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The Study on the Development of Compeosite Robot Hand
for TFT-LCD Glass Transport

Gi Han Chot, Chang Woo Han and Sang Ryong Lee
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Abstract

A robot hand 15 used to transport the glass substrate in TFT-LCD manufacturing process. Carbon/epoxy composite
is one of the best materials for this kind of robot hand application, due to their lightweight, high stiffness. and good
damping characteristics. Major requirement of the robot hand is given as allowable deflection under weight loading of
glass substrate and robot hand itself, In this thesis, a carbon/epoxy robot hand was analyzed using finite element method
and beam theory to determine the deflection of the hand under the loading that is equivalent to actual weight. Because
natural frequency is one of the major interests in robot hand design for TFT-LCD manufacturing process, modal
analysis is also conducted using finite element method and beam theory. A robot hand was manufactured, and actual
deflection and natural frequency were measured 1o verify the analysis results and comphiance to reguirement. The test
results showed good agreement with analysis results.
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Fig. 1 The schematic diagram of robot hand

(un bun prepre

101 H Gutoctave)

o )
1 24
RY & AR AR SRS gt
REA .
of] #-A] il Zl{unidirectional  carboniepoxy
prepreg) 9t EhAvo] F A T )] D1 fabric

RIS S N v
G g

carbon/epoxy prepreg) Bo] i} =
Table 1 3} #o}

3.2 )H*:rlx

7} WA el e

AR By 538 AP 2ol
of el b 2 Ade RS 2y
wapsh s el o] el YA
< {;}'

Support  pin  instaliation

&50 o \ hole

Fig. 2 The shape of robot hand

Table 1 The properties of materials
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Fig. 3 The cross section of robot hand
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The measuring system for deflection of robot
hand

Table 3 Deflection of robot hand
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Fig. 6 Schematic diagram of mcasuring system of
deflection of robot hand

Fig. 7 The measuring system for deflection of robot

hand
Table 4 The deflection of robot hand  (%H41: mm)
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Table 6 The comparison of deflection from measurement,
FEA and superposition method
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Table 5  Natwral frequency & amplitude of robot hand Table 7 The comparison of one point load and 3-point
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Fig. 11 The deflection of robot hand with AL support
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Table 8 The comparison of natural frequency from

measurement. FEA, and theoretical result
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