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Abstract: The relaxation spectra of polyacrylonitrile—poly (vinyl chloride) copolymer filament fibers were
obtained by applying the experimental stress relaxation curves to the theoretical equation of relaxation
spectrum. The theoretical equation of relaxation spectrum was derived from the Ree—Eyring and Maxwell
model. The experimental of stress relaxation was carried out using a tensile tester with a solvent
chamber. The determination of relaxation spectra was performed by computer calculation. From the
relaxation spectra, the fine structures, viscoelastic properties and hole volumes of solid polymers were
studied. It was observed that the relaxation spectra of these samples were directly related to the distribution
of molecular weights and self diffusions of flow segments.

Keywords: Ree—FEyring and Maxwell model, relaxation spectrum equation, tensile tester, polyacrylonitrile—
poly (vinyl chloride} copolymer, viscoelastic properties.
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Table 1. The Values of G, Gy, wand fof Polyacrylonitrile-Poly(vinyl
chioride) Copolymers Filament Fibers (Sample A) at Various
Temperatures

Temperature ()
Parameters Solvents ) 50 0 10
G x1078 2431 2368 2231 2031
Gox 1078 A 4342 3597 3342 27732
<107 Al 1112 2546 3142  3.257
Bx107° 2326 1946 1546 1.213
Gx107° 3.431 3.368  3.231  3.043
GX107%  Distiled 3252 2597 2342 2022
ax 10’ water  1.342 2423 2742 3,142

Ax107° 1.546  1.467 1.956  (.846

G, Gy N/m% o m*/N; B sec.

Table 2. The Values of Gy, G;, o and f of Polyacrylonitrile-Poly
(vinyl chloride) Copolymers and Poly(vinyl chloride) Filament
Fibersin 20 C Air and Water

Samples
Parameters Solvents A B C )
G x107° 2.368 2456 1.864 1.369
Gox 1078 Aj 3597 3123 2532 1.784
ax 107 r 2546 2785 2895  2.864
Ax107° 1.946  1.974 1584  1.436
GX107° 3.368 2956 2.364 1.969
&x1078 Distilled 2.597 2.323 2.032 1784
ax 107 water 2423 2355 2295 2186

[x10° 1.467  1.297  1.084
G, G N/m% @ m¥/N; B sec.
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Figure 1. Relaxation spectra H{(f —relaxation time Inf(sec) of
polyacrylonitrile~ poly (vinyl chioride) copolymer filament fibers
A(®): B(I; C(a); DO in air at 10 C.
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Figure 2. Relaxation spectra H{$ —relaxation time Infi{sec) of

polyacrylonitrile— poly (vinyl chioride) copolymer filament fibers
A(®); B(E); C(A); D(X) inairat 30 TC.
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Figure 3. Relaxation spectra H( —relaxation time Inf{sec) of

polyacrylonitrile— poly (vinyl chloride) copolymer filament fibers
A(®); B(lD; C{(A); D(X) in water at 10 C.
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Figure 4. Relaxation spectra H{f ~relaxation time Infsec) of
polyacrylonitrile— poly (vinyl chloride) copolymer filament fibers
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Figure 5. Relaxation spectra H(f —relaxation time Infi{sec) of

polyacrylonitrile— poly (vinyl chloride) copolymer filament fibers
Anairat 10 T@); 20 CT; 30 T(A); 40 CT(X).
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