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Plane strain compression and rolling deformation behavior
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Abstract: The thin AZ31B/6061 composite plates with high surface quality can be pre-
pared by explosive welding and subsequent rolling process, but the rolling of explosive-wel-
ded AZ31B/6061 composite plates is difficult to achieve. The physical simulation of hot roll-
ing of the composite plates is performed by the planar strain thermocompression. The suitable
parameters were successfully selected for the rolling of composite plates through the experi-
mental study of the preheating before rolling, the hot compression of AZ31B magnesium alloy
and 6061aluminum alloy and the plane strain compression of composite plates. The results
indicate that the composite plates after compression at 400°C for 5 min have a smaller coating
and bulging degree on the whole under various reduction rates. The explosive-welded
AZ31B/6061 composite plates can be successfully rolled at 400°C , but the warpage of differ-
ent degrees appears after rolling at different reduction rates, and the warping degree decrea-

ses first and then increases with the increase of reduction rate. The relatively flat composite
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plates with the least warping degree and no edge cracking are obtained at the 30% reduction

rate. This method of exploring rolling parameters also has certain guiding significance for the

other dissimilar-material composite plates.

Key words: explosive-welded AZ31B/6061 composite plates; heat treatment; plane

strain compression; rolling
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Fig. 1 The interface morphologies of composite plates after heat treatment at different temperatures for 5 min
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Fig. 2 Microstructures of magnesium side of composite plates after heat treatment at different temperatures for 5 min
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Fig. 3 Compressive stress-strain curves of AZ31B magnesium

alloy and 6061 aluminum alloy at different temperatures
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Fig. 4 Macroscopic morphologies of coating and bulging
of AZ31B/6061 composite plates after plane

strain compression under different conditions
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