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Study on an efficient modeling for the impact analysis of a flexible body
employing Hertzian contact theory
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Abstract

Since thickness deformation and lateral deflection often occurs during the collision of flexible bodies, they
should be considered simultaneously in the impact analysis. The thickness deformation, however, cannot be
considered in beam/shell theory since the thickness is assumed to be constant in the theory. So, solid elements
are employed to estimate the thickness deformation. However, the CPU time increases significantly if solid
elements are employed. In the present study, a modeling method for the impact analysis of a flexible body
employing Hertzian contact theory is presented. The efficiency and the accuracy of the modeling method are

discussed with some numerical examples.
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Table 1 Properties of the beam and the sphere

L[m] Ve =Vs E, =E [cPa]
1.0 0.3 7
pb = ps
I [m? A |m?
[m ] [m ] [kg/m3]
1.08x107° 0.0036 1000
hjm] bjm] R, [m]
0.06 0.06 0.05
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Contact force [kN]
£
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(] 0.1 02

Timen[::nsec]
Fig. 5 Variation of contact force in contact point versus

time with impact and different impact model
(t, =0.0Ims, v,=50m/s, a=0.9m)
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Fig. 7 Variation of displacement in contact point versus
time with impact and different impact model
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