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Synchrotron X-ray Analysis for Automobile Materials
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Summary

Advancement of automobile technologies is essential to support customers’ enriched car life. To bring this
into reality, it is necessary to develop more reliable and high-performance materials which make up each
of the car components and are backcasted from car functions. If innovative materials are to be created both
continuously and efficiently, it is required to unravel the mechanism of functional expression based on
atomic- and molecular-level behavior and implement model-based research, which goes as far as taking
into account material and component properties, by combining the unraveled mechanism with model
representation. As the atomic- and molecular-level unraveling of behavior requires powerful analysis
methods that cannot be viable with existing laboratory equipment, we developed an analysis technique
using synchrotron radiation so as to cope with a wide range of materials. In this article, we introduce the
three synchrotron radiation experiments conducted to boost the function of materials: nanoparticle
dispersion resin composite material by SAXS (Small Angle X-ray Scattering) method; rubber material by
XAS (X-ray Absorption Spectroscopy) method; and laminated thin films by HAXPES (Hard X-ray

Photoemission Spectroscopy) method.
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Fig. 1 Schematic Representation of SAXS Measurement
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Fig.2 TEM Image of Hollow Particle Powders,
a) Unprocessed, b) Stirring Processed

Fig. 3I12/MAXHRIEL T CHUS L= RALBE D %2/
74 T—RKR T 4 T — 3 ARG ELOHGEL I & R T,
Bl & el 5 &, IRIEREED ¢ T RIS TR A
RO, EAEMBTLRZES ) 7 4 T —OR#I R H
WTNWD EahD,

HA5: U 7= HGEL > BRI 00 4y BOIR B B OIRAR 28 b % 3T
fig %729, Fig. Ay X oMk chzEr s 740 7—
DR GLHFIRIZEVEIR) KB 25 Z 2RI, #
LT BV g=0.05~2.5DFIFHIZ OV THMET V&
T4 T A VTR AT o7, 74 v T 4 v 7 g%

—278—



No.36 (2019)

EVE R E

Fig. 5i2, T TIF b2 HRY A X ZTable 112739,

=== Composite
=== Powder

log(l)

1.E+00
q (nm")

1.E-02 1.E-01 1.E+01

Fig. 3 SAXS Profiles of Hollow Particle Powder
(Unprocessed) and Composite Material

Fig. 4 TEM Image of Hollow Particle (a) and Image of
Disc Model (b)

Composite
Phase1+2

Phase1
Phase2

log(l)
Q

Powder
Phase1

1.E+00
q (nm™)

1.E-02 1.E-01 1.E+01
Fig. 5 Curve Fitting Analysis of SAXS Profiles with Disc
Model, (a) Hollow Particle Powder (Unprocessed) and

(b) Composite Material

Table 1 Curve Fitting Results

Sample Phase Average
Diameter(nm)
Hollow Particle
1 90
Powder
Composite 1 78
Material 2 10
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Fig. 6 Schematic Representation of XAFS
Measurement (in Fluorescence Mode)
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Fig. 7 XAFS Spectra of Heat Treated Rubber Samples
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Fig. 8 Area Ratio of Reacted Sulfur with Oxygen
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Fig. 9 Schematic Representation of HAXPES
Measurement
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