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Application of Electret Generator to Angular Velocity Sensor
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An angular velocity detector using an electret generator as the sensor is proposed. The
detector is composed of the electret generator generating a square wave with amplitude pro-
portional to the angular velocity of the rotor, an amplifier, a fullwave rectifier, and a low-pass
fourth-order filter. The detector is designed as a trial to detect a sinusoidal rotational irregularity

within two cycles per one rotation.

Detection of a rotational irregularity of 1 Hz on a steady

rotation of 0.5 Hz is performed as an example. The detector has a simple structure and very

small moment of inertia.
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Fig. 1 (@ One cycle of a theoretical output square
wave voltage of EG, (b) Full-wave rectifica-
tion voltage of the theoretical output square
wave, (¢} One part of an actual output square
wave.
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Fig. 2 (@ Cylindrical stator with 6-pole, (b) Cylin-
drical rotor with 6-pole, (¢) Cross section of
EG.
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Fig. 3 Block diagram of setup for experiment of anguler velocity detection.
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Fig. 4 Characteristics of the angular velocity de-
tector, .

T ZhEIOR()D bt BRDBHE, k=1.2/z Lig
5. .
BEIRERE Vo' &85 LT e — 2 oE®EliE#%Y 0.5Hz
L1, OSC B 5() #7RT 1Hz OEFEEZFRES
¥, -2 M 1Hz oEESGbYE LR EED,
PRI O v 2K 5 (b) iR LB A,
K5Mm) @ Vi, $IVOR(4)XVAEE o OIRIFE 9m
AR BHE, Pm=0.55rad/s (0.09Hz) rich, ki,
K5 o Vo, 3 X OR(5) X b EHEEERGD FHEE
Qo wFwbH L, H=3.1rad/s (0.5Hz) L. Lic
MoT, @ it D+Om=3.7rad/s (0.59Hz) 735 Do—
2m=2.6rad/s (0.41Hz) FcH{LLicZ Licied.

& OFE M E CHIN ATHE I ERTs & O i [ 1

(a) 0——@%
I |

o) __%%:m}o.iv
= |
puL—

X5 (@ BEBROHNEEREWY, O AEERHEEOH
HEIE
Fig. 5 (@ Output voltage waveform of oscillator,
(b Output voltage of the angular velocity
detector,




=V Uy PRBROBHEE v —~OIEH (SHEF)

0.35~1.7Hz kv~ Zo#ifl%a 0.17~1.7Hz &k
I 5ot BEG oFEE T3 X T OBoa g
NERBDHDT, 7 4 v F OFWHIE L FC BT Lic
LA, Thooliuidhe 21 Hbticot. 0%
HALIL, Zh b OB D THMA O TES TS
B EBE, m—A7 4 A& ELTL=WENES 10
B0 Uicd 0% H 58 ARE  E hB e I HE
BB ENTES.

5 & & &

EG % WGAME vy & UCH, 1 EEPEs$
% 2 I T O EREREEL b2 RHcE 57+ m 7
B MEERHEEY e L. £k, 0.5Hz ©g
HEEET % — 21 1Hz oIFEREREE b 44 UX
B, ChERETE S LD, - OEE bR

367 (53)

b OREFANL 0.35~1.7Hz L ienc, HE
TR AR D e OF LR L. Z 0BT
TR CHEMEE -2 v P O/ &\ BG 0i3hy, EGH
SRR Y b > L BEL T 5420, OP
AMP &\ 7o B -SRI, SWEREY, = —
RAT 4V E L\ BB TR X 0 TR B
EWVOIERE D - T 5. Lk, EG BRI E
=va—AHREEATELHEYTR L

2 £ X B

1) KREHERES, KIUBHE : +— R v vy oL,
p. 7, p. 18, p. 185, A+ — x#: (1988)

2) Y. Tada:IEEE Trans. Electr. Insul,, EI-21
(1986) 457

3) Y. Tada: Jpn. J. Appl. Phys., 31 (1992) 846

4) ZHEFH  HEKFEHE 19 (1995) 235



