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Research on bendability improvement by texture control of aluminum allov sheet

The reduction of the greenhouse gas, such as CO,, is a critical problem for global environmental
protection. As a structural engineering approach, lightening the transportation vehicle by applying lig
htweight metals to their structural assemblies is a promising and efficient strategy. Furthermore, dem
ands for downsizing of the structural members and sharpening exterior parts are also rapidly mcreas
mg. This situation has raised the need for the application of alummum alloy sheets with a higher fo
rmability that can be easily formed into complex shaped parts or members. The improvement in be
ndability is one of the most important key factors to expand the applicability of aluminum alloy sh
eets to various types of structural members, which demand a high strength but are lightweight.

First, we conducted bending tests on single crystal specimens to experimentally verify the effects o
f the crystal orientations on the bendability. The single crystal specimens with cube and Goss orient
ation made from a coarse-grained Al-Mg-Si alloy sheet. Subsequently, the expenimental results com
pared to the computational results from finite element analysis using a crystal plasticity constitutive
model. In result, the cube single crystal specimens have shown an excellent bendability regardless o
f the bending direction. Meanwhile, the bendability of the Goss single crystal specimens strongly de
pended on the bending direction. The finite element analysis results are remarkably consistent with t
he experimental results,

Second, effects of texture variation through thickness on bendability of aluminum alloy sheets studi
ed, using bending tests and finite element analysis. In the experimental investigation, clad sheets pro
duced by bonding two Al-Mg-5i alloy sheets in which volume fractions of the cube texture were d
ifferent. In the bending tests, the specimens produced such that the volume fraction of the cube text
ure was higher in an outer surface layer of the sheet than i the mner portion. It was found that th
e bendability increased with a ratio of thickness of the surface layer that contains a higher volume f
raction of the cube texture. The effect of texture variation through the thickness on bendability is cl
arified by using a crystal plasticity fintte element analysis. It is revealed that the bendability is sigmif
icantly improved even with a rather small volume fraction of the cube texture in the outer surface 1
ayer. On the contrary, it drastically declines if a random texture develops in the surface layer. It is i
mportant to control volume fraction of cube texture at outer layer in bending formation. If volume f
raction of the cube texture is 50% and a ratio to sheet thickness s 10% in the outer surface layer,
it is possible that approximately resolve actual problem in bending formation.




