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DECORATIVE AND PROTECTIVE COATING

MADE OF HIGH-STRENGTH CERAMIC MATERIALS

- METAL OXIDES, NITRITES,

CARBIDES,  CARBONITRIDES -&

Some types of coatings and technologies are already used in watch industry, but 

these technologies are quite energy-consuming. Within the framework of the 

joint projects we are ready to finalize the technologies of vacuum spraying for 

required needs and to increase its energy efficiency.

One-layer coating: TiN; TiCN; ZnN; CrN; AlCrN, TiO2 and others.

Multi-layer coating: TiN-TiCN-TiC; TiN-TiAlN-AlTiN-Al2O3 and others.

There is an increase in the work resource in several times after vacuum spraying. 

For example: Cutting plate: in 2-5 times. Stamps: in 3-4 times.

Blades: in 10-14 times. Drills, milling machines, taps: in 2-4 times.

Press molds: in 3-5 times. Medical tools: in 2-4 times.

There will be no coating in the place of the picture, that is previously 

printed on our printers. Thus, the drawings can be created on the 

surface of the products. 

Thickness of the surface layer is 1-10 mkm, depends on required 

functions.

Methods of spraying – magnetron, ionic, plasma. 

TYPES OF HARDENING SURFACES BY VACUUM SPRAYING:

APPLIED BY VACUUM SPRAYING:



DECORATIVE AND PROTECTIVE COATING

MADE OF HIGH-STRENGTH CERAMIC MATERIALS

Titanium nitride coating for plates from which 

SWATCH makes the dials. 

BASIC MATERIAL

MATERIAL WITH TITANIUM NITRIDE COATING



DECORATIVE AND PROTECTIVE COATING

MADE OF HIGH-STRENGTH CERAMIC MATERIALS

Titanium oxide coating for steel and aluminum products 

creates the rainbow effect. 

This coating is used for decorative functions, however it 

is quite durable, but less then titanium nitride or 

zirconium coating. 

Under certain conditions it is possible to achieve uniform 

coating of certain color. 

STEEL

ALUMINUM



DECORATIVE AND PROTECTIVE COATING
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Coating with carbonitride or titanium-aluminonitride 

creates the blue color. 
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MADE OF HIGH-STRENGTH CERAMIC MATERIALS

Titanium carbide is a black coating.

It can be matte or polished.



DECORATIVE AND PROTECTIVE COATING

MADE OF HIGH-STRENGTH CERAMIC MATERIALS

Zirconium nitride coating is a coating with high 

biocompatibility, it has a very low coefficient of friction 

and high durability. Therefore it is actively applied for 

dental prostheses, crown, bridges coating and rotating 

cutting tool coating. 



Plasma pulse spraying technology of graphite in vacuum 

chamber and deposition of carbon ions with a 

sufficiently high energy on the products.

ARE USED AS THE FOLLOWING TYPES OF COATINGS:

Protective and decorative coating in the watch industry.

High hardness up to 60 Gpa, microhardness – 3200 HV (Vickers).

Hardening and anti-friction coating in mechanical engineering.

Low «dry friction» coefficient 0.07.

Optical coating in special purpose devices.

And in other industries.

High endurance.

PROPERTIES:

- NANODIAMOND COATING -



- NANODIAMOND COATING -

Diamond coating with thickness about 2 microns has a 

black color, it can have matte or glossy structure 

depending on type of surface. 



- ELECTROLYTIC-PLASMA POLISHING -

With the help of plasma, formed around the detail, a few 

microns of metal are removed from the surface in the 

solution of inorganic salts. 

APPLICATION:

Stainless and carbon steel product finishing polishing.

Surface of the detail acquires a mirror shine.

Titanium and copper alloy details polishing.

Roughness to Rа=0.05 mkm is achieved.

Mirror-like surface.

Barb clean-up, sharp edges obtunding.

Surface quality is improved by 2-3 grades.

RESULT:

It is eco-friendly and does not require special treatment facilities. 



- PHOTOLUMINESCENCE

EFFECT COATING -

Fired glow dyes for ceramic and glass are made on the 

basis of special mineral pigments – aluminum and 

calcium oxides fortified with rare-earth metals 

impurities. This alloy has an ability to store the light in the 

daytime and to issue it at night. Such compounds are 

named photoluminescent pigment.  

InkJet 



- COLOR-VARIABLE LUMINOPHORES -

The interval for changing one glow color to another is 10-

20 minutes, after that the luminophore continues to glow 

with the last color until next light charge. 

Each of this luminophores has its own unique glow map, 

depending on the type of the light for activation (day 

light, UV-light, white or yellow luminescent light or 

incandescent lamp).  

Change the color of their glow in complete darkness 

(without UV- and IR- sources).



- TRANSPARENT NANOCERAMICS -

Materials, that are transparent for electromagnetic waves, 

received on the basis of nanopowder ceramic materials have 

cubic symmetry of atoms arrangement and nanosized 

intergranular boundaries. 

Possessing all the properties of ordinary glass the transparent 

ceramics exceeds the ordinary glass by a number of important 

optical indicators:  refraction index, hardness, the ability to 

change oscillation frequency of electromagnetic light waves 

and others. 

Nanoceramics and monocrystals.  In the process of high 

temperature pressing the materials are received, with the 

density close to the density of single crystals of the 

corresponding compounds, with a minimal light scattering, high 

transparency and hardness (refraction index n = 2,08).

Nanoceramics and sapphire. The transparent ceramics has the same high hardness 

as a sapphire – 9 units by Brinell. But, sapphire has monocrystalline structure and has 

a high fragility. Nanoceramics is not monocrystalline and fragile, that is why the 

armored glass is made from such ceramics. This glass surpass the ordinary triplex 

armored glass by its characteristics and efficiency.  

Comparative characteristics:

Nanoceramics and glass.



- TRANSPARENT NANOCERAMICS -

Hublot brand released fully sapphire watch Big Bang 

Sapphire Unico, different parts of it are milled out from 

monocrystalline sapphire and are assembled together 

with bolts and glue. The price of such watch is 60 000$. It 

looks very stylish, but if it is dropped on concrete floor, it 

can crumble into multitude of fragments. It is possible to 

create unicase by high temperature pressing from 

transparent nanoceramics and it will not break if it is 

dropped on a hard floor.



- TRANSPARENT NANOCERAMICS -

Advantages of transparent zirconium oxide ceramics:

IQDEMY + SBRAS

APPLICATION:

Possesses initially high mechanical properties.

Influence opportunities on mechanical properties

by alloying and heat treatment,

chemical resistance and technological effectiveness.

Crack resistance on the level of hard alloy or “fragile” 

steel, and at times higher then, for example, corundum 

ceramics. Therefore stabilized zirconium oxide is 

named “ceramic steel”. The only competitor can be the 

nitride ceramics, but it’s expensive and inaccessible. 

If we doped the transparent nanoceramics with ions of 

rare earth metals, we can obtain colored transparent 

nanoceramics. 



- PRINTING CERAMIC -

3D InkJet 

Working with partners we develop the 3D printer for 

ceramic products printing based on zirconium dioxide 

nanoceramics by inkjet consistent applying of bridging 

and nanopowder layers. 

In contrast to 3DCeram Ceramaker printer, that use 

stereolithography method, the method that we are 

developing:

APPLICATION:

Requires less energy consumption.

Has higher accuracy of obtained details.

Provides the ceramic density more than 90% (from 

obtained by thermal pressing). 



- CERAMIC INK -

UV LED cured ceramic.

APPLICATION:

Ceramic UV inks can be used on various heat-resistant surfaces 
(very high adhesion properties)

InkJet 

High Adhesion (due to the additional baking about 600 C).

Two types of IQDEMY ceramic inks:
-Transparent (varnish effect)
-Color (forming a glazed persistent color coating)



- MIRROR SILVER INK 
(conductive) -

IQDEMY ink production based on silver nanoparticles (up to 100 
nm) dispersed in an organic solvent. 
Easy to use with any type of print-heads (diameter of each nozzle 
20 μm)

InkJet 

The main decorative appeal of the Silver ink is a mirror effect 
on the surface.

Due to the silver contains in the composition (60% concentration) 
the ink also has electrical conductivity properties. It can be used 
for the PCB and electronic devices production by inkjet printing.
In addition to silver ink we can produce transparent ink with 
conductive properties



- GLOW&FLOURESCENT INK -

IQDEMY Chemicals Laboratory created the technology of mixing 
fluorescent colorants and basic CMYK system pigments that 
gives really high-quality and bright color patterns, “neon” colors. 

Lean on this technology IQDEMY do not limit with two or three 
colors and can mix different patterns.

NEOn DIGITAL PRINTING

InkJet 

IQDEMY already can offer the patterns of 8 colors.



- INK FOR WAVE-GUIDE 
PRINTING -

IQDEMY developed special titanium dioxide ink for printing plain 
wave-guide. 
In a day light there is a transparent pattern with closed lines is 
obtained.
Illuminated by a laser it is possible to see a glowing  pattern
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