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Effect of Annealing on the Performance of Microscale

Magnetostrictive Sensors
HU Jia-jia"?, YE Xue-mei' , HU Jing'*?
(1.School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China; 2. De-

partment of Materials Engineering, Auburn University, Auburn 36849, USA)

Abstract: Microscale magnetostrictive sensors with the size of 500pum X 100pm X 15pm were prepared by

MEMS technique.It was found that there inevitably existed internal stresses in the sensors formed during

the MEMS producing process,which would bring side effect on the magnetic sensor performance. Vacuum

heat treatment was conducted to the magnetostrictive sensors in this research, the goal is to eliminate the

internal stresses,and thus improve the sensors’ magnetic performance. The results showed that the vacuum

annealing can reduce or eliminate internal stresses,improve the magnetic properties,and the optimum an-

nealing condition is 250°C for 2h, which can fully release the internal stress of the sensors, improve the

spectral quality,and significantly increase the resonance frequency.
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Fig.2 SEM image of sensor platforms with 500pm><100pm in size
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Fig.3 SEM image of sensor platforms (500pm X 100pm X
10pum) before lift-off
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Fig.4 SEM images of the sensor

1.0

before annealing

0.8 |

o6l —— after annealing

04 |
02 |

L ooof

=

S

Szl
04 |
06 |

-0.8 -

-1.0 1 1 1 1 1 1 1
-100 80 -60 -40 -20 0 20 40 60 80 100

Applied field/(250/ w)(A/M)

B 5 TUARJE 0 fE R AR A LR IR AR IR B B [ 2%
Fig. 5 Hysteresis loop of deposited sensor materials before and

after annealing
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Fig.6 The resonance frequency shift of sensors before and after annealing
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