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Analysis of cutting characteristics in micro machining using cutting force coefficient

H.U.Lee*, D.W.Cho', JK Park™

L Abstract JI

The complex three-dimensional miniature components are needed for a wide range of applications from the aerospace
to the biomedical industries. To manufacture these products, micro machining that can make a high aspect ratio part and
has good accuracy is widely researched. In this paper, cutting characteristics were analyzed in micro machining using cutting
force coefficients, which are the specific cutting force for normal and frictional direction of rake surface. From measured
cutting force in micro end milling, cutting condition independent cutting force coefficients were determined and used for

analysing the characteristics of micro cutting. Using the cutting force coefficient, %J4j4
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Fig. 1 Cutter geometry, coordinate system, and unit vectors on
the rake surface [6].
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Fig. 2 Experimental setup.

Table 1 Cutting conditions.

No Spindle speed| Axial depth [Radial depth| Feed
(rpm) (zm) (m) (m/tooth)
1 10000 101 254 3.81
2 10000 101 508 3.81
3 10000 101 254 1.91
4 10000 101 508 1.91
5 10000 101 254 0.953
6 10000 101 508 0.953
7 20000 101 254 3.81
8 20000 101 508 3.81
9 20000 101 254 1.91
10 20000 101 508 1.91
11 20000 101 254 0.953
12 20000 101 508 0.953
13 45000 101 254 3.81
14 45000 101 508 3.81
15 45000 101 254 1.91
16 45000 101 508 1.91
17 45000 101 254 0.953
18 45000 101 508 0.953
19 20000 101 254 0.476
20 20000 101 254 0238
21 20000 101 254 0.119
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Fig. 3 Measured cutting forces.
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Fig. 4 Cutting force coefficients in micro machining.
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Fig. 5 Cutting force coefficients at low feed condition
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