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A Study on Critical Cutting Depth in Micro-Machining

S. M. Son’ , H. S. Lee(Graduate School, PNU), J. H. Ahn(Mech. Eng. Dept., PNU)

ABSTRACT

In micro-machining, diamond tool is commonly used because it brings much better micro-machinability due to its
edge sharpness. However, it is a big guestion even how thinly the sharp edge of a diamond tool can cut a ship from
the workpiece surface. This paper is to investigate the critical cutting depth, at which the dominant cutting mode
changes from chip formation to burnishing or vice versa, for a given edge radius. The theoretically critical cutting
depth is 0.25:m(0.8ym) in cutting using a square type(V-type) diamond tool that has edge radius of 17m(1.5gm).
Experimentally, the dominant cutting mode changes and cutting surface becomes better at critical cutting depth. To
get high quality surface, depth of cut must be critical cutting depth because less plastically deformed substrate is left

on the surface.
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Fig. 1 The Relationship between critical cutting depth
and the cutting edge radius in micro machining
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Fig. 2 Diagram of cutting mechanism of V-type

(a) square type
Fig. 4 SEM photograph of tool edge

(b) V-type
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Table.l Cutting Condition

Workpiece 7-3 Brass, Aluminum
Tool Diamond Tool

00 (Square type, V type(90° )

Depth of cut s 0.1, 0.2 0.3,
quare P | 44 0.5m

(Cutting velocity 0.5, 0.6, 0.7,

, V-type
: 3mm/s) 0.8, 0.9, Ium
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Critical cutting depth
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Fig. 5 Variation of critical cutting depth
(Square type)
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Fig. 6 Variation of cutting force (Square-type)
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Fig. 7 Variation of Critical cutting depth
(V-type)
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Fig. 8 Variation of cutting force (V-type)
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Fig. 9 Variation of surface Roughness(Ra)
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