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Optical Glass Finishing by An Agglomerative-Abrasive Lapping Film
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ABSTRACT
A new lapping film, which consists of abrasives agglomerated by nm oder super fine particles,
is developed for optical glass surface finishing. Usual loose abrasive process for surface
finishing needs a large amount of slurry, loading a big burden onto the environment
conservation. Compared with the loose abrasive process under the same finishing conditions,
the newly developped agglomerative—abrasive lapping films brought two times high removal

rate to achieve 30 nmRy mirror sufaces, leading to a 97.5% effluent—cutting.
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Fig.1 Agglomerating process of ZrO, super fine particles
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Fig.2 SEM images of ZrO, agglomerative abrasive and
super fine primary particles
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Table 1 Types of ZrOy Lapping Films

. Mean Diameter | Tensile Strength
Symbol Abrasive Type of Abrasive ¢m of Abrasive MPa
Lz Single Granule 60 326
Sz Single Granule 0.5 -
RZ-1 0.6
RZ-2 15.0
Agglomerative 60
RZ-3 30.3
RZ-4 66.7
Table 2 Finishing Conditions
Workpiece ¢ 12 Optical glass (BK7)
Finishing pressure 46 kPa
Rotation of film 60 rpm
Revolution of workpiece 36 rpm
Finishing time 5 min
Finishing fluid Pure water (0.9 ml/min)
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Fig.3 Surface of BK7 before and after 5 min finishing.
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Fig.4 Model of finishing with the developed lapping film
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Fig.5s Wear of the RZ-2 agglomerative abrasives after 5
min finishing.
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Fig.6 Relationships between finishing characteristics and
tensile strength.

Fig.7 Wear of the RZ-4 agglomerative abrasives after 5
min finishing,.
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Fig.8 Relationship between removal rate and finishing
pressure.
50
& i
e 40
c
2 30 [
1)
< B
S 20
3 i
x 10
0
RZ-4  RzZ-4 CeO,  CeO,
60rom 120rom 60rom 120rom
(a)  Surface Roughness
1.2
£
£ 1.11
€ o8
] 0.56
S 0.47
= B 0.35
S 04
o
IS
[0)
o
0
RZ-4 RZ-4  Ce0,  CeO,
60rpm 120rpm 60rpm 120rpm
(b)  Removal Rate

Fig.9 Relationships between finishing characteristics and
film rotation.  (Finishing Pressure 46kPa)
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Fig.10 Changes of finishing characteristics against finishing
time.
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Fig.11 Changes of abrasive wear and pressure at the
working point against finishing time.
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