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Influence of Anharmonic Vibration on the

Thermomechanical Properties of Fe,—,Co,Si Alloy

MING Ting-yao's, SHEN Feng-juan®, TANG Hai-yan'
1. City College of Science and Technology . Chongging University , Yongchuan Chongqging 402167 , China ;
2. School of Electrical and Electronic Engineering s Chongqing University of Art and Sciences ,

Yongchuan Chongging 402160 , China

Abstract: In a study reported herein, a physical model of the Fe,_, Co, Si alloy was established. Applying
the theory of thermodynamics and solid state physics, the physical model’s Gibbs function, free energy,
Debye temperature, elastic modulus and analytical formula of heat capacity varying with temperature
change were obtained. In addition, the effects of anharmonic vibration and impurity concentration on the
thermodynamic properties of Fe,—, Co, Si alloy were discussed. The results were as follows. (1) With in-
creasing temperature, the Debye temperature and elastic modulus of the alloy slowly decreased, but the
constant pressure heat capacity non-linearly increased, which approximately obeyed the T3 law of the sec-
ond on the condition that the temperature was low. (2) The effects of its Debye temperature, elastic mod-
ulus, constant pressure heat capacity and anharmonic vibration on heat capacity all increased with the in-
crease in the impurity concentration of cobalt. (3) Without considering atomic anharmonic vibration, the
Debye temperature and elastic modulus of the alloy were constant. In contrast, when atomic anharmonic
vibration was taken into consideration, the Debye temperature and elastic modulus of the alloy would vary
with the temperature, and the results showed that the influence of impurity concentration and anharmonic
vibration on the thermodynamic properties of the alloy became more significant when temperature was
higher.

Key words: Fe, . Co,Si alloy; anharmonicity; Debye temperature; elastic modulus; heat capacity
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