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Due to their high performance characteristics, polymer composites based on
thermoplastic binders are widely used in various industries. The use of polymer
composites based on thermoplastics in the components of machines and
machinery makes it possible to solve problems related to reducing material
consumption and weight, increasing their reliability and durability.

The study of the thermal and physical characteristics of materials is a relevant
objective to determine their practical value. Many products made of polymer
composites are operated in unsteady thermal conditions, therefore, the study of
their thermophysical properties is of great scientific and practical importance.

The purpose of the research is to study the basic thermophysical
characteristics of thermoplastic binders and organoplastics based thereon,
reinforced with terlon organic fiber.

The terlon fiber is capable of being operated in a wide temperature range,
features high specific tensile strength, resistance to repeated strain, chemical
resistance, low thermal shrinkage and electrical conductivity. Accoring to chemical
composition the terlon fiber is a polyphenylene terephthalamide:

—HN@ NH—CO—@CO—
n

263 www.logos-science.com All rights reserved | CC BY-SA 4.0
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Organoplastics based on thermoplastic polymers (polyester resins -
polyarylate and polycarbonate, polyethers — pentaplast and aliphatic polyamide-6)
reinforced with 25 wt.% terlon fiber were used as the object of research.

The study of the temperature effect on the specific heat capacity and thermal
conductivity coefficient of the specified organoplastics testifies that the nature of
the polymer matrix exercises a decisive influence on the change in these
characteristics.

It was found that the maximum heat capacity (Fig. 1) at temperatures of 298-
498 K was shown by the organoplastics based on polyamide-6 (1.36-2.1 kJ/kg), and
the minimum value has been shown by the ones based on pentaplast (1.18-1.32
kd/kg - K). The specific heat capacity of organoplastics based on polyarylate and
polycarbonate showed a little difference and ranged within 1.3-1.9 kJ/kg - K.

2,5 Cp, xl/kg - K
2
15
1 ¢
05
298 348 398 448 T,K

Fig. 1. Temperature dependencies of specific heat capacity of organoplastics
based on pentaplast (1), polyarylate (2), polycarbonate (3) and polyamide-6 (4)

The temperature profiles of the studied organoplastics are of similar nature: in
the temperature range of 298-398 K, a close to linear increase in heat capacity was
observed, which was observable due to energy absorption, caused by an increase
in the mobility of kinetic elements of macromolecules on heating of polymers. The
process of heating polymers in a vitreous state was inevitably accompanied by an
increase in the flexibility of their chain macromolecules, which caused an intense
increase in heat capacity, and in the area of polymer transition from a vitreous to a
highly elastic state (423-473 K) a characteristic jump in heat capacity (ACp) became
apparent, followed by a sharp drop thereof.

All rights reserved | CC BY-SA 4.0 www. logos-science.com 264 ‘
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The high values of the thermal conductivity coefficient were demonstrated by
organoplastics based on pentaplast (0.43-0.47) and polycarbonate (0.33-0.39),
whereas for organoplastics based on polyarylate and polyamide-6 the value was
within the range of 0.29-0.33 and 0.23-0.27 W/m - K, respectively (Fig. 2).

05 - A, VHim - K
0,45
0,4
0,35
0,3
0,25

0,2

298 323 348 373 398 423 448 473 T,K

Fig. 2. Temperature dependences of the thermal conductivity coefficient of
organoplastics based on pentaplast (1), polyarylate (2), polycarbonate (3) and
polyamide (4)

On the basis of the obtained findings, it can be concluded that the best
complex of thermal and physical characteristics were shown by organoplastics
based on pentaplast (it featured a minimum specific heat capacity and a maximum
thermal conductivity coefficient).

On the whole, the studied organoplastics, as the thermophysical properties
decrease, can be ranged as follows: pentaplast > polycarbonate > polyarylate >
polyamide-6.

‘265 www.logos-science.com All rights reserved | CC BY-SA 4.0
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