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 

Abstract: Premature failure of material is one of the major 

issues in most of the engineering applications. The material 

degradation may be due to many reasons. Erosion is one of the 

major contributors to this issue. In order to extend the life of the 

material the erosion has to be minimized. Atmospheric Plasma 

Coating is one of the effective methods of coating to minimize 

erosion. Studies have established that coating Nichrome can 

reduce the rate of erosion.  In the present study erosion rate was 

calculated by varying the parameters like angle of impact, velocity 

and mass flow rate with the help of air-jet erosion test equipment. 

The erosion rates of coated and uncoated DSS were analyzed. 

Erosion rate was calculated on the weight loss. On analysis of the 

data it was established that coatings can reduce the rate of 

erosion. 

 
Keywords : coatings, duplex steel, erosion, nichrome.  

I. INTRODUCTION 

The erosion caused by the solid particles is one of the 

major concerns for the industries. [1] Over the year’s 

researchers were trying to establish a solid model for the 

erosion but the complexity of the problem makes it more 

difficult to have a common model. Researches on erosion 

have found that coatings can considerably reduce the rate of 

erosion. [2, 3]. Thermal spray coating practices such as 

Atmospheric Plasma Spraying (APS) processes are usually 

used in coating components because it is the most flexible or 

adaptable and enables deposition of many ceramic materials 

and related mixture [4]. The studies conducted on Nichrome 

concluded that it possesses high wear resistance [5]. The 

objective of this paper is to have a comparison of erosion rates 

of Nichrome coated DSS and the uncoated DSS. The 

experiments were completed at normal standard conditions by 

varying the parameters in different combinations using an 

air-jet erosion test rig. 

II. EXPERIMENTAL SETUP 

A. Submission of the paper 

Duplex steel of 25 mm x 25 mm x 5 mm size was selected 
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one set of specimens were coated with Nichrome and other 

not, both the surfaces were not polished to maintain surface 

roughness. Erosion experiments were performed by using the 

test rig of Air Jet Erosion, at the Kalasalingam Academy for 

Higher Education, Tamil Nadu, India. The erosion tests were 

accomplished at standard conditions. The abrasive 

parameters such as feed rate, pressure and the impact 

velocities are controlled by the pressure of the compressed air 

[6]. The impact over the specimen at various angles is done by 

using adjustable specimen holders. Aluminum oxide with a 

dimension of 50 microns with chemical composition of 95%, 

Al2O3 was used as the abrasive particle. The specimens were 

washed and, weighed by an accurate weighing machine with 

an accuracy of 0.01 mg. This method was repeated for 

attaining the rate of erosion rate at various combinations as 

per ASTM standard G76-95. 

II. RESULTS AND DISCUSSION 

The rate of erosion of Duplex stainless steel specimens at 

diverse combinations of parameters such as impact angle, 

flow velocity and mass flow rate for coated and uncoated 

specimens are shown in Figure 1-3. The erosion rate is higher 

for higher angle of impact and low at lower angle of impact. 

Similarly, when flow velocity is increasing the erosion rate is 

also increasing. 

 
Fig. 1. Erosion rate at different impact angles. 

 
Fig. 2. Erosion rate at different flow velocities. 
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Fig. 3. Erosion rate at different flow rate 

Generally, erosion rate is inversely proportional to the mass 

flow rate. The influence of all the parameters is analyzed by 

the loss of material calculated by taking the weight loss using 

and accurate weighing machine. The Increase in the loss of 

material at higher particle speeds are due to that the abrasive 

particles is achieving greater kinetic energy [7, 8]. As the 

angle of impact is increasing the rate of erosion reduces this 

due to the increase in the contact area. The increase in the 

contact results in the collision between the reflecting particles 

and the incoming particles and thereby reducing the energy of 

impact [9, 10]. The relationship between the mass flow rate 

and erosions shows that they are inversely proportional. this 

due to a large number of abrasive particles coming out of the 

nozzle but most of them are not striking the surface due to 

many reasons such scattering of abrasive particle etc. on the 

analysis of the above data’s it is clear that atmospheric plasma 

sprayed coatings on the duplex steel has been able to reduce 

the rate of erosion considerably under all the situations. The 

experimental results confirm that the coated specimen offered 

more resistance to erosion than the uncoated specimen under 

same conditions. 

III. CONCLUSION 

The experiment on solid particle erosion on duplex stainless 

steel with and without coating nichrome was performed on 

high pressure air jet and the following conclusions were 

made. 

• The significance of all the parameters such as impact 

angle, flow velocity and mass flow rate was clearly 

established to control the rate of erosion. 

• The erosion rate increases with the increase in flow 

velocity and decrease with the increase in impact angle and 

mass flow rate. 

• Coated Duplex steel showed good resistance erosion 

when compared with uncoated Duplex steel under all 

conditions. 

• It can be concluded that any composite material can be 

effectively coated over the surface over the improved 

performance in all tribological applications.  
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