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ZHOU Cheng', LI Jia-wen % LI Yong ', TANG Fei '
(1. Beijing Institute of Control Engineering, Beijing 100190, China;
2. School of Astronautics, Beihang University, Beijing 100191, China)

Abstract: The virtual vibration test can be used in the product design stage to perform the structu-
ral dynamics analysis and vibration environment assessment for products, shorten the product devel-
opment time, and save the development cost. The vibration shaker electro-mechanical coupling mod-
eling, rigid modeling, finite element modeling of test specimen and closed-loop control system design
were fulfilled. The three-dimensional virtual vibration test system was established. The three-dimen-
sional and one-dimensional virtual sine sweep vibration testing for the product is discussed separately.
The simulation results show that the frequency characteristics of the shaker's electro-mechanical cou-
pling model are close to the test results, the shock excitation direction has a significant effect to the
acceleration response of the product, the multi-dimensional virtual vibration test can not only signifi-

cantly improve the excitation efficiency of the structural faults, but also can inspire the high-order lo-
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Tab. 1 Electro-mechanical coupling model
parameters of RMS SW3707 shaker

PUHEH
m/kg 4.0
mJkg 352 RIQ 1.6

RS BESH

K /(N/A) 150
c/kg 6438
clkg 4843
k/kg 15e+5 L/mH 008 K /V-m-sy 380

k/kg  5.5e+8

Xt BT ST B RMS SW3707 B REHR3h & BabLE
MO RP TR0, BHRIEE & MR
B, BIAEMEAMERL.

XF RMS SW3707 M@ iR zh & 4L i 484 7
FEMERB#ES, s SH. RaIe s
AR B T 7 TS LR AN 2 R, LR d AL
PRIE TR S AR 54 23.4 Hz F1 2 714 Haz,
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Fig. 2 Acceleration response spectrum curves of electro—

mechanical coupling model for RMS SW3707
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Tab. 2 Comparison of test and electro—mechanical coupling

model simulation results for RMS SW3707

VS R RE/%
iR /H2 23.2 234 0.87
PUBBIRA/MHz 2 7104 27143 0.14
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