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Analysis of Chattering Problem of a Glass Transfer Robot Hand

Joo-Yong Kim" and Chul-Goo Kang"

ABSTRACT

A glass transfer robot is used for handling LCDs in the production line of flat panel displays under clean
environments. During glass transfer operations of the robot, chattering phenomenon occurs at the robot hand. This
deteriorates the accuracy and repeatability of the end-effector of the robot. In this paper, we present the kinematic
solution of the robot and then analyze the cause of this chattering phenomenon in view of the mechanism and servo
control and propose a practical solution that can reduce the chattering significantly at the robot hand of the glass transfer

robot.
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a; = length of the robot link i

¢;= cosb;

d; = offset of the frame origin in the direction of
joint axis i

s;= siné,

a; = twist of two consecutive joint axes

;= rotational angle of link i with respect to the
joint axis

4;= coordinate transformation matrix between two
consecutive coordinate frames
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Fig. 1 Transfer robot
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Fig. 2 Schematics of the robot arm
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Fig. 5 Coordinate frame assignment using D-H
convention
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Table 1 D-H parameters for the grass transfer robot.
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Table 2 Parts list
gs & o S
1 RS-232C S&K%(MR-C-TO1) 1
2 | PCosE EAIHOIZE(MR-CPCISCBL3IM) | 2
3 10120-3000VE( 2 € ) 1
4 10320-52F0-008( 23| E ) 1
5 GM-2SLM(IHALYAEHE 24H) 2
6 A AT EQ 0 (MRZIW3-SETUP31) 1
AEHITE Te=
HARYBEHS RS232CEBHRY
e i -1 BHE FG
sb 2 f'\l 2 RXD
1 GND
RD 3 12 TXD
SG 7 11 GND
. B,
RS 4 ]
CSs 5

Fig. 7 Connection diagram of communication cables
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Fig. 8 Setup software MRZJW3-SETUP
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Fig. 9 Velocity and torque profiles of R axis of the
servomotor at the glass transfer robot
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Fig. 10 Velocity and torque profiles of R axis of the
servomotor at a cell transfer robot
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