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Substitution of Metal Atom within Carbide during Tempering
Treatment of a 12Cr—-Mo Steel
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Abstract

Substitution of metal atoms within the carbide of 12Cr- Mo steel were studied according to
tempering treatment. Transmission electron microscopy and energy dispersive X-ray
spectroscopy were used to determine types and chemical compositions of precipitates. The
dissolution of the Ma23Cs carbide was occurred by the diffusion of chromium atoms. The
chemical composition of M3C formed at low tempering temperature is similar to the base
material, but the enrichment of chromium and depletion of iron in M3sC occur with increasing
the tempering time and temperature. On the other hand chromium content decreases and iron
content increases in Ma3Ces carbide with increasing the tempering time and temperature. M23Ce
forms at the ¢ —ferrite/tempered martensite interface regardless of tempering temperatures.
The chromium content of MxCs formed at low temperature is low, but chromium content
increases and iron content decrease in M2xsCe with increasing the tempering time and

temperature.
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Table 1 Chemical composition of 12Cr-Mo steel

C Si Mn Ni Cr Mo V Nb W N

12Cr-1MoVW | 019 036 0.59 053 11.79 099 031 0.02 049 <0.01

Fig. 1 Optical microstructure(a, b) and TEM microstructure (c, d) after
normalizing at 1050°C (a, ¢) and normalizing at 1050°C + tempering
at 750°C (b, d)
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Fig. 4 Carbide morphology along & —ferrite/martensite
interface : tempered at (a) 550°C for 0.5hr
and (b) 700°C for 2hrs
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Fig. 5 Cr/Fe ratio of M23Cs carbide precipitated
at ¢ —ferrite/martensite interface
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