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NPEAUC/TOBUE

B cBs3u ¢ yBenm4yeHHEM MPOW3BOACTBA U MOTPEOJICHUS AIIEKTPOIHEPTUN
CO3/IaHUE AIIEKTPUUYECKUX aIllapaToB SBJISICTCS] BAYKHOM MPAKTUYECKOM 3a/1a4uei.

Pa3paboTka HOBBIX MaTe€pualioB U TEXHOJOTHYECKHUX IPOIIECCOB, pe-
3yJbTaThl HAYYHBIX UCCJICOBAaHUMN, Pa3BUTHE U IPUMEHEHHE HOBBIX METOJIOB
pacueTa Mo3BOJISIIOT MTPOSKTUPOBATH 00JIee COBEPIIICHHBIE amapaThl.

[IpoexkTrpoBaHUE >JEKTPUUECKOrO arapara MpeAcTaBisieT co0oil TBOp-
YEeCKUH MpoIiece, MENbI0 KOTOPOro SIBJISIETCSl CO3/IaHUE arapara, YJIOBJIETBO-
PSIOIIET0 TPEOOBAHUSAM TEXHUYECKOTO 3a/1aHUSI U COOTBETCTBYIOIIETO TIO CBO-
UM TEXHUKO-PKOHOMUYECKUM I10Ka3aTelisiM COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU 1 TEXHUKH, & TAKXKE TEXHOJIOTUY U OPraHU3AlMK [TPOU3BOJICTBA.

BrlinonHeHne KypcoBoro nmpoekra GopMUpYeT y CTyJAeHTa KOMIIETEHITUN
WH)KCHEPHOT'O0 MPOSKTHPOBAHMS, TIOMOTaeT PACIIMPHUTh U yIIyOUTh 3HAHMS,
MOJIyYCHHBIC Ha JICKIUAX, JA00OPATOPHBIX 3aHATUSX U TIPU CAMOCTOSITEIIbBHOM
WM3YyYCHUU JUCHUIUIMH «DJICKTPUUECKUE U AJIEKTPOHHBIE anmaparsl» U «Teo-
pHs, OCHOBBI pacueTa U KOHCTPYUPOBAHUS DJECKTPUUECKUX M DIICKTPOHHBIX
arnmaparoBy.

Bomnpockl npoekTrpoBaHus 3JIEKTPUUYECKUX allapaToB JOCTATOYHO IIH-
POKO mpeAcTaBieHbI B urepartype [3—5, 7, 10-12, 14, 16, 18, 19, 23]. Takxe
uMeeTcsa 00JIbIIOE KOJMYECTBO YUEOHUKOB M YUEOHBIX MOCOOUIA, MOCBAILIEH-
HBIX PACCMOTPEHUIO (PUBMYECKUX MPOIIECCOB B DJICKTPUUECKUX ammaparax
U cojJiepKaniux HeooxoauMele pacueTHbie popmynel [1, 2, 6, 8,9, 13, 15, 21,
22,25,27-31].

[lenp HACTOSAIIETO MOCOOHUS — MPEJACTABUTh B KpaTKOW (popMe JIOTHKY
rpoliecca MPOEKTUPOBAHUS AJIECKTPUYECKOTO armnapara U MoMOoYb CTYJIEHTaM
OpraHu30BaTh pabOTy HaJ KYpPCOBBIM IMPOCKTOM IO AUCIHHUILIMHAM «DJIeK-
TPUYECKHE W DJICKTPOHHBIC anmapaThl» U « Teopus, OCHOBBI pacuera M KOH-
CTPYUPOBAHUS ICKTPUUECKUX M DJIEKTPOHHBIX aIlllapaToB.



1. ObLLME CBEAEHNA O NPOEKTUPOBAHUU

1.1. NoHATMe u BUAbI NPOEKTUPOBAHUA

[lon npoexmuposanuem (npoekTupoBaHue — OT NaT. Projectus — Opo-
IICHHBIN BIEpe/a) MOHUMAETCS MPOLIECC CO3/IaHUsl HpOoeKma, T. €. IPOTOTHIIA
(mpoo6pasza BO3MOXKHOIO OOBEKTA), JOCTATOYHOTO JUIsl OpraHU3aldd €ro
MIPOU3BOICTBA U SKCILTyaTallUH.

Ilpoexm TEXHUYECKOTO 00BEKTA, TAKUM 00pa3oM, Mpe/CcTaBIseT coOon
COBOKYMHOCTh JAHHBIX U ONUCAHUM, NAIOMMX HEOOXOIUMYIO0 MH(POpPMALIHIO
IS U3TOTOBJICHHSI M DKCILTyaTaIllui 00bEKTa.

[IpoexkTupoBaHue TpeanoiaraeT Co3laHue HOBOTO OOBEKTa, KOTOPHIH
o0JanaeT HaWIy4IIMMHU WU 3apaHee 00yCIOBJICHHBIMU MapamMeTpaMu, CBOM-
CTBAaMU U TEXHUKO-PKOHOMHUYECKHMHU MoKazarensMu. [Ipu mpoextupoBanuw,
C OJIHOM CTOPOHBI, UCTIOIB3YIOTCS HOBBIE HAYYHO-TEXHUYECKUE UACH M 3Ha-
HUS, a C IPYTrO¥ — SJIEMEHTHI MPEKHUX PEIICHUI B HOBOM II€JIOM.

[IpoexTupoBanue 6a3upyeTcs Ha CICAYIOMUX OOIINX HPUHUYUNAX:

1) uepapxuunocmu (pa3dbueHne Ha YPOBHH OMHUCAHUS — CUCTEMA — TOJI-
CUCTEMBI — arperaThl — y3JIbl — KOHCTPYKTHUBHbBIC AJIEMEHTHI );

2) Oexomnozuyuu (pa3OMEHUE COOTBETCTBYIOLIEIO YPOBHS OMUCAHUS
00BEKTa HA COCTaBHBIC YACTH C IEIBI0 UX Pa3JeIbHOTO IPOSKTUPOBAHNSA);

3) muocosmannocmu (MonpasfelieHue Ha CTaJWUW, JTambl, TPOEKTHHIC
MPOLIEIyPHI U ONEpPaLUN);

4) munusayuu u yHuguxkayuu TPOEKTHBIX PEUICHUH, METOJO0JIOTHUHU
U CPEJICTB MPOEKTUPOBAHUS (BBIOOP TaKUX COCTABJISIONIMX OOBEKTa MPOECK-
THPOBAHUS W METOAMK €r0 pacdyera, KOTOPbIE MPUMEHUMBI I BO3MOXKHO
0oJiee MHUPOKOTO KiIacca 0ObEKTOB U MPOIEAYP);

5) umepayuonnocmu (MOBTOPEHHUE MPOEKTHBIX MPOLIETYP C LEIbIO 10C-
THUKEHUSI HAWJTYUIIIeT0 pe3yJibTara).

PaznuuaroT npomsiuinennoe v yuedHoe npoeKTUPOBAHUE.

B cooTBeTcTBUM € TPUHIIMIIOM MHOTO3TAIHOCTU B HPOMbIULIEHHOM
NpOeKmupo8aHuy BBIJICISIOTCS HECKOJIbKO cTaauit (Tadi. 1).

[Ipn yuedbnHoM npoexkmupoeanuu BBHITIONHICTCA KYpPCOBOU RNpPOEKm,
MOIpa3yMEeBAIOIINA TPOSKTUPOBAHUE OJAHOTO U3 BUIOB DJEKTPUUECKOTO am-
napara (KOHTaKTHOTO WJM OECKOHTAaKTHOTO — HApUMEpP pelie, KOHTAKToOpa,
mycKaTtensi, MPeAoXPaHnuTeNsl, aBTOMATUYECKOTO BBIKIIIOUATENS), MPEAYCMOT-
PEHHOr0 TeXHUYeCKUM 3aganuem (13).



Cmaouu npoMvlUIeHHO20 NPOEKMUPOBAHUSL

Tabauma 1

Haszsanue cragnu

Lens

CyIIHOCTh U COZIepKaHue

PesynbTar

Texuuueckoe
3ananue (T3)

ITocTanoBka 3amaun
MPOCKTUPOBAHUS

YcTaHOBIIEHHME HAa3HAYEHHsA, TEXHUYECKUX XapaKTepH-
CTHK, IOKa3aTeleil kauecTBa M TpeOOBaHUU, NperbsB-
JSIEMBIX K Pa3pabaThIBAEMOMY M3/1ETHIO

BapI/IaHT TEXHUYCCKOI'O 3aaHus

TexHnueckoe Bri6op npotoTunos | OT60p U3 HECKOMBKUX (B Mpeesie 0OJHOr0) BapuaHToB, | MHbopMmarus o menecoo0pa3HbIX
IPEUI0KEHUE U UX CPaBHHUTEIb-  |MOAJIEKAIIUX JaJbHEHel pa3paboTke IPOEKTHBIX PELICHUSIX, NPUHU-
(mpenBapuTeNbHOE | HBIM aHAIM3 MaeMBIX K PACCMOTPEHHUIO
IPOEKTHPOBAHNUE)
OCKHU3HOE Br160op okoHva- JleranbHast mpopabOTKa BO3MOKHOCTEH CO3JIaHMs U3Jle- | DCKU3HBINA MPOEKT (COBOKYITHOCTh
IPOEKTUPOBAHUE TEJIBHOT'O BapHaHTa |Jus, yloBiIeTBOpstouiero T3. JOKYMEHTOB, COJEpKallX MPHUH-
YTouHeHue u KoppekThupoBKa T3 3a1aHus U TEXHUYE- LIUMHAAIBHBIE ~ KOHCTPYKTUBHBIE
CKOTO MPEI0KEHUS. pelieHus, faroume oolluee mnpen-
Bonee TouHas oleHKa XapaKTEpUCTUK MIPOCKTUPYEMOT0 | CTaBlIeHHE 00 YCTpoilicTBe U
00BeKTa. MIPUHITUTIE PA0OTHI U3JIEIHS U JIP. )
[IpoBeieHne pacueTHBIX U SKCIIEPUMEHTAIBHBIX paboT
TexHuueckoe Br160op oxoHva- [IpoBeneHre TOYHBIX PACUETOB M IKCIEPUMEHTAIBHBIX | KOMIUIEKT TEXHHUYECKOM OKY-
IIPOEKTUPOBAHHE TEJILHOTO BapHAHTA |HMCCIEJOBAHUN XapaKTEPUCTHK OOBEKTa M y3JIOB, YCTa- | MEHTAIlMM Ha W3JIENNe, BKIOYas
KOHCTPYKTUBHOTO  |HOBJIEHUE PEXUMOB (DYHKIIMOHUPOBAHMS U MOPSIIKA SKC- | KOHCTPYKTOPCKYI0,  IPOrpamMM-
UCTIOJIHEHUS 00BEK- |ITyaTalllu, aHaJIU3 TEXHOJIOTUYECKUX IPOLIECCOB, YTOU- |HYIO, TEXHOJOTUYECKYI0 U IKC-
Ta HEHME OLIEHKH YKOHOMHMUYECKON 3P PEKTUBHOCTH IUTyaTallMOHHYIO
Pabouee PazpaboTka pabo- | BbIOOp TEeXHOJOTHUECKUX MPOILECCOB MO M3TrOTOBIEHUIO | KomIuiekT pabouell TOKyMeHTa-
IIPOEKTHUPOBAHNE Yyel JOKyMEHTAllMM |BCEX Y3JIOB, AeTanell U KOMIIOHOBKAa OOBEKTAa MPOEKTH- | IUU

pOBaHI/IH B ILCJIOM, Y‘-II/ITI:IBaIOH_IaH HpOI/IBBOI[CTBeHHBIG
BO3MOKHOCTH, YTOUYHEHHE KOHCTPYKTUBHOTO O(dopmiie-
HUSL 00BEKTa U OMpeAeNieHUue ero mokaszateneid, odopm-
JIEHHWE MOJIHOW MPOEKTHON JOKYMEHTAIINU




3anayamul yaueOHOTO MPOEKTUPOBAHUS SBISIOTCS:

1) BBIOOp mpOTOTHUIIA;

2) pacyeT OCHOBHBIX 4YacTel, y3JIOB W JleTayiell ammapara ¢ 00OCHOBa-
HUEM [TPUHUMAEMBIX PELICHUI;

3) BBINOJIHEHUE YepTexka OOIIEro BUJA C pa3pe3aMu U YepTeKeN y3JI0B
U JeTanei, npeayCMOTpeHHbIX T3;

4) odopmiieHHE pacueTHO-TIOSICHUTEIHHOM 3aMHUCKHU.

1.2. Tpe6oBaHuA, NpegbaBafgemMble K 3/IEKTPUYECKMM annapaTtam,
W NPUHLMNbI NPOEKTUPOBaHMUA annapaToB

CrpoeKTUpOBaHHBIM 3JIEKTPUUECKHUM amnmapaT JOJIKEH YAOBIECTBOPSITH
psny mpeobosanuii, PEIbIBIAEMbIX K TEXHUYECKUM OOBEKTaM, KOTOPBIC
GbopMyTUPYIOTCS B CTaHAAPTAX, TEXHUYECKUX YCIOBUAX U 3aJaHUSX.

1. @yukyuonanbHo-mexuHuyecKue mpebo8aHusl.

1.1. HarpeBocToiikoCTh HYacTel ammapara Mpu HOPMaJIbHOM pabouem
Y aBApUMHOM pEKHUMaX.

1.2. Dnextpuyeckas MPOYHOCTh H3OJALMOHHBIX YacT€d U MPOMEXKYT-
KOB IPU MHPOJOJLKUTEIIBHOM MaKCUMaJbHOM pa0odyeM HanpsiKEHUW W Hau-
XYJIIUX YCIOBUAX OHKCIUTyaTtanuu (atMocdepHble OCaaKH, MbUIb H T. I.),
a TaK»Xe MpU KOMMYTAIIMOHHBIX U TPO30BbIX MEPEHANPSKEHUSAX.

1.3. MexaHnueckass IpOYHOCTh M HW3HOCOCTOMKOCTH 4YaCTEW arrmapara
B MpejiesiaX TapaHTUPYEMbIX YMCEN ONEPALii, CpOKa CIYX OBl IPU HOPMAJIb-
HOM paboy4eM U aBapUHOM PEKUMAX.

1.4. KommyTarnmonHas crnocoOHOCTh MpU HOPMaJbHOM paboueM U aBa-
PUIHOM peKuMax (1711 KOMMYTUPYIOIIKUX annapaToB).

1.5. Cnenududeckue TpeOOBaHMS IS OTJCIBHBIX BUJIOB aIlllapaToB.

1.6. TIpocTtoTa KOHCTPYKIIMH, MaJIbIe MacChl U TaOAPUTHI.

2. Dxcenayamayuontvie mpeoosaHusl.

2.1. Yder BIUSHUS OKPYKAIOIIKNX YCIOBUH.

2.2. HanexHOCTb.

2.3. JIoaroBe4HOCTb.

2.4. PeMOHTONPUTOJHOCTh (MPOCTOTa U YJOOCTBO OCMOTpA, 3aMEHbI
qacTen).

2.5. Maible SKCIUTyaTallMOHHBIE PACXO/BI.

3. Coyuanvhble mpebo8aHusl.

3.1. OGnerdenue yclioBHM TpyJa 00CIyKUBAIOLIETO MEPCOHAIA.
3.2. be30macHOCTh MPOU3BOJICTBA, MOHTAXA U IKCILTyaTalllH.
3.3. DCTETUYHOCTh KOHCTPYKIIUH.



4. DkoHomuyeckue mpebo8anusi.

4.1. Huskas ce6ecTouMOCTb.

4.2. Hu3kue KanuTaIoOBIOKEHUS IPU MOHTAKE U IKCILTYaTALIMH.
4.3. Hu3zkue 3KCILTyaTallMOHHBIE PACXO/IBI.

5. Texnonoeuueckue mpebosanusi.
5.1. TexHOJIOrUYHOCTh KOHCTPYKIIUH.

6. [IpouzsoocmeenHvlie mpebosanusi.

6.1. YdeT npou3BOACTBEHHBIX BO3MOXHOCTEM.

6.2. Yder BO3MOXXHOCTU MOAU(UKAIIMU, BCTpPAaUBAHUS B KOMILJIEKTHbIE
YCTPOMCTBA, CEpPUMHOCTH IPOU3BOJICTBA.

[Ipu npoeKTUPOBAHUM ANEKTPUUECKOrO arapaTa HeOOXOAUMO YUYUTHI-
BaTh KJIMMATUYECKUE YCIOBUS M1 MECTO YCTAHOBKH (KaTEropusi pa3MeIleHus ),
MEXaHUYECKHE BO3JCHCTBUA, MapaMeTPhl OKPYKAIOIIEH Cpenbl (TemIepary-
pa, BBICOTA HAJl YPOBHEM MODSI).

OcCHOBHBIC MPUHIIUIIBI TPOCKTUPOBAHMS, BHITEKAIOIINE U3 TPEOOBAHUH,
MPEABSBISIEMBIX K AJICKTPUYECKUM arraparam, npecTaBlIeHbl B Ta0M. 2.

B cooTBeTCTBMU ¢ MPUHIIMIIOM JIEKOMIO3UIIUHU SJIEKTPUUCCKUN amnmapar
pa3OuBaeTCs Ha 971eMeHMbl.

CocTaBHBIMU AJIEMEHTAMH DJIEKTPUUYECKUX allapaToB SIBISIIOTCS dema-
JiU, Y3716l U 2PYNNDL.

/Jlemanv — 3neMeHTapHAas 4acTh amnmnapara, W3rOTOBJICHHAS W3 LEJIOro
KyCKa Marepuaina 0e3 IpUMEeHEHUs] COOPOUYHBIX ONEpAaLIHii.

V3en (cOopouHas enuHMIa) — pa300pHOE WK HEPA30OPHOE COETUHEHUE
JBYX WJIA OOJBILEr0 YKcCIIa JieTaneil (B y3es TakKe MOTyT BXOJUTh OJUH WU
HECKOJIbKO MEJIKUX Y3JI0B). ¥Y3ell, C KOTOpOro HauMHaeTcsi cOOpKa amnmnapara,
Ha3bIBACTCSI 0A30BBIM.

I'pynna (4actb anmapara) — COeAMHEHUE y3JI0B U JIeTajeH, sSBISIOIIECECs
OJIHOM W3 OCHOBHBIX COCTaBHBIX YacTEH ammapara, a TakK€ COBOKYITHOCTh
y3JI0B U JeTalled anmnapara, OObeAMHEHHBIX OOITHOCTHIO BBIMOIHAEMBIX UMU
GyHKITUH.

Knaccudummposars yacmu wnanboliee pacnpOCTPAHEHHBIX anmapaTroB
MO>KHO CJIEIYIOLIUM 00pa3oM.

1. IIpoBOOHMKH TOKOBEIYIIETO KOHTYPA U MX KOHTAKTHBIE COETMHEHMUSI.
KoMmyTupyromume KOHTaKThI.

JlyroracutenbHbI€ YCTPOWUCTBA.

MexaHu3MBI.

DIEKTPOMAarHUTHI.

DNEKTPOU3OISIIUOHHBIE JETAIH U Y3JIbL.
Kopnychble getanu, 000J09KH U pe3epByaphl.

NownkewWbh



HpuHuunbl NnpoeKmMuUpoBarusl INEeKmMpudeCcKux annapamoe

Tabmauma 2

[IpuHIMI

JlocTuraemas esib

CpenctBo
TOCTYOKCHUS TEITH

KonunuecTBeHnHble nokazarenu
OILICHKH pe3yibTaTa

[IporpeccuBHOCTH — TEXHUYE-
CKOE COBEpIIEHCTBO KOHCT-
PYKLIMH

[ToBbIIIEHNE TEXHUYECKOTO
YpOBHS anmnapara, yBeJlInueHue
MIPOU3BOUTEIHHOCTH U YIyU-
LIEHHUE YCIIOBU Tpy/ia

[TpyuHIMITHATIEHO HOBBIE KOH-

CTPYKTUBHBIEC PEIICHHUSI, aBTO-
MaTu3aIysl yrpaBlieHHs, TIPU-
MeHeHue 00iee COBEPIIEHHBIX
MaTepHAaIOB

JIOCTUTHYTBIE TEXHUYECKHE T1a-
pameTphI (COTIOCTABIISIOTCS C pa-
HEE UMEIOIIUMUCS).

KoHCTpyKTUBHOCTB — IPOCTO-
Ta U L[€JIeCO00Pa3HOCTh KOH-
CTPYKLIMH, MUHUMU3ALIHS
Macchl U TabapuTOB, OJ104-
HOCTb KOHCTPYKIIMH

[TonmyueHre BEICOKAX TEXHHKO-
YKOHOMHUYECKHX ITOKa3aTeleH,
oOJieryeHne mpou3BOACTBA U
IKCIUTyaTaluu

Kpurnueckuit ananus aHasuo-
TUYHBIX KOHCTPYKLUH, Bapu-
AHTHOE MPOEKTUPOBAHUE, UC-
M10JIb30BaHUE
HOPMaJIN30BAaHHBIX JIeTajael U
y3JI0B, BBIOOp MaTepuaioB U
KOHCTPYKLIHMHA, ONTUMH3ALUS

MarepuanoeMKocTh (Macca U ra-
OapuThI).

KonmgyecTBO cOOPOUYHBIX Y37I0B,
OPUTHHAIBHBIX ¥ 3aMMCTBOBAH-
HBIX JIeTajen.

KosddunmeHT KoHCTpyKTUBHOM
MIPEEMCTBEHHOCTH

DKOHOMHUYHOCTbH — BBICOKAs

3 (HEeKTUBHOCTh KOHCTPYKIIHH
B IIPOM3BOJICTBE U HKCILTya-
TaIu

HonyquI/Ie MHMHHUMAJIBHBIX CC-
OCCTOMMOCTH U OKCILTyaTallu-
OHHBIX PAacxoa0B

Onpenenenre TEXHUKO-
YKOHOMHMYECKHX TTOKa3aTesen
1 UX KOPPEKTHPOBKA MIPH MPO-
€KTUPOBAHHUH, OTITUMH3AITHS
10 MPUHITUITY MUHUMYMa CyM-
MapHBIX 3aTpat

CebecToMMOCTb.
DKCIUTyaTallMOHHBIE PACXOIBL.
DKoHOMUYECKHH 3P PEKT.
OxoHoMHU4ecKas 3PPEKTUBHOCTD.
Cpok OKymaeMoCcTH
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Oxonuanue maon. 2

[Tpunaun

,Z[OCTI/IFaeMa}I OcJIb

Cpencto
IOCTIIKEHUS LETH

KonndecTBeHHBIE ITOKA3aTEIN
OIICHKHU pE3yJibTaTa

TexHOIOrHYHOCTh — IPOCTOTA
1 y100CTBO U3TrOTOBJICHHS,
cOOpKH U peryJIupoBKH JieTa-
JIeH, Y3JI0B U KOHCTPYKILIMH B
IEJIOM, TEXHOJIOTHYECKast
IPEEMCTBCHHOCTD U3JICIIHS B
HPOU3BOJICTBE

YMeHbllIeHHE TPYT0EMKOCTH
H3TOTOBJICHUS JIE€TalICH U
COOpKH U3/IeNHs, BOBMOXHOCTh
MIpUMEHEHHsI HanOoJiee MPou3-
BOJUTENBHBIX TEXHOIOIUYE-
CKHX TIPOIIECCOB M MX THUIIH3a-
s

IIpuBneuenue TEXHOJIOTOB K
Yy4acTHIO B pa3pabOTKe KOHCT-
PYKLHH C HaYaJIbHOW CTA/IUU
MIPOEKTUPOBAHUS

OO01mmas TpyA0eMKOCTh U TPY/I0-
€MKOCTb I10 BUJIaM padoT.
CpeHEeB3BEILICHHBIN KJ1acC TOY-
HOCTHU U3TOTOBJICHUS JETaJIEN.
Cpennuii pa3psig padoT.
Koaddumuent texnomorunaeckoit
MIPEEMCTBEHHOCTH

HaneXHOCTh — BBICOKHE DKC-
IJTyaTallMOHHBIC Ka4eCTBa U3-
JIEJTHsl, 9€TKOCTh paOOThI PH
HOPMAJIBHBIX U HEHOPMaJTb-
HBIX peKuMax paboTsl, 10J1-
roBe4HoCTh. [IpocTora n
0e301acHOCTh MOHTa)Ka 1 00-
CITYKUBAaHUS

Obecnedenue IUTETBHON
OecriepeboiiHOM paboTHI, yBe-
JUYEHHE CPOKa CITy»KObI, o0ec-
neyeHre TpeOOBaHMUS TEXHUKH
0€30MMacCHOCTH U MPOU3BOJICT-
BEHHOW CaHUTApUU

VYyeT npu npoeKTUPOBAHUU U
KOHCTPYHPOBAHUH IKCILTyaTa-
IIUOHHBIX TPEOOBAHUH, OTIBITA
SKCIUTyaTallMy U aBApUHHON
CTATHCTHKH 10 00BEKTaM aHa-
JIOTUYHOTO Ha3HAYCHHS

Cpoxk ciryKOBI.
Kpurepun HagexHoCTH

DCTEeTUYHOCTH — IIETTBHOCTH,
COpPa3MEpPHOCTb, BEIPA3ZUTEIb-
HOCTb (DOPMBI U3JIENHS, HAU-
Jqydlllee ee COOTBETCTBUE
(GYHKIIUU ¥ HA3HAYEHUIO W3-
nenus

Cosmanue Hanbosee OJaro-
MPUATHBIX YCIOBUH I pado-
ThI 00CITY>KMBAIOIIETO IEePCO-
HaJla, MOBBIIICHUE KYJIbTYPbI
o0CITy)KMBaHUS

[IpuBneyeHue Kk KOHCTPYUPO-
BAHUIO IU3aHEPOB

Poct IMPOU3BOANUTCIIBHOCTHU Tpyda

OProHOMUYHOCTb — Y100CTBO
00CITy’)KHBaHUS U pEMOHTA

CO3Z[aHI/I€ ONITUMAJIBHOT'O pC-
KHMa pa6OTLI YCJIO0BCKA B CHC-
TEMC «YCIIOBCK-MallIMHa»

VY4er npu npoeKTUPOBAHUN
4eJI0BeYecKoro (akropa

Poct IMPOU3BOAUTCIIBHOCTHU Tpyda




Jlemanu u y3nel anmapaToB KIACCUPHUIMPYIOTCS MO KOHCTPYKTHUBHO-
TEXHOJOTMYECKUM MPU3HAKAM, CJIEIYIOIIUM 00pa3oM:

1. KopriycHbie aetanu, 000J0YKH U Pe3epBYyaphl.

1.1. Koprrycsl, pambl, KapKackl U Ipyrue OCHOBaHMS anapaToB.
1.2. llxadwl, aumKu, KOPOOKH, KOKYXHU U IPyrue 000J0UYKH.
1.3. Macnsiubie 6aku, BO3AYIIHBIE U IPYTHE PE3EPBYapHI.

2. Jleranm MEXaHH3MOB.

2.1. Banukwu, Bajbl, HOAIIUITHUKYA, BTYJIKH, PbIYaru, MECTEPHH, 3yOdaT-
KM, KyJIauKH, KyJIa4KOBbIE MAHOBI U JIp.

2.2. JepxaTenu KOHTaKTOB, IKOPS MAarHUTOIPOBOJIOB U JIPYTU€ JACTaIH
KOHTAKTHBIX M 3JICKTPOMArHUTHBIX MEXaHU3MOB.

2.3. HwmuaAapsl, TOPIIHU, KOPITyca BEHTHIICH, AeTall THEBMaTHYECKUX
Y TUAPABINYECKUX MEXaHU3MOB.

2.4. Ocu, KepHbI, OIOPBI, OCHOBAHMS, IUIAThI, JETAIM 3alCILICHUS
U ApyTrue AeTaau JICKTPOMEXaHU3MOB.

2.5. IlpyxuHBL.

3. Jleramu n y31b6l TOKOBEIYIIIMX YaCTEM.

3.1. KoMmyTupyromune KOHTaKTbl 1 KOHTAKTHBIC JIETAJIH.

3.2. Karymku u3 meau 00JIbIIOro CEUCHHUS.

3.3. XKecTkue U ruOKue EKTPUUECKUE COSTUHEHUS U ITYHTHI.
3.4. MHOrOBUTKOBBIE KaTyIIKH.

3.5. DieMeHThI pe3ucTOpOB.

3.6. bumeranauyeckue 3JIEMEHTHI.

4. MarauTonpoBObl.

4.1. MarauTonpoBobl annapaToB NOCTOSIHHOTO TOKA.
4.2. MarauTonpoBo/bl annapaToB NEPEMEHHOIO TOKA.
4.3. IloCcTOSsHHBIE MAarHUTBHI.

5. DNEKTPOU3OIAIMOHHBIC JETAIH U Y3JIbl.

5.1. Jleranu u3 mjaacTMacchl.

5.2. Jleranu, nosy4yaemble MEXaHUYECKON 0OpabOTKOM W3 M30JALHUOH-
HBIX MaTE€pPHAJIOB U JIEpEBa.

5.3. Jleranu, uMeronye HAMOTAHHYIO U CIIOUCTYIO U30JIALIMIO.

5.4. Jletanu u3 KEpaAMUKH.

5.5. Jeranu u y37bl C TUTON U30JISIUACH.

1.3. O6bem 1 CTPYKTypa KypcoBOro NpoeKTa

Kypcosoit npoexm — yuebHasi paboTa, cojepikaias pe3yibTaTbl Bbl-
MOJIHEHUS 3a7a4d, CHOPMYIMPOBAHHON B TEXHUYECKOM 3aJaHuu. Bxitouaer
TEKCTOBYIO IOKYMEHTAILIMIO (PacueTHO-MOsICHUTENbHAS 3aMucKa) U rpaduue-
Ckuii MaTtepuai (COOpPOUYHBINA YEPTEK CIIPOCKTUPOBAHHOTO arIapara).
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O0beM pacueTHO-MOSICHUTEIbHON 3alMCKHU JOJKEeH cocTaBiATh 30-35
CTpaHUI] pyKOIIMCHOTO TEeKCTa. B HeWl 1OMKHBI OBITH IPUBEICHBI:

* TUTYJIbHBIN JIUCT;

e 3aJaHMUE;

* pedepar;

e conep)kaHue paboThI (OTJIaBIEHHE);

e BBEJICHUE;

e OCHOBHBIE pa3JeNbl, BBIIIOJIHEHHbIE B COOTBETCTBUU C T3;

e 3aKJIIOYEHUE;

e IIEpPEUEHb UCMOJIb30BAaHHBIX HICTOYHUKOB;

e IIPWIOKEHHUS.

Tumynvnotit qucm SBISETCS TEPBBIM JIMCTOM NOSICHUTEIBHON 3aIllMCKU
u opopmisiercss o ¢opme, permamerntupyemoit CTO TIIY [37]. IIpumep
o(opmIIeHUsI TUTYIBHOTO JIUCTA MPEICTaBICH B MPHUIL. |.

3aoanue (TeXHMUYECKOE 3aJJaHUE) HA KypCOBOE IPOECKTUPOBAHME SIBIIS-
eTCsl TOKYMEHTOM, B KOTOPOM (OpPMYJIHpPYETCsl TeéMa KypCOBOIO IMPOEKTa
C YKa3aHHeM THIa anmnapara, UCXOAHBIX JaHHBIX B BHJI€ HOMUHAJIbHBIX Ma-
pamMeTpoB, XapaKTEPUCTUK OOBEKTa MPOEKTUPOBAHUU U PEKHUMOB PabOTHI,
YKa3bIBAETCS COJIEPKaHUE MOSICHUTEIbHON 3aUCKH (TEKCTOBOTO JOKYMEHTA)
u rpaduyeckoit yactu. [Ipu yueOHOM NpoeKTUpOBaHUU 3a7aHue, 0(OPMIICH-
HOE COOTBETCTBYIOUIUM 00pa3oM MpernojaBaTeleM M YTBEP)KJIECHHOE 3aBe-
OyromuM Kadeapoil, BeIIaeTCs KaXIoMy CTyaeHTy. llpumep odopmieHus
3aJlaHus IPEACTABIIEH B puI. 1.

[TosicauTenpHas 3amucKa JOJHKHA B KPAaTKOW M 4eTKOU (hopMe pacKpbl-
BaTh TEMY KypCOBOTO MPOEKTA.

Bo 6sedenuu npuBoasaTCs oOUME CBEACHHUS 00 UCCIEAyeMOM amrmapare
(HazHaueHue, 00JIacTh MPUMEHEHHUS, Kilaccu(uKaius, yCTpomucTBO, MIPUHITUTT
JEeMCTBU ammapara, CXeMa MOJKIIIOUEHHs ), OTMEUaloTCs OCHOBHBIE MpoOJe-
MBI IIPH pa3pabOTKE U YCOBEPILIEHCTBOBAHUHM AINapaToOB U MYTH UX PEILIECHUSI.

OcHosénasa uacmp BKIIOYAET BHIOOP MPOTOTHUIIA, 0OOCHOBAHKME BHIOOpA
KOHCTPYKTUBHBIX (DOPM M pacueTsl OTAEIbHBIX Y3JI0B anmnapara. OO0CHOBa-
HHUE BbIOOpa MPOTOTHUIA OCYILIECTBIISIETCS] HA OCHOBE CPAaBHUTEIBHOTO aHAJIU3a
HECKOJIBKUX BAapHAHTOB JJICKTPUYECKUX ammaparoB. [Ipum 3ToM ommchIBaroTCS
TEXHUYECKHUE MapaMeTPhl U XapaKTEPUCTUKH allapaToB, UX JOCTOMHCTBA U He-
JTOCTaTKH.

3axnuenue OKHO COAEPKATh KPATKUE BBIBOJBI IO PE3YJIbTATAM
BBITIOJTHEHHON pPa0OThI, OIEHKY IMOJHOTHI PEIICHUI MOCTaBICHHBIX 3ajad,
pa3paboTKy peKOMEHIalui MO0 KOHKPETHOMY HCIIOJIb30BAHUIO PE3yJbTaTOB
paboTHI.

B nepeuenv ucnonvzosannvix ucmouynukoeé BKIIOUYAIOTCS TOJBKO TE,
Ha KOTOPbIE UMEIOTCS CChUIKU B MOSICHUTEIBHOM 3aITUCKE.
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N3noxkenne marepuana B MPOEKTHOM 3amuCKe BEAETCA IO pasjesiam
u myHKTaM. [lopsiiok MyHKTOB 3aBHCHT OT BBIOPAHHOTO METOJa pacuera
Y BHUJIa MPOEKTUPYEMOT0 amnmnapara.

B pacueTHoO# yacTu 3amuCKy MPUBOASTCS pacueTHbIE (OPMYIBI B CUM-
BOJILHOM BHJIE€ U C YMCJIOBBIMU 3HAUYECHHSIMU, a TAK)KE PE3YyJbTaThl BHIYUCIIE-
HUW C yKa3aHHEM pa3MepHOCTH. Bce pacdeTsl HE0OX0IUMO CHAOXKATh IMOsIC-
HEHUSIMU U CCBUIKAaMH Ha JIUTEPATypy.

OdopmiieHue 3amucKy BBITIOJNHSAETCS B COOTBETCTBUU C TPEOOBAHUSIMU
CTO TIIY, neicTBYIOIIMMH B JaHHBIN NIEPUO]T BpeMeHH [37]. 3anucka A0KHA
OBITH MOJIMKCaHA UCTIOTHUTEIEM C YKa3aHUEM JIaThl €€ OKOHYAHMUS.

I'padmueckas yacTh MpoeKkTa BKIKOYAET YEPTEK OOIEero BUAa ammapara
B 2-X WK 3-X MPOEKIUAX C HEOOXOAUMBIMU pa3pe3aMu, YepTeKU Hanbosee
BAXKHBIX Y3JI0B W JIeTaliel amnrmapara (B COOTBETCTBUM ¢ T3), a Takxke crenu-
dbuKaIuio y3J10B U JeTaleil ¢ ykazaHueM MaTepHaioB.

BrinonHeHHbI KypCOBOM MPOEKT NPEAOCTABIIETCS MNPENOAABATENIO
JUTSI IPOBEPKH | (B CITy4ae yIOBIECTBOPUTEILHOTO UCTIOTHEHUS) 3aIUIIAETCS
CTYZIEHTOM.
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2. NOPAAOK NPOEKTUPOBAHUA SNEKTPUYECKUX AMNMNAPATOB

Hecmotps Ha Gosnblioe pasHOOOpa3ue 3MEKTPUUECKUX arapaToB, MOXKHO
HAMETHUTh OOILIUI OPUEHTUPOBOUHBIN HOPAOOK NPOEKMUPOBAHUA DIECKTPH-
YEeCKOro ammapara. TOT MOPSI0K OOJbIIe MOAXOIUT K yYEOHOMY MPOEKTH-
poBaHuio. IIpy NPOMBINUIEHHOM NPOEKTHUPOBAHUU IIOPSANOK H3MEHSAETCS
BCJICJICTBUE Pa3/IeJICHUs €r0 Ha SCKU3HBIN, TEXHUYECKUI U pabodYuil STallbl.

1. IloaroToBUTENBHBIN ATAIl MPOEKTUPOBAHUS.

1.1. ITomyueHue u coraacoBaHUE MPOECKTHO-TEXHUYECKOTO 3aJaHusl.

1.2. O0630p COBpEMEHHBIX KOHCTPYKIIUH.

1.3. Pa3zpaboTka TEXHUKO-DKOHOMUYECKOTO OOOCHOBAaHMS CO3aHUs
HOBOTO anmnapara Uil CEpUH armapaTos.

2. BpIOOp KOHCTPYKTUBHOM CXEMbI U KOHCTPYKTHBHBIX (DOPM, KOMIIO-
HOBKa KOHCTPYKLIMH. B pacueTHO-NOSCHUTENBHOM 3aIlMCKE JAETCA KPAaTKOE
ONMKMCAaHUE KOHCTPYKLIHH.

3. BrI0op 1 pacder AMeKTPUIECKOU U30JISAIINH.

4. IlpoekTupoBaHUE MPOBOJHUKOB M KOHTAKTHBIX COCIMHEHHN TOKO-
BEJIYILIETO KOHTYpA.

5. IIpoekTupoBaHHE KOMMYTHPYIOIIUX KOHTAKTOB.

[IpoexTupoBaHUE NyroracuTENBHOIO YCTPOUCTBA.

Pacuer a51eKTpOoqMHAMUYECKUX YCHIINN.

IIpoexTupoBaHne MeEXaHU3Ma IIPUBOJIA.

IIpoekTupoBaHe KOPIYCHBIX U U30JSILIMOHHBIX JAeTalel, 000J0UeK,
pe3epByapos.

10. TenmoBoii pacyeT 3JIEMEHTOB U armnapara B IIEJIOM.

11. KoHcTpykTuBHAs popaOOTKa JeTael U y3JI0B anmnapara.

12. OproHoMuueckuii 1 KOMIO3ULIIMOHHBIA AHAJIN3S.

13. Pa3paboTka BOIIPOCOB TEXHOJIOTHH.

14. PazpaboTka BOMpPOCOB 0OECNEYEHUs TEXHUKU OE30MacCHOCTU U OX-
paHbl Tpy/ia MPU SKCIUTyaTallud U MPOU3BOACTBE anmnapara.

15. Pa3paboTka opraHu3allMOHHBIX MEpPONPUSTHI, CBA3aHHBIX C CO3/1a-
HUEM armapara.

16. Pa3zpaboTka S5KOHOMUYECKON YaCTH MPOEKTA.

17. Odopmnenue rpadpuyeckoil yacTu MPOEKTa — YepTexei, cxem, rpa-
(UKOB.

18. CocraBnenue 3aKitoueHuss U 0QOPMIICHUE PACUETHO-TIOSCHUTEIbHON
3AIUCKU.

o e

14



Jlni psina anmapaToB, B YaCTHOCTH OECKOHTAKTHBIX, MOPSAOK COMIEpKa-
HUsI IPOEKTa HECKOJIBKO MHOM.

[TyHkTBI 12—16 BBINOJHAIOTCS, €CIIA 3TO MPEAYCMOTPEHO TEXHUYECKUM
3aJIaHUEM.

[IpoekTupoBaHue anmapara BBIIOJHSAETCA, B OCHOBHOM, METOJOM IIO-
CJIEIOBATENbHBIX TPUOIMKEHUH.

2.1. NMpoeKTHOEe TeXHUYecKoe 3agaHue

3aoanue na npoekmuposanue >ICKTPUYECKOTO amIapara WIA CEPHU
anmnapaToB JOJDKHO COAEpXKaTh JOCTATOYHBIC JUIS Pa3pabOTKU JaHHBIC TEX-
HUYECKUX IMapaMEeTPOB, a TaKXKe OHKCIUTyaTallMOHHBIC, MPOHU3BOJICTBEHHO-
TEXHUYECKHE ¥ SKOHOMHUYECKHE TPEOOBAHUS U CBEIICHUSI.

Hwuxe nepednciieHbl OCHOBHBIE OaHHble, MPeDO6AHUA U C6E0EHUS.

1. HammeHoBaHMe anmaparta WM CEpUN U Ha3HAYEHUE.

2. Ponx Toxa, HOMHMHAJIBHOE HAIPSKEHUE C YKa3aHUEM YaCTOThI, HOMU-
HAJIBHBIN TOK.

3. Popx Toxa 1 HOMHUHAJIBHOE HAIPSKEHUE LIETH YIPABICHUS U APYTHX
BCIIOMOTATEJIbHBIX IENEH.

4. Ywucno v BUJI KOMMYTHUPYIOIIUX KOHTAKTOB — IIABHBIX (YMCIO MO-
JIIOCOB), OJIOKUPOBOYHBIX U IPYTUX BCIOMOTaTENbHBIX.

5. XapakTep Harpy3Ku U OCHOBHBIE DKCIUTYyaTallMOHHbBIE [TAPAMETPHI.

5.1. Bun Harpy3ku.

5.2. Yucno BKIOYEHUHN B 4aC U MPOJOJKUTENBHOCTD BKIIFOUECHUS MPU
KPaTKOBPEMEHHOM U TOBTOPHO-KPAaTKOBPEMEHHOM PEKUMAX.

5.3. IlpenenpHas OTKIOYAIONIAS U BKIIOYAOIIAS CIIOCOOHOCTD.

5.4. Tepmuueckas u 3IEKTPOAMHAMUYECKAsT YCTOMYUBOCTb.

5.5. DnekTpuyeckas U MEXaHUYECKasi K3HOCOCTONKOCT.

6. Bua mexaHu3ma BKIIIOUEHWMs], IEUCTBHS WIA pearupoBaHus (dJIEK-
TPOMArHUTHBIN, UHAYKIIMOHHBIA, THEBMATUYECKUN, TUAPABIUYECKUM, DIICK-
TPOJIBUTAaTEIbHBIN, IPY>KUHHBINA, PYYHOU U PYTHUE).

7. Cnoco® W yclnoBUSI YCTaHOBKH, HEOOXOJMMOCTh U BHUJ OOOJOYKH
Y DJIEKTPOMOHTAXA.

8. YcmoBus dKCILTyaTalyu.

9. IIpou3BOACTBEHHO-TEXHUYECKHE TPEOOBAHUS U CBEICHUS — Xapak-
Tep MPOM3BOJCTBA, JaHHBIE 00 MMEIOIIEMC 000PYIOBaHUH, TPAHCTIOPTHBIX
CPEACTBAX, TEXHOJOTMYECKON OCHACTKE U IPYTUE CBEICHMUS.

10. DxoHOMHYECKHUE U IpyTHe TPEeOOBAHMUS.

HekoTopsix U3 nepednciaeHHbIX TPeOOBaHUI U CBEICHUN MOXET HE CO-
JEPKAThCSA B MPOEKTHOM 33/IaHUH.
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[Ipu y4eOHOM MPOEKTHPOBAHUH B TEXHUYECKOE 33/1aHUE TAK)KE HE BKIIIO-
YaeTcs psij [IyHKTOB.

2.2. 0630p CyLLEeCTBYIOLMUX KOHCTPYKLUN

[IpoekTupyeMblil ammapaTr JOHKEH OTBEYaThb COBPEMEHHOMY YPOBHIO
JTOCTIKCHUM Hayku U TeXHUKHU. C 3TOH IeNIbI0 HEOOXOAMMO MIPOBECTH KpU-
muuecKuil auanau3 JNy4IIUX OTEUECTBEHHBIX U 3apyOekHBIX ammapaTos,
UMEIOIINX C MPOCKTUPYEMBIM amnmapaToM OJMHAKOBOE WJIM MOJ00HOE MpH-
MEHEHHUE 1 OJIM3KHUE TeXHUYecKue mapameTpsl (cm. tadm. [1.5, mpu. II).

[IpuauMaemble 11 CpaBHEHUSI OOBEKTHI MOTYT OBITH OCHOBAaHBI Ha OT-
JUYHBIX OT MPOEKTUPYEMOT0 PHUHIIUIAX, HO OHU JOJKHBI OBITH MpeTHA3HA-
YEeHBI VIS BBITIOJTHEHUS TOM K€ (DYHKIIUH.

[Ipu npoBenennn 0630pa HEOOXOAUMO YUUTHIBATh CIEAYIOLIUE YCAOGUA
conocmagumocmu.

1. OnuHakoBbIE OCHOBHBIE TapaMeTpbl (HOMUHAJIBHBIC HAMNpSKEHUE,
TOK, 4ucio moitocoB). CrenyeT CpaBHUBATH YEJbHBIC MOKa3aTeId, OTHE-
CEHHBIE K OJJHOMY IOJIOCY, €AUHULIE TOKA U T. [I.

2. OguHakoBBI XapakTep MPOU3BOACTBA (€AUHUYHBINA, CEPUIHBIN,
MAaCCOBBIN).

3. OnuHakoBasi TEXHOJIOIMYECKas OCHAILEHHOCTh TpousBojicTBa. Cebe-
CTOUMOCTh OMBITHBIX 00PA3I0B, U3rOTABIMBAEMBIX C MUHUMAIBHO BO3MOKHOM
OCHACTKOM, OOBIYHO BBILIE, YEM IPU XOPOIIO OCHAILIEHHOM IPOU3BOJICTBE.

4. OnvHaKoOBbIE HPKOHOMHUYECKHE (DAKTOPHI, TaK KaK TEXHUYECKHE pe-
IIICHUS, SKOHOMHUYECKH BBITOIHBIC ISl OTHOM CTPaHBI, MOTYT OBITH HE A dek-
TUBHBI ISl JPYTOid, BCIEICTBUE PA3IUYUil B COOTHOIIICHUM IIEH HA MaTepua-
JIbL, SJIEKTPOSHEPTHIO U T. 1.

[Tpu mpoBeneHnn 0030pa CyIIECTBYIOMINX KOHCTPYKIIMMA, TOMUMO KpaT-
KOr0 OIHKCAHUS, MEPEUUCIICHUS] JIOCTOMHCTB U HEJOCTAaTKOB KOHCTPYKIIUH,
HEO0OXO0IUMO JJaTh KOJMYECTBEHHYIO OLIEHKY KayecTBa.

[IpumepHas cxema 0630pa BHITISIIAT CIAEAYIOIUM 00pa3oM:

1. Kpatkoe omnucanue OCOOEHHOCTEH KOHCTPYKILHMHU, €€ JIOCTOMHCTB
Y HEJI0CTaTKOB.

[Ipu 3TOM paccmaTpuBarOTCS Kak OCOOCHHOCTH arlapara B LEJIOM, TaK
1 0COOEHHOCTH OCHOBHBIX YacTel anmnapara (KOHTaKTHas U JyroracuTeslbHas
CUCTEMA, MEXAHU3M BKJIIOUCHHs, KOPIIyCHbIE M H3OJSLUMOHHBIE JIE€TaIu
UT. I.).

2. OCHOBHBIE TapaMETPbI anmnapara.

2.1. HoMuHanpHbBIE U IPOYNE TEXHUYECKUE MMapaMeTPhI anmnapara.

2.2. Macca, rabaputHbie pa3Mepsl U 00bEM, YCTAHOBOYHAS TIOIIA/Ib.
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2.3. Tloka3zaTenu TEXHOJOTUYHOCTH: KOJIMYECTBO OCHOBHBIX M KPETIEK-
HBIX JeTajiell, KOJIUYSCTBEHHBIN COCTaB AeTaJIel 10 TEXHOJIOTHH UX U3rOTOB-
neHus: (JIUTHIX, MITAMIIOBAHHBIX, TPECCOBAHHBIX ) U IPYTHE MTOKA3aTEIIH.

2.4. Ilena.

3. ViaenpHBIC TOKA3aTEIIH.

3.1. Macca, oTHeceHHasi K TabapuTHOMY 00bEMY, HIIM Macca, OTHECEH-
Hasg K OCHOBHOMY XapaKTEpHOMY IlapaMeTpy ammapaTra (TOKY, MOIIHOCTH,
YCHJIUIO JISKTPOMArHuTa  T. II.).

3.2. T'aGapuTthl — raGapuTHBIN 00bEM, IPUXOIAIIUICS HA €IUHHUITY Mac-
Chbl, TAOAPUTHBIA 00BEM, MPUXOAIIMNCI HA €IMHHUILY OCHOBHOT'O XapaKTep-
HOT'O IMapaMeTpa, YCTAaHOBOYHAs IUIOMIAb, IPUXOMSAIIASACIA HA CIUHHUILY
OCHOBHOT'O XapaKTEPHOTO IMapaMmeTpa.

3.3. CTOUMOCTh E€IWHMIIBI MACCBl, CTOMMOCTL €IUHHIILI OCHOBHOIO
XapaKTEPHOTO MapamMeTpa arnmapara.

TexXHUKO-?>KOHOMHYECKHE ITOKa3aTeIu uenecoo6pa3H0 MpCaACTaBJIATb
B BHJC Ta6JIHH U quarpamMM, KOTOPBIC 3aTCM HCIIOJB3YIOTCA IJIsI CPABHUTCIIb-
HOU OOCHKH CO CIIPOCKTUPOBAHHBIM allllapaTOM.

2.3. TexHUKO-3KOHOMMYecKoe 060CHOBaHUE NPOEKTa

[Ipy mpoexkTHpoBaHUM ammapaTa HEOOXOAWMO HCXOAUTH HE TOJBKO
U3 TEXHUYECKUX 33/1a4, HO U U3 SKOHOMUYECKOMU 11€1€CO00pa3HOCTH.

Texnuko-3KoHomuueckoe 000CHOBaHUue HeOOXOOUMOCIU PA3PAdOMKU
H06020 anmapaTa 3aKJIo4yaeTcss B 0OOCHOBAHMM €ro TEXHUYECKOW M IKOHO-
Mu4ecKon 3(h(HEeKTUBHOCTH.

[IpoexTupyeMblil anmapar A0HKEH 00€CTeUrTh MOJyYeHHe MaKCHMallb-
HOTO pe3yJibTaTa B AKCIUTyaTalldd MPU HAaUMEHBUIUX 3aTpaTax MpH MpOMU3-
BOJICTBE, MOHTA)KE€ U HKCILITyaTallUH.

Tak kak opranu3zanus NPOU3BOJCTBA HOBOI'O amnmapara BeChbMa 3aTpart-
Has, B HEKOTOPBIX CIy4asx Lieaecoo0pa3Hee MOJECPHU3UPOBATh KOHCTPYK-
LI1I0, a HE pa3pabaThIBaTh HOBYIO.

TexHUKO-3KOHOMHYECKOE O0OOCHOBaHUE pa3padaThIBACTCS HAa OCHOBE
MIPOEKTHOTO 3a/IaHKsI U 0030pa CYIIECTBYIOIINX KOHCTPYKLIMMA. PacyeTsl Tex-
HUKO-3KOHOMHUYECKOr0 OOOCHOBAHUS MPOU3BOIATCS MPU CPAaBHEHUH paspa-
00TaHHOW KOHCTPYKIIMHU C CYIIECTBYIOIIMMH, a TAKXKe C IPYTMMH BapuaHTa-
MU KOHCTPYKIIUH.

TexHUKO-25KOHOMUYECKOEe OOOCHOBaHME MPOEKTa IMPEACTaBISET COOOit
BBIBOJIbI 00 IKOHOMUYECKOW 3(PPEKTUBHOCTH, CIECTAaHHBIC HA OCHOBE JICHEXK-
HBIX TMOKa3aTeneil (ce0ecTOMMOCTh MJIM ONTOBAas II€HA, KaUTAJbHbBIE 3aTpa-
ThbI, SKOHOMUYECKast 3(P(HEKTUBHOCTh OCBOEHUSI M IKCILTyaTallid, SKOHOMUS
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CPEICTB U T. 11.) U (paKTOPOB, KOTOPHIE HE BBIPAKEHBI B JICHEKHOM SKBUBA-
JIEHTE, HO UMEIOT BAXKHOE CaMOCTOATENIbHOE 3HAUCHUE (HAIpUMED, MOBbIIIE-
HUE HAJC)KHOCTU U OE30MaCHOCTH, YIIYUIIICHHUE YCIOBHM TPyaa).

TexHUKO-9KOHOMUYECKOe 000CHOBaHHME OOBIYHO COJIEPIKUT CIIECIYIONTUE
pasnienbl:

1. Onpenenenne HEOOXOTUMOCTH TMPOCKTUPOBAHMS armapaTta (yKas3bl-
BaeTcs 00J1acTh MPUMEHEHUS U TOTPEOHOCTh HAPOJHOTO XO3SMCTBA B HEM).

2. Bb160p 00BEKTOB JIJ1s1 CPAaBHEHHUSI.

3. OnpezneneHue TEXHUKO-DKOHOMHUYECKHX IOKa3aTesied CIpOeKTUPO-
BAHHOTO allfapara U COMOCTAaBJIEHUE C MOKa3aTeIsIMHU BBHIOPAHHBIX JIJIs aHa-
an3a 00bEKTOB.

4. Pacuer »KOHOMHUYECKON 3((YEKTUBHOCTH U CpOKAa OKYNAaeMOCTH
KalmMTaJIbHBIX 3aTparT.

5. O6miast uToroBasi TEXHUKO-3KOHOMHYECKAsI OLICHKA MPOEKTA.

TexHUKO-3KOHOMUYECKOEe 00OCHOBAHHE MPOU3BOAMTCS HA BCEX 3Tamax
IPOEKTa, MPU 3TOM Ha HayaJIbHOM 3Talle pacyeThl MPOBOASTCS HA OCHOBE YK-
PYIIHEHHBIX NTOKa3aTeNeH.

2.4. BbibOp KOHCTPYKTUBHOM CXeMbl

BBIOOp KOHCTPYKTHBHOM CXEMBI, BKIIIOUAIOIIWNA BHIOOP KOHCTPYKTHB-
HBIX (OpM U OOIICH KOMIIOHOBKH KOHCTPYKIIUH, SIBJIICTCS OTBETCTBEHHBIM
U CIIOKHBIM 3TAariOM NPOSKTHPOBaHUs. KOHCTPYKTHBHAS cXeMa M KOMIIOHOB-
Ka OOIIeTo BHJIa allapara, €ro OCHOBHBIX YacTel pa3padaThIBACTCS YKPYII-
HEHO, 0e3 JcTalM3allii, IPH 3TOM BaKHO BBIJCIHTH TJIaBHOE, MCKIIOYUTH
BTOPOCTEIICHHOE.

[Ipu BBIOOpPE KOHCTPYKTUBHOM CXEMBI YUUTBIBAIOTCS MPOEKTHOE 3aja-
HUE, YCIOBHS paboThl, TpeOOBaHUS, PEIBSIBISIEMbIC K alllapaTy, MPUHIIAIIHI
MIPOCKTUPOBAHMS 1 KOHCTPYUPOBAHMSI armapara.

[Ipu mpoekTUpoBaHUM MOTYT UMETh MECTO MPOTHBOPEUYUBHIE TpeOOBa-
HUSI U (PaKTOPhI, YTO MPUBOAUT K HEOOXOJIMMOCTH HAaXOJUTh ONTHUMAIbHBIC
coueTaHus HamOoJiee BXKHBIX M3 HUX. M3 HUX CIeayeT OTMETUTh (GopMy
MU pa3Mepbl TOKOBEIYIINX YacTeH, W30JSAIMOHHBIC PACCTOSHUSA, OJOYHOCTH
KOHCTPYKITUH.

Koncmpykmuenas cxema IOKHA OTPaKaTh PACIIOI0KECHUE KOMMYTH-
PYIOIIMX KOHTAKTOB, MECTO W B3aMMHOE PACIOJIOKCHHE JTYroracuTeIbHBIX
YCTPOWCTB, BHUJ AJICKTPHUUYCCKOW H3OJSIIIUU OTACIBHBIX Y3JI0B M JETaleH,
CTPYKTYPY KHMHEMATHYECKON CXEMBI ammapara, pacroJIOKEHHE MPHUBOTHOTO
MEXaHHM3Ma, PACIIOJI0KEHUE OMOPHBIX JIEMEHTOB KOPITYCHBIX AETajeH, pac-
MOJIO’KEHHE 000JI0UKH, OaKa, pe3epByapa.
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2.5. NMpoeKTupoBaHMe NPOBOAHUKOB U KOHTAKTHbIX COeAUHEHUA
TOKOBeAyLlero KOHTypa

Tokosedywiuii Konmyp >JIEKTPUUYECKOTO armapara COCTOUT U3 yacmeil,
Pa3JIMYHBIX MO pa3MepaM U KOHCTPYKIUU. K HUM OTHOCATCS: 3aKMMBbI KOH-
TaKTHBIX BBIBOJIOB, TIPOBOJIA, KAOEIH, MTUHBI, CTEPKHH, MEPEMBIUKH, KaTYIII-
KM, KOHTAKTOJEpP)KAaTeJIh, KOMMYTHUPYIOIIHE KOHTAKTBI, TPaBEPChI, THOKHE
IIYHTHl [IAPHUPHBIX KOHTAKTHBIX COEAUHEHUN, TEPMOAJIEMEHTHI TOKOBBIX
pelie U paclenuTeNieil aBTOMAaTUUECKUX BBIKIIOYATENIEH U IPYTHE.

3adaueii pacuema NPOBOJHUKOB W KOHTAKTHBIX COEAUHEHUM TOKOBE-
JYIIET0 KOHTYpa SIBJISIETCS OMPEIeICHHE UX Pa3MEPOB U TUIOIIAIA CEUCHHUS.

OCHOBHBIMM pacyeTaMu IIPU ITOM SIBJISFOTCS:

1. Onpenenenue MIOMAAA U Pa3MEPOB CEUYECHHUS MPU TOKE MPOJIOIHKHU-
TEIHHOTO PEKUMA, a TaKXKe MPH JIPYTUX pabouux pekuMax. ITa 3ajada oT-
HOCHUTCS K TEIIJIOBBIM pacueTaM.

Pa3zmepnl cedeHns TOKOBEAYIIUMX YacTel MpU MPOAOJDKUTEILHOM PEKU-
M€ JIMMUTHUPYIOTCSA JOMYCTUMOW TeMIlepaTypoi (WMJu JIOMYCTUMBIM IPEBBI-
HIEHUEM TEMIIEpaTypbl), BeInunHa KoTopoil ycranaBnupatorcs 'OCT u npu-
BOJUTCA B CHOPaBOYHOM JuTeparype. BennunHa TOMyCTUMON TEMIIEpaTyphI
3aBUCUT OT HAMPSDKEHUS, KJlacca U30JISIIUU, MaTepuaia U Jpyrux (hakTopoB
[18, Tabm. 15-1, 15-2].

2. KOHTpONBHBIM pacyeT IUIOIIAad U Pa3MEPOB CEUYEHUS INPU KPATKO-
BPEMEHHOM PEXUME — IMYCKOBOM ISl allllapaToB YNPABJICHUS U aBaApUUHOM
(Ipu TOKE KOPOTKOI'O 3aMbIKAHUSI) JJIsSI alllapaToB pacipeicsieHus YHEPTruu
[18, C. 132].

Pacyer mpu KpaTKOBpPEMEHHOM PEXHUME BEIETCS C HCIOJIb30BAHUEM
KpUBBIX anuabartuueckoro Harpesa [18, C.414-416]. B kparkoBpeMEHHOM
pPEXKHUME JIONMYCTUMBIE 3HAYEHUSI TEMIEpaTyp COCTABJISIOT: JJIi HEU30JUPO-
BaHHBIX MPOBOAHUKOB U3 Meau — 300, amomunus — 200 rpaaycos Llenbcus,
a M30JIMPOBAHHBIX — B 3aBUCHMOCTH OT KJIacCa M30JISIIIHH.

[Tpu mpoeKTUpOBaHUU JIEMEHTOB TOKOBEIYIIETO KOHTYpa BEIOMPAIOTCS
WX KOHCTPYKTHBHBIC (OPMBI M TMPUHUMAIOTCS OPUEHTHUPOBOYHBIC IJTMHBI
MpOBOAHUKOB. CleayeT CTPEMUThCS K YMEHBIIEHUIO KOJIMYECTBA KOHTAKT-
HBIX COCAUHECHU.

[TpoekTrpoBaHUE OCYIIECTBISETCS B CIACAYIOLIEH HOC1€006AMeTbHOCHLU:

1. Onpenenenue KOHCTPYKIUM TOKOBEIYIIETO MPOBOJA U KOHTAKTHBIX
COCIMHEHUU.

2. BriOop MaTepuanos.

3. Onpenenenue miaom@aad U pa3MepoOB CEUCHUS MPU TOKE MPOIAOJIKU-
TEJIBLHOTO PEXUMa, a TaKXKe MPHU APYTUX pabodyux pexuMax (Ha OCHOBE Tell-
joBoro pacyeta [18, C. 66—67] wnu no tabnuuam [18, tadn. 2114-2119]).
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4. KOHTpOJBHBII pacyeT IIONaAd U Pa3MEpOB CEYEHUS NPH KPATKO-
BPEMEHHOM PEXUME — IIYCKOBOM [IJIsl alapaToB yHpaBICHUS U aBaApUIHOM
(Ipu TOKE KOPOTKOTO 3aMbIKaHUs) JUIs allllapaToB paclpeiesieHUus SHEPrUu
[18, C.414-416].

5. IlpunsTue pemenus — BHIOOP OOJBIIEro CEUEHUsI U3 PACCUUTAHHBIX.

6. IloBepouHbIil pacuer:

6.1. Onpenenenue ko3 dUIIMEHTA TEIIOOTAAUN (C YUETOM KOHBEKIIUU
Y U3TY4YEHHUs) U YACIBHOTO 3IEKTPUUYECKOTO COMPOTUBIICHUS JUIsl IPEAIoia-
raemoi Temrepartypsl [18, C. 396—405].

6.2. Pacuer Temneparypbl U CpaBHEHHE C IPEIIOIAraeMOi.

6.3. KoppektupoBka pacueToB (B ciy4ae OTJIMYHMS PaCCUYUTAHHOU
U TIpeJnosiaraeMou remmnepatyp 0osee uem Ha S %).

2.6. NMpoeKTUpoOBaHNE KOMMYTUPYIOLWUX KOHTAKTOB

KoHcTpykius U mapaMerpbl KOHTAKTHOW CUCTEMbI OMPEACIISIOT TiiaB-
HEeHIIMe mapaMeTpbl BCETo anmnapara.

Konmakmmnas cucmema XxapakTepu3yeTcs CIICAYIOLUMI HAPAMEMPaAMU:

1. PacTtBOop KOHTakTOB (OIpeaessercs Mpu MPOEKTUPOBAHUHU AYyrora-
CUTEJBHOTO YCTPOUCTBA).

2. Ilposan (ompenesnsiercs Mpu pacyere U3HOca).

3. Ilpockanb3biBaHUE U TEpeKaThIBaHHE (OMpeneNsieTcs Mpu BbIOOpE
KOHCTPYKTUBHBIX (DOpPM U IPOEKTUPOBAHUN MEXAHU3MA).

4. Cwuna Ha)xxaTusi KOHTAKTOB.

5. Marepuan KOHTaKTOB.

6. CKopocCTh JBUKEHUS KOHTAKTOB (OmMpeaensieTcss Ipu MpOeKTHPOBa-
HUU JYyTOTACUTEIbHOIO YCTPOMCTBA M COIVIACOBAHMM XapPAKTEPUCTUK JIEUCT-
BYIOILUX U MPOTUBOJACUCTBYIOIIMX CUII MEXAHU3MA).

7. KommyTanuoHHasi cocOOHOCTh (OmpenensieTcsl mpyu MPOEeKTUPOBa-
HUU JYTrOracUTEIbHOr0 YCTPOMCTBA).

8. DnexTpoAnHaAMUYECKask yCTOMYUBOCTb.

9. Tok cBapuBaHusi.

10. ITapamerpsl BUOparuu.

11. U3HOCOCTOMKOCTS.

12. HagexHOCTb.

K xoMMyTHpYIOIIUM KOHTaKTaM MPEIbSBISIOTCS CIEAYIOIINE OCHOB-
HbIE MPedosanHuA:

e TEMIepaTypa KOHTAKTOB B HOPMaJbHOM pEXHUME JODKHA OBITh
MEHbIIIE 1onycTuMon, yctanapiuBaemon ['OCT;

e TEMIepaTypa KOHTAKTHOW 30HBI JOJDKHA OBITH HIKE TEMIIEPATYyPhI
pEKpUCTAILIA3AIMK MaTepralia KOHTaKTOB;
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e KOHTAKTHI HE JOJDKHBI CBAPUBATHCA MPHU aBAPUUHBIX TOKax (Tpedo-
BAHUE TEPMUYECKOU YCTONUMBOCTH);

e KOHTAaKThl JOJDKHBI MPOTHUBOCTOATH 3JIEKTPOAUHAMHYECKUM CHJIAM
(TpeboBaHUE AIEKTPOIUHAMUYECKON YCTOWIMBOCTH);

e KOHTAaKThl JOJKHbI UMETh MAaJbIi JICKTPUUECKUN U MEXAHUYECKUN
M3HOC.

[IpoexkTrpoBaHNE KOMMYTHUPYIOIIMX KOHTAKTOB OCYLIECTBIIIETCS HUCXO-
ISl U3 CIEAYIOMMX COOOpaKeHUI: Py 3aJJaHHOM HOMMHAJIBHOM MPOJIOJIKU-
TEJIbHOM TOKE, MPUHATBIX MaTEpUale U pa3Mepax KOHTAKTOB OMNPENEIIACTCS
HeoOXxoAuMasi cuja KOHTAKTHOTO HAaXKaThs TaKuM 00pa3om, 4yToObI MajeHue
HaIpsOKEHUS HAa HUX U TEMIIepaTypa He MPEBBIIIAIMN JI0MYCTUMOU BETMYNHBI.

[IpoekTupoBaHUe OCYIIECTBIAETCS B CIEAYIOIIEH nociedosamenbHo-
cmu:

1. Bb1OOp KOHCTPYKTHUBHBIX (DOPM TJIaBHBIX M BCIIOMOTATEIBHBIX KOH-
TaKTOB OJIHOBPEMEHHO CO CIIOCOOOM M CHCTEMOM JIyrOTallIeHUs U OIpeaelie-
HUE PacTBOpPA KOHTAKTOB.

2. BriOop MaTepualia ¥ OCHOBHBIX Pa3MepPOB KOMMYTHUPYIOITHX KOHTAKTOB.

3. Onpenenenue pa3MepoB KOHTAKTOB.

4. OmnpeneneHue CUIIbl KOHTAKTHOTO HAXKATHSI, UX TeMIEpaTyphl, Iepe-
XOJIHOTO COMPOTUBJICHUS, MMAICHUS HAMPSDKEHUST PU HOMUHAJILHOM TOKE OC-
HOBHOTO peKHMMa paboThI.

Pacder cuiibl KOHTAKTHOTO HaXKaTHsl BO BKJIIOYEHHOM COCTOSIHUM
MPOBOAUTCS MO TeopeTuueckuM popmyram [18, 5-4], Mo ONBITHBIM JTAHHBIM
[18, Tabn. 5—7] unu mo yaenbHOM cuiie KoHTakTHOro Haxatus [18, C. 105—
106]. Jns nanpHEHIIMX pacyeToB BbIOMpaeTcs OoJiblliee W3 MOJYYEHHBIX
3HAYCHUM.

[TepexoaHOE COMPOTUBIICHUE PACCUUTHIBACTCS MO TEOPETUYECKUM (HOp-
MynaM [18, 5-4], sMIUpUYECKUM 3aBUCUMOCTSM WJIA ONBITHBIM JaHHBIM [ 18,
Taba. 5-7].

Paccuntannoe 3HaueHue Temmeparypbl KoHTakToB [18, C. 105-106]
HE J0JKHO MPEBBIIATh H0nmycTuMoi, yctanaBauBaeMon ['OCT, wiu xoTs Obl
TemriepaTypsl pekpuctaumszanuu [18, C. 106-108, Tadm. 5-8].

5. OnpezneneHue BEIUMYMHBI TOKA CBAPUBAHUS KOMMYTHUPYIOIIUX KOH-
TAaKTOB M BEJTUYHHBI JIEKTPOJMHAMUYCCKUX YCHIIUN OTOpOCa MpH TMPeaeiib-
HBIX TOKaX.

[IpoBepka Ha cBapMBaHUE KOHTAKTOB IPOU3BOJUTCS MYyTEM CpPaBHEHUS
MpEEIbHBIX TOKOB C MUHUMAJIbHBIM TIJIABAIIUM TOKOM (TOKOM CBapUBaHUS),
KOTOPBIM paccuuThiBaeTCsl Mo Teoperuueckon [18, 5-20, 5-23, 5-24] nubo
smnupuueckoit popmye (bopmyna byrkeuua) [18, 5-25]. [Ipu 3TOM BBIOH-
paercs MEHbIIIEe 3HAUEHUE TOKA CBAPUBAHUS, PACCUMTAHHOE Pa3HBIMH CIIO-
cobamu.
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3aTeM pPACCUUTHIBAIOTCS DJIEKTPOJAMHAMUYECKUE YCHIIAS B KOHTAKTax
npu npeaenbHbix Tokax [1, C. 104; 18, 7-15, 7-16].

6. Omnpenenenue mapamerpoB Bubpamuu [18, C. 117-120].

[TapameTrpsl BuOpaiuu (aMIUIUTya MEPBOTO MAaKCUMAaJIbHOTO OTOpOca
MTOJABIKHOTO KOHTaKTa OT HEMOJABMIKHOI'O, BpeMsl BHOpaIMK) Ha dTare IMpo-
EKTUPOBAHUS KOHTAKTOB MOTYT OBITH OIEHEHBI JIMIIb MPUOIU3UTEIHHO, TaK
KaK OHHU 3aBUCAT OT CKOPOCTH JBHKEHHS, KOTOpas MOXKET OBbITh paccuhTaHa
TOJIBKO TTOCJIE TIPOCKTUPOBAHHUS MPUBO/IA.

7. Onpenenenue u3Hococtokoctu [18, pazaen 5-7].

8. PacyeT KOHTAKTHBIX MPYKHUH.

XapaKTepUCTUKU KOHTAKTHBIX MPYXKUH OMpENeNsIeTcs UX BUIOM (ILIO-
ckue, numuHAprdeckue) [18, C. 472—480].

2.7. NMpoeKTUpoBaHUE AYroracutTeNbHbIX YCTPOMUCTB

[Iponecchl ayrorameHusi pa3idyHbIX anmnaparoB OTIWYAKOTCS CYIIECT-
BEHHBIM 00pa30M, B CBA3U C YEM JYTOTalllEHUE PAcCMATPUBAETCS OTACIIBHO
JUIS aIlapaToB Ha HEOOJBIIIME TOKU U HAMpPSDKEHUS (perie u T. 11.), almnapaToB
Ha HanpspkeHue 10 1000 B, BBICOKOBONIBTHBIX anmapaTosB.

3/ech paccCMaTpPUBAIOTCS 8ONPOCHI NPOEKMUPOBAHUA 0Y202ACUMETb-
HbIX cCUCMeEM HU3K020 Hanpsaxcenus. Bonmpochkl MPOEKTUPOBAHUS BBICOKO-
BOJIBTHBIX IyTOTaCUTEIIbHBIX CUCTEM U3JIOKEHBI B [27].

Pacuemmnsie napamemput 1yroracUTEIbHBIX YCTPOUCTB ISl animapaToB
10 1000 B caenyrommue:

1. Yucno pa3pbIBOB LIETIH TOKA.

2. PacTBOp KOMMYTUPYIOIIUX KOHTAKTOB.

3. IlpenenbHas qIvHA OYTH.

4. upuna (BHYTpEHH:Is1) KaMephlI (111€7T1) B MECTE PACIIOIOKEHUS KOH-
TaKTOB.

5. IluprHa NpoaoJIbHOM 1IN KaMePhl B MECTE TalllEHUs TyTH.

6. Bennunna pabodero BO3AYIIHOTO 3a30pa MEXIy IUIaCTUHAMU-
MOJIFOCAMH CUCTEMBI JIEKTPOMArHUTHOTO Ty ThSI.

7. Pa3mepbl cepieyHMKa WM IUJIACTHUH-TIOJIOCOB CHUCTEMBI JJIEKTpOMar-
HUTHOTO JTyThA.

8. Uucno BUTKOB AYTrOTaCUTENBHON KaTyIIKH.

9. Yucno miacTUH 1yroracuTeIbHON PEIIETKHU.

[IpoekTupoBaHNEe IYyroracUTEIbHON CHCTEMBI 3aKIIOUYaeTcs B obecte-
YEHUU CIENYIOLIUX Mpedosanuil:

1. 3amaHHas KOMMYTaIMOHHAS CTIOCOOHOCTb.

2. MuHMMaIbHO BO3MOXKHOE BpEMS TOPEHUSI IyTH.
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Bpemst ropenuss Ayru annapaToB MOCTOSHHOTO TOKa HE JOJDKHO Ipe-
Bbimath 0,1 CeKyHIpl, IEPEMEHHOIO — OJHOTO MOJynepuoaa (HECKOJIbKHX
MOJIyIIEPUOJIOB IIPU OTKIIFOUEHUH MTPEAEIIBHBIX TOKOB).

3. OTCyTCcTBHE HEOOMYCTUMBIX IEPEHANPSHKEHUN (MAaKCUMaJbHOE Ha-
NpSOKEHUE HE JIOJDKHO TPEBBIINATh  HMCHBITATEIBHOIO, OMNPENETIIEMOro
I'OCT).

4. MuHHUMaJIbHbBIE pa3Mepbl AYTOracCUTEILHOTO YCTPOMCTBA.

5. YIOBIETBOPEHHUE TEMIEPATYPHBIM OrPAaHUUYCHUSIM — TEMIIEpaTypa
JYyTrOTacUTENIbHOTO YCTPOMCTBA HE JIOJKHA MPEBBINIATH JAOMYCTUMBIX 3HAaUe-
HUM (Hampumep, ToNycTUMas TeMneparypa isi TeIIOCTOMKON KepaMUKH CO-
ctaBnsgeT 3000 rpagycos Llenbcus).

6. MuHuManbHBIA BBIOPOC MIIAMEHH M MOHU3UPOBAHHBIX T'a30B, MUHU-
MaJibHbI€ CBETOBOW M 3BYKOBOM 3(PPEKTHI.

Tak kak HeKOTOpble TpeOOBaHMS MPOTUBOPEUMBHI (HAPUMEP, YMEHB-
LIEHUE BPEMEHM IOPEHUs AYTH NPUBOJUT K YBEIUUYECHUIO NIEPEHANPSIKEHHUS),
HEO0OXO0MMO OTBHICKUBATh ONTHUMAJILHOE PEIlICHNUE.

Pacuer nyroracHTesbHBIX CHCTEM IOCTOSIHHOTO TOKAa OCHOBBIBAETCS
Ha BBINOJHEHUH YCJIOBHUS TAIICHMS AYTU MOCTOSHHOIO TOKA — CTaTUYeCcKas
BOJIbT-aMIIEpHAsl XAPAKTEPUCTUKA AYTW JOJDKHA JIEKAThb BBILNIE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKU CETH.

Ilopaook pacuema OyzozacumenpbHvlX CUCHIEM ROCHOAHHO20 MOKA
CIICTYFOLIHM:

1. Ilo 3agaHHOMY 3HAQYEHUIO OTKIIIOYAEMOTO HANPSIKEHHUS, PABHOIO
MaKCUMaJIbHOMY HANpPsIKEHUIO UCTOYHUKA MUTAHUS, IPU HECKOJIbKUX 3HaYe-
HUSX OTKJIFOYa€MOro TOKa (0T MUHMMAJIbHO BO3MOXKHOTO J0 MPEAENbHO J10-
MyCTUMOT0) ONPEIEAETC KpUTUYECKAsl ITTMHA TYTH U PACTBOP KOHTAKTOB.

MakcuMallbHOE HalpsKEHUE HMCTOYHHMKA NpUHUMAaeTcs paBHbiM 1,1
OT HOMUHAJILHOTO 3HaYEHUSI.

IIpn 3a1aHHON KOHCTPYKLMHU TYTOTaCUTEIBHOW CUCTEMBI pacyeT MPOU3-
BOJUTCS IJIs cleayroumux TokoB: kputudeckoro [18, C. 130-131], Homu-
HaJbHOT'O, MPEAEIBHOIO, BBIPAYKAIOIIETO MPEACIIbHYI0 OTKIOYAIOUIYI0 CIIO-
COOHOCTD amnmapara.

OnpeneneHrne pacTBOpa KOHTAKTOB IMPOU3BOAMTCS HA OCHOBE OIIbITA
npoekTupoBanus (1mo Tadbnuam uiau kpuBbiM) [18, C. 148151, C. 156], nu-
00 MO yHPOIIEHHOW 3aBUCUMOCTH — MPOU3BEACHUE CKOPOCTH PACXOXKACHUS
KOHTAKTOB Ha BpeMs (TI0OKa pacTBOp He cTaHeT koHeuHbIM) [18, C. 133].

Kputnueckas niauHa Iyrd pacCUMTHIBAETCSA MO SMIUPUYECKUM (Pop-
myiaam [18, 6-1, 6-2, 6-9, 6-15a], onpeaenseTcs M0 KPUBBIM (MCTOIb3YIOT-
Cid BOJbT-aMIEPHbIE XapAKTEPUCTUKU JYId TpPU Pa3IUYHON JJIMHE)
[18, puc. 6-8] nub0 ompeaesieTcss METOJIOM MOCJIEIOBATEILHBIX MPUOIIHKE-
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Huii [18, C. 141-142, 151] nyrem comocTaBieHUsI CTAaTUYECKUX BOJBT-
aMIIEpHBIX XapaKTEPUCTUK ceTH U ayru [18, 6-16, 6-24, 6-251].

Ecnun nns 3anaHHON KOHCTPYKIMU TyTOTaCUTEIIBHOW CUCTEMBI KPUTHYE-
CKasl IJIMHA AYTH OKaKeTCs HEeIOMyCTUMO BbICOKOH (Oomee 20 MM), TO HEOO-
XOJMMO TMPHUHATH MEPHI 10 IOBBINIEHUID HWHTEHCUBHOCTH JYroralieHus,
HaIlpuMep, HMCIOJIb30BaTh KaMepy C MPOJOJIbHOM IO M IONEPEYHBIM
MAarHUTHBIM TOJIEM.

2. llpy nOpuHATBHIX MapaMeTpax M KOHCTPYKLMH JIyTOracUTEIbHOU
CUCTEMBI OIpPEACNAECTCS BpEeMs TallleHUs AYyTd MPU HECKOJbKUX 3HAYEHUSX
OTKJIF0YaeMOT0 TOKa.

Ecnu paccuntannoe Bpewms ramenus nyru |18, 6-5] npesblimaer nomyc-
TUMOE, IPUHUMAIOT MEPHI MO MOBBIIIEHUIO NHTEHCUBHOCTH JyTOTallICHUS.

3. Onpenensiercd MakCUMalbHOE TIEPEHATIPSKEHHUE.

Bennunna makcumanibHOrO nepeHanpspkenus [18, 6-11, 6-12, C. 143—
144] nomxHa OBITH MEHBIIIE (C 3a11aCOM) UCTIBITATEILHOTO.

4. YcraHaBIMBAIOTCS pa3sMeEpPbl AYrOracUTEIbHOM CUCTEMBI 110 MAKCH-
MaJIbHBIM 3HAYEHUSM JIJTMHBI U CTpEbl 1yru [ 18, 6-6].

5. PaccuuTtbiBaeTcsi TemrepaTrypa CTEHOK Kamepbl (AJi1 CUCTEM C Mar-
HUTHBIM JIyThEM M KaMepoH) WM TeMIlepaTypa IUIACTHH JyTOraCUTEJIbHON
pemerku [22, C. 111-112].

6. Ilpu BeIMOJHEHUU TPEOOBAHUM, TPEABABIAEMBIX K JyrOracCUTEIbHON
cucteme, pacuer npekpamaercs. Ecau TpeboBaHus HE BBIOJHAIOTCS, MPE-
MPUHUMAIOTCSI MEPBI 110 MOBBIMIEHUIO 3()()EKTUBHOCTH AYroralieHus: U pac-
YeT MOBTOPSAETCA.

Pacuer myroracuTenbHBIX CHCTEM IEPEMEHHOIO TOKAa OCHOBBIBAETCS
Ha BBIIIOJIHEHUH YCJIOBMS TallIeHHs] YT IEPEMEHHOTO TOKA — IMHAMMYECKas
KpUBasi HAIIPSDKEHUS! BOCCTAHABIIMBAIOLICHCS IPOYHOCTH JOJKHA JIEKATh BBIILE
JUHAMAYECKON XapaKTEPUCTHUKA BOCCTAHABIIMBAOILETOCS] HAIPSKEHUSL.

Ilopaook pacuema O0yzozacumenbHblX CUCHEM NEPEMEHHO20 MOKa
N (14%0)1117178

1. Onpenenenue pacTBOpa KOHTAKTOB.

OmnpeneneHre pacTBOpa KOHTAKTOB MPOM3BOAUTCS HA OCHOBE OIbITA
npoekTupoBanus [18, C. 166—167] nubo 1no aHaIOrUu C MPOTOTUTIOM.

1. Onpenenenue 4yucia pa3pbiBOB MPH TalllEHUH CBOOOJAHOW OTKPBHITON
JyTH TP MIEPBOM IE€PEXO0/I€ TOKA Yepe3 HOJIb WIIM YUCJa MIACTUH B CUCTEMAaX
C AYroracuTeJIbHOM peleTKor MpHu anepuoJuYeckoM XapaKTepe BOCCTaHOB-
JICHUS HAIPSKEHUSL.

2. IlpoBepka BBIMOJIHEHUS YCIOBUS allePUOIUYHOCTH.

3. Ecnu ycioBue anepyoIMYHOCTH HE BBINOJHSAETCS, PACUET MPOU3BO-
JUTCA JIJIs1 KOJIE0ATEIBbHOIO XapaKkTepa BOCCTAHOBJICHUS HAMPSKCHUSL.

4. Pacyer BpeMeHU rameHus (JUisi CHCTEM C JyTrOracUTENIbHON PEIIETKOMN).
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5. OnpeneneHue pazMepoB Kamepbl (i1 CUCTEM C JyroracUTeIbHOU
PELIETKOM).

[Ipu rameHnu ayru NEPEMEHHOrO TOKA B KAMEPE C MPOJIOJABHOM MIETBIO
B [IONIEPEYHOM MAarHUTHOM I10JI€ TOPSIAOK pacyeTa CJICTYIOIINNA:

1. Bp1O6op Buaa AyroracuTeabHON Kamepbl (Yucia pa3phiBOB LIETIH, IIH-
PHHBI IIEJIN, OPUEHTUPOBOYHBIX JITUHBI U CEYEHUS POTOB).

2. Onpenenenre WHIYKTUBHOCTH M COOCTBEHHOW YacCTOTHI OTKIJIIOYAE-
MOM 1IETH.

3. OnpeneneHne KpUTHYECKOTO TOKA.

4. BbiOOp KOHCTPYKTHUBHBIX (POPM M pa3MEpOB BJIEMEHTOB JIyroracu-
TEJIbHOW MarHUTHOW CUCTEMBI.

5. Onpeznenenue cpeaHeRl CKOPOCTH ABUKEHHUS TyTH.
Pacyer nuamerpa nyru.
YcTaHoBIEHUE XapaKTepa BOCCTAHOBJICHUS HAMIPSKCHMUS.
Pacuet BpemeHu ropeHus 1yru.
Onpenenenre pa3MepoB KamMepHI.

0o 0N

2.8. NpoeKTUpoBaHUE 3/IeKTPOMArHUTOB

Anekmpomaznum XapakTepusyeTcs CIEAYIONIMMEU napamempamu:

1. KoncrpyktupHas popma.

2. Popa Toka, HOMUHAJIbHBIE 3HAYEHUS HANIPSHKEHUS (TOKa) U YacCTOTHI.

3. Pexum pabothl (IIPOIOIHKUTENBHBIN, KPaTKOBPEMEHHBIN, MOBTOP-
HO-KPaTKOBPEMEHHBIN U [Ip.).

4. TloTpebnsemasi MOIITHOCTb.

5. Pa3BuBaemas cuia ¥ XOJI WK TSITOBas XapaKTEPUCTHKA.

6. Kitacc HarpeBOCTOMKOCTH U30JISLUU.

7. Ilapamerpsl cpabaTbiBanusl (MPUTATUBAHUS) U OTIyCKaHUs (HAIps-
KEHHE, TOK, BpeMsI).

8. M3HOCOCTOMKOCTB.

9. Macca u rabapuTHbI€ pa3Mephbl.

10. CroumMocCTb.

Paznuuaror npamyio v oopamuyio 3a0ayu NpOEKTUPOBAHUSA BJIEKTPO-
MarHura.

IIpn npamon 3a0aue 1O 3a7aHHON TATOBOM XapaKTEPUCTHUKE ONIpPEE-
JISIFOTCSL KOHCTPYKTUBHAS (hopMa U pa3Mepbl MAarHUTOMPOBOAA U KATYIIKH.

Oopamnuasa 3adaua 3aKI0YAETCS] B MOBEPOUYHOM pacCyeTe 3JIEKTpOMar-
HUTA.

[Ipu penieHUn npamoil 3a0auu pacyeThl BBIIOJIHSAIOTCS B CIEIYIOIEM
HIOPSIZIKE.

1. Bsibop koHCTpyKTHUBHOM (hopMmbl anekTpoMarnuTa [18, C. 249-258].
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2. Broibop marepuana marauronpoBosa [18, C. 258-266].

3. BbiOOp MarHUTHOM MHIYKUUH, KOA(PPHUIMEHTA BBHITYYUBAHUS U pac-
cesnus [18, C. 266-272].

4. OmnpeneneHre OCHOBHBIX pa3MEpoOB U MapaMeTPOB AJIEKTPOMarHuTa
[18, C.272-284].

5. Pa3pabotka sckuza [18, C. 284-291].

OCHOBOI1 noeepouno20 pacuema 3I1EKMPOMAZHUMA NOCHOAHHO20
moKa SBISIETCS OCKU3 DJJIGKTpOMAarHuTa ¢ pa3Mepamu, pa3paboTaHHBIN
B [IPOLIECCE MMPOEKTUPOBAHUS.

IIpu 3TOM peKOMEHAYETCA CIEAYIOIIMNA NOPSA0K pacuera:

1. CocraBnenue cxeMsbl 3amenienus MarautHou rend [ 18, C. 291-293].

2. Pacuer MarHUTHBIX MPOBOAUMOCTEH YYaCTKOB MArHUTHOM LEMH
(BO3yLIHOTO 3a30pa, MPOMEXKYTKOB IMPOBOJAMMOCTU IOTOKOB paccesHus,
CyMMapHO#) 1 ux npousBoAnsix [18, C. 293-312].

3. Pacuer ko3 urmenToB paccesuus u BeimyunBanus [18, C. 316-319].

4. PacueT MarHUTHBIX COMPOTHUBJICHUN (PEPPOMATHUTHBIX YYACTKOB
[18, C.312-316].

5. Omnpenenenrie HEOOXOAUMOTO pabOYero MOToKa B BO3AYIIHOM 3a30-
pe (ucnonw3yercs sHepreruueckas opmyna) [18, C. 320-322].

6. PacyeT MarHMUTHOro MOTOKAa HA y4acTKaxX MAarHUTHOW LENHU U Ha-
MaranuuBatoieit cuisl [18, C. 322-330].

7. Pacuet u nmocTpoeHue TAroBbIX xapakrepuctuk [18, C. 330-334].

8. Pacuer mapamerpoB karymku [18, C. 357-372].

9. TennoBoii pacuet kaTywmku 3nekrpomarnuta [18, C. 428—439].

10. KoppekTupoBka pa3zMepoB 3JIeKTpOMarHuTa (mpu He0OOXOAUMOCTH).
[Ipu upe3MepHOil TeMIiepaType HarpeBa KaTylIK{ 3JIEKTPOMarHuTa pa3Mepbl
CJIeAyeT YBEIUYUTh, PU 3aHUKEHHOU — YMEHBIIIUTD.

11. Pacuer Bpemenu cpabarbiBanus u otnyckanus [ 18, C. 334-340].

12. Onpenenenne kodddurmenta Bo3ppara [18, C. 340-341].

Ilogepounslii pacuem 3INeKMpPOMAZHUMA NEPEMEHHOZ0 MOKA C Ka-
TYIIKON HaIPSHKCHUS TPOU3BOIUTCS B CIICAYIONICH MOCIIEI0BATEIIBHOCTH.

1. CocraBinenue cxembl 3aMmenieHusi MarHuTtHoiu uenu [18, C.291-
293].

2. Pacyer MarHMTHBIX IPOBOAUMOCTEM YYACTKOB MAarHMTHOM LENH
(BO3IYIITHOTO 3a30pa, MPOMEXYTKOB MPOBOJUMOCTH IMOTOKOB PaCCEsHUS,
CyMMapHO#) 1 ux nmpousBoanbix [18, C. 293-312].

3. Pacuer x03(pduIIMEHTOB paccesHUs NpU OTIYIICHHOM sikope Oe3
yudera conportuBiieHus 3kpana [18, C. 316-319].

4. OnpeneneHrue BEIWYMHBI MArHUTHOTO TOTOKAa W HMHAYKUIUM [18,
C.273-278, C. 343].
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5. Pacuer uncia ButkoB oomotku [18, C. 370-371].

6. OmnpeneseHne BEIUYUMHBI MATHUTHOTO MOTOKA B BO3YIIIHOM 3a30pe€
C YYETOM 3KpaHa npu nputsHytoM sikope [18, C. 343, C. 370-371].

7. Pacuet anexTpomMarHuTHbIX 3kpaHoB [18, C. 344-349].

8. Pacuer xo3ppuIMEHTOB paccesHUs MpH NPUTIHYTOM sikope [18,
C.316-319].

9. Pacyer HamMarHM4YMBaIOUIEH CWJIBI IIPU NPUTSHYTOM sKope [18,
C. 349-353].

10. Pacuer mapamerpoB oomoTku [18, C.353-355]. Pacuer kaTymiku
[18, C.357-373].

11. TemnoBoii pacuetr oomMoTKH [ 18, rmaBer 15-19].

12. KoppekTupoBka pa3MepoB 3JIEKTpOMarHuTa (mpyu HeoOXO0AUMOCTH).

13. PacdeT u mocTpoeHue TAroBbIX XapakTepucTuk [18, C. 355-356].

14. Tloctpoenue BekTopHBIX quarpamm [18, C. 356].

15. Onpenenenue BpemMenu cpabatsiBanus U otiryckanus [18, C. 357].
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3. MPOEKTUPOBAHUE MATHUTHbIX MYCKATENEN
M KOHTAKTOPOB

[IpoekTupoBaHue >JIEKTPUUYECKOTO ammapara HayMHAeTcs C BbIOOpa
nporoTuna (paHee CIPOCKTUPOBAHHOTO W 3alyIIEHHOIO B IMPOU3BOJCTBO
U3JIeNUs), 4YTO TOIPA3yMEBAET KPUTHUECKUIN aHAIHN3 JTYUIINX OT€YECTBEHHBIX
1 3apy0eKHBIX amnmapaToB, HMEIONTUX C MPOSKTUPYEMBIM armapaToM OJIMHA-
KOBOE WJIM MOJJ0OHOE TPUMEHEHHUE U OJTM3KUE TEXHUUECKUE MTapaMeTpPhI.

Buvioop npomomuna ocCyumiecTBIsIeTCSI B COOTBETCTBUU C MPaBHIAMHU
Y TIOPSIZIKOM, OTMCAHHBIMU B MYHKTE 2.2 HacTosmero nocodus. Eciu He yna-
€TCs HAlTHU U3JENNe, TOAXOIAIIEE [0 BCEM IMapaMeTpaM K IPOCKTUPYEMOMY,
TOTJIA 33 aHAJIOT IPUHUMACTCS M3JIeNIue C TapaMeTpaMu, Hanbosee OJTU3KUMU
K 3aJJaHHBIM.

Pe3ynbTaToM HaHHOIO 3Tarna SIBJISETCA KOHCMPYKMUGHAA cXema arra-
pata, nmojjiexarias JajbHeiIei qeraapHoi npopaboTke — BRIOOPY MaTepua-
JIOB U pacyeTy yacTei U y3JI0B, a TAK)KE OKOHYATEIbHOMY KOHCTPYKTUBHOMY
ohOpMIICHUIO.

Hwuxe mpuBeieHbl OCHOBHBIE CBEICHUSI O HanboJiee pacipoCTPaHEHHBIX
TUMAaX MAarHUTHBIX KOHTAaKTOPOB M IyCKAaTeJel, MO3BOJSIONINE BBIOJIHUTH
MIEPBbII ATaIl KypCOBOI'O MPOEKTA.

3.1. Tunbl MarHUTHbIX KOHTAaKTOPOB U NycKaTeneun

Konmaxmop (nat. contactor — cONpUKACATENb) — ABYXIIO3UIIMOHHBIN
KOMMYTAITMOHHBIA ammapar ¢ HEPYYHBIM YIPaBICHUEM, CIIOCOOHBIA BKJIIO-
4aTh, IPOBOJIUTH M OTKJIIOYATh TOKH B HOPMAJbHBIX YCIOBUSAX PAOOTHI dJICK-
TPUYECKOM IeNH, B TOM YHCJIE U MPH paboumx meperpy3kax. KoHTakTops
MpeaHA3HAYEHBI I YaCThIX KOMMYTAIlMi CHIIOBBIX lienei. MHorna (mpu ma-
JBIX TOKaX) KOHTAaKTOP paccMaTpHUBAIOTCS KaK PAa3HOBUIHOCTH 3JIEKTpOMar-
HUTHOTO peJie.

KoHTakTOpBhl Kak MOCTOSIHHOTO, TaK M IMEPEMEHHOT0 TOKa COAEpKar:
ANIEKTPOMATHUTHYIO CUCTEMY, KOHTAKTHYIO CHCTEMY, COCTOSIYIO M3 TIOJ-
BIDKHBIX M HETMOJBIKHBIX KOHTAKTOB, AYTrOTaCUTEIbHYIO CUCTEMY, CUCTEMY
0JIOK-KOHTAKTOB (BCIIOMOTaTeJIbHbIE KOHTAKThI, MEPEKIIOYAIOIINE 1IN CHUT-
HaJM3allU{ U YIPABICHUS PU paboTe KOHTAKTOPOB).

HaunOounbiiee pacnpocTpaHeHHE TOJYYMIIM KOHTAKTOpPbI, KOTOpPbIE
BKJIIOYAIOTCSI C MOMOILBIO 3JE€KTPOMAarHuTHOro npuBoAa. OTKIIOYEHUE Mpo-
M3BOJIUTCA 3a CUET OTKIIIOYAIONMIMX (BO3BPATHBIX) MPYKUH W/WIA COOCTBEH-
HOT'O BECa MOJABUKHBIX YaCTEMl.
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Anekmpomaznummuple (MacHUMHbBIE) KOHMAKMOPbL W HycKameu
HamboJIee YacTo UCIOIb3YIOTCS B CXeMaX JUCTAaHIIMOHHOTO YIpaBJICHH pa3-
JUYHBIMUA TPOMBIIIICHHBIMH JICKTPOINpUBOAaMH. Bricokas 3 PpeKkTHBHOCTD
TaKUX anmnapaToB U HECJIOKHAs KOHCTPYKILHMS Mpeaolpeaeania uX MupoKoe
pacnpocTpaHeHue, a, cleA0BaTeIbHO, HEOOXOJUMOCTh B UX MAacCOBOM IIpO-
U3BOJICTBE.

[Ipenensl HOMUHATBLHBIX TOKOB KOHTAKTOPOB U MyCKaTeNel COCTABIISIOT
ot 1,5 mo 4800 A, HanpspkeHue riaBHoi nenu — ot 27 1o 2000 B (mocTosi-
Horo Toka) u oT 110 go 1600 B (mepemeHnHoro ToKa).

Hanpsixenue Brirovaronied karyuku cocrasisier oT 12 no 440 B (mo-
CTOSTHHBIN TOK) 1 0T 12 10 660 B (mepeMeHHbIi TOK).

Hanbonee mumpoko NpUMEHSIIOTCS OJIHO- U JABYXIIOJIOCHBIE KOHTAKTO-
pbl IOCTOSIHHOTO TOKAa M TPEXMOJIOCHBIE KOHTAKTOPHI MEPEMEHHOTO TOKAa.
K koHTakTOpaM u3-3a YacThIX KOMMYTalHMi (YUCIO LHUKJIOB BKIIOUYCHUS-
BBIKJIIOUCHUSI JUJIi KOHTAaKTOPOB pa3HOM KaTeropuu wusmenserca ot 30
10 3600 B 4ac) mpeabsABISIOTCSA MOBBIIICHHBIE TPEOOBAaHUS 1O MEXaHUYe-
CKOM U JIEKTPUUECKON (KOMMYTAIIMOHHOM ) U3BHOCOCTONKOCTH.

OcHoBHBIE 00J1aCTH TPUMEHEHHUSI KOHTAKTOPOB: yMPABICHUE MOIIHBIMU
AJIEKTPOJIBUTATEISIMU (HAIIPUMED, HA TSITOBOM IOJBUXKHOM COCTaBE — DJICK-
TPOBO3aX, TEIIOBO3AX, 3JEKTPONOE3/AaX, TPAMBAWHBIX U TPOJUICHOYCHBIX Ba-
roHax, Ha JU(Tax), KOMMyTalusl 1eneid KOMIICHCAIIMN PEAaKTUBHON MOITHO-
CTH, KOMMYTaIHsl OOJIBIINUX MTOCTOSHHBIX TOKOB.

B tabmuue II.1 (npun. 1I) npuBeneHbl XapaKTEpUCTUKHU ISl Pa3HBIX
KaTeropui MpUMEHEHUsI KOHTaKTOPOB.

Ha3naueHnue u OCHOBHbIE TEXHUUYECKUE JAHHBIE KOHTAKTOPOB MOCTOSH-
HOTO M MepeMeHHOro Toka npuBeAeHsl B Ta0u. [1.2-I1.3 (mpun. II) u B xara-
Jorax npeanpusTui-uzroropurenei (nmpui. VI).

Konmaxkmopsl nocmoanno2o moxa BbIIyCKalOTCA B OCHOBHOM Ha Ha-
npsokenue 22 u 440 B, Toku 10 630 A B OJHONOJIIOCHOM U JBYXIIOJIOCHOM
WCTIOJTHEHHUSIX.

Koumaxmopwt cepuu KIIB 600 tpenna3HayeHbl sl KOMMYTallUu
[JIaBHBIX ILEMEW BJEKTPONPHUBOJOB IOCTOSHHOTO TOKAa. KOHTakTOpBI 3TOM
CepUH MpeAHa3HAYEHBI sl paOO0ThI B AJIEKTPUUYECKUX LIETSIX OOJIBIION MOIII-
HOCTH, C TOKaMHd B COTHM amiiep. OHU HMCHOJB3YIOTCS, €ClId HEO0OXOJIUMO
3HAUUTEIBPHOE YCWJIHME IS HAXKATHUS HA CUJIOBBIE PAa3MBIKAOIINE KOHTAKThI
Y 3HAYUTEIBHBIN 3a30P MEXIY HUMU JIJIs1 UCKITIOUEHUSI BOBMOXKHOCTU MPOOOs
IPU OTKITIOYEHUH KOHTAKTOpa OT CeTH. Takue KOHTAKTOPbl MMEIOT JIBa UCHOJ-
HEHUS: C OJHUM 3ambIKaronuM TiaBHbIM KoHTakToM (KIIB 600) u ¢ ogHum
pa3MbikaromuM riaBHbiM KoHTakTOM (KIIB 620). YnpaeneHue KOHTaKTOpaMu
OCYIIECTBIISIETCS. OT CETU IOCTOSIHHOTO TOKAa. KOHTaKTOpbI BBITYCKAIOTCS
Ha HOMUHaJIbHBIE TOKH OT 100 10 630 A.
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Konumaxmopuor cepuu KII npennasHadyeHbl Il NEPEKIIOYEHUS CUIIO-
BBIX JJIEKTPUYECKHX LENed MOCTOSHHOTO TOKa HampsbkeHueM 1o 220 B
(nnst kontaktopoB KII1 u KI12) u no 440 B nnst kontaktopoB KI1203. ITpu-
MEHSIOTCSl OHU JJII pabOThl B KAYECTBE JTMHEHHBIX U PEBEPCUPYIOMIUX KOH-
TaKTOPOB, a TaKX€ KOHTAKTOPOB YCKOPEHHSI B CXEMax aBTOMAaTHYECKOIO
yOPaBJIEHUS AJNEKTPUUYECKUMU JIBUTATENIIMU IOCTOSIHHOTO TOKa MPHUBOJIOB
0OIIIETPOMBITIITICHHBIX YCTaHOBOK.

Konmaxmop KII-207 npenHa3HadeH Ui yIOPaBICHUS CUJIOBBIMH Iie-
MMM T€HEPATOPOB U AJIEKTPOJBUTaTENIeH TOCTOSIHHOTO TOKa MPYU HOMHUHAJIb-
HbIX HanpspbkeHusax A0 660 B u Ttokax go 2500 A. YcTpoilcTBO KOHTaKTOpa
KIT-207 obGecrieurBaeT HaJIe:)KHOE AUCTAHIIMOHHOE YIIPABIICHHE CEThIO, ObI-
CTPBIM IOCTYN K CHUJIOBBIM KOHTAKTaM U JIETKYIO 3aMEHY KaTYIIIKHU, BCIECT-
BHE€ YET0 OHM MOJYYHIIH IUPOKOE PACIIPOCTPAHEHUE.

Konumaxmopwt cepuu KII/I 100E npenHa3HaueHbl I KOMMYTalluu
TJIABHBIX LENel W 1enel YIpaBICHHS 3JIEKTPONPUBOJOM MOCTOSSHHOTO TOKa
HanpsbkenreM 10 220 B. KoHTakTopsl BBITYCKAlOTCSI HA HOMUHAJIbHBIE TOKH
ot 25 1o 250 A.

B xonmaxkmopax muna KMB-521 nipumMeHsieTcs BYXIIOIIOCHAs CHUC-
TeMa. ODTU KOHTAKTOPbl MPEIHA3HAYEHbI [JIsi BKJIKOYEHUS WU OTKIFOUCHUS
MOITHBIX AJEKTPOMAarHUTOB MPUBOAOB IMOCTOSHHOTO TOKA MACIHSIHBIX BbI-
Kirouarenel. Hanuume nByXmoOMOCHOM KOHTAKTHOW CHUCTEMBI, BKIIFOUYEHHOU
B 00a IMpoOBOJ/Ia CETH MOCTOSIHHOTO TOKa, 00ECIEYNBACT HAJACKHOE OTKIIHOYE-
HUE UHAYKTUBHOW HArpy3KH.

Konmakmopuvl nepemenno2o moka NpOMBIIUIEHHON 4acTOThI U3TOTOB-
JISIOTCS, KaK MPaBUIIO, TPEXIOJIIOCHBIMU C 3aMbBIKAIOIIUMU TJIABHBIMU CHJIO-
BBIMHU KOHTaKTaMH.

B oTiinunn 0T KOHTAKTOPOB MOCTOSIHHOTO TOKA PEKUM BKIIFOUEHUST KOH-
TAaKTOPOB MEPEMEHHOT0 TOKa 00JIee TSIKEN, YEM PEXUM OTKIIOUCHHS H3-32
IIyCKOBOTO TOKa ACUHXPOHHBIX AJIEKTPOABUTATEIEH C KOPOTKO3aMKHYTHIM
potopoM (tabm. I1.1, mpun. II). Kpome 3Toro Hamuuue npebde3ra KOHTaKTOB
IpY BKJIIOYEHUH MPUBOIUT B ATUX YCIOBUAX K OOJBIIOMY HM3HOCY KOHTaK-
ToB. [TosTOMy OOpBOa ¢ Ipede3roM Mpu BKIOUEHUH IPUOOPETAET EPBOCTE-
MIEHHOE 3HAUYECHUE.

Haubonee pacnpocTpaHeHbl KOHMAKMOPbl HEPEMEHHO20 MOKA cepuu
KT6000 v KT7000.

Koumaxmop KTIIB sBnseTcss KOMMYTAallMOHHBIM amnIlapaToM, BBIITOJ-
HEHHBIM B BUJIE JIBYX Pa3MbBIKAIOIINX U 3aMBIKAIOIIUX CUJIOBBIX KOHTAKTOB,
KOTOPBIE MPUBOJSITCS B ICMUCTBUE AIEKTPOMArHUTOM. KOHTAaKThl KOHTaKTOpa
KTIIB 3anuiieHsl JByMsl JyrOracUTEIbHBIMU KamepaMu. [IoMUMO TJIaBHBIX
CUJIOBBIX KOHTakTOB KOHTakTOp KTIIB yKkOMIUIEKTOBaH BCIIOMOTaTEJIbHBIM
0JIOK-KOHTAaKTOM, KOTOPBIY CIY>KHUT JIJI1 KOMMYyTaIuu Toka 10 40 A.
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Jlnis peBepca aCHHXPOHHBIX JBHUTaTeNel Mpu OOJIBLION YacTOTE BKIIIO-
yenud B vac (1o 1200) mpumeHsieTcs CIBOCHHAs KOHTAKTHas CHCTEMa.
B stux xontaktopax muna KTIIB-500, vimeromux 37€KTPOMAarHuT MOCTO-
SHHOT'O TOKA, IMOJBUHBIE KOHTAKThl U30JIMPOBAHbI OT KOpITyca, YTO AEJIAeT
Oonee 6e30macHbBIM 00CITY>)KMBaHUE amnapara.

Konmaxkmopuer snekmpomaznumnusie cepuu KTH (npou3BOIUTEND —
IEK) npeana3zHadeHsl JJ1s1 UCMOIL30BaHUSI B CXeMaX yIpaBJICHUsS IS MycKa
U OCTaHOBKU Tpex(a3HbIX ACHHXPOHHBIX JJIEKTPOABUTATENIEd C KOPOTKO-
3aMKHYTBIM POTOPOM B JJIEKTPUYECKHUX CETSIX C HOMUHAJIBHBIM HAMNPSKEHU-
em 10 660 B mepemennoro toka yactotsl 50 I', a Takxke MOTyT OBITH HC-
NOJIb30BAHBI JUISl BKJIFOUEHUSI M OTKJIIOUEHHS JIPYTHX BJIEKTPOYCTAHOBOK:
OCBEILEHHUSI, HATPEBATEIbHBIX YCTAHOBOK U Pa3JIMYHBIX UHAYKTUBHBIX HArpy-
30K. [IpumeHsI0TCS B CUCTEMax yIpaBi€HHUs BEHTHIISITOPAMHU, HAaCOCaMHU,
nevyamu, KpaH-0OajJKaMu U aBTOMaTUYECKUX BBoJax pesepra (ABP).

Konmaxkmopvl manozadapummnule nepemeHno20 moka oouienpomolii-
Jaennoz2o npumenenusn cepuu KMH (npousBoautens — [EK) Ha Tox Harpys-
K OT 9 110 95 A npenHasHadeHsl Ul IyCKa, OCTAHOBKM U PEBEPCUPOBAHUSA
Tpex(a3HbIX ACHHXPOHHBIX AJIEKTPOJBUTATENICH C KOPOTKO3aMKHYTBHIM POTO-
poM Ha Hanpspkenue 10 660 B (kateropust npumenenust AC3), a Takxke st
JUCTAHIIMOHHOTO YIpPAaBJIEHUS UENSMHU OCBELIEHUS, HarpeBaTelIbHbIMU
HEMsIMH U PAa3IMYHBIMU MaJOWHYKTUBHBIMU Harpy3kamu (KaTeropus Mpu-
MeHneHus ACl). Konraktopsl cepun KMU npumensitoTest B cucremMax yrpas-
JIEHUs1 JICHTOYHBIMM KOHBEHEpamu, KOMIpeccopamMH, HaCOCaMU, KOHIUIUO-
HEpaMu, TEIUIOBBIMU NI€YaMH, LIETISIMU OCBEILICHHUS.

Manozabapumnuvie xonmakmopwot cepuu KMHn (ipon3BOIUTENb —
IEK) ¢ kaTymkoil yrpaBieHUs MOCTOSIHHOTO TOKa OOHIEHpPOMBIILIEHHOTO
MIPUMEHEHUSI HA TOK Harpy3ku oT 9 no 32 A mpeaHa3HauY€HbI ISl UCIIOJIb30-
BaHMSI B CXEMaxX YIpPaBJICHUS B3JEKTPONPUBOJAMHU IJisl IYCKAa, OCTAaHOBKH
U pPEBEPCHUPOBAHUSI ACUHXPOHHBIX 3JIEKTPOJBUTATENEH C KOPOTKO3aMKHYThIM
potopoM Ha Hampsbkerue 10 660 B wactorsl 50 't (kateropus nmpuMeHeHuUs
AC3), a Takke a7 IUCTAaHLMOHHOTO YIpPaBJIEHUS LEMSIMU OCBEILIEHUs, Ha-
IpeBaTeNIbHBIMU LEMSAMU U Pa3IUYHBIMA MaJOWHIYKTUBHBIMU Harpy3kamu
(xateropusi mpumenenus ACl). Bce ucnonHeHuss UMEIOT OAHY TPYNIy 3a-
MBIKAOIINX WM PAa3MBIKAIOIIUX TONOJHUTEIbHBIX KOHTAKTOB.

OO0nacTb NPUMEHEHHsS] MalorabapuUTHBIX KOHTAKTOPOB C KATYIIKOMN
YIPABJIEHUS NOCTOAHHOro Toka cepur KMMUWn — ynpasieHue cTaHkamu, Ha-
COCaMH, BEHTWISATOPaMH, TEIIJIOBBIMU 3aBECaMH, eyaMu, KpaH-OajaKkaMu, Oc-
BEILIEHUEM, B CHCTEMaX aBTOMaTHYeCcKOro BBoja pesepsa (ABP), cucremax
OecriepeOOMHOrO0 MUTaHUs, yYCTPOMCTBAX 3aIlUThl aBTOMATHKH, OXpPaHHOU
CUTHAJIN3AIMM, B CUCTEMax YIPABJICHUS IPOMBIIIIEHHBIMU YCTaHOBKaMH,
KOMMYTUpOBaHHUE Tpex(a3HbIX KOHACHCATOPHBIX OaTapeil U MepBUYHBIX 00-
MOTOK Tpex(a3HbIX HU3KOBOJBTHBIX TPaHC(HOPMATOPOB.
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Ilyckamens 31ekmpomacnumnstit (MI1 — MarHuTHBIN MycKaTeIh) — 3TO
HU3KOBOJIBTHOE JJIEKTPOMArHUTHOE (AJIEKTPOMEXAHUYECKOE) KOMOHHHPO-
BAaHHOE YCTPOWCTBO PacHpelesiCeHUs U YIpPaBIEHUs, NMPEAHA3HAYEHHOE IS
JYCTAHIIMOHHOTO YIPaBJIEHUS Pa3UYHBIMU CHIJIOBBIMH Harpy3kamu (MOII-
HBIMHU JIaMIIaMU, DJIEKTPOHArPeBaTEIbHBIMU MPUOOpaMu, HO dYalle BCEro —
ANEKTPOABUTATEISIMHA, TIPEKAE BCEr0, ACHHXPOHHBIMU SJIEKTPOJABUTATEIISIMU
C KOPOTKO3aMKHYThIM poTOpoM). Kpome OCHOBHOM cBOE€H (YyHKIMU — JIHC-
TaHLIMOHHOTO yTpaBiieHus (IIycka, peBepca U T. [I.) — MarHUTHBIN MMycKaTelb
MOKET O0€ecleyuBaTh C MOMOUIBI0 TEIJIOBBIX peJe 3alluTy JABUTarenei
OT TOKOBBIX IEPErPy30K M CUTHAIM3aIUI0 00 ux padote. Ilo cymecTBy nyc-
KaTellb MPEeACTaBIseT cO00M KOHTAKTOp, YKOMILJIEKTOBAHHBIN JAOMOTHUTEIb-
HBIM 000pY/I0BaHUEM.

B cocTtaB myckaTens Kak KOMIUIEKTHOTO yCTPOWCTBA MOTYT BXOJIUTH
KHOMKHU yNpPaBJIEHUS, TEIJIOBBIE PEJI€ 3alIUThl, CHTHAJIbHBIC JIAMIIbI, pa3Mme-
1a€MbI€ B OJHOM KOpIlyce. BblllyckaeMble MarHUTHbBIE MTyCKaTENN pa3anya-
IOTCSI MEXKTy CO0OM 10 Ha3HAYCHUIO (HEpEeBEPCUBHBIC, PEBEPCUBHBIC), HAJIH-
YUI0 WM OTCYTCTBUIO TEIUIOBBIX pEJ€, KHOMOK YIPAaBJICHUS, CTEIECHU
3allUThl OT BO3JIECUCTBUSA OKPYKAIOLIEH Cpelbl, YPOBHSAM KOMMYTHPYEMBIX
TOKOB, pa00o4YeMy HaIPSIKEHUIO KaTYIIKH.

Kpome Toro, myckarenn MOryT CHa0KaTbCsl CHEUATbHBIMU MPUCTAB-
Kamu (MpUCTaBKa C JOMOJHUTEIbHBIMU KOHTakTaMu cepuu [IKJI, npucraBka
tuna [IBJI, obecnieunBaromias 3ameajieHue cpabaTbiBaHUsI KOHTAKTOB HA HE-
0o0JIbIIIOE BpEeMs  T. [1.).

DNEeKTPOMarHUTHbIE MYCKaTeIN OOLIEro NPUMEHEHUS W3TOTOBIISIOTCS
Ha HanpspbkeHue nepemeHHoro toka 127, 220, 380 u 500 B, HOMUHaNbHbBIE
Toku 6—400 A. Ilpu HOpMaNbHOM PEKHUME SJIECKTPOMATHUTHBIE ITyCKaTEIU
MOTyT pabotaTh ¢ yactoroi 150—1200 Bki./9ac, a mycKaTeIn MaJoi MOIIHO-
ctu — 110 3000 BKI1./9Aac.

BrlnyckaroTcsi 37I€KTpOMarHUTHBIE IyCKaTelld B OOBIKHOBEHHOM, 3a-
HIMIIIEHHOM U B3PbIBOOE30MIaCHOM MCIIOJTHEHUHU.

TexHuyeckue mapaMmeTpsl myckartenaed mpenacraBiaeHsl B Taom. I1.4-11.6
(mpu. II).

DNEeKTpPOMAarHUTHbIE IyCKAaTEIW MPOU3BOAAT CIEAYIOIIHE KOMIAHUU:
OAO «YpamnektpokoHTakTop»; 3A0 «UDA3» (. Yebokcapsl, www.cheaz.ru);
«Qtam» (r. Anekcanmpusi, YkpamHa, www.etal.ua); «Dnekrpoanmapar»
(r. Kypck, www.keaz.ru); OAO «KamuHCckuii 3aBoj 3J€KTpoanmnapaTrypb»
(r. Kamu, www.kzeap.ru); OAO «HoBocubupckuii 3aBoji HU3KOBOJBLTHOM
anmapatypeb»; «2nektpoarnmaparypa» (r. [omens, http://gomelapparat.org);
TE (®panmus); Schneider-electric (®panuwms); General Electric (CHIA);
ABB (IlIeuus); Lovato (Mrtanus); Siemens (I'epmanust); Moeller (I'epma-
Husl); Chint Group Co (Kutait) u ap.
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B nacTosiiiee BpeMst BBIITYCKaKOTCS:

e MII ¢ Tokamu (npexnenbHble 3HaueHusA) 10 100 A (myckarenu cepuu
IIMJI Ha toku 10...95 A, cepuu [IMY nHa Toku 9...95 A);

e MII ¢ Tokamu g0 400 A, npeacTaBUTENSIMUA KOTOPOU SIBISIFOTCS TTyC-
karenu cepu [IMA Ha Toku 40...160 A, cepun 1IM12 na Toku 10...250 A
(Poccus) u 3apy6exnnie myckarenu Chint Group Co cepum NCI u NC3
Ha Toku 9...370 A;

e MII ¢ tokamu no 1000 A, mpeacTtaBuUTENIMU KOTOPOH SIBISAIOTCS
nyckarenu upmel Moeller cepuun DIL Ha Toku 20...855 A;

e MII ¢ tokammu Beimie 1000 A, xyma otHocsitcss MII GE Power
Controls cepun CL u CK Ha Tokm 25...1250 A u MII UDA3-Benedikt
Ha Toku 10...1200 A.

Haubonwiee npumenenne Haxonaat nyckamenu cepuu IIMJI v TIM 12,
OoJiee goporue, HO U OoJiee KauecTBEeHHbIE nyckamenu cepuu IIMY u 3apy-
0exHBIX (pupm mpousBogutTenei: «Cumency; «Jlerpanny; «Abby; «lllnaii-
Jep DNEKTPUK.

Ilyckamenu IIM12 na nomunaneubie Toku 10, 25, 40, 63, 100, 160
n 250 A ciayxaT B OCHOBHOM JIJIsl TUCTAHIIMOHHOTO IyCKa, OCTAHOBKH U pe-
BEPCUPOBAaHUS Tpex(a3HbIX ACUHXPOHHBIX AJIEKTPOJABUTATEIEH C KOPOTKO-
3aMKHYTBIM POTOPOM IPYM HOMUHAJIBLHOM HampstkeHuu Ao 660 B, wactote 50
u 60 ['u. [Ins nBurareneil MOIMHOCTBIO 10 45 KBT npeaHa3zHayeHsl Mmyckare-
mu Ha 100 A, nyis nurareneid 1o 75 kBt — ycrpoiictBa Ha 160 A, niia nBura-
tener 1o 132 kBt — ycrpoiictBa Ha 250 A. [lpn HalmuuuM TETUIOBBIX peEje
tuna PTT myckarenn Takke OCYIIECTBISIOT 3aLIUTYy YIPABISEMBIX HWMH
ANEKTPOABUTATENEH OT MEPErpy30K HEIOMYCTUMOW MPOJIOKUTEIBHOCTH,
nepekoca v o0priBa ¢as.

CymiecTByroT kinuMmatuueckue ucnosHeHus [IM12 nma skcrmyaranuu
B YCJIOBHUSIX KaK YMEPEHHOTO, TaK M TPOMUYECKOro KJIUMaTa. ACCOPTUMEHT
MPOAYKIIMU BKJIFOYAET IMyCKATEIU C Pa3IMYHBIM UCIOJHEHHEM IO TbLICBIA-
rozanumiesHoctu: IP00, IP20, IP40, IP54.

o 2002 roma xontakTops!l 1IM12 Homunanamu ceeimie 100 A Bbimyc-
KUINCh Ha MOpeanpustuu «Ypan-snektpo» (r. Meanoropck OpeHOyprckoit
obnactu). B 2002 r. OuzHec no npou3BoACTBY myckateneit [IM12 Benuuus 5,
6 1 7 ObLI MHTErPUPOBAH B COCTAB OJHOIO M3 MHUPOBBIX JIUJIEPOB AJIEKTPO-
TeXHUYECKOro pbiHKa — komnanuu Schneider Electric. ITpon3Boactso 11IM12
OBLJIO BBIJIETICHO B OT/EJIBHOE MPEANpPUSITHE, KOTOPOE MOJYYHSIO Ha3BaHUE
000 «Ypan-DnekrpoKoHTakTop».

Iyckamenu manozabapummuste cepuii IIMJI v IIMJIH o061mieripoMblIIi-
JICHHOTO TPUMEHEHHsI U3rOTABIMBAIOTCS B YETHIPEX rabapuTax Ha HOMHHAJIb-
HBbIA KOMMYTUpPYEMBbIA TOK OT 9 10 95 A. OHM npenHazHavyeHbl JUIsl pabOThI
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B 3JIEKTPUYECKOM CETU MepeMeHHOro Toka yactoroil 50 ' u HampsbkeHueM
10 400 B. OcHoBHas 001aCTh UCIIOJIB30BAHUS — ITYCK, OCTAHOB U PEBEPCUPO-
BAHHE ACUHXPOHHBIX 3JIEKTPOJABUTATENEH C KOPOTKO3AMKHYTBIM POTOPOM
(kareropust npuMenenust AC3), a Takke NUCTAHIMOHHOE yIpaBJICHUE LETIs-
MU OCBEILICHUSI KaK C JIaMIIaM{ HaKaJIWuBaHWs, TAK U C UHAYKTUBHBIMHU Ha-
rpy3KamMH, HarpeBaTEIbHbBIMUA LEMSMU M PA3JIUYHBIMU  HHIYKTHUBHO-
aKTUBHBIMU Harpy3kamu (kateropus npumenenus ACl1).

Tok ry1aBHBIX KOHTAKTOB ammapara JODKeH ObITh OO0JIbIlle MaKCHMallb-
HOTO TOKa Harpy3ku (paboyero Toka 3JIEKTPOJBUTraTels UIU APYroro 3Jiek-
TPOIPUEMHHUKA, JIJIsI BKJIFOUEHHSI KOTOPOTO POEKTUPYETCS IIyCKATEb).

Pabouee HanpskeHUE KAaTYIIKH JOKHO COOTBETCTBOBATh HAPSKEHUIO
Lenel yIpaBiIeHus — CTaHJapPTHBIC 3HAYEHUS IEPEMEHHOIO HAIIPSIKEHUS CO-
crapystoT 24, 110, 220, 380 B, nocrosHHoro HanpsikeHus — 24 B.

Baxupiii mapameTp myckarens — KOJWYecTBO cpadaTthiBanuil. [lpu
0O0JBIIOM 3HAYEHUH KOJMYECTBA BKIIIOUEHUI/BBIKIIOYEHUN B Yac HCIONb3Y-
F0T OECKOHTAKTHbBIE ITyCKATENH.

Bo B3pBIBOOMACHBIX 30HAX UCIOJIb3YIOT B3PHIBO3AIINILEHHBIE MarHNAT-
HbIE IyCKAaTEJM BUJA «€» (MOBBILIEHHOW HAaJEKHOCTH INPOTHUB B3pbIBA) U C
MacJIsIHBIM HanonHeHuem cepuu IIM co 3naxkamu é3pvieozaujumer HMDb
(IIM712A-25, T1IM712-100 u IIM711A-250), HMI (IIM722A-25,
[IM722A-100, ITM721-250). OHM BBITYCKAOTCA HA HOMUHAJIBHBIE TOKH 25,
100, 150 A npu Hanpsixenuu 10 500 B.

Ilyckamenu IIM711A, IIM712A vuMerOoT paclenuTenu s TEIUIOBOU
3aIMTHI U HYJEBYIO 3aIATY. OCTAIbHBIE TyCKATENN UMEIOT TOJIBKO HYJIEBYIO
3anuTy. bak myckartens 3amuBaioT TpaHC(OPMATOPHBIM MaciioMm, 06e3 KOTo-
pOro 3KCIUTyaTalys Imyckarens 3amnpelieHa. B 6ak morpyxeHbl UCKpALIHE KOH-
TakThl (TJIABHBIE CHUJIOBBIC W OJOKUPOBOYHBIC) U MIMHBL OCTaJIbHBIC JETaNN
(TerioBOE perie ¢ MEXaHW3MOM BKIIIOUEHHUS, TPUCOEIUHUTENbHBIE CUIIOBBIE 3a-
KHUMbI) Pa3MEILAIOTCs B KOPOOKe MbLIe- M BOAO3ALIMILEHHOIO HMCIIOJHEHUS.
VYIIpaBISAIOT ITyCKaTENSIMKA IIPU ITOMOILIM BCTPOCHHOM KHOMNKH. Ilyckarens nmo-
MyCKAET IUCTAaHIIMOHHOE YIPABJICHHUE IOCPEICTBOM KHOMIOYHOI'O MOCTA.

Ilyckamenu (konmaxkmopwot) DILM (tipousBoautens Moeller) Boimos-
HsAt0TCS Ha ToKU oT 7 10 500 A npu Hanpsokenuu 380 B (kateropusi npume-
HeHusa AC3), cunoBble BakyyMHble KOHTakTOpel DILM — Ha Toku no 1000 A
(AC3). taxxe Moeller mpousBoaut munukontaktopsl DILEM, npeanasHa-
YEHHBIE JJIsl MyCKa M OCTAHOBA 3JIEKTPOJBHraTeieil MOIIHOCTHIO 10 4 KBT
WM JJI1 KOMMYTAlMM Harpy3ku A0 16 A, u BakyymHble koHTakTopsl DILH
Ha Toku 70 2500 A (AC1).

TexHHuecKre XapaKTEPUCTUKU ITyCKaTeIel MPUBEIEHBI B KaTajiorax 3a-
BOJIOB W3roroButenent (mpui. VI).
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3.2. TexHUUYeCcKune napameTpbl KOHTAKTOPOB U NycKaTeneun

OCHOBHBIMH TEeXHHYECKHMH JAHHBIMH KOHTAKTOPOB SBISIOTCS
HOMMHAJIbHBIM TOK TJIABHBIX KOHTAKTOB, MPEAECIbHBIA OTKJIIOYAEMBIA TOK,
HOMHUHAJIbHOE HANPSLDKEHUE KOMMYTUPYEMOMW 1IENH, MEXaHUYECKAst U KOMMY-
TalMOHHAs M3HOCOCTOMKOCTb, AOMYCTUMOE YMCIIO BKIIOUYEHHUH B yac, coOCT-
BEHHOE BpeMs BKJIIOUEHHUS U OTKIHOYeHHs. CIOCOOHOCTh KOHTAKTOpa, Kak
U J1000r0 KOMMYTAI[MOHHOTO amnmnapara, o0ecrneyuTbh paboTy mpu OOJbIIOM
YHCIIEe ONEpaLMil XapaKTepU3yeTcss N3HOCOCTOMKOCTBIO.

Homunanwvnlii mox KOHTaKTOpa MPEACTABISIET COOOM TOK, KOTOPBIM
MOKHO TMPOITYCKaTh 1O 3aMKHYTHIM TJIaBHBIM KOHTaKTaM B T€UEHHE 8 4acOB
0e3 KOMMYTalHii, TPUYEeM MPEBBIILICHUE TEMIIEpaTyphbl Pa3IuYHbIX YacTel
KOHTaKTOpa HE JI0JKHO OBITh OOJIbIIE A0MYCTUMOTO.

Homunanvnulit padbouuit mok KOHmMAKmMoOpa — 3TO JOIMYCTUMBIA TOK
Yyepe3 ero 3aMKHYThIE IJIaBHbIE KOHTAKThl B KOHKPETHBIX YCIIOBUSAX MpPUME-
HeHud. Tak, HanpuMmep, HOMUHAJIBHBIA paOOuuii TOK KOHTAKTOpa AJI KOM-
MyTallMd aCUHXPOHHBIX JBHUraTesiedl ¢ KOPOTKO3aMKHYTHIM POTOPOM BBIOH-
paeTcs U3 yCIOBHM BKIOYEHUS NIECTUKPATHOTO IIYCKOBOT'O TOKA JIBUTATE.

Homunanvnvsim nanpsasicenuem KOHTAaKTOpa Ha3bIBaeTCsl HauOOJIbLIEE
HanpspKeHHe KOMMYTUPYEMOM 1enu, A paboThl MPU KOTOPOM IpeAHa3Ha-
YeH KOHTAKTOpP.

Mexanuueckasa u3zHOCOCMOUKOCMb KOHTAKTOPOB OIPEHEIACTCS YHC-
JIOM IIMKJIOB BKJIIOYEHHE-OTKIIIOUEHHE KOHTAKTOpa 0€3 pEeMOHTa U 3aMEHbI
€ro y3J0B U jierajneil. Tok B Lenu npu 3TOM paBeH HyJ0. MexaHuyeckas 13-
HOCOCTOMKOCTbh COBPEMEHHBIX KOHTAKTOPOB MOCTOSHHOIO TOKa COCTAaBJISET
1020 mutH oneparui.

Kiaccel mMexaHM4eckol HM3HOCOCTOMKOCTH KOHTAaKTOPOB IIPHUBEICHBI
B TaO. 3.

Tadmuna 3
Knaccor mexanuueckot usnocoycmouuugocmu KOHmMaxKmopos
Knacc mexannueckoit | Jlomyctumoe uncino | MexaHudeckas U3HOCOYCTOMUYHUBOCT,
MU3HOCOYCTOMYHUBOCTH BKJIFOUEHUU B 4yac MJIH IIUKJIOB
| 30 0,25
11 150 1,2
11 600 5
v 1200 10

meuymauuouna}l U3HOCOCMOUKOCHLb KOHTAKTOPOB OIPCACIIACTCSA
TaKUM YMCJIOM BKJIKUYEHHMH M OTKJIKYCHHUU LEHHU C TOKOM, IIOCJIC KOTOPOIo
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TpebyeTcsi 3aMeHa KOHTakTOB. COBpEMEHHBIE KOHTAKTOPhI JOJKHBI HUMETh
KOMMYTallMOHHYIO U3HOCOCTOMKOCTD MOPSIIKA 2—3 MIIH ONIEpaLHii.

Coocmeennoe epemsa 6KI0UeHUA KOHTAKTOPA COCTOUT U3 BPEMEHH Ha-
pacTaHus MOTOKA B AJEKTPOMATHUTE KOHTAKTOpA JO 3HAYEHHS MOTOKA TPO-
raHus U BPEMEHU JIBUXKEHUS KOPsi. bosblas 4acTh 3TOr0 BPEMEHU TPATUTCS
Ha HapacTaHWE MAarHUTHOTO MOTOKa. J[JiI KOHTaKTOPOB MOCTOSIHHOTO TOKa
¢ HOMUHaJIbHBIM TOKOM 100 A coOcTBEeHHOE BpeMsl BKJIIOUEHHS] COCTaBJISET
0,14 ¢, nna kouTakTopoB ¢ TokoMm 630 A oHo yBenumuuaercs 10 0,37 c.

Coocmeennoe epemsa omkalO4eHus KOHTAKTOpa — BpeMs C MOMEHTa
00€CTOUMBAHUSA JICKTPOMArHUTa KOHTAKTOpa 10 MOMEHTAa Pa3MbIKaHHS €ro
KOHTaKkTOB. OHO ompeeseTcss BpeMEHEM CIajia MOTOKA OT YCTaHOBUBILETO-
Csl 3HAYEHUS JI0 MOTOKA OTIyCKaHUs. BpeMeHeM ¢ Hauana JABMXKEHHS SKOPS
710 MOMEHTa pa3MbIKaHUS KOHTAaKTOB MOXXHO TpeHeOpeub. B koHTakTOpax
ITOCTOSIHHOTO TOKa ¢ HOMHUHAJIBHBIM TOKOM 100 A cOOCTBEHHOE BpeMs OT-
kioueHus: cocrasisieT 0,07 ¢, B KOHTAaKTOpax € HOMHUHAJIBHBIM TOKOM
630 A—-0,23 c.

Kommymayuonnasa usnococmoukocms 21aeHblX KOHMAKMOE s Ka-
teropuii DC2, DC4 B pexume HOPMaJbHBIX KOMMYTAIMM JOJDKHA OBITh
He meHee 0,1, a miis kareropuit DC3 He menee 0,02 MexaHWYeCKON HM3HOCO-
CTOMKOCTH.

BcnomorarenbHble KOHTaKThI JIOJDKHBI KOMMYTUPOBATh LIEMH 3JIEKTPO-
MAarHUTOB MEPEMEHHOTO TOKA, Y KOTOPBIX IMTYCKOBOM TOK MOKET BO MHOTO pa3
MPEBHIIATH YCTAHOBUBIITUNCS.

TexHuyeckue nmapamMeTpbl HEKOTOPHIX TUIIOB KOHTAaKTOPOB U IyCKaTte-
neit npusenensl B Ta0i. I1.1-11.6 (mpuin. II) u B katasorax nmpou3BOAUTENEH
(mpun. VI).

3.3. YCTPOIMCTBO MarHUTHbIX KOHTAaKTOPOB U NMycKaTeneun

Konmaxkmopwl coCTOSAT W3 CHCTEMBI TJIaBHBIX KOHTAaKTOB W BCIIOMOTa-
TEJTbHBIX KOHTAKTOB, AJICKTPOMATHUTHON M TyTOTaCUTEIHHOU CUCTEM.

I nasnvle konmaxmul OCYIIECTBISIOT 3aMBbIKAHUE U Pa3MBbIKAHUE CHIIO-
BOU TEMU. DeKmpomasHumuas cucmema O0eCredruBaeT IAUCTAHIIMOHHOE
YIpaBJIeHUE KOHTAKTOPOM, T. €. BKIIFOUEHHE M OTKJIIOUCHHE. /[yeocacumeb-
Has cucmema TPETHA3HAYCHA IS TAIICHUs SJICKTPUYECKON Tyrd, BO3HU-
KaloIeH IMpU pa3MbIKaHHUH TJIABHBIX CHJIOBBIX KOHTAKTOB. Bcnomozamenvhble
KOHMAaKmsl TIPOU3BOAT MEPEKIIOUCHUE B IEIAX YIPABICHUS KOHTAKTOPa,
OJIOKUPOBKH M CUTHAJIM3AIIUH.

I'naenvie konmaxkmol NOJKHBI OBITH PACCUUTaHbI HAa JJIUTEIHHOE MPO-
TEKaHHE HOMHHAJILHOIO TOKA W Ha OOJBIIIOE KOJUYECTBO BKJIIOUEHUN U OT-
KJIFOUCHUH TIPU BBICOKOW YaCTOTE KOMMYTALIH.
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JIyist ipeaoTBpalieHus BUOpAy KOHTAKTOB KOHTAKTHAsS MPYKHUHA CO3-
JTaeT TaK Ha3bIBAEMOE MpPEIBAPUTEIHLHOE HAXKATHE.

KoHTakThl KOHTaKTOpPOB, MPEIHA3HAYEHHBIX JIJIs1 JJIUTEIBHOTO BKIIFOYE-
HUS, UMEIOT cepeOpsiHbIe WM METAJUIOKEPAMUYECKUE HAKIAIKU (€CIu caMu
KOHTAaKTbl BBIIOJIHEHBI U3 Mean). JlJig yBelIMueHus: CpoKa CiIy>kObl KOHTAKTO-
POB MPEAyCMaTPUBAIOT BO3MOKHOCTh 3aMEHbI KOHTAKTOB.

B koHTakTOpax ¢ MOBOPOTHBIM SIKOPEM HauOOJbIIEe MPUMEHEHUE MO-
JYYUIIU JIMHEHHBIE NEPEeKAThIBAIOIIMECS KOHTAKThI, B MPSMOXOJOBBIX KOH-
TaKTOpPaX — MOCTUKOBBIE KOHTAKThI, IMEIONTHE HEOOIBIITYI0O MAacCy M BBITIOJN-
HSIEMbIE CaMOYCTaHAaBIIMBAIOIIUMUCS.

Inexmpomaznumnsie cucmemst ObIBalOT moBopoTHbie (E-oOpasusbie,
[T-o0pa3usbie, knamanHubie U Ap.) U npsmoxoaHbie (ILI-o6pasznbie, T-o0pa3HbIe,
COJICHOHUTHBIC).

DNEeKTpOMarHuTHasi CUCTEMA, HE3aBUCUMO OT THUIIA, COCTOUT U3 CEPICU-
HUKA, IKOPS U KaTYIIKU C KPEMEKHbIMU AeTansIMU. J{J11 ycTpaHEeHUs 3aiumna-
HUSI SIKOPSI UCTIOJB3YIOTCSI HEMarHUTHBIE MPOKJIAIKU.

[Ipu cpabaThiBaHUM KOHTAKTOpa MPOUCXOAUT 3HAUUTEIbHBIA yAap SIKO-
ps 0 ceplieyHUK. YacTUYHO 3TOT yAap NPUHUMAET HEMArHUTHAS MPOKIAJIKA.
Kpome Toro, MarHuTHyr0 CUCTEMY aMOPTU3UPYIOT NPYKUHOM, KOTOpast TaK-
K€ YMEHBIIIAeT BUOPAITUIO KOHTAKTOB.

DNEeKTPOMAarHuTHas CUCTEMa KOHTAKTOPOB MEPEMEHHOIO TOKa BBINOJ-
HSIETCA IIUXTOBAaHHOM (HaOpaHa U3 OTAENbHBIX U30JIMPOBAHHBIX JPYT OT JPY-
ra IjiacTUH TOJIIMHOW 10 1 MM) JJisi CHUXKEHUSI IOTEPb U MMEET KOPOTKO-
3aMKHYTBIA BUTOK Ha CEPACUYHUKE JJI YCTPAHCHUS TYACHUS U BUOPALIMH.

Kak mpaBusio, TOk B 1enu yrpapieHus (B IENU KAaTYIIKA 3JIEKTpoMar-
HUTA) COBIAJIAECT C POJOM TOKa TJIaBHOM (CuiioBOM) 1ienu. OHAKO UMEIOTCS
CJIy4yau, KOTJla KaTylllKa KOHTAaKTOpa MEPEMEHHOr0 TOKA MUTAETCS MOCTOSH-
HBIM TOKOM.

Karyiiika anexkTpomMarauTa J0JKHBI 00€CTieurBaTh HAJIEKHOE cpadaThI-
BAHME KOHTAKTOpa NPHU CHWKEHUU HanpspkeHus 10 0,85 HOMUHAIBHOrO 3Ha-
yeHud. [1o HarpeBy KaTylika AOJKHA BbIAEPKUBATH MOBBIIICHUE HaIpsikKe-
Hus 10 1,05 HoMHUHAJIBHOTO 3HAYCHUS.

NHorga B 5JIEKTPOMArHUTE UCIOIB3YIOT JBE KATYIIKA — MOIIHYIO
BKJIIOYAIOIIYI0 M1 MEHEE MOILHYIO0 YIEpKUBAIOUYI0. B 3TOM cilydae KOHTak-
TOP BO BKJIFOYEHHOM COCTOSIHUM MOTPEOJSCT MEHbIIE SHEPTHH, T. K. BKIIO-
Yarolasi KaTylika HaXOJUTCA 1MOJ] TOKOM B TEUEHUH KOPOTKOTO BPEMEHH.

Karyiiku uMeroT Manoe 4uciao BUTKOB. OCHOBHYIO 4acTh CONPOTHUBIIE-
HUSI KaTYIIKA COCTABIISIET €€ UHIYKTUBHOE COMPOTUBIICHUE, KOTOPOE 3aBUCUT
OT BeNWYWHBI 3a30pa. [loaTOMy TOK B KaTylllKe KOHTAaKTOpa MEPEMEHHOIO
TOKa MIPU Pa30MKHYTOM crcTeMe B 5—10 pa3 mpeBblllIaeT TOK NpH 3aMKHYTON
MAarHATHOU CHCTEME.
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bnokuposounvie vnu ecnomozamenvhvle KOHMAKMIbI TIPUMEHSIOTCS
JUIA TIEPEKIIIOYCHHSI B IIEMAX YIPaBICHUS M CUTHAIM3ALUH, M03TOMY OHH
HUMEIOT TaKO€ k€ KOHCTPYKTHUBHOE HUCIIOJHEHHE, KaK U KOHTaKThI pene. Bemo-
MoraTeJlbHble KOHTaKThl PAacCUMTaHbl Ha MpOBeAcHHE TOoka He Oonee 20 A
U OTKJIIOUEHHUE TOKa He Oosee 5 A.

[Ipy KOMMyTalMK TJIABHBIX KOHTAKTOB MEXJIYy HUMU BO3HUKAET 3JICK-
TpUUecKas Ayra, JJiA TallleHUs] KOTOPOU CIYXKUT dyzozacumenbHoe YyCmpoii-
cmego. CriocoObl TaleHusi IyTW U KOHCTPYKIHS JAYTOTacHTEIbHBIX CHUCTEM
OTIPEAETSIOTCA POJOM TOKA TJIaBHOU IENMH U PEKUMOM pabOThl KOHTAKTOPA.
Kak mpaBuio, B KOHTaKTOpax MOCTOSTHHOTO TOKa MPUMEHSIOTCS Ayroracu-
TeTbHBIE KaMEPhl C MATHUTHBIM JTYThEM, B KOHTAKTOpaX MEPEMEHHOTO TOKa —
JIBOMHBIE pa3pbIBbI (IpU HEOONBIIUX TOKAX M HANPSDKEHUSX) W/WMIK Tyrora-
cUTeNnbHble pemeTku. HeoO0XoauMo OTMETUTh, YTO MpU OOJIBLIONW YacToTe
BKJIFOUEHUI KOHTAKTOpa IJIACTUHBI JyrOracCUTEIbHON PEIIeTKH HE YCIIEBalOT
OCThIBaTh U 3((PEKTUBHOCTD AYTOTANICHUSI CHUXKACTCSI.

OCHOBOI BCSIKOTO MACHUMHO20 NyCcKamens SIBIseTcs KOHTakTop. Mar-
HUTHBIN MyCKaTeIb MPECTaBISET COO0M KOMITIEKTHOE YCTPOMCTBO, COCTOSIIEE
U3 TPEXIOMIOCHOIO KOHTAKTOpa, TEIUIOBBIX pelié M KHOMOK YIpaBJICHUS
(«ITyck», «Ctom»).

Cxema BKIJIIOUEHHUS PEBEPCHBHOTO MArHMTHOTO MycKaTells MpHBeIcHA
Ha puc. l.

380V
7] %) %]
SBT SBC1
! s
|
; : . i KM1:4
1-KM1: KM2:1-KM2:3
KM1:1-KM aI B
\ SBC2
| _—  _ KM15
KM1 KM2 KM2:4
¢ | _— |
- ]
KK:1 KK1 KK2 KK3
313
| I
L~

Puc. 1. Cxema sxnrouenus PEBCEPCUBHOCO0 MACHUMHO2O nycKameJisi
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[lyckarenb cOCTOUT U3 IBYX KOHTakTOpoB KM u KM?2 (Ha nociieqHeM
U3MeHeHOo uepenoBaHue (a3). KHomouHblil moct copepkuT KHOMKY «CTom»
(SBT) n nBe xknonku «Ilyck» (SBCI u SBC2) ¢ 3aMbIKalOIIMMU KOHTAKTaMHU.
Opnna kHonka (SBCI) Bkimrodaer KOHTakTop KM W 3amyckaer JBUrareib
B ogHOM HanpasiieHnu («Ilyck Brepen»), a npyras kHonka (SBC2) BKiIroyaeT
KoHTakTOop KM?2 W 3amyckaeT ABuraTesb B 0OpatHoM HampaBieHuu («Ilyck
Hazany). O6e kHonku «llyck» SBCI u SBC2 myHTUPOBaHbI 3aMbIKAIOITUMU
osiok-koHTakTaMu KM1:4 u KM2:4 cOOTBETCTBYIOIMX KOHTAaKTOPOB. 3alllu-
Ta OT OJJTHOBPEMEHHOTO BKJIIOUYEHUS KOHTAaKTOpOB KM n KM?2 BeInonHAETCS
TE€M, 4TO B Lenu Mexay kHonkor SBCI m kaTymkod KoHTtaktopa KM]
BKJIFOYEH pa3MbIKaromui 0J10K-KOHTakT KM?2:5 kontaktopa KM2. CooTBeT-
CTBEHHO B LENM Mexay KHonkon SBC2 m kaTymkou koHTakropa KM?2
BKJIFOYEH pa3MbIKAIOMUN OJIOK-KOHTaKT KM1:5 wontaktopa KMI. Takum
oOpasoM, Tipu cpabaTbiBaHuU KOoHTakTOopa KM xontakt KMI:5 B nienu Ka-
TYIIKU KOHTakTOpa KMZ2 pa3MbIkaeTcss W OJAHOBpPEMEHHOE cpabaThIBaHHE
KOHTakTopa KM2 HEe BO3MOXHO. AHAJIOTHYHOE SBJICHUE MMEET MECTO MpPH
cpabatbIiBaHMU KOHTaKkTOpa KM?2.

Y CTpOUCTBO HEKOTOPBIX TUIIOB MArHUTHBIX KOHTAKTOPOB U IIyCKaTEJIEH
MIOCTOSIHHOTO U MIEPEMEHHOTO TOKA MPUBEAEHO Ha pHC. 2—6.

1 2 345 6 7

e

=

Saﬂ] L=

=
i
r—___'——’————l'.l——_“"‘f-

Puc. 2. Yempoucmeo konmaxkmopa cepuu KIIB:
1 — usonayuonHnoe ocHosanue; 2 — cepoeyHuK cucmemovl MacHumno2o oymos (MJ]);
3 u 8 — dyeoeacumenvHuvle poea; 4 — kamywka MJ]; 5 u 9 — HenoOBUNCHBLIL U NOOBUNCHBLIL
KOHmMaxkmol, 6 — cmanvhvle DOKO0Bble nontoca, 7 — dy202acumenbHas Kamepa,

10 — so3épamuas npysicuna, 11 — konmaxkmuas npysxcuna, 12 — ckoba, 13 — exnouarowas
kamywxa, 14 — akopw, 15— cmanvuas ckoba-ocnosanue,; 16 — eubkas moxogeoyuast
cea3v; 17 — npyscuna; 18 — npusma epawjenus (CMeHHASA NIACMUHKA),

19 — npuzma-ecmaska, 20 — ¢haconnas nianka
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PxXro2 3 oo 48 5 4

Puc. 3. Yempoiicmeo konmaxmopa cepuu KT-5000 (6000, 7000):

1 —san; 2 — memaniuueckasn U30IUPOBAHHASL pelika, 3 — NOOWUNHUKU, 4 U 5 — NOOBUIHCHDBLIL
U HeNOOBUIICHBILL KOHMAKMbL, 6 — KOHMAKMHASL NPYACUHA; 7 — KAMYUKA MACHUMHO20
oymoes (M/]); 8 — cepoeunux cucmemor MJ[; 9 — 0yeoeacumenvrnasn kamepa, 10— nonoca
cucmemvt MJ{; 11 — cubkas mokosedywas ceasv, 12 — y3en 6cnomMo2amenbHbix KOHMAKMOos,
13 — anekmpomacnum, 14 — u3019YUOHHBIU CIOU HA MEMALIUYECKOM BATlY

1 5 a

10

12

Puc. 4. Yempoucmeo konmaxmopa cepuu KMU.:

1 — ocnosanue uz mepmocmotixou ABS-niacmmaccul, 2 — HenoosudiCHas 4acms MAcHUMHOU
cucmemvl,; 3 — NOOBUINCHASL HACMb MASHUMHOU CUCMeEMbL, 4 — 6MALUBAIOWAST KAMYWIKA,
5 — konmaxmuvie 3axcumvl,; 6 — Memaniuyeckas niamgopma (0 HOMUHAN08 ceviie 25 A);
7 — mpasepca ¢ NOOBUNCHBIMU MOCHUKOBIMU KOHMAKMAMU, 8 — KDENeXNCHbIIl BUHM,

9 — gozgpamnas npyscuna,; 10— amomunuesvle konvya, 11 — Henoo8UI*CHbINE KOHMAKM,
12 — npucoedunumenbHbill 3aHCUM ¢ HACEUKOU 0151 PUKCAYUU BHEULHUX NPOBOOHUKO8

Buytpu xopnyca myckarens (puc. 5, a) pa3MelieHa 3JIeKTpoOMarHuTHas
cucTema, BKiIouaronias B ce0s HenoaBwkHyto IlI-o0pa3Hyro yacth cepieu-
HUKa 7 U 0OMOTKY 6, HAMOTaHHYI0 Ha KaTymky. CepJieuHuk HabpaH U3 U30-
JUPOBAHHBIX JAPYT OT Apyra (sl YMEHBIIEHUS MMOTEPh OT BUXPEBBIX TOKOB)
JIUCTOB DJIEKTPOTEXHUYECKOW CcTaiu. llonBukHAsg YacTh CepleYHUKA )
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(IKOpb) COeNMHEHA C IJIACTMAcCOBOM TpaBepCcoOMl 4, HA KOTOPOW CMOHTHUPO-
BaHbl KOHTAKTHBIE MOCTUKH / C MOABUXHBIMH KOHTakTamu. [ImaBHOCTH 3a-
MBIKaHHUSI KOHTAKTOB M HEOOXOJMMOE YCWIHE HaKaThs 00eCIeunBarOTCs
KOHTaKTHBIMU TIpykuHaMu 2. HemojBuKHbIE KOHTAKThl MPHUMASHBI K KOH-
TaKTHBIM TUIACTHHAM 3, CHA0’)KCHHBIM BHUHTOBBIMH 32)KUMaMHU JIJISi TIPUCOE-
JTUHEHUS MPOBOJIOB BHENIHEH 1emnu. KpoMe riaBHBIX KOHTAKTOB, ITyCKaTeNn
MMEIOT JIOTIOJHUTEIbHbIE (OJOKUPOBOYHBIE) KOHTAKTHI §, PACIOIOKEHHBIE
Ha OOKOBBIX MOBEPXHOCTSX anmapara. | TaBHble KOHTAKThI 3aKPbIThl KPBIIII-
KO, 3alIMIIAIONIECH UX OT 3arpsi3HEHUS, CTyYallHbIX NPUKOCHOBEHUN U MEXK-
nyha3HbIX 3aMbIKaHUH.

g

b
S5TEIZNE

o

Puc. 5. Yempoiicmeo macnumnozo nyckamens cepuu [IME:
a) 0owWULL BUO MACHUMHO20 NYyCKamens, 0) uepmedtc MacHUMHO20 NyCKames
(1 — noosudicuwvili Konmaxm, 2 — KOHMAKMHblE NPYAHCUHBL, 3 — MOKOBeOYuUe WUHKU,
4 — nHenoosudicHvle Konmaxkmol, 5 — [lI-o6pasHulii cepoeunux, 6 — AKOpb, 7— 8038pAMHbBIE
NPYACUHDL, 8§ — KOPOMKO3AMKHYMbIU 6UMOK, 9 — u3o1ayuonnas mpaeepca,
10 — nanpasnsarowue, 11 — vacms 1umoeo kopnyca, 12 — 610Kk-KOHMaKmMwl
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IIpy BKIIFOUEHUH KATYIIKH ITyCKATENS IO HEW NMPOXOIUT DJICKTPUUECKAN
TOK, CEpJCYHUK HAMArHMYMBAETCS U MPUTATUBAET SIKOPb, IIPU 3TOM IJIaBHbBIE
KOHTAaKTbl 3aMbIKalOTCs, IO [JIABHOW LENU MpOoTeKaeT ToK. IIpu oTkiroueHun
mycKaTells KaTylIka 00ecTOUrBaeTcs, Mo AeHCTBHEM BO3BPATHOM MPY>KUHBI
7 (puc. 5, 6) sKOpb BO3BpAIIACTCS] B UCXOHOE MOJI0KEHNE, TIIaBHBIE KOHTAaK-
ThI Pa3MBIKAIOTCS.

[ToaBuxkHBIM KOHTAaKT [/ (pHUC. 5, 6) BBINOIHSAETCS MOCTHUKOBOTO THUIIA
C CaMOyCTaHaBJIMBaHUEM. TOKOBEIYyIIHE IUHKU 3 OT 38KMMOB K HETOJIBHK-
HBbIM KOHTaKTaM 4 BBINOJIHAIOTCS TAKUM 00pa3oM, 4TOObI 3JIEKTPOIUHAMUYE-
CKHE CUJIBI CTyBaJIM JIyTY C KOHTAKTOB.

OCHOBHOIl OCOOEHHOCTBIO 3JIEKTPOMAarHMTHOIO MEXaHU3Ma SBIISIETCS
PABEHCTBO XOJ0B KOHTAKTa U SIKOpPsI 3JeKTpoMaruuta. Takas cucrema umeer
P HEJJOCTATKOB, KOTOPHIE BEAyT K OOJIBIIOMY BPEMEHU BUOpaLlUU KOHTaK-
TOB (607ee 1 Mc) 1 ux OBICTPOMY U3HOCY. B COBpEeMEHHBIX ITyCKaTeNsAX TaKas
CUCTEMa MPUMEHSETCS TOJIBKO MPHU MaJbIX MOIIHOCTAX JBUTaTeNel (HOMHU-
HaJBHBIN TOK 25 A).

[Ipy OTKITIOYEHUM MArHUTHOTO ITyCKaTelsl BCIIEACTBUE MEPeOOEB B AJIEK-
TPOCHA0KEHUH Pa3MbIKAIOTCS BCE €r0 KOHTAKTHI, B TOM YHCJI€ U BCIIOMOTa-
TenpHble. [Ipy MOsBIEHNN HANpsDKEHUs B CETH IYCKaTeNlb HE BKIIFOUYACTCS
710 TeX Nop, Moka He Oyner Haxkara kHonka «Ilyck». To ke mpoucxoaur, ec-
JIM HaIpspKEeHUE B cetr cHkaetcs 10 50...60 % HOMUHAIBHOTO 3HAYEHUS.

Ecnu snektpoaBUrarenp BKIIOYAETCS PYOMJIBHHMKOM, MAKETHBIM BbI-
KJIFOYaTeJIEM WJIM KOHTPOJUIEPOM, TO MpHU Mepedoe B 3INEKTPOCHAOKEHUU
Y OCTAHOBKE JIBUTATENsl CXEMa HE HAPYIIUTCS, IPU BOCCTAHOBJICHUH HAIpsi-
KEHUS JBUTATENIb CAMOIIPOU3BOJIBHO BKJIKOYUTCS B C€Th. Takoil camonpouns-
BOJIBHBIM ITyCK JIBUTaTEIsl MOXET SBUTHCSA NMPUYMHOM aBapuUM WM HECUACT-
HOTO Ciry4asl.

Kopnyc:
HUKHARA
4YacTb

Kopnyc:
BEPXHAA
4acTb

MoaBWXHBIN HenoaBuKHbIN
MarHMTONpoBOa MarHWTONpoBO4

KaTywka

TpaBepca ¢ HeNOABUXHLIMU ' BozepaTHan

KOHTaKTaMu NPY>XKWHa

Puc. 6. Yempoucmeo macnumnoeo nyckamens cepuu IIMJI1
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3.4. Pacuet y3/10B KOHTAaKTOPOB NOCTOAHHOIO U NepemMeHHOro TOKa

Pacuer y370B KOHTaKTOpa MOCTOSHHOTO W MEPEMEHHOTO TOKa IPOBO-
JUTCA B MOPAJIKE, U3JI0KEHHOM B IMyHKTax 2.5-2.8.

3.4.1. PacueTt TOKOBeAyLEN LUUHDI

[TapameTpbl TOKOBEAYyIIEro KOHTYpa JOJDKHBI OBITH PAacCUMTAHBI Tak,
4TOOBI MPHU MPOTEKAHUU TOKA OTAEIBHBIE €ro DJEMEHThl HE HarpeBalluCh
BBILIIE JIOMYCTUMBIX TeMIepaTyp. JTo oOecreuyuBaeTcs BBIOOPOM CEeUeHHS
TOKOBEAYIIMX YaCTEH M CUJIbI HAXKATHUsI B KOHTAKTHBIX COCTUHEHUSIX.

1. Koncmpykmuenaa ¢hopma TOKOBENYyIIMX YACTEH OMNpPEAEISAETCS
B COOTBETCTBHU C KOHCTPYKTHUBHOM CXEMOM 3JIEKTpUUECKOro ammapata (mpo-
ToTHna). B kauecTBe Marepuana TOKOBEAYIIMX YacTe KOHTAKTOPOB Hallle
BCET'0 UCIOJIB3YETCS MEIb.

2. 1na ompeneNeHus pazmepoé NOnepeyHo20 cedeHus TOKOBETyIleh
[IMHBI UCTIOJIb3YIOTCS COOTHOIICHHMS, TIOTy4YCHHbIE Ha OCHOBE 3akoHa Hbro-
TOHa, ONMHCKIBaroIIero Temiooomed [18, C. 65-67]:

s-p=ab-2a+b)=Lkpy/ky T

n=alb;

. Izkﬂp9 ‘
2n(n+1)-k, -1,

B 3THX BBIpaKE€HUAX 3HAUYEHHE TOKA MPUHUMAETCS PABHBIM HOMHHAJIb-
HOMY [/ =/, eciay KOHTaKkTop paboTaeT B MPOJIOJLKUTEIBHOM PEXUME.

Ecnm koHTakTOp paboTaeT B KPATKOBPEMEHHOM WJIM TIOBTOPHO-
KPaTKOBPEMEHHOM PEKHUME B KAUECTBE 3HAYCHMS TOKA HCITOJB3YETCS BEIIH-
YUHA 3KBUBAJICHTHOIO JUIMTEIILHOTO TOKA, KOTOpas OMPEISIAETCS CIEIyIo-
MM 00pa3om:

1B N YA 1B
7 N100 600 V100~
rae [, — HomMuHaNIBHBIM TOK; [IB — IpofoKUTENbHOCTD BKIIIOUEHUS B %o

Z — KOJIMYECTBO BKJIKOYEHUH B Yac (3TH mapamMeTpbl yKa3aHbl B TEXHUYECKOM
3a7JaHUMN).

OTHOLIEHHWE CTOPOH TOKOBEAYIIECH IIMHBI n=a/b MOXHO NPHUHATH
B KOHTaKTOpax B npenenax n=1/2-1/5.

Koaddument n1o6aBoyHbIX NOTEPh k,; MPUHUMAETCS ISl IOCTOSTHHOTO
TOKa paBHbIM 1. J[J11 MepeMEeHHOr0 TOKa MPOMBIIUIEHHONW YaCTOThI B IIEPBOM
npUOJIMKEHUU k; TaKKe MOYKHO TIOJIOKHUTH PaBHBIM 1, a mociie pacyera ceue-
HUSI IIAHBI (B cllydae HEOOXOAMMOCTH) YTOUHUTH ero 3HaueHue [22, C. 102].
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YcranoBuBIIeeCs PEBBINICHHE Temmepatypst T, =0-0 (30ecs 0
M 0, — TEMIIePaTyphl Tela M OKPYXKAIICH CPE/bl) COOTBETCTBYET JOITyC-

TUMOMY 3Ha4eHUIO (TabiI. 4).

Ecnu HenzonupoBaHHas TOKOBEIYIAs YaCTh COMPUKACAETCS C DJIEMEH-
TaMU, BBIMOJHEHHBIMHU W3 U30JSLUOHHBIX MAaTEpHAJIOB, 3HAYEHHUE JTOMYCTHU-
MO TemIiepaTypbl OTPAaHUYMUBAETCS KJIACCOM HArpeBOCTOMKOCTH H3OJISIIU-
onHoro matepuana (ta6x. I1.7, mpun. III). Haubosee yacTo B KOHTAaKTOpE
WCTIONB3YIOTCS U30JSLUOHHBIE JETaIM, COOTBETCTBYIOIINE KJIAaCCy HArpeBo-
CTOMKOCTHU A.

Tabnuia 4
Jonycmumvle memnepamypbl Hazpeda mokoseoywux yacmei
8 HopmanoHom pexcume, °C

HaunGonpmas nonycrumas
Marepuain muHbI BBIBOA TemIepaTypa HarpeBa

o 1000 B Csoimie 1000 B
Menp, aJ'IIOMI/IIjI/Iﬁ U €ro CIUIaBHI 0€3 SaH_II/I”S— 95 20
HBIX MOKPBITUN KOHTAKTHBIX MOBEPXHOCTEHN
To ke ¢ 3alUTHBIMU MOKPBITUAMH HEOJI1aro- 105 90
POJIHBIMU METaJlJIaMU
Menp ¢ 3alUTHBIM MMOKPBITHEM cepeOpoM 135 105

Temmeparypa okpysxatomieit cpess npunumaercs 0, =40 °C.

VY nenbHOE ANEKTPUYECKOE COMPOTUBIECHUE MPU JOIMYCTUMOM Temmepa-
Typ€ paccUUThIBaeTCs 1Mo Gopmyse

Po =Po(1+aB),
r/ie BeMYUHA TEMIEPATYPhl PUHUMAETCS PaBHOM NomycTUMoOl 6 =1, + 6

Cp’
yICIBHOE DIICKTPUYECKOE COMPOTHUBIICHHE IIPH HYJEBOHW TEMIIEpaType pPo
U TeMIepaTypHbId KO UITMEHT COMTPOTURIICHHUS o BIOMparoTcs 1mo Tab. [1.11
(mpun. IV) B 3aBUCHMMOCTH OT MaTeprajia TOKOBEAYIICH IIIUHBI.

Koaddunuent temnoornaun k,, BbBIOUpAETCS NPEABAPUTEIBLHO IO
tabu. I1. 10 (mpun. IV).

PaccunTaB 3HaueHHE MHUPUHBI TOKOBEAYIINI MIWHBI b, MOXKHO OIpee-
JUTh €€ TOJUIUHY a = bn.

[Tonmy4yeHHbie 3HaUCHUS HEOOXOIMMO OKPYTJIUTH (OKPYTJICHUE TIPOU3BO-
JUTCST B OOJIBIITYIO CTOPOHY) JI0 BEITUYMH, COOTBETCTBYIOIIMX pa3Mepam Cop-
TaMeHTa uH win JieHT (tabmn. I1.15, T1.16, mpun. V).

JIJisi KOHTaKTOPOB ¢ HEOOJBITMMUA HOMHUHAIBHBIMU TOKAMU U MOCTHUKO-
BBIMH KOHTAKTaMH pa3Mepbl IIMHBI HEOOXOJMMO COTJIACOBaTh C pa3MepaMu
KOHTAaKTHBIX HakJaokK (3.4.3, Tabun. 8, 9).
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[To Tabn. I1.15, [1.16 Takxke ompenensercs MIOMAAb MOMEPEYHOrO Ce-
YEHUS [IVHBI.

3. B pexxume nmpoTeKaHUs TOKa KOPOTKOIO 3aMbBIKAHMS 3JEKTPUYECKUI
anmnapar JAO/DKeH ObIThb TEPMHUYECKH YCTOWUYHMB. TepMuyecKas yCTOWYHUBOCTD
ONPENENIAETCS TOKOM TEPMHYECKOM YCTOMYMBOCTH, KOTOPBIM, IIPOTEKasd
10 MTPOBOJIHMKY B TE€UYEHUE BPEMEHHM TEPMUYECKOM YCTOMYMBOCTH, HarpeBaeT
€ro JI0 TeMITepaTyphbl, JOITYCTUMOM JIJIsl KPaTKOBPEMEHHOT'O peKruMa (Taour. 5).

Konmponwvnwiit pacuem naowiadu wiunst Beercs 1o Gopmyiie

I7Ie TOK KOPOTKOrO 3aMbIKaHHsI (TOK TEPMHUUYECKOW CTOMKOCTH, MPEAEIIbHBIN
OTKJIFOYaEMbIM TOK) NpHHUMaercs paBHbIM [, =10/, BpemMs KOpOTKOIO
3aMbIKaHHS (BpeMs TEPMHUECKON CTOMKOCTH) npuHumaetcs 1, 3 wim 10 ce-
KyHJ (17151 KOHTaKTOpOB ¢, =3 ¢).

3HaUeHNe TEIIOBOTO MHTErpana A = j*¢ (j — IIOTHOCTh TOKA) B Hauane
U B KOHIIE KOPOTKOTO 3aMBbIKaHHsA A, ONPENEsAr0TCs IO KPUBBIM (puc. 7).
[Ipu 5TOM 3HaueHue A, COOTBETCTBYET JOIyCTMMOM TEMIIEPATYPE B yCTAHO-
BUBLIEMCS peXHUME (CM. IPEIbIAYIIMNA IyHKT), a 3HaueHUe A, — JIOIyCTH-
MOMY 3HAYEHHIO TEMIIEPaTyphl B PEKUME KOPOTKOTO 3aMbIKaHus (Tadu. 5).

S,uﬂ 12J f‘
180 . 7 = y
300 37 7 x
/ ] ri 7
| 4/ 5 g8 1
250 I 7 ;f"l /
200 Y. ’ » 7
_r.-" |+
B 1 7 O O
100 irj[ y r’_‘r‘-—f—r’_,.-—"j
F T
50 E;}‘ij,"

. 2 4
11010 2107 310° 2107 7t A2

Puc. 7. Kpusvie nacpesa nposoonuxos npu Kpamxko8pemMeHHOM pedicume:
1 —orceneszo, 2 — cmanw, 3 — namyms, 4 — anomunuil, 5 — cepedbpo, 6 — meds

[lommyueHHoe 3HAaYEHHE CEUEHUs! MIMHBI HEOOXOAWMO CPAaBHHUTH C Ceue-
HUEM, PACCUUTAHHBIM IO YCJIOBHIO HarpeBa B MPOAOJKUTEIBHOM PEXUME
(mpenpaymnii myHKT). bosblee u3 AByX cedeHuil (B pekruMax HOMUHAJIBHOTO
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U MPEJIETLHOTO TOKOB) U COOTBETCTBYIOIIUE 3TOMY CEUEHUIO pa3Mephl IIUHBI
IIPUHUMAKOTCS 33 paCYETHBIE.
Tabmuna 5
Jlonycmumble memnepamypul Hazpesa MoKoB8edYUWUX 4acmell 8 pedlcume
Kopomkoeo 3amuikanus, °C

TokoBenymue yactu Menn Jlatrynp | AnmroMuHUNA Crainb

HewuzonupoBanueie 300 300 200 400
TOKOBEIYIINE YaCTH

N30nupoBaHHbIE TOKOBEIYIIIME
JaCcTH C M30JIAIMEN Kilacca:

Y 200 200 200 200
A 250 250 200 250
BuC 300 300 200 400

OHCHKa TCpMI/IquKOﬁ YCTOﬁqI/IBOCTI/I MOYET OBITh TaKXKE IIpoOBCACHA C
HCIIOIL30BAHUEM (DOPMYIIEI
I ¥e (1+a7,)

=k 1
/ N pO'(x.k)l'tm n(1+aTH)’

r7ie j — TNIOTHOCTh TOKA, Y — IUIOTHOCTH (YACIBHBIA BEC), ¢ — yAeNbHAs Ter-
noeMkocTh marepuana (taom. IL.11, npun. IV), 7., T, — TemnepaTypsl B Ha-

YaJsie ¥ KOHIIE KOPOTKOTO 3aMbIKaHuUs B KelbBUHaX. OcTanbHble 0003HAYCHUS
COOTBETCTBYIOT UCIIOJIb30BAHHBIM PAaHEE.
Ecnu momydeHHas TUIOTHOCTh TOKA j IPEBBIMIAET AOIYCTHUMOE 3Hade-

Hue (Tadj. 6), HEOOXOAUMO YBEJIMYMTh IIJIOIIA/Ib CEYEHUS TOKOBEAYIIIECH Jac-
TH S.

Tabmuma 6
Honycmumas nromnocms moxa 8 pexcume KOpomko20 3amMblKanus, A/ke. mm
Marepuan Bpems TepMuueckon yCTOMYMBOCTH, €
I 5 10
Menp 152 67 48
AJIFOMUHUI 89 40 73
JlaTynb 73 38 X

4. IToBepoYHBIHA TENJIOBOI pacyeT IMHbI TPOU3BOJUTCS C UCIOIB30-
BaHUEM YTOYHEHHOro KO3 UIIMEHTa TemIooTAauu (YUYUTHIBAETCS TEIIOO0T-
Jla4a KOHBEKTUBHBIM ITyTEM U U3TyYECHUEM):

2,087

0,25
T-T
k., =1,33-(¢)+2,04-10_7T6p3-8- —1|,Br/(m” - °C).

0,25
L o
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Hannast popmyna crpaBeasuBa AJid TEIUNIOOOMEHA B HEOTPAaHUYEHHOM
npoctpaHcTBe. Eciy TEmooTBo orpaHudeH (HampuMep, anmnapar HaxoIWuT-
csi B 000JI0UYKe, Ha MYTH TETUIOBBIX TTOTOKOB UMEIOTCS Oapbephl) K0P PUIIn-
€HT TeIJIO0TIa4yl HE0OX0AUMO YMEHbIINTH B 1,2—1,5 pa3a.

31ech TeMIiepaTypa 3jaeMeHTa (IuHbl) T 1 TeMneparypa OKpy Karolen
cpenst (Bosmyxa) T, usmepsitorcst B KenbBuHaX (7' =60+ 273), onpenersito-

i pasmep L — B MeTpax. B xadecTtBe onpenensronero pasmepa npruHuma-
eTCs: IUaMeTp — JI1 TOPU3OHTAIbHBIX KPYTJIBIX TPOBOJIHUKOB; BHICOTA IIU-
HBI — JIJI1 TOPU30HTAIBHBIX MPSIMOYTOJIBHBIX MPOBOJHUKOB.

CreneHb 4EpHOTHI € pAaBHA:

e amomuHueBbie poBoaHuku — 0,05...0,07;

e Meab okuciaenHas — 0,5...0,78;

e natysb — 0,06...0,22;

e cranb okuciaenHas —0,7...0,82;

e cTanb onmHKoBaHHas — 0,22...0,27;

e yyryH—0,25...0,81.

Temnepamypa wiunst ONIPENIENACTCS C UCMOIH30BAHUEM YPABHEHUIM

T, = ]2kap9 /(s : pkm);
p= 2(a + b);
0=1,+0,,.
B 5THX BBIpaXXEHUAX NEPUMETP p = Z(a + b) U CEYEHUE IIUHBI § COOT-

BETCTBYIOT BHIOPAaHHBIM pa3MepaM ITHUHBI.

Ecnu paccuntanHas v npeanoaraemMasi TeMIepaTypbl OTIU4aroTcs 0o-
nee 4yeM Ha 5 %, pacueThl ciaeayeT CKOPPEKTUPOBATh (TOBTOPUTH JI0 MOJIy4de-
HUS yIOBJIETBOPUTEIILHON OTPEIIHOCTH ).

3.4.2. Mpumepbl pacueTa TOKOBeAyLUEN LUNHDI

IIpumep Ne 1

PaccuuraTthe pasmepsl MIMHBI TOKOBEAYLIEH YaCTH KOHTAKTOPA MOCTOSH-
HOT'O TOKa.

HUcxoonvie oannvie: HoMuHaIbHBIA TOK — 400 A, HOMUHANIBHOE HAIpS-
xenue — 440 B. Pexxum paboThl — MM TEIIbHBIN.

1. KoHCTpyKIIMsI TOKOBEAYIIIEH YacTH MPEICTaBICHA HA PUC. 8.

Hcrnonb3yem B KauecTBE MMPOBOIHUKOBOTO MaTeprasa Meb.

2. JIns MenHOM 1IuHBI 0€3 3alIUTHBIX MOKPHITUNA KOHTAKTHBIX MOBEPXHO-
CTe MpHU MPOAOCDKUTEILHOM PpEeXUMe AomycTumas temreparypa 0 =95°C
(Tabm. 4). Ilpu Temmeparype okpyxatorueit cpeast 0, =40°C momycrnmoe

IPEBBILIECHUE TEMIIEPATYpPBI COCTAaBUT T, =0 —0,, =95-40=5.°C.
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Puc. 8. Toxosedywas wacms KOHMAKMopa NOCMOIHHO20 MOKA ()
U ceyenue WuUHbl MOKOn008ooa (0):
1 — noosudCHbILL CUNOBOTI KOHMAKM, 2 — HENOOBUICHBIU CUIO80U KOHMAKM,
3 — konmaxmmuovie Hama()Ku; 4— Kamywka ()yzoeacumeﬂbﬂoﬁ cucmemsnl,
5, 7, 8 — moxono0eoosi; 6 — cubkue coeOureHus
[Ipunumas ko3pduIuenT 100aBOYHBIX MOTEPS k, =1, OTHOLIEHHE CTO-
pPOH TOKOBenymed mHHBI n=a/b=1/3, KOIPOUIMEHT TEMIOOTIAUH
2
k., =7,5Bt/(Mm" - °C) (tabmn. I1.10, npun. IV), paccunteiBaeM pa3mepsl TOKO-
BEAYIIEH IIINHBI:
I’k 400%-1-2,28-10°°
b:i/ Po :i/ 2 =0,02 m,
2n(n+1)-ky-t, \2-1/3(1/3+1)-7,5-55
a=b-n=0,02-1/3=0,0067 m.
31ech YAEIbHOE BJEKTPUUYECKOE COMPOTUBIICHUE MPU JIONMTYCTUMON TEM-
neparype
Py =pPo(l+0a0)=1,62-10"(1+0,0043-95)=2,28-10"° OmM ' M
(yIenbHOE 3IEKTPUUYECKOE COMPOTUBICHUE MEH MPU HYJIEBON TeMIlepaType

P, =1,62-10"° Om - M, TemnepaTypHblii KO>(QUIMEHT CONPOTUBIICHHS

o =0,00431/°C mo ta6n. I1.11, mpua. 1V).
B cooTBercTBHE C TOMYyYEHHBIMHA 3HAYEHUSMH M COPTAMEHTOM IIUH

(Tabn. 16, mpun. V) npuanMaeM pasmeps! b =20 MM, a =7 MM, s=140 mMm°.

3. IIpyHrMas TOK KOPOTKOTO 3aMbIkaHus paBHbM [, =107/, =10-400 A,
a BpeMsl TePMUUYECKOW CTOMKOCTH f, = 3¢, ONpenenseM HE00X0AUMYIO IJI0-
AaJb U3 YCIOBHS TEPMHUUYECKON CTOMKOCTH:

=1, [—=— — 4000 2 =434 m
A -4, 3,75-10° —1,2-10
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34ech 3HAUEHUs TEIUIOBOTO MHTErpaja B Hadalie U B KOHIIE KOPOTKOIO
3ambikanus (s temreparyp 95 u 300 rpagycoB Llenbcus cOOTBETCTBEHHO)

A =12 10%; A.,=3,75- 10* A%-c/mm? ompenensoTes no puc. 7. Mmmoct-
paiys K onpeAeICHUI0 3HAYEHU MHTETPajioB J1aHa Ha puc. 9.

ey I 7 7
1 2 3
500 f / /f f/
4
Y )
400 4

300 = ”//
200 // ,///{
///// v
W’f&“ g |~

0 1 2 3 4 Sx10 4 AQ CIMM4

100

Puc. 9. K onpedenenuro meniogolx uHmezpanoe 8 Kpamrko8peMeHHOM pelcume:.
1 — namynv; 2 — anromunuii, 3 — cepebpo, 4 — meos

Tak Kak ceyeHue, paCCYUTAHHOE U3 yCIOBHUSA TEPMHUUYECKOM CTOMKOCTH,
MEHBIIIE CEYEHHMs, PACCUMTAHHOIO U3 YCJIOBHS JJIMTENBHOIO IMPOTEKAHUS
TOKa B HOPMAJIBHOM DPEXKHME, OKOHYATEIIbHO NMPUHUMAEM CIIECAYIOIINE pas3-
Mepbl HHBL b =20 MM, a =7 MM, 5 =140MM’.

4. YTouHeHHOE 3HaUeHUE K03 PUIIMEeHTa TETIO0TIauN

)0,25

T-T
k., =1,33-<L0—f2p5+2,04-1o7Tcp3-s-[2’08T _1]:

cp

(368-313
(7-107)"7

=183, Br/(m’ C).
C YUETOM YXYAIICHUS TCINIOOTAA4YU B 3aKPbBITBIX o0BpemMax
k,, =18,3/1,5=12,2 Br/(m" - °C).
YTOYHEHHOE 3HaYEHUE TEMIIEPATYPHI [IHHBI

)0,25

=1,33. =

+2,04-1o—73133-0,644-(M—1j

313
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_Pkpy 400 -1-2,28:10°°
Y s-pk, 140-107°.54.107-12,2
p=2(a+b)=2(7+20)-107 =54-107;
0=1,+0,,=39,6+40=79,6 °C.
OTmeTHM, 9TO YTOYHEHHOE 3HAYCHHE TeMIIepaTyphl OTJIMYaeTCs OT pa-
Hee npunsToro 0 =95°C Gonee yem Ha 5 %, MOAITOMY TpeOyeTCsi KOPPEKTHU-
POBKa pacyeToB.

[lepecunTbiBasi yienbHOE 3IEKTPUUECKOE COMPOTUBIEHUE U KOADDHULIM-
€HT TeIUIOOT/Iayu NPUMEHHUTENIbHO K Temieparype 0=79,6°C, nomxyuum

okoHuaTenabHOo O=77°C. JlaHHOE€ 3HAYE€HHE OTIUYAETCA OT MPEIABbLAYLIErO
MeHee ueM Ha 5 %.

T =39,6 °C;

IIpumep Ne 2

PaccunTaTh pazMepbl TOKOBEIYIIIEH YacTH MycKaTeNlsl MEPEeMEHHOI0 TO-
Ka (KOHTaKThI ITyCKATEJIsl MOCTUKOBOTO THIIA).

Hcxoonvie Oannble: HOMHMHAILHBIN
TOK — 12,5 A, HOMUHAIIbHOE HANPSIKEHUE —
380 B. Pexxum pa6otel — S3, IIB =40 %, t Fi
KOJIMYECTBO BKJIFOUEHHUM B yac Z = 600.

1. KoHCTpYKIIMS MOCTUKOBOTO  KOH- | J

T
TaKTa C TOKOBCAYHIMMU YaCTAMHU KOHTAKT-

u‘
HOUW CHCTEMBI IpejicTaBieHa Ha puc. 10. ﬁ It
JI714 TOKOBEIyIEN MIMHBI UCTIOIb3yEM
B KayecTBE IMPOBOJHUKOBOIO Marepuaia
Menb.

Puc. 10. Mocmuxkoewie
KOHMAaKmul

2. Paccunraem pazMepbl METHOM IIMHBI U3 YCIOBUS JOIMYCTUMOM IJIOT-
HOCTH TOKA.

JlormycTuMas IOTHOCTh TOKAa JJIi MEIHBIX MPOBOJAHUKOB OOBIYHO JIie-
JKUT B Ipeaeax ot 2 (6ombliure TOKH) 10 6 (Maible TOKH) A/MM”.

ITyckaTenp paboTaeT B NOBTOPHO-KPATKOBPEMEHHOM PEXUME, IIOITOMY
B Ka4yeCTBE 3HAYCHUS TOKA MCIIOJB3YETCS BEJIMYMHA SKBUBAJICHTHOIO JJIN-

TelbHOro Toka (1. 3.4.1)

oo B Z B a5 A0 600 a0
: 100 600 \'100 100 600 \100

[IpuHuMas IOMyCTUMYIO IUIOTHOCTH TOKAa B HOMHUHAJIBHOM pEXKUME
: 2
J, =4 A/MM’, IOTy4YUM CE€UYEHUE IIUHBIL:

s=1,/j,=12,7/4=3175mm".
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Hcxons u3 pekOMEHIyeMbIX pa3MepOB KOHTAKTHBIX HAKIIAJOK (IHaMeTp
KOHTAKTHOW HakIaAKu 6 MM, Ta0. 8), MPpUHUMAEM IIUPUHY IHUHBI b = 6 MM.

Tommuua mmHEl a =5 /b=3,175/6=0,5 Mm.

Hcxonst u3 yciaoBUST MEXaHUYECKOW MPOYHOCTH M B COOTBETCTBUU
¢ coptameHToM JieHT (Tabu. [1.15, npun. V), npumem a =1,25 mm. Ilpu sTom
n=al/b=1,25/6=0,2, ceuenue muHbl s = a-b=1,25-6=7,5Mm".

3. OneHKy TEpMUYECKOW YCTOWYMBOCTU IMPOBEIEM C UCIOJIH30BAHUEM
dhopmyisl (pazaen 3.4.1)

-_i:\/ ye lrl(1+0t7}<3)_

s Po -k, -t (1+0c7}{) -

=69-10° A/mm?,

8.7-10° -390 [1+0,0043-(273+300) |

= n
1,62:107°-0,0043-1-3  [1+0,0043-(273+95) |
Trac TH, ]—1'(3 — TEMIICPATYPhI B HA4YaJIC 1 KOHIC KOPOTKOI'O 3aMbIKAHWA ITPHUH-

Thl PaBHBIMH JIOYCTHUMbIM 3HAYEHUSIM B HOMUHAIBHOM pexume (0 =95°C)
1 B KOHIIE KOpoTKoro 3aMmbikanus (0 =300 °C).

[lomyueHHas TUIOTHOCTh TOKA j HE MPEBBIIIAET JOMYCTUMOE 3HauY€HUE
(Tabm. 6).

4. Ilpuaumas kodpduuueHnt Ttemnoornaun k  =7,5 Bt/(m* - °C)

(tabn. I1.10, npun. IV), paccuntbiBaeM 3HaUY€HUE TEMIIEpaTyphl IMIMHBI B HO-
MUHAJIBHOM PEXUME:

 Pkpy  12,77-1.2,28-10°°
Y s-pk,  7,5-10°-14,5-107-7,5
p=2(a+b)=2(1,25+6)-107 =14,5-10"°m;
0=1,+0,=4,5+40=44,5°C.
3,Z[CCB YACIBHOC 3JICKTPHUUICCKOC COIIPOTHUBIICHUC IIPU ,Z[OHyCTI/IMOﬁ TEM-
neparype Po =Py (1+a0)=1,62-10"(1+0,0043-95)=2,28-10"°0OmM * M
(YoenbHOE 3JEKTPUYECKOE CONPOTUBIIEHUE MEIU MPU HYJIEBOW TEMIIEpaType

T =4,5°C;

Py = 1,62-10°OM - M, TemmepaTypHbIi KOX(P(OUIMEHT COMPOTHBICHHS
o =0,0043 1/°C no ta6m. I1.11, mpu. IV).
ITociie KOPPEKTUPOBKU YAEIBHOTO CONPOTUBIICHUS MTOTYYUM:
O=1,+0,=2,3+40=42,3°C.

OueBHIHO, YTO MPU NPUHATHIX pazMepax IIMHBI IEepPerpeBa CBIIIE J0-
MyCTUMOU TEMIIEpaTypbl KaK B HOMUHAJIBLHOM, TaK U B aBapUUHOM pPEKUME
HE MPOU30UJIET.
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3.4.3. PacyeT KOMMYTUPYIOLWUX KOHTAKTOB

KoHTakThl AOMKHBI 00€CTEUUTh HE TOJBKO JJIUTEIBHYIO padoTy 0e3
HEJIOIMYCTUMOI'0 TIeperpeBa B YCIOBUSIX HOPMAJIBHOTO PEXHMMa, HO TaKkKe
U TpeOyeMyl0 TEPMUYECKYIO U JEKTPOJAMHAMHYECKYIO CTOMKOCTh B pEKUME
KOPOTKOTO 3aMmblKaHus. KoMMyTHpyrommue KOHTakThl HE IOJKHBI pas3py-
LIAThCSA IO JEUCTBUEM BBICOKOW TEMIIEPATYPHI 3JIEKTPUUYECKON AYrU, KOTO-
past oOpasyeTcs IpU UX pa3MbIKAaHUU, U HAJIEKHO 3aMBIKaThCS 0€3 IpUBapu-
BaHWs U OIJIABJICHUS MTPH BKIIOYCHUH HA KOPOTKOE 3aMBIKaHHE.

OObIYHO MpU pacyeTe TpeOyeTcsl ONpeNeInTh CUIIy KOHTAKTHOTO HaXa-
THUS, TIPU KOTOPOH TeMIepaTypa HarpeBa MecTa KOHTAaKTUPOBAaHUS (KOHTAKT-
HOM TOYKH, KOHTAKTHOTO MATHA) HE MPEBBICUT JOMYCTUMYIO. B pexxume miu-
TEIHHOTO MPOTEKAHUS TOKA KOHTAKThl PACCUUTHIBAIOTCS U3 YCJIOBHS, YTOOBI
BbIJI€IsIEMasl B HUX TEIUIOBAs MOIHOCTh B COBOKYITHOCTU C YCJIOBUSIMHU Tell-
JOOTJA4YM co371aBajia Obl TAaKOM HarpeB, MPU KOTOPOM TeMIIEpaTypa KOHTAKT-
HOM TOYKU HE MpeBbImana Oob1 qomyctumyto (tadum. [1.9, npun. III), koropas
B IIpeiesie He JIOJDKHA OBITh OOJIbIIE TEMIEPATYPhl PEKPUCTALIU3AIMH (pa3-
MATYEHUs ) KOHTaKTHOTO MaTepuana (taou. I1.12, npui. IV).

1. Pekomengauum 1o BBIOOPY KOHCTPYKTHUBHBIX ()OpM KOHTAKTOB 3a-
KJIFOYAIOTCS B CIEAYIOIIEM:

1) moueunwlii KOHTAKT BBIOUPACTCS MPU HEOONBITNX TOKAX (0 U €U-
HUIIbI aMIIep);

2) JuHeliHblll KOHTAKT IPUMEHSETCS TP OOJIBIINX TOKaX (COTHH aMIiep);

3) nosepxnocmmoulil (MJIOCKOCTHOM) KOHTAKT MPUMEHSETCS MpU 00JIb-
[IUX TOKAX;

4) mocmukosvie KOHTAKTBl TIPUMEHSIOTCS B DJIEKTPUUYSCKHUX araparax
C MPSAMOXOJIOBOM TMOJBHKHOU CUCTEMOW. Tak KaK TaKME KOHTAKTbI UMEKOT
IJIOXHUE YCIOBUSI OUYMCTKHU, OHU M3TOTOBJISIOTCS M3 cepedpa WM MeTalloKe-
paMUKH;

5) pwiuasicrvle (MANbLEBbIE) KOHTAKTHI TPUMEHSIIOTCS B DJIEKTPUYECKUX
amnraparax ¢ MOBOPOTHOM MOJBHKHOM CHUCTEMOM, T.€. KOTJa KOHTAaKThl Kaca-
IOTCSI paHbIIe, YeM TIOJIBI)KHAS CHCTEMa JTOCTUTHET KOHEYHOTO TOJIOKEHUS.
Takne KOHTaKTBI CO37AI0T XOPOIIHUE YCIIOBUS OYMCTKH, TIO3TOMY B Ka4eCTBE
MaTepHaIOB MOXET MPUMEHSITHCS MEIb.

[IpeumytiecTBEHHOE PAaCTIPOCTPAHCHUE B KOHTAKTOpAX MOJYYHIIN KOH-
TaKThl MOCTUKOBOT'O U pbl4akHOTO TUIOB (puc. 10, 11).

2. OT Marepualia KOHTAaKTa B CUJILHON CTETICHU 3aBUCST €0 CPOK CITYXK-
OBl U HAJIG)KHOCTh PaOOTHI.

52



a 4]

Puc. 11. Poiuaosicnvie konmakmeol:
@) MOMEHM HAYANLHO20 3AMBIKAHUSA, O) NPOMENCYMOUHOE NONOINCEHUE,
68) BKNIOUCHHOE NOJLOJCEHUE

Tpeoboeanusn, npedvasnaemvie K Mamepuaiam KOHMAKMHBIX COeOU-

HeHuu:

1. BpICOKast 3IEKTPONPOBOIHOCTD U TEMIOMPOBOIHOCTD.
2. CTOHKOCTh IPOTUB KOPPO3UHU.

3. CTOHKOCTh IPOTUB 00PAa30BaHUS IIJIEHOK.

4. Manas TBEpOCTh MaTepHaia (sl yMEHBIIECHUS CUJIbI HAJKaTHs ).

5. Bblcokas TBepIOCTH ([Is1 YMEHBIIEHHS] MEXaHUYECKOTO M3HOCA IIPU
YaCThIX BKJIFOUEHUSAX U OTKIHOYEHHUSX ).

6. Mauas spo3usl.

7. BpIcokasi AyrocTOMKOCTb (TeMIiepaTypa IIaBICHHUS).

8. Bricokoe 3HaueHUE TOKA U HAIPSKEHUS,, HEOOXOAUMBIE ISl AYyT000-

pa3oBaHusI.

9. IlpocroTa 06pabOTKM ¥ HU3KAS CTOUMOCTb.
CylIecTBYIOT TPU OCHOBHblE PA3HOBUOHOCMU MAmMepuanos KOHMAK-
mo6 — METaJUIbl, UX CIJIaBbl U METAJJIOKepamMuka (Tadi. 7).

Tabmuma 7

prweHeHue mamepuailos 6 KOHmMaKkmax

MajioMOIIHBIE KOHTAKThI

MolHbI€ KOHTAKThI

Marepuar (Tox MeHee 5 A) (Tox Gosee 5 A)
YucTeie METAJIbI Pt, Au, I, Pd, Ag, W, Cu Cu, Ag, W, Cd
Ag—Au, Ag—Pt, Ag— Pd,
CmuiaBsl Au—Zr, Ag—Au—Pt, évg_—MCd, Cu—Pd,
PtIr, Pd-Ir, Pt-Ru 0
Mertamnokepamuka | Ag—Mo, Ag—CrO Ag-CdO, Cu-W, Ag-W,

Ag—Ni, Ag—C, Ag—CuO
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s BbIOOpa MaTepuana KOMMYTHPYIOIIUX KOHTAKTOB HCHOJB3YIOTCS
PEKOMEHJALMN, MIOJyYEHHbBIE HA OCHOBE OIbITAa IIPOCKTUPOBAHUS U IKCILTya-
TalUM JIEKTPUYECKUX aIllapaToB.

Meob — caMblii pacIpOCTPAaHEHHBIM KOHTAKTHBIN MaTepHUall, yI0BJIETBO-
pSeT MOYTH BCEM NEPEUYHUCIIEHHBIM BBIIIE TPEOOBAHUSAM, 32 HCKIIOYCHHEM
KOPPO3HUOHHOM CTOMKOCTU. OKCHUABI MEAM UMEIOT HU3KYHO MPOBOJUMOCTb.
Menp ucnosib3dyercst Kak Juisi pa300pHBIX, TaK U JJI1 KOMMYTHUPYIOIIMX KOH-
TakTOB. B pa300pHBIX COETUHEHUSAX MPUMEHSIOT AHTHUKOPPO3UOHHBIE IO-
KPBITHS pab04MX MOBEPXHOCTEN.

B KOMMyTHpPYIOIIMX KOHTAaKTaX MeEAb MPUMEHSAETCA MpU HaKATHUIX
cebimie 3 H s Bcex peXuUMOB pabOThI, KpOME MPOJOJLKUTENbHOTO. [{s
MIPOJOJDKUTEIBHOIO PEKUMa MEJb HE PEKOMEHIYETCS, HO €CIIM OHA MpHUMeE-
HEHa, TO CJEeAYeT MPUHATh MEPHI IO OOPHOE C OKUCIIEHUEM PabOUnX MTOBEPX-
HOCTEH. Menb MOXKET MCIOJIB30BATHCS U Ul TYIOTaCUTENIbHBIX KOHTAKTOB.
[Ipu mManbIx KOHTAaKTHBIX HaxaTusx (F <3 H) npumeHeHne MeTHBIX KOHTaK-
TOB HE PEKOMEHAYETCS.

Cepeopo — 04eHb XOPOIIN KOHTAKTHBINA MaTepHal, yI0BIECTBOPSIOIINI
BCEM TpeOOBAHUAM, 332 UCKIIOYEHHEM IYTOCTOMKOCTH HPHU 3HAYUTENIbHBIX
Tokax. [Ipn ManmbIx Tokax o0iamacT XopoIield M3HOCOCTOMKOCThIO. OKCHIbI
cepeOpa MMEIOT MOYTU TAKYIO k€ MPOBOJUMOCTb, KaK M YHUCTOE Cepeodpo.
Cepebpo ucnosib3yercs Uil IJIaBHBIX KOHTAKTOB B ammaparax Ha OoJbLIue
TOKH, JIJIsl BCEX KOHTAaKTOB MPOAOHKUTENIBHOTO pexuMa padboTel. B KoHTak-
Tax Ha Majible TOKM cepeOpo UCIOJIb3YETCA MPU MaJIbIX HAXKATHUSX (KOHTAKThI
pere, KOHTAKThl BCIIOMOTaTeNIbHbIX LIETEH ).

[Ipumensierca cepeOpo 0OBIYHO B BUJI€ HAKIJIAJIOK — BCS JETaNb BBINOJ-
HSIETCS U3 MEAM WJIM JPYroro Marepuasia, Ha KOTOPBIM MmpuBapuBaercs (mpu-
nauBaeTcs) cepeOpsiHas HakIa/ika, 00pa3yrolias padbouyro MOBEPXHOCTb.

Anomunuil 0 CPAaBHEHUIO ¢ MEJIbIO 00J1a/1a€T 3HAYUTEIIbHO MEHBIITUMU
IPOBOJUMOCTBIO M1 MEXaHWYECKON MPOYHOCTHI0. OH 00pa3yeT Mmioxo MpoBO-
JSIIYI0 TBEPAYIO OKCHUIHYIO IUIEHKY, YTO CYIIECTBEHHO OIPAHUYHMBAET €TI0
npyUMeHEHUE. AJTIOMUHUN MOKET MCIOIb30BAThCS B pa300PHBIX KOHTAKTHBIX
COCIMHEHUSIX (IIMHOMPOBOJBI, MOHTaXKHbIE MPoBOJa). [IpM 3TOM KOHTaKT-
HbIe paboyre MOBEPXHOCTU CEePeOPSTCs, OMEAHIIOTCS WA apMHUPYIOTCS Me-
npto. Crenyer, OJHAKO, UMETh B BUJY HEBBICOKYI0 MEXAHHYECKYIO MPOY-
HOCTb QJIIOMHMHMS, BCIIEICTBUE YEr0 COCAWHEHUS MOTYT CO BPEMEHEM
ocnabHyTh, a KOHTAKT — HAPYIIUTHCSA (HE CIEIyeT 3aBbIIIaTh KOHTaKTHOE
HaxkaTue). /[ KoMMyTHPYIOIUX KOHTAKTOB ATFOMUHUN HETPUTOJIEH.

IIhamuna, 3010mo, Moaudoen NPUMEHSIOTCA IS KOMMYTHPYIOIIUX
KOHTAKTOB Ha OYEHb MaJible TOKH MPU MaJibIX Haxkatusx. [lmatnHa u 30510TO
HE 00pa3yroT OKCUJIHBIX MJIEHOK, KOHTAKThl U3 3TUX METAJUIOB UMEIOT Majoe
MIEPEXOTHOE COMPOTUBIICHHUE.
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Bonsgppam u cnnaewvl u3z éonvghpama npu 60IBIION TBEPIOCTH U BBICO-
KON Temmeparype IUIaBJIeHUs 00JIaaloT BBICOKOW AJIEKTPUYECKON H3HOCO-
cToMKOCThIO0. Bonbdpam u cmnaBel (Boiabhpam — MoOnHMOJEH, BoJbdpam —
IJIaTUHA U APYTHUE) TPUMEHSIOTCS TIPU MaJbIX TOKAX JJIi KOHTAKTOB C 0OJIb-
10K 4acToTOM pa3mbikanus. IIpu cpenHux M OOJBIIMX TOKAaX OHM MCHOJb-
3YIOTCSl B KAaueCTBE JYrOraCUTENbHBIX KOHTAKTOB Ha OTKJIIOYAEMbIE TOKH
1o 100 xA u Gozee.

Memannokepamuka — MexaHUYECKash CMECh JBYX IPAKTUYECKH HE
CIUIABJISAIOMIMXCSI METAJNIOB, MOJydyaemMasi METOJOM CIIEKaHUsl CMECH MX IO0-
POIIKOB WJIM MPONUTKOW OJHOrO paciiaBoM apyroro. Ilpu stom onauu
13 METAJUIOB UMEET XOPOIIYIO MPOBOJUMOCTD, a IPYTroi 001aaaeT 00JabIION
MEXaHUYECKOW MPOYHOCTHIO, SBISACTCS TYTOIUIABKUM MU JYrOCTOMKHM. Me-
TaJUIOKepaMuKa, TaKuM 00pa30M, COYETaeT BBICOKYIO JTYIOCTOHMKOCTbH C OT-
HOCHUTEJIBHO XOPOIIEN IPOBOIUMOCTBIO.

Haubonee pacnpocTpaHeHHBIMH KOMIIO3UIUSIMU METAJIIOKEPAMUKU SIB-
JSIOTCS: cepedpo—Boibdpam, cepeOpo—MonnudIeH, cepeOpo—HUKeENb, ceped-
po—oKkcun KaaMmusa, cepeOpo-rpadut, cepedpo-rpaduT—HUKEIb, MEIb—
BoJIb(PpaM, Meab—MonnoaeH u Ap. llpuMensercs mMeTaniaokepaMuka JUIsl 1y-
rOraCUTEJIbHBIX KOHTAKTOB (KOMIIO3MIIMU C cepeOpoM, B OCHOBHOM JUIsl Iie-
PEMEHHOTO TOKAa) Ha CpEeJHUE U OOJBIINE OTKIIOYAEMbIE TOKH, a TaAKKe JJIs
IJIaBHBIX KOHTAKTOB Ha HOMHUHAJIbHBIE TOKU 10 600 A.

KoMMmyTupyromue KOHTakThl, MpeAHa3HAuYeHHbIC IJs padOThHl Ha OT-
KpPBITOM BO3/1yX€, PEKOMEHIYETCs H3rOTaBIMBAaTh W3 MaTepuaioB, ciado
MOJJAIONINXCS OKHCIEHUIO, WM TIOKPHIBaTh UX TOBEPXHOCTH aHTUKOPPO-
3uitHbIM cinoeM. K Takum MatepuanaM OTHOCUTCSI, B YACTHOCTH, cepedpo, KO-
TOPHIM MOKHO MTOKPBHITh KOHTAKTHBIE TTOBEPXHOCTH.

Oco00EeHHO XOpOIIO COMPOTHUBISIOTCS Pa3pyIIAONIEMY JTEUCTBUIO AJIECK-
TPUYECKOM JAYrM KOHTAKThl U3 METAJUIOKEpaMHKHU. Takoe coeluHeHue ooa-
JAeT OJHOBPEMEHHO XOPOIIEH 3JIEKTPOIPOBOJIHOCTHIO BCIEIACTBUE MCIOJb-
30BaHMS MEAM WK cepedpa U BBICOKOW TeMIlepaTypoil TutaBieHus Oiaroaaps
UCIOJIb30BAHUIO BOJIb(paMa Uiu MOJUOACHA.

3. Pa3mepbl HAKJIA0K KOHTAKTOB (MaMETP U BBICOTA — JIUIS ITUJIHH]I-
pPUYECKHX KOHTAKTOB; JJIMHA, IIMPHWHA, BBHICOTA — JIJIS MPSIMOYTOJIbHBIX Ha-
KJIa/I0K) BBIOMPAIOTCS 10 PEKOMEHIAIMSAM, TOJyYEeHHBIM Ha OCHOBE OIIBITA
poeKTUpoBanus (Tadi. 8, 9).

Pazmepvr konmaxkmoe na 601buue MmoOKU ONIPEICISIOTCS 0 CEUCHUTO
TOKOBEAYIINX YacTei. [Ipu 3TOM yUUTBIBAIOTCS CIEAYIONINE PEKOMEHTAINH:

1) cedeHue KOHTAaKTOB JOJKHO OBITh OOJIBINIE CEUEHHUS BBOJTHBIX IIUH
C TEJbI0 YBEIMUCHUS MEXAaHUYECKOW MPOYHOCTH M M3HOCOCTOWKOCTH KOH-
TaKTOB;
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2) mMpUHA HEMOJBUKHOTO KOHTAKTa BHIOMPAETCS] HECKOJIBKO OOJbIIei
MTO/IBMYKHOTO BCJIEJCTBUE BO3MOYXHOI'O OTKJIOHEHHMS MOJBH)KHOI'O KOHTAaKTa
OT LIEHTPAJIBHOTO MMOJIOKEHHUS.

Tabmumna 8
Pasmepvr yununopuueckux Konmaxkmos u KOHMAaxKmHbIX HAKIAOOK
HomunanesHbIN TOK, A JlnameTtp KOHTaKTa, MM BricoTa koHTakTa, MM
10 2 1...2 0,3...1
2...5 2...4 0,6...1,2
5...10 3...5 0,8...1,6
10...20 5...8 1...2
20...40 8...12 1,2...2,2
40...63 12...16 1,4...2,5
61...100 16...20 1,6...3
100...160 20...25 2,2...3
160...250 25...32 2,5...3,5
Tabmuma 9
Pazmepwvi npsamoy2onvhbix HAKIA00K KOHMAKMO8
JnuHa, MM [Iupuna, Mmm Bricota, MM
4;5 3:4;5 0,8;1;1,6
6;8;10 3;4;6;8;10 1;1,2;1,4;1,6;2,2
12; 14 6;8;10;12; 14 1;1,4;1,6;2,2;2,5
16; 20 8;10; 14; 16; 20 1,6;2;2,2;2,5;3
25; 32 12; 16; 20; 25; 32 3:3,5;5
40; 50 14; 20; 25; 32; 40 2,5;3;3,5;5
llpumeuanus:

1. HanmeHnpmas myprHa HAKJIAAKA PaBHA MOJIOBUHE ee JUTHHBI. Hanbonbmas
LIMpPHUHA paBHA JJIMHE.

2. BennurnHa HOMHUHAJIBHOTO TOKa OPUEHTUPOBOYHO MOKET OBITh OIPEIeIIEHA
1o Tabi. § myTeM CONOCTaBICHUS TUIOMIAIU MPSIMOYTOIBHHUKA C KPYTOM.

4. JIna pacyera cHJIbl KOHTAKTHOTO HAXKATHSI MOTYT OBITh MCIIOJIB30-
BaHbI CJIETYIOIINE BHIPAKECHHUS.
s cunbnomounvix Konmakmoe (TEOpETHUYECKasi 3aBUCUMOCTb IS
TOYEYHOI'0 KOHTAaKTa)
B-n-HB
F, =1

Kkl H 2
16A° (arccos T"j
T

a
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rae B —

ypcno Jlopenna (mns metamios B=2,3-10" (B - °C)2); HB — tBep-

nocth no bpunemnto; Tx — Temneparypa KOHTAaKkTa B KeJIbBUHAX (IPUHUMAET-
Ccsl paBHOM JonmycTUMOi Temneparype no 1adai. 1.9, npuin. III), 7, — remnepa-
Typa KOHTaKTHOW IUIOIIAJIKM B KeJbBUHAX (mpuHHMaeTcs Ha 5...15 rpan.
[enbcust Gosbliie TEMIIEpaTypbl KOHTAKTA).

Treprocth o Bpunemmo (kI'/MM) 11l MATEpPHaNIoB KOMMYTHPYIOIIX
KOHTAaKTOB:

cepedpo, OKUCh MEIU C MEJIKOAUCIIEPCUOHHON CTPYKTYpO
(KMK-A20Mm) — 55...65;

cepebpo, Hukenb (KMK-A30) — 55...75;

TO ke ¢ MeJKoaucrnepcuoHHon cTpykrypoit (KMK-A30m) — 65...85;
cepebpo, Hukenb, rpadput (KMK-A32) —45...65;

TO Ke ¢ MeJKoaucnepcuoHHon cTpykrypoit (KMK-A32wm) — 65...85;
cepebpo, Hukenb (KMK-A31) — 60...80;

TO e ¢ MenkoaucnepcuoHHou ctpykrypoit (KMK-A31m) — 80...100;
cepeodpo, rpadut (KMK-A40) — 25...40;

cepebdpo, kaamui, Hukenb (KMK-A50) — 50...70;

mens, rpadput (KMK-b10) — 20...35;

Mmenb TBepaoTanytas (M1-1B) — 80...120;

Menp MeTauiokepamuka (MM) — 75...90;

Menb kaamueBast TBepaoTsanyTas (MK-tB) — 90...130;

MeJb, kKaamui, Metasmiokepamuka (MMK) — 95...110.

Ha ocHOBE OIBITHBIX JAaHHBIX CHJIa KOHTAKTHOI'O HaXXaTus OIPCACIIACT-

Csl Kak
FK = »f;(IH’
rne f. — yAeabHOEe KOHTaKTHOe Haxkatue (Tadum. 10).
Taomuna 10
Yoenvnoe konmaxmnoe nasxicamue
Bun anmapara Marepuaili KOHTaKTOB VnenbHoe HaxkaTue, I'c/A

brnok-koHTaKTHI anmapa-

Cepebpo 5
T0B 110 1000 B peop
Konrakrops!
AIEKTPOMArHUTHBIE Cepebpo 5-10

MertannokepaMuka 7-15

Menn 15-25
IMHEBMaTHYECKHUE TATOBEIE |Menb 1620

st cepeOpsiHBIX KOHTaKTOB KOHTakTopoB f =0,07...0,145 H/A, nna
mensbix f. =0,145...0,24 H/A.
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B kauecTBe OKOHUYATENHHOTO BapuaHTa MPUHUMAETCS OOJiblliee 3HaYe-
HHE U3 JIByX PACCUUTAHHBIX.

JUis pacuera cunbl KOHMAKMHOZ0 HAXCAMUA 6 CAA00MOUHBIX KOH-
maKmax UCIoJab3yeTCs CICAYIOIUNA AIITOPUTM.

JIist cmaboTOYHBIX KOHTAKTOB MPUHUMAIOT, YTO JIOMYCTHUMOE IaJICHUE
HAaNpPSDKEHHWST HE JOJDKHO IIPEBOCXOJWTH  HAIPSLKEHUS — Pa3MITYECHUS
u..=< (0,5 — O,8)U , (HanpspkeHne pasmsrdenust U, NpUHAMAOT 1o Taodu. 11

K. 1011
B 3aBUCUMOCTH OT MaTepuaia KOHTAKTOB).
Ilo BenmumHe TOKa /, KOTOPBIM IOJKHBI IIPOIYCKAaTh KOHTAKTHI, OIpeE-

JENSIOT JOMYCTHMOE CONPOTUBJIEHNE KOHTakTa R =U /1.
Tabmuna 11
Hanpsiocenus pazmacuenus u nnaénenus
Hanpsixenue Hanpsixenue
Marepuan
pasmsiruenus, B 1aBieHus, B
Cepebpo 0,09 0,37
3010TO 0,08 0,43
Menp 0,12 0,43
Huxenb 0,22 0,65
IInatuna 0,25 0,65
Bonbsdpam 0,4 1,1

[Ipu BeIOpaHHOM MaTrepuane KOHTAaKTOB 3HAHUE CONPOTHUBIIEHUS KOH-
TaKTOB IMO3BOJISIET OTHICKATh BEJIUYMHY IUIOIIAJAKN KacCaHWs KOHTAKTOB U He-
00XOUMYIO CHUJTY CXKATHsI KOHTAKTOB (CM. ITyHKT 5).

Cuna npeosapumenvnozo (HA4ANbHO20) KOHMAKMHO20 HANCAMUSA CO-
crasister I =(0,4-0,75) F,.

5. IlepexogHoe CONMPOTHBJICHUE PACCUMUTHIBACTCS MO TEOPETUUECCKUM

dopmynam R _=p/2a ¥ SMIOUPUYECKUM 3aBUCUMOCTSIM R =K,/ F" [18,

tabi. 5-7].

[Ipu wuCMONB30BaHUM TEOPETHUUECKOW (OPMYJIBI pPaTUyC TUIOMIAIKA
KacaHMs B cllydae ynpyrou negopmanuy Ipu CKaTUU KOHTAaKTOB CUJION F|
[VIAIKUX TMOBEPXHOCTEW MIAp — IJIOCKOCTh M3 OJWHAKOBBIX MATEPHANIOB OII-
penensiercs Gopmyioi I'epiia

a. . =L11RFr/ (En),

rje r — paauyc 1mapa; £ — MOJyJib yIPYTroCTH;
MIPU CHKATUU JIBYX OJJMHAKOBBIX IIAPOBBIX TOBEPXHOCTEN — BbIpAXKEHUEM

e = 0,863 Fr / (En).
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Ecnu nedopmaniust mpu c:kaTu KOHTAKTOB HOCHUT TUTACTUYECKHM Xapak-

TCP, TO paanyC IUIOIAAKN KaCaHUA OIIPCACIIACTCA KAaK

a=,/|F, /(RGCM),

/1€ G¢y — BPEMEHHOE CONPOTUBJICHUE CMATHS MaTepraia KOHTAKTOB.
3nauenust kodpdunmenta K, npuBoASITCS B ClpaBouHOM Tabmuie 12.

Tabmauma 12

Kosgppuyuenm K, ona pacuema conpomuénenus konmaxma

Marepuan KOHTaKTOB YcaoBus 3nauenus K,
Om - H"
AJTroOMUHUT—aTIOMAHHAN CHUIIBHOTOYHBIE 0,003...0,006
AJIIOMUHUH—J1aTyHb CWIbHOTOYHBIE 0,0019
ATOMUHUA-ME b CWILHOTOYHEBIE 0,00098
AJTIOMUHHN—CTaNb CHUIIBHOTOYHBIE 0,0044
Cranp—cTajib CHUIIBHOTOYHBIE 0,0076
JlaTryHb—J1aTyHb CWIbHOTOYHBIE 0,00067
JlatyHp—xKene30 CHUIbHOTOYHBIE 0,00304
JlatyHp—Menb CHUIbHOTOYHBIE 0,00038
ﬁ:iifhﬁiHaﬁ_Meﬂb’ CUIbHOTOYHBIC 0,0004
Menp J1y’KeHasi—Meb JTyKEHast CWILHOTOYHBIE 0,0001
Cepebpo—cepebpo CUIIBHOTOYHBIC 0,00005
O110BO—0JIOBO CHUIIBHOTOYHBIE 0,00048
Me1b—Metb Cnaborounse, 0,00009...0,00028
IJIOCKOCTHOM KOHTAKT
Me1b—Mesib Craborounsie, 0,00014...0,00017
TOYCYHBIN KOHTAKT
Menps—menn CHa6OTOqVH BIC, 0,0001
METOYHBIA KOHTAKT
Menp J1y’KeHasi—Meb JTyKEHast Cma0oTO4YHbBIE 0,00007...0,0001
Cepebpo—cepebpo CnaboTouHbIe 0,00006

[ToxazaTenb cTENeHu m MPUHUMACTCS PaBHBIM: JIJIT TOYCYHOTO KOHTAaK-
ta (n=1)— 0,5; nna nuueitnoro (n=2)- 0,5...0,8; m1s MIOCKOCTHOTO

(n=23)-1.

bonee TouHol sBisieTcss Qopmylia, yUUThIBAIOLash TeMIEpaTypy KOH-

Takra 0, :

R =K, {1 + —(2/3)oc9K }

Fm
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r7e o — TeMIepaTypHbiil KO3 (PUIMEHT CONPOTUBICHUS MaTepHalia KOHTaK-
toB (Tabum. I111, mpun. IV).

Taxxe nmepexoHOEe COMPOTHUBIIEHUE MOXKET OBITh OMpPEIEICHO Ha OCHO-
BE€ OMBITHBIX TaHHBIX (puc. 12).

wK (M
5 1]
200y nx < 3
149~ " Nt &
190 N e
‘;; ::\ =
PR i ] 7 Py
50 R N ‘i'\. ] ~J
b T -
Sy N = Ed\. - oy
/) NN ™ -
’ b SIS i
» el |
0 \%“;31 =eiin
i ] _,,'3
g
I"r
""..\ I \"""-s.//é g
- ISR SEHIE
14 Sl

ar 82 085 1142 Foowm 20 50 Fyurs
1 ]

L 1

| — 1 1 1 1 ]
/ 2 § 1020 &0 1G9 2600 500 H

Puc. 12. 3asucumocmu nepexoonozo conpomueieniss KOHMaKma Om CUuibl HaxiCamusi.
1 — cepebpsnvlil niockuil, 2 — meousill n1ockull, 3 — cepeOpsaHblil TuHelHbll, 4 — MeOHbll
JIUHEUHDLU, 5 — cepeOpAHbLL MOUeyHbll, 6 — MEOHbI C8EeHCe3AUUUICHHBIU MOYEeUHbLLL
(medb meepoas); 7 — meoHwlll (MeOb meepoas),; 8§ — medb- 801bPOPaAM

6. Pacuer TeMnepaTypbl KOHTAKTOB IIPOU3BOIUTCS 10 popMyIie

0, =0 +%12RK /(Jrkops),

rae 0 — teMneparypa NpoBOJHUKA (IIUHBI); p, § — IEPUMETP U IUIOIIAIb TO-
MEPEYHOTO CEUYCHHSI TOKOBEIYIICH YacTH; A — y/AeNbHAs TEIIONPOBOIHOCTh
JUTsI MaTepuaia TOKOBeAyeH 4acTu, k;, — KO3QPUIIMEHT TemI00TAauu.

JIJ1st MOCTUKOBOTO KOHTaKTa TeMIEpaTypa KOHTAKT-IETall ONpeesieT-

CiA KaK
0, =0+ I’R,/(Me,ps ).

[Ipu pacuere TemnepaTypbl KOHTAKTHOM TIOIIAAKH MUCIIONB3YyeTCs (hop-
MyJia
2p2
0, =0,+I°R; /(8\p).
PaccuntanHoe 3HaueHHE TemmepaTypbl KOHTAKTOB HE JOJDKHO IPEBBI-

maTh gonyctumoi, ycrtanapimuBaeMor ['OCT (ta6:. I1.9, nput. III) wnm xots
OBl TemMmepaTyphl pekpuctamiuzanuu (taou. I1.12, npui. IV).
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TemmepaTypsl peKpUCTAIUTH3AIHA COCTABIISIOT:

— Juist cepebpa — 0, =150°C;

— MEIu — E)p =190°C;

— xernesa— 0, =500 °C;

— amomuHusi — 0 =150 °C;

— HUKems 0 = 520°C;

— Bosb(pama — 0 =1000°C,

JIJIsi yMEHBIIICHHS HarpeBa MOXKHO YBEJIMYUTh MAacCy MeTajlla KOHTaK-
TOB M UX OXJIAXKJIaeMYI0 TTOBEPXHOCTh, YTO YCHJIUT TEIIOOTBO. UTOOBI CHU-

3UTh MEPEXOIHOE COMPOTUBJICHHUE, HEOOXOAMMO MOBBICUTH KOHTAKTHOE /1aB-
JIeHHe, BEIOpaTh COOTBETCTBYIOLINI MaTepra U THUI KOHTAKTOB.

7. Ilpu mpOX0XKIE€HUN Yepe3 KOHTAKThl TOKA TAKOW BEJIMYMHBI, MPU KO-
TOpOM TeMIeparypa KOHTAKTHBIX TOYEK JOCTUTAET TEMIIepaTyphl IJIaBJICHUS
Marepuana KOHTaKTOB, MEXKy HUMU MOSBIISIIOTCS CUJIbI CLITVIEHUS U TIPOKUC-
XOJIUT CBapHBaHUE KOHTAKTOB. CBAPUBLIMMUCS CUUTAIOTCS TAaKHME KOHTAKTHI,
KOT/Ia CuJjia, 00ECTICUNBAIOIIAs UX PACXOXKICHUE, HE MOXKET MPEOI0IETh CHII
CUEIJICHUS] CBAPUBIINXCS KOHTAKTOB.

IIpoBepka KOHTAKTOB HAa CBapUBaHHMe 3aKIIIOYAETCA B IIPOBEPKE
ycnoBus [, <1 .

[Ipu >TOM mok ceapueanusn 0na cuIbLHOMOYHBIX KOHMAKMOG OTIPEJIC-
asieTcs o aMnupudeckoil popmyine bytkeBuua /[, = k\/F, (xoapdunuenr
k BrIOMpaeTcs mo tada. 13) win no TeopeTUYecKo 3aBUCUMOCTH

Iy = ANF A

3240, [ 1+(1/3)ad,,
n-HV -py[ 1+(2/3)ab,,
C TeMIEepaTypol IUIaBICHHUs O . U TEIJIONPOBOJHOCTBIO A U1 MaTepuaa

koHTakTa (tabm. [1.11-I1.14, mpun. IV), Benmuuuna f, =2 —4.

KILT

3nece A= pPacCUUTBHIBACTCSI B COOTBETCTBUU

JI71s1 TOYEYHBIX KOHTAKTOB MUHUMAJIbHBIN IUIABSIIUNA TOK (TOK CBapuBa-

HUS) pacCUuThIBaeTCs o Gpopmyrie
I —a 3210,
mio >
pHJ'I
rae a,, =1,5a — paguyc IIOMAJKU KacaHWs IPH TEMIEpaType IIaBICHU,

yIENbHOE DJIEKTPUUYECKOE COMPOTHUBICHUE Py, U TEIIONPOBOJHOCTh MaTe-
puana KOHTaKTOB A, BEIOUPAIOTCS MPU TEMIIEPATypE TUIABICHHUS.
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Tabmumna 13
Koogppuyuenm k ons pacuema moka ceéapusanus

Tun xoHTaKTa Marepuan k, A/xT®?
[lleTounmrit Menb—naTyHb 3000...4000
[TanbpueBbIld HECAMOYCTAHABIMBAKOLIMHCS Mene—mens 4100
JlaTyHb—J1aTyHb 5050
[TanpueBbId caMOyCTaHABIMBAOIIUNACS Menp—natyHs 5750
Pozetounslii (Ha 1 aeMeHT po3eTKH) ﬁZi:iae;};Hb 2(5)88

Ecnu Tok cBapuBaHUs MEHbIIE MpeAeabHOro (yCiIoBHE HE CBApUBAHUS
KOHTAKTOB HE€ BBINOJHSIETCA), MPEANPUHUMAIOTCS MEphl IO TMOBBIIICHHUIO
YCTOMYMBOCTH KOHTAKTOB K CBApUBAHHIO (TIOBBIIICHHE CHJIBI KOHTAKTHOTO
Ha)KaTHs, YMEHBIICHUE WM YCTpaHeHUue BUOpaluy, BHIOOp MaTepHaoB, BbI-
60p (opMbI KOHTAKTHOM MOBEPXHOCTH U Jp.). Hanbonee mpocTeiM cpenct-
BOM NPEAOTBpAIICHHUs CBAPUBAHUS KOHTAKTOB SIBJISIETCS] IPUMEHEHUE COOTBET-
CTBYIOIIMX MaTEpHaJiOB, a TAKXKe 11e71eco00pa3HOe YBEIMYEHHE KOHTAKTHOTO
HaXaTHsl.

8. DJIEeKTPOAMHAMMYECKHE YCHIIUA B KOHTAKTAX ONPEACISIIOTCS MPU
MPEACIIbHBIX TOKAX (TOKaX KOPOTKOTO 3aMbIKaHUs) 1O (hopMysIam:

e ISl OZTHOTOYEYHOIO KOHTAKTa
F=20pml,

47 a

IJi€ 7', @ — PaANyC KOHTaKT-/I€Tajau U IUIOIIAIKH KOHTAaKTUPOBAHUS;

e ]I MHOTOTOYE€YHOTO KOHTAKTa

F =22(1/nYm%,
41 a

r7i€ 71 — KOJIMYECTBO TOYEK KOHTAKTUPOBAHMUSI.

B o0miem cnydae

Fﬂzlzlni-10_7,H; S, = by ,
So c

CM
rjae S — IIoIaab MONePEYHOTO CEUCHHUSI KOHTAKT-IeTau (TIOTIEpeYHOe ceve-
HUE TOKOBEAYIIEH 4acTu, MOABOAAIIEH TOK K KOHTAKTHOM TOYKe); Sy — ILIO-
maab B MECTe KacaHUsl KOHTAKTOB (CEYCHHUE TUIOIIAJKH CMSTHUS); G, — Ha-
MPSKEHUE CMSITUS JIJI1 MaTepralia KOHTaKTa.

HanpsbxeHue cMATHA G, COCTaBIISET:

— s cepeopa — 30 300 H/CMz;
— s Me — 49 050...50 500 H/ewm?;
— st skene3a — 60 000 H/em?;
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— quist amromunns — 29 400 H/em?;

— qua Bonbdpama — 293 000 H/em?;

— Ui okucH Kaamus — 1 3000 H/em?.

IIpn pacuere 3JIEKTPOAMHAMUYECKOW CHIBI JUISI IIEPEMEHHOIO TOKA
M0 BBILIEHPUBEIEHHBIM (POpMyIaM HEOOXOIMMO UCXOTUTh U3 MAaKCUMAJIbHO-
ro MIHOBEHHOT'O 3HAYEHHs TOKa KOPOTKOTO 3aMblkaHus. Kak W3BecTHO, UM

SABJISICTCS yAAPHBIH TOK KOPOTKOTrO 3ambIKanust [, =k, 2 -1,. Koapdu-

LIMEHT Ky, 3aBUCUT OT CTEIIEHH 3aTyXaHHs alepUOJNYECKOM COCTaBIIIOIIEH
TOKa ¥ JISKUT B Tipenenax ot 1 g0 2. J[ist ceTeld HU3KOTO HANPSHKCHHS XapaK-
TE€pHA OTHOCHTEIHHO OOJbIIAsi CTENEHb 3aTyXaHWs, ONpeaensieMas MaIbIMU
3HAYEHUSIMU JIEKTPOMAarHUTHON MOCTOSIHHOW BpEeMEHH (COThIC JOJU CEKyH-
zib1), 1 Ko punueHt k , =1,3. Jlns cereil BBICOKOTO HanpspkeHus k , =1,8.

Hanpumep, npu cuiie KoHTakTHOrO Haxkartus F, =196 H, mnomanu ceve-

2

HUS KOHTakT-IeTanu S =4 cm” u toke [ =100 KA BenrnurHa 3JIEKTPOAUHAMU-
o 2

4eCKOH CHJIbI B METHBIX KOHTAKTaX COCTaBUT (U1 Memu G, = 49050 H/em):

2
Fﬂzlzln£-10‘7:(1,8-\/5-100-103) In— 107 = 44496 H;
S, 0,004
A _ 1o _ 0,004 cv’.
49050

Ecnu siexTpoinHaMUUYECKUE YCHIIUS MPEBOCXOISAT CHIIy KOHTaKTHON
HpPY>KUHBI, HEOOXOAUMO CKOPPEKTUPOBAThH €€ 3HaueHUe (YBEIMYUTh) C TEM,
4TOOBI IIPU MPEAEIbHBIX TOKaX HE MPOM30ILIO CAaMOIPOU3BOJILHOE Pa3MbIKa-
HUE KOHTAaKTOB. Takke MOXHO HCIIONB30BaTh PsAI Mep MO KOMIIEHCAIUU
ANEKTPOJIMHAMAYECKHUX yCWINM B KOHTaKkTax [18, C. 198—199].

9. OnpenesieHne U3HOCOCTOMKOCTH.

dakTopaMu, ONPEICISIONMMUA U3HOC KOHTAKTOB, SBIISIIOTCS: YCIOBUS
paboThl, KOHCTPYKIIUS arapara, YMEHbIICHUE MpOBaJia KOHTaKTa (JIMHEH-
HBIH M3HOC), 00bEM M Macca yJIajJsgeMOro ¢ KOHTAaKTHOM MOBEPXHOCTH MaTe-
puana.

Ouyenka uznoca NpoU3BOJIUTCS, KaK MPABUIIO, JIJISI SJEKTPUUECKOTO U3-
HOca (’po3usi), TaK KaK XUMHUYECKUN U MEXaHUYECKUI W3HOC OMPEESIOTCS,
B 3HAYUTEJIbHOMN CTEIEHU, KOHKPETHBIMU YCIOBUSMU IIPUMEHEHHUS anmapara.

Mepoii usnoca sBISETCS yMEHBIICHHE MpoBayia (JWHEWHBIN H3HOC),
a Tak)Ke Macca Wik 00beM YJalIIeMOro ¢ IIOBEPXHOCTH KOHTAKTOB MaTepraia.

H3nococmoiikocms (CpOK CITy>KObI) KOHTAKTOB, OMPEEIISIONIas rapaH-
TUPYEMOE YUCJIO KOMMYTAIUui, 3aBUCUT OT 00beMa (Macchl) MOABEPraeMoro
M3HOCY Marepuaia U yAeJIbHOro 00beMHOTO (MacCOBOI0) U3HOCA IIPH OJTHOM
pa3sMbIKaHUM U 3aMmbikanuu [ 18, pazpen 5-7]. Jlomyckaercs, 4TO U3HOC KaxkK-
JIOr0 KOHTakTa MoxeT coctaBiarh 0,5...0,75 ero mepBoHAYaIIbHOM TOJIIM-
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Hbl. [lokazaTenu ynenpbHOro M3HOCA OMPENENSIOTCS MO OMBITHBIM JTaHHBIM
[18, pa3zaen 5-7]. IloBblieHNE N3HOCOCTOMKOCTA 00ECTIEUNBACTCSI BRIOOPOM
MaTEepUajIOB, YMEHBIICHHEM BHOpaIlMi U BPEMEHU TOPEHUsl TyTH, yBelude-
HUEM pa3MepOB U3HAIINBAEMON YaCTH.

Kommymayuonnas usznococmoiikocms (TapaHTUPYEMOE YUCIO KOMMY-
TaLUi) ONpPEAENAeTCs AOIMYCTUMBIM O0BEMOM V), Wi Maccol M, =V v
U3HOCA U OOBEMHBIM V,, V; HIIM MaCCOBBIM M3HOCOM g, g5 3 OJMH LIUKJI pa3-
MBIKAQHUS WJIM 3aMbIKaHUS

4 V
N — HU3H — I/I3H’Y

v, tv, g,t8,
W3HOC Macchl KOHTaKTa 332 OJWH IUKJI Pa3MbIKAHUS M 3aMbIKaHUS pac-
CUUTBIBaeTCA 1Mo popmye

g, +8, =107 (k12 +k,1] )k

Hep ®
rae koddduimenTsl nzHoca k,, k, ONPENENAIOTCS IO OINBITHBIM JAHHBIM
(tabu. 14, puc. 13). Kooddurment HepaBHOMEpHOCTH k., =1,1—3 y4uTHI-

BacT p2136p00 BCJINYMH N3HOCA MAaCChl KOHTAKTOB.

ra? = ol -
- 5

b I

7 B |5

66—
g4 ——|

Z

02
0,1

06—
0.04

0.0z

o
I

1

A Lild

. i
P2 % Iy 20 40

] |
190 200 A

Puc. 13. 3asucumocmo kosghgpuyuenma usnoca om moxa
npu pasmulKaHUU KOHMAKmMo8 6 8030yxe:

1 — cepebpo — 30...40 % Hukens (meakooucnepcuonnvie), 2 — cepedbpo — 15 % oxucu
Kaomusi (MenKooucnepcuoHuvle); 3 — cepeopo, 4 — meodwv, 5 — kaomuesas medwv,
6 — cepebpo — 40 % sonvghpama, 7 — cepedpo — 60 % éonvghpama;

8 — cepebpo — 80 % sonvgppama
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Koagghuyuenmor usnoca

Tabmauua 14

Jnamnazon
TOKOB, A Pexum Marepuan KOHTAaKTOB ky, ks, /A°
U cpena
3amMbIKaHUE KOHTaKTOB Cepebpo, 0,002
200...400  |co cHmkeHHOI BHOpanueii Cepebpo—15 % oxucu 0.001
Bosmyx (cymMMapHoOe BpeMsi MCHES |kanmust (MeJIKO UCIIep- ’
0,3 mc) CHUOHHAsI CTPYKTYpa)
3ambikaHue KOHTAaKTOB co |Cepebpo—15 % okucu 0,01
15...300  |3pauurensHoll BubGpamueil |kaaMus
Bosx (cymmapnoe Bpemst ot 1
yx 110 5 Mc) Cepebpo Oxkomo 0,05
100...300
To xe Menp Oxoi10 0,2
Boznyx
1...500 Marepuarsl, yKkazaHHbIE 3uauenus,
Pa3mbikanue e o, 12 yKa3aHHbIE
Boznyx pHc. Ha puc. 13

10. PacyeT KOHTAKTHBIX NMPYKHH.
XapakTepUCTUKH KOHTAKTHBIX MPYKUH OMPEIEISIOTCS UX BUIOM (ILIO-

CKHE, IWJINHJPUYECKUE) U PACCUUTHIBAIOTCS B COOTBETCTBUU C METOJIMKOM,
npencrasiaeHHoi B [18, C. 472—-480].

3.4.4. NMpumepbl pacyeta KOMMYTUPYIOLLMUX KOHTAaKTOB

ITpumep Ne 1

CrpoekTupoBaTh KOHTAKThl KOHTAKTOPA MOCTOSIHHOTO TOKA.

Hcxoonvimu oannsimu 1750 TPOCKTUPOBAHUSI KOHTAKTOB KOHTAKTOpa
MOCTOSIHHOTO TOKA SIBJISIFOTCS: HOMUHANBHBIN TOK — 400 A, pexxuM paboThI —
JUIMTENIbHBIN, pa3Mepbl TOKOBEAYyIEeN UHbI b =20MM, a =7 MM (ompezene-
HBI [IPU MPOEKTUPOBAHUU TOKOBEAYIIEH IIUHBI, CM. pa3aen 3.4.2), 1TomycTu-
Mas TeMmiepaTypa KOHTakToB — 95 rpaz. (tadm. I1.9, mpun. I1I).

1. B cooTBeTCTBUU C pEKOMEHAAIUSMHU BHIOMPAEM KOHTAKTHI PHIYaKHO-
ro THUIIA.

2. B kauecTBe MaTepualia KOHTAaKTOB BBIOMpAeM TBEPAOTAHYTYIO Kajl-
MHEBYIO0 Meqib MK-TB.

3. Pa3mepnl KOHTAaKTOB B COOTBETCTBUM C PEKOMEHAIUSIMH TPUHUMA-
€M  CIEayIolHue: MOABMXXKHOTO 12 X 25 MM X MM,  HEHOJABUYKHOTO —
12 X 30 MM X MM.
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4, HeO6XOI[I/IMa$I CHJIa KOHTAKTHOI'O Ha»XaTusd AJI1 CHJIBHOTOYHBIX KOH-
TaKTOB

B-mt-HB
FKlzllf T 2:
16A° [arccos “j
T,
-8 8
400 2,3-10%-3,14-9-10 66411

(95+273) T

16-390%| arccos
(95+273+12)

JIns TMHEMHOTO KOHTaKTa (JBe KOHTAKTHbIE TOYKH) HEOOXOuMas cujia
KOHTaKTHOro Haxkatus F,. =2F ,=2-66,4=132,83 H.

CornacHO OTIBITHBIM JAaHHBIM CHJIa KOHTAKTHOTO HaXaTHsI
F.=f1,=(15-25)-10"-400=10 k' =98 H
(f.=(15-25) 10~ kI'c/A no Ta61. 10). 3a pacyeTHOE 3HAUEHHE NPUHIMAEM

0oJbIlIEE 3HAUCHHUE.
Cuita npeiBapUTEIbHOTO KOHTAKTHOIO HAYKATHUS
k.= (0,4— 0,75)- 132,83=0,5-132,83=66,42 H.

5. IlepexomHoe COMPOTUBIICHHE MO SMIIUPUUECKON hopMyIie
R =K,/ F"=400-10"°/132,83"°=21,3-10° Om.
3neck koo duument K, =400-10"° Om/H” onpenenen no tabmn. 12,
I1o oneITHBEIM JaHHBIM R_=70- 10°° Om (cm. puc. 12, nns TBepAoOH Me-
nu). [IpuHuMaeM okoHUYaTeNbHO OoJblee 3HaueHne R =70- 10°° Om.
6. IlaneHne HanpspKEHUE HA KOHTAKTax
U=1-R = 400-70-107° =0,028 < U,=0,12 B.

O4eBHIHO, YTO TMOMYYEHHOE 3HAUEHHE HAMpPSKEHHs] HAa KOHTAKTax
MCHBIIIC HAIPSDKCHUsI peKprcTaium3auu Meu (o tadn. 11 U, =0,12 B).

TeMmnepaTypa KOHTAaKTHOM IIJIOIIAAKH

T
Ta = K = 5+273 =379 K.
1,\/BrHB 4004/2,3-10 -3,14-9-10°
CoOS| ————F— CcOoS
4JF,, 4-390-./66,4

7. Tok cBapuBaHus

I, = AJF [ fon = 428:/132,83/4 =9865,6 A.
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3nech

e 320, (1+1/308,,)
A\ mHVp,(1+2/308,,)

_\/ 32-390-1083(1+1/3-0,0043-1083) _ 428 AJHOS

3,14-9-10° -1,62-10_8(1+ 2/3-0,0043-1083)
duznyeckre BEJIMUYMHbI MPUHATHI 111 Meau 1o Tadm. T1.11.
MuHUMaIBHBIN CBAPUBAIOIIUM TOK 0 SMIUPUYECKON hopMmyIie
I, = k\/FK= 41004/132,83 =47253,3 A.

O4eBUHO, YTO MPU KOPOTKOM 3aMBIKAHHM KOHTAKTHI HE IMPHUBAPSTCH,
Tak Kak ycnosue [, =4000 A</ =9865,6 A cobnronaercs (TOK KOPOTKO-
r0 3aMbIKaHUSl MEHbIIIE MUHUMAJILHOTO TOKA CBAPUBAHUSA).

8. DNEeKTpOAMHAMHYECKHE CUIIBI B KOHTAKTax

2 .30-107°
FH:2-10—7121nSi=2-10‘7(1,3-\/5-4000) 1n%=74,6 H,
0 5
F, 132,83
Sy=—2=—""-=346-10" m".
G, 383-10

cM
9J'ICKTp0I[I/IHaMI/I‘-IeCKI/IC YCUIIMA B KOHTAKTax B PCKUME KOPOTKOI'O 3a-
MBIKAHHUSI MEHBIIIE CHUJIbI KOHTAaKTHOM IMPYKUHBI, CICAOBATCIIbHO, CAMOIIPO-
HU3BOJIbHOI'O pa3MbIKaHUS KOHTAKTOB HEC HpOHBOﬁI{GT.

9. IlpuHuMas, 4YTO U3HOC KaKIOr0 KOHTAaKTa MOKET cocTaBisATh 0,7 ero
NEPBOHAYAIBHON TOJIIIMHBI, PACCYUTHIBAEM OOBEM H3HOCA TMOJBUKHOTO
Y HENOJIBM)KHOTO KOHTAKTOB:

Vo =0,75-12-25-35-10"° =7,88-10° »’,
V.»=075-12-30-35-10"7 =9,45-10" v’
HpI/I 9TOM MaccCa U3HOCAa COCTAaBUT:.

M, =V, v=(7,88+9,45)-10°-8900 = 0,154 «r.

M3HOC Macchl KOHTaKTa 3a OJHWH LUKJ Pa3MbIKaHUA U 3daMBbIKAHUA CO-
CTaBHT.

gy + 8, =107 (k12 + k.17 )by =

HEep
=(0,25-1000" +0,25-1000%)-10™-1,2=0,6-10 xr.
IIpuHsTO, 4TO TOK pasMbIKaHUsA W 3aMmblkanus [, =7, =2,5/ =1000 A

(kareropust npuMenenust DC3).
KoMMmyTannoHHast H'3HOCOCTOWKOCTh KOHTAKTOB
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M 154
N=—1m1_— 0.15 — =0,26-10° uukios.
g +g, 0,610

IIpumep Ne 2

PaccunTaTh mapameTpbl MOCTUKOBOTO KOHTAKTa IyCKaTeNsl MEPEMEHHO-
r'0 TOKA.

Hcxoonvimu oamnbimu 1151 TIPOSKTUPOBAHUS MOCTHKOBOTO KOHTAaKTa
SIBJISIFOTCSI: HOMUHAJIBHBIN TOK — 12,5 A, HOMuHanbHOe Hanpsixenue — 380 B.
Pexxum paboter — S3, [1B = 40 %, konuuecTBO BKIOUCHHH B 9ac Z = 600.

1. BpiOupaeM KOHCTPYKLHMIO MOCTHKOBOI'O KOHTAaKTa C LIMJIMHIApHYE-
CKMMU HaIlalKaMH.

2. B xauecTBe MaTepuana KOHTAKTHBIX HalaeKk MpUHUMAaeM MeTaJuloKe-
pamuky KMK-A20M (cepebpo, OKHCh MEIU ¢ MEJIKOAUCIIEPCUOHHON CTPYK-
TypoH).

3. Pa3Mepbl KOHTaKTHBIX HAMaeK B COOTBETCTBUHU C PEKOMEHAAIMSIMU
[IPUHUMAEM CIEIYIOIIKE: TUaMeTp Hallalku — ¢ = 6 MM, BbICOTa HallalKyu —

h., =15 MM (Tabm. 8).

4, HpI/IHI/IMaeM, qTO JAOIMyCTHMOC ITaJICHHUC HAIIPSKCHHUA HC JOJDKHO
IMPCBOCXOANTD HAIIPSKCHUA PA3MATICHUS:
U, on <(0,5-0,8)U, <(0,5-0,8)0,09 =0,045 B.

K.JI0M
31mech HANpsOKEHUE pasMsTdeHus Ui cepedpa, BXOMSIIEIO B COCTaB MeTal-
nokepamuku U = 0,09 B (tabm. 11).

JlommycTMO€E CONPOTUBIICHUE KOHTAKTA
R 0w =U on /1=0,045/12,5=0,0036 Om.
5. Ompenenum cuily KOHTAKTHOTO HAXKaTHUS Pa3IMYHBIMU CIIOCOOAMHU.
Pamnyc mmomanky KacaHds MOKHO ONPEACIIUTh IO TEOPETUYECKOU
dbopmyie
a=p/2R. =2,5-10"°/2-0,0036=3,5-10"° m,
rne p=2,5- 10° OM - M JUIST METaJUIOKEpaMUKH Cepedpo — OKHUCh Meu

(tabu. I1.13, npu. IV).
JIJIsi KOHTaKTHBIX HaKJIaJ0K, 00paboTaHHBIX mMOJ cdepy, Mpu ynpyrou

nedopmanmy  cnpaBemBa popmyna a,, = 0,863 F.r/(En), W3 KOTOpOit
OIpesieNseM CUITy KOHTAKTHOTO HaXKAaTHs HA OHY TOUKY:

SE - (3.510°)7,4:10"

== . =0,0005 H,
0,86 r 0,86 -0,0095
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rne E=7,4-10" H/mM* — Moxyss ynpyroctu cepebpa (tabu. I1.11, npur. IV),
paanyc 3aKpyriaeHus: chepruIecKoi 4acTh KOHTAKTa

(d,/2) +h, (6/2)+0,5
2-h, 20,5
(h, — BBICOTA ChepHUECKON YACTU KOHTAKTHOW HAKJIAAKH).

=9,5 MM

JI7151 MOCTUKOBOT'O KOHTaKTa CUjla KOHTAKTHOTO Ha)KaTHsl
E =2F =2-0,0005=0,001 H.

Hcnone3yst smnupuueckyro dpopmyiny R =K,/ F!", onpeaeaum HE0O-
XOJIMMYIO CHJIYy KOHTaKTHOTO HaXKaTHsi HA OJMH KOHTAKT (IUIsI TOYEUHOTO
koHTakTa m =0,5):

Fil=(K,/R,) =(0,00006/0,0036)° =0,00028 H,
rae K, =0,00006 Om - H"(tabu. 12).
J171s1 MOCTUKOBOT'O KOHTAKTa CUJIa KOHTAKTHOTO HAKATHS
E =2F,=2-0,00028 =0,00056 H.
CornacHo ONBITHBIM JAHHBIM CHJIa KOHTAaKTHOTO HaXKaTHUs
Fy=fI,=(7-15)-107-12,5=0,188 xI'=1,83 H,
rae f. :(7 —15)-10_3 kI'c/A(tabin. 10).

3a pacueTHOE 3HAYEHHE MPUHUMAEM HaOOJbIIEe 3HAYEHHE U3 PAcCUh-
TaHHbIX: F, =2F, =2-1,83=3,66 H.

Cuia npe1BapUTEIbHOIO KOHTAKTHOIO HAKaTHUS

F, =(0,4-0,75)-3,66=0,5-3,66 =1,83 H.

YTOYHUM 3HAYEHUE NIEPEXOTHOTO CONPOTUBIICHHUS.

Haiinem paguyc ruromaau KacaHusl IIpU YCJIOBUM, YTO UMEET MECTO YII-
pyras nedopmanus:

-3
a=0,86-31 L —0,86. 32300107 53 19
E 7,4-10

MexaHnueckoe HanpsHKEHHE B KOHTAKTHOM TLTOIIAIKE

F 1,83
= ’ -=21-10" H/m".
ma 314-(53-10°)
OTO HamnpsHKCHHE MEHbIE, YeM HalpsDKeHHEe CMATHS —cepedpa
o, =31-10" H/™M u, cnenoBatensHO, GyleT HMETh MeCTO ympyras aehop-

O =

Malus.
[lepexonHoOe COMPOTUBICHHE IO TEOPETUUYECKOM popmyrie

P 2,5-107°
° 2a 2-53-10°
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0 SMIUPHUUIECKON hopmyrie
R =K,/ F" =0,00006/1,83" =44,3-10 Om.
B nanpHeimux pacyerax mpuHUMaeM OoJiblliee 3HAaUEeHUE.
6. Temneparypa KOHTaKTOB
0,=0+1°R_/ Ak, ps =

42.3412,5%-236-10° ! —44,4°C,

J390-7,5-14,5-107-7,5-10°°
rie 0=42,3 °C — Temmeparypa NpoBOJHHKA, p=14,5-10" M — mepumerp

us=7>5- 107° M* — IUIOIIAAb TIONIEPEYHOIO0 CEYEHUSI TOKOIIOABOAAILNX JIE€Ta-
neit (m. 3.4.2, mpumep Ne2), A =390 Br/(M* - °C) — yaenbHas TEILIONpPO-
BogHOCTh Menu (Tabu. I1.13, mpui. IV).
Temmeparypa KOHTaKTHOM TOUKH C y4€TOM TEIUIOOTAAUH
2 p2 2 -6 1
0, =0, +1°R /(81p)=44,4+12,5” (23610 ) RTTCERTE R °C.
PaccuntanHOe 3HaU€HUE TEMMEPATYpPbl HE MPEBBIIIAET TEMIIEPATYPHI

pekpucTauM3anuu Juist cepedpa — 0 =150°C.

7. Tok cBapuBaHus

I, = AJF\[fun =3801,834/4 =1028 A.
3n1ech

3240, (1+1/3a6,,)
- nHVp0(1+2/30L6HH)_

A/HO 5

3,14:6-10%-2,5-107° (1+2/3-0,0043- 960)

dusnyeckre BEIMYUHBI NIPUHATHL Ul cepedpa U METaLIOKEPAMUKU 110
tabm. I1.11 u I1.13.

IIpy KOPOTKOM 3aMBIKAHMHM KOHTAKTBI HE IIPUBAPATCS, TaK KaK yCIOBHUE
I.=10] =125A<]_ =1028 A cobmogaercs (TOK KOPOTKOTO 3aMbIKaHHs

_\/ 32-350-960(1+1/3-0,0043-960)

MCHBIIC MUHHUMAJIBHOT'O TOKa CBapI/IBaHI/I}I).
9J'ICKTpO,Z[I/IHaMI/I"I€CKI/Ie CHJIbI B KOHTAKTax

1

R AL o (1342 125) In—229 0 025 H.
dn. a  4n 1,5-53-10

3J’ICKTp0I[I/IHaMI/I‘-IeCKI/Ie YCUJIMA B KOHTAKTAaX B PCKUMC KOPOTKOIO 3a-

MBIKAHHUSI MEHBIIIE CHJIbI KOHTaKTHOM IIPYKUHBI, CJICAOBATCIIbHO, CAMOIIPO-
HU3BOJIBHOTI'O pa3MbIKaHU KOHTAKTOB HEC HpOHBOﬁﬂCT.
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3.4.5. Pacuet gyroracuTtesnibHbIX YCTPOMCTB NOCTOAHHOIO TOKA

[Ipy npoeKTHpPOBAHUU TYrOraCUTENIBHOIO YCTPOMCTBA HEOOXOIUMO
TOOUTHCS BBHIOTHEHUS C/1€0YI0OuiUX mpedoeanuil.

1. JlyroracutenbHOE yCTPOMCTBO MOCTOSHHOTO TOKA JIOJDKHO OOecredu-
BaTh rallleHUE JYTH MPH MPeIeIbHbIX, HOMUHAIBHBIX U KPUTUYECKUX TOKAX.

B KkOHTakTOpax MOCTOSIHHOTO TOKa MpPeOelbHblil OMKIIOUAeMbll MOK
COCTaBJIAAET (PEKNUM peakux kommyraumid) /=107, .

Kpumuueckuit mok cootrBerctByeT obnactu I (puc. 14). B 3Toit 06-
JacTH BpeMs ralieHus IyTu MakcHUMalibHOe. B cyliecTByomumx KOHCTPYKIIU-
ax armapaToB 10 1000 B BeMYrMHBI KpUTUYECKUX TOKOB HaXOIATCS B IIpeje-
nax 3...30 A, a y HEeKOTOpBIX amnmaparoB gocturatot 100 A.

Jis ompeneneHusl KpUTHUECKOTO TOKa HEOOXOJUMO pacCUUTaTh KpHU-

BY10, IT0JIOOHYIO TIPEJICTABICHHON Ha puc. 14.

s
5t
3
Oy
3
Oy
o
3
a
Rl it Fild
I -
i i i
T “Ing™ gmumouaemsii monI. A

Puc. 14. Tunuunas 3aeucumocms OnumenbHOCMU 2Openusi 0y2u (6pemMeHy 2auleHus)
om GeUYUHBL OMKII0UAEeMblX MOK08 0151 annapamos 0o 1000 B

B nepBoM npubnmxeHUH KPUTHUECKH TOK MOXKHO OMNPEIENIUTH MpHU
U3BECTHOM BEIUYMHE PACTBOPA KOHTAaKTOB HAa OCHOBE OIIBITA IIPOECKTUPOBA-
HUs 10 puc. 15 (mpeamnonaraercs, 4YT0 KPUTHUECKUM TOK OJIM30K MO BEJINYH-
HE TOKY, KOTOPBII COOTBETCTBYET PACTBOPY KOHTAKTOB).

2. Bpema zawenua Oyzu npu J000M TOKE HE JOJDKHO IPEBBIIIATH
t,<0,1c

3. Makcumanvnoe nanpasxcenue He NOJDKHO NPEBBIIIATH UCIBITATEIb-
Horo U . <U, . (tabm. 15).
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’ " i i i i i
& 10 15 20 3040 6080100 200 4006

Puc. 15. 3asucumocmo moka om HanpsdiceHus NOCMOSHHO20 MOKA, NPU KOMOPOM
INEeKMpUlecKas 0y2a 2acHem npu pa3Hsvlx pacmeopax KOHmakmos | (nocmosaunas
spemenu yenu pasua 0...0,01 c)

CrjionHple JMHUM — IIPU HEOJIAroNpUATHOM PacoOI0KEHUH TOKOBEAYIIMX YacTen
(1yra He BBIXOJAUT M3 OOJIACTH MEXAY KOHTAKTaMM); NyHKTHPHBIE JIMHUU — IIPU
PacIoJIOKEHNN TOKOBEIYIINX YacTel, CIOCOOCTBYIOLIUX BBIXOAY AYTU U3 00J1acTH
MEX1Yy KOHTaKTaMU.

[IpoexkTupoBaHue AYroracCUTEILHOIO YCTPOMCTBA OCYILECTBISETCS
B [OCJIEIOBATENLHOCTH, ONTMCAHHOW B pazzene 2.7.

Ha ocHoBe aHaiM3a mMpOTOTUIIA U OLIEHKW BEJIMYMHBI PACTBOpPA KOHTAaK-
TOB BBIOUPACTCS MUR 0y202ACUMEIbHOUL CUCH EMBL.

B snekTpuyeckux anmapatax HU3KOTO HANPSHKEHUS pacmeop KOHMAK-
mMOo6é B OCHOBHOM OMPEIENAETCS YCIOBUAMM TallleHUus AYTU U JUIIb OpU 3HAa-
YUTEIbHBIX HanpspkeHusx (cBeiie 500 B) ero BennunHa HauyMHAET 3aBUCETh
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OT HaIPSDKEHUSI MEXIy KOHTakTaMu. Kak MOKa3pIBalOT OMBITHI, Jyra CXOAUT
C KOHTaKTOB YK€ Ipu pactBope 1...2 MMm.

TaOmuma 15
Hcnvimamenvhvie HanpsiceHus

HomunansHoe HomunansHOe HanpsbkeHue HcnsiTaTensHoe

HanpsbkeHue, B no u3ojsauuu, B HanpsbkeHue, B
12,24 Ho 24 500
36, 48, 60 Mo 60 1000
110, 127, 220 o 220 2000
380, 440, 500 o 500 2500
600, 660 o 660 2500
750 o 750 3000
1000 Ho 1000 3500

CornacHo ONBITHBIM JaHHBIM MOHO CUUTAaTh, YTO MPH HAJIUYUU Mar-
HUTHOIO MOJS TalleHus Ayru npu HanpspkeHud A0 500 B MOKHO NPUHATH
3HaueHue pactopa 10...12 MM 111 MOCTOSTHHOTO TOKA, B TO BPEMS Kak JJist
MIEPEMEHHOr0 TOKa MPUHUMAIOT 6...7 MM JyIsl JIFOOBIX 3HadeHU Toka. U3-
JUIIHEE YBEJIIMYEHUE PACTBOPA HEXKENATENbHO, TaK KaK OHO BEJET K yBEJH-
YEHUIO XOJa KOHTAaKTHBIX YacTeH ammapara, W, CJIeI0BaTeIbHO, K yBeIUYe-
HUIO TadapuTOB arapara.

Onpedenenue pacmeopa KOHMAaKMOE NPOU3BOAUTCS HA OCHOBE OIIbITA
MPOEKTUPOBaHMs (MO TaOiaUIaM WM KpUBbIM) [Tabm. 16, puc. 15, 16], mu6o
[0 YNPOLIEHHONW 3aBUCHUMOCTH — IMPOU3BEIAECHUE CKOPOCTU PACXOXKICHUS

KOHTAKTOB Ha BpeMs (II0Ka pacTBOpP HE CTAHET KOHEYHBIM): / =V, -t (34ech
¢t — BpeMs pacxokaeHust koutaktoB) [18, C. 133].

Tabmuna 16
Kommymayuonnas cnocobnocms annapamos oo 220 B
KommyTtupyemas moutHocts, Bt | HauGonbmmii Tok, A PactBOp, MM
20 0,5 0,5...1
60 2 1...1,5
200 5 4...6

BriOpanHoe 3HadeHHe pacTBOpa HEOOXOAMMO yBenuuuTh B 1,3-2 pasza
(ko3¢ dunreHT 3amaca).

B 3aBucHMOCTH OT BHJAa CHCTEMBI AYTOTalleHHUs WCIOJIb3YIOTCS COOTBET-
CTBYIOIIKE (POPMYJIBI, ONPEACISIONINE TApaMETPbl CUCTEMBI JYTOTaIlleHUs!.

I'awenue mexanuueckum pacmazuganuem c60000HOU HENOOBUIICHOU
OMKpPBLIMOU 0y2u NOCMOAHHO20 MOKA BO3MOXXHO JIMIIL NMPU HEOONbIINX
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KOMMYTHPYEMBIX TOKax. [[nMHa Ayru mpu 3TOM ONpeAessieTcss B COOTBETCT-
BUHM ¢ Tab1. 16 umu puc. 15, 16.

[1o KOHCTPYKTHUBHBIM COOOpaKEHUSM JJIMHA, TyTH OTPaHUYNBACTCS BE-
JUYUHOU pacTBopa 20 MM.

i i ‘59'1' Aas
SRR
2 /
16}
- [ﬂ 7

S | A 1 L 1 3
g 100 200 300 408 500 600 4
Puc. 16. 3asucumocmo pacmeopa KOHmMaxkmoe om 6€CJUYURbL OMKII0YAeM0o2co

nocmosauno2o moka 220 B npu npodonbHom mexaHuueckom pacmsaeusanuu
OMKPbLIMOU c80000HOU Oy2u (Haspy3Ka aKMUueHdsi)

Heobxoaumo oTMeTuTh, uto AanHbie (puc. 15, 16, Tabn. 16) momxydeHs
B OCHOBHOM JUIsl aKTMBHOW Harpy3ku. [Ipy MHIyKTMBHOM Harpy3ke MOXHO
HCIIOJIB30BaTh TE K€ JAHHBIE, OJHAKO CYMTATh, YTO TallleHUE JTYyI'H IPOUCXO-
JUT P OOJIBLIEM HANPSKCHUU:

T
~ 5M
Upacq ~U0T 1+ p
i
3/ech AJIEKTPOMATHUTHAST TMOCTOSIHHAs BpPeMEHU 7., DICKTPUUECKON

11T BEIOMPAETCS B COOTBETCTBUU C JaHHBIMH Ta0d. 17.

Tabmuna 17
Ilapamempwl yeneii HU3KO20 HANPAICEHUSL
DJIeKTpOMarHuTHas
NHayKTUBHOCTH
Tun Harpy3ku MOCTOSIHHAS BPEMEHHU
uenu L, I'n
T
KaTymku TOpMO3HBIX 3JIEKTPO-
Y p p 30...65 0,1...0,4

marauToB 10 400 B, xox 2...4 mMm

KaTymku TOpMO3HBIX 3JIEKTPO-
MarauToB 10 440 B, 100...700 0,2...3
x01 40...120 mMm

CHJIOBBIE LIEIH C ABUTATEIIMU
MOCTOSHHOTO TOKa 2...60 kBT

0,05...0,0015 0,02...0,06

Jlnsa pacyera Kpumuueckou 0auHbl 0y2u MOXKHO TAKXKE UCIOJIb30BATh
AMITUPUIECKYIO (DOPMYITy, CBSI3BIBAIOIIYIO OTKIIOYAEMOE HAMPSIKCHUE W OT-
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KIIOYaeMbld TOK (QopMmyna crOpaBeliuBa 014 OMKIIOYAEMbIX HIOKO8
00 20...30 A, nyist Bo3ayxa npu aTMOC(HEPHOM JTaBJICHUN):

l,=0,42-107U, /1,

O} hekTUBHOCTH TyTrOTalieH:s] MOKET OBITh IMOBBIIIIEHA 32 CYET UCTIOIb-
30BaHMS BJIEKTPOJAMHAMUYECKUX ycwiauil. Ilpu 3TOM neranu TOKOBEIYLIEro
KOHTYpa (KOMMYTHUPYIOUIUE KOHTAKThl, KOHTAKTOJEP>KATENN, JyrOraCUTEIb-
HBIE pora U T. JI.) HeOOXOJIMMO pacrojiaraTh B MPOCTPAHCTBE TaKUM 00pa3om,
YTOOBI 3JEKTPOAMHAMUUYECKUE YCWIMS ABUTAIM AYTY B HEOOXOIUMOM Ha-
MpaBJICHUU.

Kpumuueckasa oauna oyeu B 3TOM Clly4dae ONpPEENIeTCS METOJAOM IO-
CJIeI0BAaTEIbHBIX MPUOIMKEHUHN (000POM OIpeAensaeTcs JiIuHa TyTH, pu
KOTOpPOM BOJIbT-aMIIE€pHAs XapaKTEPUCTHKA KACAETCSI HATPY304UHOM ).

Jlist pacyera U MOCTPOEHUS] BOJIbT-aMIIEPHBIX XAPAKTEPUCTUK IPU He-
CKOJIBKUX 3HAQUYEHMSIX OTKJIIOYAEMOT0 TOKA, KACAIOUIMXCS HArpy304HOW Xa-
PAKTEPUCTUKH, UCTIONB3YETCS IMIIUPHUYECKAs 3aBUCUMOCTb
92+0,092v,

B,
JL

rae Uy, =10...20 B — npusnekTpoaHOe NaJeHue HanpsukKeHus; [, — JUIMHA

CM.

T °

UﬂzU03+lﬂ

JTyTH, CM.
CKopoCTh JNBWXKEHUS YT JUISI PHIYaXHBIX KOHTAaKTOB IPU TOKax
10 200 A onpenensieTcs o BEIPAXKECHUIO
2,121

a
v, ¥ ———, CM/C,
V IK
rae [, =0,5/, — Tok ayru (CpeaHee 3HaUYEHHE TOKA IPU CHIDKEHHH €ro 10 0);

[ — pacTBOP KOHTAKTOB.
[Tpu Tokax Oosbie 200 A CKOPOCTh JBUKEHHSI AYTH OMPEACIISETCS KaK
~373
v, = 3731, cM/c.

Jyist onipeiesieHnst BpeMEHH TOPEHHUS TyTH UCTIOb3yeTCs (hopMmyia
[

t R——t—— ¢

I 2 2 5 b
Ve +9v,
rae v, =0,01...1 M/c — CKOPOCTB PACXOXKACHNSI KOHTAKTOB.

Ecnu He ynaercs moracuTh ayry NepBbIMHU ABYMs Clioco0aMu (IIPOCTHIM
pPACTATUBAHUEM U 3a CYET JNEHUCTBUS SJEKTPOJMHAMHUYECKUX YCWIHM), TPH-
MEHSETCS CIIOCO0 cauienusn 0y2u ROCMOAHHO20 MOKA 8 Kamepe ¢ nPooo.ib-
HOUl Wie1bl0 6 NONEPeYHOM MAZHUMHOM noie. Takue Kamepbl HauOoliee
4acTO UCIOJIb3YIOTCS B KOHTAKTOpaX.
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Jlyeozacumenvhasa Kamepa CO3aeT YCIOBHs, CIIOCOOCTBYIOIIHE Talie-
HUIO AYTH B MajioM 00beMe B HanbOOoJee KOPOTKOE BpEMsS MPHU MaJIOM HU3HOCE
TOKOBEAYIIMX YacTell (KOHTAKTOB M POTOB); OTPaHUYMBAET 3BYKOBbIE U CBe-
TOBBbIE 3(PPEKThl MPU TAIIEHUH IYrd, 00ECleYrMBaeT HAMpPaBICHUE MOTOKa
pacriaBIeHHBIX U MOHU3UPOBAHHBIX T'a30B B OMPEJEICHHOE MECTO, I/I€ OHU
HE MOTYT BbI3BaTh MEPEOPOCOB B PE3yJbTATE PE3KOr0 CHUKEHUS JUIEKTPH-
YECKOW MPOYHOCTH BO3AyXa.

OCKH3 OJHOW W3 BO3MOXKHBIX KOHCTPYKIMH KaMephl MpeACTaBICH
Ha puc. 17.

a

Puc. 17. Dckusz kamepol ¢ MacHUmMHbIM Oymbem

Kamepa nmeer nBe OOKOBbIE CTEHKH /, BBINOJIHEHHBIE U3 JYyTOHATPEBO-
CTOMKOI'O 3JIEKTPOU30JIALIMOHHOTO MaTrepuaa (TOJIIMHA CTeHKU — /). Kon-
TaKThl 2 KOHTAaKTOPa PAaCIIOJIOKEHbI TAK, YTO BO3HMUKAIOWIAS IIPU UX KOMMY-
TallUM BJEKTPUYECKas Iyra HaXxOJUTCS BHYTPU OOBEMa JyrOraCUTEIbHOU
Kamepsbl. PaccTossHrEe MeXy CTEeHKaMH (IIEJIb) B MECTE PACIIONOKEHUS KOH-
TaKTOB — Oy;.

K BHemHel MNOBEpXHOCTH CTEHOK MPWJIETAIOT IJIACTUHBI-IIONIOCH 3
AJIEKTPOMAarHUTHOM CHUCTEMBI, UMEIOLIEH CEpACYHUK 4 U TyrOraCUTEIIbHYIO
KaTymky 5. PaccTrosiHre Mexay miiacTHHAMHU-TIOII0CaMH — /.
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Co3naBaemblil 3JIEKTPOMAarHUTHOW CUCTEMOM MOTOK MPOXOJUT MEXIY
MJIACTUHAMU-TIONIOCAMU B 30HE 00pa3oBaHusi U ropeHus Ayru. llpu pa3mebl-
KaHUU KOHTAKTOB 2 MEXIy HUMHU 0OpaszyeTcsl Jyra, KOTopas BCIEICTBHE
JNEUCTBYIOIIMX HAa HEE CWI YUIMHACTCS W BXOAWUT B Iuenb. IIpu stom ee
ONOPHBIE TOUYKH NEPEMEIAOTCS IO JyTOraCUTENIBHBIM poram 6.

Anzopumm pacuema 2auieHus 0y2u HOCHOAHHOZ0 MOKA 6 Kamepe
C NPOOOSILHOIL WieNIbI0 6 NONEPEUHOM MAZHUMHOM NOJle COCTOUT B CIEIYIO-
HIEM.

1. Tlo pekoMeHmaUsIM WK HA OCHOBE MPOTOTUIIA BHIOUPAETCS KOHCT-
PYKIIMS JIyroTacUTENLHONW KaMephl, pa3Mephl TyrOracUTENIbHBIX POTOB
u menu (tabmn. 18, 19).

TaOmuma 18
Jnuna u ceuenue poeos

Hanpsokenue, B | [Inuna pora, mm OTKJ;I;?&;MHH Ceuenue pora, MM
550 25...35 100...150 25
1500 40...50 250...300 40
3000 80...100 600...750 75
2000...3000 150...200
4000...5000 300...350
Tabmuna 19
Munumanvras HanpaMCeHHOCMb MACHUMHO20 NOJISL, He0OX00UMASL OJisl BXOHCOEHUSL
oyeu 8 Y3KyIo uelo
MunuManbHasi HAMPSHKEHHOCTh MATHUTHOTO 1O, A/cM
Tox, | &), Ou =2 MM O =4 MM
A MM
a=30°a=45°a=75°a=30°|a=45°|a="75°a=30°a="75°
2 2 14 12 6 — — — — _
— 104 — 8 6 2 — _
8 - 152 —~ - —~ — 2 2
16 168 164 136 20 12 10 2 2

35 2 22 18 10 - — - - _

4 120 | - 10 | 10 | 12 | - _
8 s | - - - - 4 1,2
16 | 184 | 172 | 124 | 32 | 14 | 10 4 1,2
150 | 2 | 164 | 133 | 128 | - - _ - -
4 7| - 10 6 2 _ _
8 ~ | 14 | - - - - 6 1,2

16 190 176 140 36 28 18 6 1,2
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Oxonuanue maon. 19

MunumanbHasi HAMPSHKEHHOCTh MATHUTHOTO TOJIs, A/CM
Tok, | 9, — —
A . Oy =2 MM Oy =4 MM
o=30°a=45°|a="75°a=30°a=45°a="75°|a=30°|a="75°
300 2 175 152 144 - - - - -
4 - - - 15 - 4 - -
8 - - - - - - 6 1,2
16 195 176 165 40 - 19 6 1,2
600 2 132 104 54 - - - - -
4 - 112 - 46 12 6 - -
8 - 148 — - - - 6 1,2
16 188 168 136 168 114 92 6 1,2

B KoHTakTOpax HMCIONB3YIOTCS KaMepbl ¢ Y3KOM M IIMPOKOM IIEIBIO.
[Tpu y3Koil menu ee mupuHa OIU3Ka K AUAMETPy Oyrd WU MEHbIIE, JAyra
nepopMupyeTcsl pu BXOJE B ILeib, o0ecrieunBaercs 0ojiee TECHOE COIpPH-
KOCHOBEHHE CO CTEHKAMM KaMepbl 1 HHTEHCHUBHOE oXJjaxaeHue. [Ipu mupo-
KOH ILENH IHpHUHA LENN OOJblle JuaMeTpa AyTrH, ayra He JedopMHupyeTcs
IIPU BXOJIE B LICIIb.

2. Pacuem 21eKMpOMAZHUMHOU CUCHEMbl MAZHUMHOZ0 OYMbA
3aKJIFOYACTCS B BHIOOPE OCHOBHBIX KOHCTPYKTHUBHBIX (DOPM CHCTEMBI, yCTa-
HOBJICHUH €€ TMapaMeTpoB (YHMCIIO BUTKOB KATYIIKU TyTOTAIICHHs, CEUYCHUE
M pa3Mepbl MarHUTOMPOBOJIA, BEIMYMHA BO3AYITHOTO 3a30pa MEXKTY IOJIO-
caMd B 30HE PacTBOpa KOHTAKTOB), pacyeTe HAIMPSHIKEHHOCTH MarHUTHOTO
TIOJIA.

B cucremax ¢ MarHUTHBIM TyTheM MPUMEHSIOTCS HOC1€008anelbHble T
napannenvHble KAMYWKU.

[Ipun mocnemoBaTenbHOM IyThe (KaTyIIKa IMOCIEIOBATEIBLHOTO JYThs
BKJIFOYACTCS B IICTIb IJIaBHOTO TOKA, TOKW MPHU 3TOM OOJBIIHE) dJIEKTpOMAr-
HUTHAs CHJIa MPOTOPIIMOHATBHA TOKY B KBaJpaTe, YHUCIO BUTKOB — HEOOJIb-
110€, HAIIPaBJICHUE CHJIBI HE 3aBUCHUT OT HAIIPABJICHUS TOKA

[Ipu mapanienbHOM AyThe (KaTyIIKa BKIIIOYAETCS Ha MOJIHOE HampshKe-
HUE MCTOYHUKA MHUTAHHS, TOKU MPU STOM HEOOJBIIUE) AIEKTPOMArHUTHAS
cuJia MPONOPIIMOHATBHA TOKY, TpeOYEeTCsl yCUIICHHAS] U30JISALIHSL.

[TocnenoBarensHOE MyThe ABISETCS HanbOoJiee pacIpOCTpaHEHHBIM Ba-
PUAHTOM TIOCTPOCHUS TyTrOracUTENIbHOTO ycTpoiicTBa. IlocimenoBaTtenbHoOe
IyThe XOopoIIo padoTaeT B obyactu 6oibimx TokoB (6onee 100 A), obecrie-
YUBACT MaJIbIii M3HOC KOHTAKTOB. [Ipy M3MEHEHWW HampaBlIeHUS TOKa AYTH
MEHSET 3HaK W MarHUTHOE T0JIe, a CHJIa, ACHCTBYIOIIAs Ha AYTY, HE MEHSET
CBOETO HaIpaBJICHUS, IIOPTOMY CHCTEMa MOXKET padoTaTh KakK MPH IMOCTOSH-
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HOM, TaK W Mpu nepeMeHHoM Toke. [Ipu 3Tom obecrieunBaeTcs BpICOKAs Ha-
JISKHOCTD MPH TAIIEHUA HOMUHAIBHBIX U OOJIBIITNX TOKOB.

Henoctatkamu sBIsitOTCS OOJBIIME 3aTpaThl MEIM HA KATYIIKY; HArPEB
KOHTAKTOB 3a CUET TeIljla B JyTrOoracuTeIbHON KaTyIIIKE.

[Ipu mapaieTbHOM AYThE HAMPABICHUE DJIEKTPOAMHAMUYECKON CHIIBI,
JNEUCTBYIOIIEN Ha JJIEKTPUUYECKYIO AYTY, 3aBUCUT OT NOJIAPHOCTH ToKa. [Ipu
W3MCHCHUHW HAIPaBJICHUS TOKa MEHSETCS HaIpaBJCHUE JBIKCHUS IYTH
1 IyTrOTacCUTEIHLHOE YCTPOMCTBO CTAHOBUTCS HEPAOOTOCTIOCOOHBIM.

[Tpu KOPOTKOM 3aMBIKAaHUW CHIDKAETCS HANPsDKCHHE HAa UCTOYHHUKE, ITH-
TaloIIeM KaTylmiKy. B pe3ynapTaTe rameHue Qyrd MpOUCXOauT HedDEeKTHB-
Ho. [lapanmnenpHOE MyThe MPUMEHSETCS TOIBKO MPH OTKIIOYCHUH HEOOJb-
IIMX MOCTOSHHBIX TOKOB (5...10 A) U He NPUMEHSIOTCA Ha MEPEMEHHOM
TOKE.

Ilpu onpedenenuu nanpaxceHHoCmu MAZHUMHO20 NOAA UCTIOIb3YIOT-
Csl DKCIIEPUMEHTAIIbHBIE JTAHHBIC, OMBIT MPOSKTUPOBAHUS U CIECIYIOLIUE pe-
KOMeHOauuu.

B o6act ManbIX TOKOB HE JOHKHO OBITH HACHITIIEHUS (HAPSXKEHHOCTh
MOJISI B 30HE TOPEHMUSI IyTH MPU ITOM MAKCUMaJIbHas).

B ob6mactu GombIIMX TOKOB MarHWTHAasi CUCTEMA JIOJKHA ObITh HACKIIIIEHA,
YTO MPUBOIUT K CHIDKEHUIO HAMPSHKEHHOCTH TIOJS B OOJIACTH JYTH, YMEHBIIIE-
HUIO CHJIbI 1 HHTEHCUBHOCTH TallIEHUs, CHIDKCHHUIO TICpEHANPSKCHHA.

HampskeHHOCTh  JOKHA OBITh JTOCTATOYHOM IS YIOAJICHHS JTyTH
13 MEKKOHTAKTHOTO MPOMeXyTKa (Tadm. 19).

HeoOxoaumMo MHUHUMHU3HPOBATH W3HOC KOHTAKTOB. OmnTuManbHas Ha-
MPSHKEHHOCTH TPU ATOM COCTABJISICT:

I1=100 A H=105 A/cwm;

1=200 A H=280 A/cm;

1=400 A H=48 A/cwm;

I1=600 A H=0 A/cm.

[Ipeanonaras, 4T0 MarHuWTHasE CHCTEMa HE HachlllleHa (MpeHeOperaeM
CONMPOTUBJICHUEM CTalld MarHUTOIPOBOJIAa CUCTEMbl MArHUTHOTO JIyThs),
U YUUTBHIBAsA, YTO HEOOXOUMas MArHUTOABUKYIIAsl CUJIA OMpENEsieTCs] KaKk
I-w=0,5-1_-w (W— 4YucCiO BUTKOB OOMOTKH CHCTEMBI IYrOTallCHUS),

IMOJIYYHUM BBIPAKCHUC IJIA OIIPCACICHUA HGO6XOI[HMOI>1 HaIps’)KCHHOCTHU Marl-
HHUTHOTI'O ITOJIA

H=1-w/h,
rJie /1 — pacCTOSTHHE MEXTy TOJTFOCAMU CHCTEMbl MAarHUTHOTO JYThS.
Jlaiee MOXHO ITOCTPOUTH 3aBUCUMOCTh H = f (1 OT).

3. Ckopocmb Osuricenus oyzu onpenensercs no cieayomum Gopmy-
nam (H, A/cm; v, cM/c; IUpUHA T B MM):
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— TPU WUPOKOU TIEIH

I -H?
(1+O,4-H°’3)

v, ~41,2, =, CM/C;

— IIPHU y3KOU 1IENN

vﬂz(6+8m)

Jlanee HEOOXOMUMO OMPENEHUTh OJuamemp Oyeu IJIS KOHTPOJS Tpa-
BUJILHOCTH TIPUMEHEHUS ()OPMYIT C TOUKH 3PEHUS BEIMYUHBI ITUPUHBI IIEITH.
[Tpn HenmoxBmxHON ayre ee auamerp (B cM) d = 0,271, 1 ABHKY-

1

oT

mercs nyru — d = 1,12
0+v,

4. Jlns pacyeTa 60abm-amMnepHbIX Xapakmepucmuk oy2u (Ipu mManaou
WHIYKTUBHOCTHU U ToKax OT 10 10 2360 A) ucnonb3yroTcs GopMyJIb:
— TOPU WUPOKOU TIEIH

I 2
U, ~1, £+o,312‘/25+0,373 B,
JL 5 I,

— IIPHU Y3KOU 1IEIN

I
U,~Il £+0,312\/7+7.1043

2/3

NIE o,

Kpumuueckas onuna oyeu IUisl K&KIOTO W3 OTKIFOYAEMBIX TOKOB OIIpe-

JCIIAeTCS METOJIOM TIOCJICIOBATEIBHBIX TMPUOJIMKCHUH C HCIIOJh30BAaHHEM

BOJIBT-aMIICPHBIX W HArpy309YHBIX XapaKTCPUCTHK (JIaHHBIC PAcUETOB Iejie-
co00pa3HO CBECTHU B TAOJIHUILY).

5. Ilocne omnpeneneHuss KPUTUUECKOM JUIMHBI IyTH JUIA KaXIOro U3 OT-
KIIFOYAEMBIX TOKOB PACCUUTBIBAIOTCS KOHMPOIbHbIE OAHHblE — BPEMSI TAIICHUS

2L-1,

oT r

TKp

IOyIu ¢~ ﬁ, c ¥ ypoBeHs nepenanpspkenust U, =U_ | 1+
v, +9v
p a

[Tocnenusst hopmysna mojaydeHa B MPEAIOIOKEHUH, YTO TOK JAYTH Clia-
JIAET TI0 TIPSIMOM.

6. Ecnu monydeHHbIE aHHBIE YIOBJIETBOPSIOT TPEOOBAHUSAM, pacCcyu-
THIBAIOTCS Ta0apuThl (pa3Mepbl) KaMmephl (10 KPUTHYECKOUW JJIMHE IyTU IS
MPEACIIBHOTO OTKII0YAEMOTO TOKA).

Ecnu cuurarth MIMHY Iyr¥M 4acThlO OKPY>KHOCTH, MOXHO OMPENEIIUTH
pPacCTOsIHUE OT KOMMYTHUPYIOIIMX KOHTAaKTOB J0 HauboJjee yAaJleHHON 4acTu
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TPACKTOPUHU AYTH. DTOT pa3Mep MOXHO OIEHUThb, PACCUHTAB CTPEIy JYTH
h,=v,-t, cm.

7. Tlpu 3akpeITOi Kamepe W OOJBIION YacTOTE OTKIIOUECHHM z HE0O0XO-
MO OTIPENEIIUTh TEMIIEPATYPY KAMEPBI.

TeMmmneparypa AyroracUTENbHOM KaMmepbl B IPEANOJIOKEHUH, YTO BCA
TEIUIOBAsI SHEPTUs AYTU A, pacXOQyeTCsl Ha HarpeB CTEHOK KaMEPbI, ONpeie-
JISI€TCSI IO BBIPAYKEHUSIM

24, =3600-k,, - S(6-8,),
zA

a
o F—————.
3600k -S
J1J1s1 111e1eBOM KaMephl TeMIiepaTypa OnpeAessieTcs CIEAYIOIUM 00pa3oM:
P

A

- ZVﬂAK\/4nkcyto .

1

b o a1
3mech t, =— — BpeMs Harpea;, b=-=; g, =—= — IOIEPEYHOE CeYe-
V)l VZ[ JII
HHE JYTH; j, = 5000 A/cM® — IJIOTHOCTH TOKA nyru, A/k.em; P =1 -E, —
MOIIHOCTh AYTH, A _ — TOJIIMHA OOKOBBIX CTEHOK KaMephbl, ¢ — y/ebHas Te-

IJIOEMKOCTh MaTepraia KaMepsl, Y — YAEIbHbBIN BEC MaTEpHaIa KaMEpBI.
[TosryueHHOE 3HAaYEHHME TEMIIEpPaTypbl JOJDKHO OBbITh MEHBLIE JOIMYCTH-

0<0 N
MOT'O fon  (momycTHMas TeMIlepaTrypa sl TEIUIOCTOMKONW KEepaMUKH
0 on ®3000°C).

3.4.6. NMpumep pacueta AyroracuTeNbHOro ycTpoimcrea
NOCTOAHHOIO TOKA

Hcxoonvimu oannvimu U NPOESKTUPOBAHUSA AYTOTACUTEIBHOTO YCT-
poiicTBa SBIIAIOTCS: HOMHUHAJIbHBIM TOK — 400 A, HOMUHAJIBHOE HaNpsLHKe-
aue — 440 B, uncno Bxmouenuii B yac — 1200.

Pa3zmepsl TokoBeaymieid wmuHbE: b =20 MM, a=7 mMm, s=140 MM
(cM. mpuMep pacueTa TOKOBEAYIEH MIUHbL, pa3aen 3.4.2).

1. B cOOTBETCTBUU C MCXOJHBIMU JAHHBIMU OMPEIEIUM: OTKIIOYAEMOE
HanpspkeHne (MPUHUMAETCS! paBHBIM MAaKCUMAJIbHOMY HANPSKEHUIO HCTOYHHKA
u cocrapiser 1,1 or HomunansHoro 3Havenusd) U =L1U, =1,1-440=484 B

=10/, =10-400 =4000 A, Bpems ro-

penust nyru — 0,1 ¢ (11 MOCTOSIHHOTO TOKa), MaKCHUMAaJIbHOE HAMNPSHKEHUE
U,ox SU e = 2500 B (Tabum. 15).

NpeJebHbIM OTKIIOYaeMbId TOK [ .
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2. TlpoBepuM BO3MOXKHOCTH TallIEHUS AYTH 0€3 TyroracHTEIbHOTO yCT-
poiicTBa (cBOOOAHAS IyTa, TAIICHUE MEXAaHUYECKUM PACTSIKCHUEM).

HeoOxomumbiii pactBop koHTakToB mpu Toke 400 A cocraBiser
[ =253 mm™ (puc. 16).

Tak xak TpeOyeMbIi pacTBOp MpH CBOOOTHOMN Jyre depecdyp OOJIbIION
(oObryHBIC 3HAYEeHUS 5...20 MM), TO HEOOXOJUMO MPUMEHATH CIICIHATbHBIC
JAI'Y. B xauectBe [AI'Y ucnonb3yeM CUCTEMY C MATHUTHBIM JYThEM U Kame-
POH C IPOJIOIBHOM y3KOU IIEIIBIO.

PacTBOp KOHTAaKTOB MPUHUMAEM paBHBIM 20 MM.

3. B cooTBercTBUM C pPEKOMEHJALUSIMHU BHIOMpPAEM KaTYyUIKY IMOCIEH0-
BaTEJIbHOTO NYThs, pa3Mepbl KaTyIIKK MAarHUTHOTO TyThsl OYAYyT paBHBI pa3-
MepaM TOKOBeaymed mmHel b=20 MM, a=7 MM, s=140 MM*; mHEpHHY
Kamepel — 4 =40 MM, mmpuHy menu — 6, =2 MM (tabn. 19), uncno BuTkoB

KaTylKku w=1.

4. OnpenenuM mMapaMeTpbl JOyrd MPU  OTKIOYEHUH KPUTHYECKOIO

I, =1, npepensHoro [ =1 ¥ HOMHHAIBHOTO TOKOB [ =1, (mpumep

pacuera MPUBEACH I KPUTUYECKOTO TOKA, PAcyeThl JJii HOMHUHAIBHOTO
Y MIPEJEIBHOTIO TOKOB AaHAJIOTUYHBI PEICTABIEHHOMY IPUMEPY ).
Kpurunaeckuit Tox /,, =1,5 A (o puc. 15 B 3aBHCHMOCTH OT pacTBOpa

T =

KOHTAKTOB [ =20 MM H OTKIII0YaeMOro HanpsokeHus 484 B).

Tak kak B mporecce OTKIIIOUEHHUS] KPUTHUYECKOTO0 TOKAa OH M3MEHSETCs
or 1,5A no 0 A, B pacueTHbie (pOpMYJIbI TOJACTABISIEM CpPEIHEE 3HAUCHUE
oTkiarogaemoro toka [, =0,75 A.

HanpsikeHHOCTh MAarHUTHOTO TOJISE CUCTEMBl MATHUTHOTO Ty ThsI
H=1-w/h=0,75-1/4=0,19 A/cwm.
CKOpOCTh ABMKEHUS AYTH (IIPU y3KOU LIENIN)

JJis IpoBEepKH MPABOMEPHOCTH HCTIONb30BAHUS MPEAbIyIei (HOpMyIIbI
ONPENEIINM IUAMETP AYT'H U CPABHHUM €T0 C Pa3MEPOM LIEIIN.

I 5
A n d~l12 |—e o |2
faverp - yr 2 20+6.75

0+v,
OosbIlie pa3Mepa eI, CIeI0BaTeIbHO, MOYKHO CUUTATh MIENh Y3KOM.

JIist TOCTpOCHUSI BOJBT-aMIIEPHOM XapaKTEPUCTHKU AYTH BhIOEpeM
MIPOM3BOJIBHO HECKOJIbKO pacueTHbix Touek (1,5; 1; 0,75; 0,5 u 0,2 A) u on-
peAeUM HaIpsKEHUs1 AYTH, COOTBETCTBYIOLIUME 3THUM TOYKaM Mo Qopmyiie
(IMHY TyTy OpEMEM PaBHOHM pacTBOPY KOHTAaKTOB [, =20 MMm):

=0,265 c™m, 91O
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Jie

PaccunTanHbIe HapsKEHUS IPU OTKIO4aeMoM Toke [ =15 A u n3-

2 1
U,~1l, 0 0,312\/:

MeHeHuu ero ot 1,5 A ngo 0 umeror cinenyrouue 3HadeHus: 152 B, 186 B,
214 B, 261 B, 412 B.

Ha puc. 18, a npencraBiensl peoctaTHas XapaKTEPUCTUKA CETH U BOJIBT-
amIepHas XapakTepuctuka Ayru (mpu [, =20 MM) Wi paccMaTpuBaeMoro

CITydJasi.

U3 puc. 18, a cieayer, 4To yCIOBHE TallleHUs] AyTH HE COOFOIACTCS —
BOJIbT-aMIIEPHAs XapaKTEPUCTHKA JIYTH JIGKUT HIKE PEOCTATHOW XapaKTepu-
CTHKH CeTH. MeTOJIOM 1o100pa ONpeieuM JUTUHY JYTH, P KOTOPOH JIyra
racurcs (mpu [, =25 MM ycJI0BU€ raleHus Jyru coomoaaercs, puc. 18, 0).

=

s 858

1 b

=

Puc. 18. Peocmamnas xapaxmepucmuxa cemu u 8071bm-amMnepHasi
xapaxmepucmuka oyau. a) npu onune oyeu 2 cm; 6) npu onume oyeu 2,5 cm
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5. Bpewms ropenust 1yru y10BIE€TBOPSIET TPEOOBAHUSIM:

!
t, =~ ———= %> =(0,1-0,0245)<0,1 c.

9 (10-100)* +9-6,75°
YPpoBeHb MepeHanpsuKeHus (B MPEANOIOKEHUH, YTO TOK JYTH CHaJaeT
O TPSIMOiA)

Unax = Uy 1+ 2 dor | gyl 14 20000147151 ey B,
L 484-0,0196

r7I€ MHIYKTUBHOCTh OTKJIIOYAEMOW 1€MW Ji1 ABYXMOJIOCHOTO JBUTATENs
MOCTOSTHHOTO TOKa cO CcKopocThio BpamieHus 3000 o6/MuH paccuuTana

4U, 4440 =0,00147 Th.
n-1. 1-3000-400

H

o popmyne L =

YPOBCHB MNEPCHAIIPSKCHUSA MCHBIIC HCIBITATCIIBHOI'O HAIIPSAXKCHUA
U =484 B <2500 B.

6. B coOTBETCTBHMH C ONMCAHHBIM MMPpUMCPOM PACCUHUTBIBAKOTCS IIapa-
MCTPBI AYTOTaliCHUA I APYTUX OTKIIHOYAaCMBbIX TOKOB.

3.4.7. Pacyet gyroracutesibHbIX YCTPOMCTB NepeMeHHOro ToKa

B koHTakTOpax mepeMeHHOro TOKa Ha OTKJIo4Yaembie TOKM 10 100 A
npu HanpsbkeHuu cetd 10 200 B MOXHO HE NPUMEHATH yTOracUTENIbHbIE
kamepbl. Kak 0CHOBHOM crmoco0 ayrorameHusi B KOHTAKTOpax MepeMEeHHOTO
TOKa JJIs pa3MblkaHus 1ened HanpsbkenneM 10 380 B mpu yactore ot 50
10 500 't 0OBIYHO IPUMEHSIETCS O8YKPAMHbBLU PA3PbIE Yenu.

[Ipu BBICOKHMX 3HAQUEHUSIX OTKJIIOYAEMbIX TOKOB U HAINpPSHKEHUM anmapa-
ThI CHA0XKAIOTCS Ujele8blMU KamMepamu U 0y202acUmenbHbiMU peuemKamil.

1. Beauuuna pacmeopa KOHmaxKmog 1py raiieHuu Ayru NepeMeHHOro
toka 0 1000 B He nmeeT OOBIYHO TAaKOro PEIIarolIero 3HaA4YeHUs, KaK IMpHu
nocTosSsHHOM Toke. KpuTudeckue Toku ObIBAIOT B LIETIAX C MHAYKTUBHOW Ha-
rpy3Koil ipu HanpsikeHuu Boiie S00 B.

OnpeneneHre pacTBOpa KOHTAKTOB MIPOU3BOIUTCS HA OCHOBE OIIbITa MPO-
extupoBanus [18, C. 166—167], mubo no ananoruu ¢ mpototunom (tabm. I1.6,
npuit. II).

B KoHTakTOpax ¢ HampsiKEHUEM MPOMBIIUIEHHON 4yacTtoThl A0 380 B
npu Tokax oT 100 1o 600 A pacTBOp KOHTAKTOB / cocTaBisieT 6...10 mm.

Hanuune MOCTHMKOBOTO KOHTAaKTa C JBYMs pa3pblBaMH IO3BOJISIET
YMEHBIIUTh XOJ KOHTAKTa, COXPaHSs CYMMapHYyI BEJIMYHMHY pPacTBOpA.
B stom ciydyae oObvHO MpUHUMAETCS pacTBOP 4...5 MM Ha KaKIblid pa3phiB.
Upe3mepHOE yMEHBIIEHUE pacTBOpa (MEHbIIE 4...5 MM) OOBIYHO HE J€IaeT-
Csl, TaK KaK MOTPENIHOCTA NPHU W3TOTOBJICHUM OTHAEIBHBIX AeTalled MOTYT
CYILLIECTBEHHO MOBJIMATH HA BEJIUYHHY PACTBOpA.
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B ciyuae paboThl KOHTAKTOB B YCIIOBUSX, KOTJ]a BOBMOYKHO UX CHJIBHOE
3arpsi3HEHUE, PacTBOP HEOOXOAMMO yBennuuBaTh. OOBIYHO PACTBOP YBEIH-
YUBACTCSI U JIsl KOHTAKTOB, Pa3MBIKAIOUINX IIeTb ¢ OOJIBIION HHIYKTUBHO-
CTBIO, TAK KaK B MOMEHT MOracaHusi AYTd MOSIBISIOTCA 3HAYUTEIbHBIE MEepe-
HaIPSDKEHUS. M IIPU MaJIOM 3a30p€ BO3MO>KHO IMOBTOPHOE 3a)KUT'AHHE TYTH.
3HAYNUTEIBHO BO3PACTAET PACTBOP IPH YBEJIMYEHUU YACTOTHI MEPEMEHHOTO
TOKa, TaK KaK CKOPOCTb HapacTaHUs HANpPSHKEHHs MOCJE MOTACaHMs Tyrd
OUYEHb BEJIMKA, PACCTOSHHUE MEX]y KOHTAKTaMH HE YCIEBAET JAEHUOHU3UPO-
BaThCSl U JIyTa 3Q)KUTaeTCs BHOBbD.

Benuuuna pacmeopa na nepemeHHoM moxe 8biCOKOU Yacmomsl 0OObIYHO
OMpeaeNsieTcsl HKCIEPUMEHTAIbHO W 3aBUCUT OT KOHCTPYKIIMH KOHTAKTOB
n npyroracurenbHo kamepsl. [Ipu nHanpsbxkenusx 500...1000 B Bennuuna
pacTBopa OOBIYHO NMpUHHUMAETCs 16...25 mM. bornbime 3HadueHUs] OTHOCSTCS
K KOHTaKTaM, BBIKJIIOYAIOUIUM LIETIH C OOJIbIIeH MHIYKTUBHOCTBIO U OO0Jb-
IIUM TOKOM.

2. Heobxonumoe Konuwecmeo paspvlieoé npu anepuooutecKkom
xapakmepe eoccmanoeiienusa Hanpazcernusa OrnpeaAcisiCTCd 10 BbIPaKCHUTO
kU, - A(l+InkU, / A)

U) +0,34k I'RI

BIT H 1" n”or

Koa¢dppunuent nanpsokenus k, =0,9k . /1—cose, 3aBUCUT OT KO3(]-
(bumyeHTa cxembl, KOTOPbI NpUHUMaeTCs: k, =1,5 Ipu OTKIIOYEHUU TpeX-
(a3HOl nenu 3-NMOJIIOCHBIM ammaparoM; k=1 npu oTKIIOYeHUH Tpex(as-
HOM Iemu 3-TIOJIFOCHBIM ammapaTtoM MpH TIyXOM 3a3eMJICHHH HEUTpaiu
MCTOYHMKA U MPUEMHHUKA.

Bennunna A=k L/ M, 3aBUCUT OT CKOPOCTH POCTa NPOYHOCTH Ky
MEXKOHTAaKTHOTO ITPOMEKYTKA.

Cropocmv pocma npounocmu ks npu Tokax [ =10...80 A nexur
B npenenax or 4 no 1 B/mkc; npu I >80 A oHa ocTaercs NOCTOSHHOM
U puMepHo paBHoH 1,5 B/Mkc.

Koapduuuent B, yunThiBaeT BIUSHHE MaTepHala KOHTAKTOB Ha CKO-

POCTh pocTa mpoyHOocTH (Tadm. 20).
Hnoyxmuenocmos omxnouaemoul yeny pacCIATHIBACTCS KaK

U, +/1-cos’ ¢,

IOT .O)

b

rae U, — HOMHUHAJIbHOE HAIpsIKEHUE, COSQy— KOIP(PUIHUEHT MOUTHOCTH,
® = 27f — yrioBas 4acToTa HaNpsDKEHUs, [/ — NpPeAeIbHBIM OTKIIYaeMBblil
TOK.
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st TokoB oT 100 1o 3600 A BenmuunHa
M,~0,8-10" +2,5/ 12 TH/MKC.

Taomuna 20
3nauenus xoaghghuyuenma B npu wacmome ucmounuxa 50 I'y
Marepuan koHTakTOB | OOropeBIre KOHTAKThI 3auuIIECHHbIE KOHTAKTHI
Menn 1,0 1,0
JlaTyHb 0,8 1,0
Cepebpo 2,0 3,5
Ag—CgO 2,0 6,0
Ag-W 1,6 1,6
Ag—Ni 2,0 3,2
Ag—C 0,7 0,7

J[nuna oyau Ha 00uH paszpvié PacCUNTHIBACTCS CIEAYIOIMIMM 00pa3oMm:
— 19 TOKOB MeHee 80 A

D=1, cMm;
— g TokoB 80-200 A
2,2
I~ | +40’§¢, cM;

K

— Ju1g TOKOB cBbIe 200 A
I° = \JI2 +1230012%, cm.
Conpomuénenue 0y2u B MOMEHT TI€peXo0/ia TOKa depe3 HOJb ONpejies-
eTCs YMIIMPUIECKON 3aBHCUMOCTBIO R, ~ 0,015+14200/ 12, Om/cm.

HavanpHas BocCTaHAaBIMBAIOWIASCSA TPOYHOCTh B CTaJAUU MTPOBOANUMOCTH
(B MOMEHT Mepexo/ia TOKa Yepe3 Houb) UY ONpEIeseTcst O ONBITHBIM JIaH-
HbIM (puc. 19).

3. Ilposepka 6vinonnenus yciosus anepuooudHOCmu Xapakmepa Ha-
pacmanus HanPAXHCeHusa OCYIECTBISETCS M0 BEIPAKEHUIO

M, -n-10°
Joz——
L
rae f, =,/ 2n —4acroTa cBOOOIHBIX KOJEOaHUI.

b

B npocreiieM citydae, KOrjaa OTKI04YaemMas Lelb MPEACTaBIsSIET cOO0M
OJIHOYACTOTHBI KOHTYpP, COCTOSIIMA M3 MOCJIEAOBATEIBHO COECIMHEHHBIX

MHJIYKTUBHOCTU L A IyroBOTO INPOMEXKYTKa ammnapara, IyHTUPOBaHHOTO €M-

. 1
KocTbto C, COOCTBEHHAs 4acToTa ompeaensercs Gopmynon f, = ——.
2n/LC
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Puc. 19. Hauanvnasa éoccmanasiusarowasics npo4Hocmy
U CKOpoCmb pocma NPOYHOCMU Om MoKa.

@) 0151 c60O0OHOU Oyeu HA MEOHbIX KOHMAKmMax, 6) 015 pa3HbiX KOHMAKMHbIX
mamepuanog 0ns c60000HOMU dyeu 6 8030yxe. 1 — cepebpo,; 2 — namyHsv, 3 — cepebopo—
Hukenw (40 %); 4 — meow; 5 — cepebpo —onvghpam (50 %); 6 — cepebpo—okuco Kaomusl
(15 %); 7 — cepebpo—epachum (3 %), 8 — antomunuii; 9 — sncenezo

EMKOCTh M HHAYKTUBHOCTB (pa3bl cTatopa ABUraTens Hanpspbkenuem 380
n 500 B B mepexolHOM pexuMe MOXHO ONPEAEIUTh MO AMIUPUYECKUM

dbopmynam:
C=3,510"° 1+2£ , O
10

-3
L= 42&, I'H.
P

H

B 3TuX BbIpa)K€HHSIX HOMUHAJIbHAS MOIIHOCTbH JABUTaTens P, mojacras-
nsercs B KBT.

B peayibHbIX ceTsax HU3KOro Hampspkenusa f, =1...100 xI'm.

Teopernyeckoe omnpenesieHne YacTOThl COOCTBEHHBIX KoOJI€OAHUN 3a-
TPYJIHUTEIBHO, TOATOMY Ha MPAKTHUKE UCIOJIb3YIOT OIBITHBIE JaHHbIE, yCTa-
HaBJIMBAOIIHE 3aBUCUMOCTD f, OT pa3IU4HbIX (DAKTOPOB.

Yactora cOOCTBEHHBIX KOJICOAHUN MOXKET OBITh MPUHSTA (B 3aBOJICKUX
yca0BUsX) U Bo3aywHbIX cered f, =10000...50000 I'm, mia xaOeabHBIX

cereit — f, =5000...20000 I'm.
Jnst mprONMKEHHON OLIEHKM BEJIMYMHBI f, B CETAX C BPAIAFOIIMMHUCS

IBUTATEIIMH HOMUHAIBHON MOITHOCTBIO P, 10 50 kBT MOXHO MOJIL30BaTh-
Csl AMIIUPUUECKOH hopmyIIon

f, z@(m BP*), I'n

H
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Hns xabenmpHbIXx cetelt 4=8000, B=2100; mms BO3AYIIHBIX ceTel
A=15000, B=3000.

Jls onpenenenus f, MPOMBIIIICHHBIX ceTed npu yactore 50 I'n Moxk-
HO HUCIIOJIL30BaTh GOpMyIy f = (2 -2, 6) 100 127U, T,

Ecnm yciioBue BBIIOIHAETCSA YUCIIO Pa3pbIBOB IPUHUMAETCS PABHBIM 71.

4. Ecnn ycnoBue anepuoAMYHOCTH HE BBINOJIHAETCS, PACUET MPOU3BO-
IUTCS 014 KO01e0amenbHo20 XapaKkmepa 60CCMAHOGIeHUA HANPANICCHUA
10 BBIPAYKEHUIO
1,8U _

0 6 °
2U,. fo + kB, -10
Jfo Kk  \J1—-coso,

_ _ —0,0003 £,
K=U, .'U=1+e ‘,

B.MakKC

n=

0,621 I°R° +

oT 1~ 1

rie K— kodpuIMEeHT aMImIuTyabl HampsDKeHUs i CBOOOAHOM HOyru
(006bruno K =1,1...1,5).

3.4.8. NMpumep pacueta AyroracuTeNbHOro ycTpoimcrea
nepemeHHOro ToKa

HcxoOnvimu Oannbivu 111 TPOEKTHUPOBAHUSA JYrOTracUTEIbHOIO YCT-
poiicTBa SBIAIOTCS: OTKIOYaeMblil TOk — 600 A, HOMHHAJIBHOE HampshHKe-
Hue — 380 B, uncno Bxmouenuit B yac — 1200, k03pPHUIMEHT MOITHOCTH —
0,35, oTkmrouaemas 1ienb — TpexdaszHas ¢ KaOeTbHOW CHUCTEeMOW MUTaHUS,
yactoTa uctoyHuka — 50 ', CKOpOCTh pacxokIeHUs] KOHTaKTOB — 75 cm/c.
KoHTakThl pplyakHble (CM. pUC. 3), BBIIIOJIHEHbI U3 MEIN.

1. B cOOTBETCTBUM C UCXOAHBIMHU JAHHBIMU OTPEEITUM MapaMeTphl OT-
KJIFOYaeMOMU IIENU:
— MOIIIHOCTH

P=\3U, I -cosqp,=~/3-380-600-0,35=138217,7 Br;
— KO3 duuueHt cxemsl k_ =1,5;
— HWHAYKTHBHOCTDH OTKJTIOYaeMOH J1{S28051

L= 2938 000109 T,
2nf 2150
A€ IIOJIHOC COHpOTI/IBHeHI/Ie OTKJHO‘-IEICMOI\/'I Iernun
U 380
B — 0,366 Owm,

Z, = =
* 31, 3-600

a MHOYKTUBHOE — X, = z,sin@, = 0,366-0,936 = 0,343 Owm;
— cOOCTBEHHAs YaCcTOTa CETU
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fy=(2-2,6)-10°- 157 -U,"* =(2-2,6)-10°-600"* - 380" =
= (61824 -80371)=71098 I’y

2. HeoOxoauMo€e KOJMYECTBO Pa3pbIBOB MPU ANEPUOJUYECKOM XapaK-
TE€pPE BOCCTAHOBJICHUS HANPSKEHUS

kU, - A[1+In(kU, / 4)]
nz
Ul +0,34k I'RI

H 1" A" or

~ 1,09-380-110- 1+1n(1,09-380/110) |

70+0,34-1,09-9,2-0,0544 - 600
ITpuaumaem n =1.
B st0it popmyne ko punrenT HanpsKEHUs

k, =0,9_/1-cosp, =0,9-1,5\1-0,35 =1,09,

BenuuuHa A=kB L/ M= Lo -11;?9. 01,(())—(2109

B, =1 nnsa MeIHBIX KOHTAKTOB O Taou1. 20,

2 2
M, ~0,8-10° + 22 20,8.10° + 2> =149-10"° T/mxc).
2 600

=0,873.

=110 B (3mecp koaddunueHt

CkopocTs pocTa MpoyHOCTH KAy =1,5 B/MKC M HanpsbkeHHe HadaabHON

BOCCTaHaBIMBatoOLIEHcst mpouroctu nU.. =70 B/Mkc onpenenenst mo puc. 19.

COHpOTI/IBJ'IeHI/IC AYrru B MOMCHT IICPCXO/1a TOKA 9YCPC3 HOJIb

R)~0,015+ 142200 =0,015+ 1:5(?20 =0,0544 Om/cm.

oT
JUIMHA TyTH Ha OMH pa3pbIB
[° ~ \JI2 +1230072° =/0,757 +12300- 600*> -0,01> = 9,2 cm.
34ech pacTBOp KOHTAKTOB OMPEACIICH UCXOMS U3 MPUHATHIX 3HAYCHUM
CKOPOCTH PAcXOKAE€HHs KOHTAKTOB v =75 CM/C U BpEMEHH TallleHUs AYyTH

t=0,01 c:

l=v,-1=75-0,01=0,75 cm.

Taxoke st onpeneneHus JIMHBI TyTH MOXKET OBITh UCTIOIh30BaHa (op-
Myna (pazzgen 3.4.5)

10 =12 +9v2 =0,01-75> +9-312> =9,39 cm,
IJIe CKOPOCTb JIBUKCHUSI IyTH V, ~ 37{/2 ~373/600 =312 cm/c.

HpOBCpKa BBIIIOJIHCHUA YCJIIOBHA AIlICPUOAUYIHOCTU IIOKA3bIBACT, YTO
IMpoueCcC BOCCTAHOBJICHUS HAIIPAXKCHHUA HOCUT aHepI/IOI[I/I‘ICCKI/Iﬁ XapaKkTep
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6 -5 6
f0:710982M° n-10 :1,49 107 -1-10 — 4353.4 T'wL
nL 3,14-0,00109

CJIeI[OBaTeHBHO, OIHOI'0 pazpbiBa A0CTATOYHO AJIA INallICHUA OYT'H.

3.4.9. PacuyeT aNeKTPOMarH1ToB

Pacuetry »siexkTpoMarHuta TpEAIIECTBYET HOCHIPOEHUE XapaxKmepu-
CMUKU RPOMUBOOCUCMEYIOULUX CUL.

[TocTpoeHue XxapakTepUCTUKH OCYIIECTBIISIETCS HA OCHOBE KHHEMaTHye-
CKOW CXEMBbI, KOTOpas SIBJIAETCS MPEACTABICHUEM O TMEepeaadye u npeoopaszo-
BAaHUU JIBUKEHUS 3BEHbsIMU MexaHu3ma. Ha KuHemaTH4ecKod cxeme H30-
OpakaroTcsi 3BeHbSI M KMHEMATHYECKHE Tapbhl MEXaHU3Ma, YKa3bIBAETCS WX
B3aMMHOE PAaCIIOJIOKEHUE U CBSA3b C APYTMMH YACTSIMU ammapara U JaHHBIE,
XapaKTepu3ylolire KWHEMATUKy MeXaHu3Ma (BeIuYMHAa XOoJa WM yria
IIOBOPOTa BEIOMOIO M BEAYIIETO 3BEHBEB, JJIMHBI IUIEY, IIEPEIATOYHBIE OT-
HOIIICHUS, PACTIOJIOKEHNUE U HANpaBJIECHUE BEKTOPOB CHUJI UJIM MOMEHTOB CHJI,
pabounii BO3IYIIHBIN 3a30p, pacTBOp, MPOBaJ, MPOCKAIb3bIBAHUE U MEPEKa-
THIBAaHHUE TIOJIBUKHOTO KOHTAKTA).

Kunemarnueckass cxema CTpOUTCS IJii HamOoJiee XapaKTEPHBIX MOJIO-
KEHUM MeXaHu3Ma (Hampumep, BKIIOUYEHHOTO, OTKIIFOYEHHOTO MOJIOKEHHS
amnrapara U MOJI0O)KEHUsI, COOTBETCTBYIOIIETO0 MOMEHTY KacaHUsl KOMMYTH-
PYIOIIUX KOHTAKTOB).

B 2eKTpOMarHuTHOM KOHTAKTOpPE JACUCTBYIOT IBIKYIIHE (TIPHIIOKECHBI
K BEIyLIEMY 3BEHY) U MPOTUBOACHCTBYIOIINE CHUIIbI (CHJIBI MOJE3HBIX COIMpPO-
TUBJICHUH, HAIIPUMEP, CUJIbI HAKaTUsI KOHTAKTOB, OCYIIECTBIISIEMbIC MPYKU-
HaMH, CWJIbl BPEIHBIX COMPOTUBJICHUM, HAIIPUMEp, CUJIbI TpeHus). JlelicTBue
CUJI TSDKECTH, DJICKTPOJAMHAMUYECKUX CUJI U CUJI MHEPIIMU MOXKET ObITh Kak
MOJIE3HBIM, TaK U BPEIHBIM.

[Ipy mocTpoeHUM XapaKTEPUCTUKU MPOTUBOJACHCTBYIONIMX CUJI HA OCU
a0CIucC OTKJIAJIBIBACTCS BEJIMYMHA XOJa WIHM yria MOBOPOTa BEAYIIETO WU
BEJIOMOI0 3B€HA, @ HA OCU OPJIMHAT — MPHUBEJACHHBIC 3HAUYCHUS TTPOTUBOACH-
CTBYIOIIMX CHJI WJIM MOMEHTOB. 3aMETHM, YTO MPU MPSIMOXOJOBOM JIBHKE-
HUU SKOPSI PUBEACHUS CUJI HE TpeOyeTcs, pe3yJIbTUPYIOIIUE CHIIBI MOyda-
I0TCSI aNIreOpanyecKuM ClIoXKeHHeM JeicTpyromux cui [18, C. 220-242].

Benuuuna npuBeneHHON CHIIbI BO3BPATHOM NPYXHUHBI JOKHA OBITH
NOCTATOYHOW I TPEAOTBPAIICHUS CAMONPOU3BOJIBHOIO OTCKOKA JETalH
OT yIopa IpHu yJaapax BO BpeMs OTKIIFOUEHUS almapara, Ipyu yJIapHbIX COTps-
CEHUSIX, TPACKE U T.[. BEeIMUMHBI CHIIBI HAKATHS HA YIIOP PA3JIUMYHbI 1JIs pa3-
JUYHBIX afmaparax M COCTAaBISIOT [ MaJOMOIIHBIX ammapatoB (TOKU
1o 2 A), paboTarolmux B craimoHapHsix ycioBusix, 0,1...0,3 H. IIpu nocro-
SHHOM U nepeMeHHOM Toke oT 100 mo 600 A MUHMMAabHas CUja HAXKATHUS
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AKOpSL Ha yIop MOKET ObITh mpuHATa paBHOM npumepHo 0,06 H/A. B amma-
paTax, MpeHa3HauYEHHBIX JIJIsl paObOThl B MEPEABMKHBIX YCTAHOBKAX, 3TH CHU-
JIBI TOJDKHBI OBITH CYIIECTBEHHO OoJibIle (B 69 pas).

Hakson xapakTepucTUKH BO3BPATHOM NPYXHUHBI (3KECTKOCTh) IPUHUMA-
eTcsl HeOOMIbIINM, YTOOBl HE YBEIMYMBATH JIBIKYILYIO CHIIY BKJIIOYAIOIIETO
NPUBOJHOTO MexaHu3Ma. HakiioH XapakTepuCTUKU U CHUJIa MPU OTKIIIOYEH-
HOM COCTOSIHMH (Ha)KaTHE Ha YIOp) KOPPEKTUPYIOTCS MPU COTIIACOBAHHUH Tsi-
TOBOM XapaKTEPUCTUKH U XapaKTEPUCTHKH MPOTUBOACHCTBYIOIINX CHIL.

Heo0xoauMo OTMETHTb, YTO TMOJIHBIA y4eT BceX (aKTOPOB, BIMSIFOIINX
Ha paloTy anexkTpoMarHuta (OM) B aHanuTudeckou dopme, MpuemiIeMon
JUIS WHXKEHEPHBIX pPAcdeToB, BCTPEUAeT 3aTPYOHEHHS B CBSI3U CO CIIOKHO-
CTBIO DJIEKTPOMATrHUTHBIX U TEIUIOBBIX MPOIIECCOB B AJIEMEHTAX armaparta.

B xypcoBoM mpoekTe HCIoJIb3yeTcsi MeToAuKa pacueta DM, OCHOBaH-
Hasi Ha YNPOIIEHHBIX pacyeTHHIX (opMylax, 0OeCleynBaIOUIMX HpUeMIie-
MYIO TOYHOCTD 32 CUET MPUMEHEHHS YCTaHOBJICHHBIX 3KCIIEPUMEHTAIIBHO Psi-
71a KOPPEKTUPYIOUTUX U KOHCTPYKTUBHBIX KO (HUIIMESHTOB.

Koncmpykuyua IM B OCHOBHOM OIIpe/ieiaeTcsa TPEOOBaHUEM CO3AaHUS
HEOOXOMMON 3JIEKTPOMArHUTHOW CHJIbI MPU ONpPEAENICHHBIX YCIOBUAX Ha-
IpeBa U OXJAXKJIEHUS KaTyLIKHU, TO €CTh 3aBUCUT OT pa3MEpOB MarHUTONpPO-
BOJIa, HamM4usa pabouyux M HEpaOOuux 3a30pOB, pa3MEpOB U OOMOTOYHBIX
JaHHBIX KaTymKd. OCTalbHbBIE AJIEMEHTHl KOHCTPYKIIMU B MEHBIICH CTENCHH
BIUAIOT HA paboTy OM.

B koHcTpykumu DM MOKHO BBIIEIUTH A0PO, M. €. 4acmyb dJeKmpomae-
HUmMa, COCTOSIIIYI0 W3 BTATHBAIONIEH KATyIIKH, y4acTKa MarHUTOIPOBOJA,
OXBAaThIBAEMOTO €10, ¥ TIOJIOCHOTO HAKOHECYHHKA.

Pacuer sapa snekTpomarHuTa 3akOYaeTcs B ONPEICIICHUU pa3Mepa
ga/ipa 1 OOMOTOYHBIX JIaHHBIX KaTymiku. [Ipu 3Tom omnpenensrommm pasme-
pOM sipa DJIEKTPOMArHuTa SABISETCS AUAMETP CEpJICYHUKA MpPU KPYTJIOn
dbopme (1151 3IIEKTpOMArHuTa MOCTOSIHHOTO TOKA) WJIM €r0 IIUpUHA TIPH TIpsi-
MOYTOJIbHOM (hopme (IS JIEKTpOMarHuTa MepeMEeHHOr0 TOKa).

Memoouka npoekmuposanus I1eKmpoMacHUmMa BKIOYACT TPHU dTarna:

1. Ilpeosapumenvhsiii paciem ¢ UCTOIB30BAHUEM YTIPOIICHHBIX COOT-
HOILIEHUH, TPeayCMaTPUBAIOUINI B TMEPBOM NPHUOIMKEHUU ONpEIeIeHHe
pa3MepoB MarHUTOIMIPOBOAA, KATYIIKH, CEYCHUS M YUCJIa BUTKOB OOMOTKH.

2. Paszpabomxa koncmpyxkyuu IM 10 JaHHBIM NPEABAPUTEIBHOIO pac-
YyeTa ¢ MPUMEHEHNEM OCHOBAHHBIX Ha OIBITE MPOSKTUPOBAHUS M (DU3NUECKOM
MOJICTUPOBAHUH Psiia KOHCTPYKTUBHBIX KO3(D(PUIIMEHTOB U TapaMeTpoB.

3. Ilpoexmuwiii pacuem IM, npeaycMaTpUBAIONIMNA OKOHYATEIHLHOE
YTOYHEHHUE MOJIYYEHHBIX B MPEABAPUTEILHOM pacuere napameTpoB, F€OMET-
PUYECKUX pa3MEpoOB, OOMOTOYHBIX JaHHBIX, OLIEHKA COOTBETCTBUS TeMIlepa-
TYPHBIX U SHEPT€TUUYECKUX MapaMEeTPOB CYIIECTBYIOIIMM HOPMaM.
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Pacuery snexTpoMarsuTa JOJKEH NMPEALIeCTBOBATh AHAIU3 KUHEMAMU-
YecKoll cXembl Mexanu3md, ¢ KOTOPbIM 3JIEKTPOMAarHUT COYJICHEH, C LIEJIbIO
oTpesieNieHUs] pe3yIbTUPYIOMINX XapaKTEPUCTUK MPOTHUBOJACHCTBYIOMINUX CHII
WM MOMEHTOB, KOTOpPBIE HEOOXOIUMO MPEOI0JIETh MPHU JABMKEHUU STKOPSL.

B pesynbprare nomKeH ObITh YCTAHOBIEH KPUMUYECKUU 3a30p MO XOLY
AKOpS, IPU KOTOPOM 3JIEKTPOMATHUTY IMPUXOJIUTCS pa3BUBATh HAMOOJBIIYIO
paboTOCIOCOOHOCTh JIsSl TIPEO0JIEHUs MPOTUBOACHCTBYOIEeH cuibl. Kpu-
TUYECKOMY 3a30Py COOTBETCTBYET KpUMUUECKAs INeKMPOMASHUMHASA CUNd,
KOTOpasi Juisi OOeCTeueHUs HaJeKHOW paboThl TOJDKHA HECKOJIBKO TMPEBHI-
LIATh COOTBETCTBYIOLLYIO 3TOMY 3230y IPOTHBOJACHCTBYIOLIYIO CHILy [ :

F. _=kF

IMKp 37 mp?
rne k,=1,2...1,5 — koappuumeHT 3anaca, IpPUHUMAEMBbINA 1715 caMbIX HeO1a-

TONPUSATHBIX YCIOBUN SKCIUTyaTallud (MOHWYKEHUE HANpSDKEHUs MIPU Harpe-
TOM KaTyllKe).

3HaYeHUs KPUTHYECKON CHJIbI U KPUTHUUYECKOTO 3a30pa SIBIAIOTCA OC-
HOBHBIMH MCXOJITHBIMU JJAHHBIMU pacuera DM.

Kpome Toro, Heo6Xx01uMo 3HaTh yCiIoBUs paboThl DM (TIPOIOTIKUTETH-
HBI!, KpPaATKOBPEMEHHBIN ), pOJIl TOKA, HAMPSIKEHUE, YACTOTY U T. [I.

1. Bvloop KOHCmpyKmueHou hopmul I1eKmMpPOMaZHUmMA MOXET ObITh
OCYILIECTBJIEH Ha OCHOBE MPOTOTHUNA WU IO ONTHUMaJIbHOMY re€OMeTpuye-
CKOMY TOKa3aTemto (KOHCTPYKTUBHOMY (pakTopy) G:

— U151 3JIEKTPOMAarHuTa MOCTOSIHHOTO TOKa

=P,

3
6}-1
— I QJICKTPOMAIrHUTA IICPEMCHHOT'O TOKaA
N
d

H

Kaxxnoli KOHCTpYKTUBHON (pOpMe 3JIEKTpOMAarHuTa, CIpOCKTHPOBAHHO-
ro ONTUMAJBHO II0 KOHOMMYHOCTH B OTHOLIEHWH MAacCChl, COOTBETCTBYIOT
onpeneneHHbie 3HaueHus G (Tadm. 21).

2. Jlna uzeomoenenus mazHumonpoo006 31CKTPOMArHUTOB HCIIONb-
3YIOTCSl HU3KOY2nepooucmole cmany (MIPU MOCTOSHHOM TOKE) U KpeMHUCHble
anekmpomexnudeckue cmanu (IIpyU NIEPEMEHHOM TOKE).

3. Ilpu evtoope macnumnoii undyKyuu HeEOOXOIUMO MPUIEPKUBATHCS
CJIEIYIOLIUX PEKOMEH IalIUA:

o [Ilpu mpuTSHYTOM SIKOpE B MECTE MaKCUMAaJIbHOTO MOTOKA MHIYKIIHS
J0JIKHA OBITh PAaBHOM MHAYKIIMHM HAa KOJIEHE KPUBOW HAMarHUYMBaHUSI.
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JUtst anekTpoTeXxHuUecKkux craned mapok 1212, 1411, 1511, 1521 u npy-
I'MX 3Ta Beau4uHa cocrasisier B, =1,0...1,2 T.

e [Ilpu OTIYIIEHHOM SIKOPE UHAYKIIUS BHIOMPAETCS IO PEKOMEHAALIMSIM
(puc. 20-23) B 3aBUCUMOCTU OT KOHCTPYKTHBHOW (POPMBI U T€OMETPUUECKO-
ro ¢gakropa.

MakcumanbHasi MHIYKIUS B CEPACUYHUKE MPHU OTHYLIEHHOM SKOpE st
CUJIOBBIX 3JIEKTpoMarHuToB coctasiser 0,8...1,2 T, nnd sneKTpoMarHuToB
BBICOKOW uyBcTBUTENBHOCTH (peine) — 0,4...0,7 T.

e Benwunna wHaykuu B pabodem 3a30pe I CHIIOBBIX AJIEKTpOMAr-
HUTOB BbIOMpaetcs B npenenax 0,6...1 T.

[Ipy mepeMeHHOM TOKE pacdeT MPOU3BOJUTCS MO aAMIUIUTYJIHOMY 3Ha-
YEHUIO UHIYKIIUH.

Tabmuna 21
3uauenus ceomempuieckoeo nokazameins OJis PA3IUYHbIX KOHCIMPYKMUBHBIX hopm
NEKMPOMASHUMOB
KoncrpykruHas ¢popma G
K a a
3IEKTPOMArHuT HS/at e Jem
[{nnrHIpUYECKHA, C BTSTUBAEMBIM IIPSIMO-
XOJIOBBIM SIKOPEM:
1) cocrosiuii U3 KaTyIIKU U SIKOPSI Cep- HIDKE 63 Hiwke 0,2
JICYHUKA
2) ¢ HE3aMKHYTOM MarHUTHOM 1enbio (0e3 63...316 0,2...1
CTOIIa) C YCEYEHHBIM KOHUYECKUM SIKO-
pem
3) sIKOpb ¢ KOHUYECKUM KOHLIOM, yroia 60° 380...1600 1,2...5
4) Tot ke, yroa 90° 1260...5100 4...16
5) [KOpb C IVIOCKUM KOHLIOM 5100...30 000 16...93
[[InXTOBaHHBIN W3 IITAMIOBAaHHBIX 316...25 000 1...80
IUTACTHUH C IPSIMOXOJIOBBIM BTSITMBaeMbIM T,
[1-06pa3HbIM sikopeM 1 OpOHEBOH Tepe-
MEHHOT'0 TOKa
Hunmuaapudeckuii ¢ BHeHUM niputsruBae- | 30000...140 000 93...450
MBIM JTUCKOBBIM SIKOPEM
JIByxKarymieuHsli ¢ 1ByMs cepaeunukamu u | 900...90 000 2,7...270
BHEITHUM TUIOCKAM MPUTSITHBAEMBIM SKOPEM
OHOKATYIIECYHBIN C OJJHUM CEPACUHUKOM U 630...63 000 1,9...190
BHEUTHUM MPUTATUBAEMBIM SIKOPEM
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Puc. 20. 3asucumocmo macnumnou uHOyKyuu 8 pabouem 6030YUHOM 3a30pe npu
OMNYWEHHOM AKOPE OM 2e0MEeMPUYECKO20 NOKA3AMENS 05l INeKMPOMALHUNMOE
CPEOHUX pazmepos ¢ GHEeUHUM NPUMALUBAEMBIM AKOPEM

MaxkcumanpHasi ycinoBHast moje3Has pabdora 0,6 krc - cm. Pexxum pabotel — mpo-
noypkutenbHbi. [IpeBbimenue Temnepatypsl — 70 °C.
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Puc. 21. 3asucumocmu pacuemuuix napamempos om 2eomMempuiecKoco noKkazame-
15 07151 YUNUHOPUHECKUX DNeKMPOMACHUMOS C 8MALUBACMBIM IKOPEM-CEPOCYHUKOM,
UMEUUM KOHUYECKUll KOHeY ¢ yenom npu eepuiune 90°

MaxkcumanpHasi yciioBHas moisiesHas pabora 11,5 krc - cM. Pexum pabotsl — mpo-
nospxutenbHbli. [IpeBbienne temneparypsl — 70 °C. MaTtepuan — Msrkast crajis.
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Puc. 22. 3asucumocmu pacuemuvix napamempos om 2eomempuiecko2o nokazame-
JI51 OJ1S1 YUNUHOPUYECKUX DTeKMPOMACHUMOB C 8MALUBAEMBIM AKOPEM-CEPOSUHUKOM,
UMerwuUM NI0CKULL KoHey

MakcumanbHas yclioBHas mojie3Has pabota 11,5 krc - cM. Pexxum paGoTer — mpo-
nospkuTenbHbld. [IpeBbimenue remnepatypsl — 70 °C. Marepuan — Msrkasi CTajib.
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Puc. 23. 3asucumocmu pacuemusix napamempos om 2eoMempuyecKo2o
nokazameins 0Jisl YUIUHOPUYECKUX DNIEKMPOMACHUMOS C 6HEUIHUM NPUMALUBAEMBIM
OUCKOBBIM AKOpEM

MaxkcumanpHasi yciioBHas moisiesHas pabora 11,5 krc - cM. Pexum pabotsr — mpo-
nosxkutenbHblil. [IpeBbienne temneparypsl — 70 °C. MaTtepuan — Msarkast crajb.
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4. 3nauenusa korgppuuyuenma evinyuusanus u pacceanus [18, C.270—
272].

Kosdpunuent BeimyuynBanusd o, =D,/ D, =~ (D5, Drop — MarHUTHBIA

TOp
MOTOK B BO3AYIIHOM 3a30p€ M TOPIIE MOJIIOCA HJIEKTPOMArHUTa) MOKET OBITh
OIIpeJIeNIEH, €CJIM M3BECTHBl I€OMETPUYECKHE pa3Mephl JaeTaiel, o0pasyro-
mux pabounii BO3MyIIHBIN 3a30p. B mpeaBapurensHoM pacuere ko3 duiu-
CHT BBIIIyYUBaHHs [IPUHUMAETCS OPUECHTUPOBOYHO G =1-1,8.

[Tpu M3BECTHBIX BETUYMHAX BO3IYITHOTO 3a30pa M AUAMETpa CepICUHH-
Ka (WM pa3Mepa CTOPOHBI TOJFOCA) KOI(POUIIMEHT BBIMTYYHUBAHUS MOXKET
OBITH YTOUHEH I10 pUC. 24.

Lg

Tgr o
17

| I
jIN
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11

| S S—

—
S 7AR
/
/
s

I 23 4 4§ 6 7

Puc. 24. 3asucumocmu cpednux 3nauenutl Kosghguyuenma avinyuusanus
om omHOuleHUs OUamMempa Ui CMopoHvl NPAMOY20JIbHO2O CeYeHUsl CePOeHHUKA
K geuduHe paboue2o 8030YUIHO20 3A30PA:
1 — yununopuueckuil cepoeyHux u 6eCKOHeyHas NI0CKOCHb AKOps, 2 — NJIOCKULL 6HeUHUL
npUMsALUBAEMbIIL NPAMOX00080U AKOPb U NPAMOY2ObHbI CepOeUHUK,; 3 — NPAMOY2O0/IbHble
AKOPb U CEPOSUHUK, 4 — YuruHopudeckue niocKue AKopb U cepoedHuUK

KosdunueHT paccesHus 6, Kaxka0i 4aCTU MarHUTHOM LienH (OTHOILIE-
HHE MAaKCUMAJIBHOTO WJIM CPEJHEr0 MOTOKA YAaCTH LIENU K MOTOKY B BO3IylI-
HOM 3a30p€) MOXKET ObITh OTPE/EICH, €CITU N3BECTHHl MAarHUTHBIC TTPOBOIN-
MOCTH pabO4MX BO3YIIHBIX 3230POB U IyTEH MOTOKOB PACCESHUS.

96



B npeaBaputTenbHbIX pacueTax KO3IPQPUIMEHT paccesiHUs MPUHUMAETCS
OPUEHTUPOBOYHO, UCXOJIS U3 CIEAYIOIINX COOOPAKEHHA.

[Ipu mpUTAHYTOM SIKOpE MOTOK PACCESIHUS MaJl, TOATOMY KO3 (ULIUEHT
paccesiHus 030K K 1.

[Tpu oTnyiieHHOM sikope KOA(pUIMEHT paccesHUs 3aBUCUT OT BEJTUYH-
HBI pab0Yero BO3AYIIHOTO 3a30pa M OT MAarHUTHOM MPOBOJUMOCTU MOTOKOB
paccestausi. OH u3MeHnsiercs B npenenax ot 1,1 1o 4 u Gonblie.

5. Ilocne onpeneneHuss MO M3BECTHOM MEXAaHWYECKOW XapaKTEPUCTHKE
KPUTUYECKON BEJIMYMHBI CHJIBI M 3a30pa (10 MaKCHMaJIbHOMY 3HA4YE€HHIO
IPOU3BEJICHUS] CUJIbl Ha BEJIIMYMHY BO3IYIIHOTO 3a30pa), pacCUMTHIBAIOTCSA
paszmepsl cepoeynuKa — TUIOMAb TOpUA CEPACYHHMKA Syo, MM IOJKOCHOTO
HAaKOHEYHUKA Sy, muaMeTp d (IU1sl KpyTIoTo CepACYHUKA) UITH Pa3Mephl CTO-
POH a u b (11 MPSIMOYTOJIBHOTO CEPACYHHUKA).

PacueTHas cuna mpuHUMAETCs PaBHOM KpUTHYECKOU Uit OM ¢ ogHUM
BO3YIIHBIM 3a30POM, paBHOW Y, miist OM ¢ AByMSs 3a30paMu | T. II.

Ecnu kpuTHYECKUH 3a30p pAaBEH HAYAJIBHOMY, pacyeT MPOU3BOJIUTCSA
JUISL OTIIYIEHHOI'O COCTOSIHMS. ECiau KpUTUYECKUH 3a30p COOTBETCTBYET MO-
MEHTY KaCaHHs KOHTAKTOB, TO pacyeT BEAETCS ISl IPUTSAHYTOTO COCTOSIHUS.

151 s1eKkmpomacHumos8 noCmMoAHHO20 MOKA UCIIONb3YIOTCS BBIPAKECHUS

0K B S
F- > Tgp _ 2;,“ <2 =39,8-10"B; S, H;
0~ top 0

F 2.

S — M
P 39,8-10°B2
JJIA 00H0¢a3Hblx INEKNMPOMACHUMOB NEPEMEHHO20 MOKA
F
S’rop = Z 2 9 2.
19,9-10*B

max Top

9M9

Jluamemp cepoeunuxa nipyu OTCYTCTBUM MOJTIOCHOTO HAKOHEYHUKA

L[4
L

I[I/IaMeTp CCpI[@‘—IHI/IKa HpH HAJIMYUU ITOJTFOCHOT'O HAKOHCUYHUKA
c. B S

S —_ BILOT —NH.OT ~ IIH
c

B

Cmax oT

b

d= % a ja-11-15.
T

Pazmepuvl npamoyeonvhozo cepoeunuxa

STO
a=—2: bla=1-2.
kb

C
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[To ycinoBusaM pa3MenieHus: KOpOTKO3aMKHYTOTO BUTKA OTHOILIEHHE CTO-
poH b/a=0,8-0,9.

Koaddumment 3amomHeHus cedeHus TakeTa CTalbl0, YYWUTHIBAIOIIAN
W30JISIIMOHHBIC CJIOU IUIACTHH CTAJIM, COCTABIIACT JJIs JIMCTOB ToauHOM 0,35
1 0,5 MM cootBeTcTBeHHO: k£, =0,9 1 0,95.

6. Pazmepvl KamywiKu 3aBUCAT OT BEJIMYMHBI HAMArHUYMBAIOIIECH CH-

JIbl, HEOOXOAMMOM AJisi CpadaThIBAHUS FIEKTPOMArHUTA.
[Monuas MJIC cpabatbiBaHust IpU MOCTOSSHHOM TOKE

F=(1,2-1,6)F, =(1,2-1,6)- B; -0
Ko

b

Ceuenue 0OMOMKU NOCMOSAHHO20 MOKA
kmaxF

So6 - Zo6ho6 - k k ]k .
min""/J 7300

[Tomunas MJIC cpabatbiBaHust Ipy IEPEMEHHOM TOKE
0, B 69,

F _ TOp max oT oT + TOp MaxoT

22 MKy
/ G, — 3Ha4eHUE MHAYKLUUH B TOPLE CEPIEUYHUKA IPH

9
rne BTOpInaXOT = BES max oT
OTHYH_IGHHOM COCTOAHUMU, SOT, 6np — BOSI[YHIHBIe BaBOpBI HpI/I OTHYH_ICHHOM
nu HpI/ITﬂHYTOM COCTOSHHNUA HKOpﬂ COOTBECTCTBCHHO.
CelteHue 05M0m1<u nepeMeHHoeo moka
S _ kmaxF
06 . .
kmin k] ki ] k306

Koadppunuent £k =U__ /U, B Hauboiee pacIpOCTPaHEHHBIX CIIyYa-
ax k. =1,05, koopdumment £, =U . /U, =0,6-0,9.

KoadduimenT neperpy3ku o TOKY YUUTHIBAET PEKUM (KPATKOBPEMEH-
HBII, MOBTOPHO-KPATKOBPEMEHHBIN). [l IIuTensHoro pexuma Ko3Qppuim-
eHr neperpysku k, =1. Koadpduuuent toxa k,=F/F__ =4—-15 (3nech

pUT.
Frpwr — MJIC 11py IpUTAHYTOM AKODE).

[110THOCTH TOKA j IPU MPOAOIKUTEIBHOM PEXUME padOThl OOBIUYHO CO-
cTaBiser 2...4 A/KB.MM.

Koaddurment 3anonHenuss oOMOTKU k, o =k k, k. 3aBACHT OT K03(-

¢bunuenta dopmbl, kod3PuleHTa HEPABHOMEPHOCTH HAMOTKH (YKJIAJIKH)
1 ko3 durmenTa usomsimu nposoxa k,, =d’ /d’, (d, d,, — nuameTp roiaoro
Y U30JIMPOBAHHOTO NIPOBO/IA COOTBETCTBEHHO).

Koaddurment dopmbl nposona k, =1 (IpsSMOYronbHbI [POBOL),

k, =0,785 (Kpyriblid POBOX).
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KoaddpurmenT HepaBHOMEPHOCTH HAMOTKH (YKnaaku) k, =1 (mpsmo-
YTOJBHBIA TMPOBOJ), kiep =0,8...0,9 (KpyrJiblid MPOBOJI, Majbli HUAMETP),
ke =0,9...0,95 (xpyrusiit mpoBox, auametp Oossure 0,3 Mm).

OtHowmeHne cTopoH OOMOTKH [ / h, B PallMOHAILHO CIPOEKTUPOBAH-

HBIX 2JIEKTPOMAarHUTax cocTaBisieT oT 3 10 8 (B 27€KTPOMAarHuTax IMOCTOSH-
HOT'O TOKa) B 3aBUCUMOCTH OT KOHCTPYKLHH U OT 2 10 4 B 3aBUCUMOCTHU OT
CHJIBI M X012 (B JIEKTPOMArHUTaX IEPEMEHHOIO TOKA).

AHanmu3 CymecTBYIOIUX KOHCTPYKLUH 3JIEKTPOMAarHUTOB I1OKAa3bIBAET,
4TO MO>KHO IPUHUMATh CIEAYIOIINE 3HaueHus [/ h .

J7sl 5JIEKTPOMArHUTOB IOCTOSHHOIO TOKA: C BHEIIHMM Ka4aroIUMCs
AKOpeM 6—7 JJI MaNbIX 3JIEKTPOMATHUTOB, 4—5 — JIs OOJIBIINX; C BHEIIHUM
IPSAMOXOJIOBBIM AKOPEM 7—8 JIsl MaJIbIX JIEKTPOMAarHuToB, 5—6 — I 60Jb-
IIMX; C BTSKHBIM SKOpEM 3—5 11 KOPOTKOXOJOBBIX 3JICKTPOMArHUTOB,
6—8 — JUIST JIIMHHOXOJOBBIX.

Taxoxe 3nauenue [/ h MOXHO NPUHATH IO T€OMETPUYECKOMY IIOKa-

3atento (puc. 21-23).
JI7s1 271€KTPOMArHUTOB NIEPEMEHHOIO TOKA MOYKHO IPHHATH CIEAYIOLIHIE
3Ha4eHus [/ h: IpU OTHOCUTEIBHO MAJIOM XOJ€ U OoiblIol cuie 2-2,5,

IIPU OTHOCUTENBHO OOJBIIOM X0/1€ U MaJoi cuse 3—4.

Jlsis yMEHbIIIEHUSI BUOpAIIUU SIKOPS B 3JIEKTPOMArHUTax MEPEMEHHOTO
TOKa MPUMEHSIOTCS KOPOTKO3aMKHYThI€ BUTKM Ha montoce. ONTUMalbHbIC
YCIIOBHSI IOCTUTAOTCS MPU COOTHOIIEHUH IUIOIAAECH OXBAYEHHON M HE OX-
Ba4eHHOH S, BUTKOM S, / (S, +5,) = 0,75-0,8.

7. Tlocne onpeneneHusi OCHOBHBIX pa3MEpOB JIEKTPOMAarHuTa paspada-
ThiBaeTcs ero acku3 [18, C.284-291] u npoBoAUTCS MOBEPOYHBIA pacyer,
BKJIIOUYAIOIIUI pacyeT MarHUTHOM 1eTH U KaTyIIKH 3JIEKTPOMarHura.

B 3akioueHmne cTposTcs XapakTepUCTUKa IPOTUBOICHCTBYIOIINX CUJI U
TsroBasi. VX comoctaBieHHe MO3BOJISET CENATh 3aKJIIOUEHHE O paboTOCIIO-
COOHOCTH AJIEKTPOMArHuTa.

3.4.10. NMpumepbl pacyeTa 3/1IeKTPOMArHMToB

IMpumep Ne 1

PaccunTaTh pazMepsbl 2IEKTpOMAarHuTa KOHTAKTOPa NOCTOSIHHOTO TOKA.

Hcxoonvimu oanHvimMu 1J11 IPOCKTUPOBAHUS 3JIEKTPOMArHUTHOTO YCT-
pOMCTBa SBISAIOTCS: HOMUHAIBHBIA TOK — 400 A, HOMMHAJIIBHOE HaMpsKe-
Hue — 440 B, yucno Briroyenuii B yac — 1200, a Takke psij mapameTpoB dJie-
MEHTOB KOHCTPYKIIMM KOHTAaKTOpa, PACCUYMTAHHBIX Ha MPEIIECTBYIOIMINX
ATarnax MpoeKTUPOBAHHS.
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1. B kadecTtBe mpumepa BhIOpaHA YaCTO BCTPEUAIOMIASICS KOHCTPYKITUS
AJIEKTPOMAarHuTa MOCTOSIHHOTO TOKa (puc. 25).

Ha puc. 25 mnpuBeneHbl KOHCTPYKTHMBHAsT M KHHEMaTHYeCKash cxema
BO BKJIIOUEHHOM COCTOSIHUM KOHTaKTOpA.

Skopp 11 >7M€KTpOMarHuTa MOXET MEPEMENIaThCS OTHOCUTEIBHO OCH
BpamieHust O moJi IeUCTBUEM JIMOO 3JIEKTPOMArHUTHOU CHIIBI F,,, THOO CHIIBI
Fyn BO3BpaTHOU NIpYyXUHBI /5 U culibl F; KOHTaKTHOW npyxuHbl 9. Kpome
ATOTO, KOHTAKTOAEPKATENIb / C MOABMKHBIM KOHTAKTOM 5 MMEET BO3MOXK-
HOCTb BpalleHus Ha rpusme /), 4To mO3BOJISIET CO30aTh ycuiue Iy, Ha TJaB-
HBIX KOHTaKTax 2 U 5 NpH NpoBaJie KOHTAKTOB.

DneKTpOMarHuTHasl Cuja MPUJIOKEHA Ha Iiede /,,, CUjla KOHTaAaKTHOTO
HaxxaTusi — Ha mieve ;. Kpome storo, cune F,, IpOTUBOJEHUCTBYIOT CUJia
BO3BPATHOU MPYKUHBI F; HA TJI€YE /5. JleMCTBUEM CUIT TSXKECTH U TPOUYUMU
cuiamMu (MOMEHTaMH) MOYKHO TIPpEeHEOpEeYb.

[Ipu oTHOCUTENBHO HEOOJBIIOM pabodyeM 3a30pe AIEKTPOMArHWTa
0 =10...12 MM U1 IOJTy4€HHsI paCTBOPA IMIABHBIX KOHTAKTOB, JOCTATOYHOTO
JUISL HAJIe)KHOTO TalllEHUsI 3JEKTPUYECKON YT, NMPUHUMAETCS OTHOIICHUE
wied [ /1 =1-1,9.

— — — — —

y » Frn
ry > Fpn
IK” O = Omin

Ien

Y ¥
F <40

oy
¥ > o

Puc. 25. Koncmpykmuenas u Kunemamuueckas cxema
INEKMPOMASHUMHO-NPYHCUHHOSO MEXAHUZMA KOHMAKMopa
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J171s1 BOBMOKHOCTH COTJIACOBAHUS JBIKYIIUX U MPOTUBOJAEHCTBYIOIIUX
CWJI TIPU BKJIFOUCHUH KOHTAKTOPA CHJIBI BCEX MPYKUH HEOOXOIUMO TTPUBECTH
K pabodeMy 3a30py O B MECTE MPHIJIOKEHUS FJICKTPOMArHUTHON CHJIBI TIO OCH
CUMMETPHUM CEPACUYHHMKA d3JEKTpoMarHuta. IIpu 3TOM NpHUBEIEHHBIEC CHUJIBI
1 MOMEHTBI CHJI TIO CBOEMY JIEUCTBHIO JOJKHBI OBITh SKBUBAJICHTHBI JIEHCT-
BUIO JIBMKYLIMX CHJI U MOMEHTOB. BennumHa npuBeieHHOM cWiibl F' ompe-
JesieTcs U3 YCJIOBHS paBEHCTBA €€ padOThl HAa BO3MOXXHOM IE€pPEMEIICHUH
TOYKU MPUIIOKEHHUS pabOTe ACHUCTBUTEIBHOM CHIIBI (MM MOMEHTA).

B 1ByX3BE€HHOM phIYaKHO-IIIAPHUPHOM MEXaHU3Me JIt00as cuiia, 1eucT-
BYIOIIIAs HA TIeYe /, MOKET OBITh MPUBEICHA K TOUKE MPHIIOKEHUSI IIEKTPO-
MarHuTHOM Cuibl F,,, pacmoJIO)KeHHOW Ha Tiiedye /,, Ha OCHOBaHUU 3aBHCH-

Moctu F' = F-(l/laM).

Paccuntaem nmpuBeIeHHBIC CUIIBI I PACCMAaTPUBAEMOTO MIPUMEPA.
3HaueHue CHJIbI HAYAIBHOTO C)KaTHs KOHTaKTHBIX MPYKHH BCEX TOJIO-
COB p, IPUBEJICHHOE K pabodemMy 3a30py

F'=F"-p-(l,/1,)=664119=126 H,
rae p =1 — 4ucno momocoB KOHTakTopa, F.' = 66,4 H — cuna HavanbHOIroO
KOHTAKTHOTO Ha)katus (ompeneneHa B paspene 3.4.4), [ /[ =1,9 — oTtHO-

HIeHHE 1ieY (BhIOpaHO B COOTBETCTBUU C PEKOMEHAAIMSIMHU ).
[IpuBeneHHas cujaa KOHEYHOIO HaXKaTUsl KOHTAKTHOW MPY>KUHbI

FX=F'p-(l,/1,)=132,83-1-1,9=252,3 H,
r7le Cula KOHEYHOIO KOHTAakTHOro Haxkatus F=132,83 H (ompenenena

B paznene 3.4.4).
Cua KOHEYHOTO C)KaTHs BO3BPATHOM MPY>KUHBI
F'*=k -F'*=0,5-252,3=126 H,
rae k, =0,3...0,5 — pacyeTHbII KO3)PUIUEHT BO3BPATHOMN NPYKUHBI.

Cuiia Ha4aJIbHOTO CKATHUsl BO3BPATHOM NIPYKUHBI
F''=k -F'"=0,5-126=63 H.

[Ipu nosiHOM X0/1€ U MPOBaJE IJIABHOTO KOHTaKTa J (puc. 25) U3 0OJHOTrO
KpaliHEero MOJIOKEHUs (KOHTAKThl 2 U 5 Pa30OMKHYThI) BO BTOpPOE KpaiHee
noJio’keHre (KOHTAaKThl 2 W 5 3aMKHYThI) paboumii 3a30p 3JIEKTPOMAarHuTa
U3MEHSETCS B IIPEAEIax OT MAKCUMAJIBHOTO 10 MUHUMAJIbHOTO 3HAYECHUS.

MakcumanbHblid pabounii 3a30p JTOJKEH UMETh MUHMMAJIbHO BO3MOX-
HYIO0 JUIUHY ISl 00eCrieYeHHs] paCUE€THOTO 3HAUEHHUS MPOBajia KOHTAKTOB, YTO
MOJIOKUTENBHO CKa3bIBA€TCA HA YMEHBIIEHUU radapuTOB, MOUTHOCTH, pabo-
4yeil TeMIepaTypbl 3J€KTPOMArHuTa, MOo3BOJISIET UCKIIOYUTh BUOpaluio (ape-
0€e3r) IJIaBHBIX KOHTAKTOB MPU BKIIOUYEHUH U TEM CAMBIM YBEJIMYUTH PECYPC
paboOTBl KOHTAaKTOpa. MakCcUMallbHOE 3Ha4eHHE paboyero 3a3opa dJIEKTPO-
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MarHura He JO/DKHO ObITh Oombire (10...12 mm). B mpoTuBHOM citydae HEOO-
XOIUMO MU3MEHUTH COOTHOLIECHUE Iuied / /[ WM NPUMEHUTH UHYK0 KOHCT-

PYKTUBHYIO CXEMY AJIEKTPOMArHUTHO-NIPY>KUHHOTO MEXaHU3Ma KOHTAKTOPa.
MakcuMalbHbIN pabounii 3a30p

S = (L /1) 6 =0,526-23=12 mm,
rne 6=/ +c, =20+3=23 mm, [ =20 MM — pacTBOp KOHTaKkTOB (Ompeze-
neH B paszene 3.4.5), 6, — IPOBaJl KOHTAaKTOB OIPEAENIAETCS Ha OCHOBE pe-

KoMeHaarui (mpu Tokax ot 25 1o 400 A o, =1...3 MM) WK TIO MPOTOTHUITY,
[/l =0,526 —BenuuuHa, oOpaTHAs NPUHATOMY 3HadyeHuto [ /[ =1,9.

BenuuuHna 3a30pa, COOTBETCTBYIOIIAs MOMEHTY KacaHUs IJIaBHBIX KOH-
TaKTOB MPU JBHKEHUU SIKOPSI OT PA3OMKHYTOTO JIO 3aMKHYTOT'O IMOJIOKEHUS
AKOps

8 =(L,/1,) 0,=0,526-3=1,58 mMm.

JIns UCKIIOYEHUs 3alUNaHus SIKOpS K MOJIOCHOMY HAKOHEYHUKY
3a CYET OCTATOYHOW HAMAarHMYEHHOCTH MUHUMAJBHBIM 33a30p MOJKEH OBITh
OTJIMYEH OT HyJIsl. Y OOJBIIUX AIEKTPOMAarHUTOB MpelycMaTpUBaETCs ITU(T
WY TUIacTUHA oTiimnanus pasmepoMm ot 0,1 mo 0,4 MM, KOTOphIE U Ompee-
JSIFOT BEJIMYMHY KOHEYHOT'O BO3AYIIHOTO 3a30pa.

PesynbpTupyromas XapakTepucTUKa MPOTUBOACHCTBYIOUIUX CHII Tpei-
CTaBJsieT cOO0M apu(PMETHUECKYIO CYMMY XapaKTepUCTUK MPUBEACHHBIX CHJI
BO3BpPaTHOM M KOHTAaKTHOM MPYXXHWH OT BEJIWYUHBI BO3JYIIHOTO 3a30pa
(puc. 26).

3HaYeHue CUJIbI BO3BPATHOM MPYKHUHBI MPHU 3a30p€, COOTBETCTBYIOIEM
MOMEHTY KacaHHUsl KOHTaKTOB, MOKHO OIPEACIIUTh M0 TpaduKy HIA PaCCUU-
TaTh 10 opMyIie

Fs = e —(FB;K _FB;H)Si: 126—(126— 63) 1,58
S 12

max

=117,7 H.

Pesynprupyromas cuna:
e IIPM HAYAJIBHOM 3a30ope O . =12 MM paBHa cuile BO3BPaTHOH IIPy-

KuHbl F{" =F!" =63 H;
e 1pu 3a3ope O, =1,58 MM
K =F"+F"=117,7+126=243,7 H;
e IIpU KOHEYHOM 3a3ope &, =0,4 MM
Kf=F"+F!"=126+252,3=378,3 H.
[To u3BecTHON MEXaHMYECKON XapaKTepUCTUKE MOXKET ObITh Onpesere-

Hbl KPUTUYCCKHUC BCIWMYMUHLI CUJIbI U 3a30pa (HO MaKCUMaJIbHOMY 3Ha4YCHHIO
IMPOU3BCACHM CHUJIbl HA BEIMYMHY BO3AYIIHOI'O 3a30pa).
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Jnsa  paccmarpuBaemoro mnpumepa FY"-d  =63-12=756 H - MM,
F™-8, =243,7-1,58=385 H - mm, F{*-8 =378,3-0,4=151,3 H - mm.

Paccunrannbie 3Ha4€HUSI MO3BOJISIIOT CIENIATh BBIBOJ, YTO KPUTHYECKAS
TOYKA COOTBETCTBYET HAYAJIbHOMY BO3yLIHOMY 3a30pYy.

HeF
max
f"SM

Fii

F=f()
oH | min

]
e | KP 1| Fom
| Faii | o

"
» ~ T 1
0omin Okp O max MM

Puc. 26. Tsacoeasn xapakmepucmuxa u Xapakxmepucmurka npomueo0eticmeyouux
CUJL, NPUBEOCHHBIX K pabouemy 8030YULHOMY 3A30DY
(Mexanuueckas Xxapakxmepucmuxa KOHmaKxmopa,)

2. Tak kKaKk KpUTUYECKHM 3a30p paBEH HAYAJIbHOMY, pacyeT MpPOU3BO-

JUTCSL 1Sl OTIYLEHHOI'O COCTOSIHUSI.
HeoOxomumoe TAroBoe ycuiamne 3JeKTpOMarHuTa

F, =kF, =(1,2-15)K"=13-63=82 H.

37 mp

3. KoHCTpYyKTUBHBIN (PaKTOp /ISl 2JIEKTPOMArHUTa MOCTOSTHHOTO TOKa

G= ‘/?_M = */1? =2,39 kI'"™/cMm.

4. Pa3mepsl cepAeyHUKA:
— CEYEHUE CEpJICYHUKA AIEKTPOMAarHuTa

Fo 82 =0,0032 wm’,

S = =
" 39,8-10°B2,  39,8-10*-0,8’

rae B, =B; mpu o, =1, B;=0,8— Tia— uHAYKIUS B BO3AYIIHOM 3a30pe

IIPU OTIIYLIEHHOM SIKOpE (IPUHATAa B COOTBETCTBUM C PEKOMEHIALMAMM IS
CUJIOBBIX 3JIEKTPOMAarHuTOB);
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— JAUaMCTpP CCpACUHUKA

4S .
d= |2 (200032 ) heag
m 3,14

5. Pa3Mepnl 0OMOTKH TIOCTOSIHHOT'O TOKA.
CeueHre OOMOTKHU:

k. F 1,05-10700,6

Soo =lighg = — = - =0,0089 n?,
kink, jkos  0,75-1-3-10°-0,56
rae
-3
F=(1,2-1,6)F,=(1,2-16)- 5,0 =1,4-L2107=107oo,6 A
Ho 4-3,14-10

: 2
— nonHast M/IC cpabGatbiBaHust TPy MOCTOSIHHOM TOKe, j =3 A/MM™ — IIOT-

HOCTh TOKa B OOMOTKE (IpUHSTA B COOTBETCTBUU C PEKOMEHJIALMSIMH),
KO3(QQULUHEHT Neperpy3ku Mo TOKy Ui AJUTEIbHOro pexuma k, =1. Koad-

(UUUEHTHI Koy, Kmin TPUHATHL B COOTBETCTBUU C PEKOMEHAAIUSIMHU.
Koaddunment 3anomnennss oOMOTKH
ko5 = kykepk,, =0,785-0,9-0,787=0,56
3aBUCUT OT Koddduimenta Gopmpl, kodphuiiieHTa HePaBHOMEPHOCTH Ha-
MOTKH (YKimaaku) U ko3 dunmenTa W30JISLIUH poBOIa
B a’_2 0,315
®dl o 0,355°
Bojia Mapku [19B-1 mo ta6a. 11.17).
[TpuHrMas OTHOLIEHUE CTOPOH OOMOTKH [ / h =4 onpenenum pasme-

=0,787 (d, d,; — nmameTp roJIoro U U30JUPOBAHHOIO MPO-

pbI OOMOTKHU:
e TOJIIMHA OOMOTKHA
s =S5 ! (Lg / ) =40,0089/ 4 = 0,047 u,
e JUIMHA OOMOTKHU
ls=S,/hs=0,0089/0,047=0,189 m.
[Tomy4yeHHBIC JaHHBIC KOPPEKTUPYIOTCS B TIPOIIECCE BHITIOJIHCHUS YCKH-
3a ¥ MIOBEPOYHOTO pacyueTa JICKTPOMAarHuTa.

IIpumep Ne 2

PaccuuTaTh pa3Mepsl 3J1€KTPOMAarHuTa MycKaTess IEPEMEHHOIO TOKa.

HcxoOnvimu oannvimu U1 TPOEKTUPOBAHMS 3JIEKTPOMArHUTHOIO YCT-
pOICTBA SBJISIOTCSA: HOMUHAJIBHBIA TOK — 10 A, HOMUHAIBHOE HANIPSKEHUE —
380 B, pexuM paboTbl — IPOIOTKUTENBHBII.

1. B xauectBe nmpumepa BbIOpaHa KOHCTPYKIUS JIEKTPOMAarHuTa mnepe-
MEHHOT0 TOKa, XapakTepHas 1y myckarens tuna [IME (puc. 27).
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KoHTaktHaa
NPY>KUHE

S BozepatHan
" h —_— —_— NpYKUHa

Z //%/ i //% ///A

Puc. 27. KOHCWIpyKWlM(?HCl}Z cxema INEKMmpomMacHUMHO2CO MEXAHUIMA
nepemerHoco nokKa

B cooTBeTcTBMM C IPOTOTUIIOM IIPUHUMAEM IIPOBAJ KOHTAKTOB G =3 MM,
pacTBOp KOHTAaKTOB X =/ =2,5 MM, CHJla HAYJIbHOIO KOHTAKTHOTO HaXa-

TS (CUJIa KOHTAKTHOM npyxuHsl) F =2 H (tabn. I1.6).

HauanbsHbiii pabounii 3a30p
5, =l +o,=2,5+3=5,5 mm,
CUJIa KOHEYHOT'0 KOHTAaKTHOTO HaXKaTus
F'=F*/0,5=2/0,5=4 H.

[TocTpoeHue XxapakTepUCTUKU NPOTUBOICUCTBYIOIIUX CUJI MPOU3BOIUT-
Csl aHAJIOTUYHO paccMOTpeHHOMY npumepy Ne 1.

Heo06xomumMo OTMETHTBH, YTO MHPH MPSMOXOJIOBOM 3JIEKTPOMATrHUTHOM
cUCTEME NpuBeAeHUe cull He Tpedyercs. Cuila TSKECTH MOJBUXKHBIX YacTel
(IKOpb U KOHTAKTHasl CUCTEMa) HE YUMUTHIBAIOTCS, TaK KakK ammapaT IpeaHa-
3HA4YeH JJIs1 pabOThl B TOPU3OHTAILHOM TOJIOKEHUU, CUJION TPEHUS BBUIY €€
MaJIOCTH MOXXHO TpeHeOpeub. [[poTHBONECHCTBYIONIMMH CUJIAMH SIBJISIIOTCS
CUJIBl KOHTAKTHBIX ¥ BO3BPATHBIX MPYKHUH.

Cunia BO3BpaTHBIX NPYKUH (Ha puc. 27 BTOpas BO3BpaTHasl MpyKUHA
HE MO0Ka3aHa) MpU OTHYIIEHHOM SKOpPE MPUHUMAETCSI PAaBHOM CHUJIE JaBJICHUS
Ha ynop. Y nenpHoe Hakatue Ha ynop npuaumaem 0,1 H/A.
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Cuna HayaNnbHOTO CKATHS BO3BPATHBIX IPYKUH
F,=F=01-1=0,1-10=1 H.
Cnia KOHEYHOTO CKaTHs BO3BPATHBIX MIPYKUH
Fr=15F'=15-1=1,5 H.

BIT =
3HaueHUE CHIIBI BO3BPATHBIX IIPYKHUH IIPU 3a30p€, COOTBCTCTBYIOUICM
MOMCHTY KaCaHUsI KOHTAKTOB

3

On=1,5-(1,5-1)==1,23 H.
5,5

L

H

PesynpTupylomas cuiaa npu HadaiabHOM 3a3ope O, . =5,5 MM paBHa
CuJIe BO3BpaTHBIX NpyxuH Fy =F =1 H, npu 3a3ope 6, =0, =3 MM —
K'=F +3F; =123+3-2=7,23 H, npu koneunom 3asope 8, =0,1 mm —
K =F +3F;=15+3-4=13,5 H (3nauenue Cuiibl KOHTAKTHOH IIPYKUHEI

YMHOXXEHO Ha TPHU, TaK KaK IIyCKATeJIb COAEPKUT TPU KOHTAKTHBIX MOCTHKA,
T.€. UMEET TPU IOJIOCA).

[To n3BECTHON MEXaHWYECKOM XapaKTEPUCTHKE MOXKET ObITh OIpesese-
Ha KpUTUYECKas BEJIMYMHA CWIbI M 3a30pa (II0 MaKCHMaJbHOMY 3HA4YE€HHIO
IPOM3BENICHUS CHJIbI Ha BEJIMUMHY BO3YIIHOTO 3a30pa).

Jns  paccMarpuBaemoro — mpumepa  Fy -6, =1-5,5=5,5 H - mm,
v +0,=7,23-3=21,69 H - mm, Fy -6, =13,5-0,1=1,35 H - mm.

PaccunTaHHble 3HaUEHMS MO3BOJISIOT CIENIATh BBIBOJI, YTO KPUTHYECKAs
TOYKAa COOTBETCTBYET MOMEHTY KacaHUs KOHTAKTOB. B aToM ciywyae npensa-
PUTENBHBIA pacyeT 3JIEKTPOMarHuTa NepeMeHHOro ToKa Ie1ecoo0pa3Ho Ha-
YUHATh NPU OPUTSIHYTOM sikope. IIpu 3ToM cHayana paccuMThIBaeTCA KOPOT-
KO3aMKHYTBIA BUTOK. Pacuer KOpOTKO3aMKHYTOTrO BHTKa IO3BOJIAET
IIPOBEPUTDH BBIMOJIHEHUE OTCYTCTBHS BUOpAIMU SKOPS B MPUTSIHYTOM I0JIO-
KEHUU.

[Tocne 3TOro peKOMEHAYEeTCsl IPOBECTU PACUET MO YCIOBUIO IPEBBILIE-
HUS CPEIHET0 3HAYEHUS AJEKTPOMArHUTHOM CHIIbI HaJ NMPOTHBOACHCTBYIO-
e pH BCeX MOJIOKEHUAX SKOPS, U OKOHYATENIbHO OCTAHOBUTHCS HA OOJIb-
[IEM CEYEHHH W3 IBYX HaWJCHHBIX.

2. Ilpu nputsHyTOM siIKOpe BUOpaiusi OyleT OTCYyTCTBOBATb, €CIM MH-
HUMAaJTbHAS JICKTPOMATrHUTHAS CHJIa OOJIBIIIE MPOTHBOACHUCTBYOIICH.

OnextpoMarautHas cuia B III-00pa3HBIX 3NEKTpOMAarHuTax AEITUTCS
Ha Tpu vactu: F, =0,5-k,F,  Mnd neHTpanpHoro 3azopau F, =0,25-k F

37 1p
JUIsl KpallHUX 3a30pOB (TIOTOK, MPOXOJSIIHMI Yepe3 LEeHTPabHbINA 3a30p Je-
JIUTCS HA JIBE YaCTH).

MuHuManbHas SJIEKTPOMArHUTHAS CUja MPU MPUTSHYTOM SIKOPE IS
AJEKTPOMArHuTa ¢ IByMs KOPOTKO3aMKHYTHIMU BUTKAMHU
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=0,5-k,F, =0,5-(1,2-1,5)F¢ =0,5-1,3-13,5=8,8 H.

3an2 37 mp

CedeHue TOJIIOCOB C KOPOTKO3aMKHYTBIMHU BUTKaMHU U3 YCIIOBUA OTCYT-

CTBUS BHUOpallUM SKOPS TMPU TMPUTSHYTOM TOJIOKEHUU OIpeaeseTcs
o hopmyiie

¢ _ LlFue _ LI-8S8

P 104 B’ 104 1,17

maxrtop

=0,0008 M°.

MakcumanpHass MHIYKOUSA TIPH IPUTAHYTOM SIKOPE B COOTBETCTBUHU
¢ pekomennauusamu (pagen 3.4.9) B =11 T.

Ceuenne cpennero crepxus S, =0,0008 M.

3. Pazmep CTOpOHBI KBAaJApPaTHOrO TMOJKOCA JUISI CPEOHEr0 CTEPIKHA
[11-00pa3HOro >J€KTpOMarHuTa M3 YCIOBUS MPEBBILICHUS CPEIHEro 3Haue-
HUS BJIEKTPOMArHUTHOM CHJIbI HAJ MPOTUBOAECHUCTBYIOIIEN NIPU KPUTUUECKUX
3HAUYEHUSX CUJIBI U 3a30pa MOKHO OMNPENEHUTh MO QopMyie (3ieKTpomar-
HUTHAs CWJIa JJIsl CPEJHETO CTEPKHS B MOMEHT KaCaHUsl KOHTAKTOB

Fy =0,5k,-F, =0,5-(1,3-15)- 5 =0,5-1,3-7,23=4,7 H.
a=1,38-10"3/F* =1,38-107%/4,7 = 0,019 ™.

Ceuenne cpennero crepxus S, . =a’ =0,019° =0,00036 w’.

B panpHelmux pacderax HCHOJb3yeM OOJblliee 3HAYEHHE IUIONIaan
2
cepaeunuka S, =0,0008 M".

TOpCp
4. Pa3mepbl MpsSMOYTOJIBLHOTO CepACYHUKA (10 YCIOBHSAM pa3MEICHUS
KOPOTKO3aMKHYTOTO BUTKa OTHOIIeHHE cTOpoH b/ a=0,8—-0,9)

0,0008 0,031 u,
b/a 0,9-0,9

b/a =0,031-0,9=0,028 M.
5. IlonHas MI[C Cpa6aTBIBaHI/I$I IpH IEPEMEHHOM TOKE

B
o To:ln:m (SOT ‘o, '5np)=

4
=O’—7_7-(2-5,5-103 +2-1,3-O,1-10’3)= 6634,1 A,
4-3,14-10
_ BBmaXOT _ 0’8 — 4
e B, maor = s "L03 =0,74 T — 3HayeHHe MHAYKIUHU B TOPLE Cep-

BIT

JI€YHMKA TPHU OTITYLIEHHOM sIKOpe, Ko3(hGUIMEHT BbllyunBaHus o, =1,08
1o puc. 24 pu a /6, =31/5,5=5,63 u kospduurente paccesust ¢, =1,3.
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B ¢gopmyne BennunHa BO3AYIIHOTO 3a30pa YMHOXKEHA Ha J[Ba, TaK Kak
[II-o6pa3Hast 3JIeKTPOMarHUTHasE CUCTEMa KBUBAJIEHTHA 3JIEKTPOMArHUTHOM
CUCTEME C ABYMs paboYMMH 3a30paMHu.

Ceuennie 0OMOTKH MIEPEMEHHOTO TOKA
k_ F _ 1,05-6634,1

. 6
kk jk. 0,8-1-8-3-10°-0,5
Koadppunuent £ =1,05, xoabpduuuent k. =0,8, xo3pdunueHT ne-

=0,000725 M.

S06 = k

min

perpyskd o TOKY JUld JJIMTEIBHOIO pexumMa k, =1, koappuumeHT TOKa
. 2

k,=F/F,, =8, WIOTHOCTh TOKa j=3 A/MM", KO3(YHUIMEHT 3aMOIHEHHS

obmortku k, . =0,5.

JI7s1 271eKTPOMAarHUTOB MEPEMEHHOTO TOKAa OTHOLIEHHE CTOPOH OOMOTKH
BeIOMpaercs [, / h, =3, npu 3TOM:

e TOJIIMHA OOMOTKHU
hs =[Sy 1 (s /1) =-/0,000725/3 = 0,0155 m,
e JUIMHA OOMOTKHU
l=S/hs=0,000725/0,0155=0,04 M.
B 3akmrouenue pazpabateiBaeTcs 3cku3 snekrpomarHuta [18, C. 284—

291] u npoBoauTCa MOBEepOUHbIA pacyeT. [Ipu 3TOM KOppEeKTUPYIOTCS AaH-
HBIE TIPEABAPUTEIHLHOIO pacyera.

108



10.

1.

12.

13.

CMUCOK JIUTEPATYPbI

byns B.K. OcnoBbl Teopumn snexktpuueckux anmapatoB/ B.K. Byns
u 1p.; nox pexd. I'.B. byrkesuua. — M.: Beicu. mik., 1970. — 599 c.
bytkeBuu I'.B 3amayHuk 1mo 3ieKTpUYECKUM arapaTtam: yded. Mmoco-
oue / bytkesuu I'.B, Jlertspp B.I'., CiuBunckas A.I'. — 2-e u3z., nepe-
pab. u gomn. — M.: Beicmas mikosna, 1987. — 232 c.

Butten6epr M.U. Pacuer anexTpomMarHuTHbBIX pene.— JI.: DHeprus,
1975.—413 c.

I'opnon A.B. DnekrpomarHuthsl mnoctostHHOro toka/ A.B. Topnon,
A.T'. CnuBunckas. — M.: DHeprousaat, 1972. — 446 c.

I'paueB A.C. DnekTpruueckue annapaThl: PyKOBOJCTBO MO PEUICHUIO 3a-
Jad TMPOEKTUPOBAHUS BJIEKTPUUECKUX ammapatoB/ Map. roc. yH-T;
A.C. I'paues. — Momkap-Oia, 2009. — 111 c.

Enxun B.J[. Dnexrpuyeckue ammapatsl / B.JI. Enxun, T.B. Enkuna. —
Munck : Quzaiin-11PO, 2003. — 76 c.

Kykosa I'.A. KypcoBoe NpoeKTHpOBaHUE 10 HU3KOBOJIBTHBIM JJIEKTPU-
yeckuM anmaparam / I'.A. XKyxkosa, B.I1. XKykoB: yue0. mocobue — M.:
Beicm. k., 2006. — 160 c.

Kngitn P.Sl. Dnexkrpudeckue M 31E€KTPOHHBIE anmnapaThl: y4ueO. mocoOue.
Y. I: ®usnueckue sBICHUSA B 3eKkTpuueckux anmnapatax / Kmsaiin P.S. —
Tomck: N3n-Bo Tomckoro nonurexHudeckoro yHusepcutrera, 2000. —
97 c.

Konosanos, O.A. DiekTpruuecKue 1 3JIEKTPOHHBIC anmnaparsl: yueo. mo-
cooue / O.A. Konosano, A.B. Ilaranos. — KoMmcomoinbck-Ha-Amype,
2003. - 145 c.

JIutoBuenko B.B., UymoBatoB A.M. TAroeele 3neKTpUUYECKUE amnmapa-
Thl: MeToaudyeckne yKa3aHUs K BBIIIOJIHEHHIO KypCOBOIO IIPOEKTa
0 JUCHUIUIMHE «DIEKTPOOOOPYIOBAHUE SJEKTPOTOJBUKHOTO COCTa-
Ba», pasgen «Tsroeele snekTpuyeckue anmapartb». — M.: MUUT,
2003.-63 c.

JIrobunk M.A. OnTuManbHOE MPOSKTUPOBAHUE CHIIOBBIX AJIEKTpOMAr-
HUTHBIX MEXaHU3MOB. — M.: DHeprus, 1974. — 392 c.

JIrobunk M.A. Pacuer U mpoeKTUPOBAaHUE SIEKTPOMArHUTOB MOCTOSH-
HOro M mepeMeHHoro TokoB / M.A. JlroOuuk. — M.: ['ocaneprousnar,
1959. -223 c.

JIro6unk M.A. CuioBble 3JIEKTPOMAarHUThI anmapaToB U YCTPONCTB aB-
TOMATUKH MOCTOSSHHOTO Toka / M.A. JIroOuuk. — M.: Dueprus, 1968. —
150 c.

109



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hukutenko A.I'. ABTOMaTH3MpPOBaHHOE MPOEKTUPOBAHUE 3JIEKTpPHUE-
ckux annaparoB. — M.: Beicui.mkona, 1983. — 192 c.

OcHoBbl Teopuu 3iekTpuueckux ammapaTtoB / moxa pea. U.C. Taesa. —
M.: Beicm. mk., 1987. — 352 c.

[IpoektupoBanue anekTpuyeckux anmnaparoB / nmox pea. I'.H. Anekcan-
npoBa. — JI.: Daeproaromuzaart, 1985. — 449 c.

Poxkoga JI. J1., Ko3ynun B. C. DnexktpoobopyaoBaHre CTaHIIUNA U IO~
CTaHIMM: Y4eOHUK JJII TEXHUKYMOB. — M.: DHeproaTomusnaar, 1987.
Caxapos, I1.B. [IpoektupoBanue snexrpuueckux ammapatoB / I1.B. Ca-
xapoB. — M.: Oneprus, 1971. — 558 c.

CorckoB b.C. OcHOBBI pacuera U IMPOEKTUPOBAHUS DJIEKTPOMEXAHUYE-
CKHUX »3JIeMEeHTOB sJekTpuyeckux anmaparoB / b.C. CorckoB.— M.:
Oneprus, 1965. — 574 c.

Crynens @.A. PacyeT 1 KOHCTPYUPOBAHKE 3JIEKTPOMArHUTHBIX pele. —
M.: I'ocaneprousaar, 1950 — 332 c.

TaeB N.C. OcHoBbl Teopun snekrpudeckux ammaparoB / U.C. Taes. —
M.: Beicm. mk., 1987. — 351 c.

Taes U.C. DnekTpuueckue anmnaparsl ynpaBieHus. — M.: Beicul. mk.,
1984. — 247 c.

VYcarenko, C.T. Beimonnenune snekrpuyeckux cxem no ECK/ /
C.T. Ycarenko u ap. — M. : U3n-Bo Cranmapros, 1989. — 324 c.

®okoB K.M. Dnektpruueckue amnmapartbl: METOJ. MOCOOME K BBIMOJIHE-
HUIO KypcoBOro npoekra s cnenuaibHoctu 1004 / K. ®@okos. — Xa-
oaposck: JIBI'AIIC, 1995. —35 c.

YyHuxuH A.A. Dnextpuyeckue anmapatbl. OOmuUi Kypc: y4eOHUK s
By30B / UyHnuxun A.A. — 4-e uza., crep. — M.: Anbsiac, 2008. — 720 c.
[lexoBuoB B.II. cnpaBouHoe mnocoOue 1O 3IETPOOOOPYIOBAHUIO
u anerpocHadxkenuto / B.ILIexoros. — M.: ®OPYM: MHOPA-M,
2009. - 136 c.

OnekTpUyecKre anmapaTbl BBICOKOro HampsbkeHus /mox pea. I.H. Aunexk-
canaposa. — JI.: DHeproaromuszaar, 1989. — 343 c.

DnexTpuyecKue anmnapartbl: yueOHUK A By30B / nox pex. FO.K. Poza-
HOBA — 2-0€ W31., ucnp. u jgom. — M.: Udbopmanextpo. 2001. — 420 c.
DNeKTpUYECKUEe M AJIEKTPOHHBIE anmapaTbl: YYeOHHUK ISl BY30B / MO
pen. FO.K. Po3zanoBa. — M.: Dueproaromusaar, 1998. — 752 c.
Onextpomexannueckue ammapatsl aBromatuku / [lox pen. b.K.bymns
u ap. — M.: Berc. mk., 1988. —303 c.

DNeKTpOMEXaHUYECKUE ammapaThl: yUeOHHUK JIJIs CTy. BbICHI. y4eO. 3a-
Benenuii / E. I'. AkumoB u np.; noxa pea. A.I'.I'omxemno, FO.K. Po3zano-
Ba. — M.: M3naTenbckuii eHTp «Akagemusi», 2010. — 352 c.

110



32.

33.

34.

35.
36.

37.

I'OCT P 50030.4.1-2002 (M3K 60947-4-1-2000). Annapatypa pacmope-
JIeJIeHUs U yIpaBiieHus: Hu3koBosbTHas. Yacts 4-1. KontakTops! u myc-
KaTeau. DJIEKTPOMEXaHNUEeCKHE KOHTAKTOPhI U ITyCKaTelu.

I'OCT 11206-77 (2002). KOHTaKTOPBI 2JIEKTPOMATHUTHBIE HU3KOBOJIBT-
Hble. O0IIMe TEXHUYECKUE YCIOBHUS.

I'OCT P 51731-2001 (MOK 61095-92). KoHTakTOpbI 3JIEKTPOMEXAHU-
gecKue OBITOBOTO M aHAJIOTUYHOT'O HA3HAYCHHUSL.

I'OCT 14312-79. KoHTakTsl 31€KTpUUeCcKue. TEPMUHBI U OTIPEIEIICHHUS.
I'OCT 2491-82. Ilyckarenu 3l€KTPOMAarHUTHbIE HU3KOBOJIbTHBIE. O0-
M€ TEXHUYECKUE YCIOBHSI.

CTO TITVY 2.5.01-2011. Cuctema oOpa3zoBaTeIbHbIX CTaHIapTOB. Pabo-
Thl BBINYCKHBIC KBaTU(UKAINUOHHBIC, TMPOEKTHI W pabOTHI KypCOBBIC.
Crpykrypa u mpaswmia odopmienus / TIIY [DnexTponnslit pecypc] —
Tomck, 2011.— Pexum moctyma http://standard.tpu.ru/ standart.html,
CBOOOTHBI.

111



MPUNOMREHWNE |

®opMa THTYJBLHOIO JIHCTA KyPCOBOI0 NPOEKTA

MunnctepcTBO 00pa3oBanus U Hayku Poccutickoit Deaepannu
denepalibHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTE/IbHOE YUPESIKICHUE
BBICHICTO 06pa3OBaHI/I}I
«HALIMOHAJIbHBIN UCCJIEJOBATEJIBCKUN
TOMCKUH ITOJIMTEXHUYECKU YHUBEPCUTET»

HanmenoBanne nactutyTa ((pakymprera)
HanmeHoBaHue HanpaBieHUs (CIIEUATEHOCTH)
HanmenoBanue Beimmyckaronie kadeapsl (CTpOYHBIME OYKBaMH KpOME IIEPBON TIPOTIHCHOH )

Tema paboTs! (TPOMUCHBIMU OYKBaMH)
Kypcosoii mpoekt

O6o03HaueHue (P HATUYNH )

CryzeHnrt, rpynmna N.0. ®amunus
(moanucs)

PykoBogutens

(momKHOCTB, YUeHas CTETIeHb, 3BaHHUE) N.O.Oamumms

(mata) (moanucs)

Tomck — 20
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Oo0pa3zen 3aganus
MunucTepcTBo 00pa3oBaHusl U Hayku Poccuiickoii dpenepanuu
denepalibHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHUs
«HALIMOHAJIbHBIN UCCJIEJOBATEJILCKUI
TOMCKUI MOJIMTEXHUYECKNN YHUBEPCUTET»

OHepreTu4ecKuii HHCTUTYT
Kadenpa «DnexkrpomexaHnyeckrue KOMIUIEKCH M MaTepHAaIIbD)
YTBEPXIAIO
3aB. kadenpoit DKM
A.T'. I'apranees
« » 20 T

3agmanmne

CryneHnTy rpynmnsi

1. Tema npoexkTa MarHuTHBIN ITycKaTeNb IS MMyCKa aCHHXPOHHOTO JIBUTATEI

2. Cpok caauu 3aKOHYEHHOI0 MPOeKTa

3. HcxonHble JaHHBIE K POEKTY

Hom. MOIIHOCTE aCMHXPOHHOTO ABHraTels ¢ KOPOTKO3aMKHYTBIM poTopoM P, =21 kBr;
HoMm. Hampspkenue U =220/380 B; Hom. yacrora /=50 I'i; yncio a3 m; = 3; 4KCI0 IMOJIIOCOB
2p = 2; crenenb 3amuThl [P 44; pexxum paboThl — JUINTETBHBIH.

Kareropus npumenenns nyckarens — AC3.

4. ConepxxaHue NOSICHUTEIbHON 3aNIUCKH:

TUTynbHBIN JUCT.

3amaHue Ha IPOEKTUPOBAHUE.

ConeprxaHue.

Bgenenue.

Bri6op nporotuna.

Pacuer TokoBemyIIero KOHTypa.

Pacuer cuctems! nyroramieHus.

Pacuer MexaHnYeCcKOl XapaKTEPUCTHKH.

Pacuyer anekTpoMarHuTHOrO NPUBOJA.

3aKIIt04YeHue.

[lepeueHp HCTIONB30BAHHBIX HCTOYHUKOB.

[Ipunoxenus.

Crnenudukanus K cOOpOUHOMY YEePTEXY MarHUTHOTO ITyCKaTeIsl.

5. llepeyens rpadguyeckoro Marepuasa:

CO0pouHBIi YepTeXk MarHUTHOTO KOHTAKTOpA.

6. Ilepeyennb 00s13aTeIbHOrO rpagu4ecKOro MaTepyualia B MOSICHUTEIbHOM 3allUCKe:

OCKH3bl TOKOBEIYIETO KOHTYpa, AYTOraCUTEIbHON CHCTEMBI, JIEKTPOMAarHUTHOTO TPUBO-
1la, MEXaHWYeCcKas U TATOBbIE XapaKTePUCTUKH

7. laTa BbIAAYM 3a1aHUS

PykoBogureins npoekra (moamuce)
damvmnns, Umsa, OtdgecTBo

3amaHue K BBITOJHEHUIO TPUHSIT (moamwmck cTyneHTa)
®amumnms, Umsa, OtuecTBo
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MPUNONREHUNE II

Tab6auma I1.1

XapaKmepucmuKu PEIUCUMOB, COOMBENCMEYIOWUX DASHbBIM KAMeEcOPUAM NPUMEHEHUA KOHNMAKNOPOE8

PexxuMm peakux koMMyTranui

OTKIIIOUeHNEe

OW ‘MHOWJdE KBHHEOLOOL HUITU
UIIOY MLOOHIMON LHIUTU(DPEOo]

0,65

0,35

OIMHMXEAIIBH
AWonoged ANOHIIrEHUINOH X
WHUHOMIOHLO 9 QMHMXEAIIRH

1,1

1,1

KoL Awonoged
AWOHAI'BHUWOH M HUHOIIOHLO €
MOL UIINOAdULAWNOY

Bxirouenue

OW ‘MHOWJdE KBHHEOLOOL HUITU
UIION MLOOHIMONW LHIUTA(DPEo]

0,65

0,35

OlHXEdIIRH
AWonoged ANOHIIrEHUINOH X
UUHIIMIOHLO g ouHMNEdIRH

1,1

1,1

KoL Awonoged
AWOHII'BHUIWOH Y MMHOIIOHLO €
MOL UIIWIAdULAWNOY

10

PesxxuM HOpMaIbHBIX KOMMYTalUl

OTkiroueHne

O ‘UHOWAdd KRHHEOLIOL HUITU
UIION MLOOHIMON LHIUTU(DPEo]

0,95

0,65

OIMHMXEdIBH
AWonoged ANOHIIrEHUINOH X
WHMHOMIOHLO g QMHMXEAIIRH

0,17 0,35

KoL Awonoged
AWOHYITBHUWOH M UUHOIIOHLO €
MOL UIINOAdULAWNOY

2,5

1

Bxirouenue

OW ‘MHOWJdE KBHHEOLOOL HUITU
UIION MLOOHIMON LHIUTH(DPEo]

OlnHXEdIIRH
AWonoged AWOHIIrBHUINOH X
UUHIIIOHLO g ouHMNXEdIIRH

Ilepemennwiii mok

0,95

0,65

0,35

AWOHYI'BHUWOH M UMHOIIOHLO €
MOL UIINOAdULAWNO

1

2,5

OCHOBHOE TPUMEHEHUE

Has WK C1a00MHIYKTUBHAs Harpyska

pOTOpPOM, TOPMOKEHHE MPOTUBOTOKOM

3aMKHYTBIM poTOpoM. OTKIII0YeHHE

v

Bpamaroimuxcs 3JICKTPOABUTaTCIICHU

BUHOHOWHUAN BudoJarie)]

AC1 | DnexTpomnedn, CONpOTUBIIEHUSA. AKTUB-

AC2 |Tlyck snekTpoaBurateneu ¢ GpazHbM

AC3 |Ilyck anekTpoaBUraTenei ¢ KOpoTko-
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SII

Oxonuanue maon. I1.1

AC4

ITyck anekTpoaBuraTenei ¢ KOpoTko-
3aMKHYTBIM poTOpoM. OTKITIOUEHUE He-
MOJABUKHBIX WM MEJIEHHO Bpalllao-
LIMXCS AJIEKTPOJBUTATEIICH.
PeBepcupoBaHue 3J1eKTpoABUTATEIEH

0,35

0,35

10

1,1

0,35

8

1,1

0,35

Ilocmosnn

blll MOK

DC1

OnekTporneuu, conpoTusieHus. Heun-
JNYKTUBHAs WM c1a00 MHAYKTUBHAs Ha-
rpy3Ka

1

1

1

DC2

[Tyck anekTpoaBuraTene, OTKIIOYEHUE
BpALLAOIIUXCS AJIEKTPOIBUTATENEH

2,5

10

0,3

10

10

1,1

10

10

1,1

10

DC3

Ilyck anexTpoaBuraresiel, OTKIOYEHUE
HENOJIBHYKHBIX WJIM MEIJIEHHO Bpa-
LIAIOLIUXCS JIEKTPOABUTATEIIEH

2,5

10

2,5

10

10

1,1

10

10

1,1

10

Ipumeuanus:
1. Pexxumpbl, XapakTepu3ymOIHe MPUMEHEHHE KOHTAKTOPOB JUIsi KOMMYTAIIUU KOHJIGHCATOPOB W JIaMI C BOJb(PaMOBON

2. TlepeMeHHBII TOK BBIPAKEH JAEHCTBYIOIIUM 3HAUEHUEM CUMMETPUYHON COCTABIISAIOIIEH.
3. Homyck Ha k03 dumment mourHoctd +0,05; m1onmyck Ha TOCTOSHHYIO Bpemenu +15%.

HUTBIO HE HOPMUPYIOTCSI.
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Texuuueckue xXapakmepucmuKku KOHmaxknopoe

Tabawnma I1.2

Homunansubie OOMoOTKa Cogggzzm;oe H3HOCOCTONKOCTE Homyeru-
5 Masl 9acTo-
Tun Harps- Hanpsoke- | Mom- | o |0 | Mexa- | Kommy- | Ta cpaba- Hasnauenne
xkeHue, | Tok, A HHeE, HOCTb, HHUYe- | TAalUOH- | THIBAHWIA,
B B Bt HCHHUC | HCHHE | o ag Hast 1/4
Koumaxmopwer nocmosinno2o moka
KII1 220 20, 40, 75 110 20 0,1 0,04 — — 1200 Jnsa cxem apTromaruye-
KIT2 220 CKOTO YITPaBJICHUS
AJIEKTPOABUTATEIIIMHU
MIPUBOIOB OOMIETIPO-
KI17 660 2500 110, 220 180 10,2...0,3| 0,1 — — 240 MBIIIEHHBIX YCTAHO-
BOK
Jlis yrpaBieHus CUJIO-
BBIMH IICTISIMH T'e€HEpa-
KI1207 600 2500 110, 220 180 0,25 0,07 - - 240 TOPOB U 3JIEKTPOIBUTA-
TeJIE C TOKaMH J0
2500 A.
KIB600 | 220...600 | 16%25% 1 110,220 | 30-70 | 0.2 0,25 107 ~ [300...1200 | A1 TKEIBIX pEKIMOB
630 paboThl
Jlist yripaBieHus dJeK-
KMB621 220 50 48..220 | 220 - 0,05 - - - TPOMATHITHAIMH TIpH-
BOJIaMH BBEICOKOBOJIBT-
HBIX BBIKITIOYATENEH
JInst KpaHOBBIX YCTaHO-
KITZA100 220 25-250 | 110...440 35 — — 10 10° 1200 BOK U 3JIEKTPOTPAHC-
mopra




L11

Oxonuanue maon. I1.2

KOHmaKI’I’ZOpbl NnOCMOAHHO2O MOKda

Bubpo- u ygapocroii-
Kue, ISl KOMMYTAaIuu
nenei MoCTOSIHHOI'O

KH100- 25, 63, TOKA B CHCTEMAax aBTO-
500, mo 320 | 100,200, | 24...320 | 10...50 0,15 0,03 - 150000 | 1200, 600
KIY 400 MaTHUYECKOT0 yIpaBJe-
HUS SJIEKTPOTIPUBO/IA-
MH, BKJIIOYas
KopaOeJIbHbIC
40. 63 OO11ero Ha3HAYCHMS,
MK 440, 660 1 00’ 1 6,0 24...220 38 0,06 0,04 107 - 1200 AKCIIOPTHOE U TPOITH-
> YeCcKO€e HUCITOJTHEHHUS
Konmakmopwi nocmosinnozo u nepemennozo moxka
MKS5,
MK6 250...400
KM2000 220,380 | mo 600 1o 380 50 - - - - 600
KM3-0 | 220,380 | 40 | 127,220 | - _ _ 10° _ _ |C marHuTHBIM 327MMa-
HUEM
C nmHeBMaTHYECKOH
PIIK1 440, 500 10 1o 500 — — — 10’ — — MPUCTABKOU BBIACPIKKU

BpemeHH 110 60 ¢




8I1

Tab6anma I1.3

Texuuueckue XapakmepucmuKku KOHmdaxkniopoe nepemerHHoco moka

HaumenoBanue Honyctumas
Hucno .
Tum YacTOTa BKIFOYCHUM, Haznauenme
Hanpsixenue, B Tok, A IIOJIFOCOB 1/a
100. 160. 250 JIJTs1 TSOKETBIX PEKUMOB paboThl Ny = 10,
KT6000 380 u 660 400’630’100(’) 2,3,4u5 1200 Ixk=10kA, I, =77xAnput=0,2c,
’ ’ U,=127...380 B
KT700 380 u 660 100, 160 2,3,4u5 600 Nu= 10", Uy, = 127,220 u 380 B
KB/IK630 660 630 3 3800 BakyyMHBIH KOHTaKkTOp, Ny =2 - 10°
KTA121 <500 40 3 1200 —
Jliis yrpaBieHUs] aCHHXPOHHBIMH B TsDKe-
KTIIB600 <380 63, 100, 160 u ) 1200 JIBIX YCTIOBUSIX METAJUTYPrUYECKUX MPHUBO-
250 TI0B, TJie TPeOYIOTCS MOBBIMIEHHBIE Ny U N
U= 110 1 220 B (m1ocT. TOK)
—15.10°0 —
KTII6000 380 1 660 100, 160, 250, 2,314 1200 Ny=15 - 107, Uy, =24,48, 110 u 220 B
400 1 630 (mocT. TOK)
o KoHTakTOphl Ha MOBBIIEHHYIO YaCTOTY
K1000 <1600 400 (Ges oxnasenis BOROK); Toka ot 500 10 8000 'y, Uy, = 127, 220
800 (mpu oxnaxkaeHuu Bojoi u yacrote 800 I'x) 1380 B
Jjig mycka 1 OCTAaHOBKHM ACUHXPOHHBIX JIBH-
KTH <660 115...630 raresueil, BKIIOYEHNS U OTKIIFOUEHUS APYTUX
AJIEKTPOYCTAHOBOK
KMHn <660 9...32 OO1IEeTPOMBIIIITIEHHOTO TPUMEHEHUS
KM, KM <660 9...95 OO11enpOMBIIIUIEHHOTO TPUMEHEHHUS
10, 25, 60, 100,
KHT 200

Obo3nauenus: Uy, — HaNIpsSHKEHUE BTATHBAIOIIEH 0OMOTKH, Ny M1 Ny — MexaHW4YecKas 1 KOMMYTAIIMOHHAsI U3HOCOCTOMKOCTH;
L. . — TOK TEpPMHYECKOWU CTOUKOCTH.
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Texnuueckue xapakmepucmuku MacHumHslx nyCKamereiZ

Taomnuua [1.4

KommyTtanuonnas Mexanunueckas
Tun Hanpsoxenue, B Tok, A H3HOCOCTONKOCTD, H3HOCOCTONKOCTbD, [IpousBogurens
MJTH IIMKJIOB MJTH IIMKJIOB
1IM12 1o 660 10, 25, 40, 63 0,3...2 5...16 00O «Ipomanmapar»
™12 10 380 100...800 02..2 0,8...1,2 000 «par-
OnextpoKoHTakTop»
IIM12I1, [IM12T 10 660 63, 80, 95 OAO»UDA3»
[IMI12I1, IIM12T 10...95 00O «IIpomamnmnapar»
10, 25, 40, 63 Kommanus «OTamy
IMJI 1o 660 0,3...3 3...20 (Ykpauna),
9...95 KDA3
IIMA 10 660 40, 63, 100, 160
IIME 10 660 10, 25 0,04...3 5...16
Tesys D, F, K, 6. 500 Schneider Electric
E,F (Dpanims)
DILM 7...1000 Eaton/Moeller
LCE 1o 690 6...320 0,8...14 3...10 Schneider Electric
AF 6...38
A 50...300 ABB (IlIsenns)




0l

Texuuueckue XapakmepucmuKku MacHuniHblx nycxameﬂed PA3HbLX npou%odumeﬂed

Tabauma I1.5

Homenkiartypa myckareneit 1IM12-025 TIMJI-2000A [IMVY25 NC1-25 DILOAM CLO3A K3-24A00
Ypan-
IIpousBoauresn EZI;;I;C(;(I/I: Pz:;;lﬂf; Oran KZJ}II?;I;? - Chint Moeller General I9A3-
P A P P Group Co Electric Benedikt
3-11 Teleme-
canique
Tok, A 25 25 25 25 225 25 24
MomHocTh aABUTaTeNs, KBT - 11 11 11 11 11 11
MormzocTs, moTpebisemas xa- 74-100 74-100 90 110 100 88 90-115
TYIIKaMH TIPH BKJITIOYCHUH, BA
pH yaepxannu, BA 6,1-8,9 6,2-9 7.5 11 10 9 9-13
Macca, KT 0,49 0,533 0,53 — 0,42 0,49 0,48
TaGaputsi, B x 111 x L, MM 76 x53x92 | 77x66x89 | 84x56x93 |86x57x95| 91 x45x79 | 87 x 55 x 98 | 74 x 45 x 87,5
Mexammaeckas H3HOCOCTOH- 3600 3600 3600 3600 9000 9000 7000
KOCTB, 4HaCTOTa BKIIFOUCHHUHU B 4acC
OO6mmit pecypc, MJTH. IIUKJIOB 20 16 16 10 10 15 10
KommyTaimorHas u3H0COCTOM- 1200 1200 _ 1200 1000 1200 600
KOCTB, 4aCTOTa BKIIFOUYCHHUHU B 4HacC
Bpems cpabartisamms: 17-27 /- 17-27/— | 15-24/5-19 — 9-19/5-13 | 10-19/5-25 | 10-25/8-15
3aMBbIKAHUC / pa3MI:IKaHI/Ie, MC
MuH. BKJI. CIIOCOOHOCTH: 24 3 17 3 B 17 B
HanpspkeHue B
TOK, A 10 - 5 - - 5 -
OpHEHTHPOBOUHAA CTOMMOCTE, 200 200 340 300 1300 980 850

pyo.
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Texnuueckue napamempuol nyckameneti cepuu [IME u I[TAE

Tabauma I1.6

[apamerpsl [IME-000 | IIME-100 | IIME-200 | IIAB-300 | ITAE-400 | IIAE-500 | IIAE-600
HoMunanbsHbIN TOK NpU Ha-
npskerin 380/500 B 3/1,5 10/6 25/14 40/21 63/35 110/61 146/80
[IpenenpHbIN BKIIOYAEMBIi
M OTKIIOUACMBIH TOK, A, K 30 100 280 400 630 100 1500
HanpspbkeHun 380 B u
cosp = 0,4
Eﬁom [IABHDIX KOHTARTOB, | 2 4+04 | 25+0,5 3+0,5 2,2+0,5 3,5+0,5 4+0,5 4+0,5
Haqanblv{oe Ha)kaTHe Ha KOH- 1.1 2.0 46 13 18 33 50
TaKTHBIM MOCTHK, H
PaCTBOp TJIaBHBIX KOHTAKTOB, 2,8 2’5 3 3 3’5 3’5 4
MM
ﬁi;?ﬂ“a“ KOHTAKTHOM Ha- Cepebpo | KMK-A30 | KMK-A30 | KMK-A10 | KMK-A10 | KMK-A10 | KMK-A10
ITycrosas MOIHOCTS, MOTPEO- 65 130 160 260 465 800 3400
nsgemMas oOMOTKo#, B-A
HommunaneHas MontHOCTh, B-A 3,6 6 8 17 20 26 38
Macca, K& 0,33 0,64 1,65 2,66 43 7,6 10,3




MPUNONREHUNE IlI

Taomuna I1.7
JlnumenvHo donycmumvle memnepanmypul
0151 UOJIAYUOHHBIX MAMEPUANO8 PAZTUYHBIX KIACCO8
onmycTumast
Kiacc Marepuan Hlomy o
Temneparypa, °C
HenponuTtanubie U HEMOrPY>KEHHBIE B KUIAKUHN 3JIEKTPOU30-
Y  |JIAUMOHHBIA MaTepuan BOJOKHUCTBIE MAaTEPHAIIbI U3 LIEIUTIO- 90
JI03Bl, IIETIKa U JIp.
A To e, HO MOTrPy>KEHHBIE B KUJKUN JIEKTPOU3OJISIIITUOHHBIN 105
COCTaB
E HekoTopble CHHTETHYECKUE U OPTAHUYECKHUE TUICHKH U Ap. 120
Matepuaisl Ha OCHOBE CITIOJIBI (B TOM YHCIIE HA OpraHude-
B CKHUX TMOJUI0XKKaX ), acOecTa U CTEKJIOBOJIOKHA, TPUMEHSIEMbIE 130
C OPraHUYEeCKMMHU CBSI3YIOIIMMHU U MPONUTHIBAIOIIUMU CO-
cTaBaMH
F To e, HO MpUMEHsIeMbI€ B COUETaHUU C CHHTETUYECKUMU 155
CBSA3YIOIIMMU U IIPOIMUTHIBAIOIIUMH COCTaBAMU
To e, HO MPUMEHSIEMbIE B COYETAHUH C KPEMHHUHOpraHuye-
H  |ckuMu cBA3YIOIMMH U IPONUTHIBAIOLIMMH COCTaBaMH, 180
a TaKKe KpEMHUHOPraHUYECKHE 3JIaCTOMEPHI
Cmrona, kepaMUuecKre MaTepualibl, CTEKJIO0, KBapll, IpuMe-
C HseMbIe 0€3 CBS3YIONIUX COCTABOB MJIM C HEOPTaHUYECKUMH 180
WU KPEMHUUOPTaHUYECKUMU CBSA3YIOIIMMH COCTaBaMu
Taomuna I1.8

Lonycmumvie npegoluienuss memnepamypbl 0Jisk MHO20CIOUHBIX KAMYULEK

(memnepamypa okpyxcarouje2o o3oyxa 40 °C)

Anmaparsl ynpaBieHUs MPUEeMHUKaAMU
Anmapatsl pacpeIeNIeHUs SHEPIUH.
Kiacc sHeprud. [IpogomxuTensHbINd [IpeprIBUCTO-TIPOAOJIKUTEIBHBIM,
HarpeBo- pexxumM paboTh MOBTOPHO-KPAaTKOBPEMEHHbBIN
CTOMKOCTH U KPaTKOBPEMEHHBII pexXUMbI pabOThI
B TpaHcpopma- B TpaHchop-
B BO3/IyX€ pascgop B BO3/IyX€ pascgop
TOPHOM MacJie MaTOPHOM MacJie
A 65 60 80 60
E 80 60 90 60
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Oxonuanue maon. I1.8

90 60 100 60
F 110 - 120 -
130 - 140 -
Ilpumeyanus:
1. W3mepenue temmnepaTypbl KaTylIEK MPOU3BOAMUTCS MO U3MEHEHHUIO MX CO-
MPOTUBJICHUS.

2. B ciaywae mpuMeHeHHs B ammaparax TpaHC()OpMaTOPHOTO Macia IpeBbIIlie-
HUE TeMIIepaTypbl Macjia B BEPXHEM CJIO€ JOIycKaeTcs: B ammapaTax pac-
npenenenus sHeprun Ao 40 °C, B anmaparax ynpaBJIEHHS ITPHUEMHUKaAMU
sHepruu 10 60 °C.

Tabmuua I1.9
Jonycmumvie npesvliuenusi memnepamypol, °C, 07151 21eKMpUYecKux KOHmMaKmos
8 annapamax HU3Ko20 Hanpsicerust (memnepamypa okpycaiouezo 030yxa 40 °C)

Amnmapatbl ypaBJIeHUs
NpUEMHHUKAMU YHEPTUH.
Arnmapatsl pacrpeesieHus N
SHEpIHH, [IpomomKUTENbHBIH,
[TpoaoIKATENBHBIN pEeKAM TPEPHIBACTO™
MPOIOJKUTEIIbHBIN
Haumenoanue padoret U KPaTKOBPEMEHHBIH
PEXHUMBI pabOTHI
B TpaHchop- B TpaHchop-
B BO3/IyXe MaTOPHOM B BO3yX€ MaTOpPHOM
macie macie
KoHTaKTbI, KOMMYTHPYIOLIHE
(21178
a) U3 MeJu; 55 40 65 65
(mpumeda- | (mpumedaHue
Hus 1, 2) 1)
0) TaTbBaHUYECKH TTOKPBITHIC | IPUMEYAHNE 50 puMevaHue 65
cepebpom; 3 3
B) C HAaKJIAIKaMH W3 cepedpa ¥ | mpuMedaHHe 50 puMevaHue 65
METAJUIOKEPAMUYECKUX 4 4
KOMITO3HITMI Ha 6aze cepeo-
pa C OKHCBIO KaaMUsl WIIH
memu 1o 'OCT 388-67;
) C HaKJIaJKaMH U3 JAPYTHX | IPUMEYaHHE 50 puMevaHue 65
MaTepHualos; 5 5
I1) MACCUBHBIC CKOJIB3AIINE C 80 50 80 65
HaKJIaJIkKaMH 13 cepedpa.
BHOK-KOHTaKTHI ¢ HaKJIaJaKaMHu 80 50 80 65
u3 cepedpa (npumeya-
HUe 2)
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Oxonuanue ma6an. 11.9

Anmnapatsl pacnpeeeHus

Anmapatbl ynpaBieHUs
INPUEMHUKAMH SHEPTHUH.

U3 ATIOMUHHUS U €T0 CIUIaBOB
U W3 HU3KOYIJIEPOIUCTOM
CTalM, 3allMIIEHHbIE  OT
KOPPO3HH TOKPBITUEM KOH-
TaKTHBIX TOBEPXHOCTEU CO-
OTBETCTBYIOIIUM METAILIOM,
00eCTICUNBAOIM CTaOMITh-
HOCTb IEPEXOIHOI0 COIpO-

[TpogoIKATENBHBIN,
SHEPIrHH.
. IPEpHIBUCTO-
[IponomkuTenbHBINA peXUM .
TIPOIOJKUTEITbHBIN
HaumenoBanue paboThI .
¥ KPaTKOBPEMEHHBIH
PEXUMBI pabOTHI
B TpaHchop- B TpaHchop-
B BO3/yXe MaTOpPHOM B BO3JyX€ MaTOpPHOM
Macie Macie
KonrakTHble coeaMHEHUS! BHYT-
pHU amnmapatoB U Hepa3MbIKae-
Mble BUHTOBBIE, OOJTOBBIE, 3a-
KJIETIOUHbIE U JPYTHE KECTKHE
(kpome TastHBIX U CBAPHBIX ):
a)U3 MeOu U €€ CIUIABOB, 55 50 55 55
U3 ATIOMHMHHUS M €ro CIUIa-
BOB, 0€3 3alIUTHBIX MOKPHI-
TUH KOHTAKTHBIX MOBEpPX-
HOCTEN
0)u3 Meau W ee CIUIABOB, 65 50 65 65

THUBJICHUA JIYy4IIC MCIOU

llpumeuanus:

1. Tlpu npoAoOKUTEILHOM PEKUME MPEBBIIICHUE TEMIIEPATYPhl TOJKHO OBITH

He O0osee 55°C.

2. YKa3zaHHOE MpPEBBIIICHUE TEMIIEPATYpPbl MPU MOBTOPHO-KPATKOBPEMEHHBIX
pekrMax padoThl HE JOJKHO OBITH OOJIbIIE, YeM MPU UCTBITAHHUSIX B YCIIO-
BHSIX, KOTJ]a HA KOHTAKTaX BO3HUKAET JIEKTpUUYECKas Ayra.

3. Temmneparypa orpaHM4YMBaeTCs TEIUIOCTOMKOCTBIO COCEIHMX 4YacTeil, eCiu
cJioi cepebpa He MOBPEKIACTCS ANEKTPHUUECKON TYTod M HE CTUPAETCs MPHU
WCIIBITAHUAX HA MEXaHUYECKYI0 M3HOCOYCTOMYMBOCTH IIPU HArpeThIX KOH-

TaKTax.

4. TemnepaTypa OrpaHUYUBAETCS TEIJIOCTOMKOCTHIO COCEIHHMX YacTeil, HO He
nospkHa npeBbimath 200°C.
5. Temmneparypa ycTaHaBJIUBAETCS B COOTBETCTBUM CO CBOMCTBaMHU MaTepHUala.

124



MPUNONREHUNE IV

Tabmuma I1.10

Koaghdhuyuenmor mennoomoauu npu ecmecmeennom c60600HOM 0BUNICEHUU B030YXA

HanmeHnoBaHue HarpeThIX IE€TAJICH U Y3JI0B. kro,
XapakTEepUCTUKH UX TIOBEPXHOCTH M YCIOBUS OXJTKICHUS /(> C)
CTep>KHU KpyTJible MEIHbIE TOPU3OHTANIbHBIE, tuameTp 10...60 Mmm 13...9
[[InHBI IIOCKKE MEHBIE:
— TOpHU3OHTAJIbHBIC, TOCTABJICHHBIC HAa PEOPO 6...9
— TOPHU3OHTAJIBHBIE, PACTIOJIOKECHHBIC TUIAIIMS 5...8
— BEpPTUKaJbHbBIE 4...7
[[uHBI KOpOOYATHIE, PACTIONOKEHHBIE TOPU3OHTATIBHO:
— MenHble (HapyXHasi TOBEPXHOCTh OXJIAXKICHUS ) 10...12,5
— MenHble (TIoJTHAS TOBEPXHOCTh OXJIAXKICHUS) 6...8
—  aMOMHUHUEBBIE (TTOJHAS TOBEPXHOCTh OXJIAXKICHUS) 5,6...8
— aJroMUHUEBBIE ( HAPY’KHASI IOBEPXHOCTh OXJIAXKICHUS) 9...12
N3omstopsl haphopoBbie TOPU3OHTATIEHBIE 18
[TakeThl MITaMIIOBAaHHBIX MJIACTUH — MAarHUTOMPOBOBI 10...12,5
Karymiku MHOTOBUTKOBEIE:
— cnaboTOYHBIX pene ,auaMeTp 3...14 Mmm 60...8
— anmaparoB YIPaBICHUS U PACNPECTCHUS Y HEPTUU 9...14
Karyiiky myHHbBIE TyroracuTeNIbHbIE B KaMepax 12...20
DNEMEHTBI Pe3UCTOPOB (COMPOTUBICHUI):
— TpyOdYaThie IMATUPOBAHHbIC 20...25
— TpyOuaThie MPOBOJIOYHBIC, O€3 MOKPHITHS 23
— IUIOCKHE Ha KapKace, POBOJIOYHBIE, JICHTOUHBIE (ko OTHECEH 10...20
K TIOBEPXHOCTH MIPOBOJIOKH, JICHTHI)
— IMIMHApHYecKHue (expaneBble, HAMOTaHHbIE Ha pedpo, 42...43
rOpu30HTANbHBIE (ko OTHECEH K MIOBEPXHOCTH DJICMEHTA)
— YyT'yHHbIE, BepTUKaIbHbIC (ko OTHECEH K MIOBEPXHOCTH 10...15
AJIEMEHTA)
O00JI0YKY U JETAIN C TJIAIKON MTOBEPXHOCTHIO, IOKPHITOM JIAKOM HJTH 10.. 14

KpacKou
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Tabmnma I1.11
Qusuueckue nNoCMosiHHble NPOBOOHUKOBbIX MAMEPUANO8, NPUMEHSEMBIX 8 DNeKMPUYECKUX annapamax

Marepuan | IlnotHocTs, | YaensHoe | Temnepatyp- | Teruonpo- | Temnepa- | Temmoem- | Temnepa- | Temnepa- | Temnepa- | Moaynib
Kr/m’ COTIPOTHUB- | HBINA K03()- | BOJHOCTH | TYPHBIN KOCTb, TYPHBIH Typa Typa |ymOpyrocrw,
JICHUE dumment co- | mpu 0°C, | ko3pdu- | (Ix/krxK) | xospou- |masnenus,| ucmape- | 10" - H/m?
mpu 0 °C, |npotusnenus,| Bt/(m-K) IIHUCHT ITAEHT °C HUS,
10 Om'm 10° K TETUIOTIPO- TEIUIOEM- °C
BOJTHOCTH, KOCTH,
107K 107 K
AnroMuHMIA 2700 2,62 4,2 210 4,5 950 4,7 660 1800 7,06
TBEPAOTSIHY-
TBII
Bponsa onoss- 8700 14...16 0,6...0,7 64 17...20 360 - 900...950 - 10,8...11,8
HUCTasl TBEp-
JIOTAHYyTas
Bponza 8220 7,2...9 - 84,0 - 140 - - - -
OepmTreBast
TuTast
bponza - 53 - 170 - - - - 10,3
OepmTreBast
TBEPAOTIHYTas
Boasdpam 19300 5,1 4,2 170 3 140 0,3 3410 5900 34,3
I'panur 1700...1800 | 700...1400 -1,3 160 =5...-10 650...850 35 — 3650 0,3...0,9
Mropamomun 2750 33 2,2 160 - 930 - 650 7,0
Kenezo 7900 9...10 6,5 79,5 -39 640 0,5 1530 2450 |19,6...21,6
Kanmuit 8640 7,0 4,3 92 -1,2 230 - 321 770 49...6,7
Koncrantan 8700...8900 | 45...52 ]0,003...0,005 - - - - 1270 - -

(400...700)




LTI

Oxonuanue ma6n. I1.11

Jlatyns J168 8500 7,0 1,5 100 - 380 1,1 900 - 10,8
TBEPIOTSHYTas

JlaTyns J162 - 7,2 - - - - - 900 - 9,8
TBEPIOTSHYTas

Jlatyns JIS9 8900 7,2 - - - - - 900 - 19,9...9,8
OTOXKCHHAS

Masranus 8100...8400| 42...50 0,03...0,06 - - - - 960 - -
(250...300)

Menp tBepao- | 8700...8900 1,62 4,3 390 - 390 1,0 1083 2600 |10,8...8,12
TSHYTas

Monubnen 10200 4,5...5,0 4,3 146 -3,0 272 - 2620 3560 343
Huxens 8800 7,2 6,1 70 -0,5 460 4,3 1455 2730 20,6
Huxpom 8200 10...112 0,14 — — - — 1390 — —
(X20H80)

(1000...1100)

OmnoBo 7300 11,0 4,5 64 4,7 230 1,3 232 2270 3,9...5,9
CBuHen 11300 19,5 4,1 35 =5 130 0,9 3274 1540 1,57
Cepebpo TBep- 10500 1,5 4,0 420 -0,5 234 0,77 960 1955 7,4
JOTSIHYTOE

Cranp 7800 10...13 9,0 40 —4 470 7,3 1300...1400 - 20,6...21,6
Kangmuii 8640 7,0 4,3 92 -1,2 230 - 321 770 4,9...6,7
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Ceoticmea KOHMAKMHbBIX MAMePUaios (Memasiist)

Tabnuma I1.12

YnensHoe Temnepatypa, °C Hanpspkenus, B Terutora k[ x/kr
EKTPUUYECKOE
Marepnan
P CONPOTHUBICHUE, | pa3msArdeHus | TUIABJIEHUS | KUIICHUS | pa3MATYEHUS | IUIABJICHUS | KUTIEHUS CBAPHBAMIBL| 1 o B e s UCIIapEHUs
Om M (B BO3IYXE)

[Inaruna 10,5-10°° 540 1773 4400 0,25 0,65 1,5 0,4 114 2400
3onoto 22-10° 100 1063 2973 0,08 0,43 0,9 0,43 626 1870
Upnnit 55-10°° - 2450 5300 - - - - 109 -
TMawaamit 10,810 - 1554 4000 - 0,57 1,3 - 151 -
Cepebpo 1,6-10°° 180 960 2000 0,09 0,37 0,68 0,24 104 2320
Bonbdpam 55-10° 1000 3390 5930 0,4 1,1 2,1 1,1 192 5000
Mens 1,75-10°" 190 1083 2600 0,12 0,43 0,79 0,43 205 4780
I'padur 700-10°° — 3650 4830 2 5 — — — 14 000
Amomurnii | 2,910 107 150 658 2300 0,1 0,3 — 0,3 406 9360
lannmit 53,4-10° — 30 2227 — — — — 80 4250
Kagmuit 7,5-10° — 321 765 — 0,15 — 0,15 55 910
Monubnen 52-10° 900 2620 4800 0,25 0,75 1,1 — 210 6600
Huxkens 8-10" 520 1452 2730 0,22 0,65 — 0,65 305 5830
Onoso 12-10° 100 232 2270 — — — 0,63 59 1140
Hunx 6,1-10° 170 419 906 0,1 0,17 — 0,17 100 1800
Kenezo 10-10°® 500 1540 2740 0,21 0,6 — 0,35 267 6680
Xpom 20-10° — 1615 2200 — — — — 134 —
PryTh 94-107" - 38,7 357 - - - - 86 2350
Tanran 14-10° 800 2996 4100 0,3 1,0 - - 17,4 4180
Pytenmii 7,16-10°° - 2500 4900 - - - - 96 -
Wnpnit 8-10" - 156 2097 - - - - 28,4 2020
Orce 600-10°® - - 900 - - - - - -
KaJMHS
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Ceoticmsa MEMAUVIOKEPAMUHECKUX MAMeEPUAIOs

Tabanma I1.13

VY nensHoe VYnensHas [Ipenenst o
Coneprxanue Temmepartypa, °C
[TnotHOCTE, | 3MEKTpUYECKOE TEIIo- JlyrooOpazoBaHUs
CocraB marepuana KOMIIOHEHTOB, 5
o, KI/M COIIPOTHBIICHHE, | TPOBOIHOCTS,
OM - M B1/(M-°C) u, B LA [IJIaBJICHUA KHUIIEHMS

Mens-rpadut 95/5 6500 43-107" - - - - -
Mens—Bosbhpam 80/20 9860 2,410 310 - - - -
To xe 40/60 13-500 43-107" 168 - - - -
Cepebpo-rpadur 99/1 10 - 000 2-107 360 — - - -
To e 97/3 9300 2,6-107° - - - - -
Cepebpo—monubaeH 90/10 10 - 400 2-107 240 - - - -
To xe 30/70 10-280 3,6-107 228 - - 960 2200
Cepebpo—Bonbhpam 80/20 11-500 1,8-107 320 16 0,17 961 2200
To xe 50/50 13- 600 2,810 280 - - - -
Cepebpo—HUKeIb 90/10 10-100 1,8-107 - - - - -
To xe 60/40 9500 3,5-107° 310 11 0,15 — -
Cepedpo-KapOu 70/30 12+ 500 3-107 - 18 0,21 960 2200
BoJTb(pama
CepeOpo—OKHuCh Meau 90/10 9500 2,5-107 350 — - - -
CepeOpo—OKHCh KaJaMUs 95/5 10-250 1,9-107 380 - - 961 1390
To xe 85/15 9700 3,0-107 325 12 0,18 962 1390
CepeOpo—oKuch Xpoma 98/2 9900 2,810 - — - 980 2200
Cepebpo—kpeMHuit 98,5/1,5 10-400 2,1-107 - — - - -
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Ceoticmsa Cnjaeos, NPUMEHAEMBIX 8 KOHNAKmax

Tab6muma I1.14

& Tpenener Temnepartypa, °C
Conepanme VYV nensHOE V nenvHas o E| nyroo6pasosanus Koag- patypa,
Cocras COMIIOHCHTOR [I10THOCTS, | SIEKTPHYECKOE | TEIUIONPOBOI- | 5 o (duieHT
CIUIaBa ° o(ye OB Kr/m’ COIPOTHUBJIEHHE, HOCTb, :E E sposun 107
0 OM'M Br/(m°C) A U, B I, A v /K | TUTABICHHS | KMTICHHS

Cepebpo—menp 97/3 10500 1,8-10° 390 40 - - - 900 2200
To xe 50/50 9700 2,1-107° 340 70 - - - 730 2200
Cepebpo—30110TO 90/10 11400 3,6-10°8 196 23 11 0,25 1,1/15 - -
To xe 20/80 16 500 94-10°8 - 25 14 0,4 - 1035 2200
Cepedpo-son0to—| 4,303, 12900 22-10°° 34 65 - - - - -
naJutaui
Cepebpo—Kkaamuii 95/25 10450 2,95-107° - 35 - - - 940 950
To xe 80/20 10100 5,7-10°8 - 60 10 0,3 - 875 906
g;ﬁ;g’; 95/5 10500 3,8-10°° - 26 - - 0,15/15 - -
To xe 40/60 11400 42-10°8 220 - - 0,5 - 1330 2200
Cepetpo- 95/5 10880 4,65-10° 30 99 - - - - -
[IaTHHA
To xe 70/30 12540 20-107° - 170 - - - - -
3010TO—HUKEIb 95/5 18240 12,3 - 10 — 100 15 0,38 - 990 -
3oy10TO—NaUIaqui 99/1 19300 3,0 1078 — 20 - — - — -
To xe 70/30 19900 34-10° - 135 - - - - -




Iel

Oxonuanue maon. I1.14

3omoto-cepebpo-| 4501 14300 13,2-10° _ 114 _ _ _ _ _
MeNb

3010TO-TIIIaTHHA 93/7 19440 10,21 0" 70 40 - — - 1060 —
i;’;gi‘:cepe(ﬁpo‘ 70/25/5 15400 11,8-10° - 80 . - - 1050 2200
iiﬁ;’;g;cepe@o‘ 69/25/6 16100 149-10° 55 112 . - - 1030 -
[Tanmnaguit—mens 95/5 11400 21,6 108 - 60 - - - - -
To e 60/40 10600 35-10° 38 80 _ 0,6 - _ -
Tannamuii- 60/35/5 11100 40,810 _ 192 _ _ _ _ _
cepedpo—KobaIbT

Mratiia- 90/10 20500 58,5107 - 95| - - - 1800 -
MOJINOIEH

TInatna- 95/5 21280 42-10° - 103 . - - 1850 -
BOJIb(pam

IInaTnHa—HUKEIb 95/5 23000 20-10°° - 135 - - 0,9 1700 -
InaTuHa—pO it 95/10 20000 192-10°" - 90 - - - 1840 -
TnaTuHA—MpHHit 95/10 21500 10,0-10° 42 130 20 1.1 1 1800 -
Boxtbgpan- 95/5 - 6,510 - 280 | - - - 3180 -
MOJIHOIEH

Bonbbpam—pouit 80/20 - 24-107° - 300 - - - - -
Menp—KaaMuii 99/1 8900 2,6 1078 - 345 - - - - -
Jlaryus 8500 7-10°° 38 90 - - - - -
Cepebpo—TaTyHb 90/10 10100 1.8-10° _ 90 _ _ - 961 2200
To e 60/40 9500 2,7-10°8 310 115 _ _ - 961 2200




MPUNONREHUNE V

Taomuna I1.15
Homunanvnvie pasmepol u pacuemuvle ceyenuss MEOHbIX JIeHM

cel

HomuHanbHbiA PacueTHBIE ceYeHHs JIEHT (MM) TPH CIIETYIONTHX HOMHHATBHBIX PA3MEPaXx JIEHT M0 MEHBIIEH CTOPOHE @, MM
‘commei

cTopoHe b, MM 1,25 (1,35 1,45 | 1,50 | 1,56 | 1,68 | 1,81 | 1,95 [2,00| 2,10 | 2,26 | 2,44 | 2,50 | 2,63 | 2,83 | 3,00 | 3,28 | 3,53
11,6 o - - - [T -1 -1 -7 -1T -1 _-1T2-712-71T2-1":
12,5 1530165 - | = | = | = | = | = | 2| - _ T T -1 -1 1<
13,5 weslzgloa| - | - | - | = - -] - - -1 -1-1<2-1¢2-1-
14,0 e e
14,5 179192206 - 220 - | — [ - -1 - [ - [ - - [ -1 -1 -1 _-1°:-
15,6 1921207 2220 - 238|256 | - | - | - - — [ [ -1 -1 [ -1 _-1°:-
16,0 Y e e s e
16,8 20,712231239| — | 257 | 27,6 | 29,7 - - - - — - - - - - -
18,0 2221239257 - | 27,6 | 29,6 | 31,9 | 343 | — - - — — - - - - -
19,5 24,0 12591279 — | 299 | 32,2 | 34,6 | 37,2 | — | 40,6 - - - - - — - -
20,0 I Y Tl R e e D e
22,0 2721293 |31,5| — | 33,8 | 364 | 39,1 | 42,1 | — | 453 | 48,6 | 52,4 - - - - — -
25,0 30,9 | 3,4 | 35,8|37,0| 38,5 | 41,4 | 44,6 | 47,9 |49,1| 51,6 | 55,4 | 59,7 | 61,2 | 64,3 - - - -
26,3 32,5 (351|377 — | 40,5 | 43,6 | 46,9 | 50,5 | — | 543 | 583 | 62,8 - 67,7 | 72,7 - -




eel

Oxonuanue maoan. I1.15

28,0 34,7374 (402 | — | 432 | 46,4 | 50,0 | 538 | — | 579 | 622 | 67,0 | — | 722|775 | 821 | - -
30,0 37,2 40,1 |43,1(44,5| 46,3 | 498 | 53,6 | 57,7 |59,1| 62,1 | 66,7 | 71,9 | 73,7 | 77.4 | 83,2 | 88,1 | 96,1 | -
32,0 39,7(42,8(46,0| — | 494 | 532 | 572|616 | — | 663 | 71,3 | 768 | — | 82,7 | 88,9 | 94,1 | 102,7|110,3
35,0 4341469503 | — | 54,1 | 582 | 62,7 | 674 | — | 72,6 | 78,0 | 841 | — | 90,6 | 97,4 |103,1|112,5|120,9
40,0 49,7 53,6 57,6 59,5| 61,9 | 66,6 | 71,7 | 77,2 [79,1| 83,1 | 89,3 | 96,3 | 98,7 | 103,7 | 111,5| 118,1 | 128,9 | 138,5
45,0 559|604 (648 — | 69,7 | 750 | 80,8 | 86,9 | — | 93,6 | 100,6 | 108,5| — |116,9|125,7|133,1 1453 |156,2
47,0 - == -1 - - — == - — |1a4] - |1221] - - - -
50,0 62,2 | 67,1|72,1(74,5| 77,5 | 83,4 | 89,8 | 96,7 |99,1|104,1 | 111,9 | 120,7 | 123,7 | 130,0 | 139,8 | 148,1 | 161,7 | 173,8
55,0 — | = | = | - |853| 91,8 | 989 |1064| — [114,6| 1232|1329 — |143,2|154,0]|163,1|178,1|191,5
60,0 74,7 (80,6 | 86,6 | — | 93,1 | 1002 |107,9|1162| — |125,1| 134,5 | 1451 | — |156,3|168,1|178,1|194,5]209,1
65,0 — | = | = | = |1009] - - |1259] - | - — 1573 - [169,5]182,3|193,1|210,8 |226,8
70,0 — | = | = | = |1087] - — 1357 - | - — 1695 - - — 1208,1|227.3 | 2444
80,0 — | = = | = |1243] - — 1552 - | - — 1939 - - — 2381 - -
90,0 — = = | = |1399] - ~- |1747] - | - — |2183| - - — 1681 - -
100,0 — | = | = | = |1555] - — |1942] - | - — |2427| - - — 2981 - -




vel

Homunanvhole pasmepul U pacdyemmubvle Ce4eHUs Heu3ojiupoearnblx MEOHbIX WUH

Tabnuma I1.16

HomunanbHbri PacueTHble ceyeHus MIMH (MMZ) NP CIAEAYIONUX HOMUHAIBHBIX pa3Mepax IIUH M0 MEHbIIEH CTOPOHE a, MM
pasmep
o boubmeii 4,0 4,5 5,0 5,5 6,0 6,5 7,0 8,0 9,0 10,0
CTOpOHE b, MM

20 - — — — - — - - - 198,1
25 - — — — - — - 198,1 223,1 248,1
30 - — — — 179,1 193,1 208,1 238,1 268,1 298,1
32 - — — — 191,1 206,1 - - - -

35 - — 174,1 191,6 209,1 225,6 - 278,1 - 348,1
40 159,5 179,1 199,1 219,1 239,1 258,1 278,1 318,1 358,1 398,1
45 179,5 201,6 2241 246,6 269,1 290,6 313,1 358,1 403,1 448,1
50 199,5 2241 249.1 274,1 299,1 323,1 348,1 398,1 448,1 498,1
55 219,5 246,6 274,1 301,6 329,1 355,6 383,1 438,1 493,1 548,1
60 239,5 269,1 299,1 329,1 359,1 388,1 418,1 478,1 538,1 598,1
65 259,5 291,6 3241 — 389,1 - 453,1 - 583,1 6438,1
70 279,5 314,1 349,1 — - — - 558,1 628,1 698,1
75 - — — — - — - 598,1 - -

80 319,5 359,1 399,1 — 479,1 - 558,1 638,1 - 798,1
90 359,5 404,1 449,1 — 539.1 - 628,1 718,1 - 898,1
100 399,5 449,1 499,1 — 599,1 — 698,1 798,1 — 998,1
120 - — — — - — - 958,1 — 1198,1




Tabnuma I1.17

Pasmepul kpyenvix meonvix npoeo0oe ¢ amanegoui uzonayuetl

HomunanbHbIH Ilnomane Huamerp | HoMuHanbHbIN Inomans HuameTtp
TaMeTp MOTIEPEYHOTO | H30JIUPOBAH- TaMeTp MOTIEPEYHOTO | M30JIMPOBAH-
HEU30JUPO- CeUYCHUS HOTO IIPOBO- | HEU30JUPO- CEUYECHUS He- | HOTO MPOBO-
BaHHOTO MPO- | HEH30JIUPO- Jla MapKu BaHHOTO MPO- | HW30JINPOBaH- Jla MapKu
BOJIa, MM BaHHOTO TIPO- I[I9TB, BOJIa, MM HOTO TIPOBO/IA, II9TB,
BOJIa, KB. MM I[I9T-155 KB. MM TIDT-155
0,06 0,00283 0,080 0,77 0,4660 0,835
0,07 0,00385 0,090 0,80 0,5030 0,865
0,08 0,00503 0,100 0,83 0,5410 0,895
0,09 0,00636 0,110 0,86 0,5810 0,925
0,1 0,00785 0,122 0,90 0,6360 0,965
0,11 0,00950 0,132 0,93 0,6790 0,995
0,12 0,01131 0,142 0,96 0,7240 1,025
0,13 0,01327 0,152 1,00 0,785 1,080
0,14 0,01539 0,162 1,04 0,846 1,120
0,15 0,01767 0,180 1,08 0,916 1,160
0,16 0,0201 0,190 1,12 0,985 1,200
0,17 0,0227 0,200 1,16 1,057 1,240
0,18 0,0255 0,210 1,20 1,131 1,280
0,19 0,0284 0,220 1,25 1,227 1,330
0,20 0,0314 0,230 1,30 1,327 1,385
0,21 0,0346 0,240 1.35 1,431 1,435
0,23 0,0415 0,265 1,40 1,539 1,485
0,25 0,0491 0,285 1,45 1,651 1,535
0,27 0,0573 0,305 1,50 1,767 1,585
0,29 0,0661 0,325 1,56 1,911 1,645
0,31 0,0755 0,345 1,62 2,060 1,705
0,33 0,0855 0,365 1,68 2,220 1,765
0,35 0,0962 0,390 1,74 2,380 1,825
0,38 0,1134 0,420 1,81 2,570 1,905
0,41 0,1320 0,450 1,88 2,780 1,975
0,44 0,1521 0,480 1,95 2,990 2,045
0,47 0,1735 0,510 2,02 3,200 2,115
0,49 0,1886 0,530 2,10 3,460 2,200
0,51 0,2040 0,565 2,26 4,010 2,360
0,53 0,2210 0,585 2,44 4,680 2,540
0,55 0,2380 0,605 2,63 5,430 —
0,57 0,2550 0,625 2,83 6,290 —
0,59 0,2730 0,645 3,05 7,310 —
0,62 0,3020 0,675 3,28 8,450 —
0,64 0,3220 0,700 3,53 9,790 —
0,67 0,3530 0,730 3,80 11,34 —
0,69 0,3740 0,750 4,10 13,20 —
0,72 0,4070 0,780 4,50 15,90 —
0,74 0,4300 0,805 4,80 18,10 —

135
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KoHTaktopbl cepun KMU (nponssogutenns — IEK)

Texuuueckue Xapakmepucmuxku CUN0BOU yenu

MPUNONEHWNE VI

Tunoucnonuenns KMU-

apameTpsl 10910, | 11210, | 11810, | 22510, | 23210, | 34012 | 35012 | 46512 | 48012 | 49512
10911 | 11211 | 11811 | 22511 | 23211
HomunansHOe pabodee HanpsHKEeHHE 230, 400, 660
nepeMeHHoro toka U, B
HomunansHoe Hanpsixenue nzossuuu Ui, B 660
HomunaneHoe nMitysibcHOE HanpspkeHUe Uiy, KB 6
HomunansHbIi pabounii Tom 1, 9 12 18 25 32 40 50 65 80 95
kareropus npumenenus AC-3 (U, <400 B), A
VY cnoBHbIM TermnoBol TOK [ (£°<40°), 25 25 32 40 50 60 80 80 125 125
kareropus npuMenenus AC-1, A
HomunanbHas koMMyTHpyemas 230 B 2,2 3 4 5,5 7,5 11 15 18.5 22 25
MouHoCeTb 110 AC-3, KBT 400 B 4 55 | 15 11 15 | 185 | 22 30 37 | 45
660 B 5,5 7,5 10 15 18.5 30 33 37 45 45
Makc, kpaTkoBpeMeHHas Harpy3ka (¢ <1 c¢), A 162 216 324 450 576 720 900 1170 | 1440 | 1710
VY CnoBHBIN TOK KOPOTKOTO 3aMbIKaHUs Ipe, A 1000 3000 5000
3amura OT CBEpXTOKOB — penoxpanurens gG, A |10 20 25 40 50 50 63 80 100 100
AC-3. AC-4 0,2 0.36 0.8 1,25 2 24 3,7 4,2 5,1 7,2
MomiHocTts paccesHus npu /., Br
AC-1 1,56 1,56 2,5 3,2 5 5.4 9,6 6,4 12,5 | 12,5




LET

Texuuueckue XapakmepucmuKku yenu ynpaeilenusl

Tunoucnonuenns KMU-

IMapameTpsr 10910, |11210, | 11810, |22510, (23210,
10011 111211 111811 129511 153211 |34012 [35012 46512 |48012 |49512

HomMuHansHOE HanpshKeHUE KaTyIIKy yIpaBiie-
s U, B 24, 36, 110, 230, 400
JlMama30Hb! HATPSUKEHHS cpabaTpIBaHUE (0,8...1,1)U.
YHpaBJICHUA OTIyCKaHUE (0,3...0,6)U.

cpadatesanme | 60 60 90 90 | 200 | 200 | 200 | 200 | 200
MOoIHOCTH MOTPEOICHMS cosp = 0,75
Karymikit npu U, BA Y/ICPIKANNE 7 7 7 75 | 75 20 20 20 20 20

cosp =0,3 ’ ’

samblkanme | 12...2212...22(12...22]15...24|15...24|20...26[20...26 | 20...26 | 20...35 | 20...35
Bpewms cpabaTsiBanusi, MC

pasmbikanne | 4...19 | 4...19 | 4...19 | 5...19 | 5...19 | 8...12 | 8...12 | 8...12 | 6...20 | 6...20
K AC-1 0,55 | 0,7 1,0 1,3 1,3 1,3 1,3 14 | 07 1,2

OMMYTaI_II/IOHa}I

H3HOCOYCTOHYHBOCTD, AC-3 1,7 1,7 1,5 1,4 1,6 1,5 1,4 14 | 09 1,2
MUTH THICTOB AC-4 0,2 0,2 02 | 015 | 0,15 | 0,12 | 0,1 0,1 0,1 0,1
MexaHnueckast U3HOCOYCTONYUBOCTb, 15 15 15 12 10 10 10 10 s 4
MJIH IIUKJIOB
MomHocTts paccesinus, Bt 3 3 3 3,5 3,5 10 10 10 10 10




8¢l

KoHTaKtopbl cepun KMUnN (npoussogutens — IEK)

Texnuueckue xapakmepucmuku CUNOBOLL yenu

TunoucnosHeHus
[Tapametpsl
KMHUn-10910 | KMWn-11210 | KMHWn-11810 | KMUn-22510 | KMHWn-23210

HomunansHoe pabodee HampsHKeHUE IEPEMEHHOTO 230,400, 660
toHa U., B
HomunansHoe HanpspbkeHue uzoisituu Ui, B 660
Homunanenoe ummynbcHoe HanpspkeHue Uinp, KB 6
HomunanbHelii pabounii Tok /I, KaTeropus
npumenenus AC-3 (U, <400 B). A ? 12 18 2 32
YcnoBHbI TernoBoi Tok I (1°< 40°), kareropus 20 20 37 40 50
npumeHenust AC-1, A

230B 2,2 3 4 5.5 7,5
HomuHanmpHas KoMMyTHpYyeMast 200 B 4 55 75 1 15
MoIHOocTh o AC-3, kBt

660 B 5,5 7,5 10 15 18,5
Makc, kpaTkoBpeMeHHast Harpy3ka (1 <1c), A 162 216 324 450 576
VY CnoBHBIN TOK KOPOTKOTO 3aMbIKaHUs Ipe, A 1000 3000
3amura OT CBEpXTOKOB — IIpeoxpanuTess gG, A 10 20 25 40 50
DiteKTprdecKast H3HOCOyCTOHMBoCTS, |AC-3 1,7 1,7 1,4 1,4 1,6
MJIH KOM. IIUKJIOB AC-1 0,55 0,7 1,0 1,3 1,3
MexaHuueckast U3HOCOYCTOWYUBOCTD, ) 5 ) 5 5
MJTH KOM. ITUKJIOB
M I B AC-3, AC-4 0,2 0,36 0,8 1,25 2

OIIIHOCTH paccestHus npu I, Bt
HHOCTE P P AC-1 1,56 1,56 2,5 3.2 5




6¢l

Texuuueckue XapakmepucmuKku yenu ynpaeilenusl

HomuHansHOE
Jnamna3oHbl HaNPSKEHUS MomHoCTh MOTpebIeHUs
HaIpsDKEHNE Bpewms cpabGaTsiBanusi, MC
yIIpaBJICHUS karymku npu Uc. Bt
TunoucnonxHenue KaTYILIKH
yIIPaBICHUS
U, B= cpabaTbiBaHME | OTIyCKaHHME | cpabaThIBaHUE | yAepKaHUE | cpabaThbIBaHHUE | pa3MbIKaHHUE

KMMn-10910 09 A 24 B 24 (0,85...1,HU, [(0,1...1,75)U, 7 7 70...80 15...20
KMMHn-1091009 A 110 B 110
KMHMn-10910 09 A 220 B 220
KMHMn-1121012 A24 B 24 7 7
KMHMn-1121012 A 110B 110
KMMHn-11210 12 A 220 B 220
KMMHn-11810 18 A 24 B 11024 7 7
KMHMn 1181018 A 110 B 110
KMHMn-11810 18 A 220 B 220
KMMHn 1251025 A 24 B 24 10 10 80...95
KMMn-12510 25 A UOB 110
KMMn-12510 25 A 220 B 220
KMHMn-1321032 A 24 B 24 10 10
KMHMn-1321032 A 110B 110
KMMn-13210 32 A 220 B 220




orl

KoHTaKtopbl cepumn KTU (npoussoaurtenn — IEK)

Texnuueckue xapakmepucmuku CUNOBOLL yenu

Tunoucnonuenus KTU-

[Tapametpsl
5115 5150 5185 5225 5265 5330 6400 6500 7630
HoMuHanbHOe pabodee HaNpsKEHNE 230: 400: 660
nepemeHHoro roma U, B
HomunansHoe Hanpsbkenue uzossiauu Ui,. B 1000
HomMunansHOE UMITYJIBCHOE
8

HanpspkeHUue Uiyp, KB
Homunanbheblif pabounii Tok /;, KaTeropus
npumenerns AC-3 (Uy <400 B), A 115 150 185 225 265 330 400 500 630
Y ca10BHbii TEILIOBOH TOK [y (£ < 407), 200 | 250 | 275 | 315 | 35 | 400 | 500 | 700 | 1000
kateropust npuMenenust AC-1, A

230 B 30 40 55 63 75 100 110 147 200
E};’f“aﬂ"‘*a" Harpyska 10 AC-3, [ y00 5 55 75 90 110 132 160 200 250 | 335

660 B 80 100 110 129 160 220 280 335 400
%a“c’ KpaTkospemenHas varpyska (< 10), | g5 | 1500 | 1480 | 1800 | 2120 | 2640 | 3200 | 4000 | 5040
VY CII0BHBINM TOK KOPOTKOTO 3aMbIKaHUS [yc, A 5000 10 000 18 000
zi‘}mfa OT CBEPXTOKOB — MPEAOXpAtHTEh 200 250 315 315 400 500 500 800 | 1000
IToBTOpHO-KPAaTKOBPEMEHHBIN PEXUM, 120
IIUKJIOB OTIEPUPOBAHUSI B YaC
MomtnocTs paccesinust ipu Homu- | AC-3 5 8 12 16 21 31 42 45 48
HaJBHOM TOKe, Br/momoc AC-1 15 22 25 32 37 44 65 88 120
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Texuuueckue XapakmepucmuKku yenu ynpaeilenusl

Tunoucnonuenus KTU-

[Tapametpsl

5115 5150 5185 5225 5265 5330 6400 6500 7630
HoMuHansHOE HanpsikeHue 230. 400
KaTyumku ynpasienus Ug, B ’
JuarasoHsl cpabaThIBaHUe (0,8...LHU.
HaIPsOKEHUs
yIIpaBIeHUs OTITyCKaHUE (0,35...0.55)U,
Mourocts cpabatemBamme | 550 | 550 | 805 805 1180 650 1075 1100 1650
noTpeOIeHUs
pa P Yoo |y nepcanme 45 45 55 55 84 10 15 18 22
Bpems 3aMbIKaHUE 23...35(23...35] 20...35 | 20...35 | 40...65 40...65 40...75 40...75 40...80
cpabaTbIiBaHuMs,
MC pa3MbIKaHHE 5.15 | 5...15 | 7...15 | 7...15 | 100...170 | 100...170 | 100....170 | 100...170 | 100...200
OmnexTpuyeckad | AC-3 0,5 0,5 0,5 0,4 0,4 0,4 0,3 0,3 0,3
U3HOCOYCTONYH-
BOCTB, MJTH KOM. | A(C.] 0,3 0,3 0,3 0,3 0,3 0,25 0,25 0,2 0,15
[UKJIOB
Mexanunyeckas
M3HOCOYCTOMYHUBOCTD, 1 1 1 1 1 1 0,8 0,8 0,8
MJIH KOM. IUKJIOB
MouHoCTh paccesiHus, Bt 12...16 | 12...16| 18...24 | 18...24 8 8 14 18 20
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KoHTaKktopbl cepun KT6600U 1 KTIN6600M (nponssogutenns — IEK)

Texnuueckue xapakmepucmuku CUNOBOLL yenu

TunoncnoHEHNE KOHTAKTOpA

IapameTper KT66101, | KT6620U, | KT6630U, | KT6640U, KT66501
KTII6610U | KTI16620U | KTTI66301 | KTII66401

Homunaneaoe pabouee Hanpspkerue yactotsl S0 ' U, 400
B

AC-3 100 150 250 400 500
Homunanensiii pabounii Tok /.,. A

AC-4 35 52 85 140 170
KonuuecTBO 10JII0COB 2,3,4
VY CIOBHBIN TOH KOPOTKOTO 3aMbIKaHUS KA 5 10 18
3anmTa OT CBEpXTOKOB — Ipegoxpanutens gG. A 125 200 400 500 630
MakcumarnbsHas 9acTOTa KOMMYTAIIHA. ITUKIIOB/Y 600 600 600 300 300
Mexannueckasi K3HOCOCTOMKOCTh, MJIH LIMKJIOB 3,0 1,0 (0,1 nms 4-110IIOCHBIX)
DIIeKTprUYeCcKass N3BHOCOCTOMKOCTb, MJIH IIUKJIOB 0,3 0,15 (0,05 pa 4-

TTOJTFOCHBIX )




vl

Texnuueckue xXapakmepucmuku yenu ynpaejleHusl KOHnmaxkmopoe KT

[TapameTpsl

TunoncnosiHEHNE KOHTAKTOpA

KT6610M | KT66201 | KT6630U | KT6640M1 KT66501
KonnuecTBo mosocoB 2,3 4 2,3 4 2,3 4 2,3 4 2,3 4
Iémglﬂanbﬂoe HaIlpsDKEHHUE KaTYIIKU yIPaBICHUS 36, 127, 220, 380
Jnana3zoHbl HAPSKEHUS cpabaTbIBaHHE 0,85 1,1) U,
YHpPaBJICHUA OTIyCKaHUe (0,2...0,75) U,
MouHocTh motpebiennst karymky, |CpadarsiBanue | 920 | 1200 | 1100 | 1450 | 2100 | 2400 | 4000 | 9000 | 5600 | 10 000
BA yAEpKaHUE 75 | 125 | 85 | 100 | 105 | 175 | 150 | 230 | 200 330
Texnuueckue xapakmepucmuku yenu ynpaenenus konmakmopog KTI1
TunoucnoiHeHne KOHTAKTOpa
[TapameTpsl
KTII66101 K1I166201 KTII66301 KTII664011
KonmuecTBO moarocoB 2,3 2,3 2,3 2,3
I;OAS/IHaHLHoe HaIPsHKEHNUE KaTYILIKU yIIPaBICHUS 24, 48, 110, 220
JInana3oHbl HaNPSKEHUS CcpabaThIBaHHE (0,85...1,1) U,
YHIpaBJICHUA OTIyCKaHUe (0,1...0,75) U,
MOH_IHOCTB HOTpe6HeHI/I}I KaTyLIKH, Cpa6aTLIBaHI/Ie 200 250 300 510
BA yAepKaHHue 20 45 50 55




KoHTaKTOpbl NOCTOAHHOrO TOKa cepun MK
(npoussogurtens — Y3A3)

KOHTAKTOPBI HIOCTOAHHOT'O TOKA CEPUU MK
TY 16-644.010-85

Konrakropsl cepun MK npeanasHayeHs! st pabOThl B CUJIOBBIX AJIETMYECKHX Iie-
MSX U LEJSX YIPaBJICHHS MOCTOSHHOTO TOKa MpHU HamnpsokeHuu 0 220 B mocTosiHHOrO
ToKa (kpome koHTakropoB MK1-20/1, MK3-20/1, MK1-30, MK2-30), no 1000 B nocro-
ssHHOTO TOKa (KoHAeHcaTopsl MK1-20M) u o 380 B nmepemennoro toka 50, 60 I'ti (koH-
taktopel MK1-20A, b; MK1-22A,b MK1-30A, b; MK2-20A, b; MK2-30A, b; MK1-20/;
MK3-20]]) o01menpoMBIIIIICHHBIX YCTAaHOBOK, a TAK)KE JJISI KOMMYTHPOBAHUS DJICKTpHYC-
CKUX LIETIEH TEIUIOBO30B U 3JIEKTPOBO30B Ha HampsbkeHue 220 B mocTosiHHOrO TOKAa.

Konraktoper MK1-20JI, MK3-20/] npuMeHsroTcss B JHU(PTOBBIX HHU3KOBOJIBTHBIX
KOMIUIEKTHBIX ycTpoiicTBax ynpasiaeHus, MK1-20M nis BaroHoB METPOIIOIMTEHA.

Konrakropsr MK 1-20, MK2-20, MK3-20, MK4-20 moryT npuMeHsThLCs TIpu padboTe
B CWJIOBBIX IIEMSX MOCTOSIHHOIO TOKa Ipu HanpsbkeHuu 440 B kak 0HONOJIOCHBIE amnma-
paThl, IpY ATOM TJIaBHbIE KOHTAKTHI I0JKHBI OBITH COETMHEHBI MTOCIIEI0BATEIBHO.

KonTakropsr MK1-20, MK1-30, MK2-20, MK2-30 MoryT mpuMeHSTLCS TIpH paboTe
B CWJIOBBIX ILIEMSAX MepeMeHHOro Toka npu Hanpsokenuu 500 B wactoter 50 u 60 ' mpu
CHIDKCHUH HOMHHAIILHOTO pabovero Toka.

Kontaktopet MK1b-MK4b npegnasHadyeHbl i1 HEaBTOMATU3WPOBAHHOTO HJICK-
TPONIPUBOJA, OTIMYAIOTCA OT KOHTakTOpoB MKIA-MK4A kxomMmyTanmoHHONH H3HOCO-
CTOMKOCTBIO.

Kommyranmonnas n3nococroiikocts kKoHTakTopoB MK1B-MK4b cocraBnsier He MeHee
MOJIOBUHHBIX 3HAYE€HUM KOMMYTAIIMOHHOM HM3HOCOCTOMKOCTH COOTBETCTBYIOIIMX THIIOHC-
nonHuTeneil kourakTopos MK1A-MK4A.

KoHCTpyKIlMsS KOHTaKkTOB BCIIOMOTaTENIbHOM LIETIH JOIMYyCKaeT MpeoOpa3oBaHUE 3a-
MBIKAIOIUX KOHTAKTOB B pa3MbIKaromye U Hao60poT, Ilpu 3TOM 4YMCiIO pa3sMBIKAIOLINX
KOHTAKTOB HOJKHO ObITH He Oonee 50 % oT 00Iero 4rnciaa KOHTAKTOB BCIIOMOTATEILHON
LENH.

JIBa OTHOTUITHBIX KOHTAKTOpPa C 3aMbIKAIOIIMMU TJIABHBIMH KOHTAKTaMH, Pacroio-
’KEHHBIE PSIIOM, JONMYCKAIOT YCTAHOBKY MEXaHHUECKOW OJIOKHMPOBKH.

KoHTakTophl 10MyCcKalOT YCTAHOBKY KaK Ha M30JSIIUOHHBIX UM METAJUTMUECKUX 3a-
3eMJICHHBIX MaHEJsX, TaK U Ha pelKax.

Kontaktop cepun MK Ha Toku Kontaktop cepun MK Ha Toku
10160 A ¢ 1 ri1aBHBIM KOHTAaKTOM 1o 160 A c Ty1aBHEIMHA KOHTaKTaMU:
1"3" I/I lﬂpﬂ
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KonrakTop cepun MK Ha Toxku
10 160 A ¢ 2 ri1aBHBIMU KOHTaKTaMU

KonrakTop cepun MK ¢ rimaBHeiMH
KoHTakTamu: 2'"3" u 2"p"

OcHoOBHBbIE TEXHHYECKHE JAaHHbIEC

HomunansHbIN TOK, A

20, 40, 63, 100, 160

HomunaneHoe HanpsikeHue, B
HOCTOSHHOI'O TOKa

IEPEMECHHOT'O TOKa

1o 1000
1o 380

HoMmunansHOe HanpsikeHUe MOCTOSIHHOTO TOKa
L[eNH yrpaByieHus, B

24 (27), 48(50), 75, 110, 220

HoMmuHanbHBIA JUINTEILHBINA TOK
BCIIOMOT'aTEILHBIX KOHTAaKTOB, A

10

HomunansHOE HanpsiKeHUEe KOHTAKTOB
BCIIOMOTraTelIbHOM Henu, B

IIOCTOAHHOI'O TOKa

MEPCMCHHOT'O TOKaA

or 110 mo 220
ot 110 10660

Mexanndeckass U3HOCOCTOMKOCTh KOHTAKTOB,
MitH ukioB BO, He Menee

Ha HoOMUHAaJIbHEIE TOKHU 40, 63 A 1 MK1-20M 16
Ha HOMHHaIbHBIC TOKH 100, 160 A 10
CreleHb 3aIuThI 1P0OO

Pexxum paboTtsl

MPOJIOKUTENIbHBIN, IPEPHIBUCTO-
MIPOJOJIKUTENbHBIN, TOBTOPHO-
KpaTKOBPEMEHHBIU, KPATKOBPEMEHHBI

[IpucoenuHeHNE BHEITHUX TPOBOTHUKOB nepeHee
[MoTpebnsiemas momHOCTH, BT, HE Goee 45
KinumaTtnaeckoe HCITOJIHEHHE V3, T3, YXJI3
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KoHTaKTOpbl NOCTOAHHOrO ToKa Tuna MK2-20b
(npounssogutenn — Y3A3)

KonTakropsl tTuna MK2-20b npeaHasHaueHbl Ui KOMMYTHPOBaHUS Lenei
COJICHOU/IHBIX ITPUBOJOB BBICOKOBOJIBTHBIX BBIKIIOYATEIEH B MOMEHT BKIIIOUYCHMS
MOCJIETHUX.

KonTakTopsl obecrneynBarOT TPEXKpaTHOE BKIIOYCHHE M OTKIIIOUEHHUE C WH-
TEpBAJIOM 5 C. TOKOB, YKa3aHHBIX B TaOJIuULE:

KomMmMmyTHpyemslii TOK, HomuHnansHOE ITocTosinHas
A HanpsbkeHue, B BPEMEHHU, MC

In 220 50

21H 220 50

41H 220 150

61H 220 200

81H 110 200

81H 220 200

KoHTakTOps! NpUroaHs! st pabOThl TOJIBKO MPU KPATKOBPEMEHHOM PEXHUME
C 00IIEH MIUTETBHOCTHIO MPEObIBAHMS BTATUBAIOUICH KAaTyIIKH MOJ TOKOM HE 00-
aee 15 c.

KonTakTop m3roraBnuBaeTcsi 0e3 KOHTaKTOB BcromoratenpbHoW nenu. Kon-
TaKTOPBI IPUTOAHBI JIJIsI MOHTA)Ka KaK Ha U30JSILIMOHHOW, TaK U HA METAJTINYECKOU
3a3eMJICHHOH TUIMTe TU00 Ha peiKax.

OcHOBHBIE TEXHHYECKHE JaHHbIE

HomunaisHOe HanpspDKeHUE 10 220 B mocTossHHOTO TOKa
HomMunanbHbIN TOK. A 63
Macca KOHTaKTOpa, Kr. He 0oJee 3

I'abapuTHbBIE M yCTAHOBOYHBIE pa3Mepbl KOHTakTopa Tuna MK2-20b

174 .o 132
B P r— o —
fl ) I-[]-l [ =
: —
— HiH 8
& “ “é}"’ 8 -
! Konrakrop tuna M K2-205
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Tunouncno/HeHUs1 M TeXHNYECKHe JaHHbIe KOHTaKkTopa Tuna MK2-20b

0 o . 3HaueHuE COOCTB.
= =g | < g = BpPEMEHH CpabaThIBaHus,
O M| w TE Q| o T T
5 % .| 5 CHs A - g g c. He Oostee
= = E|F o % H| o Z 8
=, ErES|Eez Eg ==
2 e SEBlEsS EoS|lwg o g = =
s & g3 29255 o o B =
= = v 3 S o S| E 2 2w i o)
(D]
2 Q o o @ 5l o % o s b S = =N
o T T = e S 4 = = O § as) 9 9
S SEZ|EsE38|EF s g 2 =
= T E|3 gg 5| o = 8 = &
) E ?.:)[ s g CE) Y| E c::s a =
é SO ﬁ = e = %
104 404 100 | 110 2 . 0.3 . 0,08 0,03
104404.200| 220 | 1 | T23% [,5 |He boxee 80 % ot
-15% HOMHHAJIbLHOTO
104.404.900| 48 | 4,5 0.7

KoHTakTopbl noctoaHHoro Toka KfNB604, KMNB605
(npounssogutenb — Y3A3)

KOHTaKTOpBI NpcaHasHAUYCHbBI B OCHOBHOM IJIA

YHPAaBJIICHUA JICKTPOABUTATC-

JSIMHM IIOCTOSTHHOTO TOKAa W IPUMEHSIOTCS B KAadeCTBE JIMHEWHBIX KOHTAaKTOPOB,
PEBEPCUPYIOLIMX KOHTAKTOPOB, KOHTAKTOPOB YCKOPEHUS U AP.

KoHcTpykiust O10K-KOHTAaKTOB, MPUMEHEHHBIX Ha KOHTaKTOpaXx, MO3BOJIIET
IIPU MOHTa)K€ WIM B YCJIOBMAX HKCIUTyaTallUU NMPOU3BOJUTH MEPECOOPKY IIEMEH-
TOB 3a CUET U3MEHEHHUSI MOJIOKEHMS «3» U «P» KOHTAaKTOB B mpejenax yKa3aHHOIO
KOJINYECTBA, MPH ATOM YHCIO PAa3MBIKAIOLIMX KOHTAKTOB JOJDKHO OBITH He Ooiee
2-X OT 00ILero 4Ynciaa KOHTAaKTOB BCIIOMOTaTEeIbHON LEIH.

JIBa OJHOTUIIHBIX KOHTAaKTOpa C 3aMBIKAIOIIMMHU KOHTAKTAMH, YCTAHOBJICH-
HbIE PSIIOM, MOKHO MeXaHudecku OjokupoBarbh. IIpu 3TOM mpaBblif KOHTaKTOp,
K KOTOPOMY C JIEBOM CTOPOHBI KPEHMUTCS MEXaHH4YecKas OJOKMPOBKA, OMYCKAET
YCTaHOBKY OJIOK-KOHTaKTOB TOJBKO C MPaBOU CTOPOHBI 2«3», 1«P»

OcHOBHBIE TEXHHYECKHE JaHHbIE

Tun KoHTakTOpa

KIIB604 | KIIB605

Yuca0 U UCTIOTHEHUE TJIABHBIX KOHTAKTOB

13»

HomunansHOE HaMNps>KCHUC TJIaBHBIX KOHTAKTOB, B

220 mTOCTOSIHHOT'O TOKa

HomuHanbpHbIN TOK MIaBHOM 1enu, A 250 | 630
MakcumanbHas IOMyCTHMasi 4aCTOTa BKIIIOUEHHUH B Yac 1200
KomMMyTannonHast ©3HOCOCTOMKOCTh. MJIH. 1TMKJI0B BO 0,2
MexaHu4eckas H3HOCOCTOMKOCTh, MIIH ITUKIIOB BO 3
[Torpebnsiemast MOIHOCTB, BT 50 | 75
Kianmatnueckoe McoaHeHue V3, XJI3, T3 mo 'OCT15150-69
CreneHsp 3alIMThI 1POO
Macca, kr. He Oomee 17 33
[Mabaputer HIXBxI", MM. max Ha MeTajuinyeckoi mure | 195x415%x265 | 235%x560%335
6e3 iuthl | 195%360%230 | 235%x500%300
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Tunoncno/JiHeHNs U TeXHUYECKHe TaHHbIe KOHTAKTOPOB cepun KITB600

871

Tun koHTaKTOpa Hamnpsxenne Cr10c06
KIIB 604 KIIB 605 Lenu biok-
MOJICOEINHEHUS Pexum paboTsl
Ha MCTaJI. IIJIUTC | 663 ITIJINTBI Ha MCTaJl. IIJIUTC ‘ 663 ITJINTHI yr[paBJ'IeHI/IH, o KOHTAKThI
= TJIAaBHOU LI CIIN
HOMEHKJIATYPHBIH HOMEp B

106040101 106040113 | 106050101 | 106050113 Hostopio. _
106040102 | 106040114 | 106050102 | 106050114 o bt [2737, 2P
106040103 106040115 | 106050103 | 106050115 PATKOBp 2"3" 1"p"
106040104 106040116 | 106050104 | 106050116 fiepeatee -
106040105 106040117 | 106050105 | 106050117 Tposomkurensuii | 2"3", 2"P"
106040106 | 106040118 | 106050106 | 106050118 1o 23" 1"p"
106040107 | 106040119 | 106050107 | 106050119 Hostopio. _
106040108 106040120 | 106050108 | 106050120 D [2737, 27
106040109 | 106040121 | 106050109 | 106050121 PATKOBp 23" 1"p"
106040110 106040122 | 106050110 | 106050122 3ajee —
106040111 106040123 | 106050111 | 106050123 TpomomkuTebHEi | 2"3", 2"P"
106040112 | 106040124 | 106050112 | 106050124 23" 1"p"
106040201 106040213 | 106050201 | 106050213 Hostopio. -
106040202 | 106040214 | 106050202 | 106050214 . [2m3m 2mpn
106040203 106040215 | 106050203 | 106050215 KPATKOBPEMEHHBI 7 3w Jwpn
106040204 106040216 | 106050204 | 106050216 fiepeaee -
106040205 106040217 | 106050205 | 106050217 Tposomkurensuii | 2"3", 2"P"
106040206 | 106040218 | 106050206 | 106050218 0 23" 1"p"
106040207 | 106040219 | 106050207 | 106050219 Hostopo. _
106040208 106040220 | 106050208 | 106050220 . 2" 2mpn
106040209 | 106040221 | 106050209 | 106050221 KPATKOBPEMEHHBI 7 w30~ pi
106040210 106040222 | 106050210 | 106050222 3ajee —
106040211 106040223 | 106050211 | 106050223 TTpomomkuTebHEi | 2"3", 2"P"
106040212 | 106040224 | 106050212 | 106050224 23" 1"p"




KoHTakTOpbl nepemeHHoro Toka KTrNB600
(nponssogutenn — Y3A3)

KonTakrops! cepun KTIIB600 npenHa3sHaueHbl AJis BKJIFOYEHHUS U OTKIIOYE-
HUS DJIEKTPUUYECKUX LENeH B CTAl[MIOHAPHBIX YCTaHOBKAX.

OcHOBHBIE TEXHHYECKHE JAHHbIC

Tun koHTaKTOpa

KTIIB623

KTIIB624

HomuHanpHBIN TOK TJIaBHOM IIenu, A

160

250

HomunansHoe HAIMPS’KCHUEC TTaBHBIX
KOHTaKTOB, B

380 nmepeMeHHOT0 TOKa

HoMuHansHOE HanpsKeHUE BTSITUBAIONIEH KaTyI-
ku, B

110 60 220 1moCTOSITHHOTO TOKa

Yucno 1 uCIoJIHEHUE TIIaBHBIX KOHTAKTOB 2 3»
MakcumanbHas IOMyCTUMAasi 4acTOTa BKIIFOYCHUU B 1200
qac
KoMMyTannoHnHas ”3HOCOCTOMKOCTb, 0.2
MJH ukioB BO ’
Mexaandeckas H3HOCOCTOMKOCTb, 3
MJIH kioB BO
[ToTpebasiemMass MOIITHOCTH. BT 50 75
Kinnmarndeckoe HCIIOJTHEHHE V3, XJI3u T3
CreneHsp 3alUThI IP0OO
Maca, kr He Ooliee
0e3 OJI0K-KOHTAaKTOB 14 29
¢ OJIOK-KOHTaKTaMH 15 30
I"aGaputHble pazmepsl LIIXBXI" MM max 205%340x205 | 245x425%280

KoncTpyknusi 0JI0K-KOHTAaKTOB, MMPUMEHEHHBIX HAa KOHTAKTOpaX, IO3BOJISET
IIPU MOHTa)K€ WJIA B YCJIOBHUSX SKCIUTyaTalluM MPOU3BOIAUTH MEPEeCOOPKY FJIeMEH-
TOB 32 CUYET U3MEHEHUS TMOJOKEHUs «3» U «P» KOHTaKTOB B mpeenax yKazaHHOTO
KOJIMYECTBA. MPU ITOM YHCJIO PAa3MBIKAIOIMIMX KOHTAKTOB JOJKHO OBITh HE Oosee
2-X OT OO0 IO YKCJIa KOHTAKTOB BCIIOMOTATEILHOM LIEMH.

JIBa OJTHOTUITHBIX KOHTAKTOpPAa, YCTAHOBJICHHBIC PSIOM, MOKHO MEXaHHUUECKHU
OsiokupoBath. [Ipu 3TOM TpaBbIii KOHTAKTOP, K KOTOPOMY C JIEBOW CTOPOHBI Kpe-
MUTCS MEXaHUYECKasi OJIOKMPOBKA, JOMYCKAET YCTAHOBKY OJIOK-KOHTAKTOB TOJIEKO

C IIPaBOU CTOPOHBI.

KOHTaKTOpI)I M3rOTaBIMBAIOTCS 0€3 IUIUT W JOIMYCKAaT YCTAHOBKY KakK
Ha U30JIMIIUOHHBIX WKW METAJIJIMYCECKUX 3a3€MJICHHBIX ITAHCIAX, TaK U Ha peﬁKaX.
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Tunoucno/siHeHUsI U TEXHUYECKHE TaHHbIe KOHTaKTOpOoB cepuu KTIIB600

Tun koHTaKTOpa Hanpsbxenne
enu Criocob Pexum biok-
KTIIB 623 | KTIIB 624 1 TIOCOEIHHE-
yIpaBJICHHUS, st paboTsl KOHTAaKThI
HOMEHKJIATYPHBI HOMED B
136230113 | 136240113 MoBTopHO- -
136230114 | 136240114 KkpatkoBpe- | 2"3",2"P"
136230115 | 136240115 MEHHBIH [ pn3n jupn
nepeaHee
136230116 | 136240116 _
136230117 | 136240117 Hponomiu- 7= 3 % npn
TCIIbHBIN
136230118 | 136240118 o 2"3" 1"p"
136230119 | 136240119 ToBTopHO- —
136230120 | 136240120 Kkpatkospe- | 2"3",2"P"
136230121 | 136240121 MEHHBI [ pn3n jrpn
3aHEC
136230122 | 136240122 _
136230123 | 136240123 Hponomii- 7 3 = pn
TCJIIbHBIU
136230124 | 136240124 2"3" 1"p"
136230213 | 136240213 MoBTopHO- _
136230214 | 136240214 KkpatkoBpe- | 2"3", 2"P"
136230215 | 136240215 MEHHBIH [ pn3n jupn
nepeaHee
136230216 | 136240216 _
136230217 | 136240217 Hponomiu- 7= 3 % npn
TCIIbHBIN
136230218 | 136240218 0 2"3" 1"p"
136230219 | 136240219 ToBTopHO- —
136230220 | 136240220 Kkpatkospe- | 2"3",2"P"
136230221 | 136240221 MEHHBI [ pn3n jrpn
3aHEC
136230222 | 136240222 _
136230223 | 136240223 Hponomii- 7 3~ pn
TCJIIbHBIU
136230224 | 136240224 2"3" 1"p"

I'abapuTHbIe U yCTAHOBOYHBIE pa3Mepbl KOHTakTOpoB cepuu KTIIB600

Tun
Pa3mepsl, max. MM
KOHTaKTopa
H Hl L** L1 L2 B Bl B2 d
KTIIB 623 | 340 185 80 210 350 90 165 210800* M8
KTIIB 624 | 425 270 85 285 430 130 230 | 245* | MIO

* JInst mepeTHero MpUCOeIMHEHUS.
*% Jlnst 3aJHETO TPUCOCTMHCHHUS.
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L2 — paccTosiHre OT yCTaHOBOYHOM IJIOCKOCTH, C YYETOM BbUIETA AYTH 32 MPEJIEIIbI
JyTOTaCUTEJILHON KaMephl P KOMMYTAIlUU 8-KpPAaTHOTO TOKAa B OTHOILIEHUH K HO-
MuHaiasHOMY Tipu 380 B nepemenHor0 TOKa 1 cos@ He Menee 0,35.

B2 L L2
81 L1

| :

ATAREASARARARARRARRRY

H1

Konraktop cepun KTTIB 600

KoHTtakTopbl cepun KM (npoussogutens — Y9A3)

KOHTAKTOPBI QJIEKTPOMATI'HUTHBIE CEPUU KM
TV 16-93 BK7/KH.644 413.001 TY

KonTakrops! anektpomaruutHele cepur KM mnpenHasHaueHbl Ui paOOThI
B CHJIOBBIX 3JIEKTPUYECKUX LIEMSAX CXEM YIPABJICHUS AJIEKTPOABUTATEISIMU JIEKTPO-
MIOTPY3YHKOB, a TAK)KE B CXEMAaX BBICOKOBOJIBTHBIX BBIKIIIOUATEJICH JJII KOMMYTa-
LMY LIETIH ONEPATUBHOTO BKJIFOUEHHS pUBOAa — KOHTakTOpbl KMS5100B.

OcHOBHBIE TEXHHYECKHE JAAaHHbIE

HomuHansHBIN TOK KOHTAaKTOB BCIIOMOTATEIIFHOM IIenn, A
mit KM5103 10
JJI1 OCTaIbHBIX 2,5

HomunanpHOE HanpsiKEHUE KOHTAKTOB BCIIOMOTraTEIbHOM LienH, B

s KM5103 40
JUI OCTaJIbHBIX 80
JlonmycTumast yactoTa cpabaTbIBaHUN, BKIIOUEHUH B Yac 1o 300

MexaHnnyeckasi ©3HOCOCTOMKOCTh KOHTAKTOPOB, IIUKJIOB CpadaThIBaHUH,
HE MEHEe
st KM4110J1, KM4110I1, KM411311, KM5100, KM5103 1250 000

it octanbHBIX | 2 500 000

Knumarnueckoe ucnoiaHeHue V2, VXJI2, T2
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TunoucnoHeHNs M TEXHUYECKHE JaHHbIE KOHTAKTOPOB cepuu KM

Homenkna- Honu- Homu- Hucro 14 HCIIIIZCIJII{ZHHe Harpsbice- Fabapuriisie
Tun o HAJIBHOE . | ¥ AICTIOJTHEHHE HUE BTATU- | PasMEphl, MM. max | Macca, kr, | [Ipumeua-
KOHTaKTOpa TYPHEIH HaIpsKe- HaJIbHDIH TJIaBHBIX periomora- BaroIIICH He Oomee HUE
HOMEp HUE Tok, A KOHTaKTOB TCIIBHbIX karymku, B| I B r
KOHTaKTOB
KM1100 188.100.410 40 24 51 100 50 0,4
KM5100 100.417.302 750 "3" B 64 1,8
KM5103 100.517.312 1"3" + 1"P" 1,95
KM4110JI | 100.427.302 B -20 18
KM4110IT | 101.427.302 — 40 160 1"3"+ 1"P" 74 ’
KM4113IT | 101.427.311 1"3"+ 1"P" 196 | 120 1,95
KM5100 100.417.502 - — 1,8
KM503 100.517.512 250 "3 1"3"+ 1"P" 40 64 1,95
KM4110JI | 100.427.502 13" 4 7P 74 13
KM4110I1 | 101.427.502 ’
102.100.305 20 54 *
102.100.405 o4 *
102.100.415 60 ok
102.100.505 — 54 *
KM4100 102.100.515 —40 60 110 0,98 ok
102.100.525 160 oA
102.100.905 | =40...80 1"3" 43 54 85 *
102.100.915 60 ok
102.100.715 -80 ok
102.101.305 20 54 *
102.101.505 o *
KM4101 102101515 1"3 40 o 118 1,02 -~
102.101.525 oA




€Sl

102.102.305 20 o "
102.102.505 . *

KMA102 - 00 102,515 1"p 40 " -
102.102.525 *ok ok
102.110.306 20 o ¥
102.110.406 o ¥
102.110.416 60 -
102.110.506 34 ¥
102.110.516 —40 60 o

KMAO 0 110,526 R B 110 1,07 P
102.110.906 s 34 *
102.110.910 ok
102.110.716 0 ok
102.110.726 60 otk

KM4111 | 102.111.516 1"3" o

KM4112 | 102.112.516 1"P" 40 118 112
103.100.148 o “110 82

KMST00B = 03 100248 |~ 2% 250 "3 - 220 110 L1

KMS110P | 101.220.737 =80 2"3" + 2"p" —80 146 90 2,2

* KOHTaKTOp C MATKUMH BBIBOJAMU KaTYIIKH, PACIIONI0KEHHBIMU CIIEBA.
*# KoHTaKTOp ¢ ®KECTKUMH BBIBOJAAMH KaTYIIKH, PACIIOJI0KEHHBIMHU CJIEBA.

*#% KOHTaKTOp C KECTKUMH BBIBOJIAMH KaTYIIKH, PACIIOJIOXKEHHBIMU CIIPaBa.




KonTaktop KM5110P

Karymiku Moryt ObITh ¢ THOKMMH BBIBOJIAMHU C Ha-
KOHEYHHKAMU UJIU C KECTKUMHU BBIBOJAMU JUIsI BTBIYHOTO
COCIMHEHMUS, KOHTaKTOPbI KM5100. KM5103,
KM4110JI, KM4110I1 TonpKk0 ¢ THOKHMU BBEIBOJAMHU.

KoHTakTOopb!l MONSIpHBI, BCE UCIIOJIHEHUS UMEIOT T0-
CTOSIHHBIE MarHUTHI.

Pexxum paboThI — MOBTOPHO-KPATKOBPEMEHHBIN. J{71s
koHTaktopoB KM5100B, KM5102B, KM1100B pexum pa-
00Tbl — KpPaTKOBPEMEHHBIH, UINTENLHOCTh MpPeObIBAHUS
KaTyIIK{ 0]l TOKOM He Oonee 15¢.

KonTakTopsl nonyckaroT nepenHee nNpucoeIMHEHHE
MPOBOJHUKOB, KOHTAKTHl BCIIOMOTaTEIbHOM LIENH JOIycC-
KaloT MPUCOEIMHEHNE TIPOBOAHUKOB BTHIYHBIM CIIOCOOOM.

CxeMbl 3JIeKTpUYeCKHe NIPUHIUNHAIbHbIE KOHTAKTOPOB
cepuu KM

AETARING
-

A | AR

KM1100,
KM4100,
KM5100,
KM5100B KM4110J1 KM411011 KM411311

SRR EES:
-

| - | dh

o—"
o—"—g — ‘ -
KM4102,
KM4101 KM5102B KM5103 KM4110

RADR:
AF | AR | L

— e A b—D_Q

KM4111 KM4112 KM5110P
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KoHTakTOopbl nepemeHHoro Toka KT6050, KTM6050
(npounssogutenn — Y3A3)

TY 3426-031-00213703-98

KonTaktoper KT6050 u KTII6050 3amMbIkaroliMMu TJIAaBHBIMH KOHTaKTaMH
paccuuTaHbl Ha HOMUHaIbHOE HanpspkeHne 380 B mepemenHoro Toka 4actotsl 50,
60 ' 1 npenHa3HaYeHbI ISl TUCTAHIIMOHHOTO BKJIIOYEHUSI M OTKIIFOUEHHS CHUJIO-
BBIX JJIGKTPUUECKUX II€NEd B METAILTYPrUYECKUX, KPAHOBBIX U APYTUX 3JIEKTPO-
MIPUBOJIAX C TSHKEITBIM PEKUMOM PaOOTHI.

JIBa OJTHOTUITHBIX KOHTAKTOpa C OAMHAKOBHIM HOMHUHAJIBHBIM TOKOM JOIYC-
KalOT YCTAaHOBKY MEXaHMUYECKOW OJOKMPOBKH, UCKIIIOYAIOIICH OJHOBPEMEHHOE MX

BKJIIFOUCHUC.

KonTakrop KT6053 Konrakrop KT6055 Konrakrop KTI16053
OcHOBHBbIE TeXHHYECKHE JaHHbIE
KT KTII
6052 | 6053 | 6054 | 6055 | 6052 | 5053 | 6054

HomunansHBIN TOK TJIaBHBIX 030 400 630 400
KOHTAaKTOB. A
KonnuecTBo 3aMbIKAIONINX ) 3 4 5 ) 3 4
T'JIaBHBIX KOHTAaKTOB

KonndecTBO BCIIOMOraTe IbHBIX
KOHTAaKTOB

OcHoBHble — 2"3", 2"P"
Honyckarot nepeycranoBky Ha 3"3", 1"P" nnu 4"3"

MaxkcumanbHast JloTyCTHMast 600 150 1200 150
qacTOTa BKJIFOYECHUU B HacC
MexaHudeckas
M3HOCOYCTOMYHUBOCTD, 1,6 1,25 1,6 1,25
MJIH IIUKJIOB
[Ipucoenunenue YHuBepcaabHOE
Macca, Kr 48 | 57 | 66 | 75 | 56 | 66 | 75
["aGaputel, MM

mmpusa(lI)| 580 | 680 | 88C | 980 | 580 | 680 | 880

BbIcOTa (B) 335

rryouna (I7) 275 405
[ToTpebasiemMass MOIITHOCTH, BT 140 170
Kimmarnueckoe ucrnogHeHue V3. XJI3. T3
CreneHn 3aIUTEI IPOO
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Tunoucno/JiHeHNs U TeXHUYECKHeE TaHHbIe KOHTAKTOPoB cepun KT6050

Hanpsixenue Yacrora
KT6052 KT6053 KT6054 KT6055 LIENU yIIpaBJICHUS I " | YcraHoBKa Pexum paboThr
MIEPEMEHHOT0 TOKa, B
137201101 | 137301101 | 137401101 | 137501101 Ha peiike | MPepbIBUCTO-IPOAOKHUT.
137201103 | 137301103 | 137401103 | 137501103 MPOJOJIKUTETBHBIA ™ *
137201105 | 137301105 | 137401105 | 137501105 127 Ha IIUTEe* | MPEepBIBUCTO-IPOIOJIKHT.
137201107 | 137301107 | 137401107 | 137501107 MPOAOIKUTENbHBIN **
13720C201 | 137300201 | 137400201 | 137500201 Ha peiiKke | MPEepPBIBUCTO-IPOAOKHUT.
13720C203 | 137300203 | 137400203 | 137500203 MPOJOJIKUTEBbHBIA ™ *
13720C205 | 137300205 | 137400205 | 137500205 220 >0 Ha TIUTE® | MPEePBIBUCTO-TIPOIOIIKHT.
13720C207 | 137300207 | 137400207 | 137500207 MPOAOIKUTENBHBIN **
137201201 | 137301201 | 137401201 | 137501201 Ha peiiku | MPEPBIBUCTO-IIPOIOJIKHUT.
137201203 | 137301203 | 137401203 | 137501203 MPOJOJIKUTETBbHBIA ™ *
137201205 | 137301205 | 137401205 | 137501205 380 Ha TIUTE® | MPEePBIBUCTO-TIPOIOIIKHT.
137201207 | 137301207 | 137401207 | 137501207 MPOJOJIKUTEIbHBIA ™ *

* JI7i yCTAaHOBKY HA IUTUTY KOHTAKTOPBI MTOCTABIISIFOTCS. KOMIUIEKTHO C JTUCTAHIIMOHHBIMU KOJIOJKAMHU.
** KOHTaKTOpBbI, MpeAHa3HAUYCHHBIC JUIS MPOIOJDKUTEILHOTO peKHMa padoThl, UMEIOT B 0003HAYCHHUH THIIA JTOTIOJTHUTEIBHBIH
unaekc «Cy» (manpumep, KT6053C).



LST

Tunoucno/sHeHUs U TeXHUYeCKHe TaHHbIe KOHTAKTOPOB cepun KTII6050

Hanpspokenue uenu
KTII6052 KTII6053 KTII6054 yIIpaBICHUU VYcraHoBka Pexum paboThr
MMOCTOSIHHOTO TOKa, B

107200151 107300151 107400151 110 . MPEPBIBUCTO-MPOAOJKUTEIIbHBIIN
Ha peiike

107200153 10 7300153 107400153 110 P IPOAOIKUTEIbHBIN **

107200155 107300155 107400155 110 IIPEPBIBUCTO-IPOAOIKUTEIbHBIN
Ha naure™

107200157 107300157 107400157 110 MPOAOIKUTENBHBIN **

107200251 107300251 107400251 220 . IIPEPBIBUCTO-NPOAOIKUTEIbHBIN
Ha peiike

107200253 107300253 107400253 220 P MPOAOIKUTEIbHBIN **

107200255 107300255 107400255 220 . MPEPBIBUCTO-MPOAOJKUTEIIbHBIIN
Ha IIJIUTe

107200257 107300257 107400257 220 IIPOJOJIKUTENBHBIN"

* JI7i yCTAaHOBKH HA IUTUTY KOHTAKTOPBI MTOCTABIISIFOTCS KOMIUIEKTHO C JTUCTAHIITMOHHBIMU KOJIOJKAMHU.
** KoHTaKTOpHI, TpeIHa3HAYCHHBIE /TS TPOOKUTEILHOTO PEXrMa paboThl, UMEIOT B 0003HAYCHUU THIIA JTOTIOJHATETHHBIN
unaekc «Cy» (manpumep, KT6053C).



I'aGaputHble 1 ycTaHOBOYHBIE pasMepbl KOHTakTOpoB THNa KT6052, KT6053

580 (KT 6052); 680 (KT 6053)

95
50

550 (KT 6052); 650 (KT 6053) 15 8 P77 777722/22/77%7

12(KTB053) 112 438 136 ;1 400 7

[ | A M16x50 72

! T ! N Z

! ! ! - |7

@14 I I | y ; - ?

| i i i @ Z

g f — ! ! . 7
i | | | ! | # Z
I I | - 7
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* PaccrosiHre 10 OybKaiineid TOKOBeAYIeH UTu 3a3eMJICHHOM JIeTaJIH.
A — BepTUKaJIbHAS YCTAaHOBOYHAS OCh; B — ropu3oHTaIbHASI YCTAHOBOYHAS OCh; B —
YCTaHOBOYHAS! IIOCKOCTb.

I'abapuTHBIE M ycTaHOBOYHBIE pa3Mepbl KOHTakTOpoB THNIa KT6054, KT6055

880 (KT 6054): 980 (KT 6055)

850 (KT 6054); 950 (KT 6055) 8
A 436 15 '\1 Lz 7
112 (KT 6055) 112 136_\ 160 112 164 2 . ?
r M16x50 %
! ; 7
14 : i : T : =) ?
2 ! , ! ) =7
I | |
g i) ] 2 2
J ] i ! ¥ %
=1 | I ! | %
Hedje 1+ & | | ! D Z
= : s 2
Bl = LBES S8l ld— 5 7
w ]
. il ] ] 4
i i i
T 7 M16x50 -

* PaccrosiHue 10 OybKaiiei TOKOBEIYIeH UTu 3a3eMJICHHOM JIeTaIIH.
A — BepTUKaJIbHAsg YCTaHOBOYHAs OCh; B — ropuzoHTaNbHasi yCTaHOBOYHAsS OCh; B —
YCTaHOBOYHAs! MJIOCKOCTb.
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KoHTtakTtopbl cepuit KHE n KHU (npounssogurtenb — Y3A3)

Konraktopet KHEY oTHOCSTCS K 0OHOCTaOMIIBHBIM 3JEKTPOMArHUTHBIM arl-
rnapaTtam ¢ LEMSIMH YIPaBJICHHs TOCTOSHHOTO TOKa C CAaMOBO3BPATOM.

KonTaktoper KHU oTHOCSATCS K 3JIEKTPOMAarHUTHBIM MOJISPU30BAHHBIM JIBY-
CTaOWIBHBIM KOMMYTAIIMOHHBIM armapaTaM, BKIIOUYEHHE U OTKIIOUYEHHUE KOTOPBIX
OCYIIECTBIIICTCS TOJAa4e MMITYJIbCa HAIpPSKEHUS MPSIMOYTOJIbHOW (OPMBI JH-
TeIbHOCTHIO He MeHee 0.3 c.

KoHTtakTopbsl mpemHa3sHaYeHBI IS KOMMY-
TallUM DJIEKTPUUYECKUX IIeJIe MOCTOSHHOTO Ha-
npsixeHus 10 132 B u nepeMeHHOro HanpsiKeHus
10 418 B wacrtoroi ot 50 mo 1000 I'm m Moryr
MIPUMEHATHCS B OTBETCTBEHHOW ammaparype Kak
MOOWJIBHBIX, TaK M CTAIlMOHAPHBIX OOBEKTOB: B \

Ha3€MHOM TE€XHUKE, B CYJIOCTPOCHUH, B aBHAIIUU
¥ KOCMUYECKOU anmaparype, Ha ADC u T. 1.

Mexannueckas HM3HOCOCTOMKOCTH KOHTAK-  Kontakrtops! cepur KHEY u KHUA
topoB 100 000 1TUKJIOB BKJIFOUECHHUI-OTKIFOYEHHUMN.

KomMyTannonHass ”3BHOCOCTOMKOCTh OT 5 10 10° [IUKJIOB B 3aBUCUMOCTH OT
peKuMa KOMMYTAIWH.

[lagenue HanpsoKeHHs B €M KOHTAKTOB Mpu Tokax OT 0,5 A 10 HOMHUHAJIBLHO-
ro —He 6onee 0,4 B.

YacroTa BKIOUeHUH — He 0osee 1200 B yac.

Bpewms cpabateiBanust kontakropoB KHEY ot 10 go 40 mc, Bpemsi Bo3Bpata
ot 1 10 25 Mmc.

Bpewmsi cpabatbiBanus u Bo3BpaTa koHTakTopoB KHU He 60mee 50 mc.

Creniens 3amuthl 1P40, BeiBosios 1P00.

[Mapantuiineiii cpok skcruryatauuu — 20 Jer.

KoHTakTOpbl MOTYT 3KCIUTyaTUPOBAaThCS B ILIMPOKOM JUAINA30HE BHELIHUX
BO3JICMCTBUM, UMEIOT BBICOKYIO HAJEHKHOCTb.

OcHoBHbIE TeXHHYECKHE XaPAKTePUCTHKHU

KonuuectsBo HomunansHEIA TOK
KOHTAKTOB KOHTAaKTOB, 1H, A Hanpsoxenue
Benu- Tun BCLIOMOLa- nenu Macca,
YMHa | KOHTakTopa | [MIABHBIX, | o BermoMora- | YTPaBJICHHUS KT
3AMBE | enero- | TRHPX | renmpmpix | MOCTOsHHOE, B
KaoIIUX
100111704
KHE 030V 3 16
2
KHE 020V 2 25 12;
0 5 24; 0,14
KHMU 033 3 16 27
1
KHU 020 2 25
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OxoHuanue maoauyvl

KHE 130Y 3 ) 25
KHE 120Y 2 40
KHU 199 3 ! 25
KHH 120 2 40
KHE 230Y 2

3 63
KHH 230 1
KHE 220Y 2

2 100
KHH 225 1

12; 24; 27,
110; 220
0,22
S 12;
24;
27 0,36

CxeMbI IJTCKTPHUYCCKHEC NPUHIUITHAJbHBIC KOHTAKTOPOB

KHE 030V, 130V, 230VY

£ 053 8 64
s L/r' TT
23 o—vrf ——e 43

22 ' —_—42
21 o——A ——o 41

1-—-D—"2

KHE 020V, 120V, 220Y

75'3 Bﬁ
1 |
22»—{—042

21 e—" ——o 41

10— |—2
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KHMH 030, 130, 230

75:? 8

9

64
1l ]

F

i} -

23 ¥ e D
22 —_— 42
MHeo—r" " o441

KHU 020, 120, 220

7' 3 8

5 64
‘1 —»Tr

7

A

5

22 —_— 427
21 o——r” —e 41




KoHTtaktopbl Tnos TKA501, TKC601404, KM-600/1-B
(npoussogurtens — 4Y3A3)

KOHTAKTOPBI DJEKTPOMATHUTHBIE
THUIIOB TKJ50110/1, TKC601J10]1, KM-600/1-B

Kontaktoper TKI5010/, TKC601LOH, KM-600/1-B mnpennaznadeHsl
JUISE KOMMYTAllUA SJEKTPUYECKUX IeTei MocTosSHHOro Hanpspkenus no 30 B,
a TKA501 101 u nepemenHoro Hanpsbkerust 10 220 B wacroroit ot 360 qo 1100 I'ip
W MOTYT YCHCIIHO MPHUMEHSTHCS B OOOPYIOBAHWU PA3JIMYHBIX BUJIOB TEXHUKH,
B TOM YHCII€ B aBTOMOOWJIECTPOCHHUH, TPAKTOPOCTPOCHUH, CYIOCTPOCHUH, KEeIe3-

HOJIOPO>KHOM TPaHCIIOPTE.

)

Kontaktop KM-600/1-B  KonTaktop TK501/10/[ KonTtaktop TKC60110/1

OcHOBHBIE TEXHHYECKHE JaHHbIE

HaunmenoBanue napameTpos

Tur KOHTaKTOPOB

TKA50110/ | TKC6C110/1 | KM-600/1-B
KonnuecTBO 3aMBIKAIONINX KOHTAKTOB 1 1 1
HampspkeHue 1ienu ynpaBiieHUs TOCTO-
ssHHOE, B:
HOMHUHAJIBHOE 27
pabouee 24...30

Pabouee HanpspKkeHUE 11eTTH KOHTAKTOB
1 BCIIOMOTaTeNIbHOTO BBIBOJA, B:

MOCTOSIHHOE 16...30 16...30 24...30

IIEpEMEHHOE 20...220 — —
HoMuHanbHEIN TOK B TN TJIABHBIX 50 600 600
KOHTaKTOB, A
Jlnana3zoH KOMMYTHPYEMBIX TOKOB, A 1,5...50 20...600 20...600
Tox. moTpebnsieMbIit 0.39 0,58 0.67
AJIEKTpOMarHuTamu, A
Tox B 11em BCIIOMOTaTEIHFHOTO BBIBOIA
(mpu 1 weru < 0,015 ¢ umm cosy > 0,5), - 0,2...5 0,2...5
st KM-600/1-B pu 1= 0,015 ¢
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OxoHnuanue maobauywl

HaI[eHI/Ie HAIPsPKCHUSA Ha KOHTAKTax,

e Gortee, B 0,15 0,12 0,15
JonycTtuMast yacToTa BKJIFOUEHUI ) 1 )
(pa3 B MHHYTY)
XapakTep Harpy3KHu:
T, He OoIee, ¢ 0,001 0,001 0,002
COSY, HE MEHEe 0,5 - -

KoMMyTannoHHas ”3HOCOCTOMKOCTh

10000 BKIIIOYEHUN U OTKIIIOUE-
HHﬁ HOMHMHAJIBHOI'O TOKA, UJIN

5000 BKJIIOYEHHI YETHIPEXKPATHOTO HOMU-
HaJIbHOTO NOCTOIHHOTO ToKa Mpu T < 0,001c.
5000 oTkI0YCHU HOMHHAILHOTO TIOCTOSTHHO-
ro toka, uiau 15000 BKIIOYEHHUH U OTKIFOYCHUH
HOMHWHAJIBLHOTO TOKAa OMHYECKOU HArpy3Ku

Haubonpmmii KOMMyTHPYEeMBIH TOK 400 4300 4300
KOHTaKTOB, A
Macca, kr. He Oosee 0,22 1,6 1,65
Pexum paboTsr IIPOIOJIKUTEIIBHBIN
KnnmaTndeckoe UCIIOTHEHUE B2
CxeMbl 3JIeKTpUYeCKHe NIPUHIUNHAIbHbIE KOHTAKTOPOB
TKC 601 101 KM-600/1-B TK 501 101
le o | - 2 - Lr . L 11 2
-8B —3 Il
Ao L = 1 1 °2 Ae L] *b
‘ L
— =
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Pene-nyckatenu cepuu PIM15M-0000 (nponssogutenn — YIA3)

Tun ITyCKaTCJIA U KOJIMYECTBO BCIIOMOTI'aTCJIbHBIX KOHTAKTOB

PEBEPCUBHOTO C MEXaHUUYCCKOH . HomuHanbHbIA
HEPCBEPCUBHOTO 6ITOKMPOBKOIT HomunaneHOW | TOK Iyckatens ¢ | Yacrtora,
0e3 TerIoBoro peie C TEIJIOBBIM pelie 0e3 TerIoBoro peie C TEIJIOBBIM pelie HaNpsDReHHe TeHHOBZIM perte, T
HomenknatypHsiii HoMep
POIT 1511-0101A POIT 1511-0201A
3«3» 2«P» 3 «3» 2«P»
111510002 24
111510058 110
111510072 111521.296 220
111510114 380
POIT 1511-0404A
4«3y 2«P»
111540367 0,5
111540369 0,8
111540371 1,25 50
111540373 2
111540375 220 3,2
111540376 4
111540377 5
111540378 6,3
POIT 1511-0102A POIT 1511-0202A POIT 15I1-0305A
1«3» 4«P» 1«3» 4«P» 2«3» POITISTI-0405A 23>
111510059 111530049 110
111510073 111530050 220
111510115 111530053 380




124!

IIpooonscenue mabnuywl

Tum IMyCKATCJIA U KOJIMYCECTBO BCIIOMOI'aTCIIbHBIX KOHTaKTOB

HEDEBEDCHBHOLO PEBEPCUBHOIO C MEXaHUYECKOU . HommnansHbIH
PEBEP 6IOKHPOBKOIA HomunansHoOM | TOK nyckarens | Hacrora,
HampspKeHUE | C TEMJIOBBIM I'n
0e3 TerIoBoro pele C TETLJIOBBIM pejie 0e3 TerIoBoro pele C TEIJIOBBIM pefie perte, A
HomenxknatypHsblit HoMep ’
111521060 111540322 4
POII 1511-0103A 111521061 111540323 110 5
5 «3» 111521062 111540324 6,3
111510074 111521301 220 0,32
111521310 2,5
111521312 111540394 4
111521313 111540395 220 5
111521314 111540396 6,3
111522068 111540610 4
111522069 111540611 380 5 >0
111522070 111540612 6,3
POII 1511-0107A POII 1511-0207A
23» 1«Py» 2«3» 1«P»
111510076 220
111521366 5
220
111521368 6,3
POII 1511-0108A
1«3» 2«Py»
111510077 220
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OxoHnuanue maobauywl

POIT 1511-01006
1«3»

111510064 110
111510078 220
POII 1511-0101b
3«3» 2«P»
111510079 220
111510121 380
POII 1511-0102b POII 1511-0202b POII 1511-0304b POII 1511-0404b
1«3» 4«P» 1«3B» 4 «P» 4«3» 2«P» 43» 2«Py»
111510010 24 50
111510066 111530027 110
111510080 111521440 111530028 220
111510122 111530031 380
111521188 111540342 110 6,3
111540401 0,32
111540405 0,8
111540407 1,25
111540409 220 2
111540411 32
111540414 6,3
111521196 111540630 380 6.3
0,23 0,38 0,62 0,72 Macca kr
40 x 58 x 104 40 x 95 x 104 91 x 65 x 112 91 x97 x 112 ["a6aputHbie pazmepsl (I x B x T'). mm




Nyckatenu sneKkrpomarHutHble cepum P3B 1000, P9B 2000,2000
(npounssogutenn — Y3A3)

Ilyckatenu cepuidi POB 1000, POB 2000. nyckartenu B 000JIOYKE CEpUU
POB 20000 npeaHa3HayeHbl JJisi TPUMEHEHHUS B KAU€CTBE KOMIUIEKTYIOIIUX U3Je-
JUI B CXeMaxX YIpPaBJIEHUS AJIEKTPOIPUBOJAMHU ISl TUCTAHIIMOHHOTO IyCKa HEIO-
CPEIICTBEHHBIM MOIKIIOUEHUEM K CETH, OCTAHOBKH U PEBEPCUPOBAHUS TpeX(Pa3HbIX
ANIEKTPOABUTATENIEH C KOPOTKO3aMKHYTBIM POTOPOM MOILHOCTBIO 110 4 KBT.

[lyckatenu nomycKarT YCTaHOBKY Ha HHUX TMPUCTABOK KOHTAKTHBIX CEpPUU
ITKJT, TIK (1«3»+1«Px»; 2«3»; 2«3»+2«P»; 3«3 +1«P»; 4«3»; 1«3»+3«Py»; 4«P»).

[Tyckarenu cepuit POB 1000. POB 2000 pomyckatoT yCTaHOBKY MPUCTABOK
Bpemenu cepuu [IBJI, npucraBok mamsaru IIIIJI u apyrux npucraBok ¢ aHaJIOruy-
HBIMU XapaKTEPUCTUKAMU BBIIIC YKa3aHHBIX YCTPONCTB.

[lyckarenu, KOMILIEKTyeMble OrpaHuuYuTeIsIMU nepeHanpsbkenuit OIIH, npu-
TOJIHBI 7151 paObOThI B CHCTEMaXx YIPaBIIEHUS ¢ IPUMEHEHUEM MHKPOIIPOIIECCOPHOU
TEXHUKH.

[Iyckarenn nomyckarOT YCTaHOBKY Ha HHMX TEIUIOBBIX pene cepun PTII mis
3alUTHl YIPABISEMbIX 3JEKTPOJABUTATENIed OT MEPEerpy30K, HEIOMYyCTUMOM IMpo-
JOJKUTENIbHOCTH M OT TOKOB, BOBHUKAIOUIUX MPU 00pbIBE OJHOM U3 (ha3.

JlomyckaeTcsi KOMIUIEKTHAs MOCTaBKa MyCKaTelIel ¢ TeIJIOBBIMU Pelie.

OCHOBHBIE TUTTOUCTIOJTHEHUS M TTApaMETPhI IMyCKaTeJei PUBECHBI B TAONHIIE.

HoMmuHanbeHbIl TOK KOHTaKTOB Iyckarenei —10 A.

HoMmuHanbeHOE HamnpsbkeHHE KOHTAKTOB: IIOCTOSHHOrO Toka— 10 440 B;
nepeMeHHoro Toka — 10 660 B, wactoter 50 (60) I'm.

[TyckaTenu oTperynupoBaHbl Ha cpabaTbiBaHWE NMPU HAMPSDKEHUHM HA 3aXKU-
Max katymku 0,85...1,1 1 HoMuHANIBHOTO.

Kimmartnueckoe ucnonnenue myckarenen cepuit POB 1000, POB2000-Y3
u T3, myckareneit B o6omouke cepuu POB 20000-Y2 u T2 mo 'OCT 15543-89.
I'OCT 15150-69.

Zi

|

o o ;?
S
2 Q - ‘Pj
Ilyckarens Bpemenu  PeBepcuBHBIN ITyckarens
Ilyckarens cepuii Ha BO3BparT cepuid MycKaTelb CEpuit B 000JIOYKE CEpHH

PSB 1000, POB 2000 P9B 1000, POB 2000 P9B 1000, POB 2000 PSB 20000
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LIT

Myckatenun anekTpomarHuTtHbole cepuun NMNVM12 (nponssoauTesb — IN1IEKTPOTEXHUK)

TexHuuyeckue XapaKTepUCTHKH IJIABHOM LeNu

Tun nyckatens [IM12-
ITapameTpsi
100 | 125 | 160 | 180 185 | 225 | 250 265 330 400 500 630 800

KonmdgecTBo momocos 3
KonngecTBO 1 THTT AOTIOTHATEIHLHBIX KOHTAKTOB 23+2p 13 23+2p 13
Homunansaoe pabouee Hanpspkenue U, B 110,127, 36, 220, 380
HomunansHoe Hanpspxenue n3omsmun U;, B 1000
Homunanenoe nMITyIbCHOE HANPSHKEHUE Uy, B 8

Homunanenbiit paboueit Tok /., kKareropus

100 | 125 | 160 | 180 185 | 225 | 250 | 265 | 330 | 400 | 500 | 630 | 800
npumeHenus AC-1, A

VcioBHBIHM TEI0BOM TOK Iy (1°> 40°)

. 125 | 150 | 180 | 208 | 275 | 315 | 285 | 350 | 400 | 500 | 700 | 1000 | 1000
Kareropwuit mpumenenns AC-1, A

HoMMHatbHas KOMMYTHpyeMAs 220B | 30 | 37 | 40| 55 | 55 | 63| 75 | 75 | 100 | 110 | 147 | 200 | 250
MOII[HOCTb B KATETOPUH MPUMEHEHUS 380B 45 | 55 | 75 90 90 | 110 | 132 132 160 | 200 | 250 | 335 | 450
AC-3, kBt 660B | 50 | 77 | 75 | 110 | 110 | 129 | 185 | 160 | 220 | 280 | 335 | 450 | 475

MakcuMansHas KpaTKOBPCMCHHAA HArpy3ka
(t<lc), A
KomMyTanmonras  M3HoCocTOKOCTS, | AC-3 | 2 | 1,5 15| 08 | 08 [08| 12 | 07 | 06 | 05 | 05 | 04 | 04

MIIE IEIIOB AC-4 1025]02]02] 02 | 05 05| 03 | 04 | 03 | 03 | 03 ]025 025

800 |1050|1280| 1480 | 1480 [1808| 2000 | 2120 | 2640 | 3200 | 4000 | 5040 | 6400

MexaHudeckas W3HOCOCTOMKOCTh, MJIH LIMKJIOB 1 1 1 1 1 1 1 1 1 0,8 0,8 0,8 0,8

B kareropuun AC-3 myckareneii [IM12-100/160/250 knacc u3HOCOCTOWKOCTH A — He MeHee 1,2 MITH IIUKJIOB;
B kareropuu AC-3 nmyckarenem [IM12-185/225/265/330/400/50/630/800 kmacc nusHococroitkoctu b — He menee 0,4 MITH IUKJIOB;
B kareropun npumenenus AC-4 Bcex myckarenei Kiacc H3HOcocToikocTy B — He menee 0,25 MJIH LIMKIIOB.
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