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Abstract: X-ray absorption near edge structure (XANES) analysis has been used to 
characterize the chemistry of antiwear films formed in mineral base oil containing a zinc 
dialkyl dithiophosphate (ZDDP) additive. These films were formed by rubbing the 
surfaces with a reciprocating boundary contact on 1095 steel of the different hardnesses. 
The phosphorus L- edge XANES spectra show that these films differ slightly in chemical 
nature. Longer chain polyphosphates were formed on samples with higher hardness. The 
surface morphology of these films was investigated using atomic force microscopy 
(AFM). Furthermore, nanomechanical properties of these antiwear films were 
investigated by nanoindentation measurement. Tribological measurements of friction 
coefficients and wear scars indictate that the poorest antiwear film was formed at the 
softest substrate which has the biggest wear scar and the highest friction coefficient. 
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