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Abstract

This paper is presenting the design and implement of a
lower body mechanism of an adult-sized biped robot.
The aim of this paper is to build up a 130 cm tall
humanoid robot, but the robot presented is only the
lower body, which is 89 cm high and weighs 47 kg.
The biped robot has total 12 actuated DoFs and each
leg has 6 actuated DoFs. For one leg, the hip joint has
3 motors; the knee joint has 1 motor; the ankle has 2
motors. These DC brushless motors are used with
decelerator to increase torque for each joint. The
design of robot mechanical has two main parts: (1)
skeleton design and (2) cushion design. In the skeleton
design, the bone of thigh bends inward a few angles.
The bending angle is not unique for humans but
biological evolution. Statistically, the bending angle is
averaged around 6 degrees, which can make center of
mass shift fast when human walks. In the cushion
design, the gas spring is used for the buffer and the
auxiliary torque between thigh and shank mechanism.
When robot squats, the gas spring, which has upward
thrust to reduce downward torque, can avoid sudden

excessive force to cause decelerator damage. Also,
when robot stands up, the gas spring can reduce the
load for motors. As the experimental results,
adult-sized biped robot designed in this paper could
exhibit weight shift, stand up, squat and other
movements.

Keywords : Biped Robot, Mechanism, Bionic, Torque
Compensation.
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