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On increasing temperature you should observe a transition from the initial ordered state, 
with all A atoms on α sites (i.e. all A atoms coloured blue) to a disordered state with A 
atoms evenly distributed over α and β sites (i.e. equal numbers of blue and yellow A atoms).  
This order-disorder phase transition occurs at a critical temperature (just as in the case of 
exsolution) although the precise temperature may be difficult to identify. Note that 
significant short-range order persists well above the critical temperature.

(e) Click on the “Initialise Disordered” button. Set the temperature to 100 K and start 
the simulation. This simulates the effect of taking a disordered material and cooling it 
rapidly through the critical temperature. Make a sketch of the resulting microstructure.

When a disordered material is quenched in this way, there is equal probability of forming 
either the ordered state (blue and black) or the equivalent antiordered state (yellow and 
black). This results in the formation of antiphase domains, separated by antiphase 
boundaries. The ordered and antiordered domains are exactly equivalent to each other, 
except that the A and B atoms are interchanged. The antiphase boundaries are a type of 
planar defect, and can be seen using electron microscopy (Fig. 6). 

Fig. 6. Comparison of antiphase domains created in the simulation with those observed 
experimentally in the system Fe2O3-FeTiO3 using TEM.

(f) Set the composition of the solid solution to xA = 0.4 and click on the “Initialise 

Disordered” button. This generates a solid solution with the ratio of A:B atoms equal 
to 40:60. Set the temperature to 100 K and start the simulation. Look carefully at the 
antiphase boundaries generated. How do they differ from those obtained at the 50:50 
composition? Can you explain this observation?


