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I nfluence of yttrium-implantation on micro-structure and adhesive property
of oxide film formed on nickel

JN Huiming,ZHOU Xiaowei,ZHANG Linnan

Abstract

Isothermal oxidation and cyclic oxidation behavior of pure and yttrium-implanted nickel was studied at 1000°C in
air.Scanning electronic microscopy (SEM) and transmission electronic microscopy (TEM) were used to examine the
morphology and structure of oxide films formed on nickel.It was found that yttrium-implantation greatly improved the
anti-oxidation ability of nickel.Acoustic emission (AE) techniquewasused insitu to monitor the cracking of oxide
filmsin oxidizing and air-cooling stages.L aser Raman spectrometer was also used to study the stress status of oxide scales
formed on nickel with and without yttrium.The main reason for the improvement of anti-oxidation of nickel was that
yttrium-implantation greatly reduced the growing speed and grain size of NiO, and this fine-grained NiO oxide film might
have better high temperature plasticity and could relieve part of compressive stress by means of creeping.In the
meantime, yttrium-implantation reduced the size and number of interfacial defects, hence remarkably enhancing the
adhesion of protective NiO oxide scale formed on nickel substrate.
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