
Value Proposition/USP
3-D printing of titanium offers further optimization of strength/weight ratio besides reduced production cost of complex parts. 
Examples: Airbus’ titanium cabin bracket was produced with the help of 3D metal printing. The bionic component weighs 30 percent 
less than the traditionally milled piece.
Pulley wheels for bicycle gears is an example of how 3D printing can produce low weight structures. Minimal amount of metal is 
used, however it is still of outmost importance that the surface is resistant against wear. New technology for surface hardening of 3D 
printed titanium parts can vastly improve the materials performance.

Business Opportunity/Objective/Commercial Perspectives
3-D additive manufacturing is foreseen to expand rapidly and Titanium is the metal of choice. In May 2015 Airbus announced that its 
new Airbus A350 XWB included over 1000 components manufactured by 3D printing. The combination of new technology for 
surface hardening combined with 3D metal printing of titanium can lead to a whole new range of printed titanium products.

Technology Description/Technology Summary
The performance of 3-D printed titanium parts can be enhanced, when combined with hardening processes. New technology has 
been developed for surface hardening of 3D printed titanium parts. The technology imparts the material with extreme surface 
hardness by chemical modification of the surface zone; the hard layer is an integral part of material. Hence, the material is fully 
scratch resistant and does not suffer from wear. Moreover, the surface hardening process results in controlled compressive stresses 
in the surface of the 3D printed part, which is highly beneficial for the fatigue resistance. An example of a surface hardened 3D 
printed titanium grade 5 alloy is shown above (microstructure of the hard surface case). Large amounts of carbon and oxygen have
been incorporated into the surface of the printed part resulting in a very hard surface compound layer supported by a hard 
underlying diffusion zone.

Development Phase/Current State
Currently the technology is at TRL 6. 
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Seeking
• Funding/Investors
• Licensee
• Partner/Research Collaboration
• IPR Sale
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