“Tune-able™ Hybrid™ Coatings for Light Metal Components

Hybrid™ Coatings

The Hybrid™ coating is a new approach to producing thin, functional coatings on light metal surfaces. It’s so-called as it’'s a combination of anodisation and electro-deposition. By manip-

ulating the growth of anodising pores in the alloy, we can form a structure that will accept electro-deposition that will grow from the substrate up through the nano-tube array. As we ad- R
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just the deposition variables, we can alter the deposit crystallinity and orientation to ensure nano-pores are completely filled and the electrical and adhesive bond to the part is strong.

Samples tested:
As coated

After Thermal Shock testing
After NSS testing

After Lightning Strike testing

Electrodeposition Deposition

Adhesion - ASTM B571
Lightning Strike - EN2591-214

Anodising

Tests Performed
= Scribe grid test
= Mandrel bend test

Standard Hybrid™ Coatings
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= Low cost, low energy use;

ensure a strong interlock between the substrate, the anodising

- High performance from a thin coating on light metals;

structure, and the functional top layer. This is achieved by regu-
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- Uses existing production equipment - easy to adopt.
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6 micron duplex Hybrid Ni

= Anodising 2 microns

=  Columnar nickel 4.5 microns
= [aminar nickel 1.5 microns

Time Conductivity mQ/in2
> 120 0.3 0.9

10 micron duplex Hybrid Ni

= Anodising 2-3 microns

=  Columnar nickel 7 microns
= [aminar Nickel 3 microns

Time Conductivity mQ/in2
(hours) = Pre
> 500* 0.25 0.9

*> 75 hours CASS
Neutral Salt Spray - ASTM B117

Standard Hybrid™ coatings are flat, and have an “interlock” layer usually of nickel or copper that is deposited into the pores. The
outer layer maybe any other metal suitable for deposition. Standard Hybrid™ coatings are 6um—10um in total thickness, and pro-
vide protection and conductivity. The nickel coatings in these pictures offer excellent wear and corrosion resistance, strong adhe-
sion to the substrate, and perform well in thermal shock, and lightning tests.

5 Cycles
-65°C 30 minutes
+25°C 2 minutes
+175°C 30 minutes
+25°C 2 minutes
. Hybrid Coating Thickness Conductivity Crack or Peel
6 micron 1.2 mQ/in?

Thermal Cycling - Mil-Std-883 Method 1010 Condition F

Hemispherical Hybrid™ Coatings Black Hybrid™ Coatings

Black Hybrid™ coatings can be formed in multiple ways. Here the anodising has been tuned to fine density and nano-particle nickel deposited across

By manipulating the pore density and deposition structure of different Hybrid™ coatings, we can form a “tune-able” hemispherical morphology.

Typical Bright Nickel Coating on Aluminium
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The “tune-ability” of this hemispherical structure offers a range of interesting and surprising functionality, from changes in energy absorption across the UV-Vis-IR spectrum, to greatly improved
surface wear resistance. The surface can be tuned to be strongly hydrophobic or strongly hydrophilic, and can be adjusted for oleophilic or ice-phobic characteristics. The unique morphology also
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has a tactile component, producing a surface that is soft and pleasant to touch.
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Can produce an hemispherical Surface Morphology. Tune-able surface morphology allows creation of hydrophilic,
hydrophobic, or unique surface aesthetic.
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Hybrid™ Black Ni (red) versus standard Black Ni.

New Research - Hybrid™ Deposited Riblets for Drag Reduction

Configurations

Riblet featured surface can reduce drag in air and water. Riblet surfaces drag reduction: (top views) Hydrophobic / Superhydrophobic surface drag reduction: R ece ntly C| rrus h as b een inV e S.l_i g ati N g th e p Ot e nti 3 I t o) tu ne
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Fig. 7 Schematics of flow model: (a) flow on the normal surface with
no-slip boundary conditions. (b) Flow with a film of air produced by the
superhydrophobic surface (state in a Wenzel mode) on the obtained

= Problems exist with bending adhesion after plating

substantially with further tuning.
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the surface. The resulting morphology and increased pore density absorbs a broad spectrum of UV and visible light.
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Cirrus Hybrid Black Ni with Cirrus Dopant™

Hybrid™ coatings also be produced by depositing standard black nickel into the anodising pores. This method will create a du-
rable Black Nickel surface, that can be further enhanced with the inclusion of Cirrus Dopant™ nano-particle reinforcement.
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