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Three-Dimensional Modeling for Impact Behavior Analysis

J. S. Ha (Automotive. Eng. Hanyang Univ. Graduate School), S.J. Yi(Automotive, Eng. Hanyang Univ.)

ABSTRACT

In vehicle accidents, the rolling, pitching, and yawing which are produced by collisions affect the motions of vehicle.
Therefore, vehicle behavior under impact situation should be analyzed in three-dimension. In this study, three-dimensional
vehicle dynamic equations based on impulse-momentum conservation principles under vehicle impact are introduced for
simulation. This analysis has been performed by the real vehicle impact data from JARI and RICSAC. This study suggested
each system modeling such as suspension, steering, brake and tire as well as the appropriate vehicle behavior simulation

model with respect to pre and post impact.
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Fig. 1 Vehicle free body diagram
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[M ] :Mass Matrix
[B] : Damping Matrix
[K] : Stiffness Matrix
[SD] : Static Force Distribution Matrix

0

{D} : Static Spring Deflection Vector
[GD] :Gravity Force Distribution Vector
g : Acceleration due to Gravity
[TD] : Tire Force Distribution Matrix
{FL} : Lateral Tire Force Vector

[BD] : Brake Force Distribution Matrix
{KB} : Brake Stiffness Vector

[Fn] ] :Non_Linear Acceleration Vector
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RDS, : Initial relative deformation speed

RSS, : Initial relative sliding speed
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Fig. 2 Vehicle modeling
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