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Dependence of Yield and Fatigue Strength on Grain Size in Low-Alloy Steel
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Abstract — The dependence of yield strength and fatigue limit on grain size has been studied in a low-alloy
steel heat-treated to produce microstructures from plate-let grains to nearly polygonized grains. The following
Hall-Petch relations were ascertained to hold for the yield strength 0, and the fatigue limit 0, even in using

such grain size d.
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An inequality k, > k. was found in this case and the yield strength showed stronger the grain size dependency
than the fatigue limit. The negative constant Oyo suggests that more refined structural factors, such as

subgrains or dislocation density in these structures, may contribute to the yield strength.
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Table 1  Chemical compositions of the steel tested (wt. %)
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Fig. 3 Micrographs of specimens tempered at 650°C for each tempering time.
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Fig. 4 Dependence of yield strength and fatigue
limit on grain size.
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