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TEM microstructure studies of tempered martensitic stainless steel
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The microstructure of an high-chromium, high-carbon AISI 440C stainless steel after subzero treatment has been
studied in this research. The austenite matrix was first transformed to plate martensite and turned into lenticular
martensite. From the TEM observation results, it is indicated that the growth of lenticular martensite is achieved by the
extension of twins, which released latent heat and activated the screw dislocations to slip in untwinned regions. The
midrib keeps the lattice-invariant deformation mode of twinning, whereas the extended twinned region and untwinned
region combine both twinning and slip modes. Furthermore, the mechanism and the microstructure of tempered
martensite decomposition and carbide precipitation have been studied in the steel. The morphology and the chemical
composition of carbide precipitates at different positions (e.g. midrib, extended twinned regions, and untwinned regions)
in lenticular martensite and the crystallography of their formation have been examined by means of TEM after
tempering at 600°C for various times.
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Table 1 AISI 440C 5~ B3

C Cr Mo Mn Ni Si Al Cu Co P S N
104 174 045 04 04 038 0.02 005 0.04 0.026 0.009 0.029

3 day @1140°C

Temperature(°C)
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