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Fig. 1 Structure of giant magnetostrictive force sensor
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Fig.2 Sensor's experiment system
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Fig. 3 Relationship between output voltage and

force of sensor under different bias current
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Fig. 4  Relationship between output voltage variation

and force of sensor under different bias current
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Fig.5 Relationship between output voltage and force

of sensor under different prestressing force
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Fig. 6 Relationship between output voltage variation

and force of sensor under different rod length
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Giant magnetostrictive force sensor and its experimental study

LIU Hui-fang, JIA Zhen-yuan, WANG Fu-ji"s, GE Chun-ya

( Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,
Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the inverse magnetostrictive effect, a new type of giant magnetostrictive force
sensor with high sensitivity which uses a giant magnetostrictive materials rod as the sensitive element
is studied. The static force measuring is realized by a Hall sensor measuring magnetic flux density
integrated in the structure. In order to improve sensor’ s measuring sensitivity, a special structure
which is a stainless steel ring around Hall sensor is proposed. The measuring principle and design
process of giant magnetostrictive force sensor are presented. The influence law of bias magnetic field,
pre-tightening force, rod length and other factors on sensor’s output characteristics is determined by
experiments. Optimal bias magnetic field and pre-tightening force are obtained. It lays a foundation of

the further study on giant magnetostrictive force sensor and accurate control.

Key words: magnetostrictive force sensor; inverse magnetostrictive effect; giant magnetostrictive

materials rod; experimental study



