TR SE =2

Vol.16 No.6 2007. 12.

Transactions of the Korean Society of Machine Tool Engineers

o)
o

5 e Y3} Aol Slel] B AT

0| &*

(=E-4Y 2007. 6. 20, HAEY 2007. 9. 11)

A Study on Optics Polishing Technology by Adaptive Tool
and Eccentric Motion Mechanism
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Abstract

“

in view of surface roughness and form accuracy.

motion mechanism(H 4125717

In this paper, optics polishing technology using adaptive tool and eccentric motion mechanism was suggested. Optics
polishing can make high reflective and accurate surface. The optics polishing process based on the eccentric motion
mechanism has been used to manufacture the ophthalmic lens mold. Also ophthalmic lens mold factory hold
conventionally a lot of the curved polishing tools for the versatile mold curves of eye diopters and want to reduce

tool numbers. Therefore, a polishing machine with adaptive airbag tool was developed and experimentally verified
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Fig. 1 Schematic diagram of polishing kinematics based

. 1
on the sweep motion of overarm’’
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Fig. 2 Schematic diagram of polishing kinematics based

on the computer-controlled optical polishing for
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the small aspherical optics
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Fig. 3 Discrete annular tool path strategy using the integer
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Fig. 4 Schematic diagram of pelishing kinematics based

on the eccentric motion"
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Fig. 6 Conventional polishing tool with polishing pad

Fig. 7 Airbag polishing tool to adapt mold surface
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Fig. 8 Surface roughness of the grounded lens mold
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(2) Mold

Neeco W

Surface Data

Title: samplel
Note: 1

(b) Surface roughness
Fig. 9 Surface roughness after lapping of the lens mold
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(@) Mold

Surface Data

Neeco i

Title: samplel
Note: after polishing up

(b) Surface roughness

Fig. 10 Surface roughness after polishing of the lens
mold

Table 1 Surface roughness comparison by processes

Surface roughness Abrasives
Process ..
Rt Ra conditions
Grinding 16.8m | 2.13um diamond #250
Lapping 10.1gm | 457nm sand #1000
Polishing cerium
11. 1.1
(airbag) 1.9mm m 1.5/m
HAZZ|(RY) E3F 11.9m F0]0lA A& Aa=xrt ¢
= geoldt. dntue 9AEE A 29 A9 FUT
S35 gold BUAL/| ZHolM FLT AohRg 43
Moz sealgt waka Table 1] o] ojojHgT
of €3 HEQh P oRE MHBES AT £F
o FUAAINE FHe G4 7Hsskith
3.2 MY (form accuracy)
Qi 3o PAY TANAY FYYUES el ¢

o 1Y 3RA247)2 0|83 FU WL FHES
t} 3xM &247)9] 7| EA Y = (base accuracy)s 2um 455
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Fig. 11 Form accuracy example of the lapped lens mold

> 0.0080 mm
0.0060 mm - 0.0090 mm
5 0.0030 mm - 0.0060 mm
-0.0030 mm - 0.0030 mm
-0.0060 mm - -0.0030 mm
-0.0090 mm - -0.0060 mm
< -0.0090 mm

(a) Mold sample of A material

> 0.0090 mm
£.0060 mm - 0.0090 mm

<-0.0090 mm

(b) Mold sample of B material

Fig. 12 Form accuracy example of the commercial lens
mold
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Fig. 13 Form accuracy by airbag tool polishing

Table 2 Form accuracy and shape characteristics

Classification Form ae;ca(;uracy charasc}::fiztics
Commercial lapped 54um Astigmatic
mold
Commercial 5.6/m Astigmatic
Polished| method + narrow range
mold Airbag 32um Axis-symmetrict
method wide range
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