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BREEMFARL -+ FLRREG-FHLEY, BAFATZHSRLH
H, 2B RARL S EARAEALIIF, 3T AXARBE,AMNTE
T L-kM-H R AR R BARTELMYH R, KALFA A FRS-XRSA 5
SAXS #F LR K &4 HEPP 45 @& 54469k, FRS-XRSA £ 4%
HHABHRBROR S hED SR RR G -FEEoH, £RBd, 3T,
B 130°C, W kAR T 4 M8 ¢,, B KT 40min, 5ATALAEREZ &2, HEPP
HapPoh GARMESG, AR QI NERGY, YEREEE W, l2gd A
g P&, A SAXS FEMGKAMAER WAXD RS A 5 M4 45
h, Haa 2 WA E KRR,

%455 FRS-XRSA., SAXS, HEPP, %55 BABEH. 1.,

Ak +EE,FREEENEEWFI M, PE®, i-PPY, Poly-3methylbutene™,
Poly-4-methylpentene', Poly-oxymethylene K 3t 58 #™, Polypivalactone™, Poly-
isobutylether™, Polyamide }2 Nylon-6,6", Nylon-6, Polyethylenesulphite, Acetal 3k
Wk Celcon™ ZE)REAFIERREH . KBED(Flan; PS®, PCUI, HIPSUIZ)ERHLK
BeHI R EE A R, ETIRAEFER: (1) Hooke MMRESTHE, SEEEHME
3,45 200kg » mm™% (2) T, UUTFESEMH, L 50—-100%, U RHERMERE, OER
£ 90% 5 (3)REM X, RIEIE HEERBOYAE; (4)E & ERBERA ; G)MERRE
BHELUAZE, NTERNEHEERSMNMEREEENR, A8 B X-Ray*,
EMP161, NMRW#, IR S5 BT TRIEANP R, EAR PINAHEXLRE D
h, A EEETHEBY. TN EERRIONF B2, FABRF&ENEHE
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340, U R A R EROME SRk BEERELIER™, Al A EEHERED
B EM Bt stei, BRI B P &ROBE, Hit, R ET THWRE: ra&FA
RELAEHERAYHEN AER BRAEEEGIERNEERT 42 FROMERS
BEMRT 4 FERERANDNESERESFAERH? £4%.

AT ERNERN WAXS 5 SAXS HFstiA45Ry i-PP 44 , 2 RHEIB KK FI(E
1 ) 5RAERXRECE I o) RERYE i-PP IR DNERE., A SBERD
a4k, #HMHFE HEPP ERARMNEIE T XESHSERNELRXRRCEE H1EHS).

Lit#

i-PP2600 £k}, M, = 2.5+ 10°, SHE 95%, MI 9—1lg/min (bR ILA LR
ATL,RAMBATIT). BEHRE 195°C, hifhtk 0.2-10%, ERAM(~11.5°C), RH. 70%,
E%(*%#Taﬂ: 130°C ﬁ%ﬂi&kxlﬁlﬂﬁlﬁﬂa t,, = 0,5,10,20,30, 40, 50, 60min, HE
RAE 1%, 2%, 3%, 4%, 5%, 6%, 7*, 8*, BAIAREAAEHRKELY HEPP,

0*iXHG By TI894 HEPP A4S ZIA0MKEE (<100mesh),

IR PR i-pp Brkl7E 210°+10°C #4%h 3min, B A 130°+0.2°C H ¥ 2hrs %
BE5 & VRN HBURER KRR,

2. FRS-XRSA @

AT iR a4 X- SRk hEEN RE, Ellmﬁ&k%th (PM) BiriRk BEv DI B Y
WA, RIS fr fA sz h (AASF) JERMEE WL SEAFEE (kD) BEHR
SR ETR, AXMHAEZRBN2 B 5SS E X-HER8HE RS (FRS-XRSA) 3k
Bt9t HEPP 4 S E5E A,

Rigaku D/max-RB A7 X-HEFHILEXEABRBENS FS-3 RIS REE, B
AT FRS-XRSA MIUE. AHRBOHSEENST EET. BHBENEER FRS-XRSA
HOTISE , 5 AL A TG & = 0—90°, A¢p; =5° B 10°, WE—IXE ¢ BT 20 B XRS
HREMmiE, 26 = 10—30°,

BikE: (PM) B9 XRS R HBEIT.

3. SAXS M

Rigaku D/max-RB A% 2203E1 BN X- SRS AN AT SAXS BWE. R
BB ARORES T4 T, 20 EXY 0.15—1.5°,

4. WL TR

%t FRS-XRSA JUErhsE—EEN ¢ BN R, AMHLOEE (CPR) BHITHIE
WE, MNYEERTEEEE BRRET SARRE REERA= AR,

R 5

LE&E
ETL2BH= W X-HRBETFEFEE (FRS-XRSCP), B H B i 45 4240 45 &2 B R 4%
TrIG R ES
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DV I (kI ;) - sin g,

Xith = b $100% W
> L(am + ZhRI, ¢) = sin &;
$i=0"
Kol X: R X-gHRENBHLERE, UK
LSRR8 = [ 1,020, 8d(20) @
I Cam + Shkl, ) = | 1,020,6:)d(26) (3)

1.2 CPR REMLEREBEHBERE, I, ARBHEE, WENG AN .

ERRTH | 5E 14 RITTUBRBRE Y, ERMBA HEPP 1*—8*ARH1S
fJ FRS-XRSA jy“X-5H 4R &R " th (& 2-2), (110),(040)(130),(111), (041), (131) %
2 SETH FORT 5 R EEAR N UE L 5 SR N B I AOB K R 9% BRI RARE (A 2-b),
M5FUEA HEPP S 4:a0ky kA 0% ALL, BRI AR, A 0* HAER(040) B /I £T

a0 prs.XRsA
- , T (040> 041>
$.=0 ey 3
Lo~ ]
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' 20°
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3 b) .
Annealing
40°
I i I
AN
70°
A__ .
I
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F S O O T O L 1
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20 _
10° 15° 20° 25°
26
B 1 FRS-XRSA h ¢; = 0°—90° #J XRD B2 i-PPRXEERY XRD
20 95 A (HEPP £74%) (a) FRS-XRSA Wy“X-§148ARRE” (HEPP);

(b) BXR#N XRD A
(c) HEPP ¥yjkiRbt (<100mesh) §9 XRD &,
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3% 1 FRS-XRSA 748 HEPP {y% s

1*

2%

3*

4% 5% 6* 7% §*

X2(%) 80.4

73.9

81.7

77.1 84.3 78.8 79.6 80.2

SHERIR(E 2-c), ERZRBH: 25 1, FRS-XRSA B—RMEEM G, EAHNER
B DL THBUARAERNE R, SR AR RHE LG 2, TR kE D, FriEf  mik”
LhR EBREL, ENER A RBERRFAREHEBA, BT R GR T FHERFEEN R
E LBl XRD B, (040) BERIAT H4FAIEE, M (003) REMATE MK T (B
3). LR H SRR, W R MR AAR R, PM IR %, R AEH; K2, FRS-
XRSA ERERIER, BENR,FHRTUEREN. ik, RAIA FRS-XRSA R#

T fLEA HEPP AyZE & SHLUA.

Bl 4 RH TR KRS H 2, X HEPP 4B ERIRN. ZREH, BE 7., M 0—60min

a)
FRS-XRSA
I
€003)
1 1 L
b)
PM(< 100 mesh)
I
S 1

10° 20° 30° 40°
26

&3 HEPP §§ XRD &

() FRS-XRSA H“X-3{ A 5E";
(b) BEKARE (<100mesh) XRD &,

2 BEaH-— A AEE (AASF) 58 (PF)
FRS-XRSA JBHZSA CPR SRR, sl HMA TG 2 KB

AASF

B3N, HEPP RATAR-48-F B~
HEBRNWEBETRENERIE., FTERX
BET,, REE 130Cc S, ERIBRIER,
W HE 2., = 40min. B AEHVIB KA, K
AR —HELRR, SRRREE A RRIED
HRREY, BTLl&ERR KN IEEEMNE
REEH, Py W2 B 2 TR AR HE SRV 45 2.
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B4 HEPP % T,, = 130°C K
HRERE .. HEELE

1,(hR1, ;) = LCARLs 80 4

Ic.max(hkl)

Rt 1, & & HArf (hkD) S EAHE ERE— LA HIREL, Lo ma & (BRD & T
L B R AT ST R BT B0 e BORTHTIREE , 1, MIRPIBRMAR N RALLE,
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w2 i-rp ZEH (AR EEEMASREENARXR

(hkD) or axis 3 3 2 x-axis | (110) (040) (130) (1in
z 0° 90° 99.6° 9.6° 17.4° 90° 43.3° 42.2°

5 90° 0° 90° 99° 72.6° 0° 46.7° 78.5°

z 99.6° 9p° 0° 90° 90° 90° 90° 50.1°
x-axis 9.6° 90° 90° oo 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° 99° 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°

-~

B 6 HEPP H4himr&Es

BRI M &(E 8-b g BED™, {Hzp %] HEPP RySLhriR &R, AT AJLFEHD
KRR SR, TIA A RRE, A, A AASF R BEERITING: &
FEEHFIAA R UAE AASF B, duoms 5 buemex BLRAE 90° HiBLE; HE/NEE
ER Puomse= 80—90°, XL s-RMEREETHEHN, MSERIEHIE
%E"J% ®110,max = 0—20° '—:J 80—90° & b130,max = 40° 5 30—9003 Dlléqﬁvm,mx = 40—
70°, XL ER G IRRA], 7 HEPP S4H, FERNKBANEN(E 6), BEITARH
BEME AT A%, — MR “NER A 8RR (E 7o), Z—FME“Hith &8 (& 8-
b). {HfF HEPP fy% BE—MRIE 80% Lf, BRWNERAN SEE, Ul -RHEl
TAHAREMOSENBENRK, FHAE AASF L, duima = 0—20° 5 duoms = 80—
90°pyME XTI B LR BB B LA, M 2:1 B 111, RIE N EEALRE, BFLH/NG
HERTH &XEPNIFRX S, X585 HEPP FENAFWRHAFER, Mxa
BAEWER &R B S EERNAR AR, M EER HORE TS ERE, AR EER
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BE7 HEPP MIZmATHREEE
(a) “HF&+&W T REERYA973)™ (b)) “GEFE"EB979)U;  (c) “IEAFE7EE1977)8%;
(9 “Byol e 5RaF BTEB(1976)™; (&) “BURE N B+ MA BB (1981)B,
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A-type

E8 FEREEN AR-HRE, BE-Msim

Beik R &k £ BT , LT ZE AR IR N, Y B R R, B, RITLME HEPP th
RN R AR R AERK T N b-RHMEER AR, R T2 dB D™= AmByh
%%ﬁi?ﬁﬁﬁﬁ%&¥ﬁ5@§ﬁ%%ﬂ@ﬁ/ﬁﬁ FE c-SEhE B, B2y &6 i i
R,
M FRS-XRSA RZE HIKE (040), (110), (130), (111) HEE B AEARE(E 9).

FRS-XRSA R{IEBRTIERSE (kkl) BHEZAIEH S HEEATL, TWHEM— & FRS-
XRSA WHIERFDIBEI—EH (k) EEAOBRARE, XFSEERESNREE R
R EHE,ENEHE,FEIARENLS. REEERNE, FRS-XRSA REEFHER
b7,

. BmBF Fi:

M FRS-XRSA BRIME RV URSGHITEST LA dorrz T KX

)
(costdugr.zd ¢-Zu:' 1.(kkE, ) « cos’; » sin &
COS ¢bk"z = BiZ

o ©))
>3 L(kkl ;) « sin &
i=0"

A ZERAERHGE. HTE 20 = 10—30° FEEE,&F (00) BEAETL, G A
TREETEREG &%

{cos’por,z) = 1 — 1.009{cos?epyyg,z) — 0.901{cos®pys,z) (6)
FE,#¥ Hermans FEITEE (k&) EEOERETFR
fapz = -21—(3<Cosz¢bu.z> -1 (7

REEREBNERLE 3, BR=ABLE 10, M fiuz~ —0.5 T[H,-SHRE TS
%3 FRS-XRSA #I{§ HEPP 4 (b)) SEMBHET

BE
1% 2% 3% 4% 5% 6* 7% g%
fiar.z .
(110) —.263 | —.233 | —.287 | —.344 | —.215 | —.202 | —.308 | —.293
(040) —.488 | —.490 | —.490 | —.480 | —.488 | —.487 | —.486 | —.489
(130) — 413 — 442 — .433 — .420 —.397 —.392 —.407 — 412
(111) .013 .050 079 .116 .096 120 .118 .126
(oo1) 728 698 157 .819 676 .759 777 .763
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040) '(110); a1y

BBBDDBEE

O EE0S
SSHRISRIR

B9 HEPP £14:(040),(110),(130), (M) R IR A

FH,BTH B2BNERAASEHER, FFRIHIERY floz =0.676—0.819, Bk
B c-RERIT TASRMN L TEEN. '

MR F R 2,, B RFTLLEH (B 1), foon,z 5 Flioz 56 2., BIME A AH KR
@ BATAN, X Re Rt T A B 2., MR G R ERY., HXHREEE,
MR ERERASRG, FROHERERT —&E 12), RRGH\ETRT —1T4&
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B 11 HEPP B fi41,2~%aa %

?\E (Tau = 13000)
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\
(11

(110)

—
(003)

I R | I
30° 60° 90°  120°
¢

bty oqf
150°  180°

<

B13 SEEEMASNEEPRNA

., BEREHNE,Y 1, < 40min K, HEPP RNERBRMAIMIEZ .Y 7, = 40min
B FEBRHETFAETRE. XE5ERENEPHEABEER 1., AN/NT 40min, 5
b 5 0 B B hr (R B X O 45 H 1] BER A R T 4R

4. B E

M FRS-XRSA HyZER, R Scherrer SRR UBB A A ¢ M 0° ] 180° 7 [§]
ERERSH(E13), GRIBE, Luw= 10.50m > Loy = 6.65nm (% 4), FiLlE&K

%4 FRS-XRSA QU3 HEPP (4 B THIGR B

B

1* 2% 3% 4 5% 6* 7% 8*

Ly

(om)
(040) 10.5 10.4 10.0 10.5 10.5 10.7 10.2 10.3
(110) 8.36 9.28 9.01 9.44 9.14 9,11 9.26 9.32
(130) 7.25 7.76 7.50 8.48 9.00 8.82 8.47 8.74
(111) 6.77 5.86 5.44 5,94 5.64 6.50 5.98 5.24
(003) — — -—- —- 6.65 — - —




22 ® Oy F oz 1991 4¢

Lx (nm)

0° 0.2 0.4° 0.6 0.8 1.0° 1.2 14

tan (min)
20
H 14 REEEFBEER 7., 8934k 15 HEPP &% ED 5 MDA SAXS
MERETHELE (1)0405 (2)110(3)130;5 (4)111, (RBFR N 1)

REEERF, HE 1. WENNTE5-MNEMEXRNEE T MW Lu, BEIRFELAR
BN TFEARERBRES A, W Ly ZE #.. > Smin. BIHETREE, L 7E 1.
30min. BTRENTFESENRMARNEEHT W, 0 L, WERREL, XTESE
ﬁ&ﬂﬂﬁﬂﬁﬁm%u&fﬂ%}#mﬁﬁwﬁﬁﬁﬁ%, EREABTRAREN .. LI N
AF 40min. (| 14),

5. SAXS

SAXS W BRRTE S5 5/ 15-16, 7F HEPP 1, ¥R (ED) H 3 Guinier
B, B F 45 M (MD) Ik B, X—SRSMATERRES, XA
RBEETAEM, HERBEOHES, BE .. EK, KEH 4, M 150m ifﬁjm?ﬂ 17nm,
% 1, > 30min. 5, d, EBETFREE(E 7). XFEESEOBARE. AEERNEHES
ERETEBRAR L, M L5 XIgTU
HERENEE 4,

d,=d, ~ X% (®)

xf 5* iREE, d. = 14.4nm, [0 Lees #EW 24
6.55nm, X—&REBWRET, . AKT Lus
Zf%, XFReEER BREH BRI

ik o T O
O

} i5 L 1 1 i !
0° 0.2 0.4° 0.6° 0.8 1.0° 1. 1.4 0 10 20 30 40 50 60
24 i

¢, (min)

16 HEPP 44 1*—8* iRy MD 13 SAXS B 17 HEPP S4509 d, b 7.. HIAE/L
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%5 M SAXS 5 FRS-XRSA H48 HEPP gl 54

B P(o)** d, (nm) X2 (%) d. (am) Ly (am)
1* .584 15.13 80.4 12.1 —
2% .534 16.54 73.9 12.2 -—
3% .523 16.89 81.7 13.8 -—
4% .520 16.99 77.1 13.1 ——
5% .517 17.09 84.3 14.4 6.55
6* 517 17.09 78.8 13.5 ——
7% .517 ' 17.09 79.6 13.6 -—
8+ 517 17.09 80.2 13.7 —

** P % SAXS hiSfhieRAr,

P

_ vd 777, 4 27 7 7777 7
d" 1) TR A7 Al TR TR S A T T N I AT
"I‘d A I mnﬂe\au;;mnn IR TR TN A [T T
i 1T i mmﬁﬁmn ] i T
_Loos__ I TR (T T R D T [
Lo.w-—-

A 18 HEPP #&hNESENFRENBLH

B BENBERE 18 iR, X TE—RERE T — P 5.

Bz, FRS-XRSA Eih{54i45 PM 5 AASF ERIYMAT W52 (b BUA 9 HEPP

HEEESRE;E T.,=130C, ZERERENERE WAESB5EHE, . BHKAXT 40
min.; 7 HEPP th,FAEENERMNA & R TEAHMALN S, X5MANEEI R
HE, 8RR RAH - ERRHEMKRE.
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STUDIES ON THE CRYSTALLINITY, ORIENTATION AND
SUPER-STRUCTURE OF HEPP BY FRS-XRSA
AND SAXS

1. The Effect of Annealing Time
HU Jiacong, HUANG Wei and WANG Xianggan

(Department of Maierials Science, Fudan University, Shanghai 200433)

ABSTRACT

The present work is to investigate the influences of annealing condition on the micro-
structure and superatructure of HEPP by WAXD and SAXS. The crystallinity and orienta-
tion of HEPP were studied by FRS-XRSA suggested by author. The results show that the
optimum annealing time to obtain the stable structure is Zu»a=40 min. at T..=130°C. Different
from previous works, it was found that the lamellae is not extended but twisted or double-orien-
ted. When the annealing time increases, the twisted lamellae extend gradually. From long-
spacings obtained from SAXS and crystallinity, crystallite size was obtained from WAZXD, it
was found that the lamellae consists of two-layer crystallites.
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