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OPrAHU3AUNUA YMNPABIIEHUA NMOJIOXEHUEM
YYBCTBUTENbHOW MACCHI
KOMMEHCALMOHHOIO AKCENEPOMETPA'

Taiinos C. 1.2 TIpsizeB A.A.>

B cmamve paccmompen cnocob opeanuzayuu cunosoti 06pamuou ceasu
akcenepomempd, 8 KOMOPOM EMKOCMHOU OamuuK nepemeujenus
8bINOAHAEM MAKdKHCe @QYHKYUU CUL0B020 INEKMPOCMAMUILECKO20
npeobpazosamens CUSHAIA 0OPAMHOL CEA3U.

KnroueBble cioBa: MHKpPOAKCEIEPOMETp, OOpaTHas CBSI3b,
ANIEKTPOCTATUYECKHIA PE0Opa30BaTeb.

BeedeHue

B nacTosiiiee BpeMsi MUKpOaKCeJIepOMETPbI, U3TOTOBJIEHHBIE 10
HWHTETPATbHON TEXHOJOTHH, UMEIOT IUPOKYIO chepy IPpUMEHEHHUH: OT
MOTPEOUTENBCKON AIEKTPOHUKH IO CUCTEM HABUTAIMH, OPUEHTAINH
U aBTOMATHUYECKOIO YIPaBIEHHUS CYJIOB, PaKeT W JIETaTeJbHBIX arl-
naparoB. biarogaps 0COOEHHOCTSIM MHKPO3JICKTPOHHBIX TEXHOJIOTHIMA
MHKpPOMEXaHUYECKUE JaTYMKU TEXHOJOTHYHBI B MPOU3BOJACTBE [1] 1
HMMEIOT HEBBICOKYIO C€0ECTOMMOCTh, KOTOpasl 3aBUCHUT, B OCHOBHOM,
OT BEJIMYMHBI U3TOTOBJIEHHOM MapTHU.

B T0 Xe Bpemsi Manble rabapuThl, a BCIEICTBUE 3TOTO Mallble
BEJIMYUHBI U3MEPUTENBHBIX éMKOCcTel (mopsinka 10 nd) mpuBomAaT K
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MOSIBJIEHUIO HEJJOCTATKOB!

a) BBICOKHE TPeOOBaHUS K TOYHOCTH M3TOTOBJICHHUS,

0) YyBCTBHUTEJIBHOCTD K BIHSHUIO DJICKTPOMAarHUTHBIX HABOJIOK U
Mapa3suTHBIX EMKOCTEM.

W3BecTHO, 4TO NaT4yMKu ¢ OOpaTHOW CHIIOBOHM CBS3BIO, B TOM
YHCIIe aKCeJIepOMETpPHI, 00I1aaloT JIYUIINMH CTaTHYECKUMU U TWHA-
MUYECKUMHU XapaKTEPUCTUKAMU B CPAaBHEHHMHU C JATUYUKAMU MPSIMOTO
mmepenus [2]. Koneuno, mpumeHeHne CHIIOBBIX MpeoOpa3oBaTemeii:
MarHUTORJIEKTPUUECKHX, TbE€303JIEKTPUUECKHUX U DJIEKTPOCTATUUECKUX
MIPUBOAMT K YCIOKHEHUIO KOHCTPYKIUHN U TEXHOJIOTMH U3TOTOBICHUSA
natyukoB. Hampuwmep, cuia, pa3BuBaeMasi 3JE€KTPOCTATHYECKUM
CUJIOBBIM mpeoOpazoBareneM, Oyaer Tem Oousblie, yeM Ooublue
IUIOMIAh TIEPEKPHITHA OOKIAJ0K, Pa3HOCTh HANPSHKCHWH Ha HUX H
YeM MEHbIIIe OYJIeT pacCTOSIHUE MEX/y HUMH, YTO CHIIEHO OrpaHHyYe-
HO B MUKPOMEXaHHIECKOM CEHCOpe.

[lepcneKTUBHBIM HaNpaBJICHUEM MOBBILIEHUS TOYHOCTH
AKCEeJIEPOMETPOB C EMKOCTHBIME MPEOOpaz0BaTEIMH ITepEMENIeHUN
SIBIIIETCS UCTIONIb30BaHUE OOKIIAIOK MpeodpazoBarens MmepeMenieHui
TaK>Ke U ISl CO3/IaHUs CUIIOBOM OOPAaTHOI KOMIICHCAIINH.

1. MpuHyun op2aHu3ayuu obpamHol cessu

W3 onpeneneHus 31€KTPOCTATHYECKONW CHIIBI U3BECTHO, YTO €€
BEJIMYMHA TIPSIMO MIPONOPLMOHANIBHA KBAaPATy HAIPSKEHUSL:

2

(1) E:k%ﬁ:\q:UAcy:ka“szA.
Pesynsrupyromas cuna quddepeHIaIbHOro MEKTPOCTaTHIECKOro

npeoOpaszoBareis, COOTBETCTBEHHO, IPOMOPIIMOHAIBHA PAa3HOCTH

KBaJ[paTOB aMILTUTY/HBIX HAIPsHKEHUI Ha OOKIaIKaX:

2 AF =~ U12A - U22A = (U1, + Uz,) (U1, — Uay).

31ech IepBhIii MHOXKHUTEIH SIBISICTCS TTOCTOSTHHOW BEIMYWHOM, a BTO-

pO¥ paBeH BENMUYWHE YIIPABISIIONIETO HANPSOKEHUS OOpaTHOM CBSI3H

AU. 3aBUCHMOCTb 3HAYEHMsI aMIUIUTYb! uMIyinbcoB Uy, u Us, oT

OTIOPHOTO HampspkeHus: cxembl Uorr:

3) U;, = Uon £ AU.
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dopMHpOBaHHE UMITYJILCOB MPOUCXOAUT € TIOMOLIBIO CXEMBI, H300pa-
KE€HHOW Ha pucyHKe 1.

|4
U,B —U
+Ucon T gl +Uon 4 — U;
q AU |
AU L .
J q _ t, cex
_ L_¢
Ugn TLC | ° —Uon |
Us

Puc. 1. K ¢popmuposaruro umnynvcos

[Ipu npunoxxenuun HanpspkeHudd Uy 1 Uy K UBMEPUTENBHBIM EM-
koctssM C u Co, HA HUX TOSBATCS 3apsifibl 1 U @2, a Ha OOLICH
obkmazake Emkocteit C1 u Co, KOTOpas MPeACTaBIsAeT COOOH YyBCTBU-
TEJNBHYI0 MAcCy aKCeIepOMETpa, MOSBUTCS CyMMApPHBIH 3apsia (puUCy-
HOK 2):

4) qs = q1 — Q.

Kak u3BecTHO, BenMunHa 3apsijia Ha 00KiIaake KoHaeHcaropa C;

3aBHCHUT OT €r0 EMKOCTH W BEJIMYUHBI aMILUIATYIbI curHana U;:

Q) ¢ =U;,C;.

y‘H/ITLIBaH, YTO BEJINYUHBI UBMCPUTCIIBHBIX éMKOCTEH 3aBUCST OT
TIOJIOXKCHUA I'IyBCTBI/ITeJ'IBHOI\/II MacCcChl

gepS
6 T — )
©) ¢ h+z
Uy T
O
Cy
7Z£ qs Uk
K ——>
=

Puc. 2. Cvém cymmaprnozo 3apsaoa ¢ usmepumenbHulx EMKocmet
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TI€: € — OTHOCUTENbHAS AUDJIEKTpUUECKasi IPOHULIAEMOCTb CPEIIbI; £q
— DJIEKTPHYECKAs MMOCTOSHHAs, S — IUIOMIAb IEPEKPBITHS OOKIIAI0K;
h — 3a30p MeXIy OOKIIaAKaMH M3MEPHUTEIBHOTO KOHJIIEHCATOpa MpU
HYJIEBOM TI0JIO)KEHUU HYBCTBUTEIBHOM Macchl, & — BEJIMYHUHA CMeE-
IEHHS YYBCTBUTEIHLHON MacChl OTHOCUTEIBHO HYJIEBOTO IMOJIOKEHUS

1 BBOJIsL 0003HaUYCHUE k = ££(.5, OTYUHM:
kh 2kU
(7) a0 = 15— AU+ 55
M1t Toro 9To0bI COPMUPOBATH BHIXOAHON CHIHAN, HEOOXOIUMO
BBIUCCTh M3 BBIPAXKEHHS 7 COCTABISAIONIYIO, 3aBUcAIyio ot AU.
DT0 BO3MOXHO CHIeaTh, BBEAS B MPAMYIO IIEIb (PUCYHOK 3) 3BEHO C
acTaTH3MOM K/s M JIOTIONTHUTELHYIO 0OPaTHYIO CBsI3b ¢ KO3(QDHIMEHTOM

Fgy AF AU
Wny(s)—x’ K';E D

w|[X

Kav <t

Foc

Koc

Puc. 3. Cmpyxkmypnasa cxema axcenepomempa

3aknrovyeHue

[puBenéH crnoco0® opraHM3aI ATEKTPOCTATHICCKON KOMITCHCAITAI
OTKJIOHEHHSI YyBCTBUTEIHHOW MacChl €MKOCTHOTO MpeoOpa3oBaTelis
MHKDPOTIEPEMEIIICHI OT TOJIOKEHUS PABHOBECHS TPU ICHCTBUH
BHEIIIHETO BO3JCHCTBUS. PaccMOTpeHHBIN croco0 TO3BONISET, HE
VCIIOKHSAST KOHCTPYKITMH EMKOCTHOTO Tpeo0pa3oBareisi, COBMECTUTH B
HeM JBe (pyHKIMH, TOBBINIAs MPH 3TOM TOYHOCTH BCETO JaTYUKA.
VYipasieHne HampspKEHHEM Ha OOKIIagkax I0 CHTHAIY OOpaTHOM
CBSI3M OCYIIECTBICHO 0€3 NMPUMEHEHHS PE3MCTUBHOTO MOCTA, YTO B
CBOIO OYepeb MOBLIIIACT CTAOUIFHOCTh OOPAaTHOM CBS3H.
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ORGANIZATION A POSITION CONTROL SENSIBLE
MASS OF COMPENSATORY ACCELEROMETER
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Abstract: The article in question dwells on the way of organization
the force feedback of accelerometer in wich capasitive shifting sensor
carries out the functions of force electrostatic feedback signal changer.

Keywords: microaccelerometer, feedback, electrostatic changer.
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