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FEM Model – Setup

• The meshed parts used Tet4

elements of type 157 and 134,

• Materials available to use:
– GGG40, 

– NR50,

– Steel

• Bogie frame, Pivot side surfaces 

were simulated as rigid surfaces,

• The loads are applied through a 

pilot node rigidly coupled to the 

bogie frame surface.
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FEA Models utilized for analysis:

 Cer_ALL_V00.mud
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Viscoelastic Material Data

A

𝑙𝑜

ΔY

𝑙𝑓

ΔY: Constant deformation to impose a 
constant compressive strain of 0.1 (10%) 

𝜎𝑐,𝑖 =
𝐹𝑖

𝐴

Deformation is kept constant to obtain the 
corresponding stress change over time 
domain.



Viscoelastic Material Data

Viscoelasticity free energy relaxation model is used to predict the 

viscoelastic material properties of rubber material.



Hyper-elastic Material Data

To obtain this 5-Term Mooney 

model the following stress-strain 

data sets are used:

• Compression,

• Simple shear,

• Planar shear,

• Volumetric compression.



Linear Rates – Z Direction

Chord Limits Stiffness Calculated 

(N/mm)

Stiffness Measured 

(N/mm)

7 – 10 mm 3949.4 3850
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Relaxation Graph at DZ=8.65 mm

Limits (Seconds) ΔF(N)

Computation

ΔF(N) Real Test Difference (%)

1000 - 400000 1752.33 1647.44 6.4
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