Nanodiamonds in
Coating Technologies
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APioneering technology for
synthesis nanodiamonds (ND)
enabling the highest quallty
of ND powder |

ADesign of novel ND additives: -
for improving functional -
characteristics of existing
materials and products
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o Ado |t|ves_to. electro_lytes melectroplatingi

w Additives InElectroless deposition
o Additive in polymerlc coatings

w Precursorsn CVD coatings

w Thermal diffusion(new)
-~ w PVD Coatingdifture)




Improvementin coatingquality .

A Increasdan wearresistance2-12 times
A Increasdn micro hardness

Cr + ND: up t44001500kg/mm

‘Ni+ ND: up t&00-900kg/mm-

Cu+ ND: up tdl60kg/mm

Ag+ ND: up td80kg/mm

Au + ND: up t@50kg/mm

ND Additives in Electroplating

‘

Cr, Ni, Cu, Au, Ag, Zn, A] = '?

Al + ND: up t®c00-700kg/mm
A Reduced porasity of the coating lay
A Increasen elasticity
A Improved corrosion resistance

8isuspensions for adding to

RT offers stable ND

electrolytes

2-10times Increase in products durability



ND Additives to Electroless
Chemical Deposition Coatings

A Especial importance for Miased coatings which are expected to
replace the polluting Gicontaining coatinggurrently in use

ACoati-ng Improvement by ND.inclusion into the structure of
coatings

A Improvement of the deposition conditions resulting in
decreased columnar structure and porosity of the coating

A Decrease of the deposited metal grain size and increase in the
density of the coating

A Increase in hardness of-Nased coatings by a factor 213
i Increase in the trlbologlcal properties of—Bllcoatlngs _

RT offers stable ND suspensions as
additives for Electroless chemical coatings
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Additive to Pelymeric Coatings

A Increase in hardness and wear resistance
A Improvement in UV / radiation resistance
A Improvement in heat dissipation

A Increase in refractive index

A Corrosion protection

A Insulation

Possible applications include. protective coatings for displays,
paints, adhesives, insulating varnishes, Teflon and thermal
interfaces
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Images of high quality CVD films
obtained by Dr. Feygelson using RayND precursor
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Naval Research Laboratory & SAIC Inc., Washing®ayND was tested for |
seeding in the growth of nanorystalline diamond films of different thickne$s 3,

0.5and2.0microns) in an ASTEX6 KW microwave plasma deposition system.
Thegrown films exhibit a high level of uniformity; roughness and-morphology.



