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Surface roughness evaluation in turning by an orthogonal array method

B. J. Bae, T. J. Park(Graduate School, Kyungpook National Univ.),
S. Yang, Y. M. Lee(Kyungpook National Univ.), H. S. Kim(Yeungnam Univ.)

ABSTRACT

The object of this paper is to evaluate the surface roughness using the experimental equation of surface roughness, which
is developed in turning by an orthogonal array method. Ly(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. And the analysis of variance (ANOVA)-test has been used to check the significance of cutting parameters. Using
the result of ANOVA-test, the experimental equation of surface roughness, which consists of only significant cutting
parameter - feed rate, has been developed. The coefficient of determination of this equation is 0.962.
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Table 2 Lo(3*) orthogonal arra

A B C D
1 -1 -1 -1 -1
2 -1 0 0 0
3 -1 1 i 1
4 0 -1 0 1
5 0 0 1 -1
6 0 1 -1 0
7 1 -1 1 0
8 1 0 -1 1
9 1 1 0 -1
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Table 3 Cutting conditions
Cutting parameter | 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

ERAAA7] &3 Mitutoyo 9 Surflest-502 &
AREElG o, FAHQA ALFL table 4 ol YEFHR
o A Z(cut-off) F< 0.8mm EE 2.5mm 2 &t
ZA5 .09, &3 (measuring range)t 80um £
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Table 4 Specifications of Surftest-502

Measuring range 8pm 80um 600pum

Resolution 0.001pm 0.01um 0.lum
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Table 5 The result of surface roughness measurement

\4 F D Ry(um)
1 100 0.10 1.0 0.87
2 100 0.20 1.5 1.31
3 100 0.30 2.0 3.03
4 150 0.10 2.0 0.68
5 150 0.20 1.0 1.40
6 150 0.30 1.5 2.38
7 200 0.10 15 0.72
8 200 0.20 2.0 1.31
9 200 0.30 1.0 2.84
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Table. 6 Analysis of variance (ANOVA ) — Test

Factor | D.F Sum Mean Fo Prob>F,
of square square
\% 2 0.094022 | 0.047011 1.62 0.3822
F 2 6.301756 | 3.150878 | 108.36 | 0.0091
D 2 0.096689 | 0.048345 1.66 0.3756
Error 2 0.058156 | 0.029078
Total 8
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Fig. 2 Graph of measured date with experimental eqn.
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