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Figure S1 - SEM image (a) and EDS spectrum (b) of α phase in Ti-Al-V alloy. 
 
The EDS spectrum recorded for β phase in the microstructure of Ti-Al-V alloy is depicted in 
Figure S1 (b). The location of the area of analysis is illustrated in Figure S1 (a). The highest 
peak in the spectrum belongs to the base metal (Ti), in addition to some other peaks from Al 
and V alloying elements. Similarly, the analyses of the two phases in other microstructures 
were accomplished. 

 

 
Figure S2 - Line analysis of β phase in TiAlNb alloy. 

 
The line analysis through β phase is shown in Figure S2. The phase β is surrounded by the 
equiaxed α phase in the microstructure of Ti-Al-Nb alloy. The distribution of different alloying 
elements, Ti, Nb and Al, is illustrated throughout these two phases. The highest line, in green 
color, represents the distribution of Ti and the grey line depicts that of Nb. Additionally, the 
third one, in pink color, displays the line analysis of the Al element. Obviously, the β phase 
has lower Ti and Al contents than the α phase, while it exhibits higher amount of Nb 
compared to α phase. 
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Figure S3 – Microstructure of the Ti-Al-Nb alloy (a), and mapping of Ti (b), Al (c), and Nb (d) 
alloying elements. 

 

The distribution of alloying elements such as Ti, Al and Nb in Ti-Al-Nb alloy is depicted in 
Figure S3. Mapping analysis for the bimodal α/β microstructure of Ti-Al-Nb alloy is exhibited 
in Figure S3 (a), where a clear β phase surrounded by equiaxed α phase is observed at higher 
magnification, 20000×. Figure S3 (b-d), illustrates the segregation of Ti, Al and Nb alloying 
elements, respectively. The distribution of these elements between α and β phases is 
represented by the density of different colors. The rich areas of Ti, Al and Nb elements are 
decorated by red color, while the poor areas are painted with dark color. In case of Ti element, 
as it preferably segregated to α phase, as shown in Figure S2, the area of α phase is colored 
with a combination of red, yellow and pink, however the β phase area, with lower Ti content, 
has a dark color, see Figure S3 (b). The contrast for the partitioning of Al alloying element 
between α and β phases is not as clear as in the case of Ti element, Fig. S3 (c). In addition to the 
distribution of Ti and Al, the segregation of Nb alloying element, with lower percentage, to α 
phase is represented by a combination of green, blue and black colors, while the area of the β 
phase with higher Nb content is decorated by a mixture of red and white colors, as shown in 
Figure S3 (d).  
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Figure S4 - (a) SEM micrograph with marked areas for EDS analysis, (b) EDS examination at 
defect and at the surrounding, not corroded area. 

 

Fig. S4 (a) depicts the SEM micrograph and Fig. S4 (b) EDS area analyses for the Ti-6Al-7Nb 
alloy after one week long exposure to NaCl electrolyte. Area “2” represents adsorbed layer, 
rich in carbon and oxygen. 
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Figure S5 - High-resolution Ti2p XPS spectra with the quality fit (light blue line) for each 
studied alloy: (a) pure Ti reference, (b) TC21, (c) Ti-6Al-4V, (d) Ti-6Al-7Nb. 

 

The presence of titanium (IV) oxides was confirmed with a peak doublet, Ti2p3/2 at 458.6 eV. No 
other chemical states were required to obtain a good fit during peak deconvolution, as 
indicated by a light blue line. The FWHM of Ti2p3/2 peak ranged between 1.0 (Ti-6Al-4V) and 
1.2 eV (TC21).  


