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Abstract

Hybrid manufacturing of medical implants
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Medical implants from Titanium alloys or pure Titanium are used since many years. Typically, these implants have been
produced by conventional machining on milling centers or turn-mill centers. Years ago, the dental industry has started a
hybrid process by combining LPBF technology with an additional finishing on 5 axis milling centers.

Producing hip cups by additive manufacturing has also become an industry standard over the last years. For this
application, additive manufacturing has not only commercial advantages, but brings additional functionality by building
porous lattice structures on the backside of the implant to improve the grow of bone into the hip cup.

New hybrid processes combine the best of conventional machining and additive manufacturing by printing complex
geometries on pre milled parts. This process on the one hand allows to optimize the production process, but on the other
hand requires very accurate positioning in the AM process to print on pre-machined parts. An example for this process is
tibial baseplate of knee implants with high accuracy and surface finish on the upper side and lattice structure on the lower
side.

Even more advanced is a three-step process chain to produce glenoid baseplates of shoulder implants by turning and
milling discs with break throughs, building up a center dome and lattice structure by SLM process and finishing the part
on a 5-axis milling center. This process does not only improve the functionality of the implant, but also is the most
economical way compared to other processes.
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