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Studies of Prismless Type Light Guide Panel Mold Machining using
Diamond Tool

S. M. Hong (Mecha. Eng. Dept. CNU), T. J. Jae, D. S. Choi, E. S. Lee(KIMM)
D. J. Lee(Mechanical Eng. Dept., CNU)

ABSTRACT

Recently, the trends of TFT-LCD are large scale and thin thickness, so, the demands of Light Guide Panel(L. GP) which is
able to substitute for prism sheets are appeared. Functions of LGP obtaining polarization of light of the prism sheet as well

as the incidence and reflection of light are demanded. This prismless type LGP to complete functions of the existing LGP and

polarization at once must be supported by micro machining technology of LGP surface.
In this research, we have used the STAMPER method for the mass product and In-Line process, and the optimized

conditions are established by analyzing the cutting force and conditions according to the material and processing properties

when the prismless type LGP mold is fabricated. Parameters of the cutting condition were the workpiece and cutting depth.
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Fig. 1 Micro fabrication system for Experiments

Table 1 Specification of the micro machining system

Item Unit] Specification
Moving Stroke mm 2007 00
X-Y Axis Feed_ing Speed Rangejmm/ 0.005-22
Stage Min. Incremental m 5
Move (200000cts/mm)
Position Repeatability] m 0.05-0.25
Moving Stroke mm {100 (LS mm/rev)
Feeding Speed Rangejmm/s 0.005-22
Z Axis Slide | Min. Incremental am 40
Move (25000cts/mm)
Position Repeatability] um 0.3-0.5
y Size mm 2207 20
Table -
Allowable Weight | N 890
X Axis um | H<0.5, V<0.6
Straightness Y Axis um | H<0.5, V<0.6
Z Axis 4m H.V :0.0025
Repeated Precision (X/Y/Z Axis) | #m <0.1
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Table 2 Mechanical properties of materials
g2 | augr | A% e
Materials (ke/mr) (%) (HB)
6:4 Brass 25 55 46
Copper 22~25 49~60 35~40
Al 6061 18-25 10~14 40~60
PC 6~7 90~140 700~900
PMMA 4.5 47 590




Fig. 4 Photo of materials setting
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Fig. 5 Cutting mechanism of prismless type LGP mold

Table 3 Machining conditions of Prismless type LGP

Cutting tool 90° Diamond tool
Cutting speed | 1200 pn/min
Cutting depth | 34} 2 Ak

5 pm/pass 3,2,1,0.5,0.1 m/pass
Workpiece Brass, copper, Al6061, PC, PMMA
Cutting oil Spindle oil
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Fig. 7 Cutting force for materials character
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Fig. 8 Machining result of prismless type LGP mold in 6:4 brass
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Fig. 9 Machining result of prismless type LGP mold in Al6061
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Fig. 10 Machining result of prismless type LGP mold in PMMA
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