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Numerical and experimental study on sensitivity of static
force sensor using giant magnetostrictive material

Sh. Mirzamohammadil, M. Ghodsiz*, Y. Hojjat3, S.Talebian®

1- PhD Student, Mech. Eng., Shahid Rajaei Univ., Tehran, Iran
2- Assist. Prof., Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
3- Assoc. Prof., Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
4- PhD Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
*P. O.B. 14115-143 Tehran, Iran. m.ghodsi@modares.ac.ir

Abstract- In this article, effective parameters on sensitivity of magnetostrictive force sensor are investigated and then
a high sensitive magnetostrictive force sensor is designed and fabricated. Initially, the operational principles related to
magnetostrictive force sensors are presented. Then, conceptual design of the sensor is illustrated and sensors geometry
and applied materials are determined. In the next step, measurement of magnetic hysteresis and optimization of the
magnetic properties through heat treatment are presented. To this end, magnetic hysteresis curves of not-annealed low
carbon iron and annealed low carbon iron under different currents and magnetic hysteresis curve of bulk TERFENOL-D
under different preloads and currents are obtained. Then, through numerical simulations using finite element method
software, parameters affecting sensor sensitivity were identified and designed. Finally magnetostrictive force sensor is
fabricated and its sensitivity and functional specifications are tested under different conditions. Linearity error of
Magnetostrictive force sensor is 2.8% FSO and its sensitivity is 0.51mV/N, which is a higher value compared to similar
magnetostrictive force sensors.

Keywords: Force Sensor, Magnetostrictive, Magnetoelasticity, Terfenol-D, Magnetic Hysteresis.
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