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Abstract

The optimization of the welding parameters was studied to maximize the weldability and minimize the
amount of spatter in the MAG welding of automotive steel sheets under different shielding gas composition
ratio. JS-EFSC, JS-SPHC steel plates and Ar mixture gases were used as a substrate and shielding gas for
welding respectively. The five welding parameters were selected through preliminary experiments and their
effects on the weldability were analyzed. Experiments were performed using the Taguchi experimental
method.

As results, appropriate range for welding could be achieved. Amount of spatter in 80%Ar+20%CO;
shielding gas was 20% of that of CO, welding. Therefore, in terms of high productivity and welding cost,
Ar mixture gas(80%Ar+20%C0O,) was recommended as a shielding gas for application of MAG process,
indicating the low spatter and good weld quality.

Key Words : High productivity, Welding cost, Spatter, Ar mixture gas, CO., gas, MAG welding, Automotive
steel sheets
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Table 1 Chemical compositions of materials

Chemical compositions (wt%)

No.| Materials (rom) C g Mn P 3
(107 [ (1073) [ (107*) | (107 | (10™)
14~1| 4~ | 97~ | 72~ | 30~
31 12 | 107 | 156 | 88

o+

1 | JS-EFSC | 1.2

2 | JS-SPHC | 2.0 | 332 8 198 | 172 39
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Table 2 Chemical compositions and mechanical
properties of solid wire

Solid Chemical compositions(wt%)
wire | ¢ si Mn p s
0.08 0.05 1.05 | 0.0014 0.010
Mechanical Properties
KC-28 Yield Strength | Tensile Strength | Elongation
(kg/mnt) (kg/mm) (%)
46 56 30

Fig. 1 A welding machine for the experiment
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Table 3 Welding condition for experiment
Welding | Gas Flow Shielding Gas
T Current | Voltage Speed Rate Compogtlon Y —ﬁo + Zﬁ X + Z 517XZXJ te (1)
(mm)| (&) W) (cm/min) | (¢/min) Ratio i=1 i<
(CO, : Ar)
1.2 | 50~120 | 16~19 | 44~99 | 15~21 18%0,:2% o] 2z} 3R HaAFH o3l vHEEHE 2
60 : 40 (2)9} Zo] xdAT
40 : 60
2.0 | 120~180 | 17~21 | 44~88 | 15~21 20 - 80
0 : 100 ~ N ko ko
Yy = 0+25,Xi+257‘,jX,XJ (2)
i=1 i<j
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Table 4 Hardness of weldments with shielding
gas composition ratio

Shielding Gas
NO Composition | WeldMetal
’ Ratio Hardness
(CO, : Ar)
1 100 : 0 194Hv
2 |- Thickness(mm): 1.2 80 : 20 196Hv
3 * Current(A)i 90 60 : 40 203Hv
— - Voltage(V): 16

4 - Welding Speed(cm/min): 44 40 : 60 206Hv
5 | - Gas Flow Rate(#¢/min): 21 20 : 80 209Hv
6 0 : 100 211Hv
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Fig. 4 Effect of CO2 gas composition ratio on
spatter generation weight
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Table 6 Factors and levels for the experimental
design 4
t Factor | Factor name Coded value (level)
(mm) -1 0 1
1 Current (A) 90 90 110
12| 2 Voltage (V) | 16 | 17 | 18 5
Welding speed
3 (cm/min) 44 % &3
4 Current (A) 130 140 150
2.0 5 Voltage (V) 18 18 18 6
6 Welding .speed 55 66 7
(cm/min)
Table 5 The optimum welding conditions
T Gap Current Voltage Welding Gas Flow Shlel(.ilpg Gas‘
NO (xom) (rom) (A) W) Speed Rate Composition Ratio
(cm/min) (£ /min) (CO, : Ar)
1 0 90 16 44 21 20:80
2 1.2 0 90 17 55 21 20:80
3 0 110 18 88 21 20:80
4 0.4 130 18 55 21 20:80
5 2.0 0.4 140 18 66 21 20:80
6 0.4 150 18 77 21 20:80
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Fig. 6 Hardness distribution of the welded joints

with the optimized condition (a) 1.2mm(t),
(b) 2.0mm(t)
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