Direct Microdispensing Printing of Silver-Based Heaters on 3D-Printed
TPU for Shape-Memory Actuation

The integration of flexible and printable electronics with additive manufacturing
offers new opportunities for the development of multifunctional smart structures,
combining the geometrical freedom of 3D printing with directly integrated electronic
functionalities. In this work, a thermal heater is directly fabricated on 3D-printed
thermoplastic polyurethane (TPU) by microdispensing a commercial silver paste
using a Voltera NOVA printer. The Shape-Memory TPU specimens were first
produced by fused deposition modeling, followed by the deposition of the resistive
heater pattern directly onto their surface.

The printed heaters were electrically activated and their temperature distribution
was investigated by infrared thermography. The obtained thermal maps
demonstrate the feasibility of generating localized heating directly on the TPU
substrate, providing a preliminary assessment of the thermal performance of the
printed structures. These preliminary results demonstrate the potential of combining
additive manufacturing and direct-write printed electronics to fabricate integrated
thermal actuators for shape-memory polymers actuation.
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