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INTRODUCTION

Minimizing friction and wear-related mechanical failures remains one of the greatest challenges in today’s moving mechanical assemblies, and the search for new materials, coatings, and lubricants that can potentially avoid such failures continues around the globe.   Many studies have pointed out that the friction and wear mechanisms differ for different materials operating under different thermal, environmental, and tribological conditions [1].
We propose that the anti-corrosion property of graphene coupled with its lubricating nature would be beneficial in drastically reducing wear and friction in the case of the most commonly used tribo-pairs, in particular, steel against steel.
EXPERIMENTAL

Tribological studies of steel flat samples against steel balls were performed in air (30% RH) at room temperature using a CSM tribometer with a ball-on-disk contact geometry. The stainless steel flat samples (440C grade) were initially cleaned by sonication in acetone and then in isopropanol alcohol to remove any organic contaminants that may have been left from the machining and polishing operations performed during sample preparation.  The counterpart was  stainless steel balls (440C grade) of 9.5 mm diameter. The normal load during the tribotests was 2 N at a speed of 60 rpm (or 9 cm/s), and the radius of the wear track was 15 mm. 
RESULTS

We report that solution-processed graphene reduces friction and wear on sliding steel surfaces in air (relative humidity, 30%) [2]. In tests with sliding steel surfaces, small amounts of graphene-containing ethanol solution decreased wear by almost 4 orders of magnitude and friction coefficients by a factor of 6. A possible explanation for these results is that graphene acts as a two-dimensional nanomaterial and forms a conformal protective coating on the sliding contact interfaces, and these factors facilitate shearing and slow down the process of tribo-corrosion, thus drastically reducing the wear.  K. The result (black curve) shows that there is some hydrogen left in the sample, in the form of adsorbed layer(s).
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