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Output Force Density Optimization of Modular Hybrid Actuator
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Abstract; To meet the requirements of the space load platform’s vibration depression, a novel
modularized active-passive hybrid actuator is developed. First, a general structure with a passive
hydraulic damping module, a voice coil motor module and a displacement measurement module in
serial is proposed. Second, the influence of damping hole structure parameters on the damping co-
efficients and force transform of the damping module are analyzed. Then, the simulation is carried
out using finite element analysis software to optimize the voice motor’s structure parameters for
enlarging the output force density and force stability. Finally, the output force is tested to verify
the effectiveness of the design. The experimental results indicate that the actuator can achieve
smooth force output throughout its full stroke, with an output density of 3. 87 X10 * N/mm?.
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Fig. 3 Structural design of actuator
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Tab.1 Influence of coil with different diameter d,
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Tab. 2 Simulation of the influence of coil up and down displacement S on output force f

I/A S/mm —2 —1.5 —1 —0.5 0 0.5 1 1.5 2

0. 35 17. 54 17. 36 17. 30 17. 34 16.92 16. 45 16. 25 15.55 15. 44
0.52 f/N 26. 45 26. 15 26.10 26.02 25. 36 24.73 24.27 23.19 22.74
0. 69 35.51 35.05 34. 96 34.72 33.79 32.97 32.21 30.71 29. 89
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Tab.3 Measurement of the influence of coil up and down displacement S on output force f

I/A S/mm —2 —1.5 —1 —0.5 0 0.5 1 1.5 2

0. 35 17. 47 17. 32 17. 29 17. 41 16. 90 16. 49 16. 11 15.53 15. 38
0.52 f/N 26. 29 26. 20 26.13 26.02 25.22 24. 84 24. 30 23.16 22.74
0. 69 35.47 34. 82 34.92 34. 61 33. 66 32.81 32.14 30. 44 30.02
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Tab. 4 Comparison of different types of voice coil motors
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