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Design and Characteristic Analysis of a Cylindrical Voice Coil Motor
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Abstract - The most basic form of a direct-drive
linear motor is the voice coil motor(VCM). The voice
coil motor employs a stationary permanent magnet
field assembly in conjunction with a moving coil
winding assembly to produce a force proportional to
the current applied to the coil. Voice coil motor
provide motion capable of extremely fine position
sensitivity, limited only by the feedback sensor used
to close the control loop. This paper presents
dual-servo voice coil motor for improvement of
driving range and position resolution. The voice coil
motor is a cylindrical shape to improve reliability of a
nanoindenter.
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Fig. 1. Proposed model of the cylindrical voice coil
motor
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Fig. 3. Design process
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Table 1. Coil turns with variation of air gap length
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Fig. 4. Flux density and the predicted thrust
according to variation of design variables
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variation
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Fig. 6. Dimension of the designed voice coil motor
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Table 2. Characteristic of each coil
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