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Abstract: In this study, high chromium cast iron was subjected to tempering treatment at different tem-
peratures. The effects of tempering temperature on its microstructure, mechanical properties, and im-
pact corrosion-wear behavior were investigated using OM, SEM, EDS, as well as property tests of hard-
ness, impact toughness and impact-corrosion-wear tests. The results show that the tempered microstruc-
ture of high chromium cast iron mainly consists of eutectic carbides, tempered martensite, and second-
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ary carbides. As the tempering temperature increases, the network eutectic carbides undergo reorganiza-
tion, the characteristic of acicular martensite in the matrix weakens, and the matrix gradually transforms
into tempered troostite and tempered sorbite. After low-temperature tempering (<320 °C), the
hardness(HRC) remains above 60, whereas after high-temperature tempering at 550 C, the
hardness(HRC) significantly decreases to 48.09. The tempering temperature has a minor effect on im-
pact toughness, and the material still exhibits predominantly brittle fracture characteristics. When
tempered below 450 °C, the mass loss rate under different impact loads remains stable within the range
of 21.6-26.2 mg/h. However, when the tempering temperature rises to 550 °C, the mass loss rate signi-
ficantly increases to 34.8-38.4 mg/h, indicating a sharp deterioration in the impact-corrosion-wear resist-

ance.

Key words: tempering treatment; high chromium cast iron; microstructure; damage behavior
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Table1 Chemical composition of high-chromium cast
iron (HCCI) %

C Si Mn Cr S P Fe
2.40 0.50 0.37 10.43 <0.04 <0.04 Bal.
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Fig. 1 Photograph of the experimental sample
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Fig. 2 Impact-corrosion-wear testing machine
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Fig.3 Microstructure of high-chromium cast iron under different tempering conditions
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Fig. 4 SEM microstructural morphology of high-chromium cast iron under different tempering conditions
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Fig. 6 Morphology of impact fracture surfaces in high-chromium cast iron under different tempering conditions
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Fig. 8 Surface morphology of impact-corrosion wear in high-chromium cast iron with different tempering conditions under
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Fig. 9 Cross-sectional morphology of impact-corrosion wear in high-chromium cast iron under high impact loads for differ-

ent tempering conditions
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