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Resonant frequency analysis on the platform of tri-axial vibration system

ZHOU Xingguang, TIAN Zhenqiang, WANG Bing, QIN Yaming, HE Zhiguo
(Beijing Institute of Structure and Environment Engineering, Beijing 100076, China)

Abstract: To verify and increase the resonant frequency of the platform of a tri-axial vibration test system,
and furthermore, to extend the frequency range of the system, the mode of the work table under the free state is
simulated using the FEM software, and the simulation results and the tri-axial test results are compared. It is
shown that the differences of the bending frequency of the opposite angles or sides are less than 10%. And the
result can provide a technical support for the future design.
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Fig. 2 Bottom view of the platform
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Table I The resonant frequencies of the platform

Bréf | IERME/Hz
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
6 0.0
7 771.6
8 1752.4
9 1872.0
10 19759
STEP=1
SUB=7
FREQ=777.661
USUM (AVG)
RSYS=0
DVX=.360474
SMN=.004001
SMX=360474
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Fig. 4 Opposite angle bending mode shape of the platform
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Fig. 5 Opposite side bending mode shape of the platform
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Fig. 6 The platform of the tri-axial vibration test system
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Fig. 8 Ratio of response to drive signals of No. 9 sensor
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Fig. 9 Ratio of response to drive signals of No. 10 sensor
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Table 2 Resonance frequency comparison of analysis and test results

[ [ix] S 53 W7 [ AR Hz | R0 R [ A A0 Hz | S 28 {8/ Hz | AR ZE/%
1 X £ 725 i 777.6 720.0 57.6 7.4
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