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Structural materials are faced with enormous requirements concerning strength, wear
resistance, but also crack tolerance. In the last decade’s refractory metals and their alloys
were more and more considered as potential alloys for these requirements.

Besides others, Mo-rich Mo-Si-B alloys are in the focus of research on innovative turbine
materials, as they provide high strength at ambient temperatures and satisfactory
fracture toughness as well as high thermal resistance and improved creep resistance [1].
Simulations and comparative experimental assessments against Ni-base superalloys
already demonstrated the outstanding performance of Mo-Si-B alloys [2,3]. V-Si-B alloys,
following a similar alloying concept, was found to offer enormous potential as well,
although at a lower temperature regime (up to 1000°C) in comparison to Mo-Si-B alloys
(up to 1300°C) [4]. Both refractory Me-Si-B (Me = M, V) alloys show up with good ductility
and fracture toughness for a microstructure consisting of hard and creep resistant silicide
phases surrounded by a more ductile solid solution matrix [5,6]. Conventional processing
methods, like powder metallurgy and ingot metallurgy, were already investigated for Me-
Si-B alloys [1,4-6] and currently we are working on the establishment of additive
manufacturing (AM) for this class of materials [7,8].

However, one limitation on the use of the above-mentioned materials is the notably
decreasing creep resistance at higher temperatures. The high strength level at ambient
temperatures, which isimproved by grain refinement, is not stable at temperatures above
0.3*Tm. Me-Si-B materials for the use in high temperature application suffer from creep
damage, that is mainly observed in the solid solution phase, while the silicide phases
provide improved creep resistance.

Oxide dispersion strengthening (ODS) is known to increase the high temperature
materials strength and creep response of metallic materials. The application of the ODS
concept on additively manufactured alloys, like Fe- and Ti-Al-based alloys was already
shown [9,10]. The feasibility of the ODS approach in structural Me-Si-B materials
produced by additive manufacturing is still unexplored. In this study, a new approach of
additive manufacturing of Y203-doped Me-Si-B powder is presented. This approach
combines the oxide dispersed strengthening (ODS) mechanism and additive processing of
innovative intermetallic materials. Homogenously distribution of Y203 particles in the
pre-alloyed Me-Si-B powder material was achieved by means of a short grinding process
in a planetary mill. Undoped Me-Si-B powders are used as reference material. Bulk
samples were consolidated via direct energy deposition (DED) as a method for AM and
examined regarding microstructure, hardness and compression tests.
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