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Abstract— Joining of Materials and Structures is the first 

and only complete and highly readable treatment of the 

options for joining conventional materials and the structures 

they comprise in conventional and unconventional ways and 

for joining emerging materials and structures in novel ways. 

The welding technology has obtained access virtually to 

every branch of manufacturing viz. bridges, ships, rail road 

equipment, building construction, boilers, pressure vessels, 

pipe lines, automobiles, aircrafts, launch vehicles and 

nuclear plants.  In many fields welding has replaced riveting 

and casting processes.  The current work focuses on to 

calculate the maximum stress, displacement and strain for 

curved plates being welded and also the deformation due to 

the temperature variation is to be calculated. For this the 

software like Solid works for modeling and ANSYS for 

analysis of the welded joint is used. It can be concluded that 

the heat input has a significant response on the weld 

element. And the cost incurred for the experimental set up 

and testing is reduced with the mentioned work. 
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I. INTRODUCTION 

Joining of Materials and Structures is the first and only 

complete and highly readable treatment of the options for 

joining conventional materials and the structures they 

comprise in conventional and unconventional ways, and for 

joining emerging materials and structures in novel ways. 

Joining by mechanical fasteners, integral designed-or 

formed-in features, adhesives, welding, brazing, soldering, 

thermal spraying, and hybrid processes are addressed as 

processes and technologies, as are issues associated with the 

joining of metals. To focus on welding this technology has 

obtained access virtually to every branch of manufacturing 

like bridges, ships, rail road equipments, building 

construction, boilers, pressure vessels, pipe lines, 

automobiles, aircrafts, launch vehicles and nuclear plants.  

In many fields welding has replaced riveting and casting 

processes. The design considerations of the above 

mentioned examples play a vital role to help the welded part 

to carry out its specified function. Thus the welding of 

critical components is carried out with utmost care. For this 

it is necessary to know the details of the welding process 

and the problems that arise during welding which hamper 

the further design (assembly) process. 

II. LITERATURE REVIEW  

Dean Deng et al. [1] generated a method of determination of 

welding deformation in fillet welded joint by means of 

numerical simulation and comparison with experimental 

measurement. By using fillet welded joint he find out the 

deformation occurred in the plate for that purpose he done 

an experiment on the flat plate. Experiments are performed 

to investigate the characteristics of welding deformation in 

the fillet-welded joint. In order to precisely predict welding 

deformation by numerical method, a 3-D thermal elastic 

plastic finite element computational procedure is developed. 

LI YAJIANG et.al.[2], carried out the finite element analysis 

of residual stress in the welded zone of high strength steel. 

The distribution of the residual stress in the weld joint of 

HQ130 grade high strength steel was investigated by means 

of finite element method (FEM) using ANSYS software. 

R.Melicher et.al [3] found out the residual stress 

simulation of circumferential welded joints. He gives a brief 

review of weld simulation and residual stress modeling 

using the finite element method (FEM) by commercial 

software ANSYS. 

III. FINITE ELEMENT ANALYSIS OF WELDING OF CURVED 

PLATE  

Many problems in engineering are governed by differential 

or integral equations. The solution to these equations would 

provide an exact, closed-form solution to these equations to 

the particular problem being studied. However, complexities 

in geometry & in boundary conditions that are seen in most 

real world problems usually means that an exact solution 

cannot be obtained or obtained in real time. But current 

product design cycle times imply that engineers must obtain 

design solutions in a short amount of time. They are content 

to obtain approximate solutions that can be readily obtained 

in a reasonable time frame with reasonable effort. The FEM 

is one such approximate solution technique. The FEM is a 

numerical procedure for obtaining approximate solutions to 

many problems encountered in engineering analysis.  

Mathematically, the structure to be analyzed is subdivided 

into a mesh of finite sized elements of simple shape. Within 

each element, the variation of displacement is assumed to be 

determined by simple linear or quadratic shape function & 

nodal displacements. For this the equations of equilibrium 

are assembled in a matrix form which can be easily be 

programmed & solved on a computer. After applying 

approximate boundary conditions, nodal displacements are 

found by solving the matrix stiffness equation. Once the 

nodal displacements are known, element stresses & strains 

can be calculated. 

A. Thermal Analysis 

The thermal analysis is done by giving the temperature 

variation along the curved path by using the birth and death 

technique. 
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Fig. 1: Thermal profile values 

After solving the boundary condition the result are tabulated 

as below, 

Time Temp 

 

Time Temp 

 

Time Temp 

0.1 1410 1.1 1914.68 2.1 1754.45 

0.2 1857.68 1.2 1920.4 2.2 1523.6 

0.3 1914.68 1.3 1932.04 2.3 1401.66 

0.4 1933.02 1.4 1914.84 2.4 1299.4 

0.5 1920.88 1.5 1933.02 2.5 1298.7 

0.6 1912.91 1.6 2099.27 2.6 1194.86 

0.7 1942.3 1.7 1913.9 2.7 1154.8 

0.8 1914.11 1.8 1933.02 2.8 1104.86 

0.9 1933.09 1.9 1916.29 2.9 1045.29 

1.0 1914.11 2.0 1778.96 

Table 1: Thermal profile values 

B. Structural Analysis 

To carry out the structural analysis the thermal profile 

obtained in the above table is taken as loads acting on the 

welded plates. Thus the need of material properties and 

other relevant details get avoided. 

1) Effect of heat flux on welding Plate 

The change in the heat flux due to welding there is 

considerable effect on the displacement, stress, elastic strain 

and plastic strain along the vertical path and horizontal path 

of the curved plate. 

 
Fig. 2: Effect of heat input on displacement 

 
Fig. 3: Effect of heat input on Elastic Strain 

 
Fig. 4: Effect of heat input on Plastic Strain 

 
Fig. 5: Effect of heat input on Stress 

As shown in figures 2,3,4,5 gives more sensitive to 

the heat input on particular axis.  

IV. CONCLUSION 

1) Heat input has significant effect on the weld response. 

The conclusion that drawn from the simulation result 

are as follows, 

a) With increase in heat input the displacement and 

strain increases whereas the residual stress 

decreases. An increase of 12 % in heat input, 

results in a significant increase in Z-displacement 

by 8%, X-Elastic strain by 60% and Z-Elastic strain 

by 98%. The residual stress decreases by 27.41%. 
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2) Complex welding phenomena can be simulated using a 

commercial Finite Element package, viz., ANSYS. 

Special features of birth and death element has been 

used to simulate the deposition of weld material. 
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