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Table 1 Chemical composition of GH 2984 alloy (/%)

Cr Fe Mo Ti Al Nb Si Mn Ni
18~20 32~34 1.8~2.2 0.9~1.2 0.2~0.5 0.9~1.2 <0.5 <0.5 Bal.

TR T 7. w3
%A o ’,). i ’t ' ". ) T -

1 GH 2984 & & AH RS
Fig.1 Optical microstructure of GH 2984 alloy
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Fig.2 Oxidation Kkinetic curves (a), and relationship between the
square of mass gain and oxidation time (b) of GH 2984

alloy in pure steam and static air at 750 C
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Fig.3 XRD patterns of GH 2984 alloy after oxidation in pure
steam at 750 ‘C for 100 h (a), 200 h (b), 500 h (c), and
1000 h (d)
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Fig.4 Surface morphologies of GH 2984 alloy oxidized in pure
steam at 750 ‘C for 100 h (a), 200 h (b), 500 h (c), and
1000 h (d)
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Fig.5 Cross-sectional morphologies of GH 2984 alloy oxidized

in pure steam at 750 ‘C for 100 h (a), 200 h (b), 500 h (c),

and 1000 h (d)
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Fig.6 Cross-sectional morphology (a) and corresponding elemental EDS maps of GH 2984 alloy after 1000 h oxidation in pure steam at
750 ‘C: (b) Ni, (c) Fe, (d) O, (e) Cr, (f) Ti, (g) Si, (h) Al, and (i) Mo
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Oxidation Mechanism of GH 2984 Alloy in Pure Steam at 750 <C

Yang Zhen, Lu Jintao, Gu Yuefeng
(National Energy R&D Center of Clean and High-Efficiency Fossil-Fired Power Generation Technology, Xi’an Thermal Power Research
Institute Co. Ltd, Xi’an 710032, China)

Abstract: The oxidation behavior of GH 2984 alloy in pure steam at 750 <C has been investigated by scanning electron microscope and
X-ray diffractometer. The reason for the formation of Cr,O3 nodules and blades and the oxidation mechanism of GH 2984 alloy in pure
steam were discussed. The results show that a single Cr,O3 layer is formed with minor TiO; solid soluted in it. Ti and Al are internally
oxidized into TiO, and Al;Os, respectively, preferentially along grain boundaries in the alloy underneath the Cr,O3 scale. The oxidation
kinetics of the alloy obeys a parabolic law approximately.

Key words: GH 2984; ultra-supercritical coal-fired power plant; high temperature; steam; oxidation mechanism
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