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3D train crash analysis using Multi Body Dynamics simulation

OHiroto Terada, (Waseda University) Yuki Ito, (Waseda University)

Hiroshi Yamakawa, (Waseda University)

It is important for safety to grasp the dynamic behavior and deformation at a collision of trains. However,
it is difficult to do collision experiments of trains because of problems of such as a cost and a space. Some
studies have been done to improve crashworthiness of trains making use of computer simulations by one of
the authors. But only a few studies on dynamic behaviors and deformations have been appeared in concern
with a series of trained cars. Since the analysis of the collision phenomenon is available now to some extent
by rapid development of numerical analysis by computer, we analyzed the 3D dynamic behaviors and
deformations at head-on and offset collisions of trains using nonlinear springs and masses evaluated by
FEM , MBD(Multi Body Dynamics)analysis and a software of mechanism analysis, Then we carry out
train model experiments using 1/16 scale model and measured the dynamic behavior and deformation and

compared the results with ones by the analysis.
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