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The Effect of the Carbon Content on the Latent Heat of Phase Transformation of Iron and Steel

Mamoru TAIIMA

Synopsis

: The latent heat and the temperature of phase transformations in iron and hypo-eutectoid steel have been measured by using differential scan-

ning calorimetry. For hypo-eutectoid carbon steel (0.10%~0.69%), the shapes of the latent heat in heating and cooling conditions approxi-
mately agree qualitatively with the carbon content of steel. The major increasing of the latent heat occurred in the carbon content between
0.17% C and 0.26% C. At the higher carbon contents, the latent heat is almost saturated. The latent heat of A, transformation of iron, at heat-
ing process is measured to be 16 kJ/kg and at cooling, it is 19 kJ/kg. Relation between the temperature of phase transformation and the carbon

content of steel is examined and make it clear.
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Fig. 1. The latent heat of A, transformation and ferromag-
netic transition (A,) of pure iron.
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Table 1. The melting point and the heat of fusion of pure

materials.
Tm(C) L(kJ/kg)
In 156.4 28.4
Ag 960.5 104.2

Table 2. The chemical composition of the materials

(mass%).
C Si Mn P S
0.001C 0.001 0.001 0.0001 0.001
0.10C 0.10 0.30 0.65
0.17C 0.17 0.29 0.70
0.26C 0.26 0.27 0.65 0.003 0.002
0.31C 0.31 0.30 0.67
0.34C 0.34 0.26 0.76 0.013 0.012
0.44C 0.44 0.26 0.71 0.014 0.026
0.54C 0.54 0.16 0.81 0.017 0.017
0.63C 0.63 0.30 0.65 0.003 0.002
0.69C 0.69 0.35 0.73 0.012 0.013
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Fig. 2. DSC curve for pure iron.
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Fig. 3. DSC heating and cooling curves for pure iron.
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Fig. 4. Effect of mass on the temperature of A, phase
transformation of pure iron.
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Fig. 5. Effect of mass on the latent heat of A; phase trans-
formation of pure iron.
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Fig. 6. Effect of mass on the latent heat of ferromagnetic
transition of pure iron.
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Fig. 7. DSC heating and cooling curves for hypo-eutectoid carbon steel (0.10%~0.69%).
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Fig. 8. The dependence of the transformation temperature
on the carbon content.
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