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Abstract : Interrupted turning of SCM440 hardened steel involves intermittent contact between the tool and
workpiece, which induces repeated impact and vibration. These conditions can deteriorate surface quality and
accelerate tool wear. In particular, non-circular and asymmetric geometries aggravate this effect, making it
difficult to ensure machining stability. This study investigates the influence of cutting speed, feed rate, and
depth of cut on surface roughness using the Taguchi method. Experimental results show that feed rate has
the most significant effect, followed by cutting speed. The optimal surface roughness R, of 0.98 pum was
achieved at a cutting speed of 140 m/min, a feed rate of 0.1 mm/rev, and a depth of cut of 1.0 mm,
representing a 78% improvement compared to the initial value of 449 um. These findings present reliable
and reproducible optimal conditions for improving surface quality in interrupted turning of SCM440 with
non-standard geometries.
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Fig. 1 Schematic drawing of workpiece
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Fig. 2 Measurement method of surface roughness
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Table 1 Process parameters and conditions

Process parameter Value Unit
Cutting speed, A 60/80/100/120/140 | m/min
Feed rate, B 0.1/0.15/0.2/0.25/0.3 | mm/rev
Depth of cut, C 0.2/0.4/0.6/0.8/1.0 mm

Fig. 3 Shape of turning insert and bite holder
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Table 2 Experimental conditions and results

By, | Process pamameter | Y8\ o | s
no. A B C (Hg{) R | ratio
1 60 0.1 0.2 1.07 | 0.76 | -2.36
2 60 0.2 0.6 336 | 0.25 |-11.96
3 60 0.3 1.0 5.34 | -0.19 |-14.43
4 100 0.1 0.6 1.26 | 0.72 | -2.86
5 100 0.2 1.0 1.93 | 0.57 | -4.87
6 100 0.3 0.2 3.84 | 0.15 |-16.74
7 140 0.1 1.0 0.98 | 0.78 | -2.14
8 140 0.2 0.2 2.03 | 055 | -5.23
9 140 0.3 0.6 3.63 | 0.19 |-14.38
—— .18
091 S/N ratio 7
4-15
£
£ 03f % % IR é
0.0F % 1.6
o el
1 2 3 4 5 6 7 8 9 0

Experimental no.

Fig. 7 S/N ratio and surface roughness improvement

in interrupted turning
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