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Abstract:
The surface composition of oxidized zirconium and nickel and their oxidized intermetallics, ZrNi3,
ZrNi, ZrNi5 and Zr2Ni7 are evaluated. This was performed following the installation and set-up of an
Auger electron spectroscope and development of relevant software for both digital process control and
data analysis.

Surface oxide layers formed on the samples under two different conditions, room temperature and at
300°C for I hour were analyzed. Depth profiles were performed using Auger electron spectroscopy and
argon ion sputtering. The zirconium and nickel concentrations increased and the oxygen concentration
decreased with increase in sputtering time. Longer sputter times were noticed in the case of the samples
oxidized at 300°C indicating thicker oxide layers. The oxide layer formed at 300°C on zirconium was
thicker than the oxide layer on nickel at 300°C since the former required 90 minutes of sputtering
compared to 4 minutes of sputtering for the latter. The oxide layer formed on zirconium at 300°C is
shown to have a ZrO2 stoichiometry.

The sputter depth profiles on the intermetallics are consistent with earlier work reported in the
literature, with a slight discrepancy in the steady state final intensities of the zirconium and nickel
peaks noticed in the case of the intermetallics oxidized at 300°C. This can be attributed to a change in
the primary Auger electron beam energy from 3 keV to 2 keV which diminished the peak intensities
significantly. Surface cracks on the intermetallic surfaces which are laterally oxidized during high
temperature oxygen exposure may have also resulted in the attenuation of the nickel and zirconium
peak intensities and the increase in oxygen peak intensity. 
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