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Powder Injection Molding of Titanium Medical Devices and Implants 
 

Abstract: Powder injection molding exceeds at forming complicated shapes, typical to plastic molding, but from common metal 
or ceramic systems. The technology emerged for computer disk drive, firearm, cellular telephone, and automotive applications. 
Most recently the technology has made significant penetration into medical instrument and device fabrication. Accordingly, 
titanium is an important material for small, complicated implants and tools. An analysis has been conducted on titanium powder 
injection molding (titanium (Ti), titanium alloys (T-6Al-4V, Ti-6Al-7Nb), and titanium compounds (TiAl, NiTi)). This presentation 
will cover the progress in realizing this option with examples of the materials, properties, and applications ranging from early 
demonstrations in running shoe spikes to pending human implants. Each of the process factors is isolated to identify the best 
practices, especially with respect to alloy contamination. The presentation will cover the powder, polymeric binders, feedstock 
formulation, mixing route, molding practice, polymer removal from the molded object, sintering densification, and post-sintering 
effects. Mechanical properties are linked to factors such as the sintering time, sintering temperature, debinding cycle, initial 
powder packing density, and oxygen content. These results help optimize processing toward specific performance objectives. 
Example applications from toys (already realized) to heat valves (yet to be realized) will be shown. 
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