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Abstract 
     Fuel-efficient vehicles are required due to increasing concern about the environment. In order to realize them, it is 
necessary to reduce mechanical loss. Recently, diamond-like carbon (DLC) films are applied to automobile parts to lower 
friction. In this study, DLC films were formed by unbalanced magnetron sputtering (UBMS) method, and the film 
properties and sliding characteristics were investigated. As the results of nanoindentation and Raman spectroscopy, the 
film hardness increased as the negative bias voltage decreased, and film structure changed with bias voltage. About friction 
characteristics measured by ball-on-disk friction tester under non-lubricant conditions, friction coefficients of DLC films 
were about 0.1. As compared with the DLC films formed by the arc ion plating (AIP) method, the DLC films formed by 
UBMS had lower friction coefficients than those by AIP with different film structure. 
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