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___________________________________________________________________________________________ 
 
Abstract 
 

Micropatterned surfaces perform a significant role in the performance of microfabricated devices. Maskless 
electrochemical micromachining (EMM) is a unique prevalent technique for creating linear micropatterns with précised 
geometric dimensions and surface quality. However, this method is an advanced micromachining method for fabricating 
linear micropatterns in comparison to traditional EMM and photolithography, both being costly during mass production. 
This advanced method is more significant owing to the fabrication of many micropatterned samples with a reusable 
insulated tool. In this research work, SU-8 2150 mask is re-used many times and produced high quality micropatterns. 
The developed upward perpendicular cross flow system is utilized for identical micropattern production. Micropatterned 
properties such as material removal rate (MRR), width overcut, depth, and surface roughness (Ra) are influenced by 
EMM process variables such as voltage, machining time, inter-electrode gap (IEG), and electrolyte concentration. In 
addition, to determine the optimal parametric mix, an effective methodology known as Measurement of Alternatives and 
Ranking according to Compromise Solution (MARCOS) is used. The attained optimum process variables are voltage of 
10V, IEG of 100μm, concentration of 15g/l, and machining time of 3 min for creation of good quality micropatterns. In 
addition, validation experimentation is conducted at identified optimal parametric values that confirm improved 
machining performance. 
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1. Introduction 
 
Microtexturing and its distinctive attributes have been 
played a prominent role in machine-driven equipment [1]. 
For instance, micropatterned surfaces lower rubbing and 
abrasion between engineering parts by storing debris 
particles and enhancing lubrication. Micropatterned surfaces 
have been extensively used as anti-reflective substances. 
Micropatterned surfaces are also applied in biomedical, 
aerospace, automobile applications, etc. [2]. Furthermore, 
microtextured surfaces enhance evaporation efficiency for 
spray cooling. Linear micropatterns, for example, are widely 
used to improve frictional characteristics. Different 
unconventional micromachining methods have been 
successfully utilized for producing various types of 
micropatterns, viz. abrasive jet machining, electrochemical 
machining, chemical etching, etc. [3]. Maskless 
electrochemical micromachining (EMM) is a prominent 
technique with several advantages, viz. higher machining 
rate, free from tool wear, cracks, heat-affected layer, and 
residual stress, etc.  
 Maskless EMM is a promising method with the above-
mentioned several advantages compared to other 
micromachining techniques. A tool electrode having 275µm 

diameter is applied to fabricate a micro dimple with 300µm 
diameter and 5µm depth [4]. Micro dimples are fabricated 
using jet electrochemical machining, which provides jet 
current to the confined area for good localization [5]. The 
productivity of micro dimples fabrication is quite less 
because the impressions of micropattern is produced 
individually. Through-mask electrochemical 
micromachining (TMEMM) process is used to machine 3D 
microstructures [6]. Though, this method is complicated due 
to the use of lithographic techniques having several stages 
for generating textured workpieces before machining. In 
TMEMM method, an inert film is formed on Ti, which 
performs as insulation, and laser medium is applied to 
manufacture patterns. Micro dimples are generated on 
titanium using the electrochemical machining method [7]. 
TMEMM is used to make micro dimples on a tubular 
surface after a dry-film coating is applied [8]. In the 
modified TMEMM, through holes insulation sheet covered 
with a conductive layer, used as a non-conductive layer is 
utilized to produce micro dimples [9]. Additionally, the 
process has low production efficiency. Polydimethylsiloxane 
(PDMS) is extensively used in many applications such as 
lab-on-a-chip research, having several advantages, viz. 
chemical inertness, inexpensive, and higher flexibility. 
PDMS masked micro through-holes have been fabricated for 
microfluidic applications [10]. PDMS masked through-holes 
are used to create micro-structures using EMM [11]. In 
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