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An Investigation of Effect of Parameters on Wire Electrical

Discharge Machining of WC-Co using Taguchi Method
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Abstract - The aim of this paper is to show the effect of
parameter on Wire Electrical Discharge Machining
(WEDM) of tungsten carbide composite grade 90WC -
10Co based on Taguchi method. The Taguchi methodology
was used to study that effect of parametric on WEDM
process respectively. The specimen in this work 10 x 15 mm
of cutting area, were carried out on 250 pm of wire
diameter. Moreover, this paper adapted an L, orthogonal
array. Experiments have been conducted to access the
effect of three factors open voltage, duty factor, and
feedrate override of WEDM process parameters.
Moreover, it concluded that all factors have significant
effect on cutting speed, spark gap, and surface roughness
respectively. The result show that response of feedrate
override parameters on WEDM process to be highly but it
not significant at 95% of confident compared to other
factors. The high feedrate override give more cutting speed.
However, surface roughness and small spark gap found
that increase when used duty factor and open voltage for

additional parameters.
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Open voltage %) 90 95 100
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Properties Tungsten Carbide
Melting Point 2,800°C

Density 15.7g/<:m3
Thermal expansion 5x10°°C
Hardness 87.4(HRA)
Elastic modulus 648 Gpa
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Exp. Cutting Speed Spark Gap Ra Open Duty Feedrate
) Level
No (mm/min) (pm) (nm) Voltage Factor Override
1 15.97 85.367 1.551 1 26.34 25.86 24.02
2 21.20 52.733 1.666 2 26.18 26.29 26.46
3 26.40 51.867 1.826 3 25.92 26.29 27.96
4 20.75 57.000 1.763 Delta 0.42 0.44 3.94
5 25.92 42.400 2.030 Rank 3 2 1
6 15.71 62.900 1.750
7 22.81 51.617 2.052 ) ) 3
Main Effects Plot for SN ratios form Cutting speed response
8 15.97 61.100 1.680 Data Means
Open voltage Duty factor
9 21.20 54.800 1.724 281
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Signal-to-noise: Larger is better
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@1519% 7 Anova from Cutting speed response

Source DF SS MS F P

Open

2 2.229 1.115 0.38 0.533
Voltage
Duty

2 3.001 1.501 1.18 0.459
Factor
Feedrate

2 126.547 63.273 49.70 0.020
override
Error 2 2.546 1.273
Total 8 134.324
S=1.12837 R-Sq=98.10% R-Sq(adj)=92.42%
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Source DF SS MS F
Open
2 144.08 72.04 3.24 0.236
Voltage
Duty
2 244.35 122.17 5.49 0.154
Factor
Feedrate
2 709.77 354.89 15.94 0.059
override
Error 2 44.53 22.26
Total 8 1142.72

S=4.71848 R-Sq=96.10% R-Sq(adj) = 84.41%

Open Duty Feedrate
Level
Voltage Factor Override
1 -35.79 -36.00 -36.77
2 -34.55 -34.24 -34.78
3 -34.92 -35.02 -33.70
Delta 1.24 1.76 3.07
Rank 3 2 1
Main Effects Plot for SN ratios from Gap error response
Data Means
Open Voltage Duty Factor
34
354 .//’\‘ /\-
364 /
37

90 95 100 25 29 g3
Feedrate Override

Mean of SNratios

34

354

-

-37 T ™ ™
1.5 2.0 2.5
Signal-to-noise: Smaller is better
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M151971 10 S/N Ratio from Ra response

#115197 11 Anova from Ra response

gﬂ‘ﬁ 7 S/N Ratio from Ra response
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(Measurement Microscope)
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Electran Image 1

Open Duty Feedrate Source DF | SS(x1 0-3) MS(x1 0>3) F P
Level
Voltage Factor Override Open
2 47.571 23.785 6.35 0.136
1 -4.492 -4.994 -4.393 Voltage
2 -5.312 -5.030 -4.696 Duty
2 1.137 0.568 0.15 0.868
3 -5.160 -4.941 -5.874 Factor
Delta 0.820 0.089 1.481 Feedrate
2 162.104 81.052 21.62 0.044
Rank 2 3 1 override
Error 2 7.496 3.748
Total 8 218.308
Main Effects Plot for SN ratios form Ra response S =0.00400722 R-Sq=95.69% R-Sq(adj) =82.75%
Data Means
Open voltage Duty factor
4.5 \
5.0 — e ——
") \'/.
£ 557
[
Z 6.0 , , , . . .
2 % 9 100 25 29 3
: Feedrate override
8 45
=
5.0
5.5 \
6.0
15 2.0 25
Signal-to-noise: Smaller is better
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