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Nano-Rod Piezoelectrics for
Icephobic Surfaces
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Super-Hydrophobic Surfaces @ Why Super-Hydrophobic Surfaces
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@ Super-Hydrophobic Surfaces - Deficiencies

@ Why Super-Hydrophobic Surfaces
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ZnO Coating
Technical Approach
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ZnQO Coating
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Colloidal Seeds
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Thermal/Etching/SAMs Treatment

June 5-7,2012

Etching
e =
= o — e 0=
o -
[—
P, —_— *raon)
amar « )T
. 5
- -
S Jhbe
feTEgN Com m W o
g Time (min)

NASA Aeronautics Mission Directorate FY11 Seedling Phase | Technical Seminar 17

Lotus Effect

June -7, 2012

Siminiiess Mash

~ MO0 mwm hioties. — hesagomal

“SAkls 1280

heptadecafluoro-1,1,2,2- tetra

hydrodecyHiriethoxysilane

NASA Aeronautics Mission Directorate FY11 Seeding Phase | Tachnical Seminar




June5-7,2012

Carbon Nanotubes

Metal Catalysis act as nuclei for ZnO Growth
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@/ Mechanical Robustness

«Mechanical robustness — poor

«Film fails upon touching

«Films required gentle handling
and washing

«Film porosity is needed for
super hydrophobic structure
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g Summary
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~Completed phase | tasks
~Successively Grown ZnO nano-rods
-Successively Characterized Wetting Behavior — 147°
«Environmental Chamber - -30°C/Humidity/ WCA
+ZnO nano-rods exhibit poor mechanical properties
*Phase Il re-focused on mechanical robustness of coating
*Technology — TRL 1 to TRL 2
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