AuekTperHblii MOMC reseparop yiapHoro Tumna

Electret MEMS impact generator
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PazpaGoran HOBBIH KJacc AIEKTPOCTATUYECKUX  AJNEKTPETHBIX MHMKpPOTE€HEpaTOpOB,
peoOpasyoIMX KHHETHYECKYIO SHEPIHI0 MAJIOAMILIUTYAHOTO ABMKEHHSI TIOJBHXKHOTO 3JIEKTPO/a
(IT2) B anextpuyeckyio ¢opmy sHepruu. [lokazaHo, 4To BBelIeHHE B KOHCTPYKLHIO T'€HEparopa
JIOTIOJIHUTEIBHOTO AJIEMEHTA YIIPYTrOCTH, OrPaHUYUBAIOIIET0 B MOMEHT yJlapa MUHUMAJIbHBIN 3330p
[13—-5nexTpeT (dmin) JA€T BO3MOXKHOCTh 3HAYMTEIBHOTO, KAK YCTAHOBIIEHO YKCIEPUMEHTAIBHO, 10
5—10 pa3 yBenu4yeHuss MOUIHOCTH P TeHepaTopa IO CPaBHEHUIO C KIACCUYECKUM THUIIOM
6esynapasix  MOMC wmukporenepatopoB. CyIIECTBEHHBIM IPEUMYILECTBOM pPa3pabdOTaHHBIX
MHUKPOI€HEpaTOPOB SBISIETCS BO3MOXKHOCTH HCIIOJIB30BAaHUS Ul TEHEpalUM AIIEKTPUUYECKON
HHEPTUM MEXaHMYECKMX KOJeOaHUil CO 3HAUMTENbHO Oojee IMPOKUM JIUANa30HOM YacToT f U
aMIUTUTYJ, MUKPOKOJIEOaHUH.

A new type of electrostatic electret microgenerators for conversion of the kinetic energy of
small-amplitude vibrations of a moving electrode (ME) to the electric energy is developed.
Application of an additional spring element in the generator structure, which limits the minimum
gap between the ME and electret (dpin) at the impact instant, is shown to give rise to a considerable,
up to 5—10 times, increase in the generator power P compared to the classic type of nonimpact
generators. The possibility of energy generation in wide ranges of frequencies f and amplitudes of
microvibrations is an essential advantage of the developed microgenerators.
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Cxema ynapHoro mukporeseparopa: 1 —I13, 2 — saektper, 3 — anexkTpon,
4 — xoprmyc, 5 — orpaHuuUTeNH, 6 — IPY>XKUHA TOJBECKH (a); dKCIIEpUMEHTaIbHAs
HArpy304Has XapaKTepHcTHKa, momans 119 1 cM’, ero macca 4,8x107 kr,
MOBEPXHOCTHBIN moTeHmal 31ekTpera Vp= 450 B, =200 ', dpi, = 4—6 MM (b)

Circuit of the impact microgenerator: 1 — ME, 2 — electret, 3 — electrode,
4 — generator body, 5 — stoppers, 6 — suspension spring (a); experimental load curve,
the ME surface is 1 cm?, its mass is 4.8x107 kg, the surface potential of the electrets is
Vp=450V, =200 Hz, and d;;, = 4—6 um (b)
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