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L R#

i-PP R ERA LRI AR B A FWE i-PP2600 (M,=2.5 « 10°, £ 95% , M. I
9—1lg/min), ZIEHG(AELHEE 195°C, Pifiith 1 = 0.2« 10°, E& 11.5°C, R.H.70% )
RiEmB K, ., = 30min, T,,= 100,110,120,130, 140, 150°C, BF] 1*, 2%, 3*, 4*,
5* 6 ARANREE; 0% 4 RIB KIKBE; 7% 24 i-PP hrkbEE 210°+10°C, N, S5, F 45 Rk 3min,
KRG, BA 130°x0.2°C B HH® 2hrs ZRE R TS, VEHH B ENATREE.

2. FRS-XRSAH®

#£ FRS-XRSA 1, A4 RXELEREKM. BMA Rigaku D/max-RB RF X-5 447
FGEEF-FEREREERBHRAM, TAAK ;= 0—-90°, Aé; = 5° 5 10°, X
E—I%5E ¢; 21T 20 HE, 26 = 10-30°,

3. SAXS W%

RiFd Rigaku D/max-RB &3 2203E1 BU/NA X-H RS, 5 F4 (MD) 53kHE
(ED) } % HEPP #4317 HI5%E,20 = 0.15—1.5°,

4. HEA R

% FRS-XRSA WBHE— ¢: HALGE R, N ABILSEE(CPR)BITHIELEY,
Mo gL RRNARBLERE X7\ BAE Liy. B /SERAS T (AAODF), B H K
F fonzs RASHEZED X SAXS 4R, #% Bragg TESEUN—ERHEIBEER,
RLURBERKAE . BEEE L. FREEE L URFHEEENEN E TN E R »,
%.

ZRx 5 R

LERE X%
ET2H53H X-HEKHFERE (FRS-XRSCP), BMBASENSESE K5

Eﬁ[l ,31
D L(Shkl, ;) « sing;

XE b = 5 - 100% »
DL (am + Shkil,¢;) » sing;
$i=0°
o |
LCERRE ) = | 1.020,6,)d(26) @
Cam + Shat ) = [ 1,020, 80420) (3

1,51, 334 ERESMA ¢, B CPR BEHNEHEHBES BRHHBE, 26,=10°,
20, = 30°, ZZRRTE 1 5% 1, NETUEBHEL: (DEE T.. &, LREKRE
ARG _ER, M 110°C B 120°C, RRH TG HiE R, M 120°0C B 140°C XEBRIE, M
140—150°C, ZRHEFER:;Q) T, AX—ER-BEdBENZWEKRT .5 3) %4
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1 FRS-XRSA i}# HEPP  X3(%)
X% w#
0* 1% 2% 3% - 4% 5% 6% 7%
J
FRS-XRSA
t,4 = 30(min) 80.4 | 70.8 | 65.2 | 83.5 | 77.2 | 72.6 | 72.9 | —
T,x = 100°—150°C
FRS-XRSA**
2,y = 0—60(min) 80.4 | 73.9. | 81.7 | 77.1 | 84.3 | 78.8 | 79.6 | 80.2
T, = 130C
* T RBE S 7.0 = 0,5,10,20,30,40,50,60min FEFgHE.
52 - HEPP EKE Tcl B’g Llrkl E
HE
. 0% 1* 2% 3% 4% 5% 6*
Lip(nm)
(040) 10.50 10.76 11.63 10.91 10.56 11.04 10.93
(110) 8.36 9.06 9.37 9.26 9.47 9.24 9.95
(130) 7.25 9.32 9.93 8.38 9.10 9.40 9.56
(001) — — — - 6.65 — —
(¢33)) 6.77 8.65 9.18 9.43 8.98 6.37 6.36
13
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B2 HEPP B Ly, b Ton 9L E
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gREl: (040) 5
MX—BLREE



156 : A B 4 - F % #® 1991 £E

REX: B T.. WEARTH-EF-TH-ETRENHEREERE, RERRAIHT/H
SRNBRSBT X TS Ly ¥R, URBTHO/MEREOERXIHT X2
B ERS Lig OB/, RZL%E T, = 100—150C ZE,/NBEREEE K, TIRBRIF
HERTESWA, XTF L b T.. DELTER S NHBRZEOMERAX,X
“%ﬁﬂﬁ%?f: 3itie.
3. (hkl) GEEEBES 16
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®3 (W) BERRSRBZANLAXAR

(kkl) or axis a B ©# ) seaxist]  (110) | (040) (130) i)
3 0° 90° 99.6° 9.6° 17.4° 90° 43.3° 42.2°
3 90° 0° 90> |. 90° -72.6° 0° 46.7° 78.5°
¢ 99.6° 90° - 0° 90° 90° 90° 90° 50.1°
x-axis 9.6° 90° 90° 0° 17.‘4" 90° 43.3° 42.2°
(110) 17.4° 72.6° 90° | 17.4° 0° | 72.6° 25.9° 39.9°
(040) 90° 0° 90° 90° 1 72.6° 0° 46.7° 78.5°
(130) 43.3° 46.7° 90° 43.3° 25.9° 46,7° 0° 47.5°
111) 42.2° 78.5° - 50.1° 42.2° 39.9° 78.5° 47.5° 0°
* LX@I1013% 2,
z z
T a

B4 HEPP S b} & 5aMRARRE
(BX#L10]1E 6).

RBHBE, I, BN HEBE, SERTE 3. MNRSENRAS6EESSEN BE
Bl RAAI(E 3), £ HEPP A, R BIARRE R, AT SE T EE
B AIRGCAE 4), B AT (. 2T M. T By L, ARSE5%E, W HE 3 h
 (L0)EEE 6:=20° 55 90° BB B ErMAX HEE EE. #l,T,.=100—130C,
M5 TRANSRMBBVER, T4 T.. > 130C, UM RAKSKRX FTHR A
. ERESEA SOEE NRAHY T,, > 140C LU, it SEahE.

R &2 EEBRFES 75 (& 3) TTLLET A HRE , (HX 2 als HEPP S4, i
& (PF) FLLBK.
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o
> 1.(hkl,$;) * cos’p; + sin ¢, o

(cos’pag,z) = T2 (5)
3 IL(hkE ;) « sing; ,

$i=0° .
REzZRAFMIT W, SAIXEGER, BT 200 = 42.27°, mMHEZEK 20 Wik, BF
2013 = 42.28°, 2015 = 42.51° DI 204 = 42.5° BT8R, FTRABRATAIRIFIF 4 &2
K7, R(040) 5(110) B TEATBST K HEHE (001) BEAIZERS

(costpon,z) = 1 — 1.009(cos2by0,z> — 0.901{cos*ya.z) (6)
G, Hermans HEIE 4.7
foarz = %(3 < cos’dagz > — 1) (7)

LERNLFE 4.5 5/ 5, 6, pHTRE: (1)(040)RTEHY fooz B8 T B LEARL, 2%
—0.5, B EMBLEEETAEN; (2)(110)5(130) B fioz 5 finz B T BB
M, HEAE—0.1——0.4 Z ], HfE, XRBTHMF &R c-REEEERT
5558 B AP R TR U S AR A, (LR AT SRR £ 5 (3) (00 ) B B BLIAIRE T, Boasfb
5(110),(130) R EER » XA R AEH, Xl - SRABFbS T., AEMFETT
SFRRNE RT3 (4) (111) B Fruz B Tow BIEILTE 0—0.12 2, WERERFRTH
(£3),(1IDEEERS c-RBHTRA% 50.1°, X —H BB B A54.74°, BTl fin,z~0.
B - RS A RERE AN, W fin, MET 0.117, XFMERA 4% RS EE(5) M
Bk EEX, FEXEREE T., = 130°C ERAHEHBEL. HEh, fin==05 &
R LUAET -RERER AR, X, -SRH#E M. T R SRECELHE
M, % T, >140C, fiz—> 08, MEAXREABRINEHERE, XRPHESE
BER&BETEAGRE BEE.

5. SAXSo®

HEPP HF4IH T4 )51 (MD) 53k:#751 (ED) HilBH SAXS ERRAM (A7),
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4 HEPP X (hk) REIEMAK (cos’Pu,z>
RE
0% 1* 2% 3% 4% 5% 6*
(hkl)
(040) ' .0302 .0028 0047 .0018 .0302 .0027 .0029
(110) .2523 .2304 «2433 .2355 .2671 .1771 .1318
(130) .0931 .0531 .0840 .0738 .1024 .0824 +0643
(111) 3439 .3480 .3749 .3833 .4109 .3955 .4033
(001) .7058 .7443 .7284 .7396 .6792 .8031 .8525
%5 HEPP & (WD) BEMEFN fias
w 0% 1% 2% 3% 4% 5% 6*
firnz
(040) —.4547 —.4958 — .4930 — .4973 — .4547 —.4960 —.4957
(110) —.1216 —.1544 -—.1350 —.1468 —.09%4 —.2345 —.3023
(130) —.3604 — 4204 —.3740 ~.3893 —.3464 —.3764 —.4036
(111) .0158 .0220 .0624 .0750 .1164 .0933 .1050
(001) .5587 .6165 5926 .6094 .5188 .7045 .7788
g ~
7
5E
6 ,
4 ;
5L :
3+ I,
~ 4
2k i
3
1+ .
2k
0
0.0° 0.2 0.4 0.6° 0.8 1.0° L¥ 1.4 1+
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oL 1 1 1 vy ¢ 1 13
° 0.5° Lo L5°

7 HEPP %%y MD 5 ED ity SAXS
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B8 HEPP0*—6* 4 MD #y SAXS

X—ZRRMDETHNIERR, E£ERES FiTitP.
SAXS GLE 8, ZRigH: (1) HEPP KA dr JLPHE T .. RO MG 4k 3800, 3 imag
MEEEAI 40 A ,XFBMES 1, WEMAR(E 95% 6 ). Blin, e T..=130C,%
2,, > 10min, d, BEARTEBE 2.4 T2 T, XA T.. X d EEMKTF 2.5, (2) FRER 4,
# T,,<110C M T,, >120C #F{,JLAKRZE, HE T,, M 110° F] 120°C, FEHF—E
AW, I 100 A% > 1304, REFRHEENMNTBRAEENETBIASR, FEM
e r REERNE MR N HER P QIR EEE 4, W T,, N2
REEATmpyasb(& 9), Xl HEPP #ENEENABSE TERRGNMA; K

BFFITRANESE HEPP R
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6 HEPP jj SAXS BEHWEK

W
0* 1* 2% 3* 4* 5* 6*
dysdsd,

dyp(nm) 14.34 14.72 15.94 16.33 17.05 17.96 18.58
d(am) 10.87 104.2 10.39 13.64 13.16 13.04 13.54
d,(nm) 3.47 43.0 5.55 2.69 3.89 4,92 5.04
HW,;/HW, 1.54 1.02 1.46 1.18 1.00 1 0.76 0.53
P;/P, 0.19 0.26 0.36 0.48 1.00 0.57 0.90

ZoHE Ton M 110° 3] 120°C, 4, IRRBNERE A& B BB X R (4) M
SAXS fiatigREs P S5iEsE HW, WAk 6 5 10), BAEmmAENF RERE 17 HE
Fl@Esr, 2R BHRERF. Bk, T, = 150CH, ERBAHSAZREF ;T
T,, = 130°C K, BRES RS, HERE,TEE T., = 140°C &, BHIEEH T,
XU IZERNPOBERE £ T . B, HEPP B TERWE T.. BT ET

NEXRTEBE; ) M 4,=13164A 5

o (MIN) o
o wm e w w Lo — 6654 (4* SREEHB0) 41, 5K B
gj_' T T Bt R - ERRIRMTRE, B #,=2,
SRR ) - T XFBL M S BRI ELEEE— 5

o———O———O— =
<~ °

BT FE, ERREX T AR R SR A AL Bl 12

/ [ ESSEZ S
o —.
d /,
7 i / '
4, /'
d P —n— —f
< 100
d,
L
rad AN //'——-'
- - ‘ \ e
» N
4
oLA 1 i 1 | 1 !
o o o o o o o 0 — -
26° 100° 110° 120° 130° 140° 150 b5 1007 1107 1207 130° 1407 150
Ten(C) e
B9 HEPP M drid.d, & d: 5 T:n ‘B 10- HEPP #y SAXS i P; 5
Botaa OEfCHE HW;BE Tas 4

B, Foie G B R OB S i A W S T T R SR ‘—ift
2, = 30min B, KERELEHE T.. = 140°C,

g F X W
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~ STUDIES ON THE CRYSTALLINITY, ORIENTATION AND
- SUPER-STRUCTURE OF HEPP BY FRS-XRSA
AND SAXS

1. The Effect of Annealing Temperature

HU Jiacong, HU Qiyi and GU Yan
(Department of Materials Science, Fudan University, Shenghai 200433)

ABSTRACT

The present work is to investigate the effect of annealing temperature T,, on microst-
ructure and superstructure of HEPP fibers by FRS-XRSA and SAXS. The results show that:
FRS-XRSA is a2 new reasonable method for studying the preferred orientation polymers, It
was found that as T,, increases, the melting-crystallization-remelting-processes approach a
dynamic equilibrium and the twisted lamellae, which is different from previous literatures,
works, extends gradually; long periodicity increases linearly and the lamellae thickness in-
creases suddenly from T.n=110 to 120°C  The superatructure of lamellae consists of two-layer
crystallites. Ton effects on the microstruciure and superstructure of HEPP fibers. are greater
than z.. effects.

Key words FRS-XRSA, SAXS, HEPP, Crystallinity, Orientation, Superstructure, T,





