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A summary of research on fuels, hydraulic fluids, and engine oils will be presented.  Research on 
environmentally friendly lubricants at Penn State has ranged from lubricants for the manufacturing of 
chocolate candy to diesel engine oil lubricants.  The “Hugsand Kisses”candy study was concerned with 
friction reduction while the diesel engine study involves particulate emission reductions.  Analyses include 
the characterization of oxidation products.  Fluids evaluated include synthetic hydrocarbons, esters, 
glycols, animal fats, and vegetable oils.  The properties of some of these fluids will be compared with the 
current Type I-IV base oils.  Some problems and solutions are discussed.  Other studies involve the effect 
of oxygenates, alternative fuels, fuel additives, and coatings.  Vapor phase oxidation of diesel and 
biodiesel fuels results in additive of interest as friction reducers.  Methods development for the evaluation 
of fuel friction using the four-ball wear tester is described. 
 
 
 




