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The effect of Si Addition on the Spheroidization of Hyper-eutectoid Steel
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Abstract In this study, effects of silicon addition on the spheroidizing annealing of hyper-eutectoid steel was investi-
gated. Heat treatment at various temperatures in the y + 0 region was also conducted in order to systematically control
the kinetics of undissolved cementite. It was found that small amount of Si addition could increase both A, and A,
transformation temperature by both the JMat Pro evaluation and dilatometric measurement. It was also revealed by the
microstructural observation that the volume fraction of retained cementite during heat treatment increased with
decreasing temperature as well as increasing Si content. Based on the results obtained, it could be suggested that sphe-
roidization at relatively higher temperature above 950°C could be achieved by small addition of Si.
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Table 1. Chemical compositions of hyper-eutectoid steels used in this study (Unit: wt.%)
C Si Cr Fe Notes
0.25%Si 0.96 0.251 0.340 1.49 bal. SUj2
1.50%Si1 1.00 1.47 0.349 1.50 bal.
2.00%S1 1.06 1.98 0.349 1.50 bal.
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Fig. 1. JMat Pro evaluation of transformation
temperature in alloys 0.25%Si, 1.5%Si and 2.0%Si,
respectively.
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Fig. 2. Dilatometric curves of 0.25%Si, 1.5%Si and
2.0%Si samples upon heating.
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Table 2. Summary of phase transformation temperatures obtained by both the JMat Pro evaluation and the

Dilatometric curves

Specimen . . .
Method 0.25%Si1 1.5%Si1 2.0%Si
Ay 750°C 785°C 785°C
JMat Pro evaluation
A 890°C 930°C 930°C
) ) A, 772°C 812°C 817°C
Dilatometric curves
A, 927°C 986°C 1001°C
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Fig. 4. Cementite volume fraction of quenched 0.25%S;,
1.5%Si and 2.0%$Si samples during dilatometer test.
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Fig. 5. Hardness of quenched 0.25%Si, 1.5%Si and
2.00%$Si samples during dilatometer test.
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