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Study on the Spinning Processes Combined with
Shear and Shrinking Deformation

H.S. Lee and J. S. Kang

Abstract

An approach using the energy method has been proposed for the analysis of cone spinning having the
complicated deformation modes mixed by shear and normal deformation. In the proposed method, the
corresponding solution is found through optimization of the total energy dissipation with respect to the
parameters assumed by the velocity field defined as the variation of the length in longitudinal direction.
The sheet blank is divided into three layers to consider the bending effect and the energy dissipated by
shear deformation is superposed to the energy consumption due to normal deformation related with the
shrinking deformation of axi-symmetric sheet element for the evaluation of total deformation energy. In
order to check the validity of the proposed method, the complex spinning for making the conical cup is
analyzed and the computed results are compared with the experimental results. In comparison of the
computed results with existing experimental results, the good agreement is obtained for the variation of
outer radius and the distribution of thickness, and it has thus been shown that the present approach is

applicable to the analysis of complex spinning.

Key Words : Complex Spinning, Normal Deformation, Shear Deformation, Energy Method. Bending
Effect
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Fig. 17 Thickness distribution in the slant distance of spun
shell for the case of D, =114.3 mm : Comparison of
the present theory with the related experiment
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Fig. 18 Thickness distribution in the slant distance of spun
shell for the case of D;=101.6 mm : Comparison of
the constrained model(complex spinning) with
unconstrained model(normal spinning) in present
theory
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Fig. 19 Variation of the outer thickness of material with
respect to the height of flange : Comparison of the
constrained model(complex spinning) with uncon-
strained model(normal spinning) in present theory
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Fig. 20 Variation of the outer radius of material with
respect to the height of flange : Comparison of the
constrained model(complex spinning) with uncon-
strained model(normal spinning) in present theory
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Fig. 21 Relationship between working forces and roller
stroke in cone spinning for the case of D ;=88.9 mm
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Fig. 22 Relationship between working forces and roller
stroke in cone spinning for the case of D ,=101.6 mm
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