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Ring-Rolling Design of a Large-Scale Ti-6Al1-4V alloy

J. T. Yeom, E. J. Jung, J. H. Kim, D. G Lee, N. K. Park, S. S. Choi, C. S. Lee

Abstract

The ring rolling design for a large-scale Ti-6Al-4V alloy ring was performed with a calculation method and FEM
simulation. The ring rolling design includes geometry design and optimization of process variables. The calculation
method was to determine geometry design such as initial billet and blank size, and final rolled ring shape. A commercial
FEM code, SHAPE was used to simulate the effect of process variables in ring roiling on the distribution of the internal
state variables such as strain, strain rate and temperature. In order to predict the forming defects during ring rolling, the
process-map approach based on Ziegler’s instability criterion was used with FEM simulation. Finally, an optimum process
design to obtain sound Ti-6Al-4V rings without forming defects was suggested through combined approach of Ziegler’s

instability map and FEM simulation results.
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Fig. 3 Flow instability map at a true strain =1.0 to
determine the deformation stability of all note
points of the ring simulated at T=9500C and
=1.0mm/s

FEM simulation Experimental result

Fig. 4 The comparison of simulated and actual ring
rolled shapes at T=950°C and =0.5mm/s
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