OIIOPHBIY KOHCHEKT JIEKIIUA

1. O0ume cBegeHUs 00 ITEKTPUYECCKHUX aNllIapaTax
1.1. Ocnosnvie onpeodenenusn

Onexmpuyeckue annapamer (DA) — DIEKTPOTEXHUUYECKUE YCTPOMCTBA,
MpeJHa3HAYCHHbIE  JJI1  pa3IMYHBIX  [eJed: BKIIOUYEHHE U  OTKIIOUCHHE
ANEKTPUUYECKUX 1IeTel, KOHTPOJIb UX COCTOSHUS, YIPaBICHUE, U3MEPEHUE U 3alllUTa
ANEKTPUUYECKUX U HEIIIEKTPUUECKUX OOBEKTOB.

Inexmpomexnuyeckoe ycmpoticmgeo (DY) — NOPOMBIIUICHHOE U3JeINue,
MpEAHA3HAYCHHOE JJISI BBINOJTHEHUS ONPEACNCHHOW (QYHKIMU TMpPU PELICHUU
KOMIUIEKCHOM  3aJlaud  TMPOU3BOJICTBA,  PACHPENENCHUS] U  HMCIOJb30BaHUS
ANEKTPUYECKOU SHEPTHH.

Homunanvnoe 3unauenue napamempa — yKa3aHHOE U3TOTOBUTENEM 3HAUCHHE
napametrpa OV.

Ilpuemnux snekmpuueckou sHepeuu unu snekmponpuemuux (1) — 31O
YCTPOMCTBO, TMpeIHAa3HAYEHHOE JJIA MpeoOpa3oBaHUsl JIIEKTPUUYECKOW SHEPruu
B JIpyTHe BUJIBI SHEPTUH (MEXaHHUYECKYIO, TETUIOBYIO, XUMHYECKYIO U MPOYHUE).

Ilompebumens snexkmpuueckoti snepeuu — I nau rpynmna D11, 00beTMHEHHBIX
TEXHOJIOTUYECKUM ITPOILIECCOM U Pa3MEIIAIOIIUXCS HA OMPEACICHHON TepPUTOPHH.

dnexmpoycmanoéka —  COBOKYNHOCTb  MAaIIWH,  alaparoB, JUHUU
Y BCIIOMOTATEILHOIO0 000pYJI0BaHUS (BMECTE C COOPYKEHUSIMU U TIOMEIICHUSIMH,
B KOTOPBIX OHM  YCTAaHOBJICHBI), MpPEJHA3HAYCHHBIX JJISI  MPOU3BOJICTBA,
npeoOpa3oBaHus, TpaHchopMalMK, TNepeaadn, paclupeaeieHus >SICKTPUUECKOM
SHEPTHUH U MpeoOpa3oBaHusl €€ B APYTHe BUbI SHEPTUH.

DNIeKTpUYECKHE allmapaThl MPEJACTABISAIOT CO0OM CpeacTBa ymHpaBlICHUS
ANEKTPUUYECKUM TOKOM. B TeXHHUYECKOM OTHOIICHUU K YHKYUU YAPABGLEHUS MOKOM
OTHOCSITCSI:

® KOMMYTaIUs (BKIIOUCHHE — OTKIIOUYCHHUE) DIICKTPUUECKOTO TOKA;

® pacmpefeieHue  Toka  (BJEKTPUYECKOM  SHepruu) 1Mo  o0beKTam

U TIOTPEOUTEIISIM;

® 3aIUTa JIEKTPOTEXHUYECKOTO 000PYI0BaHUS OT aBAPUUHBIX PEKHUMOB;

® KOHTPOJb MTAPAMETPOB JIEKTPUUECKOTO TOKA;

® 2ABTOMATHYECKOEC W HEABTOMATHUYECKOE PETYJIUPOBAHUE HIIEKTPUUYECKOTO

TOKa, cTa0WIM3anus, U3MEHEHHUE 10 3aJJ]aHHOMY 3aKOHY.

Inekmpuueckas yens ['OCT P MOK 61140-2000, nyHkr 3.2] - COBOKYHHOCTb
YCTPOMCTB WM CPEJl, Uepe3 KOTOPhIE MOKET MPOTEKATh SIEKTPUUECKUN TOK.

Inexmpuueckuu mok [I'OCT P 52002-2003, nyHkT 8] - SABNeHuE
HaIPaBJIEHHOTO JIBUKEHUS HOCUTENIEH SJIEKTPUUECKUX 3apSAJIOB U (UJIK) SIBIICHHE
M3MEHEHHUS SJIEKTPUYECKOTO MOJIsl BO BpEMEHH, COITPOBOKIaEMbIE 00pa30BaHHEM
MarHUTHOTO MOJISI.
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Inekmpomazcnumuoe none [I'OCT P 52002-2003, nynkr 1] - Bug marepun,
OmpeeNIeMbli BO BCEX TOUKAX JBYMsI BEKTOPHBIMU BEJIMYMHAMU, KOTOPBIE
XapaKTePU3YIOT JBE €r0 CTOPOHBI, HA3bIBAEMBIE ''IJIEKTPUUECKOE MOJIe" U
"MarauTHOE MoJje", 0Ka3bIBAKOIINAN CUIIOBOE BO3/ICHCTBUE HA ANEKTPUUECKHU
3apsKEHHBIE YaCTUIIBI, 3aBUCSIIEE OT UX CKOPOCTHU U AJIEKTPUUYECKOTO 3apsia.

Kommymayuonnuwviii annapam - DNEKTPUYECKUN alapar, MpeIHa3HAYEHHBIN
JUISL  KOMMYTAalldd JJIEKTPUYECKOW 1EeNM U CHATUS HANpPSDKEHUST C  4YacTH
ANEKTPOYCTAHOBKH  (BBIKJIIOYATEIb,  BBIKJIIOUATENb  HArpy3KH,  OTICIUTEINb,
pa3beIMHUTENb, ABTOMAT, PYOWIbHUK, MAKETHBIM BBIKIIOUATENb, IPEIOXPAHUTEND U
T.IL

Koumaxm asnexmpuuecxou yenu [I'OCT P 52726-2007, nynkr 3.35] - YacTb
ANEKTPUYECKOW IIeMu, TMpelHa3HAYeHHas [JIi KOMMYTalluhd ¢  MPOBEICHUS
AIEKTPUUYECKOTO TOKA.

Bratouennoe nonoowcenue konmaxmoe annapama ['OCT P 52726-2007, myHKT
3.4] - 3aMKHYTO€ TMOJ0KEHNE KOHTAKTOB KOMMYTAI[MOHHOIO ammapara, Ipu KOTOpOM
oOecrnieurBaeTCs 3aJaHHAsl HEMPEPHIBHOCTh JJICKTPUUECKON 1ENMU U 3aJlaHHbIC
KOHTaKTHBIE HAXKATHUS.

Omgxnouennoe nonoxcenue xowmaxkmos annapama [['OCT P 52726-2007,
MyHKT 3.62] - Pa3oMKHyTOE€ MOJOXEHHE KOHTAKTOB KOHTAaKTHOIO armapara, IMpu
KOTOPOM M€y HUMH UMEETCS 3aJJaHHbINA N30JIAIIMOHHBIA POMEKYTOK.

1.2. Pestcumbl padomul 31eKmMpPOmeXHU4ecKux ycmpoicme

HomuHanbHblil pexxuM paboThl — PEXKHUM, KOTJIa JIEMEHT 3JIEKTPUUECKON 1enu
paboTaeT mpu 3HAYEHUSX TOKA, HAMIPSKEHUSI, MOIITHOCTH, YKA3aHHBIX B TEXHUYECKOM
MacropTe, YTO COOTBETCTBYET CAMBIM BBITOJHBIM YCIOBUSM paOOThI C TOUKHU 3PEHUS
SKOHOMUYHOCTH U HAJIEKHOCTH.

Hopmanbubiit pexum paboThi— pexum, korga o0bexkt (DY, DA, III)
AKCIUIyaTUPYETCA MNpU TapaMeTpax pekuMa, HE3HAUUTENbHO OTIWYAIOIIMNXCS OT
HOMUHAJIbHBIX PEXKUMOB palbOTHI (‘““HEOTPYKEHHBIN peXUM” WIM HAXOJIAIIHUICS B
npejenax neperpy304Hon CrnocoOHOCTH ).

HenopmanbeHblii  pexxuMm  pabOThl —  MapaMeTpbl  pexuma  padoThl
KpamkospeMeHHO TPEBBIIIAI0T HOMUHAIBHBIA PEXUM 10 IBYX-TpeX pa3 (BO MHOTHUX
CIy4yasiXx OTKIIo4YaTh DY HE HYXKHO, TaK KaK HCIOJb3yeTCs €ro MNeperpys3ouHas
CIIOCOOHOCTH B TEUEHUE HEMPOJOIAKUTEIBHOTO BPEMEHN ).

ABapuiiHbIl pexuM pabOThl — MapamMeTpbl pekuma (ToKa, HaMpsKEHWUs,
MOIITHOCTH) OjiumenbHO MPEBBIIAIOT HOMUHAIIBHBIE — CBBIIIE ABYX-TpeX pa3. B aTom
ciydyae oObeKT 00s3aTeNbHO JAOJIKEH OBITh OTKIIOUYEH OT CETH, MHA4Y€ OH BBIAJET U3
CTpPOS.

1.3. Knaccugpukayusn rnekmpuueckux annapamoe

Muoroo0pa3ue BHIOB amnmapaToB U  BBIIOJIHAEMBIX HWMHU  (YHKIUH,
COBMEILIEHHE B OJHOM anmnapare HECKOJbKMX (YHKIUA HE MO3BOJSIOT CTPOro
KJIacCU(UUIUPOBATh UX MO OJAHOMY Mpu3HaKy. [loaToMy siekTpuyeckue amnmnapartbl
KJIacCCU(UUUPYIOTCS: MO HA3HAYEHHUIO, MO HAMPSIKEHHUIO, MO POy TOKa, MO POIY
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3alIUTHl OT MOMAJaHUsS B AJICKTPUUECKUE amnmaparbl MHOPOAHBIX Tel, MO padoTe
B OIPECICHHBIX KIMMATUYECKUX YCIOBUSIX U KATETOPUU Pa3MEIICHUS.

1. Ilo nasnauenuio:

a) KOMMYyTallUOHHbIE anmapatbl (OCHOBHBIE (PYHKIUM — BKIIOYEHUE,
OTKJIIOUEHHE, TEPEKIIOUCHHE  JJIEKTPUUECKUX  Iemnei). IT1o  pyOWIbHUKH,
BBIKJIIOYATEIM  HArpy3Kd, pa3beAUHUTENIH, KOPOTKO3aMBIKATENIH,  MaKETHBIE
nepekitovarenn. OcoOEHHOCTh JAaHHBIX BHJIOB allapaToB - PEIKOE BBIMOJHEHHE
ornepaiuii BKiodeHus - otTkiatouenus (BO);

0) 3amuTHBIE annapaTsl (OCHOBHAs (DYHKIUS — 3alllUTa SJIEKTPUUECKUX LeTeH
OT TOKOB KOPOTKOTO 3aMblKaHUsI U MEPEerpy3ok). IDTO MNPeIOXpAHUTENH,
aBTOMATHUYECKHUE BBIKJIIOYATEIH, YCTPONCTBA 3aUTHOrO OTKIoueHus (Y30);

B) IyCKOpEryaupyoome anmnapatel (OCHOBHas (yHKIUA - yIOpaBlCHUE
ANEKTPONPUBOAAMU u JIPYTUMHU MPOMBIIIJIEHHBIMU nOTpeOUTENSIMU
anekTpodHeprun). Yacto wuX Ha3pBalOT anmaparthl ympaBienus (AY). 3Oto
KOHTaKTOpbI, IMMYyCKaTeIU, KOMaHJOKOHTPOJUIEPHl, peocTarbl. OCOOEHHOCTh ATUX
arnmapatoB — gactoe BO (10 3600 B uac, T.€. 1 pa3 B cexkyHay);

I') OrpaHUYUBAIOIINE arrapaTsl (ocHOBHas GyHKIMS ~ peakToOpoB
U pa3psAIHUKOB — OTPAaHMYEHHE TOKOB KOPOTKOTO 3aMbIKaHUSA U TEpEHAIPSIKEHUM
COOTBETCTBEHHO);

J1) KOHTPOJIMPYIOIIKME amnmnapatbl (OCHOBHAsi (DYHKIUSI — KOHTPOJb 3aJaHHBIX
ANEKTPUUYECKUX U HEIIEKTPUUECKUX NapaMeTpoB). DTO pelie, TaTUUKU;

€) ammapaTbl sl u3MepeHus (OCHOBHas (DYHKIUSI — W30JUPOBAHUE LIETU
MEPBUYHON KOMMYTallUM (CHJIOBOM IEMHU, IIEMU TJIaBHOTO TOKA) OT MU3MEPUTEIbHbBIX
nene U nmpeodpa3zoBaHUE KOHTPOIUPYEMOro mapamerpa B Gopmy, YI0OHYIO AJid
u3MepeHus). ITo TpanchopMaTopbl TOKA, TpaHCHOPMATOPHI HAMPSHKEHUS, JETUTENH
HaIpPsKEHMUS;

) peryjaupyromnme anmnapatbl (OCHOBHOE€ Ha3HAuy€HHWE — aBTOMAaTH3allus,
CTaOMIM3alMsl WIKM PEeTyJIUpOBaHUE 3aJaHHOTO TapaMeTpa AIEKTPUUYECKON LIeTH ).

2. Ilo nanpsocenuro:

a) anmapatsl 10 1000 B;

0) anmapatsi Bbie 1000 B.

B nmannoMm kypce uzyuarores anmapatsl 10 1000 B.

3. Ilo pooy moka:

a) anmapaThl IOCTOSIHHOTO TOKa;

0) anmapaThl IEPEMEHHOT0 TOKA MPOMBIILIEHHON YaCTOTHI;

B) amnmapaThl IEPEMEHHOTO TOKA MOBBIIIEHHOMN YaCTOTHI.

4. Ilo poody 3awumuvl om nonadanus  1eKmpuyecKue annapamovl UHOPOOHbIX
men u 3auumvl NePCOHANA OM CONPUKOCHOBEHUS C MOKOGEOYUWUMU U NOOBUINCHBIMU
yacmamu, a makice om nonaoaHus 61a2u.

[To 'OCT 14254-96 crenens 3auThl 0003HaYaeTCsl IByMsI OyKBaMU U IBYMsI
uudpamu (MexxayHapOaHAS KIacCU(UKAILIMSI CTEIICHH 3alUThI):

IP X, X; (International Protection)

14



X1 — CmeneHb 3auunmsvl nepcorald, d makKkace CmeneHsb 3aujunivl uzoenus

om NONAOAHUsL BHYMPb MEePObIX NOCMOPOHHUX mel (3awuma no “notau’”’):

0-
1-

3alIUTa OTCYTCTBYET;
3ammMTa  OT MOPEJHAMEPEHHOro JOCTyla Tel JUaMEeTPOM HE MEHee
52,5 mm (“naponn”);

3almMTa OT NPEJHAMEPEHHOrO MOCTyNa TEel AUaMeTpoOM He MeHee 12,5 M
u puHor 80 Mm (“maner’”);

3almMTa OT MPEIHAMEPEHHOTO AOCTyna Tel AHMaMeTpOM HE MeHee 2,5 MM
(“otBepTKa”);

3almMTa OT MPEIHAMEPEHHOTO AO0CTyna Tel auamerpoM He MeHee 1,0 mm
(“mpoBoioka”);

TMOJIHAA 3alllMTa NEPCOHANA U 3aIlUTa OT OTJIOKECHUS IbLIN;

MOJIHAA 3alllMTa EPCOHANa U 3alllUTa OT NONaJaHusl IIbUIH.

X, — cmenenw 3auumol uzdenus om nonadanus 600vl (3awuma no “eode’”):

3aIllUTa OTCYTCTBYET;

3aIlMTa OT Kaneslb KOHICHCUPYIOUIEICS BOABL;

3aIlMTa OT Kalellb;

3aIIMUTA OT JOKJs, NAJAOIIEro noa yrioM 60° Kk BEpTUKau;

3amuTa OT OpBI3r J000ro HANpPaBICHHUS;

3alUTa OT BOAAHBIX CTPYH;

3allUTa OT BO3JACHCTBUM, XapaKTEpHBIX JJ1s TadyObl Kopaoiist (OT BOJH BOIbI);
3aIUTa OT MOTPYKEHHSI B BOAY;

3alUTa OT JUIUTEILHOIO MOTPY>KEHUS B BOAY IIPH OIPEIEIIEHHOM JaBJICHHH.

Ilpumepoi

IPO0— OTKpPBITOE UCTIOJTHEHUE;

[P20— 3amuiIeHHOE UCIOJIHCHUE;

IP44— OphI3ro3aniyiieHHOe UCITOTHEHHE;

IP54— mbu1eOphI3ro3aniuiiieHHOE UCTIOTHEHUE;

IP66— mBLICBOAOHENIPOHHUIIAEMOE (MOPCKOE) UCTIOTHECHUE;
IP67— TEpMETHUYHOE UCIIOJTHEHUE.

5. Ilo pabome 6 onpedeneHHbIX KIUMAMUYECKUX YCIOBUAX U Kame2opuu

pPA3MeWeHUA DTIEKMPUHUECKUX annapanioe.

C TOUYKM 3peHHs BO3JCHUCTBHUS KIMMATUYECKUX (DAaKTOPOB MOBEPXHOCTh

3€MHOTO IIapa JEJIUTCA Ha PsAl MAKPOKIMMATUYECKUX PpPAMOHOB, KOTOpPHIC
XapakTePU3YIOTCA TEMIIEPATYPOU M BIAXKHOCTBIO BO3/yXa, a TAKXKE MpeAeiaMu HX
W3MEHEHUS BO BPEMEHHU.

I'OCT 15150-69 ycranaBnuBaeT 5 KaTE€ropui pasMEIICHUS JJIEKTPUYECKHUX

anmnaparos:

1 kareropusi — 3JEKTPUYECKHUE allaparbl, MpeAHA3HAUYCHHBIC JIs1 PabOThI

Ha OTKPBITOM BO3AYXC,
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2 kaTteropus — DJICKTPUUECKHE alllmapaThl, MpeIHa3HAYCHHBIC ISI PaOOTHI
Ha OTKPBITOM BO3]IyX€, HO MOJl HABECOM, B MAJaTKE, B METANIMUECKOM KOXKYX€E;

3 kareropus — DSJEKTPUUYECKHUE ammaparhl, MpeaHa3HaYeHHbIC IJi1 padOThI
B 3aKPBITBIX ITOMEIIECHUSX C €CTECTBEHHOW BEHTHIIAIIMEH 0€3 OTOTICHNS,

4 xarteropusi — DJICKTPUUYECKHE aIlllapaThl, MpeIHAa3HAYCHHBIC ST PaOOTHI
B 3aKPBITHIX ITOMEIICHUSIX C OTOILUICHUEM;

5 Kareropus — DOJEKTPUUYECKHE ammaparhl, MpeaHa3HaYeHHbIC IJi1 paOOThI
B MOMEIIEHUX C TTOBBIIICHHON BIAKHOCTHIO M TTOYBE (IIaXThl, TO/IBAJIBI, TPIOMBI).

I'oCT 15543-70 KOHKPETH3UPYET  BO3MOKHOCTH HCTIOJIb30BAHUS
AJIEKTPUYECKHUX allllapaToB B OMPEICICHHBIX KIMMAaTHICCKUX YCIOBHUSX.

Tabnuma 1.1
KianmaTnyeckne 30HbI
Buzt somb1, paiior O06o3HaueHne
pycckoe JATUHCKOE
1. 30Ha yMepeHHOro KIMMara 4 N
2. 30Ha yMEpPEHHOT0 U XOJIOIHOTO KJIMMaTa YXIJI NF
3. 30Ha TPONMYECKOI0 BIa)KHOI'O KJIMMara TB TH
4. 30Ha TPONIMYECKOIO CyXOro KIMMaTa TC TA
5. 30Ha TPONMYECKOI0 KJIMMaTa (CyXoro v BI&KHOIO) T T
6. Jly14 Bcex KIIMMaTHYECKUX PAiOHOB Ha CYyILIE U HA MOPE O U

Ilpumep. MapkupoBka MarauTHoro nyckarens [IMA-6122Y225.

W3 mapkupoBKU BblIEISETCS codyeTaHue OykBbl W mudppsl Y2. Bbyksa VY
('OCT 15543-70) o3Hauaer, 4yTO MAHHBIA amnmapar NpeAHa3HauyeH ajig paOoThl B
CTpaHaX C YMEPEHHBIM KJIMMATOM MPU HOPMaJIbHOM 3HAUEHUU TEMIIEPATyPhl BO3yXa
oT -40° mo +40°C, nmpu cpeIHEMECAYHOM 3HAYCHUH OTHOCHUTEIBHOW BIIAXKHOCTH
Bozayxa 80% mnpu 20°C; uuppa 2 (I'OCT 15150-69) — nanublii anmapaT
npeAHa3HaueH Juisi paboThl B TOMENICHUSIX, MMEIOIIUX CBOOOJHBIN JOCTYI
Hapy>KHOT'O BO3lyXa.

1.4. Knaccuguxayua snekmpoycmanogox

Knumatuyeckre  BO3MOXKHOCTH ~ pabOThI  AJIEKTPUUYECKUX  allapaToB
HEOOXOJUMO  COOTHOCUTH €  KATETOPUSIMU  DBJEKTPOYCTAHOBOK,  KOTOPBIE
KJIacCU(UUUPYIOTCS IPABUIIAMH YCTPOICTBA 3NEeKTpoycTaHoBOK (I1V D).

1. Omkpvimbie unu  HapyxcHvle IaeKmpuyeckue YCMAaHo8KU —  3TO
ANEKTPOYCTAHOBKH, KOTOpPBIE PACIOJIAralOTCS Ha OTKPHITOM BO3AYyXe (3alIUIICHBI
HaBECOM WJIM CETYATBIM 3arpakJICHUEM ).

2. Bakpvimvle unu emympeHHue — 3TO DIEKTPOYCTAHOBKU, HAXOMASIIHECS
B 3aKPBITHIX TOMEIICHUSX.

[TomeneHust ObIBAIOT:

a) cyxue — OTHOCUTEIbHAS BIIaXKHOCTh He mpeBbimiaet 60% mpu 20°C.

Takue mMoMelleHus] Ha3bIBAIOTCA HOPMANbHLIMU, €CIIM B HUX OTCYTCTBYIOT
YCIIOBHSI, XapaKTEPHBIC VISl TIOMEIIEHUH JKapKUX, MBUTHHBIX, ¢ XUMHYECKH aKTHBHOM
CpPEeNOi WY B3PBIBOOITACHBIX;
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0) 6nasxxcHvie TIOMEIICHUSI — C BIAXKHOCTHIO He Oosiee 75% mpu 20°C, mapsl
Y CKOHJICHCUPOBABIIASCS BJara BbIACISIETCS JUIIhL BPEMEHHO;

B) Cbipble — OTHOCUTENbHAS BIAXHOCTh JUIUTEIHHO MpeBhImaeT 75%;

T) 0c0b0 cublpble — OTHOCUTENbHAs BIaXXHOCTh Onm3ka K 100% (mMOTONOK,
CTEHBI, TIOJI U IPEMETHI, HAXOIAIIUECS B TOMEILEHUH, TOKPBITHI BJIAroi);

n) ocapkue  —  TeMieparypa  JiUTeabHO  (Oojiee  OJHUX  CYTOK)
npessbimaet +35°C;

€) nblibHble — BBIACISACTCS TEXHOJIOTMYECKasl MbUIb, MPOHUKAIONIAS BHYTPb
ANEKTPUYECKUX AallapaToB M DBJIEKTPUYECKUX MaIIUH, OHU MOAPA3ACISIIOTCS
Ha MOMEIIEHHS C TOKOTPOBOIAIIEH MBUIBIO U C HETOKOMPOBOIAIIEH MBLIbIO;

K) ¢ XUMUYECKU AKMUBHOU UTU OP2AHUYECKOU cpeooll — COAEPKATCA Mapbl WIH
o0pa3yloTcs OTJOXKEHUST WIM IUJIECEHb W  arpecCUBHBbIE Ta3bl, KHUIKOCTH,
JEUCTBYIONINE pa3pyIIaronie Ha U30JSLHI0 U Ha TOKOBEAYIIHME YACTH.

B OTHOmIEHMHM OMAacCHOCTH MOPAXEHUsI JIOJAEH BJICKTPUUYECKUM TOKOM
BBIJICTISIIOTCS: HOMeUujeHusi C HNOBbIULEHHOU ONACHOCMbIO — TaKUe, B KOTOPBIX
MPUCYTCTBYET OJHO U3 CIACAYIOMINX YCIOBUMA:

a) CBIPOCTh U TOKOIPOBOISIIIIAS TbLIb;

0) TOKOMPOBOAAIMIMK TOJ (B TOM UYHCIE 3EMJISHOM, KeJIe300€TOHHBIMU,
KUPIHUYHBIN U T.I1.);

B) BBICOKas TEMIEPATYpa;

I') BO3MO>KHOCTb OJIHOBPEMEHHOTO CONPUKOCHOBEHHUS YyeaoBeKa
C METAJUTMYECKUMHU  KOpPIyCaMU  3JIEKTPOOOOpYJOBaHUS, C OJHOM CTOPOHHBI,
Y 3a3€MJICHHBIMU MEXaHUYECKUMU KOHCTPYKIUSIMU, C IPYTOM.

Oco60 onacuble nomewenusi — Takue, B KOTOPBIX MPUCYTCTBYIOT YCIOBUS:

a) ocobasi ChIPOCTb;

0) XMMHMYECKU aKTHUBHAs WM OpraHuyecKas cpesa;

B) OJIHOBPEMEHHOE HaJMYMh€ [JBYX WIH Oo0jiee YCIOBUWU MOBBIIICHHON
OMacHOCTH;

I) TEPPUTOPUS OTKPBITHIX IEKTPOYCTAHOBOK.

1.5. Tpebosanus, npedvasnaemole K I1eKMPULECKUM ARNApamam

Bce TpeboBaHus HampaBiieHbl Ha 00eCTieUeHEe HOPMAJbHOM SKCILTyaTallid BO
BCEX PEXKUMAX, IOCTATOYHO OOJIBIION CPOK CIykKObl, MUHUMAJIbHbIE MaTepUaIbHbIC
3aTpaThl U OTCYTCTBUE YPE3MEPHBIX 3BYKOBBIX M CBETOBBIX 3(P(EKTOB.

TpeOoBanust  ompeAeNsitOTCS ~ HAa3HAYEHUEM  almaparoB,  YCIOBUSIMHU
AKCILTyaTalnu, He0OXOAMMOM HAJEKHOCTHIO JIEKTPUUECKUX allapaToB.

Hane:xxHOCTh — OCHOBHOM Kauye€CTBEHHBIM MOKAa3aTelb ISl JJIEKTPUYECCKHUX
anmapatoB. OnpenensieTcs  HAACKHOCTBIO  Y3JIOB, W3  KOTOPBIX  COCTOUT
ANEKTPUYECKUH anmnapar.

HanexHocTh BKIIIOYAET B c€0s1 TP MOHSITHUSA:

1. BezomxazHocmsb — CBOMCTBO HEMPEPBIBHO COXPAHITH pa0OTOCIIOCOOHOCTbD.

2. Jloneoseunocmv — CBOUCTBO IJIUTEIBHO COXPAHATH PabOTOCIOCOOHOCTb.
DTO cymMMa UHTEPBAJIOB BpeMEHU 0€30TKa3HOUM pabOThI.
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3. Pemommonpuecoonocms — TPUCTOCOOJECHHOCTh K  BOCCTAaHOBJICHHUIO
PaboTOCIIOCOOHOCTH.

PaccMoTpum XapakTepuCTHKN HAACKHOCTH OT Havasa skcruryaramuu (HD) o
KoHIIa 3kcruryaTaiuu (KD).

PemoHTBI
Hapadorka
HA OTKA3
£ A #
H> B /
KD
be3orkasnocrs

JonroBeuHocTh (TeXHIYecKHIT pecypc)

Puc. 1.1. XapakTepHCTHKH HaJeKHOCTH

Omxka3 — COCTOSIHUE DJIEKTPUYECKOTO ammapaTa, KOTraa OJlHa XapaKTEePUCTHKA
WM TPYIIa €ro XapaKTePUCTHK BBIXOAWT 3a ONpENEICHHBIC TPEaesbl W ammapar
TepsieT CBOMCTBO pabOTHI.

KonmdecTBeHHO HAJEKHOCTh XapaKTEPHU3yeTCs] HMHTCHCHBHOCTHIO TIOTOKA
OTKa30B A

3 n 1

= , (1.1)
N -t | Bpems
rae N — oOlee 4uciio OJHOTUITHBIX HAOII0IAEMbIX alapaToB 3a Bpems £
n — KOJIMYCCTBO OTKAa3aBIIMX allllapaToOB.

[Ipumep omnpexaeneHus  MOPEANONATAEMOr0  KOJIWYECTBA  OTKA30B A
ABTOMATHUYECKUX BBIKIIOYATENEH

1
A =0,05 E ,Torma n=A-N-t=0,05-100-1=5 anmapaToB B TO/I.

Ecmm skcrumyarupyrorces 100 mTyk aBTOMaTHYECKUX BBIKIKOYATENEH, TO 5 U3
HUX 3a | rox MOryT OTKa3arsk.

NHTEHCUBHOCTh TOTOKAa OTKA30B A SBJSIETCS CIPABOYHON BEIUYMHON st
KaXJIoro BuJa DA ¥ TMOKa3bIBAa€T, CKOJBKO amIapaToB BBIMAET M3 CTPOsS 3a
ompezaeiaeHHoe BpeMs (3a Bpewms f). OHa HE SBISETCS IMOCTOSHHOW BETWYMHON U
M3MEHSETCS B MPOLECCE “JKM3HEHHOTO IUKIa DA.

TurnoBast KpuBast HAJEKHOCTH NTOKAa3aHa Ha puc. 1.2
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A A HopmaisHast

| IRCINIYVAaTaIIA

| Odaacthb
| Piniraecroro

TIpupadoTka cTapeHHd

e S

e

f

Puc. 1.2. TunoBas kpuBasi HaIE:KHOCTH

B nepuon mnpupabOTKM BBIXOJUT U3 CTPOs HAUOOJbIIEe KOJIUYECTBO
armapaTos.

Haubonee Baxxubie TpeOOBaHUs, IPEBABISIEMbIE K DA

1. B HopmanpHOM pexuMe TemIepaTypa »>SJIEKTPHUUECKOTo armapara He
JOJDKHA TPEBOCXOJUTH OINPEJEICHHBIX 3HAYCHHUM, YCTAHOBJICHHBIX Ji JIaHHOTO
amnmapata B TEXHMYECKOM MacCIoOpTe, T.€ JOJDKEH JIIUTEIbHOE BPeMs BBIACPKUBATH
HarpeBaHue, MPOUCXOISIIEe 32 CUET MPOTEKAHUS IO HEMY JIEKTPUUECKOTO TOKa

2. B aBapuiiHOM pexuMe anmapar JOJKEH 00JialaTb TEePMHYECKOU
CTOMKOCTBIO, T.€. JOJDKEH KpPAaTKOBPEMEHHO  BBIJIEPKUBATh  HarpeBaHMUeE,
MPOUCXOJIAIEE 3a CYET MPOTEKAHUS IO HEMY JJIEKTPUUECKOTO TOKa KOPOTKOIO
3aMBIKaHUSI ¥ TIEPETPY3KHU.

3. B aBapuiiHOM pexxume anmapaT JOJKeH 001aJaTh SJIEKTPOAUHAMUYECKON
CTOMKOCTBIO T.€. JOJDKEH KPATKOBPEMEHHO BBIJECPKUBATH MEXAHUYECKHE CHUIIBI
MPOUCXOJIAIEE 3a CYET MPOTEKaHUs IO HEMY JJIEKTPUUECKOTO TOKa KOPOTKOIO
3aMBbIKaHUS U TIEPETPY3KHU.

4. DnexTpuyueckas MPOYHOCTh H3osuu. WM3omsuus DA nomKHa OBITh
paccuuTaHa Ha OMNpeeIEHHOE HAMPSKEHUE B AJIEKTPUUYECKOM CETH M HA HEKOTOPHIE
ero KoJjiebaHUs, a TaKXE€ YUYUTHIBATh BO3MOXKHOCTH OCJIAOJNCHUS U30ISIUU
BCJIEJICTBHE €€ 3arpsi3HEHUSI.

5. MexaHnueckass W JJIEKTpUYECKas  W3HOCOYCTOMYMBOCTH -  JJIS
ANEKTPUUYECKUX aNMNapaToB, IpeIHa3HAuYCHHBIX ISl 4acThIX IuKiI0B BO.

6. Cneuunduyeckue TpeOOBaHUS B 3aBUCUMOCTH OT HA3HAUCHMUSI.

7. JIro00ii 35eKTpUUecKuil anmnapaTr J0JKEH UMETh MUHHUMallbHbIe TabapuUTHI,
Maccy, CTOUMOCTb, OBITh TPOCTBIM 1O YCTPOMCTBY, TEXHOJIOTMYHBIM B IPOU3BOJICTBE,
yA0OHBIM B OOCTYKMBAaHUU U YJIOBJIETBOPSATH TPEOOBAHUSIM SCTETUKHU.

1.6. Mamepuansl, npumensemvle npU U320MO61eHUU
INEeKMpPUUecKux annapamos

1. Ilposoonuxogvie mamepuanbl — 3T0 MaTepUaANbl BBICOKON 3JIEKTPUYECKON
IPOBOAUMOCTH  (M€Ib, CTallb, QJIIOMUHUM, JIaTyHb), OOJAAlOT yJEIbHBIM
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ANEKTPUUYECKUM COMPOTUBICHUEM MIPU HOPMAJIbHBIX yciioBusax He 6omnee 0,1 MkOm-m
Y TIpeAHA3HAYEHBI JIJIS1 U3TOTOBJIEHUS TOKOBEAYIIIUX YacTEH.

Tpebosanus:

a) Majoe yJelabHOE DJIEKTPUUYECKOE COMTPOTUBIICHUE p;

0) BbICOKas MEXaHUYECKasi MPOYHOCTh U MIACTUYHOCTB;

B) CTOMKOCTbH MPOTUB KOPPO3UH.

2. Maecnummuvie  mamepuanvt ~ —  TpPEIHA3HAYCHBI I YCHUJICHUSA
AIEKTPOMArHUTHOTO IT0JIS, CO3/1aBa€MOTO IMMPOBOJHUKOM C TOKOM.
Tpebosanus:

a) Marepuan JI0/HKEH 00afgaTh PE3KO BBIPAKEHHBIM TEPEX0J0M B 00JIacTh
HACBIIICHUS,

0) MarHuTHas TMPOHUIIAEMOCTh |l JOJDKHA OBITh MHHUMAJIBLHOM IIOCTIe
nepexoja B 00J1aCTh HACHIIIICHUS;

B) HACBHIIICHUE JTOHKHO HACTYIATh IIPH BO3MOKHO MaJIbIX MArHUTHBIX TOJISX.

B, Tn

A

1.4 D380

0,2 beppuThb

+ —
460 H, A/m
Puc. 1.3. Kpusble HachIIeHNs JJI1 MATHUTHBIX MaTEePHAJIOB

KpCMHI/Iﬁ B MArouTHBIC MaTCpHUaAJIbl I[O621BJ'I$ICTC$I AJI1 YBEJIMUCHUA YACIBHOTO
QJICKTPUICCKOI'O COIMPOTUBJIICHUA, YTO YMCHbLIIACT BEJIMUNHY BUXPCBBIX TOKOB.

Hcnone3yrorcss anekrporexHudyeckue cranu: 29380 — cmuiaB kemesa ¢
KPEMHHUEM, KEJIE€30-HUKEIIEBBIE, KEI€30-K00aTbTOBBIE CTAH, (PEPPUTHI.
3. Mzonayuonnvie  mamepuanvl  —  NPEAHA3HAYEHBl I U3OJIALUHU

TOKOBEIYIIUX JIeTalell DA ApYyr OT Apyra U OT APYTUX YACTEW IJNEKTPOarmnaparTosB.
OTO 3JEKTPOTEXHUYECKUN KapTOH, JaKOTKaHb, TEKCTOJMT, T€TUHAKC, MOIUITHIICH,
AMOKCUHBIE KOMITAYH/IbI, PA3JIMYHBIE TIJIACTMACCHI.

M3onsauust cunrtaercss Xopouied, eclii BeTWYUWHA COMPOTUBIICHHS H3O0JISIIIUU
coctaBisieT Ryz = 100 MOwm. IIYD gomyckaer SKCIUIyaTHpPOBATh YCTaHOBKY [I0
1000 B ¢ Ryz 2 0,5 MOwm.

4. J[yeocmotikue u3onayuoHHvle Mmamepuanivl — TNPEAHA3HAYEHBI IS
BBITIOJIHEHUS TyTOTaCUTEIbHBIX KaMep. ITO acOecT, KepaMHuKa, MIacTMACCHI.
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5. Kommaxmmusie mamepuansl — npeHa3HAYCHBI JJisI 00ECTIEUCHUSI BBICOKOU
ANEKTPUYECKON M3HOCOCTOMKOCTH KOHTAKTOB. Meib, MeTajuiokepaMuKka, cepedpo.

6. bumemannor  —  TpeAHA3HAYEHbl Ui  W3TOTOBJICHUS  TEIJIOBBIX
pacuenurenei. TermIoBOM paclenuTeab BBHIIIOJHEH B BHAE OMMETANIMYECKOU
IJIACTHHBI, HAa KOTOPYKH HAMOTaHa HarpeBaTelbHAs COUpajib, BKJIIOUYCHHAs B
3allMINAaeMyr0 Ilefb mnocieAoBaTenbHo. Mcnonb3yercs sddekt paznudHoro
JIMHEMHOTO YIUIMHEHUS HEKOTOPBIX METAJUIOB Npu HarpeBaHuu. [lpu yBenmueHun
TOKAa HArpy3Kd CBEPX  HOMHUHAJIBHOIO  3HAYEHHUS  COUpPAJIb  HArpeBaeT
OMMETAJUIMYECKYIO TIJIACTHHY.

AKTUBHBIH CIO0H

ITaccuBHEIN clIOH

Puc. 1.4. DBumMmerasinuyeckas mjiacTHHA

[NaccuBnbiit cnot — unBap (36% Ni, 64% Fe). [Ipu HarpeBe akTUBHBIN CIOU
YJIMHSIETCS B OOJIbIIEH CTENEHW, YeM MACCUBHBIM CIIOH, U OUMeTail U3rudaercs,
BO3J/ICMCTBYS] CBOUM OKOHYAHHEM Ha KaKOe-IM00 OTKIII0YAIOIee YCTPOUCTRO.

7. Cnnagol  8bICOKO20  INEKMPUUECKO20 CONPOMUBIEHUS  (8bICOKOOMHDBLE

CHagvl) - Mamepuaibl ¢ YOeIbHbIM JJeKMPUUecKUM CONpomusieHuem npu
HOPMANbHBIX YCa06usax He menee 0,3 mxOm-m. Imo HUXPOM, MAH2AHUH.
8. Ilonynposoonukoevie mamepuanvt — s U3TOTOBICHUS OECKOHTAKTHBIX

ANEKTPUYECKUX allapaToB. DTO FTE€pMaHUN, KPEMHUM.

9. Koncmpykyuonnvie mamepuanwvl. 1IpenHazHadeHsl 1l IPUIAHAS aIapary
TeX Wik UHBIX GopM. OCHOBHOE HAa3HAYEHUE — BOCHPUSATUE MEXAHUYECKUX YCUIIUH.
DTO METaJUIbl, IUIACTMACCHI, JIIEKTPOTEXHUUECKHUI KAPTOH.

TexHuuecknuil mporpecc npu NpPOU3BOACTBE DA B OCHOBHOM OIPEAECIACTCS
Ka4eCTBOM MaTepHUajoB.
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