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Abstract

The weight reduction of the transportations has become an important technical subject Al and Al alloys,
especially Al 5052 alloys have been being applied as door materials for automobile. One of the most
widely known car weight-reduction methods is to use light and corrosion-resistant aluminum alloys.
However, because of high electrical and thermal conductivity and a low melting point, it is difficult to
obtain good weld quality when working with the aluminum alloys. Also, Pulse MIG welding is the typical
aluminum welding process, but it is difficult to apply to the thin plate, because of melt-through and
humping-bead. In order to enhance weld quality, welding parameters should be considered in optimizing
the welding process. In this experiment, Al 5052 sheets were used as specimens, and these materials were
welded by adopting new Cold Metal Transfer (CMT) pulse process. The proper welding conditions such as
welding current, welding speed, torch angle 50° and gap O~Imm are determined by tensile test and bead
shape. Through this study, range of welding current are confirmed from 100A to 120A. And, the range of

welding speed is confirmed from 1.2m/min to 1.5m/min.
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Table 1 Chemical compositions of Al 5052 and ER
5356 (wt%)

Si Fe Cu Mn Mg 7n Cr
Al 0.128 1 0.263 | 0.015]0.037 | 2.554{ 0.009 | 0.180
5052
ER
5356 0.350 | 5.000 0.100

]
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Table 2 Mechanical properties of Al 5052

Yeild Tensile .
Elongation
Al strength strength (%)
5052 (MPa) (MPa)
250 360 18
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Table 3 Conditions of lab joint welding

Welding welding Torch
Gap
Number current, speed angle (xom)
A) (m/min) )
1 60 0.6
2 80 0.9
3 100 1.2 50 0
4 120 1.5
5 140 1.8
unit (mm)
Gap

00T

200

Fig. 1 Shape of welding Al 5052 specimen
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Fig. 2 Configuration of experimental set-up
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Table 4 Conditions of lab joint welding

Welding welding Torch
Gap
Number current speed (xm) angle
(A) (m/min) )
1 105 1.4 0
2 110
1.6 0.5 50
3 115
4 120 1.8 1.0
Reentrance angle A, B
Convexity

5 4 Penetration

Fig. 3 Configuration of experimental set-up
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Table 5 Penetration of the weldment in the lab joint(mm)

welding
speed
m/min)| 0.6 09 | 12| 15| 1.8
welding
current (A)
60 0.26 0.17 0 0 0
80 3.22 0.65 |0.22] 0.04 0
100 4.22 2.39 0.7 | 0.35 0
burn
120 through 2.89 |2.07]0.34 | 0.46
burn burn
140 through | through 262|228 | 1.82
rL____ _! Burn throughL ___j Cold weld rL______I Welding range
Current Speed 0.6 (m/min) 0.9 (m/min) 1.2 (m/min) 15 (m/min) 1.8 (m/min)
60 (A)
80 (A)

100 (A)

Burn

zo@ through

I Burn

uoA) I through through

Fig. 4 Welding range at torch angle 50°
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Fig. 5 Tensile strength of weldment according to
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Fig. 6 Cross section according to welding

conditions
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Fig. 7 Reentrance angle A, B according to welding
conditions
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