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Fig. 1 Oxidation kinetics curves of alloys at 1 000 C

Fig. 2 XRD analysis of oxidation products of alloys at 1000 °C for 200 h
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Fig. 3 Macroscopic morphologies of alloys after isothermal oxidation at 2000 °C for 200 h
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Fig. 4 Surface SEM images of alloys after oxidation at 1 000 “C for 200 h
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Fig. 5 Cross section BSE images of alloys after oxidation at 1 000 “C for 200 h
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Effect of ppm Level Sulfur Addition on Isothermal Oxidation Behavior of
a Nickel-Base Single Crystal Superalloy

ZHANG Zong-peng'?, ZHANG Si-gian', WANG Dong?, WANG Di"?, CHEN Li-jia', LOU Lang-hong?,
ZHANG Jian®

(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China;
2 . Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, Liaoning, China )

Abstract:

Effect of sulfur (S) addition on isothermal oxidation behaviors of a nickel-base single crystal superalloy at
1 000 °C was investigated using discontinuous weight gain method, the oxidation kinetics curves of the 2ppm
and 10ppm alloys were measured, microstructure at the cross-section of the oxide scale was observed using
scanning electron microscope (SEM), and the phase structure was determined using X-ray diffractometer
(XRD) and energy dispersive spectroscopy (EDS). The results showed that the oxidation kinetics curves of
the alloys at 1 000 °C. almost followed the parabolic law, oxidation weight gain of the 2ppm alloy was significantly
smaller than that of 10ppm alloy, and the oxidation resistance of the alloy deteriorated with the increase
of ppm level sulfur content and the prolongation of oxidation time. Due to the increase of S content, the
morphology of oxide, and the thickness, density and continuity of different oxide layers were changed.
Furthermore, the addition of more S could accelerate the formation of the inner TiN even though the phase
constitute of the oxide was not changed.
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