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Design and Manufacturing processes of Ti-6Al-4V profiled ring-
products

K. J. Kim, N. Y. Kim, J. M. Lee and J. T. Yeom

Abstract
Design and Manufacturing processes of Ti-6A1-4V profiled ring-products were investigated with three-dimensional
FEM simulation and experimental analyses. FEM simulation for the ring-rolling process was used to calculate the state
variables such as strain, strain rate and temperature. In the simulation results of strain and temperature distributions for a
plane ring rolling process, the strain level at the surface area is higher than that at the mid-plane, but the temperature level
at the surface area is lower than that at mid-plane due to heat transfer between the workpiece and the work roll. These
_ distributions showed a great influence on the evolution of microstructure in different positions. In order to induce the
uniform deformation of the profile ring and reduce the applied load, the final blank was prepared by two-step processes.
The mechanical properties of Ti-6Al-4V alloy ring products made in this work were investigated with tensile and impact
tests and analyzed with the evolution of microstructures during the ring rolling process.
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Ti-6Al-4V alloy ring
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Table 2. Mechanical properties of the profiled ring rolled
Ti-6Al-4V ring
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