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Tab. 2 Tempering temperature designs of different samples
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Fig. 1 Metallographic microstructure analysis
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Tab. 3 Hardness analysis of samples
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Tab. 4 Analysis of tensile properties of samples
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Fig. 2 Analysis of wear loss of different samples
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Fig. 4 Analysis of oxidation resistance at high temperature
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Effect of Tempering Temperature on the Microstructure and Properties of

Cr23 High Chromium Alloy Cast Iron

DUAN Yan-gang
(China Railway Urban Construction Group No.1 Engineering Co., Ltd., Taiyuan 030024, Shanxi, China)

Abstract:

In order to optimize the comprehensive performance of Cr23 high chromium alloy cast iron in the
construction field, this study systematically explored the influence mechanism of tempering temperature on
its microstructure evolution and mechanical properties. Taking the Cr23 high chromium alloy cast iron as
base material in the experiments and setting four tempering temperatures of 400 °C , 450 °C , 500 °C , and
550 °C , the material structures were regulated by using of quenching and tempering composite heat treatment
processes. The results show that the performances of Cr23 alloy cast irons vary significantly at different
tempering temperatures. When tempered at 500 °C , the alloy exhibits a stable microstructure, with uniformly
and well-dispersed carbides; both macroscopic and microscopic hardness reach the maximum values, yield
strength and tensile strength are excellent, wear loss is minimal, and it exhibits optimal wear resistance and
high-temperature oxidation resistance. The tempering performance is poor at 400 °C , intermediate at 450 °C , and
inferior to 500 °C due to over tempering and coarsening of carbides at 550 °C . Overall, the 500 °C tempering
process can achieve synergistic optimization of strength, toughness, and heat resistance, providing key
technical parameters for the application of high chromium cast iron in the construction field.

Key words:
tempering temperature; high chromium alloy cast iron; microstructure; tensile property; friction and wear;
high temperature oxidation resistance
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