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Abstract: In order to solve the problems of the various weld forms, low welding efficiency and difficult to achieve welding
automation of 5SA06 aluminum alloy thin-walled fuel tank, four GMAW welding processes AC-CMT, CMT, P-MIG and
CMT+P were studied. The difference in weld forming characteristics, pore distribution, microstructure, and joint properties
of the four processes were compared and studied. The results show that the front reinforcement of the joint, the energy input
required for penetration, and the number of pores in longitudinal and transverse section with P-MIG is the lowest. The micro-
structure of the weld zone of four process joints consisted of a-Al matrix and f-Al;Mg,, compared with AC-CMT and CMT
processes, the grain size in the weld zone of P-MIG and CMT+P joints is larger and the width of heat affected zone is wider.
The mechanical property test shows that the tensile strength of P-MIG joint is the highest (318 MPa), which is 89.1% of the
base metal, and the joint still does not crack when the bending angle is 180° with P-MIG. SEM observation show that the
tensile fracture surfaces does not exist pore with P-MIG and AC-CMT, and more pores could be observed on the tensile and
bending fracture surfaces of CMT and CMT+P joints. By comprehensive comparison, the P-MIG process has the least pores,
the highest tensile strength and better bending performance, which is more suitable for the robot automatic welding of SA06
aluminum alloy thin-walled fuel tank.
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Table 1 Chemical composition of base metals and filler wires (wz. %)

= Mg Si Cu Zn

5A06 5.80~6.80 <0.4 <0.1 <0.2
ER5356 45-55 0.25 0.1 0.1
up e Ti Cr Mn Fe Al

0.50~0.80 <04  Axit
0.05~0.2 0.4 s

5A06 0.02~0.10 —
ER5356 0.06~0.2 0.05~0.2

1.2 R EH E R

R I T K T ) ) B e 25 it
PR A A RE , P RE B2 il e RO i 2
TNo R AR SER TR EE IO, G5 R 2.5% 1
SRR R 7 v 0 P 7 85 1k 90 s 22 A7, 7E MR5000 Y2




54 F I3

2022 4F:

K2 SAEEERETZSH
Table 2 Welding parameters of SA06 aluminum alloy

TS 2%/ (memin™)  JREEGEE/(mmes™)  BHERE/NV O BERRVA BEA/(-em™) BT MRK/mm  SAEGE/(L-min™)
AC-CMT 8.4 11 11.3 126 1035 12 25
CMT 54 11 142 105 1084 12 25
P-MIG 5.0 11 16.8 83 887 12 25
CMT+P 5.0 11 17.4 94 1190 12 25
% w " o
30 55
\Zi i
1mm
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E1 1BEELRE
Fig. 1 Schematic diagram of welded joints 142
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Fig.2 Dimensions of tensile and bending specimens
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Fig. 3 Voltage and current waveform with different processes
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Fig. 4 Macro morphology of weld with different processes
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Table 3 Dimensions of weld transverse section with four processes

N EHEESE  WHEETE  ERRS IR
T A
/mm /mm /mm /mm
AC-CMT 6.90 4.66 0.73 2.25
CMT 6.23 4.67 0.57 2.57
P-MIG 5.64 3.93 0.24 2.13
CMT+P 6.05 3.94 0.33 2.20
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Fig.5 Pores of weld longitudinal section and transverse section with

different processes
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Fig. 7 Microstructure of fusion line boundary with different processes
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Fig. 8 Microstructure of weld zone with different processes
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Fig. 9 Specimens after tensile failure
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Fig. 10 Ultimate tensile strength of the specimens
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Fig. 11  Fracture morphology of tensile specimens with different
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Fig. 12 Bending shape of joint with different processes
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