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Abstract
Advanced research in additive manufacturing (AM) technologies has continued at an accelerating rate over
the past decade. Precision AM is the process of using precision machines that can generate precision tool
motion to fabricate the dimensions of an object with nanometric tolerance. The overarching goal of this
research is synthesis of additive manufacturing with precision engineering device needs for smart materials
and structures. In view of the recent research trend of nanotechnology, AM is promising, but it has
technologically challenging problems. A team of experts in precision engineering, advanced manufacturing,
metrology, mechatronics, and materials need to work together to address this interdisciplinary problem as a
team. In the presentation, the current AM technologies will be reviewed. Second, a novel AM process for
piezoelectric polymers will be discussed. This research will create fundamental knowledge relating
electromechanical material property characterization and processing of piezoelectric polymers and can create
a novel and transformative method to produce 3D structured smart materials and devices for sensing,
actuation, and energy harvesting applications. Lastly, AM-based precision engineering devices for
nanopositioning applications will be introduced. We created the world cheapest high precision stage by
exploiting AM, precision engineering, and optics. This research will fill gaps in knowledge base by testing
the accuracy, precision, stability and fatigue limits of different AM processes and materials and creating
comparative benchmarks and can potentially transform precision engineering device design for sensing and
actuation applications.
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