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Development of High Temperature Magnetic Sensor
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A magnetic sensor which can be applied to measurement at elevated temperature was newly developed. It is a
kind of flux gate magnetic sensor. Permendur was employed for a magnetic core instead of Permalloy which is
commonly used because Permendur has much higher Curie point, about 1000°C. Heat resistant ceramic coating
Cu wires were used for coils. External magnetic field is detected by shift of peak position of differential
permeability during induction of triangular excitation current. A magnetic core has race track shape with a fine
part to make peak position more clear and increase detectability. The output of the developed sensor showed
good linearity with external magnetic field even at 500°C. Furthermore, the durability of the sensor was
discussed, and it was shown that decrease in coil performance after some operation at elevated temperature

seems to be a critical issue.
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Fig. 3 Dimensions of a magnetic core of Permendur (mm)
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Table 1 Temperature dependency of properties of a

magnetic sensor using a Permendur magnetic core

RT 400°C 450°C 500°C
Sensitivity

0.26 022 0.17 0.13
[/10*/p Afm)]
Coefficient of

o 0.98 0.99 0.94 0.96

determination
Standard error

0.17 0.13 0.21 0.12
[X 10/ A/m]
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Fig. 12 Photograph of a magnetic sensor element using
Permendur magnetic core after a performance evaluation

test
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Table 2 Electric properties of excitation and detection coils

Excitation coil Detection coil
Initial* After test™* Initial* After test**
R[mQ)] 111 3542 8 136.0
L[uH] 1700 110.95 41 11.46

* Estimated by using eqs. (2) and (3)

** Measured after a performance evaluation test
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