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I. Co-Si binary system: Co2Si/CoSi2 and Co/Si reactive diffusion couples
Fig. 2. Comparison between the model-predicted and
experimental data for Co-Si binary system: (a) Co2Si/CoSi2
reactive diffusion couple: thicknesses of the reaction layer
CoSi vs square root of time at different temperatures, green
solid line (predicted in this work), black dashed line
(simulated by DICTRA), red dots (experimental data);(b)
Co/Si reactive diffusion couple: thicknesses square of Co2Si,
CoSi and CoSi2 vs time at 1050 °C, solid line (predicted in
this work), red dots (experimental data).
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Growth rate of stoichiometric compounds:
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 Employ the physical atomic mobility for describing the
diffusion behavior in stoichiometric compounds.
 Develop an analytical computational approach to
describe simultaneous growth process in binary reactive
diffusion couples.
 Applied to three different real cases, and the modelpredicted thickness and composition profiles reveal a
satisfactory agreement with the experimental data.
 The present approach is anticipated to provide a
feasible and efficient way for predicting the multicompound growth in the joining, coating and solar cell
industries.
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Linear equations system:

II. Cu-In binary system: Cu/In reactive diffusion couples

Li = pi t ,(i = 2,3,..., n −1)
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 Reactive diffusion couple has been widely employed
as a theoretical prototype of various industrial processes
including coating, oxidation of metals and synthesis of
solar cells and microelectronic materials.

Reference: Sa Ma, Fangzhou Xing, Dengchun Ming, Lijun Zhang, Scripta Materialia, 191 (2021) 111-115.
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 Two challenges: (i) infinite interdiffusivity and
failure of Fick’s laws for stoichiometric compounds; (ii)
very complex diffusion fluxes and mass balance
relations over the interfaces between the multilayer
compounds, leading to large numerical difficulty.
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Fig. 1. (a) Schematic diagram for simultaneous diffusional
growth of multilayer stoichiometric compounds and
chemical potential profiles in binary reactive diffusion
couples.(b) Schematic diagram for evaluating chemical
potential of stoichiometric compounds at interfaces.

Time1/2

(7.1)
(7.2)
(7.3)

CALPHAD GLOBAL 2021 Conference

(7)

Fig. 3. Calculated and predicted kinetic parameters of Cu2In
and Cu7In3 phases vs inverse temperature: (a) average
mobility and (b) growth rate constant kp.

Fig. 4. Model-predicted and measured composition profiles
of Cu/In diffusion couples annealed at (a) 290°C for 16 days
and (b) at 360°C for 30 days.
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