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Abstract : The self diffusion, hole volume, and flow thermodynamic parameters of polyamide
fibers were calculated from rheological parameters and crystallite size in order to study of flow
segments in amorphous region. The stress relaxation of polyamide filament fibers were carried out
in air and various solvents 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 Ree—Eyring and Maxwell non—Newtonian model. It was
observed that the rheological parameters of these polyamide filament fibers are directly related to
the relaxation spectra, self diffusion, viscosities, and activation energies of flow segments.

Keywords : polyamide fibers, self diftusion, hole volume, thermodynamic parameters, stress
relaxation, rheological parameters
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Fig. 1. Stress relaxation curves of polyamide
monofilament fibers in air at 10C, 2
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Table 1. The values of G;, G, a and S of polyamide monofilament fibers in various solvents

Temperatures
Solvents Parameters - - -
10T 25T 40C
G;x 1078 6.0332 5.5900 5.2304
Gox 1078 10.7040 9.7743 8.2379
Air ax107° 9.5412 9.0578 9.1455
It 53585 44891 44060
G;x 1078 7.3245 7.2918 9.7109
Gox 1076 9.6743 6.3726 1.2730
d-Water ax107° 6.9086 5.4089 3.1988
It 71037 67832 20012
G;x 1078 7.2591 6.3765 6.4419
Gox 1078 10.3935 7.9091 5.2612
0.3M-KOH ax10"° 7.0671 6.2508 5.0994
It 79382 62446 41880
G;x 1070 8.50133 6.1803 6.0823
a Gox 1078 9.4128 8.1052 5.3592
0.3M-NaOH ax10"° 5.8866 6.7951 5.6778
It 69389 53190 47269
G;x 1070 6.9649 5.8208 5.9842
7 Gox 1076 10.6550 7.7783 5.9804
0.3M-HNO; ax10"° 7.3656 7.1243 5.4316
It 78665 55948 23956
Gx107° 6.9322 5.2977
B Gox 1078 10.4589 7.8110
0-3M-F2504 ax107° 7.1801 7.8277
It 68464 56218
unit © G, G, © [dyne/arf], a« @ [af/dyne], B : [sec]
o] AXE AE HIth 2k 5ol wet A 120
A S A & R e Aomny
A 2ko] Rigsithe Ae 1EE 5 QISIth
Fig. 5= o9 &&9 37| FolA9 &5t A [
Ede Uiy, L5t 245 getads |
ol ghspAzlo] 2 9EZOR osly Uee L

Heltk Fig. 6.°914% 40C9 37, 5F%,
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W BFEZE ot Qloh, 48t AHEdL o]lEH prow s s onm e e e
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2 Goeh ¢t AHEY H(p)He ¥A= 4

Fig. 5. Relaxation time spectra of polyamide
Do Laplace WEHE-S ALgsto] Axtaloict, B on ame P A

monofilament fibers in air at 10C, 2

5C and 407C.
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Table 2. The Values of Diffusion Coefficients and Hole Volumes of polyamide monofilament

fibers in various solvents

Temperatures
Solvents Parameters - . .
10°C 25T 40°C
A DX 1076 1.564 1.867 2.017
! Vi 7.456 7.454 7.904
4 Water DX 1076 0.854 0.738 1.553
Vi 5.399 4.451 2.765
DX 1076 0.782 0.926 1.183
0.3M-KOH Vi 5.523 5.144 4.407
DX 1076 0.745 1.182 1.167
0.3M-NaOH v, 4.600 5.592 4.907
DX 1076 0.823 1.178 2.203
0.3M-HNO; V, 5.756 5.863 4.695
DX 1076 0.921 1.288
0.3M~H,504 Vi 5.611 6.441
diffusion coefficient D : [nm’/s] , hole volume Vi : [n]
0.3M-NaOH, 0.3M-HNO; 0.3M-H,504 2] oetiet 4GT, 4HT, 4sT2 1@ 2

o] guf &4 mrt § 2 ABE Ay
oS §ul BAt mEAe] HAAY ol
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sh= Ao vEHLH
3.3. & E9s u}EHHIE}

HGE AR mdol §F miepee pgke
fraol digt Sstrte=A il.—,__ SEXE=R-02
%% dejst sele 4G, AH', ASTE 7
2 9ty (1441 (19413 o] Aesty,

At [ h ( AG*)
= ﬂ)(?)exp AT 19)

- |55 )+l )(h)

NS AS*) ( )(h)
(RT)_(R |24 )(2) o
oAy 2L oA 38 &5t Aoz d2

InpTe 1/TE :lﬂﬂﬁi a8 A4 AsHos

EW 7187|¢t AHoZRE FFof thg €935t

% 9ek.
Table 3of E&]otnE MH-Go] F7] St o8] &
mloAe] 4% A9t ot 4GT, AHT, 4
ST2 vehfict.
dgn  JHTY FH45, 0.3M-KOH,
0.3M-NaOH, 0.3M-HNO; 0.3M-H,S04 52
o] guoA o AR FAozHE A G4t
o] A3 o] wet o @2 o7t SE=RE
FYHE 2E L 5 gdon dERN 45T &
@8 M Aoz Sejol AR 2
et ot RS 1A 5 Uk o|2RE
Mol dojd AEZ PR A 2wt
et 2o AWPALE e = IS 7
H @ FFo gsto] dolrt EolbE= dER
=) oF 9lth. Gibbs & <y
AGT= AHT7 o %H Zofl A o Az
o]AL

O
o rlr

e}

-

= o, N, B

4
50,
u)

o 9

wet 27 % _w
O AR Aoz EadAt 2
Z7ste] zFolibat ol ehAle] —s}% 3
G2 Hole Aowm AmEr

é
_>|:
N
T
>
02.“'.4
ox Lo
2 i
19 ox
o



Vol. 36, No. 4 (2019) |l 24

Table 3. The Thermodynamic Parameters AGT,

fibers in various solvents at 25C
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AHY and 4ST of polyamide monofilament

Thermodynamic Parameters
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Solvents AHT AST AGT
(kcal/mole) (kcal/mole. K) (kcal/mole)
Air 0.573 -9.700 3.465
d-Water 6.727 -9.440 9.542
0.3M-KOH 3.146 -9.513 5.982
0.3M-NaOH 1.676 -9.555 4.525
0.3M-HNO3 6.336 -9.579 9.192
0.3M~-H,SO4 1.627 -9.626 4.497
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