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In order to protect the environment, using light material is becoming more and more attractive
within the automobile industry. Aluminum alloys are the best and lightest metallic materials used
in the automotive, electron, and aerospace industries. Al alloy and SGARC were joined by cold
metal transfer (CMT) welding, using AISiMn4 as a filler. Results showed that dissimilar metals
from the Al 6000 series/SGARC could be successfully joined by CMT under proper processing
parameters. The micro-hardness value of 125Hv was obtained at an interface.
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Table 1 Chemical composition of Al 6021

No. Si Fe Cu Mn Mg
60210.8/1.5]0.05/0.20/0.01/0.11|0.02/0.10|0.45/0.70

Table 2 Welding parameters

Name of Amp. Speed
sample NO. (A? Voltage(V) (crrI:/min)
1 66 11.8 75
2 59 11.5 75
A 3 52 11.3 75
4 52 11.3 60
5 66 11.8 60
B(0.3mm) | 6 59 11.5 75
C(0.5mm) | 7 59 11.5 75
D(0.7mm) | 8 59 11.5 75
E(1.2mm) | 9 59 11.5 75
Al6021-T4
t1.2mm
SGARC340
£0.7mm

Fig. 1 Schematic of CMT

200X100
(a) Section of welding part (b) Test specimen

Fig. 2 Section of welding part and test specimen
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Fig. 3 Defect analysis of CMT sample; (a) Defect
analysis of CMT sample (name of sample No.
A1) (b) Defect size color coding of CMT sample
(name of sample No. A1)

Fig. 4 Measurement points of vickers hardness; (1)
Welding (2) A16021-t4 (3) SGARC (4) HAZ
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(a) Vickers micro-hardness of welding
(¢) Vickers micro-hardness of SGARC

(b) Vickers micro-hardness of A16021-t4

(d) Vickers micro-hardness of HAZ
Fig. 5 Vickers micro-hardness of welding part
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(a)

(a) No. 2

(b) No. 3

T 2mm
(c) No. 7

(d)

(d) No. 8
Fig. 6 OM of CMT cross-section

Fig. 7 SEM of interface (Sample No. 6)

Fig. 8 SEM of interface (Sample No. 7)

Fig. 9 SEM of interface (Sample No. 8)
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Table 3 EDS of interface (Sample No. 6)

Element Content (wWt%)
Si 64.6
Al 3.3
Fe 32.1

Table 4 EDS of interface (Sample No. 7)

Element Content (wWt%)
Si 65.4
Al 3.9
Fe 30.6

Table 5 EDS of interface (Sample No. 8)

Element Content (Wt%)
Si 65.2
Al 5.5
Fe 29.2
Aol Add 22ds EDSE E4% Ay
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