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Abstract

There are requirement of surface roughness in mechanical elements that has minute surface of
several nm degree. When high precision surface roughness measrement is made with stylus type
surface roughness measuring aparatus, mesuring accuracy depend on the tip radius of diamond
stylus. Therefore, ultra precision machining was accomplished using ion sputter machining in
order to machining the stylus tip radius less than ¢.5uxm, which is impossible through lapping
machining. In this study, optimal machining condition for the ion sputter machining was obtained
through the experiment under the various varing machinbing quantity and condition of diamond
stylus. And as the result of applying this optimal condition, the good result was obtained that
machining probability of stylus tip r%dius less than 0.5um is 93%,
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Table 1 Symmetric shape of stylus by holder setting angle

Setting
No. a1 62 w wl/w2 X100 H h1/h2 X100
angle
) ¢ ) ¢ ) (4m) (%) (gm) (%)
1 0 56 82 113 98.9 43 97.4
2 45 55 81 93 86.2 36 92.5
3 60 57 82 120 11,3 41 94.2
4 90 57 84 97 59.0 35 86.7
w
wl w2

h1
~
-~

(b) Degree of stylus holder 45° - (d) Degree of stylus holder 9¢°
Fig. 17 SEM photo of the ion sputter-machined diamond stylus by holder setting angle
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Fig. 18 Tip radius variation of the ion sputter-ma-

chined diamond stylus by mask existece and
non-existence
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Fig. 19 Reattachment composition to the tip surface
of the diamond stylus after ion sputter ma-
chining

Table 2 Symmetric form of diamond stylus by holder setting angle

. Variation of Variation
Existence Measurement .
. ] . stylus radius of 3-measurement
of rotation direction . .
(um) direction (pm)
. 0 0.31
Rotation )
. 60 0.37 0.06
existence
—60° 0.33
. 0 0.47
Rotation
. 60° 0.35 0.13
non existence
—60° 0.34
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Fig. 20 Achievement ratio of the ion sputter-ma-
chined stylus in this experimental and gener-
al condition
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Fig. 21 Variation of tip radius of the ion sputter
-machined stylus in this experimental condi-
tion

(a) Machining time ¢#=4.5hr

(b) Machining time ¢=5hr
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Fig. 22 E. T and SEM photo of the ion sputter
-machined diamond stylus in this exper-
imental machinig condition
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Fig. 23 Relationship between ion sputter machining
time and tip radius of diamond stylus
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