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Optimization of Process Parameters in 

Welding of Dissimilar Steels Using Robot 

TIG Welding 

Robot TIG welding is a modern technique used for joining work pieces with 

high precision. In this work, Design of Experiments is used to conduct 

experiments by varying weld parameters like welding current, wire feed and 

traveling speed. The welding parameters play important role in effective joining 

of dissimilar stainless steel applications. The influence of welding parameters 

on Robot TIG Welded specimens is investigated using Response Surface 

Methodology (RSM). The Vickers hardness and Ultimate Tensile Strength of the 

each weldments are measured. The process parameters are optimized to 

maximize the hardness and Ultimate Tensile Strength of the weldments. 

Microstructural characterization through optical microscopy is observed in 

weld zone (WZ) and heat affected zone (HAZ). In the present study, the weld 

was autogenous and a post weld heat treatment conducted to evaluate its 

influence on hardness. It is observed that the hardness in weld zone (WZ) is 

high as compared to HAZ. The optimum process parameters to maximize the 

Vickers hardness are current at low level, wire feed is high level and travelling 

speed is high level. The hardness under optimum conditions is 231.079 HV. 

The optimum process parameters to maximize the ultimate strength are 

current at middle level, wire feed is middle level and travelling speed is high 

level. The predicted ultimate tensile strength under optimum conditions is 

489.744 MPa.  

  



Effect of Tool Pin Profiles in 

Characterization of AA5052 Using Friction 

Stir Welding 

Friction stir welding (FSW) is a low heat input solid state welding technology. It 

is often used for fabrication of aluminum alloys in transportation applications 

including railway, shipbuilding, bridge structures and automotive components. 

In these applications the material is frequently subject to load conditions and 

tensile failure is a critical issue. This work presents the characterization of 

AA5052 joined by using friction stir welding technique. Three tools are 

fabricated with three different tool pin profiles (square, pentagon and hexagon). 

Welds are fabricated by using these tools by considering three weld speeds (40 

mm/min, 60 mm/min, 80 mm/min). Three tensile specimens were cut from 

each weld for tensile testing. Tensile results show that tensile strength is 

highest (211±4.89 MPa) at 60 mm/min by using hexagonal pin and tensile 

strength (182±19 MPa) is low at 80 mm/min by using square pin due to high 

heat produced during welding. Welds fabricated using hexagonal pin at 60 

mm/min transverse speed showed the highest impact strength of 34.16±1.04 

J. Hardness results were shown that in almost all welds nugget zone has more 

hardness than other zones due to dynamic recrystallization. Simulation results 

also shown that equivalent stresses developed during welding the plates 

depend upon the type of tool pin profiles. 



  



Data Mining Approach for Quality 

Assurance and Prediction of Extrusion Blow 

Molding Process 

 In Extrusion Blow Molding process, the manufacturing of hollow products are 

produced by using semi-molten tube (parison). During processing of the 

product, the defects arise are die lines, blowouts, shrinkage, over weight of part 

in 1 litre container and whereas underweight of part, warpage, thinning of the 

weld, part does not blow in 100 ml container. The deviations in process 

variables are responsible in causing the defects in products. The data mining 

techniques are applied in finding the relationship between process variables 

and causes of defects. In this project work Data Mining approach is 

implemented by applying Decision Tree, k-Nearest Neighbors, Rule Induction, 

Vote, Random Tree, Naive Bayes (Kernel), Neural Net and Stacking techniques 

in the RapidMiner. These techniques are implemented on Extrusion Blow 

Molding Process datasets collected during the manufacturing of 1 litre and 100 

ml containers in building the data mining models for the assurance of quality 

and predictions of product quality. 

  

  



Design and Simulation of Automated Pad 

Printing Machine using   Automation 

Studio. 

Indeed, the prospect of creating a realistic virtual model (3D model) and using 

this model in virtual simulations to test the system&#39;s functionality in 

potential real-world scenarios plays a key role in the advancement of 

digitalization. Pad printing is a technique that transfers a 2d image onto a 3d 

object. To print on complex products produced in the industries such as 

automotive, medical, electrical objects, sports equipment’s, and toys, can be 

possible by the pad printing machine. PLC and pneumatic actuators as the 

main role in this project, where Pneumatic components are used for 

mechanical movements and PLC are used to operate the pneumatic 

components. Interfacing the mechatronic system with Automation studio (AS) 

and controlling the system using IO box which creates a link between the 

Automation studio and the mechatronic system. 

 



 


