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The present work focuses on the development of a MoNbTiZr based medium entropy alloy (MEA) for 
addressing tribo-corrosion. The microstructural analysis of MEA showed the presence of BCC crystal structure 
along with different intermetallics. The MEA showed a higher microhardness of 435 HV compared to SS316L 
(220HV). Under the slurry erosion/erosion-corrosion conditions, the MEA revealed high erosion resistance in 
comparison to different classes of materials. The better performance of the MoNbTiZr is associated with its 
high hardness, strain hardening, and better corrosion resistance. The analysis of eroded surfaces exhibited 
micro-indents, plowing, and micro-cutting as the dominant material removal mechanism. 
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1. Introduction 

Slurry erosion-corrosion is a prominent surface 
degradation phenomenon affecting the maritime, 
hydropower, and mining industries [1-2]. Owing to the 
disastrous effect of the slurry erosion-corrosion, the 
component’s service life and efficiency are severely 
impaired. Prominent solution aiming at improvising the 
erosion-corrosion resistance involves the development of 
advanced materials. The present work focuses on the 
development of a medium entropy alloy (MEA) 
(MoNbTiZr), which presents a plausible solution for 
addressing the slurry erosion-corrosion. 

2. Methods 

Medium entropy alloy (MoNbTiZr) was developed using 
arc-melting. The performance of the developed MEA 
under slurry erosion-corrosion conditions was 
investigated at parameters shown in Table 1. 
 

Table 1: Parameters used for slurry erosion and slurry 
erosion-corrosion testing 

Parameter Erosion 
Erosion-
corrosion 

Jet velocity (m/s) 20  20  
Impact angle (deg) 30°&90° 30°&90° 

Silica particle size (µm) 75-150 75-150 

Testing time (hrs) 2  2  
NaCl concentration (wt.%) - 3.5  
Particle concentration 

(ppm) 
5000 5000 

 

3. Results  

The microstructural analysis of the developed MEA 
revealed the presence of BCC crystal structure for both 
the inter and intra dendritic regions. The MEA showed 
significantly high microhardness of 435 HV as compared 
to conventional materials like SS316L(220HV). The 
slurry erosion test showed better erosion resistance of the 
MEA at different impact angles as compared to different 
standard and advanced materials . Under slurry erosion, 

the erosion rate for MEA at 30° impact angle was almost 
15 times lower than SS316L. For the 90° impact angle, 
the erosion rate for the MEA was almost 6 times lower 
than SS316L. A similar trend was observed in the slurry 
erosion-corrosion test. The developed MEA also showed 
exceptionally high erosion resistance compared to the 
other advanced materials and surface engineering 
techniques.  
 

 
Figure 1: Slurry erosion rate under (a) erosion and (b) 

erosion-corrosion at different impact angles for the MEA 

in comparison to other materials and engineered surfaces 

4. Discussion 

The MoNbTiZr based MEA showed exceptionally high 
slurry erosion resistance. The better performance of MEA 
is attributed to high hardness and strain-hardening 
capability as compared to conventional materials. 
Further, the formation of a highly stable passive layer 
observed for the MEA through detailed electrochemical 
technique also contributed to improved erosion-corrosion 
resistance. The results proved it  as a prime candidate for 
the maritime and hydropower industry. The analysis of 
the eroded surfaces exhibited micro-indents, ploughing, 
and micro-cutting as the dominant material removal 
mechanisms. 
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