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Abstract It is known in ultra-precision cutting of brittle materials by a single crystal diamond tool that ductile mode
cutting will be attained in general, when the amount of depth of cut is smaller than a certain critical value. However, it is
very difficult to keep ductile mode cutting ,this amount of critical depth of cut are very small. In this research, the cutting
force and AE-signals were investigated for the purpose of clarifying the effective parameter for distinguishing brittle and

ductile mode cutting in an in-process, when carrying out the ultra-precision cutting of a single crysta silicon.
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Table.l Cutting conditions ae o g 6
Workpiece Material Silicon wafer 100 ’E fé
Diameter mm 76.2 ; 2 %5 2r
Tool Materia Single crystdl diamond % 45 90 135 100 225 270 315 360 % 45 90 135 180 225 270 315 360
Nose radius  mm 2.5 Orientation angle ¢ Orientationangle ¢ °
Rake angle deg (a)Effect on depth of cut (b)Effect on cutting speed
Clearance angle deg Fig.5 PV-vaue of machined surface (R=2mm)
Depth of cut d g m 0.06, 0.08, 0.1
10
Feedrate f p mirev 30 R2 475 R5 £ |R=5mm Outsde g [R=5mm e Outside
Spindle speed  rpm 1000 8 grf=475umrev | ——d=01um S gl f=47.5.mirev —A— Middle
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(a)Effect on depth of cut

(b)Effect on cutting speed

Fig.6 PV-vaue of machined surface (R=5mm)
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