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Impregnating reinforcing fibres with thermoplastic melts is a crucial stage of producing 
reinforced thermoplastics. In a number of cases, introducing dispersed fillers into the 
matrix significantly increases adhesion and mechanical properties of reinforced plastics; 
however, difficulties arise when impregnating fibres with highly viscous melts, especially 
those than contain dispersed fillers of their own. We studied the viscosity of a styrene-
acrylonitrile copolymer melt reinforced with the following dispersed fillers: nanodia-
monds and a layered aluminosilicate; we also investigated how this melt impregnates 
a nonwoven carbon fibre material. We show that there is a minimum thermoplastic melt 
viscosity when the filler content is 0.5 % (in terms of mass) and that filtration rate and 
permeability as functions of impregnation pressure and reinforcement ratio also feature 
extrema. This bidirectional effect of impregnation pressure and reinforcement ratio upon 
filtration parameters and permeability characteristics of the fibrous filler may stem from 
the interaction of reinforcement particles and the walls of the capillary system formed by 
the fibres through which the melt flows. When the linear dimensions of particles or their 
agglomerates become comparable to the capillary channel dimensions, the melt flow ve-
locity as a function of pressure deviates from the classical values. Both actual channel 
constriction (a geometrical factor) and a drag effect of more viscous adsorbed layers are 
possible in this case. 
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