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Simple Tension
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Simple Tension

λ3=λ-1/2 λ1=λ

λ2=λ-1/2

10:1
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Classic Shape
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Material Models

■ Simple 
Models



Axel Products, Inc.  www.axelproducts.com 734-994-8308

0.0 0.2 0.4 0.6 0.8 1.0
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

Simple Tension

Pure ShearEquibiax

S
tr

e
ss

 (
M

P
a

)

Strain

Hyperelastic Material 
Models are More Complex
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Pure Shear
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Biaxial Extension
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About Loadings
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Initial Loading
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Repeated Loading & Unloading



Axel Products, Inc.  www.axelproducts.com 734-994-8308

Loading & Unloading 
to Varied Strain Levels
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Loading & Unloading 
to Varied Strain Levels
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Loading Comparisons
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Stress Relaxation
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Loading Comparison



Axel Products, Inc.  www.axelproducts.com 734-994-8308

What about Unloading?
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Rate of Loading
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Dynamic Vibrations
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Dynamic Vibrations
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Dynamic Vibrations
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Testing at Non-ambient 
Temperatures
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Testing at Non-ambient 
Temperatures
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■ Analytical Material Models do not Describe 
All Loading Conditions

■ Must Use Application Specific Loadings

Summary
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