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PA3PABOTKA CEPHUM 3-#A3HbIX ACUHXPOHHBIX 3JEKTPO-
OBUTFATEJNENW AJISA SJEKTPOHUHCTPYMEHTA

B. A. Apxuneuko, H. U. Maunrmuckan, A. H. I'yagesa

(ITpencraBiieHa HayuYHbIM CeMHHApoM Kapeap 3JeKTPHUYECKHX MalinH
1 0obLIeH 3JeKTPOTEXHUKH )

C paspuTHeM TPOMBIUIIIGHHOCTH ¥ CTPOHTEJNbCTBA MOTPeGHOCTH Hapo;l-
10r0 X03sHCcTBa B IeKTPHPUUIUPOBAHNHOM HHCTPYMEHTE pacTeT C KAXKIbIM
ronoM. Tak, mo TanHbiM Bcecoio3HonG HayuHO-#CCI€10BaTeNbCKONe HHCTH-
TVTa CTPOUTENBHOTO H MEXaHH3WPOBAHHOTO HHCTPYyMEHTa TOTPeGHOCTH
ISKTPOUHCTPYMEHTa ¢ TPUHBOLOM OT ACHHXPOHHLIX JBUTraTeNel YacTOTOH
50 u 200 ey 3a 1970--1975 rr. cocraBideT 17 MJIH. LITYK.

CoBpeMeHHBIl TePEHOCHON 3IJEKTPOHHCTPYMEHT OTEUECTBEHHOTD i1DOU3-
BOACTBA BBINYCKAeTCA KAaK C KOJMJIEKTODHLIMU SJeKTPONBHTATENSIMH Iepe-
vennoro toxa tura KH, Tax u ¢ mpexdazHuIMH aCHHXPOHHBIMH ABUIATE/A-
My tuna AH (uactora cetu 50 ey) n Al (uacrora 200 ey). DaekrpojsBura-
reru THna KH, AH, u All BbimycKaioTcsi B COOTBETCTBHU C TPEDOBAHUSMI
I'OCT 10085-62. OcHOBHOIT HEIOCTaTOK OTeYeCTBEHHBIX MalllMH — HeA0CTa-
TOYHO HajexXHas 3alluTa OT MOPaxKeHMs 3JeKTPUYECKHM TOKOM. DJIeKTpo-
JBUTaTeJyl /s HHCTPYMEHTa BbIycKawTcs HanpsixkenueMm 220 u 36 o,
IIpu paGote ¢ HHCTPYMEHTOM HanpsikendeM 220 8 INPUMEHSIOTCS 3aUIHTHbIE
cpelcTBa OT NOPAMKECHHSA IJEKTPHUSCKHM TOKOM (KOBPHKHU, IEPUATKU ¥ T. J.),
YTO CO31aer OnpeilesieHHble HeyToOCTBA M CHHXKAET MPOU3BOIUTEAbHOCTD
TpVv.ia.

B HacTosiiee BpeMsi B COGTBETCTBUH C PEKOMEHIZRUUAMH MEXKAVHAPOIHOH
KOMHCCHA 110 HCNBITAHUIO 3AEKTPOOGOPYAOBAHUS €  1LeJbl0  TIOBBILIEHHS
571eKTP0o0e30nacHOCTH M yA00CTBA IKCMAyaTAllHH pa3pabaTeiBaerTcs # BHe-
PAETCA HWHCTPYMEHT, HMEIOJIIUil JONoJHeHde K DYHKIHOHAJIBHOH H30JASIIHU,
3aHTHYIO H30JMLUHI0O OT TIOpaxKeHHus 3JeKTpuuecKiM ToxoM. JlajpHeiimee
COBEPLIEHCTBOBAHNE COPHHU 3JEKTPOIBUTATEIeH I MHCTPYMEHTA, 2 TaKKe
11€06X0ANMOCTL NOBBILICHHsT Ge3omacHOCTH paboTr OOYCJOBAMBAET LE1€CO-
08pas3HOCTh NMPOEKTHPOBAHLS HOBOM eTUHOH CEepUH MaIlHH C ABOHHOG H30-
Jagumeli (hyHK. ¥ 3ailHT.).

Ilpy npoexkTHpoBaHHM YHUPUIMPOBAHHOR ceprH 3-(DA3HBIX ACHHXPOH-
HBIX 3JeKTpoABHraTenel qacrotoi 50 ey, moutHocteio 120, 180, 250, 370, 550,
780, 1100 87, ¢ cUHXPOHHOM CKOPOCTbIO Bpallenus 3000 o6/MHH, ¢ ABOHHON
HsoagHelt Hanpsixkenuem 220/380 6 u 6e3 IBOITHOM H30AAIHH  HAMPIKEHU-
eM 36 8, a Tarxe yactorToi 200 ey, MouHocThIO 25, 40, 63, 90, 120, 130, 250,
370, 550, 750, 1100, 1500, 2200 g1, ¢ crurXpoHHOH cKOpocTbio 12000 of/Mun,
vanpsxernnem 220 g, ¢ nBodHOoH usoaauuel u3 36 8, 6e3 ABOHHOH HUICIALNH
BBITIOMHEH O0JiblIoR 36beM pacyeTHO-TEOPETHUECKUX PaboT Mo  onpegese-
IIHIO0 ONTHMAJbEBIX COOTHOLIEHHH KOHCTPYKTHBHBIX M TEXHMKO-3KOHOMHYe-
“KHX napaMernpos Kaaloro IBHTAaTeldsi. 3ITa 3ajaua Oblia peliesa ¢ mo-
MOILBIO 3JICKTPOHHON BBIYHCAUTEIBHOH Malmudbi «MuHCK-22», 4TO nO3B0OJIH-
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Jq0 BpH aBTOMaTHHeCHOM IOHCKe CMPelenilb Bce HecOXOAHMMble ONTHMaJlb-
HEIS [anaveTdh cepdd I3Hraredael. Masectuo, yTo HampapJeHie TMOHCKA H
paspaloin oapelensiercs BhlOpaHHbIME KPHTepPHsAMH ontuvudauud. [lpn
~23palforke ONTAMOILHOM CEDHH JBUrare]edl 115 2JeKTPOHHCTDYMEHTa H
COCTHBISHIH METOAMKH pacyeTa HOCAHEI0BAIHCD CAeIYIOLHe BOTPOCH:
a) modyuedniie BUratesell ¢ MHUHAMAJbLHBIMH CYyMMVapDHBIMH 3aTpaTan!il
d2 MX TPOM3ROACTBO H 3KCIIYaTalHIo;
G} olecreueHne TapaHTAPOBAHHLIX paboyYMX M IKCIEYaTALHOHHBIX
XapaKTepUCTHK;
rj sxcnayaTaluonHas HaqekHOCTh;
1) 3J4exTpo0e3onacHOCTb ABUT AT,
3anaua obecmeyeHdss 3eKTpo6e30onacHOCTH ABHTATeNeH /s 3JeKTpo-

" HRcTpyMenTa HanpsmendneM 220/380 & peiiena BBedeHUEM 3ALUHTHON H30-

JASGUUH MEex 1y MAaKeToM CTaTopa ¥ KOPHYCOM H MexX1y BaJoM H cepieuHd-
KOM POTOpa. DAEKTPOABHTATENH HanpsiKehHeM 36 6 paccyntsBainch Ges
3amuTHON uzodauud. HMeonosHenue 3agexrtpoiBurarcsiell 3aufHilleHHoe, TpO-
AyBaeMOe ¢ aKCHAJBHBIMH KaHalaMH, Paclo/iOXeHHbIMH MeKAy CepAedHH-
KOM CTaTopa W 3aIUTHON H30JAUHeldl B 2JeKTPOEBHIATEAX C HANPAKEHHEM
220/380 6 u MeXAY CepACUHHKOM CTATOPA H KOPIYCOM B 3JeKTpOABHIaTe-
Jgax Hanpsxkenwem 36 g. OxyakaeHHe OCYIIECTBJSETCSI BEHTHISTOPOM,
BCTPOEHHHIM B JEKTPOIBHraTe b, OOLMil BT ABHraTeds ¢ ABOWHOH #3051~
uueil npeilcras/iaen Ha puc. 1.

e

Puc. 1. O6UHi BUJ DJEKTPOJABHrATes A ¢ ABOHHOH H3oaaiKel

VuutoiBas 60JbLIyI0 MOTPEOHOCTH M TpHMEHeLHe IBHTaTeseH B repe-
HOCHOM 3JEKTPOMHCTPYMEHTE, ObLIM NDHHATH OCHOBHbIC KPATEPHH OMTHMH-
3AUMM NOAYUeHHs MUHUMAJABHOH CYMM&pDHOT CTOHMMOCTH MPH H3TOTOBJAEHMUIL
M 3KCTAyaraldd H MHHHMaJbHOTO BECa JIBHIraTeseH. [Toayuerdne HeobOXOAM-
vplx pabouKX U SKCIAYTALHOHHBIX [OXa3aTeled IIPU pacuere CepuH IBHra-
TeJdefl 10 KPUTEPHsM ONTHMH3aUUu 00eCTedHBaJoCh JUMHTHPYEMEIMH 3HA-
MeHHSIMH KP2THOCTH TYCKOBOTO TOKA Kj, KPATHOCTH NMYCKOBOTO H MaKCHMANb-
HOT'O MOMEHTOB Ky, Ky, YCTAHOBMBUIMMCS TIPeBLILIGHHEM TeMMNepaTypbl 00-
MOTKH CTAaTOPa Gcuep’C, @ TaK:kKe CKOPCOCTbIO HAPACTaHHA TeMOEepaTypni 3
pexuMe kopoTkoro 3amblkanug T C/cex. BBuay Ca0XKHOCTH OMICAHUA KDPH-
TePHI HAIEKHOCTH AHAJHUTHYGCKHMH 3aBUCHMOCTAMH W OTCYTCTBHA 10CTa-
TOYHO OOOCHOBAHHLIX JAHHBIX B pacyeTe He MPeTyCMaTPHBAIOT MOHCKA M0
KpPUTEeDPHIO HadexHocTH. [IBHraTesan, yAOBASTBOPSIOUIME 33JAHHBIM 3Haue-
HUAM AHMUTHPYeMBbIX IIOKasaTesed, NOoAydeHb! B pe3yJbTaTe OJLHCBpPEMEH-
HOrO BAPbHpPOBAHMWHA BHEUIHENO AWaMeTpa CTarcpa, akTWBHOH AJHMHBI MakKeTd
cTaTopa, AMaveTpa DPACTOMKH, IIMPYHBI M BEICOTHI 3y0lla, a Taxxke HHAYK-
MK B BO3IyUIHOM 3a3ope, [uamasod u3MeéHenuss BapbUPYSMBIX —BeJHUHH
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wipokuit, Mero1uka BKJAOYasna B celsl JEKTPOMAMIUTHBIA, BEHTHIALHOH-
1Ibif1, TENJIOBOH pacueThl, a Takxe pacueT Beca H CTOHMOCTH ABHratesd.

Ha onpelesends ONTHMANBHBIX MapaMeTpoB ABuraTeneii Ha DI[BM
Obl.1a MpPOBeaSHA CepUsi MOHCKOBBIX pacueroB., [TOMCKOBBIE PAaCuUEThbl BBITOJ-
HAJHCh 110 KPUTEPHIO MHHUMaJbHON OOWIel CTOMMOCTH W MHHHMAJbHOTO
00LIEero BeCa KaxKIoro IEKTPOXBUTraTeNsi NPOSKTHPYEMOHR CEpHH, T. €. ObliH
onpele/ieHbl MIealJbHble ABHTaTEJIH C MHHHMAJbHBIMH CTOUMOCTAMU H Be-
caMit. ITpn 3TOVM KarkIblif ABHraTedb CEPUH MUMEJ CBOH pa3Mepbl, OTJIHUAI0-
Hiecs oT IPYruX, 4TO 3aTPYIHSI0 BBHMIOJHHTH ‘UX VHHDULHUPOBAHHBIMH.

Has yHudukalny cepuu OBLIO NPEACTABIEHO Ha AuarpamMme {pHc. 2)
H3MeHeHHe MOJHOH CTOMMOCTH ¢ yueToM nmorpebHoctu 3a 1970—1975 rr. o1
HapyKHONO AuaMenpa CcraTopa IBUrate/el, pacCUYMTAHHBIX 110 MHHHMaJBHOH
CTOHMOCTH M MHHHMaAJABHOMY Becy. Mcxoas 13 3Tofl auarpavms! OblTd BHO-
paHbl 6a3zoBble ABUTATENH. HMeIIlHe HAaHGO/bIIYIO TMOJHYIO 'CTONMOCTb.
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Puc. 2. 3aBUCHMOCTb CyMMapHOH CTOHMOCTH HICAILHOL
CepHH OT Hapy:HHOro JHaMeTpa CTaTopa.
Jsurateas 200 ey, 36 g— 10 MHHHMYMY

CTOMMOCTH, — — — IO MHHHMYMYy Beca. /|pdraTe-
an 50 ey, 220 86— TI0O MUHHMYMY
CTOHMOCTH, — -— -— [0 MHHHMYMy peca

[Tox nmosuoil CTOMMOCTBIO MOAPA3YMEBAETCH MPOUIBEISHHE CTOHMOCTH
OUTHMAdbHOTO JBHrATEAsE Ha notpeGuocth 3a 1970—1975 rr. Hapyxuble
Anayerppl 6a30BbIX ABurateselt ObLid TPHHATH OJAHIKHUMH K pasMepa,
OTBEYAICILAM IKOHOMHURCKOMY DacKpOIO JUCTOBOrO Marephana. JIBUraTesi.
HMeloLllle HH3KYIO MMOAHYI0 CTOWMOCTb, HO OJM3KHC K 6a30BbIM 10 CBOEMY
HAPYKHOMY AHaMeTpy, pacCYUTBIBAJIUCD HA IHaMeTpe 0a30BbIX IBUratesei.
Hexoroprie asuratenn ObLIH  pPacCYHTAHBI HA HECKOJbKHX IHaMeTpax,
wanpinep, 30 ey, 220/380 e, mowocteio 1100 87 paccuuThiBajica Ha AHAa-
vmetpe 102 1 120 s, 200 ey, 36 8, moutHocTbio 370 87 paccuHTbLIBaJCcd fia
JHaserpe 50, 63, 70 M.

[ocze skoHOMMYECKOTO CPABHEHHS BapHAHTOB ObLIO MPHHATO 6 raba-
PUTHBIX quaxtetpen 42, 56, 70, 76, 92 u 102 MM, uTO npu UX HaHUMAHbIIeM
4HCIC TIORBOIIO THOYUHTh ONITHMAJbHYIO COPHIO JIBHTATEsell, KOoTopas 10-
pOZKe 17ea/JbHON JHIIL Ha 19%.
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C uesbio ‘BO3MOKHOCTH MO/ICPHH3AUNH CYIUECTBYIOIICH cepun Obl1 mpo-
BeJleH TOHCKOBBIA pacuer JBUraTesedl Ha aKTHBHOM iKeJe3e (ABUraTe el
cepuit AH u All). OntuManbHbiit BapuaHT B 9TOM clyuyae ONpeaens/cs
H3MEHeHUHev JJWHb aKTHBHOM YacT¥ MarHUTHOro Totoka. Ilpu 3ToM OKa-
3a/10Ch, 4TO CTOMMOCThL C&DHH B ITOM Chyuae Ooabiie Ha 12--12,5 Mad. p.,
BeC axKTHBHbIX MarepuaJsos Ooabme Ha 129%.

CpaBHeHHe 3HEPreTHYECKUX MOKa3aTeJseid pa3padaTbiBaeMbX, CYII8CT-
BYIOIIMX M JIBHraTesedl, paccunTaHHbX Ha Gase cyuwecrBywomed cepuu AH u
ATl, mpuBoaunca Ha puc. 3. [Ipy 3ToM OKasblBaeTCs, YTO BHOBbL pa3pabo-
TaHHble ABUTATENU [1G CBOHM MapaMeTpaM 3HAUATEIbHO Jydlle CyLeCTBYIO-
uinx. Tak, y asuratesein yacrorsl 50 ey 3naueHue x.i.4. Boie Ha 109%, aas
motHocted 120, 180 67, nas Apyrux MOIIHOCTEH yBeaHdeHHe K. 1. 1. He-
CKOJBKO MeHble, Kpome Toro, o0beM aKTHBHOM 4acTH ITHX JABHraTe/ex
MeHnbe Ha 6-—119%, Bec 0OMoTOUHOH Meau MeHblle Ha 6--8%, wem y cyiie-
CTBYIOIUX ABUratefed yactotsl 50 ey cepun AH. Jas aBuraresein 4acToThl
200 ey suepreTHYecKHe MOKa3aTelN TaKxkKe B LeIOM Bblie, a 06beM aKTUB-
HOH 4acTi ¥ BeC MEIH HHXKE,

Heo6xX01uM0 OTMETHTD, uTo AHrartesu yactoTbl 200 24 HMEIOT MeHb-
[iee 3HAyeyHe CKOPOCTH HapacTaHHS TeMIepPaTypbl MPU KOPOTKOM SaMlbélgé-
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Puc, 3. 3HaveHusa N H CcosPp AJA CePHH BJICKTPOJBHIA-
Teqeir U=i220 B.
Tisuratenn 220 ey: [—] NpoeKTHpYeMble, 3—3 na 0Oa-
3e pgeHraresaen Tuma All, 5§—5 CyliecTBYIOUIHe ABHUra-
Tequ THna All. dsuratenu 50 ey: 2—2 TPOEKTHpYe-
‘Mble, 4—4 Ha 0ase pasurareneil Thma AH, 6—6 cyie-
CTBYIOL(He ABHrarTenu Tuna AH
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a v cyLecTBYioWUX ABurateteil T=18-+22—— 4TO UPUBOJIHUT K CHUKEHUIG

C2K
HaI1eKHOCTY CYLIECTBVIOIIUX ABUIaTesek.
JHepreTHYecKHe MOKAa3aTeJH ABHTATEA€H, PAaCCYHTAHHBIX Ha Gase cy-
HIECTBYIOIHMX, OTJHY2I0TCA OT MNPCEKTHPYEMOH CepUU He3HAuuTeJabHO (IMo-
paika 1--3%), omnaxo Bec aKTHBHEIX MaTepuaJsoB GOJbIIe, 4yeM IJAA ONTH-
MaqbHbIX aBuratedaeil. Tax, y nBurartenefl yactotbl 50 ey yBeanyeHUe Beca
vMeau aocruraer 50% Epu yMeHbIIeHHHM Beca aKTHBHOTO ’Kejie3a TOJbKO Ha
109%. eurateau wactothl 200 2y MMEIOT yBeJHUYEHHMe Beca aKTHBHOTG KO-
Jde3a Ha 18-+-30% mpu TpakTHUECKH HEM3MEHHOM BEOCE AKTHBHOH MeIH.
B nenoM 145 Bcell cepuy Ha 0ase CYLUIECTBYIOIMUX IBUraTe el yBeAWUEHHE
Beca OOMOTOUHOI MeAH [0 CPAaBHEHHIO C ONTHMa/ bHON cepHefl coctasaset
209, Beca akTHBHOro keJjeza—9Y%. :
CpaBHeHHe IHEPreTHUECKHX M TYCKOBLIX [IoKasaTeJelt JIBHrareseil
CNIPOSKTAPOBAHHON cepuu ¢ 3apvOexHbIMH 00pa3laMH NPUBENEHO HUXKE..

Taoaumga 1

'KpaTkocTh IyCKO-

Kra. Cosg | BOTO MOMEHTA
YCCP («MEZ») 70-72% 0,79-0,89 2333
Beasrua («ACEC») 65,5-73% 0,78-.0,85 2,124
PazpaboraHHble
ABHIaTeNH 69,7--72,1% 0,89--0,92 18-

Orciona BHAWM, YTO IIPOEKTHPYEMbie IBHTATEAH TIO CBOMM TOKA3ATESAM
Haxo01sTCA Ha YPOBHe C JYUIIMMH 3apyGexHbIMH 06pa3naMHy.

Taxum oGpasoM, paspaGoraHHas yHUGULUKMPO3aHHAs cepus 3-(pa3HbIX
ACHHXPOHHBIX 3JIEKTPOJABHTATENEH MJA DYYHONC 3AEKTPOUHCTPYMEHTA IO
CBOMM II0KAasaTeJsaM JIPEBOCXOAHT CYILIECTBYIOUIHE IBHDATEIH, HAXOAHTCS
Ha ypoBHE ¢ JYYIIUMH 3apyOexkHbIMH 00pa3laMH H OTBeYaeT COBPEMEHHBIM
TpeOOBAHUAM, TPEIbABAAEMBIM K 3JEKTPOHHCTPYMEHTY M0 O6ecreueHHIo
3.1eKTp06e30nacHOCTH.



