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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 SA06 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 5A06 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 5A06 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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BELEARE PR ERe: BORIRRRT, #kM
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7075 $aE<eimpE . AT HMEEE ARSI 4 5A06
WBESEE RIFREREAmMY, BRERNES
&2 —. EEESBESRY, FERIH KA
7075 HEE &, TABISHER S RA 5A06 a4, X
BERE PRI RAEBEAR M AR, NAT WA ERA. E
WAMXT 7075 Rl 5A06 [RIFHES & @4kt 1T T 2 0T
1B, BRI, K 7075/5A06 SFPAR A Sk TS
T WARE

TIG FUEEREITR) B IRE T A RRL . A
RS RESR S, —REFHANIBET L2 —. 720k,
ACHEF % BI380A FI ER4043 (54 &8 4 HEAT
7075/5A06 FFEE 4 TIG B ERLE, Xtk
R REHEAT 04T, LUIXE 7075/5A06 FREES 4
TIG JERL I HE N R R E I0 5% .

1.1 RIS R IAE

AR H BTk F IR B AL 200 mm X 100
mm X 12 mm {J 7075 F1 SA06 454 &R, HH, 5A06
B4 O RZS, HUbrsRELA N 315 MPa; 7075 BEM 4
T6 KA, PURIBRELAIN 515 MPa. #543% /8 d 3.0 mm
] BI380A F1 ER4043 fi & & 454. K 1 FH T /88
TR AR 22 B E B E AT

12 RBRAERTE
IRET, XIFERM RIEZ RTMBITILAENE, AR

R REIM R LB BB

Table 1 Chemical composition of base metals and filler wires

Ja AR L 4T B A R X X A 3 25 mm X
MEMEREZ 2hm& Rk, Bmute:, X
M 5 mm. 45°F“V>3# 0, FEE 2 mm #id, X
FBRA 1.5 mm, W& 1 fim, RAFL TIG EIERH
& EHZOLE 1), BRERARP SRR E S R
250 A i 15 L/min, FIRFRREMEHR AR5 AT
F 4.0 mm. BBJE, SHREHHT X LA, PIRIEE
IR B ATEN. RE, RASM 28
TR BMALRMMEE, RAARBEX hARER
W VSRR T SR, RSB R R RN B R 4 R
T BRI B MLT RAE. Bk bihrag
EE 3 AR A BURRE RS I9E, PR %
GB2651-89 brAEhl % . SAAE RN, WA E S
HIEHSE ZZ 08, MBERAABET 5500 1.96
N #1120 s,

Second layer of frontal weld
First layer of forntal weld

12 mm

90°
First layer of back weld  Second layer of back weld
B 1 R O RS R 7 A
Fig. 1 Schematic diagram of welding groove dimensions and

welding sequence
2 ZR5WE

2.1 JREERY X HieRiail

1RGSR GEHEAT X LA, R IR TR 22 BT 3R
BHREN TR, EEIBH AL, BEAS
LERZA 1 mm. RN IRRR AT ge i

Mass fraction/%
Material
Si Fe Cu Mn Mg Zn Ti Al
7075 0.4 0.5 1.2-2.0 0.3 2.1-29 5.1-6.1 0.2 Bal.
5A06 0.4 04 0.1 0.5-0.8 5.8-6.8 0.2 0.02-0.1 Bal.
BJ380A 4.2-5.7 0.3 1.3-2.3 <0.05 <0.05 <0.10 0.05-0.25 Bal.
ER4043 4.5-6.0 0.8 0.3 0.05 0.05 0.1 0.2 Bal.
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