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Microstructures and properties of MIG welded joint of
7020 aluminum alloy
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Abstract: The mechanical properties and microstructures of the welded joint of 7020 aluminum alloy welded using 5356
welding wire by the method of metal inert gas (MIG) welding were investigated by OM, SEM, TEM, micro X-ray
diffraction, microhardness test and tensile mechanical properties test. The results show that the tensile strength, yield
strength, elongation and welding coefficient of the welded joint are 268 MPa, 231 MPa, 4.5% and 0.7, respectively. The
weld zone is characterized by dendritic structure, the columnar grains form in the fusion zone on one side of the welding
seam as well as equiaxed crystal on the other side. The fibrous organization is obviously found in the base metal, and in
the heat affected zone, the recrystallization occurs. The weld zone is the weakest position in the welded joint due to the
dendritic structure. The soften zone in the heat affected zone, approximately 30 mm away from the centre of welding
seam, forms as a result of #'(MgZn,) coarsening.
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Table 1 Chemical compositions of 7020 aluminum alloy and
ER5356 filler metal

Mass fraction/%
Alloy

Si Fe Cu Mn Mg
7020 0.35 0.40 0.20 0.15 1.20
ER5356 0.25 0.40 0.10 0.35 4.80

Mass fraction/%

Alloy
/n Cr Ti Zr Al
7020 4.50 0.20 0.05 0.15 Bal.
ER5356 0.10 0.15 0.13 - Bal.
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KH MIG H 8807 X5 7020 834 SR FEEAT
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Table 2 MIG welding parameters of 7020 aluminum alloy

Welding  Argon gas Diameter of

Welding  Welding

speed/ flow/ welding
t/A  voltage/V _ _
curren voltage/ (mmin") (L'min") wire/mm
200-250  22-28 0.3-0.36 15 1.2

2 FHRE55

2.1 [REELMAF TR

3 PTHA 7020 B0 G G HA MRS R L
sEab aE gt PR WA B IR 1 FR).
2 3 A4, BEA PR AR N 393 MPa, KN
16.6% , 1 J7 45 45 Sk WP B ik 5 A0 A 4 2 43 S Ay
268MPa Ml 4.5%, AHXF TR 700 T T 31.8%41
72.9%, AR REL N 0.7, M KK bRvE EN485—2
FTEN288—4, 7020 43454 5K T 12.5 mm, KT 40
mm N TR LR A 350 MPa; 285 R A
BRE S RPURL IR Ro(w) 0 25 EE3 A2 LA T 45 AF:
R, (W) =R, (pw) <11 (1)

s Ru(pw) 4 T RIE (R AR B SRARRLAT SRS s
JFIHZ . T6 & Al-Zn-Mg & G545 5 A4k ik B 7y
AN BARIRLNT, T XN 0.75, W 7020 55 4 45 4%
e b i JE B IR (BN, 2 263 MPa. [A[1tE, 7020 %5
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Fig. 1 Fracture position of welded joint
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Table 3 Mechanical properties of 7020 aluminum alloy and

its welded joint

Sample R,/MPa Ry ,/MPa Al%
Base alloy 393 344 16.6
Welded joint 268 231 4.5
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Fig. 2 Hardness distribution of welded joint
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Fig. 3 Microstructures of welded joint of 7020 aluminum alloy at different areas: (a) Welded zone; (b) Transition zone; (c) Heat
affected zone; (d) Base metal

4 7020 A BN E X TEM 4
Fig. 4 TEM images of welded join of 7020 aluminum alloy at different areas: (a) Weld zone; (b) Quenching zone (15 mm away

from welding seam); (¢) Overaging zone (35 mm away from welding seam); (d) Base metal
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Fig. 5 OM image(a) of welded joint of 7020 aluminum alloy

and XRD patterns in microstructure(b)
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Fig. 6 SEM images of base metal ((a), (c)) and tensile fracture of welded joint ((b), (d)) of 7020 aluminum alloy
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