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Research on Salt Spray Corrosion Performance of M agnetic Pulse
Weld Bonding Joint of 5052 Aluminum Alloy

HAN Zi-chuan, LIU Quan-xiao-xiao, PENG Ding-chen, LI Guang-yao, CUI Jun-jia

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

ABSTRACT: The purpose of this article is to study the corrosion resistance and corrosion path of the 5052 aluminum alloy
plate magnetic pulse weld bonding (MPWB). The sample was placed in sodium chloride solution with a mass fraction of 5% at
35 °C for salt spray corrosion test. After 6-18 days, the shear performance degradation of the joint was tested, and the corrosion
path of the joint was analyzed according to SEM. In the neutral salt spray corrosion test, the corrosion time increases, the mass
loss rate of the MPW joint and MPWB joint both increase, the peak load decreases, and the mass loss rate and performance de-
cline in the 6-12 d stage of corrosion are both slow down. After 18 days of neutral salt spray corrosion, the peak load of MPW
joint dropped by 23.1%, while the peak load of MPWB dropped by 6.4%. In the neutral salt spray corrosion test, compared with
magnetic pulse welding (MPW) joint, the adhesive layer in MPWB joint could absorb salt spray droplets and prevent them from

penetrating the weld, thus delaying the deterioration of mechanical properties of the joint. By studying the corrosion path of salt
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spray droplets, it was found that most of the salt spray droplets in MPW joint penetrated into the hump of deformation zone,
while some of the salt spray droplets in MPWB hybrid joint were absorbed by the adhesive layer. However, as the corrosion
continues, the salt spray droplets gradually penetrated the adhesive layer, reducing the bonding force between adhesive and base
material and the cohesion between adhesive layers. A small number of salt spray droplets flowed to outside of the weld, and
gradually penetrated the weld and dissolved the metal around, resulting in local pitting connection.

KEY WORDS: 5052 aluminum alloy plate; magnetic pulse weld bonding; salt spray corrosion
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Fig.3 Neutral salt spray corrosion environment box and joint placement form
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Tab.2 Quasi-static shear results of MPW and MPWB

joints after different corrosion times

/d /(gm %) /N
0 0 3186.8
6 1.61 2809.6
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18 3.95 2451.4
0 6561.2 /
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Fig.6 Observation points in the fracture of the overlap zone of the two types of joints
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Tab.3 Energy spectrum results of each observation point of the MPW joints after different corrosion times

1%

/d

(0] Na Cl Al Mg

6 48.20 1.20 3.69 45.21 1.70

A 12 50.51 5.50 7.57 36.09 0.33
18 41.74 3.98 10.25 43.50 0.53

6 46.86 1.84 5.32 44.48 1.50

B 12 6.62 9.55 18.14 63.55 2.14
18 4.21 14.56 25.44 54.35 1.44

6 20.28 0.52 1.12 76.38 1.70

C 12 51.89 2.14 4.04 41.00 0.92

18 45.56 3.60 7.81 42.21 0.81
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Fig.7 Cl and O mass fractions of the observation points of the MPW joints after different corrosion times
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Tab.4 Energy spectrum results of each observation point of MPWB joint after different corrosion times
1%
/d
(0] Na Cl Al Mg
6 78.20 0.82 3.37 15.85 1.76
A 12 74.78 1.51 10.90 10.76 2.05
18 57.43 2.98 36.21 3.04 0.34
6 1.62 0.14 0.29 94.67 3.28
B 12 3.09 0.52 0.20 92.45 3.74
18 2.10 0.24 0.30 94.54 2.81
6 9.23 0.28 0.17 87.10 3.22
C 12 39.71 0.79 2.02 54.62 2.85
18 39.05 7.63 8.62 42.76 1.95
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Fig.8 Cl and O element mass fractions at each observation point of the MPWB joint after different corrosion times
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Fig.9 SEM microscopic morphologies of each observation point of the fracture of the MPWB
joint after corrosion for 6 days and 18 days
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Fig.10 SEM microscopic morphologies of the welded joint of MPWB joint after corrosion for 6 days and 18 days
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