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COMPUTATIONAL MODELING OF RUBBER COMPOSITE 
 

Computational modeling and testing of composites with rubber matrix 

and steel and textile (e.g. polyamide 66 marked as PA 66 and polyester 

marked as PES) cords, which are parts of tires [1] for trucks and cars, with 
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a focus on stress-strain states with static and dynamic cyclic loads should 

be addressed. The paper deals with the creation of a computational model 

for simulation of stress-strain states of rubber composite with different cord 

material and angles under tension loading. The authors used FEA (Finite 

Element Analysis) utilizing program ANSYS. In the context of computa-

tional modeling it is necessary to pay attention to material input data which 

were obtained from tests [2]. 
The tests of elastomer matrix were needed for the determination of pa-

rameters of the Mooney-Rivlin model. The values of Mooney-Rivlin pa-
rameters of elastomer matrix for composite with different cords are in Ta-
ble 1 where parameter d is incompressibility parameter. 

 

Table 1 – Mooney-Rivlin parameters 

Elastomer matrix / Mooney-Rivlin parameters C10 [MPa] C01 [MPa] d [MPa
-1

] 

Composite with steel cords 0.638 0.284 0.151 

Composite with polyamide 66 cords 0.548 0.112 0.056 

Composite with polyester cords 0.328 0.119 0.101 

 

The computational models are presented in Figure 1. The SOLID186 
element type is used. The model have a length of 120 mm and the initial 
length between the clamps of the test machine 100 mm is defined by 
boundary conditions – by removing of degrees of freedom in two axes and 
applying displacements on the selected nodes in areas of clamps. The com-
putational models with the symmetrically and unsymmetrically oriented 
two-layer were created. 

The results from computational modeling of composite with one layer 
of textile PES cord for elongation of 10 mm in Figure 2. The value of reac-
tion force is 28.5 N. From test data, the tensile force 27.4 N causes the de-
formation of 10 mm. the difference between the calculation and the exper-
iment is approx. 4 %. 

 

  

Figure 1 – Computational model of rubber composite with steel cords  

(bright color) 
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Figure 2 –Deformation in length of for elongation of 10 mm 

 

The obtained outputs of composite modeling of rubber composites can 

be used to optimize cords e.g. angle change, number of cords. The purpose 

of optimization is to obtain better properties of composites in terms of 

stiffness in individual directions. 
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