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ABSTRACT

Although engineering plastics that are light-weight and have excellent mechanical performance have been
widely applied in various industries in place of steel structures to reduce the burden of cost and time, there
have been few studies related to their surface roughness. This study aims to evaluate the optimal effects of
feed rate, cutting speed, and depth of cut as cutting parameters as well as nose angle on the surface
characteristics of MC nylon in CNC lathe machining. To determine the best conditions under different nose
radii, the experiments were performed based on the Taguchi L9(34) orthogonal array method, in which the
resulting data was analyzed using the S/N ratio and ANOVA. Results indicate that the most significant
contribution was feed rate followed by nose angle and cutting speed, whereas the depth of cut did not
influence the performance. This study demonstrates that the suggested method for improving the surface
finishing of MC nylon is efficient compared with results obtained from experimentation and prediction.
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Table 1 Experimental factors and levels

Levels
Factors
1 2 3
Cutting speed(m/min), A 100 200 300
Feed rate(mm/rev), B 0.05 0.1 0.2
Depth of cut(mm), C 0.1 0.5 1.0
Nose angle(®), D 35 60 80
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Fig. 2 Shape of inserts and insert holders

Table 2 Taguchi's Ly(3*) orthogonal array table

Exp. Levels
no. A B C D
1 100 0.05 0.1 35
2 100 0.1 0.5 60
3 100 0.2 1.0 80
4 200 0.05 0.5 80
5 200 0.1 1.0 35
6 200 0.2 0.1 60
7 300 0.05 1.0 60
8 300 0.1 0.1 80
9 300 0.2 0.5 35
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Table 3 Experimental results and S/N ratio

Exp. Ra(ym) S/N ratio
no. 04mm  0.8mm  04mm  0.8mm
1 0.31 0.28 10.24 11.21
2 0.82 0.6 1.75 4.44
3 3.6 1.79 -11.13 -5.03
4 0.48 0.32 6.38 9.83
5 0.72 0.44 2.88 7.13
6 3.28 1.52 -10.31 -3.65
7 0.38 0.36 8.46 8.81
8 1.14 0.62 -1.12 422
9 2.98 1.49 -9.49 -3.43
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Fig. 3 Effects of feed rate on surface roughness
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Fig. 4 Effects of nose angle on surface roughness
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Table 5 ANOVA for surface roughness at (0.4mm

SS DOF \% Fo
A 1.55 2 0.78 3.09
B 532.04 2 266.02  1,058.84"
C 0.50 2 0.25 -
D 15.29 2 7.64 30.43"
E (0.50) %) (0.25) -
Total  549.382 8 - -

Table 6 ANOVA for surface roughness at (0.8mm

SS DOF \Y Fo
A 245 2 1.22 13.14
B 304.30 2 152.15  1,634.14"
C 0.19 2 0.09 -
D 7.03 2 3.51 37.73°
E (0.19) #)) 0.09 -
Total  313.96 8 - -

* 95% of confidential level
** 09% of confidential level
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