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Figure 2. Two-dimensional SAXS pattern of the latex
film at 1836 sec after coating, obtained with the setup
shown in Figure 1.
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(A)

Figure 1. The cholesterol mole fraction dependence of SAXD profiles in the DPPC/cholesterol binary bilayer system at (A) 10 °C and (B)
64 °C. The scattering vector Sis defined as S = 2sin6/1 (26 is the scattering angle).
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Figure 2. The cholesterol mole fraction dependence of WAXD profiles in the DPPC/cholesterol binary bilayer system at (A) 10 °C and
(B)64°C.
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Figure 2. GI-WAXD of (a) thinner (ca. 10

S5, EfRBESEMBIZE LY, S 75 nm) and (b) thicker annealed films (ca. 50
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Figure 3. SEM profiles of (a) double and

2&@?% % %ﬁi‘a— HIZHTZY N /Aﬁ/ﬂj‘ EN (b) triple helical nanofibers.
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[ 2% 3]
1) A. Celebioglu and T. Uyar, Chem. Commun., 46, 6903 (2010).

2) A. Celebioglu and T. Uyar, Nanoscale, 4, 621 (2012).

3) J. L. Manasco, C. D. Saquing, C. Tang and S. A. Khan, RSC Advances, 2, 3778 (2012).

4) Polymer Thin Films (Series in Soft Condensed Matter), K. C. Ophelica, and Russell, T. P.
(Eds.), World Scientific Publishing, 163-193 (2009).
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diffraction profile after mixing
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[ &% 3R]
1) T. Sugimoto, and A. Muramatsu, J. Colloid Interface Sci., 184, 626 (1996).
2) T. Sugimoto, Y. Wang, H. Itoh, and A. Muramatsu, Colloids and Surf, 134, 265 (1998).
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1) G. Beaucage, J. Appl. Crystallogr,28,717(1995).
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Figure 2. The WAXD pictures for (a) the topmost outer surface, (b) the inner region (3 pm from the topmost

outer surface) and (c) the center of the CaCO; coated poly(vinyl alcohol) fiber.

[ 3R]

1) ABERD, @O FFER) =M 7+ —7 5 RRAZ—FEK (2015).
2) InERE s, fbar & T2, 60, 516 (2007).

3) F. Zhu et al., Chem. Asian J., 8, 3002 (2013).
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Figure 1. TEM images of PS composites containing 10vol% of CB prepared for different dispersion media:

(a) chloroform, (b) THF, (c) toluene. A scale bar in each image is corresponding to 2 pm.
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Figure 2. USAXS profiles for PS composites with
different cast solvent. Each profile is vertically
shifted for clarity. The solid lines are the fitting

results using the unified equation of Beaucage.

[ 27 3Cik)
1) G. Beaucage, J. Appl. Crystallogr., 28, 717 (1995).
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A A~ AFRE D EERREZR AR U LB (PLA)IZZ D —D>TH % 23, B ié:l,
THaw, F7240E BRI EERNENE WS TZRBENRD D, 26 DORE
fRIRT DT, FKRMEEZFORY v — %7V/k¢5ﬁﬁﬂ@k&éh
T&TW5b, PLA#MAGIC, RUYTFLoH 7 v x— MPBSHEEZ T LV T 5
Zl k., MEERYE V2595 2 LN TE . PLA OB L IEE A R
DEVIMEND D D,

— . R Th D PBS O T A T#HEERK S, ®hoYik EEE
REHETHHN., PBS Ot bIZx 25 PLA O RITHEIZ 2> T, &
ml, NSO EEHALMNITH7-0IT, PLA/PBS 7L v RAR Y v — DK i
BAZ DWW T/ X #RIEL(SAXS)D in situ BlZ2 %217V, PLA B3 LT PBS D T A
FIHEERR~D T L RVREEBE LT,

2. B

REEERENELVHGONTAPFETHER LGy OB, #E
U FLEE(PLA) D Fl S (Tw)lE 145~160 °C, # 7 AR IR E (T)IE 55~60 °C, KV
TFL 7 R — MNPBS)D Ty X 110~120 °C, T lE -35~-30°C TH 5,

PLA/PBS 7 L > REUEHILL F O FIECTHHE L7, PLA/PBS iEI_L v F &4
LE#(0/10, 7/3. 10/0 : wt/wt) T, 7 17 B RV LA S 10 %Rz il Li-,
ZOBEEKE T 7n v — MR FL, 60°C DFR Y N7 L— h ETHEE %A
RIS, R L7 4 V2% SUS BRIZERA . £ 200 °C £ THEA L T/l L
Tet%, MERERTRAH L, ?Hu;ﬁzﬁﬁﬁ‘/%v& L7 (0.3 mm/E),

TN E ) T A RECR A B 22 S L, 20 °C 2B 120 °C O#EFH TN

B REFRE AT WO OmKE b 21T 5 72, SAXS/WAXD [F] REHIE 1, V&E 0.1
nm O X #A& M, CCD Mgy (W A F K #2m) ¥ KU Flat panel 1 s (A
50 mm) % AT, SPring-8, BLO3XU, %2 v F Tir-o 7,

3. MREEL

Figure 1 IZHE 707 7 A v & e LBRIZEH T H SAXS 727 7 A )b

%9, PBS B4y 7 4 /L A (PLA/PBS = 0/10) Tl Figure 1(a)D D HIRET 5 |
q =0.8 nm™ fFUTICHELEY — 7 DB S -, THITERKR LT A & ICH Sk
THEZEZ O, PBS [TAM., EERFEBETI A TORENEITTLHZ LN
Honbrole, D% 70 °C IZHIRT 5 &, 7 A T HROHEL Y — 7 58X



AR L, 70 °C BZEH S min IFIX —EORE %~ L7z, [Figure 1(a)@~@]

—J. PLA 4y 7 « v 5 (PLA/PBS =
10/0) ClX Figure 1(c)IZ/RT L 912, q =0.35
nm! ATUTICEELE — 7 BNEBH S NN, T
A T HEE DRSS TSR M BIRE 120 °C I
FIEL T2 D 20 min 1 Edo 72,

WIZ. PLA/PBS 7 L v K 7 4 )b A
(PLA/PBS = 7/3)F® PBS 7 X 7 & % 7. C
% & | Figure 1(b)DFRIZ PBS HLEk 5y 7 1 /L
LEBRY, JZUTHRERTFTTOIT AT
DREFIFEAERLNT, BICHKMBLIR
FE 70 °CIZEIE#E# D 10 min LA ET X T E
MALNRDo T, FDH%, 120 °C IZH-R
952 L2k Y [Figure 1(b)@]. HEMIZ
PLA & PBS DT A THENEHK I N TWND
T EMNBIREINT,

DX O T LV RElc kv, PLA/PBS
DfE b BN AICEEL 52 TWD 2
ENyND, PLAIRY 7F L oH o o x—
N7 ¥ — MPBSA)D o BIERTH,
PLA ® 7 L FIZ XD PBSA DOfEfhpkE D
M NS S TR Y BBREN Y,

Lo Xz, xOREIZEIT S
PLA/PBS 7' L > N7 4 )L ADZ DY SAXS
MEICLY, FATHEERK~DT L R
DHRDO—EHBRH LN 72T,

[ &% k]

1) E. Hassan, Y. Wei, Y. Muhuo, J. Fiber Bioeng. &
Inform.6:1 85 (2013).

2) T. Yokohara, M. Yamaguchi, Euro.Polym.J. 44,677
(2008).

3) T. Yokohara, K. Okamoto, M. Yamaguchi, J. Appl.
Polym. Sci., 117, 2226 (2010).

4) Y. Wang, J.E. Mano, J. Appl. Polym. Sci., 105, 3204
(2007).
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Figure 1. Temperature programs and SAXS
profiles of quenched PLA/PBS = (a) 0/10, {b)
7/3, (c) 10/0 films during heating process,
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VU a—URMBHIRT D XPCSIEIZ LB XA T I 7 AUIE
ERALERR RS Tk ?
PEEEEZ N R BERA Y - R B
I =

VU a—rRMENE. ERME (BT —T v, NTEE) . EEWINH (i E
vy b, A=A T Y 7 ZAR—=Y M) 72 ROy T S g
B NThNTWD, oD TIE, NDFEMEOR B, EWECEVRE
DmEEzAEKHEL TV a—r< M) 7254 B LORIRO 872 % fE ~
D7 4T —%EHFLEMENMEAESNL TS, YU a—ZMEHEBREL T
K IZTEL OB THEYMENRRE L 7o TW0D, 72& 21X, OEREMET
XL EHMN RN TOMEREZB S -OICHERENRKE W &, OFER
WA CIL BRI ERE B A O 72 DI KR ERE tand W R E WD & 70 ERFFICEHE
T D, HREEHR R < B I RE 2 ) b S A SRR B v M A R A
HUENDDH, ZODIZIE, MEHEBEEWITLTT 4 7 —BXOES Dk
M EERIANAS — VTR ZENMETHD, ZRETY ) a—r%
MEHZB L, BAREBEEC/NAEELE R 2 AV CTHOBE O ZEA . NMR,
oA a—k (NSE) . BIRDLEELYE (DLS) R EEZHNWTH A F I 7 R
MIFE SN TWD, L L, MRFTIETHEED XA T I 7 ARHLICHRD
NTEY, 74 7 —OEBZEZEBIE LITCHRITRIN TR,

FTxlZvVa—vRZMEHROT7 0 7 -0 IRE, 74 7 — RS TFORE
R (RME)., 74 T7—DFAF 27 AR E &~ kMR O 2 17 B
WM BIREHCE L TD Z L2 HMICHRFZED TS, ZOHFTHRIZT 4
T—DXAF I 7 AL, FEHMEREICER LTV EEXLOND, 74T —D
FAF 7 ANEEBEFTRER X HOLFMES L (X-ray Photon Correlation
Spectroscopy: XPCS) # HWkFEt 2D T\ 5,

WEREEDOREHZ LY, 74 T —8HA U a— U BIE I, HE S I HCEL iR B
AR ORITEN L 2N O OBER D NBEINTEY, EENICH A T3
J Ak md A ETHEE s TV, 5FE, BEEOEWEREHEL Z &
ZHBE LT, (fHBE A IKET 2 FZREMERET & (b)dUB R E R O IR E) O K
W 2 20 L 7=,

2. 2R

XPCS # %€ 1% SPring-8, BLO3XU, % 2 /N FIZTHrV, 1.55 A (8keV) DK
EOXBERWE, BB EBICERBELZ 20ymBEOE VR —LTHiak — L v
FXBREAR L, TO FICEKRE L7 S0 um DO B vk — /L THAEREL 2 RE
L7z, BB S OBGEL X # % 345 cm FHtIZEEE L 7= XPCS @ CCD B X #¢ %
HEEIck v lE Lz, YU a—rR@EmN TICT7 V5% 10 wt%lid Lz ikk
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3 HER L% S BT T
(a) MGG o RS & S 09l "
AIEHIE D RFE S DAL I IS D X IR g 08— oo e

HHORBEZ RS2 ERABIZ, 1 JEHRBAT  Z 07| m 2054 o, |

DHE~DORKE I ZE +5 28T, #AB~0  ~ 06 Sl sl sl sl st

IR ETRER 2 1/16 & L7z, Figure 112, HCALTRE BB (5]

O P E WA % OIREE 1(0) & MIBEIFR ¢ fpppop  FlEue | Seatering Intensity
SREL ()DL 1()/1(0) D HESTRERIIC {9 Z{bZ 7R, x-ray irradiation time.

WEAEE O EBR (X 2014B) TIX . MIEKR T £ T

o 3 BB O M AR BT, A D % e
BB 2015A) Tk, IOAQ)XBETR, —E  £1.020

Oz R LT, AREQHEDT — X 2 L “=l0I5|

FE X AR REHT B & 1T I 2 — K L o

LTI ENTE, FA-—VORBNRB SN Yool o1t g
Z LR ST Normaliced time[s]

(b) ?ﬁ‘ﬂ%@“% H#T)E’E #if) D ,ﬁg&vﬂz*ﬁgﬂ‘ Figure 2. Calculation time

dependability of time correlation

(a) CHENL L 7 BUEL IR E O A 28Rk S AL 72 5 function of silicone resin.
ECHERBEORHAE LT, KBt Z&E L
BROIRE) DB DML O 7= Wi 43 FNHIE O i
YT —H LR T — X 2 HWETE L, HE
BRI — 2T 20 & MDD 7=, Figure 2 [ZHE R D
AE R EECOREICK T HMHBEREEKEZ =T,
FH5IE g=0.027 nm™ DR A — LI TIT o T2,
HERTH T — Z 2 L7 g il s — Normalized time[s]
AT AL VEMFREAEWN ERxbho T, Figure 3. Calculation time
AR B CREHCIRB A B D - -l Lz ooty of time correlation
b, £Z T, A— M7 I —%27FH LA
BIR BRI+ 72 Re ) (2 FFfH) il L7 RICRBRICER 21T o 72, BB %E
Figure 3 IZ/” 7§, HIERTEIT — 2 OGO 2B L B YHT — 2065
B FABIBIE A BAFIC 8 L, BRERICEZDIRBOZEZ RIS Z
EMMTET,

FFE@O)DOBHBFHI LY . BFHEEOEWHIE FIELELT LN TE L, 4
B, L LT-KMETY Y a—URMEHEBE KO~ O ERITK L XPCS % i
MLTW FPETH D,

[ &7 3Cik]
1) Y. Shinohara, R. Imai, H. Kishimoto, N. Yagi, and Y. Amemiya, J. Synchrotron
Rad., 17, 737 (2010).
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RN 7a v L OB AMRENS R L EENZ B B aEt
TR TR BRI - soRm - B - TR - e R

1. 5

RY T a e L (PPYEDRE MRS T, HESOEAMZIMZ Tk 5 &, R
BT L PT O 1212 T A T FINSTR D [ TR LT DR s & AT
RT D 2 ENMBNTWD DD, L L, ZOREEERGEIRIC OV IR R 53 %
W, —filE LT, URRETERIC IS D @R DRI 2T Hivd, Hsiao ©H
TR T RN EICEE L TV R T 5 2 & 23 LC05 28 Y, Kimata O 138
B0 T ERRGT DI72 BT 5y -8l sy b RIFREE OJREE Co AT ET 5 2 L 23
LTS Y, 20X RBRDERMESNEERO—2 L LT, HAN - BVEREOE
WNZ L DENBZ N5, OIS e EONMT. 7 v AOFBZEFT 5 Z L1X
FH FIERICEE Ch D, ARITTIIINT 7 2 20 F T4 I IR O IR 52
IZOWTHEH L, BAMHEINIETORA OOV TRET E1T o 7o,

2. KB

PP O AUTHIINGE OFEhis i IR A/ ME /TR X HGEL(SAXS/WAXS) CBIZE T 572
DIZ, FAWNELA 7 — Linkam CSS-450 % HV 7=, 200 °C T 10 73ff]7 =—/L L7-%4,
30 °C/min C 149 °C £ THHE L, 190 s OB AW UL A% 6 BREIEIIN L=, B AR L AF]
&, 149 °C TOREELAFIERE%Z BLO3XU (2T SAXS/WAXS HE/yE|[RIFHAIEIZ & - TH
HNZT D Z & xR, MEERZIET 7 > bR G NS CCD &2 vz, H
VAT E RSy 28 J1 &k 240 JTD PP DT L2 K& U= (Table 1),

Table 1. Recipes of samples.

A B C
Low Mw PP [wt%] 100 90 90
High Mw PP [wt%] 0 10 10
Remarks solution blending mixing by twin screw extruder
after solution blending

3. hER & BE
FPIIEAMNY T UCHINEN TN D Z & Z R 572012, B fFERS 7 L



R OB % e L 7=, Figure 1 (24 AW SV AFIN 30 437% D —IRIE SAXS /3% — 2 %R,
BT REESE T L R L TR WESICITR s BIRIE & A EBR BN o T, — 7.

VT THINEN TN Z & R LT,

WA, IR OB OW TG LT, 7 A 7 REME— 7 M@ OBELIRE % Figure 2
W27y b LTz, AW 15 0tk & TR 5 & Bd U (C)D i HNEMI7: LB)IZ
T MD izl L7 T A T OBELFREE D v MBI 72 > 7, B AWETINRT ORI X
v Bl s ko 2 0 0 SWEL LTZATREMEDR B 2 B D, MERDTZDIZIRMH Y (C)
Z 2 [ERAIE L7223, 15 U OFRERDN—E Lo T, ABRIORERRN G, FHiEC
MDD D Z & hoTe, A%, RERZH OGN L, FEMEoR B2 5,

B C

Figure 1. Two dimensional SAXS patterns 30 minutes after cessation of shear.
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Figure 2. Scattering intensity from lamellar stacking during the crystallization after cessation of shear.

[5353CHK]
1) H. Murase et al., Macromolecules, 44, 7335 (2011).

2) T. Kanaya et al., Macromolecules, 46, 3031 (2013).
3) A. Nogales et al., Polymer, 42, 5247 (2001).
4) S. Kimata et al., Science, 316, 1014 (2007).
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X B FHESHREFXHAVWETSAFTDOI I IRy NU—Z D
FAFITREEZAL VBB
(R 2 A TS - BURUKS R B 3 I Al R AL 2 R 2 R 2

A !

1. 5

HERBR B2~ D [E BRAY 72 B0 & %2
EEWmBEmED 2, XA YHH .
BHEOBREIZE 2 DEENK
20%bHDHZ LG, HKMRET
b oA ATORBREM,EGE (BREME
BE) &7 U v 7 ERE (ZAaMEEE
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%ﬁ'ﬂﬁg VAN H:%ﬂéﬁk@z ﬁlﬂ U'VCEE L Figure 1. Temporal-spatial hierarchical structure in
B ON TEEFE] OEFTH tire rubber.
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Th b, Figure 1 (IR T K912, B IAWZER LR A 7 — iz B80T
B EE S (P2 EME) 2B L., SREORENEEICER L #
A XL LTORRBEERIL TVD, T APk SN 22 HBEE#E L .
NONELHT ~ 7 aPIEEZ BRI A RBMAED I, & Y= L4

BIBASICBIT A A4/ NR— g v~ L BN
HeEFEZDBND,

Txld, TNETITH/NM X BREELE
R X MBI 4 ek (X-ray Photon
Correlation Spectroscopy: XPCS) % T,
T R ADN LTI AT D IRE 22 ] B
oML ML T& = Y, XPCS ik
TEIFLHPOF I RFOFAF I T A
BT oBH N EGND, — 7. Figure 2 I
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Figure 2. g-dependence of relaxation rate I
obtained by QENS experiments.



M ELTE (Quasi Elastic Neutron Scattering: QENS)Z W= 4ff98ic L. v U hF*«
AT 52 ik, YU AR \mARY ~— (U FRmcmRanzrRY <
—) DA TFTITAEBASIEDLIENARBTHDLZ ENbhoT,

AR TIE, VIV AREUAEZB IRy Y I FREITLEZHNT, U D
Xy NI—=T DHEAF I 7 A 2D\ T XPCS EEHWTHIZEEZ1T > 7=,

2. FEbr

XPCS FZB# 1% SPring—8, BLO3XU, F2 /v FTHEE L=, 2t —1L 2 X
EEDHTZ0DII220 um & 50 yum FBD 2 ON SR 5N FEREH Wi, X BRoOKEIX
1.54 A b L7, WAZRIFNI mE L, XPCS FEERAICIER L7 koo
VeV, BT, VU D RELIRE AL 272V U I FEHE 2 L E (R L XPCS
W E % FHE L7z,

3. MR EER

XPCS & O#EF. o U A H OB k% 2.0 —
B2 AT LT, TAROLY BDIAF IS m15399&m%®ﬁﬁQE
AMBALT D Z ENPI -T2, QENS HIEfE 2- N
BT, YUV ERERLUBELFEEZEZDHZ LT § 5 Silica surface
YURRERY ¥ =05 A F 7 ARG g L1000 0000 T L
HIrmb, VUBERCBYSRERY Y o O o g F
—DF ) VR BT DT AT I 7 AR, B 7 OOOOOO QQ%Z
VU Ry NI EEEN LTI 2 Ao % C
By I RELF I/ ARELDL LTI 8 of medfeatonA Tl
MEREERLSETD I ERbro,  F —TT T
Eo. B X BB LT 2 VAR 2x10
FHELEDLDYETHNITH5Z XD, Rmil Scattering vector g / nm-!

Bk D V) HRELKY ¥ OBAMK T s oo ine
RMAEAERABEAT A ER Do T, KA
TREEZHINO —HE L THWD Z & T, MEREMERE S 7V v I PEBEZHERF L
Mit EEFENE 200 % & Lima vt 7 b Z A Y DBIR] ICkh Lz Y,

ARMIE DO —FITCHFFE O - BEFEENIE T n 7 T Ao TEI S
HDTHD,

[ &% k]
1) H. Kishimoto et al., Rubber Chemistry & Technology, 81, 541-551 (2008).

2) Y. Shinohara et al., Macromolecules, 43, 9480-9487 (2010).
3) Y. Shinohara et al., Journal of Synchrotron Radiation, 17, 737-742 (2010).

4) http://www.spring8.or.jp/ja/news_publications/press_release/2015/151112/
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SAXS/WAXS IZ & 57 = 7 — VIR EAR R FE i D
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2.9 6R

NV/HMTA = 1.0/0.12 (wt/wt) KT A 7 L o Fdh% 110 °C O EJEYE T 30 min N
L7202 IF T —akL . fi) T 110°C T5min DJEMERIE 21T 5 2 & T,
JEE 1 mm OGO SR A G I b G2 % 15 7= (Figure 1), AR 2 /N ic
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AEtOY T Y T BT ALY OBUE 2 157 ORBUE O R HERE (LR
FEIX 175 °C TH D), KIEE T B L= ®ix, K&D MeOH % VW CHf
W 2R E L. MeOH RNED 7 VK5 % MeOH IR AE TR L 72,
SAXS/WAXS I %1% SPring-8, BLO3XU, % 2 /N> FIZTHEE L. MeOH V-
HARRE THIE 21T - 7, .

3AER LB
Figure 2 |2 SEHMIIE G2 D REAV B LTI fE 5 BEL
RAEZE AL A2 =3, B & 1u7- MeOH B iE o HiEL S

Figure 1 Phenolic resin plate.
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1) A. Izumi et al., Soft Matter, 9, 4188 (2013). temperature / °C
2) A. Izumi et al., Polymer, 59, 226 (2015). Figure 3 Change in the fitting parameters with
curing temperature: circles, Z; and triangles, ¢&.
3) A. Izumi et al., submitted. The & wvalues at 110-125 °C could not be

obtained by curve fitting analysis.
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Figure 1. Reaction Time change of the molecular and network size
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Figure 2. Schematic image representing the curing process at 100 and 150 degrees
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1) MARE, HAFHF, BFIE, 2012 45 FSBL kR #® & 4,35-36.
2) M. Shibayama, Kobunshi Ronbunshu, 63, 345-359(2006).
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1) S. Nojima, Y. Fukagawa and H. Ikeda, Macromolecules, 42, 9515 (2009).

Isotharmal crystallization time (2,) / s8¢

-

PEG crystals]

FWHM/ nm™!
[{120) plane of

o
~

Figure 2. Time evolutions of (a) degree of crystallinity for
PEG block, (b) the long period of lamellar microdomains, (c)
PEG layer thickness per long period, (d) PFA-Cg layer
thickness per long period, (¢) FWHM of the diffraction peak
corresponding to the (120) plane for PEG crystals at the
period from t. = 0 to 1800 sec. The red color circle (o) and
blue one (o) indicate the cooling process 1 and 2,
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Figure 3. Schematic Figure 4. Cross-section of the fiber Figure 5. Calculated scattering volume as
diagram of a single PBO and the explanation of the two a function of the opening angle 2® and
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Figure 6 Measured (200) integral
diffraction intensity (hollow circle),
and fitted result based on the two
phase model (solid line).

HM : 0.8 X V(5.0 um, 30° )+ 0.2 X V(5.0 um, random)
AS 0 0.6 XV(6.0 um, 40° ) + 0.4 X V(6.0 um, random)

SHM

[ 2% k]

: V(4.5 um, random)
HM+ : 0.9X V(6.0 um, 30° )+ 0.1 XV (6.0 um, random)

1) T. Kitagawa, K. Kiriyama, Y. Shimizu, Sen’i Gakkaishi, 71, 224-231, (2015).

2) T. Kitagawa, K. Funaki, Polymer, 82, 246-254, (2016).
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Figure 1. WAXD and SAXS patterns of itPB-1
spherulite grown at 103 °C.
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[ 30k ]
1) K. Tashiro et al., Macromolecules, 49, 1392 (2016).

2) J. Hu, K. Tashiro, Polymer, 90, 165 (2016).
3) J. Hu, K. Tashiro, J. Phys. Chem., B, 120, 4689 (2016).
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Table 1 Mechanical and structural properties of carbon fibers.

Young’s Crystallite  Orientation

Manufacturer Diameter Density

Sample modulus thickness parameter l{/mm  @/%
/Precursor /mm /g em™

/GPa /nm 1%

Experimental

PAN30 295 5.6 2.4 84.5 1.73 53.5 82.3
/PAN
Experimental

PAN40 380 5.4 3.7 88.3 1.80 106 89.4
/PAN
Experimental

PAN46 440 5.4 4.3 90.4 1.85 134 90.9
/PAN
CYTEC

P-25 207 10 3.2 84.8 2.00 185 90.3
/Pitch
Amoco

P-120 827 11 25.1 96.9 2.18 160 96.4

/Pitch




Figure 1. 2D-SAXS images of three types of PAN-based carbon fibers (upper) and two types of pitch-based
carbon fibers (lower). Longitudinal direction corresponds to meridian axis of fibers.

ol R & B R
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KE D FEMNT 247 VN (Figure 2). J7ALA J7 10 O FAENE Bops & BEL-N7 L s DD
Tay NrbARA FRES &R A NEEM A B,2 LA T DR 5 K& 7= (Table 1),
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1%%%35%5361%% L Tn< o reciprocal vectors and FWHMs of
[ZS%jC@(] azimuthal 2D-image scanning by

micro-beam SAXS measurements.

1) D. Lozano-Castello, et al., Carbon, 44, 1121, (2006).
2) S. Ran, et al., Polymer, 42, 1601, (2001).
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B4 GmE RIS 2 —2REARETSHZ LT, ZOMOELE
AL Z R HT LTz,

3. MRLEZ

5 50 72(0017)[EHr & (003 BT D [ElHr A T I x4 % B — 7 i@ 7> 5 Hosemann
Plot {2 X > T smectic & D E Z(a)B L OE “FHOELNLIK 7 (b)Z K, (001

BT & — 27 O T m~DhE & ALE D 5 R D72 smectic FHDE X (c)F L OV [
f@(d) & 12 Figure 112737, WAL H smectic FHDOIRE 2355 < 725 0.5 ms LA
DOIEHEMEIZIEV, G5~ BRI, Kawakami & YO 8E L TV 5 1.060-1.065
nm RLEATAFZE DD 1.053 nm K 0 E, ARFEBRSA: T OMHEIREIX 190 °C &
ZTW5 EHEM & 7u, Kawakami & @ 70 °C2R0%EATHFZED 160 °CYV LV & @ =
ES. oy o —IUEIC X s mEREMO T EELEZOND,



FIIE G RO BIIARHABRIZEN, HREENEWVIZERLS T/ n
smectic fHRERK SN DTS, S DI R D F BB S5 smectic fHD &
HiEL %< D, EL< (). (001)E IR S IEVY, 2235(005°) i O & — 7 1F & i
LTEY, ZN%MZ7- Hosemann plot T4 [F CHE AFEND LTV 5,

IO ORERIT. KE R - SERIEMR LIS E0 LN, mEMR LTSS
£V b smectic FHHH D73 TN L VB —IZEFI L TWDH Z & 2R L, Kl %
MAE A B L TR O DM T mmREIC /R 5 Z & (Table 1) & R< &I LT
Wb, TbL, JVEZ D smectic HRTEL72T TIEARLS, KVESTED
smectic FHDNE R S 4L, PO T8 S L0 B EY L THFEIZSHZAET S
72, L EmEOHMEISEONTEEEZI TV,
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Figure 1. Length (a), the second disorder index glI(b), thickness(c) and d-spacing (d) of smectic phase obtained

by the (001°) and (003”) diffractions.

[ &% k]
1) B B, OYEHEBCC, @BEF, KEE ME s HEKEE, @8RG, EEIEA,
AR, fEAESR 2, MRMER 2 TRIEE, 70-2(Kyoto,Japan): 1A9&1A10 2015(Oct. 22).
2) Kawakami, D.; Hsiao, B. S.; Burger, C.; Ran, S.;Avila-Orta, C.; Sics, I.; Kikutani, T.; Jacob, K.
I.;Chu, B., Macromolecules, 38, 91-103 (2005).
3) Sugawara, K.; Ikaga, T.; Kim, K.H.; Ohkoshi, Y.; Okada, K.; Masunaga, H.; Kanaya, T.;
Masuda, M.; Maeda, Y., Polymer, 79, 37-46 (2015).
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A a— FRIIZBIT B PS-b-P2VP D B OSSO EHiEE 2

TRALAE ' - JASRI? « I KPE T - BB TR - £ T K> @ 2 °
AN 2 e repig A - IR E) Y e RARREEEE Y - (UL - A FIE °

1.5 Avra—bETAEELEF. VYR MR AR IR KRS E
FEREME S 0 TR E DO AR 2 E T 2 HEL LTRAS b T D .
DB T HEL L TYH, MEOHKEBEAZHE LS WRELAH DL, Ll
N B, A a— MEIZKXOER U ERIT, FRIICK > THENKE A~ X~
EEDDLTIO, RFTICIEAY —RE#EEICR > TWD, T, EREimo
Rk, WO, RE, BEOARK[IEFEOFREBELRET O E 72 IEFIC
ZWZENRFERTHD, TDOD, A ya— MPICBITA2REHEEEZ Z DY
T 5 Z Lk, BRFEROARL T TEMNICHIEFICEHEICR>TL b5, £2
T. AWFZETIE SPring-8, BLO3XU, # 1 /Ny F 2BV T, Yoy ritEAK
WIEOAE ya— P ORRIBROMHZ B E LT,
2. Eh AP LT REMWRTry 7 aR)~v—THDLARIY AF L bR
J 2 =Lt T (PS-b-P2VP)( M,=40,000-b-40,500, M,/ M,=1.88)% FI\ 7=,
iﬁﬁjﬁvwry%ﬁMVfﬁb U I ERITER 2 A o F a0, e
BRI, WIRIREZRET S22 L1k be—/L L, 100 nm O EREIZ/2 5
oz 2m%{&%¢%btozt/:~kwﬁ%ﬁi 2000 r.p.m DR T
WEHEATo 72, WEIZ 0.1 nm, AFAIL0.14°, AT EITHK 2.0 m TITW, MK
HEREA A=A T T 747 L CCD I AT HHWE, WIEIXELKEM N
45 ms, MFEIX 60 ms TIT- 7=,
3. MEREBLE KU RFLU-b-KY 2
B =/ v U Y (PS-b-P2VP) (M, =
40,000-b-40,500, M,/ M= 1.08){L /L7 @
EHIRRETIZ T A FHEEZ BT 228 1K
JE 100 nm O A B> F ¥ X NI K- THE
’LtEAkiiﬁot%ﬁ%%ﬁTé
Figure 1 (2. (a) ~kJt D GISAXS # & (b)
Zm AFM %ﬁfﬁﬁ%%ﬂ“?o In-plane J5 [¥]
I DOBEL— 7 FREINTN B, & ‘Faguve Ta (@) Two H:i ensionaty, 'su;:ﬂj
DOFIX EANTICB W CERE & ITEBER S C:IgsA]XS]Mﬂmag; anl'i glo)ahA?;h:?Ejaﬁ;e r};f
A E B e EE2 TRk L TWAZ & & PS-b-P2VP film. (¢)(d) The intensity profile
A LTV %, Figure 1@(A)IZ . = IE g outofplane dhection drestion.
GISAXS % % q, = 0.29 nm' OALE T in-plane
FHHEINZ AT A A, qy=0.14 nm' ONLE T out-of-plane ST A T A A L7=4% &K

mﬁ d) — Measurcd pattern 39
= Calculated pattern 7+

=10’
36

= 10
40




TR T 7 ANERT, TNH6DT T 7 A E AT LR, EAE 30 nm, &
HOEIN120nm D> Y X —EEZRL TWDH Z <‘:7b>zo75>o7to ZOREIC
PNV EIT R AIEEEERT HIIE., AV a— ISR D E A RO B
ﬁqﬂﬁﬁf—_fﬁ(fffbé ), Figure 2 12, "R ITHLELG OB 3R 2 773, H1 D 90 ms
TRV T e 22 BUEL 2 Bl 52 éﬂf£ﬁ>o7‘_75>[F1gureZ(a)] 1485 ms (2B W TIX
) VRO BEL RS — U BNFEBL L TV B [Figure 2(b)], Z OELNY — 2 % q,=
0.298 nm' DALEIZF T D in-plane FFIC AT A AL, 1 RT7T 07 7 A )%k fiE
Wil A, P2VP a7 PS linan eI EdBlL, 2
OBV OHEER I K DEELE — 7 H
qy = 0.10 nm™ ITFFICHBL L TV D Z & AR
I, Tk, b= B [18.2
Jem®) 2] xR B4 m oy T OIREFE [PS :
18.6 (J/em®)'?, P2VP : 21.7 (J/em®)"?] 78 K73
DI, WK TIEa 7 - = VSRR ¥
TLHLZENERTHD, TOBRBERERIEL
721890 ms 12 1%, qy=0.15 nm™ OHLELE— 2~
DIIZ, qy=0.131nm", qy=0.145 nm™ Dfir S @ o
BCHEL A A v R SREBLL . BERITERICHE e or o2 s or o303

qy/ nm’ qy/ nm’

q,/nm’

o
Y

(b) 1485 ms

0.3

g,/ nm

Figure 2. Time-resolved two-dimensional

WERFE B L TW L OB D>o 7= [Figure GISAXS images at (a) 90, (b) 1485, (c)
1890 and (d)2250 ms with the incident angle

2] TNHDOHWEAR Y ~EMHT LIZFER (10145 during spin-coating of PS-b-P2VP.
% Figure 3 |Z7/89, X #&2% BCC(110)iE 7 H A& L 7=
BEORT R R I VEH LSBT Ao E s, HE
RN EL ﬁbfwé_k@5\ﬁ%¢mlmc
WEEZER L TWEZ EANRB ISR, &5 f“f
ﬁ@ﬁ&\BaJ%ﬁ#%@@ﬁ,wﬁfbﬂ&L i
2250 ms 705 qy= 0.15 nm™' OALEIC 7 v — K72
v — 7 238l L7z [Figure 2(d)], Ziuid Bl L 72

[ia] |z T @E I-'—J L7y v //27 4:% 3HE: ¢ Figure 3. Comparison between a measured
GISAXS pattern at 1935ms and simulated

d-spacmg ‘—Xj‘}’-l.:‘ LTW5, 'U\J: D ﬁ% 0 ~  scattering spots which is estimated from the

FEFNCPE S B UAEE D S BCC # s~ & fiifg BCC lattice.

L, TOBRBEHICEBEIZEM L) VX —E~LBBET 52 RN bhotz

3)

[ 2% 3CHk]
1) H. Ogawa et al., Polymer Journal. 45, 109 (2013).

2) H. Ogawa et al., J. Appl. Cryst. 46, 1610 (2013).
3) H. Ogawa et al., Macromolecules, 49, 3471 (2016).
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GI-SAXS IZ&B37 vy /R~ —EROB AL @RI 5850

FORALHE "« JASRI? » FUKFE T2 - HEREBELTHEO - 4 TR - &=k °

NGRS D2 e e A - B E] Y e FALRREE Y U - nFlE ©

Z O GL 3= A X —

1L.HEE 7mryzafRl~—0HHEMEIZE VBRSNS REBERT 2 F o
72 1~10 nm A —% — D I 7 u i HiEEIL, 7+ N Y 7T 7 0 —EITRES
NHZMy 7HZ T UVHFETIIBAZZ D TERWMARRRT = AT 4 T &
ERT 28 A7 v THFIEOF & L CHER LTV oML, BERENERS
BroZ 2 BEAEINR TS, 2B OIZE7Tae vy 7K v —
EIEO B AR IS X 2P LR EL AN T 2 0ENH D5, GI-SAXS £
TuyZaR)v—0acHBMboZOGBEICAE R ETH Y. GI-SAXS
B L D EEOREEMTE N OMSIIL, Ve y 7 afRi ) ~—@EOs#EEkic
ITHLEARFRTHDL, £Z T, GILORSIZTEBWTIE, REY v 7FOBET
==k FEINSI T ey aR) v—0HCHBILOBEOMIA A B Y
D—o2L LT, TOHMMNYZBRL TS, KFETITZEO—&E LT,
SPring-8, BLO3XU, & 1 ~nyF N2\ T, IBEY v 7 Ik 28T AR
CHENOO T ay 7 aR ) v —0 B GBREOEBH 21TV, BEZLLIC
PEY RSO ORIEO M Z B & L,

2.8 RAEELT, RURFLU-b-KRY XX UNLERAT N (PS-b-PMMA)
(M,=35.5-35.0K, M,/M,=1.04)% i\ 7=, 2z U 3 U ER EICEEE LT RV
T Ao TAY  ya— M LEELERS YL, ZO0OAEa— | LEERE%Z
200 CICIREY ¥ 7 S8 B MM LR L GI-SAXSEIZ X W JIEEIT -T2,
BIER F1X 0.1 nm, AHAIX0.15°, H AT EITH2.0m TTWV, BRHEZRIZA A
— VAT T AT ECCD I AT EA W,
REY Y U RRRRGE LREBREG L TED
KO E L D ZH T,

3.4E B L & %% Figure 1 (2 PS-b-PMMA D A £ =
— MIEXVRBEINIIREETO &L D GISAXS
BErd, 7a—RRY 7ROBELNF — N
BRI STy, T AMblickvEEshz, il
T AR VG Z AT 5 I 7 v Mo BEREE D A
ICHETCEENTND Z DD D, THED Fgue 1. Two  dimensional

HWITIRE Y v 7 200 BT 200 °C £ THONIEA L, 23 GISAXS image of as-spun film
of PS-b-PMMA.
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T A THEENE
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Figure 2. Two dimensional GISAXS
S TWnW Dz image of the film of PS-b-PMMA

N N after quick heating process.
ENOND, B d &p

Figure 3. Change in I(q) with time
during quick heating process.

75 200 °C £ TIZ f
ET5ETOS — e ok e
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q.= 0.29 nm™ DAL
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& T in-plane J7 [f] W =
225 42— ok

T a7 7 A )

D E% Fﬁﬁ % 'ﬂ: %f 02 04 08 08 10
Flgure 3 c:_ /_,T_\‘ bé— o a/nm’! a/nm’!
BEOLER L LG Figure 4. Change in I(q) with Figure 5. Change in I(q) with
~ R N time during quick cooling time during slow cooling
(2 120~180 °C 123 process. process.

WX q=0.2 nm™ @

I1RE—7 ORENEF LERE—7 NN TNDE Z EnD, A LIBEN T
TLTCWDonbnbd, LaL, 190 CHHirnb e —7MEMITL, BRE
— 7 HL{EBE L TO L OBRBR I TS, Z O FIER DT BB IR
WK RAZENPBEI>TWNDHEEZEXLND, SHIZZOY IV E=ERE
TRBIZHAI LG E0OMEL 7 v 7 7 4 V% Figure 4 12737, IBEDKT & &
HIT, ITRE—Z7OBENRHEML, GRE—7 BN T 2003b25, Z0
EFIZ 180 CAHENBEZ D 150 CHHETHMET L2 ENnbNnD, 200°C £
THRERIZEF L o< VA L7ZSEORELT v 7 7 A )L DK Z{k % Figure
50Wmd, ZOHEH 180 °Cn5 150 ‘CITmIT THERRF LR EZ »TWnD Z
ENDIND, Do W EBRLLIESEAEDTNEBENHWE — 7 NEHES ., @
S VBHALEFNEEMKF 2B ENERIERLT VI ERlbro T,
Fo, BREEERAEZDEEICEALTCOHLMNCTZZ N TE, BEa B
0 — VN EREERRFORBEICEZETHDL Z ERHLNI R -T2, Ak, HEL
PNV DIRFEICBIT HRFERE OBENCOWVWT LN, RAONEEZY S 7
Z3 %,



2015A7215, 2015B7266 BLO3XU

KIRIT LD ERSEILIIBIT A HBEEEEKRGME
MASTVF 2o KB RF? JbA# - MHEEE - ZIRIEE ?

1. t5

K#K = L (Natural Rubber; NR)D {1 & fh {b.(Strain Induced Crystallization; SIC
% 72 1% Elongational Crystallization)iZ 5 < 7S & b TR Y V. NR oWtkm Eic
NS> TNDEIRKBULNTE Y, HEk, TLD SICITE(H)BREL T
HEEZEZBNTEREY, LML, SIC OFEGRIHIEN T2 BB R0 720
IZ SIC A=A LTI RMATH D, Fxlx, @5 1O SIC A =X LD %
HIE L CHERAMIEZED TE7Z, 21 £ TIZ NR O SIC DAT {KIEM: % JK 4
X B HCEL(Wide Angle X-ray Scattering; WAXS) TZ D815 L, SIC 23 %4 plo At
BTHDHIEERIELE Y, 22 CTATIBAAE T, HRALEE % T, FhiH
ME T ETDEAT=Tw' -Tc (1), —FH, MELEXTA Y E7F v 7 RK) T
DL R Ty EREDF RV ZF LT L TIEZL— R EDSICIZEBWT,
& % B o R 7558 B2 (£)LL_E T )/ B ) b (Nano-Oriented Crystals; NOC) & U
HH L WRERTEREN AR T 5 2 L2 RHL, SICEZERRELTNDH I LERL
7= DO KB O HEEIE, NR @ SIC HERREL TS Z LA 5N LT,
NR @ SIC A=A Ll attd 52 & ThH D,
2. EB

ACBHTIZNAR NR (8 B 848 FE1E 1.3x107 mol/ce) & Wz, &~V iR ER
F CERRERSy 2308 3 mm, EE 1 mm) #4472 CHETX 2B CHE LT,
£1%0.0075, 0.071, 0.71 BE N 71s' & L, RDOE(HITK S5 & L, Tolx 27
°C LL7, Sl s 2@EEA AT CHELTRDIE, WAXS #2E SPring-8 @
BLO3XU CTiT» 72, X MO EIL 0.08 nm, H A Z7HHEEIZHK 130 mm & L, M
RWCWFAA—TAT U774V EZD CMOS I AT EH W, MERREE
A BRF L B4 BB 2 BHAE L, 10 s~10 ms D A > Z — 3L T Rt WAXS 14 D i
[ 8 2 BRI L 72, 200 WA OFE Y RE % |1k & 3%, JR3E 5 A & i A 20°
DRBFE D L TR X BEBELRE O —Re 7 a7 7 A V& REHE AR DAL,
AT OBHEE . EREELFICOWTHEL, SHIEMDEZZELIIVT Ix%
37z,
3. fERLBE

Ix O %8 2 o> R3] % 775 L 7= (Figure 1, £=0.71s™"), dy BLAORZAE R BEZAN T 5
L 72 B2 A R O 75 8 ] (Induction period). & & #(Stead period)2s B1fE IR T & /-
(Figure 1), £ -» T, HHMAPOBAERBEGICE> TEFHICB T 2EMEE | %
K7, VIZEBEHR VCi L2 HiE TSRO 7=, Figure 1 OB TiL., ERRESY O X
M. 1 =41 JanlRD SN, FElCBTS | 2k, Wiskray ML=



(Figure 2), JRWEDHIPH T loc 2) LwIHrERANRGLNE, LoT, (2
ZANR D SIC #iRELTW5 | ZENRfEmTET,

[T AR Y FIZXOFE U « TR CEdb bR *&éj&bbf<ﬁ%h
T-EBREFEEIT, AU c IR 2R TR URSRILEIC 2D X910 Wi U T
MBI LR NBRE L THESREZLDTHY (SIC & 575>ﬂ%ﬂib“€b\é<‘:
B2 D EERPBILTIZ RV,

[ 7
NR @ SIC D EFHIIFFZED D, loc €2 57-, ko> T, NROEAITH €8 SIC
ZRELTWVWD] _2:7%:11,&5“(%* T& T,

Induction Period Steady Period

30 j /. 102
25 - IoCé
10
20 \
3 =
§ 15 s 1
= ~
w2 —_
10 4
101 A
5 J
0 T T 102 ' ' '
0 5 10 15
t/ 103 102 101 1 10
s
é /st
F_igure l. 1x(200) vs. t for Figure 2. Relationship ~ between
e =071ls " 1 _970C. nucleation rate | and strain rate ¥. T, =
27 °C.
CEPTN

1) J. Katz, Naturwiss, 13, 410 (1925).

2) B. Huneau, Rubber Chem. Technol., 84, 425 (2011).

3) hkE 2 &Sy SUEE, 2006, 79, 472-479.

4) derfth =, BEPFER RS, MMEEE, ZSHIEE 2013 4F S FSBL AUR M,
51.

5) K. Okada, J. Washiyama, K. Watanabe, S. Sasaki, H. Masunaga, M. Hikosaka,
Polymer J. 42, 464 (2010).

6) K. Okada, Y. Tanaka, H. Masunaga, M. Hikosaka, Polymer Preprints, Japan, vol.64,
No.1 (2015).
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HRERESA VY TX— N2 AW
RV VLVH LT R Mw—0DMIBEIRRE
JUM S | - = b ()2
IHERR - BIBEETE - EmE !
S ERIKHE . AEIA— 2 i R

1. %5

RV yLvZorxoT A~ —(PUE)L., T 57 A h DAL E IR
RueBlSwEr ik, HEDEZBEBLS G TE 5720, HE RN
Bro—o2& LTHESTFLNATWS, —#&IZ, PUE IN—FEZ7 AL FBXIT
VI R BT A IR BOIR LB SN LF T oy 7EEEZREL, £ 7R
VNI R BRI RS &, R/ e E 2 ER T 5, N— Rt
J AV MIIKRFR-EEZ N L THREIE L, BEBEAME L TCOMEE R-T 72
W, EDOFEEOLFREE O X REDS m OGS Bk R 72 PUE IZEN T2 ) ik
AT, TOREKL LT 44-V T 2=V A B DA VYT % — MDD % 4
£ 95 PUE B’EF LD, LLARRS, MDI 254 &3 2% PUE 1%, SEHAM
NEWle, BIEMENEWVWHEBE~OSHIZIR#ECTCH S, 2L T, 1,4-E 2R

(AT TF RAFN) 7 a~%H 2 (1,4-HXDDIL, JEERES A Y V7 % —
R 22 DN AL FREE ORI FERNE W SICER L T, LV sRER NN~ K7 X
NRAALUEBRT D ETFTHREINDZEND, ZEFEME L7 PUE L. B
T E R T LIS D,

ARFETIE, EFBEEOFHBEOHVWIERIEY A YT Xx—FTbD
1,4-H¢XDI % 5:#f &35 PUE IZB W T, FlixDN—FRE7 AV FEHEEB LDV
ZRRGERAL OB NN B &~ KT T B A /N X B BEL(SAXS) I & 12 5 = 5F
s x2BMET D,

2. FEbr

V7 eI AU ELT, RY (AFTVT VT AFLY) FUa—)b
(PTMG: M, =1,843), "— REZ A hiksr & LT, 1,4-HXDI B LN 1,4-7 & >
PF—BD)E LILlI-FY AFao— L7 a N (TMP)DIEESY [BD/TMP =10/0
BLO82(wi/w) ] ZHHWT T LRI ~—iEIZ XD ~"—FE7 A FEHEZHEQ0
BELU30 wt%) B LR BD/TMP O #.70% PUE &Rk L7c, 56472 PUE ® X
7 v ARGy BERRE & GR35 7= 8 SAXS HIE 21T - 7=, SAXS I E L. SPring-8.
BLO3XU, 2 /Ny F T, XBMOWEE 0.1nm, I A TE2m DOFKMET, BMHEEHIC
[1+CCD (Hamamatsu Photonics V7739P + ORCA R2)% H\»T1T - 7=,



FER L E R
Figure 1 1%, HXDI % J&#4 & L 72 PUE ® SAXS
TuT7 AN THDH, =03 nm {FiFICT 07—
R7Z2HCEL B S vz, Zhid, PUE WIZHEAK
SN 7 aflgEiEED N N— e 7 A FR
AAOBRMIZHRTLEEX BN 5, Table 1
(2. Bragg D &ft3 L O3 TR Vic ko
THMLE FAAL CHREZ RS, W HETHEDN
L7 AL VERBIZFEEEOEM AR LTIc, £72.
B DOfEIL MDI A& 3% PUE O KA A
Vi DRSO TH -T2,
Figure 1 @ SAXS a7 7 A )L %

Intensity / a.u.

® HX-30-10/0
O HX-30-8/2
A HX-20-10/0
A HX-20-8/2

Figure 1. Small-angle x-ray scattering
(SAXS) profiles for HXDI-based PUEs.

Table 1. Interdomain spacing obtained from Bragg’s law
and three-dimensional correlation function analysis.

HWT, HBEE B L O mE %G
fili L7= #-¥, Figure 2 1. HXDI % %

d-spacing from

d-spacing from 3D

Bragg’s law / nm correlation function / nm

ML 3% PUE OFEX%HFE 75 BEEE D~ HX-30-8/2
— NE 7 A NEARIKFETH HX-20-812

Hoon— KRBT A NEHFE20~30
wt% D EH Tl = OB LV FE R
SYBEREEIXEE L 7=, £ 7=, BD/TMP=10/0

HX-30-10/0 22.4 18.8
21.3 18.4
HX-20-10/0 19.0 13.4
18.2 13.4
0.4
F BD/TMP=10/0
L @BD/TMP=8/2
0.3
[ J

D J5 A, BD/TMP=8/2 X v &\ MH% 1 4y
BiEFE 2ok L7=, Table 2 2. FH%IHH4
. REHOEEER LOHEI 7 ey
BERmE T A —F &R d, 22 TLAR
TR EFEELE., Ay BLTART
EBREILVEoNTE—RBLD

Relative degree of overall
microphase separation

0.2F

01F

0 10

20 30 40

Hard segment content/ %

Figure 2. Relative degree of overall microphase

:&%%% };ﬂ?gﬁé 5ThAH . ﬁl T?ble 2.. Relative degree (.)f overall microphase separation,
diffuse-microphase boundary thickness parameters.

ﬁ O) ﬁ& ]% &‘F ( (A 772”/A 772,)_ 1 ) 75§ Relative degree of overall

Boundary Diffuse-microphase boundary
. . =bn N microphase separation  diffuseness thickness parameters / nm
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FA F FH 43 B BE D3R OME & R L HX-30-10/0 0.32 1.73 0.80 2.01
HX-30-8/2 0.23 2.63 0.79 1.98
BWHBERBA =T, HX-20-10/0 0.26 2.97 0.81 2.03
HX-20-8/2 0.19 3.91 0.81 2.03
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2) R. Bonart, E. H. Muller, J. Macromol. Sci., B10, 177 (1974).

3) J. T. Koberstein, B. Morra, R. S. Stein, J. Appl. Cryst., 13, 34 (1980).
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Figure 1. Typical time-resolved WAXS profiles Figure 2. Typical time-resolved SAXS profiles
under no attenuator condition. (Inset shows FWHM.) under Mo20 pm attenuator condition.
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Figure 1. The X-ray diffraction pattern under elongation
for 200 % at 125 °C from (a) a-form, (b) B-form.
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Temperature (°C)
Figure 2. The orientation index (FWHM) of films after

clongation. Inserted figure represents an example of the
azimuthal angle dependence of (110) intensity.

) a-form before

Figure 3. TEM images of films.
elongation, (b) a-form after elongation at 115 °C, (c)
B-form before elongation and (d) p-form after

elongation at 115 °C.
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Figure 1. Maximum achievable strength for CF-A
to D at various radial positions.
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Figure 1. Partial Structure factors of No.6 and No.12. They are superimposed by vertical shift.
(a) Soluble Sulfur ; (b) Insoluble Sulfur.
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[2& k]
1) C.Martins, M. Cakmak, Macromolecules, 39, 4824-4833 (2006).
2) 1EEEFE fth, 2012 4EBE FSBL p B4R, 71-72.
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Figure 1. Temperature dependence of (a) WAXD and (b) SAXS patterns on uniaxial drawing PEN.
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Figure 2. Meridional SAXS profiles of uniaxial drawing PEN.
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(a) center of droplet spot . (b) edge of droplet spot (c) edge of droplet spot on Parylene-C

Parylene-C Parylene-C

4 B 12 € L i ;

Gy T Gy ey Gy ]
Figure 2. GIWAXS results of C8-BTBT-CS8 irradiated at (a) the center of droplet spot, (b) the edge of droplet
spot on silicon substrate, and (c) the edge of droplet spot on Parylene-C.

[ 2% 3Cik]
1) G. Gababode, et al., Appl. Mater. Interfaces, 6, 13413—13421 (2014).
2) H. Ebata, K. Takimiya, et al., J. Am. Chem. Soc., 129, 15732—15733 (2007).
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Figure 1. Chemical structure of PAc12PDI.
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1) Hirai and Takahara et al., Adv. Electron. Mater.,, 1. (2015) DOI:
10.1002/aelm.201500197.
2) Hirai and Takahara et al., J. Polym. Sci. Part B: Polym. Phys. In press.
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Figure 1. Stress-strain curves for LLDPE and
LLDPE/MWCNT.
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Figure 2. 2D SAXS patterns for unstretched and
stretched LLDPE with various strains.
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Figure 3. 2D SAXS patterns for unstretched and
stretched LLDPE/MWCNT with various strains.
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