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Inverse Calculation of Muscle Material Parameters for the
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Abstract: The biological fidelity of the advanced Pedestrian Legform Impactor(aPLI) in crash testing largely
depends on its geometric structure and the hyperelastic mechanical properties of synthetic rubber used to
simulate leg muscle. Based on the quasi-static uniaxial compression test data of rubber, both Ogden and
Mooney Rivlin constitutive models are fitted to characterize the hyperelastic behavior of rubber. Following
this, the material parameters are obtained and fitting curves are compared with the experimental curves to
assess the accuracy of different constitutive models. The results show that the outcomes of the second-order
Ogden model better match the experimental data. To increase the accuracy of muscle rubber material
parameters in the finite element model, a compression test finite element model is reconstructed. Taking the
material parameters of the fitted second-order Ogden constitutive model as the initial values, an optimization
of the material parameters, u,, a,, #, and a, in the model is performed using the adaptive response surface
method combined with finite element analysis and optimization strategies. This yields a set of optimal

material parameters for the material under quasi-static compression.

Keywords: pedestrian protection; muscle of pedestrian legform impactor; constitutive models; adaptive

response surface method; parameter inversion
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