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Fig. 1 Corrosion sample under stress of 7075 aluminum
alloy
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Fig. 2 Schematic diagram of constant stress test device
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Fig. 3 Microstructure of welded joints and base metal of 7075 aluminum alloy. (a) weld of single-side welding; (b) weld
of double-side welding; (c) zone away from weld of single-side welding; (d) zone away from weld of double-side

welding; (e) base metal
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Fig. 4 Stress—strain curve of 7075 aluminum alloy and
welded joints
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Table 2 Mechanical properties of 7075 aluminum alloy and welded joints
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Fig. 5 Fracture morphology of 7075 aluminum alloy and
welded joints. (a) 7075 aluminum alloy base
metal; (b) single-side welded joint; (c) double-

side welded joint
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Fig. 6 Potential polarization curve at different positions
of the specimen in 3.5% NaCl solution. (a) single-
side welded joint; (b) double-side welded joint
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Table 3 Fitted parameters for potential polarization
curve at different positions
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Fig. 7 Impedance spectrum and equivalent circuit for
different positions from the center of the weld.
(a) single-side welded joint; (b) double-side
welded joint; (¢) equivalent circuit
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Table 4 Fitted EIS results for corresponding positions of
the single-side and double-side welded joints
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Fig. 8 Corrosion morphology of 7075 aluminum alloy joint at different positions. (a) weld of single-side welding;
(b) fusion zone of single-side welding; (c) heat affected zone of single-side welding; (d) base material of single-
side welding; (e) weld of double-side welding; (f) fusion zone of double-side welding; (g) heat affected zone of
double-side welding; (h) base material of double-side welding
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Fig. 9 Potentiodynamic polarization curves of the weld under different tensile stress. (a) single-side welding; (b) double-
side welding
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Fig. 10 Corrosion morphology of the aluminum alloy weldment under different tensile stresses. (a) single-side welding
150 N; (b) single-side welding 250 N; (c) single-side welding 350 N; (d) single-side welding 450 N; (e) double-
side welding 150 N; (f) double-side welding 250 N; (g) double-side welding 350 N; (h) double-side welding 450 N;
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welding speed was reached to 300 mm/min, the welded joints
were prone to form weld porosity defects due to the lower
temperature and equivalent strain caused by insufficient heat
generation. The friction stir welding experiment results

indicated that when the welding speed was 180 mm/min and
the rotation speed was 600 r/min, the friction stir welded joints
of 7055 aluminum alloy had compact microstructure. The
tensile strength and elongation was 489 MPa and 4.0%
respectively at this condition. When the welding speed was
reached to 300 mm/min, the tensile strength was 411 MPa and
the elongation was only 1.0%. This was related with the poor
join caused by insufficient heat. The experimental results were

in accordance with the simulated results.

Highlights: The friction stir welding model was established,
the evolution law of temperature field, the equivalent strain

field during welding process and the formation of defects were

predicted.

Key words: coupled Eulerian-Lagrangian (CEL) model; fric-

tion stir welding; welding parameter

Microstructure, mechanical properties and stress
dependence of corrosion resistance for MIG welded 7075
aluminum joint XU Teng, ZHANG Chunzhi, LU
Kuanliang, SHANG Xichang, WANG Ning (Shangdong
University of Science and Technology, Qingdao, 266590,
China). pp 51-59

Abstract:  As a competitive high-strength and high-hardness
aluminum alloy in field of aerospace and rail transit, 7 series
aluminum alloy and its welding performance have attracted
attention. The microstructure and mechanical properties of
single-side and double-side welded 7075 aluminum alloy joints
were studied, and the corrosion resistance of the joints under

different stresses in 3.5% NaCl solution was compared and

analyzed. The result shows that, double-side MIG welding of

7075 aluminum alloy brings about more uniform micro-
structure and finer grain, but equivalent mechanical properties
with the fracture at the weld in comparison with single-side
MIG welding. The corrosion resistance of the near-weld zone
for both single-side and double-side welding is higher than that
of the weld and far away from the weld. In addition, double-
side welding improves the corrosion resistance of the joint.
Under the action of the applied stress, the steady-state
passivation and activation processes of the specimen are
destroyed, which results in the multiple anodic polarization
actions in the process of potentiodynamic polarization. The
corrosion process is thus affected by the coupling effects of

stress, corrosion potential and other factors.

Highlights: (1) Compared with single-side welding, the weld
of 7075 aluminum alloy of double-side welding shows more
uniform microstructure and finer crystal grain but equivalent
mechanical properties.

(2) The corrosion resistance of the near-weld zone is higher
than that of the weld and base material away from the weld,
while double-side welding improves the corrosion resistance.
(3) The applied stress brings about the coupling effects of cor-

rosion environment and stress for the weld, which results in the

multiple anodic polarization actions.

Key words: aluminum alloy; microstructure; mechanical

property; corrosion; fusion welding; stress

Effect of Ni-CNTs reinforced particles on the
microstructure and mechanical properties of Sn58Bi-0.1Er
solder joints LI Qi, LIU Fengmei, ZHANG Xueyin, YI
Yaoyong, GAO Haitao, LI Likun (Guangdong Provincial
Key Laboratory of Advanced Welding Technology, China-
Ukraine Institute of Welding, Guangdong Academy of
Sciences Guangdong, Guangzhou, 510650, China). pp 60-65

Abstract:  Sn58Bi-0. 1Er solder alloys with different Ni-



