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Summary: The paper presents the development of the waist mechanism for humanoid robots. The research was conducted within the project which is developing a humanoid robot MARKO that represents assistive tool in physical therapy for children with cerebral palsy. There are two basic ways for realization of waist of the robot. The first is based on the viscoelastic elements having variable flexibility, and the second on low backlash mechanisms that have high rigidity. We propose a structure with a rigid, low backlash and self-locking mechanism. Based on the kinematic-dynamic requirements a dynamic model of the robots upper body is formed. Dynamic simulation for several characteristic positions was performed and driving torque of waist mechanism is determined. The proposed mechanism is based on helical and bevel gears, having 1 DOF and enables movements in the direction of flexion/extension of 80°. Waist mechanism has high carrying capacity and reliability, high efficiency and low backlash – enables high positioning accuracy and repeatability of movements which is essential for motion control.
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