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Chip breakability evaluation in turning by an orthogonal array method

Bae Byong-Jung, Park Tae-Joon(Graduate School, Kyungpook National Univ.),
Yang Seung-Han, Lee Young-Moon (Kyungpook National Univ.)

Abstract

The object of this paper is to evaluate the chip
breakability using the experimental equation of surface
roughness, which is developed in turning by an
orthogonal array method. Lo(3*) orthogonal array method,
one of fractional factorial design has been used to study
effects of main cutting parameters such as cutting speed,
feed rate and depth of cut, on the surface roughness. The
evaluation of chip breakability is used the chip breaking
index(Cg), non-dimensional parameter. And the analysis
of variance (ANOVA)-test has been used to check the
significance of cutting parameters. Using the result of

ANOVA-test,
breakability,

the experimental equation of chip
which consists of significant cutting
parameters, has been developed. The coefficient of

determination of this equation is 0.866.
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(a) Before chip
breaking

(b) After chip
breaking
Fig. 1 Chip curl radius.
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Table 1 Lg(3*) orthogonal array

A B C D
1 -1 -1 -1 -1
2 -1 0 0 0
3 -1 1 1 1
4 0 -1 0 1
5 0 0 1 -1
6 0 1 10
7 1 -1 1 0
8 1 0 -1 1
9 1 1 0 -1
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Table 2 Lathe’s specification

Spindle speed 17~1200rpm(12steps)
Feed rate 0.049~1.38 1mm/rev(40steps)
Power 10HP

Table 3 Cutting conditions

Cutting parameter 1 2 3
Cutting speed, V (m/min) [ 100 150 | 200
Feed rate, F (mm/rev) 0.10 | 0.20 | 0.30
Depth of cut, D(mm) 1.0 1.5 2.0
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Table 4 The measured data of chip breaking index
\ F D Cs
1 100 0.10 1.0 0
2 100 0.20 1.5 0.01955
3 100 0.30 2.0 0.10341
4 150 0.10 2.0 0
5 150 0.20 1.0 0
6 150 0.30 1.5 0.08532
7 200 0.10 1.5 0
8 200 0.20 2.0 0.0228
9 200 0.30 1.0 0
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Table. 5 Analysis of variance (ANOVA )— Test

Factor DF o fi::lare SI:I:::L F-value Prob. > F-value

Model 6 0.01634 0.00272 3222 0.1823

Error 3 0.00254 0.00085

Total 9 0.01888
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