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Reduction of the air consumption in the air conveyor with the air slit

H. G Lee(Mecha Eng. Dept. KAIST), D. G Lee{Mecha. Eng. Dept., KAIST)

ABSTRACT

The area of flat glass panel displays such as LCD (Liquid erystal display) and PDP (Plasma display panel) has been
increased more than 2 x 2 m?® for produetivity improvement. However, such a large panel area incurs large panel deflection

during panel transfer using robots or AGV (Automated guided vehicle) systems. Therefore, electronic industries are making

an effort to find an alternative transfer system for the large glass panels with small deflection. The air conveyor with porous

pads is one plausible solution, but it becomes expensive because the large porous pads cost much and air consumption

increases as the panel area increases. In this work, a simple air slit levitating conveyor was devised to lower the equipment

cost and to reduce the air consumption of system. The air flow model between the LCD glass panel and conveyor was

constructed and its validity was verified by experiments. To minimize the air consumption, the conveyor dimensions were

optimized, and the air consumptions between the air conveyors with the air slit and that with the porous pad were compared.
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Fig. 1. Schematic diagram of a conventional air conveyor
having three conveyor lines: (a) sectional view in
the xz-plane before panel loading; (b) sectional
view in the yz-plane before panel loading; (c)
gectional view in xz-plane after panel loading.
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Fig. 2 Structure of conveyor line: {(a) porous pad type; (b)

air slit type.
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Fig. 3 Air flow model: (a) in the porous pad with flange;

(b) in the air slit with flange.

Table 1 Material properties of LCD glass panel

Elastic modulus, & [GPa] 69.2
Poisson’s ratio, v 0.23
Density, p [kg/m’] 2370
Thickness, { [mm] 0.5-07
Area density, pr cp [kg/m?] 1.19 -1.66
‘Weight per unit area [Pa] 11.6-163
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Fig. 4 One conveyor line model: (a) schematic diagram;
(b) free body diagram.
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Fig. 5 Levitating height, 7 of glass panel.
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Table 2 Dimensions of the experimental setup

Length of experimental setup [mm] 450
Dimension of air slit

length x width x thickness [mm?] T2axdxs
Length of flange [mm] 20
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Fig. 7 Experimental setup: (a) photograph; (b) schematic
diagram.
By &0y s e
LE ‘w\ @2 \\ —— Caluiated
03] & L Y
= N, 7
E a6 '\,‘ E 4E
i b =
w0 i el Ak
A0 RN
1.3 *2
o 5 0 W a0 2 H 12 1B oz

Fositlon {tm) Pasition (tm]
(a) (b)
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Fig. 13 Pressure distribution in the air sit and in the
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D in Fig. 15; (b) at the points A and B in Fig. 15.
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