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Design and manufacture of pneumatic
rehabilitation gloves based on soft robotics

Nafiseh Ghorbani

Farami Nezhad
MSc.,
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Engineering, Alborz

Campus University of

Tehran, Tehran

Abstract: Today, with the advancement of robotics science and the human-robot
interaction space, an approach called soft robot has been presented, which combines the
principles and controls of classic robot design with soft and flexible materials. In this
article, a new method for designing and modeling a pneumatic actuator for use in

Mohammad Reza rehabilitation gloves based on soft robotics is proposed, and finite element modeling

Zakerzadeh*
Associate Professor,

Faculty of Mechanical
Engineering, College of
Engineering, University

of Tehran, Tehran

(FEM) is used to analyze its structure and the response of the actuator under different
pressures and choosing a suitable behavior model for elastomer materials that can simulate
its status under different strains. As well as, the focus is on the direct 3D printing method
to make a soft actuator from thermoplastic polyurethane materials. In elastomer materials,
due to the non-linearity of the relationship between stress and strain, hyper elastic behavior
models are used instead of Hooke's law. In this article, based on the uniaxial tensile test
results, the material has been calibrated and evaluated. In the simulation by combining
different design parameters in the primary structure, the actuator has been improved in
terms of bending capability and the stress and strain in the material has been reduced.
Further, the range of motion (ROM) of the robotic soft glove, which allows finger flexion
with assistance.

Keywords: Soft robot, Artificial muscle, Pneumatic rehabilitation gloves, Actuator, 3D
print, FEM, Experimental test
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