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Microstructural Factors on Ductility in Steels containing
Pearlite

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

Abstract
The effect of transformation temperature on microstructural features and their effects on ductility in 0.55%C steels

were investigated, compared with in 0.82%C eutectoid steel. The samples were austenitized at 1000°C for 30min.

followed by quenching in a salt bath in the temperature range of 500 ~ 620°C. It was found that reduction of area(RA)

increased with increasing transformation temperature and then, decreased after reaching its maximum value in steels

containing pro-eutectoid ferrite less than 6%. The thickness of lamellar cementite was found to be the main factor

controlling RA. Additionally, the presence of cementite thickness for the maximum ductility in all the tested steels was

observed as about 0.015um for tested steels.
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Table 1 Chemical compositions of steels

(wt.%)
C Mn Si Cr S P
Steel A | 0.551 | 0.500 | 0.304 | - |0.006 | 0.017
Steel B | 0.550 | 0.496 | 0.303 | 0.198 | 0.006 | 0.010
Steel C | 0.821 | 0.498 [ 0.223 | - | 0.004 | 0.004
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Table 2 The volume fraction of pro-eutectoid ferrite

(%)
Trans. Temp Steel A Steel B
500°C 1.357 1.582
540°C 2.561 237
580°C 3.611 2.902
620°C 5.183 4.708
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Fig. 1 SEM micrograph showing cementite lamellae
of degenerated pearlite in steel B
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Table 3 The lamellar spacing of the pearlite

(um)
Trans. Temp Steel A Steel B
500C 0.01298 0.01165
540°C 0.01492 0.01402
580°C 0.01748 0.01580
620°C 0.02082 | 0.01930
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