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Process Design for Profile Ring Rolling of Ti-6Al1-4V Alloy

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

Abstract
The profile ring rolling process of Ti-6Al-4V alloy was designed by finite element(FE) simulation and experimental
analysis. The design includes geometry design and optimization of process variables. The geometry design such as initial
billet and blank sizes, and final rolled ring shape was carried out with the calculation method based on the uniform
deformation concept between the wall thickness and ring height. FEM simulation was used to calculate the state variables
such as strain, strain rate and temperature and to predict the formation of forming defects during ring rolling process.
Finally, the mechanical properties of profiled Ti-6Al-4V alloy ring product were analyzed with the evolution of

microstructures during the ring rolling process.
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Fig. 1 Microstructures of Ti-6Al-4V alloy
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Fig. 2 Schematic drawing of profiled Ti-6Al-4V ring
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Fig. 3 Schematic drawing of profiled Ti-6Al1-4V ring
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Fig. 4 Initial FEM mesh for profile ring rolling
simulation of Ti-6A1-4V alloy
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Fig. 5 Load-time curve and deformation results for
profile ring rolling simulation
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Fig. 5 Load-time curve and deformation results for
profile ring rolling simulation
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Table 1 Tensile and impact properties of profile ring
rolled Ti-6A1-4V alloy
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YS(MPa) | UTS(MPa) | EL(%) RA(%)
Spec. 793 862 8 16
Test(Ave.) 908 965 19 43
Impact Energy(J)
Spec. 20
Test(Ave.) 34
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