EUTFHLOZEIZELZESFEED
2 R /INE X REELE D EE SR
(BRI ART) OBEXS- A=

[®E] BEmL-anFEES
FD 2 RT/E X REEL/NE —
UL REBIASEEFHELET s
% C & (FAARIRERRIT R D < BRAT g;;d
TR EMBCRABNTIS . A
A BTLLBROV RS X @I§;>
52330 TIEGEL, F#iE g:>R
HEICESCRALHEHY. ,
RADBETO T 7 A ILEEY i 1- it Fig.2: Definitiorlls of the variables
THILOER EDEERMF L% \'Zlgl’lijbles Dg;m;gg]nesllaeofin :Eg ingthe Monte Carlo simulation of
BHAWTYIalb—bkL, #2/8% Monte Carlo  simulaton  2-dimensional SAXS pattern of

=
o
9
z
o
X,
@

BT EILT 7 AOEE 2-dimensional SAXS pattern. uniaxially-oriented polymer sample.
2IPHEEESh TS, EAIF.

TATBEERELL-EVTAILBEICEY ., BBIShiz2X 70 ®
TRENF =D T ASHERBEZROAIH LI aL—

DaAVEERAHE LBl ZDRE L ELITEEORERICON MO ) &
THET .

[Y2alL—Yar] (RE) HLEIKESOERMBFHRICHSZ L
DIAFZFEREL. FATAEDRFRDIEZ 1. HEIDIEF

RDEZ 0 &L=, BoNBEITODVTI—) IEBZETL )
HEREZEE Lz, ZEEROCERZHIEMRD ESROELME o)
HAHDERL 2 T FHIZERD S * 5 % 250~350 EEE @O

L= (Fig 1), —BREEEEREI DO CRABRTS ASERL. I
fBAE Y DEEETFHIC & Y MEREEHE L= Fig.2), £vF Fig.3: Posiions of Observed
AILDRICBNTELSE D85 A—4 (%, 3RFTRARKIC SAXS patterns  in the
SVNTIHLE (x) £ 5 ASOEALE (@ ) THY (Fig. 1), —  successive  biaxially-stretched
HMEREEIC O VT LEBESEEREL, ABER AR Ea g OWdensiypolyethylene
GBI T DEEE I ERTDIASIZONTHBEE L, SASHREEM TSt
(Fig.2)e ChoDHEESTA—FLEELTFALO- A FORY REOEHRE LT, EHD SAXS
NE— e TEBEIERTHES120 32— a v Effol, R EHEO—BOREED
T 27 HE L EAOREZD 2 RMEEHEERT & LTIRA L. O—H LEHE/MEIZHR
DEBTD-DICEBENTA—LEBALEYI2L—Fy F7o— Y U F &L 2BEILE

Quantitative Analysis of 2-Dimensional Small-angle X-ray Scattering Patterns of Polymer
Solids by Monte Carlo Simulation Method

Daisuke Tahara and Kohji Tashiro (Graduate School of Engineering, Toyota Technological
Institute, Nagoya 468-8511, Japan) Tel: +81-52-809-1792, Fax: +81-52-809-1793, E-mail:
tahara@toyota-ti.ac.jp

Key Word: Monte Carlo simulation / small-angle X-ray scattering / oriented polymer / polymer
crystal / stacked lamellar structure /sequential biaxial drawing

Abstract: There have been reported many papers which tried to extract the suitable stacked
lamellar structure in an oriented polymer solid sample from the observed 2-dimensional
small-angle X-ray scattering (SAXS) pattern. However, the results are not necessarily
satisfactory. In the present paper we have built up a new method using a Monte Carlo technique,
by which the most plausible structure model can be extracted so that the calculated SAXS
pattern can reproduce the observed one as reasonably as possible. The SAXS pattern changes
in the stretching process of polyethylene were simulated successfully.
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Fig. 4: Observed and calculated SAXS patterns and the corresponding models for
biaxially-oriented LDPE sample: ® along center axis and edge of the sample.
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Fig.5: Pair distribution function of
lamellae g (r ) calculated for the models

shown in Fig. 4.
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Fig.6: Distribution of lamellar orientations
@ calculated for the models shown in Fig.4.
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Fig.7 (a) Observed SAXS pattern of
polyethylene fiber. (b) Simulated SAXS pattern.
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