Growth of the Air Carbon Arc Gouging Process.

The air carbon arc gouging process has been a versatile tool for metal removal in the welding and foundry industry worldwide ever since its introduction in 1940. From its early use for back gouging and defect

removal of welds, the process was developed to remove large volumes of metal in foundries and for precision metal removal with automated equipment.

Electrodes and equipment have continuously been improved to meet the requirements of the times. Today’s electrodes and torches have been advantage of new technologies to provide greater efficiency, quality, safety, comfort and control of the process to meet the challenges of the modern day manufacturing environment.

DEVELOPMENT OF AUTOMATIC GOUGING. The capability of joining electrodes and to end made the concept of automatic gouging more practical gouge length was no longer limited to less than one electrode. A new system was developed based on controlled electrode feed to maintain a constant arc voltage. The result was a system that could tolerate irregular surface and control depths of gouges.

Historical Review

Early in his career Myron Stepath, a young welding engineer during World War II and founder of the Arcair Company, was faced with the problem of removing hundreds of feet of cracked 19-9 stainless steel

weld metal in the flat position. Chipping and grinding would have been an especially slow process on the austenitic deposit. The carbon arc was also used at the time to remove defective welds and rivet heads, but only in the overhead and vertical positions. The carbon arc melted the metal and gravity moved the molten metal out of the area.

It was reasoned that an air blast could provide the force in the flat position since gravity would not. Because of this, a DCSF welding carbon arc was tried in an attempt to create the heat for melting the

cracked metal. An air blast was provided by a second operator with an air gun directed at the arc. This attempt was not very successful. The arc was not stable like a carbon welding arc. A decision was made to try reverse polarity. The result was the birth of the air carbon arc process.

The basic principle of the process remains the same today, but the equipment and applications have been improved and expanded.

FIRST TORCH. In 1948, after several experimental models, the first air carbon arc torch was made available to the welding industry. No longer were two operators required to use the process. The air came

through the torch and out beneath the electrode at the correct position. This new tool was found to save time on back gouging of welds and removal of cracks and other weld defects on carbon, alloy and stainless steels.

Previously, this type of work had been done by grinding or chipping. As the use of the process spread, torches were designed for more efficient and cleaner metal removal and for operator comfort. There is the

progress of hand torches from the first available to a presently used design. Conductivity of electrodes was improved by the addition of copper coating allowing higher operating current and cooler operation. It

illustrates the types of pointed electrodes that have evolved.

USE IN FOUNDRIES. A few years later, the process was introduced to the foundry industry for the cleaning of castings. Steel and stainless foundries discovered that the process was very fast for removing pads (remains of gates and risers), flashing, and defects. But the foundries wanted even faster metal removal. For this reason, larger electrodes that could carry more current were introduced. The higher currents provided more heat input and thus more metal melted and was removed in any given period of time.

In the late 1950’s, the need for an automated gouging torch was identified. Initial designs incorporated constant electrode feed, which was effective but difficult to control on irregular surfaces. This 
development, however, introduced the advantages of U-groove preparation (primarily reduced weld metal requirements) and more controlled gouging than was possible manually.

Foundry operators were using the process continuously, consuming large quantities of carbon electrodes and leaving 4 in. (7.6 to 10.2 cm) of stub from each one. To eliminate this waste, methods of joining the

electrode end to end were devised; joining resulted in decreased waste and lower electrode change time.

