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Ilpugedenv ananumuueckue 8blpadceHuss U 3a8UCUMOCU, NO360TAIOWUE OYEeHUMb BIUAHUE eMKOCMHOU CO-
cmasnsiowell Hazpy3Ku Ha dHepeemuyeckue napamempul nvesompancgopmamopa. Lloryyennvie pesyioma-
Mbl NOKA3bIBAIOM HeOOX0OUMOCTb Y4ema 3mo20 GIUSHUS NpU NPOeKMUPOBAHUU UCHIOYHUKO8 8MOPULHO20
NEKMPONUMAHUSL C UCTIONB308AHUEM NbE30MPAHCHOPMAMOPOS.

Kniouesvie crnosa: nvesompancghopmamop, koagpuyuenm none3no2o. 0eiucmeaus, 8bIx00HAsL MOUWHOCHb..

[Ibe3onnmextpuueckne Tpanchopmaropsr (IIT) HaxomsT Bce Gornee MUPOKOE MPUMEHEHHE MPH TIO-
CTPOCHUH 3JICKTPOHHOM ammaparypbl B pa3iIuuHbIX ycTpoiicTBax. Takue mpenmyinecta IIT kak Bbicokas
HaAC)KHOCTH, OTCYTCTBUC O6MOTOK, HEBO3TrOopacMOCThb, KOMIIAKTHAsA U MOHOJIMTHAs KOHCTPYKIWA, CTOMKOCTh
K panuanuu TpeOyroT 6ojee riyOoKOro H3y4eHus UX XapakTepucTuK. CIOXKHOCTh pelaeMoi 3aaauu o0bsc-
HSIETCS] HEOOXOIMMOCTRIO yUeTa XapaKTePUCTUK MEXaHUIECKOU U DJIEKTPUIECKON KOJIeOaTeTbHBIX CHCTEM.

3anaueil naHHOW pabOTHI ABISETCS HCCIEAOBaHHE 0coOeHHOCTel padoTsl 1T, B 4acTHOCTH, BIUSHHE
€MKOCTHOH COCTaBIIAIOLICH HArPY3KU HA €r0 YHEPTeTHUYECKIE XapaKTEPUCTHKH.

Hcnonp3oBaHue AIIEKTPOMEXaHUYESCKIX aHAJIOTHI W TOHATHS AJIEKTPOMEXaHHUYECKOro TpaHchopMa-
Topa [1] mo3BonseT MpUMEHATH IS aHAIM3a SKBUBalIeHTHBIe cxeMbl [T ¢ cocpenoroueHHBIMI MapameTpa-
MU, KOTOpbIE B 00JIaCTH YacTOT pe3oHaHca 0e3 ydera AUAIEKTPUIECKUX MOTEPb UMEIOT BUJ, MOKa3aHHBIA Ha
puc. 1 [2].
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Puc. 1. TlapannensHas () 1 mocienoBaTenbHas (6) SKBUBAJICHTHBIE JIeKTpuieckue cxemsl [1T

[IprBeicHHBIC CXEMBI C MEXaHHYECKOH CTOPOHBI XapaKTEPU3YIOTCS THHAMHUYECKONH eMKOCTBIO Cy,
JMHAMHYECKON WHIYKTHBHOCTBIO L, W CONPOTHUBICHUEM MEXaHHYECKUX MOTEPh R,, @ ¢ IJIEKTPUIECKON —
BXOJHOH eMKoCTbIO C; , BBIXOJIHBIMH 3KBHBaNCHTHbIMH eMKocTsMH Cp, (mnst mapamnensHoit cxemsl) u Cy
(m71s mOCTIEIOBATENBHOM CXEMBI), @ TAKXKe SKBHBAJICHTHBIMHU COMPOTUBIICHUAMH dIEKTPUYECKON HAarpy3Kku R,
U Ry COOTBETCTBEHHO JUIsl MApAJICTBHOMN U TIOCIICAOBATEIBHOMN CXEM.

3HaueHUs YKBUBAIICHTHBIX EMKOCTEH M COMPOTHUBIICHUM MOCIEOBATEIILHON CXEMBI 3aMEIICHUS OTIpe-
JIEJSIFOTCS. U3 BRIpasKeHUN [2]
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CSZHZ-CO 2 s 2’ 2
(0-C,-R) n° 1+(0-C,-R)

rae Cp — BeixogHast eMKoCTh I1T; R, — COMPOTHBIIEHHE SJIEKTPHUECKON HATPY3KH; /1 — MBE302JIEKTPHICCKHI
K03 GUIMeHT TpaHCHOpMAIUH; ® — paJralibHas YaCTOTa BXOJHOTO CHTHAJIA.

W3 coBMECTHOro peleHusl NMPUBEACHHBIX COOTHOIIEHWH IMOJyYeHO BBIpAXKEHHE NI ONpeIeSeHUs
KIIJI mee3oTpanchopmaropa:

_ k
" n’ + nz(copCORe)2 +k
Ha puc. 2, a, rne npusenens 3aBucumoctd KITJI m u BeixogHo#t momHocTy IIT P, OT COOTHOIIIEHUS
k, BUITHO, 9TO JIBa MAKCUMyMa BBIXOJTHOM MOITHOCTH AocturaroTcs mpu Benmuuae KI1/1, paBroit 0,5.
Ha puc. 2, 6 nokazansl 3aBucumoctu KIIJ] m u Beixogno#t momuoctu [1T Tuma TIT-PM 200402 ot
COOTHONICHHUS k TIPH YCIOBUU MOJKIIOYCHHUS JJOTIOJHUTEIEHBIX eMKOCTe! K BeIxoqHOU Heru [1T, aro Moxer

MMETh MECTO Ha MpakTHKE. B 3TOM ciydae mMakcuMmyMsbl BbIxogHoM MomtHocTH u KIIJ] cmemarorcest BieBo,
BennunHa KIIJ] ymenbinaercs.

, tne k=R,/R,,.
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Puc. 2. 3aBucumocts KIIJI | 1 Berxoguo# momaOoCcTH [IT P, OT COOTHOIIEHUS k TIPH OTCYTCTBUH B BBIXO/I-
HOM 1enu 1omomHuTeNbHbIX eMKocTel (Co= 20 nd) (a) u mpu MOIKIIOYCHNN B BEIXOIHYIO LEMb TOTOTHH-
TenbHOM eMkocTH 60 nd (6)

Takum 00pa3oM, MPH MPOSKTUPOBAHUU UCTOUHUKOB BTOPHYHOTO AIICKTPOIUTAHHUS C UCTIOJIL30BAHUEM
MbE30TPaHC(HOPMATOPOB HEOOXOIUMO YUHUTHIBATH XapaKTeP BIMSHUS €MKOCTHOW COCTABIISIONICH B I[CTH Ha-
rpy3kd Ha 3(pHEKTUBHOCTH €ro padOThl, B YACTHOCTH, HAa BEJIMYMHY MOIIHOCTH, OTAAaBaeMOH Harpyske, u
KO3(DPUITMECHT MMOIE3HOTO NCHCTBHS.
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Yu. E. Paerand, V. D. Potapov, V. L. Zinchenko
Influence of the capacitive load component on the energy parameters of piezotransformers

The paper presents analytical expressions and relationships that make it possible to evaluate the impact of
capacitive load component on the energy parameters of piezotransformers. The results show the need to

consider the impact of such effect in the design of the secondary power sources using piezotransformers.
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