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Fig. 1 Oxidation kinetics curves of Mar-M247 superalloy
at 800 “C and 900 “C
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Fig. 2 Square curves of oxidation kinetics of Mar-M247 superalloy
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Table 1 Oxidation rate constants of Mar-M247 superalloy
at 800 “C and 900 C

WEE k(107 - mg? - ko (10% - mg’ - Q,
Ic cm* - ht) cm® - ht) / (kJ - mol™)
800 197 (1~5h) 0.395 (10~100h) 268.4

900 6.15(1~10h) 507 (25~100h)
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Fig. 3 Relationship between Ink and 1/7 of Mar-M247 superalloy
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Fig. 4 Cross-sectional morphology of oxide scale of Mar-M247 alloy oxidized for 100 h at two test temperatures
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Fig. 5 Elemental distribution of the cross-sectional oxide scale after oxidation of Mar-M247 alloy at 800 °C for 100 h
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Abstract:

The oxidation behavior of the Mar-M247 alloy used as the blade material in the industrial heavy-duty gas
turbine has been studied at 800 °C and 900 °C . The results indicate that the oxidation Kinetics curves of cast
Mar-M247 alloy at 800 °C and 900 °C follow the parabolic law, there with the grade of oxidation resistance
of the alloy has been given. The oxidation activation energy of Mar-M247 alloy is about 268.4 kJ - mol™,
and the oxidation process is mainly controlled by the formation of Cr,O,. The oxide scales were examined by
a field emission scanning electron microscopy (FESEM) equipped with an energy dispersive spectroscopy
(EDS). Experimental results show that at 800 °C , the outermost layer of the oxide scales is Cr,0,, and the
intermediate layer is TiO,, as well as a small amount of Ta,05; and HfO,. Whereas, the internal layer is Al,Os,
which exhibits a wedge-shaped morphology. In contrast, at 900 °C , the outermost layer of the oxide scales
is NiO and CoO, and the intermediate layer is Cr,0,, as well as a small amount of TiO,. Whereas, the internal
layer is Al,O,. As the oxidation temperature increases, the depth of the inner oxidation zone increases and the
area of the depleted layer expands.
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