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In order to preserve surface stability and mechanical properties of the substrate
materials, coatings are applied to the alloy surfaces for the high temperature ap-
plications. Even with the application of coating, the substrate materials must also
have its own resistance to the high temperature oxidation because the substrate
may be catastrophically degraded when coatings are failed. In this research, Ni-
base superalloys, IN 713C and Hastelloy X for the substrate materials of coatings,
were examined by the isothermal and cyclic oxidation experiments. In the isother-
mal oxidation experiments, the dominant protective oxide scale of Hastelloy X was
Cr;0; and that of IN 713C was the Al-rich oxide scale. Both alloys formed pro-
tective oxide scales, and showed good isothermal oxidation resistance but IN 713C
showed better oxidation resistance than Hastelloy X owing to the formation of Al-
rich oxide scales. Also for cyclic oxidation experiments, due to the favorable
adhesion between the substrate and oxide scales, IN 713C having thin Al-rich
oxide scales showed better oxidation resistance than Hastelloy X throughout the
temperature ranges tested. Comparing these two alloys IN 713C had better oxida-
tion resistance but both alloys showed good oxidation resistance up to 1000°C.
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Table 1. Chemical compositions of specimens (wt% )

Ni Cr Al Fe Mo

Th w C Co Si Zr  Nb B

Hastelloy X 47.0 22.0 - 185 9.0
Inconel 713C  73.9 14.2 5.1 - 3.2

- 06 01 15 05 - - -

9.7 - 0.18 - - 0.09 3.0 0.014
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Fig. 1. Isothermal oxidation results of (a)
Hastelloy X and (b) IN 713C at 900°C, 1000 and
1100°C in air.
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Fig. 2. Surface morphologies after isothermal oxidation of Hastelloy X at (a) 900°C (b) 1000°C {(c) 1100<C,
and of IN 713C at (d) 900°C (e) 1000°C (f) 1100°C for 100 hours.
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Fig. 3. Transverse section morphologies after isothermal oxidation of Hastelloy X at (a) 900C (b) 1000C
(c) 1100°C, and of IN 713C at (d) 900°C (e) 1000°C (f) 1100°C for 100 hours.
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Fig. 4. Cyclic oxidation results of (a) Hastelloy X
and (b) IN 713C at 900°C, 1000°C and 1100°C in air.
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Fig. 5. Surface morphologies after cyclic oxidation of Hastelloy X at (a) 900°C for 1018 hours (b) 1000°C for
1000 hours (c) 1100 for 482 hours, and of IN 713C at (d) 900°C for 1042 hours (b) 1000°C for 1040 hours

(c) 1100°C for 791 hours.
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Fig. 6. Transverse section morphologies after cyclic oxidation of Hastelloy X at (a) 900°C for 1018 hours (b)
1000°C for 1000 hours (c) 1100°C for 482 hours, and of IN 713C at (d) 900°C for 1042 hours (e) 1000 for

1040 hours (f) 1100°C for 791 hours.
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