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ABSTRACT

In machining operation, the quality of surface finish is an important factor for many turned products. In this
paper, surface quality in turning machining considering angle variation has been investigated. To reach this goal,
surface quality turning experiments are carried out according to cutting conditions with angle variation. The variable
cutting conditions are cutting speed, feed rate and taper angle of workpiece. The surface roughness was measured
and the effects of cutting conditions were analyzed by the method of analysis of variance (ANOVA). From the
experimental results and ANOVA, it is found that a better surface roughness can be obtained as decreasing feed

rate, increasing cutting speed. Taper angle variation has been more influenced by feed rate and cutting speed.

Key Words : Turning Process(412}& 7)), Machining Accuracy(7}F& g2 =), Surface Roughness(3% ™ A& 7)),
Taper Angle Variation(8] ©] 3z} ¥ 3}), ANOVA(EARHE4A])
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Fig. 1 Factors affecting workpiece accuracy[”
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Table 1 Instruments and specifications

Instrument Company Specification
Turning machine HWACHEON Hi-ECO 10
Shape; aceuracy Optacom VC-10

ester
Digital microscope ANMO Dino-Lite

electronics corporation
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Fig. 3 Experimental set up

Table 2 Level value of each parameter

No. Cutting speed Feed rate Angle
[m/min] [mm/rev] [°]
-1 150 0.05 5
0 200 0.1 10
1 250 0.15 15

Fig. 4 Photograph of surface roughness measuring

Fig. 5 Measuring points of surface roughness
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Table 3 Result according to design of experiments

% HTS Yehly, Mo 7t 3ol o] HFS =3t

L

Run  Cutting speed Feed rate Angle Roughness Ra W AF7oE ol$&Exe adv /M 2 O
order [m/min] [mm/rev] [°] [¢m] The glolm 7k ARl A IS mAE A
: : M o a g gtk AasEE B9 AL MR 93
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11 1 | 0 031 BT

12 0 -1 1 032

13 0 0 0 0.83

14 1 1 0 125

15 1 0 1 0.70

Table 4 The result of ANOVA for surface roughness

Factor DF SS MS F P
Cutting speed 1 0.017 0.676 4.000 0.080
Feed rate 1 1.097 1928 7.060 0.029
Angle 1 0377 0377 2240 0.173
Cutting speed I 3962 0469 2780 0.134

Feed rate
Feed rate * Angle 1 0.007 0.119 0.700 0.426
Angle
* Cutting speed 1 0.092 0314 1.860 0.210
Error 8 1.352  0.169

Main Effects Plot (data means) for Surface roughness Ra[xm]
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Fig. 6 Main effects plot for surface roughness

Fig. 7 Characteristics of the workplece surface in

photomicrograph
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