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Optimized design of high efficient voice coil actuator

in deformable mirror

CAO Shuo"?, ZHANG Zhi-gao"?, ZHAO Zhi-yun'?, GU Hu"?, WU Jing-jing'*,
ZHU Hua-xin'?, SU Zhou-ping"?, ZHANG Yi-xin'*, HU Li-fa'*"

(1. School of Science, Jiangnan University , Wuxi 214122, China ;
2. Jiangsu Provincial Research Center of Light Industry Opto-electronic
Engineering and Technology, Wuxi 214122, China)

Abstract: Voice coil actuator(VCA) has the merits of no hysteresis, fast response and large stroke. It
has been used in the secondary mirror of large optical telescopes. To improve its efficiency, a high effi-
ciency moving magnetic voice coil actuator was designed. And a three-dimensional model of VCA has
been built and analyzed with finite element analysis software to simulate its magnet magnetizing direc-
tion, magnet size, coil size and structure contributed to a more accurate result of the electromagnetic
force and efficiency. In order to generate large electromagnetic force and high efficiency, the above pa-
rameters are simulated and optimized respectively. The result shows that the output force of the small

caliber moving magnetic VCA is up to 0.43 N and the actuator constant is up to 0.9. There is a good
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linear relationship between the output force and the input current, which provides a theoretical basis

for the development of the VCA for next generation deformable mirror.

Key words: deformable mirror; voice coil actuator; finite element analysis; electromagnetic force; ac-

tuator constant
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