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ABSTRACT 
  Energy dissipation is an inherent phenomenon observed on 

all tribopairs that its increase could result in deteriorating 

functionality or economic losses concerning various industrial 

applications. Approaches to avoid such undesired effects of 

friction include the use new lubricants, coatings or texturing of 

the surfaces. Concerning cases of wet friction, surface energy 

can affect the interaction between the participating surfaces and 

the lubricant. The interfacial energy dictates the wettability of 

the surface, thus affecting the tribological outcome of 

lubricated contacts. In this context, the inherent wettability of 

the tribopairs can influence the friction [1]. Wettability of a 

surface is as well affected by its roughness variation, 

influencing friction and the resulting wear [2]. The utilization 

of manufacturing methods such as laser processing can 

effectively control the texture and wettability of surfaces 

involved in lubricated contacts [3].    

A facile, one-step manufacturing method to control the 

surface micro-topography and induce a wettability transition on 

metallic surfaces that has recently been utilized is the process 

of Electrical Discharge Machining (EDM). Different 

combinations of the machining parameters will lead to the 

fabrication surfaces possessing different roughness values. In 

this study, the EDM process is utilized for the manufacturing of 

surfaces with different wettabilities by controlling the surface 

texture. The influence of surface texture and wettability on 

friction, wear and drag on the metallic surfaces is then 

investigated.  

Surfaces with different roughness values were created by 

controlling the discharge parameters (pulse-on time, current 

and voltage), which intensity of discharge channels that erode 

the workpiece. Surface topography and areal roughness 

parameters were obtained by a surface roughness stylus 

profilometer. Consequently, contact angle measurements for 

liquids with different surface tensions (water-oil) were obtained 

from all fabricated samples in order to evaluate their wettability 

attributes. Subsequently, the samples were tested on a pin-on-

disc setup for obtaining the friction coefficient results for 

different sliding speeds and loads, under boundary lubrication 

regime. The wear outcome is measured through wear mass loss 

and surface topography inspection. Finally, drag torque 

measurements were obtained for the investigation of drag 

reduction efficiency of each fabricated surface.  

 

 
Fig.1. Graphical abstract of the study. 

In conclusion, this study is expected to provide an insight 

on the relationship between tribological properties with 

roughness parameters and wettability of surfaces with different 

topographies, manufactured via the EDM process.    
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