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INFLUENCE OF HIGHLY DISPERSED CARBIDES (Si, Ti, Mo) ON THE MOLECULAR,  

SUPRAMOLECULAR STRUCTURE AND PROPERTIES OF POLYETHYLENE 
 

B a c k g r o u n d .  The molecular, supramolecular structure and physical-mechanical properties of composite materials obtained by dispersing 
the combined linear polyethylene and particulate silicon carbide, titanium and molybdenium exsentric vibrating mill. The correlation between the 
structure, hardness and heat resistance of composite materials.  

M e t h o d s .  Co-dispersion of polyethylene and silicon, titanium, and molybdenum carbides allows changing the molecular and crystal 
structures of a typical thermoplastic polymer in the direction necessary to increase the physical and mechanical characteristics of composite 
materials. The maximum increase in hardness by 33 MPa and heat resistance by 31 K is observed when 7 vol.% SiC-d is introduced into the polymer.  

R e s u l t s .  The primary factor determining the increase in hardness and heat resistance of thermoplastic composites is the formation of 
chemical bonds between the components of the system: polymer macromolecules � highly dispersed carbides. Such bonds arise under the influence 
of mechanochemical effects during vibration grinding of carbide additives from PE and their introduction into the polymer melt. In connection with 
that, the crystallization of chemically grafted macromolecules is initiated at a higher temperature than in the original PE and ends with the formation 
of a more perfect crystalline structure of the polymer. At the same time, intermolecular crosslinks and a spatial network in PE are also formed.  

C o n c l u s i o n s .  Such transformations in the structure of the crystallized thermoplastic are accompanied by an increase in the hardness and 
heat resistance of the composite materials. 

 

K e y w o r d s : Concentration of additives, amount of grafted polymer, gel fraction content, degree of crystallinity, physical and mechanical 
properties. 
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