Preface

Shielded Metal Arc Welding presents the fundamentals of this skilled trade in an easy-to-
understand manner. The skills-focused and clearly illustrated text covers the study of basic
welding concepts, such as welding safety and basic weld joints, as well as more challenging
welding techniques, including welding sheet metal, aluminum, and pipe. In addition to pro-
viding instruction for SMAW in all welding positions on ferrous and nonferrous metals, this
text also covers surfacing and padding, strategies for controlling distortion, weld inspection
and quality control, and tips for building a successful welding career.

SMAW requires setting the correct welding parameters, remaining comfortable while
welding, watching the weld pool, and devoting a great deal of practice to produce satisfactory
welds and weldments. To become a good welder, you will have to spend many hours running
beads and making the joints presented in this text. Read the text carefully, study.and complete
the questions, and perform the practice procedures and activities under.the supervision of
an instructor or trainer, as required. This will aid you in developing skills and techniques
that will enable you to enter the welding industry and to prepare yourself for many exciting
career opportunities.

Each practice piece should be evaluated, and every effort should be made to correct any
problem that is encountered. Where possible, test each weld for integrity, check the penetration,
and evaluate the appearance. Your instructor will help you do this. To conserve material, it is
recommended that both sides of the practice piece be used whenever practical. Identify your
work by stamping or using soapstone to write your name or initials on each practice piece. At
the end of each chapter, review questions will help you determine how well you understand
the skills and information presented in the chapter. Additional up-to-date welding know-how
can be acquired by completing the Hands-On Activities. Be sure to practice safety at all times.
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New to This Edition

Vi

The 11th edition of Shielded Metal Arc Welding has been thoroughly revised by the author
and carefully vetted by experts in the field of welding to make sure the material is techni-
cally accurate, up to date, and presented in the most logical and effective manner. Content
has been updated throughout the text to feature the latest technology; techniques, tools, and
equipment. Significant updates include the following:

Content has been updated to align with the latest applicable AWS SENSE Level I—
Entry Welder standards.

The chapter sequence has been revised, and chapters were combined where relevant.
Content includes expanded coverage of workplace skills, math and measurement,
machine maintenance and repair, pipe welding, hardness testing, and nondestructive
and destructive testing methods.

A new chapter, Chapter 8, Thermal Cutting, replaces Cutting with the Arc and expands
on oxyfuel gas cutting (OFC) and plasma arc cutting (PAC). The chapter includes new
step-by-step practice procedures.

The exciting new interior design makes it easy to navigate and engage with content.
Safety has been further emphasized with prominent and more frequent Warning and
Caution boxes.

Tech Tips have been added for helpful guidance in the shop.

Full-color artwork has been incorporated throughout the text. Artwork has been
updated to show the latest tools, equipment, and techniques. Illustrations have been
updated or enhanced for clarity and an improved learning experience.

Content has been updated to align learning outcomes with sections and end-of-
chapter review and assessment.

End-of-chapter questions have been enhanced to include Know and Understand,
Apply and Analyze, and Hands-On Activities.
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Features of the Textbook

The instructional design of this textbook includes student-focused learning tools to help you succeed. This visual guide

highlights these features.

Chapter Opening Materials

Each chapter opener contains a list of learning outcomes,
a list of key terms, and an introduction.

Learning Outcomes clearly identify the knowledge
and skills to be gained when the chapter is completed.
These outcomes are labeled and correlated to related
assessment elements to facilitate reporting and
remediation.

Key Terms list the key words to be learned in the chapter.

Introductions provide an overview and preview of the
chapter content.

Additional Features

Additional features are used throughout the body of each
chapter to further learning and knowledge.

Warnings alert you to potentially dangerous materials
and practices.

Cautions alert you to practices that could potentially
damage equipment or instruments.

Tech Tips provide advice and guidance that is especially
applicable for on-the-job situations.

Procedures provide clear, step-by-step instructions for
hands-on learning.
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Aftarstudying this chapter, you will be able to

52 Identfy the pieces of cauipm:
The types of

i haw they affect the

welding circuit

KEY TERMS

e cquipment used for SMAW includes the welding ma
de hold tools for handl

chine (power source), cables (leads),
g hot metals, and

g machines a
ing (if the wel
of the welding machine.

nding on the welding
from power company

T e—
Figure 10-1. Weld charzc rics. // ‘
/
=
Wi ice

Crapter10. Prepsring to Weld

101 Setting Up Equipment

The firststep in prepariong o weld s
themachi

cauTIoN

to carefully check over
dtightSi

determine the proper current setting. Raise or lower the cur

weld should not burn through, but it should have
peneiration, Figure 10-

Always put on your personal protective equipment
(PPE] before welding. Replace any items that

ars ot up to standards. Remove all flammable
matarials and solvants from the weld d
put shields in placa if others will bo werking o the

When attaching the elactrode, keep the holder and
4 8 of the work area When the holder is
& by theamount of o i Do notlay tne
holder on the bench or table while the machine is on.

immediate area.

Shilded Motal Are Welding

10.2 Positioning the M|

¢ arc and moving

two hands whenever possible, Figure 10-
ity and comfort.

Figura 12-1, Starting to buld up & practizs wald pad
described inthis chapter

Figure 12-2. T

As described in the introduction, padding is very impor
tant from a skill dev ndpoint. Welding
astments in f
d and third pa:
nd speed up

TECH TIP

Hardfacing s a type of padding used to make
material more wear resistant. Hardfacing Is coversd
in Chapter 21, Hardfacing.

8

122 Al the First Layer
Padding ingthe nitial layer of beads. Follow
the proc cpare the meta Iy the frst

layer of padding,

WARNING

Always wear safety gogales or safety glasses while In
the welding shop. When preparing to weld, be sure to
puton the proper PPE.

Procedure 12-1: Applying
the First Layer of Padding

Base metal Study the plans in Figure 122
and cut or shear a mild steel plate

Electrode:

Procedure

1. Make the usual preparations to weld and put on
proper PPE

2. Strike an arc and run the first bead close to and
parallel with the long edge of the work

3. Cloan the slag from tho weld and run another bead
slightly overlapping the first, Figure 12-3 Angle
the electrode slightly toward the previous bead.

4. Continue the procedure unt the work surface.

Figure 12-. Baads should signtly averlap.



Illustrations

Illustrations have been designed to clearly and simply
communicate the specific topic. Photographic images
have been updated to show the latest equipment.

Shislded Matal Arc Welding
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“This will allow you to insert or emove the lead. To secure A workpiece connector, or ground clamp, Figure 6:9,
the lead tothe machine once the quick connect s inserted,  Provides the means for making a mechanically and
turnthe lead-sde of the connection about one-halfturn. ~ lectrically sound connection with the work or weding table

P A spring-p
ground clamp is considered the most convenient type for
cauTIoN general welding work.
Before removing any cable from a welaing machine,

maks suretne weling machine s fumecioff to 6.3 Types of Current

prevent electrical shock

“As stated carlin, welding machines provide power through
AC.DC, or both AC and DC. The typeof current used affcts
Electrode Holder the welding process and outcome. Welders should use a
welding machine with the required current for the welding

The elecroe holder, Figure 68, mus grip the lctrode
& e tion, material thickness, and welding position.

firmly vid

also make it quick g change electrodes.
The electrode holder should have a comfortable handle ~ Welding with Direct Current

with adequate heat insulation. For added protection, the outer

portion of th

case the holder is accidentally touched to the work.

End-of-Chapter Content

End-of-chapter material provides an opportunity for
review and application of concepts.

Some welding machines provide power through DC. The
current
terms of polarily: Polarity refers o the magetic field and is
cither positive (+) or negative (). Electrodes are designed to
take advantage of the polarity

When the positive (+) lead from the power source is
connected to the electrade and the negaive () lead is
connected to the workpicce, the circuit is considered to be
direct current electrode positive (DCEP), Figure 6-10. This
s also known as a direct current reverse polarity (DGRP)
circuit. With this setup, the arc is forceful and digs into
the base metal for deep penctration. It s used for most
service welding

When the negative (-) lead from the power source is
connected to the elecirode and the positive (1) lead is
connected to the workpicce, the circuit is considered to be
direct current electrode negative (DCEN), Figure 6-11. This
i also known as a direct current straight polarity (DCSP)
circuit. The ar from this circuit is not as forceful and is

A concise Summary provides an additional review tool
and reinforces key learning outcomes. This helps you
focus on important concepts presented in the text.

Figure 67, Quick connects are often used whan leads are
freauently removed from the welding machine

Know and Understand questions enable you
to demonstrate knowledge, identification, and
comprehension of chapter material.

Apply and Analyze questions extend learning and
develop.your abilities to use learned material in
new situations and to breakidown material into its
component parts.

Chapters  Arc Welding Equipment

Hot Metal Handling Tools

Conventional slip-joint pliers and tongs are recommended
for handling work that has just been welded. Welpers are
a0 used to pick up and move ot metal, lgure 614
Welper is a contraction for welder’s helper and refers to a
handy ki purpose ol that can beusd o griphot bjects
remave spatter and slag, and clean the torch nozzle.

Figure 6-8. Electrode holder

3

Hands-On Activities extend your learning and help you
apply knowledge.

Figure 613, Wire brush and chipping hammer.

Figure 6-14. Welpers have muliple usss in the weld

CHAPTER G REVIEW AND ASSESSMENT
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D, Current settng too high.
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D. Warping
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