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Fig.1 Schematic diagram of 5052/AZ31/5052 alloy laminated

composite plate before rolling
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Besides, foursquare specimen (180 mm X 180 mm) is used for

equi-biaxial tension
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Fig.2 Specimen diagrams of forming limit tests
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Fig.3 Schematic diagram of bulging mold
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Fig.5 Limit bulging height of magnesium-aluminum composite

plate at 170 and 230 ‘C
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Fig.6 Forming limit curves of 5052AlI/AZ31Mg/5052Al tri-layer
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Fig.7 SEM fracture morphologies of magnesium alloy at

different bulging temperatures: (a) 170 ‘C and (b) 230 C
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Fig.8 SEM images of the joint interface of Mg-Al composite plate:
(a) as rolled state, (b) annealed at 180 “C/60 min, (c) bulged

at 170 °C, and (d) bulged at 230 C
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Fig.9 Element line scanning spectra of A zone in Fig.8: (a) as

rolled state, (b) annealed at 180 “C/60 min, (c) bulged at
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Fig.10 EDS element surface scanning of B zone in Fig.8: (a) as

rolled state, (b) annealed at 180 ‘C/60 min, (c) bulged at

170 °C, and (d) bulged at 230 ‘C
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Forming Limit and Interface Diffusion Behavior of 5052/AZ31/5052 Tri-layer Clad
Sheet

Ma Yanyan, Chi Chengzhong, Lin Peng, Yan Chenkan, Liang Wei

(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: 5052/AZ31/5052 tri-layer clad sheet is a new material with energy saving and consumption reduction. Its formability is of vital

significance to promote its industrial applications. The forming limit curves of 5052AlI/AZ31Mg/5052Al tri-layer clad sheet at 170 <C and

230 < were obtained by a hemispherical punch. Fracture morphology at limit position and the interface diffusion behavior during the

bulging process were studied. The results show that the 5052AI/AZ31Mg/5052Al tri-layer clad sheet has a superior formability at 230 <C;

the bulging process promotes the homogeneity of magnesium and aluminum elements distribution near the bond interface but has little

effect on the thickness of the diffusion layer; meanwhile, the defects are eliminated and the mechanical occlusion areas of bond interface

are increased by the bulging process, which is beneficial to enhance the bond strength of the interface.

Key words: Mg-Al clad sheet; forming limit curve; fracture; bond interface; diffusion
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