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Improvement of Position Tacking Performance of Magnetostrictive Actuator Using
Compressed Air Cooling
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Precision positioning system with magnetostrictive actuator(MA) has widely used in manufacturing devices to control
the positioning accuracy to meet the high load and stroke requirements. It has many advantage in comparison with
piezoelectric actuator; high force, high strain, high efficient etc. But, the performance of Terfenol-D, the commercially
available magnetostrictive material, is highly dependent on the prestress, magnetic field intensity and temperature. This
paper present an experimental investigation of the temperature effect on displacement characteristics of magnetostrictive
actuator. In this paper, compressed cold air is proposed to improve of positioning accuracy of magnetostrictive actuator.
The compressed cold air cooling system has good cooling effect Experimental results confirming the effectiveness

of the proposed cooling system as high precision positioning system are also has presented in this paper.
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Fig. 1 Structure of Magnetostrictive actuator
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Table 1 Main components of thermal expansion error

components thermal expansion
error(%)
Magnetostrictive Material 60
Support Frame 30
Other components 10
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Fig. 3 Diagram of a vortex tube cooling device
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Fig. 4 Block Diagram of Experimental System
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Fig. 6 Temperature and displacement behavior without
cooling
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