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Abstract: Magnetostrictive characteristics of Galfenol were researched and a new type of magnetostric-
tive pressure sensor based on the Galfenol was proposed to implement the accurate perception of tactile
sensation for robots. The sensor converts a pressure signal into a voltage signal based on magnetos-
trictive inverse effect to implement the accurate measurement of the pressure. The magnetostrictive
pressure sensor was designed and fabricated, and the magnetic field of pressure sensor was optimized
by a magnetic circuit of double permanent magnets. Then, the sensor was analyzed theoretically and
investigated experimentally, and the influences of bias condition, external pressure and other factors
on the peak value of output voltage were discussed. The results show that when bias magnetic field is

4.8 kA/m and applied pressure is 2. 5 Hz and 6 N, the peak value of output voltage reaches 16 mV
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and the peak value of output voltage has better linear relation with the pressure. The developed sensor

is characteristics by simple structure, good linearity, and a quick response speed. It meets the require-

ments of tactile sensation of robots and is suitable for the pressure measurement in other fields .
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Fig. 1 Structure of pressure sensor
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(a)Magnetic circuit simulation of cantilever beam structure
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Fig. 3 Analysis of magnetic circuit of cantilever beam
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Fig. 5 Block diagram of pressure sensor test system
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Fig. 6 Relationship between the peak value of output

voltage V and the peak value of pressure F,

under different bias magnetic fields
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Fig. 7 Relationship between bias magnetic field H

and peak value of output voltage V at differ-

ent pressures
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Fig. 8 Relationship between output voltage u(t) and

time t under different pressures when bias

magnetic field is 4. 8 kA/m
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