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Basic characteristics of force sensor

using giant magnetostrictive material
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The giant magnetostrictive material (GMM) is electromechanical transformation one

with large magnetostriction and electromechanical coupling factor. GMM can make a small

and high sensitivity sensor by utilizing the Villari effect. This paper deals with the charac-

teristics and the possibility for force sensor with GMM. This paper describes the following

findings; (1) the principle operation of the force sensor using GMM is shown, (2) the hys-

teresis has decreased by utilizing the dither method, (3) the sensitivity and the resolution

are better than those of the load cell.

Key Words: giant magnetostrictive material, force sensor, Villari effect, impedance

characteristic, dither method.
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Fig. 1 Principle operation of force sensor with HODEESE e¢p, F—VRK LTz
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Fig. 2 Block diagram of measurement.
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Fig. 3 Impedance characteristic - compresive

stress (without dither : H = 10 kA/m, f = 10
kHz, with dither : Hq = 20 kA/m, f4 = 0.5 kHz,
H =4%kA/m, f=10kHz).
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Fig. 4 Coil impedance - temperature (Hq =

20 kA/m, fq = 0.5 kHz, H=4kA/m, f =10
kHz, T = 40 ~ 75 C).
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Table 2 Characteristics comparison of force sensor with GMM and load cell.
Item Symbol [unit] | without dither | with dither | Load cell

Rated force [N] 10 10 9.81

Magnetostriction € ppm 400 400 (2000)

Impedance coefficient AZZ- % 31.1 8.46 -

(Resistance coefficient) £E 9 - - 0.4

Gauge factor K 777 212 2
Non-linearity a % 15.71 17.05 0.50
Hysteresis en % 5.07 0.02 0.50
Temperature coefficient at span | er  [%/C] - 0.10 0.05

¢ The load cell is calculated according to the output voltage.

%% The load cell is a catalog value.
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