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Objective

 Produce a significant displacement and force.

 Rely on low voltage for efficiency. 



Constraints

 Inverse piezoelectric effect: when the voltage potential is applied to 
the structure it will expand in the same direction. 

 Reach for work density of  ~ 0.04 j/cm3 or better than that of  human 
muscle tissue.

 Wurtzite crystalline arrangement

 Zinc Oxide

Wurtzite Zincblende Cuboidal
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Model design 



Model design 



COMSOL Testing



COMSOL Results



Model print

 Nanoscribe: Two-photon lithography polymerization. 

 IP-Dip photoresist on 0.7mm ITO Glass substrate.
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Atomic Layer Deposition (ALD)
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Scanning Electron Microscopy (SEM)
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Possible Structures



ALD Results



Model Refinement



Focused Ion Beam (FIB) and Plasma
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X-Ray Diffracractometer (XRD)

 Ensure the crystalline structure of  ZnO to be Wurtzite.

 Crystal normal to surface of  model.
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Passive stress test

 Hysitron Triboindenter: stress, displacement and structure resilience.

 Experimental Young’s modulus
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Active stress test
[14
]

[14]



Questions



Thank you
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