/1EKTPOCTATUYECKON 3aLUMTHON YNaKoBKU

Knaccudumkaums YCTaHOB/IEHHbI

MeTopg ncnbiTaHnino M3mepsiemblii napameTp
maTtepuana npegen
Rs— noBepxHOCTHOE COMNpPOoTUB/IEHVE
N IEC 61340-2-3 P P
MpoBogawmi Rv— 06bemHoe conpoTuBneHne <1104 3

ANSI/ESD STM 11.13a
Rp_p— COMpPOTMB/IEHNE «OT TOUKM [0 TOUKM>»

OKpaHMpyLLNIA OT
PaHmpytoLL, Rs— noBepPXHOCTHOE COMpPOTUB/IEHNE

anekTpoctatnyeckux  IEC 61340-2-3b <1+103Q
o Rv— o06bemMHoe conpoTusneHne
nosnen
PaccevBatoLLmii IEC 61340-2-3 E\s/: gg:if\)n)rooecz:)ze gf:;)nogx:g e >1m104Qwm
t ANSI/ESD STM 11.13a P <1.1010Q

Rp_p— conpoTuBieHne «OT TOYKN A0 TOUKU»
Rs— noBepxHOCTHOE COMPOTUB/EHNE

M30N51UMOHHBIi IEC 61340-2-3 Rv— 06beMHOe conpoTuBneHve >1ml0NNQ

ANSI/ESD STM 11.133
R — conpoTtuBneHne «OT TOUKM A0 TOUKM»

a IEC 61340-2-3 onucbiBaeT BCce Tpy MeToAa ucnbitaHunii gnsa Rs, Rv i Rp_p-

b IEC 61340-2-3 onucbiBaeT METOABI UCMbITAHWIA 4719 ONpefesieHNs 3NEKTPUYECKOrO CONMPOTUB/IEHUS N YAE/bHO-
ro CONpPOTUB/IEHUA TBEPAbIX Marepuasios B ananasoHe ot 104 o 1012 Om. lMNpy UCnosib30BaHUN 3N1EKTPOAA C KOHLEH-
TPUYECKUM KONbLOM, onucaHHoro B IEC 61340-2-3 ans onpegeneHnst noBepxXHOCTHOro 1 06beMHOro ConpoTUBIIEHNS,
971EKTPOA, BO3MOXHO UCNOMb30BaTh 419 U3MEPEHUST 3HAYEHWn conpoTmBieHns meHee 103 Om. B atom cnyyae mcnbiTa-
Te/IbHOE HanpsKeHne MOXHO CHU3UTL.

cns aTTecTauMm ynakoBOUYHbIX MaTepUasioB YC/I0BUA OKpYXatoLlelid cpedbl Npy NpeABapuTesibHOl Bblaepxke n
MCNbITAHUAX AO/MKHbI COCTaBNATL (23° + 2°) C anga TemnepaTypbl U OTHOCUTESbHYIO BNaxHOCTb (12 + 3) %. Mpengapu-
TefbHas BblAEpXKa nepes, U3mMepeHnem Ao/mxHa AnmMTbes > 48 yacos.

8.7 VcnbiTaHue aKpaHupyolleli ynakoBKu

MeToA, ncnbiTaHU NakeToB M APYroii yNnakoBKM Ha CBONCTBO 3kpaHMpoBaHus onucaH B IEC 61340-4-8. B
3TOM MeToje AN4 nojauvn paspsagHoro nMnynbca HanpsxeHuem 1000 B ucnonb3yetca umutatop MUT.

9 CoOTBETCTBYET /I CUCTEMA YNAKOBKM CBOEMY Ha3HayeHu?

BaxHo yb6eamnTbcsa, 4To BblbpaHHaa cuctema 6yaeT COOTBETCTBOBAThb NMpeanosiaraemMoMy HasHa4YeHUHo.
DTO BK/IOYAET OLEHKY 3alUTHOW cnocoBHOCTU, YTOGLI Y6eanTbCs, UTO cucTeMa COOTBETCTBYET TpeboBaHMAaM
YCNOBWIA TPAHCMOPTMPOBAHNUA UM XpaHeHus. McnblTaHnsa MOryT BK/to4YaTb B ce6s NPOBEpPKY 3aliUTbl OT BU-
6pauynn, HarpeBa 1 OxXsiaxaeHus, NPOHNUKHOBEHUSA BNarm v N06bIX APYTNX PU3NYECKNX XapaKTepUCcTuK, KOoTo-
pble BbIXOAAT 3@ pamMKku AaHHOr0 cTaHAapTa, HO TEM HE MEHee UX crefyeT yuuTbiBaThb.

10 HoBble KOHLEMNUUX MeTOA0B UCMbITAaHU N HanpaB/ieHUs1 UX PasBUTUS

10.1 O6wwme NonoxeHus

Kak 6bl/10 cka3aHO paHee, CYLECTBYHOLIME METOAbLI UCMbITAHUIA He MO3BONSAIOT UCMbITbIBATb BCE (POPMbI
ynakoBkW. HekoTopble (hOpMbl YNakoBKM CAULIKOM Masibl WM UMEKT CNOXHYK (hopMy, YTO He no3BosiseT
MCNO/b30BaTb UCMbITATE/IbHbIE MPOGHUKM UAK 3nekTpoAbl. CnedyeT OTMETUTb, UTO TOJIbKO KOHTPOSIEM WK
onpegeneHnem 3/1EKTPUYECKOTO COMPOTUBEHUS HENb3S PelnTb BCe NPOG/eMbl CTAaTUYECKOro 3/ieKTpuye-
cTBa. Heob6xoauma gonosHMTebHas pa6oTa Ass pa3paboTku COOTBETCTBYOLWMX METOAOB OLEHKM U METOA0B
UCNbITAHW ONS JIEHTOUYHbLIX HOCUTEsleil Manoro nNpoduas v ApPYrnx ynakoBOYHbIX MaTepuasioB, UCMNoJb3ye-
MbIX AN HEGOMbLINX 3/TEKTPUUECKUX U 3/IEKTPOHHLIX AeTaneii.
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10.2 MeTopA C O4HOKOHTAKTHbLIM 3/1€KTPOAOM

O[AHOKOHTaKTHbIN MeToA ucnbiTaHuii paccmaTtpuBaeTtcss Accouynaumein ESDA (CLWA). KoHCTpykuums
3NeKTpoAa OCHOBaHa Ha OnucaHun 3fekTpoda ANsS U3MepeHUst COMPOTUBNEHUS «OT TOYKM [0 TOUKU» B
IEC 61340-2-3.

KOHTaKTHbI 31€KTPo4 — 3TO OAWUH M3 NPYXWUHHbIX KOHTAKTOB, NCNO/Ib3YEMbIX B TOM X€ ABYXKOHTAKTHOM
anekTpoAe, onncaHHoMm B 7.3. MpoTMBO3NeKkTpos 6yaeT APYroil 4acTbi UCNbITYEMOro o6bekTa UanM ToKonpo-
BOASIWMM NPOTUBO3/EKTPOAOM, Ha KOTOPbIA ByAeT onupaTbCs UCMbITYEMbIA 06bEKT (CM. PUCYHKM 5 1 6).

PucyHok 5 — YcTaHoBKa 4/19 UCNbITaHWA METOAOM C O4HOKOHTaKTHbIM 3/1EKTPOLOM

e«| 11« 1i 111111111121121112111111111S111111111111

PucyHok 6 — OfHOKOHTaKTHbI/ 3/1EKTPO/, HA JIEHTOUHOM HOcuTene

10.3 MeTopg napansiesibHbIX NNacTuH

KoHuenuua ncnelTaHus npu pasMeLweHn UCnbiITyemoro o6bekta, Hanpumep, nosioCKn Hecylw el NeHThl,
Mexay mMeTan/IM4yeckumuy naacTuHaMmu, ofHa U3 KOTOPbIX AEeACTBYET Kak NepBblil U3MEpPUTESbHbIA 3N1eKTPOoa,
a fpyras gelricTByeT kak BTOPOW M3MepPUTENbHbIA 3MeKkTpos, obcyxaanack Ha cumno3nyme EOS/ESD B 2012
rogy (CM. PUCYHOK 7). 3TOT MeToA MCNbITaHWA B KOHEYHOM uTOore OyaeT NOABEPrHYT AasibHellen oueHke B
pamkax HOBOro npoekTta B pamkax pa6ouyein rpynnel 11 «YnakoBka accouuauum ESDA».
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PucyHoK 7 — YcTaHOBKa 415 UCMbITaHNA MEeTOAO0M napavifieNibHbIX MiacTuH

10.4 MeTopf C TOYEYHbIM 3/1IEKTPOAOM

OG6blyHble TOYEUYHbIE 3MEKTPOAbI, NCMOJIb3yeMble C OMMETPOM, MOTYT MPUMEHATLCS 4/ U3MEpPEeHUsl xa-
PaKTepPUCTUK He6O/bLLMX YNAKOBOUYHbIX MaTepuanos, Korga ABYKOHTAKTHbIA UM OAHOKOHTAKTHbI 31eKTpoabl,
onucaHHble Bbile, He NOAXOAAT 4S9 U3MepsieMoii NoOBepxXHOoCTU. MNpy UHTepnpeTaunyn pesynbTaToB TpebyeTcs
OCTOPOXHOCTb, MOCKOJIbKY YK/afKka MaTepuana MoXeT OblTb HEpaBHOMEPHOW, a pesybTaTtbl MOTYT 6bITb C/Y-
yaliHbIMu.

10.5 MeToAabl UCNbITaHWI Ha 3KpaHUpPOBaHue

VicnbiTaHMS ynakoBKKW, He SIBASKOLWENCS MakeToM, Ha CBOWCTBA 3KpaHWpPOBaHUA He pa3paboTadbl. Jlyu-
LWMM CNOCO6OM OLEHKM Takoi ynakoBKM MOTYT CTaTb UCMbITAHUA peasibHbIX 3/1I€KTPOHHbIX KOMMNOHEHTOB, Korga
NnosB/AETCA BO3MOXHOCTb ONMpeeninTb U3MEeHeHUA nx napaMmeTpoB. KOMMNOHEHT NoMeLwarlT B MHTEpecyLyto
YNaKoBKY M paspsXalT 3/1eKTpocTaTUYeCKUiA pa3psag N3BECTHOMO YPOBHS Ha BHELLHIOK 4YacTb yNakoBKu. Yaa-
NAT KOMNOHEHT U NPOBEPAIOT HANMNYME U3MEHEHUI. YBENMUMBalT NoTeHLnan/Tok paspsaga 40 TOYKM OoTKasa.
OTO faeT Nonb30BaTesl0 HEKOTOPYH YBEPEHHOCTb B CMNOCOOGHOCTM naketa o6ecnevynTb 3aluTy OT BHELIHUX
pa3psafoB. B kayecTBe anbTepHaTWBbI NPOBOAALLME U pacCcevBawlne matepuasbl B cO4eTaHUM C Bapbepom
M3 NPOCTPaHCTBEHHOrO MAM BO34YLIHOMO 3a3opa, onncaHHoro B IEC 61340-5-3, moryT o6ecneunBaTb aKpaHu-
poBaHue ANns 3awnuTbl KOMNOHEHTOB.

10.6 MeTogbl UCMbITaHWIA HA TPUGO3MIEKTPU3aLMIO

LNnsa nenbiTaHUs HecyL,ein 1 3alMTHOW NeHT BO3MOXHO UCNO/b30BaTb UCMbITATE/IbHY YCTAHOBKY, nepe-
MellalolWyo NeHTy OT KaTyWKN K KaTylke, Kak noka3aHo Ha pucyHke 8. Heo6xoauMMo cneanTb 3a TeM, YTOObI
KaTylWKN C NEHTON OblIM M30MPOBaHbl APYr OT Apyra WM OT 3eM/IM, YTOObl Hecylas WM 3awmuTHas NeHTbl
obecneuynMBann eAUHCTBEHHOE (QM3MYECKOE COEAUMHEHWE MexAy KaTywkamu. 3apsg MoxeT nojaBaTbcs OT
NCTOYHUKA NMUTAHWS K TOKOMPOBOASILLEN KaTyllKe C OfHOI CTOPOHbI, a paspsifi Ha 3eMJ0 OTC/exuBaercsa C
APYroi KaTylku, Kak noka3aHo Ha pucyHke 10. DTy Xe YCTaHOBKY BO3MOXHO WMCMO/b30BaTb A1 U3MEpPeHUs
COMNPOTUBNEHNS MexXAay KaTywkaMmun (PUCYHOK 9).
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McnbiTaTenbHas ycTaHoBka, BUf crepesm

NcnbiTaHue 2.
OTa CTopoHa Basia 3a3em/ieHa

0N n3MepeHns noteHuysana
CTaTM4eckoro 3apsiaa Hecyuuei
NIEHTbI

PucyHok 8 — YCTaHOBKa M30/IMPOBaHHbIX KATYLLIEK C IEHTO

McnbitaHve 1. VismMepeHne conpoTUB/IEHNUA MeXay BasioM Y Ba/IOM

PucyHok 9 — /3mMepeHue conpoTUBEHNS: OT KaTYLUKM K KaTyLKe
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VcnbiTaHve 2. VicnblTaHWe Ha cTekaHue 3apsja
CTOpOHa 3apshkeHns PAA

PucyHok 10 — VicnbiTaHve Ha CTekaHue 3apsifa: OT KaTyLlKM K KaTyLlke

10.7 3apsbkeHue 3alnTHOW NeHTbl TPNOOINEKTPUYECKNM IPEEKTOM

3apsixeHne ns-3a TpNBGO3EKTPUYECKOro adopekTa Npyu CHATUM 3aLUTHOM NEHTbl MOXHO M3MeEpUTb, Kak
nokasaHo Ha pucyHke 11. B ncnbiTtaHun onucaHo ucnosb3oBaHue KY3I1. MaTtepuan nogsioxku wuauv Hecyuias
neHTa kpenutca K KY3M. 3awuTHy NeHTy cHUMalT ¢ o6pasya (Heo6xoauMo 3apaHee NOArOTOBUTL HECKO/lb-
KO 06pa3yoB) C pasnIMYHON CKOPOCTbK CHATUA. CKOPOCTb CHATWUA 3alWMTHON SIEHTbl A0/DKHA UMUTUPOBATL
CKOPOCTb CHATUSA B peasibHbiX YCN0BUSAX NOAbEMA U NepeMeleHnsa agetanein. Pesynbtupylowee HanpshkeHme
MOXeT ObITb MOSTYYEHO C UCMNOJ/Ib30BaHMEM Pa3/INYHbIX METOA0B 3anvMcu faHHbIX B 3aBUCUMOCTU OT pe3y/bTa-

TOoB Ha KY3Il.
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V3onvpytowan 3akpbisatoLLas
3almTHan neHTa 3alutHana neHrta
Ins. X Ins.
537V

PucyHok 11 — MpuHUMNbI peanv3aummn OLEHKN 3alUTHON NEHTbI

10.8 MeTog OUEeHKU pa3psxaeMocTu

Mi3amepuTenb 31eKTpOCTaTUYECKOro nosas C 3apsHXKEHHON NIacTUHOW M UCTOYHUKOM 3apsga (MCcnonb3y-
€eMblii 47151 OLEHKM MOHU3ATOPOB BO3AyXa) MOXET ObiTb MCMOMNb30BaH ANA onpefeneHns cnocobHOCTU ynako-
BOYHOr0 MaTepuana K paspsxeHuto (CM. pucyHok 12). OgHa cTopoHa TeCTMpyeMoro ynakoBo4yHoOro matepuana
CBA3aHa C 3as3em/ieHneM U3MepuTens 3NeKTPoCcTaTMYecKoro noss, Apyras CTOPOHa HaxoAuTCA B KOHTakTe ¢
3apsKEHHO NnacTUHOW (3apskeHHol Ao > 1 kB).

Bpems, Heobxoaumoe ANna paccemBaHuWs 3apsfa vyepe3 ynakoBOYHbIA MaTepuan, gaeT AocCTaTo4vHOe
npefcTtaBfieHne o Knaccugukaumum matepunana. 3ta npoueaypa aHanormyHa Metoay UCnbiTaHWii, ONMCaHHO-
My B IEC 61340-2-1.
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PucyHok 12 — MeTof OueHKN paspsxaemocTy

10.9 [Apyrue MeToAbl UCMbITAHWI HA CONPOTUB/IEHMNE YNAKOBKMN

B Heckonbkux cTaHpgapTax no Metogam MUCNblTaHui A7 U3MEPEHUSA 3/1EKTPUYECKOro CONpPOTUBEHUSA
NOBEpPXHOCTeli MCNOoNb3YITCA NapasnniefbHble CTEPXHN U3 NPOBOAALLENO MaTepuana, pasgeneHHbole hukcnpo-
BaHHbIMM pasmepamu 1 pasMelleHHble Ha NMOBEepPXHOCTU. [ onpefesieHNa 3N1eKTPUYecKoro ConpoTuBIeHns
N3MEPSAIOT TOK MeXAy napasfiesibHbiMu CTEPXHAMU. MapannenbHble CTEPXHU MOTyT 6bITb M3 MeTanna, npo-
BOAALLMX 3/1aCTOMEPOB WU NMOKPbITbI NpoBoAAWEen kpackoir. IEC 60079-32-2 onncbiBaeT HECKO/IbKO TUMOB
3N1eKTpoAoB. Bce oHM MMeET 04NHAKOBYIO reoMeTputo 13 100-MuUNIMMETPOBLIX NapasisiefibHbiX NOJIOCOK, Kax-
Jas WupuHon > 1 MM, pasgeneHHbix pacctosaHnem 10 mm. KoHdurypaumus 3nekTpoaoB 06bIYHO obecnevnBa-
eT Te Xe pe3ynbTaTbl B OMax, YTO WU CTaHAAPTHbIA KOHUEHTPMUYECKNA KoNbLeBOW anekTpos. Mcnonb3oBaHne
3neKTpoga c napasnsiefibHbiMu CTEPXHAMU MOXeT obecneyntb 60nee TOYHble pesysbTartbl, YeM Apyrue afnek-
TPOAbl ANA N3MEPEHUs CONPOTUB/IEHUS, KOrAa UCNbITYEMbIA MaTepuan UMeeT HEPOBHYIO WU OYEeHb TBEPAYIO
NMOBEPXHOCTb.

Mo BO3MOXHOCTW Nyylle cCpaBHMBaTb Pe3y/ibTaTbl, MOSYYEHHbIE C WCMOJ/Ib30BAHNEM Pa3fiInyHbIX 3/eK-
TPOAOB Ha TECTMPYEMOW MOBEPXHOCTU, YTOObI HabNAATb, Kak NOBEPXHOCTb pearMpyeT Ha pas/inyHble CNoco-
6bl Mogaun Toka Npy NPOBEAEHUN U3MEPEHWUIA.
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MpunoxeHve A
(cnpaBo4YHOE)

®OopMbl YNaKOBKM U ee TUMbl

A.l YnakoBO4Hble MaTepuasibl AN 3MEKTPOHHBLIX KOMMNOHEHTOB

MpunoxeHne A coaepXMT 06LLYI0 MHDOPMALMIO O Pas/IMYHLIX (DOPMaXx YNakoBKW, UCMOIb3YEMbIX 4151 SNEKTPOHHbIX
KOMMOHEHTOB, U OrpaHUYMBaETCS CAeAYOLMMM (DOPMaMK YNaKOBKU: NIEHTbI U KaTyLLKW, (hOPMOBAaHHbIE NTOTKU, CYMKN-KOH-
TeHepbl 1 Apyre XecTkne KoHTelHepbl. lMNpegnonaraercs, Y4To gpyrme o6lime hopMbl YNakoBKM MOTYT 6biTb OLEHEHbI C
1CNOMb30BaHNEM CYLLECTBYHOLLMX METOLOB WK TEX, KOTOpble ByayT pa3paboTaHbl MpU paboTe ¢ HACTOALMM CTaHAAPTOM.

A.2 Hecylwas neHta (JIeHTO4YHbI HOCUTE b)

Hecylias u 3awwpTHas NeHTbl JOCTYMHbI U3 CaMblX PasHbIX MaTepUasioB ¥ MUMEKT NoYTW GECKOHEeYHble BapuaHTbl
npochnns. OYeHb YyBCTBUTESIbHbIE KOMMOHEHTbI 0ObIYHO YMAKOBbLIBAKOTCA B MPOBOASALLYIO HECYLLYIO JIEHTY C paccenBato-
Lweli/npoBoasLueii/akpaHnpyoLLeld 3alMTHOM NeHTON onpedeneHHol opmMbl. HekoTopble CBOICTBA IEHTHI MOXHO OLe-
HUTb C MOMOLLbKO CYLLECTBYHOLLMX METOAOB U3MEPEHUS CONPOTMBIIEHUS, HaNpUMep, OnucaHHbIX B 7.3. Hecyllasn neHTa ¢
TUCHEHMEM MaJsloro NPOCHUIsi, U3rOTOB/IEHHASA M3 NPOBOASALLMX MaTEPUA/IOB, HE MOXET ObiTb BEPHO OLEHEHA C NOMOLLbIO
CYLLECTBYIOLLMX METOAOB UCMbITaHUIA, MOCKOSIbKY 3M1EKTPOAb! CAMLIKOM 6obluve No pasmepy. Heobxoayma AONOMHWUTENb-
Has paboTta Ans pa3paboTku METOAOB MCMbITAHWIA NEHTLI C TUCHEHWEM Masioro npochuns (cM. pasgen 10). Mpumepbl pas-
JINYHBIX IEHTOYHBIX HOCMTENE Masioro NPochusA MokasaHbl Ha pucyHke Al psgoM C NvHelkamu, rpaflyupoBaHHbIMUA B
MUNMMeETpax ons 06o3HayYeHns maclutaba.

PucyHok A.1 — TMpuMepbl NEHTOYHbIX HOCUTESNEN

A.3 3awmTHasa neHra

3almTHas neHTa Ucnonb3yeTcs ANna qmkcauym KOMMOHEHTOB B HeCyLUel nieHTe. [ns 3alyTHON NeHTbl CyllecTsyeT
MEHbLLE BapvaHTOB MaTepuasna, Yem /18 Hecyllei neHTbl. CyLIecTBYIOT Takke HeKOTOpble pas3/nvuust B CBOWCTBaxX Ma-
Tepuanos, npeanaraembiX pasHbIMy NPOU3BOAUTENSAMY 3aLLMTHON NEHTbI. XOPOLIO M3BECTHO, YTO HEKOTOPbIe 3allUWTHblE
NEHTbI MPU CHATUM MOTYT CMPOBOLMPOBaTb BO3HUKHOBEHME AOCTATOYHOMO 3/1EKTPOCTATAYECKOTO 3apaaa, YTobbl NpUTArK-
BaTb HEOO/bLUNE feTauTN 13 NPOONIIA K 3ALLMTHON fleHTe. 3TO MOXET BblI3BaTb CEPbE3HbIE NMPOU3BOACTBEHHbIE NPOG/IEMBI.
MpuTshkeHne Menkux feTasieli MOXET NPOUCXOAUTb U3-3a BO3HWMKHOBEHUS HAMPSHKEHHOCTW 3/1EKTPOCTaTUYECKOro Mosst
nopsigka 1000 B Ha paccTosHUM 2,5 cM OT HE6O0/bLUNX KOHAEHCATOPOB U PE3UCTOPOB, B HACTOsLLEe BPpeMs UCMONb3yeMbIX
npv MPon3BOACTBE NevaTHbIX rviar.

Hy>XHO MpvHUMaTL BO BHYMaHWe, YTO 3alMTHbIE fIEHTbI, AaXKe CaMble Y3Kie BepCcun, MOXHO OLEeHUTb C MOMOLLIbIO
CYLLECTBYIOLLMX METOO0B U3MEPEHNA 3/IEKTPUYECKOTO COMPOTUBEHNA. CMbITaHNA Ha BO3HMKHOBEHVE 3apsa Takke Mo-
ryT 6bITb paspaboTaHbl (afanTMpoBaHbl) M3 CYLLECTBYIOWMX METOAoB. Hanbornbluee 3HaYeHne UMeeT n3MepeHre 3apsaa
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WM 3NEKTPUYECKNX NOMEel Ha 3alUTHON NIEHTe MPU CHATUM C HecyLlein neHTbl (pucyHok 11). Ecnv 3awmtHas neHta um
KnesLye BelecTBa, KOHTaKTMPYHOLLMe C NPOBOASLLE HEeCYyLLEl NIEHTON, ABAAIOTCA NPOBOAALLMMU WM PacCenBaoLLMMK,
a 3awWyTHas fleHTa 3a3emM/eHa npu yaaneHum, To BO3MOXHO paccevBaHue /1ioboro Bo3HuKarowwero 3apsga. Mpumeps! 3a-
LUMTHOM NEHTbI MOKa3aHbl Ha pucyHkax A.2—A.8.

PucyHok A.2 — 3alumTHas neHta

PucyHok A.3 — 3alumTHas neHrta

PucyHok A.4 — 3awmtHas neHTa

PucyHok A.5 — 3alumTHas neHrta
23



FOCT IEC TR 61340-5-5—2022

PucyHok A.6 — 3almTtHan neHTa

PucyHok A.7 — 3awmtHasa fieHTa

PucyHok A.8 — 3awmtHana feHTa

A.4 Tunbl n maTepuanbl KaTyw ek

KaTyLwkn ans NeHTOYHbIX HOocUTenen AOCTYMHbI BO MHOXECTBE pa3MepoB W U3 pas/iMyHbIX MaTepuasio, BKIOYas
N30NAUMOHHbIE A1 AeTasleil, He YyBCTBUTE/IbHbIX K HA3KMM YPOBHSAM 3/1eKTPOCTaTUKM. [118 TOKONPOBOASALLMX U paccensa-
IOLLMX HECYLUMX JIEHT MUCMONb3YTCA NPOBOASALLME U paccenBaloLLme PasHOBUAHOCTY KaTyllek. dnekTpuyeckne CBoicTea
60/bLUMHCTBA KaTyLIEeK MOXHO OLEHUTb C NMOMOLLBI0 OObIYHBIX METOAOB WCMbITAHWA Ha CONPOTUBNEHNE. BaxHO, YTOGbI
KaTyllka MMena 3/1eKTPUYECKMIn KOHTaKT € pasMaTbiBatoLLmM obopyfoBaHMeM, AN1s o6ecrneyveHns 3a3emneHns, Korga ato
BO3MOXHO. B 60NbLUMHCTBE CrlydaeB KaTyllka C Hecyllein NeHToi byaeT HaxoAMTbCs B KacceTe, KOTopasi obecrneymBaeT
3a3em/ieHne nNpu yctaHoBKe B 060pyaoBaHue. Mpumepbl kaTylwek npuBegeHbl Ha pucyHkax A.9—A.12.

PucyHok A.9 — KartyLuku
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PucyHok A. 11 — KatyLuku

PucyHok A. 12 — KatyLukm

A.5 lntble nog faBreHNeEM NOTKU

Mpewumn3noHHbIe, LUTAMMNOBOYHbIE, BINCTEPHbIE, CTEPXHEBLIE, BaKyyMHble, MATPUYHbIE U ApYrMe TUMbl SIOTKOB U3-
roTaB/IMBAOTCS C MNOMOLLLI0 METOAOB /IMTbSA MOA, AAB/IEHMEM, YTOObl NOAAEPKMBATL TOYHbIE pasmepbl MPELM3NOHHbIX
netaneii.
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Ha npov3BoACcTBO NOCTaBASIOT /IOTKM CaMblX PasHbIX (hOPM 1 pa3MepPOB. DNIEKTPUUYECKME CBOCTBA SIOTKOB Bapbi-
PYIOTCS OT MU30/ISILMOHHBIX 40 NPOBOAALLMX. KOHTPO/bHbIE U3MEPEHWSI MOTYT BbI3BaTh TPYAHOCTU, MOCKO/IbKY HEKOTOpbIE
3HAYEHUs1 CBOWCTB OYEHb Masibl. MpU UCMbITAHWSIX NTOTKOB MOTYT ObITb NPOBEAEHbI UCMbITAHUSI C UCMO/b30BaHNEM KOH-
Lenuuy napasinesibHbIX MaacTuH, onvMcaHHoit B pazgene 10. Tawke MOryT NpUMEHSITbCS [ABYXTOUEUHbIE U OHOTOYEUHbIe

gartunku. Npumepbl NOTKOB MokKasaHbl Ha pucyHkax A. 13—A.23.

PucyHok A. 13 — J1oTku

PucyHok A. 14 — JloTku

PucyHok A. 15 — JloTku

PucyHok A. 16 — J1oTku
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PucyHok A. 17 — J1oTkun

PucyHok A. 18 — JloTkun

PucyHok A. 19 — JloTkun

PucyHok A.20 — JloTku

FOCT IEC TR 61340-5-5—2022
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PucyHok A.21 — JloTku

PucyHok A.22 — J1oTkn

PucyHok A.23 — J1oTkn

A.6 MevanbHble HOCUTENN, PEbChI U APYrMe KOH(UIypaLmum YnakoBOYHbIX MaTeprasios

MeyvanbHble HOCUTENN, PerbCbl U ApYyre 3aluTHbIe NPUCMIOCOB/IEHNA NaNIOYHOIo TUNAa UCMoMb3YTCA /1 YNakoB-
KV FOTOBbIX 3/1IEKTPOHHbIX AeTanei. Matepuasbl, UCNONb3yeMble B 3TUX KOHTEMHepax, BapbUpyTCA OT U30MSALMOHHBIX 40
NPOBOAALLMX, BK/OYasA MeTaslimyeckme popmbl.

MpoBefeHne n3MepeHnini Ux CBOWCTB 3aTpyAHWUTENbHO, OCOGEHHO Ha BHYTPEHHWX MOBEPXHOCTAX. WHorpa mame-
peHve TpuboanekTpnyeckoro adhdpekTa ¢ NCNObL30BAHNEM KOMMOHEHTOB, BbIABUTAIOLWMXCA U3 NEHA/IbHOrO HOCUTENS B
uvnuHap ®apages, MoOXeT gaTb MHOPMALMIO O 3aLUMTHBIX CBONCTBAX NEHaNlbHOr0 HocuTenst win penbca. 4na nsmepe-
HUSI COMPOTMB/IEHNS MOXHO MCNOMb30BaTb OAHOKOHTaKTHbIM 3neKTpos. MpruMepbl NevasibHbIX HocuTeneli NpuBeAeHbl Ha
pucyHkax A.24—A.26.

PucyHok A.24 — TMeyasibHble HOCUTEMN
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PucyHok A.25 — TeHasibHble HocuTenu

PucyHok A.26 — TNeHasibHble HocuTenu

A.7 PacknagHo KOHTENHEP C pa3beMOM /151 KOMMOHEHTa

JocTynHbl MHOrMe hOPMbI MIOCKMX KOHTENHEPOB A1 XPaHEHUSI OTAE/bHbIX WM HECKOJIbKMX OTAESIbHbIX KOMMO-
HeHTOB. OG6blYHblE M3MEPEHNA CONPOTUB/IEHUS C UCMOMb30BAHNEM 3/1eKTPOAA C KOHLEHTPUYECKMM KOMbLOM WM Toueu-
HOro 371eKTPoAa, Kak Npasm/io, MOryT YCMELHO MCNOb30BaTbCA A/ OLEHKN 3N1EKTPUYECKMX CBOMCTB TaknX TUMOB KOHTEN-
HepoB (CM. PUCYHOK A.27).

PucyHok A.27 — Tnockne packnagHble KOHTERHepbI

A.8 lNakeTbl

CambIMU pacnpocTpaHeHHbIMU yNakoBKamu, UCNO/b3yeMbIMU /151 INEKTPOCTATUHECKOTO KOHTPOS, ABNAKOTCA na-
keTbl. Camblii pacnpOCTPaHeHHbIN TUMN NakeTa — 3T0 MEeTasI/IM3NPOBaHHbIV NakeT AN 3alyThl OT 3NEKTPOCTaTUYECKOro
paspsiga, NnokasaHHbIA Ha pucyHke A.28.

BapunaHTbl 3TMX NaKeTOB Takke BK/IHAIOT TUMbl C BArOHENPOHMLAEMbIM NMOKPLITUEM, & TaKKe C NOKPbITUEM HU3KOW
3apsHKaemMocTun. SMeKTpUYeckne CBOVCTBA MaKeToB, MN/IEHOK, 0OEPTKN Y SINCTOBbIX U3LENIA MOXHO U3MEPUTb C MOMOLLbIO
06bIYHOro 060PYA0BAHNA N METOAOB, BK/OYAA METOAbI U3MEPEHW MOBEPXHOCTHOTO COMPOTMBIEHNS, YAE/IbHOTO NOBEPX-
HOCTHOrO COMPOTUBNEHNA U 3KpaHUpoBaHWA OoT SCP. EAMHCTBEHHbIE TUMbI YMAaKoBKK, KOTOPbIE Hesb3s UCMbITaTb 06bIY-
HbIMW CpefCTBamMu, — 3TO OYEHb MasIEHbKME NakKeTbl, A1 KOTOPbIX He NOAXOAAT 3MeKTPoAbl. 1A TakuxX NakeToB MOXHO
UCMO/b30BaTh [BYXKOHTAKTHbIA WM OQHOKOHTAKTHBIV 3nekTpod. Mprmepbl nakeToB nokasaHbl Ha pucyHkax A.28—A.30.
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PurcyHok A.28 — 3kpaHupyoLLMii 3N1EeKTPOCTaTUYECKMIA paspsa-nakeT

PucyHok A.29 — BnaroHenpoHuuaemas 3awimra — nakeT ¢ MeTa/I/IMYECKUM C/I0eM

PucyHok A.30 — BnaroHenpoHuuaemas 3awmra — nakeT ¢ MeTa/I/IM3NPOBaHHbIM MOKPLITUEM

A.9 AWMKN 1 Apyrne XXeCcTKne KOHTeHepbI

KoHTelHepb! Ans 60MbLUMX TPY30B AOCTYMHbLI BO MHOMMX (hOpMax, pasMepax u mMarepuaniax — OT U30MALMOHHbLIX
[0 TOKOMPOBOAALLMX. Yallle BCero An1s1 OLEHKN 3TUX KOHTEHEPOB MCMO/b3YHOT 00bIYHOE 3/1EKTPUYECKOe N3MepUTe/bHOe
obopynoBaHve. MNpumepbl ALLMKOB U XECTKUX KOHTEMHEPOB MokasaHbl Ha pucyHkax A.31 nA.32.
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PucyHok A.31 — Auwmk

PucyHok A.32 — XKecTkuin KoHTeliHep
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Buénuorpadgusa

Explosive atmospheres — Part 32-2: Electrostatics hazards — Tests (B3pbliBoonacHble
cpefpbl. YacTtb 32-2. dnektpoctatuka. OnacHble NposiBieHns. MeToabl UCMbITaHWiA)

Packaging of components for automatic handling — Part 1: Tape packaging of components
with axial leads on continuous tape (KOMNOHOBKa KOMMOHEHTOB Mpy aBTOMATUYECKON Mno-
fJave n nepemelyeHnn. Yactb 1. KOMMNOHOBKA KOMMOHEHTOB C akChaslbHbIMU BbIBOJAMU
Ha HenpepbIBHbIX IEHTaX-HOCUTESSIX)

Packaging of components for automatic handling — Part 2: Tape packaging of
components with unidirectional leads on continuous tapes (KomnoHoBka KOMMOHEHTOB
npu aBTOMaTM4eckoli nogaye v nepemelleHnn. Yactb 2. KOMNOHOBKA KOMMNOHEHTOB C
OAHOHanpaB/feHHbIMU BbIBOAAMW HA HEMNPEPbIBHbIX SIEHTaX-HOCUTESSX)

Packaging of components for automatic handling — Part 3: Packaging of surface mount
components on continuous tapes (KOMNOHOBKa KOMMOHEHTOB NPy aBTOMaTWUYeCKOn Mo-
fade 1 nepemelleHun. Yactb 3. KOMNOHOBKA KOMMNOHEHTOB MOBEPXHOCTHONO MOHTaxka
Ha HenpepbIBHbIX SIEHTaX-HOCUTESSIX)

Packaging of components for automatic handling — Part 4: Stick magazines for electronic
components encapsulated in packages of different forms (KomnoHoBka KOMMOHEHTOB
npy aBTOMaTUYECKOI nogade v nepemelleHmn. YacTtb 4. KOHTenHepbl o5 3/1EKTPOHHbIX
KOMMOHEHTOB NPOAO/TOBaTbIX Pa3MepoB, BbINO/HEHHbIE B KOPMyCax pas/inyHbIX hopm)

Packaging of components for automatic handling — Part 5. Matrix trays (KomnoHoB-
Ka KOMMOHEHTOB MNpW aBTOMAaTUYEeCKol nogadve u nepemelleHun. Yactb 5. MaTpuuHble
NOTKN)

Packaging of components for automatic handling — Part 6: Bulk case packaging for
surface mounting components (KOMNoHOBKa B KOpryce KOMMOHEHTOB Npu aBToMaTuye-
CKOI nopadve n nepemelyeHnn. Yactb 6. MOHTaX B KOpryce KOMMOHEHTOB NOBEPXHOCT-
HOTO MOHTaXa)

Electrostatics — Part 2-1: Measurement methods — Ability of materials and products to
dissipate static electric charge (3nektpocTtaruka. Yactb 2-1. MeTtoabl usmepeHus. Cno-
COBHOCTb MaTepnasioB 1 U3AENWIA paccemBaTb 3/1eKTpocTaTuyeckne paspsaipl)

Electrostatics — Part 2-2: Measurement methods — Measurement of chargeability
(SnekTpocTtatuka. YacTtb 2-2. MeTogpl UCMbITaHWil. CNOCOBHOCTb MaTepuasioB Hakanu-
BaTb 3/1eKTpoCTaTMyeckme 3apssbl)

Electrostatics — Part 2-3: Methods of test for determining the resistance and resistivity
of solid materials used to avoid electrostatic charge accumulation (3nekTpocTaruka.
YacTb 2-3. MeTogbl OnpegeneHns 3/1eKTPUYecKoro COnpOTUBEHNS TBEPAbIX M/IOCKUX
MaTepnasioB, UCNOMb3yeMbIX C Lefblo NPefoTBPaLLEHUS HAKOMIEHNS 3neKTpocTaTnye-
CKOro 3apsifa)

Electrostatics — Part 4-8: Standard test methods for specific applications — Electrostatic
discharge shielding — Bags (2nektpoctaTuka. Yactb 4-8. MeTogbl UCMbITaHWi 4ns npu-
KMafHbIX 3a4a4. DKpaHUpPOBaHMe 3/1EKTPOCTATUYECKOro pa3psiga. MakeTbl)

Electrostatics — Part 5-1: Protection of electronic devices from electrostatic phenom-
ena — General requirements (2nekTpoctatuka. Yactb 5-1. 3awmra 31EKTPOHHbIX
YCTPOWCTB OT 3/1eKTpOCTaTUYECKnX iBNeHuiA. ObLme TpeboBaHus)

Electrostatics — Part 5-3: Protection of electronic devices from electrostatic phenome-
na — Properties and requirements classification for packaging intended for electrostatic
discharge sensitive devices (3nekTpoctatvka. YacTb 5-3. 3awmta 31EKTPOHHbIX
YCTPOICTB OT 3/1EKTPOCTATUYECKMX SIBMIEHMIA. Knaccudimkaums CBOWCTB M TpeboBaHuin
AN yNakoBKW, NpegHa3HauYeHHoW ANs1 YCTPOIACTB, YyBCTBUTESbHbLIX K 3/1EKTpocTaTuye-
CKOMY paspsigy)
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Protection of Electrical and Electronic Parts, Assemblies and Equipment (Excluding
Electrically Initiated Explosive Devices) [3awuTa a/1eKTpUYECKUX U INEKTPOHHbIX AeTa-
neii, c60poK 1 0bopyaoBaHMS (MCKIHOYas 3/1EKTPOB3PbIBHbIE YCTPOCTBA)]

ESD Association Standard for the Protection of Electrostatic Discharge Susceptible
Items — Packaging Materials for ESD Sensitive Items (CtaHgapT Accouuaumm no 3awmre
OT 3/1EKTPOCTATMYECKNX pa3psgoB. YNakoBOYHbIe MaTepuasbl gns Y3CP-KOMNOHEHTOB)

Two-Point Resistance Measurement of Dissipative and Insulative Materials ([ByxToueuy-
HOe M3MepeHne CONPOTVBIEHNS pacCenBaHust 1 M3oasuun. Matepuansbl)

Federal test method standard: test procedures for packaging materials (PegepanbHsbiii
CTaHAapT METOAOB WCMbITaHWA. MeToabl NCMbITaHWIA YNakoBOYHbLIX MaTepuasios)

Department of Defence — Performance Specification — Barrier Materials, Flexible,
Electrostatic Discharge Protective, Heat-sealable (MuHuctepctBo 060poHbIl. Cneumdu-
Kauusi MPOU3BOACTBEHHbIX XapakTepucTuK. bapbepHble MaTepuasibl, rMbkas ynakoBka,
3almTa OT 3NeKTPoCTaTUYecknx paspsgos, Tepmoneyarsb)

Department of Defence — Performance Specification — Barrier Materials, Watervapor-
proof, Greaseproof, Flexible, Heat-sealable (MuHucTepcTtBO 060pOHbI. Cneundmkauuns
NPOM3BOACTBEHHbIX XapakTepucTuk. bBapbepHble marepuasbl, BOAOHENPOHWULAEMOCTb,
XXMPOHENPOHNLAEeMOCTb, TMbKas ynakoBka, Tepmoneyarb)

Department of Defence — Test Method Standard: Test Procedures for Packaging
Materials (MmHucTepcTBo 060pOHbI. CTaHAapT Ha MeToAbl UCMbITaHWi. MeToAbl UcnbiTa-
HUIA 4NA YNakoBOYHbIX MaTepuasnos)
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