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Effect of Carbon and Chromium Contents on Latent Heat of Pearlite Transformation of Steels

Mamoru TAIMA, Yuzo NISHIMOTO, Keigo SHIMA and Yoshikazu MANTANI

Synopsis : Differential scanning calorimetry was used to obtain information about the latent heat and the temperature of phase transformations in hypo-
and hyper-eutectoid steels, cast irons and chromium alloy steels. The tests by DSC apparatus were conducted with a heating process to
1000°C at a constant rate of 5°C/min and with a cooling process to 300°C at same rate. In the heating process, the latent heat of the pearlite

to austenite transformations increases rapidly to the carbon content up to eutectoid and decreases proportionally above. Each peak tempera-

ture of phase transformation shows an increase with the chromium contents. In the heating process, the latent heat of 5% and 10% chromium

contents is approximately half the amount of 0%. The latent heat of phase transformation has a constant value for all chromium contents in

the cooling process. The empirical expressions of the start temperature of phase transformation for chromium contents were confirmed for

their effectiveness of SUJ2 (high carbon chromium bearing steel).
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Table 1. The melting point and the heat of fusion of pure
materials.

Tm(°C) [L(J/kg)
In | 1564 | 284
Ag | 9619 | 1042

Table 2. Chemical composition of the materials. (mass%)

C Cr St Mn Ni
0.1%C| 0.10 : 03 | 065 -
0.26%C| 0.26 0.27 0.65 -
0.44%C| 044 0.26 | 0.71 -
0.54%C| 0.54 - 0.16 | 081 -
0.74%C| 0.74 | <0.01 | <0.01 | <0.01 | <0.01
0.98%C| 0.98 | <0.01 | <0.01 | <0.01 | <0.01
1.93%C| 1.93 | <0.01 | <0.01 | <0.01 | <0.01
3.06%C| 3.06 <0.01 | <0.01 | <0.01 | <0.01
144%C| 444 | <001 | <0.01 | <0.01 | <0.01
5%Cr | 0.99 493 03 0.63 0.02
10%Cr | 1.06 9.97 029 0.62 0.01
SUI2 | 100 | 136 | 025 | 032 | 004
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Fig. 1. DSC curve for 0.74% carbon steel.
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Fig. 2. DSC heating curves for carbon steels.
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Fig. 3. DSC cooling curves for carbon steels.
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Fig. 4. Dependence of the transformation temperatures on
carbon content. The letters s, p, and f represent the
starting, the peak, and the finishing temperatures.
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Fig. 5. Variation of latent heats of phase transformations
with carbon content.

Fig. 6. Microstructures for 4.44% cast iron.
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Fig. 9. DSC heating and cooling curves for SUJ2 steel.
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Fig. 10. Variation of latent heats of phase transformations
with chromium content.
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Fig. 12. Variation of latent heats of phase transformations
with DSC maximum temperatures.
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