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An overview of recent

developments in the
welding industry and
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how they impact weld
quality and consistency.

seals, pressure devicesboth in low and high volume.

sensors, and many other Resistance WeldingThis
metal components require preciprocess applies large current flow
sion welding. The sealing, shapingto heat the components at the point
or joining technique must b of highest resistance — at the weld
extremely reliable because it |soint.
necessary to maintain the integrity Electron Beam WeldingFhis is
of the product. The weld processa fusion process performed in a
must also be accomplished withqutzacuum chamber where a high
interfering with the cosmetics arvelocity beam of electrons is
function of the product. focused on the surface to be

There are many variables towelded.

consider in the welding process. Laser WeldingThis process uses
The variety of materials is growingfocused coherent light (a laser) to
daily and thus the burden gnmelt the base material and is used
welding personnel to stay currepfor precision welding or production
with technology becomes moteof quality parts.
essential. Moreover, it seems that Gas Tungsten Arc Weldin@as
the predominant expertise inTungsten Arc Welding (GTAW),
welding is acquired at the work-also known agig (Tungsten Inert
place by trial and error rather thanGas) Welding, is the most
by training in educational institu-commonly used precision arc

The manufacture of metalfiller metal to join components

tions. welding process. A welding arc is
established between a Tungsten
A BRIEF SUMMARY OF electrode and the part to be welded.
JOINING AND WELDING The metal of the part is melted by
PROCESSES the intense heat of the arc and fusePY
Soldering and BrazingAn | together. Bernard Mannion and

economical means of applying Plasma Arc WeldingPlasma arc | jgm O' Mannin



welding, basically an advancement of thflZl={a{ T =R 11 TG B T 1

GTAW process, uses a copper nozzle

surround the Tungsten electrode. A pilo oianb Diameter

arc is first established between the ele i |

trode and copper nozzle and then tran Included — g ?
Angle T

ferred to the part to be welded.

Tig and Plasma weld processes are tl
most commonly used methods for prec
sion joining. Weld quality and repeatability
has improved in sync with advances in
power supply, process controls, andpeed. This technique is used to greiThe electrode tip dimensions shown must
welding techniques. These advances alloadvantage by combination of rapicPe heldto close tolerances and the surface
the use of the process in even more preaesponse power supplies and weld proce "Mish (9round or polished) of the electrode

. L. T grind must be consistent.
sion applications. controllers. The result is improved welc.

quality and increased output.
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ARC WELDING AND JOINING PROCESSES
In the manufacturing industry, the twoEquiPMENT TRENDS

most popular methods used for precision Looking more closely at all the element
joining are the Tig and Plasma weldf the welding system will reduce or elim-
processes. inate many of the reasons arc weldin
The Tig and Plasma welding processesystems occasionally seem to develop
were originally developed to provide apersonality of their own.
means to produce acceptable weld quality Power SuppliesThe welding power
on a variety of metal materials and alloyssupply itself has been refined. The methg
Advances in power supplies, welding techef delivering brute force power to a
nigues, and process controls have allowedlelding arc has become outdated 3
for greater weld accuracy and the procesuitomers demand superior products
is now used in an even broader range éfigher performance machines with greate
precision applications. efficiency, accuracy, and response tim3 ety of parts of all sizes can be joined
In the Tig process an electric arc is estatvave replaced these earlier “beasts.” with precision arc welding techniques. Note
lished between a Tungsten electrode andWelding Control Systemdn order to the pulsed arc finish on the weld surface.
the part to be welded. To start the arc, meet more rigorous quality demands, the
high voltage is used to break down thevelding industry has moved to a mucltontract runs. Lower costs are attained
insulating gas between the electrode arsdricter control of standards and has devetrainly by confining the necessary skill
the workpiece. Current is then transferredped weld programmers-devices that stotevel of an operator to loading and
through the electrode to create an electro@dmd execute weld programs. unloading parts. While repetitive welding
arc. The metal to be welded is melted by The welding process section of the works now accepted as an operation to be auto-
the intense heat of the arc and fusds automated by these programmershated, there will always be a need for the
together. controllers and helps to reduce scrap parskilled welder and manufacturing organi-
The plasma weld process is a variant dfy executing repeatable, pre-arranged welghtions have found ways to improve output
Tig welding that has an additional coppeprograms within precise welding paramehere, too.
housing around the electrode that directers. The welding capability is thus built Orbital Welding SystemsOrbital
and further constricts the arc. Bothinto the welding system through the weldvelding systems were designed to be used
processes use a Tungsten electrode groucmhtroller rather than taught to the manuah applications where a tube or pipe to be
to a point both as the source of the arc ignivelder. As a result, there is less opportuwelded cannot easily be rotated or where

—

tion and the means of energy transfer.  nity for error or fatigue. the space restrictions for access limits the
These controllers are used by manufasize of the welding device. In the orbital
ADVANCED ARC turing organizations for medium to largewelding process, tubes/pipes are clamped

WELDING TECHNIQUES —r .
The pulsed arc wleding technique offerf g {e] L alel g3 Te 13T By LT I [T

low heat input as it is used in welding thi
components or metals next to fragile matg ? ?

rial such as glass or polymer. This is do
by rapidly increasing and decreasing th
arc welding current. This makes a seal
weld of overlapping spot welds, whic
reduces the overall heat input to the arg
and also allows for increases in welg

Wrong: Crosswise grinding restricts Right: Longitudinal grinding
welding current, causes arc ignition improves welding current flow
problems, and arc wander




an issue of danger — especially with th

radioactive dust generated when grindin Fundamentals of
the electrodes to a point for welding. Ne Precision Are Wﬂ’l’iﬂy
Tungsten materials are now available, suc
as Lanthanated electrodes which offe : .

. . . In arc welding processes a multitude of
superior arc Weld'ng CharaCter|5t_|CS and Cl  welding parameters exist that can affect the
safer due to their lack of radioactivity. SEEEREE Nl Ko NET Ao N1l 1=1 /o M 1YF=12) 2
While these materials are now comme weld parameters, or variables, exist and

cially available, they have been largel each can be discussed at length. It is imper-
’ ative however, that the engineer responsible

ignored until recently. for welding have, at minimum, an under-
Pre-Ground Electrodes and TungstemSGeET e/l Re i) /A Ne lelel=l=0=lale Naplele 1y A 4]
Electrode Grinders:Given the Thoriated BEESNEICUECER R ENELR 0y
electrode radioactivity issues and the evelREERCEECR L LRI UELE]
. . . . elements to understand.
increasing weld quality requirements of th ¢
final weld, more and more companies a 1. The physics of welding, arc starting,
looking for ways to ensure that their welc ?fc VO’fage)" weld current, and heat input
. . watt-secs).
qua“ty I_S up to par. . 2. Design of the weld joint, joint fit-up
A typical tungsten electrode grinder. Consistency and repeatability are key R et N = g 2 ey e
welding applications. The shape an@EEcile]s
in place and an orbital weldhead rotates ajuality of the tungsten electrode tip is 2’- Tg"’;”g def’%’-‘mzfe)f’alsa:dge,ometfi?’-
5 ules o um or choosing e
electrode around the part to make thenally being recognized as a vital proces SSSHSSI BT m S reEEe
required weld. Orbital welding systems ar@ariable. Once a weld procedure has be @ ey we A e 1l Ko e
used for welding tubing in industries suclestablished, it is important that consiste 5. The six main benefits of arc pulsing.
as aerospace, boiler tubing, food and dairglectrode material, tip geometry, angEll _fOHChO‘;SQ the PUI’SE’;“:?” rates
. . e empiricaily or rrom pre-caiculation.
nuclear, pharmaceutical, and semlcorsurfa_ce condition be used. _ 5 Te ateeh on ek Sneen T
ductor. Using electrodes pre-ground to requir ey e e v By i =)o Bcle e W (o))
Tungsten Welding Electrode Tip$he ments or a dedicated commercial electrogSNEER/aeloR ez
Tungsten electrode, the source of thgrinder to provide electrode tip quality andReg A’Ct ’engfh " Cﬁhwtfg choose ’5’79
. . . . TP correct arc lengitn. at nappens wnen
welding arc, is the element mosftonsistency offers the following benefits: the arc fength is too long or too short?
commonly ignored by manufacturings Improved arc starting, increased ar @RV AR el SR s
organizations. Whether in manual or autostabblity, and more consistent weld pendSEIEe bR pEE LR Re eyl A R ]
matic welding, this is the area where manuration. Wbe/ld Zh?ﬁ;e,- Electrode mtafe”a’s avail-
. . . . . anle. Grinding requirements.
factu_rmg orgamzat_lons can improve 'Fhe A Ionger_electrode life. _ B 5 Shicld gases — how to choose the
consistency of their welding output withe A reduction of tungsten shedding mini shield gas and gas purity grade. Gas
minor effort. mizing the possibility of Tungsten inclu- SN RE il N D VIEX R Tge el BN AL 11y1)
The safety issues of Tungsten electrodgions in the weld. afg‘;f"’/”ydmgeg- Th,i, Effec;‘_t"f f(’;ydfolge”
material are also being looked at more A dedicated electrode grinder helps ?:quirils;%;n S GERI (e b
closely now. Many users of the Tig orensure that the welding electrodes will ng
plasma welding process do not realize théiecome contaminated by residue or mat
the welding electrodes they use contairial left on a standard shop grinder wheel.
Thorium, a radioactive element added te Tungsten electrode grinding equipment
the Tungsten material to improve arcequires less skill to ensure that the tung-
starting and welding characteristics. Whilesten electrode is ground correctly and with

the radioactivity is of a low level it brings more consistency.

This reprint is adapted from a feature article published in the March 1999 issue of Flow SR,

Control magazine. u
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Pro-Fusion specializes in welding products such as Pre-Ground Welding Electrodes, '{l M'
Tungsten Electrode Grinders, Tungsten Materials of All Types, Job Shop Welding ot cry over it
Services, Machine Shop Services, & introducing a new line of plasma welding torches. ”aw"a P 'aﬂ'
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For more information contact:  Pro-Fusion = e
1090 Lawrence Dr. #104
Newbury Park, CA 91320
Tel: (805)376-8021 Fax: (805)376-0619
Email: sales@pro-fusiononline.com
Web Site: www.pro-fusiononline.com \



