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Microstructure and properties of 6061 aluminum alloy
MIG weld with different welding wires

RAN Qi-hong, LI Jia,XU Hong,ZHANG Lei, RAN Ling-kun, XING Xiao-yan
( Chongqging Changan Automobile Co. , Ltd. , Chongqing 400020 , China)

Abstract: The weight reduction of electric vehicles has become a research hotspot in the
automotive industry. The weight of the battery pack can be greatly reduced by replacing steel
with aluminum alloy. Welding quality is important for aluminum alloy components in the bat-
tery pack. 4043, 5356, 6061 and 6101 aluminum alloy welding wires were selected for MIG
weld. Weld microstructure and properties with different welding wires were studied by tensile
test, hardness test, metallographic observation, corrosion test and fatigue test. The results
show that 5356 aluminum alloy wire matches best with 6061 aluminum alloy base metal
compared with other test wires. The wire and base metal have similar HAZ strength and plas-
ticity. The stress on the weld is low and the resistance to crack is strong. The performance

meets the welding requirements of aluminum alloy for battery package.
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Fig. 1 The 3D model of a battery pack
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Table 1 Chemical compositions of the base metal and four kinds of aluminum alloy welding wires(wt/% )
£ #4 Si Mg Fe Cu Cr Mn Zn Ti Al
6061 EEf#f 2z 6061 1542 0.40~0.80 0.80 ~1.20 0~0.70 0.15~0.40 0.04 ~0.35 0.15 0.25 0.15 At
4043 4.5~6.0 0.05 0.80 0.30 0.05 0.10 0.20 A
5356 fiiez 0..25 4.5-~5.5 0.40 0.10 0.05~0.20 0.05~0.20 0.10 0.06 ~0.20 Ty
6101 ez 0.30~0.70 0.35~0.80 0.40 0.10 0.03 0.03 0.10 At
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Fig. 2 The lap joint sample of aluminum alloy
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Fig. 3 True stress-strain curves of 6061 aluminum alloy
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Fig. 4 Macroscopic feature of 6061 aluminum alloy

welded joint using different welding wires
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Table 2 Tensile strength of 6061 aluminum alloy

welded joints with different welding wires

e R,/(N-mm™?) Ryp,/(N-mm™?) WA
4043 107.11 94.30 R4
5356 141. 14 86.55 5]
6061 62.20 54.19 Ji4E
6101 105.12 71.97 4

BOAHLLINTF ,4043 6061 F1 6101 A7 22 f) K7 4% [X ) A
JE S B EZY 15 HV ~20 HV X AURE 1R 4E
DX 056 B R T BE AL, 3K A5 T 9 Ao 1 i K
J& O ELIX = ol 0 2 ) 11 0 7 e 1 B 2R3 e A AR AR
GERL , LW ARSE T REAF (R BRIE

80

J8HK

7/ ﬂ%uﬁz % —_
U 7 s =y
= s 7 B =7
= | E = | B/

= EA|EA| EA| B
=40t = =2 =7 =7

- = 1= AR= MR=
— = — —

== =7 = =

20H = =7 = =

=7 — = =

:::/ =7 — E

bl E5 = —] —
4043084 5356484 606114 6101424

5 AEIRLIEHE 6061 BEEREEINEESH
Fig. 5 Hardness distribution of 6061 aluminum alloy

welded joints with different welding wires
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Fig. 6 Microstructures of 6061 aluminum alloy welded

joints with different welding wires
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Fig. 7 Microstructures of aluminum alloy welded

joints with different welding wires in different areas
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Fig. 8 Macroscopic features of 6061 aluminum alloy welded
joints with different welding wires after different

corrosion time treatment
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Fig. 9 Fatigue test S = N curve of 6061 aluminum alloy

welded joints with 5356 aluminum alloy welding wire
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