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Analytical and numerical investigation of

Masoud Karimi

M.Sc. in Mechanical aluminum foil rolling considering roll elastic
Engineering deformation

Javad Alizadeh
Kaklar* Abstract: In sheet rolling analysis, roll elastic deformation is often neglected
Associate Professor compared with the applied thickness reduction, and the rolls are assumed to behave as
rigid bodies. However, in foil rolling—where the sheet is extremely thin—this
Vali Alimirzaloo assumption can introduce significant errors. This study investigates a 32% thickness
Associate Professor, reduction of an aluminum foil with a thickness of 0.1 mm, produced by rolling
Department of Mechanical between two cylindrical rolls, using both analytical and finite element methods while
Engineering, Urmia considering roll elastic deformation (deflection and surface flattening). The contact
University, Urmia pressure between the rolls and the foil is modeled as a function of the axial position

of the contact zone, accounting for the elastic response of the rolls. The coupled
interaction between contact pressure and roll deformation is solved iteratively until
convergence. Results show that roll elastic deformation under the studied conditions
contributes up to 20% of the applied thickness reduction. The resulting foil thickness
nonuniformity corresponds to approximately 13% of the total reduction. Employing
cambered rolls with optimized curvature is recommended to minimize this effect.

Keywords: Foil rolling, Roll elastic deformation, Contact pressure, Thickness
distribution of rolled foil, Analytical solution
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