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A series of silver-doped graphite-like carbon coatings was prepared on the surface of 

aluminum alloy using the magnetron sputtering method. The spontaneous escape behavior 

and inhibition mechanism of silver from graphite-like carbon coating were studied. The 

results showed that when the sample prepared with a 0.01-A current on the silver target 

was placed in an atmospheric environment for 0.5 h, an apparent silver escape 

phenomenon could be observed. However, the silver escape phenomenon was not 

observed for samples prepared with a 0.05-A current on the silver target if the sample was 

retained in a 10-1 Pa vacuum environment, even after 48 h. Compared with the sample 

placed in the atmospheric environment immediately after an ion plating process, the silver 

escape time lagged for 6 h. Nanometer-thick pure carbon coating coverage could 

effectively suppress silver escape. When the coating thickness reached 700 nm, permanent 

retention of silver could be achieved in the silver-doped graphite-like carbon coating. As 

the silver residue content in the graphite-like carbon coating increased from 2.27 at.% to 

5.35 at.%, the interfacial contact resistance of the coating decreased from 51 mΩ cm2 to 6 

mΩ cm2.  
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