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Abstract In order to study the micro—vibration characteristics of satellite platform and the effect of micro—vibration on the
payload in space a six-dimensional disturbance force simulator is designed to simulate the micro-vibration in space. First the
theoretical modeling analysis of the six-dimensional disturbance force simulator was performed. Secondly the structure design of
the uniaxial actuator and simulator model were performed and the finite element simulation analysis was applied on the models.
Finally the uniaxial actuator modal test was carried out and the simulator perturbation force experiment was performed. The
results show that the error between the modal test results and finite element simulation analysis results of the single axis actuator
does not exceed 2. 46 %; the error between the experimental results of the six-dimensional disturbance force simulator and the
results of the disturbance force theoretical analysis is within 5%. Therefore the six-dimensional disturbance force simulator meets
the design requirements.
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(a) Schematic of single axis exciter
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Schematic of single axis exciter and whole machine
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1.Base support; 2.Sleeve; 3.End cover; 4.Leaf spring; 5.
Motor shaft; 6.Motor mover; 7.Motor stator; 8.Leaf spring
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Fig.3  Single-axis exciter structure diagram

4

Fig.4 The 1st mode cloud of single-axis exciter
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Fig.5 Platform structure diagram
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Tab.1 Platform constraint modal analysis results

Order 1 2 3
846.74 Hz 917.00 Hz 994.91 Hz
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Fig.6  The diagram of the first 3order mode of the platform
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Fig.7 Single-axis exciter base frequency test system diagram
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Fig.8 Experimental spectrum curve
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Fig.9 Disturbance testing system
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Fig.10  Comparison between theoretical modeling results of the disturbance force and test results
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