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On the Transitional Phenomena of Micro-Cutting

— On the Rubbing Phenomenon —

Toshio Yura
Masaoki YAMAMOTO
(Received November 26, 1968)

Abstract

At the beginning of cutting with abrasives or cutting tools, a phenomenon which no
chips are formed because the tool-edge is rubbed appears.

In order to grasp the essentials of this phenomenon and to find the factors influencing
the beginning phenomenon of cutting an experiment was carried out on low speed ortho-
gonal-cutting with a gradual increasing depth of cut using carbon steel as the specimen.

The experimental data shows that the state of contact between the tool and workpiece,
in the rubbing region the tool-edge comes in contact with the surface roughness of the
workpiece, in the ploughing region the tool-edge comes fully in contact with the surface
and in the cutting region it perfectly contacts with the bulk, and there is a critical normal
force which has a linear relation to the tool-edge roundness at the stage when the rubbing
phenomenon changes into ploughing phenomenon.

The critical normal force is influenced by the nature of the workpiece and rigidity of

the machine tool.
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