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Table 2 Variation of carbides Gibbs free energy of No.2
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Table 3 Variation of carbides Gibbs free energy of No.3 and
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Effect of Multi Alloying on Thermodynamics and Dynamics of 25Cr High
Chromium Cast Iron

SONG Shao-feng', YANG Yang', SUN Hui-bin’, LIU Xiu-zhen', ZHANG Tao', LI Xiu-lan®
(1. Chongging vocational and Technical University of Mechatronics, Chongqing 402760, China; 2. Sichuan University of
Science & Engineering, Yibin 644002, Sichuan, China)

Abstract:

The effects of V, Ti, Nb and Mo multi-alloying on the solidification thermodynamics and dynamics of 25Cr
high chromium cast iron are discussed. The analysis shows that with the increase of alloy element content,
the sensitivity and dependence of thermodynamic Gibbs free energy AG of M C high melting point carbide on
temperature change decrease. The dependence of Gibbs free energy AG on temperature is basically unchanged.
The thermodynamic tendency of endogenous high melting point M, C carbides increases with the increase of
alloy element content, and the mutual traction and staggered competition of strong carbide forming elements
to carbon atoms increases. The decrease of partial molar potential energy and activity of carbon atoms during
solidification enhances the diffusion barrier, and carbon atoms diffuse mainly by vacancy and gap mechanism.
The alloying elements bear an isotropic restraining force, which increases the cluster aggregation resistance.
When the thermodynamic conditions are met, the kinetic conditions of some M C type high melting point
carbide may not be met.
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