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Observation of Oxide Film of Austenitic Heat-Resistant Cast Steel
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As exhaust gas temperature for automotive engine becomes higher, the higher heat
resistance material is increasingly required. The material for exhaust system was modified
from the ductile iron to the heat resistance cast steel. The anti-oxidation is one of important
properties of the heat resistance cast steel. However, the mechanism based on oxidation in
terms of the structure and the element of oxidation layer was not investigated.

The author observed the growth process of the oxide film generated at 1,000 C of the
austenitic heat-resistant cast steel by using microanalysis technology to clarify the oxidation
mechanism and examined the relationship between the components of the cast steel and the
oxidation mechanism.

As a result, it has been clarified that a dense Cr oxide single film generates on the surface
and the growth rate of the multilayered oxide film becomes slow in case of high content Cr
and Ni cast steel. Although NbC exposed on the surface was oxidized in the beginning, it was
taken into the multilayered oxide film after 100 hours oxidation, and it has been understood
that NbC doesn't play a significant role in the anti-oxidation property.
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Fig. 1 Oxidation loss in weight examination result in 200 hours of
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Fig. 2 Microstructure of materials
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Fig. 3 Cross-sectional structure of heat-resistant austenite cast steel
SCH12 after forced oxidation at 1,000 C kept for (a) 10 min, (b)
10 h, (c) 100 h, and (d) 200 h
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Fig. 4 Cross-sectional structure of heat-resistant austenite cast steel
SCH22 after forced oxidation at 1,000 ‘C kept for (a1) oxide
layer for 10 min, (a2) an enlargement of (a1), (b1) plural oxide
layer for 10 h, (b2) Cr oxide film for 10 h, (c1) plural oxide layer
for 100 h, (c2) Cr oxide film for 100 h, (d1) plural oxide layer for
200 h, and (d2) Cr oxide film for 200 h
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Fig. 5 Cross-sectional structure of heat-resistant austenite cast steel
1.4849 after forced oxidation at 1,000 C kept for (al) plural
oxide layer for 10 min, (a2) Cr oxide film for 10 min, (b1) plural
oxide layer for 10 h, (b2) Cr oxide film for 10h, (c1) plural oxide
layer for 100 h, (c2) Cr oxide film for 100 h, (d1) plural oxide
layer for 200 h, and (d2) Cr oxide film for 200 h
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Fig. 6 Compositional distribution of heat-resistant austenite cast steels after forced oxidation at 1,000 ‘C 10 h ( by EDX analysis)
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Fig. 7 Compositional distribution of plural oxide layer on heat-resistant austenite cast steels after forced oxidation

at 1,000 ‘C 100 h ( by EDX analysis)
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