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ABSTRACT 
The tribological behavior of new Swedish boron 

containing lubricant products has been tested with the intention 

to understand the mechanism behind the remarkable fuel saving 

obtained in field tests. Chemical analyses of samples from lab 

tests as well as from field tests suggest that a thin layer of boric 

acid if formed and works as a solid lubricant.  

INTRODUCTION 
 Lubricant additives are important to decrease friction and 

wear in vehicles and thereby save fuel and enhance the lifetime 

of components in engine and gearboxes. However, many 

additives used today are harmful for both environment and 

human health and should preferably be replaced. Additives 

containing boric acid constitute promising alternatives, which 

are relatively harmless [1], cheap and abundant in nature. The 

low friction properties of boric acid have been known since 

long [2]. However, their successful introduction has been 

hindered by problems with particle agglomeration [3]. A new 

Swedish product line with fuel enhancer and lubricants 

containing a boric acid based additive has existed on the market 

for some time and has exhibit promising results in field tests, 

but without the negative aspects associated to previous boric 

acid products. Remarkable average fuel savings in the range of 

6 respectively 10 % were obtained with a fuel enhancer product 

added to the fuel in tests with cars and with diesel generators. 

This study aims towards understanding the mechanisms behind 

these positive results and thereby giving the scientific 

background that is necessary to enable a broader introduction to 

car and heavy-duty users. 

METHOD 
The friction and wear performance obtained with the boron 

containing products was compared with a number of reference 

oils in a reciprocating ball on disk equipment. A test series with 

strategic parameter variations was performed with the intention 

to map the parameter window and finding other requirements 

for beneficial effects. 

To obtain further knowledge about the mechanisms behind 

the low friction, all surfaces were investigated in the scanning 

electron microscope, and the chemical composition of the wear 

marks and possible tribofilms was analyzed using energy 

dispersive X-ray spectroscopy, X-ray photo electron 

spectroscopy, auger electron spectroscopy and secondary ion 

mass spectrometry to obtain further knowledge about the 

mechanism behind the low friction. For comparison, the same 

analyses were performed on a piston ring from a motorcycle 

that was run with the product.  

RESULTS AND DISCUSSION 
A lower coefficient of friction was obtained in tests with 

the boron containing products compared to the reference tests. 

The performance was temperature dependent. Results from the 

chemical analyses showed that a low amount of boron bonded 

to oxygen was present in the wear tracks from experimental 

tests as well as on the piston ring from field. This suggests that 

a thin layer of boric acid is formed and works as a solid 

lubricant.  The implications of these results as to the fuel 

savings obtained in the field tests will be thoroughly discussed. 
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