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Design of Pneumatic Robotic Arm and
Dynamic Model of Pneumatic Cylinder

Actuators

Ming-Chiuan Shiu, Chien-Ming Chen, Fang-Jr Liou

Abstract

A robotic arm is developed to act as a part of physical treatment of rehabilitation to
restore and maintain functional ability for injured upper extremities. By combination of
relay circuit, DSP, the pneumatic cylinders and the electromagnetic valves, the pneumatic
controlled robotic arm is proposed in this paper. Via a proper decision of rehabilitation
profile of robotic arm, computer program can be compiled first offline. After downloading
the profile into DSP, DSP can drive the robotic arm acting as the desired rehabilitation
profile by the relay circuit, the pneumatic cylinders and the electromagnetic valves. This
paper first develops an exact model of a pneumatic system consisting of a double-acting
single-rod pneumatic cylinder and an electromagnetic valve, with the goal of providing an
insight into the design and control requirements for pneumatically actuated systems. Use the
model to derive the group equations representing the dynamic behavior of the pneumatic
cylinder. In addition, the pressure sensors are used to detect the force of patients when the
pneumatic robotic arm is action. These pressure sensors can provide the appropriate action
for the system. Some basic experiments of rehabilitation poses are demonstrated the

performance of the pneumatic robotic arm.
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