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NcTouHnKk HEM3MEHHOT0 TOKA IS NUTAHUSA YCTAHOBOK MHOYKIMOHHOIO Harpesa

[7])[16’0()6[{(»1 AHAAUMUYECKUE 3ABUCUMOCITIN UL PE3YALINAINDGL AHAAU3A UCTIIOUHUKA HEU3ZMEHH020 1MTOKA ona numanus ycmarosok uudym;uom{ozo

Hazpesa, OCmMpPoCcHILoeo no I'-00pasnoll cxeme ¢ yuémom nomeps 6 opoccee.

Haegederno anauimuyii 3a1eacnocimi ma pesyavinamu QHaisy 02cepesia He3MIHHO20 CIMPYMY OAA HCUENCHHA YCINAHOBOK [HOYKUIIHO20

Haepisarts, 106y006a1t020 110 1'-n00IOHITT cXeMi 3 YPAXYSAHHAM GIMPant 6 0pocei.

J17151 9JICKTPOIIUTAHUS YCTATOBOK MHJIYKIIMOHHO-
10 HaI'peBa METAUIOB B PsyIe clIydaes HesecoodpazHo
HPUMEHTL MCTOMHUKM HEU3MCHHOI'O TOKA IIOBBI-
HICHHOM 1acTOThl. OJIHUM M3 IPUMEPOB TAKOI'O IpK-
MCHEHHMS MOKET OBITH HUTAHUE MHOTOIIOCTOBOM yCTa-
HOBKM MHJIYKIIMOHHOI'O HarpeBa CTajlbHbIX 3ar0TOBOK
H0J1 TJIACTUYECKYIO J[ehopMaIuIo, cocTosei n3 ne-
CKOJIBKUX 1OCJHCHOBATCIBIIO COSJIMHEHHBIX UHIYKTO-
pos. HuskoBoJILTHOE HAUPSDKCHUC LUTAHUS OJHOTO
WHJIYKTOpA 10 OTHOIICHUIO K 00J1€€ BBICOKOMY BBIXO/I-
HOMY HAIPSPKCHUIO HPEoOpa3oBaTeld HacTOTI HO3BO-
JISICT HPHU MOCICOBATCILHOM COSJIMHEHNT UHIYKTO-
POB B IICIIM HAIPY3KU CTaOMIU3UPOBAHHOIO TOKA I10JI-
HOCTHIO MCIOJIB30BATEL LPeoOpa30BaTesIh 110 MOILHOC-
TH 0¢3 NMPUMEHCHUS MOHIDKAIONUX TpancdopmMaro-
POB HOBBLINICHION 9acTOThL. I3MEHEHME COLIPOTUBIIE-
HUst MHJIYKTOpaA IPY HarpeBe 3ar0TOBKYU, ¢E BBEJICHUA
B MHJIYKTOP U M3BJICUYCHUM M3 MHAYKTOpa B CJlIydae
CcTadMIM3aly TOKA HE BIMSET HAa HAIPEB 3arOTOBOK B
JAPYTUX MHJAYKTOpax. MHBIM 1IpuMepoM ABJISAETCSA
crabuiin3aius Toka MHIyKTopa MHIIYKIIMOHHOM 1J1a-
BUJIBHO 1IcuM JPist odeciieuenus HEU3MEHHON CKO-
POCTH JIBUZKEHMST PACIUIABJICHHOIO METala B TUIJIC,
UTO  ONPCACISCTCS B3AMMOMCHCTBUEM  MArlHUTHOLO
NOJIst MHJIYKTOPA ¢ HABCJICHHBIM B MCTAJUIE 2JICKTpH-
YECKMM TOKOM (1OHjIcpoMaToOpHbIA dhdekr). Cko-
pOCTh METAIA IIPU ITOM IPOLOPIIMOHAILHA HAlPsI-
SKEHHOCTHU MarHUTHOIO I10JISI U 3aBACUT OT 4acCTOThI
TOKa UHJIYKTOPA, Y/ICIILHON MOIIIHOCTH 1I€UM, TEOMET-
PUYIECKUX COOTHOIICHME TUTIISL M paciulasa [2].

Cpejitit pa3HOOOPA3HBIX JICKTPOTEXHUICCKUX YC-
TPOUCTB, C HOMOIILE) KOTOPLIX MOXXHO IPUHIIUITM A b-
HO pEINaTh 3ajlady cospaHus cucrem [=const (miu,
TouHee, NpeodpaszoBeiBaTh cucteMy U= const, od1ie-
NPUHSTYI0O B cdepe TI'eHEepUpOBaHUA, B CUCTEMY
I=const juisi obJjlacTy pacupenesicHust 1 1orpedie-
HUsT), 0c000€ MCCTO 3aHMMAIOT MHAYKTUBHO-EMKOCT-
unic npeodpaszosarenu (MEIT) [6, 7]. Pons Takux npe-
oOpasoBaresicii MOI'YT BBIIOJIHATH U3BECTHBIE CXEMBbI
Bymepo, Wlreiimerna u psjt jipyrux. B pabore [4]
ONHMCAaH MCTOJI CTPYKTYPHOI'O CMHTE3a MHOIO(a3HbIX
UEI (¢cradmim3aTopoB ToKa), IIPOBCJCH MX CPAaBHU-
TEABHBIA aHAIM3 U ollTuMU3anust. McceiejioBanbl yac-
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TOTHBIC U CTAaOMIIM3UPYIOLIME CBOMCTBA Ipeodpa3oBa-
TeJICH PA3IUMYHLIX CTPYKTYP IIPpU paboTe Ha aKTUBHYIO
Harpysky. Ilpocreitmas n3 aux — I'-o0pasHas cxema,
cojiepsKalliagd HACTPOEHHBIE B PE30HAHC WHJYKTUB-
HOCTb ¥ EMKOCTD. Takast cxema, cocTosAIast U3 ujiealib-
HBIX PEAKTUBHBIX DJIEMEHTOB, 00ECIIEUMBAET IPOTEKA-
HUC B HAIPy3Ke [IPU U3MEHECHMU €€ [1apaMeTpOB He-
M3MEHHOI0 TOKA, 3aBUCAIIEI0 TOJIBKO OT HAIIPSDKEHUS
IIUTAHUS CXEMBI.

OJIHAKO pealibHblC KATYUIKA WHJAYKTUBHOCTH U
KOHJICHCATOPbL XapaKIepPU3YIOTCsA, COOTBETCTBEHHO, 100-
POTHOCTBIO M TAHI'CHCOM YIJIA JUAIEKTPUUIECKUX T10-
TCPB, II0TOMY IIPY AHATIA3E SJICKTPOMAIHUTHBIX MPO-
[ICCCOB B CXEMax 3TH 2JIEMEHTBI YIUTBIBAKOTCS ITOMU~
MO PCAKTUBHOI'O CONPOTUBJICHUS CIUE M aKTUBHBIM
COUPOTUBICHUEM. XOTs aKTUBHbBIC COIPOTUBIICHUS B
9TUX 2JEMEHTAaX CTPEeMATCsS 00BIMHO MUHUMUM3UPO-
BaTh, OHM BCEIJIa LIPUCYTCTBYIOT, YTO B HEPBYKO Ove-
peltb, OTHOCUTCSL K KaTyIIKaM MHJIYKTMBHOCTU U, B
MEHBIIEN Mepe, K COBPEMEHHBIM KOHJIEHCATOpPaM,
00JIalaloUM CPAaBHUTEIBLHO HU3KUMU 1OTEPSIMU
(1g6=0,5+1,5 %).

B kauecTBe MCTOYHMKA IIMTAHUS YCTAaHOBOK MH-
JIYKIIMOHHOIO HarpeBa METAJIOB HauOoJee MIPOKoe
pacipoCTpaHeHUE TTOJIyYMIIM TUPUCTOPHBIC IIpeodpa-
3osaresin 9actorsl (TTIY) Ha 6ase pe3OHAHCHBIX MH-
BEPTOPOB TOKA U MHBEPTOPOB Haupspkenus [1, 3]. M3-
BECTHO, YTO PEXUMBI paboThl TaKUX IpeoOpa3oBaTe-
JICH CYIIICCTBEHHO 3aBUCAT OT U3MCHEHMS IApAMETPOB
HOJIKJIFOYAEMON K HUM MHAYKIIMOHHOW Harpy3Ku, 9To
TpeOyeT CIeNMaIbHBIX aJITOPUTMOB yiipasieHust TTTH
Y IPUMEHCHUS Pa3JIMYHBIX YCTPOMCTB COTJIACOBAHUS
[8]. B ¢Bs13u ¢ 9TMM BO3HUKAET IpobiIeMa peanusanumn
TEXHOJIOIMYCCKOT'O IPOLIECCa ¢ HEM3MEHHBIM TOKOM B
uHjpyKrope. i peleHns nocTaBiaeHHON 3aa4u Obl-
JIA TPOBEJICHBI UCCAEJOBAHUA OCOOEHHOCTEN NpuMe-
HeHnst TTTY B kadecTBe UCTOYHMKA HAIPSDKEHUS 1M~
tanus METL. TmarenbHplii aHaIu3 3JIEKTPOMarHuT-
HBIX IIpolieccoB, npoucxomsamux B TTIY npu uzmene-
HUY 11aPaMETPOB MHJIYKIIMOHHO HAarpy3KH, IOKa3all,
10 HanboJiee IIPUIOHBIM UCTOUHUKOM HaIIPSKEHUS
nuranus METIT apisierca TITY na 6a3ze nusepropa Ha-
HPSKEHUS WU IBYXMOCTOBOI'O PE30HAHCHOT'O MHBEP-
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TOpa ¢ (ha30BBIM peryJiMpoBaHuem [5].

B HacToa11eit crarhe HpUBOJISITCS PE3YIIBTATHI aHATTA3A
I-obpasnoit cxempl MEIT ¢ dynkimeil ncrounmka nems-
MEHHOI'0 TOKa JUIST 1T TAHUs! YCTAaHOBOK MHJTYKIIMOHHOI'O Ha~
Irpesa ¢ yaEToM HoTeph B JIpoccesie, puc. 1.
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Puc. 1

Ha oToit cxeme kartymika nuaykrusnoctn METT
HPEJICTABICHA B BMJIC IIOCIIEIOBATCIILHO COEJIMHEHHBIX

NHJIVKTUBHOCTU C PCAKTUBHBIM COUPOTUBIICHUCM x[ u

AKTUBHOI'O CONPOTUBIIEHMS /', U XapaKTEPUIYETCsI JIO-
OporsocTpio Q, =x, /1. Emxkocts C ripussita ujiean-
HOJ € CMKOCTHBIM CONPOTUBICHUCM X .. FIHJyKTOD Ha-
rpesatenbuoi yeranosku apisiercst juist UETT narpys-
KoM Z, , KOTOpasl XapaKkrepusyercs O0IIEN PUHSTBIM
MoKasareNeM tgp, , NPy MPOX0XK/ICHMN TOKa 1 7 110 KO-
TOPOI Ha Hel yeTanasimBacrest nanpspkenue U, Tor-
na MEIT ¢ unjtykropoM ABJsieTcsl Harpys3Koi Z Juisd
TITY kak UCTOTHUKA HAIPSDKCHUS C BBIXOJIHBIM 3Ha-
qenueM U. (TTosiaracMm, B 11epBoM NPUOIMPKEHUM, YTO
BeIX0/HOE Hanpsokenue TITY — curyconganbroe).
Wssectno, yro MEIT obeciieunBaeT HeM3MeHHbIA
TOK B Harpyske ZH 1PV U3MCHCHUM ¢€ mapamMerpoB
IIPM PaBeHCTBE PEAKTUBHBIX COMPOTUBICHUNI MHJTYK-
TUBHOCTU X, M EMKOCTU X ., TOITOMY JUL aHAJIN3a CXC-
Mpl MEIT ¢ BO3MOKHBIMU HEPE3OHAHCHBIMU PEXU-
MamMM padoThl (M3-32 HEMUJICAJILHOCTY JIPOCCCIsl) BBO-
aurest KoddpuuueHT k=xL /xC, XapaKTepU3 Yy
COOTHOMICHIE MEX/TY PEAaKTUBHBIMY CONPOTUBIICHMSI~
MHI KaTYIIKKU UHJYKTUBHOCTHA U EMKocTy METT.
[Tostmoe conporusienue MEIT ¢ unjykropom
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Ha puc. 2 nokazansl KpUBbLIE 3aBUCUMOCTU IIOJIHOTO
conporusienus METT ¢ uuiykropom ot oTHOCHATEIL-
< sk
ST - . _
HOW  BEJIMYUHBI ZH ZH/,\L upnm - x, 1 Owm,
Q1=6, k=1 n n3meneHun tgp,, or 4 o 10. Ananu3s
KPUBBIX IIOKa3bIBAET, YTO MAKCMMAaJILHOEC 3HAUYEHUE
= BYan K o hl N
Z—ZMAX HabJoacTcst npu Xy 1. C yBenuyeHueM
tgpy, ZM Ax HPOIOPIMOHANILHO Bo3pacTact. Beimanua
Z 3aBUCHUT TAKKE U OT 3HAYCHUS QL, HO 1pu
. . . A,
‘Q]_>10 poct ZMAX C YBCIMYECHUCM QL HIPAKTUIECCKHA

HEC IPOUCXOINT.

o]

WMurepec npejicraBisgeT 3aBUCUMOCThL TaHTeHca
yrjia ¢Jisura (as tgy MeXay BXOIHBIM HAIPSDKEHUEM
U v tokoM [ OT mapaMeTpoB UHJIYKTOpa,
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T.K. €r0 3HAYCHUE OIPEIENIAET YPOBEHb DPEAKTUBIHON
MOILHOCTH, FeHepupyeMoii npeobpaszoBareiem.
v ok
AHIN3 3aBUCUMOCTU tgp=f(Z,, lgp,,), npuse-

JICHHOV Ha PUC. 3, MOKA3BIBACT, UTO tZp MOXKET UMETH
KaK IIOJIOKUTEIBHOE, TAK M OTPUIIATEIIHFHOE 3HAYECHUS,
1P 5TOM HyJIEBOE 3HaUYCHUC (gp =0 HAOIIONAETCS IpH
Z :ZM AX XoTs [UIst TIOJIHOM 3arpy3ku IipeofpazoBa-
TEJIST 110 MOIIHOCTHU KeJNATENbHO, YTOODI tgp ObLT G-
30K K HYJIO, OJJHAKO IIPU 3TOM CYIIECTBYET pe3Kasi
3aBMCUMOCTE £ 0T Z,, ITO SIBHO HPUBOJIUT K PE3KOMY
U3MEHEHUIO pexkuMa padoThl HpeodpazoBaressi pu
U3MEHEHUAX ZH'




Jluist ananusa crabunusupyiommx csoiicrsa METT
ObUIM TTOTYIEHBI BRIDAKEH NS JUISI TOKA B MHIYKTOpE ),
1 TOKA KOPOTKOI'O 3aMBIKAHUSI IH K3 1IPU ZH=O
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=1/ e =, (ZH, 1g<pH*) Kak punno, ¢ ysenude
HUEM CONPOTUBICHUA Z ' TOK HHLYKTOPa CHUKAETCS,
qTO CBSA3AHO ¢ HAJIMYMEM aKTUBHOTO CONPOTUBJICHUS
B KaTYIIKC MHJYKTUBHOCTY. CTelenh CHVKEHUST TOKA

VBEAMUMBACTCA HHPU YMCHBLIICHNUN e€ )[O()pOTHOCTI/I QL’

14

I/IHTCDCC HPEACTABIISICT 3aBUCUMOCTL OTHOCH-
TCJILHOT'O 3HACHU I HAIPSXKEHUSA HAa MHJTYKTOPE U;[ oT
BCJIIMYIUHBI €I'0 IapaMCTPOB
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B pesyibrare YMCICHHOIO pacy€ra BBHIPAKEHUs
(5) OpwIM TOJIYYEHBI 3aBUCUMOCTH U;;:f (Z;‘{, tg<pH),
[peicTaBICHHbIC Ha puC. 5.

AHanm3 puc. 5 IOKa3bIBAET, YTO HANPSLKEHUE Ha
MHJIYKTOPE PACTET IPAKTUYECKU JIMHEHHO IIPY yBeJIn-
HCHUM Z,, € HYJISl, HO CTCHCHB POCTA B JAJIbHEMIIIEM
cumkaercst. Heo0XoauMo OTMETUTE, YTO TAKOE yBeJIU-
GEHME OIPAaHMYeHO PadOuUM HAIPsDKEHUMEM KOHJIEH-
cartopoB, U TpeOyeT MX 3aLUTBl OT HEHOIYCTUMOIO
YBEJIMUCHUS] HAIIPSKCHUS.
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MoHoCT, HepeiaBaeMasi B MHIYKTOp, U e€ OTHO-
CUTEIIBHOE 3HAYCHIE ONPENCTAIOTCS BIPAKCHUAMUA
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Pt ——““—PH =0T, cos 7
H=y 1. Ve e 0%y N
HK3

ITo Beipaxenuio (7) NpOBEJACH aHAIMU3 OTHOCH-
TEALHOIO 3HAYEHUsI MOLIHOCTH, IIEPEaBaAeMON B Ha-~
rpy3ky MEIT, o pesysnbraraM KOTOPOIo ObLIX IOy~
YeHBI M [PUBEIEHBI HAa puc. 6 3aBUCUMOCTU

P, =f(ZH, tgwﬁ) .

Puec. 6

[To KpMBBIM BWIHO, YTO MOIIHOCTbL JOCTHAIAET
MaKCUMaJILHOTO 3HAUCHUS B 00JIACTH BBICOKUX COII-
POTUBIIEHN I HAIPY3KH, a 3aTe€M MEJUICHHO CHUXKAETCSI.

B pecanbupix MEIT eMKOCTHOE CONPOTUBICHUE
KOHJEHCATOPA X - MOXCT OTIMYATCS OT MHAYKTUBHO-
ro conporupienusy , r.ek=1. Unrepec npecTaBisgeT
BiMsIHUE n3Menenusi k B obnactu 1,1>k>0,9. Ha puc.
7 MOKa3aHo CEMEMCTBO KPUBBIX 3aBUCUMOCTY OTHOCU -
TCIHHOI'O 3HAYCHUS TOKA HArPY3KU 1;{ OT OTHOCHTEJIb-

HOTO 3HAUCHMsI CONPOTUBICHUS HArPy3Ku Z, IpU
Q / =0 JIsI HEKOTOPBIX 3HAYECHUI k.

Kak BUJIHO, OTKIIOHEHUE k OT €IMHUIILI YXYAIIIACT
cradunusupyrorue cpoiictsa MEIT. Kpome atoro npu
k>1 nostBisierest 001ACTh NOBBIIEHN [, IO OTHOIIC-

HUIO K TOKY KOPOTKOI'O 3aMbIKAHUSA IH K3

TaxkuM 00pa3zoM, IOJIYIEHBI BBIPAXKEHUSI, 103BO~
JISTIOIIMC AHAIM3UPOBATh CTAOIIN3UPYIOLIUE CBOCT-
Ba MEIT B cucreme "TITH-npeodpazoBaTeans UCTOYHMY-
Ka HanpsDKEHWs B UCTOUHMK TOKA — YCTAHOBKA MH-
JIYKITMOHHOTI'O Harpesa”.

YcTanoBieHo, 9To Haubdosee MpueMIeMOn siBJis-
ercst pabora MEIT B obacTu 3HaUeHUN Z 1 >X; > Orpa-

ISSN 0204-3599. Texu. exekmpoounamia. 2009. Ne 4

o — .

Puc. 7
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