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Many types of robot systems are used in the mass production line of thin film
solar cells and flat panel displays. There are some issues such as the deflection
and the vibration of the end-effector because robots handle large and heavy
substrates at high speed. Heavy payload and high speed cause much vibration
because the end-effector (fork) is made of carbon fiber reinforced polymer
because of its light weightiness and sufficient stiffness. This study performs a
dynamic simulation of an 8.5G solar cell substrate handling robot, including rigid
and flexible bodies and a vibration controller. The fifth polynomial trajectory and
the zero vibration derivative input shaping algorithm are applied. The vibration
reduction is also proved in the experiments.
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(b) Joints of the robot
Fig. 2 8.5G Solar cell substrate handling robot
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Laser displacement sensor ‘

Fig. 3 Robot end-effector called Forks or hands
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Fig. 4 Hand modeling with FEM
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Fig. 9 5™ polynomial trajectory between via points
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Fig. 11 An example of the simulation results
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Fig. 13 Variable trajectory according to acceleration
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