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A Study on the Characteristics of Ultra Precision

Machining of a Al Cone Mirror
D. H. Hyun, U. Cho, S. J. Lee, Y. J. Kwon and Y. C. Kim

Abstract

In this work, diamond turning process is used to produce mirror surface on a Al cone. The Al
cone is used as a mirror which can reflect a laser beam without scattering and, hence, it is critical
to minimize the surface roughness of a Al cone. During diamond turning, feedrate and tool nose
radius are changed to investigate characteristics of the ultra precision machined surface of a Al
cone. A laser beam of 633 nm is applied to examine the effect of surface roughness on the
characteristics of reflectivity. It is found that surface roughness is not significantly affected by
feedrate. The main factor influencing surface roughness is tool nose radius. The line patterns of
reflected laser beams show that the minimum surface roughness of 0.08 pm (Ra) is required to

avoid scattering phenomena of reflectivity.
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Fig. 1 Ultra-Precision Diamond Turning process
for a Al cone mirror
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Fig. 3 Geometry of Al Cone Mirror
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Table 1. Cutting Conditions

Cutting Conditions

Cutting Speed (rpm) 3,000
Feed Rate (mm/rev) | 0.001 ~ 0.00001
Depth of Cut (zm) 5

Tool Nose Radius(mm) 01 ~ 15
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Fig. 5 Surface Roughness vs Feed Rate
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Fig. 6 Surface Roughness vs Nose Radius

B2 Fig. 7% 22 HrtAad S o] 8319 WAL
W JIFHEE FEASATH Hrtdl o]8¥ Fd
€ 633nm G HolAE 839 AFEY F
21 F o] WALAIA Cone MirrorE %3} 360°¢) 2
A dgolq WAl FAE FAPH AW Hrpg
He ol &7 &u3 Fdo] YFF
HkALE o] 3m "ol JEHe ANE FHY
Biot WALRA gol(ADE #ET

1
Reference
Wall

\ 4

o0
633nm e

_] Laser Power
Generator

Fig. 7 Experiment of Laser Beam Reflectivity
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Fig. 8 Line pattern of reflected laser beam
(@) many line, (b) nuddy line, (¢) bright line
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Fig. 9 Surface roughness vs Line number of a
reflected faser beam
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Fig. 10 Width of a reflected laser beam
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Fig. 11 Surface roughness vs Width of a
reflected laser beam
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