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The aim of this study is to improve the strength properties of glass-aluminum multilayer
hybrid composite using AA1050 aluminum sheets processed by the accumulative roll
bonding (ARB) process. Also, the effect of different cycles of the ARB process on the
strength properties of hybrid composite has been investigated. At first, the ARB process was
applied on the AA1050 sheet. Afterward, the microstructure and tensile properties of the
ARB deformed sheets were investigated. Then, the ARB processed AA1050 sheets were
used to make glass reinforced aluminum laminate (GLARE). In the end, the tensile
properties of the GLARE composite were examined. By the progress of the ARB process, the
hardness and strength of the sheet increased. The elongation of the first cycle processed
specimens dropped drastically. But, by increasing the process cycles, the elongation
increased gradually. The use of the ARB processed aluminum sheet in the manufacture of
GLARE composite significantly improved the tensile strength of the GLARE. In the GLARE
made of annealed aluminum, most of the elongation of the aluminum layer occurred after
the breaking of the glass fibers and in conditions outside the GLARE composite; as a result,
the reduction of the sheet elongation during the ARB process caused the simultaneous
failure of the metal layers and the glass fibers during the tensile test of the GLARE. Hence,
this event did not reduce the ductility of the composite. In other words, the total energy
absorption and fracture toughness of the aluminum layers occurred when the GLARE had
not failed.

Keywords Aluminum; Accumulative Roll-Bonding (ARB); Glass Reinforced Aluminum
Laminate (GLARE); Tensile Properties
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