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Epoxy resins are an important thermoset class, as well as a popular matrix in advanced composites. They have a 

wide application field, e.g. in composites for the aviation industry, or in electronics as encapsulation or coating 

materials, or as glues. Of key importance for the mentioned applications are the epoxies good thermal, mechanical and 

dielectric properties, their resistance to corrosion and low shrinkage upon cure. Their properties can be further improved 

by incorporation of co-monomers or additives, which enhance the epoxies thermal stability, adhesion to various 

surfaces, toughness, flexibility, corrosion resistance or which introduce new properties like flame retardancy or 

electrical conductivity [1].  

Polymer modifications are intended to impute different, typically desired properties to the new modified material 
properties such as enhanced thermal stability, strength, ductility, compatibility or degradability, flexibility, rigidity, 

melting and glass-transition temperatures etc. Physical modification is a directed change in the physical properties of 

polymers carried out by the transformation of their supramolecular structure under the influence of physical influences.  

Physical modification is a simpler and more economical method of obtaining new materials than the  synthesis of new 

polymers. Physical modification of polymers arises under the influence of various force fields (mechanical, electrical, 

magnetic, etc.). 

The present work aims to explore the influence of the external permanent magnetic or electric fields on the 

structure, thermophysical, dielectric properties of epoxy polymers and their composites with metal oxide. 

Samples of nanocomposites were formed from epoxy resin ED-20 and triethylenetetramine. Stoichiometric ratio 

was 1 mole of epoxy resin to 0,18 mole triethylenetetramine. Powder CdO, PbO, Cr2O3 and polyaniline (PAn) were 

used as fillers. The content of metal oxide was 3 vol. %. Samples of nanocomposites were subjected to curing with 
different conditions. The influence of constant magnetic field was 2·105 A/m. All curing processes were done at 293 – 

297 K for 24 hours. Then all polymeric samples were carried out temperature stabilization at 333 ± 2 K for 24 hours. 

Studies of the structure, thermophysical, thermomechanical and dielectric properties of composites filled with 

diamagnetic or paramagnetic metal oxides formed under the influence of external constant physical field were carried. 

Studies of the specific heat capacity of epoxy polymers and their composites depending on the composition and 

curing conditions have been carried out. In this case, the introduction of fillers into the composition of the epoxy 

composite contributes to a decrease in the specific heat and an increase in the glass transition temperature for the 

studied composites. This is explained by an increase in the packing density macrochains and free volume of epoxy 

polymer (EP). The glass transition temperature increases by 5 K for samples containing CdO, PbO and Cr2O3 and PAn, 

and decreases by 15 K for samples filled with cadmium oxide and by 7 K for samples containing CdO and PAn. 

The introduction of fillers causes an increase in dynamic modulus of elasticity, but a slight decline after the 

influence of constant physical fields. As a result of the use of external physical fields allows to change the relative 
deformation of the studied filled epoxy composite materials from 5% to 15%. 

For samples of EP  CdO, which was formed under the action of external constant physical fields, are decrease in 

the destruction temperature by 50 K, the total amount of gaseous products recorded in the mass spectrum to 87 units and 

18% of the total ion current. However, EP  PbO is characterized by an increase in the temperature of decomposition 

maxima and up to 13.8% of the total ion current. The impact of physical fields on the EC - Cr2O3 provokes a decrease in 

the total ion current by 25%, the specific intensity of ion fragments up to 20%. The introduction of polyaniline into the 

composition of the filler leads to a significant decrease in the temperature of the maximum release of volatile 

components [2]. 
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