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’ Fig. 1 Diagram of cantilever structure of capacitive accelerometer
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(a) Diagram of cantilever structure ('b) Fundamental mode of structure ( excitation mode)

(¢) Second mode of structure( swing mode) (d) Third mode of structure ( rocking mode)

Fig. 2 Mode of the cantilever structure of capacitive micro accelerometer
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Ni, : L = 80Hm L;=300lm W =900Mm T =
275Hm, H = 200Mm, h = 5Hm IF-DEAS
Fig. 2 (a) - (b)
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Table 1 Frequency and mode of different structure dimension
Structure Dimension Frequency and mode (unit: Hz)
(‘unit: Hm) f1 f2 f3
h=5 27783. 0( exciting) 35955.(rocking)  49809. (swing)
H = h =100 6234.3 (exciting)  8832.1(swing)  9299. 3( rocking)
L = 800 h =200 4146.6(exciting)  5225.9(swing)  6017. §( rocking)
L1= 200 h =300 3507.9(exciting)  4161.1(swing)  4740. 4( rocking)
T = 275 h =350 3086.6(swing)  3287. 6( exciting) 4240. 1( rocking)
h =400 2854.7(swing)  3095. 9( exciting) 3889. 2( rocking)
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Table 2 Frequency with different Amount of Elements and Master DOF
Fre : it: H
Amount of Elements - requency (unit: Hz)
S1 f2 S3
4097.6 5499. 1 5848.7
803 3971.0 5284.1 6089.9
4222.2 5442.2 6119.6
4461.9 5795.1 6472.4
1818 439.7 5735.0 6398.6
4437.8 5693.4 6352.8
5
h ,
ANSYS , Subspace
algorithm 3 , FDEAS ANSYS

Table 3 Solution result using F DEAS and ANSYS

Frequency (unit: Hz)

f1 12 73

M ethod

GuYan algorit hm
By FDEAS
Subspace algorithm

By ANSYS

4150 (exciting) 5930( swing) 6020 ( rocking)

4394. 1(exciting)  5902.4(swing)  5991. 3( rocking)
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Structure Design and Simulation of
Capacitive Micro accelerometer

ZHOU Hua, SHEN Liamr Guan, YOU Hui, LI Chuar Qi
(Dept. o Precision Machinery & Precision Instrumentation,

University of Science & Technology of China, Hefei 230027)
Abstract

A solid modeling of capacitive micro- accelerometer structure is described. The mode analysis
by means of the Finite Element M ethod is presented. The influence of accelerometer structural
dimension on the resonance frequency and structural mode is investigated, which offers reliable
basis for the structure design of micro accelerator.
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