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Abstract
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This research focuses on finite element analysis (FEA) on ballistic impact
on homogeneous materials. In this report, the ballistic impacts from a handgun is
studied. The impact targets are homogeneous materials (e.g., steels and aluminum
alloys). Focused FEA model is based on explicit time integration. The commercial
software implemented is LS-DYNA. The bodies of interested is modelled by using 3D
continuum elements. Hexagonal element is preferred over tetrahedral element for
meshing while most commercial software have automatic meshing ready for only
tetrahedral elements. A sensitivity analysis through several numerical analyses has
been conducted. It can be seen that there are many parameters (e.g., minimum time
step, material models, rigid body assumptions, artificial speed, element technology,
mesh density and so on) affecting FEA predictions. In addition, it is very difficult and
costly to obtain comprehensive dynamic material properties rather than traditional
static properties so that the computer model can be accurately implemented on
such assumptions. It is also known that the ballistic impact consists of translational
and rotational velocity. The existence of the rotational velocity in the model affects
the deformation of the ballistic impact. However, the rotational velocity of the bullet
is extremely difficult to be measured accurately. An assumption on the rotational
velocity in the model and a comparison with the physical experiment may be more
efficient than a direct one. Initially, the key performance index (KPI) of the study is
whether or not the target is successfully perforated. Then, the physical appearance
of the target location is observed. A number of physical experiments had been
conducted so that reference results can be obtained to benchmark with finite

element simulations.
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