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An evaluation of machined surface finishing in ultra precision machining
with 3-D confocal color microscope
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Fig.2 Photograph of 3-D measur-
ing instrument

Fig.3 Schematic view of 408nm
threshold wavelength

Table 1 Cutting condition of micro triangle groove

Workpiece copper alloy (thickness 500xm)
Cutting tool 90° Natural Diamond tool
Feed speed 5,000mm/min
Cutting depth 90/m
Cutting oil condition oil mist
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. . . Fig.5 Photograph of
Fig.4 Setup of triangle cutting micro triangle pattern(x500)
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Fig.7 Photograph of
3-D micro triangle pattern

Fig.6 Photograph of raw image

Table 2 Comparison of surface roughness (¢m)
A 437 7)(UA3P)

3-D confocal microscope

Ra 0.09 0.12

Ry 0.80 0.89

Rz 0.61 0.64
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1==Tu H. dist. %, dist. Angle Comment
Entire 197.05um 3.03um 1.09°
1 24.63um 27.67um 46.01°
=
Total S4.63pm 87.671um 5.01°
[EYS 24,63 B7.67LM 46.01°
I, 84.63pm 87.671um 45.01°
A S4.63um 87.67um 46.01°
1==Tu H. dist. %, dist, Angle Cormment
Entire 263.11pum 3<4.28um F.az2=
1 151.05pm 25.123pm 29,40
e
Total 151.08pm 85.13pm 29,40
EERS 151.028pm 25.121m 20.40°
F1ir. 151.054m 85.131m 29,40
A, 151.08pm 825.123um 29,40
Sog. H. dist. v, dist. Angle Comment
Entire 247 . 47um B <pm 1.49°
1 145, 11pm 87.80pm 31.18°
2
Total 2058, 74um 113.51pm 53.18°
[EES 145.11pm S7.80um 31.158°
i, 53.631m 25.71um =22.00%
A, 104, 37um S5, 7opm 26.59°
Fig.8 Measuring data of micro triangle pattern
1 1 2 2 3 3
33.83 | ‘
Hm
2.3 ‘ :
#1 116.64 pm
Sag. Ra Ry Rz
Total 0.43um 3.28um 2.42um
Mas, 0.20um 1.37um 1.01pm
Min. 0.13um 0.93pm 0.64pm
By, 0,16um 1,090 0.81pm
Std Dy 0.03um 0.200m 0.15pm
3sigma 0.094m 0.590m 0.460m

Fig.9 Surface roughness of micro triangle pattern (Ra,Ry,Rz)
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