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This supplementary information contains five supplementary figures (Supplementary 

Fig. 1, Supplementary Fig. 2, Supplementary Fig. 3, Supplementary Fig. 4 and 

Supplementary Fig. 5). 
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Supplementary Fig. 1 a Portion the Ti-La phase diagram and b magnified detail of the 

studied region adapted from1,2, indicating the compositions used for selective laser 

melting. 
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Supplementary Fig. 2 Post-thermal treatment in La-bcc+β field of the Ti-2wt.% La 

(Ti-2La) alloy produced by selective laser melting (SLM). Upon slow cooling of the 

SLM as-built Ti-2La alloy from 900°C with 20°C min-1 (i.e. from the La-bcc+β field 

down to room temperature) tortuous grain arrangements from the as-build condition 

remain in the microstructure, indicating negligible influence of La particles on 

formation of new α grains. Scale bar, 100µm. 
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Supplementary Fig. 3 Post-thermal treatment of the SLM Ti-2La as-built condition via 

slow cooling with 20°C min-1 from 950°C passing through the peritectic line (i.e. from 

L1+β field down to room temperature), provokes formation of α grains and extensive 

globularization. a EBSD phase map for α and β (in blue and red, respectively). The 

microstructure mainly consists in α, though retained β remains in triple junction 

boundaries (~1.4vol.% according to HEXRD). Scale bar, 100µm. EBSD phase maps 

from three sub-regions of a (b triple junction 1, c triple junction 2, d triple junction 3) 

are presented with its corresponding IPF maps and pole figures for {110}β as well as 

{001}α. Scale bars, 10µm. The α variants (encircled in red) surrounding β particles (in 

blue) do not present a usual Burgers OR {001}α || {110}β. This reflects the non-

Burgers path of α formation taking place for the heat treated Ti-2La alloy. Black lines 

in EBSD phase maps of a, b, c and d indicate high angle grain boundaries 

(misorientation->10°).

 
 



5 ºC min-1

20 ºC min-1

100 ºC min-1

Va
ria

tio
n

of
a β

(%
)

Ph
as

e
fra

ct
io

n
of

(v
ol

.%
)

Temperature (ºC)Time (min)

Phase fraction of (vol.%)

Ph
as

e
fra

ct
io

n
of

(v
ol

.%
)

→

a b

c

 

Supplementary Fig. 4 Crystallization kinetics of α in the Ti-2wt.% La alloy during 

continuous cooling. The evolution of volume fractions of α is presented during β  α 

transformation for 5, 20 and 100°C min-1 as a function of a time and b temperature. c 

Evolution of the variation of the lattice parameter of β, aβ, during β  α transformation 

as a function of the volume fraction of α for 5, 20 and 100°C min-1. The error bars 

associated with the determination of the lattice parameters are comprised within the 

symbols. 
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Supplementary Fig. 5 Post-thermal treatment by slow cooling the Ti-1.4Fe-1La alloy 

from 950°C with 20°C min-1 down to room temperature leads to extensive 

globularization of α. a EBSD phase map for α and β (in blue and red, respectively). 

Scale bar, 20µm. IPF maps of β and the corresponding pole figures for {110}β as well 

as {001}α obtained for the α grains pointed in a: b Grain 1, c Grain 2, d Grain 3. Scale 

bars, 20µm. The α variants (encircled in red) do not present a usual Burgers OR 

{001}α || {110}β with respect to its surrounding β matrix (in blue). This can also be 

observed when considering the complete area shown in a, where e encircled regions of 

{001}α variants (in red) do not match those of {110}β (in blue). This reflects the non-

Burgers path of α formation taking place for the heat treated Ti-1.4Fe-1La alloy. 
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