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Model Calibration and Validation of an Impact Test Simulation 

FranCois M. Elemez,' Amanda Wilson,2 George N. Havrilla3 
Engineering Analysis Group (ESA-EA), M/S P946 
P.O. BOX 1663, Los Alamos National Laboratory 

Los Alamos, New Mexico 87545 

This paper illustrates the methodology being developed at Los Alamos National Laboratory 
for the validation of numerical simulations for engineering structural dynamics. The application 
involves the transmission of a shock wave through an assembly that consists of a steel cylinder 
and a layer of elastomeric (hyper-foam) material. The assembly is mounted on an impact table to 
generate the shock wave. The input acceleration and three output accelerations are measured. The 
main objective of the experiment is to develop a finite element representation of the system 
capable of reproducing the test data with acceptable accuracy. 

Foam layers of various thicknesses and several drop heights are considered during impact 
testing. Each experiment is replicated several times to estimate the experimental variability. 
Instead of focusing on the calibration of input parameters for a single configuration, the 
numerical model is validated for its ability to predict the response of three different 
configurations (various combinations of foam thickness and drop height). Design of Experiments 
is implemented to perform parametric and statistical variance studies. Surrogate models are 
developed to replace the computationally expensive numerical simulation. Variables of the finite 
element model are separated into calibration variables and control variables, The models are 
calibrated to provide numerical simulations that correctly reproduce the statistical variation of the 
test configurations. The calibration step also provides inference for the parameters of a high 
strain-rate dependent material model of the hyper-foam. After calibration, the validity of the 
numerical simulation is assessed through its ability to predict the response of a fourth test setup. 
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