Synthesis, Mechanical and Chemical Characterization, and Tribological Testing of Iron-
Doped Hydrogenated Amorphous Carbon Coatings*

P. Gupta
Department of Mechanical Engineering

Northwestern University
Evanston, IL 60208

M.E. Graham
Department of Materials Science and Engineering

Northwestern University
Evanston, IL 60208

R. A. Erck
Energy Systems Division
Argonne National Laboratory
Argonne, IL 60439

March 5, 2012

The submitted manuscript has been created by UChicago
Argonne, LLC, Operator of Argonne National Laboratory
(“Argonne”). Argonne, a U.S. Department of Energy Office of
Science laboratory, is operated under Contract No. DE-ACO02-
06CH11357. The U.S. Government retains for itself, and others
acting on its behalf, a paid-up nonexclusive, irrevocable
worldwide license in said article to reproduce, prepare
derivative works, distribute copies to the public, and perform
publicly and display publicly, by or on behalf of the
Government.

To be presented at 2012 STLE Annual Meeting, May 6-10, 2012, St. Louis, MO.

*This work was supported by the US Department of Energy, Office of Vehicle
Technologies, under Contract No. DE-AC02-06CH11357 by UChicago Argonne, LLC.



Synthesis, Mechanical and Chemical Characterization, and Tribological Testing of Iron-
Doped Hydrogenated Amorphous Carbon Coatings

P. Gupta
Department of Mechanical Engineering
Northwestern University
Evanston, IL 60208
M.E. Graham
Department of Materials Science and Engineering
Northwestern University
Evanston, IL 60208
R. A. Erck
Energy Systems Division
Argonne National Laboratory
Argonne, IL 60439
Abstract
The field of doped carbon coatings has evolved considerably due to increased interest in
using diamond-like carbon coatings for lubricated applications. Many studies have been
done on tungsten, chromium, titanium, or silicon dopants, but few studies of iron as a
dopant have been performed. Additives in many synthetic lubricants are designed to
interact with ferrous surfaces, and iron-doped carbon coatings may further enhance their
tribological performance during sliding in the boundary lubrication regime. Such
improved performance could consequently enable wider use of iron-doped carbon
coatings in industry. In this study, iron-doped hydrogenated amorphous carbon coatings
were deposited in a reactive physical vapor deposition method. The coatings were
tribologically tested with a ball-on-disc tribometer after mechanical and chemical

characterization. The effect of iron dopant concentration on friction and wear during

boundary lubricated sliding in varying conditions was studied.



