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Deploying Robotics
for Spatial Free Form
Additive Manufacturing

In this talk the conceptualization and realization of a system that
deploys an industrial robot arm platform for additive manufacturing
is presented. Conventional 3D printers, especially those
employing fused deposition modeling (FDM) processes, are
restricted to depositing material in a single toolpath plane (e.g. x-y
plane). To ameliorate this limitation, we have been exploring
various kinematic architectures and motion planning methods. The
focus of this study was to explore the feasibility of integrating
commercial off the shelf (COTS) additive manufacturing
technologies with a six degree of freedom industrial robot arm to
yield a 3D additive manufacturing system with the capability to
perform free-form six degree of freedom fused deposition
modeling. Here, we utilized the general motion capabilities of an
industrial robot arm to yield the ability to deposit material as
desired in three dimensions. A Yaskawa Motoman SV3X six
degree of freedom general purpose industrial robot arm was
equipped with a fused deposition modeling extruder print head.
This integration combined two mature technologies, industrial
robot arms and FDM print heads, into a new system with new
additive manufacturing capabilities that we call MotoMaker. Using
the MotoMaker system a three dimensional lattice structure
generator for multi-plane fused deposition modeling printing was
investigated.  Experimental results show the achievable
capabilities of the 3D lattice structure generator for use with the
multi-plane platform. In this talk we summarize the knowledge
gained and lessons learned in developing the MotoMaker robot
platform for additive manufacturing.



