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Fig.1  Experimental and simulated composition-distance results at different temperatures and holding time: (a) 450 �/360 h, 

(b) 500 �/240 h, and (c) 550 �/120 h 
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Fig.2  Experimental and simulated results of IMCs thickness at 

different temperatures for different holding time 
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Fig.3  Experimental and calculated values of diffusion flux of Mg at different temperatures for different holding time: (a) 450 �/360 h, 

(b) 500 �/240 h, and (c) 550 �/120 h 
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Fig.4  Interdiffusion coefficients at different temperatures for different holding time: (a) 450 �/360 h, (b) 500 �/240 h, and (c) 550 �/120 h 
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Fig.5  Variation of interdiffusion coefficient with time and composition at different temperatures for different holding time: (a) rich Mg, 

(b) ε-Mg
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Abstract: In the Mg-Y based rare earth alloy system, the study on the diffusion growth of intermetallic compounds is important due to its 

close interrelation with property. Based on the experimental data of the formation and growth of intermetallic compounds ε-Mg

24

Y

5

 and 

δ-Mg

2

Y in the Mg-Y diffusion couples, the composition- and temperature-dependent interdiffusion coefficients of each phase in the Mg-Y 

alloy system were calculated by numerical inverse method. The results show that the diffusion coefficient of ε-Mg

24

Y

5

 is 4 times higher 

than that of δ-Mg

2

Y. Moreover, the annealing induced element diffusion distribution, diffusion flux and growth thickness of IMC layer with 

time and temperature can be quantitatively simulated. 

Key words: Mg-Y alloy; intermetallic compounds; diffusion growth; numerical inverse methods 
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