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Observation of Silica Filled Rubber using Simultaneous Measurement of
Time-Resolved Ultra-Small Angle X-ray Scattering and Viscoelastic
Properties
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Fig.1 USAXS Images for Silica Filled Rubber in Different Shear Strain
White arrow: Strain Direction

(a): 15 vol.% of Silica with Silane at 0% Strain

(b): 15 vol.% of Silica with Silane at 200% Strain

(c): 15 vol.% of Silica without Silane at 0% Strain

(d): 15 vol.% of Silica without Silane at 200% Strain
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Fig.2 USAXS/SAXS profiles for silica filled rubber at 50% shear strain amplitude
(a) with silane coupling agent ; (b) without silane coupling agent

Black: Initial ; Green: 1% Cycle ; Red: 2™ Cycle ; Yellow: 3 Cycle ;

Aqua: 4" Cycle ; Blue: 51" Cycle ; Pink: 6" Cycle
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Fig.3 USAXS/SAXS profiles for silica filled rubber at 200% shear strain amplitude
(a) with silane coupling agent ; (b) without silane coupling agent

Black: Initial ; Green: 1st Cycle ; Red: 2nd Cycle ; Yellow: 3rd Cycle ;

Agua: 4th Cycle ; Blue: 5th Cycle ; Pink: 6th Cycle
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Fig.4 Rss as a Function of Strain Cycles
at 200% Shear Strain Amplitude

(®): With Silane ; (©): Without Silane

0.65 o O
0.60 |
0.55
0.50
0.45
0.40
0.35
0.30

Ellipse Area (Pa)

0 1 2 3 4 5 6 7
A Number of Cycles

Fig.5 Ellipse Area as a Function of Strain Cycles
at 200% Shear Strain Amplitude

(®): With Silane ; (©): Without Silane
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Fig.6 Rss as a Function of Ellipse Area
at 200% Shear Strain Amplitude

(®): With Silane ; (°©): Without Silane
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