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Slab analysis of front and back tensions effects on decreasing force and pressure
in asymmetrical rolling process of unbonded clad sheet
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Some appropriate characteristics like corrosion resistance, higher strength, and higher thermal and
Received 01 May 2017 electrical conductivities cause that applications of clad sheets have been recently increased significantly
Accepted 21 June 2017 in industries like production of electrical and electronic switches. In this paper, an analytical solution

Available Online 04 August 2017 based on the slab method analysis is presented to investigate the asymmetrical rolling of unbonded clad

sheet. Roll radii, roll speeds, friction condition between surfaces, as well as the yield stress ratio of

Keywords: . . . A . .

Slab analysis material of sheets are parameters of the asymmetrical rolling that considered in this paper. The non-

asymmetrical rolling uniformity of the shear stresses and the uniformity of the normal stresses at the vertical sides of each

unbonded clad sheet slab across the portion of the deformation material is taken into account through the plastic region. The

?grccléa”d front tension behavior of material in plastic region is considered to be rigid-perfectly plastic. The main goal of this
paper is to investigate the simultaneous effect of back and front tension and asymmetrical parameters on
normal stresses and pressure distributions along the contact area of rolls and sheets for the first time in
order to decrease pressure and force in the process. The effects of these parameters on the positions of
the neutral points on the upper and lower rolls are also investigated. Moreover, the maximum back and
front tensions to avoid slipping of the sheet are determined. The results show that by applying the
proper amounts of tensions to the sheet at the entry and exit of deformation zone, pressure and force
values could be reduced, considerably.
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Fig. 1 Schematic illustration of the asymmetrical clad sheet rolling
process
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