Anti-Friction Coatings for Corrosion Protection

About Nanografi
NG Chemicals is the registered brand of Nanografi Inc.

Nanografi Inc. was established at METU Technopolis
Ankara Techno park in 2011 by Turkish engineers as a
start-up. Since 2011, we have gained experience and
continue our work in local and international markets by
serving our customers in high value-added critical
business fields, especially in nano/micro materials.
Under mutual joint efforts between the EU & Turkey,
the Ministry of Industry & Technology, Defense
Industry Department, TUBITAK in Turkey and other
scientific institutes in Turkey & abroad, we offer
important contributions to field of nanotechnology.
Nanografi Inc. has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 837249.

Nanografi Inc. is a sister company of, Ahlatci Holding.
Ahlatci Holding, who is active in energy, healthcare,
precious metals & finance supports Nanografi to gain
his targets which are empowered by its main assets,
such as, experienced staff, academic & professional
consultant network, R&D and engineering capability
and financial wealth.
“Production of Carbon Nanotubes and

Graphene”
Nanografi Inc. has dedicated teams for design, R&D
and production of nano materials and micro materials
with advanced material technologies and conducting
studies on new generation products. These products
are, but not limited to, carbon nanotubes & graphene
for academic and commercial projects.
“First

in Turkey to produce carbon
nanotubes”

Nanografi Inc. was the first company to commercially
produce carbon nanotubes in Turkey. Our company has
successfully carried out many projects supported by
national and international programs, such as Horizon
2020, but not limited to.
“Annual Production of 100 tonnes of

Graphene”
We are proud of providing production /R&D support to
the largest technology and industrial companies,
universities and institutes in about 100 countries
around the world. With a diversified & rich product
range, high quality in products and services and fast
shipping support, we add value your business.
“Exporting more than 100 countries”
As of 2020, we have certified our high production
quality with the ISO 9001: 2015 Quality Assurance
System quality certificate.

Nanografi Inc. has production facility, which is one of
the largest graphene mass production facilities in the
world, with an annual graphene production capacity of
100 tons, was successfully completed in 2020.
“Locations in Turkey,

Estonia, Germany
and USA”

Nanografi Inc. has customer support locations in
Turkey, Estonia, Germany and USA which are serving
the customers in their region for sales, distribution and
customer support activities.
“Genetics,

Equipment, Chemicals,
Materials and Energy”

Nanografi Inc. has been active in Materials & Chemicals
which will be followed by projects in Genetics, Energy
and Machinery & Equipment soon.

www.nanografi.com.tr
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About NG Materials
NG Materials is the department of Nanografi Inc. who
is in charge of nano materials and micro materials.

The Industrial fields are, but not limited to, Aviation,
Defense, Chemistry, Automotive; and in the academics,
such as, research centers, institutes & techno parks.

NG Materials provide Solutions, such as:
·
Production of Carbon Nanotubes, Graphene
and nanocomposites with superior properties
using carbon nanotube technology and other
nanoparticles (TiO2, Nano clay, Al2O3 etc.)
·
Production of Nano ink (conductive ink)
production that can be coated as conductive
and transparent for electronic applications
·
Manufacturing Supply of conductive plastic
raw materials with carbon nanotube (TPU, PC,
PA12, PA66, PBT, LDPA, EVA)
·
Supply of advanced technology materials and
nanoparticles & microparticles
·
Developing special devices according to the
needs of users
NG Materials provide Products in following segments:
·
Materials for COVID-19
·
3D Printer Materials
·
Carbon Nanotubes
·
Graphene & Fullerene
·
Nanoparticles & Microparticles
·
Rare Earth Materials
·
Sputtering Targets
·
Dispersions
·
Silicon Wafers & Semiconductor Wafers
·
Battery Equipment
·
Shape Memory Materials
Please visit www.nanografi.com for more details.

Objective of NG Materials
The objective is to design/produce high-tech materials
which have more advanced and reinforced thermal
conductivity, electrical conductivity, density, shapes
and sizes than conventional materials.

Mission of NG Materials
The mission is to provide the materials to customers to
meet their requirements, expectations and obligations
in the projects with the capability of mechanical and
thermal strength, through nanoscale building blocks
that are used in many industrial and R&D / P&D
studies, especially in the Industrial Fields.

Customer Services of NG Materials
NG Materials contribute to our customers' projects
with R&D, Project Development, Project Execution and
Consultancy Services on high performance/advanced
technology materials, nanos (nano materials, particles,
composites, nanoparticle reinforced plastic materials,
CVD and PVD systems) and micro materials.
“Aviation, Defense,

Chemistry and
Automotive and Academy”

NG Materials offer diverse solutions to academic world
(institutions, research centers, universities, 3rd party
R&D consultants/academicians) and well as industrial
fields, especially in Aviation, Defense, Chemistry and
Automotive with close collaboration/cooperation with
the market players.
“Advanced Materials

& Coating
Technologies”

NG Materials have developed high-level coating
technologies and advanced materials. NG Materials
have produced high corrosion, scratch and impact
resistant products with the CVD Method, Graphene
Coatings and with the development of special nanotechnological materials & ultrasonic coating methods.
How to access the NG Materials Department?
NG Materials Department is one-click away!
-You can send RFQs to NG Materials Department’s
email address (sales@nanografi.com).
-You can explore, check technical specifications, read
blogs & shop at www.nanografi.com

www.nanografi.com.tr
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About NG Genetics

Advanced Materials for Covid-19

NG Genetics is the department of Nanografi Inc. who is in
charge of genetic studies including COVID-19 studies.

From the beginning of 2020, promising work on preventive
vaccination studies against Covid-19 epidemic, which has
become a common problem of humanity in a short time,
have been conducted. We are excited to contribute those
studies as Nanografi Inc. As a result of the R&D studies that
lasted six months, the pre-clinical phase, which constitutes
the formulation and animal experiments, was successfully
completed, and applications were made to the official
authorities for the clinical stages that constitute the
experiments on volunteers. The R&D study carried out in the
light of the protocols and practices recommended by the
World Health Organization and international authority
organizations (FDA, EMA etc.) has achieved significant
success thanks to the unique contributions of expert
scientific researchers/effective formulation.
Vaccine R&D is allowed to continue the clinical phase
allowing experiments on volunteers by decision and
ratification of Turkish Institutes of Health. As of the current
stage, the trial of the vaccine will start in the volunteers. The
vaccine development study, which started in February 2020
and successfully completed preclinical studies, has similar or
more effective results compared to its counterparts. It is also
promising as it has been developed with the nasal
application model. Clinical Phase 1 studies of the vaccine is
developed by Nanografi Inc, located in METU Technopolis;
and will be tested on people by a cooperation with Ege
University. Vaccine study, whose original contributions are
protected by patent applications, is also important in terms
of successfully providing antibody formation that can
effectively fight individuals against Covid-19, and that it does
not have a toxic harm to human health. The preventive
vaccination study, where the necessary preparations for the
mass production stages are completed and critical materials
can be produced within the company, will continue in all
clinical phase processes with determination that continues
through this stage. The vaccine, whose studies have been
conducted by successful scientists and experts in the area of
Turkey, will be ready for production with the completion of
all regulatory processes.

With regard to the structural similarities among the
pathogens of coronavirus including MERS-CoV, SARS-CoV
and the novel SARS-CoV-2, Nanografi provides advanced
materials for researchers and enterprises for Covid-19.
(https://nanografi.com/materials-for-covid-19/)
Gold Nanoparticles
Gold nanoparticles can not only serve as treatment strategy
against COVID-19, but they can be applied to design
coronavirus diagnostic kits. As the previous studies have
proved the satisfactory results for the gold nanoparticles
applications, studies concerning developing AuNP-based
platforms can emerge as a relief in the critical moments the
world has gone through. Please contact us for more info.

Medical Applications of Nano Materials
Nanotechnology offers a wide range of applications at the
medical level. The application of nanotechnology in the
medical field is in the process of revolutionizing the practice
of medical care around the world. The main cause of this
revolution is the size of the tools built, which allows them to
apprehend, to diagnose & fight diseases. Nanoscale
materials have greatly benefitted the medical sector due to
their unique characteristics. Currently, nanoscale materials
are used for a variety of medical applications. Please contact
us for more information.

www.nanografi.com.tr

Anti-Friction Coatings for Corrosion Protection

About NG Chemicals

Anti-Friction Coatings (AFCs)

NG Chemicals is the department of Nanografi Inc. who is in
charge of special purpose coatings.

AFCs form a dry film and optimize friction of metal, plastic
and elastomer parts – even under intense loads and harsh
operating and environmental conditions. The coatings are
easy to apply by spraying, brushing, dip-spinning, rollcoating or screen printing.
“Heat-Curing Anti-Friction Coatings”
After curing, the bonded, dry lubricating film provides
durable wear protection with a certain level of corrosion
protection and resists dust and contamination.

NG Materials have also developed Anti-Friction Coatings for
applications of coating against the corrosion. In the tests, the
developed coatings have achieved the highest performance
values in the market compared to their equivalents.

“Anti-Friction Coatings against Corrosion”
We are proud to present you Anti-Friction Coatings (AFCs).
AFCs are bonded, dry-film lubricants that provide superior
lubrication in harsh operating conditions and environmental
extremes. They are economical to apply, long lasting and
valued in uses where other lubricants fail.
They have a number of advantages against lubricating pastes
and greases:
-Dry, clean lubrication unaffected by dust, dirt, moisture
-Lifetime lubrication without aging, evaporation, oxidation
-Rust prevention without surface treatments like galvanizing
-Nonflammable, non-staining protection on metals/plastics
-Controlled film thickness for exact load-bearing capabilities
-Fully effective lubrication even after prolonged shutdown
SKY Series
Coating Type
Anti-Friction Coating
Load class
Low and medium load
Surface type

Metal-Metal, Plastic-Metal

Phase Status

Dispersion
of
Solid
Lubricants in resin solvent
Heat-Curing Dry

Lubricant type
Typical Applications

Coating Type

Automotive applications:
safety belt components,
door corrosion under low
to medium loads locks, etc.
KKY Series
Anti-Friction Coating

Specifical Properties

High loads, low speeds,
mating surfaces

Surface type

Metal-Metal

Phase Status

Solid

Lubricant type

Heat-Curing Dry

Typical Applications

Corrosion and lubrication
for ferrous metal parts that
are inaccessible for relubrication

“MoS2, PTFE or Graphite”
AFCs typically contain PTFE (polytetrafluoroethylene), MoS2
(molybdenum disulfide) or graphite lubricating solids. The
color of AFCs with PTFE is black and with MoS2 is gray.

“Customized Solutions”
Depending on your lubrication need, precise formulations
can be engineered with these or other lubricating solids to
provide customized options that meet your exact
requirements.

“Expert Support for Customers”
Product selection depends on service requirements, the
desired coating method and specific advantages for different
applications. From selecting the right formulation for your
application needs to identifying the proper coating methods,
you can rely on our experts for help.

“How Anti-Friction Coatings Work?”
Anti-Friction Coatings have solid lubricant particles
dispersed in carefully selected blends of resin and solvents.
The volume concentration of lubricants and choice of raw
materials are important for the lubricating and corrosionprotection properties. Once applied to a metal or plastic,
these paint-like solutions bond to the coated surface and
provide a slippery lubricating film that is dry and clean. The
film covers all surface roughness and optimizes metal-tometal, metal-to-plastic or plastic-to-plastic friction even
under extreme loads and working conditions.
AFCs are particularly effective in boundary friction and mixed
friction states. In these states, direct metal-to-metal contact
and wear take place because fluid hydrodynamic lubrication
cannot be realized. In AFCs, the solid lubricants are kept on
the substrate surface by the bonding force of the resin
package so the surfaces are always separated by an effective
dry film–whether under very low speeds, oscillating
movements or high loads. AFCs also support hydrodynamic
lubrication as an agent to improve running-in. AFCs provide
lubricity in case of hydrodynamic film breakdown.

www.nanografi.com.tr
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SKY Series Anti-Friction Coatings
Product Description

Test Standards

Heat-curing dry-film paint-like solid lubricants. SKY AFCs are
formulated with PTFE (polytetrafluoroethylene) in organic
binder-solvent system as a corrosion inhibitor at low &
medium loads on metal-metal & metal-plastic surfaces
under low to medium loads offering advanced corrosion
protection and low friction coefficient.

“SKY & KKYs are Lubricating Paints”
SKY Anti-Friction Coatings (AFCs), also known as lubricating
paints. Anti-Friction Coatings help customers improve
safety, reliability and performance by controlling friction and
wear, preventing component failures, extending lubrication
intervals, and reducing production and operating costs.

Composition




Solid Lubricants
Organic Binder
Solvent






Outstanding corrosion protection
Good aesthetics
Constant/defined friction coefficient for threaded
connections.
High load-carrying capacity
Excellent adhesion to metals
High resistance to oils and fuels
Best corrosion protection of heat-cured AFCs

Specifications @ As Supplied
Type
Product ID
Color
Color (L, a, b)
View
Viscosity (g/m.sec)
Density (g/cm3)
Solid Substance
Fluid to Resistance

DOI
HAZE
ROI
Curing Temperature
Operating Range

MIL-PRF-46010G
ASTM B499, ASTM B2244, ASTM D3359
EN ISO 2812-1, EN ISO 6270-1
IEC 60068-2-14
ASTM B117, ASTM D3960, ASTM D2244
EN ISO 3251

Resistance to Fluids
SKY successfully passed from Resistance to Fluids test
against the fluids:
 Anti-Aging Fluid
 Cleaning Compound
 Regent Water, Ocean Water
 Hydraulic Oil, Turbine Fuel
 Lubricating Oil, Lubricating Cleaner

Proven Quality Form Strict Tests

Features











Anti-Friction Coating
SKY M-3 708D
Black
28.3, -0.04, -1.02
Homogenous
20±2 @ 25± 2 C°
0,94±0,10
120± 1 C°
3.8@20 C°
23.7@60 C°
34.2@85 C°
1.3
0.7
1.1
235 C° @ 45 minutes
between -60 C° and 250C°

More technical details will be available upon request.

SKY successfully passed from the tests:
 Thermal Stability Environment
 Sulfurous Acid/Salt Fog/Salt Spray
 Surface Appearance

Advantages
AFCs are bonded, dry-film lubricants that provide superior
lubrication in harsh operating conditions and environmental
extremes. They are economical to apply, long lasting and
valued in uses where other lubricants fail. Compared to
typical lubricating pastes and greases. The applied coating is
designed as a solid film lubricant that creates a solid film
layer, with lubricating/anti-corrosion properties and a high
quality surface finish. Anti-Friction Coatings have a number
of advantages to the users in automotive and industrial
applications:
 Dry, clean lubrication that is unaffected by dust,
dirt, moisture
 Lifetime lubrication without aging, evaporation,
oxidation
 Rust prevention without any need of surface
treatments like galvanizing
 Nonflammable, non-staining protection on
metal/metals, metals/plastics, metals/elastomers
 Medium load-carrying capacity

Benefits
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Cured film has operating temperature between
-60°C and 250 °C
Low coefficient of friction
Glossy black finish
Excellent corrosion protection

Anti-Friction Coatings for Corrosion Protection
Recommended Applications






HOW TO USE

Metal/Plastic or Metal/Metal Pairs of materials to
be lubricated/protected against corrosion
Used on parts for door & locking mechanisms,
safety belts, springs, hinges, pins and washers.
Suitable for office machines/precision mechanics
Recommended for dry lubrication of fasteners
Brake pad clips to reduce friction, noise, roughness
with clean and durable dry-film lubrication

To ensure the effectiveness and full service life of the SKY
AFCs, a proper coating process needs to be followed. This
method includes several steps such as:
 Surface Preparation
 Application of AFC
 Heat Cure

Automotive and Industrial Applications

Fig 1-The Coating Method

AFCs can be applied in automotive & industrial applications.
Some of the applications are listed below:


Lock mechanisms, lock-catching plates, closures, locking
levers, safety hooks for corrosion protection and longterm lubrication which is not affected by dust and
suitable as topcoat for zinc-plating

Seat belt components as low-friction dry lubrication for
lifetime durability of metal/metal pairs.

Caliper springs and brake clips for dry lubrication of steel
springs in caliper brake pad sliding guides; work alongside
a dry lubricant corrosion protection, anti-seizing/stickslip elimination for insulation

Crash tubes for anti-seizing/stick-slip elimination for
insulation properties

Spindles (EPB) for emergency lubrication, corrosion
protection, fuel/oil resistance, stick-slip elimination

Sunroof rails & guides for corrosion protection and fuel/oil
resistance

Bolts, nuts, studs as threaded connections, Ball-joints,
bushings, rods, fasteners for corrosion protection

Temperature control units of heating systems for stick-slip
elimination
“Dry” lubricants, such as anti-friction coatings (AFCs), can provide
more precise friction control with a clean and slippery film, which
fills in surface irregularities to reduce wear even under extreme
loads. AFCs also provide superior performance in extreme heat and
cold, resist degradation, and dampen noise-producing vibrations.

Usable Life and Storage
Shelf Life

6 Months

(from the date of manufacture in the condition of keeping it
in its original package as unopened/sealed at temperatures
at or below 20 C°)

Step 1-Surface Preparation
 Clean the surfaces before the application
 Make sure that the surface is degreased
 Stir the coating before using and applying it
 Phosphatization or sandblasting increases the
adhesion and service life.
Step 2-Application of AFC
 Stir the coating before using and applying it
 Apply the coating. The coatings are easy to apply
by spraying, brushing, roll coating, dip-spinning,
dip coating, screen printing or centrifuging.
Step 3-Curing and After Curing
 The coating is cured per specifications.
 After curing, the bonded dry lubricating film
provides durable wear protection with a certain
level of corrosion protection and resists dust and
contamination.

Recommended Dry Film Thickness
5-20 µm

Solubility
Thinning can be carried out using the thinner supplied or
recommended by NG Chemicals.

HANDLING PRECAUTIONS
Please note that this document does not include data on
product safety and information for health hazard, physical
hazard & before use that need to be read carefully before
use that is available with the product. Please read health
hazard information, container labels, safety data and
product data sheets before handling.

www.nanografi.com.tr
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KKY Series Anti-Friction Coatings
Product Description

Test Standards

Heat-curing, solid dry-film paint-like lubricants. KKY AFCs are
formulated with MoS2 (Molybdenum Disulfide), white solids
and epoxy binder for metal-metal pairs for medium to heavy
loads/medium fast movements for corrosion protection for
automotive, farm equipment and construction applications;
and a lubricant for high loads, low speeds, dirty
environments and rebuilt equipment.
“SKY & KKYs are Lubricating Paints”
KKY Anti-Friction Coatings (AFCs), also known as lubricating
paints. Anti-Friction Coatings help customers improve
safety, reliability and performance by controlling friction and
wear, preventing component failures, extending lubrication
intervals, and reducing production and operating costs.

Composition






Excellent solution to be used instead of greases &
oils for the applications where there is a risk of
soiling or usage of grease & oil is not desired.
Good & simultaneous protection against corrosion
& suitable for permanent lubrication of friction
contacts under low speed/high loads

Resistance to Fluids
SKY successfully passed from Resistance to Fluids test
against the fluids:
 Anti-Aging Fluid
 Cleaning Compound
 Regent Water, Ocean Water
 Hydraulic Oil, Turbine Fuel
 Lubricating Oil, Lubricating Cleaner
SKY successfully passed from the tests:
 Thermal Stability Environment
 Sulfurous Acid/Salt Fog/Salt Spray
 Surface Appearance

Advantages




Specifications @ As Supplied
Type
Product ID
Color
Color (L, a, b)
View
Viscosity (g/m.sec)
Density (g/cm3)
Solid Substance
Brightness

MIL-PRF-46010G
ASTM B499, ASTM B2244, ASTM D3359
EN ISO 2812-1, EN ISO 6270-1
IEC 60068-2-14
ASTM B117, ASTM D3960, ASTM D2244
EN ISO 3251

Proven Quality Form Strict Tests

Solid Lubricants
Organic Binders
Organic Solvents

Features









Anti-Friction Coating
SKY M-3 A3400
Grey
45,28, 0.24, -2.84
Homogenous
18±2 @ 25± 2 C°
0,85±0,10
120± 1 C°
1.5@20 C°
6.8@60 C°
8.4@85 C°
0
0
0
235 C° @ 45 minutes
between -200 C° and 260C°

DOI
HAZE
ROI
Curing Temperature
Operating Range
of the cured film
More technical details will be available upon request.



KKY is a lead free, anti-friction coating which is well
suited for automotive applications that include
pins, springs, bearings surface and linkages.
KKY can also be used in threaded connections,
fasteners, servo mechanism and instrument
bearings.
KKY is an advanced specialty lubricant formulated
to meet a wide variety of demands in automotive
applications as well as threaded connections,
fasteners and instrument bearings.

Benefits











www.nanografi.com.tr

Excellent lubrication
Excellent corrosion protection
Good solvent resistance
High resistance to fuels & oils
Low coefficient of friction
Excellent adhesion to metals
High load carrying capacity
Exceptionally wide service temperature range
High abrasion resistance, long service life
High competitive strength

Anti-Friction Coatings for Corrosion Protection
Recommended Applications






HOW TO USE

Suitable for permanent lubrication, with
simultaneous corrosion protection of friction
contacts involving high loads and low speed.
Used wherever oils or greases cannot be used for
technical reasons or are undesirable because of the
risk of soiling.
The surface pre-treatment is recommended with
either blasting or phosphating which will increase
the adhesion of the KKY Series coating.

To ensure the effectiveness and full service life of the SKY
AFCs, a proper coating process needs to be followed. This
method includes several steps such as:
 Surface Preparation
 Application of AFC
 Heat Cure

Automotive and Industrial Applications
AFCs can be applied in automotive & industrial applications.
KKY is an advanced specialty lubricant formulated to meet a
wide variety of demands in automotive applications as well
as threaded connections, fasteners and instrument bearings.
Some of the applications are listed below:









Fig 1-The Coating Method

Sliding contacts of metal/metal combinations with slow
to moderate fast movements and high loads
Pins, springs and bearing surfaces in breaks of autos
Body hinges and linkages of autos
Moving parts in locks, switches, ventilation controls and
servo mechanisms
Under the hood linkages exposed to dust, moisture, fuels,
oils and other contaminants
Hinge pins, sleeve bearings and cams
Servo mechanism and instrument bearing
Threaded connections and fasteners

Recommended Film Thickness
5-22 µm

Solubility
Thinning can be carried out using the thinner supplied or
recommended by NG Chemicals.

HANDLING PRECAUTIONS
Please note that this document does not include data on
product safety and information for health hazard, physical
hazard & before use that need to be read carefully before
use that is available with the product. Please read health
hazard information, container labels, safety data and
product data sheets before handling.

Usable Life and Storage
Shelf Life
24 Months
(In the condition of keeping it in its original package
unopened & as sealed at temperatures between 0 C° and
25 C°.)

Table1-The Coating Method Comparison
Step 1-Surface Preparation
 Clean the surfaces before the application
 Make sure that the surface is degreased
 Stir the coating before using and applying it
 Phosphatization or sandblasting increases the
adhesion and service life.
Step 2-Application of AFC
 Stir the coating before using and applying it
 Apply the coating. The coatings are easy to apply
by spraying, dipping, painting or centrifuging.
Step 3-Curing and After Curing
 The coating is cured per specifications.
 After curing, the bonded dry lubricating film
provides durable wear protection with a certain
level of corrosion protection and resists dust and
contamination.
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“Customers in more than 60 countries”

Nanografi – Materials for Future
We add value to your business with its support with our rich product range, high quality in products and services and
fast shipping to all parts of the world.

Contact Us
Nanografi Nano Teknoloji Inc.
www.nanografi.com.tr
General inquiries
info@nanografi.com
Sales
sales@nanografi.com
R&D
r-n-d@nanografi.com
E-commerce site
www.nanografi.com
Post Address:
ODTU Teknokent İkizler Binası B-1/H
Cankaya/Ankara TURKEY

Telephone Numbers:
Germany
Estonia
USA
Turkey
06531

www.nanografi.com.tr

+49 1633567521
+372 6023579
+1 628 2503636
+90 312 2858509

