
1  

 
“EFFICIENCY ESTIMATION OF PLASMA ARC 

WELDING” 
 

Mr. Manish Singh Bharti, Dept. of Mechanical Engineering 

Rabindranath Tagore University, Bhopal 

 
Abstract 

Nowadays the lean super martensitic stainless steel (LSMSS) becomes an economical alternative to the traditional 

carbon and/or austenitic-ferritic (duplex) stainless steel for the construction of pipelines in transport of gas and corrosive 

oils. Lean super martensitic stainless steel exhibits higher toughness, corrosion resistance and weldability properties 

when compared to conventional martensitic stainless steel. The main purpose of this study is to investigate the 

mechanical and metallurgical properties of welds made by the keyhole mode of plasma arc butt welded joints. The 

macrostructure and microstructure were evaluated through optical microscope. The mechanical properties such as 

tensile and impact tests were carried out at room temperature and their fractured surfaces were also analysed through 

scanning electron microscope (SEM) [1], [2].  
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Introduction 

Welding is almost as old as the processing of metals by humans. For most of history, it has been regarded as an obscure 

art or a crude construction technique. Until the end of the 19th century, sections of metal were joined together by a 

heating and hammering process called forge welding. New discoveries and the availability of electric current in the 

nineteenth century pushed the development of modern welding with an ever-accelerating rate. Welding processes are 

classified by the intensity of the heat [3], [4]. Welding processes are classifiedby the intensity of the heat source . The 

penetration measured as the ratio of width of the weld cross section increases dramatically with the intensity of the heat 

source. This makes the  welding  process  more efficient and  allows  for  higher  welding speeds. The more efficient 

process requires less heat input for the same joint, resulting in a stronger weld. A smaller heat source moving at a faster 

speed also implies a much reduced dwell time at any particular point [5]. If the dwell time is too short, the process 

cannot be manually controlled and must be automated. The minimum dwell time that can still be controlled manually 

corresponds to arc welding. Heat sources more intense than arcs have stronger dwell times: therefore they must be 

automated. The Plasma welding has much better penetration capabilities than TIG welding does. Because of this fact, 

the process is often used for seam welding components as high as 12mm in thickness; something TIG just isn’t capable 

of doing due to the wider arc cone. When thin components need penetration a special process called micro-plasma can 

be used to bring the current down. One final advantage of plasma welding over TIG welding is increased tungsten life. 

One of the reasons for the longer life is that a pilot arc allows starts to be more constant and reliable [6]–[8]. 
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Result and Conclusion 

Due to the particular plasma arc welding process the welding defects like cracks which are eliminated to 100%, there is 

no lack of fusion in the welded portion and the gas holes or porosity on the weld are eliminated. This shows that the 

perfect welding can be done for any material through plasma arc welding process. T 
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