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Study of hybrid physical and numerical simulations for warm forging
development of different materials
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Abstract

To evaluate the effects of process parameters in Ti-6Al-4V warm forging process, this paper
proposed a new process development model. The model consists of physical and numerical
simulation of stainless steel SUS304 and titanium alloy Ti-6Al-4V. With mutual verification of these
two simulations, the simulation results can be verified and the applicability of the numerical
simulation can also be assured.

First step of the new analysis model is establishing the physical simulation experiment of SUS304.
With this step, the warm forging process can be set up and the effects of process parameters can be
clarified. Then the numerical simulation model of SUS304 can be established precisely because the
details of the warm forging process are verified in the physical simulation experiment. By comparing
the results of physical and numerical simulation, the result of the numerical simulation of warm
forging process can be confirmed. Therefore, the numerical simulation of SUS304 can be changed
into the numerical simulation of Ti-6Al-4V. Not only the numerical simulations were performed but
also the physical simulation experiment of Ti-6A1-4V. Then by comparing the results of physical and
numerical simulation of Ti-6Al-4V, the accuracy of numerical simulation of Ti-6Al-4V can be



confirmed. With the verified numerical simulation model of Ti-6Al-4V, the effects of different process
parameters can be predicted and the process parameters of Ti-6Al-4V warm forging process can be
obtained finally.

Keywords: Finite element numerical simulation, Physical simulation, Titanium alloy, Warm forging,
Process development
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