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A method to determine the accurate optimal cutting conditions in turming process
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Table 1 Taguchi method condition

A B C
Cutting speed(m/min) 200 300 400
Feed rate(mm/rev) 0.1 0.2 0.3
Depth of cut(mm) 0.2 0.4 0.6

Table 2 Taguchi method L9(34) orthogonal array

Cutting speed
(m/min)

Feed rate Depth of cut
(mm/rev) (mm)
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V : Cutting speed(m/min)
F : Feed rate(mm/rev)
D : Depth of cut(mm)
y : Cutting volume/time(mm®/sec)
Table 3 Box-Behnken experiment plan
Uncoded variable Coded
variable
No Cutting speed Feed rate Depth of cut
(m/min) (mm/rev) (mm) x1| x2| x3
(39) (€2 (t=)]
1 A A' B' -1 -1 0
2 A C B' -1 1 0
3 C' A' B' 1 -1 0
4 C' C B' 1 1 0
5 A B' A' -1 0 -1
6 A B' C -1 0 1
7 C' B' A' 1 0 -1
8 C' B' C 1 0 1
9 B' A' A' 0 -1 -1
10 B' A' C 0 -1 1
11 B' C A' 0 1 -1
12 B' C (& 0 1 1
13 B' B' B' 0 0 0
14 B' B' B' 0 0 0
15 B' B' B' 0 0 0
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Table 5 Box-Behken method condition

A B' C'

-1 0 1
Cutting speed(m/min) 260 300 340
Feed rate(mm/rev) 0.16 0.18 0.2
Depth of cut(mm) 0.33 0.4 0.47
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Fig. 1(a) The effects of Cutting speed by Taguchi method and Neural
Network and Box-Behken method
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Fig. 1(b) The effects of Feed rate by Taguchi method and Neural
Network and Box-Behken method
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Fig. 1(c) The effects of Depth of cut by Taguchi method and Neural
Network and Box-Behken method
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