
Cbcc Ti-Al-Cr-Fe-Mo-Zr multicomponent system

A self-consistent diffusion mobility database in bcc Ti-Al-Cr-Fe-Mo-Zr 
multicomponent system was developed incorporated with the 
thermodynamic descriptions. The conclusions are as follows:

The atomic mobility for the 36 end-members was checked or  re-
assessed by fitting to the reliable experimental self- and impurity 

diffusion coefficients; the atomic for as assumed the same value as Al 
diffusion in bcc-Fe;

The interaction parameters in bcc Ti-Al, Ti-Cr, Ti-Mo and Ti-Zr was re-
assessed by fitting to the experimental interdiffusion coefficients. The 

calculated/experimental values show interaction parameters: 
o agreements. The simu profile of binary diffusion couple reproduces
the

l measurements well;
The interaction parameters in bcc Ti-Al-Cr, Ti-Al-Mo, Ti-Al-Zr and Ti-Mo-
Zr was re-assessed by fitting to the ternary experimental interdiffusion 

coefficients. The calculated/experimental ternary interdiffusion 
coefficients show good simulated composition profiles of various 

diffusion couples reproduce the experimental measurements Binary 
interaction parameters: The interaction parameters of the sub-binary all 

Ti- were critically re-assessed by fitting to the experimental 
interdiffusion coefficients. A good agreement was obtained through the 

comparison made between the calculated and experimental binary 
interdiffusion coefficients. The model-predicted composition profiles 
reasonably represent those that took place in the sub-binary alloys, 

thereby validate the assessed mobility database in the present work.
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Abstract: In this work, the atomic mobility parameters of bcc Ti-Al, Ti-Cr, Ti-Mo, Ti-Zr binary and Ti-Al-Cr, Ti-Al-Mo, Ti-Al-Zr, Ti-Mo-Zr ternary are re-assessed, in order to develop a self-
consistent diffusion mobility database in the Ti-Al-Cr-Fe-Mo-Zr multicomponent system. The calculated diffusion coefficients for all including subsystem show good agreement. The
model-predicted composition profiles for the diffusion couples reproduce the experimental data well, thereby validating the assessed mobility database in the present work.

A Self-consistent Diffusion Mobility Database in 

bcc Ti-Al-Cr-Mo-Zr Multicomponent Alloys

Optimization processing: The sub-binary and ternary system including in bcc Ti-Al-Cr-Fe-
Mo-Zr multicomponent system are listed in Table. 1.

Results and discussions
 Checking the end-member parameters: Figure 1 shows the calculated self- and

impurity diffusion coefficients. Good agreement was obtained compared with the
experimental data.

Fig. 1 The validation of the atomic mobility parameters for end-members.
(a) bcc-Ti; (b) bcc-Cr; (c) bcc-Mo; and (d) bcc-Zr.

Fig. 5 Simulated composition profile of (a-b)Ti-Al-Cr; (c-d) Ti-Al-Mo; (e-f) Ti-Al-Zr; and
(g-h) Ti-Mo-Zr alloys compared with experimental data.

Conclusions:
By adjusting the interaction parameters of bcc Ti-Al, Ti-Cr, Ti-Mo, Ti-Zr binary and Ti-Al-Cr, Ti-Al-Mo, Ti-Al-Zr, Ti-Mo-Zr ternary, a self-consistent diffusion mobility database in bcc Ti-Al-Cr-
Fe-Mo-Zr multicomponent system was developed. The calculated diffusion coefficients and simulated composition profiles show good agreement with the experimental data, suggesting
the satisfactory assessment in this work.

Table 1. A summary of all sub-binary and ternary systems including in bcc Ti-Al-Cr-
Mo-Zr multicomponent alloys. The re-assessed system are marked in blue color.

 Re-assessment of  binary system: Calculated interdiffusion coefficients 

Simulated composition profiles:

Fig. 2 Calculated interdiffusion coefficients of (a) Ti-Al; (b) Ti-Cr; (c)Ti-Mo; 
and (d)Ti-Zr alloys compared with experimental data. 

Fig. 3 Simulated composition profile of (a)Ti-Al; (b) Ti-Cr; (c)Ti-Mo; and (d)Ti-Zr alloys 
compared with experimental data

 Re-assessment of ternary system: calculated ternary interdiffusion coefficients

Fig. 4 Calculated interdiffusion coefficients of (a-b) Ti-Al-Cr; (c-d) Ti-Al-Mo; (e-f) Ti-Al-Zr; 
and (g-h) Ti-Mo-Zr alloys compared with experimental data.

Simulation of composition profiles

Have experimental
interdiffusion coefficients,
conflicted with previous
assessments.
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