
Annals of the „Constantin Brancusi” University of Targu Jiu, Engineering Series , No. 4/2016 

 

178 

 

STATISTICAL ANALYSIS OF WELDING CURRENT 

DEPENDENCIES AND THE CLAMPING FORCE AFTER WEAR OF 

USED ELECTRODES AT WELDING THROUGH THE PRESSURE   

IN POINTS 

 
Lect. Dr. Eng Stancioiu Alin, University Constantin Brancusi of Targu Jiu  

 

 
ABSTRACT: The pressure welding uses the workpiece clamping forces obtained mainly by the 

mechanical atoms approximation on the surfaces in contact of the two pieces. Because the 

combined area of the two elements is monomolecular film forming connections that oppose 

chatching formation between the components, the joint is in most cases not appropriate. 

 

KEY WORDS:  welding, pressure, forces 

 

INTRODUCTION  

 
The time film forming monomolecular it 

is extremely short time at forming a pure 

metal layer (air with humidity, 

temperature and pressure are formed in 

the film normal in 2,410
-9

 s) 

For the achievement of welded joint, 

layers from the surface of separation 

must be removed, so that to come the 

contact surfaces uninfluenced by the 

material layer atmosphere. In 

continuation the welding obtained is not 

adequate, the chatching forces are small. 

The cause of this phenomenon consists in 

the the fact that the approximation of the 

distances of the order of network 

parameters crystal of the two metals, the 

possibility of meeting the two 

crystals,belonging to the two elements 

welded and having the same orientation 

networks, it is very small. So it becomes 

necessary spatial orientation of the atoms 

in areas of chatching. Orientation is 

possible when printing atoms in superior 

mobility network nodes (increasing 

oscillations of atoms into nodes with the  

possibility of leaving the nodes). Usually, 

in order to increase the mobility of the 

atoms, consequently for achieving  

 

 

reorientation, internal energy and one 

offered by the phenomenon of plastic 

deformation not sufficient, being 

necessary to introduce into the system a 

quantity of additional energy. Whatever 

the shape of this primary  additional 

energy, it will be turned into thermal 

energy, contributing to the connections 

between elements The primary energy 

can take different forms: 

•   the electrical energy (pressure welding 

supply, which includes the welding in 

points and line); 

•    the mechanical energy (pressure 

welding with heating by friction, welding 

through of pressure and  the application 

overpressure); 

•   the thermal energy (heating pressure 

with welding flame, welding by induction 

heating pressure) 

 

2. SPOT WELDING AND LINE 

EQUIPMENT 
 

The pressure welding in points is shown 

in Figure1. Through the electrodes act 

with force F on parts welding and electric 

current flow is achieved. 
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Figure 1.  The principle through pressure 

welding in points1,2- welding pieces; 

3,4- the  electrodes forced water cooled 

from Cu ; 5- the weld point 

 

The application of welding current occurs 

after the time t1, the pressure is close to 

the maximum (Figure. 2) at the time t2. 

takes place locally heating the metal, 

being able to achieve temperatures 

exceeding the melting temperature.  

     

 
 

Figure.2. The variation of pressure and 

welding current intensity into the points 

 

It is noted that maximum temperature is 

obtained in the separation of the parts 

(Figure.3). 

The temperatures between electrodes and 

parts are lower because of the high 

thermal conductivity of electrodes. The 

heating takes place by Joule-Lenz effect 

of the electric current, and the power 

developed may be determined with the 

relation: 

W = I2 R t [W]             

where: 

         I- it is electric current intensity, A; 

         R – the electrical resistance, ; 

         t – the time , s. 

During t3 is taking place the cooling 

under pressure the welding in point. 

 

 
 

Figure.3. Temperature variation into the 

contact areas the welding through the  

pressure into points1-  the welded pieces; 

2 - the electrodes from Cu 

 

 

3. CHANGING THE WELDING 

CURRENT AND CLAMPING 

FORCE AFTER THE WEAR OF 

ELECTRODES 

 

The guide values for determining the 

welding current,the pressing force  and 

the duration of  pushing can be 

determined by empirical relationships it 

depending on the thickness S of the  parts 

to be joined : 

 

Is = 6500 S [A] 

F = (50........250) S [N] 

t = (0,1 ........0,2) S [s] – the rough 

regimes; 

t = (0,8.........1,0) S [s] – the slack 

regimes; 

 

The hard regime is characterized by high 

current density (160 ... 400A / mm2), 

duration of the current crossing low and 

the high downforce. The slack regime is 

characterized by low current density (70 

... 310A / mm2), duration of passage for  

the current high and the downforce low. 
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Figure 4 The areas of contact of the electrodes 

 

Table 1. the welding current modifications and clamping force after the wear of electrodes 

 

                                                                                                                                        

 

40% 

too 

small 

The peaks 

improper 

56% 

too big 

125% 

too big 

300% 

too big 

525% 

too big 

800% 

too big 

A B C D E F G 

Sections on 

mm
2
 

8 32 50 72 126 200 285 

The peak of 

electrode  

diameter in 

mm 

 

3,2 

 

6,35 

 

8 

 

9,6 

 

12,7 

 

16 

 

19 

The welding 

current 

2460A 9823A 15337A 22100A 39300A 61350A 88500A 

The 

clamping 

force in kg 

64 256 400 577 1000 1600 2900 

 

4.THE STATISTICAL 

ANALYSIS OF THE 

EXPERIMENTAL DATA 
 

The experimental data do not offer a 

conclusive image on deviation from the 

geometric shape and therefore it was 

necessary an thereof statistical 

processing.  

By using these mathematical models it 

removes the welding current study and 

the clamping force through experimental 

research. 

Through        statistical       analysis       of  

experimental data was monitore the 

analytical determination of dependencies 

and the graphs of the welding current and 

the clamping force, Figures 5, 6.  

 

5. CONCLUSIONS 
Through the statistical processing of 

experimental data and analytical sought 

to determine dependencies graphs of the 

welding current and the clamping force.   

By using these mathematical models be 

deleted the welding current study and the 

clamping force through experimental 

research. 
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Figure.5 The dependence of electrical current on the contact surface of the electrodes 

 

 
Figure 6 The dependence of the pressing force of the electrodes contact surface

 

  

 

The welding current [A] = 9381,7432+140,8642*x-0,5949*x^2+0,0027*x^3-4,6109E-6*x^4+2,6481E-9*x^5 

The clamping force [kg] = 243,9121+3,6853*x-0,015*x^2+6,381E-5*x^3-1,0873E-7*x^4+6,4564E-11*x^5 
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