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The Minimizing of Cutting Depth using Vibration Cutting

SeongMin Son®, JungHwan Ahn'

ABSTRACT

This paper discusses the minimum cutting thickness with a continuous chip in sub-micrometer order precision
diamond cutting. An ultra precision cufting model is proposed, in which the tool edge radius and the friction
coefficient are the principal factors determining the minimum cutting thickness. The experimental results verify
the proposed model and provide various supporting evidence. In order to reduce the minimum cutting thickness
a vibration cutting method is applied, and the effects are investigated through a series of experiments under the
same conditions as conventional cutting method.
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Fe. = horizontal force in elastic region
F.. = vertical force in elastic region
pe = pressure to workpiece in elastic region

B. = friction angle in elastic region
B, = friction angle in plastic region
Ts = shear strength, w = width of cut

¢ = shear angle, y = friction coefficient
Uy = deformation term in friction coefficient

U, = adhesion term in friction coefficient

Hr = tangential hardness, Hy = normal hardness
Ar = tangential projected area against scratching
Ay = normal projected area against scratching
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Fig.1 Metal flow around a rounded tool edge
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Fig.2 Differential cutting force in the elastic region
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Fig.3 Force model in the cutting region
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