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Ultra-Precision Cutting of Single Crystal Silicon using CBN Tool and its Monitoring

Kobaru Yuhya and Eiji KONDO, Kagoshima University
Ryuichi IWAMOTO, Kagoshima Prefectural Institute of Industrial Technology

Abstract: Surface roughness of single crystal Silicon machined with a sintered CBN cutting tool on face

lathe was fairly small and looked like mirror without surface near center but part of surface near center was

cracked by brittle fracture. Mechanism of tool wear was abrasion wear and main part of worn edge was on tool

flank. Thrust force was most sensitive to tool flank wear and brittle fracture in cutting process. AE signal was

also sensitive to brittle fracture in cutting process..
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Fig.1 Experimental apparatus
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Table 1 Cutting conditions

Material Silicon wafer (100)
Workpiece Diameter 76.2 mm
Thickness 6 mm
Material Sintered Cubic Boron
Nitride (CBN)
Nose radius 0.8 mm
Tool
Rake angle -11 deg.
Clearance angle. 11 deg
Chamfer 0.12 mm (-26 deg.)
Depth of cut o 3 um
Feedrate [ 3 pm/rev
Spindle speed 1000 rpm
Cutting fluid Mist
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Fig.2 Crystal face and orientation
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Fig.4 Width of flank wear land with progress of cutting
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Fig.5 Photo of machined surface
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Fig.7 Static principal force



