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1. Background on Neo-hookean Model
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“A neo-Hookean solid is a hyperelastic material model, similar to Hooke's law, that can be used
for predicting the nonlinear stress-strain behavior of materials undergoing large deformations!'?”
After taking the data from the different Adidas materials that Keith sent to us and converting the
load and position values to equivalent engineering stress and stretch values, we decided that the
Neo-hookean model best represented the experimental data. Fitted results and associated material
moduli can be seen below. It is important to note that the model fits best with the experimental

data between stretch values of 0.8 and 1.0.


https://en.wikipedia.org/wiki/Hyperelastic_material
https://en.wikipedia.org/wiki/Hooke%27s_law
https://en.wikipedia.org/wiki/Deformation_(engineering)
https://en.wikipedia.org/wiki/Neo-Hookean_solid

2. Fitted Results
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Elastic modulus (E) is 0.48986 MPa
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Elastic modulus (E) is 0.30384 MPa
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Elastic modulus (E) is 0.59309 MPa
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Elastic modulus (E) is 0.29437 MPa
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g Elastic modulus (E) is 0.47742 MPa

-0.05 - il

=015 - 1l

stress, S [MPa]

-0.25 - b

-0.35 - il
experimental curve
— fitted curve
-0.4 L 1 | 1 : 1 1 L 1

0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1 1.06

stretch, A

Significance of fitted curve

Given experimental data from a series of compression tests, we are able to model the material’s
behavior using a Neo-Hookean model. This behavior allows us to determine the effective
compression modulus as a function of strain. This effective compression modulus can then be
passed into the Mechanics Sub-Team’s function for calculating a stack’s overall effective
bending modulus.



Ratio of Material Moduli, E1/E2
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Mechanics Sub Team

Effective Compression Modulus
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Using the computed moduli from the fitted curves, we can compute the effective bending
modulus for two materials with the relation above. The contour plot can help in choosing an
optimal combination of materials and stack heights given a desired effective bending modulus.
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