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In field tests, the fuel consumption in cars and diesel generators was reduced with an average of 6 

and 10% respectively, when a lubricating boric acid additive was mixed with the fuel. The fuel 

additive product consists of boric acid in a solvent. The present investigation includes an adaption 

of a labtest technique to mimic the lubricating fuel additive in the piston/cylinder contact. This is 

performed to improve the understanding of tribological and chemical mechanisms behind the fuel 

saving results.  

The tribological experiments were conducted in a rig for reciprocating sliding. Four different 

approaches to mimic the conditions in the piston/cylinder contact were tested. These differ with 

respect to how the boric acid additive is introduced into the tribosystem. This was performed either 

by predeposition of a boric acid layer on the surface, by repeatedly spraying a small amount of the 

boric acid solution onto the surfaces, by a combination of these two techniques, or by sliding in a 

bath of boric acid solution. In all cases, a thin oil film was also predeposited on the lower sample to 

represent the engine oil in the piston/cylinder contact. Figure 1 illustrates the four methods. 

After the lab testing, the sample surfaces were compared with corresponding field-tested engine 

surfaces to see which of the four methods that produced the most engine-like surface. The 

comparison included appearance and chemical compositions of the tribofilms formed. The results 

from the present investigation are discussed with respect to their significance for friction and wear 

reduction of surfaces in sliding contact in a piston/cylinder contact.  
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Figure 1. Illustration of the four different methods which were evaluated with respect to how well they 

mimic the conditions of  the fuel additive in a piston/cylinder contact. The flat surface was in all four 

methods coated by a predeposited oil film. a) boric acid as a film on the sample surface, b) repeated 

fuel additive spraying,  c)  a boric acid film plus repeated fuel additive spraying and d) sample 

submerged in a bath of fuel additive.    
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