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W and its alloys are very promising materials for making plasma facing components in the 

future fusion power reactors. In particular, these materials are being considered candidate 

materials for high heat flux components with structural functions in the divertor [1,2]. The 

properties that make W a suitable material for use as a plasma facing material are its high 

melting point, good thermal conductivity, high thermal stress resistance, low tritium retention 

and high temperature strength.  The ductile-brittle transition temperature (DBTT) for W is the 

temperature range 373-673 K and its recrystallization temperature (RCT) around 1500 K [3]. 

These features limit the operating temperature range of those W components with structural 

functions. On the other hand, pure W is brittle at room temperature, what makes the 

fabrication of W components be very difficult. Nevertheless, the DBTT and RCT for W can 

be improved by addition of some impurities.  For instance, the addition of Re to W lowers the 

ductile-brittle transition temperature (DBTT) and enhances its fabricability and mechanical 

characteristics at high temperatures. However, W-Re alloys have been excluded for fusion 

applications because they suffer severe embrittlement induced by neutron irradiation due to 

the Re transmutation [4 6]. Also, it appears that the operating temperature window for W can 

be modified via a uniform dispersion of oxide nanoparticles as such ThO2, La2O3 or Y2O3. 

Then, the current He-cooled divertor designs are considering a thermal armor of sintered W 

tiles joined to thimbles of oxide dispersion strengthened (ODS) W alloy. These ODS alloys 

have to be properly joined to sintered W tiles, besides having a low DBTT and a high RCT. 

This requires the development of ODS W alloys containing an element that enhances the 

joining using a metal interlayer. In fact, joining between pure W and W-1%La2O3 (WL10) is 

successfully accomplished by a Ti interlayer [7].   

 

The goal of the present work has been the development of different ODS W-V and W-Ti 

alloys containing Y2O3 or La2O3. The alloys have been fabricated by a powder metallurgy 

technique, which consists of the following steps: 1) blending of the starting powders; 2) 

mechanical alloying of the powder blends in a planetary ball mill; 3) encapsulation and 

degassing; and 4) sintering by hot isostatic pressing (HIP) for 2 h at 1573 K and 195 MPa. 

The microstructural characteristics of these alloys have been investigated by X-ray 

diffraction, scanning electron microscopy and atomic force microscopy. The results indicate 

that the addition of Ti or V enhances the W sintering and favors the formation of a dispersion 

of oxide nanoparticles. 
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