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A Study on the effect of cutting parameters in face turning based on the
Taguchi method

Sung-Min Jang*, Myeong-Woo Cho"

{ Abstract }

In this paper, object of experiment is to study on the effect of cutting parameters to obtain optimal surface toughness
in face turning, Surface roughness is significantly important to be high quality of parts produced by turning process. For
this purpose, the optimization of cutting parameters for face turning operation is investigated applying the Taguchi method.
An orthogonal array, signal-to-noise ratio, and the analysis of variance are employed to evaluate effect of cutting parameters
for face turning, Also confirmation tests were performed to make a comparison between the results predicted from the
mentioned correlations and the theoretical results. Cutting experiment is performed without cutting fluid using coated tungsten
carbide inserts about workpieces of SM45C.
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Fig. 2 Cutting mode

Table 1 Cutting parameters and their levels

Cutting .
Symbol Unit  Levell Level2 Level3
parameter

A Feed mm/rev 0.1 02 0.4
B Cutting speed m/min 120 200 340

C Depth of cut mm 04 0.7 12

level 2 J8l3 £& £ level 32 XA, =92
Ao ©E B Héﬂ g A5 gl & A7l
A ALE 292 WAL 0.4, 0.8, 1.2m= sgon A4
sete|HE 017&# , Aadn dagolg A&t
T Agd 288 ZJEHH% £ Table 201 JERRZS

Table 2 Orthogonal array of Taguchi L9(34)

Cutting parameter level

Experimental
A B C D
number Feed rate Cutting speed Depth of cut Error

1 1 1 1 1
2 i 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Table 3 Experimental results for surface
roughness and S/N ratio using an

Lq(3*) orthogonal array

Surface S/N ratio(dB)
Experiment| roughness(/m) R, rato
No. Nose radius Nose radius

04 | 08 | 1.2 04 08 | 1.2

0.87 | 2.09 | 242 | 121 |-6.40 | -7.68
135 | 042 | 0.74 | -2.61 | 7.54 | 2.62
144 { 058 | 0.67 | -3.17 | 473 | 3.48
340 ) 192 | 1.60 | -10.63 | -5.67 | 4.08
342 | 159 | 1.63 | -10.68 | -4.03 | -4.24
351193 | 1.07 | -1091 ] -5.71 | -0.59
13.50) 5.78 | 4.03 | -22.61 |-15.24|-12.11
13.80( 5.64 | 3.65 {-22.80 }-15.03{-11.25
13.75] 6.43 | 3.70 | -22.77 |-16.16]-11.36
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Table 4 Results of the ANOVA for surface

roughness
Nose Sum of Mean Contribut
.| Source DOF Fo |.

radius Squares Square ion(%)

A |678.63 | 2 |339.32178.59 {98.36
04 B 444 | 2 222 |167 |0.64

C 3.13 2 i1.57 j0.84 1|0.45
(mm) = or | 379 | 2 1.9 0.55

Total | 689.99 | 8 100

A 461.60 | 2 {230.8 {1430 |80.66
0.8 B 4241 2 |2121 [131 [7.41

C 35.99 2 (1800 (112 |6.29
(mm) = or | 3228 | 2 |16.14 5.64

Total | 57228 | 8 100

A 401.80 | 2 12009 [10.97 182.16
12 B 42.05 2 |21.03 (115 [8.60

[ 8.54 2 1427 023 1.75
(mm) [~ ror | 3664 | 2 |1832 749

Total | 489.03 | 8 100
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Table 4 Result of the confirmation experiment
for surface roughness

) Optimal cutting parameter
Nose radius @ 1.2mm — -
Prediction Exper iment
Factor and Level Al1B3C2 A1B3C2
Surface roughness(m) 0.46 0.56
S/N ratio(dB) 6.74 5.04
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