
 

 

 

 

 

 

 

 

 

 

 

 

Adhesion enhancement of 

copper films on carbon steel 

by substrate surface ion 

bombardment etching 

Abstract 

The effects of ion bombardment etching on the adhesion 

strength of copper thin films on carbon steel were 

investigated. The coatings were deposited by a magnetron 

sputtering system. The critical load in the scratch adhesion 

test which was very low on mechanically polished 

substrates, increased significantly with increasing argon ion 

etching time. Scanning electron microscopy and Auger 

electron spectroscopy revealed that the adhesion 

enhancement produced by ion bombardment could be 

attributed to the elimination of the oxides layer produced 

by the mechanical polishing on the surface substrate and 

to the anchorage of the coating to its substrate. 
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