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Abstract: Resistance spot welding is widely used in industries 

due to its easiness, economy and quick action. IS2062A is a low 

carbon mild steel which is using for structural purpose in 

industries. In this study we analyse the effect of preheating 

combined with water quenching on the tensile strength of spot 

welded IS2062A steel. The strength of the spot welded samples are 

tested using the universal tensile testing machine. The tensile 

strength can be improved by quenching in water.  
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1. Introduction 

For metal joining application several techniques are adopted 

in industries for joining metals, in which welding provides a 

high strength, sudden, effective permanent joints to metals. 

Several welding techniques are available to industries, among 

which resistance spot welding is important technique used for 

joining thin sheet of materials. It is popularly employed for 

joining aluminium, steel sheets in automobile, structural, 

aerospace industries.  

Resistance spot welding is carried out using spot welding 

machine operating at different ranges of electric currents and 

heat is carried out using electrodes for fusion and weld is 

obtained because of resistance of materials. The   important 

feature of resistance spot welding is, it has high energy 

efficiency, narrow heat affected zone and simple operation. 

This makes it best choice available for industries. Various 

parameters that affects the weld in resistance spot welding 

include electrode tip diameter, force, welding current, hold time 

etc. In this paper we are analyzing the effect of preheating and 

quenching in water of a spot welded IS2062A steel for 

improving the strength and micro hardness of weld. Quenching 

is the sudden cooling of heated metal using oil bath, water or 

air as a quenching medium. Water is easily available quenching 

medium.  

IS2062A is commonly used steel in petro-chemical, 

structural, automobile industries. This is mild steel grade with 

good formability, weldability and machinability. In this study 

we are analysing tensile stress and micro hardness of resistance 

spot welding in IS2062A steel grade at different conditions. 

2. Experimental studies 

The experiment study was conducted in National Institute of 

Technology Tiruchirappalli. The experiments was done  in  

1.6mm thickness mild steel grade, IS 2062A . Table 1 and 2 

show chemical composition and mechanical properties of 

experimental steel respectively.  

Spot welding was performed using a 50-kVA resistance spot 

welding machine. The parameters consider for the study 

encompasses the cooling water temperature, holding time, 

squeeze time, electrode diameter, electrode force and welding 

current and heating time. Design of Experiments (D.O.E) 

technique is used to find out the welding parameter for 

experimental steel. Spot welding trials are carried out using a 

microprocessor controlled 50-kVA, three phase DC pedestal 

type resistance spot weld machine operating with a 50Hz as 

shown in figure 1. 

 

 
Fig. 1.  Resistance spot welding machine 

 

Welding trials are conducted using a class 2 electrode tip 

diameter of 7mm with 3.2 kN electrode force,81⁰ truncated cone 

nose of 15 cycle squeeze and holding time facilitates welding 
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Table 1 

Chemical composition in mass% 

C% max Mn% max S% max P% max Si% max C.E.% max 

0.23 1.50 0.050 0.050 0.40 0.42 

 

Table 2 
Mechanical properties 

Thickness 

(mm) 

Yield strength 

(MPa) 

Tensile strength 

(MPa) 

EI.% 

1.6 230 410 23 
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1.6 mm thick mild steel grade IS2062A sheets. The welding 

electrodes are shown in figure 2. 

 

 
Fig. 2.  Welding electrode 

 

The welding coupons of 1.6+1.6 mm steel sheets are 

overlapped with 25mm spacing and subjected to welding. The 

cooling water temperature is maintained at 20⁰C for conducting 

the experimental trials. The welding parameter obtained from 

design of experiment is used for performing welding in this 

experimental steel. The resistance spot welding is performed in 

samples with dimension as shown in figure 3 using this welding 

parameter. 

 
Fig. 3.  Welding sample dimension 

 

Four samples were prepared and spot welded with 

parameters as stated in table 3. The four welded samples are 

then subjected to shear tensile test in Tinus Olsen universal 

testing machine with 1mm/min crosshead movement and load 

displacement graph is plotted. 

3. Result and Discussion 

 This study comprises of four groups of comparative 

experiments. Four welded sample prepared according to the 

welding parameters in table 3 are shown in figure 4. The first 

sample has only a welding current of 13kA and it is cooled 

gradually in air and not quenched in water. The second sample 

has an additional pulse current (preheating current) of 5kA 

along with the welding current and it is cooled gradually in air. 

Third sample has no preheating current but it is quenched in 

water after welding. But the fourth sample is preheated with a 

pulse current of 5 kA and then water quenched after welding. 

These four samples are undergone shear tensile test in Tinius 

Olsen universal testing machine. The shear tensile results 

obtained are analyzed and compared. 

 

 
Fig. 4.  Welded samples 

A. Mechanical Properties 

The load displacement graph for the four samples is plotted 

and it is shown in figure 5. 

 

 
Fig. 5.  Load displacement graph 

 

From the load displacement graph we can see that the shear 

tensile strength increase with preheating current and quenching 

in water. Sample 1 has shear tensile strength of 14.5 kN, while 

the shear tensile strength of sample 2, sample 3 and sample 4 

are 15.7 kN, 14.8 kN and 16 kN respectively. High shear tensile 

strength is for the sample 4 which is preheated and quenched in 

water. Quenching in the water alone can increase the shear 

tensile strength of the weld slightly. This is evident from the 

shear tensile strength of the sample 3 which is only quenched 

in water not preheated. 

4. Conclusion 

The tensile strength can be increased by adding preheating 

current to welding spot and quenching weld in water. 

Table 3 
welding process parameter 

Sample        No: Electrode tip force 

(kN) 

Preheating current 

(kA) 

Preheating time 

(Cycles) 

Welding current 

(kA) 

Welding time 

(Cycles) 

Holding time 

(Cycles) 

Quenching in water 

1 3.2 Nil Nil 13 12 15 Nil 

2 3.2 5 12 13 12 15 Nil 

3 3.2 Nil Nil 13 12 15 Yes 

4 3.2 5 12 13 12 15 Yes 
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