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Configuration Design and Dimension Optimization of a Multi-mode Palletizing
Robot for Wine Box Production Line

LI Hang, LI Ruiqin*, ZHANG Lei, LIU Juan, CHENG Yuelin

(School of Mechanical Engineering, North University of China, Taiyuan 030051, China)

ABSTRACT: This work aims to propose a multi-mode hybrid palletizing robot mechanism for the single-point repetitive
task and multi-point flexible task in the palletizing task at the backend of the Baijiu wine box production line. The
common palletizing modes in the wine box production line were analyzed. A topological structure for the palletizing robot
mechanism was proposed, the transformation of the mechanism from 2-DOF mode to single-DOF mode with multiple
different trajectories was realized by locking metamorphosis. Then, the kinematics was analyzed and the dimensions were
optimized on the mechanism with different modes. The results showed that the motion equations of the mechanism in
various modes satisfied the actual task requirements of the palletizing robot. The structure dimensions of the mechanism
were optimized by dimension synthesis. The designed multi-mode hybrid palletizing robot mechanism can adapt to the
changing operation trajectory requirements in the actual palletizing task, and verify the feasibility and effectiveness of the
locking metamorphic method in the design of the palletizing robot mechanism.

KEY WORDS: wine box production line; palletizing robot; locking metamorphosis method; configuration design;

dimension optimization; kinematic analysis
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Tab.1 Topological structure analysis after locking kinematic pair
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Tab.3 Comparison between theoretical and actual values of mechanism parameters before and after optimization
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6;,=20, 6,=132.31 xp=164.572, yp=150.782 xp=164.732, yp=148.491

6;=160, 6,=168.14 xp=4.572, yp=100.782 xp=4.838, yp=102.195
6;=160, 6,=140.86 xp=—4.572, yp=150.782 xp=—4.245, yp=152.196

12125, 1,-12 6;=90, 6,=131.61 xp=80, yp=160 xp=79.21, yp=158.680

6;=90, 6,=116.90 xp=80, yp=210 xp=81.099, yp=213.063

0,20, 6,=122.28
0,=20, 6,=110.53

xp=164.572, yp=100.782
xp=164.572, yp=150.782

x=164.838, y,=102.173
x=164.410, yp=152.200
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Fig.15 Continuous motion of physical model of the mechanism
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Fig.17 Mechanism in single-DOF arc trajectory mode
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Fig.18 Mechanism in single-DOF vertical line trajectory mode
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