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Design and research of magnetostrictive tactile sensor for robotic stable grab

ZHANG Zi-chao, WANG Bo-wen, JIN Shao-wei
(State Key Laboratory of Reliability and Intelligence of Electrical Equipment,
Hebei University of Technology, Tianjin 300130, China)

Abstract: Aiming at the sliding problem when the smart robot grabs the object, in order to provide a sliding signal to the manipulator, a
highly sensitive magnetostrictive tactile sensor was designed using the inverse magnetostrictive effect of Galfenol. According to the inverse
magnetostrictive effect, Euler-Bernoulli beam structural mechanics and Hooks theorem, the friction test model of the tactile sensor was estab-
lished. The sensor was used for sliding detection, and the collected sliding signal was subjected to discrete wavelet transform to analyze the
DWT detail coefficient of the sliding signal under different gripping forces. The threshold was set to 0. 05 to control the robot to grasp the ob-
ject. The results indicate that when the bias magnetic field is 4.2 kA/m, the applied friction is 4 N, the peak value of the sensor output volt-
age is 256 mV, and the sensitivity reaches 64 mV/N. The sensor is mounted on the robot and provides a stable control signal for the robot.
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