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Effects of Alloying Elements and Pro-eutectoid Ferrite on
Mechanicl Properties in Medium Carbon Steels

H. J. Sim, H. L. Seng and W. J. Nam

Abstract
The effects of alloying elements on microstructural features and mechanical properties in 0.55%C medium carbon

steels were investigated. The samples were austenitized at 1050°C for 30min. followed by quenching in a salt bath in the
temperature range of 500 ~ 620°C. The addition of Cr resulted in the decrease of the volume fraction of pro-eutectoid
ferrite and interlamellar spacing in pearlite and the increase of strength. However, the addition of B caused the increase of

the volume fraction of pro-eutectoid ferrite. Reduction of area and Charpy impact values were influenced by the combined

effect of microstructural features, such as the volume fraction of pro-eutectoid ferrite, interlamellar spacing and the

thickness of lamellar cementite in pearlite.
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Table 1 Chemical compositions of steels

(wt.%)

C Mn Si Cr B Ti

Steel A| 0.551 { 0.500 | 0.304 - - -

Steel B{ 0.550 | 0.496 | 0.303 | 0.198 | - -

Steel C| 0.540 | 0.485 | 0.306 - 120ppm]| 0.010

Steel D} 0.542 | 0.508 | 0.310 | 0.199 |22ppm| 0.010
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Table 2 The calculated values of the thickness of

lamellar cementite, using the equation

(pm)

Trans.
Temp. Steel A | Steel B | Steel C | Steel D
(&Y
500 0.01298 | 0.01165 | 0.01287 | 0.01226

540 0.01492 | 0.01402 | 0.01653 | 0.01401

580 0.01748 | 0.01580 | 0.01812 | 0.01640

620 0.02082 | 0.01930 | 0.02147 | 0.01960
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@
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Fig. 6 The relationships between Charpy impact energy and microstructural features in tested steels, such as
(a) transformation temperature, (b) pro-eutectoid ferrite, (c¢) interlamellar spacing of pearlite and (d)

the thickness of cementite
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