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A Study on the Prediction Model of Surface Roughness by the
Orthogonal Design for Turning Process

Min Sung Hong*, Zhe Man Lian**

lL Abstract |1

This paper presents a study of surface roughness prediction model by orthogonal design in turning operation. Regression
analysis technique has been used to study the effects of the cutting parameters such as cutting speed, feed, depth of cut, and
nose radius on surface roughness. An effect of interaction between two parameters on surface roughness has also been
investigated. The experiment has been conducted using coated tungsten carbide inserts without cutting fluid.

The reliability of the surface roughness model as a function of the cutting parameters has been estimated. The results
show that the experimental design used in turning process is a method to estimate the effects of cutting parameters on sur-
face roughness.
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Table 1 Experimental design for an L,,(3") orthogonal array

Response

(¢m)
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1.07
1.02
1.79
2.85
1.22
0.60
0.70
3.06
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1.26
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6.18
4.56
13.74
6.37
4.27
16.97
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4.14
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Table 2 Levels of independent variables

Table 3 Experimental conditions
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Depthof cut a,(mm) 0.5 1 2 Surface roughness Mitutoyo SURFTEST
instrument SV-600
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Fig. 1 Surface roughness contours in speed-feed planes at
depth of cut:{a) 0.5mm (b) Imm (¢) Zmm



=7 AEE=EE Vol.10 No.2 2001. 4.

A7 48mm, Ae] 250mme] FEolm 74 aHdry cut-
ting) ARk 728 BEE BY A7 333A
(Mitutoyo SURFTEST SV-600)% AH8-3te] 33 sh3ich.

4. 4z g nF

FH A7) 2de) aiARFE A7) A, H4 =
+4 (least square methodjo] &3t ol g 134ER
Ady 2 g F=sgoh

Y =1.0426 +0.9124X, — 0.19X,

-0.29X, +0.063X, (10)

mehA A(10)e 2(5)~(8)& AH&ated obefst 7o) B
A% 7 Sl

‘Rg = 111‘6,0—0.372fi.3lﬁag.wrs—D.SZS

(n

A(1D)E EW AA7I7F 2459} e 20 9] Z7)d
we} gES ez, v ol gt Bakdels Fte|
et Aeldg vekdo aga o] Ao ARAS
(coefficient of determination) R* & 0.89|9 423 &
L FY4E Zet

Fig. 1ol A7 mz=utde] 0.8mm ¢ o HA4&zs}
o] fo] AA A Zhzte} HAtglold] iz} BE AA7|7}
dojRlet H4 ole] ¥HE 44 0.5mm, Imm, 2mm
o) A 7} £E0.2 dHsct whekA Fig 1914 el

Table 4 Analysis of variance

Source s(‘l';"ar‘;z DOF S’:Z::‘e F,  F(005)
A N1 2 58155 552 4l
B 5321 2 %6 253 4l
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