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The characteristics of Ultra Precision Machine of Optical crystals for Infrared Ray

G. H.Kim, Y. S. Yang, H. S, Kim, H. S. Sin(KBSI), J. H. Won({Dept. of Mechanical Eng. , Chungnam Univ.)

ABSTRACT

Single point diamond turning technique for optical crystals is studied in this paper. The main factors which are influential the

machined surface quality are discovered and regularities .of machining process are drawn. Optical crystals have found more

and more important applications in the field of modemn optics. Optical crystals are mostly brittle materials of poor

machinability. The traditional machining method is polishing which has many shortcomings such as low production

efficiency, poor ability to be automatically controlled and edge effect of the workpiece. The purpose of our research is to find

the optimal machining conditions for ductile cutting of optical crystals and to apply the SPDT technique to the manufacturing

of ultra precision optical components of brittle material{Ge). Many technical challenges are being tried for the large space

infrared telescope, which is one of the major objectives of the National Strategic Technology Road Map (NSTRM).
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Photo. 1 Cutting experiment apparatus
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Table 1. Cutting condition
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Item Cutting condition
800, 1000, 1200, 1400,
1600,1800, 2000,2200, 2400

1,2,4,6,8,10

Cutting speed(rpm)

Feed rate(mm/min)

Depth of cut(tm) 0.1,05,1,2,4,6,8,10
Vacuum pressure 20 kg f/en
Cutting fluid Air+tEDM oil
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Fig. 4 Dynamic cutting force versus feed ot Ge
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Fig. 5 Roughness(Ra:nm) versus of cutting condition
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