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Molybdenum Disulfide as a Solid Lubricant
USA ALL AMERICAN products DO NOT contain any Molybdenum DiSulfide - (a solid lubricant).
The following is taken verbatim from The CRC Handbook of Lubrication (Tribology), by E. Richard Booser, sponsored by the Society of Tribologists and Lubrication Engineers, Copyright,8thprinting, 1992.

Vol. II, Page 286, Dispersion in Oils and Greases.
“Automotive experience has confirmed the beneficial effects of Molybdenum disulfide additions to oils in reducing both wear and fuel consumption (friction). Two cautionary comments are in order. 

First, detergent additives in automotive oils can inhibit the wear reducing ability of the MoS2 and graphite, and some anti-wear additives can even increase wear rates slightly.  

Second, solid lubricant additions can affect the oxidation stability of oils and greases, and this may influence the concentration of oxidation inhibitors required; smaller particles have a greater effect on oxidation stability than larger ones.”

Vol II, Page 272, Lamellar Solids.
MoS2 has a lamellar structure, but with inter-lamellar bonding between two adjacent layers of Sulfur atoms. The bonding is relatively weak, via Van der Waals forces only, and MoS2 is therefore an intrinsic solid lubricant.  Absorbed vapors usually increase friction but the effects are comparatively small. The thermal stability of MoS2 in non-oxidizing environments is of the order of 1100 deg C., but in air oxidation begins to become significant at around 350 to 400 deg C. The normal air oxidation product is MoO3, once believed to be abrasive but now known to be virtually innocuous. A major concern of MoS2 is the presence of abrasive impurities. 

The reasons for concern are twofold. First and foremost, chemical analyses provide no information about the form of impurity; abrasion by hard particles such as SiO2, depends greatly on their shape and size. Second, other factors in addition to impurities can play a role in abrasiveness, e.g. crystallite modifications or anisotropy in hardness.”

From NASA Technical Memorandum 104525, Tribology Needs For Future Space and Aeronautical Systems, Robt. L. Fusaro, Lewis Research Center, Cleveland OH, Dec. 1991 - Page 9, Solid Lubricant Factors.
“Most solid lubricant films do not function well in a liquid environment, whether it be water or oil. Even the miniscule amount of oil deposited by an inquiring finger can drastically affect tribological properties and reduce endurance life. A small hard particle can imbed itself in a film and severely abrade the counter-face.”  It is also a fact that there are no Mil-Spec Oil Dispersions in existence that include MoS2. There are paste and grease Mil-Spec Dispersions however, that do contain MoS2. 

The greatest problems associated with oil dispersions is the alteration of viscosity by the addition of solids which causes a shearing of the fluid film and an increase in traction under Hydrodynamic and Elastohydrodynamic regimes. This can and often does produce a consumption of more energy in the system and works in opposition to energy efficient systems. 
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