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used to create the base into which are mixed the additives to create the specific formula the 
manufacturer is trying to create. 

Synthetics often boast a greater ‘stability’ than pure mineral oils, as well as a higher flash point making 
them safer in higher temperatures. Fewer impurities create a very uniform composition of the oil which 
can be a benefit over the non-synthesized mineral oils. I confess, that in these simple points alone the 
average off-the-shelf synthetic-based oils are more stable, probably have a higher flash point and likely 
have fewer impurities that the average non-synthetic mineral based oils. But does all that equate to a 
better product than mineral based oils? That very much remains to be seen.

Mineral Based Non-Synthetic Oils 
Mineral-based oils represent the vast majority of the firearm lubrication products on the market today. 
Mineral-based oils originate from natural sources like crude oil found in the ground in almost 
innumerable quantities. As a matter of fact, with the exception of the global downturn of economies 
during the Wuhan Virus outbreak, crude oil production has grown almost every single year since 19903 
and on average almost every year since it’s discovery in Titusville, PA in 1859. Every year usage goes 
up, production goes up, and discovery of new and crude reserves are located meaning availability goes 
up. As crude oil availability seems to be so continually available, even increasing in known natural 
stockpiles, the hypothesis of Abiogenic petroleum production not only continues to gain in credibility in 
scientific spheres, but also in likelihood4. Clearly this does not please the global climate change/anti-, but 
facts are facts. 

Made of hydrocarbons that break down into smaller molecules when heated up, mineral-based oil 
moves easily around moving parts while dissolving, flooding and removing dirt and other debris.  

Mineral-based oils are vast in numbers because of their proven effectiveness, their affordability, and their 
availability in the form of raw materials. In their basic form, mineral-based oils remain prominent because 
they are lower in cost, accessibility and yes, are environmentally sustainable.  

This is the category into which Weapon Shield™ falls. 

Creating the Right Lubricant 
Where fully synthetic and mineral based lubricants differ in the way their base oil is produced, what they 
have in common is the practice of improving the lubricant with additives. Through the process of 
introducing selective chemical additives both synthetic and mineral based lubricants are enhanced in 
very specific ways to meet very specific challenges.  

In the world of motor oil, additives can assist in reducing friction and wear (viscosity enhancers), but they 
are also specifically formulated to break down in time to demand replacement. Some additives are 
directed at enhancing engine cleanliness by washing away deposits (detergents), and providing better 
protection against oxidation and corrosion (corrosion preventatives). All this to improve overall 
performance and efficiency. Specialized blends are specifically designed for applications like engine 
break-in and high mileage. As you can see, customizing an oil for a vehicle engine can be very specific 
and very detailed.  

When Weapon Shield™ was designed by Dr. George Fennell, he had no other goals or agendas in mind 
other than designing the best lubricant possible for his chosen application – firearms. What does this 
take? Being an expert in both tribology and firearms operations, George had a step up on most of his 
competitors. Tribology5 is defined as the science and technology of interacting surfaces in relative 
3 https://yearbook.enerdata.net/crude-oil/world-production-statistics.html  
4 https://energyskeptic.com/2016/abiotic-oil-theory-and-its-implications-for-peak-oil/ 
5https://www.sciencedirect.com/topics/engineering/tribology#:~:text=Tribology%20is%20defined%20as%20the,realized%20for%20thou
sands%20of%20years.  

https://yearbook.enerdata.net/crude-oil/world-production-statistics.html
https://energyskeptic.com/2016/abiotic-oil-theory-and-its-implications-for-peak-oil/
https://www.sciencedirect.com/topics/engineering/tribology#:%7E:text=Tribology%20is%20defined%20as%20the,realized%20for%20thousands%20of%20years
https://www.sciencedirect.com/topics/engineering/tribology#:%7E:text=Tribology%20is%20defined%20as%20the,realized%20for%20thousands%20of%20years
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motion. It includes the study and application of the principles of friction, lubrication and wear. 
Understanding the mechanical function of firearms and the forces and frictions that are part of the 
operations was a study that George took on because he saw the need. As an active action shooter 
himself and seeing the problems that were being experienced on the firing line, he used his knowledge in 
tribology to design a solution.  

What Properties are Needed to Improve the function of a Firearm with Lubrication? 
The Oxford dictionary defines lubrication as “the action of applying a substance such as oil or grease to 
an engine or component so as to minimize friction and allow smooth movement.” This is a supremely 
over generalized definition but meets the satisfaction of the common vernacular. For our purposes we 
will define lubrication as “the control of friction and wear by the introduction of a friction-reducing 
component between moving surfaces in contact.”  

Firearms have the same lubrication problems related to their proper function that anything with moving 
parts experiences - friction. But every firearm is not the same. Overcoming the coefficients of friction and 
their effects on the operation and longevity of a revolver vs. an AR15 as an example, are completely 
different.  

Revolvers, lever actions, bolt actions, falling or rolling block single shot rifles or break-action shotguns 
require low levels of friction reduction. On the other side of the coin, semi-automatic, and fully automatic 
firearms produce moments of combined friction and energy that need very specific treatment if they are 
going to be lubricated properly allowing for proper and reliable function of the mechanism. While a poorly 
or unlubricated revolver may continue to work without incident, shooters will soon learn that such is not 
the case with present-day advanced repeating and autoloading firearms. 

With modern firearms comes a new level of lubrication need that for the most part has never really been 
addressed properly. At least until Georg Fennell invented Weapon Shield™. 

The force, pressure, velocity and heat components that are brought into the equation when considering 
proper reliable function of modern autoloaders is diverse and incredible. These forces and heat elements 
are increased exponentially over considerations of revolver, single-shot and break action firearms. So 
much so that each component needs to be considered when formulating a proper CLP for use in all 
aspects of firearms usage. 

The Super-Power of Advanced Boundary Film (ABF) Technology 
As we have shown earlier, lubricants are pretty similar in base with variations in additives. Advanced 
Boundary Film (ABF) protection is what makes Weapon Shield stand out from all the others.  

Boundary lubrication is one of three main types of lubrication: 

1. Full Fluid-Film Lubrication 
2. Elastohydrodynamic or just Hydrodynamic Lubrication 
3. Boundary Film Lubrication  

With Full fluid-film lubrication the elements are either fully immersed in the lubricant fluid, or the fluid is at 
a constant state between the two opposing surfaces. In this case the lubricant is pressurized (naturally or 
mechanically) to force the two surfaces away from each other and therefore friction is greatly reduced. 
Heat, surface smoothness and weight of the two surfaces all impart variables to the lubrication needs.  

Elastohydrodynamic lubrication works differently. This type of lubrication provides the answer to why 
many mechanisms operate under conditions that are beyond the limits thought possible. Research has 
shown however that the effect on lubricants of high contact pressure creates a large increase in the 
viscosity of the lubricant. This viscosity increase combined with the elasticity of the metal causes the 
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lubricant film to act like a thin solid film, thus preventing any metal-to-metal contact. (see noted 
ScienceDirect.com article in the footnotes). 

Boundary lubrication is also nothing new. In more detail, boundary lubrication is perhaps best defined as 
the lubrication of surfaces by fluid films so thin that the friction coefficient is affected by both the type of 
lubricant and the nature of the surface and is largely independent of viscosity.  

A fluid lubricant introduced between two surfaces may spread to a microscopically thin film that reduces 
the sliding friction between the surfaces. The peaks of the high spots may touch, but interlocking occurs 
only to a limited extent and frictional resistance will be relatively low. 

A variety of chemical additives can be incorporated in lubricating oils to improve their properties under 
boundary lubrication conditions. Some of these additives react with the surfaces to produce an extremely 
thin layer of solid lubricant, which helps to separate the surfaces and prevent seizure. Others improve 
the resistance of the oil film to the effect of pressure.6 

Here is where Weapon Shield’s™ technology and George’s genius come into play. Through years of 
study and practical application George Fennel formulated Weapon Shield™ used additives in ways no 
other tribologist has done. The select and proprietary Weapon Shield™ formula of additives not only 
creates the best conditions for boundary film lubrication, but it also ADVANCES the science of ABF with 
George’s additives to do the following: 

• Remove asperities (small particles of material removed from the surfaces of the opposing metals) 
• Trap the asperities in the fluid removing them from causing friction or further damage to the 

materials surfaces 
• Chemically create two positively charged surfaces that repel each other and repel asperities 
• Increase lubrication properties by increased pressure 
• Improve metal surfaces thereby reducing friction 
• Remove and repel moisture from the surfaces 
• Impart strong corrosion protection 

 

 
6 Science Direct: https://www.sciencedirect.com/topics/engineering/boundary-
lubrication#:~:text=Boundary%20lubrication%20is%20perhaps%20best,is%20largely%20independent%20of%20viscosity. 
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As you can see, ABF technology is not just a method of lubrication, but a self-perpetuating improvement 
process that reduces friction, heat and leaves the user with improved metal surfaces. 

No other firearms dedicated lubricant can challenge Weapon Shield™ or boast such performance. This 
ABF Technology is unique to Weapon Shield™ from Rattac Technologies, LLC. 

 

Making Modern Firearm Operate Reliably  
As we have seen with revolvers and other types of firearms, there are some firearms that produce lower 
states of friction when in operation. Revolvers, lever actions, slide-action (pump) shotguns, or 
falling/rolling block actions all require minimal lubrication to function. So does this mean Weapon 
Shield™ is over-kill? No, and here’s why. 

Protection Beyond Friction  
Just because a firearm’s moving parts are not exposed to high heat and/or high pressures with every 
cycle or function of the firearm does not mean that they do not need protection beyond just the reduction 
of friction to prevent wear. Weapon Shield™ does so much more than just reduce friction.  

Weapon Shield™ is a full Cleaner, Lubricant and Protectant, commonly called a “CLP.” Using Weapon 
Shield™ alone will help break up carbon deposits, lead and copper fouling and more. Weapon Shield™ 
solvent is a far better pure cleaner as it is focused on the cleaning element of CLP only. Once cleaned, 
Weapon Shield™ is designed to microscopically penetrate fissured surfaces protecting all metal surfaces 
from and repelling moisture that will cause corrosive results, especially if any carbon remains on the 
surface of the metals.  

Carbon, along with copper, lead and the general residues of shooting that remain in the action and the 
firearm’s barrel is commonly called “fouling”. The reason that it is so important to clear out all this fouling 
is because these materials are all hygroscopic. This means they absorb moisture from the air and when 
that moisture combines with the fouling residue it creates caustic elements like hydroxide or sodium 
hydroxide that corrodes most steel. Carbon residue will attract moisture for certain. That moisture will 
combine with Carbon Dioxide from the air creating carbonic acid and more water, which perpetuates the 
process. Carbonic acid and sodium hydroxide can be caustic to some metals causing rust but can (in 
most cases) be seen early on as forming a building layer of white flaky power which is actually extracted 
sodium carbonates. This process is most frequently observed on parkerized parts like 4140/4150 carbon 
steel AR15 barrels and parkerized steel parts in general. Leaving these fouling elements unremoved or 
your bore untreated is inviting disaster.  

Once cleaned of all carbon and fouling, Weapon Shield™ treated metal surfaces will have a smooth, 
silky texture to them, and will help your firearms prevent additional fouling. This Advanced Boundary Film 
protective layer helps repel metal, and adds in preventing carbon and fouling from attaching to the rifle’s 
bore surfaces. Additionally, you’ll notice an appreciable difference in ease of cleaning moving forward in 
any Weapon Shield™ treated bore. 

 

Accuracy Shooting, Barrel Break-In and Handloaders 
Speaking of a Weapon Shield™ treated bore, let’s elaborate on this.  

One question frequently asked is, “will Weapon Shield™ increase the accuracy of my firearm?” The 
short, and technically accurate answer is no. There is no magic goop, Weapon Shield™ or otherwise, 
that can by simply being placed in a rifle’s bore and by itself increases the inherent accuracy of a barrel. 
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However, Weapon Shield™ can and does help reduce your group size. Splitting hairs you say? Talking 
out of both sides of our mouths? Let me explain. 

This writer, having worked for nearly 25 years in the barrel making industry, has a pretty good 
understanding of barrels and turning rifled-blanks into tack-driving rifles. A great deal goes into the 
process, and if given enough thought, it’s easy to realize that as much of the success of any individual 
barrel comes after it is mounted as before. However, the inherent accuracy potential of the barrel itself is 
built into it from manufacturing, and that cannot be reasonably changed7. What Weapon Shield™ can do 
is not magic, it’s simply technology that allows you to be a better shooter. 

When a rifle’s bore is treated with Weapon Shield™, it immediately changes the bore of the barrel 
through the Advanced Boundary Film technology. The ABF benefits are not only based just on the 
lubricant itself, but in the electro-chemical bonds made between the bore’s surface and the Weapon 
Shield™. Additionally, and here’s where Weapon Shield™ really makes a difference – continued use of 
Weapon Shield™ works to smooth the bore’s surface by removing surface irregularities and recontouring 
the asperities on the barrel.  

ABF Technology creates the bond that does three main things: 

1. It works to prevent the attachment of fouling elements  
2. Creates a bonded lubricant layer that assists in stabilizing 
3. Stabilizes the barrels bore to reduce Extreme Spread and Standard Deviation 

As most handloaders will tell you, reducing Extreme Spread (ES) and Standard Deviation (SD)8 are 
critical, perhaps THE MOST critical factor in producing accurate groupings among a string of shots. By 
treating your bore, and yes, with a quality barrel break in process with Weapon Shield™, you will be 
preparing your rifle for the best results that your barrels is capable of producing.  

Reducing ES and SD makes your bullet velocity more consistent, which means if the shooter is doing 
their part, it will make your point of impact more consistent as well – reducing group size. In this manner 
Weapon Shield™ does not make your rifle or barrel more accurate, it makes it more consistent – which 
allows you the shooter the ability to be more accurate. See the difference? Consistency is everything in 
accuracy shooting. 

Weapon Shield™ helps your bullet travel the length of the bore with less resistance and a more 
consistent velocity. One might think that reduced drag would produce greater velocities. However, 
reduced drag also allows for lower pressures behind the bullet which causes reduced velocities. Powder 
types, atmospheric pressure, elevation, and temperature all play roles in which way this pendulum might 
swing in your particular circumstance. We have seen customers report greater velocities with Weapon 
Shield™, and we have seen people report lower velocities. Both make sense and both possibilities, but 
improved ES and SD are almost always reported and are to be expected. Some reports have seen SD 
reduced by 80%. While that number will vary in case to case and from person to person. 

Bottom line, Weapon Shield™ will make a difference when it come to you being able to produce tighter 
groups, keeping cleaner bores, reduce fouling, and make your firearm last longer all while helping you 
produce the best groups that you and your rifle are capable of. 

 

 
7 There are machining processes that can improve a rifle’s inherent accuracy by cleaning up rifling grooves and/or smoothing surfaces 
(lapping etc.), but these processes can only work on the foundation they have been given. If the barrel is not consistent in its surface 
tension, level of surface disparity, has unacceptable deviations in bore dimensions (e.g. air-gauging), no machining, freezing or lapping 
process will make that barrel as good as one that does not present those variable deficiencies. 
8 https://www.gunsandammo.com/editorial/long-range-shooting-understanding-extreme-spread-and-standard-deviation/247510 
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Lubricant Types Rattac Recommends Avoiding 
Teflon®/PTFE Based Products  

If you have the time to spend going down a proverbial rabbit-hole of Teflon® /PTFE/CF4 chemicals, their 
proven toxicity, carcinogenic properties and the fact that temperatures of this product over temperatures 
as low as 325°F, please do. Better yet, watch the 2019 film Dark Waters starring Mark Ruffalo and Anne 
Hathaway outlining the effects of Teflon on people and the environment.  

We commonly think fluids when we think lubrication. Things like oil and grease. But a lubricant can 
technically be a solid as well. Why do I bring this up? Because some common firearms lubricants are just 
that – a plastic or engineered substance that reduces friction but is a solid that is suspended in a liquid 
carrier. Some of these lubricants use copious amounts of Teflon® suspended in an oil carrier. In general, 
any lubricant that uses a suspended solid as a primary additive to the lubrication process, is a bad idea.  

Suspended solids in lubricants generally need to be seriously considered for use. They may have quality 
traits that are positive benefits in some applications, but firearms is generally not one of them.  

Teflon, graphite, molybdenum sulfide are commonly used in firearms lubricants9. Under the right 
circumstances their lubrication properties can provide immediate assistance to reducing friction. 
However, any immediate improvements are more likely based on the carrier than the suspended solid, 
and most long-term effects will prove detrimental, if not harmful.  

Lubricants with suspended solids tend to create sludge as the carrier deteriorates with heat or pressure 
or evaporates. What’s left is the suspended solid that is now likely acting to increase friction. Even 
worse, that solid, now a sludge is a dirt and abrasive attractant that will quickly become an unintended 
griding compound, the last thing you want on your handgun rails, or inside your aluminum upper 
receiver.  

Weapon Shield™ recommends avoiding such lubricants for the protection of your firearms investments. 

 

 

 

 

 

 

 

 

 

Weapon Shield™ Black Paper  
Author: Tom Spithaler 
CEO – Rattac Technologies, LLC.  
-30- 

 
9 Solid Lubricants and their Properties: https://www.sciencedirect.com/topics/materials-science/solid-
lubricant#:~:text=Graphite%20and%20molybdenum%20disulfide%20are,et%20al.%2C%202018). 
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BOUNDARY FILM LUBRICATION THROUGH ADVANCED 
HALOGENATION TECHNIQUES: 

OXIRANE ACID SCAVENGING AND ORGANO-METALLIC SUBSTITUTION 

By GEORGE C. FENNELL, L.E. 
 
 

My proprietary mechanism of operation is based upon Tribology methods that improve lubricity and 
load carrying capacity by improving surface characteristics and creating a stable chemical, corrosion-
controlled halide-based boundary film. Its active components react with each other and the contacting 
asperities of the metallic surfaces to provide five mechanisms of improvement: 

 
1. Advanced chemical boundary film formation through reactive chemical bonding. 
2. Ring opening, oxirane acid scavenging and advanced corrosion inhibition. 
3. Organo-metallic substitution of surface metal and free radical reactionaries. 
4. Improved surface smoothness and rolling out of irregular contacting asperities. 
5.  Re-conditioning and molecular reconstruction of the original contacting metal 

surfaces. 
 

The process of advanced boundary film formation is accomplished with an advanced combination of 
halogens that are controlled and rendered non-corrosive to the base metals of the system and pose no 
threat to the ozone layer or waste oil recovery systems due to their origins and long chain molecular 
lengths. These halogens initially react under thermal conditions with the organo-metallic reagents to 
form surface attaching compounds, thereby limiting and controlling the formation of halides from the 
base metals themselves. These surface attaching reagents or "electro-negative compounds" seek out 
and affix themselves to the lower surface areas referred to as micro-pores and fissures, as all metals 
are crystalline in structure and exhibit a lattice type matrix. This complex process also incorporates 
Van der Waal forces and dipole-dipole surface reactions. During this process, surface lapping and 
asperity (irregular microscopic contacting and opposing surfaces) roll-out is also achieved, yielding 
improved spread characteristics of the surfaces themselves. Due to the increase of film strength by the 
filling of the micro-pores and fissures, along with thermal modification of the asperities, the resulting 
effect is a gradual rolling out or flattening of the metal asperities rather than a breaking off or chip-
away process, which would create metallic debris in the lubricant leading to abrasive wear from wear 
metal particles. The resulting improvement in the opposing metal surfaces further increases the fluid 
film strength, which is dependent on the degree of surface roughness and viscosity. 
Viscosity, however, is a lesser consideration when incorporating boundary additives or halogenation 
techniques. 
In general, boundary friction and wear consist of two components, a shear or adhesion component and 
a plowing or deformation component. Considering the following equation: 
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Fs=SAr 
 

Where Fs is the shear component, which predominates except when asperities sink too deeply 
into a boundary lubricant film or a soft opposing surface. When movement or sliding occurs, 
the shear friction force depends on the shear resistance per unit area, S, of any "boundary film" 
in the real load-supporting area between asperities. Dividing by the load, W gives the shear 
contribution to the friction coefficient, becoming independent of total load and apparent area of 
contact: 

 
fs = S * Ar / W = S / Pp or S / Pe 

 
The boundary film shear resistance, S, is assumed equal to the plastic flow shear stress, Tp, of 
an ideal elastic, plastic solid. Such a solid gives shear stress independent of strain and strain 
rate at strains sufficiently large enough to cause plastic flow. The conditions that produce the 
"glass transition" from liquid to plastic-like behavior are dependent on the viscosity of the 
material at normal temperatures and pressures and the variation of viscosity with temperature 
and pressure. In other words, glass transition depends strongly on chemical composition. 

These results show that liquid lubricants act like plastic solids in the films between asperities. 
Therefore, S=Tp in the previous equation and the friction coefficient is Tp/Pp or Tp/Pe. Since 
Tp is a weak function of temperature and pressure, and Pp or Pe are independent of apparent 
contact load, the frictional coefficient for a given combination of lubricant and sliding surfaces 
tends to be independent of operating conditions. 

Elasto-hydrodynamic lubrication (ELH) on an asperity scale deposits film material between 
sliding surfaces in "micro-rheodynamic" (micro-RHD) lubrication. As one surface slides, each 
asperity carries with it an aggregation of SST additive. Sufficient pressure and temperature is 
developed within the film to elastically deform the asperity and to force the extreme pressure 
reagent between the surfaces or into the micro-pores and fissures. During this time, high 
thermal conditions involving pressure and asperity contacts initiate a re-conditioning of 
the surfaces utilizing the existing oil to quench and cool the surfaces in the same process. A 
thermal restructuring of these asperity contact areas creates a deviation from the normal 
crystalline structure of the metal, expanding it into an austenitic crystalline pattern, which is 
more evenly structured and allows the SST additive to bond to the actual lattice of the metal, 
endowing it with new and unique properties upon cooling. 

Organo-metallic substitution is a technique developed and designed to inhibit the process of 
halide formation from the base metals of the system under reaction. For example, instead of the 
halogen reacting with the iron in the system to form iron halides, a boundary surface salt, it reacts 
with a reagent having very similar properties to the iron atom itself, thereby forming a organo-
metallic complex without scavenging the target metal surface itself, and depleting the metal in 
a chemically corrosive wear syndrome. 

The process is very similar or analogous to the saponification of organo-metallic compounds in 
the manufacturing of greases. During this reaction or saponification, 



compounds react at a certain catalytic temperature and exchange characteristic components to 
form new compounds. These new chemical compounds are then used to aid in a boundary regime 
by providing an added protection to the actual surfaces being lubricated. Ring opening oxirane 
acid scavenging and corrosion inhibition is another chemical technique used to neutralize acids 
and inhibit oxidation and corrosion. This technique involves the use of specifically engineered 
complex ethylene oxide; oxirane rings, that possess reactive reagents which will cause a cleavage 
of the ring when encountering acids or strong alkaline. These reactions occur in the presence of 
both anionic- and cationic-type catalysts. Anionic catalysts can include alkoxide ions, hydroxides, 
metal oxides, and some organo-metallic derivatives while Lewis acids and protonic reagents 
initiate cationic reactions. 

 
 

O 
/ \ Ethylene Oxide Reagent n 

H2C - CH2 n 

 
The lubricity, load carrying capacity, surface improvement, and wear reduction are greatly 
improved while corrosive aspects of halogenation are virtually eliminated. 
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