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Analytical solution for tube spinning process of metallic cone: the ideal work
and upper bound method
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The tube spinning process is one of the forming processes to fabricate conical seamless tubes. This
Received 05 February 2018 process is done warm or cold, with or without mandrel. In this article, the possibility of forming of an
Accepted 11 April 2018 Al-6061 conical tube by hot die-less spinning process has been investigated. An estimation of tangential
Avalable Quime;1 | May 2018 force and required power can be obtained by analytical methods. So, the ideal work and upper bound
y methods have been utilized to derive equations for calculation of tangential force and required power of
Keywords: : : i 5 o . .
Tibe siina forming. An identical result was acquired for the two methods. The proposed equations can be used in
pinmng . . et .
Ideal work method design stage of the process. Furthermore, final thickness and initial length of the tube have been
Upper bound method calculated by using of geometrical relations and constant volume law. The proposed formulation has
Metallic cone been compared by experimental results. The final thickness and initial length of the tube are in good
Analytical solution

agreement with experimental results. An error of 0.5% and 5.5% were observed for final thickness and
initial length, respectively. The obtained equation for the final thickness is a cosine function of the
conical angle. Hence, it predicts higher final thickness in comparison with the sheet spinning process.
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Fig. 1 Axisymmetric view of a tube spinning for manufacturing of the
cone
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Fig. 2 Velocity fields in x-y plane
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