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内容简介： 

Lithiation of silicon in Li-ion batteries, oxidation of silicon in integrated-circuit and semiconductor technologies, 

oxidation and fracture processes in polycrystalline silicon microscale parts of MEMS are among important examples of 

chemical reactions, affected by mechanical stresses, which in turn are generated by transformation strains 

accompanying the reaction. Such chemical transformations are also accompanied by changing elastic moduli and 

rheological properties of solid constituents. From the mathematical point of view, such reactions represent coupled 

problems of chemo-mechanics “diffusion–chemistry–mechanics” with unknown interfaces, the propagation velocity of 

which depends on the concentration of the diffusing constituent and stresses while the concentration and stresses 

depend on the interface position. The problem is considered within the framework based on the concept of chemical 

affinity tensor. Tensorial nature of the chemical affinity for chemical reactions in a solid is discussed. It is shown how 

the chemical affinity tensor determines the configurational (thermodynamic) force driving the chemical reaction in a 

solid. Stresses affect the reaction via the affinity tensor. Various models of diffusion near the reaction front are 

discussed. The cases of elastic and viscoelastic reaction product are studied and principal difference between the cases 

is emphasised. Examples of boundary-value coupled problems of chemo-mechanics are presented. It is demonstrated 

how stresses can retard, block and accelerate the reaction. Finally, a volume chemical reaction is considered and its 

consistency with a tensorial nature of the chemical affinity is demonstrated. 
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