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Read llnit 30 - l9 to 20 and demonstration notet\

Origins and Terminologv;

Tunssten tnert Gas 6m) weldinq: The original rerm for rhe TIG welding process
was "Heli-Arc" because of the inert gas - helium which was used with this 0?e of
wclding. Heli-arc began in the latc 1940's and by the carly 50's (the Korean
Conflict), heliarc was introduced into industry. As thc proccss was improved upon,
argon was used as the shielding gas because of its heavier atomic weight and
therefore its ability to stay in the weld zone more effoctively.

The most proper current name for this welding process is Gas Tungsten Arc Welding
(GTAW); however, it has also been known as "high freq." welding in the trades
because of using high frequency clectricity.

Metallic Inert Gas (MIG) Welding: This is an entirely different process and will be
dealt with in a subsequent unit. Do not confuse MIG with TIG.

TIG Welding; This process uses a non-consumable electrodo to help establish a high
tiequency current arc in an inert gas environment. Fiiler rod is then added into the
weld zone by a separate wire feeder machine or by hand feeding.

Non-Consumable Electrodes: The electrode is not used up in the wolding process.
(Thc melting point of tungsten is 6,125 degrees.) There are different alloy
compositions in the color coded electrodes.

o Grecn - Pure tungsten - used for welding aluminum. This electrode tends to
qush rhe hear outward to the edges of the liquid pool as the weld is in
progress. ThJs is beneficial when welding a conductive metal such as
aluminum.

Ycllow - 17o Thoriated - Thorium raises melting tcmperature of the tungsten.
This clcctrodc is a gencral purpose electrode, but we don't use it in this lab.

Red/Purpfc - 2 % Thaiatcd - To bc used on stainless, chrome-moly., and
copper alloys. It is lqt to be used on aluminum as it will tend to give off
sparkjcs and wilJ leavc small pits on the aluminum surfacc. The sparkles tell
of thorium burnout.

Brown - Zirconium To be used on titanium and has still a higher mclting
point. It is also used in welding operations whcrc high purity is a necessity.
This is an cxocnsive clectrode comoared to the others.
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TIG Welding Introduction (Con't.)
BASIC TIG WELDING

SYSTEM
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Inert Gas: A gas on th€ chgmical glgments chart that does not easily mix or
chemically combine with any other gases or elements. This gas is colorless, odorless,
and tasteless. This gas protects the weld in a gas bubble or envelope. The envelope
prevents the atmosphere we live in from g€tting to the weld and contaminating it.

Inert Gases: Argon, Helium, Krypton, Xenon, Radon, and Neon.

Helium was the first gas to be used with the process; however, it didn't stay in the
weld zone because of its light atomic weight. Therefore, it took more gas to prev€nt
contamination of the weld. In our laboratory we use Argon as the shielding gas.

High Frequenc-y Electricirv: TIG welding requires the use of high frequency
(accelerated alternating culrent) to do the work, The electrical current used in this
process is upwards of 200,000 cycles per second - the normal AC wall current in the
United Statcs is 60 cycles per second. The accelerated curent helps in two ways for
this welding proccss:

o Hclps establish the arc by jumping the arc gap to the metal surface. The
operator doesn't need to touch the work surface with the electrode.
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Mctals Wcldablc rvith Prmcss:

*Aluninum, Cast lron, Copper and its alloys '-Staink:sr Stcel Stcol Alloys
including Chrornc-Moly, and Magncsium (whi(h wc don I iry in this lab.)

' Thcse arc the most common mctals wcldcd in this lab. with the'l lC welder.

Con(rol Panel of ] ' IG Welder in l-ab.

Parts & dcscriol ion of PurDosc:

Fifst Row ol ( lonrrols

Contactor Sct t() "remoie" hccausc thc loot pcdal i \  rcnr()tc ( jr lrvav front thc
nlachinc control pancl. This switch providcs thc ful l  anrount ot curfcnl dialcd on thc
C\rrrcnt (ontrol Knob whilc thc arc is being cslablir,hcd. thcn cur: L)ut and you f l tust
dcprcss lhc i i)()t  control to providc thc anloLrnl ol cltrrcnt rccdai to do thc \rcld

( 'urrenl Switch Sct lo "remote" also bccausc ol thc l()o1 c()nlr ir l  bcing awa] fronl
thc p.rnr l .  I 'uncl  i .  f r r I  industr ie l  sct l ings \ \hr-rc thc $r ' l i j ing op.: . r l ( l I  is  runninu lhc
rLrtonrr t ic  pr()ductr , rn cquipnrcnl  1r()nr lhc l ) rncl .



m
&t

Ir l

ffi
TIG welding lntroduction (Con't.) Page 4

g

;l
'-.1

ri

t l

l-:1
l . ;

r
&
x3

ri
irJ

,,

{u
K

&
E

. Current Control - Set this before entering the booth The white band is the high

range, the black band is the low range determined-by the levertnob in the third row

dorin of controls. Set the current control knob for aboul zOVo mole current than

what is believed to be needed. Don't set this control higher than 20Va because it

affgcts the "Contactor" and the burst of current crossing the arc gap to start th€

welding process. Also, the higher the amperage setting made, the more difficult to

get a p-r;ise control of the necessary welding heat ftom 
-the 

foot pedal' (With a high

ietting, a slight movement of the foot pedal is a major difference in the heat provided

for the welding Proce:s.

. voltmeter - While welding, an observer should see this meter running about 18 - 21

volts. The voltage varies by the size of the arc gap being used A large arc gap will

require more voltage for the arc to be rnaintained' a smaller gap will take less ) A

proper arc gaP will bc 18 - 2l volts.

. Ammeter - Again an observer can see the amperage actually used !s the amperage

dialed on the-"Current Control" knob. lf the indicator fluctuates, the operator is

varying the foot control.

. Power Light Do not use the welder if this light fails to come on 
'-all 

instructor

immedia6ly. The "power light" is electrically connected.to all circuit boads in the

machine and is a way of cheiking that the system is functioning correctly before it is

used.

Second Row of Controls -

. High Frequency Switch - A three position switch. Start position is for all metals

exC-ept aluminum. Offposition is for using the machine-in standard arc welding and

Continuous is for continuous high frequency as used for aluminum and aluminum

alloys. If the switch is to "Stad" there will be a burst of high fr€quency curent to

heli establish the arc, then the high frequency will cut out leaving a quiet DC arc'

"dntinuous" means the high frequenry will continuously be on for aluminum

welding.

. Crater Fill - At thc end of all welds there is a dished out crater' This occurs in TIG

from the force of the arc "Crater Fill" can bo used to eliminate this problem at the

end of a weld. Run all the welds first without "Crater Fill'" Put "Crater Fill" to "ln"

and repair all the craten at the end of the welds.

. Start Current Switch and Knob - The "Contactor" and this switch work together'

This switch controls rhe size of arc gap the current will jump to start thc arc' Set this

switch and knob for 1 ll2 to 2. To set it higher may cause the arc to jump a gap so

larsc the operator is not expccting this to happen - it becomes dangerous'
F
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. AC Balance Switch and Knob - This machine produces a "square" high frequency
wave pattern. Below you see a normal pattern, a setting of "1" on the knob, and a
setting of # l0 on the knob. If the sefting is "1" the arc will have a maximum cleaning
affoct on the base metal surface. A "10" setting would give a maximum penetration
affect to the depth of thc weld on the base metal.
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.. Post Flow Timer - Use a ratio of 10 - 1 on this control. For every 10 amperes ser on
',', the "Currcnt Control" knob, give the "Post Flow Timer" 1 second increase in time.

This controls the length of time the inert gas will flow after breaking off the arc. The
advantages of a post flow of gas are:

. Cool down the torch

. Cool the tungsten electrode in an inert environment - prevents surface
oxidation which will contaminate the upcoming welds,

. Keeping the torch over the end crater ofthe weld dudng post flow time allows
the end of the weld to solidiry in an inert environment.

. Power Switch - Turns power on/off.

Third Row of Controls

tl
lt
':AC, DC I-ever ' Allow selection of AC or DC current. AC is used for aluminum and X

aluminum alloys. DC is used for all olher metals. If set at A
Frgglency" switch must be sel ar "Continuous. if set atlDc' ihe "Hi

o Polarity l*ver - This relates to "DC" current only. It allows for the selection of
DCSP (Direct Current Straight Polarity) or DCRP (Direct Current Reverse Pola ty).

rye-tungsten electrod€ to probably then be used
for aluminum welilFng. DCSP is used for welding on all metals except aluminum.
NEI'ER LEAVE THIS LE!'ERON'Rf,VERSE," EXCEPTWHEN PUTTING A BALL
ON THE ELECTRODE! This is usually for a matter of two - three seconds actual
"on" timc. Failure to siide the lever off the DCRP Dosition will result in serious
mcltdown damage inside the torch. This wil l happen in a matter of seconds! As
soon as finishcd ballins the clcctrode. set this control off DCRP!
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TIG welding Introduction (Con't.) Page 6

. Rrng€ L€ver - This relates to the "Current Control" tnob, "High" position Fovides
for use of the White band, "Low" position uses the Black band.
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DEMONSTRATION NOTES AND THOUGHTS J
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