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Machining Error Investigation and Machining Accuracy Improvement of
Ultra-Precision Machining Tool for Finishing Large Surface
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Fig.1 Experimntal setup
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Table 1 Experimental conditions

Material Single crystal diamond
Tool Radius 4.0 mm
Rake angle 0 degree
Flank angle 3 degree
Workpiece Electroless Ni-P coating
Cutting speed 0.5 m/min
Cutting
conditions Depth of cut 2 um

Feed 50 um

Cooling condition Oil mist
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Fig.2 Micro photograph of finished surface
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Fig.3 Profile of finished surface on the cutting direction and its FFT
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Fig. 4 FFT of encoder signal on Z direction

3.0
25
2.0
15
1.0
0.5

Amplitude

0.0 ¢
0 10 20 30 40 50 60 70 80 90 100
Frequency (Hz)
Fig. 5 FFT of the acceleration measured on machine base

while all power is turned off
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Fig. 6 FFT of the acceleration measured on machine base

while the power of oil pump is turned on
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Fig.7 Micro photograph of finished surface

by using air flexible mounting
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Fig.8 Profile of finished surface on the cutting direction
by using air flexible mounting and its FFT
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