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Abstract :

Numerical analyses are carried out to evaluate the cumulative impact damage of an automotive front end

bumper under the low speed crash events(CMVSS215) by using explicit code. Results of first impact simulation, which
are deformed shape, thickness, stress tensors and strain tensors, are used as the initial conditions for a next impact
simulation. Between the events, the residual vibration is damped out by using nodal damping, and then recovery after
each event is evaluated by several methods, one of which is a springback analysis with implicite finite element analysis
code. The coupled analysis scheme for the evaluation of cumulative impact damage is verified through the comparison

with test results.
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Fig. 2 Boundary conditions in the analyses of CMVSS 215
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No. of element 1,984

No. of node 2,127 .

Element size

Fig. 4 Simple bumper model and boundary condition for
springback analysis
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Fig. 5 Intrusion in the center pendulum impact analysis of
simple bumper model
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Table 1 Numerical condition in springback analysis

Total number of increments 10
Maximum num of non-linear iterations 500
Displacement convergence tolerance 0.01
Energy convergence tolerance 0.01
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Table 2 Description for comparison cases

Description
Case 0 Maximum deflection
Case | Maximum deflection -> dynamic relaxation
Case 2 Maximum deflection -> springback analysis
Case 3 Dynamic relaxation -> springback analysis

Table 3 Comparison of springback analysis results

case 0 case | case 2 case 3

Max. equiv.
stress (GPa)
Intrusion (mm) 40.02 2434 25.04 24.68

1.09 0.979 0.867 0.864
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