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Abstract : Interrupted turning is widely used in the machining of complex workpieces with asymmetric
geometries or non-circular cross-sections. However, the tool-workpiece contact changes periodically, which
leads to fluctuations in cutting force, impact loads, and vibration. These effects can negatively affect surface
quality and process stability. Therefore, understanding the dynamic behavior of interrupted turning and the
interactions among major cutting parameters is essential for achieving reliable surface quality. In this study,
the effects of cutting speed, feed rate, and depth of cut on surface roughness in the interrupted turning of
SCM440 steel were analyzed. In addition, a deep learning-based deep neural network (DNN) model was
developed to improve prediction accuracy. Based on an Lo(3%) Taguchi experimental design, the optimal
cutting condition was identified as a cutting speed of 140 m/min, a feed rate of 0.1 mm/rev, and a depth of
cut of 1.0 mm. The developed DNN model demonstrated high prediction performance with a coefficient of
determination (R?) of 0.984 and a root mean square error (RMSE) of 0.145. The proposed prediction model
is expected to be effectively utilized for quality control and optimal cutting condition selection in
interrupted turning processes.
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Fig. 2 Schematic illustration of interrrupted turning
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Table 1 Process parameters and conditions

Value Unit
60, 100, 140
0.1, 0.2, 0.3
0.2, 0.6, 1.0 mm

Process parameter

Cutting speed, A
Feed rate, B
Depth of cut, C
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Fig. 4 Measurement method of surface roughness
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Table 2 Experimental conditions and results

Avg.

R, ;

(Hm)
1.04
3.39
5.32
1.29
1.84
3.81
0.99
2.06
3.62

R

a,i

(pm)

Level

combination SR

S/N ratiof

2

ABC,
AB,C,
AB;Cs
AsBC;
ArByC;s
AB3Cy
A;3BCs
AsB,Cy
A;sB;C,

0.77
0.24
-0.18
0.71
0.59
0.15
0.78
0.54
0.19

-2.29
-12.22
-14.66

-2.94

-4.58
-16.40

-2.16
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Table 3 Specifications of the DNN model

Parameter Condition
Number of input 3 (A, B, O
Target R,

Hidden Layer 2
layers Node 9,3
Data split |Train : Test 9:1
Optimizer Adam
Learning rate 0.01
Activation function ReLU
Weight initialization He normal initialization
Number of epochs 50 per attempt
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Table 4 Comparison of measured and predicted R,

Exp. Level Pred. | Act
No. A B C R, R,
1 100 0.1 0.6 1.13 1.15
2 120 0.2 0.5 1.47 | 1.58
3 60 0.3 0.7 515 | 511
4 100 0.25 0.5 245 | 246
5 140 0.2 0.3 1.83 1.79
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