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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
Series. 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

e 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. 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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Generating Power

Engine-driven welding power sources convert mechanical en-
ergy, obtained from a gasoline or diesel engine, into electrical
power suitable for arc welding and/or auxiliary electrical power.

Three things are needed to make electricity:

* Magnetic lines of force (magnetic field)
 Electrical conductor, typically copper wire
* Motion between the magnetic field and the conductor

Whenever a wire moves through the lines of force created by
a magnetic field, a voltage is induced in the wire. Physically, it
makes no difference whether the magnetic field moves or the
conductor moves.

When the magnetic field moves, the design is called an Alterna-
tor. When the conductor moves, the design is called a Generator.

Both designs have a rotating member, called a rotor (Figure 1)
and a set of stationary windings, called a stator. (Figure 2)

It should be pointed out that the general population typically re-
fers to all engine-driven welding machines that produce powe
as “generators”. I'm sure you’ve heard the phrase “backup gen-
erator”. They are not referring to the internal design.

Stator Coil
Windings

Rotor Windings
(Magnetic Field)

Figure 2 - End View of a Rotor and Stator

Let’s talk about the alternator first since this is the design used
in Miller Engine Drives. In this design the magnetic field (rotor)
moves. The rotor consists of a through shaft, two end-bearings
to support the rotor and shaft load, a laminated iron core, the
windings needed to develop a magnetic field, and a brush/slip
ring arrangement to send current to the windings. The current
in the rotor is small, no more than 15 amps and often less. The
rotor is located within the stator and turns with the engine. So
the power for welding is now induced onto the “conductor” or
stator windings as the rotor spins welding power gener-
ated is AC, so some windings ca sed for welding and other
windings can be used for auxili ower (120/240 volts). Since
i es of this design

a fixed speed for
change the engine

net (send more current to
e most popular method of

ase the number of turns of wire in the stator (Figure 5).
method is not used very often, but the the Bobcat™

ition to the other simply selects a different number of
of wire in the stator

the generator design (Figure 6), it's the stator that holds the
agnetic field. Again, just a small amount of current is needed
here to maintain the necessary magnetic field required for power
generation. In this design it’s the “conductor” that moves, so the
rotor has the heavy conductor windings needed to handle the
welding current. It also uses a special brush/slip ring arrange-
ment for mechanically changing the alternating current (AC) to
direct current (DC) and sending this DC to the output studs for
welding. Since it is difficult to change the DC back to AC, most
engine drives with this design have DG output only. Additionally,
a larger engine is needed for the heavy rotor and larger brushes
are needed to handle the high welding current.

Today, most engineers prefer to use the alternator (Figure 7)
when designing a new engine-driven welding machine because
it requires less engine horsepower to turn the rotor, making it
more energy efficient.
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Engine Choices

Engine-driven welding power supplies are used for field erection

Figure 5 — Increasing the Number of Wires (or Turns) That

Pass Through t Field Increases the Voltage and fabrication work when no utility power is available. For this
use, a wide variety of internal combustion engines are available.

VOLTAGE AT 2 POLE Both liquid-cooled and air-cooled engines are used. Gasoline is
BRUSHES GENERATOR the most popular fuel because of price and availability. Diesel fuel

/\ is popular because its high flash point means it less flammable
Q\/\' N g S (than gasoline) and less hazardous. Also, some regulations will
VOLTAGE ™ o\ “) . permit only diesel fuel for engines used in specific applications.
INDUGED ‘7‘ A good example is the use of diesel engines for welding power
—> TIME D HERE COMMUTATOR sources on offshore drilling rigs and in marine applications or

Q] ‘ service trucks where sharing the on-board fuel tank is desired.

The magnetic field is contained in the stator assembly of a generator. Propane and natural gas are used in some applications because
It is in the armature coils that welding power is generated. The it is cleaner burning than gasoline. However, they require a spe-

commutator-brush rectifies AC to DC welding power.
Figure 6 — Generator Design

cial carburetor system. An example of the need for these cleaner
burning fuels is “in plant” maintenance welding.






