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Modal Analysis of the Laser Gyro Damping System
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Abstract: The use of damping system can significantly reduce the shock and vibration experienced by inertial measurement unit

(IMU) , and mpmove the measurement accuracy and the final navigation result. Firgly, modal analysis of IMU damping sysem was
studied using finite element sofiware Patrayf Marc and the damping system main modal frequencies and shapes were obtained. Secondly,

the influence on the modal analysis mposed by three key factors, such as temperature, axes- compression and radial compresson of

damping rubber module, were analyzed wih the simulation method. Then an optimized design of an IMU dam ping system was presented.

demand of dither laser gyro INS are satisfied.
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The results show that the parameters in the damping system can be adjusted by changing the structure parameters, and the application
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Fig. 1 IMU damping structure diagram Fig.2 IMU damping system finite element model
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Tab.1 IMU damping system before the 6-order modal frequencies and mode shapes list
/Hz
1 110 5 y
2 118 5 x
3 210 3 z
4 392 2 z
5 4339 z ., x 36 X
6 445 3 : .y 36 y
MU 7~ 20 2560~ 3746Hz,
MU , 7
6 s 110~ 446Hz R 115Hz 210Hz
430Hz 3 s MU MU



144

2010 6
700Hz R MU
(c) 5 Mgl (d) 6 Hrismal
3 MU
Fig.3 IMU damping sysem modal vibration mode
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Fig.4 IMU damping system curve between temperature
and the modal frequency
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Tab.2 Relationship between temperature and the modal frequency
20C (%)
(Hz) -50TC-30C-10C 10C 30C 50C 70C 80T
1 110.5 339 266 162 76 -24-50-127-150
2 1185 335 262 159 73 -24 -50-127-151
3 210.3 344 272 172 86 -23 -50-126-150
4 392.2 66 51 31 1.5 -04-08-20-23
5 434.0 137 107 65 30 -09 -18-45-53
6 445.3 143 1.2 70 35 -09 -18 -45-54
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Tab.3 Relationship between axes compresson and the modal frequency

Omm [ %
/ Hz 0. 2mm 0. 4mm 0. 6mm 0. 8mm 1. Omm
1 82.8 3.6 6.8 87 182 33.5
2 86. 8 6.0 10. 4 17.5 21.9 36.5
3 114.3 4.6 89 129 31. 8 84.0
4 367.0 1.1 1. 8 21 4.4 69
5 370.3 1.2 1. 8 25 6.2 17.2
6 3717.7 1.3 21 29 6.6 17.9
, , 0. 8mm 3

0. 8mm
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4 _
Tab.4 Relatonship between radial- compression and the modal frequency
1 2 3 4 5 6
Omm / Hz 82.8 86. 8 114 3 367 0 370.3 377.17
0. Imm / Hz 85.6 9220 116 3 370 6 373.6 381. 3
| % 3.4 60 1.7 1.0 0.9 L0
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, MU R 0. 6mm
0. lmm ,IMU s R
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