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Large-thrust piezoelectric linear actuator
under tension and pressure load
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Abstract: A bidirectional piezoelectric linear actuator was proposed to solve the issue of the
piczoelectric linear actuator being incapable of functioning under tension and pressure load. The
actuator mainly adopted the principle of the two-way screw clamping to realize two-way large-thrust
actuation. Structurally. the two piezoelectric stacks were symmetrically arranged, and the trapezoidal
screw nut constituted a screw clamp. By matching the driving timing of the piezoelectric stack and
screw clamp, the actuator could achieve driving under pressure and tension. To study the driving
mechanism of the two-way inchworm, the bidirectional screw clamping mechanism and the overall
structure of the actuator were designed. The screw clamp was the key factor in the driving of
inchworm. To accurately express the reliability of the clamp, the matching relationship of the torque
motor with the flexible coupling and piezoelectric stack was studied. The clamping {unction was

simulated and analyzed by ANSYS software. The total length of the prototype is 233 mm. The
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maximum diameter is 63 mm, and the weight is 1. 1 kg. An experimental test system of the prototype

was built. According to the testing results, the maximum output force of the actuator can reach

190 N, while the maximum speed is 2. 58 mm/s. with a stroke range of 60 mm.

Key words: piczoelectric linear actuator; large thrust; piezoelectric stack; screw clamp; inchworm
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Fig. 1 Structure of screw clamp
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Operating principle of actuator forward motion
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Fig. 6 Configuration of proposed large-thrust piezoelectric linear actuator
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