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Study on thermoplastic polyurethane soft actuator for hand rehabilitation

LIU Caixia'?, PAN Tingting?, SUN Yifan’, MA Fei!, HUANG Ying®
(1. School of Physics, Hefei University of Technology, Hefei 230601, China; 2. School of Microelectronics, Hefei University of Technol-
ogy, Hefei 230601, China)

Abstract; Aiming at the problems of complex manufacturing process and low auxiliary force of soft re-
habilitation training gloves, segmented pneumatic soft actuators with unidirectional and bidirectional
soft joints were developed based on thermoplastic polyurethane(TPU) and with the help of 3D print-
ing technology. The simulation analysis on the bending properties of the soft actuators was conducted
with TPU material hyperelastic constitutive model established by finite element software, and the
bending angle, motion trajectory and grip strength of the soft actuators were tested. The results show
that the soft joints satisfy the demand of the maximum hand joint bending angle of 120°, the bending
state of the soft actuators is in line with the hand motion trajectory, and the maximum grip strength is
up to 11. 5 N. The directly 3D printed soft actuator has simple manufacturing process and strong aux-
iliary power, and can be used for finger rehabilitation training. It provides a more safe and effective
rehabilitation training equipment for patients with hand function injury.
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