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Tungsten Disulfide Dry Film Lubricant and
Citric Acid Passivation Services
Please take advantage of our new facilities, new equipment,
quality workmanship and exceptional turn around times.

AS9100:2009 Certified

ISO 9001:2008 Certified
Registration Number: 951 13 6360
Effective Date: June 20, 2013

Tungsten Disulfide (WS2)
USP Class VI Approved

AMS 2530
DOD-L-85645

3-5 Day Turn Around

Citric Passivation
AMS 2700 E Method II
ASTM A-967
24 Hour Turn Around

Highest Quality Services
Competitive Prices
On Time Delivery

For a Quick Quote

Please call us at 951-296-3686
Email us at ericwoods@appliedtungstenite.com
42309 Winchester Rd Temecula CA 92590 suite G&H
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Back to the Original Science
Applied Tungsenite is now a certified AS9100 Tungsten
Disulfide company. If you are interested in trying our services,
check your old specs. Starting with Aerojet in 1966 to the
present, Applied Tungstenite qualifies for any spec that calls
for “WS2”, “Dry Film Lubricant per AMS 2530”, “Dry Film
Lubricant per DOD-L-85645” etc.
All parts processed by Applied Tungstenite, with no exceptions
are properly air impinged at 700 mph. There is no other way
defined in the AMS 2530. That means burnishing, Dremels,
tumbling and organics are not part of the process.
Our firm, built from the ground up in 2012, is based upon the
certifications AS9100, and aerospace specification AMS
2530. Ed Fabiszak of Microsurface Corporation of Illinois
has granted us a WS2 license for the southwest including
California, Arizona, Nevada, and Utah. With Microsuface’s
state of the art equipment and Ed’s technical guidance we
have the most effective dry film lubricant system available
in southern California.
By combining a faithful application of the original science
with the new facility and state of the art equipment we have
brought Tungsten Disulfide forward to the present.

Eric Woods, President

Certified by
TUV SUD America
ANAB Accredited Registrar

Optimum Uses of Tungstenite
Get the most out of your dry film lubricant

Tungsten Disulfide (WS2) coating can be used in various applications
to solve problems of friction, lubrication and excessive wear. Tungsten
Disulfide can be mechanically impinged at high velocity on any
man-made material. WS2 particles adhere only to the substrate and
not to each other. The result is one layer .5 microns thick.

Primary Lubricant

Tungsten Disulfide dry film lubricant is the optimum material for
applications that absolutely need to remain dry. Tungsten Disulfide
(WS2) was developed for the Mariner space program. It is designed
to work perfectly in the hard vacuum of space, for extended periods
of time, in places where repairs and maintenance are next to impossible.
Tungsten Disulfide is able withstand extreme temperatures changes.
Tungsten Disulfide is inert, non-toxic and non-corrosive which makes
it ideal where migrating substance cannot be risked.

Secondary Lubricant

Increase the performance of your favorite synthetic oil or grease
with parts coated with Tungsten Disulfide. Eliminate micro-welding
on engine parts, reduce galling on bearings, and dramatically
extend the wear-life of any metallic part. Impinged WS2 creates
nano-structures on the substrate that trap oil and grease so not only
will Tungsten Disulfide add an extra layer of lubrication, it will also
improve the effectiveness of conventional lubrication.

Single Use

Improve efficiency in fabrication and installations with Tungsten
Disulfide. One clean cut, one tight fit, and one easy install, use
Tungsten Disulfide when it has to go smoothly once. WS2 is .5 microns
thick so there is no need to adjust the tolerances on exiting products.
A simple solution for your friction problems.

Information Provided by Microsurface Corporation
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Tungsten Di-Sulfide Technical Information
Composition: A single uniform layer of modified Tungsten Di-Sulfide .5 microns thick
Molecular weight of 248.02
Density of 7.4 gms/cc
Hardness of 30 Rockwell C
Non-magnetic
Uniform silver-gray in color

Substrates: All ferrous and non-ferrous metals and selective manmade solids and
plastics. However, the harder the substrate, the better the bond.

Adhesion: High velocity impingement applied at ambient air temperature.
No cure time required
No binders or additional adhesives

Temperatures Range: -460°F to 1200°F (-273°C to 650°C) in normal atmosphere
-360°F to 2400°F (-188°C to 1316°C) in hard vacuum

Load Capacity/Pressure: Same as substrate to 100,000 psi
Coefficient of Friction: Dynamic 0.03 Static 0.07
Coefficients lower then .05 are attainable but will vary with humidity

Chemical Stability: Inert, non-toxic and non-corrosive
Accepts petrochemical oils and greases, synthetic oils, silicone lubricants
and hydraulic fluids.

Lox Compatibility: Insensitive to detonation by or in the presence of oxygen
Outgassing characteristics in vacuum 10 -14 Torr
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Citric Passivation Services
AMS 2700 E Method II (citric acid) is a safe, clean,
efficient passivation method for Stainless Steel, Titanium,
and Bronze.

What is Passivation

The term "passivation" means to make something chemically
passive. Active surfaces react readily while passive surfaces are
resistant to reactions, including corrosive reactions. "Passivating"
active metals is simply to remove any iron from the surface using
an acid solution.

Safe

Citric acid is safe because it does not attack the other elements
in stainless steel. It removes only the iron, therefore reducing
the risk to your parts. The safer chemistry allows for higher bath
temperatures, which aids in bringing iron from several atom
layers down to the surface at a faster rate. The safer chemistry
also allows us to use ultra-sonic equipment, which enhances the
cleaning powers of the acid bath.

Clean

Citric acid was specifically formulated to eliminate the safety and
environmental problems of nitric acid and other mineral acids
used in the passivation of stainless steel. Citric acid does not strip
the nickel or chromium from the substrate therefore it does not
leave heavy metals in the bath. Citric acid yields excellent results
without producing hazardous waste or harmful air pollution.

Efficient

Citric acid passivation rather than nitric acid has a major advantage
at the atomic level. Nitric acid attacks the surface iron first, but
also diminishes the other elements in the alloy. Therefore nitric
effectively limits the depth of the final passive chrome oxide layer.
Citric acid, on the other hand, does not attack the other elements
in stainless steel. It removes only the iron. Citric acid passivation
delivers the maximum possible protective passive layer.
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Nitric vs Citric Passivation

Citric acid is an alternative to nitric acid passivation of stainless steel. Citric acid saves money and provides a safer atmosphere
for employees without hazardous effects on the environment. Below is a comparison that shows citric acid passivation is equal
to or superior to nitric acid passivation.

Nitric Acid Passivation

Citric Acid Passivation

Passivation

Excellent passivation of most grades of stainless

Excellent passivation of nearly all grades of stainless

Iron Oxide
Removal

Removes iron oxide slowly. 20 minutes to several
hours

Readily removes iron oxide. 4-20 minutes

Ease of Use

Bulky safety equipment and extreme care
required. Must control time/temperature carefully
and danger of NOx emissions is always present

Minimum of safety equipment and caution required
in use. No hazard of leaving product in the tank too
long for most products, no hazardous emissions even
with poor grades of stainless steel parts

Temperature Elevated temperature required for many grades

Room temperature satisfactory for many grades.
Elevated temperature improves speed and performance

Environment Very hazardous, Emits toxic gases and creates

Very safe to use as directed, No toxic gases emitted
and creates no hazardous waste.

hazardous waste

Maintenance High cost of maintenance and waste disposal.
High cost of safety and ventilation systems

Solutions lasts much longer and most operations
have no hazardous waste to remove at all

Equipment

Long-term degradation of tanks and area equipment is expected

No deleterious effects on recommended tanks and
equipment, or corrosion of equipment in area

ASTM A-967

Meets requirements

Meets requirements

AMS 2700

Meets requirements

Meets requirements

Information Provided by Stellar Solutions

SAE AMS 2530

AMS 2530 is the most recent specification for Tungsten
Di-sulfide and it supersedes DOD-L-85645

How We Apply AMS 2530
100% Impinged

All parts processed at Applied Tungstenite are properly impinged
at 700 mph. This creates the best possible adhesion to the
substrate. There is no other way listed in AMS 2530 that is compliant.

Our Material
The Tungsten Disulfide used in the process must contain no graphite,
molybdenum disulfide, binders or organic material. This prohibits
the use of wooden jigs in the application process because it could
put organic particles into the powder.

Our Process
Cleaning - The parts will be cleaned with a procedure capable of
removing all polar and non-polar substances including oils and greases
as well as any corrosion products and scale/oxide deposits. Here
at Applied Tungstenite we use an Ultra Sonic Degreaser with an
alkali cleaner to do this for materials not prone to oxidation and
non-toxic solvents for materials that are. We also wear gloves
at all times when handling the parts after cleaning to prevent
re-contamination from skin oils.

Tape Adhesion Test
The Adhesion test is the primary means of testing the quality of
Tungsten Disulfide. Our Adhesion test is done weekly and the
results are sent out with every order. Please call or stop by if you
would like to see the results of our adhesion tests.

Surface Finishing - The parts will be honed with 5 micron aluminum
oxide powder to prepare the substrate for coating
Application - "The coating shall be applied to all specified surfaces by
spraying at high velocity (impinging) under controlled conditions." The
AMS 2530 is very clear. We do not burnish on WS2 or use tumblers.
Testing Methods
Adhesion Test – Tape adhesion test
Appearance Test – Microscope Inspection
Thickness Test – Backscatter Method

Impinged Vs. Burnished
Above are the results of a comparison adhesion test between
High Velocity Impinged WS2 and the same WS2 applied with a
burnishing brush.
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SAE AMS 2700 C Method II

Society of Automotive Engineers Aerospace Material
Specification 2700 E method Two Citric Acid

How We Apply AMS 2700
Our Material
Bath Composition - Parts shall be immersed in an aqueous
solution of 4 to 10 weight percent citric acid. We run our passivation
baths between 3.2 and 3.7 PH which is the average operating PH
of about 10% Citric Acid and 90% Reverse Osmosis water.

Our Process
Bath Temperature - "Bath temperature shall be 70°F to 160°F
(21°C to 71°C) with an immersion time not less then 4 minutes for
baths operating 140°F (60°C), not less than 10 minutes for baths
operating in the 120°F to 140°F (49°C to 60°C) range, not less than
20 minutes for baths operating in the range of 100°F to 119°F
(38°C to 48°C) or not less than 30 minutes for baths operating
below 100°F (38°C). " Here at Applied Tungstenite we run our
baths at 142°F for an average of 6 to 8 minutes depending on the
material. If you want your material put through at a different time
or temp please lets us know and we'll make it happen.
Final Rinse - Immediately after removal from the passivating
solution the parts shall be thoroughly rinsed. Final rinse shall be
carried out in clean water. We run our passivated parts are
doubled rinsed in baths of DI water with a PH kept between
6PH-9PH and run at 142°F.
Drying - “Drying at high temperature allows the passive oxide layer
to grow deeper into the metal.” Tunnel Drying is not required by
the AMS 2700 but we do it to get a better quality out of our citric
acid passivation.
Testing Methods
Free Iron Test – Water Immersion Test, Copper Sulfate Test

Applied Tungstenite

42309 Winchester Rd
Temecula CA 92590 suite G
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ericwoods@appliedtungstenite.com
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