2 "r-'% ﬁ % "%L’ ﬂi No.2

1998 4 4 B ACTA POLYMERICA SINICA Apr., 1998

SFHEARESERE/DREZELTAN @SN
EMRELE"

X B & BER M F OERRT

(TEMERAFIRHR AR 100080)

W OB T, LULENCHERREZR G PSMBHT T REM REAEHER FEMN
EMEREN, TARELS “mEH%, XETHH R o XA H (WAXD) F EEREL &
FIFEE HRARBHR BREKURY - HEGHTNRRAL ZENERORE. U EER
RO, BB DK BEER E B, T & PR 0 1 5 R A R o 77 7E 8 o X S R 1 4
2.

X®A LHEEZS, KXEEE, MR

Slonimsky %12 B 5 i B BV R 47 K BISFR /N KSR R ] 04 2, R ATE 2553130 I 47
TERARRMER, AL R SHENFE _FTRZ R (PEDNEETF T,20—
30°C #YIR B LA B T (o B T B — s B e o A, 4 FREBM /AR EEUS B F i
B E A B[ LR B, T 4 TR AR BRI AR R R, A K WAXD,
LA B, A RN N R E L T ErEE, HEXRELEAS FHRE
= JEHL I B, X A BRI, 3015 S R ) - Y AR B 45 ) bk LA R T T e B i TR R W] 1L S T
Stein 214 th 7 B Ll BY 4R K .

BATHHEXREST T,20~30CHBET, Sf@al SR a 7k K5
B, pEEJLE ST 2 TR S, M# % GOLR(Global Orientation and Local Rnadom)
B REFEELS PET WHFRE R, & T GOLR A 4ER 84 F o B4 5509 1 5,
HRITHERZEA B WA FHRNRE 4 GOLR AR GRIELSRS FH LR
B%,GOLR R4 FH a4 FmM, DEIHAE, M FREASEINMNER
HUE #— R KIS R AR e, TR A EEEM B L. F 0 Tl
AR ERTSHATHBEZB N R, #d R T, B B3, 3518 GOLR Mk
i, LSRR F BT T RIEMBIE.

1 SCEES

1.1 W
FTRAEAEZERITHIEAG G RN B RS TRY 15310 FEMARE

* 1996-12-10 YT, 1997-06-06 B :; A LB EFE X AMB L HE B FEESHEX YR AEFTN T
B« BHUBEE A

144



2M F BEOTHIRESERDMREEIXABOSHLARELS 145

HLZE 160C £ FHBREE 4% 0.1~0.15mm WK, RSB PEHITL, BR 9x
9em?® B, BRI AR VLA XU fr R LAY Dk P, 7E 130C IR B T A8 2~ 3min, R
R E IV CE R AT E 2.7 7 3.0 15, Tr 433 AR 500% -min~ !, I PEH
SER A AT IR

1.2 HEMFRT

1.2.1 A" mEEHHE &8 PE-2000 BE L HFRL L EN, FBENY
dem ™!, BAHHE WS, RIREE N 0.99, BiER K (TGS) WA, H#EE H 0.2cm-
s™1, FEEEEHH 1028 FI 2850cm ' AT, HHHE B MBS B F < Py(cosd) >.

AR GRS E LR, R ER WY 2.78% 8 AR, EM SR -
R, BREEZRTE, REEELSHE P 100C T 4FE 24h, BEE 20 ~40pm. F B #1895
BRI LI 130°C #E1TARR M, BN 98% -min "', HIM HK 2.7, Z B EB% A7,
el A . .

1.2.2 FE{EEERMAAEENRAR R SSY 1 BERMUER XN, SRL2EES
EACHFEMEN 1.3B3KH) WA RS RAMERR 26, AR TEN —REHE —FEHBE
gEh R BZHFE RO ERETW NN &G TG SERE, A ZEHES
BRE AT 43 BIBE B R £, T £, AbBYFTEIBETI) ¢ R0 ¢, ML BE T f R R FER
Ho=1- L/t t;, EFEBERN .E,= .

1.2.3 e uingfedlE REICERISHEEM Fik, #H wzs-2 BRI, B
EM(aY 3 1.590~1.610, LRFEHFRFEF) R IRF, #0647 (B4 589nm) HEE
W, AR BRI EE TR MO E A 5 R, SRR BRI An.

1.2.4 WAXD M &S A X- AWM (WAXD) W LR 2L H AR LM Dmax-7A
gL E#ATH, 40kV, 25mA, R CuKe 4T, Ni i TR AR SR DS/RS/SS=
0.5°/0.15mm/0. 5", AL ARMWHEE KN 4" min ', FHEE K 0~180".

1.2.5 MBAKIT IR H2PSEAMBHETIBWRATEARN 0.5cm, KEH Tem
HEABETNRPHPLOCE, AZSARMKB. MAPHHNEH 10mm, KEY
160mm, AREHEHMERE + 1T, REEMNEHRENAR—ENEEHNKE, 7
RESSBEEMBERE

1.2.6 BETNHEERENNE ARREMKUXD1 B, H#MEFNSI 2 )W
FEiRA PR E—EHEEERFTMEEN Y R EMRTEL, 5 h L8/ G e
(B H % 8:100).

1.2.7 WA-NBTHAME BH AR hstron 1122 BRIB 4L LT, R M REAL
RF (KB < SEE X JEBE)20 X 5% 0. 08mm, RLHEEN 1% min ™', FHFEEN 17.5C.

2 ZR5itie

2.1 IS —mBENHR

B 1 AN BE o PS RGBT EE D M7 ML/ E . RE R 6, 7184
#1028 F1 2850 P TRy (6 I A DA R 0 ROBIE, TLASR B X R e B SR
R#E1.



146 - i ¥ ¥ # 1998

0.020
0.016
0.012

™ 0.008
0.004
0.000

6.002

-0.006 1 H i 1 I
40000 3000 2000 1500 1000 500.0
o fenr't)

694.24

T ' T% T T 17T T1T°1

f {
2850 1028

Fig.1 Differental infrared spectra of atactic polystyrene stretched at 130C 10 4 =2.7~3.0

‘Table 1 The orientation function < P;(cos?) > calculated from IR dichroism of 1028 and 2850cm ™! bands

Wave number{cm ') e, ()" Ay A, R(Ay/A) < Py(us) >
1028 32 0.174 (.181 0.986 —0.008
2850 34 0.145 G.145 (0.988 -0.008

* a,: The angle berween the chain axis and the transition moment
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= 2
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Table 2 The birefringence values obtained for samples with different drawing rates

Drawing rate{% min '}~ n (/) (L) aAn(107")
51 500 1.6032 1.6037 —-5.0
52 98 1.58%4 1.5892 -2.0

" The samples were drawn at 130T, draw ratio was 2.7~ 3.0
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Fig.2 X-ray diffraction equatorial scan of stretched a-PS  Fig.3  Orientation scan of the amorphous halo (26 =
film 19.8") for stretched a-PS film
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Fig.4 The thermal expansion in the draw direction Fig.5 The thermal expansion in the tranversal direction
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Fig.6 Anisotropy of swelling behavior of a-PS drawn films

MKHER. PTHIMMA R LA RRE (5, MPa), FISE & (E,, GPa) Al R & &
(Ae, % )35 81.6,1.64,5.2; HH A m LI VENR 19.1,0.92,2.2.
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THE STATE OF HIGH GLOBAL CHAIN ORIENTATION BUT NEARLY
RANDOM SEGMENTAL ORIENTATION OF ATACTIC POLYSTYRENE

SONG Rui, CHEN Jing, GAO Jingui, LIN Xin, FANG Qingrong
( Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080}

Abstract The atactic polystyrene (a-PS) was slowly uni-axial stretched at temperature 30C
above its T,. The resulting samples were characterized by a series of measurements. The
results of IR dichroism, WAXD and optical birefringence all showed that in the segmental
sense the samples were nearly isotropic, while the global orientation was remained, this can be
indicated by the large elastic recovery of samples heated to temperatures above T,. These
samples showed large anisotropy in the solution swelling, the thermal expansion and stress-

strain behavior.

Key words Orientation, Atactic Polystyrene, Uni-axially Drawn film



