
    

 

 

                                                                                                                                             

CHAPTER 1  

 

INTRODUCTION 

 

1.1 INTRODUCTION 

 

Erosion-corrosion is complex phenomenon which involves the interaction 

between mechanical process of solid particle erosion and electrochemical process of 

corrosion. A whole range of issues is faced by designer and engineer when trying to 

obtain relevant information on erosion-corrosion performance of a material.  

Erosion-corrosion can be simplified as acceleration in the rate of corrosion 

attack in metal due to the relative motion of a corrosive fluid and a metal surface. The 

increase turbulence caused by pitting on the internal surface of a tube can result in 

rapidly increasing erosion rates.  This erosion-corrosion is associated with a flow-

induced mechanical removal of protective surface film that results in a subsequent 

corrosion rate increase via electrochemical process. The mechanical damage by the 

impacting fluid imposed disruptive shear stresses on the material surface. Erosion-

corrosion may be enhanced by sand particles effect and impacted by multiphase flows. 

The morphology of surfaces affected by erosion-corrosion may be in the form of 

shallow pits related to the flow direction.  
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Wear caused by solid particle erosion-corrosion cause the many problem to 

components in service, resulting in material loss and subsequent equipment failure. 

Most erosion-corrosion related problems occur in power plants, oil and gas processing 

plants and chemical plants. The problem has been reported to affect equipment for 

examples pipelines, valves, heat exchangers, pressure vessels and various rotating 

equipment namely compressors, turbines and pumps. 

To archive more wear resistant of erosion-corrosion, many works concern of 

annealing heat treatments were undergoes as they can change the morphology of the 

metals and alloys which effect the properties of these metal. As example, inter-critical 

annealing heat treatments for reinforcing steel have illustrated a good corrosion 

resistance.  

 

1.2 PROJECT BACKGROUND 

Effect of heat treatment to erosion-corrosion material behavior could be 

important thing to elaborate in further study which aqueous-slurries are the corrosive 

environment.  

Erosion-corrosion is the acceleration or increase in deterioration or attack on a 

metal because of relative movement between a corrosive fluid and metal surface. 

Erosion-corrosion test were carried out after materials been heat treated by immersing 

the materials in the aqueous solution and presence of sand particles. In each case, pure 

corrosion and combined corrosion effects were studied by practically protecting the 

materials from the impact of solid particles during the test. Erosion-corrosion was 

determined by corrosion rate of Potensiastat WPG 100, erosion-corrosion parameter and 

microstructural studies by light microscopy. 
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1.3 PROBLEM STATEMENT 

In recent years, study of erosion-corrosion has become significant. A lot of time 

and money were spent to study of this erosion-corrosion. All these study are aimed to 

explore the behavior of material due to effect that can evaluate the corrosion rate of 

material.  Certain industries apply heat treatment to manipulate useful of material like 

high temperature welding, structural application, chemical tanks, pressure vessels  and 

quite applications in industries are ready enough  to wear erosion-corrosion 

environment that can costly to money and safety.  

 

1.4 PROJECT OBJECTIVE 

The objectives of this study are: 

(i) Study the erosion-corrosion behavior on stainless-steel. 

(ii) Investigate the effect of heat treatment on erosion-corrosion of stainless-steel in 

aqueous slurries.  

 

 

1.5 SCOPE OF THE PROJECT 

The scopes of this study include: 

(i) Specimens used was AISI Type 301 Stainless-Steel 

(ii) Investigation covers heat treatment process, electrochemical erosion-corrosion 

testing and inspection parameter involved. 

(iii) Annealed specimens at 1070 
o
C in furnace and slowly cooling rate by air. 

(iv) Electrochemical erosion-corrosion testing in aqueous slurries of 3.5% NaCl and 

presences of 10% sand particles with erosion by magnetic stirrer. 

(v) Result elaborated from hardness test, microstructural study, corrosion rate and 

surface roughness testing. 

 


