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Abstract— The aim of this paper is to investigate the effect 

of pulsed parameters like pulse duty cycle, frequency, peak 

current and background current.Here Taguchi method is 

used to find out the optimum parameter for the highest % 

elongation and highest UTS .Annova is also used for finding 

out % contribution of each parameter. Minitab is used for 

finding out the result of Taguchi Method and Annova. 
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I. INTRODUCTION 

As far as the weld ability of aluminum is concerned it is 

poorer than steel. There are several reasons for this. First 

one is the formation of aluminum oxides that forms and 

interferes the melting action of aluminum. Second reason is 

to remove the upper most oxide layer otherwise difficult to 

start the welding. Third limitation is to higher conductivity 

of aluminum so heat is easily thrown out from the material. 

So, here high concentrated heat source is required which can 

easily act upon the oxide and produce the sound welding. To 

remove these all difficulties TIG (Tungsten Inert gas) 

process is developed. And before this AC current was being 

used for the welding of Aluminum. But with the help of 

conventional TIG welding process also it is difficult to weld 

the aluminum is upward position. Here also the rate of metal 

deposition is very slow. There is main disadvantage about 

workmanship. In conventional welding he has to keep 

balance between two hands continuously. His one hand is 

busy with tungsten electrode and second hand is 

continuously used for feeding the filler metal .Metal is 

continuously feeding so he has to very aware to compensate 

the joint variation parameter like root gap and root width 

variation. This process is very difficult and so quality is 

compromised. But in case of Pulsed welding there are 

separate currents used for doing the welding. One is 

responsible for the melting and second is responsible for 

solidification. Below diagram shows the important 

parameters for pulsed welding. 

 
Fig. 1: Schematic Diagram of Pulse Wave 

A. Peak Current: 

It is the maximum amount of current in the cycle. This 

current is responsible for the melting of metal. 

B. Background Current: 

It is the minimum amount of current in the cycle. This 

current is responsible for maintaining the arc and for 

solidification of metal. 

C. Frequency: 

It is defined as  the number of times the cycle will repeat in 

one second. 

D. Pulse Duty Cycle: 

It is defined as the time proportion of peak current‟s 

duration in one cycle over background current. 

These all four parameters can be controlled 

independently. Here we can form tailor made wave as per 

requirement. This is a very distinguish characteristics of 

pulsed current.One easy way to find out the heat input for 

the above parameter is to associate it with mean current 

which can be defined as Imean= (Tp * Ip+ Tb * Ib) / (Tp + 

Tb).There are some common advantages of pulsed current 

source which are given in another page. Note that 

advantages are subjected to proper combination of 

parameters. 

1) The ability to control heat input: The pulses of peak 

current (which occur above the transition point) 

provide the good fusion associated with spray transfer, 

while the lower background current cools the weld 

puddle and allows it to freeze slightly to help prevent 

burn-through. 

2) The ability to control bead profile. Using a function 

called arc control operators can adjust the width of the 

arc cone which lets them tailor the bead profile to the 

application. A wider bead can help tie-in both sides of 

a joint and a narrow bead helps provide good fusion at 

the root of a joint. A bead of the right size helps to 

eliminate excess heat input, over-welding, and post-

weld grinding. 

3) Superior arc starts. A good pulsed TIG program for 

aluminum provides more energy at the start of the weld 

(which helps ensure good fusion) and then reduces 

energy to normal parameters for optimal welding 

characteristics. 

4) Superior arc stops. Today‟s pulsed TIG equipment 

provides the technology to ramp down to a cooler 

welding parameter to fill in the crater at the end of a 

weld. This helps to eliminate termination cracking 

which can be a serious issue when welding aluminum. 

5) The ability to use a larger diameter wire to weld thin 

gauge material. This can increase the deposition rate 

and aid feeding by using a stiffer wire, and can also 

save money on filler wire. The difference in cost 
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between a 0.030” wire and a 0.047” wire, for instance, 

can be considerable. 

6) Control over more than one parameter. Here instead of 

only current and voltage we are required to control the 

frequency, width of the pulse and pulse ratio. This is a 

tedious task for the control of welding. To remove this 

difficulty there is one synergic knob control process is 

available which can be programmed and set 

automatically the pulse width to pulse ratio. Today also 

due to the lack of proper training of operating the 

machine many conventional users have the feeling of 

unfriendly and treated as white elephant. 

II. EXPERIMENTAL SET-UP 

First of all with the Microwave-2000 machine this is capable 

of providing setting of different parameter namely 

background current, peak current, frequency and pulse duty 

cycle .First of all welding is done  on the plate to find out 

the range under which the welding is feasible as far as visual 

is concerned. Below photograph shows the sequence of 

procedure for welding. First of all preheating is done up to 

temperature of 70° C. Then by wire brushing we removed 

the oxide of aluminum. Then we performed the welding by 

constant parameter as per table 1.1. 

Sr.No. Parameter Value 

1 Material 
AA1900 

Aluuminum.99.95% pure 

2 Material Thickness 12 X 150  X 120 mm 

3 Filler Metal ER 4043 

4 Filllr Metal  Dia. 2.mmm 

5 Preheat(Min.) 100 C° 

6 Joint Design 
Single „V‟ groove, with 45° 

bevel angle 

7 Shielding Gas Pure Argon 

8 Flow Rate 15 lpm 

9 Arc voltage 18-20 volt 

10 Welding speed 1.2-1.5 m/min 

Table 1: Constant Parameter for Pulse Welding 

III. DOE 

Here for forming the experiment parameter Taguchi method 

is employed. Here numbers of results are decreased in such 

a way that we can get the optimum output in fewer 

experiments and easily. For e.g. herewe have chosen four 

variable parameters namely Peak current, background 

current, frequency and pulse duty cycle and there were three 

levels chosen for each parameter. If we follow the full 

factorial method at that time total 81 experiments are 

required .But here only 9 experiments are required to find 

out the effect of mechanical properties like UTS and % 

elongation on variable parameters. Here also with the help 

of ANNOVA method we found out the effect of each 

parameter on each mechanical property.Here for forming the 

experimental sheet and for doing the statistical calculations 

Minitab 17 was used for ease and accurate calculation. 

Below table indicates the level for each parameter. 

 
Table 1: Various Parameters and Their Levels 

 
Table 2: Experiment Sheet as Per L9 Array 

Experiment was conducted as per the above table. 

Here corresponding value of UTS and % elongation is 

observed and recorded against the experiment no. 

IV. RESULTS AND DISCUSSION 

 

 

Table 3: Results of UTS for Experiment Number 

Here by this S/N ratio is found out for each 

experiment. Here larger is better option is selected for the 

S/N value. From Minitab only optimum set is found out 

.Here also most affecting parameter is also found out. Below 

table indicates the most affecting parameter and least 

affecting parameter for UTS. 
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Table 4: Delta for Various Parameters 

From the below table we can note that peak current 

is most affecting parameter for UTS is peak current and 

least affecting parameter is frequency. Same table is formed 

for the % elongation. 

 
Table 5: Delta for the % Elongation 

Please find below Main effects plot for means for          

UTS. From this graph we can find independent optimum 

parameter suitable for UTS. 

 
Fig. 2: Graph for Main Effects Plot for Means versus 

Individual Factor 

There are two tables which indicates the optimum 

value of UTS and % elongation for a specific set of 

parameter. 

 
Table 6. 1: & 6. 2: 

ANOVAs is also performed for finding out the 

effect of individual parameter on the UTS and %elongation. 

 
Fig. 3: Annova Sheet in Minitab 17 for % Contribution 

V. CONCLUSION 

1) Optimum tensile strength is obtained at 220 amp 

peak current, 130 amp background current, 40% 

pulse duty cycle and 30 Hz frequency. 

2) Optimum % elongation is obtained at 220 amp peak 

current, 130 amp background current, 30 %pulse 

duty cycle and 45 Hz frequency. 

3) Most affecting parameter for UTS is peak current 

then background current frequency and pulse duty 

cycle are in decreasing order. 

4) Most affecting parameter for % elongation is back 

ground current then peak current, pulse duty cycle 

and frequency in decreasing order. 

5) Percentage contribution of peak current, background 

current, pulse duty cycle and frequency is 34.20 %, 

40.25 %, 16.17 % and 9.06 % respectively on % 

elongation. 

6) •Percentage contribution of peak current, background 

current, pulse duty cycle and frequency is 57.43 %, 

21.28 %, 5.38%,15.90 % respectively for UTS. 
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