Vol.19 No.1

19 1
2004 3 NEW CARBON MATERIALS Mar. 2004
1007-8827 2004 01-0038-07
030001
26°C 30C~70C 80 °C 90 C
60 C 60 °C
200 mm/min 500 mm/min
TQ 3427 .31 A
1 B
13
C —
46
- A
e
2 b c
g
»n 4 S r
7-16 _
B
PAN
o
Strain
— 1 -
_ Fig.1 Basic types of stress-strain curve
7-16
B 1 1 loal
A
2 labl b
2003-11-11 2004-01-07
KGCX2-SW-204 20021013
E-mail Ichling @ public. ty. sx. cn
E-mail wangqin197948 @ yahoo. com. cn

1979-



1 - 39 -
7-16
3 lbcl
“ ? 80°C 90 C
4 |cdl
40 - -
d d . Drawing velocity
35+ . -— 50 mm/min
- —m— 26°C
=z 309 - g, —o—30°C
= S o —e— 40°C
5 ldel e w259 e —0— 50°C
e 20 o A o0 —k— 60 :C
T e EDS
5 1 x—** —a— 90°C
2 10 t'*— I >
é i /w/*/ A A——A
54 5 /*’/’: /A;‘f'"___,_a.—-a—aﬁ
- A - At
O 4
C 0 100 200 300 400 500 600 700 800
Elongation ¢/ mm
_ 2 50 mm/min -
Fig.2 Tension versus elongation curves at different temperatures when
drawing velocity is 50 mm/min
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Fig.3 Tension versus elongation curves at different temperatures when
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Fig.4 Tension versus elongation curves at different temperatures when

drawing velocity is 500 mm/min
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Fig.5 Tension versus elongation curves at different temperatures when
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Fig.6 Effect of temperature on rupture stress at different

drawing velocities
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Fig.7 Effect of temperature on yield stress at different
drawing velocities
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Fig.10 Tension versus elongation at 50 °C and different drawing velocities

Fig.13 Tension versus

elongation at 80 °C and different drawing velocities



42 - 19
30C 40°C 50<C
4 60 °C
7.5 o .
°""—/'—,;:'; 1 000 mm/min 4
z = - . . .
T o [ — 50 mm/min 200 mm/min 500 mm/min
5.0 S
90°C
5 50 i /o 70 °C
‘@ —=— 50 mm/min
@ 251 EK/ —o— 200 mm/min 4
-y/ —e— 500 mm/min . .
—o— 1000 mm /min 1 000 mm/min 50 mm/min
00— ; T T , T , T i i
0 100 200 300 400 500 600 700 200 mm/min 500 mm/min
Elongation £/ mm 70 4
14 90C -
Fig.14 Tension versus elongation at 90 °C and different drawing velocities . .
200 mm/min 500 mm/min
15 16
3.3 -
42 .
—m— 26°C 17 18 50 mm/min
381 - —o— 30°C .
a1 -  a-e—40C 200 mm/min -
z o —0—50°C
Iz 309 D/gé- —*— 60°C
6 i T
y e —a— 80°
2 22 " o, I
3 P
% 184 -
i e I
3 14 P
G =
& 104 JR—— T,
a— S S
0 200 400 600 800 1000 1200 1400
Drawing velocicy v/ mm-min”'
15
Fig.15 Effect of drawing velocity on rupture stress at
different temperatures 40 A T
-
35+ e ,-/'; __p—
T 30°C = 40C . 30 L
281 ¢ 0% —o— 60° /-/ =
26 ] II 254
z / /n
< 244 4
w ' /E| 20
221 PR 151 26°C
- o ) =
?g — 2 104 Drawing velocity: 50 mm /min
8 el /0/ é g —=— in air
7 . —o— in water
o e}
& 127 = -50 0 50 100 150 200 250 300 350 400 450
10 e
8 . o ——— : T Elongation ¢/ mm
100 1000
Drawing velocity U [ mm-min” 17 50 mm/min

16

Fig.16 Effect of drawing velocity on yield stress at different temperatures

Fig.17 Comparison of tension versus elongation curves in air with in

water when drawing velocity is 50 mm/min
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Fig.18 Comparison of tension versus elongation curves in air with in

water when drawing velocity is 200 mm/min
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Investigation of stress-strain relationships of PAN fibers
during stretching in water
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Abstract  Stress-strain curves of PAN fibers during drawing in hot water were investigated at different temperatures
and drawing velocities. Comparisons of drawing in water and in air were also performed. Results show that the stress-
strain curves indicate necking when the fibers are drawn below 70 C and are typical rubber-like when the fibers are
drawn above 80 °C. The fibers are easily broken when the temperature is too low or the drawing velocity is too high
with optimum temperatures and drawing velocities above 60 °C and between 200 and 500 mm/min respectively. The
drawing of PAN fibers in water is better than in air because it gives larger elongations without fracture.
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