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Regularities of Influence of High-modulus Fillers on the Distribution of Stress Fields in 
the Surface Layers of Machine Parts Made of Polymer Composite Materials 

In this paper, based on computer simulation of contact interaction of conjugations of samples (parts) 
loaded with friction, the main changes in the distribution of stress fields in the contact regions of homogeneous 
and heterogeneous (composite) polymeric materials are revealed. Stress fields were investigated under both 
static and dynamic load conditions. The focus was on identifying areas with maximum tangential stresses max , 
their configuration and depth. The theory of N.P. Suh, which concerns the origin of destructive processes in the 
materials of samples and parts, is initiated by the presence of zones of maximum tangential stresses at a certain 
depth of the surface layer. 

In the homogeneous polymeric material, four stress regions are detected: in the contact region 3 ; 

the contact area 4 ; in the field of aggregate contacts 1 ; in the area between the aggregate contacts 

2 . It is shown that in the relative motion of the conjugations of the samples (parts) the depth of the local 

areas 3  and 1 , where max  reaches the highest value and these areas remain in place, and areas 2  

and 4  are mixed in operation closer to the surface. The change of configurations of these areas in the 
process of relative motion of conjugations of samples (details) is also revealed. 

In the heterogeneous (composite) polymeric material with high-modulus fillers, three local areas were 
identified: in the filler 1 ; between the fillers 2 ; under the filler 3 . It is determined that the contact 
load in the polymer composite material is transmitted through high-modulus fillers and is determined by their 
geometry and relative position. Significant danger is posed by cases when areas 2  and 3  are located at 
the same level from the surface of the sample (part), which can cause chipping of the filler. It is shown that the 
most effective is the operation of the part when the area 2  is located deeper than 3 . A criterion 
corresponding to the optimal volume content of high modulus filler, which is equal to the ratio of the average 
distance between centers of adjacent filler particles and their size. Relevant estimates of this criterion are given. 
polymer composite materials, high modulus filler, synergetic concept, tribocouples, tangential stresses 
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