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Tetraﬂuoroethylene-perﬂuorovinylether type elastomers cross-linked with triazine rings possess excellent thermal resistance
(heatproof temperature exceeding 300°C) and chemical resistance, and are used for the O-rings in the chemical plants
and the semiconductor industry, for example. However, their drawbacks are rather low mechanical strength and the charging
property, and various attempts have been made for improving these properties by dispersing carbon-based fillers. In this
study, carbon nanotubes (CNT) and graphene oxide nanoribbons (GONR) have been dispersed in the elastomer, and their
mechanical properties have been investigated. The matrix elastomer used was the tetrafluoroethylene-perfluorovinylether type
elastomer (FFKM, Daikin Industries, Ltd.). The fillers used were the CNT with a length of 10-20 um and a diameter of 150 nm
(VGCF-H, Showa Denko K. K.) and GONR produced by unzipping these CNT. The tensile modulus, tensile strength, tensile
strain at fracture and wear rate of neat FFKM were 1.1 MPa, 3.3 MPa, 2.1 and 7.6 x 10! Pa!. The wear rate is the volume lost
by wear divided by the normal load applied on the wear surface and the sliding distance, which decreases with increasing
wear resistance. Figure 1 shows that these properties were effectively improved by dispersing fillers where the GONR showed
the higher improvement than the CNT. Figure 2 shows the small-angle x-ray scattering (SAXS) patterns of these elastomers
during tensile deformation, which were caused by the nanovoids produced during sample preparation. Figure 2 shows that the
nanovoids were elongated in the stretching direction during tensile deformation. The degree of elongation was smaller for the
elastomers with the GONR than those with the CNT, which indicated that the filler-matrix interaction is the stronger for the
former due to the larger specific surface area and the larger amount of surface functional groups.
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Figure 2: Synchrotron radiation SAXS patterns during tensile deformation of FFEM and FFEM
Figure 1: Tensile modulus, tensile strength. tensile strain at fracture and dispersed with CNT and GONR by 1 wi%. Experiments were performed under the approval of
\peacraie for FFKM and FFKM dispersed with CNT and GONR by 1 wi%. Y, \__ the Photon Factory Program Advisory Committee (Proposal No. 2015G711). J
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