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A Study on the Development and Performance Evaluations for a Self-diagnostication

Ultra-precision Lens Polishing Machine

S. H. Park(Mech. Eng. Dept.,

CNU), S. H. Lim(Mech. Eng. Dept.,

CNU),

C. M. Lee(Mech. Eng. Dept., CNU)

ABSTRACT
Spherical glass lenses are used in many optical industries. The curvature, eccentricity and height of a tool affect

the surface roughness and curvature of lenses. The purpose of this study is the development and performance of a

self-diagnostication ultra-precision lens polishing machine. In this paper, structure analysis is performed to reduce

maximum displacement and to maintain outside the resonance region by CATIA V5. A spherical center setting gage

is developed to increase accuracy of the manufactured lenses. The surface roughness, curvature and thickness of the

manufactured lenses are measured and studied.

Key Words : Spherical lens(7# #A=X),

setting gage(THAA AlolA)
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Fig. 1 The result of displacement(a) and stress(b)

()
analysis for a developed machine

Table 1 Maximum displacement and stress and safety

factor
Maximum Maximum
displacement stress Safety factor
[mm] [MPa]
0.0439 1.1 2272
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Fig. 2 The result of mode shape - first mode

Table 2 The result of frequency analysis

Mode | Frequency | Mode | Frequency
number _ [Hz] number [Hz]
1 151.247 6 291.591
2 169.350 7 306.909
3 205.251 8 312.388
4 229.028 9 355.475
5 254.576 10 380.094
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Table 3 The result of curvature and surface

roughness of lenses

Result curvature Surface
Number error Roughness

(mm) (mm) (m)
1 24.4986 -0.0014 0.0087
2 24.4995 -0.0005 0.0073
3 24.5012 0.0012 0.0086
4 24.5035 0.0035 0.0083
5 24.5032 0.0032 0.0091
6 24.5025 0.0025 0.0080
7 24.5008 0.0008 0.0075
8 24.5011 0.0011 0.0091
9 24.5027 0.0027 0.0089
10 24.5016 0.0016 0.0093
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Table 4 The result of the center thickness of lenses

Thickness before | Thickness after
Nmber polishing polishing

(mm) (mm)

1 0.508

2 0.508

3 0.508

4 0.505

5 0.502

6 0.504 0.500

7 0.501

8 0.502

9 0.500

10 0.504
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