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Fig. 1 Manufacture Process of Meniscus lens
렌즈를 성형하기위한 금형 는 초정밀 가공기계인Core ULG100
을 이용하여 가공하였다 성형 의 재질은 초경CH3 Grinding . Core

합금 이고 가공에 사용한 가공 휠은(WC:99%,Co:1%)) , Grinding
을 사용하였다#800, #2500 .

렌즈 성형 시 의 최소화에 중요한 역할을 하는 금형의Cycle time
설계 및 시뮬레이션은 를 이용하여 최적화 설계 하였Pro-engineer
다 이후 제작되어진 성형 용 에. Core Ion gun Unbalanced DC
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WC Core
.

Batch Press type TOSHIBA GMP-207HV社

Cycle time
.

금형코어의최적가공기술3.
Core Filet

, Core
1 Rough machining,
Finish machining Re-rough machining,

(Form accuracy) Finish
machining, (Surface roughness)

(Grinding Tool Mark) (Polishing)
.

Fillet
Convex Core Table 1
Grinding , Fig. 2
P-V 0.24 Ra 0.049 .㎛ ㎛

Fig. 3 Grinding Core .

Table 1 Grinding condition of Meniscus lens core (WC)
Grinding Method Cross Grinding Inclined Grinding
Grain size #2500 #2500
Wheel diameter( ) Ø22.0 Ø2.0㎜

Work spindle speed(rpm) 280 150
Turbine speed(rpm) 30000 69000
Feed rate( /min) 4.0 1.0㎜

Depth of cut( ) 1.0 0.1㎛

a) Form accuracy : P-V 0.24㎛

b) Surface roughness : Ra 0.049㎛
Fig. 2 Result of Ultra Precision Machining

a) Convex Core b) Concave Core
Fig. 3 Photo of Meniscus lens Core
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a) 3D Modeling b) Structure Analysis
Fig. 4 Design and Optimization of Mold

Fig. 5 Displacement graph of Optimization result

Table 2 Comparison Data of Max displacement
(Original disp and Optimization disp)

Division Original mold Optimization mold
Max disp mag(mm) 4.640637e-03 5.432e-0.3
Mold volume( ) 2.4338517e+05 1.0292170e+05㎣

Meniscus lens Center thickness
Displacement error 7 .㎛

Analysis Max displacement : 5.5
Minimum volume Fig.㎛

5 Table 2 . Fig. 6 Data
.

Fig. 6 Manufacturing Mold from optimization design

성형공정의최적화5.
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Cooling rate 2.68 /sec nd=1.80096 .℃

Fig. 7 Process graph Table
3 Cycle time . Fig. 8

Meniscus lens .

Fig. 7 Process graph of Meniscus lens Molding

Table 3 Cycle time result of Glass Meniscus lens
Division Original Cycle time(sec) Optimization Cycle time(sec)

Average time 8' 30" 6' 50"

Fig. 8 Manufacture completed Glass Meniscus Lens

결론6.
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(2) program Pro-engineer Global Structure
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