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Materials Properties and Its Applications in Processing Simulation
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Abstract: Computer-aided-engineering (CAE) simulation has become an essential precondition for a good
process design. To achieve reliable CAE simulations, accurate material data is a pre-requisite. The material data
required include physical properties such as coefficient of thermal expansion and thermal conductivity, and
mechanical properties such as strength and flow stress curves. In the cases of steels, one usually has to know the
transformation kinetics, i.e. TTT/CCT curves, and the heat evolution during transformation as well. Traditionally
such material data are gathered through experimental means, which has significant disadvantages in that not all
of the required data are readily available, and measurement of high temperature properties is expensive. It is
therefore highly desirable to develop computer models that can calculate the relevant material properties
required by hot forming simulation, or processing simulation in general. The first part of the paper briefly
describes the development of a computer model that can provide many of the properties required by processing
simulation. The second part features a case study, where the calculated material properties have been used to
simulate the hot stamping process of an automotive part. The simulation is carried out with coupled analysis of
heat transfer, deformation and phase transformation. Simulation results show that transformation plasticity
lowers the residual stress level and accordingly the amount of springback. Good agreement was found between
the simulated and experimentally observed final shape.
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