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Fig 2 Surface quality after fine grinding
D ifferent suface structures after BDA G and LDA G
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Fig 3 Effect of tool size on the polishing results
(a) Surface profile polished by Tool# 1(Toll diameter Avorkpiece dianeter: 1/4)
(b) Surface profile polished by Tool# 2(Toll diameterAvorkpiece diameter: 1,/20)
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Fig 5 Two tool'spaths
(a) The x-y path (b) The helix path
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Fig 6 Testing result of U Itra-snooth surface
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Table 1 Function of CNC machines
Company or on-line generation max'mu.'n of ability-of num ber of
M achine test function function Wc.)rkp 1eee &Jr.facmg. working axial
dian eter off-axial otpics
FSGJ-17 Yes Yes 0.8m Yes 4
Itek USA)® Yes No 4m Yes 5
REO SC (France) 1 No No 4m Yes 5
USR™ No No 1.5m Yes 3
Zhe jiang U niversity!®?  Yes No 0.3m No 2
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Fig 7 The final polishing result
Table 2 Surface quality after fine grinding
depth of
company or surface Interferometry
. methods Sub-surface
machine roughness (¢m) test
damage (um)
FSGJ-11 BDA G 0.2 1 Yes
letk UsA)™ LDAG 0.2 1 Yes
Table 3 L ist of the fabrication accuracy
c accuracy of accuracy of accuracy of surface
ompany or
P h'y generation grinding polishing roughness
machine
(ms ym) (ms ym) (ms us) (nm)
FSGJ-17 10 0.5 0.03 2
Itek (USA)!® 8 0.2 0.025 2
REO SC (France) ™ 10 0.5 0.08 2
USSR™ 10 0.5 0.035 AN
Zhejiang U niversity'*! N\ N\ 0.125 N\
, FSGJ-1
FSGJ-1 )

CAD /CAM
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FSGJ-1 A spheres Autamatic Fabr ication and on-line Testing System

Zhang Xuejun, Zhang Y unfeng, Y u Jingchi, Zhang Zhongyu
(Changchun Institute o Optics and FineM echanics, Chinese A cademy o Sciences,
State K ey L aboratory o App lied Optics, Changchun 130022)

Abstract

In this paper, FSGJ-1, the first Chinese machine for agpheres automatic fabriction and
on-line testing w as introduced T echnical difficulties encountered in research stage and their
lutions were addressed In addition, a fabrication practice and the comparisons w ith the
world advanced technologiesw ere presented
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