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Study on Ultra-Precision Cutting for Soft Metals

Ryuichi IWAMOTO, Eiji KONDO, Norio KAWAGOISHI, Koichi ICHIKI and Suguya YOSHIDOME

In ultra-precision cutting, tool wear is serious problem on precision and productivity of products, since tool edge shape is

closely duplicated onto work-piece surface. But it is very difficult to detect tool wear during cutting on machine because the

tool wear is extremely small. Therefore it is useful to find out effective parameters for monitoring tool wear. The results

obtained from face-cutting experiment of Aluminum alloy by single crystal diamond tool are as follows: (1) static principal

and thrust forces increase with increase in real cutting length, respectively, (2) standard deviation of dynamic component of

thrust force sharply increased just before tool life, (3) RMS-values of AE-signals also increased with increase in real cutting

lengths, (4) AE-signal between frequencies of 20kHz and 30kHz sharply increased just before tool life.
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Table.l Cutting conditions
Tool Single crystal diamond tool
Rake angle=0° clearance angle=4°
Nose radius=5mm (0.8mm)

Work piece Material |Al-Mg alloy(A5056)
Diameter |30,197mm
Hardness |75Hv

Spindle speed |1000rpm

50 pum/rev (10~80 um/rev)
30 um (5~50 um)

Feed speed
Depth of cut

Cutting fluid  |Kerosene(mist)
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