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of a Swing-Arm Type Polishing Machine

for Large Optics

Jin-Wook Kim*, Ock-Hyun Kim"

ABSTRACT

A polishing machine adopting a new unique structural mechanism has been developed, named as a swing-arm

type polishing machine. The mechanism is such that the tool path tracks on a spherical surface, of which the

diameter is adjusted by setting up the machine mechanism properly.

It has a strong benefit especially for

polishing axis-symmetric concave mirror surfaces. The swing-arm type polishing machine with 5-axes has been

designed in order to polish a concave mirror surface up to diameter of 2 meters. The drawings are made using

3D CAD and strain-stress analysis has been done by finite element method. AC servo-motor has been used to

move the swing arm and a operating software has been developed using a LapVIEW tool.

Result of the test

run was satisfactory which convinces the usefulness of the swing-arm type polishing machine.

Key Words : Swing Arm(Z=%¥%}), Polishing(Z2]4)), Large optics(th& 33}, Axis-symmetric mirror(Zt]3 ]

2]), Structural dynamics(7-%

1. A B

Ad A=, vy 5 FFRFLS WS o] 8&3lr] u
ol FAe] el wet 1 A4 AUEF HY ¢
umoll °|& AEE vAHULTE 93ty B3] ey
%ol %7%}““1 A FEREFL HH o U3 5
3 9loew HuFEe] P4 AUEE 2790 A
%}%% Aol HAEE dga=, LcD 9 Wh=A)
=37 AHREE Y SAEES HARA

* Z|eiL cnfzt 7738t
# AR FH st A A TR

E-mall . ohkim@chungbuk.ac kr

FE4)), Lenz fabrication(Z 2 7}%)

300mmeol| Al H A7 3500mmoll o] 27)74A] theFs)
o 1 F8F JA F78ke FAl0lt oleh e o
P4 FHHFSS T T T U Ao
o9 Fagk A U] o] Fr)es Bis
I dE F7HEL 7ley £ WS AL e
A7olt} Table 10 &% W& thE FHEFE
HEAREE Holz Yt

o %QTEJ 7Fs el ok A4 e FE A
9] LODTM(Large Optics Diamond Turning Machine)
AR Fefe] RS B %é s &
= WHoE s F UAT A A
BT A= (Tool Mark)e] ol Fofglo] 45&
N7 FAZF AT

=

q

FH
e
Ji
HU

2
ol
ol



» =R 7ATEEEE A AT, A2s

o

Table 1 Requirements for Some Large Optics

Application Dev})eé;)i;())r(ljaent Material Accuracy S:g:;:li (?rilmze)
Infrared 1975~1980 Ge, Si 0.5~1.0 (m ~100 ¢m 300
Laser fusion 1978~1983 BK7, Fused silica 0.05~0.1 /m ~200 gm 800
Head-up displays 1985~1987 Optical glass ~1.0 /m ~1 mm 200
SDI 1985~1992 Fused silica, Be, SiC |[Mission dependent ~1 mm 1500
Microlithography 1990~today FusedJEiEfa’Cf}?EOd“re’ Snm rms 1100 /m 250
NASA 1991~today | FUSed FiC FErOMIC Inision dependent| 1T 1000~
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Fig. 1 Photograph of Ohshkawa Type Polishing Machine
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Fig. 2 Mechanism of a Swing-Armn Polishing Machine
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Table 2 Specification of a Developed Lapping Machine

Developed
[tem Specification
Size Length : 2300mm, Width : 1500mm,
Height : 2000mm
Maximum size of working piece :
. $2000mm
Capacity — : :
Minimum Curvature Radius of working
piece : Radius 2000mm
Process | Lapping, Polishing
S-axis | Max Speed 66rpm
T-axis | Max Speed 90rpm

Fig. 3 Overview of a Swing-Arm Polishing Machine
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Fig. 5 FEM Analysis of the Swing Arm under gravity
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(b) Block diagram of system

Fig. 6 Block Diagram of the Control System
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Fig. 7 Control Input and Output of the Swing Arm

Control, 0.5 Hz
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