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LESSON PLAN

Date Trade:- Welder
Name Unit/Lesson:-38-39-40

Subject:-

GTAW process —brief description, difference between ac and dc welding, equipment, polarities
and applications. Various other name of TIG , power source for tig. Tungsten electrodes-
Types, sizes and preparations. GTAW torches types, parts and their functions. GTAW filler rod
and selection criteria. Edge preparations and fitup, GTAW parameters, pulsed TIG, Slop up

and slop down.

Motivation:- In previous lesson we discuss about thermit welding and its application and
other detail.

PREPARATION
1) (Materials, Tools, Models, Charts and other aids)

INTRODUCTION:- GTAW is a smart welding and use for both ferrous and non-ferrous
metals. GTWA full form is Gas Tungsten Arc Welding. In this process arc make between

tungsten electrode and job, filler materials filled by filler rod.

Topic Information Point Spot

Hint

GTAW Process Tungsten electrode which are non consumable use for forming
arc. Arc temperature is approximate 4000°C.Shilding gas is used

for prevent oxidation of weld joint.

o GTAW head

I I Power
Shielding gas

Direction of

Contact tube

Filler rod Tungsten electrode
(nonconsumable)
Electrical arc % “4—— Weld bead

Copper shoe

(optional) Shielding gas
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WP-17 Torch Body
WP-17V Torch Bedy
Long Back Cap

Short Back Cap

Cup Gasket Insulator
Collet

Collet Body

Alumina Nozzle
Leng Alumina Nozzle

Large Gas Lens Insulator 20.

Types of Process | There are two types of torches used in GTAW process Air cooled
according to and water cooled
cooling
Power source AC and DC both power sources used in tig process, mostly we
used DC power source but in some metals welding AC apply —as
aluminum.
Equipments/Parts
1. Power m?r;‘rlr‘:;?e'i o Power Source
source.
Coolant system
2. Pulsed Shielding Foer cord
Gas
system and Remote control
high
c\?lork
frequency ° e
Block Coolantout
unit. Coolant system
3. Water tank
with
circulating
system.
4. Torch
Torch
O
10
13

11. Large Gas Lens Cellet Body 21. Switch Boot

12. Large Alumina Gas Lens Nozzle 22, Handle

13. Gas Lens Insulator 23. Switch

14. Gas Lens Collet Body 24, Cable Cover

15. Alumina Gas Lens Nozzie 25, One Piece Power Cable
16. Long Gas Lens Nozzle 26. Two Piece Power Cable
17. Nozzie Gasket 7. Not Shown

18. Stubby Collet 28. Gas Vaive Knob & Stem
19. Stubby Collet Body 29, Ribbed Handle

Alumina Nozzle 30.

Back Cap Insulator
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Applications GTAW process is a smart process and it used for all metals.

Ferrous and non-ferrous.

Tungsten

Electrode

TYPEOFTUNGOTEN  GOLOR USES AND PREFORMANG

Provides good arc stabilt for AC welding. Reasonably good
resistance to contaminaton, Lowest current carrying capacy. Least
expensive, Maintaing 4 balled end

Ceriated JIROGE Simiar performancg fo horiated fungsten, Easy are sarting, good arc
0602 stabilly, long fe. Possiol replacement fr thoriated
{8 1022%

Thoriated Easler arc staring, Higher current capaciy, Greater arc stabilty, High
Th02 resistance to weld pool contamination. Diffcul o maintain balled end
fT%1022% onAC,

Lanthanated Simiar performance o thoriated tungsten, Easy arc staring, good arc
L3203 stabilty, long Ife, high current capacty., Possible replacement for
{30 1.7% thoriated.

Zirconiated Excellent or AC welding due o favorable retention of balld end, high
202 resistance to contamination, and good arc starting, Preferred when
0.19%10 0.40% hungsten contaminaton of weld i inolerable.
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35 Grinding a Tungsten Electrode Point:

Figure 17-Correct method of grinding a tungsten electrode,

IV. GUIDE LINE FOR TIG WELDING DEFECTS, CAUSES AND REMEDIES

Table 6 - Defects and remedies

Probkm Cause | Solution
Excessive L. Improper size electrode for current . Use larger electrode
Electrode required 2. Use larger electrode or change polarity
Consumption 2. Openating of reverse polarity 3. Remove contaminated portion, then prepare
3, Electrode contamination again
4. Shield gas incorrect : 4. Change to proper gas{no oxygen or CO2)
Erratic I Incomect voltage (are too long) ; 1. Maintain short are kength
Arc 2. Current too low for electrode size 2. Use smaller electrode or increase current
3. Electrode contaminated 3. Remove contaminated portion, then prepare
again,
Inclusion of 1. Poor scratch starting technigue | 1. Many codes do not allow scratch starts. Use
Tungstenor Oxides | 2. Excessive current for tungsten size used | copper strike plate. Use high frequency are starter
in Weld 3. Accidental contactof electrode with 2. Reduce the current or use larger electrode
puddke 3. Maintain proper arc length and filler metal
4. Using excessive electrode extension 4. Reduce the electrode extension to
recommended limits,
Porosity in Weld I. Entrapped impurities, hydmgen, 1. Do not weld on wet material. Remove
Deposit dirnitrogen, condensation from line with adequate gas pre-flow
2. Defective gas hose or loose connection ! time
3. Filler muterial is damp (aluminum) 2. Check hoses and connections for leaks
4. Filler material is oily or dusty l 3. Dry filler metal in oven prior to welding
5. Contaminated shicld gas 4. Replace filler metal
sharma itquEl%pP AND TUNGSTEN ELECTRODE

L. AUTOMATED TIG JyE,DD
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31 Automated TIC Weldine
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Alloys for Flat-position Butt Joints, Lap Joints, and Horizontal Fillets

Approximate Parameters for GTAW of Aluminum

Matortal  Electrodo W Are FillorWire |  Traval Cup | Gas Flow
Thickness | Diameter | Eloctrode = Diameter' | Cumiet, | ArcVols, | Diameder | Speed IPM  Diameter | Rate

mim) | njom) | Ayt | ) | Awe | Yok | bjow) | (i) | ) | CRH)
(1) | W08 | Hemi | (16) | 6040 B | W8 | 1062 | wBS | 004
W02 | Meldd) | Ml | el2d) | 125160 1§ MNel2d) | 10(42) @ @5 | 204
Yo dB) | Q) | Hei | 2 | 18020 | B | (2 | 1042 | WNe(i11) | 2084)
Welbd) | ald0) | Meml | Meld0) | 200400 | 0 | W2 | 1042 | %(2n | 28118
WS | ulel) | Meml | Ml | 00880 | 18 | 'Kaldd) | O(24) | (58 | (1Y
127 | WBd) | Heml | UG(Bd) | 400480 | 2 | (64 | B(4) | (A8 | (18
*éo Figue 1,

Nk et ok bo B2 or EWP b o0 AC powee

Ghiaking paa shouid be aigon ewoepl for "Nednch (12.7mm) plae, wih which & halkumiargon miadur con bo used for increased panetaskn,
Fibar with O0meoiion shoukd midch bise el componisn o comfemm b meonmindsd Al wim o wach bise midnril

Pulsed Systems

These systems used for starting purpose for HFC

oy
Percent (%) Peak
Time Control Setting Pulsed Output Wavelorms
Bafanced (50%) . A ey —
¥ exg Am
P oak Amp&
More Time
Al Peak 4
Apa IR
More Time 1 ]
Al .
Background (20%) ‘ ’ | r
Amperage :
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Edge Preparation | Tig process is an expensive process so during edge preparation we

in TIG need more care.

Polarity its uses and descriptions

ELECTRONS ELECTRONS
DURING THE DURING THE
STRAGHT POLARITY| | REVERSE POLARITY
HALF-CYCLES HALF.CYCLES

WORK (AND CPPOSITELY THE ELECTROOE)
ALTERNATELY POSITIVE ANO NEGATVE AC

- » o.'_-;.
— T“ e .‘:‘:..--.o
e X

DIRECT OURRENT
REVERSE POLARITY STRAIGHT POLARITY
A
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Effect of Electrode Polarity in TIG Welding

7 /’,//z
':"’ s //

0 / /

V 7/ // 0, 7 et
Work piece

Electrode positive (EP)

Polatity Concentration of | Weld Penctration |  Bead Width | Consumptionof | Cleaning Action
Arc an Electrode
EN Strong Deep Narrow Litde No
EP Weak Shallow Wide Much Yes

Welding tar Engineers

&
Electron and O
| A e\, &L\ %
lon Flow 6 4f\‘ Ze (3 : ;} %%
Characteristics .
Oxide Cleaning Yes-Once Every
Action No Yes Half Cycle

HeatBalanceIn  70% At Work End 30% At Work End 50% At Work End
- The Arc (Approx.) 30% At Electrode End 70% At Electrode End  50% At Electrode End

] Ponetraﬂon ~ Deep; Narrow Shallow; WIdo ‘Medium
Electrode Excellet Poor  Good
| Capacity 1I8" (3.2mm) 400 A 1/4" (GAmm) 120 A 1!3" (3.2mm) 225 A |
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Deference between AC and Dc power source

A.C. Welding D.C. Welding
1, At higher curtents AC gives asmoother  LOC arcis more stable
. 20C is preferred for welding
certain non-ferrous metals and
alloys.
3.t has lower open circuit voltage
and therefore is safer,

2. Once established the arc can be easily
maintained and controlled.

3. Itis suitable for welding thicker sections.

4. ACis easlly available. 4ARC heat can be regulated (e,
5. ACwelding power source has norotating  through DCRP and DCSP)

parts, 5A OC welding equipment is a
6. It does not produce noise self contained unit. It can be

operated in fields where power
supply is not available

6.0C welding power source

1. It occupies less space
8. Itis less costly to purchase and maintain.

3. It possesses high effiiency (08) s atransformer-rectifier unit
10,1 consumes less energy per unit weight of ~ or @ DCgenerator (motor or
deposited metal, engine driven)

11 Melting rate of electrode cannot be
controlled in ACas equal heat generates at
electrode and job.

IZMM Welding POWEr su rC@JinIWQPW%&& Bengaluny 3
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GTAW process overall setup

———————————

)
Work
GUIDE TO TIG WELDING
This is a free basic guide on how to do TIG welding using a TIG welder (Tungsten
Inert Gas)

TIG welding is a skill that needs to be developed over time, with a piece of metal in
front of you and with a welding torch in your hands. TIG welding requires patience and
practice.

Parhlad sharma Welder Instructor DIT haryana



www.parhladsharma.in

1. WHAT IS TIG WELDING?

o TIG Welding can be used to weld aluminium, copper, titanium etc and even two dissimilar
metals. This process is ideally suited to handling tricky welds such as S-Shapes, curves,
corners or where the weld is going to be visible and where accuracy and finish is important.
TIG welding allows a greater variety of metals to be welded than other forms of welding.

e  With superior arc and weld puddle control, TIG welding allows you to create clean welds
when appearances count. Because the heat input is often controlled by pressing on a foot
pedal, similar to driving a car, TIG welding allows you to heat up or cool down the weld
puddle giving you precise weld bead control. This makes TIG welding ideal for cosmetic
welds like sculptures, architectural and automotive welds.

o The TIG welder generates heat via an arc of electricity jumping from a tungsten metal
electrode to the metal surface that you intend to weld which is usually aluminium or steel.

e TIG stands for Tungsten Inert Gas named from the tungsten electrode and the shield of inert
gas (Argon or argon mixture) surrounding it.

o A TIG welder needs a filler rod to provide the welding bead when joining two pieces of
metal together.

e TIG welding produces no sparks or spatter because only the necessary amount of filler
metal is added to the welding pool.

o TIG welding produces no smoke and fumes unless the base metal contains contaminants or
has a dirty surface.

o TIG welding doesn’t produce slag and requires no flux because the argon gas protects the
weld pool from contamination.

2. CHOOSING AND PREPARING THE TUNGSTEN ELECTRODE

A tungsten electrode is required when TIG welding and this is inserted into the welding
torch. This electrode carries the welding current to the work. For welding aluminium
the most popular choice is a Zirconiated TIG tungsten electrode (White tipped), for
steel the most popular is a Thoriated TIG tungsten electrode (Red Tip)

Parhlad sharma Welder Instructor DIT haryana
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A number of tungsten alloys are also available (including Thoriated Tungsten)

There are different sizes of tungsten’s available which relate to the welding power you
are using for a particular job. It is important to use the correct size of electrode for the
welding power you are going to use. See below:

Zirconiated
Tungsten on AC

Electrode
Diameter (mm)

1.0

1.6

24

3.2

4.0

4.8

6.4

2% Thoriated on Pure Tungsten on
DC (amps) DC (amps)
80 30
150 80
250 130
400 180
500 240
750 300
1000 400

(amps)

60

120

180

250

320

390

525

Preparation of the tungsten electrode is important. The end needs to be ground to a
point (see images below). Brand new electrodes will always need to be prepared in
this way. When welding on aluminium the tungsten will begin to form a ball, this is

perfectly normal. When welding steel the electrode will always stay pointed.

CORRECT ' straignt Ground
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Below you can see me holding a new tungsten electrode ready to start the grinding
process. | prefer to use the side of a clean wheel as | have more control. Position the
tip where you feel comfortable. Remember to ensure all health and safety
requirements are taken when using a grinding wheel.

The picture on the right hand side of this page shows the tungsten in the end of the tig
torch, you can see the ball formed on end of the tungsten as this has been used for
aluminium welding.

With the introduction of new power source technologies, the use of pure tungsten is
decreasing.

Pure tungsten melts at a lower temperature causing it to easily form a rounded ball at
the tip. When the ball grows too large, it interferes with your ability to see the weld
puddle and causes the arc to become unstable.

Ceriated tungsten can withstand higher temperatures and works very well with the new
squarewave and inverter machines for the following reasons:

o Holds a point longer and starts very well at low amperages.

o Can be used on both AC and DC polarities. When welding aluminum, it has become very
acceptable to grind a point on ceriated tungsten (especially when welding on thinner
materials).

o Allows welding amperages to be increased by 25-30% compared to Pure tungsten of the
same diameter.

3. SAFTEY GEAR

TIG welding can be a pretty safe thing to do so long as you follow a few important
safety precautions. TIG welding produces lots of heat and lots of harmful light, you
need to take a few steps to protect yourself.

The light that is generated by any form of arc welding is extremely bright and contains
UV and Infra Red radiation. It will burn your eyes and your skin just worse than the
sun so YOU MUST protect yourself. The first thing you will need to weld is a eye
protection. | am wearing an auto-darkening welding helmet below. They are really
helpful if you are going to do a lot of welding and make a great investment if you think
you will be working with metal often. Manual masks require you to jerk your head
dropping the mask into position or require to use a free hand to pull the mask down.
This allows you to use both your hands to weld, and not worry about the mask. Always
ensure to protect others from the light as well and use a welding screen to make a
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border around yourself. The light has a tendency to draw on lookers who might need
to shielded from being burned too.

Wear gloves and leathers to protect yourself from molten metal splattering off of your
work piece. Some people like thin tig welding gloves for welding so you can have a lot
of control. In TIG welding this is especially true. The leathers will not only protect your
skin from the heat produced by welding but they will also protect your skin from the UV
light produced by welding. If you are going to be doing any amount of welding more
than just a minute or two you will want to cover up because UV burns happen fast!

If you are not going to wear leathers at least make sure that you are wearing clothing
made from cotton. Plastic fibers like polyester and rayon will melt when they come into
contact with molten metal and will burn you. Cotton will get a hole in it, but at least it
won’t burn and make hot metal goop.

Do not wear open toed shoes or synthetic shoes that have mesh over the top of your
toes. Hot metal often falls straight down and | have burned many holes through the
tops of my shoes. Molten metal + hot plastic goo from shoes = no fun. Wear leather
shoes or boots if you have them or cover your shoes in something non-flammable to
stop this.

Weld in a well ventilated area. Welding produces hazardous fumes which you
shouldn’t breathe in if you can avoid it. Wear either a mask, or a respirator if you are
going to be welding for a prolonged amount of time.

Fire hazards Molten metal can spit several feet from a weld. Grinding sparks are even
worse. Any sawdust, paper or plastic bags in the area can smolder and catch fire, so
keep a tidy area for welding. Your attention will be focused on welding and it can be
hard to see what’s going on around you if something catches fire. Reduce the chance
of that happening by clearing away all flammable objects from your weld area. Keep a
fire extinguisher beside the exit door from your workshop. CO2 is the best type for
welding. Water extinguishers are not a good idea in a welding shop since you are
standing next to a whole lot of electricity.

Important Safety Warning DO NOT WELD GALVANIZED STEEL. Galvanized steel
contains a zinc coating that produces carcinogenic and poisonous gas when it is
burned. Exposure to the stuff can result in heavy metal poisoning (welding shivers) —
flu like symptoms that can persist for a few days, but that can also cause permanent
damage.
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Gloves, auto-darkening helmet and a suitable
cotton based jacket are essential to keep safe

4. PREPARING FOR THE WELD Before you start welding make sure things are
properly setup at both the welder and on the piece you are about to weld.

The Welder Getting the correct settings for type of weld you are doing requires some
trial and error, especially if you are new to using TIG welders. Some basic parameters
are consistent to all TIG welding whereas many other functions may only be available
on higher specification machines. For welding today we will be using a Tokentools
Alupulse 200 which is a fully featured AC DC Tig Welder and in the picture below you
can see the front panel with a description of the controls and what they actually do.

200AMPAC/DC GTAW - MMA IGEBT InvenTer WErosn  LPusss Dure AC FncQ Up SiLors

10 0% 10 0 !
P
0

(0} (6 (6)

5

Al 2T

cane® = |l=lz (
9 J ‘ ol o }
| Alupulse M IEC R, \,@)

200AMP AC/DC GTAW - MMA IGBY InvenTen WELDER pC 4 Thio

Fig 4

1. Base current control This adjusts the main welding current and is shown in L.E.D
(Fig 4.11)
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2.Pulse peak current adjustment This sets pulse amperage and must be set above the
base (main) current amperage. If set to zero pulse welding is disabled.

3.Pulse frequency adjustment This sets how often pulse will occur 0.5 to 25hz

4.Up slope Adjustment 0-5 seconds. The main welding current raises from minimum
amperage to main current selected in time selected when weld started

5.Pulse width Pulse width adjustment sets the length of pulse 10% to 90% of a pulse
cycle. If you are pulsing at 1 pulse per second (pps) then this is 0.1 to 0.9 of a second
however if youy are pulsing at 25 pps then this is (0.1 to 0.9 seconds) divided by 25 as
there are now 25 pulses per second.

6.Down slope Down-Slope adjustment 0-5 seconds. The main welding current
decreases from main amperage to minimum amperage in time selected when weld
finished, sometimes known as crater fill.

7.AC / DC Selector switch This switch selects either DC for welding steels or AC for
welding alloys

DO NOT SWITCH WHEN WELDING AS DAMAGE TO MACHINE CAN OCCUR.

8.2/4 Way selector switch 2/4 Step trigger mode switch TIG welding can either be done
in 2 or 4 step mode.

When the trigger mode is in the 2 step position the following sequence will occur
Press and hold the TIG torch switch to start sequence. The machine will open gas
valve to start flow of shield gas, after a 0.5 seconds pre-flow time to purge air from
torch hose the welding output of machine will be turned on and the arc will be started.
After the arc is started the output current will increase from the start (min) current to
base (main) current in time selected by slope-up. Main power will be achieved
instantly if no slope up is in the 0 minimum position. Release the TIG torch switch to
end sequence. The machine will now decrease output to finish (min) current in time
set by slope-down, once at finish (min) current the machine will stop output and the
gas valve will continue to operate for the selected time (post flow) Possible variations
of this standard sequence are shown in diagram below. It is possible to press and hold
tig torch switch a second time during downslope time to restart. After the switch is
pressed the output current will raise to base (main) current

T S

md TN

CURRENT ~ |
- b
PREFLOW POST-FLOW

GAS J GASON 1.

When the trigger mode is in the 4 step position the following sequence will occur
4 STEP DIAGRAM 1

i S e

ouTRPUT
CURRENT

= f— > e
LOW

|
7

|
PRE-FL POST-FLOW

GAS 4 GASON L

Press and hold the TIG torch switch to start
sequence. The machine will open gas valve to start flow of shield gas, after a 0.5
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seconds pre-flow time to purge air from torch hose the welding output of machine will
be turned on and the arc will be started. After the arc is started the output current will
be at start (min) current This condition can be maintained as long as required.
Release the TIG torch switch to go to step 2 The machine will now increase output to
base (main) current in time set by slope-up. Press and hold the TIG torch switch when
main weld is complete The machine will now decrease the welding output current to
finish (min) in down-slope time set. Once at finish (min) output you can release the
TIG torch switch to end weld the gas post-flow will continue to run for set time.

9.MMA / TIG mode switch MMA-TIG mode switch. Switches between TIG (GTAW) &
MMA STICK (SMAW) welding

10.AC squarewave frequency adjustment AC Squarewave frequency adjustment 20-
300Hz.

Traditional TIG welders have a fixed frequency of 50Hz, the Alupulse advanced
technology allows AC frequency adjustment from 10-2300hz, as you turn up the
frequency the width of arc from tungsten decreases allowing more control of weld pool
and an increase travel speed The pitch noise of weld will increase when AC frequency
is turned up, this is normal. 100 — 120Hz is the (sweet spot) for most AC welding.

11.LED Display 3 digit LED meter is used to display the pre-set (before welding)
amperage and actual amperage (when welding).
12.Gas post flow adjustment Gas post flow adjustment 1 to 25 seconds. The gas keeps
flowing after weld has finished, this cools & stops tungsten from getting contaminated.
Note: Gas pre-flow time is fixed at 0.5 seconds in TIG mode but no pre-flow time will
occur if the arc is restarted during post flow time as gas is already flowing.
13.AC squarewave balance (SP%) SP% AC Squarewave balance control 20% to 80%
Set at 50% this provides balanced control suitable for most AC Welding. 80% is max
cleaning / least penetration and 20% is least cleaning / max penetration. When
welding dirty/contaminated material more cleaning may need to be selected. Tip. If you
are welding close to the tungsten limits, I.E 200amps on a 2.4mm tungsten and the end of
tungsten is wobbling and falling off, turning down the SP% will give better tungsten stability
14. Arc force (Stick / SMAW only) This provides better arc starting when in MMA stick mode,
useful when you are welding dirty/rusty material or cold/damp welding electrodes.
The Metal An earthing clamp should be present and attached to your workpiece or, as
in the picture below, the bench. The other end should be attached to your welding
machine. Some kind of large metallic area is necessary to let electricity flow through
your metal. If you doni; "2t have a welding bench then a large sheet of metal will do
the job. Be sure to securely clamp down the metals you are working on

1. Earth clamp secured to the workpiece or bench
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5. GETTING STARTED ON THE WELD

Holding the torch Hold the torch as shown in the photograph below. The tungsten
should be raised from the surface of the work by about 3-6mm. Do not let the tungsten
touch the work or it will contaminate your material and you will have to re-grind the
tungsten. aim for a working angle of about 45 degrees to the work surface.

Grab a filler rod Take a filler rod in your left hand and position horizontally so that it
rests at a 15 degree angle to the work, when you insert the filler rod into weld pool, do
so by adding it to the edge of the pool keeping it away from the tungsten to avoid
tungsten contamination. The filler rod will melt and flow into the weld pool.

Foot Pedal Control Controlling the weld current is best done by using a remote foot
pedal (pictured on the left). Check to see if your machine can run one of these. This
kind of control will help you keep the weld pool steady and help make sure that the
pool doesniy V2t grow, shrink, spread or narrow during the weld. Itig2s a good idea to
practice controlling the welding amperage with a foot pedal on some scrap before you
start welding for real. The picture on the right shows a good, controlled weld.
T

6. LETS DO SOME TIG WELDING!
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Establishing the arc with torch switch operation Set the amperage desired on the main
amperage control on machine and press the torch switch and the arc will be started.
Establishing the arc with foot pedal operation Getting the arc started requires at least a
half press of the foot pedal especially if welding at very low amperages. NOTE: A foot
pedal in operation will only allow the maximum amperage that you have set on the
machine to travel to the torch head. If you experience difficulty starting the arc this is
very commonly down to an insufficient amperage setting on the welder and not related
to the operation of the foot pedal.

Tacking Tack welding two pieces together will hold your work in place and prevent the
work from moving as you progress along the weld. Metals like aluminium spread heat
very quickly so work that is not tacked may have a tendency to warp or distort by the
time you reach the end of a section of the weld. Tacking to stop distortion is very
important.

Creating a weld pool The arc will rapidly build heat into the metal and form a
i¢V2pooli¢ 2 of fluid metal. At this point the filler rod needs to be presented to the edge
of the pool. The filler rod will become fluid and form into the weld pool. If you heat the
metal in one place for too long the metal will warp and deform. (If practicing, try
backing off the pressure on the foot pedal and lowering the amperage to the weld pool
to see what happens). Do not put the filler rod to close to the tungsten electrode as it
will contaminate the tungsten and you will have to grind it down and restart, a
contaminated tungsten will produce a dirty weld and can be very hard to start the arc
too.

Creating a bead Once a pool is established and the filler rod presented you must move
along with the torch pushing the pool along the joint and repeating the process of
adding in the filler rod as you go. This is called leading the electrode

If the metal starts to burn or melt away then too much current is being fed to the pool
and you should lift off the foot pedal

If the metal gets a flaky but not liquid look to it, put in more power by increasing the
pressure on the foot pedal

7. TYPES OF WELD
The real secret of producing quality TIG welds is mostly in getting the weld pool to
form, at the same time, on both pieces of metal. The easiest type of weld is the fillet,

S ~ ltwo metals joined at right angles. See below: To

~ |make a sound weld you must learn to combine all the
\mechanical techniques into one fluid motion. A good weld
Ishould look like a stack of fish scales lying on top of each
other. Practice so
that welding on
all joints in all
ppositions becomes
second
nature.Visually
and structurally test your welds on pieces of scrap
before starting a real piece of work.  TIG welding
aluminum progresses at a faster travel rate than
steel. Due to aluminum’s high thermal conductivity
and low melting point, the travel speed will
increase as the welding progresses. If the travel speed is not increased, there is a
chance of excessive melt-through on thin aluminum parts Advanced features found on
Tokentools TIG Welders and their benefits
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Slope Up (only used with torch trigger operation) This enables you to set a time that
when you start welding the machine will start at minimum amps and slope up to the
main amperage you have set on control panel in the time you have set on slope up
control.

Slope Down (only used with torch trigger operation) This enables you to set a time that
that when you stop welding the machine will slope down to minimum amps you have
set on control panel in the time you have set on slope down control. This is also
known as crater fill and allows you to have a better finish off weld and no crater

Gas post flow adjustment

This allows you to set the time the gas will keep flowing once the weld is finished, this
cools the torch on air cooled torch systems and stops the tungsten from getting
contaminated. If the tungsten turns blue on gets pitted after welding, turn the post flow
up. The rule of thumb is to set the gas post flow time to 4 x size of tungsten being
used, |.E 2.4mm tungsten set post flow to 9-10 seconds. The amperage you are
welding at will also affect this, higher amperages need longer post flow time

AC Balance control (SP %)
This controls the cleaning / penetration of the arc. On the above tig welder 50% is
balanced and will perform best for most welding requirements.

If the work material is very dirty, you can turn the balance control towards 70% and
the machine will spend more time cleaning (lifting the oxidization of the work) and less
time penetrating the work.

If you are welding at amperages close to the tungsten limit and are experiencing the
end of tungsten wobbling too much and falling of, turning the balance to more cleaning
can stop this happening and also can lengthen electrode life

Turning the balance control towards 30% makes the machine spend more time
penetrating the work and less time cleaning (lifting the oxidization of the work), this
can speed up the process of welding and give better penetration at the cost of the
finished look of the weld. Conversely when turning up penetration it will cause more
heat on the tungsten and hence quicker wear of tungsten and if set to high it can
cause the end of tungsten to wobble and fall off into work. It is quite normal never to
turn the balance control upwards of 50%.

AC Squarewave frequency control

This is only found on the very advanced TIG welders and has many benefits On most
TIG welders this is fixed at 50Hz. On the Alupulse Tig welder we used above you
control the AC frequency from 10 to 300Hz.

When turning up the AC frequency you have more weld cycles per second so this
gives you first of all:- A faster travel speed helping you to keep ahead of the heat
transfer.

The width of the arc from tungsten gets smaller the higher the frequency is set so you
get pinpoint accuracy and the weld width is much easier to control.

When you turn up the AC frequency the pitch of the weld will increase this is

completely normal. Beginners will find welding with a tig welder that has AC frequency
control is a lot easier than using one without this feature.
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Do not confuse AC frequency control with pulse frequency which | will cover next, this
is for pulse welding.

Pulse Welding (used only on torch trigger operation)
Pulse welding is not as complicated and some people think, instead of welding at one
amperage for the entire weld you can set two amperage for the machine to use |.E
Base / Main amperage 40amps, Pulse amperage 100amps

What will happen is the welder will switch between the two amperages and this allows
you to limit the amount of heat going into work, especially good for welding stainless
steel, it can give a very small width of weld or limit heat deformation. It is also great for
synchronising the welding operators ability to add filler wire if pulsing slowly.

The pulse settings used are as follows.

Base amps — Main welding amps knob. This is the amount of background current or
non welding current supplied. We want this value to be below the material melting
point so it can cool and solidify when base current is applied. The base current acts to
keep the arc alight in between pulse current pulses.

Pulse Amps — This is a yellow knob. This is the actual work current and is set
sufficiently high so as to melt the workpiece.

Pulse Frequency — This is a yellow knob. The pulse frequency sets the amount of
pulses per second. On the alupulse machine this is on pulse every two seconds up to
25 pulses per second.

Pulse Duty — This is a yellow knob. The pulse duty is a ratio between pulsing

current time and base current time in a cycle. If it is 50% then you will have pulse for
50% of the time and base for 50% of the time. If it is 30% then you will have pulse for
30% of the time and base for the remaining 70% of the time.

To determine just how much heat is going into the weld we can do a simple math
calculation.

Example 1.

We want to weld some 3mm ally plate. We know that 90 amps is required to easily
melt it but we want to use less heat (amps = heat). What we can do is set our pulse
current to 120 Amps, our base current to 50 amps, our pulse width to 50% and pulse
frequency to 1Hz. The equation to calculate average current looks like this.

50% x 120A + 50% x 50A = 60A + 25A = 85A

Welding amperage was reduced by 5 amps overall but easily achieved the weld.
Example 2

This time we set a pulse current of 200 Amps, a base current of 20 Amps, a pulse
width of 20% and pulse frequency of 1Hz. The equation to calculate average current

looks like this. 20% x 200A + 80% x 20A = 40A + 16A = 56A

Welding amperage was reduced by 34 amps overall but again easily achieved the
weld.
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You will note in both examples the frequency did not have an effect on the weld
current. This is best explained in the example below.

Pulsing 50% at 1Hz is the same energy as Pulsing 50% at 4Hz (4Hz = 4 cycles per
second = 1 cycle per 0.25 seconds)

50% Peak + 50% Base = 100% also is equal to

( ((50% Peak + 50% Base)x.25sec) + ((50% Peak + 50% Base)x.25sec)) + ((50%
Peak + 50% Base)x.25sec) + ((50% Peak + 50% Base)x.25sec) / 4 ) = (12.5% Pulse
+12.5% Base + 12.5% Pulse +12.5% Base + 12.5% Pulse +12.5% Base + 12.5%
Pulse +12.5% Base +) = 100%

As you can see they are the same except the latter is pulsing 4 times more often
which has an effect of slightly narrowing the arc cone.

Remote foot pedal

This allows you to control the amperage when actually welding which can be very
beneficial especially when welding aluminium. You simply unplug the torch switch plug
from machine and plug in the foot pedal.

You set the main control amperage on machine to the maximum you wish the foot
pedal to go to on a maximum depression. So if you set the main amperage control to
100amps the foot pedal when fully depressed with give 100amps.

Once a weld pool is formed and you are moving along the weld as the heat has
transferred along the work you may require less amperage as you move along
otherwise the weld pool width / penetration will get too big, reducing the welding
current will stop this happening. Over a 300mm long weld, you may need 100amps at
the beginning and only 80 amps at the end of weld.

Most experienced tig welders prefer to use a foot pedal, unless the welding in not
being done at a workbench i.e. under the bonnet of a race car.

Questions :-
1. Write the full name of GTAW?
2. What is deference between AC and DC?
3. What is plused system and how its needed?

Next Lesson:- Argon /helium gases-properties, uses. GTAW defects causes and remedies.
Assignment:- GTAW process —brief description, difference between ac and dc welding,
equipment, polarities and applications. Various other name of TIG , power source for tig.
Tungsten electrodes-Types, sizes and preparations. GTAW torches types, parts and their

functions. GTAW filler rod and selection criteria. Edge preparations and fit up, GTAW
parameters, pulsed TIG, slop up and slop down.

Checked by........coviiiiiiiiin. Instructor.............coeevvennnn.
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