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Machining Process for Micro Pyramid Pattern Mold

T. J. Je, Y. J. Shin, E. S. Lee, D. S. Choi, S. M. Hong, and Y. H. Kang

Abstract

Technologies of super-precision micro pattern mold machining and high-performance optical films manufacturing
using thereof forms the basis of recent display industries which have developed remarkably. Especially, it is the light
guide plates and high luminous intensity prism sheets at BLU or FLU in LCD and lenses at virtual keyboard's display to
be manufactured by micro machining technology. One way the industry requires to do that is by developing high-
performance light guide plates or films which are existing light guide plates, diffusion films and luminance enhancement
prism films all in one. In this research effort, basic processing of the micro pyramid structure by shaping method is
proposed. Experiments of mold machining of pitch 20 /M tetrahedral pyramid and pitch 100 4m trihedral pyramid using a
90° diamond tool were conducted to identify a variety of machining features, such as cutting forces, conditions of the

surface, shapes of chips, and influence of materials.
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(a) Initial cutting

(b) Finai cutting

Fig. 1 Machining process of square shape pyramid
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(a) Initial cutting (b) Second cutting (c) Final cutting
Fig. 2 Machining process of triangular pyramid

Fig. 3 Flow chart for machining of triangular

pyramid pattern
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Fig. 4 Diamond tool of cutter angle 90°

Table 1 Cutting condition of

Cutting Tool 90° Diameond tool
Workpiece copper, 64 brass
Cutting speed 900 mm/min
Cutting depth 5 mm/pass
Pattern size Hélght: 10
Pitch: 20 mm
Cutting oil Mist oil No.9
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(a) Oxygen free copper
Fig. 5§ Machining result of square shape pyramid

(b) 6:4 brass
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Fig. 6 Cutting force
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Fig. 7 Experimental set-up
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Table 2 Cutting condition of triangular pyramid
pattern

Cutting Tool 90° Diamond tool
Workpiece 6:4 brass (60x60 mr)
Cutting speed | 6,000 mm/min
10(23}), 5(23)), 3(13))
im/pass

Height: 33 um

Pitch: 100 um

Mist oil No.9

Cutting depth

Pattern size

Cutting oil
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(a) defect caused by z direction setting

(b) defect caused by pitch direction setting
(c) defect caused by impurities of the material

Fig. 8 Defects of triangular pyramid pattern
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Fig. 9 Surface roughness
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Fig. 10 Cutting force

Fig. 11 Cutting chip



Fig. 12 Triangular pyramid mold core
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