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2. PROJECT BACKGROUND  AND CONCEPT 
 

In 1800Sir Humphary Davy discovered the short pulsed electric arcs.  Independently a Russian 

physicist Vasily Petrov discovered the continuous electric arc in 1802 and subsequently proposed 

its possible practical applications, including welding.  Arc welding was first developed when 
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Nikolai Benardos presented arc welding of metals using a carbon electrode at the International 

Exposition of Electricity, Paris in 1881, which was patented together with Stanislaw Olszewski  in 

1887. In the same year, French electrical inventor August de Meritens also invented a carbon arc 

welding method, patented in 1881, which was successfully used for welding lead in the manufacture 

of lead-acid batteries. The advances in arc welding continued with the invention of metal electrodes 

in the late 19th century by a Russian, Nikolai Slavyanov (1888), and an American, C.L. Coffin. 

Around 1900, A. P. Strohmenger released in Britain a coated metal electrode which gave a more 

stable arc. In 1905 Russian scientist Vladimir Mitkevich proposed the usage of three-phase electric 

arc for welding. In 1919, alternating current welding was invented by C.J. Holslag but did not 

become popular for another decade.  

During World War I welding started to be used in shipbuilding in Great Britain in place 

of riveted steel plates. The Americans also became more accepting of the new technology when the 

process allowed them to repair their ships quickly after a German attack in the New 

York   Harbor at the beginning of the war. Arc welding was first applied to aircraft during the war 

as well, and some German airplane fuselages were constructed using this process. In 1919, the 

British shipbuilder Cammell Laird started construction of a merchant ship, the "Fullagar", with an 

entirely welded hull; she was launched in 1921.  

During the 1920s, major advances were made in welding technology, including the 1920 

introduction of automatic welding in which electrode wire was continuously fed. Shielding gas 

became a subject receiving much attention as scientists attempted to protect welds from the effects 

of oxygen and nitrogen in the atmosphere. Porosity and brittleness were the primary problems and 

the solutions that developed included the use of hydrogen, argon, and helium as welding 

atmospheres. During the following decade, further advances allowed for the welding of reactive 

metals such as aluminum and magnesium. This, in conjunction with developments in automatic 

welding, alternating current, and fluxes fed a major expansion of arc welding during the 1930s and 

then during World War II.  

  

https://en.wikipedia.org/wiki/Lead
https://en.wikipedia.org/wiki/Lead-acid_batteries
https://en.wikipedia.org/wiki/United_Kingdom
https://en.wikipedia.org/wiki/World_War_I
https://en.wikipedia.org/wiki/Shipbuilding
https://en.wikipedia.org/wiki/Rivet
https://en.wikipedia.org/wiki/New_York_Harbor
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Argon
https://en.wikipedia.org/wiki/Helium
https://en.wikipedia.org/wiki/Magnesium
https://en.wikipedia.org/wiki/World_War_II
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An arc welding machine is a type of welding machine that uses a welding power supply to create an 

electric arc between an electrode and the base materials to melt the metals at the welding point. The 

arc welding is a fusion welding process in which the welding heat is obtained from an electric arc 

struck between the work( or base metal) and an electrode. The temperature of the heat produced by 

the electric arc is of the order of 6000
o
 C to 7000

o
C. 

They can use either direct (DC) or alternating (AC) current, and consumable or non-consumable 

electrodes. The welding region is usually protected by some type of shielding gas, vapor, or slag. 

Arc welding processes may be manual, semi-automatic, or fully automated. First developed in the 

late part of the 19
th
 century, arc welding became commercially important in shipbuilding during the 

second world war. Today it remains an important process for the fabrication of steel structures and 

vehicles. 

Arc welding machine has main cable that receives energy from the sources (usually 3 phase 220 or 

440 Volts AC), the starter or switch, the transformer, the controls of tension (voltage) and the 

current (Amps-or Amperage), the two secondary wires: one is to ground the machine to the building 

+ structure + part that you are to weld, the other is to put your electrode and produce the welding.  

Arc welding is a welding process that is used to join metal to metal by using electricity to create 

enough heat to melt metal, and the melted metals when cool result in a binding of the metals. It is a 

type of welding that uses a welding power supply to create an electric arc between a metal stick 

("electrode") and the base material to melt the metals at the point-of-contact. Arc welders can use 

either direct (DC) or alternating (AC) current, and consumable or non-consumable electrodes. 

Power sources will require either a single or three phase supply at the voltage of the country in 

which it is intended to be used. Most equipment is provided with a series of voltage tappings and 

these may need to be adjusted to match the supply voltage. It is common the supply voltages are 

now 230V AC single phase and 400V AC three phase. In other parts of the world, different supply 

voltages occur and may vary between regions. In some countries, 220V AC three phase may be 

encountered. Three phase supplies may be limited to 30A, but higher power welding equipment 

may require a 45A or even a 60A supply. 

 

 

 

 

https://en.wikipedia.org/wiki/Welding
https://en.wikipedia.org/wiki/Metal
https://en.wikipedia.org/wiki/Electric_arc
https://en.wikipedia.org/wiki/Electrode
https://en.wikipedia.org/wiki/Direct_current
https://en.wikipedia.org/wiki/Electrode
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3. PRODUCT DESCRIPTION AND APPLICATION  

 

The single phase arc welding machine  is designed to serve with an output current of 20-180A. It 

has two parts which are the primary and secondary parts. The primary part, through which voltage 

is supplied to the machine, has 180 turns which is made of 2mm
2 

S.W.G 14 copper coil. The 

secondary part has 45 turns made of 4mm2 S.W.G 8 copper coils. Both turns are wound on separate 

limb of the laminated core. The voltage from primary turns flows to the secondary turn by 

induction. The machine contains a power switch through which the machine can be switched on or 

off when connected to the power source.  

The indication light simply shows when the machine is on or off which is equally controlled by the 

powers witch. The fan connected to the machine helps in the looking of the temperature of the 

machine; it gets started once the machine is on. The welding current is adjusted by varying the 

spacing between the primary and secondary windings when the cranks is rotated, clockwise the 

insulating block between the two winding moves down, the magnetic flux leakage and the inductive 

impedance are increased, thereby reducing the welding current in the secondary windings. Also as 

the insulating block is moved upward, away between the two turns, the magnetic flux leakage and 

the inductive impedance are brought down, causing the welding current to rise. 

The Arc welding machine is the type that uses an electric power as an input, which is being 

supplied through the primary and then transferred to the secondary winding by induction which can 

be used to carry out welding work by connecting to the output terminal the welding cables. 

The output of the machine is designed in a way that it can be varied by adjusting the crank of the 

machines in clockwise or anti-clockwise direction in either to increase or decrease the output 

current respectively depending on the size of the material it is to be used on. 

Application of the project 

Arc welding utilizes an electric arc between an electrode and a metal base using either consumable 

or non-consumable electrodes. This welding machine is commonly found in steel product and 

automobile manufacturing. Other application includes: 

¶ Construction:- Arc welding processes are a foundational aspect of all large-construction 

industries, ensuring strong, sustainable connections within buildings, briges and other 

infrastructures. 

¶ Mechanical:- For more rugged applications that involve thicker metal dimensions, arc 

welding provides the control and effectiveness necessary to firmly bond heavier pieces 

together. In the automotive industry, arc welds bond heat shields, exhaust systems and 

hydraulic lines and shelving units are often welded. Heating, ventilation and air conditioning 

units are usually constructed using welding processes. 
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¶ Equipment:- Most, if not all, of todayôs industries rely on properly functioning equipment, 

and welding processes are vital to the success of those machines. 

¶ Farm equipment:- In agriculture, farm machines that plow, plant, seed and harvest are 

fundamental to the countryôs food supply. Those machines are welded throughout their 

frames and processes. On the chassis, the cab frame, fenders and brackets are ormed by 

welds. Motor structure and electrical functions are fused, as are the features of specialized 

tools such as threshers and spreaders. These machineries can be welded using arc welding 

machine. 

¶ Lawn and garden: Lawn mowers, trimmers, power saws and other garden equipment have 

long lives due to the strength of their welded frames. Other metal garden features enhance 

the enjoyment of outdoor life, such as barbecue grills, enclosures, seating and watering 

systems. 

Highway equipment: Maintenance of safe and passable roads also depends on secure 

welds. Manhole cover plates and the sewer and utility systems that frequently run under 

roads are also usually constructed with welding processes. 

¶ Institutional equipment:  Hospitals, medical facilities, schools and homes all rely on well-

functioning appliances to keep food warm or cold, run accurate testing operations and clean 

clothing or dishes. Virtually every appliance in use today was constructed at least in part 

with an arc welding process. 

Electrical wires 

Welding cable is the electrical conductor for the welding current. It consists of a series of fine 

copper strands wrapped inside a non-conductive, durable jacket (typically some type of synthetic or 

natural rubber of various colors). The fine copper strands give welding cable more flexibility than 

other types of electrical conductors and the insulating jacket is designed to hold up to repeated 

movement over rough surfaces. As the current level increases (measured in amperage or amps), the 

diameter of the welding cable and resulting cross sectional area of the copper stranding needs to 

increase. The concept is similar to the flow of water through a hose. A larger diameter hose is 

needed in order to carry a greater volume of water. You use a smaller hose to water your garden, 

while the fire department uses a much larger hose to fight fires.  

Welding cable ñampacityò, also known as current capacity or amperage rating, refers to the 

maximum amount of electrical current that a cable can safely conduct.  Besides the cross sectional 

area, other factors that impact the ampacity of welding cable are its length, ohm rating (i.e., 

resistance rating), temperature ratings of the insulation material and the ambient temperature. 

Shorter cables can carry more current than longer cables of the same diameter. Welding cable is 

often rated with a conductor temperature of 75°C (167° F), 90°C (194F) or 105°C (221°F). While 

the copper wire itself can handle the high temperatures generated by higher amperages before 
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sustaining damage, the insulation protecting them would melt. Welding cables are also often rated 

for an ambient temperature of 30°C (86°F). Higher ambient temperatures can reduce their ability to 

dissipate heat into the surrounding environment, and thus reduce their ampacity. In addition, several 

cables packed tightly together can also have a reduction in their ability to dissipate heat. Multiple 

cables should be slightly spread apart. 

Note that while copper is an excellent conductor of electricity, it still has a degree of resistance to 

the flow of electrons through it. Therefore, some amount of resistance heating will occur in the 

cable. It is normal for a properly sized welding cable to feel warm to the touch after prolonged 

welding. However, if the diameter of cable is too small for the level of current flowing through it, 

then the cable will overheat. This can result in a potential fire hazard, as well as damage to the cable 

itself (and ultimately to cable breakage and failure). A breakdown of the insulation jacket can also 

be an electrical shock hazard.  Conversely, cable that is oversized for a given amperage level does 

not conduct current any more effectively than properly sized cable. However, larger diameter cable 

typically costs more per foot or per meter than smaller diameter cable, because of the increased 

amount of copper strands.  Therefore, oversized cables may not be cost effective. 

Electrical cable is typically categorized by an AWG (American Wire Gauge) size, where the 

smaller diameter cable has a larger number. Figure 1 lists the AWG sizes. Gauge (or gage) sizes 

larger than one are zero, also expressed as 1/0 (pronounced ñone aughtò), two zeros, expressed as 

2/0 (pronounced "two aught"), 3/0 and 4/0. Cable sizes between #4 and #4/0 are typically used for 

welding cable. 

 

Table 1:- AWG wire sizes 

In the metric system, welding cable size is typically expressed in square millimeters (mm2), 

representing the cross-sectional area of the cable. Figure 2 shows a comparison between welding 

cables in AWG sizes and metric sizes. 
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Table 2: AWG / Metric Cable Size Comparison  

Now when selecting the proper cable size for your welding equipment, it is best to choose cable that 

can handle the maximum output of the welder. To do this, you need to determine three factors. 

These include: 

Å Total length of the welding circuit 

Å Rated output of welding power source 

Å Duty cycle of the welding power source 

The welding circuit is the total path in which the electricity travels. It includes the power source, 

electrode cable, electrode holder (wire feeder and gun), electrical arc, work cable and work 

clamp. The following figure illustrates the welding circuit. For determining proper welding cable 

size, you need to add together the full lengths of the electrode cable and the work cable. The 

electrode cable attaches to either an electrode holder, wire feeder. The work cable attaches to a 

work clamp. Note these last two items are often incorrectly referred to as the ñground cableò and 

ñground clampò. However, this is improper terminology, as the "ground" lead only applies to the 

primary side of the welding circuit (i.e. the incoming power cable). 
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Figer 1:- total components of welding circuits 

Note that welding polarity does not affect the size of cable needed. It does not matter in which 

direction the current flows through the welding circuit, whether it be direct current positive (DC+), 

direct current negative (DC-) or alternating current (AC). Polarity and direction of current flow only 

affects welding characteristics and electrode selection. Rated output of the power source is simply 

the maximum current or amperage level in which the machine is indented to be used (note that 

some power sources can produce higher currents than their rated output for short periods of time). 

This rated output level is typically incorporated into the machineôs name.  Examples include the 

ñIdealarcÈ 250ò (rated 250A output), Power WaveÈ S350 (350A rated output), FlextecÊ 650 

(650A rated output), etc.  

Duty cycle is a capacity rating of a welding power source, expressed as a percent (%). It is the 

percentage of a ten minute period that the power source can operate at a given output current level 

before exceeding its thermal limit (i.e. the windings get too hot) and shutting down if it has thermal 

overload protection.  Generally as output levels decrease, duty cycle increases (until 100% or 

continuous output). Conversely, as output levels increase (until maximum output capacity), duty 

cycle decreases. The duty cycle rating(s) can be found on the power sourceôs nameplate and/or in 

the operating manual. The duty cycle rating of a welding power source is typically related to the 

welding processes in which it will be used, its intended use and whether it operates off of single 

phase or three phase power. Table 3 lists some typical differences between single and three phase 

power supplies, including their typical duty cycles.  
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Table 3:- difference between single and three phase arc welding machines 
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4. MARKET ANALYSIS AND MARKETING CONCEPT  
 

4.1  Market study 
 

Demand for Arc welding machines for local market is mainly met from import. Hence, in the 

absence of domestic production data the import data obtained from the customs Authority is used as 

a proxy to estimate the current unsatisfied demand for arc welding machines. The quantity of arc 

welding machines imported during the past 10 years is given below. 

4.2  Supply 
 

The supplying country of Arc welding machines are  

¶ China 

¶ Belgium 

¶ Italy 

¶ Germany 

¶ Sweden 

¶ Netherlands 

¶ India 

No Local manufacturing companies are manufactures arc welding machines but only doing some 

winding maintenance in small scale size at very poor quality.  
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4.3 Demand 
 

The recent market of Arc welding machines from the imported data is increasing day by day and 

has described below. To cover this broadening market the countriesô capacity in hard currency 

is main drawback. What the best is to manufacture all those described machines locally. By 

doing this the enterprise at best tries to substitute the import product for the local market and it 

can also attend the national market.    

Year No of imported ovens  

2008 1022 

2009 5617 

2010 3028 

2011 18355 

2012 7877 

2013 4132 

2014 6806 

2015 4293 

2016 11484 

2017 9141 

Table 4:- Demand table 

Source: - Ethiopians customs authority 

The import data depicted in Table 4 does not have any trend. It is characterized by a sharp 

increase and decline in consecutive years. The imported quantity which was 18355 units during 

2011 has sharply decreased to 7877 units in the following year, which is a decrease of almost 

2.3 times. The imported quantity 4132 units in 2013 incline to 6806 units in the year 2014. One 

specific features of the data presented in Table 4. Is that import experiences a sharp decline in 

the year following large importation.  
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4.4 Marketing Strategy 
 

 

4.5 Pricing 
 

Price of arc welding machines varies in accordance with the output current. The current market 

price for single phase arc welding machines is from 3000 to 4000 birr. And three phase arc 

welding machines ranges from ---------- to -------------. An average factory-gate price of birr -----

-----in thousands per units is recommended for a new entrant. The product can be distributed 

directly to the end user at the factory-gate. In addition, it can appoint at different location of 

merchandizing enterprises. 

 

4.6 Projected Sales & Market Share 
 

      PROJECTED DEMAND FOR ARC WELDING MACHINES (UNITS) 

year Projected demand 

2019 11800 

2020 12980 

2021 14278 

2022 18561 

2023 24130 

2024 31369 

2025 40479 

2026 53013 

2027 68917 

2028 89592 

Table 5:- Forecast table 

4.7   Marketing Organization  
 

Sales and marketing have distinct duties, but ultimately they have the same focus and 

perspective: reaching the consumer and promoting sales.  
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Fig.2 organizational chart of marketing department 

 

Marketing departments   

¶ Typically support the brand through public relations and  identity campaigns. 

¶ They focus on long-term objectives and provide support for the front-line sales 

staff.  

¶ Work on promotion and advertising, identification and selection of wholesalers 

etc. 

¶ Conduct research and development on developing the design of the brand 

according to the customer demand.. 

Market Segments 

In all regions and African countries this product is demand. 

Marketing Plan 

Once the team has developed the overall marketing strategy, each team member is responsible for 

implementing a corresponding marketing plan for the areas of his responsibility. These 

responsibilities include deciding on the promotional material for his market segment and pricing. In 

each case, the responsibilities of the marketing manager include ensuring overall cohesion to 

prevent inconsistent pricing among the market segments and contradictory promotions. The team 

has to work together to preserve the overall company image while meeting the requirements of each 

market segment to the maximum extent possible. 

Marketing Department 

Sales Staffs R and D 

staffs  

Sales 

Engineers   

Promotion 

staffs  

Marketing Manager 
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Outcomes 

A cohesive and effective team balances the conflicting demands of its sales and marketing 

environment to achieve a common approach, with each team member taking responsibility for 

achieving the targets for his market segment. When a team member does not meet objectives for a 

particular segment, the role of other team members is to offer support to help improve performance. 

While each team member takes responsibility for his work, an effective team defines success as the 

meeting of all team targets. Such an integrated team effort improves overall sales and marketing 

performance and promotes team cohesiveness. 

4.8  Sales Promotion/Marketing Support 
 

¶ Through media such as television, radio, newspaper and magazines 

¶ Maintaining goodwill with the public 

¶ Press releases 

¶ Internet and related technologies through Email marketing, online advertising and 

mobile advertising  

¶ Social media portals such as Twitter, Facebook and YouTube also provide 

 

4.9 Values of the company 
 

¶ Customers talk we listen 

¶ The best teams win 

¶ Continuous improvement is our way of life 

¶ Innovations defines our future 
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5. RAW MATERIALS  AND INPUTS 

5.1 Raw Materials and Inputs Required 
 

An arc welding machine is fabricated by mechanical and electrical work assembly. 

Single Phase arc welding machine 

The single phase arc welding machine is specially designed for industrial and agricultural welding. 

It is only powered from AC power source for all welding. The unit is designed to operate on single 

phase 240V A.C supply and it is mainly a transformer unit. It is capable of operating from 25 Amps 

socket for most of its output range. The current dawn from the mains supply may exceed the 25 

Amps, hence the unit must be provided with 30A switch fuse input as those provided for electric 

cookers, heaters etc. this connection must be made to the dead side of a 30A circuit. The circuit 

should not be shared by any other appliance. The unit consists of the following main components 

single phase transformer (with tap changing secondary). The transformer is a step-down transformer 

with different tapping at H, M and L; welding Tung cables. 

The transformer is a conventional-cooled, single phase transformer which has shell type of 

lamination core and insulated windings of copper coils. In addition, the windings are given double 

insulation with the use of varnish solution which helps to prevent short-circuiting in the windings. 

With the help of Angel iron and lamination core the core loss, iron loss in the machine is reduced to 

minimum. They also help to reduce humming in the machine hence; efficiency of the machine is 

greatly improved. 

Scope 

The machine is specially designed for industrial and agricultural welding. It is powered from single 

phase, 240v 50Hz power supply. It is operated from 30A socket. During  use;  when  tap  changing,  

the  entire  machine  should  be  off  before  tap changing the load terminal when welding. When 

there is low welding current and due to variation of power supply, a higher tap should be used to 

increase the welding current. This  electric  Arc  welding  machine  is  a heavy  duty  welding  

machine which is capable of welding all or 12 gauges of electrodes, while in operation. For  

material  cutting,  the  machine  should  be  tapped  at  the  highest tapping, although cutting is not 

very effective at low voltage supply.  
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Single phase arc welding machine 

Parts list diagram 
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Fig 3 single phase arc welding machine Illustration  
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WIRING DIAGRAM 
 

AC Å 230V Å Arc Welder 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4 single phase arc welding machine wiring diagram 
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Block diagram of physical set-up for single phase ARC welding machine set-up   
 

 

Fig 5 single phase arc welding machine Block diagram 
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Parts list 

 

Table 6:- parts list of single phase arc welding machine 

  

NO NAME OF PART  QTY NO NAME OF PART  QTY 

1 Green Pilot-lamp 1 

21 

Winding + ñEò core 

laminations 1 

2 Knob 1 22 Fan 1 

3 Front and back panel Forney 1 23 Electrode holder 1 

4 Upper hole cap (Handle holes) 1 24 Welding cable  1 

5 Magnetic shunt 2 25 Dinse plug 1 

6 Regulate. Screw  + washer 1 26 Earth clamp 1 

7 Shunt yoke 1 27 Earth cable 1 

8 Right upper panel Forney 1 28 Kit wheels and handle 1 

9 Hand-wheel 1   

10 Fuse holder 1  

11 Fuse 1  

12 Switch 1  

13 D.120 Grommet + D .40 Bush Kit 1  

14 Input cable  1  

15 Fem. Dinse plug  1  

16 Lower hole cap 1  

17 Transformer complete 1  

18 Rectifier  1  

19 Cable clamp 1  

20 Back panel Forney 1  
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Three Phase Arc welding machines 

Three-phase is simply three sources of AC power as identical voltages brought in by three wires, 

the three voltages or phases being separated by 120 electrical degrees.   This illustrates that three-

phase power is smoother than single-phase because the overlapping three phases prevent the current 

and voltage from falling to zero 120 times a second, thereby producing a smoother welding arc. 

Since all shops do not have three-phase power, welding machines for both single-phase and three-

phase power are available. Transformers - The function of a transformer is to increase or decrease 

voltage to a safe value as the conditions demand.  Common household voltage is usually 115 or 230 

volts, whereas industrial power requirements may be 208, 230, 380, or 460 volts. Transmitting such 

relatively low voltages over long distances would require a conductor of enormous and impractical 

size.  Therefore, power transmitted from a power plant must best stepped up for long distance 

transmission and then stepped down for final use.  

 

MMA 315G Front Panel Layouts 

 

3 4 5 

2   

1   

  6 

  7 
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Fig 5 three phase MMA 315 arc welding machine Front panel layouts 

1 VRD switch 

2 VRD indicator 

3 Abnormal indicator 

4 Current meter 

5 Current adjustment knob 

6 Arc force adjustment knob 

7 Hot start adjustment knob 

8 Positive output terminal 

 9 Negative output terminal 

Table 7:- parts list 
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COMPONENT AND LIST  OF THREE PHASE ARC WELDING MACHINE  

MMA 315G 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6 three phase MMA 315 arc welding machine Illustaration 

 

 

 

 

 

 

 

 

Machine illustration of  MMA -315G 
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 Table 8:- parts list of single phase arc welding machines 

 

 

 

 

NO NAME OF PART  QTY NO NAME OF PART  QTY No ITEM  QTY 

1 Fan 1 20 handle block 2 39 Polyester capacitor 1 

2 Fan net 1 21 Handle stick 1 40 Quick socket 2 

3 Back bottom 

protection angle of 

right side 

1 

22 Front top panel 1 

41 reactor 1 

4 Back bottom 

protection angle of 

left side 

1 

23 Indicator tube  

42 Machine bottom 1 

5 Clapboard 1 24 Meter 1 43 Plastic foot 4 

6 Rubber ring 5 25 Indicator tube  44 Radiator 1 

7  1 26 knob 1 45 Radiator 1 

8 Capacitor plate 1 27 Roker switch 1 46 Windshield board 1 

9 Self-locking cable 

ties 

1 28 Knob 2 47 Thermoswich 1 

10 Back top protection 

angle of right side 

 29 Front top protection 

angle of left side 

1 48 Upper-board 1 

11 Back top protection 

angle of left side 

1 30 Front top protection 

angle of right side 

1 49 Support of radiator 4 

12 Air switch 1 31 Front panel protection 

angle 

1 50 Commutated board 2 

13 Angle support 1 32 Primary transformer 1 51 Windshield 

insulation plate of 

radiator 

2 

14 Copper connector of 

switch 

3 33 Front bottom 

protection angle of left 

side 

1 52 Side windshield 

board 

2 

15 Connector support 1 34 Front bottom panel 1  

16 Power frequency 

transformer 

1 35 Front bottom 

protection angle of 

right side 

1 

17 control board 1 36 Reactor  

18 cover of machine 1 37 Reactor pad  

19 handle cover 2 38 Ring transformer  
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Block diagram of physical set-up for three phase MMA 315 ARC welding machine 

set-up 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7  three phase MMA 315 arc welding machine Block diagram 

 


























































































