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Effects of Si, Mn and Al on Oxidation Resistance of NCF800H
Atsushi Sho, Naoki Katayama and Tatsuro Isomoto

Synopsis: Oxidation behavior of NCF800H has been studied with cyclic oxidation tests at 850°C in order to improve its
oxidation resistance by changing amount of additions of Al, Si and Mn. It was found that resistance to cyclic
oxidation was improved with increasing Al and Si and with decreasing Mn additions. The Si and Al additions
promoted to form internal oxides immediately under Cr,O; oxide layer. These oxides are considered to contribute
to increase an adherence of Cr,O; to the matrix. The decrease of Mn was also beneficial to the adherence of a
surface oxide layer through suppression of formation of MnCr,O,. With the optimization of Si, Al and Mn, oxidation
resistance of NCF800H can be enhanced to that comparable to Ni base alloy of NCF600.
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Fig.2. Shape and dimensions of a specimen for cyclic oxidation test.
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Table 1. Chemical compositions of materials used in this experiment.
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Fig.3. Schematic diagram of cyclic oxidation test apparatus.
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Steel C Si Mn P S Ni Cr Al Ti
A 0.091 1.23 0.82 0.023 0002 3360 21.18 0.370 0.425
B 0.067 0.83 0.22 0.021  0.001 3398 2146 0.350 0.419
C 0.080 0.92 0.18 0.014 0.001 33.00 2090 0695 0.480
NCF800H 0.080 0.29 0.80 0.018 0.004 3332 2092 0.340 0.420
NCF600 0.030 0.26 0.26 0.007 0.001 76.15 1593 0.130 0.192

Table 2. Testing conditions.

Cyclic condition
Number of cycles

Testing temperature("C)

(Heating & keeping : 35min, Cooling : 10min) / 1cycle

Dew point during cooling(°C)

1000
850
30
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Fig.4. Results of cyclic oxidation tests at 850C on NCF800H and
NCF600.
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Fig.5. EPMA analytical results on cross section of scales formed
on NCF800H after 1000 cycles of oxidation test.
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Fig.6. Results of cyclic oxidation tests at 850°C on steel A,
NCF800H and NCF600.
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Fig.8. Results of cyclic oxidation tests at 850°C on steel A, B and
NCF600.

Fig.7. EPMA analytical results on cross section of scales formed on steel A after 1000 cycles of oxidation test.
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Fig.9. EPMA analytical results on cross section of scales formed
on steel B after 1000 cycles of oxidation test.
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Fig.10. Results of cyclic oxidation tests at 850°C on steel B, C and
NCF600.
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Fig.11. EPMA analytical results on cross section of scales formed on steel C after 1000 cycles of oxidation test.
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