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The purpose of this study is to reveal the synergistic effects of multiple factors on
accelerated weathering tests for elastomer assuming the practical usage and the
corresponding degradation mechanism. In addition, the dispersion technique for a filler
within a thermoplastic elastomer was developed, and its flame retardant characteristics

and decomposition mechanism were clarified.

In Chapter 1, the necessity of durability tests assuming the practical usage and the
importance of clarifying the degradation behavior of elastomer materials in the process
were discussed.

In Chapter 2, accelerated weathering tests were performed on styrene-butadiene-
rubber (SBR) under two conditions: only photo irradiation and water spray cycle with
photo irradiation. Surface crazing was confirmed under the latter condition, where the
sample temperature decreases on water spray and increases when it quits. Such
periodic temperature change caused the sample to expand and contract; however, the
surface deformation could not follow this dimensional change, resulting in crazing
propagation.

In Chapter 3, these accelerated weathering tests was examined for SBR containing
carbon black (CB), which is added to improve weather resistance. The obtained craze
was more refined than the pure SBR in Chapter 2. Furthermore, the degradation
progresses in the depth direction, resulting in a significant decrease in breaking stress
and strain.

In Chapter 4, the accelerated weathering tests under various pre-strains were
conducted for SBR containing CB. The isotropic narrower cracks appear under low
strain condition, reflecting the phase separation of CB. With increasing applied strain,
the wider crazes develop perpendicular toward the strained direction. Under high strain
condition, deeper cracks penetrate along the thickness direction. In contrast, the post-

strain applied after the weathering test gave only the narrower cracks. These results



suggest that the phase separation of CB retained even under low strain and internal
degradation accelerated under high strain are characteristics of the weathering tests
under pre-strained conditions.

In Chapter 5, the surface modification of multi-walled carbon nanotubes (MWCNT)
by ozone water for blending with ethylene-vinylacetate copolymer (EVA) and the flame
retardant of the obtained composite were attempted. The surface modification of
MWCNT develops its dispersibility within EVA, improving the flame retardant of the
composite. The interaction between EVA and surface-modified MWCNT increases the
thermal stability of EVA because MWCNT causes the framework of char, which hinders
the heat transfer into the inside of the composite and the diffusion of decomposed gas.

In Chapter 6, the weather resistance evaluation and flame retardant technology for

elastomer materials assuming practical usage in this study are summarized.



