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Nowadays the intensive research is currently in progress in the field of
development of new polymer composite materials (PCM) or in short polymer
composites (PC) with improved performance characteristics. The characteristics and
processing of composite materials (CM) are presented in the papers [3-6, 9,11-12,14,
20], and polymer composite materials (PCM) in the papers [8,10,13].

The PCM market is showing strong growth in many industrial sectors and
applications, due to the need for materials that have different properties and are
environmentally friendly as well as cost-effective. Thus, polymer composite materials
(PCM) have found application in a large number of components, devices and systems
in various areas of human activity. Applications and multifunction nature of polymer
nanocomposites are given in Fig. 1 [16].
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Fig. 1. Applications and multifunction nature of polymer composites [16]
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In the field of PCM has been developed a large group of polymer matrix
composites (PMC) [2, 5, 7, 15], and more recently, a group of polymer matrix
nanocomposites (PMNC) [5,18-19].

Recently, the most interesting groups of PMC composites are: smart polymer
composites (SPC) [5,1], smart polymer nanocomposites (SPC) [5,1], smart polymer
matrix composites (SPMC) [5,17], sustainable polymer matrix composites (SPMC)
[5,17] etc.

The improvement of the properties of polymer binders is significantly
contributed to by the reinforcement thereof with discontinuous fibers. For the purpose
of creating the polymer composites for structural purposes, polyester binder
polyarylate of the DV grade was reinforced with organic fibers vniivion and terlon
and carbon fiber of the uglen brand in the amount of 5-35 wt. %.

The use of an original technique of mixing components by means of
ferromagnetic particles using an electromagnetic field ensured a uniform distribution
of discontinuous fibers in a polyester binder and allowed to obtain composites with
an isotropic structure. The existence of an isotropic composite structure suggested
that polyarylate reinforcement would improve its performance characteristics: fibers
randomly arranged in a polyester matrix form heat-conducting ducts as a result of
contact with each other, which would ensure the increase of their thermophysical and,
as a result, tribological properties.

The conclusion drawn is confirmed by the results of the research to study the
influence of the nature and content of fibrous fillers on the basic performance
characteristics of composites (see Table 1).

The research results allow drawing a conclusion that carbon fiber reinforcement
of polyarylate ensures a decrease in specific heat capacity (by 5-16%), linear
expansion thermal coefficient (by 1.4-7.3 times), coefficient of friction (by 1.7-3.2
times) and intensity of linear wear (by 5-24 times), as well as to an increase in the
coefficient of heat conductivity (by 10-37%) and Brinell hardness (by 11-27 MPa).
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Reinforcement of polyarylate with vniivlon fiber increases the ultimate compres-

sive strength by 42-85 MPa and makes it possible to obtain composites with high

impact strength of 50-60 kJ/m?.

Composites containing terlon fiber feature a heat resistance by Vicat and

dynamic modulus of elasticity.

It has been established that, regardless of the nature of the fibrous filler, the

optimal property package is featured by composites reinforced with 25 wt. % of the

discontinuous fibers.

Table 1. Performance characteristics of polyarilate-based composites

Fibrous filler
Feature
— vhiivlon terlon uglen
Temperature of 20% mass loss, K 693 703-713 | 713-723 | 713-728
Specific heat capacity 1.35 | 1.26-1.22 |1.27-1.23| 1.28-1.14
at 323K, kJ/kg - K
Coefficient of heat conductivity,| 0.25 | 0.27-0.29 [0.27-0.28 | 0.28-0.40
W/m - K
Linear expansion thermal coefficient
At 298K, o - 10, K1 78.5 41.8-21.6 |54.9-184 | 57.5-10.7
Heat resistance by Vicat, K 473 479-498 | 473-490 | 474-479
Impact toughness, ki/m? 111 60.1-51.1 |56.0-17.5| 71.3-115
Brinell hardness, MPa 71.5 — 81.5-97.5 | 82.4-98.9
Failure compression stress, MPa 168 210-253 - 182-231
Dynamic modulus of elasticity, MPa | 2000 | 2900-4880 [2560-5930| 2290-4910
Coefficient of friction 0.4 0.41-0.63 - 0.38-0.20
Intensity of linear wear Iy, - 108 9.6 5.5-0.7 — 2.0-0.4

* The investigation of tribological characteristics of realized on friction disc machine in dry

friction regime along the steel counterbody made from steel 45, thermally treated up to the

hardness of 4548 HRC, possessing the surface roughness Ra = 0.16...0.32 mcm at specific

pressures of 0.4 MPa and sliding velocities of 0.5 m/s, friction track makes 1000 m.
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Due to the improved performance characteristics, the developed polymer
composites can be recommended for use as materials for structural purposes in the

machine and machinery components.
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