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Full Contact Polishing Method of Aspherical Glass Lens Mold
by Airbag Polishing Tool

Hocheol Lee*, Junguk Kim”

| Abstract !

improvements.

Conventional aspherical lens polishing methods by the small tool polishing use aspherical profile and the trajectory
of the polishing tool is also controlled. In this paper, new full contact polishing mechanism is suggested to polish
aspherical glass lens mold by both airbag polishing tool and eccentric motion. Full contact concept by airbag polishing
tool and no position control make the easy polishing setup and do not need aspherical design profile. An aspherical
lens polishing machine was made for this study and a verification experiment was performed for surface roughness
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Fig. 1 Schematic diagram of polishing kinematics based
on the sweep motion of overarm"
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Fig. 2 Schematic diagram of aspherical lens polishing
based on the small tool polishing process(w
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Fig. 6 Expandable polishing pad for airbag polishing
tool
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Fig. 7 Polishing machine with airbag tool

Fig. 8 G-coded PC-NC polishing process
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Fig. 9 Tool mark from grinding process
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Fig. 10 A suggested tool mark removal method by full
contact polishing process
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Table 1 Experimental conditions for tool mark removal

Parameter Working condition
Polishing load 250gf
Tool eccentric| Radius(e) 0.5mm
motion feedrate(f) 300mm/min(96rpm)
(rotation) offset(s) 2.25mm
Air pressure 0.1MPa
Tool effective diameter 6mm
Workpiece diameter 9mm
Tool rotation speed(w) 80rpm
Workpiece rotation speed((2) 80rpm
Abrasives diamond 1¢m
Polishing time(t) 10 min

86

dnhqjiu)e) dntelA 7
8} ol $3to] U ATHAIZE Foli %
o] et itk ARAOE U

of ol FRLES} Aukg A kol s vt
48 A0 7|k, ool 377t At Fof A
ik Anlele E9 A 2UE RIS
25Tk Aol A8H oo 1R st 7
 FEuAel #) WA S ommoltk

2% H AN i‘*‘(offset) ”EH oA ﬁﬁ—‘%%% 3}

=

hal
g7}
&

il

Ao
A

NI mﬂl

6mmo| 1.

oiat
;FLE

A1

>
o

gt

FHukas Qof 4% 3 Fig 83 2

2 24 g9l Ra 22nm, o
HE Ra 8nme] 4:20]t.

E?:F_]- Z,;]é_] 224 7|(Talyor hopson, Formtalysurf)& 3

7}t #WAA7IZ Ra 71E22 11.3nmoj A 5.4nmo 2

53% H= A= %)

%_ Al

L.
[

Mor 95X e
Surface Data

1o

Neecom

e szn

(a) Center

g 203

\eecon's

e 2rt0)
Surface Data e i e B

Tile' 12mm
Note: side_center

(b) Outer area

Fig. 11 Tool mark reduction by polishing process



HIJ

Z Vol.17 No.5 2008. 10.

Table 2 Surface roughness improvement by polishing

Table 4 Form accuracy variation of a spherical lens

process mold
Rt Ra (root-mean (peak-tlz-tvalle ) (av?rz e) R
(peak-to-valley) | (average) square) — Y g
Before polishing 031 0054 | 26.0180
Before ()
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Table 3 Form accuracy variation of aspherical lens mold

Rt Ra Fiour
(peak-to-valley) | (average) gure
Before polishing 0.50 0.080 | -0.059
(em)
After polishi
er polishing 0.68 0.09 | -0.028
(1m)
| m - 0.18 - 0016 |+ 0031
Variation
(%) -36 20 +53
3HE vl P4 MEAE goksly] 9Jeke] HEA &
712 dvtEl 39 A4S £33 A3, Fig. 129 Zo] §
et mas(profile) ARSI
249 At A% g4t 422 #sle Ri(peak-to
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Bt o BT H F4e HATEN (basic radius)]

229 figure= 23|18 53% WA=
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