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An interface force monitoring and vibration control method based on
the armature of shaking table and its engineering application
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Abstract: An acceleration control in the traditional vibration test by itself may induce a serious “over
testing” problem. In view of the importance of the measurable interface force test in the engineering application
of aerospace products, this paper proposes an indirect interface force monitoring method based on the voltage and
the current of the moving coil of the electromagnetic shaking table. An interface force acquisition procedure is
designed. Then the acceleration control based on the interface force assessment is implemented. This method is
firstly verified by the simulated rigid mass model test, and then through the vibration test of two types of satellite-
rocket locking devices, its effectiveness and practicability against the over testing are further proved. This study
can be used for the detailed design and the test validation of the spacecraft payload.
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Fig. 1 Circuit model of excitation force for the shaking table
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Fig. 2 Procedure of interface force monitoring and vibration
control
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Table 1 Spectrum under sine vibration test condition
BEJER | o A/
Hz B | ctmin’)
5~8 3.88 mm 5
8~100 1.0g

K 3 R G A G 2 B A E R AR T %
X (D) IHEIIRS G 3 e SR bR,
A & A FE RS E N IRS G 3 S E,
WAIE T R30 5 318 T 9IRS & Bl 1 A R .

20 — B T0g
PR 2g R
16k MHETERSg BH
212
z
<
N
4
0 . ,
10 100
fHz
(@) ®H
20
— W B 0.9 Tk
16 WEERSg B
HEEH8g A
12
>
<
=8
4

10 100
fiHz
(b) #WEH
K3 G5 GTERARRERER T Rs) & shE 0Tt
Fig.3 Moving coil admittance of the vertical and the sliding
tables at different test levels with empty load
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Fig. 5 Predicted interface force on the vertical and the sliding
tables with 1366 kg mass simulator
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Fig. 6 Predicted interface force on the vertical and the sliding
tables with 932 kg mass simulator
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Fig. 7 Vibration test for two types of satellite-rocket locking
devices
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Table 2 Spectrum under sine vibration test condition for
the satellite-rocket locking device of type A
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Fig. 8 Predicted interface force for the satellite-rocket locking
device of type A in x and y directions
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Fig. 9 Predicted interface force for the satellite-rocket locking device of type B in x and y directions
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Table 3 Peak value of interface forces for the satellite-rocket locking device of type B
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