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Abstract: Objective To study the constitutive model of adipose tissue at medium strain rate and its parameter
inversion. Methods Based on experiments of adipose tissue mechanical properties, the compression experiment
of adipose tissues was reconstructed by finite element method, and the parameters for characterizing constitutive
models of adipose tissues were screened. Combined with the method of feasible direction (MFD) in optimization
method, the reverse calculation for parameters of fat tissue constitutive model at medium strain rate was
conducted. Results Compared with Ogden constitutive model, the viscoelastic constitutive model was more
suitable for characterizing the mechanical response at medium strain rate (260 s™' ). The parameters of the
constitutive model suitable for simulation were obtained using the reverse method. Conclusions The viscoelastic
constitutive model was more suitable for characterizing the mechanical response at medium strain rate. The
results provide references for studying the influence of human adipose tissues on body injury in finite element
simulation of vehicle collisions.
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Fig.1 Finite element reconstruction of adipose tissue

compression test at the strain rate of 260 s
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Tab.1 Level design of each factor in viscoelastic constitutive model
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Fig.2 Main effects of each factor
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Fig.3 Reverse flow of adipose tissue material parameters
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Tab.2 Range of material parameters of adipose tissue constitutive
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newy, = lininterp (v,x, v,y, newx)

suby =newy, —newy,

area_value = absarea( newx, suby)

return area_value |
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Tab.3 Constitutive iteration process of viscoelastic material

constitutive model
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Fig. 4  Parameter optimization process of constitutive
model (a) Viscoelastic material constitutive

model, (b) Ogden material constitutive model
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results at the strain rate of 260 s™!
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