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Abstract— The aim of this paper is to test the hardness of MS 

rod using arc welding process. Welding is a fabrication 

technique or sculptural process that joins materials, metals or 

thermoplastics, by causing coalescence. This is often done by 

melting the work-pieces and adding a filler material to form 

a pool of molten material (the weld pool) that cools to become 

a strong joint, with pressure sometimes used in conjunction 

with heat, or by itself, to produce the weld. In this work two 

MS round rods of Ø10 and Ø14 mm were joined and tested 

on Rockwell hardness tester. It was observed that the 

hardness of Ø14 mm rod has higher harness then the Ø10 mm 

rod at different locations from heat effected zone. 
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I. INTRODUCTION 

Welding is essentially a process of joining two similar or 

dissimilar metals by means of application of heat at the joint 

or intersection [1]. Until the end of the 19th century, the only 

welding process was forge welding, which blacksmiths had 

used for centuries to join iron and steel by heating and 

hammering [2]. Arc welding and oxy-fuel welding were 

among the first processes to develop late in the century, and 

electric resistance welding followed soon after [3]. Welding 

technology advanced quickly during the early 20th century as 

World War I and World War II drove the demand for reliable 

and inexpensive joining methods [4]. Following the wars, 

several modern welding techniques were developed, 

including manual methods like shielded metal arc welding, 

now one of the most popular welding methods, as well as 

semi-automatic and automatic processes such as gas metal arc 

welding, submerged arc welding, flux-cored arc welding and 

electro-slag welding[5]. Developments continued with the 

invention of laser beam welding, electron beam welding, 

electromagnetic pulse welding and friction stir welding in the 

latter half of the century [6]. Today, the science continues to 

advance. Robot welding is commonplace in industrial 

settings, and researchers continue to develop new welding 

methods and gain greater understanding of weld quality [7]. 

In most of the welding processes the melting of materials take 

place. Those types of welding processes which doesn’t 

involve melting of materials come under solid-state welding 

processes [8]. Ultra sonic and friction welding are the most 

famous forms of solid-state welding [9]. In the present work 

the hardness of arc welding for two different diameters were 

carried out and were compared. 

II. EXPERIMENTAL WORK 

The welding is a technique it can be divide into two groups, 

one is fusion welding and second one is solid state welding, 

these technique is use join the similar or dissimilar metal with 

or without application of pressure as shown in figure.1& 2. In 

the present work the material used for experimental work was 

Mild Steel (MS) of two different diameters Ø10 and Ø14 mm 

round rods was joined by using arc welding technique, the 

varying parameter are types of material, size or thickness of 

material, type of electrode, and power supply etc. 

 
Fig. 1: Fusion (Arc) Welding 

 
Fig. 2: Solid State (Friction Stir) Welding 

The arc welding machine setup was used to weld the 

mild steel specimens prepared with two different diameters 

i.e. Ø10 and Ø14 mm round rods with 100 mm length. After 

welding, the specimens were tested by Rockwell hardness 

tester to measure the hardness of the specimen. 

 
Fig. 3: M.S Specimens 
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Fig. 4: M.S Welded Specimens 

 
Fig. 5: Rockwell Hardness Tester 

III. RESULT AND DISCUSSION 

The Results of welded specimen were obtained by Rockwell 

hardness tester as tabulated below. 
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Arc 

welded 

MS 

Ø14 

C 
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nd 

cone, 

120◦ 

10 140 39 40 48 

Table.1. Hardness of MS Specimens Using Rockwell 

Hardness Tester 

From the table it was observed that the hardness 

value of MS Ø14 mm rod has higher hardness compared to 

Ms Ø10 mm diameter rod. And hence the hardness increases 

away from the centre of weld zone. 

 
Fig. 6: Graph: Distance vs Hardness 

From the table it was observed that the hardness 

value of Ø14 mm rod has higher hardiness and Ø10 mm has 

lower. However the hardness of the MS rod has gradually 

increased from weld zone.  

IV. CONCLUSION 

The experimental work and test were carried out on MS round 

bar, it was observed that as the diameter increases the value 

of hardness increases. The harness value is lower at HAZ and 

gradually increases from the weld zone. 
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