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FEATURE : Recent Trends in Technology to Control Fine Microstructures
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Influence of Silicon Content on the Structure and Adhesion of Primary Scales
on Si Containing Steels
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The adhesion and structure of scales formed in LNG combustion gas on steels with an Si content increased
up to 3.0wtd were studied by hot-compression testing, Raman spectroscopy, and X-ray absorption fine
structure (XAFS) testing. The Fe,SiO, content at the scale/steel interface increased as the Si content
increases. This suppresses the diffusion of Fe ions from the steel and results in a compact subscale, when
oxidized below the temperature at which Fe,SiO, melts. The strong adhesion of scales to the high Si content
steel is due to the structure of subscale at the interface.
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Table 1 Chemical compositions of silicon containing steels
(massO)

Sample C Si Mn P S
S1 0.1 00.03 00.05 00.025 00.025
S2 0.1 0.5 00.05 [00.025 00.025
S3 0.1 15 00.05 00.025 00.025
S4 0.1 3.0 00.05 00.025 00.025
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Fig. 1 Effect of silicon content on weight gain of samples
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Fig. 4 RDF of subscales formed at 1 473K
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