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Reading
Vocabulary/Abbreviations
welder

PREVIEW DORSEY

I. Instructions: Label these typical weld joints.

1.

2.

3.

4.

5.

I9



II. Instructions: Fill in the blanks.

1, is defined as a growing together or growth
into one body of the material being welded.

2. A weld made to hold parts of a weldment in proper alignment
until the final welds are made is called a

3. The is the formation on metal following welding.

4. The material that is welded is called the

5. A is the junction of members or the edges of members
which are to be joined or have been joined.

6. To is to join pieces of metal.

III. Instructions: Give the standard welding letter symbols for
the following. (The first one is, done for you.)

1. AWS : American Welding Society

2. : gas tungsten arc welding
(TIG Welding)

3. arc welding

4. carbon arc welding

5. : gas metal arc welding
(CO or MIG welding)

6. : shielded metal arc welding
(stick welding)

7. : submerged arc welding
(squirt welding)

8. : welding procedure specification

9. resistance spot welding

WLDOWEPRVA



Reading
Vocabulary/Abbreviations
Welder

PREVIEW - DORSEY

Answer Key

Section I

1. butt joint

2. cc ner joint

3. lap joint

4. edge joint

5. tee joint

Section II

1. coalescence

2. tack weld

3. bead

4. base metal

5. joint

6. weld

Section III

1. AWS

2. GTAW

3. AW

4. CAW

5. GMAW

6. SMAW

7. SAW

8. WPS

9. RSW

WLDOWEPRVA
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BASIC DEFINITIONS

To understand welding it is necessary to be familiar with some

of the basic terms used by the industry. The American Welding

Society (AWS) provides the majority of definitions.
According to the AWS, welding is a process that joins pieces of

metal together. The growing together or growth into one body of the

materials being welded is a coalescence.
A weldment is an assembly whose component parts are joined by

welding. A. weldment can be made of many or few metal parts. To

produce a usable structure or weldment there must be weld joints

between the different pieces that make the weldment. A joint is the

junction of members or the edges of members which are to be joined or

have been joined. The AWS has a set of standardized welding symbols

which are used to describe the desired weld of a weldment accurately

and completely.
It is important to know the difference between the "joint" and the

"weld." There are many different types of welds and they, are best

described by their shape when shown in cross section. The most popular

weld is the fillet weld. The second most popular is the groove weld

and there are seven basic types of groove welds. There are other types

of welds. Joints are combined with welds to make ,weld joints. (See

charts 1, 2, 3, and 4).
There are many different welding processes. They are subdivided

into seven groups. Arc welding (AW) is the most popular and widely

used welding process. Arc welding is a process that produces a growing

together of materials by heating them with a flow of current across a

gap between two electrical terminals. Carbon arc weldihg (CAW) is the
oldest of all the arc welding processes and is considered to be the

beginning of arc welding.
Currently popular shielded metal arc welding (SMAW) process is

defined as an arc welding process with an arc between a covered
electrode and the weld pool. It was the submerged arc welding (SAW)

pry : less that made automatic welding popular.
The need to weld metals such as aluminum called for gas

tungsten arc welding (GTAW). Another welding process related to
GTAW is known as gas metal arc welding (GMAW). It was developed in

the late 1940's for welding aluminum
Another way of dividing welding processes relates to whether

filler metal is or is not used. Filler metal is the metal or alloy
added in making a welded joint. Selection of filler metals is
important; normally, their properties should-match the properties of

the metal being welded. The metal, called the base metal, is defined

as the material that is welded.
A type of fusion weld that does not use filler metal is autogenous

welding. Metal particles expelled during fusion welding which do not

form part of the weld are called spatter. The weld bead is a weld
formation on metal resulting from a pass and becomes part of the weld.

It is often necessary to hold parts of a weldment in proper
alignment until the final welds are made. This is done by a process

called tack welding.
As welding becomes an accepted engineering technology it requires

that the elements involved be identified in a standardized way. This

is accomplished by writing a procedure which is simply a manner of
doing or the detailed elements of a process or method used to produce a
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specific result. When welding codes or high-quality work is involved,

this can become a welding procedure specification (WPS).
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TYPES OF WELDED JOINTS

There are five basic types of welded joints specified on

drawings. Each type of joint is identified by the position of

the parts to be joined together. Parts which are welded by using

butt, corner, tee lap, or edge-type joints are :Ilustrated below.

CORNER WELD

Fire basic joint designs.

8-WUTT JOINT

E-EDGE JOINT

C-CORNER JOINT

L- LAP JOINT

T.TEE JOINT

LAP WELD EDGE WELD

The joint is "the junction
of members or the edges of
members which are to be joined
or have been joined." There are
five basic types of joints for
bringing two members together
for welding. There joint types
or designs are:

B, Butt joint: parts in
approximately the same plane
C, Corner joint: Parts at
approximately right angles and
at the edge of both parts
E, Edge joint: an edge of two
or more parallel parts
L, Lap joint: between over-
lapping parts
T, T joint: parts at approx-

imately right angles, not at the
edge of one part



(A) Butt joint

(8) Corner joint

(C) T-joint

(D) Lap joint

(E) Edge joint

Applicable welds
Bevel-groove
Flare-bevel-groove
Flare-V-groove
J-groove

Square-groove

U- groove

V-groove
Edge-flange
Braze

Applicable welds
Fillet
Bevel-groove
Flare-bevel-groove
Flare-V-groove
j-groove
Square-groove
U-groove
V-groove

Corner-flange
Edge-flange
Plug

Slot
Spot
Seam
Projection
Braze

Applicable welds
Fillet
Bevel-groove
Flare-bevel-groove
J-groove
Square-groove
Plug

Slot
Spot
Seam
Projection
Braze

Applicable welds
Fillet
Bevel-groove
Flare-bevel-groove
J-groove
Plug

Slot
Spot
Seam
Projection
Braze

Applicable welds

Bevel-groove
Flare-bevel-groove
Flare-V-groove
J-groove
Square-groove
U-groove

JOINTS AND APPLICABLE WELDS
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V-groove
Edge
Corner-flange
Edge-flange
Seam



Types of Weld Joints

Edge Joint Corner Joint

Lap Joint

Butt Joint T-Joint



BUTT
JOINT

SQUARE SQUARE !OPEN)

i 2
SQUARE SINGLE V

(WELDED BOTH SIDES)

DOUBLE V SINGLE BEVEL

ir 1
t 0

OC "IBLE BEVEL SINGLE J

CORNER
JOINT

SINGLE V SINGLE

I

V AND SINGLE
FILLET

FILLET

EDGE
JOINT

.c.:.

VIA=
SQUARE SINGLE V

LAP
JOINT

1---°-.7-1 1-6 C.,-
SINGLE FILLET DOUBLE FILLET

TEE
JOINT

41111111111141

DOUBLE FILLET SINGLE BEVEL

11.antillime
DOUBLE BEVEL DOUBLE J

Some typical weld joints.



Reading
Vocabulary
Welder

JOB SIMULATION - DORSEY

Instructions: Please answer the following questions. Refer to
the Rear Frame Assembly for "87" Vans (Stainless Steel)
Blueprint.

1. What type of weld is used for each end of the header?

2. Is there a weld on both sides of the headers?

3. What is the length of the header welds?

4. How many gussets are requested?

5. Are there any spot welds indicated?

WLDOWEJSVA
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Reading
Vocabulary
Welder

JOB SIMULATION - DORSEY

Answer Key

1. Fillet weld

2. No

3. 1/2"

4. 2

5. No

WLDOWEJSVA



Reading
Vocabulary
Welder

REVIEW - DORSEY

I. A. Label the typical weld joints Numbers 1, 10, 14, 17 & 20.
B. Label one example for each type of joint. You may choose

from the list of words given on the next page. Some answers
may be used more than once.

1..

JOINT

2

4

(WELDED 80TH SIDES)

8

3

9

10

JOINT

11

i1 l

12 13

14

JOINT

17
JOINT

20.

JOINT

16

19

22

24

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.



Words to choose from to label the weld joints and the examples.

Some words may be used more than once.

butt joint
corner joint
double bevel weld
double fillet weld
double J weld
double v weld
edge joint
lap joint

single bevel weld
single fillet weld
single J weld
single v weld
square weld
tee joint
weld joint

II. Instructions: Fill in the blanks. (You may choose from the
words listed below.)

welding symbol
weldment
coalescence
autogenous weld
tack weld

1.

arc welding
filler metal
joint
spatter
weld bead or bead

is a welding process that prodices a
growing together of materials by heating them with a flow
of current across a gap between two electrical terminals.

2. A is used to describe the desired weld of
a weldment accurately and completely.

3. is the metal or alloy to be added in making
a welded joint.

4. is an assembly whose component parts are
joined by welding.

5. A is the junction of members or the edges of
members which are to be joined or have been joined.

6. is a growing together or growth into one
body of the materials being welded.

7. is the metal particles expelled during fusion
welding and which does not form a part of the weld.

8. An is a fusion weld made without the addition
of filler metal.



1

9. A
a pass.

is a weld formation on metal resulting from

10. is a weld made to hold parts of a weldment in
proper alignment until the final welds are made.

WLDOWEREVA



Reading
Vocabulary
Welder

REVIEW - DORSEY

Answer Key

Section I

1. butt joint
2. square weld
3. square weld
4. square weld
5. single v weld
6. double v weld
7. single bevel weld
8. double bevel weld
9. single J weld

10. corner joint
11. single v weld
12. single v and fillet weld
13. single fillet weld
14. edge joint
15. square weld
16. single v weld
17. lap joint
18. single fillet weld
19. double fillet weld
20. tee joint
21. double fillet weld
22. single bevel weld
23. double bevel weld
24. double J weld

Section II

1. arc welding
2. welding symbol
3. filler metal
4. weldment
5. joint
6. coalescence
7. spatter
8. autogenous w-ld
9. weld bead cl ead

10. tack weld

WLDOWEREVA



Reading
Following Directions
Welders

PREVIEW - DORSEY

I. Directions: Please read the attached information sheets and
then decide if the statement is true or false. Record
your decision on your answer sheet.

1. T or F Wet ground around a welding job is dangerous.

2. T or F Never look at an arc with the naked eye.

3. T or F To protect your hands from rays and spattering hot
metal, always wear rubber gloves.

4. T or F Remove the helmet or shield when chipping slag with a
chipping hammer.

5. T or F Modern electrode (rod) holders are completely
insulated, including the jaws.

6. T or F Never adjust the welding machine while it is in
operation.

7. T or F Drums that served as storage for gasoline are safe for
welding as long as they are empty.

8. T or F Tongs or pliers are used to handle hot metal.

9. T or F Trousers (pants) should not have cuffs.

10. T or F Buttermilk is good to drink to overcome nausea caused
by inhaling zinc oxide fumes.

WLDOWEPRFD
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I. 1. T

2. T

3. F

4. F

5. F

6. T

7. F

8. T

9. T

10. F

WLDOWEPRFD

PREVIEW - DORSEY
ANSWER SHEET
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Following Directions
Welder



Reading
Following Directions
Welder

JOB SIMULATION - DORSEY

Instructions: Please read pages 1-3 and page 13 from Dorsey's
Power and Hand Tool Safety Manual and then answer the questions.

1. What must you always wear when using any type tool?

2. Why should you always keep your work within easy reach?

3. What should you always do before operating any power tool?

Name two things you should always do when operating a power tool:

4.

5.

WLDOWEJSFD
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Portable Power Tools

Power tools provide considerably more speed and force than
manual tools. As a result, injuries involving these tools are likely to
be quite serious. A drill bit or saw blade can do a lot of damage
quickly.

Pay close, constant attention when using any power
tool.

Be certain the tool is in good condition.

Be certain that all parts of the power source are in
good condition.

DO NOT wear loose clothing or jewelry that could
become caught in the tool.

DO wear eye protection.

DO NOT let either hand get near the operating point
of the tool.

Read manufactories instructions. Know the
correct way to maintain, adjust and operate
any power tool before using ILI

Most tools are powered either by electricity, compressed air, or
gasoline, each of which can be dangerous. Safe operation of power
tools depends upon making certain that the power source does not
become a hazard!

13
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Reading
Following Directions
Welder

JOB SIMULATION DORSEY
Answer Key

L. Eye protection (glasses, goggles)

2. You're unable to control tools safely, you may drop the tool,
you could fall onto the tool.

3. Read the manufacturer's instructions.

4. Pay attention

5. Make sure the tool is in good condition, make sure all parts
of the power source are in good condition. Don't wear loose
clothing or jewelry. Wear eye protection. Don't let either
hand get near the operating point of the tool.

WLDOWEJSFD
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Reading
Following Directions
Welder

REVIEW DORSEY

I. Directions: Please read the attached information sheets and
then decide if the statement is true or false. Record
your decision on your answer sheet.

1. T or F Protective clothing and equipment will prevent
accidents and injuries from occurring.

2. T or F Canvas or heavy cotton gloves shoild be worn to
provide protection when welding.

3. T or F Containers that stored flammable liquids may be
welded after they are steam cleaned or filled with
water.

4. T or F There is never a time to look at the arc with the
naked eye.

5. T or F Clothing should be loose and cool when welding due to
the heat produced.

6. T or F Buttermilk is good to drink to overcome nausea caused
by inhaling zinc oxide fumes.

7. T or F Weld only in a well ventilated area.

8. T or F Dark sunglasses may be substituted for number 10
shade lenses.

9. T or F Wet ground around a welding job is dangerous.

10. T or F As long as others are 10 feet away it is safe for
them to look at the arc without protective eye gear.

WLDOWEREFD



REVIEW - DORSEY
ANSWER SHEET

I. 1. F

2. T

3. T

4. T

5. F

6. F

7. T

8. F

9. T

10. F

WLDOWEREFD
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Reading
Scan Rapidly for Information
Welder

PREVIEW - DORSEY

Instructions: Please scan the appropriate documents for the
following information.

Figure 2-18

1. To what group of welding does Flash Welding belong?

2. How many welding processes are included in the Arc Welding
group?

3. What is the letter designation for Shielded Metal Arc?

4. To what group of welding does Ultrasonic Welding belong?

5. What does the letter designation PAW represent?

Information Sheet - Scan Section Three

6. What does the chart show?

7. What should you do if your work is too cold?

8. What electrode size should be used for a metal thickness of
5/16"?

9. What amperage setting is used when a metal is 3/16"?

10. What is probably the metal thickness if the amperage is set
on 175?

WLDOWEPRSR



FIGURE 2-18 Popular welding processes and letter
dssignattoss.

Welding
Process

Letter
Designation

Ara Carbon arc CAW
welding Electro gas EGW

Fluxcored arc FCAW
Gas metal arc GMAW
Gas tungsten sm. GTAW
Plasma arc PAW
Shielded metal arc SMAW
Stud arc SW
Submerged arc SAW

Brazing Diffusion brazing
Dip brazing. 08
Furnace brazing FS
Induction brazing IS
Infrared brazing IRS
Resistants brazing Re
Torch brazing TIS

Oxyfuel Oxyecortyiene welding OAW
gas Oxyhydrogsn wakanp OHW
welding Air acetylene

Pressure gas welding PGW

Resistance Flash welding FW
**din % Projection welding

Resistance seam welding RSEW
Resistance spot welding RSW
Upset welding UW

Solid-state Cold welding CW
welding Diffusion welding OFW

Explosion welding EXW
Forge welding FOW
Friction welding FRW
Hot pressure welding HPW
Roll welding ROW

Ultrasonic welding USW

Soldenng Dip soldenng DS
Furnace soidenng FS

Induction soldering. IS

Infrared soltionng IRS

Iron soldering INS

Resistance soldering RS

'orcn soldering TS

Wave soldering WS

Other Electror. ofern EBW

Are,a.ng E:ectrosiag ESW

processes t w FLOW
Inductiort W
Laser dearn LBW

Per:Jsmon PEW
nAr

BEST COPY AVAILABLE
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111PCIDIATION SHEET

A. AdJusting the Current:

1. A wide range of current is necessary for the various sizes and types of

electrodes and for the different kinds of metals and welds used. Arc

welders are constructed so that current may be adjusted. The manufacturer's

instructions for using the welder suggest the correct current settings to

use. These instructions should be followed. It is important to use the

proper welding current in order to obtain a satisfactory weld.

2. In using a DC welder, set it to the polarity suggested by the manufacturer

of the electrode being used. The machine is set on "straight polarity"

When the electrode holder and cable is connected to the negative terminal

on the welder, and an "reverse polarity" when the electrode holder and cable

is connected to the positive terminal on the welder. An AC transformer

type of AC welder does not have polarity.

3. The chart shows the approximate amperage Electrode Size and Suggested Ampere Setting
setting for various metal thickness and To Be Used When Welding in Flat Position

electrode size. After setting the welder, Metal

if the work is too hot, reduce the amperage. thick-
If it is too cold, raise the amperage. It ness !"" 3" 1,4" 1;" 1,;" s/" 3,;."

,,"

will be found that there is considerable
allowable latitude in heat for any Electrode

given-size electrode, which is governed
by the thickness of metal involved, speed
of travel, and the arc length.

size i2" r fI 5 /
.:12

5/
3

r
.2

5

2-

Ampetat:(
setting 65 30 100 115 130 140 160 175

The .:rntwragi- ketrings givenarc approximate. It may be
ncessory ce-Irt-t a iwzrier or 1:nver amperage cettine dc
prnchng on .k,11 of tote operate- welding vori,littons

You will know that amperage is too high and work too hot When the bead
is flat and porous, with considerable spatter along the eclge. The

electrode (rod) will heat vp. Too-low setting of amperage will cause
the bead to pile up and produce excessive overlap, with poor penetration.
On low amperage, the arc has a tendency to smother out. (See illustration

on next page.)

EST COPY MUMBLE



Reading
Scan Rapidly for Information
Welder

PREVIEW - DORSEY

Answer Key

1. Resistance Welding

2. 9

3. SMAW

4. Solid-state welding

5. ?lasma Arc

6. Electrode size and suggested amperage setting to be used when
welding in a flat position.

7. Raise the amperage

8. 5/32"

9. 115

10. 1/2"

WLDOWEPRSR



Reading
Scan Rapidly for Information
Welder

JOB SIMULATION - DORSEY

Instructions: Please scan the attached blueprint and answer the
following questions.

1. How many views are shown?

2. What is the date of the blueprint?

3. How many vertical bumper members are requested?

4. What is the name of the blueprint?

5. What is the scale of the blueprint?

WLDOWEJSSR
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Reading
Scan Rapidly for Information
Welder

JOB SIMULATION - DORSEY

Answer Key

1. 2

2. 8-30-90

3. 2

4. Step, rear bumper stainless steel, weld on

5. .25

WLDOWEJSSR



Reading
Scan Rapidly for Information
Welder

REVIEW DORSEY

Instructions: Please scan the appropriate documents for the
following information.

Figure 2-18

1. To what group of welding does Pressure Gas Welding belong?

2. What welding process is designated by the letters WS?

3. How many welding processes are included in the Soldering
group?

4. To what group of welding does Electro Gas Welding belong?

5. What is the letter designation for Gas Metal Arc Welding?

Information Sheet Scan Section Two

6. What is the title of the chart?

7. What is the suggested amperage range for a core wire with a
diameter of 1/8"?

8. What is the suggested amperage range for core wire with a
diameter of 3/16"?

9. What is the standard length when using a wire with a 3/32"
diameter and an amperage range of 30-80?

10. What is approximate number of electrodes per pound for a
core wire size of 1/16" and a standard length of 18"?

WLDOWERESR



FIGURZ 2-18 Popular ira&draq processes and letter
daaignanons.

Welding
Process

Letter
Designation

Ara Carbon are CAW
welding Electra gas EGW

Fluxconsci are FCAW
Gas metal are GMAW
Gas tungsten ors. GTAW
Plasma arc PAW
Shielded metal arc SMAW
Stud arc SW
Submerged arc SAW

&swig Diffusion brazing DFB
Oils brazing. 08
Furnace brazing F8
Induction brazing 18

infrared brazing IRE!

Resistance brazing RD

Torch brazing TS

Oxyfuel Oxyacetylene welding OAW
gas Oxyhydrogen weioing OHW
welding Air acetylene

Pressure gee welding PGW

Resistance Flash welding PIN
welding Propiction welding RPW

Resistance seam welding RSEW
Resistance spot welding RSW
Upset welding UVV

Solid-state Cold welding CW
welding Diffusion welding DFW

Explosion welding EXW
Forge welding FOW
Friction welding FRW
Hot pressure welding HAW
Roll welding ROW
Ultrasonic welding USW

Soldering DIP soldering DS
Furnace soidenng PS

induction soldering. IS

Infrared soldering IRS
Iron soldenng !NS

Resistance soldering RS

Torch soldering TS

Wave soldering WS

Other Electror beam EBW

E,ectrosiag ESW
p'::esses c cw FLOW

1-1...eztlor VY

Laser beam LBW
Pr:Jssion PEA,

-Vv

BEST COPY AVAILABLE



A. Selecting .22SIE9121

1. Kinds of .71ect-odes

An electrode is a meal rod which is usually covered with a coating of
There are two kinds of odectrodes:flux.

.1 Bare or liwhtl-; zcated. These electrodes are often used by beginners
welaf,n7. ?are electrodes cannot be used successfully with AC welders,

but coated ones can be used.

Shielded - r'. or heavy coated. These electrodes have a coating of
which oarris the slag from the metal to the top of the weld and keeps
the air fro-: tha weld until the metal cools. The slag can then be
removed. A steadier arc can be held with a shielded -arc electrode.
A shielded-arc electrode produces a stronger and a neater weld than
a bare cr coated electrode.

2. Side- of Electr:ies

21.ctr:des are given size designation
4iamer-r t d lenzth. T.::. school shop

use, ciameters from V6 inch to 3/16
ink.h are .;cmmon17 -.:sed. The diameter
is ._.:ass on -he core of the electrode
on the bare end center. Length of
the electr.1-de is a: so used in stating
size, w!xic.1 u-tnIally runs 1f; inches,
114 nch,s, and l'..

3. Tdenoif'7-1-:on tf :leo:rotes

electrodes is by a
numter oodc c.nd .-;c1tr cote. A
.:o':red mar.: 1- cod air a E.lde of
each f-leco-.3d: For example.
the :ode ::r the milt steel
ele .red: *12ed brown and

:o avoid
-_.;.f.B.c.-71irers are now

e o:sde near the grip
end of

Electrode Specifications of E6013 Electrodes'
w
N
cn 0

Li,,

9'4

-
a ce g < :A'

-1
le 8 1- g 2:2 P

.i.

ur
NI < < z o.,1., A = Z

z re :4 cr .. ;--, i
5_, _ 0 a, - ,1 r4 . 2 << tfl In 0 c.) t Z fa] A. ..; < =

0 Tier,

%
PI

%"
% 2 "

NA"

53

38

17

11

8

18"
12-

14"

14"

14"

20.40

ao-se,

70-120

120.170

1 if- 240

Ill length elocarelos asaassuesszasi a. °:,n et,crrocs,e,

'Taken from Arc Welding Lessons jar School and Farm .S
The James F. Lincoln Arc Welding Fcondaucr.

PRLMARY MiRKING

SECONDARY MARKIN :

Identify the elect:06z 31
primary, secondary, and flux at points

BEST COPY AVAILABLE



Reading
Scan Rapidly for Information
Welding

REVIEW - DORSEY

Answer Key

1. Oxyfuel gas welding

2. Wave soldering

3. 8

4. Arc welding

5. GMAW

6. Electrode Specifications of E6013 Electrodes

7. 70-120

8. 140-240

9. 12"

10. 53

WLDOWERESR
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Reading
Locating Necessary Information
Welder

PREVIEW - DORSEY

Instructions: Refer to the Combination Welder (Table of Contents)
and Structural Welding Code (Table of Contents) to answer the
following questions.

1. Kim's boyfriend is a combination welder and she wants to
know what combination welders do. What page should she
read?

2. Chuck wants to be a combination welder when he graduates
from high school. He wants to know what to do to become a
combination welder. What page should Chuck read?

3. Bill has forgotten what the word "slag" means. What page
should Bill turn to for help?

4. Sue is interested in learning the procedure for Shielded
Metal Arc Welding. To what page should Sue turn?

5. All welding equipment is to be inspected next month by an
AWS Certified Welding Inspector (CWI). Where might some
information about what he/she will be inspecting be found?

6. Sam is interested in the designs of different welded joints.
What pages should Sam read?

7. Chuck is interested in qualifying to be a tacker. Where can
Chuck find this information?

8. The welder working on the new Dorsey manufacturing building
need to know the allowable stress for their welds. Where
can they find this information?

9. A new bridge is to be built over the Pea River and the
builders need to know the dimensional tolerances of the
girders. Beginning on what page will this information be
found?

10. Information regarding Submerged Arc Welding may be found on
what page?

WLDOWEPRLN



HAVE YOU EVER'

CONTENTS

WHAT DOES A COMBINATION WELDER DO'

WHERE DOES A COMBINATION WELDER WORK?

WHAT TRAINING, EDUCATION, AND EXPERIENCE DO YOU
NEED TO BECOME A COMBINATION WELDER?

DO YOU WANT TO DO MORE COMBINATION WELDER'S
ENGLISH?

DO YOU WANT TO EXPLORE SOME MORE?

GLOSSARY

1

2

12

16

18

22

23



Pe rv,lllle'/

F, wet% ird

Prelue e

I. General Proisions

Contents

2. Design of Welded Connections
Part A. General kequirements
Part B. Structural Details
Part C. Details ot. Welded Joints 5

3. Workmanship

4 Technique 41

Part A. General 41

Part B, Shielded Metal \rc Welding 41i

Part C. Submerged Are Welding 49

Part D. Gas Metal Arc and Flux Co'ered Arc Welding ;-+

Part E. Electroslag and Electrogas Welding
Part F, Plug and Slot Welds

5. Qualification
Part A, General Requirements 57,

Part B. Procedure Qualification 5rs

Part C. Welder Qualification
Part D. Welding Operator Qualification 91

Part E. Qualification of Tackers 9--

6. Inspection
Part A. General Requirements
Part B, Radiographic Testing of Grooe Welds in Butt Joints

in!

Part C. Ultrasonic Testing of Groo\ e Welds 1(i9

Stud Weldine .

Design of Nev. Bu..,_' -g,
Part A. General R,:.;,:irements
Part B. Allov....iNe I S:resses
Part C. Structural D!alis
Part D. Workmansi-.n

9 Design of Nev. Bridees
Part A. General Requirt:ments
Part B. Allov.able t nit Stresses
Part C, Structural Details
Part D. Workmanship
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Reading
Locating Necessary Information
Welder

PREVIEW - DORSEY

Answer Key

1. 2

2. 16

3. 23

4. 48

5. 99

6. 3-5

7. 97

8. 128

9. 138

10. 49

WLDOWEPRLN



Reading
Locating Necessary Information
Welder

JOB SIMULATION - DORSEY

Instructions: Listed below are some chapters from a welding
manual.

I. Identifying Metals

II. Determining Amperage and Polarity Setting

III. Practicing Safety in Arc Welding

IV. Identifying Materials and Equipment Used in Arc Welding

V. Preparing Metal For Welding

VI. Striking and Establishing an Arc

Please identify which chapter the following information might be
found.

1. The difference between an AC and DC welder.

2. Explaining the meaning of polarity.

3. How to strike 10 arcs without missing or sticking by the

tapping method.

4. How to identify various metals through the spark test.

5. Ident.fy safety precautions for arc welding.

WLDOWEJSLN



Reading
Locating Necessary Information
Welder

JOB SIMULATION - DORSEY

Answer Key

1. IV

2. II

3. VI

4. I

5. III

WLDOWEJSLN



Reading
Locating Necessary Information
Welder

REVIEW DORSEY

Instructions: For each of the situations described below, please
write the page number where helpful information might be obtained.

1. The blueprint Sam is using calls for a plug weld technique.
He can't remember the technique.

2. Chuck wants to know the minimum fillet weld size for
prequalified joints.

3. Mike is interested in how ultrasonic testing of welds is
accomplished.

4. James can't remember what ESW means.

5. The supervisor wants everyone to prepare base metal the same
way.

6. Sue must know the requirements for welding steel studs to
steel.

7. Carol must assess if all of the welders employed are
qualified.

8. The company wished to assess the quality of its welding
procedures.

9. Chuck can't remember what SMAW means.

10. Pam needs to know what courses she should take in high school
that will help her become a welder.

WLDOWERELN



CONTENTS

HAVE YOU EVER?

WHAT DOES A COMBINATION WELDER DO'

WHERE DOES A COMBINATION WELDER WORK"'

WHAT TRAINING, EDUCATION, AND EXPERIENCE DO YOU
NEED TO BECOME A COMBINATION WELDER?

DO YOU WANT TO DO MORE COMBINATION WELDER'S
ENGLISH?

DO YOU WANT TO EXPLORE SOME MORE?

GLOSSARY

1

2

12

16

18

22

23



Perwtinel

Fret,,rdl

Prelate

I. General Pro. isions

Contents

Design ot Welded Connection.
Part A. General Requirements
Part B. Structural Detail,
Part C. Details ot gelded Joint.

3. Workmanship

4. Technique
Part A. General
Part B. Shielded Metal \ rc
Part C. Submerged Arc Welding
Part D. Gas Metal Arc and Flux Co.ered Arc Welding
Part E. Electroslag and Electrogas Welding
Part F. Plug and Slot Welds

5. Qualification
Part A. General Requirements
Part B. Procedure Qualification
Part C. Welder Qualification
Part D. Welding Operator Qualification
Part E. Qualification of Tackers

9

6. Inspection
Part A. General Requirements
Part B. Radiographic Testing of Groove Welds in Butt Joints
Part C. Ultrasonic Testing of Groo.e Welds

lI)

Stud Welding

6. Design of \ B

Part A. Genera. R:--rernent,
12

3

1%

5

Part B. Allok.4- -.t Stre..es
Part C.
Part D.

9 Design of \e..
Part A. Genera, 12:,,u;rernents
Part B. Allok able l nit. Stresses
Part C. Structural Details
Part D. Workmanship

sit
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Reading
Locating Necessary Information
Welder

REVIEW - DORSEY

Answer Key

1. 55

2. 5

3. 109

4. 23

5. 33

6. 121

7. 92

8. 58

9. 23

10. 16

WLDOWERELN



Reading
Interpret Diagrams/Charts
Welder

PREVIEW - DORSEY

Instructions: Please refer to the specified document for answering
the following questions.

Document -460-, -Information Sheet-, "Adjusting the Current", #3

1. For metal 1/4 inch thick, select an electrode size
and an amperage setting of

2. To weld metal 1/2 inch think, use a inch
electrode and amperage setting of

3. When welding metal 1/8 inch thick, select a
inch electrode and set the welder on amps.

4. If the welder is set on 80 amperes, what size electrode would
be used? What thickness metal?

Document -461-, -Information Sheet-

Match the letters of the welding beads with the appropriate
description.

5. Amperage low

6. Normal bead

7. Amperage high

Document -122-, Section 6 Welding Drawings

8. What is the title of Figure 27-2?

9. What is thc symbol for a J Groove Weld?

10. What is th2 symbol for a Fillet Weld?

WLDOWEPRID
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IFFORMITION SHUT

A. Wustiysg the Current:

1. A wide range of current is necessary for the various sizes and types of

electrodes and for the different kinds of metals and welds used. Arc

welders are constructed so that current may be adjusted. The manufacturer's

instructions for using the welder suggest the correct current settings to

use. These instructions should be followed. It is important to use the

proper welding current in order to obtain a satisfactory weld.

2. In using a DC welder, set it to the polarity suggested by the manufacturer

of the electrode being used. The machine is set on "straight polarity"

When the electrode holder and cable is connected to the negative terminal

on the welder, and on "reverse polarity,/ when the electrode holder and cable

is connected to the positive terminal on the welder. An AC transformer

type of AC welder does not have polarity.

3. The chart shows the approximate amperage'
Electrode Size and Suggested Ampere Setting

setting for various metal thickness and
To Be Used When Welding in Flat Position

electrode size. After setting the welder, Metal

if the work is too hot, reduce the amperage. thick-

If it is too cold, raise the amperage. It ness V4" 1/4"sit " 3/m", 6

will be found that there is considerable

allowable latitude in heat for any
Electrode

given-size electrode, which is governed
Mze i2- lyi" V 342" 342" 342"

by the thickness of metal involved, speed 'Amperage
of travel, and the arc length. setting 65 80 100 115 130 140 i60 175

The .:mperage 'ettings given are approximate. It may b,
necessary .o srivet a higher or lower amperage setting. dc
pending on the %kill of the operator and welding conditions

You will know that amperage is too high and work too hot when the bead

is flat and porous, with considerable spatter along the edge. The

electrode (rod) will heat vp. Too-low setting of amperage will cause

the bead to pile up and produce excessive overlap, with poor penetration.

On low amperage, the arc has a tendency to smother amt. (See illustration

on next page.)
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0 woe Beektrur.
whid,

Fillet Wild. Plu or Slot Weldg 7=7"

Ircil>ik

(A) SquareSquare 1-11 (C) Bevel (D) U

(E) J
ow 4E.!AO

(F) Flare V

57F-

(G) Flare Bevel

0 Symbols and Representation of Groove Welds

FIGURE 27-2 ANSI symbols and examples of common arc and gas welds.

;ESISTANCE WELDING: TYPES AND SYMBOLS
Resistance welding is another method of fusing parts. The fusing temperature is pro-

luced in the particular area to be welded by applying force and passing electric current be-
ween two electrodes and the parts. Resistance welding does not require filler metal or
luxes. The symbols for general types of resistance welds are given in figure 27-3. These are
.onpreferred symbols. Their replacement is recommended by using preferred symbols and
',eluding the process reference in the tail.



Reading
Interpret Dial-rams/Charts
Welder

PREVIEW DORSEY

Answer Key

1. 5/32", 130

2. 5/32", 175

3. 1/8", 100

4. 3/32", 3/32"

5. B

6. A

7. C

8. ANSI symbols and examples of common arc and gas welds

9.

10. N
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Reading
Interpret Diagrams/Charts
Welder

JOB SIMULATION - DORSEY

Instructions: Please refer to the attached document to answer the
following questions.

1. See section B-B. What type of welds are indicated?

2. See section B-B. What size welds are indicated for the
reinforcement bar?

3. Where do you get information for bumper step installment (weld
on)?

4. What are the instructions for welding the ends of the-header?

5. What type hardware is to be used on the header, top plate when
using RF-24-225-02-102" wide?

WLDOWEJSID
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Reading
Interpret Diagrams/Charts
Welder

JOB SIMULATION - DORSEY

Anr,;wer Key

1. Fillet weld

2. 3/16

3. DWG. No. D-41858

4. Weld 2 1/2" each end

5. Double hardware

WLDOWEJSID



Reading
Interpret Diagrams/Charts
Welder

REVIEW - DORSEY

Instructions: Please refer to the specified document for
answering the following questions.

Document -122-, Section 6 Welding Drawings

1. What does :It represent?

2. What is the symbol for a backing weld?

3. What does \ ) represent?

Document - ANSI welding symbols, functions and drawing representation
(G)

4. What does represent?

5. How would you represent a fillet weld on both sides?

6. What is the symbol for a root opening?

7. What are the three types of weld contours?

8. What does
\-00

represent?

9. What does 3/16 \. 1 1/4"-6 represent?

10. What does <FW represent?

WLDOWEREID



(E) J (F) Flare V (G) Flare Bevel _IL.

10 Symbols and Representation of Groove Wilds

FIGURE 27.2 ANSI symbols and examples of common arc and gas welds.

4ESISTANCE WELDING: TYPES AND SYMBOLS
Resistance welding is another method of fusing parts. The fusing temperature is pro-

luced in the particular area to be welded by applying force and passing electric current be-
ween two electrodes and the parts. Resistance welding does not require filler metal or
luxes. The symbols for general types of resistance welds are given in figure 27-3. These are
onpreferred symbols. Their repracement is recommended by using preferred symbols and
"eluding the process reference in the tail.



- J Reference line Basis of welding symbol and all 'le-
mons. Contains weld data about
size, type, position, length, pitch,
and strength.

\D Arrowhead Connects the reference line to the
arrow side member of the joint or
grooved member, or both. Points to
the joint where the weld is to be
placed.

@Basic weld symbol and weld side

[0 litior]
JJLL

[A Fs4 ROE

Attached to reference line to show
the kind of weld and the sides to
be welded; or provides detailed
reference.

FILLET WELD ON
ARROW SIDE

FILLET WELD ON
OTHER SIDE

FILLET WELD ON
BOTH SIDES

1

Cl Dimensions of weld

S (E) L- P

71) Finish, contour, and groove angle

F
A
R

S denotes size or strength of certain
welds; E effective throat or depth of
penetration; L length; P pitch (center-
to-center spacing of welds), where
applicable. Weld types and dimen-
sions are placed on OTHER SIDE,
ARROW SIDE, or BOTH SIDES.

F specifies the finish of the weld:
chip (C), machine (M), and grind
(G).

shows the contour of the weld:
flush, convexem and concave...".
A indicates the groove angle; in-
cluded angle of countersink for
plug welds.

1(0, Root opening R specifies the depth of filling for
plug or slot welds.

LEG FILLET WELD, I LONG,

6" CENTERTO-CENTER SPACING,
GOTH SIDES

G

G GROUND WELD
CONVEX FORM

L . FILLET WELD OTHER SIDE

N 2) fioN

30°

I
12

0
U GROOVE, ARROW SIDE (2 mm DEEP. 30ANGLE,
0 mm ROOT OPENING

Number of spot welds

(N)

Field weld and all around weld
symbols

Tail

T>

BEST COPY AVAILABLE

Number in parentheses gives the
number of spot or projection welds.

813) 38

+425 114

*SPOT WELD, 8mm DIAMETER (3)WE LDS. 38mm BETWEEN WE

-41

ndicates parts are to be welded
nal assembly or in the field.

signifies weld extends around
Dart.

T> provides additional welding
;;rocess information or specifica-
tions which are not otherwise shown
by symbols.

E
G FLAT GROUND FINISHED SURFACE

ANSI welding symbols, functions end drawing representation

P#1

<FW FLASH WELD

-÷ RESISTANCE WELD

lk WELDED AROUND THE PART IN THE FIELD



1. U Groove We'd

2. 1.1-

Reading
Interpret Diagrams/Charts
Welder

REVIEW DORSEY

Answer Key

3. Plug or Slot Weld

4. Six spot welds

5.

6. R

7. Flush, convex, or concave

8. Ground weld, concave form, fillet weld other side

9. 3/16 leg fillet weld, 1 1/4" long, 6" center-to-center
spacing, both sides

10. Use a flash weld

WLDOWEREID



Math
Whole Numbers
Welder

PREVIEW - DORSEY

Instructions: Please compute and answer the following questions.

1. An inventory of the steel rack of a welding shop shows:
angle, 84 feet; channel, 183 ft; I beam, 74 feet; 1-inch
square tubing, 1,117 feet. Add to find, in feet, the total
amount of steel in the inventory.

2. Layout work for a welded rectangular steel pipe is shown. Add
to find the total number of inches in steel in the width of
the layout.

24"

Sheet Metal

WLDOWEPRWN

Length



3. A welder is required to flame cut 48" from a 91" piece of
angle iron. Subtract to find out how much angle iron remains
of the original piece after the cut is made?

4. A length of pipe is 34" inches long. Two cut pieces, each
measuring 14" are removed. Subtract to find out how long the
remaining length of pipe is.

5. A welding job requires 668 pieces of bar stock, each 7" inches
long. Multiply to find the total length of bar stock, in
inches, required for this job.

6. What is the total height of a stack of 16 washers if each
washer is 4" wide. Multiply to find your answer.

7. A welded tank support requires 12 pieces of wide-flange beam
to be cut. Each piece of beam is 38 inches long. Multiply
to find the total number of inches of beam used.

8. New steel is delivered in 28 foot lengths. A section must be
sheared into 4 foot long pieces. Divide to find out how many
pieces can be obtained from each length.

9. How many shear pins each 4 centimeters long, can be cut from
a round bar that is 200 centimeters long. Divide to find your
answer.

10. Twelve water tanks were constructed in the welding shop. The
tanks hold a total of 9,600 gallons. Divide to find out how
many gallons each tank will hold.

WLDOWEPRWN



PREVIEW DORSEY

Answer Key

1. 1,458 feet

2. 84"

3. 43"

4. 6"

5. 4,676"

6. 64"

7. 456"

8. 7

9. 50

10. 800 gallons

WLDOWEPRWN

Math
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Welder



Math
Whole Numbers
Welder

JOB SIMULATION DORSEY

Instructions: Please compute the following problems. Refer to
Drawing Number D-42905 if necessary.

1. Al is working with two different slde posts. One is 112"
tall and the other is 96" tall. Add to find out the
combined height of both side posts.

2. Al is working with the same two side posts. (112" tall and
96" tall). Subtract to find out the difference, in inches,
of the two side posts.

3. Sam worked six hours a day for twelve days on assembling the
rear frame for '92 vans. Multiply to find the total amount
of hours Sam worked.

4. The side post inventory contained 2 of the 108" tall side
posts. Multiply to find the height, in inches, of the side
posts if they were stacked vertically.

5. Imagine a vertical stack of side posts that is 480" tall.
Divide to find out how many 96" side posts are in the stack.

WLDOWEJSWN
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1. 208"

2. 16"

3. 72 hours

4. 216"

5. 5
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Math
Whole Numbers
Welder

REVIEW - DORSEY

Instructions: Please answer the following questions.

1. You are given two pieces of steel channel. One piece is 21"
long and the other is 19" long. Add to find the total length
of the two pieces of steel channel.

2. A welded steel framework consists of plate steel, 998 pounds;
bolt stock, 95 pounds; key stock, 11 pounds; channel 10, 107
pounds. Add tofind the total number of pounds of steel in
the framework.

3. A 40 centimeter long steel angle is cut from a steel angle
that is 420 centimeters long. Subtract,to find out what
length of steel angle remains.

4. A stock room has 17,976 pounds of plate steel. A steel
storage tank is welded from 1,288 pounds of plate. Subt1:-lt
to find out how many pounds of plate remains in stock.

5. Twenty-seven pieces of wide-flange beam are needed for a
bridge structure. Each piece is 19 feet long. Multiply to
find the total length of the twenty-seven pieces.

6. Multiply to find the total length of square tubing if you have
18 pieces, each measuring 162 millimeters long.

7. Multiply to find out how much 14 centimeter flat stock is
needed to make 49 brackets.

8. Fourteen water tanks have a total weight of 5,320 pounds.
Divide to find the weight of each tank.

9. The total 7ontract price for the fourteen tanks is $14,322.
Divide to find the cost of each tank.

10. New steel is delivered in 32 foot lengths. A section must be
sheared into 4 foot long pieces. Divide to find out how many
pieces can be obtained from each length.

WLDOWEREWN



REVIEW DORSEY

Answer Key

1. 40"

2. 11,211 pounds

3. 380 cm

4. 16,688 pounds

5. 513 feet

6. 2,916 mm

7. 686 centimeters

8. 380 pounds

9. $1,023

10. 8 pieces

WLDOWEREWN
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Math
Fractions
Welder

PREVIEW - DORSEY

Instructions: Please solve the following problems.

1. A piece of steel angle is cut into 14 equal parts. Express
(write) 8 parts as a fractional part of the whole.

2. A piece of steel bar is cut into 6 equal parts. Express
(write) 3 parts as a fractional part of the whole.

3. You have three pieces of steel angle measuring 2 1/4" long,
1 1/8" long, and 2 3/16" long. Add to find the total length
of the three pieces of steel angle.

4. What is the total thickness of five pieces of bar steel that
are 1/2" thick, 5/16" thick, 1/4" thick, 5/8" thick and 7/16"
thick. Add to find your answer.

5. A.3 1/16" long piece of steel angle is cut from a piece
measuring 6 5/8". Subtract to find out how much is left of
the original piece.

6. A 9 5/16" long piece of bar stock is cut from a piece
measuring 16 1/2" long. Subtract to find out how much is left
of the original piece.

7. A welder has an order for 9 pieces of steel angle, each 9 3/8
inches long. Multiply to find the total length, in inches,
steel angle required.

8. Thirteen pieces of steel angle, each 6 7/8 inches long, are
welded to a piece of flat bar for use as concrete
reinforcement. Multiply to find the total length, in inches,
of steel angle required.

WLDOWEPRFR



9. A piece of metal is 23 3/4" long. Divide to find out how many
9/16" you can cut from this piece of metal.

10. Divide to find out how may 1 1/4" pieces can he cut from a
piece of metal that is 35 5/8" long.

WLDOWEPRFR



Math
Fractions
Welder

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

8/14 = 4/7

3/6 = 1/2

5 9/16

34/16 = 2

3 9/16

7 3/16

320/8 = 84

89 3/8"

42 2/9 or

28 1/2 or

2/16

3/8"

42

28

= 2

PREVIEW - DORSEY

Answer Key

1/8

WLDOWEPRFR



Math
Fractions
Welder

JOB SIMULATION DORSEY

Instructions: Please solve the following problems. Refer to the
circled numbers on the attached blueprint.

1. Add to find the total distance, in inches, from G to G.)

2. Subtract to find figure (.

3. Divide to find how many 3/8" sections 5 5/8 can be split into.

4. Add all of the figures next to (i).

5. Refer to 5 Subtract to find the difference between Side
Post Heigh 95" and C-94 3/4".

WLDOWEJSFR
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1. 17 1/8"

2. 1 5/8"

3. 15

4. 16 11/16"

5. 1/4"
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Math
Fractions
Welder

REVIEW - DORSEY

Instructions: Please solve the following problems.

1. A piece of steel bar is cut into 10 equal parts. Express
(write) 7 parts as a fractional part of the whole.

2. A piece of steel angle is cut in 12 equal parts. Express
(write) 8 parts as a fractional part of the whole.

3. You have two pieces of steel angle. One is 9' 3 1/2" long and
the other is 2' 3 1/2" long. Add to find the total length of
steel angle.

4. Two circular steel plates measure 3 1/8"'across and 4 13/16"
across. Add to find their combined distance.

5. A length of tubing is 18 3/16 inches long. You saw off 9 7/8
inches. Subtract to find out how much square tubing you have
left.

6. A 5 1/4 inch long piece is cut from a piece of steel angle
that measures 7 1/8 inches long. Subtract to find out how
much steel angle you will have left.

7. A w,J1der has an order for 12 pieces of steel angle that
measures 7 3/8" long. Multiply to find the total length, in
inches, steel angle required.

8. The same welder has an order for 14 pieces of X beam that
each measure 14 3/16" long. Multiply to find the total
length, in inches, of X beam required.

9. A piece of metal is 18 1/2" long. Divide to find out how many
3/4" pieces you can cut from the piece of metal.

10. Divide to find how many 5/16" pieces you can cut from a piece
of metal 12 1/2" long.

WLDOWEREFR



REVIEW - DORSEY

Answer : Key

1. 7/10

2. 8/12 = 2/3

3. 11' 7"

4. 7 15/16"

5. 8 5/16"

6. 1 7/8"

7. 88 1/2"

8. 198 5/8"

9. 24 2/3" or 24

10. 40

WLDOWEREFR
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Math
Decimals
Welder

PREVIEW - DORSEY

Instructions: Please solve the following problems.

1. A piece of steel is 4 1/2 inches long. Convert this number
to a decimal fraction.

2. A length of channel is 9 3/8 inches long. Convert this number
of a decimal fraction.

.L A welded tank holds 26.047 gallons. Round this weight to the
hundredths place.

4. The suggested electrode size is 1/8 of an inch. Convert this
fraction to a decimal.

5. A leg fillet weld is'to be 5/8 of an inch long. Convert this
fraction to a decimal.

6. Add to find the total weight of three pieces of steel weighing
10.1952, 17.0967 pounds and 1.3542 pounds. Round your answer
to the hundredths place.

7. A welder was given a bar the measured 12.6982". he sawed
6.8798" off it. Subtract to find how much of the bar was
left. Round your answer to the thousandth inch.

8. Nine steel plates, each measuring 2.69875 cm thick, are
stacked. Multiply to find how high the stack is.

9. Multiply 12 and .6080 m to find the total length of material
used for 12 cross braces that measure .6C80 m in length.

10. Divide 9.875 by 6.250.

WLDOWEPRDE



Math
Decimals
Welder

PREVIEW - DORSEY

Answer Key

1. 4.5

2. 9.375

3. 26.05

4. .125

5. .625

6. 28.647

7. 5.818 inches

8. 24.48875 cm

9. 7.296 m

10. 1.58

WLDOWEPRDE



Math
Decimals
Welder

JOB SIMULATION - DORSEY

Instructions: Please refer to the circled numbers on DorseyTrailers, Inc. Drawing No. D-42906 to answer the followingquestions.

1. Refer to the figure in ("1:). Express this figure as a decimalfraction.

2. Refer to the figure in O. Express this figure as a decimalfraction.

3. Express the figures in 0 and ® as decimal fractions andthen add them together.

4. Express the figures in 0 and
subtract figure 0 from figure

as decimal fractions and

5. Express figure 0 as a decimal fraction and then multiply itby 12.

WLDOWEJSDE
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Math
Decimals
Welder

JOB SIMULATION - DORSEY

Answer Key

1. 5.625

2. .1875

3. .25 + .125 = .375

4. 1.625 - .25 = 1.375

5. 1.5

WLDOWEJSDE



Math
Percents
Welder

PREVIEW - DORSEY

Instructions: Please solve the following problems.

1. What percent of a number is all of it?

2. Express 1/2 as a percent.

3. Express 1/4 as a percent.

4. Express 5% as a decimal.

5. Express 60% as a decimal.

6. A welder works 40 hours and earns $10.00 per hour. If he pays
12% of this in income tax, what is the dollar amount of his
taxes?

7. If the same welder pays 5% of his pay in union dues, what is
the dollar amount of his union dues?

8. The area of a piece of steel is 1440 square centimeters. How
many square centimeters are contained in 20% of the steel?

9. A welder completes 85% of 200 welds. How many completed welds
are made?

10. A total of 110,000 welds are made in a welding shop. If 3%
are of poor quality, what is the number of welds that are of
poor quality?

WLDOWEPRPE



PREVIEW - DORSEY

Answer Key

1. 100%

2. 50%

3. 25%

4. .05

5. .60

6. 40 x $10.00 = $400.00
12% of $400.00 = .12 x 400 = 48.00

7. 5% of $400.00 = .05 x 400 = $20.00

8. 1440 x .20 = 288 square centimeters

9. .85 x 200 = 170 completed welds

10. 110,000 x .03 = 3300 welds

WLDOWEPRPE



Math
Percents
Welder

JOB SIMULATION - DORSEY

Instructions: Please solve the following problems. Refer to the
circled numbers on Dorsey Drawing No. B-44238.

1. Refer to 0 . Express this figure as a percent.

2. Refer to 0 . Express this figure as a percent.

3. Refer to 0 . What is 20% of this number?

4. Refer to 0 . What is 16% of this number?

5. Refer to 0 . Express this figure as a percent.

WLDOWEJSPE
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ft

1. 188%

2. 500%

3. 1.75

4. .32

5. 25%

WLDOWEJSPE

JOB SIMULATION - DORSEY

Answer Key

Math
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Math
Percents
Welder

REVIEW DORSEY

Instructions: Please solve the following problems.

1. What percent of a number is one half of it?

2. Express 3/4 as a percent.

3. Express 1/8 as a percent.

4. Express 1% as a decimal.

5. Express 110% as a decimal.

6. A piece of flat stock is 17 inches long. How long is a piece
if it is 18% of the original piece?

7. A piece of flat stock is 20 inches long. How long is a piece
if it is 26% of the original piece?

8. A welder's paycheck is $240.00. A deduction of 30% is made
for taxes. Find the dollar amount of his taxes.

9. In a mill 10,000 steel plates are sheared. By inspection, 15%
of the plates are rejected. Of that amount 6% are scrapped.
How many complete steel plates are rejected?

10. How many of the rejected plates are scrapped?

WLDOWEREPE



Math
Percents
Welder

REVIEW - DORSEY

Answer Key

1. 50%

2. .75

3. .125

4. .01

5. 1.10

6. .18 x 17 = 3.06 inches

7. .26 x 20 = 5.2 inches

8. $240.00 x .30 = $72.00

9. 10,000 x .15 = 1500

10. 1500 x .06 = 90

WLDOWEREPE
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Math
Measurements
Welder

PREVIEW - DORSEY

Instructions: Please solve the following problems.

Read the distances from the start of this steel tape measure to the
numbers on the tape measure. Record your answers.

rprrigrirffpfirifirillf/ITTITITTITYMITTrptrfT7,1111ritilivrirlitfilTillfftititistiiiisioisisloirtaplirrilITT/

1 2 3 4 S 7

St II 3 LI $2 93 Pt CZ Z3 13 02 At 1 LI 91 SI Pt CI 21 II

1.

2.

Using a ruler, draw lines of these lengths.

3. 1 3/16 inch

4. 2 5/8 inch

WLDOWEPRME
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Read these distances in centimeters from the start of the ruler to
the numbers on the ruler. Record your answers.

5.

6.

7. You are given a 28 foot length of steel channel. Express this
measurement in inches.

8. A fillet weld has 1 meter and 50 centimeters of weld in the
joint. Express the total amount of weld in meters.

9. What is the measure of the angle below? (Use a protractor).

10. Using a protractor, draw a 30 °angle.

WLDOWEPRME



1. 5/8 inch

2. 3/16 inch

3. I

4. H

5. 6 mm

6. 7.5 cm.

7. 2 feet 4 inches

8. 1.5 meters

9. 23.

10.

PREVIEW - DORSEY

Answer Key

WLDOWEPRME
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Math
Decimals
Welder

REVIEW - DORSEY

Instructions: Please solve the following problems.

1. A piece I bar is 8 feet 3/8 inches long. Convert this
figure to a decimal fraction.

2. A length of channel is 6 3/4 inches long. Convert this number
to a decimal fraction.

3. A welded tank holds 23.058 gallons. Round this weight to the
hundredths place.

4. A leg fillet weld is 1 1/2 inches long. Convert this fraction
to a decimal.

5. Add to find the total weight of three pieces of solid round
stock that weigh 13.17625 pounds, 12.3825 pounds, and 14.605
pounds.

6. A piece of square tubing 9 7/8 inches long is sawed from stock
measuring 18 3/16 inches. Convert these figures to decimals
and subtract to determine the length of the remaining tubing.

7. Thirty-seven pieces of wide-flange beam, each measuring 18.625
feet are needed for a bridge structure. Multiply to find the
total footage needed.

8. Multiply 47 by 24.606 cm to find out how much 13.335 cm flat
stock is needed to make brackets.

9. Divide to find how many 5.5 gallon containers can be filled
from a welded tank that holds 122.375 gallons.

10. Divide to find how many 4.75 gallon containers can be filled
from a welded tank that holds 42.75.

WLDOWEREDE



Math
Decimals
welder

1.

2.

3.

8.375 feet

6.75 inches

23.06 gallons

REVIEW - DORSEY

Answer Key

4. 1.5 inches

5. 40.16375 pounds

6. 18.1875 - 9.875 = 8.3125 inches

7. 689.125 feet

8. 1156.482 cm.

9. 22.25 containers

10. 9 containers

WLDOWEREDE



Math
Measurements
Welder

JOB SIMULATION - DORSEY

Instructions: Please solve the following problems.

1. If a trailer is 96" wide, how many feet wide is it?

2. If a trailer is 102" wide, how many feet wide is it?

3. From arrow tip to arrow tip, what is the actual measurement
of line "E (HOLD)" in inches?

4. From arrow tip to arrow tip what is the actual measurement of
line "G" in inches?

5. What is the measurement of line "G" in centimeters?

WLDOWEJSME
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Math
Measurements
Welder

JOB SIMULATION - DORSEY

Answer Key

1. 8 feet

2. 8 feet 6 inches

3. 5"

4. 5 11/16"

5. 14 centimeters, 7 millimeters or 14.7 cm

WLDOWEJSME



Math
Measurements
Welder

REVIEW - DORSEY

Instructions: Please solve the following problems.

Read the distances from the start of this steel tape measure to the

numbers on the tape measure.

I 2

rirtnrt/TM41,011114101411911
6 7

OS 3 Si 13 S3 V3 .C3 Z3 13 OZ 111 It St St bt et ZE tt

tAiiiviithilAttithdtitilltAiiimaitifitOttfiklimItitilmthIttlwil111111100111111)11111Lilliu,j41111111111111h1111111.611jjalk

1.

2.

Using a ruler, draw lines of these lengths.

3. 6 1/16 inch

4. 7.5 centimeters

WLDOWEREME



Read these distances in centimeters from the start of the ruler to

the numbers on the ruler. Record your answers?

5.

6.

7. You are given a 39 inch length of steel bar. Express this

measurement in feet and inches.

8. A fillet weld has 160.02 cm of weld in the joint. Express

this measurement in meters.

9. What is the measure of the angle below. (Use a protractor).

10. Using a protractor, draw a 72° angle.

WLDOWEREME



1. 4 1/4"

2. 3 7/16"

3.

Math
nmsuramnts
Welder

REVIEW DORSEY

Answer Key

5. 4.4 cm

6. 8.9 cm

7. 3 feet 3 inches

8. 1,6002 meters

9. 40°

10.

WLDOWEREME



Speaking & Listening
Interpersonal Communications
Welder

PREVIEW - DORSEY

Instructions: Compare Chris' welding outfit to the recommended
equipment shown below. Then select statements that would give
clear simple directions to Chris.

Chris at WorX

1. A) "Wear the helmet. It can protect your eyes from
blindness."

B) "There you go being careless again! Don't you know you
could get killed?"

C) "We're dealing with brightness at the 16th magnitude
which could lead to retinal detachment."

2. A) "The temperature of a spark from a struck arc exceeds
2000 degrees, which is above the melting point a flesh."

B) "Gloves protect your hands from 2nd degree burns. Put
them on before you light the torch."

C) "Some people say you are a burnout, but you don't have
to prove it."

3. A) "Don't wear sneakers in here."
B) "Boots protect you feet from hot pieces of metal. Wear

them when welding."
C) "Didn't you read the safety guide?"

WLDOWEPRIC



The following ccnversations took place between a supervisor
and an employee. See if you can pick out the right question for
each statement below.

4. "Go to the Supply Department and get some electrodes."

A) "What time is it?"
B) "What kind and how many do we need?"
C) "How do you use an electrode?"

5. "The inspector says our department has a high number of
defective welds."

A) "Can I take a break now?"
B) "Who is the inspector?"
C) "What has been the problem with the welds?"

6. "We're getting some new work in bridge construction. We need
to get you ready to pass the certification test for bridge
welding."

A) "What must I do to prepare for the test?"
B) "Who told you about the bridges?"
C) "Where are the bridges?"

Betty is training a new welder, Chris. Chris has just seen
a war movie. He has been using the welding-torch as if it were a
flamethrower. Chris doesn't know how hot the equipment gets.
Betty must give directions that are clear, simple, and to the
point.

Instructions: For numbers 7 through 10 choose the letters of the
best examples of clear, simple directions.

A) "What time are you going to lunch?"
B) "Chris the flame on the welding torch reaches 5800

degrees."
C) "That torch can burn and melt anything in here."
D) "I think we're working overtime this Saturday."
E) "Aim the torch only at your work pieces."
F) "What movie did you see last night?"
G) "Never forget safety procedures."

WLDOWEPRIC



Speaking & Listening
Interpersonal Communications
Welder

PREVIEW DORSEY

Answer Key

1. A

2. B

3. B

4. A

5. C

6. A

7. B

8. C

9. E

10. G

WLDOWEPRIC



Speaking & Listening
Interpersonal Communications
Welder

JOB SIMULATION - DORSEY

Instructions: Imagine you are hearing the following safety
briefing. Then answer the following questions.

"Machine tools cost from a few hundred dollars to several
thousand dollars each. Knowing this you should take pride in
your machine and treat it accordingly. A machine in good
condition is both pleasant and safe to operate. These are a few
rules to observe."

1. "Keep yourmachine well oiled. It will run smoother and
easier, and its life will be prolonged. Always wipe off
excess oil."

2. "Be sure the speeds, feeds, and stops are correctly set
before starting the machine."

3. "RemOve all wrenches and other tools from the danger zone
before turning on the power."

4. "Be sure all attachments fit properly."

1. Was the communication clear?

2. Did you avoid daydreaming while listening to the briefing?

3. Did you listen for the main points?

4. If you did not understand something, what should you have

done?

5. Were you able to ignore outside, distracting noises?

WLDOWEJSIC



Speaking & Listening
Interpersonal Communications
Welder

JOB SIMULATION - DORSEY

Answer Key

1. Yes

2. Yes

3. Yes

4. Asked a question

5. Yes

WLDOWEJSIC



Speaking & Listening
Interpersonal Communications
Welder

REVIEW - DORSEY

Instructions: Please answer the following questions.

What are the three major parts of the communication process?

1.

2.

3.

4. Name one listening tip you read about in your learning

activity.

5. Name one speaking tip you read about in your learning

activity.

6. If a set of spoken instructions is not clear to you or does

not make sense, what should you do?

The following conversations took place during a w...1ders' job

training class. See if you can pick out the right question for

each statement below.

7. "This unit will cover identifying electrodes by a number

code and a color code and selecting the proper electrode for

a specific welding job."

a) "How many different types of electrodes are there?"

b) "What time do we go to lunch?"

c) "Who is that guy?"

8. "The spark test is a method of identifying metals. We will

now demonstrate a spark test."

a) "What exactly should I be looking for?"

b) "When is this class over?"

c) "May I catch a ride home with you?"

WLDOWEREIC



9. "There are two types of electric welders, classified
according to the current used -- those that provide
alternating current (A.C.) and Direct Current (D.C.)."

a) "Why did you become a welder?"
b) "Do we get Veterans Day off?"
c) "When should I use a D.C. welding machine?"

10. "Stock or metal to be welded should be clean and free from
rust, paint, grease, and other foreign material."

a) "What did you have for lunch?"
b) "What is the best way to clean metal?"
c) "What time do you get off work?"

WLDOWEREIC



Speaking & Listening
Interpersonal Communications
Welder

REVIEW DORSEY

Answer Key

1. Sender (speaker)

2. Message

3. Receiver (listener)

4. Look at the speaker
Avoid daydreaming
Ignore distracting noises
Ask questions when confused

5. Be clear and brief
Say what you mean
Respond to the listeners

6. Ask questions

7. A

8. A

9. C

10. B

WLDOWEREIC



Writing
Spelling
Welder

PREVIEW - DORSEY

Instructions: Please answer true if tLe word is spelled correctly
and false if the word is misspelled.

1. comercial

2. mashine trades

3. welder

4. operator

5. lath

6. employer

7. occupashun

8. carben

9. layout

10. file

11. solvent

12. gauge

13. vize

14. workpiece

15. ream

16. temper

17. bolt

18. flamable

19. sheild

20. inspection

WLDOWEPRSP



PREVIEW - DORSEY

FALSE

;', FALSE

3. TRUE

4. TRUE

5. FALSE

6. TRUE

7. FALSE

8. FALSE

9. TRUE

10. TRUE

11. TRUE

12. TRUE

13. FALSE

14. TRUE

15. TRUE

16. TRUE

17. TRUE

18. FALSE

19. FALSE

20. TRUE

WLDOWEPRSP
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Li Vt. Oit.tc-ler

commercial for us!se in industry

lathe machine for shaping a material by turn-

ing it against a cutting toot

machine tool tool used to cut or shape metal

machine trades jobs that involve working

with machines
machinist a person who makes. operates. or

repairs machines or machine tools

manufacturing making products to sell

operator a person who works a machine

approval permission for w,rk to be done

estimate prediction of how much a job will

cost and, or how long it will take

guarantee promise that something will be a
certain price or take a certain amount of time

inspection careful examination: checking
something to make sure it is correct

labor a task or piece of work; cost of doing the

work

clamp device with two..aws rhat sari n,
ened to hold things firmly to;ether

chuck device 6ir holdin.:, a tool in a machine

punch mark dent or mark in metal that show.;

where to drill
stop device that 0- .,,cks or controls movement

tap to cut screw threads inside a hole

web flat tip at the drilling end of a drill bit

bit cutting tool used in a drill press

drill press machine that cuts holes by rotating

a cutting tool
feed to move down or into something

machine to make, shape. or finish using a
machine
rotate to turn around a central point

traverse to pass over or across

clamp . al ,- -:so !ai

filings
flammable easil ,et on :Ire
hazard danor: a cause of dan.Ter or harm

shield to protect or ..luarri -oniethin,r. some-

one with another ohiect

REST COPY AVAILABLE 11-

bolt metal pin or rod used for holding tnin-rs
together
bond material that binds or boil, t-.,face
coarse rough; having lar:.:e ,nr
fine smooth: havin.sz

HS high speed steel
NC National Coarse: NC i n. . . . . . .
the number of threads per in,.n
National Coarse thread series
NF National Fine: NF on a tap
the number of threads per inch -,dr,h,-
National Fine thread series
psi pounds per square inch: the arrour.
pressure on something
vitrified made .vith a glass ,uh,tance

Al or alum. aluminum: a light. ilver'.

(..1)S dray.n -steel shaper(
temperature to make it harder and stron:hei

diam. diameter; the width or thick:. --
something
face to make or finish a flat surface in d p:eie
of metal
ream to enlarge a hole with a tool

rpm revolutions per minute: the number of
times something turns around in one minute

tap tool for cutting screw threads inside a
hole: some taps are used with a drill. other; are
hand tools
temp. temperature
thread ridge running arounk.4 a screw or bolt

temper to harden and strengthen steel or Iron
by heating it and thin cooling it

abrasive hard material. such as sandpaper.
used for am nding and smoothing
carbon element found in all living things:
used in steel to make it hard
file metal hand tool with ridged surfaces: used
for shaping and smoothing hard surfaces
fluid liquid that can Clow
layout drawing or plan showing how :a make
something or how tar p 1:-ts ,ire array es

employer person .,r, ..nary you work !.r .i
want to work for
occupation a person s job or trade
position a Job

qualify to have the skills and training 6)r a
job
reference a person who knows you: a person
who knows about your work skills



blade flat cutting part of a r4aw

burr rough or sharp edge left on in i by a

cutting or drilling tool

:r.auze device for mea,suring

,crihe T.ark .netal ith a poimed
guide for cutting
solvent ,ubstance that ite,111, h
another substance
teeth -harp. pointed parts
teeth cut the metal

ise device with two ;aw that in

in place while it is being worked on

workpiece piece of m.k
ished using a machine

r
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Writing
Spelling
Welder

JOB SIMULATION DORSEY

Instructions: Please read the following job description and
identify the misspelled words. Spell the words correctly.

Welder

Performs any welding or burning operations, includeing mig,
heliarc, aluminum automatic, or steal automatic welding. Does
R & D work related to road testing, stress testing, and preparing
specimin and research prototypes. Does general trailor repare
work.

WLDOWEJSSP



JOB SIMULATION DORSEY

Answer Key

1. including

2. steel

3. specimen

4. repair

5. trailer

Writing
Spelling
Welder



Writing
Spelling
Welder

REVIEW - DORSEY

Instructions: Please answer true if the word is spelled correctly
and false if the word is misspelled.

1. estimate

2. inspectsion

3. labor

4. chuck

5. machine

6. rotate

7. bitt

8. fileings

9. sheild

10. coarsse

11. vitrified

12. diameter

13. gaugge

14. workpeice

15. abrasive

16. lay-out

17. employur

18. referunce

19. manufacturing

20. operater

WLDOWERESP



1. TRUE

2. FALSE

3. TRUE

4. TRUE

5. TRUE

6. TRUE

7. FALSE

8. FALSE

9. FALSE

10. FALSE

11. TRUE

12. TRUE

13. FALSE

14. FALSE

15. TRUE

16. FALSE

17. FALSE

18. FALSE

19. TRUE

20. FALSE

WLDOWERESP

REVIEW - DORSEY

Answer Key

14:
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Writing
Effectively Complete Forms
Welder

PREVIEW DORSEY

Instructions: Pretend that you are Mark Adams and that you need
two oxygen cylinders to complete a welding job. You are in the
Finishing Department. The order number for oxygen cylinders is FA-
1964. What would you write on a requisition form? For each
question, select the information that would go in the blanks.

Purpose:

Requisition Form

For:

Dept:

Item: Item No.: Quantity:

1. Purpose: 2. For:

a. FA-1964
b. Finishing Department
c. complete welding job

a. welding
b. Mark Adams
c. oxygen

3. Dept: 4. Item:

a. Finishing Department
b. Mark Adams
c. FA-1964

a. 2

b. FA-1964
c. oxygen cylinders

5. Item No.: 6. Quantity:

a. 2

b. FA-1964
c. oxygen cylinders

WLDOWEPREC

a. FA 19-64
b. oxygen cylinders
c. 2



Your name is Mark Sullivan and you work in a weld shop. On

October 10th, you are given job number B-2324 asking you to weld

a rear door on. You estimate the job will take two hours. For

each of the circled numbers on the following form, write the
information that should be recorded there.

WORK CODES

F = Field
M = Machine Shop
T = Truck Shop
W = Weld Shop

ALABAMA TRACTOR COMPANY 897-5000
FULL SERVICE WORK 393-5000

WORK SHEET & ORDER

CUSTOMER:

ADDRESS:

DATE: q

JOB NUMBER: /0

EMPLOYEE ASSIGNED:

DATE PROMISED:

WORK CODE DESCRIPTION OF WORK ESTIMATED HOURS

F

SIGNED - SUPERVISOR DATE - JOB COMPLETED

WLDOWEPREC



Writing
Fffectively Complete Forms
Welder

PREVIEW - DORSEY

Answer Key

1. c

2. b

3. a

4. c

5. b

6. c

7. Mark Sullivan

8. weld rear door on

9. October 10

10. B-2324

WLDOWEPREC



Writing
Effectively Complete Forms
Welder

JOB SIMULATION DORSEY

Instructions: Please indicate by which circled number you would
write the following information.

1. You work in the Rear Frame Department and your name is Chris
Cross.

2. You started work on job serial number C-10028 at 10:18 a.m.

3. The job you are working on is serial number C-10028.

4. You quit working on job serial number C-10028 at 11:36.

5. You worked on job serial number C-10028 one hour and twelve
minutes.

WLDOWEJSEC



sear Frame Department Dail" Work Sheet

Serial Number Start Time Stop Time

41IOrel
Total Time Employee N

ti



Writing
Effectively Complete Forms
Welder

JOB SIMULATION DORSEY

Answer Key

1. 5

2. 2

3. 1

4. 3

5. 4

WLDOWEJSEC



Writing
Effectively Complete Forms
Welder

REVIEW DORSEY

Instructions: Pretend your name is John Doe. You are ordering new
safety glasses for 20 employees that work in your Production
Welding Department. The order number is G-4168. For each
question, select the information that would go in the blanks.

Requisition

Dept.: For:

Item: Item No.: Quantity:

1. Dept: 2. For:

a. For worker safety
b. John Doe
c. Production Welding

a. Production Welding
b. Welding glasses
c. John Doe

3. Item No.: 4. Item:

a. Welding glasses
b. G-4168
c. 20

5. Quantity:

a. 20
b. G-4168
c. Weldinl -flosses

WLDOWEREEC

a. 20
b. welding glasses
c. G -4168



Your name is Sam Smith and you work in the welding shop of
your company. On October 17th a customer requested that your
company prepare some base metal for production. You were given the
job on October 18th and it took you four hours to complete. For
each of the circled numbers on the following form, write the
information that should be recorded there.

WELCO COMPANY WORK SHEET
1123 Main Street
Easton, AL 36340

DATE 6'

Phone: 494-8000

TOOL LIST OPERATIONS LABOR LOG COMMENTS/NOTES

7
Date In

Out

Date In
Out

Date In
Out

Date In
Out

Total
hours

WORK DONE BY:

CO

COMPLETED D. E:

4;

TI E:

/0

WLDOWEREEC



I'

1. c

2. c

3. b

4. b

5. a

6. October 18th

7. Sam Smith

8. October 17th

9. prepare base metal

10. 4

WLDOWEREEC
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REVIEW - DORSEY

Answer Key
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