Multiphase polymer/nanoparticle 3D printing with shape memory property for untethered actuation
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Material Extrusion 1s one of six main 3D printing categories used in the
development of advanced materials, and more specifically in polymers
and composites. It works by utilizing the continuous filament of
thermoplastic or composite material to construct 3D parts. . The material
extrusion category 1s broken into two methods: Fused Deposition
Modeling and Direct Ink Writing. Both methods work by nozzle FIPU-BI 0. FIPEDRCL

Two feedstock composites are fed into nozzle inlet ports. The feedstock flow
through a series of compartments varying in dimension and shear rate. In the
layer multiplier, the inflow feedstock is divided horizontally and rearranged
vertically to form alternating layers of the inlets. The multiplier in the nozzle
determines the number of alternating feedstock composite layers formed.
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extrusion and patterned layering onto a building platform, but Fused

Deposition Modeling works by melting solid filaments before extrusion

and Direct Ink Writing works directly with inks such as polymer O
solutions.
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The multiphase direct ink writing is a newly developed 3D printing
mechanism following the traditional material extrusion 3D printing
process. It 1s designed to take in two feedstocks as inlets while rearranging
them to form layers within each printed line.
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This methodology allows for efficient, high-quality prints capable of altering
composites, which 1s useful when aiming for the optimization of nanoparticle
distribution and their reinforcement effects. The MDIW 3D printing was
developed with sustainable and optimum use of feedstock materials for large
area printing without compromising on the print speed.
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CONCLUSION

* Successfully fabricated multiphase composites using two grades of TPU with
shape memory property.
* The addition of PCL and Fe,O, produced the necessary thermal and magnetic

responsiveness with environmental control.

* Studied the actuation dependence on the layer direction and folding direction
for both thermal actuation.

* Studied the dependence on layers direction for magnetic actuation using an
electromagnetic system.
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