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Fig. 1. Scattering profiles of silica filled rubber in different silica loading
(a) Initial, (b) after 200% strain
10%: Silica 10%, 15%: silical 5%, 20%: silica 20%, 25%: Silica 25%

Fig. 2(a), (b) IRV ~—D—#Z U I L EAERA R ERETCESELIEATF LY - TH Y
T M HE A T A (Sample No.2, No.535 L UNo.6) (Z351F D HELHIARR 27~ Lo, ZBVERROfF(EIC &
D a L F—NEMANCY 7 b5 L5, SBROZEMIITITT U I OEESL O A B Z /)
ST HHEEN D D Z E MR E T2, Fig. 2(b) (R L72 L 912, 2 b DI L50E%200% i
ET5L, WINOREHZI b BTN BELT v 7 7 A ARBl sz, Zhid, R Y
A DIy EE DAL — PR R LI Z LIZRRT 5, 2D X572V I BoEA~E—MHIE,
AR 52013BIS37TOEBRE THIH LR -2 K 91, mEFPICK L CERE SIS Y ki1
DB LTV A EB 2 BALA[2], Sample No.535 & (’Sample No.6IZFH Y T HEMEATF L o -T XY

—237—



SPring-8 FI| iR E kR4 Section B

TUHES T LT, REMAT LY =T H V2 U EEHA T AT Y Y I ORESL O FAR BT
DNESL 72 ZOREER, TLOMEICEIZEELT e 7 7 A VORFEN NS ol bBE XD
5%, Fig.3(a),(b) (2T Uy 7Y » 7HIFHE (Sample No.2bNo.8) BLOV T oy 7Y~
THEFEN B2 DHEL T 0 7 7 A V&R L2 (Sample No.2ENo7), ¥ 7V HAEB IOV T U fED
EWNZEY, HMEROBELHRIIREL 2R, I By 7V U7 HIREAORE TR, #&
SLHRRRICARE 22 > a VA =Bl S ., AIMERIOBEE N REWVEmEZ R LTZ, Zhid, T h
v 7Y T RIREAIZIIRE A U W OBENOHFIEE BT 5, —J5, AVHT N T xR
B LIRECIE, v a v F— DN ENTESPTEL A I AR TROemAMicy 7 Lz, Zh

X, ANVAT RN UVBAIZEY, VU D OEEOREARB D NS leo e Z L ZEWRT 5,
BT LREHZ DWW T HFRIERIZ, 200%HELEEE 5 %25 & Figl.(a), OITrT L Hic, #
FHIREEL T 0 7 7 A VRBI STz, Ty TV U TRIREEAED T LADEE, BEL T 17
7 ANMCBT /MO E N REN EEZ2EBETH L, FEFITRKE 2T I OEEIRNFE

L., OFTHRIZED VY I OEEMENEL LTS E2HERZIND, —FH, ANVIT T 03,
VIUBETAMEN TV TTHIED, VU BOBERNANLD T R T BN LTI LR
<HFEAL, FLOOTHIZH L TU U DOEEINBRELSLT L, ZOME, BEl7e 77 A1
WCRFERBEN-bOLEEZLND,

1000 =T
S 1 o
(a) 000 [+ (b)

100 g :
o \ H“x. 1 100 + \ Mmodiﬁed
i - xhx%a

S
7

@ I+ b . \\\"H—_ \— = 10
~ S t{,
0.1 I ) . o
—— Unmodified B
001 T+ Monofunctionalied T 0.1 Parallel
—— Difunctionalied "“--\ Perpendicular
0.001 | I | III 1 1 11 1 IIII B 0'01 =1 1| ||| 1 1 | T T A |
0.01 0.1 0.01 0.1
g (nm) g (nm)

Fig. 2. Scattering profiles for different types of polymers
(a) Initial, (b) after 200% strain
Unmodified: No functionalized SBR, Mono-f: Mono-functionalized SBR, Di-f: Di-functionalized SBR
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Fig. 3. Scattering profiles for different silane coupling agent
(a) Initial, (b) after 200% strain
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Fig. 4. Time dependence of average scattering intensity at g=0.005-0.006 nm ™! in silica filled SBR
(a) Different silica loading, (b) different types of polymer, (c) different types of silane
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Fig. 5. Time dependence of average scattering intensity at g=0.005-0.006 nm™! in silica filled SBR
(a) Different silica loading, (b) different types of polymer, (c) different types of silane

Table.2 ([Z&FET Y I FIE T ADRTEHNER O OT IMKAFMEE R LTz, Teds, Bt Rixr v
7 7 —7 7 /v —%:H Rubber Process Analyzer % FU T, 60°C, J&#%%0.01 Hz, O\ #:0.28-30%
DEETHGE L, 0T 5 %20.28%0 H30%ICHEMN S BTz & & ORFERHMER DL BAG 2 KD Tz,
7 4 T — R T LADOFERO OT HEAFIEITASA V2 F & FETIL, OFT HEINC X 5 3 LD
EZLICERT 5, BUEOGFESCANA T N7 U aRA LIz T LTI, A R
L, =, Y7V KRGV Y DFRERORZ NI LB TIE, A UREPE KR LT, I
O OT AMELFIED K Z X113, Beacage unified equation (1) THAE S - 72 —IREEER DK X I |2THH
W DR & WERFAB L7 (FHBIFREIR?=9.64)

—239—



SPring-8 FI| iR E kR4 Section B

Sample No. 1 2 3 4 5 6 7 8
Sample descriptions Silica Silica Silica Silica | Monof Di- VPSi3 No
10% 15% 20% 25% SBR fSBR 63 Silane
R, (nm) 34.0 35.6 36.8 37.5 36.0 359 35.0 41.0
G’ at 0.28%-G’ at 30% (kPa) 8.0 160 569 1978 276 247 338 1170

Table.2 AG’ for silica filled SBR (Payne effect)
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