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Microstructure and mechanical properties of 7075/5A06
dissimilar aluminum alloy joints made by TIG welding
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Abstract: The butt joining of 7075 aluminum alloy to 5A06 aluminum alloy was conducted by TIG welding with
BJ380A and ER4043 aluminum alloy filler wires, and the microstructure and mechanical properties of the joints were
analyzed. The results show that the dispersive pores without cracks are observed in welds. The grain growth in the
heat-affected zones (HAZ) near 7075 base metal is more obvious than that near 5SA06 base metal (BM), and the grain is
coarser in the weld made with BJ380A filler wire than that in the weld made with ER4043 filler wire. The tensile strength
of joints is about 220MPa, 70% of that of the 5SA06 aluminum alloy base metal, and the fracture occurs in the welds
during tensile test. The microhardness results reveal that softening appears in the heat-affected zones near 7075 base
metal, but hardening exists in the heat-affected zones near SA06 base metal. Moreover, the microhardness in the weld
made with ER4043 filler wire is higher than that in the weld made with BJ380A filler wire.
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Table 1 Chemical composition of base metals and filler wires
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Fig. 1 Schematic diagram of welding groove dimensions and

welding sequence
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Mass fraction/%

Material
Si Fe Cu Mg Zn Ti Al
7075 0.4 0.5 1.2-2.0 2.1-2.9 5.1-6.1 0.2 Bal.
5A06 0.4 0.4 0.1 0.5-0.8 5.8-6.8 0.2 0.02-0.1 Bal.
BI380A 4.2-5.7 0.3 1.3-23 <0.05 <0.05 <0.10 0.05-0.25 Bal.
ER4043 4.5-6.0 0.8 0.3 0.05 0.1 0.2 Bal.




F25HE LM

BAESS, 5 7075/5A06 SRR 4 TIG FR2 3k 10 A 4LEUR )y 24 P fg 45

LAR LA TS T

1) BEAF R 22 Z B B 0 A A o TRl
(IR 7y, KoM 20 Ak h 2 Uk B TR ST
Lo

2) PRIVRMAE, TR, IFRAE TR
J§A T AL

3) FREEPRME SRR UL Mg M Zn SET0ER )
BRI, A R i 5 g i ok L.

2.2 EKHERMBL S

Kl 2 Bion K BI380A FR223K43 () 7075/5A06
Pk B2, B 2 W4, Bk T My gk,
PELIR X AEERF 3 AN . S5 7075 BEFF— B
Mg DX ) o 5 B ORISR, ARG X ) T3 5
FEL K 250 um(WLIE 2(a)). Ak, %I [ Sk
HRER S, R TR T, SRR
MFER, HogmX R Ko 5— 51, ME TR
A3 1) 0 R AT ORI i o 2 A EL P, 0l oo T
HEPBRM KK K1, BT SA06 BEAF—{ i1k
M SRE KR, HAAGE X (P34 58 FE 29 0
80 um, I 2(b)Fi7m. AT KH] ER4043 S22 K131
Pk, 7075 BERA— R w0 X0 o B A, T
SA06 BERF— G ) X 1) o B G B S K, H el
P XT38 58 1 55 R ) BI38OA #5 22 3R45 )4k
FA—2, W 3 fiR.

% SA06BM

100 um
B2 SRHI BI380A JEL2 4Gk AL

Fig. 2 Microstructures of joint made with BJ380A wire:
(a) Near 7075 base metal side; (b) Near 5A06 base metal side
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Fig. 3 Microstructures of joint made with ER4043 wire: (a)
Near 7075 base metal side; (b) Near 5A06 base metal side
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JRgE4ab, K 6 T/, PASTOR 25U 4hE 4R &5 4t g Table 2 Tensile strength and elongation of joints
. Tensile Average .
: ‘:‘:.'&'3?5 u‘ﬁo Flloler strength/ rensile Elonfatlon/ Averflge
g‘\. 3 i g wire MPa strength/MPa % elongation/%
211 2.2
BJ380A 237 225 33 2.77
228 2.8
235 2.4
ER4043 216 220 2.2 2.27
209 22

WS &~ ST
B4 SRH] BI38OA I £230A5 1E Ik 42K ‘WM ZH R
Fig. 4 Microstructures of frontal weld made with BJ380A

wire: (a) Second layer; (b) First layer

BEl5 SR ERA043 J 223045 1E K 42 1K) ‘WM ZH 2R
Fig. 5 Microstructures of frontal weld made with ER4043

wire: (a) Second layer; (b) First layer

El6 e kWrRfrExalkl
Fig. 6 Fracture positions in joints made with BJ380A wire (a)
and ER4043 wire (b)
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Fig. 7 SEM images of fracture surfaces made with BJ380A
wire (a) and ER4043 wire (b)
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Fig. 8 Microhardness distribution in joints made with
BJ380A wire (a) and ER4043 wire (b)
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