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A WARNING

This document contains general information about the topics discussed herein. This document is not an application manual and does not contain a
complete statement of all factors pertaining to those topics.

The installation, operation, and maintenance of arc welding equipment and the employment of procedures described in this document should be con-
ducted only by qualified persons in accordance with applicable codes, safe practices, and manufacturer’s instructions.

Always be certain that work areas are clean and safe and that proper ventilation is used. Misuse of equipment and failure to observe applicable codes and
safe practices can result in serious personal injury and property damage.




Welding Process and Filler Metals
Training Series:

Welcome to the Welding Process and Filler Metals Training
Serigs. This training series was developed for the purpose of
providing a basic set of educational materials that can be used
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Figure 72 -
10X Magnification of a Perpendicular Hand Grind (Top)
Hand Finish on a Typical Grinding Wheel (Middle)
Finish on a Triad™ Tungsten Grinder (Bottom)

The electrode that has been contaminated by contact with the
weld pool or filler metal will have a deposit of the metal on the
electrode. If this deposit is small, maintaining an arc on a scrap
piece of material for a period of time may vaporize the deposit
off the electrode. If the contamination cannot be removed in this
manner, the preferred method is to re-prepare the electrode to

Figure 73 -
20X Magnification of a Factory Finish (Top)
Hand Finish on a Typical Grinding Wheel (Middle)
Finish on a Triad™ Tungsten Grinder (Bottom)

remove the contamination. Breaking the contaminated tungsten
off is not recommended as it may cause the tungsten to split
lengthwise or bend the electrode. This may result in excessive
electrode heating and a poorly shaped arc. Proper tungsten
shaping and removal of contamination is a key to maintaining
consistent welds. A properly prepared tungsten will reduce or




ungsten Arc Welding

DC Tungsten Preparation

A sharpened tungsten is preferred for direct current GTAW since
70% of the weld energy is directed to the positive half of the
GTAW arc, and only 30% of the arc heat is directed to the tung-
sten.

A common practice in pointing electrodes is to grind the taper
for a distance of about 2 electrode diameters in length to a sharp
needle point for use on DG welding. Using 2 electrode diameters
as a guideline yields approximately®a 30° included angle. Using
Figure 74 — Weldcraft® Triad™ Tungsten Grinder this rule for an 1/8 in. electro ground surface would use

1/4in. of the length of the en electrode. There are many

eliminate arc wandering, splitting, spitting, and weld quality in-  theories and even more per included angle
consistencies. Figure 74 shows a specially designed grinder for ~ of the point. The actua ication | most important con-
tungsten preparation. sideration when determin i point. The
a tungsten
reproduce the

When too large of a diameter tungsten is selected for low amper-
age DC welding, poor arc starts and arc wandering will just never
seem to go away. This is because tungsten is a poor conductor
of electricity. Attempting to carry a 15 amp arc on a 3/32 in. ing arc emits from the'tungsten at a 90° angle
diameter electrode can cause the arc to wander and creates diffi- mmon belief, a small in-
culty in arc starting. Even the correct preparation of an electrode UE ' oes not produce a narrower
too large for the current level required can be the cause welc ore flared out causing a wider
ing arc issues. Figure 75 shows the preferred shapes to prep

tungsten for GTAW. 5
oticeable until a 60° or higher included angle is used. By

a 30° included angle with a small truncated end (blunted

DC Tungsten Preparation ou can help to constrict the arc in DC welding to pro-

e 76 shows examples of various arcs and weld pro-
oduced by changing the included angle on the electrode.

Included Angle Effect on Weld Bead

Conventional AC ~90°

@ @ o
eparation ) () )

o <} 151030 Figure 76 — The Effects on Weld Bead Width and Penetration
Depth With Varying Included Angles.

Adv

1-1/2 to 4 Times Electrode Diameter

Prep like DC and blunt the tip back just enough to allow a ball to
form that is equal to or only slightly larger than the diameter of the
tungsten at the meltback point where the ball stops forming.
This will require some trial and error and is dependent on amperage
and how the advanced AC power supply is set up.

Meltback Point The ball should be equal

G [ T to or only slightly larger
than the electrode diame-

ter at the meltback point.

Figure 75 — Tungsten Preparation Techniques






