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Shrinkage stresses in polymer composite materials (PCMs) arise during the curing process. 

The process of increasing shrinkage stresses begins from the moment of transition to the solid phase 

and continues until the completion of shrinkage. Shrinkage in PCM causes a change in the size of 

products, their shape, contributes to the appearance of cracks, various microdefects, a violation of 

the continuity of the adhesive contact at the polymer compound-substrate interface, which leads to a 

decrease in the durability of products. Therefore, special attention is paid to the study of shrinkage. 

The influence of structuring methods of the studied PCMs, as well as the chemical nature of 

their components on the shrinkage processes of epoxy PCMs, has been determined. For an objective 

analysis of the processes occurring during the shrinkage of the studied PCMs, the test duration was 

360 days. In all cases, the possible effect of shrinkage anisotropy was taken into account. 

Experimental data characterize the influence of the structuring method and PCM composition 

on the value of linear shrinkage. Experimental data indicate that the method of structuring and the 

composition of PCMs have a significant impact on the nature and direction of the processes that 

determine their shrinkage. The change in shrinkage over time has a monotonic character without 

sharp changes in its value. This serves as an indirect confirmation of the fact that, during the 

structuring of epoxy PCMs by the convection method and in the field of HFC, the structure of the 

material is formed, which does not undergo significant changes over time.  

Experimental data allow us to conclude that in the case of structuring epoxy binders by 

convection, the value of linear shrinkage is on average 25-30% higher than when structuring them 

in the field of high frequency current. In this case, the structuring of epoxy binders in the field of 

HFC leads to the fact that the rate of change in the dimensional stability in the initial period (up to 

90 days) is significantly lower than that of those structured by the convection method.  

This is explained by a more uniform structuring process in the field of high frequency current, 

which leads to the creation of a more thermodynamically stable system. It was also found that 

structuring of PCM in the field of high-frequency current significantly reduces the anisotropy of 

shrinkage in comparison with the convection method of structuring, which serves as an additional 

confirmation of the uniformity of structuring over the entire volume of PCM with the formation of a 

homogeneous structure of PCM. 

It is known that the introduction of dispersed fillers into the composition of PCMs leads to a 

decrease in shrinkage. In this case, the structuring of the investigated PCMs in the field of HFC has 

a greater effect on the reduction of the shrinkage of the filled composites than in the case of their 

structuring by the convection method. The chemical nature of the hardeners, plasticizers and 

modifiers used affects the linear shrinkage and mainly determines the direction of the PCM 

structuring process. 

The conducted studies of the shrinkage processes in PCM of epoxy binders for a long time (1 

year) made it possible to establish a significant effect of the structuring method on the value of 

linear shrinkage and dimensional stability over time. It is shown that the structuring of the studied 

PCMs in the HFC field significantly reduces the linear shrinkage and ensures its invariability for a 

long time. 

The research carried out will make it possible to develop composite materials based on epoxy 

binders, which are subject to increased requirements for accuracy and dimensional stability. 
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