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Abstract:. Resistance Spot Welding is one of the key areas in the domain of welding whereby the strength of 
material and the joining is associated. This type of welding is quite prominent and used in enormous 
engineering applications and industrial plants specifically to the automotive industry and the aerospace 
engineering. With the usage and integration of resistance spot welding, the strength of joining the sheets 
retain with higher performance and the tolerance perspectives so that the long lasting and sustainable 
modules can be associated. This manuscript is presenting the effectual applications and key aspects of the 
resistance spot welding and their associated key points. 
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I. INTRODUCTION 

 

Resistance Spot Welding (RSW) or called as spot 

welding refers to an effective approach of joining based 

welding technology that is used in assorted domains [1, 2]. 

This type of welding technology is specifically very prominent 

and effectiveness aware in automotive and aerospace 

engineering. In addition to the traditional implementation 

domains, the resistance spot welding is having enormous 

features including high quality in the joints, suitability of the 
parameters and many others which are required in the 

manufacturing and joining processes [3, 4]. 

 

 
Figure 1: Resistance Spot Welding (RSW) 

 

 

The welding approach of spot welding integrates the 

pressure welding in which the sheets are passed to the pressure 

with the assistance of fitted electrode welding guns of copper 

which then further integrates and makes use of the current to 

be applied [6, 7]. With this process, the solidification and 
strength of the material is increased to higher degree of 

performance and the accuracy in the welding [8]. 

 

The RSW technology is widely used in the following 

domains with higher degree of efficiency and performance 

 Transportation 

 Automotive Engineering 

 Railways 

 Commercial Vehicles 

 Body Parts 

 Tailgates 

 Sheet Metal Engineering and Industries 

 

 
 

Figure 2: Resistance Spot Welding in Automotive Industry 

 

 

The stages with Spot Welding are as follows: 

• Electrodes with weld head integrated with the parts where 
the joining to be done with the pressure 

• Application of the current for the melting and the current 

is passed to the electrodes 

• Removal of the current remaining the electrodes to cool 

the material and solidification 

 

Table 1: Taxonomy of the Welding Processes and 

their Applications 

 

Name Welding 

Class 

Applications 

Bare Metal Arc Arc  Historical 

Carbon Arc  Arc  Copper, repair  

Flux Cored Arc  Arc  Industry, construction 

Gas Metal Arc  Arc  Industry 

Gas Tungsten Arc  Arc  Aerospace, 

Construction (piping), 

Tool and Die 

Plasma Arc  Arc  Tubing, 

instrumentation 
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Shielded Metal 

Arc  

Arc  Construction, 

outdoors, maintenance 

Magnetically 

Impelled Arc Butt 

Arc  pipelines and tubes 

Atomic Hydrogen  Arc  Historical 

Air acetylene  Oxyfuel gas  Limited 

Oxyacetylene  Oxyfuel gas  Maintenance, repair 

Oxyhydrogen  Oxyfuel gas  Limited 

Pressure gas  Oxyfuel gas  Pipe, railroad rails 

(limited) 

Resistance spot  Resistance  Automobile industry, 

Aerospace industry 

Resistance seam  Resistance  Steel, Aerospace 

industry, Tubing 

Co-Extrusion  Solid Joining of corrosion 

resistant alloys to 

cheaper alloys or 

alloys with more 

favorable mechanical 

properties 

Cold pressure  Solid Electrical contacts 

Diffusion  Solid Titanium pump 

impellor wheels 

Explosion  Solid Transition joints for 

chemical industry and 

shipbuilding. Bimetal 

pipelines 

Electromagnetic 

pulse  

Solid Automotive industry, 

pressure vessels, 

dissimilar material 

joints 

Forge  Solid Damascus steel 

Friction  Solid Aerospace industry, 

railway, land transport 

Friction stir  Solid Shipbuilding, 

aerospace, railway 

rolling stock, 

automotive industry 

Hot pressure  Solid Aerospace 

components 

Hot isostatic 

pressure  

Solid Aerospace 

components 

Roll  Solid Dissimilar materials 

Ultrasonic  Solid Solar industries-. 

Electronics. Rear 

lights of cars. Diapers. 

 

The range associated with the welding time is from 
0.01 to 0.63 seconds and it depends on the thickness and the 

solid state of the metal on which it applied with the electrode 

force along with the electrode and its diameter. 

 

The technology of RSW is very prominent from more 

than hundred years and now proven to be effective in its 

performance with the specific features to the welding and 

joining of the thin metal sheets. 

 

The key trends and the performance aware 

development in the RSW includes the following 
• Optimization in the Welding Processes 

• Welding of Alloys with higher degree of strength of 

materials 

• Implementation on new coatings 

• Integration of novel high-performance robotic 

welding guns 

• Performance aware process control with Self-

regulating aspects 

• Usage of control devices with reduction of resources 

and quality assurance 

 

 

 
Figure 3: Resistance Spot Welding in Aerospace Engineering 

 

The use of copper electrodes is done to generate the heat in the 

components. The generation of heat depends on the thermal 
conductivity and electrical resistance associated with the 

metal. 

 

The following equation is used to express the generation of 

heat 

 

E=I2 * R * t 

 

E: Heat energy 

I: Current 

R: Electrical resistance 

T: Time 
 

With the mathematical function of these perspectives, the heat 

energy can be formed and it can be further used for the 

upcoming research segments. 
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Figure 4: Simulated View of Distortions 
 

Challenges and Scope of Research in Spot Welding 

 General Weldability: To elevate the performance and 

integration of the general weldability, there is need to 

consider the design, choice of material and the 

manufacturing with the welding feasibility. 

 

 Welding Distortions and Related Aspects of Physical 

Points: The distortions in the welding are very important 

to be addressed as these are quite prominent for the 

strength of the component. 
 

CONCLUSION 

Resistance Spot Welding is prominently used in the 

automotive and aerospace industry because of the strength of 

the welding process in RSW. This sort of welding is very 

conspicuous and utilized in huge designing applications and 

modern plants explicitly to the car business and the aeronautic 

design. With the utilization and reconciliation of resistance 

spot welding, the quality of joining the sheets holds with 

higher execution and the resilience points of view so the 

dependable and feasible modules can be related. This original 

copy is exhibiting the efficacious applications and key parts of 
the resistance spot welding and their related key focuses. The 

innovation of RSW is exceptionally conspicuous from over 

hundred years and now ended up being successful in its 

execution with the particular highlights to the welding and 

joining of the meager metal sheets. 
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