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Dynamics Analysis and Experimental Study of Vibration
System in Inertial Measuring Unit
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ABSTRACT: Objective To study the dynamic characteristics of vibration system in Inertial Measuring Unit (Inertial
Measuring Unit, IMU) , so as to guarantee the good vibration damping performance of IMU vibration system.
Methods The 3D model of the IMU was established and its centroid position and support were adjusted to make it
almost coincide with the stiffness center of four vibration isolators, and to improve the decoupling rate of the vibration
system. The Mooney—Rivlin hyperelastic constitutive model was used to characterize the rubber material of the rubber
isolator and on that basis, and the finite element model of the IUM vibration system was built. The frequency response
analysis and shock response analysis were carried out on the model. The vibration and shock experiments of the IMU

vibration system were also presented. Results By adjusting the centroid position of IMU and the supporter framework,
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the energy decoupling rate of each order modal were all above 80% ; through the frequency response simulation

analysis, the magnification in X, ¥, Z of IMU vibration system was 3.072, 3.12, and 3.17, respectively; through the

shock response simulation analysis, the maximum amplitude of IMU vibration system was 70.1g. Conclusion The

experiment verifies that the finite element model is correct and the design of vibration isolation is effective.
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Fig.1 The vibration system model of IMU
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Fig.2 The model of vibration system
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Table 1 Decoupling rate before adjustment

BRASHER 1 20 /%

TRV SR TEIEE " . 2 R S S
1 58.2 52.7 12.9 124 11.7 10.3
2 90.2 29.8 54.6 15.6
3 92.9 1.8 29.4 68.8
4 93.7 15.7 3.1 32 39.6 384
5 151.1 99.6 0.2 0.2
6 198.8 0.4 48.5 51.1




HSE A AT B AR R GEEh 112 T R SR E 25

R2 PEERBE

Table 2 Decoupling rate after adjustment

B ks WA RE R 4 H/%

Bk MiEE/He X Y Z R« Ry R,
1 60.6 100

2 929 829 164

3 92.9 17.1 805

4 929 41 959

5 152.8 100

6 196.8 100
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Fig.3 The sketch of damper
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Table 3 The comparison of experiment and simulation in vibration
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Fig.10 The excitation & response of the shock experiment
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