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Abstract

The objective of this research was to use the Finite Element Method (FEM) to analyze the thermal
and mechanical aspects of the hot forming process for boron steel sheet metal. The commercial
FEM software AutoForm R3.1 was used. Boron steel sheet (Grade 22MnB5) with a thickness of 1
mm was simulated. The research was divided into two steps. Firstly, accuracy and reliability testing
of the FE model were carried out. The simulation results, in terms of temperature and cooling rate,
were compared with experimental results, in order to confirm the optimization of the model.
Secondly, the FE software was used to investigate the development of hot stamping to deform a
deep drawn part that was cracked and has excessive thinning. It was found that the hot stamping
process could decrease major strain and strain hardening, which increased the formability of the
part. Thusly, cracks and excessive thinning of the deep drawn parts were eliminated by the hot
stamping process. It was concluded that the FE model could be used to improve the quality of deep

drawn parts, in addition to reduction of cost and production time.
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