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Abstract

We observed the surface and cross-sectional structures of an oxygen-free Pd/Ti thin film deposited on a SS304L plate by
scanning electron microscope and transmission electron microscope, respectively. The Ti thin film and the Pd film were
found to have polycrystalline structures. The friction and wear properties of the oxygen-free Pd/Ti thin film was evaluated
by the sliding friction and wear test. The adhesion of the oxygen-free Pd/Ti thin film was high at room temperature, at
473 K, and at room temperature after heating at 473 K. The high adhesion of the oxygen-free Pd/Ti thin film was suggested
to be derived from the fact that the Pd thin film covers the Ti thin film, and that oxides and defects at the Pd/Ti interface
are scarce. Therefore, oxygen-free Pd/Ti coating is a promising nonevaporable getter coating in accelerators.
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Figure 1: SEM images of the Pd surface of oxygen-free
Pd/Ti samples (a) before and (b) after heating at 150 °C
under ultrahigh vacuum. Reproduced from Ref. 11, with
the permission of AIP Publishing.
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Figure 2: TEM bright-field images of cross sections of (a)
Pd and (d) Ti thin films of the oxygen-free Pd/Ti thin film.
Fast-Fourier-transform images of cross section of (b) the
Pd and (e) Ti thin films [12]. TEM images of cross sections
of (c) the interface between the Pd and Ti thin films, and
(f) the interface between the Ti thin film and SS304L
substrate [12].
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Figure 3: Schematic of sliding friction and wear test. P and
F represent the normal load and the friction force,
respectively.
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Figure 4: Photograph and schematic of the apparatus for
sliding friction and wear test.
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Figure 5: Results of sliding friction and wear test for the Ti thin film coated on SS304L.
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Figure 6: Results of sliding friction and wear test for the oxygen-free Pd/Ti thin film coated on SS304L.
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