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Texnomoruu HK

JNeKTPONCKPOBOI KOHTPO/1b CMN/IOLLUHOCTU

3AdLUNTHDbIX /IaKOKPACO4YHbIX I'IOI-(prTVIVI

PaccMoTpeHb! BOMTPOCH 3JIEKTPOMCKPOBOTO KOHTPOJIS CIUIONIHOCTY JTAKOKPACOYHBIX TIOKPBITUAN
MeTainueckux usnenui. [IpuBeneH aHanus3 OedeKTOB MOKPBITUM, CHUXAKWIIAX UX 3allUT-
HbIE CBOWCTBA U 060CHOBaHA BO3MOXXHOCTh MPUMEHEHUS 3JIeKTPOUCKPOBOTO MeToAa Hepaspy-
LIAIIEero KOHTPOJIS IJIs UX BbisBIeHUs. [laH 0630p 0TeYeCTBEHHBIX ¥ UMIIOPTHBIX 3JIEKTPOU-
CKPOBBIX Ae(eKTOCKOIIOB U MI0Ka3aHbl MPeUMYyLecTBa NpUb0poB, peanu3ynuuxX UMIYJTbCHBIN
MEeTOo[ KOHTPOJIS.

A.S. Musikhin!, V. A. Syasko!

High-Voltage Spark Testing of Protective
Refinish Coatings Continuity

Testing of protective refinish coatings (PRC) continuity for metal products and structures is rel-
evant for modern industry. The article gives a detailed analysis of technological and operation-
al PRC defects. Regulated by modern domestic and foreign regulatory documentation methods
for monitoring the continuity of dielectric coatings are considered. The possibility of applying
high-voltage spark testing to control protective refinish coatings continuity of metal products
without disrupting their properties is substantiated. Based on these studies, an interstate stan-
dard has been developed. The standard regulates the application of high-voltage spark testing
of protective refinish coatings continuity method and gives recommendations on the choice of
control voltage and the NDT procedure

Keywords: refinish coating, continuity, holiday detector
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NMPOYHYIO MAEHKY, NPENATCTBYIOLYIO XW-
MWYECKOMY B3auMMOJENCTBUIO MeTanna
W arpeccuBHoW cpeabl. OaHaKoO B Mpo-
Lecce HaHecenusa JIKI v akcnnyaTauuu
n34ennn Moryt BO3HUKaTb psjg AePeKTos,
CHUXaWMX 3PGEKTUBHOCTL 3alLMUThI.

Buabl aedekroB JIKN

Ocob6bii MHTEpEC NpeacTaBnsioT Aae-
deKTbl, yxyawawolme aHTUKOPPO3UOH-
Hble CBOWMCTBA MOKPbLITUS M Hapylwatolme
ero cnaowHoctb. [edeKTbl pasgenstor
Ha TEXHONOrMYecKue:

NnpoYne MexaHU4YeCcKne NoBpPeEXAEHUS.
OCHOBHbIMU  UCTOYHUKaMK aedeKToB
JIKM aBngaoTCS NA0OXo NOAroToBjiEHHas
NOBEPXHOCTb, HAPYLIEHUA TEXHONOMMKU Ha-
HeceHus U HeLoCTaTOK O6LWeN KynbTypbl
npou3BoAcTBa. Harnpumep, ecnu njaoxo
ob6paboTaTb U HE 06E3KUPUTbL METaNIU-
YECKyl0 NOBEPXHOCTb Nepes HaHeceHueMm
JIKM, TO HeusbexHO nosiBNeHWe Heno-
NYCTUMbIX YTOHEHUI (TOMILLMHE MOKPbLITUSA
h MeHblue AOMyCTUMOro 3Ha4YeHus hnon)
M HENpoKpacoB, Bbl3BaHHbIX HanuM4ymMem
OKa/lMHbl UK HE MONMHOCTbIO 06E3HMUPEH-
HOW NOBEPXHOCTLIO (pUC. 1).

! CONSTANTA Ltd, St. Petersburg, Russia; 9334343@gmail.com; musihinaleksei@mail.ru

Submitted 03.04.18
Accepted 15.06.18

CoTtpyaHukn 000 «KoHcTaHTa»,
CaHKkT-MeTepbypr

MYCUXUH
Anekceli CepreeBuy

VmxeHep

CACbKO

Bnagumnp
AnekcaHgpoBuY
TenepanbHBIN AVPEKTOD,
n0.T.H. [Ipodeccop kadenpsl
«[IpubopocTpoenue» Hatu-
OHAJIbHOT'0 MUHEpaNbHOr0
yHuBepcuTeTa «['OpHbIV».
Hay4Hble UHTEpechL:
KOHTPO/b GU3MKO-MeXa-
HUAYECKUX XapaKTepUCTUK
MUKPO- ¥ HAHOCTPYKTYPU-
POBaHHBIX MaTEpHaIoB

Boaayx, 3axBayeHHbI  MNOKPbITUEM
BO BPEMS €ro HaHeCeHuUs, Npu BbIXOAE MO-
YKeT 06pa30BbIBaTb NYCTOThbI, NOPbI U Kpa-
Tepsbl (pUc. 2).

B pesynbrate 4pe3MepHOro HaHe-
CEeHUA KpacKM Ha MOBEPXHOCTb BO3-
HUKAIOT MOTEKM, YTO MOMKET MPUBECTH
K paCTPeCcKMBaHUIO MOKPbITUS MNpWU Bbl-
CblxaHuWM. HaHeceHuWe HeOoCTaTO4YHOro
KOMIMYECTBa KpacKku NpuMBEAET K NOsiB-
JIEHUIO HEJONYCTUMbIX YTOHEHUN. Takxe
npu  WUCMoNb30BaHWMM HEKayeCTBEHHbIX
NOKPbITUM (banbCUDUKATOB) U HAPYLIEHUN
KYNbTYpbl MPOM3BOACTBA MOTYT yXyAlWaTbCs
cneunanbHble  MapameTpbl  MOKPbITUS,
HanpuMep 3NeKTpuMyeckass MPOYHOCTb
E, KoTopas MOXeT ObiTb MEHblle
[OMYCTUMOro 3Ha4YeHus Eﬂon (puc. 3).

B npouecce akcnayatauuu MOKpbITUE
noJBepraeTtcd MexaHW4YeCKUM BO3aen-
CTBMAM, B pes3yibTate KOTOpPbIX MOryT
BO3HWKaTb TPELWMHbl, CKOMbl M Mpoyune
MexaHU4YecKue MnoBpexaeHns (puc. 4).
ArpeccvBHas ans JIKM cpepa, BcTynas
BO B3auMMOLENCTBME C KOMIMOHEHTaMu
NKIM, ™MoxeT Bbi3blBaTb OTCManBaHue,
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fedopmaLimio, yxyaleHue cneuuanbHbIX
napameTpoB MOKPbLITHS.

Bce ynomsHytble aedeKTbl Hapywa-
0T CMJIOWHOCTb MOKPbITUS. BusyanbHas
OLEHKa CMIOLWHOCTU MOKPbITUS Ha 60Sib-
LOM MowWaAn MpaKTUYEeCKU HEBbIMOHM-
Ma, MO3TOMY MWCMOJb3YIOTCH Pa3nnyHble
meToabl HK cnnowHoctm JTIKIM.

MeToabl KOHTponsa cnnowHocTu JIKIM

PAaoom oTeyeCTBEHHbIX U 3apyBGemHblX
cTaHaapToB [3—6] pekoMeHayeTcs NpoBo-
OUTb KOHTpOAb cnnowHocty JIKI aneKkTtpo-

MeTanA

JINTUYECKMM METOAOM («METoA MOKpOM
ryéku», 3JIM) 1 3neKTPOUCKPOBbLIM METO-
JIOM (KOHTPO/Sib BbICOKMM HanpsiXeHuewm,
ANUM).

MpuHUMN  OENCTBMA  3NEKTPOAUTUYE-
CKOro metoga (puc. 5) ocHoBaH Ha BO3-
HWKHOBEHWW 3NEeKTPUYECKOro KOHTaKTa
B C/ly4ae HapyllEeHUs CNIOLWHOCTM NOKPbI-
TS MeXKAay rybKom 1 NpoBOASALLMM OCHOBa-
HMeM. KOHTaKT o6ecneynBaeTcs KUIAKUM
3NEKTPOSIMTOM C BbICOKMMM CMa4MBalo-
WMMKW CBOMCTBaAMMK, KOTOPbLIM MponuTaHa
ry6Ka, MPOHUKaIOLWMM K MPOBOASLLEMY OC-

AKI

OKaAnHa

B

Puc. 1. ledbeKTbl NOKPbLITUA: @, B — HEMPOKpPachl; 6 — HeaonycTuMoe YToHeHWe B 061aCTv NOBbILLEHHOM

LepoxoBaToCcTu

METaAA

danbcudukar

Puc. 3. ledbeKTbl NOKPbLITUA: @ — TPELLMHA; 6 — HEeAOMNYCTUMOE YTOHEHUE HEMPOKPALLEHHOM 061acTy;
B — WHOPOAHOE BKIOYeHWe; I — danbcuduKkat
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HOBaHMUIO Yepe3 AedPEKTbI MOKPbLITUS U Bbl-
3bIBalOLLMM NPOTEKAHWE TOKa | MO Lenu.

OcHOBHbIMM HepocTaTKamun 3JIM 9B-
naTCH:
® HM3Kas CKOPOCTb KOHTpONsi — Try6Ky

Haflo MOCTOSIHHO CMayuBaTb M MPOTU-

paTb MOBEPXHOCTb MOKPLITMS Nocne 06-

HapyXeHWsa Kaxaoro aedekra;
® HEYyyBCTBWUTENbHOCTb K AedeKTam Tuna

HEeoNyCTUMbIE YTOHEHUS U MHOPOAHbIE

BK/TIOYEHUS.

ONEeKTPOMCKPOBOM METO (pUC. 6) OCHO-
BaH Ha BO3HWKHOBEHMMU WCKPOBOMO MpPo-
609 gedeKkTHbIx y4actkoB JIKIM. Mpu atom
3NEKTPOA W 3aluliaeMbii 06BbEKT noa-
K/IOYEHbI K MOJIOCaM BbICOKOTO HanpsixKe-
HUs U HENocpeacTBEHHO Yepes rpyHT Uan
npv nomMouyM 3asemneHus. NpoTeKkatoLmm
npM MCKPOBOM MNpo6oe 3NEKTPUYECKUM
TOK | perncrpupyetcs NpubopoM, KOTOPbIN,
B CBOI o4epedb, MHOOPMUPYET MONb30-
BaTeNs 0 HanM4MK aedekTa NocpeacTBoOMm
3BYKOBOW M CBETOBOW CUrHanusauuu [8].
MeToz NO3BONSET BLISBUTb NPaKTUYECKM
BCE oOnucaHHble paHee aedektbl JIKI.
K npeumyuiectBamMm MeToaa MOXHO OTHe-
CTU BbICOKME CKOPOCTb KOHTPOJA U JOCTO-
BEPHOCTb Pe3y/nbTaToB.

Puc. 5. MpuHUMN AeiCTBUS 3NEKTPOSIUTUHECKOTO
meTtoaa HK

a 7

A

Puc. 6. dnekTtponckposoi metog HK: a — npuHumn
[evcTBUS; 6 — NpoBeAeHWEe KOHTPONS

B mupe HK. 2018. T. 21. N2 2



44

ELECTRICAL INSPECTION

Texunomnoruu HK

JencrylowmMmMn  ctaHgaptamm  [3-5]
pernaMeHTMpoBaHo npumMeHeHne 3UM
AN MOKPbITUMA  TonWMHON  h>500 MKM
n3JIM — ana h <500 mKkM. Ucnonb3oBaHne
3J/IM 06ycnoBEHO UCMONb30BAHUEM HU3-
Koro (o 100B) KOHTPONbLHOrO HanpsXKe-
HWUS, NPU KOTOPOM MOJSIHOCTbIO MCKIItOYa-
eTcsl BO3MOXHOCTb noBpexaeHua JIKI
nytém npo6os. OgHaKO OnbIT NOKa3bIBaET,
4YTO Ha npaktuke npu HK nokpbitui us-
[envin 60nbLLOW Nnowaan Uin NPOTAHKEH-
HOCTU MOBEPXHOCTM K JJIM nmpaKTU4ecKu
He npuberatoT B CUy ero Masnon Npon3Bo-
AMTENBHOCTU M TEXHOMOMMYECKMX TPYAHO-
CTEN NPUMEHEHMUS.

ONEeKTPOUCKPOBOMK KOHTPOJIb
3awuTtHbIX JIKN

BbINONHEHHbLIM 0630p MOKasasn, 4YTo
YKa3aHHble Bbllle OnaceHus B GOMbLUIMH-
CTBe c/ly4aeB He 060CHOBAaHbI, T. K. COBpe-
MeHHble JIKI Beaylwmx npoussoguTenen
(Tabn. 1) o6nagatoT 3/IEKTPUYECKON NPOY-
HOCTblO E, CylleCTBEHHO MNpeBbiWatowen
aHaNorMyHble XapaKTEPUCTUKU  BO3.y-
Xxa (AedeKTHbIX y4acTKOB MNOKpbITUs) [9].
Ha 3ToM OCHOBaHWU MOXHO nonaratb, 4To
ansa 6onbwwnHcTBa JIKM cywectByeT auna-
Na30H KOHTPOJbHbIX HAaNPsSXKEeHWn, B KO-
TOPOM BO3MOMHO MPOBO/JUTb 3/IEKTPO-
MCKPOBOMW KOHTpONb 6€3 HapylleHusa 3a-
LMTHBIX CBOMNCTB MOKPbITHS.

Tabn. 1. dneKkTpuyecKkas NPo4HOCTb AN pas-
nnYHbIX JTIKM [9]

MokpbiTHe E, KB/MM
MN-3M-177 (cepasn) 40
3M-49A 25
YN-2155 34
®droponnact ®-30r1 >20
®droponnact ®-4Mb 20
MNeHTannact A-2 35-40

KoHTponbHOe HanpsikeHne U and
3/IEKTPOMCKPOBOro MeTofa AO/MKHO Bbl-
Gupatbcst B Ananasone U, <U<U , rae
U, — MHWHAMasbHOE KOHTPO/IbHOE Ha-
npsixeHue, Unp — Npo6UBHOE HanpsiKe-
HWEe 3alLMTHOr0 NMOKPbITHS.

CornacHo [4] saBucumoctb U, , (h) ume-
et Bua U =0,104h*2 npn h<1mm, TOr-
na ansa 50 MKM <h <1 000 MKM MUHUMab-
HOE KOHTPOJIbHOE HaMnpsi*KEeHUsi COCTaBMUT
0,7<U,,, <3,3KB.

MpobuHoe HanpsixeHne JIKI Unp
onpeaensieTcs 3NEKTPUYECKON MPOYHO-
CTblO MaTepuana MOKPbITUS U ero TONLK-
Hon h [10]: Unp= E-h.Bcnyvyaeecnm Eunnh
HEeU3BECTHbI, B [4] NpuBeaeHa npoueaypa
3KCMEPUMEHTANbHOIrO onpeaesnexHns npo-
GMBHOIO HaMpsI*KEHUs C UCNONb30BaHMEM
3/1IEKTPOMCKPOBOro aedeKTocKona:

1. onpeaenuTb TonwmHy h J1KM;
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2. no onpegenéHHomy h yctaHoButb U
Ha yposHe U ;

3. NnaBHO YBENMYMBATb KOHTPOJIbHOE
HanpsxxeHne [0 Npo6osi MOKPLITUA
M NOSIBIEHUS 3BYKOBOW W CBETOBOM

CUrHanusaumu Ha gedektockone, 3a-

PUKCHpoBaTb Unp.

B [9] noKas3aHO, 4YTO COBPEMEHHbIE
JIKIN Beaywux npomssoanTenemn obnaaatot
3/IEKTPUYECKON NMPOYHOCTbIO, CYLLIECTBEH-
HO MpPEeBbIWAIOLLIEN aHANOTMYHbIE XapaK-
TEPUCTUKM BO3ayXa (AePEKTHbIX yHacTKOB
NMOKPbITHS).

BbinofHEHHbIE  aBTOpPaMKM  3KCnepwu-
MEHTalNlbHble UCCNEefOoBaHWS MOKa3asu,
yto Ans 6onblmHeTBa JIKM (B T. 4. nopoLl-
KoBbIX) E coctaBnseTr oT 5 go 40kB/mm
(Tabn. 1), .e. ana h<1wmm Unp2(5—40)KB,
YTO CyWECTBEHHO 60/blle onpeaenéHHbIX
B[4]U,,.

Bbi6op 3HaveHua U 13 gonyctMmoro
AnanasoHa U, <U<U_ = 3Ha4uTelbHO
YMEHbLIAET PUCK MOBPEKAEHUS MOKPbI-
TUS U NPKU 3TOM obecneymBaeT Tpebyemyto
[IOCTOBEPHOCTb BbISIB/IEHMS 1eDEKTOB MO-
KPbITUS MPW KOHTPOSE.

Bcé 310 noaTBepxaaeT BO3MOXHOCTb
M ONTUMaNbHOCTb MPUMEHEHUS 3NEKTPO-
uckposoro metoga ansg HK cnnowHoctm
JIKI, ocobeHHO ana n3genuin, UMetoLwmx
60nbLy0 NoWaab UIn ans NPOTAXEHHbIX
06bEKTOB.

B HacTtosillee Bpems Ha TeppuTOpuUM
Poccuitickon depepauun koHTponb JIKI
TONIMHON MeHee 1 MM He pernameHTUpo-
BaH AEeNCTBYIOWNMU CTaHAapTaMu. B ces-
3U C YeM, C YYETOM UINIOKEHHbIX BbILLE pe-
3y/bTaTOB MPOBEAEHHbIX WUCCNEeAOoBaHWN,
B OO0 «KoHcTaHTa» Ha OCHOBaHMMK CTaH-
naptaASTM D 5162-15 paspaboTaH u co-
rNMacoBaH MEXrocyaapCTBEHHbIV CTaHAAPT
[OCT 34395-2018 «Matepuasbl naKokpa-
COYHbIE. INIEKTPONCKPOBOM METO KOHTPO-
7151 CrJIOWHOCTU ANINEKTPUYECKUX MOKPbI-
TUI Ha TOKOMNPOBOASLIMX OCHOBaHUSIX», KO-
TOPbIA yCTaHaBAUBAET 3NIEKTPOUCKPOBOWM
MeToa onpeaenednsa cnnowHocty JIKM,
HaHECEHHbLIX Ha TOKOMPOBOASILIME OC-
HOBaHUA TONLMHON He MeHee 25MKM.
CraHgapT pernameHTUpyeT npoueaypbl
Bbl6Opa  KOHTPONBLHOTO  HamnpsiKeHus,
NoaroTOBKM W MNPOBEAEHUS KOHTPONS,
a TaKXKe OTYETa 0 ero pesynbraTax.

Peanusauua 3aneKTpoUMCKPOBOro
meToAa B AedeKTocKonax
BeAyLMUX OTe4eCTBEeHHbIX
U 3apyGeXHbIX npousBoauTenen

BOMbIIMHCTBO  3NEKTPOMUCKPOBLIX Ae-
PEKTOCKONOB  KOHCTPYKTUBHO ~ COCTOSIT
13 6/10Ka yNpaB/IEHUS Y BbICOKOBOILTHOIO
6/I0Ka, K KOTOPOMY MOAKJIOYaETCs 3/eK-
Tpoa TpebyemMon GopMbl U UCMONHEHUS.

OCHOBHbIMWU TEXHUYECKUMU XapaKTepw-
CTUKaMu npubopa ABNAOTCA BUA NPU-
KNaAblBaeMoro K MOKPbITUIO HanpsKe-
HUS (NOCTOSIHHOE MM UMMNYNIbCHOE) U Ero
Be/MYUHA.

B pedekTtockonax ¢ NOCTOSHHbIM KOH-
TPONbHLIM HaMNpsiXXEeHWeM WCKIoYaeTcs
NMOHWMKEHUE YYBCTBWUTENbLHOCTM MPU JtO-
601 cKopocCTM KoHTpons. OgHako npwuio-
KEHWE K AMSNEKTPUYECKOMY MOKPLITUIO
BbICOKOIO NMOCTOSIHHOIO HanpsiKeHUs Mo-
YKET BbI3blBaTb CTAPEHME 3TOr0 MNOKPbITUSA,
W yXyAlWeEeHWe ero 3alimnTHbIX cBOMCTB [11].
Mcnonb3oBaHne MOCTOAHHOIO Hanpse-
HUS NPU KOHTPOJIE TPEBYET MOBbIWEHHbIX
Mep 6e30MacHOCTU, TaKKe ANns ero noj-
nepxaHus Tpebyetcs 6GOnblie 3HEPTuM,
YTO YMEHbLLAET BpeMs aBTOHOMHOM pabo-
Tbl Nprbopa.

B 60MbluMHCTBE UMMYNAbCHbIX AedeK-
TOCKOMOB K MOKPbLITUIO NPUKNaAbiBaloTCS
MMMNYAbCbl  KOHTPOMbHOIO  HaMNpsiKEeHMs
OAHOM MNONAPHOCTU AIUTENbHOCTBIO OKO-
no 10-20MKC € 4acToToM cnegoBaHus
20-60Tu. CKOpoCTb KOHTPONSA B AA@HHOM
cny4ae CylIeCTBEHHO OrpaHW4YMBaEeTCs
YyacToTow cnefoBaHua MMNynbcoB. C apy-
rOi CTOPOHbI, 3TOT TUM NPUGOPOB B CUITY
MEHbLLEro noTpeGneHns aNeKTPoOIHepPrumn
nmeeT 60/1bllyl0 aBTOHOMHOCTb, M TaK Kak
BpeMs MPUNOKEHUS KOHTPOILHOIO HaMnps-
KEHUS K MOKPbITUIO YMEHbLIAETCA Ha Mo-
PS/IKW, BO3MOMXHOCTb CTAapEeHUs MOKPbITUSA
NpaKTUYeCcKM UCKIlovaeTcs. Takwke and
3TOro TMNa NPUGOPOB BO3MOXKHA peanu-
3aLusa EMKOCTHOIO 3a3eMJIeHus.

CnepnyeTt OTMETUTb, YTO OJJHOW M3 OCHOB-
HbIX 0COGEHHOCTEN NPUMEHEHNS UMMYSbC-
HbIX 3MIEKTPOUCKPOBLIX AePEKTOCKOMNoB
ona koHTpons cnaowHoctu JIKIM asnaetca
TO, YTO KOHTPONIb MOXET MNPOU3BOAUTb-
CS [laXke Npu cpaBHUTENbHO HEBGONbLIOM
HanNpPs*KeHWn, MNpPU  KOTOPOM WCKPOBOWM
npo6on AePeKTHOro y4vacTKa MOKPbITUS
He BO3HWKAaEeT, HO B MeCTax HapylleHus
CM/IOWHOCTM BO3pacTaeT TOK YTEYKM, KO-
TOPbIV TAKXKE MOXKET OblTb 3adUKCUPOBAH.
OaHaKo Npu YacToTe cneaoBaHUs UMMYIb-
coB B npegenax 20-600u 3atpyaHaeTcs
duKcaumMs TOKa yTeYKU. YBENMYeHue Ya-
CTOTbl CNleAoBaHWs UMMYNbCOB KOHTPOJIb-
HOro Hanpsbkenusa go 500-600TMu no-
3BONISIET MOBbLICUTb TOYHOCTb (UKCALMK
KoopauHaT AePEKTOB U YMEHbLIWTL BEPO-
ATHOCTb MX NPOMycKa.

Takum 06pa3oM, COBPEMEHHbIN 3JIEK-
TPOUCKpPOBOM AedeKTocKon, npeaHasHa-
YeHHbIN Ans KoHTponsa cnnowHocTtn JIKIM,
JlomKkeH obecneynBaTb COXpaHeHwe 3a-
LMTHBIX CBOMCTB MOKPbLITUS MOC/e KOH-
Tpons, AocTaTo4HOEe BpPeMsi aBTOHOMHOWM
paboTbl W BbICOKYIO YYBCTBUTENLHOCTb
K aedeKtam NoKpbITUS.
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Puc. 7. 9neKTpoabl Anst 3NEKTPOUCKPOBOro AePEKTOCKONA: @ — NPYXKUHHbIN; 6 — BHYTPUTPYOHbLIV C TONKaTeNeM; B — BEEPHbIN; I — NIOCKUI PE3UHOBbLIN

Tabn. 2. TeXHUYECKME XapaKTEPUCTUKM ANEKTPOUCKPOBLIX AeDEKTOCKONOB OT Pa3/IMYHbIX NPOU3BOAUTENEN.

Mpu6op MpoussoanTens CtpaHa Bug U U, kB f, Ty d, kB |A, %| tu T,°C AXWXB, MM |m, KI
Kopoha 1 KoHcTanTa Pd UmnynbcHoe | 0,74 6%%%:?(;3); 0,1 | 5% |[o20|-40...+50| 240x149x52 | 2
Elcometer 266 | Elcometer |Benuko6putaHus| MoctosiHHoe |0,5-30 - 0,1 5% |do40| 0...+50 |520%x370x125| 1,2
Elcometer-280| Elcometer |Benuko6putanus| UmnynbcHoe |0,5-35 ~30 0,01-0,1| 5% |Jo 30| 0...+50 |603x219x193| 3
Inspect 8.0 Isotest lepmaHus MUmnynbcHoe | 0,5-8 50 0,5 H.O.| Jo9 H.A. 220x256x88 | 3,9
Compact-P PCWI ABcTpanus MmnynbcHoe | [o 20 50 0,1 H.A.| H.A. H.A. 260x160%x70 | 2,2
SHSD_ZL‘{/ Buckley  |BenukoSputarus| MoctosiHkoe | 0,5-6 - 001-0,1| 1% |[l016| 0...+40 | 160x60x200 | 1,6
AP/W Tinker & Razor CLLUA MmnynbcHoe |0,8-35 50 0,1 5% | H.Oo |-10...+50]|171x216x203 | 3,62
CTOUT TaKXe yNnOMSAHYTb O HECKOJIbKUX loe: Nutepatypa
Hanbonee yHMBepCanbHbIX TUMAX ANEKTPO-  H.[. — HET AAHHbIX;
- . 1. JlakoKpaco4yHble MOKPbLITUA B MaLIMHOCTPO-
OB, MOJHbIM HABOP KOTOPbIX 06ecneynBa- U — KOHTPONbHOE HaMNPSXKEHUE; eHWN/CNPaBouHMK. —M..  MalMHOCTPOGHMUE,
€T BO3MOXHOCTb KOHTPONSA MpaKTU4ecku f — yactoTa clefoBaHUsA UMMYNbCOB KOH 1974, — 576 c.

BCEX BO3MOXHbIX MOBEPXHOCTEN U BXOAUT
B COCTaB AePEKTOCKOMOB OT BEAYLUMX NPO-
n3BoauTenen.

[Ns KOHTPOAS CNAOWHOCTU HapyXKHOM
WU BHYTPEHHEN u30n9UMKM Tpyo npume-
HSAIOTCA MPYXWHHBIM (PUC. 7@) U BHYTPU-
TPYOGHbIN (pUC. 76) aneKTpodbl. WX KOH-
CTPYKUMS NpefHasHayYeHa ANs KOHTPons
NMOBEPXHOCTM TPyGbl 3a OAWMH MPOXOA.
BHYTpPUTPYOHBIM 3NEKTPOA, KaK npaBuno,
MCNoNb3yeTcs BMECTE C KOMECHbLIMU OMo-
pamu v TofKatenem.

BeepHblt  anexkTpoa  npeaHasHauveH
0N KOHTPOAS CMIOWHOCTU  MOKPbITUS
C/TOXKHONPOPUAbHBIX U3aenun (puc. 7B).
KOHCTpYKUMS M maTepwmanbl aneKTpoaa no-
3BONSIET KOHTPONMPOBATb NOKPbLITUS C Ma-
JION MEeXaHMYEeCKOM MPOYHOCTbI. TaKKe
3NeKTpoAa o6ecneymBaEeT BbICOKYIO Hanps-
KEHHOCTb 3/IEKTPUYECKOr0 NoSs, NpUKIa-
[bIBAEMOr0 K MOBEPXHOCTWU, TEM CaMbIM
yBeM4MBas 4yBCTBUTENLHOCTb NpMGopa.

[NOCKMEe pe3nHOBLIE 3NEKTPOAbI MC-
Nonb3yTCA AN KOHTPOS MOBEPXHOCTEN
MaJion KPMBU3HBI (puc. 7). Markas Toko-
nposoasulas pesvHa obecrneymBaeT Mno-
BTOPSEMOCTb GOPMbI MOBEPXHOCTU MpH
BbICOKOW M3HOCOCTOMKOCTH.

CyLLECTBYIOT U APYrMe KOHCTPYKTUBHbIE
pelleHnst cneumanbHbiX 3NEKTPOAOB, Of-
HaKO YMOMSIHYTbIE 3/IEKTPOAbI SBASIOTCS
Hambonee pacnpoCTPaHEHHbLIMM.

B HacTosillee BpeMs BbINycKaeTcs
JocTtaToyHO  Gonbluas  HOMEHKnaTypa
3/1IEKTPOMCKPOBLIX AEPEKTOCKOMOB OTEYE-
CTBEHHOTO M 3apy6EeKHOro NPOM3BOACTBA.
CpaBHeHMe npuMbopoB MO OCHOBHbLIM Ma-
pameTpam NpeacTaBieHo B Tab. 2.

@ KPONYC

HayuHo-MpoussoAcTBeHHbIN LieHTp

TPOJSIbHOrO HAMPSIXKEHUS;
d — [OWMCKPETHOCTb YCTAHOBKMU KOHTPOSb-
HOMO HaNPSKEHUS;
A — TOYHOCTb MOAAEPIKAHUS KOHTPOJIbHO-
ro HanpsiXKeHus;
t — BpeMs HenpepbIBHOW paboTbl Nprnbopa;
T — TemnepaTypHbi AMana3oH paboThl

npubopa;
OxWxB — rabapuTHble pa3mMepbl 6/10Ka
KOHTpOnNS;

m — macca 6/10Ka KOHTpons.

M3 Tabn. 2 BUAHO, 4TO 6ONbLIMHCTBO
npubopoB B MNpUHLUKUNE, MNPUMEHUMBI
ANa KoHTponsa cnnowHoctu JIKI, ogHako
cnepgyet BblgenuTtb npubop «KopoHa
1, vy KOTOpOro TemnepaTypHbIi
ananas3oH pab6oTtbl oT —40 go +50°C
M 4acToTa CcnefoBaHWs WMNYNbCOB
600 My, 4yTO fo-nycKaeTt ero
NPMMEHEHWE BO BCEX KIIN-MATUYECKUX
pervoHax P® " obecneyun-saet
BbICOKYIO [10CTOBEPHOCTb Pe3y/b-TaToB
KOHTpona [12].

3aknyeHue

0O6ocHOBaHWe BO3MOXHOCTU MpuUMe-
HEHWUSA 3NEKTPOMCKPOBOrO MMMYNIbCHO-
ro MeToAa AN KOHTPONS CMJIOLWHOCTU
JIKM, paspaboTKa MeXrocyaapCTBEHHO-
ro cTaHgapTta, periameHTupyloLero
ero npuMeHeHue, a TaKXe Haauyue Ha
PblH-Ke COOTBETCTBYIOLLErO
KOHTPOJIbHOIO o6opyaoBaHus
no3BoNAOT  06ecneynTb KayecTBO
3alUTHBIX NTAKOKPaCOYHbIX "
aHaNoOrMYyHbIX MM MO Ha3HaYyeHWio Apy-
rMX [OWUSNEKTPUYECKUX MOKPbLITUIA NpU
WX HAHECEeHUW U JOGUTLCS CYLLECTBEHHO-
ro 3KOHOMMYECKOoro adpdeKTa npu 3akc-
n LI,AVIEIKVI3ﬂeJ'IVIVI.
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