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Abstract

The objective of this research is to study the effects of
cone angles, roller nose radius and aluminum sheet thicknesses
on the roller forces in conical cup spinning process using finite
element method. According to the analysis, the cone angles of
60 90, 120 and 150 degrees, the roller nose radius of 3, 5, 7 and
9 mm, the aluminum 1100-O sheet thicknesses of 1, 2, 3 and 4
mm are selected. Furthermore, the roller diameter of 125 mm,
the roller feed rate along cone inclined height of 1mm/rev, and
mandrel speed of 450 rpm are specified. The spinning model is
as follows : the roller and mandrel are rigid ; aluminum sheet is
assumed to be isotropic and follows the power law ; friction
forces and heat generated in the process are neglected. The
accuracy of the finite element model was checked by comparing
the numerical results obtained from cylindrical cup spinning with
the experiment results [1]. It shows that the error of maximum
axial roller force is 4.44% while 1.74% in radial direction.

According to the numerical results, all roller force
components applied in spinning process are linearly proportion to
the aluminum sheet thickness. Increasing of roller nose radius
results in decreasing of axial force but increasing in radial and

tangential forces. All roller force components decrease as the



cone angle increases. At last, these numerical results are curve

fitted by least square method.
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