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3D FEM and Experimental Analysis of Influence of Process Parameters on

Forming Force and Flange State of Cone Spinning

A.A. Velayati and B. Moetakef-Imani
Mech. Eng. Dep't.
Ferdowsi Univ. of Mashhad
(Received: 12 March, 2012; Accepted: 9 March, 2013)

ABSTRACT

Cone spinning, is a complicated plastic forming process under multi-factor effects. Processes variable in this research
are: mandrel angular speed, roller feed rate and clearance. Influence of these parameters are analyzed on forming forces
and flange state. In order to perform process experimental ,a test rig is used which is composed of a manual lathe ,a
geared stepper motor, a linear encoder ,a 3-axis KISTLER dynamometer , a high speed motion control card and a high
resolution data acquisition card. The software used for simulation is ABAQUS 6.9 which its advantage is using explicit
dynamics FE formulation method. The results from the FE model are compared with experimental results obtained from
NC spinning machine. The used material is commercially aluminum (1050 series). The results show the following: (1)
with the growing of the roller feed rate, all components force of spinning force and Wrinkling increase. (2) With the
growing of the mandrel angular speed, all components force of spinning force and Wrinkling decreases. (3) Maximum
affect on response variables is by clearance and minimum influence is by mandrel angular speed.

Keywords: Shear Spinning, 3D FEM, Forming Quality, Spinning Force, Flange State
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