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Table 1 Chemical composition of materials (mass fraction, %)

Material Cr Cu Zn Mg v

P S Si Mn Fe Al

A5052 0.19 0.03 0.005 2.2 -
SPCC - - - - 0.06

0.14 0.04 0.02 0.4 1.0

- - 0.09 0.05 0.27 Bal.
Bal. -
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Fig. 1 Appearance of joint cross-section
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Fig. 2 SEM images of interface in Fig. 1: (a) Zone 4;

(b) Zone B; (¢) Zone C; (d) Zone D
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Fig. 3 Distribution chart of reactant layer thickness
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Fig. 4 Bright field image (peripheral region of weld) and

& 4

electron diffraction pattern of reactant: (a) Bright field image;

(b) Electron diffraction pattern of reactant
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Fig. 5 Bright field image (near weld center) and electron

diffraction pattern of reactant: (a) Bright field image; (b) Electron
diffraction pattern of FeAls; (c) Electron diffraction pattern of
F62A15
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Fig. 6 Structure diagram of Fe,Als
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Fig. 7 Schematic explanation of reaction in A5052/SPCC
interface: (a) Contact; (b) Formation of FeAls; (¢) Formation of
Fe,Als; (d) Growth of Fe,Als; (e) Formation of bandlike

reaction layer
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Growth mechanism of reactants at spot welding interface between
aluminum alloy and low carbon steel

QIU Ran-feng"?, LI Jiu-yong', HE Yu-gang', SHI Hong-xin" %>, SATONAKA §°

(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;

2. Collaborative Innovation Center of Nonferrous Metals, Luoyang 471023, China;

3. Graduate School of Science and Technology, Kumamoto University, Kumamoto 860-8555, Japan)

Abstract: Aluminum alloy and low carbon steel sheets were welded by resistance spot welding. The interfacial

characterization was observed and analyzed. The results show that a reactant layer forms at the welding interface; its

thickness varies with the position at the welding interface. A reactant layer consisting of Fe,Als adjacent to steel and

FeAl; adjacent to aluminum alloy forms in the welding interface. Low free energy of FeAl; is considered to be the reason

for its formation at the welding interface, whereas anisotropic diffusion, which resulted from large number of aluminum

vacancies along the c-axis of the orthorhombic structure of Fe,Als, is a reason for the growth of Fe,Als.

Key words: aluminum alloy; steel; reactants; spot welding
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