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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 Topic1.
e Topic 2.
¢ Topic 3.
¢ Topic 4.
e Topic 5.
¢ Topic 6.
e Topic7.

Introduction To Welding
Welding Safety

Basic Electricity For Welding
Welding Power Source Design
Engine Driven Power Sources
Shielded Metal Arc Welding
Gas Tungsten Arc Welding

e Topic 8. Gas Metal Arc Welding
e Topic 9. Flux Cored Arc Welding
¢ Topic 10. Metal Cutting

e Topic 12. Submerged Arc Wel

Filler Metals

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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Definition And General Description

Shielded Metal Arc Welding (SMAW) is defined by the American
Welding Society (AWS) as an arc welding process with an arc
between a covered electrode and the weld pool. The process Work Cable
uses a disposable electrode with a flux coating. As the weld is

made the flux burns off to provide shielding for the weld while Work C'aQ
the electrode provides the filler metal.

Welding Power Source

Shielded Metal Arc Welding, also called Stick Welding, is one of
the most widely used processes, particularly for short welds in
production, maintenance and repair work, and for field construc-
tion. The process has many advantages:

» The equipment is relatively simple, inexpensive, and As illustrated in Figure 2,
portable.

e The filler metal, and the means of protecting it and the
weld metal from harmful oxidation during welding, are
provided by the covered electrode.

» Auxiliary gas shielding or granular flux is not required.

» The process is less sensitive to wind and draft than gas L [ amination. The electrode
shielded arc welding C t help to stabilize the weld-
Processes. provide a protective slag coat-

e |t can be used in areas of
limited access.

* The process is suitable
for most of the commonly
used metals and alloys.

Metal and Slag Droplets

Principles of Operation Weld Pool

Shielded Metal Arc Welding occurs when a con : 00!t ", Penetration Depth

tric arc between an electrode a
power supply that generates a
low voltage welding arc. Figure 1

needed for the welding process: Figure 2 - SMAW Arc

SMAW Equipment

Power Source

There are two types of welding power sources used for the
electric arc welding processes: constant current and constant
voltage. The Shielded Metal Arc Welding process requires a
constant current welding power source. This type of welding
power source requires the operator to set welding amperage.
The source may be any of the types: transformer, transformer
-rectifier, inverter, or engine-driven.

Covered welding electrode




With the many types of power
sources available, some crite-
ria are necessary in selecting
the right one for the job. One
consideration is current type -
AC or DC. The light duty power
sources found in many small
repair shops, on the farm, and
around the home, are usually AC
machines. They are inexpensive
to purchase, very simple to oper-
ate, and can usually be operated
from residential type electrical
service. They provide the nec-
essary power for use with electrodes designed for alternating
current.

Figure 3 - An Inverter
Welding Power Source

AC power sources are generally
used to eliminate arc blow. Arc
blow occurs with direct current
because of magnetic fields set
up by a steady current flow in
one direction. Arc blow is most
severe when welding in tight fil-
let corners or box sections. The
arc will wander from its intended
path and molten metal droplets
are expelled as spatter. Arc blow
can cause welding defects in the
form of undercut and unfilled
weld craters, plus excessive
spatter. Arc blow is most severe
when using large electrodes at
high amperages.

Direct current machines are
for an electrode that operates f
ly preferred for out-of-position

he low alloy electrodes
Direct current welding

the arc ch
frequently

ed with direct current.

power sources. Tra ctifier-type welding power sourc-

es can provide both AC and DC power. The operator can eas-
ily select alternating current or direct current from this type of
power source.

The duty cycle of the welding
power source is another consid-
eration. Analyzing the amperage
needs and selecting a power
source which will provide the
required output within the duty
cycle rating is important. A weld-
ing power source can be over-
loaded for a short period of time,
but continuous overloading will
cause damage to the unit.

Figure 5 - An AC/DC
Transformer-Rectifier
-Driven Welding
Power Source

Physical size can be ano
sue when selecting
power source. Inverter
sources offer exceptional
and are considerably smaller
sources. |

onsidered when selecting
ower is normally available

ave three-phase power available since it is required
any electric motors and other electrical equipment.

Engine-driven power sources are used on construction sites,
mines, cross country pipelines and in remote areas where mo-
bility is a factor and welding utility power is not readily available.
Air and liquid-cooled engines are available in gasoline or diesel
versions for this type of power source.

Regardless of the type of input voltage, whether they are AC or
DC, static equipment or engine-driven, a welding power source
has one function: to provide electrical energy at the arc. Amper-
age demands for welding may vary from a few amperes to over
1000 amperes. Welding power sources are available in many
sizes and types to fill the needs of the application.






