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Fig. 1. TEM image of nanoparticles.
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Fig. 2. SAXS profile of nanoparticles.
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Table 1. Particle size and size distribution of

nanoparticles.
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Fig. 3. SAXS profile of composite material.
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Fig. 4. TEM image of nanoparticles after stirring

processing.
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Fig. 5. SAXS profile fitting of composite material.

Table 2. Particle size and size distribution of

nanoparticles dispersed in matrix.
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Fig. 1. (a) Schematic image of Semiconductor pack-

age model for residual stress analysis comprising of

Cu/Resin/Cu three-layered sample. (b) Photo im-

age of the specimen for the residual stress analysis.

Fig. 2. CTE of resin-a, resin-b and resin-c cured

at 250◦C as a function of temperature obtained by

TMA analyses. The value of copper (16.8 ppm/K)

is from literature data.
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Fig. 3. Instrumental setup for residual stress mea-

surements with an imaging plate detector by using

cosα method.
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Fig. 4. Two-dimensional diffraction profiles of Cu

(sample-A at −40◦C) and Al-powder measured on a

single imaging plate at different sample-to-detector

distances of 83 and 77 mm, respectively.
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Fig. 5. Diffraction peak profiles of Cu(311) and

Al(422) as a function of azimutial angle for

sample-A at −40◦C.

Fig. 6. ∆L−cosα plot for cured sample-A at −40◦C.
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Fig. 7. Change in residual stress at the resin/Cu

interface during heating and cooling processes.

Fig. 8. Strain quantity at the resin/Cu interface.
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Fig. 9. Residual stress analysis results for sample-A

(sample size: 15 mm × 15 mm).
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Fig. 1. Schematic image of a cut-out position of

injection molded samples and a measurement po-
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Fig. 2. WAXS 2D images and 1D spectra of injec-

tion molded POM plate from through direction.

Fig. 3. µB-WAXS patterns of injection molded

POM in the (a) surface layer and (b) core layer
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Fig. 4. Scattering intensity vs. scattering vector

for core layer of POM, and the peak fitting result.
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Fig. 5. Distribution of crystallinity in the plate-

thickness cross section.
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Fig. 6. Mold temperature dependence of skin layer

thickness for POM.
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Table. 1 nn

sn

ne se

SAXS 1.0 mm CT 0.5 mm

Table 1. Measurement samples.

nn sn ne se

Silane coupling agent × ◦ × ◦
End modified polymer × × ◦ ◦

Fig. 1

sample 1

sample 2

Fig. 1. Image of Payne effect.
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Table 2. Viscoelastic properties of measurement

samples.
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Payne effect 100 33 51 11
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2

Fig. 2. SAXS profiles of silica compounded rubbers.
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Table 3. Filler dispersion parameters obtained from SAXS profiles.

nn sn ne se

R / nm 98.7 76.5 73.7 64.3

Nr / The number of aggregates 5.11×1010 6.16×1010 6.15×1010 8.09×1010

Vr / nm−3 1.46×106 6.62×105 7.21×105 4.39×105
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Fig.
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nn
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Fig. 3. Cross-sectional images of silica compounded

rubbers using X-ray Laminography.
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Fig. 4. Particle size distribution of silica in rubbers.
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Fig. 5. The total number of particles with a diameter

larger than 7.5 µm.
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