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ABSTRACT : Poly(trimethylene terephthalate)(PTT) fibers were treated by passing on the plate heater to study
the annealing effect on the change of morphological structure and physical properties. In the X-ray diffraction
curves of PTT annealed, a sharp peak at 2 8 =15.6° appeared and the peak intensity became stronger with the
increase of annealing temperature and time. This peak was based on the (010) plane of PTT crystals. The
crystallinity determined by density measurement was also increased by annealing. With the increases of
temperature and time, the dynamic viscoelastic behaviors were shown to be a large reduction in 7(tan &y,x). The
birefringence and 7, were also reduced, but the melting temperature was the same. These results mean that the
molecular chains in armorphous region are transfered into the crystalline region, making the remained chains
relaxed during annealing at tensionless state.

Keywords : poly(trimethylene terephthalate), plate heater annealing, crystallinity, morphological struc-
ture, physical properties.
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Figure 1. Schematic diagram of plate heater annealing apparatus.
D PTT filament, @ feed roller, @ heater, @ draw roller, ®
winder.

Table 1. Annealing Conditions for PTT Filament

temperature(C) time(sec) y?;?/rslfi:;d
0.15 400
0.2 300
160, 170, 180, 190, 200 0.3 200
0.5 120
0.8 75
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Figure 2. X-ray diffractions to the normal direction of PTT fiber
annealed for 0.5 second at various temperatures.
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Figure 3. X-ray diffractions to the normal direction of PTT fiber
annealed at 190 C for various times.
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Figure 4. Ly, of PTT filaments annealed at various temperatures
and times.
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Figure 5. Crystallinity of PTT filaments annealed at various
temperatures and times.
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temperatures and times.

250
® 0.15sec
O  02sec
240 1 v 0.3sec
v 0.5sec
;Cf B 0.8sec
— 230 1
=]
H
LI | L L L 9
220 A
210

Control 160 170 180 190 200
Temperature( C)

Figure 10. 7, change of PTT filaments annealed at various
temperatures and times.

A=l 23 PTT A-+<] wlAl7+= w3 111



112 Hongetal

160914 200 C7}A] F7HA Aol w2l T, 66.0, 64.8,
64.1, 63.0, 61.0 CE 7FA23sle] wxg] A|Fo) v]s] o
6.7 C ZFxsigic) gk dAe] 2= 190 ColA 49X
2 A7+ 0.15FAFE 0822 ZA sl9S e
T AR QAIRE o Zhasigie) A5+t
dAZ= PIT Ao 7, 4 A 948 &=9
71l w2} wEAg o] A ARE wiEke] ksl
o3k oz A7tEm, dAE] A5 Tl vxe 3
g £ = AE W elA dA ] ATkl H]Ehe]
A 25| o] AL T2 A A5
735 224 CTeolgly, A 25 W A A= F

Ty 224 CollA =LA Blojyr] skt =
St FAdA el Wt 1,2 W3}
-

rf
Jﬁ
M
)
ot
8]
e
_)&
Ak
N
)
-
—
—
o
:1 o

(o3
A
=
-
BN

ta)

3=
A Wzt mAle 9 2Es] s EAE AAE

&3 <= W Az HEFIRA PTT A
215 Alzel| Histe] X-A1 327, DMA,
HFEvr|7, DSC, HEFHld 5= o83t 2A 271,

R
N
e
X o 39 \‘N }‘ﬂ offl
oo B ol 2
oM i
—_ g
=
o
2 N
4L o
w8 gﬁ r“i _ﬂ
> £ ok
©3e g o
= lo i _E
ﬂ, \._g" _>|: m\l
e~ rl:
o B 2
}‘ﬂ _@‘3 i)
I T
Lrlr Worle Lo fljo

_l M ox
o|X
N
ok

[0 2
X rfo
.
o
ne
2
)
>
=
o,
o|X
N
=2
=
&

F

W, FEE ARHEE 95 z
ARES] 7ol ek Zheteiek. ol e AAe &
B A Azke] ool wek Aol Sobeke

E%W£ﬁmwwﬂ

tlo
-I \(
=
ﬂL?L
\
C,
Q
[o
_
{4
of
ot
rlo
ne
)
)
rlo
bt
Lo,
21

NN
-~ -
(o]
y B
b
SN
N,
o Lo
fo (&
X, o
o4 2
=
B
m&‘&
e
RO
o
5%
T
g
>
N
N,

olN

Zbell w2} T(tand o) A 30, B
Fastglan, T2 A3kt gl o 2ae
2% 9 Azke] Fbel whet w1 AA 99 F
= A

Me g o lo
i
i)
~
T
N

2
o

)
i
{rt

112 &4

o:
J

Polymer (Korea), Vol. 27, No. 2, 2003

References

1. 1. J. Desborough, I. H. Hall, and J. Z. Neisser, Polymer, 20(5),
545 (1979).
2. K. Kamide, T. Kuriki, S. Manabe, and M. Iwata, J. Text.
Mach. Soc. Japan, 38(5), 28 (1985).
3. P.R. Oh, K. J. Kim, and Y. H. Kim, J. Korean Fiber Soc.,
36(2), 132 (1999).
4. Y. H. Kim, K. J. Kim, and K. M. Lee, J. Korean Fiber Soc.,
34(12), 860 (1997).
5. K. M. Lee, K. J. Kim, and Y. H. Kim, Polymer(Korea), 23(1),
56 (1999).
6. R. Jakeways, T. Smith, I. M. Ward, and M. A. Wilding, J.
Polym. Sci., Polym. Lett. Ed., 14,41 (1976).
7. H. H. Chuah, Macromolecules, 34(20), 6985 (2001).
8. C. C. Gonzalez, J. M. Perena, and A. Bello, J. Polym. Sci.,
Polym. Phys. Ed., 26, 1397 (1987).
9. H. H. Cho, S. H. Joo, and T. Kikutani, J. Korean Fiber Soc.,
38(9), 429 (2001).
10. R. Jakeways, I. M. Ward, and M. A. Wilding, J. Polym. Sci.,
Polym. Phys. Ed., 13,799 (1975).
11. 1. M. Ward, M. A. Wilding, and H. Brody, J. Polym. Sci.,
Polym. Phys. Ed., 14, 263 (1976).
12. S. P. Dandurand, S. Perez, J. F. Revol, and F. Brisse, Polymer,
20(4), 419 (1979).
13. 1. M. Ward and M.A. Wilding, Polymer, 18(4), 327 (1977).
14. E. Ponnusamy and T. Balakrishnan, Polym. J., 17(3), 473
(1985).
15. Y. H. Park, S. K. Noh, and J. H. Kim, J. Korean Fiber Soc.,
36(7), 501 (1999).
16. Y. H. Kim, H. M. Lee, and J. C. Kim, J. Korean Fiber Soc.,
37(2), 118 (2000).
17. D. H. Baik and K. H. Min J. Korean Fiber Soc., 37(11), 629
(2000).
18. G. Chen, X. Huang, and L. Gu, Sen'i Gakkaishi, 56(8), 397
(2000).
19. S.S.Jang and W. H. Jo, Fibers and Polymers, 1(1), 18 (2000).
20. T. Kuriki, S. Manabe, and K. Kamide, J. 7ext. Soc. Japan,
38(8), T150 (1985).

Z2|H, #2778 A23, 20034



