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Fig. 1 Oxidation kinetics curves of superalloy GH4282 at

different temperatures
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Fig. 2 Relationship between oxidation mass gain and time of

superalloy GH4282 at different temperatures
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Table 1 Oxidation parabolic constant (k,) of superalloy

GHA4282 at different temperatures

Temperature/C ky/(mg*-cm™*h™")
800 0.002
900 0.010
1000 0.027
1100 0.113
1200 0.482
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Table 2 Oxidation rate of superalloy GH4282 at different

temperatures
Temperature/C K'/(gm?2h"
800 0.0386
900 0.0847
1000 0.1433
1100 0.2770
1200 0.5717
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Fig. 3 XRD patterns of superalloy GH4282
oxidized at different temperatures for 150 h:
(a) 800 C; (b) 900 C; (c) 1000 C; (d) 1100 C;
(e) 1200 C
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Fig. 4 Surface morphologies of superalloy GH4282 oxidized at different temperatures for 75 h: (a) 800 ‘C; (b) 900 C;
() 1000 C; (d) 1100 'C
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Fig. 5 Cross sectional morphologies of superalloy GH4282 oxidized at different temperatures for 50 h: (a) 800 C; (b) 900 C;
(c) 1000 C; (d) 1100 'C
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Fig. 6 Variation of oxide scale thickness of superalloy
GH4282 oxidized at different temperature for 50 h
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Isothermal oxidation behavior of
newly developed superalloy GH4282

SHI Zhao-xia', YAN Xiao-feng" 2 DUAN Chun-hua'

(1. High Temperature Materials Research Institute, Central Iron and Steel Research Institute, Beijing 100081, China;

2. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to investigate the isothermal oxidation behavior of a newly developed superalloy GH4282 in air over

the temperature range of 800 ‘C to 1200 C, the oxidation kinetics curves were determined by static weighting method.

The component, structure and morphology of the surface oxide scale, as well as the characteristics of its cross section

were observed and analyzed by metallographic microscope, X-ray diffractomerter (XRD), scanning electron microscopy

(SEM), energy dispersive spectrometer (EDS) and electron probe microanalyzer (EPMA). The results show that the

oxidation kinetics obeys the parabolic law. The oxidation mass gain grows rapidly during the initial stage of oxidation.

With the increase of the oxidation time, the oxidation mass gain gradually slows down. The alloy belongs to the grade of

fully oxidation resistance and oxidation resistance over the temperature of 800—900 C and 1000—-1200 C, respectively.

The oxide scale is composed of three layers: the outer layer of Cr,O3 and TiO, and a small amount of (Ni,Co)Cr,O4

composite spinel, the intermediate lay of TiO, and Al,O;, and an internal layer of Al,O;.

Key words: Ni-based superalloy; GH4282; high temperature oxidation; oxidation kinetics
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