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Optimization of the Hard Turning Process of the Harden Bearing Steel
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The surface roughness and cutting forces are the important factors for the machine-part quality during the hard-turning
process. The aim of this paper is to optimize hard-cutting conditions via implementation of response surface methodology
(RSM). The experiments were conducted for the hard-turning process with the Box-Behnken design. The validation of the
surface roughness and cutting forces was performed with the obtained 2nd order polynomial regression model. The results
showed that the surface roughness was strongly dependent upon the RPM. The diminution of the cutting force was
attributed to the low feed rate and the depth of cut. On the basis of the RSM, optimized cutting conditions of RPM, feed
rate, and depth of cut are 3440, 0.0352 [mm/rev], and 0.03 [mm]. In this optimal cutting condition, the surface roughness
can be around Ra= 0.202 um.
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Fig. 1 Experimental set-up for the hard turning process
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Table 2 Experiment parameter and results for surface roughness (Ra)

Table 3 Experiment parameter and results for forces

I
N

(@ (b)

Run REM e el ) R RPMO RS N N N
11 3000 0.02 0.13 0.130 11 3000 0.02 0.13 67 39 10
14 3000 0.05 0.08 0.180 14 3000 0.05 0.08 48 34 9
15 3000 0.05 0.08 0.180 15 3000 0.05 0.08 38 30 8

1 2500 0.02 0.08 0.177 1 2500 0.02 0.08 57 33 7
12 3000 0.08 0.13 0.158 12 3000 0.08 0.13 61 55 17
10 3000 0.08 0.03 0.179 10 3000 0.08 0.03 24 182 3
8 3500 0.05 0.13 0.344 8 3500 0.05 0.13 46 40 12
3 2500 0.08 0.08 0.217 3 2500 0.08 0.08 43 38 9
6 3500 0.05 0.03 0.215 6 3500 0.05 0.03 19 15 2
4 3500 0.08 0.08 0.517 4 3500 0.08 0.08 43 37 9
9 3000 0.02 0.03 0.153 9 3000 0.02 0.03 48 20 4
2 3500 0.02 0.08 0.241 2 3500 0.02 0.08 37 24 5
13 3000 0.05 0.08 0.180 13 3000 0.05 0.08 48 34 9
5 2500 0.05 0.03 0.188 5 2500 0.05 0.03 19 15 2
7 2500 0.05 0.13 0.262 7 2500 0.05 0.13 48 43 13
Fitted line plot for Ra Ra vs. Feed rate and ap Ra vs. RPM and feed rate
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Fig. 2 Comparison between measured and predicted values for
surface roughness (Ra)
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