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3 Hacrosumii cTraHAapT COOTBETCTBYET MEXIyHapoAHbIM craHaapraMm MOK 60112-79 "Merton
ONpENeTICHNs]  CPaBHUTEIBHOTO W  KOHTPOJIBHOTO  HMHAEKCOB  TPEKMHTOCTOWKOCTH  TBEPIBIX
JJIEKTPOU3OJISIIMOHHBIX MaTepHaloB BO BI&KHOH cpene" B YacTH METOJOB WCHBITAaHWH Ha
TpekuHrocTorkocts 1 MOK 60079-7 "OnekrpoobopyaoBanue B3priBo3amuiieHHoe. Yactes 7. 3ammra
BUZa €" B 4acTH TPeOOBAHUH 10 TPEKUHTY U3OJISIIOHHBIX MaTePHAIOB

4 BBEJIEH BIIEPBBIE

BBeaenue

Hacrosmuit cranmaapT BXOAUT B KOMIUIEKC T'OCYAapPCTBEHHBIX CTaHJApTOB Ha B3PHIBO3AIIMIIIEHHOE
U pyIHHYHOE IIEKTpooOOpynOBaHUE, Pa3padOTaHHBIX TeXHUYECKMM KOMUTETOM IO CTaHJapTH3ALUH
TK 403 "B3pbIBO3aIIMIICHHOE U PyTHHYHOE JIEKTPOOOOpyaOBaHHE" .

B wactu TpeOGoBaHMH K TPEKMHIOCTOWKOCTH M OIpEICICHUS IyTEeH YTEYeK M DIICKTPHUYECKHUX
3a30pOB HACTOSIIMH CTaHZAPT COOTBETCTBYET MEXKAyHapomHbIM cTaHmaptam MOK  60079-7
"DnexTpoobopyAOBaHEE B3phIBO3amUIIeHHOe. YacTh 7. 3ammTa BHOa €", a B YaCTH METOIOB
HUCIIBITAHUA Ha TpPEeKUHroctohkocts - MOK 60112-79 "Meton omnpeneneHus: CpaBHUTEIBHOIO U
KOHTPOJBHOTO HMHIEKCOB TPEKMHIOCTOMKOCTH TBEPABIX 3JIEKTPOM3OALUOHHBIX MAaTEpPHaOB BO
BIIAKHOM cpeze".

ITpu pa3paboTke HACTOSIIETO CTaHAApTa OBUIM YYTEHBI CHEU(PHIECKUE YCIOBHUS IKCILIyaTallin
PYAHUYHOTO 3JIEKTPOOOOPYIOBaHUS B MOJ3EMHBIX BBIPAOOTKAX MIAXT, 00YCIIOBJICHHBIC TOBBIIICHHOM
BII&XHOCTBIO,  TEMIIEPATYPHBIMH  pPEXUMaMH, peKHUMaMH  pabOThl  OTHEIBHBIX  BHJIOB
IJIEKTPOOOOPYAOBaAHUSI.

1 ObaacTh NpUMeHeHUSs
Hacrosimmii craHmapT pacrpocTpaHsieTcsi Ha pyAHHYHOE 3JIEKTPOOOOpYyJOBAaHHE M YCTAHABIMBACT

TEXHUYECKHE TPeOOBAaHUsSI K TBEPIBIM DJIEKTPOM3OJSIIMOHHBIM MaTepHajaM - IIACTHYECKUM Maccam
(TepMOpeaKkTUBHBIM M TEPMOIUIACTUYHBIM), TEPMOPEAKTHBHBIM CMOJAaM M KOMITayHIaM, CIOWCTHIM



TUIACTUKAM, JJIEKTPOKEPaMHKE, CIIIOASHBIM M acOECTOBBIM MaTepHaiaM, K 3JIEKTPOH30JIIHOHHBIM
AcTalsiM U C60p0'—IHbIM COCAMHCHUAM, K KOHCTPYKIUAM BHCKTpH‘leCKOﬁ H30JII1UN, TPUMCHACMBIM B
PYJHUYHOM 3JIEKTPOOOOPYZIOBaHUM, TPEIHA3HAYEHHOM JUIsS MOA3EMHBIX BHIPAOOTOK MIAXT, a TaKXe
yCTaHaBIMBAeT TPeOOBaHUS K MYTSAM YTEUKH M JJIEKTPUYECKHM 3a30paM, METOJAM HCIBITAHUS
INEKTPUYECKON N3O0IISIIHH.

CraHgapT HE paclpoCTpaHsETCsl Ha 3JIEKTPOM3OJIALHOHHBIE MaTephalbl, NETald M COOpOYHBIC
€IMHMIIBI, pabOTaIONINE B arpeCCUBHBIX Cpesiax (B aKKyMYJIITOPHBIX Oarapesix, akKyMyJIITopax U T.IL.),
B CHEIHAIBHBIX YCIOBHAX (B 000JI0OYKAX IOJ JaBICHHEM, BaKyyMe HIIM 3JIera3e M T.II.), a Takke Ha
JJIEKTPOM3ONSIMOHHBIE ~ MaTepHasibl,  JeTand W COOpOYHBIE  EAWHHULBl  PYIHHYHOTO
3JIEKTPOOOOPYAOBaHUS, UII KOTOPOTO TPEOOBAHUS MO HM3OJIIMHU, ITYyTAM YTEUKH U 3JICKTPUIECKUM
3a30paM periIaMeHTHUPOBAHbI B PYIHX CTaHAapTax (HampuMep, B CTAaHIAAPTE Ha B3PHIBO3AIIUTY BHA €
WM B CTaHAapTe Ha B3PBHIBO3ALIUTY BUJA "HCKpOOE30MacHas 3JIeKTpudecKas Lerns").

TpeboBaHUs HACTOSAIIETO CTAHAAPTA SIBJSIOTCS 0053aTEIbHBIMU.

2 HopMaTHBHbIE CCBLIKH

B Hacrosimem cTanaapTe UCHOIb30BaHbl CCHUTKH Ha CIIEAYIOIINE CTAHAAPTHL:

I'OCT 4647-80 Ilnactmaccel. MeTton onpeneneHus yaapHou Ba3kocty o Hlapmnu

I'OCT 9359-80 Maccel npeccoBouHbIe KapOaMHI0- U MEeTaMHHO(QOpMaIIbIeruaHbIe. TexHndeckue
YCIIOBUS

IFOCT 10315-75 Marepuanbl 3IEKTPOM3ONSAIMOHHBIE TBEpAble. METONbl  OIpeneIeHIUs
BJIATOCTOMKOCTH U BOJOCTOMKOCTH

I'OCT 10345.1-78 Martepuaisl 31eKTPOU30JIIIMOHHBIE TBepAble. MeTox onpeneneHus: CTOMKOCTH
K AEHCTBUIO 3JEKTPUIECKON JyTH MaJIOT0 TOKa BEICOKOTO HANPSKEHUS

I'OCT 10345.2-78 Martepuaisl 31€KTPOU30ISIIIUOHHBIE TBepAble. MeTox onpeneneHusi CTOMKOCTH
K JCHCTBUIO JIEKTPUYECKON IyT'H TOCTOSIHHOTO TOKAa HU3KOTO HANPSHKEHHS

I'OCT 14254-96 (M3K 529-89) Crenenu 3amuThl, obecnieunBaemsle obonouxkamu (Kog IP)

I'OCT 15150-69 Mamunel, npuOOpsl U Jpyrue TeXHUUeCKue wu3fenus. VcrmomHeHus Ui
pasNMuHBIX ~KJIUMaTHYeCKHX paifoHoB. Kareropuw, ycioBus OSKCIUTyaTaldH, XpaHEHUs |
TPaHCIIOPTHPOBAHUS B YACTH BO3JICHCTBHS KIMMATHYECKUX (PaKTOPOB BHEIIHEH CPEIbI

I'OCT 15963-79 N3nenust 31eKTpOTEXHUYECKHE ISl PAHOHOB C TPOIMUYECKUM KinmaroM. OOmue
TEXHUYECKHE TPEOOBAHMS M METOJIBI HCITBITAHUH

I'OCT 16962.1-89 (MOK 68-2-1-74) N3pennst snekTpoTexHH4YecKne. MeTonbl MCHBITAaHWH Ha
YCTOWYHMBOCTH K KIIMMAaTHIECKAM BHEIITHAM BO3ZCHCTBYIONIMM (haKTOpam

TI'OCT 21341-75 IInactmacchl i 00HHT. MeTo[] onpeieNIeHns TEIIIOCTORKOCTH TI0 MapTeHCy

I'OCT 27473-87 Martepuansl DIEKTPOM3OISIMOHHBIE — TBepAble. Metox — ompeneneHus
CPaBHUTEJILHOTO ¥ KOHTPOJIBHOTO HHIEKCOB TPEKMHIOCTOMKOCTH BO BIIQXKHOH cpefie

3 Onpenenenust

B HacTosfmeM cTaHmapTe TPUMEHSAIOT  CIEAYIOU[MEe TEPMUHBI C  COOTBETCTBYIOIIUMHU
OTIpeIeNIeHUSIMU:

3.1 myts yreuku: Kparuaiinnee paccTosiHHE IO NMOBEPXHOCTU 3IEKTPOU3OJIALIUMOHHOIO Marepuasna
MEXy TOKOBEAYUIMMM YacTSMHU pPa3HOro IMOTEHIUala WIM MEXIy TOKOBEAyIled U 3a3eMJICHHOU
YacThIO JIEKTPOOOOPYAOBAHUSI.

3.2 snextpuueckuil 3a3op: KpaTuaiimee paccTosHHME MO BO3AYXYy MEXKIY HEU30IUPOBAaHHBIMH
TOKOBEOYHIMMHU 4YacTSAMHM PAa3HOTO IOTEHIMala WIM MEXIY HEH30JIMPOBAHHONW TOKOBENYIIEH W
3a3eMJICHHBIMHU YacTSMH 3JIEKTPOOOOPY I0BAHHS.

3.3 tpekmnr: IlocmenoBatensHOE 00pa3oBaHME TOKOIPOBOISAIIMX  MOCTHKOB, KOTOPBIC
(¢opMupyIOTCS Ha TOBEPXHOCTH TBEPAOTO 3IEKTPOM3OJSIMOHHOIO MaTepHaia BCIIEACTBHE
COBMECTHOT'O IEHCTBHS MIEKTPUYECKOTO HANPSKEHHS M HAITMYUSA 3aTPS3HEHHUI HA €r0 IIOBEPXHOCTH.

3.4 onexTpuueckas ospo3ws: V3HammBaHWE HM3O0IIMOHHOTO MaTepuana TMoJ JACHCTBHEM
ANEKTPUUYECKUX Pa3psIoB.

3.5 cpaBHuTenbHBIH MHAEKC TpekuHrocroikoctn (CUT): UucnoBoe 3HaueHHE MaKCHMajbHOTO
HaMpsDKEHUS B BOJBTAX, IPU KOTOPOM MaTepuall BhIACPKUBAET Bo3jeiicTBue 50 Kamenb 3IeKTpoiauTa
6e3 00pa3oBaHMsI TPEKUHTA.

IMpumeuanne - Kaxnoe 3nauenue ucnsitaTensHoro HanpspkeHus 1 CUT nomkHO ObITH KpaTHO 25.



3.6 koHTponbHBI uHAeKC TpekuHrocroikoct (KUT): UYwucnoBoe 3HaueHHEe KOHTPOIBHOTO
HAaIpsDKEHUsS] B BOJIbTaX, MPH KOTOPOM MaTepHal BbIICpPKUBAET Bo3zaelcTBrue S0 Karenb 3JIeKTponTa
6e3 00pa3oBaHMs TPEKUHTA.

3.7 cBOOONHBIA JTOCTYN TApPOBO3AYIIHON cpensl: JlocTym MapoBO3AYIIHOW CpeAbl U3
WCTIBITATETIbHOW KaMepbl BO BHYTPb OOOJIOYKM HCIIBITYEMOTo oOpasia 0e3 NpHHYAUTEIHHOTO
HarHeTaHMs.

4 Texnuyeckue TpedOBaHUS

4.1 PynaugaHOE 37eKTp0o0O0pyI0OBaHHE MOKET MMETh /IBa YPOBHS U3OJSIHHA - | HiIH 2.

OnekTpoobopyIOBaHHE C H30JANNEH ypoBHA | HOMKHO OBITH paccuWTaHO A paboTH IpH
OTHOCHUTENILHOH BIQKHOCTH OKpy:karomien cpeanl (98+2)% (c koHmeHcauei Bjaaru) npu Temmneparype
(35+2) °C 1 cOOTBETCTBOBATH TPEOOBAHKSIM HACTOSIIEIO CTAHAAPTA.

DNEKTPOOOOPYIOBAHHE C H3OJIALNUCH YpOBHS 2 JIOJDKHO OBITh PAacCUMTAHO I pabOTHI IpH
OTHOCHTENIFHOM BJIQXKHOCTH OKpyKaromeid cpeabl (98+2)% mpu Ttemmeparype (25+£2) °C n
COOTBETCTBOBATh TPEOOBAHUSIM CTaH/IAPTOB HA M30JIALUIO N3/EINH 00LIero Ha3HAuCHHSI.

OreKkTpoobopyIOBaHKE, NpEAHAa3HaYeHHOE Uil pabOThl B YroOJBHBIX MIAXTaX, JODKHO HMETh
YPOBEHb U30SIIMH 1.

4.2 TpeboBaHus K NIEKTPON3OJSIINOHHBIM MaTepraiam

4.2.1 DIeKTpOU30IIAIMOHHBIE MAaTEPHAIBI, TPUMEHSAEMBIE JJISI U3TOTOBJICHUS JCTalICH pyIHHIHOTO
JIEKTPOOOOPYAOBaHUS, MO TPEKMHTOCTOWKOCTH MJOJDKHBI COOTBETCTBOBaTb OXHOW W3 TpyII,
yKa3aHHBIX B Tabmmie 1.

Tabmmmna 1 - ConpoTHuBIeHNE TPEKUHTY N3OJIAIIMOHHBIX MaTEePHAIIOB

I'pynna CUT HcneitarensHoe KonungecTtBo kamnens, He
TPEKUHIOCTOMKOCTH HamnpsbkeHue, B MEHee
a - 600 100
o 500 500 50
8 375 375 50
2 175 175 50

B tabmuume 1 mnpuBeneHa knaccuUKanus dIIEKTPOM3OSILIMOHHBIX MatepuanoB no CUT,
omnpenensiemomy corimacHo I'OCT 27473. Heopranudeckue H30JSIMOHHBIE MaTepHalbl, HAaIpUMeED,
CTEKJIO W KepaMUKa, He TOJBEPraioT TPEeKUHTY, mo3ToMy ux 3Hadenus CHUT moryt He ompememnsThes.
OHH YCIIOBHO OTHECEHBI K IPYIIIIE .

[Mpumepnas knaccuuUKanus H30JSIHUOHHBIX MaTepHaJIOB [0 TPYyNIaM TPEKUHIOCTONKOCTH
NpUBEICHA B IIPHIOKEHUH A.

He nomyckaercst npiMEHEHNE TUTPOCKOITMYECKHUX AUAIICKTPUKOB, HMEIOLIHMX BIIAroTOTIIOIIECHNE 32
24 4 (OCT 10315) 6onee 2% (mudep, MmpamMop, APESBECHHA U T.I1.).

4.2.2 DAEeKTpOM3OJSLHOHHBIE MaTepHalbl Uil JeTajieil, KOTOpble B TIpolecce paboTHl
AEKTPOOOOPYIOBAHUS MOTYT TOABEPIaThCSA BO3ICHCTBUIO OYT'H IMEPEMEHHOTO TOKA, MOJDKHBI MMETh
nyroctorkocTs B coorBeTcTBuM ¢ TOCT 10345.1.

JlyroCTOWKOCTD 3IIEKTPOU3OJSAIMOHHBIX MaTEepPHajioB Ui JeTaleH, MMOJBEpPKEHHBIX B IPOIEcce
paboTHI BO3IEHCTBHIO IyTH OCTOSHHOTO TOKA, TOJDKHA oTBe4aTh TpeboBanmsam ['OCT 10345.2.

4.2.3 MexaHn4ecKne XapaKTEPUCTUKU TBEPIBIX IJIEKTPOU3OIIIIMOHHBIX MATEPHAJIOB, BIHSIOMINX
Ha MX (YHKIMOHAIbHBIE CBOICTBa, HAIIPUMEp, MPOYHOCTh U TBEPAOCTh, OJDKHBI TapaHTHPOBATh UX
paboOTOCIOCOOHOCTD:

a) Tpu Temreparype He MeHee yeM Ha 20 °C BBIIIE MaKCHMaNbHOW TeMIEpaTyphl, JOCTUTaeMOM
IpY HOMUHAJIBHOM pekuMme paboThl, Ho He MeHee 80 °C, wiu

0) 11 M30JIMPOBAHHBIX OOMOTOK JUIsi BHYIPEHHEH IpPOBOJAKM W JUIs Kaleled, cTannoHapHO
MOJICOEMHEHHBIX K 3JIEKTPOOOOpPYIOBaHHIO, - NPH MaKCUMAaJIbHOW TeMIIepaType, BO3HMKAlOIIei B
HOMHUHAJIBHOM PEXUME PabOTHI.

VY napnas Bsizkocts 10 [OCT 4647 nomkHa OBITS, KI[)K/MZ, HE MEHee, I MaTEPHaJIOB:

- KEpaMHUYECKUX 3
- INTACTUYIECKUX MACC, CIIOUCTHIX MIACTUKOB, TUTHIX CMOJI M KOMIIAYH/I0B 4
- N30JISIIMOHHBIX AJIS1 N3TOTOBJICHUS COCTUHUTENICH 3IIEKTPUIECCKUX 7

IICTEU'II/I N3 CJIOMCTBIX IIACTUKOB HOJDKHBI IMMOKPBIBATHCA HETUT'POCKOIIMYHBIM JIAKOM C XOpPOHIMMH
aJIr€3MOHHBIMU CBOMCTBAMHU.



Jletrasiu W3 CIOMCTBIX IUIACTUKOB HE JOIMYCKAeTcsi IIOABEpraTh MEXaHWYeCKOW Harpyske,
BBI3BIBAIOLICH pacCIOEHUE MaTepuala.

Temnocroiikocts miactmacce mo Maprency (I'OCT 21341) nomkna 66T He MeHee yeM Ha 20 °C
BBIIIIE X HaNOOJIbIIEH paboyeii TeMIiepaTypsl.

4.2.4 V3011MOHHBIE YaCTH, W3TOTOBJICHHBIE U3 TUIACTMACCHI WM TUIACTHUH, B KOTOPBIX HOJHOCTHIO
WIN 4YacTUYHO YJAAJEH MOBEPXHOCTHBIM CIOH, JOJDKHBI TIOKPHIBAThCS W3OJISILMOHHBIM JIAKOM,
nMmeronmM  3HaueHne CHUT He HmKe, YeM MepBOHAYANBHBIN ciod. OJTo TpeboBaHme He
pacIpocTpaHseTcsl Ha MaTepHalbl, Y KOTOPBIX CHATHE IOBEPXHOCTHOTO CIIOS HE OKa3bIBAET BIMSHUS Ha
3HaueHne CUT mmm TpeOGyemble 3Ha4YeHUs MyTed YTEUKH OOECHEUMBAIOTCS APYTMMH YacTsIMH, He
MIOJBEP>KEHHBIMU TAKOMY BO3JICHCTBHIO.

4.2.5 Jleranu, W3rOTOBJIEHHbBIE JUTHEM IO IABICHHUEM, MOCJIE HM3BICUCHHS U3 (OPMBI JOJKHEI
COXPaHATh MOBEPXHOCTHYIO TUIEHKY, 110 KOTOPO MPOXOAMT IyTh YTEUKH, Oe3 MoBpexaeHuil. B ciy4ae
HapyIIeHNs IUIEHKU JOJDKHO BBIOJHATHCA TpeboBanue 4.2.4.

4.2.6 JlomyckaeTcst MpUMEHEHHE AJIEMEHTOB AJIEKTPOOOOPYI0BaHUsI O0LIETO Ha3HAYCHUS (JeTaei,
COOpPOYHBIX €MHUIL, OJIOKOB M YacTeil) MpH pa3MelleHHH MX B Kopmycax (000J0YKax), MMEIOIINX
3alUTY OT BHEUTHUX BO3/eicTBUI He Hibke [P54, v coOroIeHrH 0THOTO U3 CICAYIOMUX YCIOBHIA:

a) JNIEKTPUYECKast N30JIIINS BCTPANBAEMBIX 3JIEMEHTOB SIBJIAETCS TPEKMHIOCTOIKOM cormacHo 4.2.1
(6e3 ydera TpeOOBaHMIA K IMyTSAM YTEUKH);

0) BcTpanBaeMble OJHO(A3HBIE AJIEMEHTHl Pa3sMEIIAIOTCS Ha H3OJIIMOHHBIX IMAHENsIX, IUIaTax,
MTOJICTaBKaxX M T.II., OTBEYAONINX TpeboBaHmsM 4.2-4.3.

Jns pyIHHUYHOTO HOPMAJBHOTO 3IIEKTPOOOOPYMOBAHUS JIOMYCKACTCS NPHUMEHEHHE 3JEMCHTOB
o0mIero Ha3HA4YEHUS B TPONMHMYECKOM HCIONHEHHH 0e3 coOiromeHus TpeOOBaHWU, W3IOKEHHBIX B
HACTOSAIIIEM ITyHKTE.

427 Jlomyckaercs TNpUMEHEHHE OSJIEMEHTOB JIJIEKTPOOOOPYIOBaHUS OOIIEro Ha3HAYCHUS,
UCTIONB3YEMBIX B LIEISIX aBTOMATH3ALUM, YNPABICHUS W 3aIUTHI (BBIIPAMHUTENEH, KOHAEHCATOPOB,
PE3UCTOPOB, OCBCTUTCIBHBIX W CUIHAJIBHBIX JIaMIl, paJdoJiaMIl, peEJi€, MCYAaTHBIX IUIAaT U T.H.) C
JIOTIOJTHUTENBHON 3alMTOM MX OT IPOHUKHOBEHMS MBUIM W BOABI (HampuMep, MpH MOMOIIU
OJIaCTUYHBIX MPOKIIAJ0K, 3aJIMBKOM KOMIIAyHAOM HJIM T'CPMETUKOM U T.H.). I[J'[)I II€4YaTHbLIX IJIaT B
Ka4yecTBE 3aIlUTHI JIOMYyCKAETCsl IIPHMEHEHNE M30JSIIIMOHHBIX JIAKOBBIX ITOKPBITHI C JOTIOJHUTEIHLHOM
3aIIMTON OT MEXaHMUYECKHUX MTOBPEKACHUI TIPH MIOMOIIH 3alIUTHBIX KOKYXOB, ITUTKOB, IEPETOPOIOK H
T.IL

B o3TOM ciydae rmedaTHBIE IUTATHl  BBIMOJHSIOT 1O TPeOOBAaHMSAM, TPEIABABIAEMBIM K
3JIEKTPOOOOPYAOBaHNIO OOLIET0 Ha3HAUCHHUSI.

4.2.8 Jlomyckaercss TPUMEHEHHE 3IEKTPOM3MEPUTEIBHBIX MPHOOPOB OOIIETO HAa3HAYCHHS NPU
YCIIOBHHM WX pa3MemeHUs B OOOJOYKE €O CTemeHblo 3amuTel He Hmke [P54 BombTMmeTpsr,
MMOJIKITIOYaeMbIe K TpaHchopmaTopam Hanpspkenus 1o 100 B, u ammepMeTpsl, MOAKIIOYaeMbIe depes
TpaHc(hOpMaTOpbl TOKA, MOIYT OBITH Pa3MELICHBI B 000J0YKaxX C JIFO0OW MOMYyCTUMOW CTEICHBIO
3aIUTHI OT BHEIIHUX BO3ICHCTBUIA.

4.3 TpeOoBaHUs K MYTAM YTEUKU U SIEKTPHUECKUM 3a30paM

4.3.1 3HayeHus MyTell yTEYKH 3aBUCAT OT BEIMYMHBI PabOUEro HaNpsDKEHUsS, CONMPOTHUBICHHS
TPEKUHTY 3JIEKTPOU3OJISILIMOHHOTO Marepuaia M MpoQuisl ero MmoBepxHOCTH. [IMHa myTel yTeuku
MCXKIY TOKOBCAYIIUMH YaCTAMH, a TAKKC MCKAY TOKOBCAYHIUMHU YaCTAMU U 3a3€MJICHHBIM KOPITYyCOM
JIOJDKHA OBITh HE MEHee YKa3aHHOM B TaOJHIe 2 ¥ IPUHUMATHCS 110 JIMHEHHOMY HaIpsSHKEHHIO.

Tabmuna 2 - JlnvHa myTei yTeukn U AJIeKTPHYECKUX 3a30POB

CpenHee KBaJpaTHIHOE 3HAYCHHUE JUTMHA Ty TH YTEYKH YIS TPy ONeKTpUIecKui
HaIpsDKEHUS IEPEMEHHOTO HITH UIEKTPOH3OJLIIUOHHBIX MaTEPUAJIOB, MM 3a30p, MM
MOCTOSTHHOTO TOKa I'pynma matepuaia

(cMm. mpumeuanue 1), B a 0 8 2

10 (cM. mpumeyanue 2) 1,6 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6 1,6
16,0 1,6 1,6 1,6 1,6 1,6
20,0 1,6 1,6 1,6 1,6 1,6
25,0 1,7 1,7 1,7 1,7 1,7
32,0 1,8 1,8 1,8 1,8 1,8
40,0 1,9 24 3,0 3,5 1,9
50,0 2,1 2,6 34 3.8 2,1
63,0 2,1 2,6 3.4 3.8 2,1
80,0 2,2 2,8 3,6 4,0 2,2




100,0 24 3,0 3,8 4,2 2,4
125,0 2,5 3,2 4,0 4,6 2,5
160,0 3,2 4,0 5,0 6,0 3,2
200,0 4,0 5,0 6,3 7,0 4,0
250,0 5,0 6,3 8,0 8,5 5,0
320,0 6,3 8,0 10,0 12,0 6,0
400,0 8,0 10,0 12,5 16,0 6,0
500,0 10,0 12,5 16,0 20,0 8,0
630,0 12,0 16,0 20,0 25,0 10,0
800,0 16,0 20,0 25,0 30,0 12,0
1000,0 20,0 25,0 32,0 35,0 14,0
1250,0 22,0 26,0 32,0 35,0 18,0
1600,0 23,0 27,0 32,0 35,0 20,0
2000,0 25,0 28,0 32,0 40,0 23,0
2500,0 32,0 36,0 40,0 50,0 29,0
3200,0 40,0 45,0 50,0 65,0 36,0
4000,0 50,0 56,0 63,0 80,0 44,0
5000,0 63,0 71,0 80,0 100,0 50,0
6300,0 80,0 90,0 100,0 125,0 60,0
8000,0 100,0 110,0 125,0 160,0 80,0
10000,0 125,0 140,0 160,0 180,0 100,0
IIpumeuanus
1 HomuHaneHOe pabouee HaNpsDKEHUE MOXKET IPEBBIIIATh 3HAYCHYS, IPUBE/ICHHbIe B Tabiuie, Ha 10%.
2 NHaeKc TpeKUHIOCTOWKOCTH JUTSl H30JISILIMOHHBIX MaTepUajIoB, IPUMEHIEMBIX B H3JEIHsIX, paOOTAIOINX IIPH
HanpspkeHusax 1o 10 B, e onpenensiercs.
3 Ilytu yTeukdn M DIEKTPUYECKHE 3a30pbl IJIsI TOKOBEYIIUX 4YacTed, HAXOAAMIMXCS TOJ Pa3IHYHBIM
HanpsDKEHHEM, He0OXOIMMO BBIOMPATh NCXOAS M3 OONBIIETO 3HAYCHHS HAPSDKCHHS.

4.3.2 TokoBexymye 4acTy (3a UCKIIOUYEHHEM OOMOTOK JIEKTPUUECKUX MAIINH), KOTOPbIE TIOKPHITHI
JIAKOM, OMaJlbl0, OKCHIMPOBaHbl WM HMEIOT aHAIOTHYHYIO 00pabOTKy, paccMaTpHBalOT Kak
HEU30JIMPOBaHHBIC NP ONMPEICIICHUH TyTEH YTCUKH.

Iyt yTeukH, KOTOpbIE NPEPHIBAIOTCA METAUIMYCCKMMH YacTAMH, HE HaXOAAIIMMHUCS MOJ
HanpsHKEHUEM, JTOJDKHBI BRIOMPATHCS 110 OTHOMY YYacTKy C OJHOKPATHBIM WIIM IBYM ydacTkam ¢ 1,25-

KpaTHBIM 3HaYCHHEM, YKa3aHHBIM B Tabmmie 2.
[Ipumeuanue - YyacTky U30JISILUK IUPUHON MEHEe 3 MM HE yUUTHIBAIOT.

[Ipu onpeneneHny IMyTH YTEUKH CIEAyeT YIUTHIBATh BO3IYIITHBIE 3a30PHI TOIBKO Ooee 3 MM.

433 Ilytm yTEeYKH MEXIy TOKOBEAYIIMMH 4YacTAMH Ppa3IHYHBIX MOTEHIIMAIOB JIOJKHBI
COOTBETCTBOBATh 3HAUYCHUSAM, YKa3aHHBIM B TabiuIie 2.

4.3.4 Tlpu BbITONHCHMH pebep M KaHABOK HA IMOBEPXHOCTH 3JICKTPOHM3OJIIIIMOHHBIX JeTaych
JIOTyCKaeTCss MPUHUMATh Oojiee HU3KWE MUHUMAlbHbIE 3HAUCHUSl MyTeH yTEYKH, COOTBETCTBYIOIIWE
0oJiee BRICOKOH TPYIIIE TPEKHHIOCTOUKOCTH (HAIIpUMEpP 6 BMECTO 8), IIPH YCIOBHH, YTO:

a) pebpa Ha TMOBEPXHOCTH HMMEIOT BBICOTY HE MCHEE 3 MM M TONIIUHY, COOTBETCTBYIOIIYIO
MEXaHHYECKON MPOYHOCTH MaTepuaa, Mpu MUHUMaJIbHOM 3HaueHUU 1 MM;

0) KaHABKY Ha TTOBEPXHOCTH UMEIOT TIIyOHHY 3 MM U IIUPUHY HE MeHee 3 MM;

B) peOpa, BEICTYIIBI M KaHABKHU YIaJICHBI OT TOKOBEIYIINX YaCTel Ha PaCCTOSHUE HE MCHEE 3 MM.

[lpumeuanue - BplcTynmbl HaJ MOBEPXHOCTBIO WM YINIyOJIGHUS] B IOBEPXHOCTH PaccMaTpHBAIOT
COOTBETCTBEHHO Kak pedpa Mk KaHaBKH HE3aBUCHMO OT X [€OMETPUIECKOI (HOPMBI.

[TyTH yTeukn HOIDKHBI ONPENENATHCA C yUeTOM NpritoxkeHus: b n Tabmmisr 2.

ITytn yTedykn MODKHBI HaXOAWTHCS 1O BO3MOXKHOCTH HE B OJHOW IUIOCKOCTH, YTO MOXKET OBITh
JIOCTHTHYTO BBITIOJHEHHEM 3aKPYTJICHHBIX peOep, KaHaBOK, BBICTYIIOB, CTYIEHEK, PAaCHOI0KEHHBIX
TaKUM 00pa3oM, 4TOOB! MCKIIOUUTH HETIPEPBIBHOCTH OTJIOKEHHOTO CIIOS MbUIH. Paguyc 3akpyrieHuit
noJKeH ObITh He MeHee 0,5 M.

4.3.5 JlnuHa MyTH yTEYKH JUIsI TOKOBEAYIIMX dYacTedl IO IMOBEPXHOCTH 3JIEKTPOU3OIISLIMOHHBIX
JeTajei, 3aluTBIX TBEPICIOIIMM  DJICKTPOHM3OJIMOHHBIM  MaTepHaioM  (TepMOPEaKTUBHBIM
KOMITAyH/IOM, CMOJIOI) WJIM MOTPYXKEHHBIX B Maclio, JIOJDKHA ObITh HE MEHee IOJIOBHHBI 3HA4YCHW,
yKa3aHHBIX B TaOIHIE 2.

4.3.6 JlnvHa MyTH YTE€YKH 110 HOBEPXHOCTH HM3OJIALMH XKHUJIbI KaOens MM MOHTaKHOTO IPOBOJA,
raJlbBaHMUYECKH CBS3aHHOTO ¢ ciiioBoH Ienbio U < 1140 B, Mexxay HEHM30IHMPOBAHHBIMU UX YacTAMHU U
3a3eMJICHHBIMHU 4acTsIMM OOOJIOUKH WM Kalelst (HarmpuMep B SKpaHHUPOBAHHOM Kalele - JUIMHA MyTH



YTEUKH MEXAYy HEU30JMPOBAHHOM YacTbi0O OKWJIBL M SKpaHOM) He [OJDKHA OBITh MeHee
MOJIyTOPAKPATHOI'O 3HAYCHHMS JJIMHBI IMYTH YTEYKH, YKa3aHHOW B Tabmuile 2, i1 COOTBETCTBYOIICH
rpynnsl MarepuanoB. JIJsl MaTepuaioB HETPEKMHTOCTOMKHX IMYTh YTEUKH JOJDKEH OBITh HE MeHee
noJyTopakpaTHoro (a aist ueneil Ha Hampsbkenue 1140 B - ogHOKpaTHOrO) 3Ha4eHHS JJIMHBI ITyTH
YTEUKH, YKA3aHHOTO B TabMHIIE 2 JUIsl MaTepHAaJIOB IPYIIIIHI 2.

4.3.7 V30n4OHHBIE AETalM OTJAEIBHBIX TOKOBEAYIIMX YacTEH TOJDKHBI OBITh BBITIOJIHEHBI KaK
OJTHO LIEJIOE MIIM MEXaHWYECKH PABHOIIPOYHO cKieeHbl. CKICSHHBIE JETANIN CUNTAIOT KaK OIHO IIeJoe,
€CJIM TOKH YTEUKH MPOXOIAT 10 MX BHENTHeH moBepxHOCTH (cM. pucynku b.11 u B.12).

KrneeBple coeaWHEHMS JOJDKHBI —paclonararbCsi TaK, YTOOBI HCKIIOYANach BO3MOYKHOCTB
MPOXOXKICHUS BJIOJIb HUX TOKOB yTE€UKH (CM. puUCyHOK b.13). [lommyckaercsi pacroioKeHne KIIEEBBIX
COEIMHEHUI BIOJb NMYTEH YTEUKU MPU YCIOBUH, UYTO KIESIIUNA COCTAB UMEET TPEKUHIOCTOMKOCTh HE
HIDKE TPEKHHTOCTOMKOCTH CKJIEMBAaeMbIX JeTaleld M COCIMHEHHE BBINOJHEHO 3alOJUIUI0 C
MIOBEPXHOCTHIO JieTasieli 0e3 pakoBUH, B3IyTHIl, TPEIMH U T.J.

4.3.8 JlomyckaeTcs CTBIKOBKA M30JSIIMOHHBIX AeTanel, HEMOABI)KHBIX OTHOCUTEIBHO YT JpyTa,
6e3 ckienBaHusl. [Ipy 3TOM CTHIKM HE CUMUTAIOT MPOBOJIHUKAMH, €CIIN CTHIKYEMBIE JISTall HaXOsTCS B
JIOTIOJTHUTENBHONH 00O0JIOYKE CO CTENEHbI0 3aIUTHl OT BHEIIHMX Bo3AeHCcTBUiI He Hmke IP54 wu
ITOBEPXHOCTH CTHIKOB JIOCTYIIHBI JIIS yCTPAHEHUsI 3arpsISHEHUH NIPH MTPOPHUIAKTHIECKIX OCMOTPAX.

[Ipumeuanue - IlyHKT He pacnipocTpaHsAeTCs Ha N30JLUI0 MEKY TOKOBEIYLIUMHU U 3a3€MJIEHHBIMH YaCTAMHU.

4.3.9 DOnexTpuueckue 3a30pbl MEXKAY TOKOBEAYIIMMH YacTSIMH JOJDKHBI COOTBETCTBOBAThH
3HA4YEHHSM, YKa3aHHBIM B Ta0Omuie 2.

DNEeKTpUYECKre 3a30pbl OMPENeNAoT Kak (YHKOHI0O pabodero HaNpsOKCHHS, OTOBOPEHHOTO
M3rOTOBHUTENEM 000pynoBaHus. B cimydae, korga o60pynoBaHHE pacCUMTAHO [UIS TUANa30Ha WM JUIA
HECKOJIBKUX HOMUHAJBHBIX HAMpPSIKEHUH, BBIOOP DSJIEKTPUYECKUX 3a30pOB  OCYIIECTBISIIOT IO
MaKCUMaJIbHOMY U3 3HaYE€HUI.

:')HeKTpI/I‘IeCKI/IC 3a30pbl MCEXKAY TOKOBEAYHIMMU YaCTAMU M 3a3€MJICHHBIM KOPITYCOM JOJIPKHBI
BBIOMPATHCS 110 JIMHEWHOMY HaIPSIKEHUIO.

[Ipn ompeneneHUH BeNWYMHBI DIEKTPHYECKOTO 3a30pa HEOOXOAWMO pPYKOBOJCTBOBATHCS
pucynkamu b.15 u B.16.

4.3.10 [IyTH yTeuKH U 3MCKTPUICCKUE 3a30PbI B IPOIIECCE IKCIUTYaTAlUHU ICKTPOOOOPYIOBaHHS HE
JOJDKHBI CHU)KAThCSl HMKE HOPMHMPOBAaHHBIX IOJ BO3JCHCTBHEM MEXAaHMYECKHX HArpy3oK, Harpesa,
BHUOpanuii, COTPSICEHUH, a TaKKe 3JIEKTPOAMHAMHYECKHX YCWINH, BO3HHMKAIOMINX HPH KOPOTKHX
3aMBIKaHHSIX.

5 MeToabl HCIIBITAHUI

5.1 HcnplTaHus pyTHHUYHOTO 3JEKTPOOOOPYNOBAHMSA II0 HACTOAIIEMY CTaHOAPTy IIPOBOMST
aKKpeIWTOBAaHHBIE  HWCHBITATEIbHBIE  OpPraHW3allid € LENbI0  TPOBEPKH  COOTBETCTBHSL
3IEKTPOU3OIAMOHHBIX MaTePHAIOB M KOHCTPYKIMU H30JSIIMUA TPEOOBAaHUAM TPEKWHTOCTOMKOCTH U
CTOMKOCTHU K BO3JECHCTBUIO BIAXKHOCTH BO3/YyXa.

5.2 OnpezneneHue TPEKUHTOCTONKOCTH

5.2.1 OmpeneneHre TPEKHMHIOCTOWKOCTH - B cOOTBeTCcTBUHM ¢ TpeboBanmsimu ['OCT 27473 mo
METO/IMKE, MPUBEACHHOM B 5.2.4 HACTOSIIETO CTaHIApTA.

Merton OCHOBaH Ha OINpEEICHUH HANPSHKEHHS, TP KOTOPOM IIOCIie HAHECEHMs Ha ITOBEPXHOCTH
obpasma 50 mmu 100 xamens AIeKTpoiInuTa He HabmogaeTcss 00pa3oBaHUe TPEKUHTA U TIIyOWHA SPO3UHN
HE TpEBBINIACT 2 MM, W TpEAHA3HAUYCH /I KIACCH(PHUKANNN TBEPABIX JIEKTPOM3OISAIIHMOHHBIX
MaTEePHAJIOB TI0 TPYIIIIaM.

5.2.2 UcneiTyeMBIii 00pasert

Ha o6pasme MoxHO HCIOTB30BATH JIFO00M INTOCKUI YIaCTOK C TOCTATOYHOM MTOBEPXHOCTHIO, YTOOBI
BO BPEMsI UCTIBITAHUS SJIEKTPOIUT HE MOT CTEKATh C KpaeB o0pasna. PeKOMEHAYIOTCS IIIOCKNE YIaCTKU
pa3smepom He meHee 15x15 mm. Tommaa 00pasia [0/DKHA OBITh HE MEHEE 3 MM; €€ 3alUCBIBAIOT B
MIPOTOKOJIE UCTIBITAHUH.

IIpn ucnbITaHUM NOKPBITHUH IOCIEIHUE [OJKHBI HAHOCUTBHCS HAa METAJUIMUECKYIO IOMJIOXKKY
(mnactuny) pazmMepom 100x100 mMm.

TonmuHa NOKPHITHS TOJDKHA OBITH HE MEHEE 3 MM.

[ToBepxHOCTH OOpa3la NOKHA OBITh: YUCTOW O€3 MBUIH, I'PS3U, CIEIOB MallbIEB, CMa3KH IPecc-
($opMBI, MaciIa WIM JOPYTHX 3arps3HUTENEH, KOTOphIE MOTYT IIOBIHUSTH HAa PE3yJbTAaThl MCHBITAHUH.
Heobxoaumo coOnronaTe OCTOPOXXHOCTh NpPU OYMCTKE o00pasna, 4ToObl yCcTpaHWTh HaOyxaHue,
pasMsryeHue, 3HAYMTEJFHOE IOBPEXJICHHWE IIOBEPXHOCTH WJM JpyrHe HapylIeHHs Marepuala.
MeToauka OYUCTKH JOJDKHA OBITH YKa3aHa B IMPOTOKOJIE UCIIBITAHUH.



[Mepen ucnbiTanneM 0OpasLbl JOIKHEI OBITh BBIIEPKaHbl B TEUCHUE 24 4 B HOPMAJIBHBIX YCIOBUIX
no 'OCT 15150.

5.2.3 UcneiTaTenbHas anmnaparypa

5.2.3.1 DnexTpoast

JIBa MIAaTUHOBBIX 3MEKTPOJA C MPSIMOYTOJbHBIM MONEPEYHBIM CEUYEHHUEM 5X2 MM, OAMH KOHeI|
cpesan nox yriaoMm 30° (pucyHok 1). Cpe3aHHBIH Kpal JOJDKCH OBITh CIeTKa 3aKpPYTIICH.
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1 - IIATHHOBBIN JEKTPOL; 2 - MEAHBIA yIUTHHUTENR; 3 - O1I0pa; 4 - KOHeIl KaleNbHUIBL; 5 - obpasern
Pucynok 1 Pucynok 2

DJIeKTPO/IbI JOJKHBI OBITh YCTAHOBIICHBI CHMMETPUYHO B BEPTHKAIBHOW IUIOCKOCTH, CYMMapHbIN
yroia MeXay HUMH JODKeH ObiTh paBeH 60°. IIoBepXHOCTH Cpe30B 3JIEKTPOJOB JIOJKHBI OBITH
BEPTUKAJIBHBIMUA M YAAJIEHBI JIPYyr OTAPYra IO INIOCKOH TOPH30HTAIFHOM MOBEPXHOCTH O0pasla Ha
(4,0£0,1) MM (pucyHok 2). HaxxumHOE ycrime KaXI0ro 3JICKTPoIa Ha MIOBEPXHOCTh 00pasna TOIHKHO
cocraBmAath (1£0,05) H. Cxema ycTaHOBKH AJIEKTPOIOB Ha 00pasiie MoKa3aHa Ha PHCYHKE 3.
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1 - IIATHHOBBIN JEKTPOL; 2 - MEAHBIA yIUTHHUTENB; 3 - OTI0pa;
4 - KOHEIl KaneJIbHUIIBI;, 5 - 00paselr; 6 - U30JIAUOHHAS TPYOKa; 7- rpy3

Pucynox 3 - OGpa3el uCIIbITaTEIBHOTO YCTPOHCTBA

[Mpumeuanne - Korma mns MonmenupoBaHUS YCIOBHH pabOTHI BMECTO IUIATHHBI HCIONB3YIOT KaKOH-THO0
JIpYTOil MeTa, ero yKa3bIBalOT B ITPOTOKOJE HcTbITaHHH. [lomydeHHBIE TpH 3TOM pe3yibTaThl HE CIEAyeT
o6o3navars CUT wmu KUT.

5.2.3.2 UcnpiTatenpHas 1emnb

K onexktponmam crienyer NpUKIaAbIBaTh CHHYCOWJAbHOE HampsbkeHue uactoTod 48-60 I,
n3MeHstoneecs B npenenax 100-600 B. MomHOCTs HCTOYHMKA MUTAHUS JODKHA OBITH He MeHee 0,5
kB-A. OcHOBHas cxeMa Moka3zaHa Ha pUCYHKeE 4.
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1 - BBIKITIOYATENDB; 2 - HICTOUYHUK nepeMeHHoro Toka Ha 100-600 B; 3 - 3amuTtHOE pene;
4 - mepeMeHHBIH PE3UCTOP; 5 - AIEKTPOAH]; 6 - oOpasern

Pucynox 4 - O0pa3er HCIBITaTeTFHON CXEMBI

IlepemeHHOE CONPOTHUBIEHUE MO3BOJSET YCTaHABIMBATh TOK MEXAY KOPOTKO3aMKHYTBIMU
anexrpogamu (1,0+0,1) A; HanpspkeHHe Ha BOIBTMETpPE MIPU ATOM HE JOJDKHO CHIDKAThCs Ooee 4eM Ha
10%.

3amuTHOE pene B UCTIBITaTeNIbHON cxeme OyneT cpabaTeiBaTh, kKoraa Tok 0,5 A uiu Ooinblie OyneT
MpOTeKaTh B TE€YEHHUE 2 C.

5.2.3.3 KanenpHuna

[ToBepXxHOCTh MEXJy OJIIEKTPOJaMU CMayMBaIOT KAaIUISIMM  HMCHBITATENIbHOTO pacTBopa ¢
untepBasiaMu (30£5) c. Kamnu A0mKHBI magath B CEpelMHY PACCTOSHUS MEXAY JJIEKTPOJaMU C
BeIcOTHI 30-40 MM. Macca Karmuid I0JDKHA OBITH 25" wmr. Ilepen kaabIM HCHBITAHUEM WY WU
JIpyTroe TPHUCIIOCOONICHHE IS TOAaYM Kareldh OYHINAIOT M BBITYCKAIOT OCTATOYHOE KOJIHMYECTBO
KaIleJb, 9YTOOBI 00ECTICYNTh MPABIIIBHYIO KOHIICHTPALIHIO MCIIBITaTEIFHOTO PAcTBOPA.

ITpumeuanus

1 Korz{a HCIIBITAaTCIbHBIN pacTBOp OCTACTCsI Ha MUIJIC TIIOCJIE HCHBITAHUA, MCHAPECHUE IOBBIIIACT
KOHLeHTpauuio. 5-20 Kamenb, B 3aBHCUMOCTH OT IPOMEXKYTKa BPEMEHH MEXKAY HWCIBITAHUSIMU, OOBIYHO
JIOCTaTOYHO, YTOOBI yIATUTH JTIOOYIO )KUAKOCTD C MOBBIIICHHOW KOHLIEHTPALIUCH.

2 JInst yCTaHOBIICHHS pasMepa Karenb HEOGXOIMMO, 4ToGE B 1 ¢M® XKHAKOCTH GbIo He MeHee 44 n He Golee
50 xamensb. Pa3Mep Kariejb NepuoaAnvICCKu NpoOBEPALOT.

3 B kauecTBe KameJIbHUIBI MOKHO HCHOJIB30BaTh UIJy OT LINpuia HapykKHbIM auamerpom 0,9-1,1 mm co
CpE€3aHHbIM ITOJ IPAMBIM YIJIOM KOHIIOM.

4 B OTACJIBHBIX ClIy4dasiX OTKJIOHCHHUS OT IPHUHATOIO MHTEPBaJIAa IOJAa4yu KarliCjib 5 ¢ MOI'yT NOBJIUATHL Ha
pe3yibTaThl. Toraa JOmKHO OBITH YCTAHOBJIEHO OTKJIOHEHHE *1 c.

5.2.4 UcnipITaTebHBIN pacTBOp

PactBop A: (0,1£0,002)% mo macce xmopuma ammonus (NH4,Cl) B muctwimupoBaHHON wiH
JICMOHM3UPOBAHHON Bojie. Y enpHOoe conpotuBieHne npu (23+1) °C cocramsget (395+5) Om-cum.

Pacteop B: (0,1£0,002)% mo wmacce xmopuma ammonus u (0,5+0,002)% mo macce
cyibdoHaTHaTpUHaNKMIHAPTAICHA B JAUCTWIIMPOBAHHOW WIIM JEMOHU3MPOBAHHOW Boje. YIEIbHOE
conpoTtusienue npu (23£1) °C cocraBnset (170+£5) Om-cm.

PacTBop A sIBIIsieTCS IPEATIOUTHTEILHBIM.

B kadecTBe Oonee arpeccMBHOTO 3arps3HSIONICTO BEIIECTBa NPUMEHSIOT pactBop B. Jlns
obo3HaueHust pactBopa B mocie 3nauennss CUT u KUT cnenyer craButh OykBy M (Hampumep CUT
250M).

Korma mcmonp3yloT Opyrue pacTBOpHl, a HE pacTBOpPl A m B, 3TO yKaspiBaloT B IIPOTOKOJIE
UCTIBITaHNH, pudeM pe3ysibTarsl He 0003HavaroT CUT mmn KUT.

[lpumeuanue - OOpa3oBaHHE TOKONPOBOAAIIMX MOCTHKOB YCKOpSETCS IPU CHIXKEHUH YAEIBHOTO
CONPOTHUBIIEHUS PACTBOPA U 3aBUCUT OT XMMHUUYECKON IIPUPObI UCTIBITATEIBLHOIO PACTBOPA.



5.2.5 Metoauka

5.2.5.1 OGwme TpeboBaHus

Hcnbitanne npoBosT Ha 00pasiax, 3alUIIeHHBIX OT CKBO3HIKOB, IIPH OKPYXKAIOLIEH TeMIieparype
(2345) °C. 3arpsi3HeHHE 3JIEKTPOJIOB MOXKET MOBJIMATH Ha PE3yJIbTAaThl HCIBITAHUH, MO3TOMY HX
CleyeT OYMIIATh Iepes KaXIbIM UCTIBITAHUEM.

HcnbiTyemble 00pasisl yCTaHABIMBAIOT Ha METAJUIMYECKOW WIIM CTECKISTHHOW IOJICTaBKE TaKHM
00pa3zoM, 94TOOBI HCIIBITYEMasl IIOBEPXHOCTh Oblila TOPU30HTAIBHON, a2 HAKUMHOE yCHIINE CKOUIEHHBIX
KOHIIOB 000X 3JIEKTPOAOB Ha 00paser] paBHO HOPMHUPOBAHHOM BEJHUHHE.

PaccrosiHre MEXIy >JIEKTPOAAMH IIPOBEPSIOT; 3JIEKTPOIABI JOJKHBI MMETh XOpPOLIMH KOHTAaKT C
obpasiom. Ecnu kpast 371eKTpo10B MOJBEPININCH 3PO3HUH, MX CIEIyeT BOCCTAHOBHUTH. VICTIbITaTeIbHOE
HanpsDKeHne BeIOMparoT u3 uaTepBana 100-600 B, xpaTtHOE 25, B CONMPOTHBICHUE PETYIUPYIOT TAKUM
00pa3oM, 4ToOBl TOK KOPOTKOTO 3aMbIKaHWsl ObUI B YCTAaHOBIICHHBIX mpejenax. [locie 3Toro karm
JJIEKTPOJIMTA HAHOCAT Ha MOBEPXHOCTh 00paslia J0 TeX Iop, MOKa HEe IMPOHM30MIET 3aMbIKaHUS B
pe3ysbrare 00pa3oBaHMsl TOKOIIPOBO/ISIIEI0 MOCTHKA WIIM 1TOKa He OyaeT HaHeceHo 50 Kariels.

3amblkaHue (GUKCHPYIOT B TOM ciydae, korma Tok 0,5 A wiam Oosblie TPOXOJUT IO
TOKOTIPOBOJISIIIEMY MOCTHUKY MEXAY 3JEKTpoJaMH Ha IOBEPXHOCTH oOpa3la He MeHee 2 C W,
CJIC/ZIOBATENIFHO, TPUBOAMT B JEHCTBHE 3aIMTHOE pelie, WIM eciau obOpasenm 3aropaercs 0e3
cpabaThIBaHuUS 3aLIUTHOTO peJie.

[Ipumeuanus

1 Ecnu Ha omHOM 00Opasue MpOBOASAT HECKOJIBKO HCIBITaHHH, HEOOXOIUMO MPHUHATH MEPHl K TOMY, YTOOBI
MeCTa HCIBITaHWH OBUIM DOCTaTOYHO YAAIEHBI APYT OT ApPYyra W HE 3arpsa3HsUIUCh OBl OpBI3raMH COCEIHUX
HUCIIBITAHUU.

2 Ecnu onopa HCIBITaTeNIbHOTO yCTPOHCTBA (CM. PHCYHOK 3) MeTalIMdecKas, OHa JOJDKHA OBITH BKIIIOUCHA B
UCHBITAaTCIbHYIO CXEMY I q)HKCﬁHI/II/I 3aMBbIKaHHs1, BBI3BAHHOT'O 3p03I/ICﬁ 06pa3ua.

3 Tak xak BO BPEMS UCHBITAHUS MOI'YT BBIACIATHECA AQOBUTHIC WM CWIBHO IMaXHYUIUE ra3bl, pPEKOMCHIAYCTCA
MPEAYCMOTPETh MEPhI TS UX 0E30MaCHOTO yIAICHHS.

5.2.5.2 OmpeneneHue CpaBHATENFHOTO HHIEKCA TPEKUHTOCTOMKOCTH

YcTaHaBIMBAIOT HAIIPSDKEHHE HAa BEIOPAHHOM YPOBHE M MPOBOJT HCIBITAHHE 10 TEX HOP, MTOKa HE
Oyzner HaneceHo 50 Kamens WM TIOKa HE MPOM30HAET 3aMbIKaHIS. [I0BTOPSIOT MCIIBITAHNE HA IPYTHX
ydacTkax Mpu 0oJiee BHICOKOM HAMPSKCHUHU IO TeX IOP, MOKa HEe OYJET YCTAHOBJICHO MaKCUMAalbHOE
HampspDKeHHe, MpU KOTOPOM HE MPOUCXOAUT 3akopaurmBaHus mpu S50 Kamisx Ha TSATH y4acTKax
ucnbitanus. YnciioBoit BennunHoit storo Hanpspkenus 0yner CUT, nanpumep CUT 425, npu ycnosuw,
YTO HANpsKeHHEe, CHUKEHHOE Ha 25 B, He BbI3bIBaeT 3akopaurBanus npu 100 Karisx npu UCOBITAHUU
HA IIATH HOBBIX yYacTKaX. HeKoTopble MaTepuallbl HE OTBEUYAIOT MOCIenHeMY TpeOoBaHmto. [l ATHX
MaTepHaliOB YCTAaHOBJIIEHO MaKCUMAaJbHOE HaNpsKEHUE, NMPU KOTOPOM KaXKIBIH U3 MATH y4YacTKOB
BeiiepkuBaeT 100 mwim Goiee Kamenb, W BEIHYWHY STOTO HANPSHKEHUS YKa3bIBAIOT JOMOIHUTEIBHO K
CUT, nanpumep CUT 425 (375).

ITpumeuanus

1 Ecnu cBoiicTBa MaTe€puajia HEU3BCCTHBI, HAYAJIbHOE HCIBITATEIIbHOEC HANPSHKCHUE NOJDKHO HAXOHUTHCHA B
cepeiHe UCTBITATeIbHOTO Auana3oHa, Hampumep 300 B. Hanpsbkenue moBbIIIaoT, ecinu oOpasel BhLACPKUBACT
50 kamenb, WM yMEHBIIAIOT, €CIM OOpasel] BBIXOAWT M3 CTpos 0 BosneicTBus 50 kamenb. M3meHeHne
HaANPsDKEHUSI TOJDKHO cOCTaBIATh 25 B nnm O61Th kpatHeiM 20. [Ipomecc mpogomKaroT 10 Tex Hop, moka He OyneT
YCTaHOBJICHO HAUBBICHICEC HAIIPSI?KEHUE, ITPU KOTOPOM IIATh 06pa3u03 BBIACPIKNUBAIOT 50 karensb.

2 Jlns OoNbIIMHCTBA MAaTepHAIOB HANpshHKEHHE, NMPH KOTOpoM oOpaser BblgepkuBaioT 50 kamenb 0e3
06pa3013aH1/191 IIPOBOAALICTO MOCTUKA, SIBJIACTCA ACUMIITOTUYECKOM (byHKL[I/Ieﬁ OT KOJIMYECTBA KaIllCJlb. I/ICHI)ITaHI/Ie,
NPOBOJMMOE IIPU HaNpsHKEHUH Ha 25 B HIKe MakCHMalbHOTO, IIPH KOTOPOM 00pasel BeiaepxkuBaeT 50 Kameib,
NpPeAHA3HAuYCHO Ul TMOATBEPXKICHHS ACHUMITOTHYECKOTO XOJAa 3TOH 3aBHCUMOCTH. UeM Ooible OTKIOHEHHE
HanpspKeHUs, oiTyuyeHHoe npH nageHnu 100 xanensb, TeM 0oJblie OTKIOHEHHE 3aBUCUMOCTH OT ACUMIITOTHL.

3 Ilpu ucmpITaHUSAX C OOJBLIIMMH HANMPSKCHUSAMH, KOTAAa KOJUYECTBO Kamedb MpeBbimaeT 50, Moxer
TIPOMCXOINTH 3aMbIKaHNe (KOTOPOE MOKA3bIBAET 3aLIUTHOE Pelie), HO HE B Pe3ybTaTe MPOBOISAIINX MOCTUKOB, KaK
yka3aHo B 3.3, a B pe3yibTaTe HAaKOIUICHHS pacTBOpa M 3arps3HEHMH B KaHAaBKaX WIM YIyONeHHSIX Ha
HOBEPXHOCTHU. B srom Cliy4a€ IPOBOJSAT HOBBLIC HCIIBITAHHSA WM YKa3blBalOT B IMPOTOKOJIC HCHBITaHHﬁ, 4qTo
HEBO3MOKHO IIOJIYYHUTh HOPMAJIbHBIE PE3YJIbTAThI HCIBITAHUM.

5.2.5.3 KoHTposbHOE UCTIBITAaHUE HA TPEKUHTOCTOMKOCTH

Korpma cranmapTel Ha TEXHHUYCCKHE TpeOOBaHHS K MaTepuaiaM, Ha 3JCKTPOOOOpPYIOBAHUC WIIH
JIpyrue CTaHJIapThl YCTAHABIMBAIOT TOJIBKO KOHTPOJIbHOE UCIBITAHUE, €T0 IPOBOISIT B COOTBETCTBUU C
5.2.5.1, HO TpUM OAHOM 3a/JIaHHOM HampsbkeHuH. TpeOyemoe KoluuecTBO 00pasloB JOJHKHO
BeIepkuBaTh 50 mm 100 xanens 0e3 3akopayrBaHusl.

Pexkomennmyercs mate 00pa3noB. MeHbIee KOJIMIECTBO 00Pa3I0B OrOBAPHBAIOT B OCOOBIX CIyYasX.

[IpeanodyTuTensHBIMUA UCTIBITATENILHBIMU HANpPsDKEHUsIMU siBisitoTest 175, 250, 300, 375, 500 unu
600 B. 1t KUT pexomeHayeTCs COKpaIieHHOe 0003HaYCHNE.



5.2.5.4 Omnpenenenue 3po3uu

O0pa3upl, He UMEIOLIE TOKOPOBOASAIINX MOCTUKOB, OUMIIAIOT OT 3arps3HEHUI WIIN MPHIMIIINX
MIPOYKTOB paclaja ¥ IOMEUIaloT Ha IUIACTHHKY IIyOMHOMepa. MakcuMallbHyI0 TIyOWHY SpO3uH
Kaxaoro oOpasna u3MepsioT ¢ mnorpemHocteio 0,1 MM ¢ moMompro Imyma adamerpoM 1 MM ¢
3aKpYIJICHHBIM KOHIIOM. B TNPOTOKON HWCHBITaHWH 3alMCHIBAIOT MaKCHMajbHOE 3HAUCHUE IISATH
M3MEpEHU.

Ecnu ucnsITaHust IPOBOASAT COTIIAcHO 5.2.5.2, 3p0o3nio M3MEPSIOT Ha MATH 00pasiax, HCIBITAHHBIX
1o/, HatnpsbKeHneM, cooTBeTcTByromuM CUT.

Ecnmu ucnbITaHus IpOBOJST B COOTBETCTBHHU ¢ 5.2.5.3, 3po3uro m3MepsIoT Ha oOpasiax, KOTOphIe
BBIJICpKMBAIOT 50 Karens Npy 3alaHHOM HallpsDKEHUH.

Marepunast OTHOCHTCSI K OZHON U3 TPYIII IO TPEKUHIOCTOMKOCTH, €CIN TPH 3aJaHHOM HaIPSHKCHUH
nocie noaayn 50 Kamenb JIEKTPOJIUTA BO BCEX IMATH TOYKAaX MCIBITYEMBIX 00pas3loB He oOpasyercs
TPEKUHT, PUBOSIINI K BOSHUKHOBEHHIO KOPOTKOTO 3aMbIKaHHMsI, ¥ TITyOMHA SPO3UHU HE MPEBbIIaeT 2
MM.

Martepuai, He BelJiepKaBIINM ucbITaHui ipu 175 B, cnenyeT cuntaTh HETPEKUHIOCTONKUM.

ITo pe3ynbpTaTaM UCHBITAaHUH yCTAHABIUBAIOT IPYIITY JIEKTPOU30IALMOHHOTO MaTepHualia COriIacHo
Tabmmue 1.

5.2.6 [IpoToKoJ uCHBITAHUHI

[TpoToxon uctipITaHKi TOIKEH COAep KaTh CIEeIYIONIyI0 HHPOpMALHIO:

1) ormcanwme NCIBITYEeMOTO 00pasia;

2) TommuHy 00pasna;

3) xapakTep MOBEPXHOCTH:

- MojJBeprajach JM HCIBITAaHHIO IIOBEPXHOCTh OOpasma paHee, HUIM(OBAIACh U HCIBITYeMas
TIOBEPXHOCTH;

- SBJISIETCSI 1M TIOBEPXHOCTb JTAKUPOBAHHOM;

- UMEeT JIM ITOBEPXHOCTh I[apalyHEI;

4) METOIMKHN KOHIUITMOHUPOBAHMS U OUHUCTKH;

5) MeTa 3JeKTpojia, eClIM HCIIONb3yeTcs He IUIaTHHA;

6) 3arpsA3HAIONIMN PacTBOP, €CIIN HE UCTIONb3yeTcs pacTBop A uiu B;

7) CpaBHUTEIHHBIN HHICKC TPEKHHIOCTONKOCTH:

- Harrpumep, "CUT 400", "CUT 400M" unu "CUT 400 (350)", rmybuna sposuu, Hanpumep, "CUT
275-1,2", "CUT 275M-1,2" nim "CUT 275 (200)-1,2";

8) KOHTPOJIBHBII HH/IEKC TPEKNHIOCTONKOCTH:

- BBIZCPKUBAET 0Opa3el WCHBITAHHE WM BBIXOJUT W3 CTPOS NPH 3aJaHHOM HaNpsDKCHHH,
Hanpumep, "BeinepxuBaet npu KUT 175" unm "Beixogut u3 crpos npu KUT 175M";

- BBIIEP)KMBACT 00pa3el] MCTBITAHUE HIM BBIXOJUT U3 CTPOSl NMPH 33AaHHON NIyOMHE 3pO3uH U
33/IaHHOM HaIpsDKeHWH, Hampumep, "BoiaepxkuBaeT mpu KUT 250-0,8" umau "BBIXOOUT U3 CTPOS TpHU
KHUT 250M-0,8";

9) ecau mepeyucieHus 7, 8§ HE MOI'YT ObITh 3allOJIHEHBI BCJICACTBHE BO3rOpaHHs oOpasiia, 3TO
O0TMEYaIOT B IPOTOKOJIE UCIIBITAHUH.

5.3 UcnpiTanue Ha BO3JIEWCTBUE BIAKHOCTH BO3IyXa

5.3.1 HcnblTaHus pyAHWUYHOTO 3JIEKTPOOOOPYINOBaHMS Ha BO3JCHCTBHE BIAKHOCTH BO3JyXa
npoBoaaT 1o 'OCT 15963 kak aist 35eKTpooOOpyAOBaHUs, TPEIHa3HAYEHHOTO sl padoOTHl MpH
OTHOCHUTENBHON BJIAXKHOCTH W TeMIeparype, yka3aHHbIX B 4.1, ¢ y4eTOM M3MEHEHHWIl M JOIOIHEHUH,
U3T0XKEHHBIX B 5.3 HACTOAIIETO CTaHAapTa.

5.3.2 BayTpeHHHH 00BEM WCIBITATCNIFHON KaMephl JOIDKCH OOCCIeYnBaTh BO3MOKHOCTD
MIPOBEJCHUS OJHOBPEMEHHBIX MCIIBITAHUH 00pa3IoB JIEKTPOOOOPYAOBAHUS B KOJHMUECTBE, YKa3aHHOM
B 5.3.6.

5.3.3 CxopocTh BO3AYITHOTO ITOTOKA B KaMepe T0JKHA COCTaBIATh (4,5+0,5) m/c.

ITo cormacoBaHWIO ¢ HCHBITATENBbHON OPraHU3alMEH JOIMYCKAaeTCsl NMPOBOIAWTH WCHBITAHUS IIPU
CKOPOCTH BO3/YIIIHOTO ITIOTOKA B KaMepe, OTIMYHOM OT IIPUBEICHHOM.

5.3.4 BBoaHbIe yCTPOUCTBA B KaMepe AOJDKHBI 00CCIICUHBATH:

a) BKJIFOUCHHE AJICKTPUIECKON HAarpy3KHu Ha 000pyA0BaHuUE;

0) MCIBITAHUE U3OJISILIUH AIIEKTPOOOOPYAOBAHUS ITOBBIIICHHBIM HAIPSDKECHUEM;

B) M3MEpPEHHE CONPOTHBIICHHS H30JIALUM MEXIy (a3aMu, a TaKKe MEXIY CHIOBBIMU LEISIMU U
KOPIYCOM HCIBITYEMOTO 3JIEKTPO00OpY I0BaHHUS.

5.3.5 Cxema 1ns M3MEpEeHHUs] CONPOTHBICHUS H3OJSIIUHU JIOJDKHA 00ECHeYrBaTh BO3MOKHOCTH
MU3MEPECHUSI CONPOTUBIICHHUS H3OJSIIIMK HCIBITYEMOTO 3JIEKTPOOOOPYIOBAHHS IIOCTOSHHOMY TOKY,
HaJIOKEHHOMY Ha niepeMeHHBIA. Kitace mprbopoB, HCTIONIb3yeMBIX U1l I3MEPEHHST HAaIIPSHKEHUS U TOKa,
JOJDKEH OBITh He HIDKE: TI0 IEpEMEHHOMY TOKY - 4,0; IO IOCTOSIHHOMY - 2,5.



ConpoTHBICHUE H30JALUHN 3JIEKTPOOOOPYNOBaHHs, KaK NpPaBHIO, JODKHO OBITh H3MEPEHO
MOCTOSIHHBIM TOKOM, HAJIOKCHHBIM Ha MepeMeHHbIN. [lepeMeHHOe HanpsKeHUE JO0DKHO OBITh PaBHO
(ha3zHOMY HATPSHKCHUIO CETH, a MIOCTOSHHOE - MAKCUMAJIbHOMY ONCPATHBHOMY HAIPSHKCHHUIO ariapara
(pene yTedkw), KOHTPOJHMPYIOMIETO YPOBEHb COIPOTHUBICHUS CETCH, Ml pabOThl B KOTOPBIX
MpeIHa3HAYCHO HCIBITYeMOE JJIEKTpooOopyaoBanue. [IpuMepHas cxeMa U3MEPECHHUS CONPOTUBICHUS
MIpUBEICHA HAa PHCYHKE 5.
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D1-D4 - muonsr; Tpl, Tp2 - aBroTpanchopmatopsr; Tp3, Tp4 - pasmenurensHbIe TpaHCHOPMATOPHI;
[p1, Ip2 - mpenoxpanurenm; Q1, Q2 - tym6nepsr; C1-C5 u C7 - OymakHbIe KOHACHCATOPHI
(punbrpser); C6 - KoHAeHcaTop AnekTpoiuTHueckuii (Gunbtp); L1, L2 - npoccenu (huibTpsl);
R1, R2 - BHyTpenuee conporusieHne BoasT™MeTpa; Ul, U2 - m3mepuTensHBIC BHIBOIBI

PucyHnok 5 - [IpuniunuanbsHas cxeMa U3MEPEHHs CONPOTUBIICHUS U30JIALIUU
3JIEKTPOOOOPYIOBAHUS 110 METOLY HAJIOKCHHS

[Tpn M3MepeHusIX CONPOTUBICHUS U30JSIIUK HCIBITYEMOTO 3JIEKTPOOOOPYAOBaHHUS JOJDKHBI OBITH
obecrieueHbl HajJIeKallie Mephl 10 3allUTe OT YTeYeK Ha BBOJAX KaMephl M MCIBITYEMOTO W3IEIHs
(3KpaHMpOBKa, CHELWATbHbIE METOABI M3MEpeHWH u T.1.). Jlomyckaercss NpOBOAWTH H3MEpEHHE
CONPOTHBIICHUS M30JISILUK JPYTHMH METOJaMH, IPH 3TOM JIOJDKHO OBITh IOATBEPIKICHO COOTBETCTBHE
M3MEpSIEMBIX BEIMYMH (KPOME W3MEPEHHBIX METaoMMETPOM) CO 3HAUCHHSMH, IOJyYSHHBIMU
PEKOMEHYEMBIM METOAOM HAJIOKEHHS.

5.3.6 [Ins ncnpiTaHnit OTOMPAIOT HE MEHEEe TpexX 00pa3IoB U3IEIHI JaHHOTO THIIA M3 YHCIIA eIle He
ObIBIIMX B OKCIUTyaTtamud. [l dJieKTpoaBUraTesied M ammapatoB, ONM3KHX MO rabapuraMm H
UCIIONHEHUIO, M3TOTOBISIEMBIX OJHHM M TEM XK€ MpeANpHATHEM, [0 OIHOH TEXHOJOTHH H C
OJMHAKOBOM KOHCTPYKLMEH HW30JIALMH, HCIBITaHUS MOTYT OBITh IPOBEICHBI TOJIBKO Ha OJHOM W3
TUoucnoiaHeHui. IIpu 3ToM HEo0XOAMMO TaKKe YYWTHIBATH PEXUM PAaOOTHl B COOTBETCTBHH CO
CTaHAApTaMU Ha M3ACIUS KOHKPETHBIX THIIOB. Pe3ysbTaThl MCHBITAHMM PACIPOCTPAHAIOT U Ha
AHAJIOT'MYHbIC TUIIOUCIIOJITHCHU .

le/l HEOOMBIINX CEpHAX U ONBITHBIX MAPTUAX IO COTJIACOBAHHIO C HUCIIBITAaTEIbHOM OpFaHHSaL{Heﬁ
JIOITYCKaeTCs! MPOBOJMNTH UCIIBITAHHS Ha MEHBIIIEM KOJIMYECTBE 00pa3IoB.

KpynHorabapuTHble H3/1e/usi, KOTOPBIE HE MOTYT OBITh UCIIBITAHBI B COOPaHHOM BHJIE, AOITyCKACTCS
UCTIBITHIBATH 110 YaCTSIM WJIM UCTIBITBIBATH Y3JIbI M JIETIN B OTJENBHOCTH. TpeOOBaHMS K MPOBEICHHIO
UCIIBITAHUN JIOJDKHBI OBITH COIVIACOBAHBI B KAKAOM KOHKPETHOM CIly4ae C HCIIBITAaTeIbHON
opraHuzaunueii ¢ yuerom 5.3.1.

5.3.7 K ucHmbITaHUAM JOJDKHBI HPHHUMATHCS O0Opasmbl 3JIEKTPOOOOPYNOBAHUS, HPOIISAIINE
IPUEMOCIATOYHBIE HCIBITAHUA. MeNKhe HEHCHPABHOCTH MEXaHHYECKHX M JJIEKTPUYECKHX dYacTed
MOT'YT YCTPAHATHCS B IPOLIECCE MOHTAXa M3/EIINIl B HCIIBITATEIILHOM KaMepe.

5.3.8 JlomxHBI OBITH MPHUHATHI MEPHI MO OOECIEYEeHHI0 CBOOOTHOTO JOCTYIA IapOBO3AYIIHON
Cpelibl UCIBITATENbHOM KaMepbl BHYTPh OOOJIOYKH HCIIBITYEMOTO 3JIEKTpooOOpyAoBaHus 0e3
HapyIIeHus padoTococoOHOCTH 00pa3ia. Pexxum obecriedeHus: CBOOOIHOTO TOCTYIa MapOBO3 Ly ITHON



cpeabl BO BHYTPb 000JIOYKH (YBEJIMUYEHHE 3a30pOB JI0 HE MeHee 3 MM Ha (aHIax, OTKpbIBaHHE
KpBIILIEK, CBEpJICHHE OTBEPCTHH B 00OJOYKE IUAMETPOM He MeHee 12 MM, JIMTENbHOCTh M T.II.)
JIOJDKEH YCTaHABIIMBATHCS B CTaHIAPTaX MIM TEXHUYECKUX YCIOBUSIX HA M3/IEJINSI KOHKPETHBIX BUIOB.

Hacrosimue TtpeGoBaHMsS He pacnpoCTPaHSIOTCS Ha pyIHUYHbIE IEPEHOCHBIE TNPHOOPHI H
yCTpOMCTBa HHIUBHIYJILHOTO ITOJIb30BAHMsI, KOTOPBIE HE JIOJDKHBI BCKPBIBATHCS B IIAXTE.

5.3.9 Bunapl 3amuThl, KOTOpPBIE MOTYT MEIIATh MPOBEACHHUIO WCIBITAHUH (TEIJIOBas, OT yTEUCK W
T.IL.), JOJDKHBI OBITH OTKITIOYEHBI.

5.3.10 Ilepen ycTaHOBKOW B HCIBITATENBHYIO Kamepy oOpasell BBIACPKHUBAIOT B HOPMAaJIbHBIX
yenosmsix 1o 'OCT 15150 He meHee cyToOK.

5.3.11 U3nmenus DOMKHBI YCTaHABIMBATHCS B KaMepe Ha IOJCTaBKaX M3 BBICOKOKAYECTBEHHOTO
W30JIIIUOHHOTO ~ Marepwaia (Hampumep, (rToporuiacta, OpPraHMYEeCKOTO CTeKiIa W T.II.),
00ecTieynBarOIINX UX W30JIAIUIO OT KOPITyca KaMephl U APYT OT JIpyTa.

5.3.12 HcnpiTyeMoe u3zienue yCTaHaBIMBaIOT B KaMepe TAaKUM 00pa3oM, 4TOOBI OTKPBITBIE KPBIIIKH
00pasloB WM OTBEPCTHS B 00O0JIOYKAX HAaXOAWIMCh Ha CTOPOHE, IPOTHUBOIIOJIOXHOW HANpPaBICHHUIO
JIBUKEHUIO BO3yIITHOTO TOTOKA.

5.3.13 UcnelTyemble H31eMUsl 3aKpeIUIIIOT B Kamepe BO H30eKaHUE CaMOIPOU3BOJIBHOTO
NepeMeIIeHNs X TpH paboTe (BKIIIOUEHNE HArPY3KU, PEBEPCUPOBAHUE U T.IL.).

5.3.14 HenocpeACTBEHHO TOCIE€ YCTAaHOBKM WU3JAENUI B KaMmepy NpPOBOJST HCIBITAaHHUE
JJEKTPUYECKOM TMPOYHOCTH UX M30SALMM MOBBIIIEHHBIM HANpPSDKEHHEM B COOTBETCTBUU €
HOPMAaTUBHOM TOKyMEHTaLUEN Ha U3/IETIHE.

Ecnu MeToapl MCHBITAHUS MOBBIILICHHBIM HANpPSDKEHUEM IT0CIIE YCTAaHOBKH 3JIEKTPOOOOpYIOBAHHMS
nepen caadeld B 3KCIUTyaTallMio HE yKa3aHBl, TO HCIBITATEIbHOE HANpsDKEHHWE CHIpKaroT Ha 50% mo
CPaBHEHUIO C HOPMHPYEMBIMH CTAHIApTaMU JUIs U3/1eJIUil B COOPaHHOM BHIIE.

Jlonmyckaercsi u3BIeKaTh 0Opaslbl M3 KaMephl Ha BpeMs, HEOOXOIUMOE MJsI IPOBEPKH
3JIEKTPUUECKOM POUYHOCTH.

5.3.15 UcnelTanusg amnmapaToB VYIOPAaBICHUS U PACHpeleNCHUS SJIEKTPHUECKOW SHEepruu
HanpsbkeHueM o 1140 B

5.3.15.1 HcnpITanus IpoOBOAST HO JIUTEIHLHOMY PEXKIMY.

AnmapaTel yOpaBIeHUST U paCHpefeNeHHs] d3JIeKTPUYEeCKOH 5SHEpPruM MAOJDKHBI IPOXOAUTH
HCIBITAaHUA C pasrepMmerusaiueil B coorserctBuu ¢ 5.3.8, 5.3.15.2, 5.3.15.3. IIpu 3toMm nomyckaercs
KpaTKoBpeMeHHoe, He Ooiiee 10 MUH, HApYIIEHHE HUCIBITATEILHOTO PEeXKUMA.

5.3.15.2 Anmapatsl ynpaBleHHs, UMEIOLINE JIEKTPUYECKYH0 OYIy Ha CHIOBBIX KOHTAKTaX IpH
HOpMaibHOW paboTe (TIycKaTeNnW, CTAaHIWU YNPABICHUs), NOJDKHBI HPOXOIWTH HCIBITAHHS TIPH
KOMMYTAallii HAarpy3kd. PeXuM KOMMYyTallMM yCTaHABIMBAC€TCS B CTAHAAPTAX WIM TEXHUYECKHX
YCIIOBUSIX HA UCHBITAHUSI KOHKPETHBIX BUIOB.

5.3.15.3 AmnmapaTel YUpaBICHHS W pAaCIpeleNieHHs] SJICKTPHUECKOW SHEprud, He HMEIOIIHe
JIEKTPUYECKOH YT Ha CHJIOBBIX KOHTAKTaX IPH HOPMAJIBHOW paboTe (Oe31yroBble, OECKOHTAKTHBIC,
BaKyyMHblE ¥ T.I.), a TaKkKe ammapaTbl C pY4HbIM YIpPaBI€HHEM (aBTOMAaTHYeCKHE U
HEaBTOMATHYECKUE BBIKIIFOYATEIH, KOHTPOJUIEPHI, KHOIIOUHBIE ITOCTHI YIPABICHHUS U T.II.) UCTIBITBIBAIOT
0e3 Harpy3ku. OTH ammaparbl JODKHBI IPOXOJUTH HCTBITaHWE Ha (DYHKUHMOHHPOBAHHE COTJIACHO
I'OCT 16962.1. Pexxum paboThl yKa3aHHBIX allapaToB IPU HUCIBITAHUM Ha (PYHKIMOHUpPOBaHHE
JIOJDKEH MPUBOJUTHCS B CTAHAAPTAX UM TEXHUYECKUX YCIOBUAX Ha M3/€IHs KOHKPETHBIX BUIOB.

5.3.15.4 Ha 21 cyr ucnblTaHuil KaMepy HEpEBOJAT Ha MOCTOSHHBIN KIMMATHUECKUI pPEexHUM:
temriepatypa (35+2) °C, oTHOcHTeNbHAs BIaXKHOCTh 92-98%. DTOT peXknM NOJIEP)KUBAIOT B TCUCHHUE
CYTOK.

3a MUHUMAJBbHBIH YPOBEHb CONPOTHBICHHUS M3OJSIMHU allapara NMPUHUMAIOT CPEAHEe 3HAuCHHE
AKTHBHOTO COTPOTHBIICHNUS, N3MEPEHHOE 32 MOCIEAHUE 16 9 HCIBITAHUH.

5.3.15.5 U3mepeHue conpoOTUBIICHUSI M30JSLUMHU annaparoB Ha 1-20 CyT MCHBITAHUNA MPOBOIAT HE
peke OTHOTO pa3a B CyTKH, Ha 21 cyT - uepe3 2 4. V3MepeHne COMPOTHBICHHUS W3O TIPOBOISAT
HETIOCPE/ICTBEHHO Nepe BKIIOUCHNEM 000TpeBa KaMepBhl.

5.3.15.6 Iloce neMOHTHPOBAHUS W U3BJICUCHH amliapaTta u3 KaMephl IPOBOISAT BHEIIHUN OCMOTP
BCEX OCHOBHBIX Y3JIOB U JIeTalleil KaKI0ro anmapara.

5.3.15.7 Anmapar 1aHHOTO THIAa CUMTAIOT BBHIACPXKABIIUM HCTIBITAHUS HA BO3JIEHCTBHE BIAXKHOCTH
BO3/yXa IPU YCIOBUH, €CIIU:

a) Bce 00pas3Ilbl ammapara OCTAIUCh Pa0OTOCHOCOOHBIMU (HE BO3HHKAIO KOPOTKOTO 3aMBIKAHHS
MEX]Ty CHJIOBBIMU LIETISIMH, a TAKXKE MEXAY CUIOBBIMHU IIETIIMU M KOPITyCOM H T.I1.);

0) MUHMMAJIBHBI YPOBEHb CONPOTHBICHUS W3OJLSIIMU CHJIOBBIX LENEH OTHOCHUTENBHO KOpITyca
anmapara He cHuswics Hike 300 kOwm, quist craniuii ynpasiesus - 350 kOM Ha KaXblil KOHTAKTOP;

B) HE OTMEUCHO PACTpPEeCKHUBaHUE (MOSBICHHE MEIKUX W TIIYOOKHX BOJIOCSHBIX TpPEIIWMH) WIN
pa3MsIr4eHHe JIaKOKPACOYHBIX MMOKPHITHH M IUNTACTMACC M30JIALMOHHBIX JIeTanei.



5.3.16 UcnelTaHus aCHHXPOHHBIX DJIEKTPOABUIaTeled C KOPOTKO3aMKHYTBIM — POTOPOM
HanpsbkeHueM o 1140 B

5.3.16.1 Ilepen momerieHHEeM B KaMepy JJICKTPOJBHraresicii B MX OOMOTKHM yCTaHABJIMBAIOT HE
MEHee YeThIpeX TepMonap B Haubojee HarpeBacMbIX TOYKaxX MO JaHHBIM TEMIIEPAaTypHOTO OIS
OOMOTKH 3JIeKTpoABHraTelns. TepMomapbl HakIaAbIBalOT Ha W3OJSILUIO M HAAEKHO H3OJHPYIOT OT
KOpIyca JJICKTPOABHTATENs TaK, YTOOBl HANMYME HMX HE OTPAXaJOCh Ha PE3yNbTaTax HCIBITAHUN
M30JIIIMY TIOBBIIICHHBIM HaNpsDKEHUEM B cOOTBETCTBUM C 5.3.14. JlomyckaeTcs MPOBOJUTH KOHTPOJIb
TEMITEpaTypbl APYTUMHU METOIAMH.

5.3.16.2 HcnpITaHus TPOBOIAT MO YCKOPEHHOMY PEKUAMY.

5.3.16.3 IIpu UCTIBITAHUSAX TPOBOIAT U3MEPEHUS COIIPOTHBICHHUS W30JIIIUN TOKOBEIYIINX YacTeH
OTHOCHTEJIFHO KOpITyca U MeXAay (azamMu. 3aMepbl CONMPOTHUBICHUS U30JIALUN IIPOBOIAT HE PEXE YEM
yepe3 2 4 Ha 9 u 12 CyT HCIIBITAaHUH U HE peXe YeM OJIMH pa3 3a IIUKJI - B OCTAJIIEHOE BPEeMSI.

5.3.16.4 Ha 9 cyT ucnbiTaHMi KaMepy NMEpeBOAST Ha MOCTOSHHBIM KIMMATHYECKUN peXuM Ipu
temriepatype (35+2) °C n OTHOCHTENFHOHN BIaXHOCTH BO3ayXa 92-98%. DTOT pexuM MoepKUBAIOT
B TEUEHHE CYTOK.

5.3.16.5 Ha 10 cyTr ucnbelTaHMif TeIJIOBJIarokamepy MHEpeBOAAT B KIMMATHUECKUIl peXHUM B
COOTBETCTBUHM C 5.3.16.2 U BBIAEPIKUBAIOT TAKOM PEKUM B TEUEHUE CYTOK.

5.3.16.6 Ha 10 cyT ucnslTaHuii B T€YEHUE TOCIETHUX 6 U MPOBOIAT IPOBEPKY IEKTPOJBUTATENEH
Ha QyHKIHOHUpOBaHUE (MTPY HOMUHAIBHBIX HANIPSHKEHUH U Harpyske). JlomyckaeTcs npoBeeHue 3THX
WCTIBITAaHUH BHE KaMmepsl He Oosmee uem depe3 30 MHH TOCIE H3BICUCHUS SJICKTPOABUTATENS W3
KaMepHl.

[Ipn uctibITaHMsAX B KaMepe BMECTO NMPOBEPKH Ha (DYHKIIMOHUPOBAHNE NIPH HOMHUHAIBHON HArpy3Ke
JIOIYCKAaeTCsl MPOBOJUTH MPOBEPKY B PEXKHUME PEBEPCUPOBAHUSI MM TEPUOJUYECKUX ITyCKOB H
OCTaHOBOK (€CJIM PEBEPCHPOBAHME HE JOMYCKAeTCsi B COOTBETCTBMM CO CTaHAApTOM Ha
JJIEKTPOJBUTaTeNIM  WCMBITYEMOrO THIA). PEXUMBI pEBEpCHPOBAaHMSA U IICKOB  JJOJDKHBI
COOTBETCTBOBaTh HamOoliee TSHKEIOMY pPEXHMY paboThl, IMPEAYCMOTPEHHOMY CTaHAApTaMH Ha
QNIEKTPOJBUraTeIM JaHHOTO THma. YacToTa peBepcUpOBaHUS JOJDKHA OBITh  TakoM, YTOOBI
obecrieunBalICs MOAbEM TEMIIEPaTypbl OOMOTOK 3JIEKTPOJBUTATEICH 10 MAaKCUMAJILHO JIOMyCTHMOW B
TeyeHue He Oornee 45 MHH. 32 MAKCUMAJFHO JOMYCTUMYIO MIPUHUMAIOT TeMIepaTypy, kotopas Ha 10%
BBIIIIE ATUTEIBHO JOMyCTUMOM ISl M30JSIIMU IaHHOTO Kiacca HarpeBocToiikocT. Korga temneparypa
OOMOTOK JIOCTHraeT MaKCHMaJIbHO JIOIyCTUMOM, 9JIEKTPOJBUraTelb NEPEeKIIoYaloT Ha padoTy
Bxonoctyto. ITocie oxnaxaenust oOMoTok Ha 30% OT MakCHMAaJIbHO JOIYCTUMOM TEMIIEpaTyphl ero
BHOBB IIEPEBOISIT HA PEKUM PEBEPCUPOBAHNS.

Ilepen  wucnbiTanmeM  Ha  (QYHKIMOHMPOBAaHWE  3aMEPSIIOT  CONPOTHBICHHE  H3OJIALUH
3JIEKTPOABUTATENEH.

5.3.16.7 Tlocme wucmplTaHuii Ha (QYHKIIMOHUPOBAHHE W3MEPSIOT CONPOTHUBICHUE W3OJSIHH
anekTpoaBuraresisi. Eciou  ucnblTaHus Ha  (QYHKIMOHMPOBAaHUE MPOBOAWINCH BHE KaMepsbl,
JIEKTPOJBUTraTENIM CHOBA MIOMELIAIOT B KaMepy. Kamepy nepeBosT Ha MOCTOSHHBIM KIMMaTH4YeCKUH
pexxuMm mpu Temneparype (35+2) °C U OTHOCHTENBbHOH BiIakHOCTH Bo3ayxa (97+3)%. DtoT pexum
BBIIEP)KUBAIOT B TEUEHUE 2 CYT.

3a MHHMMAaNbHBIH YPOBEHb CONPOTHUBIICHHUS H3OJALMM ABUraTelsl MPUHUMAIOT MEHBIIEEe U3 ABYX
YCPEOHEHHBIX 3HAYCHUH CONPOTHBIEHHS OO U Tocie (YyHKUMOHHPOBAHMS, H3MEPEHHOTO
COOTBETCTBEHHO Ha 9 u 12 cyT.

5.3.16.8 DnexrpoaBUraTenb JaHHOTO TUIA CUUTAIOT BBIIEPXKABIIUM MCIBITAHHE HA BO3ACHCTBUE
BIIQJKHOTO TeIJIa IPY yCIOBHU, €CIH:

a) Bce 00pa3IIbl IEKTPOABUraTENS BBIJCPKAIN TPOBEPKY Ha (QYHKIIMOHUPOBAHNE;

0) M30IIAIHA BCeX 00pa31ioB BRIJCPIKAJIAa HCIIBITAHKS OBBIIICHHBIM HANPSHKCHUEM;

B) HE NMPOMU30IIIO TOBPEXICHUSI MEKBUTKOBOH M30JILIMN OOMOTOK ITPH HCIBITAHUX;

r) HE TNPOM3OIUIO TOBPESKACHUS MPOXOAHBIX H30JIATOPOB (pacTpecKuBaHHE, KOpoOJIeHue,
00pa3zoBaHue TOKOPOBOSIINX MOCTHKOB Ha TIOBEPXHOCTH H IIp.);

) HE OTMEYECHO pacTpecKHBaHHE (TIOSBICHHUE MEIKHX WIH TIIyOOKHUX BOJIOCSHBIX TPEIIWH) FUTH
pa3MsAryeHue JTaKOKPaCOUHBIX MMOKPHITHH H IITACTMACC U3OJISAIHOHHBIX JeTanei;

€) MUHUMAJBHBII ypOBEHb CONPOTHUBIICHHUS H30JIALMU CHIOBBIX IIENEHl OTHOCHTENBHO KOpITyca
AJIEKTPOABHUraTelsi He cHU3MICA Hke 0,5 MOM jyis koMOaiHOBBIX M KOHBEWEpHBIX U 1,0 MOM - st
JNEeKTPOABUraTeNie OCTaJbHBIX THUMOB. MMHUMAIBHBIH ypOBEHb CONPOTHUBICHUS M30JISILIUU
OTIPENENSIIOT KaK CpeHee apu(MEeTHYecKoe 3HaYeHUE CONPOTHBIICHUS M30JIIMU 3a mocienHue 16
HU3MEpEHUuH.

5.3.17 UcnplTanus U3ASIAN MTaXTHOH aBTOMAaTHKH

5.3.17.1 UcnblTanus OPOBOAAT IO IUTUTENEHOMY pPEXHMY C pasrepMmeru3anueil 000JoYkH B
COOTBETCTBHUH € 5.3.8.



5.3.17.2 HcnbiTanne Ha (GYHKIHMOHUPOBAHUE MPOBOJAST NP HOMUHAJIBHOW HArpy3ke, yKa3aHHOH B
cra"faprax (TY) Ha u3nenus KOHKPETHOTO BUJA.

5.3.17.3 MuHUMaNbHBIA YPOBEHb COIPOTUBIIEHHUS ONPECIISIOT B COOTBETCTBUU € 5.3.15.4.

5.3.17.4 U3penus cUUTAIOT BBIACPXKABIIMMY UCIBITAHUS HA BO3JCHCTBHE BIAXKHOCTU BO3AyXa IpHU
YCIIOBHH, €CIIH:

a) Bce 00pa3Ibl BRIZCPIKAIN NMPOBEPKY Ha (PyHKIMOHMPOBAHHUE M OCTAINCH PAOOTOCTIOCOOHBIMH B
cooTBeTcTBHH co ctangapTamu (TY) Ha u3aenus KOHKPETHOTO BU/IA;

0) pacTpecKMBaHNE WIN pa3MsTrdeHHE JIAKOKPACOYHbIX MOKPHITHH cooTBeTcTBYeT 'OCT 15963;

B) OJIEMEHTHl CXEMBl, TaJIbBAaHWYECKH CBS3aHHbIE C CHJIOBOM Yy4YacTKOBOM CETHIO, HMEIOT
COTIPOTHUBIICHNE W30JIAIIUN OTHOCUTENBHO Kopiryca He MeHee 300 kKOm.

5.3.18 Menkue HEUCIPABHOCTH HCIBITYEMBIX W3IENUi (HapyIlIeHHe MOHTaXKa, BBIXOA H3 CTPOS
CHTHAJIBHBIX JIaMII W T.I.) MOTYT YCTpaHATbcs B Tporecce ucnbiTanuid. Ilpu ycTpaHeHnu
HEHCIIPaBHOCTEH PeXUM pabOThl TEIUIOKaMePbl He J0JKEH HapylIaThCs Ha JUTUTENbHOE BpeMs (Ooiee
yeM Ha 1-2 4).

5.3.19 Tlopsinok MpoBENEHUS UCTIBITAHUN PYTHUYHOTO 3JIEKTPOOOOPYIOBaHUS BCEX JIPYTUX BHJIOB
Ha BO3/ICHCTBUE BIAXXHOCTH BO3/1yXa JOJDKEH COOTBETCTBOBATH OOIIMM TIOJIOKEHUSIM 5.3.

5.3.20 Ilopsook MpOBEAEHUS HCHBITAHMN Ha BO3JACHCTBHE BIIAXKHOCTH BO3AyXa PYIHUYHBIX
TIEPEHOCHBIX PUOOPOB M YCTPOHCTB MHAWBUIYAJIBHOTO TTOJIB30BAHMS YCTAHABIMBAETCS B CTaHAAPTAX
WJIN TEXHUYECKHUX YCIIOBUX HA M3JIENUsI KOHKPETHBIX BUJIOB.

I[MPUJIOXXEHUE A
(cpaBoUHOE)

IIpumepnas xkiaccudukanusi 3JIEKTPON30ISIHOHHBIX MATEPHAJIOB

I'pynna HaumenoBanue, Mapka MaTepuana
MarepHana
a OnexTpokepamuka (hapdop, CTeaTuT, KOPIUESPHUT); CIFOA U CIIOASHBIC MaTepHalbl 0e3

OpPTaHUYECKUX CBS3YIOIINX; YIEKTPOU3OIAIHOHHBIC CTEKIIA (CUTAJUIBI, MAKAJICKC)

o Awmmunomtactsl Mapok MOB1, M®B2, MOB3 (K-78-51), MOE1 (J0O-2) mo 'OCT 9359;
npecc-MaTepranbsl Ha OCHOBEe kpemHmopranndeckux cmon [IKO-1-1-1 (K®-9), [IKO-1-
-3 (K®-10), TIKO-1-2-4 (KMC-9), IIKO-1-3-5 (KIDK-9), IIKO-1-3-11 (KMK-218),
[IKO-1-3-12  (KMK-218J1), IIKO-1-2-13 (IIK-9), IIKO-1-2-15 (TII-110PM);
acOorieMeHT, acOotekcronuT;, crekinorekcroautel CKM-9, CTKM; dropormacr-4;
kommanop M-5 DIII; mpecc-marepuabl Ha ocHOBe nouaGupHoi cmobsl [ICK-5PM

8 [Tpecc-marepuansl Ha ocHOBe nonuddupHbix cmoin (npemukcsl) [ICK-5, TICK-5H, I1CK-
OPMT, IICK-OPBMT, naBcaHoBsIii reruHakc JII'-20

2 IIpemukcer [ICK-5T, IICK-5HT; nommamun 610, nomuctupon nuctoBoi ABC-2020,
naponut [TIOH
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Pucynok b.15 Pucynok b.16

L - snextpuueckuii 3a30p; K - IyTh yTEUKH;
1 - MeTai; 2 - 5IeKTPOU30JSIITMOHHBIA MaTepHal; 3 - KJIeeBOe COeTUHEHHE



