The Journal of Natural Science,
Pai Chai University, Korea

Volume 8: 145~ 151, 1995
BEEEaNd g8 o 28N nA st A AT
olgs, a8’
P ELEEERL B EL T

A study on the development of high strength for acryl fiber
during uniaxial stretching by swell-wet process
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The stretching of synthetic fibers by hot dry process is very difficult, because these fibers have high glass
transition temperature at above 150°C. But, we used a sweli-wet stretching precess; the fibers are stretched
in a sweling agent such as organic solvents at lower temperature. In this study, 100% acryl fibers were
uniaxially stretched with free width at 70°C by swell-wet process in organic solvents. The stretchability was
estimated by stretching work. This work is concerned with stretching stress and strain, and initial modulus.
We found that it is a good parameter for the estimatation of high strength to the acrylic fiber. The effects of
stretching conditions on the molecular orientation for high strength and mechanical properties of PAN fibers
were measured.
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Table 1. The composition of polymer and physical
properties of sample fiber
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various DMF concentration at 30C.

Degree of Swelling (%)
[

> 1 y
;- ™) - .
/*/_* + + +o0wm%
+/D/—D o o O— OWt %
-

5 10 15 2 25 30 35 40 45 50 55 60
Time (min)

Fig. 2. Degree of sweling for PAN fiber by

various DMSQO concentration at 307C.
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Fig. 7. Stress-strain curves of PAN fiber during
uniaxial stretching by 60% DMF, DMSO
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Fig. 9. Mechanical properties of stretched PAN
fiver by DMF, DMSO and DMAc Solution
(60% wt) at 70°C.
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Table 2. The characterizations of X-ray diffraction
of sample fiber

d(A) AW | t | Degree of
Sample |Peak 1 Peak 2| (deg) | (A) | crystallinity
(100 (110) | (100) | (100) (%)
Original | 530 313 | 0% | % 48
stretched | 530 313 | 089 | R 49
(20 X)

—

HAAHoegzE & ¥E JehAE @A
nAd #A7)7 25 43E As v e

AA -

w, o ARHEE 24 gl Aelolr]
A dae) e WAE Gehln Qe Ao
EXSESS

Fig.11& 25°Coll M &3
Afe dxEE YE A
ol wel XA 3 Aol aL F YA Fe] I
Tt ofzh Fvkehe AdkE el

ks ‘.’,’dﬁlfﬁ] utE PAN
o]

1.50

Density ( g/er )

o e =~ =

g o4 8 B
\
|

e

N

33
vt

0.00 1.0 1.2 14 16 18

Draw ratio

Fig. 11. Density of stretched PAN fiber at 25C.
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