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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
individually or in a classroom setting.

The topics covered in the series are:

Welding Processes

e Topic 1. Introduction To Welding

e Topic 2. Welding Safety

¢ Topic 3. Basic Electricity For Welding
¢ Topic 4. Welding Power Source Design
e Topic 5. Engine Driven Power Sources
e Topic 6. Shielded Metal Arc Welding

e Topic 7. Gas Tungsten Arc Welding

e Topic 8. Gas Metal Arc Welding

e Topic 9. Flux Cored Arc Welding

e Topic 10. Plasma Arc Cutting And Gougin

e Topic 12. Submerged Arc Wel

Filler Metals

e Topic A. Introduction

Please note, this serie not developed to teach the skill of

welding or cutting, but rather to provide a foundation of general
knowledge about the various processes and related topics.
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Figure 18 - Erratic Gas Flow On A Collet Body (Left)
Smooth Directed Gas Flow Of A Gas Lens (Right)

In GTAW, adequate gas coverage is very important to ensure
that the weld pool is adequately protected from atmospheric
contamination. Too often, a nozzle that is too small is chosen to
produce a “small” weld. The smaller the diameter of the nozzle,
the smaller the gas envelope is to adequately shield the weld
pool. The discoloration often referred to as “blueing” or “straw

color” on stainless steel, for example, is simply an indication of

what the surface temperature was when the shielding gas wa
removed and the base metal became oxidized as it was exposed
to the atmosphere (Figure 19). Using a gas lens, for exan
helps to ensure adequate coverage of the material and w
to minimize any oxidization on the surface (Figure 18).

All connections and hoses can be checked Wlth a soapy
solution to locate gas shielding leaks. Remg

tions and hoses downstream from the ga
checked with the gas flowing — use the purge
wire feeder.

Figure 19 - Coloring Of A Stainless Steel Weld, Note The
Coloring Indicates The Temperature Of The Surface When
The Inert Shielding Was Removed And Is Essentially A Layer
Of Oxidation (This Is An Acceptable Level Of Oxidation)
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the safety labels on the product, and all ap-
plicable safety standards, especially ANSI
Z49.1, Safety in Welding, Cutting, and Allied
Processes.

ngs on inlet connection
gure 15 on page 10).

Q Check to be sure the gas line on a GTAW torch is not being
kinked. (The wheels of a chair tend to cut off the gas flow
or someone is standing on the hose.)

Q Ensure there is an adequate gas supply.

Q Check for proper flow rate adjustment for the process be-
ing performed.

O Use a leak-check solution to determine if there are leaks at
any connections.

Q Inspect all hoses for any leaks (which can be as small as a
pinhole).

O Verify diffuser gas ports or gas lenses are clear of spatter.
Q Ensure the nozzle is clean and spatter-free.

O Use a nozzle that is sized to ensure that the weld pool is
properly shielded from atmospheric contamination.




Troubleshooting SMAW Systems

Figure 22 shows the typical maintenance schedule for a Shield-
ed Metal Arc Welding System. SMAW systems do not require
as many intricate components to perform the process making
maintenance fairly simple. Cable conditions and connections are
the biggest source of problems in any SMAW system.

The majority of SMAW problems can be avoided if the initial
setup of the welding system is correct. We are assuming that
a qualified electrician has properly installed the primary power
and correctly set any jumper links present in the welding power
source. Differences can be expected when SMAW welding with
different welding power sources that may be capable of per-
forming multiple welding processes.

When troubleshooting any welding system, always check the pri-
mary power first. If the welding power source is not getting the
proper input power, or if the jumper links (if applicable) are not
configured to match the supplied primary power, the problem
may be a faulty primary fuse or circuit breaker. Have a qualified
electrician check this out. A faulty welding power source could
have caused the primary fuse to open or the circuit breaker to
trip.

SMAW System Routine Maintenance
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Figure 22 — Typical SMAW Welding System Routine Maintenance Schedule






