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Table 1 Calculation parameters of Cu, Ti and Zn**?"!

Element 'y )/(du)"? A v /(em®mol 2?) T i/K AG?*/(J-mol "
Cu 1.47 4.55 3.70 1357.8 600+0.2T
Ti 1.47 3.65 4.80 1933.0 6000-0.1T
Zn 1.35 4.10 4.44 692.5 2969-1.6T
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Fig. 1 Value of free energy change with solute content
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Fig. 2 Segregation free energy changes with solute content
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Table 2 Comparison between stacking fault energy

calculation value and experimental value of Cu and Cu-Zn

alloy (mJ/m?)
AG{™* AG!™* Calculated Experimental
Sample NIy NIy value value
Cu 77.54 - 77.54 415391 78631
Cu-10%Zn 112 8.14 1942 220301 3503134
Cu-20%Zn 134 1347 14.82 181327341
Cu-30%Zn  —8.65 16.61 7.96 7001 14031734
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Thermodynamic calculation of stacking fault energy of copper alloy

HOU Li-min', HOU Li-feng', WEI Huan', WEI Ying-hui'*2

(1. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;

2. Shanxi Institute of Technology, Yangquan 045000, China)

Abstract: Stacking fault energy (SFE) is an intrinsic parameter of metallic material, which has a significant impact on the

plastic deformation mechanism and mechanical property. Especially for severe plastic deformation, the SFE can change

the deformation and grain refinement mechanism of metal. There are many measurements or methods for calculating the

value of SFE. Thermodynamic method, as one of the widely adopted way, can visually detect the effect of the

temperature and alloying elements on the SFE. The thermodynamic method was used to estimate the SFE value of Cu,

Cu-Ti and Cu-Zn alloys. The results show that at room temperature, the SFE values of Cu-Ti and Cu-Zn alloys decrease

with the concentration of alloying elements increasing. When the same solute element content of two kinds of alloys is

added, the solute Ti has more influence on the stacking fault energy of alloy. The segregation free energy for Cu-Zn and

Cu-Ti alloy would be raised with the increasing of solute elements.

Key words: Cu alloy; stacking fault energy; thermodynamic
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