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Self-diffusion and the ‘order-order’ relaxation process in intermetallic compounds is described in 

terms of effective atomic jump frequencies and the current degree of chemical long-range order. It is 

demonstrated that the thermodynamic activation energies of self-diffusion and the ‘order-order’ 

relaxation can be expressed in terms of the activation energies of more elementary processes. As the 

derived expressions differ from each other, the values of the thermodynamic activation energies for 

self-diffusion and the ‘order-order’ relaxation can be different although both processes are controlled 

by the same vacancy-mediated elementary atomic jumps. 

In order to assess the the validity of the derived formulae different B2-ordering binary systems 

are simulated. The results of the computer experiments were in good agreement with the tested 

formulae. It was shown that the relationship between the activation energies observed in triple-defect 

B2-ordering binaries, where the value of the activation energy for order-order relaxations is 

substantially lower than that for self-diffusion, does not hold in the case of non-triple-defect binaries. 

Using the tested formulae, the origin of the effect was elucidated and attributed to the atomistic origin 

of the tendency for triple-defect disordering. 
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