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The Micro Lens Mold Processing in Mechanical Fabrication Method

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

ABSTRACT

As high technology industries such as IT and display have developed, demand for application parts of micro lens and lens

array has been extremely increasing. According to these trends, many researchers are studying on the fabrication technology

for parts of the micro lens by a variety of methods such as MEMS, Lithography, LIGA and so on.

In this paper, we have performed researches related to ultra precision micro lens, lens array mold and fabrication of

Lenticular lens mold for three-dimensional display by using mechanical micro end-milling and fly-cutting fabrication method.
Tools used in this research were a diamond tool of R150um. Cutting conditions set up feed rate, spindle revolution, depth of

cut and dwell time as variables. And we analyzed surface quality variation of the processed products according to the cutting

conditions, and then carried out experiments to search the optimum conditions.

Through this research, we have confirmed that we can fabricate the ultra precision micro lens mold with surface

roughness Ra=20nm and the holographic lens mold by using micro end-milling and fly-cutting fabrication method.

Furthermore, we demonstrated problems happened in the fabrication of the micro lens and established the foundation of

experimental study for formulating its improvement plan.
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Fig. 1 Micro machining system
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Fig. 3 Drawing of diamond fly-cutting tool
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Fig. 4 Relationship between depth of cut and spherical
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Table 1 Condition of experiment for micro endmilling

Spindle | o7 IDwell| Total| | Spindle | £2** [Dwell Total
revolution time |depth]  [revolution time | depth
speed N speed
[rpm] [mm/min] [see | [mm] [rpm] [mm/min] [sec]| [ran]
#1] 5,000 25 0 120 #17 40000 5 0 120
#2] 10,000 25 0 120 #18 40000 7.5 0 120
#3] 15,000 25 0 1120 #19 40000 10 0 120
#4] 20,000 25 0 120 [#200 40000 15 0 120
#5] 25,000 25 0 120 [#21] 40000 20 0 120
#6] 30,000 25 0 120 [#22f 40000 25 0 120
#7| 35,000 25 0 120 #23 40000 30 0 120
#8] 40,000 25 0 120 #2418 40000 35 0 120
#9| 45,000 25 0 120 #25 40000 40 0 120
#10{ 50,000 25 0 120 #2610 40000 25 0 120
#11| 55,000 25 0 120 27 40000 25 i 120
#12] 60,000 25 0 120 [#28 40000 25 2 120
#13] 40,000 0.1 0 120 [#29 40000 25 3 120
Bt14] 40,000 0.5 0 120 #30) 40000 25 4 120
::2 23883 zfs g :;8 31| 40000 | 25 | 0 passany
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Fig. 8 Comparison of measured cutting force
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Fig. 10 Comparison of measured cutting force
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Fig. 13 Schematic for lenticular lens mold
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