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Abstract— If proper precautions are not taken then welding a 

metal arc by hand can be a dangerous practice. An electric arc 

opens between the electrode and the metal to be connected 

consists the welding process. In addition to the prejudiced 

risks of burns and flamation of the eyes, which is corrected 

by using personal protective equipment, the operator is also 

be at risk of electric shock at open parts of the welding circuit, 

both the electrode and the work piece. Additionally, welding 

current, by deviation from the desired path, can also play part 

on local heating of other places, with risks of causing fires or 

any explosions. Due to the high current required for arc 

welding equipment, operators are also exposed to strong 

magnetic fields. This paper seeks to clarify the issues 

mentioned above, mainly because the risks associated with 

electric shocks may not be known to burners and their 

managers. 
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I. INTRODUCTION 

Welding is a method of assembling metals where heat or 

pressure is applied to the contact area between two parts; the 

filling metal may be added to the joint depending on the 

welding process. 

 Welding methods can be categorized into 

compression processes, mixing processes, and brazing and 

soldering in the form of metal welding .In pressure systems, 

the coupling is done by applying pressure to the physical 

contact area in between the two components, which may or 

may not heat up in the molten state. In merging processes, the 

two components are joined by heating the physical contact 

area into a molten state, and no pressure is applied. In heating 

and soldering, the filling metal with a lower melting point 

than the metal base is melted with a gas torch or furnace and 

used in the contact area. The molten filling metal wets the 

surface of the metal base and is pulled in or held together by 

a capillary action without attaching the base metal. 

 These welding processes can be further subdivided 

by the heat source used, the pressure input method, or the 

metal filling structures.  

II. WELDING POWER SOURCES 

All arc-welding processes do require continuous supply of 

sufficient amperage power and voltage to maintain a 

continues arc. This current can be alternating (AC) or direct 

(DC), and should be passed with a welding electrode with a 

machine that allows for precise power control. This control 

device is called the power source. Current power is supplied 

from a power source from power lines, or is developed by 

generators or alternators powered by very close petrol or 

diesel engines. 

 In order to get effective welding, the power source 

should be able to control the arc features needed for a 

particular job. In some cases, a strong, deep arc may be 

needed, whereas in another work, a soft, slow-moving arc 

may be needed to avoid burns. Therefore, the type, volume 

and characteristics of the power source discharge should be 

carefully evaluated, taking into account the welding process 

to be taken. 

III. TYPES AND FEATURES OF ARC WELDING POWER 

SOURCES 

The arc heat source sources are classified according to current 

(AC or DC) and power outages (variable voltage type or fixed 

voltage type). Another classification refers to the way energy 

is supplied to a power source - from a direct power line or an 

electric motor (a type of motor-generator), or a petrol or 

diesel engine (a type driven by an engine). 

 Alternating current (AC), obtained directly from the 

power cord, passes through a transformer to an AC power 

source that allows current power control. Direct current (DC) 

is generated from AC line power by using line power using 

an electric motor that turns a DC generator (motor-generator 

type) or using line power through a transformer and then a 

corrector (type of rectification). Combined power sources, 

which produce both AC and DC, are basically a type of 

converter. 

Welding process 
Output 

characteristics 

Type of 

current 

Shielded metal arc, Gas 

tungsten arc, 

Submerged arc 

Variable voltage 

(1) 
AC or DC 

Gas shielded metal arc, 

Electro gas arc 
Constant voltage DC 

Self-shielded arc 
Variable voltage AC 

Constant voltage DC 

Table 2.1: Power source requirements for arc welding 

processes 

Note: (1) a small size wire (2.4 mm or smaller) uses 

constant- voltage DC in submerged arc welding. 

 The welding process sets the type of energy source 

required. Table 2.1 shows the energy source requirements for 

the various processes. Table 2.2 shows the pros and cons of 

AC and DC power sources, respectively. 

IV. AC ARC WELDING POWER SOURCES 

For welding arc welding, underwater arc welding, and TIG 

(aluminum) welding AC power sources are commonly used. 

AC power sources vary depending on the method of adjusting 

the welding currents. By changing the reaction, open circuit 

voltage and resistance welding currents can be adjusted. 

However, the resistance directly causes the loss of internal 

power and stability of the arc gets affected be the open circuit 

voltage. Therefore, welding currents are often adjusted by 

changing the circuit response. 

 Figure 2.1 shows the goal of the AC power source 

of the commonly used movable-core type. As shown in Fig. 



Electrical Power Analysis in ARC Welding Process 

 (IJSRD/Vol. 9/Issue 10/2021/023) 

 

 All rights reserved by www.ijsrd.com 82 

2.1 (A) by inserting or pulling the M3 steel core between Ml 

and M2 stainless steel the electrical currents are adjusted. In 

place (3) of Fig. 2.1 (B), the leaking magnetic flux can pass 

easily, and the welding current becomes very small. By 

removing moving objects in the area of stainless steel 

magnetic leakage decreases and thermal conductivity 

increases. Figure 2.1 (C) shows the power outage. Overall, 

smaller size, easier welding performance, easier maintenance, 

and better durability included in this type of AC power 

source. These factors make this type of energy source very 

popular. 

 
Fig. 1: 

V. DC ARC WELDING POWER SOURCES 

For welding arc welding, low arc welding, TIG welding, and 

welding arc welding DC power sources are commonly used. 

DC power sources can be structurally divided into circular 

and vertical forms, and use a generator to generate 

combustion power into engine components, driven by the 

engine, and recycled. Figure 2.3 (A) shows the DC power 

source system of the surrounding type. 

 In the current generator, the armature rotates in an 

electric field. Electric waves are generated in the armature by 

electromagnetic input and are emitted for use by the driver. 

In the type of motor-generator the armature is rotated by an 

electric motor, and in the type driven by the engine through 

an internal combustion engine. Figure 2.3 (B) shows the 

output part of the third generation DC compliant brush 

generator. 

 Flexible power source, a composite generator with a 

series of power fields designed to keep the voltage almost 

constant within the current capacity of the power source as 

shown in Fig. 2.4. 

 
Fig. 2:  a typical output characteristic of constant-voltage 

DC power source 

 
Fig. 3: 
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VI. CHARACTERISTICS OF ARC VOLTAGE AND 

TEMPERATURE OF ARC 

When two horizontal electrodes are connected to a DC power 

source they are connected and separated, producing an arc 

between them. The arc heats the ambient air, and thus the arc 

is concentrated by buoyancy in the air. The word "arc" 

originally comes from this arched power supply. The 

electrode connected to the terminal (＋) is called the anode; 

the electrode connected to the - - - terminal is called the 

cathode, and the outflow of electricity between it is called the 

arc column or plasma. The voltage between the electrodes is 

not evenly distributed. There is a significant decrease in 

power in the anode and cathode heads as shown in Fig. 2.7. 

The voltage gradually decreases in the arc column by its 

length. These electric droplets are called a sequence of anode 

drop, cathode drop, and arc column voltage drop. The 

decrease in electrical energy is called arc voltage. 

 
Fig. 4: Arc power distribution 
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