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A Spheroid Parallel Wrist Mechanism and Its Kinematic Analysis

ZHANG Guoying, LIAO Yajun, LIANG Feng, SU Manjia, GUAN Yisheng, LIU Guanfeng, CHEN Xin

(School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Based on the 2-DOF (degree of freedom) spherical parallel Omni-Wrist V, a 3-DOF 2R1T (2 rotational and 1
translational) spheroid parallel mechanism is proposed by the configuration evolution method, and its kinematic analysis is
systematically carried out. The DOF of the proposed mechanism is first analyzed with an atlas method based on constraint
theory. An equivalent kinematic model is then established, the forward and inverse kinematic equations are derived in an
analytical form, and its singularity is discussed. Finally, the workspace is generated by Monte Carlo method, and a 3D
cutting method is proposed to analyze its characteristics. In the workspace analysis, the slice area and shape generated by
level cutting are used to measure the rotational manipulability, and the radial displacement of sector piece generated by cutting
slice with a fixed tilt angle is defined to evaluate the translational manipulability. The presented parallel mechanism can be
used as a wrist at the end of Delta or SCARA (selective compliance assembly robot arm) robots, to form hybrid robots for
electronic and light industries where large change of the object configuration (orientation and position) is to be performed.
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Fig.1 Evolution of Omni-Wrist V into the 3-RSR parallel
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Fig.3 Freedom and constraint lines of the 3-RSR mechanism
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Fig.4 Continuity demonstration of DOF about the mechanism
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Fig.5 Equivalent kinematic model of the mechanism and its

simplified diagram after rotating by 6,
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Tab.1 Inverse kinematic singularity
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Fig.7 The configuration with a single input parameter 90°
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Fig.8 The configuration when 2 (left) or 3 (right) input

parameters are 90°
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Fig.9 The actual workspace and the ideal workspace
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Fig.10 Sectional view of the level cutting slice of workspace
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5 #5iFRE (Conclusion and prospect)
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