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ABSTRACT

The high temperature corrosion of Fe—C alloys were studied at | atm SO gas in the tempe-
rature range 500 ~ 800°C by means of a thermogravimetric analysis. The Na3 804 induced high
temperature corrosion rate was also measured at I atm Oy gas under above the temperature range.
The reaction products were identified with the aid of X-ray diffraction technique, and the micro-
structure of the alloy/scale interface was observed with a optical microscope and SEM. The experi-
mental results were discussed by the thermodynamic celculations. Under above the experimental
condition, the reaction rates decreased with increasing carbon content. The transfer of Fe ion was
limited by a residue of carbon precipitated at alloy scale interface due to the oxidation of Fe-C
alloys at alloy surface. The effect of cold working on reaction rate was different between the Fe
containing low carbon content and Fe-C Alloy containing carbon above 0.73 Wi%. In a cold
worked iron containing low carbon content, the recrysfallization of metal surface leads to the poor
adherence between the alloy and the scale. The outward diffusion of ion through the scale is
estimated to be hindered by the cavity formed between the alloy and the scale, consequently
decreasing reaction rate. In the case Fe-C containing carbon above 0.73Wt% alloys, the reaction
rate was little affected by cold working, because the effect of carbon content on reaction rate is

greater than the effect of cold working.
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1. Quartz spring 10. Flowmeter
2. Cathetometer 11. Gas regulator
3. Temperalure controller 12. Gas bomb

and pyremecter 13. Needle vaive
4. Thermo couple 14. Vacuum valve
5. Quartz tube 15, Vacuum valve
6. Water jacket 16. Speeimen
7. Warer jacket 17. Roiary pump
8. Furnace 18. P,0,
9. Winch

Fig. 1. Schematic diagrom of experimental apparatus.
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Fig. 17. SEM micrograph of the scale on
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