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Mechanism Design and Kinematics Analysis of a Parallel Manipulator
for Laser Welding
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(Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A parallel laser welding robot with three legs and five degrees-of-freedom (DOF) is proposed. The parallel
robot has spatial working capacities of five DOFs due to its three legs. The forward and inverse kinematics models of this
parallel robot are built for laser welding by analyzing its structure characteristics. Then the analytical method is employed
to solve the models and the computer simulation is carried out. Finally, the experiments of laser welding with this parallel
robot are implemented. The simulation and experiment results show that the proposed parallel robot is suitable for actual
laser welding with high speed and high accuracy.
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3 EEIFRE (Inverse kinematics)
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Fig.2 Sketch of robot mechanism
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4 IEFHZFIEfE (Kinematic forward solution)
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Fig.3 The shape of processed workpiece
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Fig.4 The path of processed workpiece
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Fig.5 The simulation result of robot

6 SCIGHFZ (Experimental study)
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Fig.6 The process of robot laser welding
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Fig.7 The sample of robot welding

Z %k (References)

[ WFE S, SRR, BOUREEORMTT ROV S R (1], 12
K, 2008, 37(4): 5-9.

You Deyong, Gao Xiangdong. Studies and prospect of laser
welding technology[J]. Welding Technology, 2008, 37(4): 5-9.

[2] Hunt K H. Structural kinematics of in-parallel-actuated robot-
arms[J]. Journal of Mechanisms, Transmissions, and Automa-
tion in Design, 1983, 105(4): 705-712.

[3] Tsai L W. Robot analysis: The mechanics of serial and parallel
manipulators[M]. New York, USA: Wiley, 1999: 116-117.

[4] Zhang W J, Zou J, Watson L G, et al. The constant-Jacobian
method for kinematics of a three-DOF planar micro-motion
stage[J]. Journal of Robotic Systems, 2002, 19(2): 63-72.

[5] Ohya Y, Arai T, Mae Y, et al. Development of 3-DOF fin-
ger module for micro manipulation[C]//IEEE/RSJ International
Conference on Intelligent Robots and Systems. Piscataway, NJ,
USA: IEEE, 1999: 894-899.

(6] BEEL, BKA, BEA. AL (ML bt mA
A AL, 2006.

Huang Zhen, Zhao Yongsheng, Zhao Tieshi. Advanced spatial
mechanism[M]. Beijing: Higher Education Press, 2006.

(71 5KME. JFEKIZZIHLAR (M]. dbnt: HUBCT R, 2003.
Zhang Shu. Parallel kinematics machine tool[M]. Beijing:
China Machine Press, 2003.

[8] KB, BBTHE. 3-RTT JFBEHLAR AL E 27 [J]. s L
AR, 2003, 19(3): 32-35.

Zhang Wei, Zhao Xinhua. Position analysis of the 3-RTT par-
allel manipulator[J]. Journal of Tianjin Institute of Technology,
2003, 19(3): 32-35.

fEEE N
F (1983, T, w-l, BhEMFAT . WRSUARIE: ok
PHIE, HLAE A2
EAE (1978-), 2o, L, BIBFSTR. WFTAUE: DIVLES
NZR G N SRR AR, oL
PeHiR.



