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Effect of Shot Peening on High Temperature Steam Oxidation Resistance
of S31035 Austenitic Heat Resistant Steel
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Abstract: The S31035 steel was shot peened, and then the high temperature steam oxidation test was carried
out at 665 C. The effect of shot peening on the high temperature steam oxidation behavior of the steel was studied.
The results show that the unpeening sample had obvious oxide diffraction peaks after 100 h oxidation, and a double-
layer of oxides was formed after 3 000 h oxidation. The oxide film thickness of the unpeening sample was about
8.07 pm. The weak (Fe,Cr),; diffraction peak appeared in the shot peening sample after 1 000 h oxidation, and
the surface oxide film was still thin after 3 000 h oxidation, with a thickness of only 0.45 pm. In oxidation, the
oxidation rate constant of the shot peening sample was 3 orders of magnitude lower than that of the unpeening
sample, and the steam oxidation resistance was better. The shot peening refined the surface grains, which provided
more channels for chromium diffusion and led to formation of a Cr,O; protective film on the surface., thereby

improved the high temperature steam oxidation resistance of the steel.
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Table 1 Chemical composition of test steel
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Fig.1 Sampling location (a) and size (b) of water vapor
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Fig.2 XRD patterns of shot peening (a) and unpeening (b) specimens after steam oxidation at 665 ‘C for different times
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Fig.3 Microstructures of shot peening (a—c) and unpeening (d—f) specimens before (a, d) and after (b, ¢, e, f) oxidation

under high-temperature water vapor
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Fig.4 Surface morphology of shot peening (a—b) and unpeening (c—d) specimens after oxidation for

different times under high-temperature water vapor
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Fig.5 EDS spectra at different positions (shown in Fig.4) on surface of shot peening and unpeening specimens after oxidation

under high temperature water vapor for different times: (a) area 1; (b) area 2; (c¢) area 3 and (d) area 4
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Fig. 6

Cross section morphology of shot peening (a—b) and unpeening (¢c—d) specimens after oxidation for different times

under high-temperature water vapor
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Fig. 7 EDS spectra at different positions (shown in Fig. 6) on cross section of shot peening and unpeening specimens after oxidation under

high temperature water vapor for 3 000 h
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Fig.8 Oxidation kinetics curves (a) and fitting results (b) of shot peening and unpeening specimens in high temperature water vapor
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