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A Novel Method for Improving the Positioning Accuracy of a Magnetostrictive
Position Sensor Using Temperature Compensation

E. J. Yoo', Y. W. Park™, and M. D. Noh’

Abstract

An ultrasonic based magnetostrictive position sensor (MPS) provides an indication of real target position. It determines the real target
position by multiplying the propagation speed of ultrasonic wave and the time-of-flight between the receiving signals; one is the initial
signal by an excitation current and the other is the reflection signal by the ultrasonic wave. The propagation speed of the ultrasonic wave

depends on the temperature of the waveguide. Hence, the change of the propagation speed in various environments is a critical factor
in terms of the positioning accuracy in the MPS. This means that the influence of the changes in the waveguide temperature needs to
be compensated. In this paper, we presents a novel way to improve the positioning accuracy of MPSs using temperature compensation
for waveguide. The proposed method used the inherent measurement blind area for the structure of the MPS, which can simultaneously
measure the position of the moving target and the temperature of the waveguide without any additional devices. The average positional

error was approximately -23.9 mm and -1.9 mm before and after compensation, respectively. It was confirmed that the positioning accu-

racy was improved by approximately 93%.
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Fig. 4. Magnetostrictive position sensor with temperature compen-
sation: (a) Block diagram (b) Photography.
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Table 1. Experimental conditions for magnetostrictive position sen-

Sor.
Parameter Value
Material NisoFeso
Ultrasonic waveguide Diameter 1 mm
Length 1500 mm
Material NdFeB
Permanent magnet (Cursor) .
Shape Cylinder
. . . Type Helmholtz
Position sensing coil
Number of turns 1000 turns
P . ¢ RP) Material NdFeB
ermanent magnel
& Shape Cylinder
. . Type Solenoid
Temperature sensing coil
Number of turns 1000 turns
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Table 2. Calculated cursor position at 1.0 m using temperature com-
pensation algorithm.

Temp. Before compensation After copmensation

[C]  Position [m] Error [mm] Position [m] Error [mm)]

150.0 0.9987 -1.324 0.9987 -1.324

175.0 0.9906 -9.392 1.0030 3.038

200.0 0.9843 -15.746 1.0030 3.038

225.0 0.9688 -31.215 0.9937 -6.353

250.0 0.9688 -31.216 1.0064 6.353

275.0 0.9624 -37.569 0.9952 -4.834

300.0 0.9657 -34.254 0.9939 -6.077

325.0 0.9624 -37.569 0.9937 -6.353

350.0 0.9628 -37.215 0.9970 -3.038
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