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ABSTRACT. The stress relaxation of poly(methyl acrylate)-poly(acrylonitrile) copolymer samples were carried out in air and distilled
water at various temperatures using the tensile tester with the solvent chamber. The rheological parameters were obtained by
applying the experimental stress relaxation curves to the theoretical equation of the Eyring-Halsey non-Newtonian model. The
self diffusion, hole volume, viscosities, and thermodynamic parameters of copolymer samples were calculated from rheological
parameters and crystallite size in order to study of flow segments in amorphous region. It was observed that the rheological parameters
of these copolymer samples are directly related to the self diffusion, hole volume, viscosities, and thermodynamic parameters of flow
segments.
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Figure 1. Stress relaxation curves of poly(methyl acrylate)-poly
(acrylonitrile) copolymer filament fibers in air at 5 °C (#), 15 °C
(m), 25°C (A) and 35°C (x).
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Figure 2. Stress relaxation curves of poly(methyl acrylate)-poly
(acrylonitrile) copolymer filament fibers in distilled water at 5°C (#),
15°C (m),25°C (A) and 35 °C ().

Table 1. The values of rheological parameters o and 8 of poly
(acrylonitrile)-poly(methyl acrylate) copolymers filament fibers in
air and water at various temperatures

T ture (°C

Solvents  Parameters 5 erlr;pera 62(5 ) 35

air ax10 2.355 2362 2393  3.027
Bx1073 2.243 2142 2112 1.903

distilled ox107 2.682 2.707 2.786 2.977

water Bx107° 3.410 3403 2609 1.753
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Table 2. The values of diffusion coefficients, hole volumes and
viscosities of poly(acrylonitrile)-poly(methyl acrylate) copolymers
filament fibers in air and water

Temperature (°C)
| P
Solvents Parameters T G 3
Dx10° 8.052 8.763 9.318 13.521
air Vh 1.806 1.877 1.968 2.573

nx10’ 9.524 9.068 8.825 6.286

Dx10° 6.035 6.341 8.781 14438
2.058 2.158 2291 2.531
nx10"  12.714  12.571 9.365 5.888

diffusion coefficient D: nm?s, hole volume Vi: nm?, viscosity 1: N
sec/nm?

distilled
water
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Table 3. The thermodynamic parameters AG*, AH* and AS* of
poly(acrylonitrile)-poly(methyl acrylate) copolymers filament fibers
in air and water at 25 °C

Solvents Parameters
AH'(kJ/mole) AST (J/mole’K) AGT (kJ/mole)
air 0.275 -16.64 5.236
distilled water 3.222 -16.72 8.206
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