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ABSTRACT

iecd to improve the development of joining two or more metal together, a lot of
328 beco put in place. Which resulted in the development of many devices or
110 carter for this condition. In this project, the construction of electrical arc welding
H0r domestic purpose is been descnibed under distinct two (2) basic sections:
WET supply as the energy source, which anergise the engine, secondly, the motor (fan)
IBE as cooling agent in this project to in order to cool, The engine from excessive heat
operation. For the smooth take up of the work. These sections perform distinct
funckions as explained sequentially in this project content.
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CHAPTER ONE

INTRODUCTION

fin the nineteenth century Sir Humphry Davy showed that a brilliant source of light could
Mained by connecting a pair of carbon rods to an e.m .f greater than 40v. This source
' ed of arc or inendescent flame which was struck by bringing the ends of the rods
er and drawing them strictly apart.
g the second half of the century considerable use was made of this form of illumination,
eritors showed much ingenuity in designing mechanism to srike the arc advance lhc
the rods are they slowly buant away, it has metal electrodes surrounded by xenon gas.
“The temperature reached in the electric arc is in the region of 3700c. This is well above
melting point of metals, and therefore the main application of the arc is in electric
ances and welding equipment. Two types of electric arc are used. The larger ones employ
pn arcs and are used for melting special steels. The smaller arc are used in research work,
¢ have a tungsten rod which acts as one electrode, while the metal to be melted forms the
electrode.

DING: - is a fusion process using electrical energy to provide the heat necessary to
guce melting of the work and electrode. In welding, a metal rod is connected to one
pinal of the supply and the two pieces of metal to be joined are connected to other. The arc
ruck by touching the joint with the end of the welding rod. The heat generated melts the
and the two components arc fused together.

electric arc welding machine consists of the following component which makes up the
The fuse.

1. (ndicator lamp.

2. Swiltches.

3. Motor (fan).

4, Transformer.

5. Regulator,

6. Lead cables.
Iz P .1a mm.




DESIGN REQUIRMENT

lllldBl’ listed materials and components required for the purpose of this project
ruction are:-
B 1 Fuse.

2 Switch.
3 Indicator lamp.
4 Cooling fan (motor).
5 Transformer,
6 Repulator (tecminal).
7 Lead cable.
8 Electrode holders.
9 Metal case.

EF DESCRIPTION OF COMPONE D THEIR APPLICATION
FUSES: - A fusc is defined as device for opening a circuit by means of a conductor
designed to melt when an excessive current flows along it. The fuse comprises all the parts
|} of the complcte devices, Which include the following :-
Fuse element b, cartnidge fuse ¢ fuse - link.
FUSE ELEMENT: - that part of a fuse which is designed to melt and thus open a circuit.
CARTRIDGEFUSE: - a fuse in which the €use element is totally enclosed in a cartridge.
' FUSE ~ LINK: - that part of a fuse which comprises a fuse element and a cantnidge or other
| containers, if any and cither is capable of being attached to fuse — contacts or is fitted with
fuse - contacts as an integral part of it.

THERE ARE THREE TYPES OF FUSE
1. Rewirable fuse.

2, The cartridge fuse.

3. H.B.C Fuse (high breaking capacity)

2



Three terms are use in conaection with fuse:-
nt rating 2. Fusing current 3. Fusing factor

P CURRENT RATING:- this is the maximum current that a fuse will carry indefinitely
\with out undue deterioration of the fuse element.

FFUSING CURRENT: - this is maximum cutrent that will “blow “the fuse. i
FUSI‘iNG FACTOR :- this is ration of the minimum fusing current to the curtent rating
‘.w y [-

FUSING FACTOR = minimum fusing current
Current rating

FIQURE 1.1

CARTRIDGE FUSE

SWITCH’S:- IS an Electrical Component Used for Opening and Closing Circuit under
Normal and Abnormal Condition. : L

Therefore Switch is required to make a low resistance Connection in the ON Setting
and Very High Resistance insulation in the OFF wmng The resistance of the switch at whep
the switch is ON (msde) is dctermined by the switch contact, the moving metal parts in each
part of the circuit which will touch when the switch is ON , the amount of contact resistant

on the area of contact, the contact material, the amount of force that presscs the

Together, an also in the way that this fosce has been applied. IF the contact of scraped

h other in the wiping action as they are forced together, then the contact

3




R

sistant can often be much lower than can be achieved, when the same force is used simple

wich the con tact straight together,

b general, large contact area are used only for high current operation and contact are as
— cusrent switches as used for electrical and electronic circuit.

Diagram two

NDICATOR LAMP:- this is an electrical and electronics component for converting
fectrical energy into illumination, further more its used to indicate weather the current is
ing into the the system or not.

flercury lamp:- as the name implies is a device that will give off visible light whenever it

encrgized b the power source. It has arc tubes made of quartz to with stand the

gmperature and pressures involved.

The mercur lamp gives most out put in the violet, green and yellow parts of the

spectrum, 80 the basic colour rendering is not good. The light out put is often modified by

dding metallic halides to the gas, or by using a fluorescent coating inside the outer bulbs.

N e gty SN

VOCULIM = L =y Dichaige flbe
T Wain dectiods




EOOLING I"AN (motor):- A fan is a kind o pump which is used for blowing or
jlating the air through the entire duct system and the conditioned space. It is usually
ed at the l{llct of the air conditioner, A fan essentially, consists of motor and rotating
s (called impeller) which are surrounded, by a stationary member known as housing.
gnergy is transmitted (o the air by the power driven wheel and a pressure different 1s
gd to provide flow of air. The air may be moved by either creating an above atmospheric
gre (i.c. positive prcssure) or a below — atmospheric pressure (ie. negative pressure_).
iproduced both the conditions. The air at the inlet to the fan is below atmospheric
e while at the exhaust or outlet of the fan is above atmospheric pressure the air feed
fan is called “induced draft” while the air exhaust from a fan is called “forced draft”.

The fan irrespective of there type of construction, may function as either blowers or
pters. The blowers discharge air against a pressure at their outlet where as exhausters
e gases from a space by suction.

TYPES OF FAN
1. Cenmifugal or radial flow fans
2. Axial flow fans
AL FLOW FANS: - are divided into the following three group:-
opeller fan 2. Tube axial fan 3. Vane axial fan

. PROPELLER FAN:- A propeller type of axial flow fan consist of a propeller or disc type
wheel which operates within a mounting ring as shown below the design of a ring
surounding the wheel is important because it prevents the air discharge from being
drawn back ward into the wheel around its periphery. The propeller fans are used only
when the resistance to air movement is small. They are useful for the ventilation of attic
6pace,
The main application of this fan in this project is to blow air to the transformer in
order 10 reduce the heat genevated by the transformer when working. And to make the
isystem continues 0 3 loog penod of time which out any breaks down.

Disgram four



: SFORMERZ,' ‘S a static (stationary) piece of apparatus which transfer electrical
y fiom one A.C circuit to another A.C circuit with a change in voltage but no change in
ency. It can raise or lower voltage in the circuit but with the correspondent decrease or
in currens, The physical basic of a transformer is mutual induction between two
jt linked by a common magnetic flux, :
The basic A.C power source delivers only A.C current and consists of a transformer
ted to reduce the main supply voltage; usually in 220—240v to a voltage at a much safer
and more svitable for welding, the maximum value allowed in accordasce with home
B regulations. In corporated in each welding set is a regulating device to control the
out put of the set.

The following is the diagram of a simple transformer:-

Disgram five

fere are two types of transformer coastniclion namely:-

1. Core - type.

2. Shell -type. |

B our discussing on this project lay emphasis on core—type transformer construction.

b




\MA”I'ERIAL: - The magnetic materials of which the core is made, Since it most always
i wqudﬁd to AC magneticanon, the core material and construction must be chosen to
gduce iron losses to a minimum, or the transformer will not be efficient. Most
fansformet cores are made from “laminated silicon steel”, the lamination is designed to
pduce the eddy current and the silicon steel kecping hysteresis loss to minimum
pminations must be tightly held by clamping or by taping. Or they are likely to vibrate
pd produce cxcessive noise, as well as increasing the air gaps at joints, some small high
= frequeacy communications transformers have core cast of solid ferroxcub, the eddy
urrent loss thus being kept to a reasonable level.
P ARRANGEMENT:-if a transformes were wound with primary and secondary on
jeparate limbs of the core, a proportion of the magnetic flux produced by the primary
ing will oot pass through the secondary. This “leakage flux™ reduces the transformer
iency and results in poor voltage regulation and generally it must be reduced to an
The arraogement is called a core type transformer, the windings being split, with
of each wound on each side of the magnetic circuit to reduce leakage flux.

CORE TYPE

DIAGRAM six

is reduced still fusther by using the shell — type circuit both winding are placed on the
e limb, the two outer limbs providing parallel retum paths for the magnetic flux.

FORMULAR =N) = V) =12
N2 V2 1l
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meﬁm
sformer is highly efficient piece of equipment; mainly because thre are moving parts
e how- ever two source of losses,

1. Copper loss.
2. Iron or core loss,

L oss: - This loss isza heat loss due to the current flowing through the copper
| windings. It is termed as (I°R) loss. It varies as the square of the current (I”) copper
loss at half full load is one fourth of that at full load.

PDY CURRENT LOSS: - eddy current are alternating currents which are induced into
imetals core of the transformer by the altemating field in the core.

DIAGRAM SEVEN

loss is reduced by using thin laminations. Are insulted from one another to keep the

§y current paths separated to reduce the ¢ .m fand to increase the resistance per pat?z,
- . this loss is due to the energy that being in the core during the
2 eyele of magnetism. A certain amount of magnetism remove afier current has
oilaped 10{75 rctainedg:)?rcsidual magnetism must be neutralized and the energy used to
uiralize it represents a loss. This loss is minimised by using a core in which the residual
gnetism is small, silicon steel is the most common core material as it retains little

vagnetism and prov;dc a low reluctance magnetic resistance to the lines of fulse.

x 100%

Input power

x 100% wer — (iron Joss+
Input power




, welding machine the output or secondary winding of the transformer is required to

pduce higher current and minimum voltage, the current is readily available and for this

gason A.C welding transformers are the most widely used power sources in industries, work

hops. They are generally the most efficient and reliable with low capital cost. A transformer
be either oil cooled or air cooled,

Oil cooled models in which the oil acts both as an insulator and coolant have no

joving parts, giving low operating and maintenance cost and are silent in operating. The
rger rated air coo!ed models use forced air circulation automatically provided by a fan —
jotor when the set is switch on,
Further more, in the A.C welding machine the transformer power source reduces
je primary voltage and has means of regulating the current on the secondary side
onsequently higher in weight making them more portable. A.C power source are available
§ single operator, double operator, multiple operator set, depending upon the type and
ntity of work to be welded, and in various capacities up to 650 ampere, this is refer o the
aximum cuirent at which the machine will operate at a particular duly -~ cycle.
[ransformer power source do not have vanable voltage control. The open circuit voltage is
plected by connecting the welding lead to an output terminal usually 80 or 100 volt.

‘ IN, :-In some welding machines, the secondary side or
winding oeed to alter or varies from lower to higher depending on a size, thickness or

gouws of metals to be melts, this can be achieved by providing the regulator or terminals

10 select the suitable current for melting the pieces of metal.,

In this project the transfommer winding is designed with three tapping and numbered from
1, 2, to3. In which first is greater than second and second is greater than third.

TAPPING - Are connections made to the winding which are brought out to a connection
box so that the effective numbers of tumns on the winding can be altered by changing

Comnechions.

DIAGRAMEIAGHT




EAD CABLE: - One of the most im
nections of the power source to th
Bonsibility of qualified electricity.

How ever, the secondary cables is responsibility of a qualified electrician, also, the
0 cable including the welding lead from the power source to the electrode holder, the
gm current lead i?om the work piece to the power source and the earth lead are concem to
welding technician. The secondary cables should be flexible to permit easy manipulation
e electrode holder during welding. To produce this flexibility between 500 — 3000 fires
jper wire 0.2mm diameter is used in each cable. The wires are well insulated with rubber
ch must be durable and resistant to any hazard that may occur. The size of the cable used
ends upon the maximum current output of the power source and the length of the cable

Portant ifems in the circuit is the welding cable. The
€ main supply with the primary cable, is there is

onaa

The longer the length of the cable in the welding circuit, the grater will be the resistant to

iflow of current resulting in a voltage drops reducing the power available at the electrode.
g total length of the welding cable is in excess of 15m it may be necessary to use cable of
ger cross — secbon to ensure that the voltage drop is not excessive

DIAGRAM NINE

: WWL: An electrode holder is used both to hold the
er o i insulted bandled for the welder. It caries the currents from the
ding &pgvm?em_ the welding lead usually being fastened to the electrode holder
» bandle, Clamping portion holding the electrode should ideally have copper jaws for
pod electrica) mw with grooves cut into the jaws, enabling the electrode to be held at




1 cying Anglcs fqr Positional work letely ;
od 20d is considered esseatially when . iMsulted electrode holder should always be

scatial Vet :
ere the need for safely is of the utmost imponl: € on site, out doors in confined spaces or

: nt,
Electrode holders are available jp, i .
er sOUrCe 512€8 to match the maximum current output of the

g Twist grp type in which tum;
| pressure grip on the clectrode,
) In which a coil spring is used to Provide the pressure to hold the efectrode

ng the handle operated 2 screw mechanism developing a

Diagram TEN

wﬂm}:— Metal case or box is a housing casement of the

project to accommodate the circuit,

* The housing can be obtained by the folding the metal to the required shape of the

& which can be rectangular or square in shape as the case may be

€ thickness of the metal sheet should be 1 - 0.2 standard wire gauge (S.W.G). Eventually
Hal case will be decorated by finishing material e.g. paint.




CHAPTER TwWo

2.0D 'SIG PROCEDURE
fThis cbapter consists of the two stages which analyse the design procedure of this project

YOI A

The stages are as follows:-
1. Cooling or (motor) stage.
2. Power stage.

COOLNG OR (MOTOR) STAGE:-To construct an electric arc welding machine there’s
pedto provide cooling system in order to keep the machine running for a Jong period of

ime, and among all is it increase the life span of this engine,

The A.C motor used in this project is the single phase motor to perform the work,
Bow ever, since majority of equipment are provided with single phase — supplied. This type
pfmotor is commonly used in domestic welding machine, refrigerators, vacuum cleaners,
food mixer and other appliances.

Single — phase A.C motor may be divided into the following classes namely:-

1. Split - phase 2. Repulsion type 3. Shaded pole and 4. Universal series motor

. Split — phase provided a means of starting single — phase motors by using two winding to
treate 2 phase difference between the main winding gnd the starting winding so as to

iproduce 2 rotating magpetic field. This split ~ phase induction is one of the most popular of
the fractional horse power motors. It consistofi- 1. Sgunrrel cage motor 2. Two winding
the stator 3, Centrifugal switch the two winding in the stator are connected across the
ingle phase A.C source, the currents in the two windings lags the applied voltage by 90

tlectrical degrees.

DIAGRAM ELEVEN



”
grting 4
' winding a phase difference is created

Sagnetic field. The interaction of the ryq
txce induction motor,

gains Of funning windin : ;
winding has high resigs't;;as.gio:n:ﬁ;smpce and high inductance while the auxiliary or
» W inductance. When current flows through the

] 2 which produce a 3 -
field induced 2 ; rotating magnetic field.
b an EME. into the squirrel cage - rotor to produce another

fields will force the rotor to start similar to the 3 —

OWER STAGE: - In electric arc welding machine the power unit consist of the

psformer which is the “back bone” of the engine.
The transformer is an electric device which transforms electrical energy from one

" , circuit to another A.C. circuit with change voltage as well current. With out change in
requen y.

The transformer consists of coil(s) and laminated self iron core or ferrite core (i.e.

pincrease the magnetic ficld stren th and hence the induction effect).

The transformer used in this project consist both of step up and step down

ransformer,

STEP UP TRANSFORMER:- This is when secondary tums are more than primary
furns than it increase voltage and reduce current.
_ This transformer is the step up in terms of voltage because the primary voltage
0v, While the secondary voltage varies into three tapping, the first is higher than the
gecond and the third is the lowest in order to suit the requirement. :
The principle of operation: - the first transformer as stated above is core — type,
phase step down in term of voltage and step up in term of current. Which posses two

ng] ) ! _
ing transformer. When one coil / winding (primary) is connected to an altemative

Yoltage or pulsating D.C. an altemative flux is step up in the laminated core.

1

gh the core and cut the secondary coil. Induce EM.F. T.

i throu, Ty
R oo cous he number of turn in the primary coil is more than that of

set current into motion. Since ¢

A0




As shown in the diagrapy, below:-

DIAGRAM TWEELEVE




CHAPTER THREE

3. 0 ConStruction DETAIL §

’ descni

mgﬂng the :ﬁigﬁ;’f tho% and process of construction, the problems and solution
yised ¢ : on. Yo simplify the chapter it’s divided into three and sub
vided 100 SLX,

1. Motor unit.

2, Transformer unit.

3, Casement (engine case).

MO OR (FAN) UNIT: - Been the engine as the device which liable to generate heat at

gin time, the need of coolant is necessary in order to give the free flow of the operation.

§project, | haye positioned the motor (fan) in such a way that the cngine takes a Jong time
it over heating. During construction I take an agreement to employed the refrigerator

{fan) to serve as a cooling agent in the circuit.

plor is attached to three plate of propeller for air blower.

panection is directed from the supply. The more the engine is switched on, the speedy the

.
Aalion.

"TRANSFORMER:- Is divided in to four subdivision part namely:-

L Lamination.

. Insulators. -

M. Copper wire in primary winding.

IV. Copper wire in secondary winding =
Lamination:- with the magnctic materials of which Fhe core of madg since it most always
e be subiected to A.C. magnetization, the core malenal. and construction must be choosing
bteduice iron losses to a minimum, or the transformer will sot bf:'cfﬁcnent. A
In this project, the transforiner cores are made of silicon steel, the laminations

edely currents and the siticon stee) keeping hysteresis lows to a mmnimum.

15




The [amination is amange 5o as to y !
yily held by clamp. The size of the hme the air gabs in the magnetic circuit and is

1o (34) pieces for primary and secondary :::eis 120 /180mm respectively, and I divided

glow i the diagram of the lamination size..

Diagram THREEN

e choosen of these types of lamination is as a result of higher conductivity and lower
INSULATORS: - To construct the transformer core, with conductive material like metals
id need of insulation is compulsory in other to separate the core from the copper wires.

The lamination is insulated by the special insulator “Insulated ladder” to serve as
ator in order to avoid short circuit by toughing the core which course the engine to

Below is the example of the insulation place:-

Disgram FOURTEEN




ER WIRE AT PRIM - . :
; P;d the gauge is (12) theARy' Copper wire at the primary winding is two

= of tums inding i i
core. While in put voltage is 240 / o or winding is 200 turms wound in the

, CU 1:;5R :Va‘l‘zfe:;rndschNDARY: - In the secondary side of this transformer the
e is 1.05 4 ! 1S gauge cight (8), The number of turns is varied in to three

or ”W’ngc 3‘:‘ is 120 tumns higher, 50 turns medium and 30 turns serve as the lower.

| CASEMENT (ENGINE CASE):- After observing the quality of metal to be used as
wer (housc). I have realized to used the silicon steel because of its higher resistivity to
taf, temperature and sunlight. And is constructed in such a way that it protect the circust
bm extzrnal faults and beautify the project too.

| The colour of the pain is green, while the thickness of the sheet metal is 0.8mm that’s
24) standard wire gauge (S.W.G.).

Dhagram s below:-

DIAGRAM FIVETEEN

ut of this electrical arc welding machine, | provided

J m ACCBSSORIES:- At the lnply that fe“thc cnginc fro,\m the socket out let of the

Wites socket 1o provide the power SU7P




ever, at the ou‘tpln there are two cabl
(1 ch)’ The vac l&d Cablc is attached
ablc is attached to the work piece.

PROBLEMS ENCOUNTER AND SOLUTION DEVISED

jthe matter of fact there are problems encounters during the construction of this project

availability of obtalgted the exact gauge required at the right time
Jnadequate and cxpenience on how to coil the copper wire in both primary and secondary
side
; TO SOLVE THE ABOVE PROBLEMS:-

problem was solved by reducing and adding the size of the gauge to meet the exact
mber required.

¥ poblem was solved by regular practice and learning from the wizard before comforting
These are the major amendment carried out at the stage of construction.



CHAPTER FOUR
EVALUATION

iation camried out in #his project involve under listed cvaluation test:-

i. Eval ation before construction
: 1i, Evaluation after construction and encasement of the project. 1.
evaluation camed out in this project is purposely to determine the durability,

oge

bility, reliability and functionality of the whole project or system.

| EVALUATION BEFORE CONSTRUCTION

g mounting of the component that 8@ (switch, fuse, indicator lamp, motor (fan), copper
ind electrode holder). E. t. ¢. testing and measuring were used, using avo — meter, voit
L ammeter, and multi meter, tester. Were used to determine the reliability of such

pnent or their state of being in good condition, although this project main concentrate on

pmponent,

[TCH: - A switch is tested using multimeter, the meter Jead connected to cach of the
BSERVATION MADE: - Reading was obtained so as to indicate that this switch is in
# it

- The fuse is also tested by using multimeter by varying the lead to the end terminals

8SERVATION MADE: - The fuse is realising that is in capable to with stand the required
apply to it.

IDICATOR LAMP: - The indicator lamp is also tested using vole meter to determine its

VATION MADE: - it i clearly indicated that the lamp is in good condition and

able i ly to it.
O :;i l['fdwmmd{y using the multimeter which connect the load to the terminal of |

also the fan is tested by connection it to direct supply A.C |
. 19




ERVATION MADE: - The meter deflects to show that the motor is functioning and
 nected 10 the A.C, supply the fan was roteted to its maximum speed.

' gR WIRE: - Are tested and found are in good condition to perform the job.

STRODE HOLDER: - Is tested sequentially using the appropriated testing device,
'BRVATI’ON MADE:; - The ¢lecirode holder was capable of holding the electrode
fem 3 lOng job without any harmful.




CHAPTER FIVE

CONCLUTION
gomments on the result of evaluation

2 p i ; ' '
| l:s L(;I :i:{:st a"i'ht; oscilloscope is measuring the voltage across the load (circuit).
ol ey h° input while lower at the output. However, the ammeter is
L oth primary and secondary side in which the current is low while

the secondary.

E ~ LIMITATION

Koject or eleancal asc welding can be operated sequentially with 240 /220v. Using of this
: above this rating will cause damage or harmful to the machine, and anything below the
e voltage W}H affect the effectiveness and efficiency of this machine, which probably
it pot to function.

RECOMMENDATIONS

eessful completion, the werk Cot{€g < should equipped the workshop with all the
iry tools, materials and instruments and more electrical and electronics testing device.
Funthermore, electronic and electrical (powes) she collage authority9§hgh1\ld encourage and
asize fully on practical aspect during the cours¢ programme;so as toAs'fudems out look and
baden their honzon on practical (industally) and process of pro.duc!ion in various
pline, I also call on collage H,O.D'fS to always makc. sure that project of good to be
ited fy@w Approval should be as earlier as possible to give enough time for the student to
it a recommended project in he collage. , i ,

I then call on students to always be out to their field of study or specialization during
ISIWES exercise and to always dedicate to work on project in technical education so that

should acquired the necessary skills.




ol

iy, | am 2ppealing to the management
“l i order 0 justify the studeqt n.nto a"_OW the student to under go difference
oo learming skill. Because there is saying “seen is

g
g -

P'S::PO'NTMENTAND ENCOURAGEMENT
of 8il < bcgausc ;:o hevcd w'm:1 of lh|§ project, ¥ experience a lot of difficulties and
intment ind the coil for the first time, this make me suffer a lot and

jleast more than one week to construct a transformer , but b i i
4 . : : s y practice,l became wizard
ld. So in the actual sense it caused a little delay during construction. ;

During this project I be came a student of more interest in electronic and electrical
ying, more over, a lot of interest is given to me by my respectable project supervisor
‘Haruna Babayj,

finally, ] am encouraging the fellow student on how to go in to this project to stast as
possible 50 as to beat the time. And to be more dedicated and sensible to their duties.
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