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Abstract. A novel approach of Micro-electrochemical Texturing (MET) is a realistic substitute for 
generating surface textures of machined surface. Several conventional and non-conventional 
techniques i.e., embossing, sand blasting, pinning, LBM, EDM etc. are available for generating 
microsurface textures, but creates several problems to generate microtextured surfaces which reduce 
the quality and lower the productivity. To overcome these limitations, this research proposes a unique 
microsurface texturing method namely, micro-electrochemical texturing, based on electrochemical 
reaction. Due to the high flexibility of the micro-electrochemical texturing system, micro-texturing 
features, surface roughness and its performance can be easily changed by varying the micro-
electrochemical parameters. In this research paper, this process is developed to fabricate the 
microsurface textures on stainless steel specimens economically with less time. The experimental 
results of surface characteristics generated on workpiece utilizing the developed setup with vertical 
cross flow electrolyte circulation system in micro-electrochemical texturing method are presented. 
The effects of duty ratio and voltage on performance criteria i.e., material removal rate (MRR), taper 
kerf angle and surface roughness are investigated. The obtained overall surface roughness value on 
the stainless-steel samples machined by micro-electrochemical texturing technique is 0.08μm. 

Introduction 

Micro-electrochemical texturing (MET) is a highly prominent method for the fabrication of 
textured surfaces, which consents to quick machining of surfaces. It is difficult to manufacture such 
surfaces using conventional machining processes. Micro-texturing is an appropriate way for the 
function of sliding constituents [1]. Less depth of textured surfaces performs as fluid reservoirs and 
grasps thin lubricating film between sliding components. The research has been carried out on 
textured design to improve the tribological characteristics with the proper roughness value. The 
research on micropatterning using micro dimples by several researchers has been performed across 
the world [2].  

Various micro-texturing techniques i.e., AJM, RIE, LBM and EDM have been employed to 
manufacture microsurface textures with better microsurface characteristics [3, 4]. However, some 
disadvantages have been employed in these techniques. For instance, lithographic process is applied 
in reactive ion etching and chemical etching. These methods are conceded throughout complex 
procedure and this approach is inflexible to produce textured patterns on rounded surfaces. For 
microsurface texturing, a nanosecond laser has been used, which may make microtextures quickly 
[5]. But this process may generate heat affected zone and degrades machining accuracy [6]. Micro-
electrochemical texturing does not create debris, thermal damage, and burrs because metal is 
electrochemically dissolved. So, this process produces micro-textures on planar and curved surfaces. 
The fabrication of micro-textures by MET can entail material removal utilizing maskless or through-
mask approaches. In through mask MET, the material is not removed uniformly, and specific 
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