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Abstract: This paper mainly analyzes the contact resistance characteristics between metal electrode
and gallium alloy with the change of stress and contact surface roughness, regarding the problems
of suppression of the output resistance fluctuation in magnetohydrodynamic (MHD) angular veloc-
ity sensor. The theory of solid-liquid contact resistance in the MHD sensor is established and then
COMSOL is used to simulate the change of contact resistance under different contact stresses. The
influence of electrode roughness on contact resistance is analyzed using a contact angle measuring
instrument. When the roughness increases from 1. 6 to 3. 2, the contact angle generally increases
by 4°~10°. The simulation shows that the contact resistance of the MHD angular velocity sensor
decreases with the increase of the contact stress. The solid-liquid contact resistance changes sharply in the
range of 1kPa stress. The contact angle test shows that the contact angle increases and the wettability gets
worse as the roughness increases.
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Fig. 1 Sensor structure diagram
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Fig. 2 Simulation structure diagram
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Fig. 3 Relationship between contact resistance and pressure
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Fig. 4 Diagram and picture of the experimental system
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Fig. 5 Image of contact angle measurement
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