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Lecture — 08
Welding Power Sources Characteristics

Last class, actually I completed the different categories of power sources especially last
class I have completed the static characteristics of different Welding Power Sources.
Today, I will first make a comparison between this static characteristic power sources
like constant current and constant voltage characters, what is the comparison or

difference between them then I will go for dynamic characteristics of power sources.

(Refer Slide Time: 01:00)

Categories of Power Sources Characteristics

U Power sources characteristics can be classified into two main
categories:

I. Static characteristics of power sources

2. Dynamie or pulse characteristics of power sources

So, first of all last class actually I have already told you that there is generally two
different types of power sources. Last class I have completed on static characteristics
power sources, that is, there we have seen there is generally three different categories of
a static characteristics power sources — one is constant current CC, another one is

constant voltage and another last one is combined characteristics power sources.

In this next categories is remain which is called dynamics or pulse characteristics of
power sources. In this [ will discuss in details in today’s lecture. Before going to discuss
about dynamic characteristics or pulse characteristics of power sources first of all T will

just briefly discuss about the comparison between constant current characteristics power



sources and constant voltage characteristics constant voltage characteristics power

Sources.

(Refer Slide Time: 01:59)

So, for that generally I will just briefly discuss about this things. So, generally constant
current CC it is represented constant CC and constant voltage is represented as constant
voltage. So, what is the comparison or differences between these two? First of all we will

discuss briefly here after that we will go to dynamic characteristics of power sources.

Generally constant characteristics power source is look like a constant characteristic
power source curve is look like this. This is also called drooping characteristics and
constant voltage characteristic power sources is look like or voltage is remains almost

constant voltage is remain almost constant.

Now, here generally this point is called V 0 or you can say this is generally called open
circuit voltage of the power source. Now, from this two power sources what we can
observe? Here a small change of voltage a small change of voltage means a small change
of arc length; that means, if here a small change of voltage is occur; that means, that the

voltage is delta V here generally a small change of current is occur.

Here generally here generally change of current is a small whereas, here generally in this
case for flood characteristics or constant voltage characteristic power sources here

generally for a small change of a; small change of voltage like this delta V here generally



current change is change of current is comparatively very high as compared to constant

current power source characteristics.

So, what are the difference between these two characteristic power sources? Here
generally rate of melting is almost constant; is almost constant, but here in this case rate
of melting can vary arc length remain arc length remain remains constant. How we can
observe from here because you see here a small decrease of voltage here a small decrease
of voltage a small increase of current is occur whereas, here generally a small decrease

of voltage large change of current is occur.

So, here generally melting rate is not constant, but here generally if the arc length
changes then here generally due to this more melting here arc length remain constant in

case of constant voltage power source characteristics.

Second thing here in case of constant voltage power sources OCV, that means, Open
Circuit Voltage, is higher than constant voltage power source, here open circuit voltage is
comparatively a smaller than constant current power source characteristics. Now, here
third point is self regulation self regulating characteristics characteristic is not available;
is not available; that means, if here generally self adjustment of arc length is not
available. That means, if the arc length change that arc length remain more or less same,
but here generally self regulating of arc length characteristics of is available self

regulating of arc length characteristics is available.

So, here generally arc length if there is a change of arc length in case of constant voltage
power sources here generally if there is a constant in case of constant voltage power
source if there is any shortage of arc length is there. Then there will be a shortage of
voltage due to this small shortage of voltage there will be comparatively high change of
current is there or high increment of current is there due to that generally more melting
of (Refer Time: 07:26) is taken place. So, what happens here this arc generally length
regain to its original position this is generally called self regulating of arc length
characteristics this is available in constant whatever the constant current this is not

available.

Generally is this constant current power source characteristic used in Manual Metal Arc
Welding MMAW or we can say this is also called SMAW generally manual welding

process generally this is used and generally this is used in automatic arc welding process;



automatic arc welding process. Generally this constant voltage power source
characteristics is more applicable. Because here generally if there is a constant automatic
power source generally if there is a constant here generally we can maintain constant
feed rate of consumable (Refer Time: 08:38). In case of constant voltage power source
characteristics because generally here self regulating characteristics is available that is
why it is used generally in automatic arc welding process. It is generally used for manual
arc welding process manual welding process is generally used for manual welding

Pprocess.

This is also used for non consumable electrode; non-consumable electrode that is GTAW
or plasma arc welding process where generally non-consumable electrode is used non-
consumable electrode welding process generally this is welding process generally this is
used. Non-consumable electrode process used in non-consumable non consumable
electrode non-consumable electrode welding process because what happens generally
during a starting of the non-consumable electric arc if the tungsten touch the work piece
if there tungsten touch the work piece then if there will be huge there will be generally
voltage will be there; that means, during shorting of the electrode with work piece there

is generally voltage reduce tremendously; that means, voltage reduction is very high.

So, if we use this types of this constant current power source then there will be current
source will be a small a smaller size. So, what happens here there will generally chances
of accident we will be less if we use constant current power source characteristics
chances of accident interchange chances of un stability will be less a if we use constant

current power source characteristics.

But, generally this constant voltage power source characteristics used in consumable
types of a well type of electrode consumable type of electrode welding used in
consumable types of electrode welding process welding process. Like is submerged arc
welding process where generally electrode carrying current as well as its melt and
consume inside consume in well zone then GMAW; that means, MIG welding process or

GMAW process generally this types of welding is used.

So, this is generally a comparative or comparison between constant current power source
characteristic and constant voltage character constant voltage power source

characteristics character composition or we can see this is the difference between



constant current and constant voltage power source characteristics. So, we got very good
idea about constant current characteristics power source and constant voltage

characteristics power source.

(Refer Slide Time: 11:56)

Power Source Selection

U Because no single power source is right for all welding situations,
it Is necessary to know the processes to be used before selecting
the best power source,

Table: Power source selection relative to welding process

FOWER SOURCE ehdeehmttie
WELDING PROCESS CONSTANT | CONSTANT
VOLTAGE | CURRENT

FSHIELDED METAL ARC WELDING (SMAW)
FAS-TUNGSTEN ARC WELDING (GTAW)
FGAS-METAL ARC WELDING (GMAW) MIG
FPULSED GAS-METAL ARC WELDING (GMAW-P)
HFLUX-CORED ARC WELDING (FCAW)
LSUBMERGED ARC WELDING (SAW)
~FELECTROGAS WELDING (EGW)
VELECTROSLAG WELDING (ESW)

LFLASMA ARC WELDING (PAW)
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Now, we will go where we should use which welding techniques actually; that means,
that means; that means, what types of power source we use for a particular types of
welding process there that also we should know; that means, power source selection how
it is done. We know that no single power source is right for all welding situations. It is

necessary to know the process to be used before selecting the base power source.

So, first of all we should know what process is going to be used, then only we should we
go for power source selection. Like here I am showing some welding process name left
side and here what types of power source characteristic characteristics we should choose;

what types of power source characteristic we should choose that also we should know.

Now, generally, Shielded Metal Arc Welding — SMAW, this shielded metal arc welding it
generally a manual welding process. So, what we observe from the previous discussion
of constant current and constant voltage characteristics generally shielded metal arc
welding is a manual welding process. So, here generally we should we should prefer
generally constant current power source characteristics. So, here generally constant

voltage character characteristics is not preferable.



Similarly, Gas Tungsten Arc Welding process — gas tungsten arc welding generally is a
non-consumable welding process non consumable electrode welding process. Here
generally electrode carry only current and it is responsible for generating the arc, but it is
not melted or consuming consume inside the weld zone. So, what happens this is a gas

tungsten here generally electrode is null it electrode should non melting one.

That is why in case of gas tungsten arc welding process we should use constant current
power source characteristics. Here also we should not use constant voltage power source
characteristics because constant voltage power characteristics is not preferable for
generally non-consumable electrode power source character what I have already

discussed in previous slide.

Now, gas metal arc welding process or MIG or this is called MIG or GMAW process
metal inert gas welding process or this is a general automatic welding, especially the its a
automatic or semi automatic welding process. Here generally it is use a consumable
electrode. This gas metal arc welding use the consumable electrode, that is why this gas
metal arc welding techniques generally we should use constant voltage power source
characteristics. Here generally constant current power source characteristics is not

preferable.

Similarly, Pulsed Gas Metal Arc Welding process here generally constant voltage is not
preferable because there is a pulse of current is there here generally constant current
power source characteristic is preferable. Then, Flux Cored Arc Welding process, flux
cored arc welding process is also a consumable arc welding process which were
generally this as the flux is inside the electrode; that means, here the a metal core is
available outside the metal core is available inside that metal that core generally flux is

put it.

So, what happens here this flux cored arc welding is a consumable automatic welding
process; here generally this electrode can be automatically feed also and it is a
consumable welding process. So, this welding process as it is a automatic and
consumable welding process here generally constant voltage constant voltage power
source characteristics is preferable. Here generally constant current is not preferable then

submerged arc welding process it is generally a consumable and automatic welding



process submerged arc welding. So, here also constant voltage power source

characteristics is preferable.

So, similarly Electro Gas Welding process electro gas welding is a such process, here
generally both the techniques both the characteristics we can apply; that means, both
constant current power source characteristics we can apply here generally constant

voltage power source characteristics is also applicable.

Now, Electro Slag Welding process; electro slag welding process here generally constant
voltage it is also a automatic process and consumable electrode process here generally
constant voltage is preferable, but here generally constant current is not preferable.
Similarly, plasma arc welding process this plasma arc welding process is here generally
this electrode is non-consumable. Here generally a tungsten electrode is used, so, that is
why generally this plasma arc welding techniques constant voltage power source
characteristics is not preferable here constant current power source characteristics is

preferable.

So, we got the idea actually for which welding techniques what power source
characteristics we should use. So, we can easily slip we can easily observe from this
chart these are the generally widely applicable conventional welding techniques on
(Refer Time: 17:25) industry, then you will you will see these are the conventional
welding techniques which is which are generally widely used in industry industrial

application especially manufacturing industry.
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Dynamic characteristic

\‘:)D/_vnamic characteristic is the rapid transient variation of output
current and voltage.

Q1It oceurs, particularly when welding with short-circuiting drop
transfer, arc starting and arc re-ignition. S

O To cope up with these above conditions, power source should have
good dynamic characteristics to obtain stable and smooth arc.

O Power units for short-circuits or short arc welding usually
incorporate an inductor in their output.

yﬁ: function of the inductor is, if the voltage changes

instantaneously then the current will rise much slower. (ie.
particularly when a droplet of molten metal short-circuits the arc
then the voltage changes instantancously).

Now, we will go to dynamic characteristics of power source. So, we already discussed in
details about the static characteristics of power sources now we will go what are the
dynamic characteristics of power source. In case of a static characteristic power source
the output is not tangent it generally there are tangent variation or generally there is not
rapid change of current and voltage is not there or generally this output it is not depends

on time.

That means, output is not is not generally this output variation in case of a static power
source characteristics is not depends on almost time; that means, in a static
characteristics this change of voltage and current is; that means, output voltage and
current does not generally change with current rapidly. But, in case of dynamic

characteristics power source generally this change of current and voltage change rapidly.

So, it is a generally it is the rapid tangent variation of here generally we observe the rapid
tangent variation of output current and voltage. So, generally this types of rapid change
of output current and voltage occurs in case of short circuiting drop transfer generally
where the drop transfer is occur due to short circuiting of the arc, generally there we

observe this types of dynamic characteristics of power source.

Generally then arc starting also there is a rapid change of output current and voltage is
observed and arc re-ignition generally in this following situation we observe generally

dynamic characteristics is very much important. Because, here generally rapid change of



output is there; that means, here output that is current and voltage which is depends on
time which is highly depends on time. It is a tangent variation and it this tangent

variation is rapid change actually.

Generally to cope up with the short circuiting arc starting and re-ignition generally re-
ignition power source should have good dynamic characteristics good dynamic
characteristics should be there to cope up with this above said condition for that because
otherwise we will not get a stable or a smooth arc. So, if power source have good

dynamic characteristics then we can get a stable and a smooth arc.

So, this that is why generally power unit for short circuiting or short arc welding usually
in corporate and inductor in their output. That means, to stable the arc to for the stability
and smoothening of these arc generally a inductor is used with output of inductor is used

generally with output of the dynamic characteristics power sources.

The function of a inductor; that means, power unit with short circuit or short arc welding
usually in corporate and inductor in their output. The function of a inductor is generally
if the voltage changes or voltage reduce tremendously due to this short circuiting, then
the current charge or current rise will be slower; that means, here the function of a
inductor; that means, lower the current rise. Because if the voltage reduced due to short
circuiting is rapid then the current charges will not be rapid, here the current charge will
be slower the that is why generally the function of the inductor is used in case of

dynamic characteristics power sources.

Now, if this current source will be more then what will be the problem? The if the current
source of a arc if it will be more, then there is a chances of high electromagnetic forces.
We know that if there is a flow of current then there will be generate some
electromagnetic force around the arc. So, this if there will be high charge of current will
be there then there is a chances of high electromagnetic forces. So, to generally if there

will be a high electromagnetic forces, then there will there this arc will not be a stable.

So, there is a chances of spattering of the arc due to this spattering there will be the
spattering of the molten pool also can be there so; that means, to avoid that spattering
effect or to a stable the arc generally a inductor is incorporated. If we use an inductor in

the output of this characteristics power source then what we can get here we can get a



smooth and stable arc because due to this inductor the rise of current will be much

slower.

(Refer Slide Time: 22:32)

Dynamic characteristic cont..

U Therefore it is important that there should not be a current surge
during the short circuit, as this would result in high electromagnetic
forces that would cause spatter and oscillations on the surface of the

weld pool. ;
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Fig. Welding current in short arc welding with
low inductance (top) and with high inductance

(hottom). /

% Sometime it can be referred as Pulsed mode Power Supply.

Now, here generally I am just showing then I will what is the function of inductor with
output current or voltage output current. Here I am just showing a figure then you will
get a very good idea from here. Let this is time t; this is time t here generally I am
showing two figure here generally. Here this axis represent let us current I. So, how the

current is varying?

These are the generally dynamic characteristics of a power source characteristics. This is
one figure I am showing, another figure I am showing. Here you see in this figure
generally the variation is very rapid means here this variation this; that means, number of
pulse rate is very high here generally pulse means this each and every peak is call on

pulse generally peep heap and peak is called on pulse.

So, this pulse general this rate of pulse is very high. So, and in this case the rate of pulse
is comparatively low; that means, here the current change in this case the state of change
of current or change of current is generally rapid comparatively rapid than in this case
here generally change of current is slower. Why this is happen? This curve here this is

happen due to the application of a inductor.



In this first figure generally here the inductance is low inductance due to the induct if the
inductance; if the inductance is low then there is a high rate of generally there is a high
number of pulse rate we observe. If the high inductance is there; if the high inductance is
there then there is a solo variation of current is there. So, this is the means application of
inductance or inductor of the output current with time. Now, this dynamic characteristics

power source sometimes it can be referred as pulse mode power supply also.

(Refer Slide Time: 25:17)

Pulsed mode Power Supply

U Itis a DC power source but in pulsing mode. Here current fluctuate in
a predetermined fashion not random manner.

< By applying pulse the metal deposition can be controlled.
At background current no metal transfer oceur.
£ The background time is set for keeping the arc ignited.

# The background eurrent is set in such a fashion so that the weld pool remain in
molten state.

# The peak pulse current is set based on the requirement of transition current.

< In AC arc get extinguished but here arc always on.

Now, what is pulse mode power supply? Pulse mode in pulse mode power supply also is
a DC direct current power source, but here the output is pulsing mode. This is also direct
current power source, but it is output is in pulse mode, this pulsing or; that means, this
rate of change of current or voltage which is not arbitrary here generally this pulse mode
is predetermined; that means, what should be the number of pulse that is predetermined

here it this pulsing is not come arbitrary.

So, in pulse mode power supply here we can put the number of pulse what should be the
number of pulse per minute or what should be the number of pulse per a second that we
can a predetermine. So, accordingly this number of pulse we can control the deposition
rate means per second how much metal deposition should be there or how much how
many droplet transfer should be there in weld pool that we can control by this pulse
mode power supply. How it is look like that I am the little bit explaining here then it will

be very clear to you.



Generally, pulse mode power supply is a DC power supply here generally this tangent
variation of current which is pulsing in nature how its look like just I am just showing its
roughly. So, this is generally pulsing mode of power output; that means, this is a pulse

mode now this has not a 0 current actually in this pulse there is no 0 current.

So, this lower current is called background current or minimum current of this pulse is
called background current and hike highest current of this pulse is called peak current
and the duration of peak current duration of a pulse peak current is called peak current
pulse and duration of the and duration of the duration of one background current one

background current pulse time is called background current pulse current pulse.

So, generally here one things you keep it in mind generally in this background current is
set in such a way so that this arc will not extinguish. Generally what happens in case of
alternating current there is a zero crossing for every cycle of the current there is a zero
crossing. So, every time there is a extinguishing of arc is there, but in this case this
background current is set such a way that this arc will not extinguish during this welding
operation. And this peak current is set in such a way this is generally responsible for

droplet transfer; that means, in peak current generally drop molten droplet will transfer.

So, here generally this number of pulse; that means, peak current and a background
current generally this number of pulse we can predetermined. So, according to our
requirement of weld deposition this number of pulse per second or per minute what it
should be that we can predetermine. So, we can control the deposition rate in case of
pulse mode power supply. So, this is also a generally what types of power source this is a
also DC direct current power source because here there is no zero crossing of the current

is the here, but this DC current, but this is a pulse mode.

Now, here so, we discussed about static characteristic power source and dynamic
characteristics power source some others important note is also available for power
source welding power source; about this important nodes I will discuss briefly is

subsequent slides.
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Transisterised power supply unit

U Several modern arc welding power supply units contain
transisterised/solid-state circuit power supply unit for regulating the
output or replacing the reactors found in conventional system.

Q It consist a feedback system for regulating the welding parameters.
O These transistors can be made to behave as variable resistance in
response to command signals.

hus the same supply unit can be made to work as CV source for
GMAW and then, simply by changing the command signals, it can
be made to give CC output to GTAW process.

So, first of all generally apart from this above characteristic or above power source above
characteristic power source or above discussed power source there is used generally in
modern technology, there is use some other very important power source. That power
source generally is a very latest development latest developed power source we can say
this is a generally advanced development this is not a latest actually this is a advance

development of welding power source of which is generally operated by transistor.

So, here generally we can control the output as per our requirement generally here this
transistor power supply that is generally called transistor power supply unit. Here
generally a transistor is used to control the welding output parameters; that means, as per
our requirement this transistor generally change the signal and it can regulate the welding
arc welding arc and here it can do the welding operation as per the requirement of as per

the requirement.

Now, here this generally this power source how it is look like that we should know; what
are the different component is available in this transistor power supply. This is a
generally advanced types of welding power supply whatever the traditional welding
power supply as I told already I discuss this is generally advanced types of welding
power supply. Here general this power supply circuit diagram we can represent in this
way like here generally this power supply circuit diagram I am just drawing ok. This I

will explain in details then it will be clear to you.



This is also generally this is main supply or utility supply generally here generally DC
current this is a transformer here generally this is a rectifier. So, from here generally this
DC current. First of all I draw it then it will be very clear to you. It is look like that once
you will get the idea then it will be very clear to you. So, this is generally that is. So, this
is generally T r or you can say T r is transistor regulator actually transistor regulator this

is generally transistor regulator.

Now, here generally there is a main supply from main supply which is goes to its
generally convert this its goes to transformer, then it goes to rectifier which convert this
AC current to DC current this is generally arc this is work piece actually. So, here this is
called feed system this is generally called reference setting and there is a generally called
command this is called command unit actually generally. So, how it is look like? So,
once first I draw this circuit diagram then if I will explain then it will be very clear to

you.

So, here a generally here this extra part is there; that means, transistor C is stands for
command unit; command unit, then F is called feedback; F is called feedback voltage or
current voltage or current. Generally it is general feedback the voltage or current is
generally feedback the voltage or current generally S is called reference setting;

reference setting. So, first of all I draw everything then T r is called transistor regulator.

Then what happens here? Here generally, first of all this DC current goes to transistor
regulator then from transistor regulator generally it goes to arc. So, from this arc
generally a feedback system is there. Then, from the arc if there will be any disturbance
then this disturbance; that means, if there will be any change of arc current or voltage
then this gives a feedback to this feedback system. So, it takes a feedback from feedback
system and it takes it take from feedback system and it is goes to this command unit. So,

in this command C command unit is go.

Similarly, some reference setting also you provide where generally reference setting also
goes to command unit. Now, the input from reference setting input from this S and F it
goes to command unit. In this command unit the function of command unit generally it
generally find the error between this feedback and reference setting. This error generally

its amplifies here and its gives a signal to this transistor regulator. This transistor



regulator, generally, then control the output according to the requirement of according to

the requirement of welding process.

So, here generally this transistor take the signal from command unit. This as per the
required as per the required signal of command unit, generally transistor regulator the
transistor regulator the output signal of the arc. So, here generally output control is very
carefully we can do by using this power supply unit. Generally, this is the complete
circuit diagram; this is the generally complete circuit diagram of this is the complete

circuit diagram of transistor power supply unit.

Generally, several model arc welding power supply unit contain this transistor or this is
sometime called solid circuit power supply unit. This is used for regulating the output or
generally refreshing this power source unit can replacing the reactors found in
conventional system; that what I have already discussed; that means, three different types
of reactor which generally used in case of AC current there what we discuss there
generally use three different types of reactors. So, by using this types of transistor power

supply unit we can eliminate that reactors set also.

Now, it consists a feedback system what [ have already told you. It consists a feedback
system which for regulating the welding parameter. So, according to this feedback
system obtained from this arc, if there will be any distance generally this generally this
feedback system give feedback to transistor regulator. So, transistor regulator
automatically control the voltage and current in the arc region in this arc region. So, what
happens here, generally due to this consistent of as it consists of feedback system, so,
here generally regulating the welding parameter here generally we can control the

welding parameter or we can regulate the welding parameter as per our requirement.

These transistor can be made to behave as variable resistance in response to command
signal. So, these transistor we can be made to behave as a variable resistance in response
to common signal. Due to this variable resistance this generally this power supply unit
we can use as a constant voltage power source for GMAW process then I gas metal arc
welding process as well as this power supply we can use in case of constant current
output for GTAW process also because this thus the same power unit can be made to
work as constant voltage source for GMAW and simply by changing the common signal

it can be made to give CC output to GTAW process.



So, it can be made to give CC output or the constant current characteristic output to

GTAW process means gas tungsten arc welding process.

(Refer Slide Time: 41:04)

Transisterised power supply unit cont.

U In some cases this is also used for compensating the fluctuations in
mains output voltage, This provides a stable and consistent operation
of arc in GMAW process, =

As per the requirement, it can provide accurately controlled pulses
So, 1t can also be used in pulsed GTAW or GMAW process,

Apart from this thing in some cases this transistor power supply unit also can reduce the
fluctuation in main output voltage; that means, it can compensate the fluctuation in main
output voltage also. That is why, by this power supply generally we can get a stable and
consistent operation of arc. So, by this we can get a stable and consistent operation of arc

or this provide a stable and consistent operation of arc especially in GMAW process.

Now, as per the requirement generally this power supply can provide accurately control
pulse. These as per our requirement this power supply can provide accurately controlled
pulse also. So, it can also be used in pulse GTAW or GMAW process also; that means,
pulse mode power supply. So, this by using this power supply we can get constant
current power constant current power source characteristics by this single unit we can get
constant voltage power source unit or by this power supply we can get pulse mode power
supply output also. So, this is a very advanced level power source unit, so, this all about

different power source we generally used in conventional welding processes.

Now, we will go some other important note which we should know in details. Like here
generally in case of power source what we can observe in case of power source generally

we can observe there is use to feed the electrode.
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Wire feed systems for constant arc length

U There are generally two types of feed systems are used to maintain

the arc length: e
v/ eed dri fal 2
Constant speed feed drive system & —_———
U'}f{ariablc speed feed drive system. Jf Vf:‘ W

U Constant speed feed drive system:

v Here the feed rollers rotating at fixed E:"__l_fj
speed are used for pushing/pulling e feud driv-
wire to feed into the weld so as to pon 4LV
maintain the are length during welding.

v It is normally used with constant
voltage power sources in combination
with small diameter clectrodes where

self regulating arc helps to attain the
constancy in arc length.

Generally you we see in case of continuous in case of to feed the electrode; to feed the
electrode to the feed that this is called generally this generally electrode which is
generally wounded is a roller, this wounded is a generally wheel, this electrode generally
wound with a with a wheel. Generally, this electrode generally have a speed which is
controlled by some feed roller this is called feed rollers. So, by rotation of this roller
generally what happens a speed of this the speed of this consumable electrode a speed of

the consumable electrode is maintained.

Now, this feed roller drive system this feed roller have some drive system; this speed
roller have some drive system. So, by this drive system we can control the speed of the
feed roller; that means, by this drive system we can control the speed of the feed roller.
Sometime this drive system is generally give constant speed sometime this drive system;
this drive system can give very speed. So, depending upon this output of this drive
system generally there is two different types of; two different types of wire feed system

are available.

But, this two different types of wire feed system is one is called; so one is called constant
speed feed roller system; another one is called variable speed feed roller system.
Generally, in case of constant speed feed roller system have the feed roller rotating at a
fixed speed generally which is used for pushing or pulling wire to feed into the weld so

as to maintain the arc length during welding.



So, generally this feed roller is used to movement of this consumable electrode. So, here
generally what happens due to this pushing or pulling due to this constant is feed roller
system due to this pushing or pulling this roller can move down or direct rotate down or
clockwise direction as well as anticlockwise direction. So, generally by pushing and
pulling we can control here the arc length, but this roller have a constant speed this roller

generally provide a constant speed of filler wire.

So, these types of constant speed feed roller system generally used with constant voltage
power sources in combination with a small diameter electrode. Generally, it is used for
this types of constant voltage power source this is let us constant speed constant this is
generally constant a speed feed drive system. Feed drive system is constant a speed feed
drive system generally used with constant voltage it is generally used with constant
voltage power source, in combination with a small diameter here generally some a small

diameter electrode is used.

So, if we use this feed drive for constant voltage and with a small diameter electrode then
what happens, here we can get a generally self regulating here and due to this constant
voltage power source characteristics. Here due to this self regulation regulating
characteristics of self regulating characteristics of constant voltage power sources here
generally we can maintain the arc gap. So, here how the arc gap or arc length remain
constant here the arc length remain constant by self regulation characteristic of the; self

regulating characteristics of the constant voltage power source.

So, here generally either here the speed of the roller is constant, but sometime due to
some disturbance if there is a change of voltage or change of arc length is there that
generally compensating by self regulating characteristics of constant voltage power
source. So, these constant voltage so this constant is feed drive system generally used
with constant voltage with self regulating characteristics power sources. Then, if the
speed of the roller is constant then where due to some changes if there is any change of
arc length or other thing is there then due to this self regulating characteristics it can

maintain its required gap or it can maintain the arc length fairly constant.
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Wire feed systems cont...

Ji

U Variable speed feed drive system: \/ anlL ‘«:Gu_""

v Tn this case the feed rollers used for : ‘r‘u%
feeding clectrode wire are rotated at ﬂ l I R
varying speed as per need to maintain oy
the arc length during welding. Like: e w4 {M%

SAW and GMAW processes. ] i R
v Fluctuation in arc length due to any

reason is compensated by increasing

or decreasing the electrode feed rate.

v Here the clectrode feed rate is controlled by regulating the speed of
feed rollers powered by eleetric motor,

¥ Input power to the variable speed motor is regulated with the help of
sensor which takes inputs from fluctuations in the weldinwp.

But, in case of variable speed power source unit in this case generally feed rollers used
for feeding the electrode wire are rotated at varying speed as per need to maintain the arc
length during welding. This types of power source unit generally used for automatic
welding process especially in submerged arc welding like GMAW welding process,
consumable types of welding generally submerged arc welding that in consumable
electrode welding process generally this types of variable speed drive system and little

bit as advanced welding process.

Generally submerged as GMAW welding process generally this types of variable speed
feed drive system we can see. Here generally fluctuation in arc length due to any region
is compensated by increasing or decreasing the electrode feed rate. Here the generally
here fluctuation in arc length due to any region is compensated by increasing or
decreasing the electrode feed rate here the electrode feed rate is controlled by regulating
the speed of the feed roller which is powered by electric motor. Here generally input
power to the variable speed motor is regulated with the help of a sensor which takes

input from fluctuation in the welding arc curve.

So, once generally, this how this variable speed power drive is look like? The variable
speed power drive is look like this is generally feed roller. This generally feed that

electrode; this is generally consumable electrode. Generally in this power unit in this



drive system in this drive system generally there is a contact tube there is a contact tube

here generally contact tube is there.

So, this is generally feed roller. This is generally feed roller. This feed roller generally
derive by a system this feed roller generally operated by a motor. Generally this motor is
variable speed motor. So, here generally like in previous case constant in feed to constant
in feed drive system they are the speed of the feed roller is constant, but here the speed of
the speed roller can be variable in nature. So, here if there is any change of these arc
voltage or arc current generally it gives a sense, it gives the sense by a sensor to the
electric motor to the generally these gives a sense by sensor to electric motor electric

motor.

So, by these generally motor get the power and according to this sensor sense this motor
control the speed of the; speed of the feed roller. So, these generally feed roller is
controlled by this by the sense which is collected by a sensor this sensor generally sense
the input to motor then according to these sense this motor control the speed of this;
speed of this feed roller. So, then generally if there is any fluctuation then generally
according to this; according to this sense or input from the sensor this feed roller control

its speed and here then arc length maintain it is constant length.

So, here generally self regulating types of characteristics is not available or self regulated
characteristics is not require here generally by controlling the speed of feed roller itself
here generally we are controlling the required arc length. So, this is generally wire feed

system.
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Wire, cooling system and insulation type
U The maximum current which can be drawn from a power source at
given a duty cycle depends upon size of winding wire, type of
insulation and force cooling system of the power source. _'

Welding cable:
v Generally, the sizes varying from 6 AWG (0.380inch 0.D.) to 500_
MCM (1 MCM = 05067 square milimeters). It consists of bare
anncaled copper as per ASTM-B3 standard.”
¥ The wire wrapped inside a non-conductive, durable jacket. The jacket.
on most welding cable is thermoset, typically EPDM or N eoprene.

O Insulation type:

v The maximum allowable temperature of various components (primary
and secondary coils, cables, connectors etc.), depends on the quality
and type of insulation and materials of coils used for manufacturing of
power source. The insulation is classified as below:

v A, B,E, F, G and H are the different categories of insulation.

Now, at the last actually we should know little bit what are the wire generally cooling
system and is insulation unit used in case of power source unit that also we should know.
Here actually once you will be in industry this types of information also we should
require because let us we are going to purchase some electric power source electric

power source.

Generally they are these types of wire cooling system what should be the wire use of
wire cable what should be the cooling system, what should be the insulation type of
briefly we should know about this thing. If we know this thing we can get as per our
required power source; that means, we can get we can we will not actually so, if we

know this thing then we can apply this knowledge in industry also.

Here generally the maximum current which can be drawn from a power source at a given
duty cycle depends on what? Depends on size of wire type of insulation and generally a
air cooling system. Generally always we should remember here generally in case of
welding power supply force cooling system is used. Then, what are the welding cable we
use? Generally, in welding system in case of welding this power cable generally made
from annealed copper bar which is always standard that is called ASTM-B3 standard.
This wire cable generally this welding cable have a size which is varying from 6 AWG to
5 MCM.



Now, here we should know what is AWG? AWG means American Wire Gauge — A for
American, W for wire and G for gauge. Generally one this 6 AWG equivalent to around
0.380 means outer diameter of copper cable and it can be maximum it can have a
maximum size, so, this is generally within a range of 500 MCM. Generally 1 MCM is
equal to your is equal to generally 0.5063 square millimeter. So, 500 MCM is equal to

almost a cable bar which diameter is around 8 millimeter.

The these wires generally wrapped inside a non-conductive durable jacket. This durable
jacket generally made by thermoset material this thermoset material especially used for

welding purpose is EPDM or this is called generally neoprene.

Now, generally insulation what types of insulation generally used in case of welding
power source? Generally, insulation is from overheating of the power source actually this
insulation also have different categories. Generally in case of welding power source
these are the following types of insulation generally use like this installation can be
categorized as A, B, E, F, G, H. So, each and every insulation have some different

composition as well as we say it has some different temperature tolerance limit.
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Welding power sources based on capacity

U Small Power-Sources: It has single phase ac input and the output
which are available for users with limited requirements.

v These may be small welding shops, hobby shops, schools rated at a
small duty cycle i.e. 20% duty cyclc./

0 Slightly larger or medium power-sources: It has single phase ac
input which may have selectable ac or de output, with additional
controls uscful for GTAW.

U Larger Power-Sources: It is used for industrial applications and
greater current requirements, most of the Power-Sources have three
phase input.

So, so this all generally some other a small things we should know actually generally. So,
here generally so, at last actually little bit I am I want to tell because once what are the
different types of power source generally used in toy industry, school industry and in

actual heavy industry that also we should know.



Generally in case of hobby shop, a small welding shop or schools generally the power
source which is used that power source is called a small process. This power source
generally have a current range varying from 82 to 250 ampere. These a small power
source this generally operated by a single phase main supply and gives a it gives a output
which is also a AC in nature. So, here input and output in case of a small power source

input and output both are alternating current in nature.

Generally this a small size power source which current range is generally within a range
of 80 to 250 ampere so, this is generally used in a small welding shop, hobby shop or
school and it has rated at a small duty cycle that is 20 percent duty cycle only. Then
slightly larger medium power source also is there it generally how its generally
categories? Slightly large means here the current range is little bit in higher size
compared to this is small size. Here the current range like varying from 175 within a

range just [ am giving a rough range actually within a range of 175 to 350 ampere.

So, this generally power source generally have is called slightly larger medium power
source. It is it generally operated by single phase power supply, but it generally its input
it AC, but it output can be AC or DC with additional control is also there. This additional
control generally required for GTAW process. So, this is generally slightly larger

medium power sources.

The large categories generally which is used in actual manufacturing industry generally
where this current range is also from higher side current range should be higher side
which generally operated by a three-phase utility power supply or three-phase main
power supply. Generally this power supply have a current range more than generally 350
ampere which have a maximum current more than 350 or more current range. So,

generally this large power supply will always operated by a three-phase input.

So, these all about the power sources, this all about the power source of welding
processes especially traditional welding processes power sources, its characteristics this
is all about traditional welding power supplies or power source. Next class I will discuss

about physics and principle involved in different types of traditional welding processes.



