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Solid Film Lubricant (SFL), also known as bonded solid lubricant, are generally defined as thin film material composed of single solid or combination of solids. These SFL are typically introduced between two rubbing surfaces for the purposes of reducing friction and stick-up, reducing wear, and prevention of adhesion.  SFL are widely used throughout the Department of Defense (DoD) and private industry as well.  This type of lubricant is often used in applications where a liquid lubricant would be difficult to apply, or where contamination from dirt and other particles would be detrimental.  


SFL bonds firmly to the surface of a substrate typically by a resin bonding method.  Resin-bond films are currently the most widely used solid lubricants.  This group includes both air-cured and heat-cured (air and heat cured refer the method used in polymerizing the resin binder) products. The formulation of resin bonded solid film lubricant depends on three major areas as follows: lubricant pigment (insoluble solid lubricant materials.  The primary role of these pigments is lubrication.  There are also properties that should be considered for the pigment selection.  Such properties are; coefficient of friction, load carrying capacity, corrosion resistance, and environmental factors), resin or binder, and the ratio of pigment to binder.  Once these areas have been defined, formulations are then augmented with flow agents, corrosion inhibitors, surfactants, and solvent for ease in application.  The solid lubricant pigments used most frequently in resin-bonded films are: Molybdenum disulfide, Tungsten disulfide, Polytetrafluoroethylene (PTFE) and Graphite. Antimony trioxide and lead oxide are often blended into proprietary mixtures which exhibit synergy for exceeding the properties of the individual components. 


In the Army system we have two SFL specifications for use in many ground fleet applications - MIL-PRF-46010 (heat cured), and MIL-PRF-46147 (air cured).  The Army’s SFL still have lead and/or antimony in their formulation.  Lead is a known human poison and antimony is a suspected human carcinogen.  We, the TARDEC’s Fuel and Lubricant Technology Team (FLTT) are responsible for Solid Film Lubricant performance testing, performance requirements for military applications, and the development of military performance specifications for SFL.  FLTT is working with industry and new companies to develop new formulation for SFL without lead or antimony.  Development of lead and antimony free SFL will permit military and industrial users to reduce disposal costs and improve worker safety. 

