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Abstract: An aluminum foil-laminated sheet is a laminated steel sheet on which aluminum foil is adhesively bonded. It is
usually used on the outer panel of home appliances to provide an aluminum feeling and appearance on the surface of the product.
The delamination of aluminum foil is one of the main problems during the stretch forming process. The purpose of this study is
was to determine the delamination limit of an aluminum foil-laminated sheet in the stretch forming process. The delamination
was dependent on the bonding strength between aluminum foil and steel sheet. The fracture behavior of the interface between the
aluminum foil and the steel sheet was described by a cohesive zone model. A finite element was conducted with the cohesive
zone model to analyze the relationship between the delamination limit and the bonding strength of the interface. The interface
bonding strength was evaluated by lap shear and T-peel test. The delamination limit of the aluminum foil-laminated sheet was
determined by using the bonding strength of the steel sheet. The delamination limit was also verified by the Erichsen test.
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Table 1 Initial conditions of hole clinching process

Material PET Al foil | GI sheet
Elastic modulus (GPa) 2.3 70 200
Yield stress (MPa) 81.7 22.3 125.2

Tensile stress (MPa)

149.3 31.7 288.1

Elongation (%)

123.6 2.7 41.06

Fig. 3 Pure normal mode traction-separation law in CZM
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Fig. 4 Mixed mode traction-separation law in CZM
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Fig. 11 Delamination of aluminum foil laminated sheet and its
strain distribution after Erichsen test
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