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Analysis of mechanical characteristics in the double
linear vibratory gyroscope using high speed photography
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Abstract: To evaluate the dynamic characteristics of Micro-Gyroscope with small dimension and high
vibration frequency, a new measurement setup based on the high speed camera armed with microscope
and digital image technique was presented. The natural frequency, quality factor, first mode of fold
beam and Young’s modulus of the double linear vibratory gyroscope were measured by the new setup.
The experimental results show the sensitivity of this setup is up to 0. 01 pm and relative errors in dif-
ferent driving frequencies are less than 0. 023%.
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Fig. 1 Structure of double linear vibratory gyroscope
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Fig. 2 Part vibrator(see Fig. 1)
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Fig. 3 Displacement-time curve of micro-gyroscope
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Tab.1 Response frequency in different driving

IKEHMA (Hz) 0 451 % (Hz) X IR 2 (V0)
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Fig. 6 Velocity-time of damping vibration
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Fig. 7 Displacement-time of damping vibration

Jo B IR 2 & A 45 %y
N
fo —W—:a 905. 73 Hz

4.3 HEZ-—MIRBEREEES

&l 8 Sh g iR 6 MUK & R — 1,
HA v 5 [ 08 SCHEARE L A0 v 5 4k 1 SMIE ZE4H 3%
TR IER T S R AEM PR30, 3K 3l 5 %
3 906 Hz, 378 52 1 1 1] 22 T8 [ B[] 19 28 44 ¢
FUP I EBIE A GE 5% 0 @R N ERR B
Bl fl R A DG 3R A5 4 & 0 — B Ik 8 (I 1A

9) s Horp B RIS O D, SE O IR il £

HUAGRES TE 9 h. B Bl T8 Y, .Y,
MY,




551 %

WYL 45« T 1 AR AR 1 XUk M 4k 3l B R g = e P 20 125

T
(TTLIIR ]
8 EKZhiTE R
Fig. 8 Driving fold beam

Y,=1.60510+0.00118x-5.46111E-5x+1.66985E-7x
¥,-0.62937-0.00192x+4.8567 1 E-5x"~1.51125E~7x’
¥,~0.57244+0.00357x-8.30502E—5x"+2.53433E-7x'

1.8 |
1.6
1.4 1
1.2 1
1.0
0.8 |
0.6
04
02F
0.0

Y/um

1 1 1 1 1 1 1 1 1 1

20 40 60 80 100 120 140 160 180 200
x/um

9 RIS RARA
Fig. 9 Vibration model of driving fold beam
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