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MeToa0oM KOHEUHBIX 3JIEMEHTOB pellIeHbl 3a/laud O COOCTBEHHBIX KOJeOaHUsIX
JIMCKOBBIX HW3THOHBIX Ibe30mpeoOpa3oBaTesieil (COCTOSMIMMX W3 METAJUTHYECKOU
MOJUTO’KKHM M HAaKJIECHHBIX HA HEE C JIByX CTOPOH IbE30IJIACTUH) C MPOU3BOJIBHBIM
COOTHOIIEHUEM Pa3MEpOB JUIsl IByX BApUAHTOB 3aKPEIICHUS TOUI0KKHU (CBOOOIHO
ONepTOi M KecTKO 3akperyieHHoi). [IpoaHanmu3upoBaHbl CHEKTPbl COOCTBEHHBIX
4acTOT B PEXKHMMax pPE30HAHCAa M AHTUPE30HAHCA, PACHPEJCIICHUs CMELICHUH Ha
MOBEPXHOCTU TOMJIOKKM M  3aBUCUMOCTH JUHAMHUYECKOro Ko3(¢uimeHra
ANEKTPOMEXaHUYECKON CBS3U oT reOMETPUUYECKUX pa3MepoB
be30MpeodpazoBaTess, Marepuaja IMOUIOKKM M THIA  Ibe30KEPAMUKH.
OmnpeneneHbl ONTUMAIbHBIE TEOMETPUYECKHE pa3Mephl IMpeodpa3zoBatess, MpU
KOTOPbIX  JIOCTUTAeTCs ~ MAKCUMaJbHBIH  TUHAMHUYECKMH  KO3((UIMEHT
JIEKTPOMEXaHUYECKO CBA3H, U OLICHEHA €0 BEJIMYMHA.

Bo MHOrmX aKyCTHYeCKHX  YCTPOHCTBaXx INIHPOKO TPUMEHSIOTCS  HM3TUOHBIC
nbe3onpeodpasoBaren  OMMophHOro THMA. OJTH Mpeodpa3oBaTeNd HMMEIOT Pa3IHIHYIO
KOHCTPYKIHMIO: OOBIYHO OTO JIB€ OIMHAKOBBIC JKECTKO COCAMHEHHBIC ITbE30TUIACTHHBI,
MOJIIPU30BaHHBIE IO TOJIIHWHE, KOHTYp MpeoOpa3zoBareiisi JuO0 CBOOOAHO OMEPT, JHOO
KECTKO 3akperuieH. Pacder Takumx mbe3ornpeoOpa3oBareneld MOXKHO BBINOJHATH 10
NpUOIMKEHHBIM OZHOMEpHBIM (popmynam [1-4] mnmm OGojiee TOYHO C TMOMOMIBIO METOAA
KOHEYHBIX AJICMEHTOB [5, 6].

Jis yBenmM4eHus MEXaHHYECKOW MPOYHOCTH M3THOHBIX MpeoOpa3oBaTesiell UCTIONb3YeTCs
MeTaJuInyeckas Mojaioxkka. Hambonmee dYacTo BeTpeyaeTcs KOHCTPYKIHSA, COCTOSIAS W3
KPYTJI0ro METAINIMYECKOr0 JUCKA U HAKJIIEEHHBIX Ha HETO C IBYX CTOPOH Ibe30IUIacTuH [7, 8].

Pacuer xapakTepucTUK 10J00HOrO mpeoOpazoBaTens (C OAHOM IbE30IUIACTHHOI)
BBHITIOJTHEH B CTaThe [7] Ha OCHOBE MPUOIMKEHHON ogHOMEpHOW mojenu. Kak orMedeHo B
3TOH cTaThe, MPU pacueTe MPUHATHI OOBIYHBIC B MOJOOHBIX 33aJauax JOMYIIEHUS: O MaJIOCTH
nporuba Mo CpaBHEHUIO C TOJIIMHOW, O MPUMEHUMOCTH rumnote3sl Kupxroga, o manoctu
TOJIIMHBI TIpeoOpa3oBaTeNs MO0 CPaBHEHUIO C PAJHyCcaMH IbE30JUCKAa U TOIJIOKKU U T. II.

Kpatkue pe3ynbTarhl, MOJTy4YEeHHBIE JJISI MpeoOpazoBaTes ¢ ABYMs IbE30IUIACTUHAMU Ha
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OCHOBE OJIHOMEPHOM MOJENH, MPUBEICHHI B JoKiIane [8]. B To4HOM mocTaHOBKE MOAOOHBIE
nbe30IpeodpazoBaTeii  HE  AHAJTU3UPOBAIUCH  BBUAY  HEBO3MOXKHOCTH  pPELICHUS
BO3HUKAIOIIMX TMPU 3TOM 3aJad CYyIIECTBYIONIMMH aHAaJIUTHUYECKUMU MeToJamMu. Pemienue
9THX 33/1a4 B TOYHOM MOCTAHOBKE BO3MOXKHO C MOMOIIbIO METOJIa KOHEYHBIX 3JIEMEHTOB Ha
MEepCOHAIbHOM KoMmmbloTepe [5, 6,9]. C ucnonp3oBaHHEM METOAA KOHEYHBIX 3JIEMEHTOB
aHAIM3UpYeTCs ABYMEpHas MOJENb C Y4YeTOM JBYX KOMIIOHEHT CMeIleHusi (OceBO U
paauanbHOW) M IBYX KOMIIOHEHT 3JIEKTPUYECKOTO MOJIs. DTO MO3BOJUIIO, C OJHOM CTOPOHBI
OLICHUThH TMpenesbl MPUMEHUMOCTH NPUONMKEHHBIX OJHOMEPHBIX MoOJeNei, a ¢ Apyroi
CTOPOHBI,  ONPENETUTh  ONTHMAJIbHBIE  TCOMETPUYECKHE  pa3Mepbl  HM3THOHOTO
be301peodpa3zoBareisi, 00ECIeUNBAIONINEe MAKCHUMAIBHBIM JWHAMHYECKUH Kod(dduimeHt
anektpomexannueckoir cBs3u ([AKC), a, ciemoBarenbHO, MakCHUMabHYIO 3(QEeKTHBHOCTD
peoOpa3oBaHus SHEPTUU U MAKCUMAJIbHYIO IIMPOKOIMOJIOCHOCTh IPe0Opa3oBaTes.

PaccmMoTpuMm  Kpyriblii  M3THOHBIA  Nbe30NpeoOpa3oBaTenab, COCTOSIUIMNA U3 JABYX
OJIMHAKOBBIX COOCHBIX IIbE€30JIUCKOB, BKJIIOYEHHBIX NapajIebHO, M METATLTUYECKOMN
TIOJUTOKKH Mex 1y HuMH (puc. 1). Panuyc nbe3onuckoB — a , TonmuHa — [ /2 (I — oOmias
TOJIIIMHA JIBYX THE30MCKOB), PaluyC MOIOKKA — b , TONIMUHA — /1 ; B aJbHEHIIEM BCe
TeOMETPUUECKHE pa3Mepbl HOPMHUPYIOTCS Ha paauyC TOUIOKKUA. BBemeM Takke
OTHOCHUTEJIbHBIC TEOMETPHUCCKHE pa3Mepbl: O =a/b u y=h/l.

Puc. 1. JIuckoBblit U3ruOHBIN Mbe30MpeoOpa3oBaTensb:
a — cBOOOJIHO OmepTas M0 KOHTYPY MOIJIOKKA, O — KECTKO 3aKPEIUICHHAs 110 KOHTYPY

MOJUTOXKKA; 2a — NUAMETP MbE30AUCKOB, 2b — nuameTp MOAJI0XKKH, [ /2 — TonmuHa
MbE30/IUCKA, /I — TOJIIHMHA MOJIONKKHU, U — KOMIIOHEHTHI CMEILIEHUS Y3JI0B KOHTYpa
TTO/JIOKKH TIPH 33JJAHHBIX TPAHUYHBIX YCIOBUSIX

[Ipu ananm3e COOCTBEHHBIX KoOJIeOAHWUH JUCKOBOTO WM3THMOHOTO MpeoOpazoBaTess
NPEIONIaraeTcsl BBIMOJHEHNUE CIEAYIONIMX AJICKTPHUECKUX W MEXaHWYECKHX TPAHUYHBIX
ycroBmid.  [TmockuMe TIOBEpXHOCTH THE30IIACTUH  TOKPBITHI  TOHKUMH  DJIEKTPOJaMH,
NPECTABISIIOIIMMU  COO0H  SKBHIIOTCHIIMALHBIE TIOBEPXHOCTH. Ha IMIMHIpHYECKUX
MOBEPXHOCTSX MBE30IUIACTUH OTCYTCTBYET HOpPMaJIbHAsi KOMITOHEHTA JJIEKTPHUYECKOU
UHIYKIUH. Besi BHENIHSS MOBEPXHOCTD MbE30MpeoOpa3oBaTelisi CBOOO HA OT MEXaHHYECKUX
HarnpsikeHud. M3BecTHO, YTO COOCTBEHHBIE KOJICOAHUS W3TMOHBIX IHhE30TpPeoOpa3zoBaTeIei
3aBUCAT OT YCJIOBHI WX 3aKpervieHus. B ciiydae cB0OOOIHO omeproro mpeoOpa3oBaTels
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oceBasi KOMIIOHEHTa CMEILleHUsI OIHOTO OMEepPTOro y3ia oOpaiiaercs B HyJb. B ciyuae jxecTko
3aKPETUICHHOTO (3alIeMJICHHOT0) Tpeo0pa3oBaTeisi OCEBbIE W paauaibHbIe KOMITOHEHTHI
CMEIIEHUS BCEX Y3JIOB, HAXOAAIIMXCS HAa LMIMHIPUYECKON MOBEPXHOCTH MOJUIOKKHU, PaBHbI
Hymo. B paborax [9, 10] moka3zaHo, 4YTO B METO/I€ KOHEYHBIX DJIEMEHTOB NPH YKa3aHHBIX
ITPaHUYHBIX YCJIOBUSAX [UIsl aHaiM3a peXUMa pe30oHaHca (KOPOTKOrO 3aMbIKaHUsS) U
aHTUPE30HAHCa (XOJIOCTOTO X0/1a) HEOOXOIMMO PEIIUTh MAaTPUUYHBIC 3a/1a4ul HA COOCTBEHHBIC
3Ha4YeHUs OOJBIION Pa3MEPHOCTH:

((H,1- (k) e [M]) 3 =0, ()

([H]- 3 1,3 [H, = (kD) e [M1) ) =0, 2

rae [M] — rnoGansHas OGe3pazmepHas maTpuna maceel; [H ], {H,}, H, — riobanbHble

uv
663p&3M€pHLIC MaTpulbl X KECCTKOCTH, HBGSOZ)JIGKTPPI‘{QCKOﬁ (CGKECTKOCTU» U ,Z[HBJIQKTpPI‘-IGCKOfI
KCCTKOCTU C YYCTOM TI'PaHUYHBIX yCJIOBI/Iﬁ Ha JJICKTPOAAaX M HCKIIIOYCHUSA SJICKTPUUCCKHUX

MOTEHIIMAJIOB y3JI0B, HAXOJIALIUXCS B 00bEME IMbE30JIUCKOB; C,, — AJIEMEHT Oe3pa3mMepHOn
MaTpHULbl YIPYIUX NOCTOSIHHBIX MbE30KEPAMUKH; k, — BOJIHOBOE YKMCJIO MONEPEUHON BOJIHBI
B IIbE30KEPaMHUKe; {U,} — BEKTOp Oe3pa3MepHBIX, HOPMUPOBAHHBIX HA PaUyC MOATO0XKKU b ,
Y3JIOBBIX CMelLIeHul; k,b — Oe3pa3MepHbIii 4YacTOTHBII MapaMeTp, B AalbHeileMm Juis

KpaTkocTh — Oe3pa3mepHasi dvacTtora. [JoOambHbple MaTpuilkl B 3amadax (1) u (2)
GOpMHPYIOTCST W3 COOTBETCTBYIOIIMX DJIEMEHTHBIX MATPHIl, KOTOPBIC OIPEIEISIOTCS
UHTErpaaMH 110 00beMy KOHEYHOTO AJIEMEHTA.

N3 pemenuss wmarpuunbix 3amad (1) w (2) HaxomaTrcs COOCTBEHHBIE 3HAYCHUS
(6e3pa3mMepHbIC PE30HAHCHBIE W AHTUPE30HAHCHBIE YaCTOTHI) U COOCTBEHHBIC BEKTOPHI —

Oe3pa3MepHbIE Y3JIOBbIE CMEINEHHsA {u,;}, TMO3BOJIIONIME CYAUTh O ¢Gopme KoaeOaHui

JMCKOBOTO ThE30IMpeoOpa3oBareisi Ha KOHKPETHOM Moje. 3Has COOCTBEHHBbIC 3HAYCHHS U
coOcTBeHHBIC BeKTOphl 3amaud (1), mMoxxHO BhuUCIUT, JKC (k) mis mo0oi MOJIBI
KoJie0aHUN KaK OTHOIIECHHWE B3aUMHOW SHEPIrUU K CpeJHEMY IeOMETPUYECKOMY 3HAYCHHIO
YIPYTOW U 3JEKTpUYecKo suepruii [9, 10]:

k= [Nk 6 = (0 ) 1 (kD) et TM 1)

[Ipu pacuerax MOJOBHHA OCEBOIO CEUEHUs IMbE30IpeoOpa3oBaresis, PacloOoKEHHAs B
NPaBOil TOJYIUIOCKOCTH, pa30MBaeTCs Ha KOJbIIEBBIE NPSMOYTOJIbHBIE MbE30AKTUBHBIC WU
[IACCUBHBIE KOHEYHBIE 3JEMEHTHI C KBAJIPAaTUYHOM ammpoKcuMaluei (BTOPOro Mmopsiika) ¢
BoceMbIO y3i1amMH. C KaXIbIM y3JOM CBSI3aHO JIBE KOMIIOHEHTBHI CMELIEHMS: OceBas U
paguanbHas, a I NbE30AUCKOB — U DJIEKTPUYECKUM NOTEHIMAI. MakCUMalbHOE YUCIIO
YOPYTUX KOHEYHBIX JJEMEHTOB, Ha0HpaeMbIX IO paauycy MOJUIOKKH, paBHO 15.
MaxkcumanbHOe YHCII0 MbE303JEKTPUUIECKUX KOHEUHBIX AJIEMEHTOB, HAOUPAEMBIX 110 PATUYCy

IbE30/TUCKA, MEHBIIIE JIN0O paBHO 15 M 3aBHCHUT OT OTHOIICHHUS PATIYCcOB a/b .
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[Tpoananu3upyem creKTpbl COOCTBEHHBIX 4acTOT, (hopMbI Kosiebanuit u 3apucumoctu JJKC
nepBoid K3rMOHOW MOJABI AMCKOBOIO IpeoOpas3oBarens i JIBYX CIy4aeB 3aKperyeHHs
MOJ/IJIOKKHU: CBOOOJHO OMEPTON M JKECTKO 3aKperieHHOH. B kadyecTBe Marepuana moJjI0KKH
UCIIOJIB3YETCsl MO0 cTaib, JUO0 OpOH3a; MHhE30JAMCKU BBINMONHEHBI n3 Kepamuku L[TC-19,
napaMeTpbl KOTOPOH COOTBETCTBYIOT CIIPABOYHBIM JTaHHBIM [11].

Ha puc. 2 npuBeneHsl 3aBUCMMOCTH O€3pa3MEPHBIX PE30HAHCHBIX M AHTHUPE3OHAHCHBIX
94acTOT MEPBOM MOJBI OT OTHOIIEHHS TONIIMH ) TpPH TPeX 3HAYCHHAX mapamerpa [/b mis

CiTydasi CTallbHOU MOJUIOKKHU. M3 puc. 2 ciieayer, u4To Juisi TOHKUX nbe3orutactud (//b <0,1)
3aBUCHMOCTh PE30HAHCHON YacTOTHI OT TEOMETPHUECKOTO pa3Mepa ¥ SBISICTCS MPAKTHYECKU
JUHEWHONW W TOJBKO JUIS TOJICTHIX mbe3ormactuH (//b=0,2) mpu y >1,5 HaOmomaercs

HeOOJbIIasi  HETWHEHHOCTh  (TIOHMDKEHHE  PE30HAHCHOW  YacTOThl  OT  JIMHEWHOTO
npubmkenus). [lpu OJMHAKOBBIX pa3Mepax U3THOHOTO MHE30IpPeodpa3oBaTeis €ro
pE30HAHCHAs 4acTOTa MPHU KECTKO 3aKPEIJICHHOM MOJJI0KKE MPUMEPHO B 1,5 pasa Bblle, yeM
pu CBOOOJHO omepTol mojytoxke. st ciydasl MOIOKKH W3 OpOH3BI XOJI 3aBUCUMOCTEH
PE30HaHCHOM YacTOTHI OT TOJIIIMHBI AaHAJIOTUYEH KPUBBIM, MPEACTABICHHBIM Ha pUC. 2.

y 5_ktb a) 2.5-ktb 6)
P *
< 2,0 ’
< 5 6‘
1,01 . > A 15 ) 5
1 : 3 1,0 ; S X
] v I 3 7 = ¥ 3
05 Y i —
] . 2 : ] Y 2. o
—t 1 % T
05 10 15 20Y 05 1,0 15 2,0 Y

Puc. 2. 3aBucumoctu 6e3pa3MepHBIX pe30HAHCHBIX (KpHBbIE 1, 3, 5) 1 aHTHPE30HAHCHBIX
(xpuBble 2, 4, 6) 4aCTOT NEPBOI MOBI AUCKOBOIO MbE30IIPE0OPa30BaTENS CO CTATLHOM
MOJITIOKKON OT OTHOIICHHS TOJIIIHH ) ; 0 =0,9:

a — cBOOOJIHO omepTas MOJUI0XKKA; O — MKECTKO 3aKpeIyIeHHas IOJI0KKa;
1,2—1/b=0,05;3,4—1/b=01;56—1/b=0,2

Ha puc. 3 npuBeneHs! pacnpeesieHuss KOMIIOHEHT CMELIEHHUs] Ha TIOBEPXHOCTH CTaJIbHOM
NOJ/UIOKKHM I JIByX CIOCOOOB €€ 3aKpelUIeHHMs IpU TpeX TONIUHAX IbE30IUIACTHH.
KoMIoHeHThI cMellleHnss HOPMUPOBAHbl Ha BEIMYMHY OCEBOM KOMIIOHEHTBHI CMELICHHS B
nesTpe noutoxkku. Ilo ocu abcmmcc Ha puc. 3 OTIOKEHBI HOMEPa PaBHOOTCTOSIINX Y3JIOBBIX
TOYEK Ha MOBEPXHOCTH MOAJOXKKHU (TOuke | cOOTBETCTBYeT 3HaueHue paauyca r =0, mis
toukn 31 — r=>b). llpu yBeNIWYEHWH TOJIIIMHBI MbE30OINIACTUH (M, COOTBETCTBEHHO,

TOJIIIMHBI BCEro MpeoOpa3oBaTenisi) pacrpeaeseHue OCEeBOM KOMIIOHEHThl CMEIEHUs
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HU3MCHACTCA HCE3HAYUTCIBHO, HO IIpU O3TOM YBCJIIMYMBACTCA padvajlbHasd KOMIIOHCHTA
CMCUICHUSA, KOTOPAasaA HC YYHUTBIBACTCA B l'IpI/I6J'II/I)KeHHI>IX OAHOMCPHBIX MOACTIAX.
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Puc. 3. Pacnipenenenrst KOMIIOHEHT CMEIICHHS Ha TIOBEPXHOCTHU JIUCKOBOTO U3THOHOTO
MbE30MPeoOpa3oBaTesi CO CTATLHOM MOIOKKOH, 0 = 0,9:

a — cBOOOIHO omepTas moaoxkka, ¥ = 0,45 ; 6 — >KecTKo 3aKperuieHHas mouioxka; ¥ = 0,2 ;

1, 3, 5 — oceBasg KOMNOHEHTA; 2, 4, 6 — paananbHas KOMIIOHEHTA;
1,2—1/6b=0,05;3,4—1/b=0,1;56—1/b=0,2

[To pa3HOCTM YacTOT aHTUPE30HAHCA W PE30HAHCA HA PUC. 2 MOXKHO HPUOIMKEHHO
Ka4eCTBEHHO CYyAUTh 00 3(PPEeKTHMBHOCTH MpeoOpa3oBaHMsI SHEPTUU TUCKOBBIM H3THMOHBIM
npeoOpaszoBaresieM. [Ibe30akTHBHBIM ~ ydacTkaM (TO €cTh ydacTkaM, 3((HeKTUBHO
BO30YKJIa€MbIM NPUJIOKEHHBIM 3JIEKTPUYECKUM I0JIEM) COOTBETCTBYET OOJbIlasi pa3HOCTb
4acTOT aHTHpPE30HAaHCa M pe30HaHca. bojee TOUHYI0 KOJIMYECTBEHHYIO XapaKTEPUCTHKY
npeoOpazoBanust sHeprun gaer JIKC. Paccmorpum 3aBucumoctu JIKC mnepBoit Mojbl
JMCKOBOTO M3rMOHOTO Ibe30MpeoOpa3zoBaTest OT €ro IeOMETPUUYECKHX pa3MepoB, TUIA
IbE30KEepaMHKH U MOJUIOKKH U crioco0a ee 3akperuienus. Ha puc. 4 npuBeeHbl 3aBUCUMOCTH
JAKC ot oTHOIIEHUS T€OMETPUYECKUX PAa3MEpPOB ¥ Uil CTAIbHOW MOMJIONKKH MPU ABYX
TOJIIMHAX MbE30IUIACTHH; MAapaMEeTPOM KpPHUBBIX CIIY’)KAT OTHOILICHHE pPaIuyCcoB O .
3aBucumoctd k =k(y,0,1/b) TO3BONSIOT OINPENEIUTh ONTUMAIBHBIE TEOMETPUYECKHE

pa3Mepsl IMCKOBOTO HM3THOHOTO IMB30MpeoOpa3oBaTes, 0OSCIeYHBAIONINEe MaKCUMaIbHOE
3Hayenue JIKC. JIng TOHKMX Mbe30IIacTuH MakcuMmanbHoe 3Hauenne [IKC nocturaercsa npu

ONTHMANbHBIX pasmepax y,. ~0,45 o6, ~0)9, dYro CcOOTBETCTBYeT pe3yJabTaTaM,

nonyuenneiM B [8]. Tlpu osrom k. ~096k, (k, — mnanapueii Koddduurent
~ 0,85k ).

C YBCIIMUCHUCM TOJIIMHUHBI MbE30IIJIACTUH (I/I BCCTO HLGSOHpeO6pa3OBaTCJ'I$[) MaKCHUMAJIbHO

AJIEKTPOMEXAaHUYECKOM CBSI3M), YTO BBINIE OILCHKW, TNojydeHHoW B [8] (k

max

BO3MOXXHOC 3HA4YCHHC I[KC YMCHBIIACTCA, IMPU OTOM TAKXKE H3MCHAIOTCA OITHMAJIbHBIC
pa3MEphbl, IIPpH KOTOPBIX AOCTHUTACTCA MaKCHMaJTbHBIN HKC HpI/IBCI[eHHBIC 3aBUCHUMOCTH
IIO3BOJIAKOT OLICHUTH 3TH U3MCHCHU.
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Puc. 4. 3aBucumoctu JIKC nuckoBoro u3sruGHoro nbe3onpeodpasoparesns co cBOOOIHO
OIEPTOM CTAJIBLHOU IOUIOKKON OT OTHOLLECHMS TOJIIIMH ) :

a—1I/b=01;06—1/b=0,2;
1—0=06;2—0=07;3—06=08;4—0=09;5—06=10

Ha puc.5 npuBenenst  3aBucumoctd  JIKC  ans guckoBoro  M3ruOHOTO
nee30mpeodpazoBatTenst ¢ OpOH30BOM MOMIOKKON. M3 cpaBHeHus puc. 4 u 5 criemyer, 4to
makcuMaibHoe 3HaueHue JIKC B ciiydae OpoH30BOM MOATOKKH MIPUMEPHO TaKOE )K€, KaK U B
ciayyae cranbHOW. ONTUMalbHOE OTHOLIEHUE PaJUyCOB, IPH KOTOPOM JIOCTUTAETCS
MakcuMaiibHbI JIKC, mpumepHO coXpaHsieTCs, HO ONTUMaJIbHOE OTHOIIEHWE TOJIIUH ¥
3HAYUTENBHO TMOBBIMIAETCS. Takum 00pa3oM, MpU MPOEKTHUPOBAHMM AUCKOBBIX H3THMOHBIX
npe30npeodpazoBaTenield  HEOOXOAMMO  YYHMTHIBATh, 4YTO  ONTHUMallbHas  TOJIIWHA
METAIJIMYECKONH TMOJIOKKH 3HAYUTENBHO 3aBUCUT OT MaTepuana, M3 KOTOpPOro OHa

HN3IroTOBJICHA.
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Puc. 5. 3aBucumoctu JIKC nuckoBoro u3sruGHoro nbe3onpeoOpasoBaresns co cBOOOIHO
ornepToii OpOH30BOM MOAIOKKOM OT OTHOIIECHHS TOJIIHH ) :

a—1[/b=01;06—1/b=0,2;
1—0=06;2—0=07;3—06=08;4—0=09;5—06=10

H. ®. NBnHa, A. A. Tarunbues
AHann3 cobCcTBeHHbIX KonebaHni ANCKOBbIX M3rMbHbIX Nbe3onpeobpasoBaTener ¢ NPOU3BOJIbHbIM
COOTHOLUEHWEM pa3MepoB
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[To mpemnoxennoit B crathe [10] kmaccudukammu nhe30KepaMUKH Ha JBa Tuma (1o
O0COOEHHOCTSIM TOJIIIUHHBIX KOJIeOaHU Mbhe30IuTacTHH) nmhe3okepamuka [[TC-19 otHocuTCs K
MbEe30KepaMuKe IepBoro Tuma. PaccmarpuBanuch Takke 3aBucumoctd JIKC muckoBoro
M3TMOHOTO MMbe30IpeoOpa3oBaTess MPU HU3TOTOBIEHUHU MbE30IUIACTUH U3 KEPaMHUKH BTOPOTO
tuna Ha npumepe mbe3okepamukn HBC-1. Xox 3aBucumocredt &k =k(y, 0,1/b)

NpUOIMKEHHO aHAJIOTHYEH COOTBETCTBYIOIIMM KPUBBIM, IPUBEICHHBIM Ha puc. 4, 5.
Paccmorpum um3menenne JIKC npu m3MeHEHHMM XapakTepa 3aKperuieHus MOIJIOKKH, TO
€CTh MPU MEPEXO0/I€ K KECTKO 3aKpEIyIeHHOM mouioxkke. Ha puc. 6 mpuBeneHsl 3aBUCUMOCTH
JKC nuckoBoro u3ruOHOTO MbE30MpeoOpa3oBaTesi € JKECTKO 3aKPEIUICHHOW CTallbHON
HOI[J'IO)KKOfI OT OTHOWICHHUA TOJJIOHWH ) HOpHU ABYX TOJIIMHAX HNbE30IUIACTUH; MapaMCTPOM

KPHUBBIX CIIy’)KUT OTHOIIEGHHE paauycoB O. M3 cpaBHenus puc.6 u 4, cieayer, 4ToO
MakcUMaibHO BO3MOkHOe 3HaueHue JIKC mnpu wu3MeHeHMM XapakTepa 3aKpeneHHs
NOJJIOKKA HEMHOIO YyMeHblIaeTcs. ONTHUMalbHOE OTHOLIEHHE paguyCoB s TOHKUX
NbE30IUIACTUH MIPUMEPHO COXPAHAETCS, HO ONTHMAJIbHOE OTHOLIEHHE TOJIILMH 3HAYUTEIBHO
yMmeHbInaercs. [Ipyn yBeqIW4eHMM TOJIIMHBI MbE30JUCKOB, a, CIEI0BATENbHO, W TOJILIUHBI

Bcero npeodpazosarens, JIKC, kak 1 B cixydae CBOOOTHO ONEPTOH MOII0KKH, YMEHBIIAETCS.
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Puc. 6. 3aBucumoctu JIKC auckoBoro n3aruOHOTo mbe30mpeodpa3oBaTelis ¢ )KeCTKO
3aKpEeTICHHON CTAIbHOM MOJIOKKOW OT OTHOLICHUS TONIIUH J :

a—I[/b=01;6—1/b=0,2;
1—6=0,6;2—6=0,7;3—06=08;4—0=09;5—0=10

Jlnst GpOH30BOM TO/JIOKKH CpaBHEHHE JIBYX THIIOB €€ 3akperuieHus (puc.7 m 5) maer
NPUMEPHO TaKHUE K€ pe3ysibTaThl, KaK M ISl CTaJbHOW MOMAJIOXKKU: ciabas 3aBUCHUMOCTh
MakcuMmaiibHOTO 3HaueHus: JIKC oT xapakrepa 3akpernsieHus noioxku, ymensenue [JKC c
yBEJIMYEHUEM TOJIIMHBI npeolOpa3oBaTelis, COXpPaHEHHE ONTHMAJIbHOTO OTHOIIEHUS

pamuycoB o, ~0,9, 3HaUNTENbHOE YMEHBIICHHE ONTHUMAJIbHOTO OTHOIICHMS TOJIIUH:

Voum = 0,3

H. ®. NBnHa, A. A. Tarunbues
AHann3 cobCcTBeHHbIX KonebaHni ANCKOBbIX M3rMbHbIX Nbe3onpeobpasoBaTener ¢ NPOU3BOJIbHbIM
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Puc. 7. 3aBucumocTu JIKC mrckoBoro M3ruOHOTO Mhe30mpeodpa3oBaTelis ¢ KECTKO
3aKpETUICHHOW OPOH30BOM IMOIOKKON OT OTHOIICHHS TOJIINH ) :

a—1[/b=01;60—1/b=0,2;
1 —6=06;2—06=07;3—6=08;4—06=09;5—06=10

IIpu wu3menenunm tuna nbe3okepamukun Ha HBC-1 'y aumckoBoro wu3rubGHOro
IbE30IPe0Opa3oBaTeNs C JKECTKO 3aKPEIUVICHHOW IOJUIOKKOW OCHOBHBIE 3aKOHOMEPHOCTH
3aBucumocteilt k =k(y, d,//b) npubnmxeHHO COXpaHAIOTCS (KaK U JJs1 CBOOOJHO OINEPTOiM

HOI[JIO)KKI/I), ONTUMAJIbHBIC 3HAYCHUA ) U o MPAKTUYCCKU HC U3MCHAIOTCA, MAKCUMAJILHBIC

oTHOocuTenbHble 3HaueHus JJIKC HeMHOro yMeHbIIatoTCs.
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