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Fig.2 The d.s. c. profiles of sample A {figure a) and sample B (figure b) of various toluene-uptakes. In figure a, the
toluene-uptakes (%) are :a.0;b.1.48:¢.2.40;d.3.44;.4.86;1.6.88;2.7.96. In figure b, the toluene-uptakes { %)

are:a.0;b.0.68;c.2.36;d.3.68;¢.6.35;1.7.28
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Fig.3 The toluene-uptake dependences of AH (figure a) and T (figure b) of sample A (&) and sample B (H)



58 X BEISTHEARERENFESSRNE _FMZ _HBELKT YRR 589

B[R] IR A B0, B A BT R
BN T, YEHRARL N 8%0T,
FEMENRKAHZ17C. B, EIERE
DSCARBMEMWERILFRE £ 5
(£0.0002g), WTTHERR T B TR A PR E
RS R 75 R AT ] BRI T
T2 WE 3 AR EREE, R
HREN, SFEBRL KRR, 7 DSC TS W5
Hf# 8, FREIEBR LR, XM F i Solvent induced crystallization time (min)
MENERBEENFRRBORREME (o) end sniage (1
EPIE 2 B RAE, MTTH R FRIEH R wrmple A during solvent (toluene/carbon tetrachloride
APEFEFHRARRERR. H AEBAES  mixer, 25C) induced crystallization
L5 (25T , P AL BRI 40 B A |
et MR T RFAZ(RE 4), SEM T SINC FJRFHFXEFH > FHEARER
[ ARERMBERRAEE A ZBREEEY TSRS RER, XLTRER,
BRIV T ARERMEEERLS PET M SEEmR.

—_

w

[=ad
|

[
<

o =
Shrinkage ratio (77) (%)

Density (o) (g/cm®)
I
=

2
¥

J | l‘ll |

R
=3

REFERENCES

1 Fan @, Qian R Y. Macromol Symp, 1997, 12459
2 Qian R, He ], Shen D. Polymer Journal, 1987, 9(5) : 461 ~ 466
3 Fan Qingrong(F K3 ), Lin Xin(#¥E), Gao Jingui{ 5 & H ). Acta Polymerica Sinica( 85 4F F %), 1992, (4).509 ~
512 '
4 Desai A B, Wilkes G L.J Polym Sci, Polym Symp, 1974, 46:291 ~298
5 Gerold E A, Rebenfeld L, Scott M G. Text Res J, 1979, 49652 ~ 657
6 Yang Shikun{#¥22), Zhong Junwen($# 3 ), Chen Yujun{ Bk EE ). Acta Polymerica Sinica, ( B4+ F22 8 ), 1995,
(2):176—181
7 Durning C J, Rebenfeld L, Russel W B.J Polym Sci, Phys. Ed, 1986, 24 ;1321 ~ 1325
8 Lin Xin(# %), Wu Yongsheng( £k 7). Gao Jingui{ B & # ), et al. Acta Polymerica Sinica( B4 F448), 1995, (5).
619~622
% Qian R, Shen ], Zhu L. Makromol Chem Rapid Commun, 1981, 2:499~ 505
10 Hill A, Stein R S, Windle A H. Macromolecules, 1987, 201720 — 1722
11 Song Rui(’R #.),Chen Jing(Bk &), Fan Qingrong( K 3E), et al. Acta Polymerica Sinica( %54 T ), 1998,
(2):144—-149
12 Qian Renyuan{# A 7G ), Fan Qingrong{ # K}, Guan Jiayu( X & £), et al. Acta Polymerica Sinica { 855+ F4£48),
1997, {3):343~ 347



550 =g F # # 1998 4E

THE EFFECT OF ORIENTATION OF GLOBAL CHAIN ON CRYSTALLIZATION
BEHAVIOR OF AMORPHOUS POLYETHYLENE TEREPHTHALATE

SONG Rui, CHEN Jing, L.IN Xin, GAO Jingui, FAN Qingrong
(Polymer Physics Laboratory, Ingtitule of Chemistry, Chinese Academy of Sciences, Beijing  100080)

Abstract In the rubbery state of amorphous polymers under uni-axial drawing, the glolal
chain orientation will relax in orders of magnitude slower than the relaxation of local
segmental orientation. When this state of hot drawn sample is frozen at temnperatures lower
than its glass transition, T, an amorphous state with high global chain orientation but nearly
random segmental orientation (GOLR) would result. The characteristic features of GOLR
state are large recovery of the elastic deformation 8" of global chain on being heated to
temperatures above Ty{(8 = 70% ~90% ) and very small birefringence{ An —107*). The
effect of global chain orientation ( GCO) on crystallization behavior of amorphous
polyethylene terephthalate (PET) fibres is studied by differentizl scanning calorimetry
(DSC) performed at different heating rates and solvent induced erystallization ( SINC)
method by comparing the crystallization behavior of PET as-spun fiber in GOLR state (g =
34.3%, An =1X 1073, p=1.3362g/cm® with that of its thermally relaxed(105C, 3min in
the air) PET sample (3" = 5.4%, p = 1.3362g/cm’ }. The results indicate that the cold
crystallization temperature, T, is effectively depressed by the GCO. That means the global
chain orientation accelerates the development of crystallization.

Key words Polyethylene terephthalate, Solvent induced crystallization, Differential scanning

calorimetry



