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Abstract: The Forced air cooled welding fransformers are conventionally provided with fractional horse power single phase motor of
shaded pole type. The fan starts running as seon as the fransformer is switched on. Generally, welding [ransformer are designed for a
maximum duty cycle of 60%. The exhaust fan goes on running at a constant speed even when noe welding work is in progress or only
small currents are drawn from the machine.

We thought of designing a simple exhaust fan which would run in proportion to the welding work, and would stop automatically when

no welding work is going on. This led to the development of a load series motor.
Because af the choke size and cost of transformer is increased. To reduce this size and cost choke is replaced with one coil.
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Introduction

Welding is the most efficient way to join metal. It is only
way to join metal to make them acts as a one piece. A step
down transformer with open circuit voltage of about 70
volts and negative voltage characteristics can be used for
welding work. To get the negative voltage characteristics
Choke is used. It is an inductive reactance is concern with
secondary circuit.

It is step down transformer having Choke with tap in
between primary control the arc current and give it stability
include in welding transformer. It is observed that the
welding transformer with Choke is having large size. To
reduce the size of welding transformer Choke is replaced by
one coil. This coil function same as Choke. These coil
reduce size as well as cost of the welding transformer.

The ordinary welding transformer has forced air cooled
transformer comnsist of an exhaust fan which rotates at a
constant speed whether welding work is going or not.
Therefore the more energy will be wasted there. To avoid
the waste of energy here the load series motor is used.

The load series motor which 1s to be connected in series
with load. ordinary exhaust fan is replaced by load series
motor.

Tt is observed that the welding transformer with choke or
movable core is having large size. so to reduce the size we
are replacing the choke with one coil. This coil functions
same as the choke. This coil helps to reduce the size as well
as the cost of the welding transformer.

The forced air cooled transformer consists of an exhaust
fan which rotates at a constant speed whether the welding
work is going or not. So that, the more energy will be
wasted there. To avoid this. the load series motor is used.
The load series motor as the name suggests is a motor which
is to be connected in series with a load. . The load series
motor which is a shaded pole motor but designed in such a
way that if connected in series with load, it will run and
speed of such motor will be proportional to the load current.

The ordinary exhaust fan motor can be easily replaced by
the load series motor proportional to the load current.[2]

Here is the comparison of two different types of welding
transformers

Electric Arc Welding:
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Fig.:1 Electrical Arc Welding

If the ends of the two wires of an electric circuit (of
suitable voltage and ampere either A.C. or D.C.) are brought
together and then slowly withdrawn. a spark will be
produced across the ends: this is the basis principle of the
arc welding process. The spark (known as an arc) has a
temperature of about 3600°C(6500F) and being concentrated
in a melt metal instantly.

If one end of the circuit is attached to a piece of metal
(i.e. the work) and the other to a pointed rod of carbon. the
carbon does not melt although in time it gradually burns
away and has to be replaced.

If a metal rod or wire (termed an electrode) is used
instead of the carbon, the heat of arc will melt both the work
and the tip of the electrode, the molten metal from the latter
mixing with that of the former.

This remark presumes that the current is sufficiently high
and that the gap between the work and electrode tip is not
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too great. A very important feature of the metal arc is that
the tiny globules of molten metal are forced across the arc,
and do not fall by gravity. This characteristic which enables
the process to be used for overheat welding.

The heat in this type of welding is obtained from an arc
struck between an electrode and the metal to be welded, as
shown in fig.

In addition to the fusion. of metals at the joint the
process involves the provision of a filler metal. i.e.
Additional metal necessary to fill in and complete the joint.
The arc welding i1s widely used for joining of metal parts
instead of bolting or riveting, the repair of fractured casting
and filling in by the deposition of new metal. of worn parts.

The electrode employed may be either of carbon or of
metal, giving rise to the carbon arc and metallic arc process.
In the former the current supplied must be D.C. but in the
latter it may be either D.C. or A.C. The length of the arc is
generally between one or two times of the diameter of
electrode. The voltage across the arc to produce a good weld
should be between 20 and 30.

Welding Transformer:
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Fig.no.2 Three Phase Welding Transformer

Welding Transformers are used in AC machines to
change alternating cwrrent from the power line into a low-
voltage. high amperage current in the secondary winding. A
combination of primary and/or secondary taps on the
welding transformer are commonly used to provide a macro
adjustment of the welding current. as well as adjustment of
secondary voltage. Transformer ratings for AC machines are
expressed in KVA (kilovolt-amperes) for a specified duty
cycle. This duty cycle rating is a thermal rating, and
indicates the amount of energy that the transformer can
deliver for a stated percentage of a specific time period,
usually one minute, without exceeding its temperature
rating. The RMS Short Circuit Secondary Current
specification indicates the maximum current that can be
obtained from the transformer. Since heating is a function of
the welding current. this parameter gives an indication of the
thickness of the materials that can be welded.

A step down transformer with open circuit voltage of
about 70 wvolts and having negative voltage characteristic
can be used for welding work. To get the negative voltage
characteristics a choke are used i.e. an inductive reactance 1s
concern with secondary circuit. Another definition is a step
down transformer having choke with taps or movable core
in between primary control the arc current and to give it
stability comprises a ,,welding transformer.

Welding transformer mav be single phase. two pnhase. or

current two phase and three phase supply transformers are
used. They are used for thicker welding plates. Transformer
may be oil cooled or air cooled. Big transformers are always
oil cooled. Transformer may be AC or DC generator and
generator may be oil/gas operated. Current range (AC
welding transformer) -600 amp. Open circuit voltage 70v-
100v. Basically two types of the power source can be used
for arc welding machine purpose that is AC transformer and
DC generator rectifier. Power source consists of the two
cables. electrode cables and earthling clamps: electrode
holder stringer and electrode or rod

There are two methods to obtain a single phase power
from three phase AC supply with minimmim unbalance.
Method No.1

In this method there are two transtormers. one is center
tap auto transformer and other is a step down double wound
transformer.

The center tap of two phase lines by an auto transformer,
and the third phase is directly connected to give
approximately 381V of a 440V 3 phase AC supply to the
primary of the step down transformer.

This type of welding transformer has a movable core in
between the primary and secondary coils, which diverts the
flux through it to control arc current.

The primary current in the 2 phase, lines is half of the
current in the third phase. Such transformers are wound for
any capacity small and big much vibrations are produced
due to movable core, causing wear and tear and thus
reducing the life if not fitted and handled properly the step
less current variation can be obtained to adjust for particular
job.

Methed No. 2

In this type. 3 limbed core there are 2 primaries and 2
secondary’s housed on each other on the outer two limbs of
core. The central limb is without any winding on.

The primaries are connected in open delta type as shown
in Fig. No. Each primary coil is designed for 440V.A
separate choke either of step less controlled type ie. with
movable core or of stopped controlled type is used to control
arc current. Such types are wound for any capacity as
transformer.

Working of Chokeless welding transformer with load
series motor:

Fig no. 3 Working diagram of Chokeless transformer.

Chokeless welding transformer witad series motor is a
core type transformer, in which coils are form wound and
are of cylindrical type. The round or cylindrical coils are
wound in such a way as to fit over a cruciform core section.

K.E. Society's
RAJARAMBAPU INSTITUTE OF TECHNOLOGY



Proceedings of
INTERNATIONAL CONFERENCE ON COMPUTING, COMMUNICATION AND ENERGY SYSTEMS
(ICCCES-16)

In Association with IET, UK & Sponsored by TEQIP-11
29"-30", Jan. 2016

Paper ID: EE22

K.E. Society's

RAJARAMBAPU INSTITUTE OF TECHNOLOGY



Proceedings of
INTERNATIONAL CONFERENCE ON COMPUTING, COMMUNICATION AND ENERGY SYSTEMS
(ICCCES-16)

In Association with IET, UK & Sponsored by TEQIP-11
29"-30", Jan. 2016

Paper ID: EE22

K.E. Society's

RAJARAMBAPU INSTITUTE OF TECHNOLOGY



Proceedings of
INTERNATIONAL CONFERENCE ON COMPUTING, COMMUNICATION AND ENERGY SYSTEMS
(ICCCES-16)

In Association with IET, UK & Sponsored by TEQIP-11
29"-30", Jan. 2016

Paper ID: EE22

K.E. Society's

RAJARAMBAPU INSTITUTE OF TECHNOLOGY





