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A Study on the Process of Tube Spinning
for the Titanium Alloy

D. H. Hong*, D. S. Hwang*, B. S. Lee*, S. 1. Hong**

ABSTRACT

Studies for tube spin forming have been implemented restrictively compared to spinning process, because
of the complex of deformation mechanism. Especially there were not many studies by using FEM(Finite
Element Method) for overcoming restriction of upper bound method. In this paper, the tube spinning
process is analyzed to produce cylindrical body made by titanium alloy. In analysis, processing parameters
was obtained by using upper bound method to consider material properties of titanium alloy and finite
element analysis was implemented to investigate the flatness and the elongation of the titanium alloy
workpiece by using ABAQUS code.

The independent variables are ; material properties of workpiece, angles of roller, reduction of diameter.
Three variables, two angles of roller and reduction of diameter are optimized by using the upper bound
method. In this method, we can estimate the workable power, working force and reduction of diameter,
and also the flatness and the elongation of workpiece by the finite elements analysis using
ABAQUS/standard. The results indicates that these variables play a critical factors of spinning process for
the titanium alloy and the optimum values of these variables.
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o714 k : maximum shear stress

K : coefficient of force component
a : attack angle of roller
D, : diameter of roller
714, F, F, F,2& 4F %% w4
wake]l 3ol AES uyehw, Coefficient of
force component Ki= &3 Zo] v,
K=J/[To f- k7 {Dp+Q2+RT,}] (13)
w#, 7138 F, 298 74358 W g T3
W e 2o
W=Fmx(D,+(2—R T, (14)
o714 F, : tangential force component
D,, : diameter of mandrel
T, : initial thickness of workpiece

R : reduction ratio
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