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FOREWORD

Because their classroom experience helps them to accurately identify needs in existing cur-
riculum, outstanding instructors from each of the MAVCC member states serve on a MAVCC
Resource Committee. Charged with planning and approving materials, the Rescurce Commit-
tee also includes selected representatives from industry whose input helps direct learning
objectives toward actual job-getting skills that industry needs.

The instructor-industry input is nowhere more apparent than in Introduction to Welding.
Both groups demanded that welding safety be properly introduced and repeatedly accented.
Both instructors and industry representatives pinpointed needs for better student skills in
math and metallurgy. Industry wantad students to have a better appreciation for the world of
work, and an emphasis on the fact that along with the monetary rewards of a job goes an
equal amount of basic responsibility. And preparing and interviewing for a welding job is so
different from job interviewing in other occupations that industry wanted materials that more
realistically reflected the actual nrocedure.

So the committee process has made Introduction to Welding much more than a simple ori-
entation for students planning welding careers. It is a text that both instructors and students
will continue to use as a “reference” for a multitude of other welding activities both in training
and in the real world.

Instructional materials in this publication are written in terms of student performance, and
the criterion-referenced tests provide for uniform measurement of student progress. The com-
petency-based format should free welding instructors to spend more time in planning other
classroom and shop activities to personalize the learning proce.s and better motivate stu-
dents in their learning endeavors.

Department of Labor projections indicate that the demand for welders will increase beyond
the average for other trades during the 1980’s. Introduction to Welding presents the fundamen-
tals for students willing to meet the challenge and advance their careers in an industry that
rewards talent with good pay and better lives.

Larry Barnhardt, Chairman

Board of Directors

Mid-America Vocational
Curriculum Consortium




PREFACE

Inits Dictionary of Occupational Titles, the Department of Labor suggests that a Combina-
tion Welder should be able “. .. to fabricate or repair . . . according to layouts, blueprints, . . .
[with a] variety of arc and gas welding equipment.” There are other requirements, but those
brief remarks are enough to merit a well-rounded training program, and MAVCC has attempted
to provide curriculum equal to the ambitious task.

Introduction to Welding is the first book in MAVCC'’s new seven-text welding series. The six
others are: Oxyacetylene Welding and Cutting; SMAW, Shielded Metal Arc Welding, GTAW, Gas
Tungsten Arc Welding; GMAW, Gas Metal Arc Welding and FCAW, Flux-Cored Arc Welding;
Shielded Metal Arc Pipe Welding; and Welding Blueprint Reading and Layout.

Introduction to Welding is basic to each of the other books in the series, but beyond that
point, text selection provides instructors with an impressive flexibility for planning loca! pro-
grams to fit local needs.

Whether it's an Ag program dedicated to basic skills in oxyacetylene and stick, or a long-
range program designed to produce a multi-skilled combination welder, MAVCC's is the combi-
nation series that can best accomplish the task.

Ann Benson

Executive Director

Mid-America Vocational
Curriculum Consortium
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USE OF THIS PUBLICATION

Instructional Units

Introduction to Welding includes six units. Each instructional unit includes some or all of
the basic components of a unit of instruction: performance cbjectives, suggested activities
for teachers and students, information sheets. assignment sheets, job sheets, visual aids,
tests, and answers to the test. Units are planned for more than one lesson or class period of
instruction.

Careful study of each instructional unit by the teacher will help to determine:

A. The amount of material that can be covered in each class period
B. The skills which must be demonstrated

Supplies needed

Equipment needed

Amount of practice needed

Amount of class time needed for demonstrations

Eall o

C. Supplementary materials such as pamphlets or filmstrips that must be ordered
D. Resource people who must be contacted

Objectives

Each unit of instruction is based on performance objectives. These objectives state the
goals of the course, thus providing a sense of direction and accomplishment for the student.

Performance objectives are stated in two forms: unit objectives, stating the subject matter
to be covered in a unit of instruction; and specific objectives, stating the student performance
necessary to reach the unit objective.

Since the objectives of the unit provide direction for the teaching-learning process, it is
important for the teacher and students to have a common understanding of the intent of the
objectives. A limited number of performance terms have been used in the objectives for this
curriculum to assist in promoting the effectiveness of the communication among all individ-
uals using the materials.

Reading of the objectives by the student should be followed by a class discussion to
answer any questions concerning performance requirements for eact. instructional unit.

Teachers should feel free to add objectives which will fit the material to the needs of the stu-
dents and community. When teachers add objectives, they should remember to supply the
needed information, assignment and/or job sheets, and criterion tests.




Suggested Activities for the Instructor

Each unit of instruction has a suggested activities sheet outlining steps to follow in accom-
plishing specific objectives. Duties of instructors will vary according to the particular unit;
however, for best use of the material they should include the following: provide students with
objective sheet, information sheet, assignment sheets, and job sheets; preview filmstrips,
make transparencies, and arrange for resource materials and people; discuss unit and spe-
cific objectives and information sheet; give test. Teachers are encouraged to use any addi-
ticnal instructional activities and teaching methods to aid students in accomplishing the
objectives.

information Sheets

Information sheets provide content essentia: for meeting the cognitive (knowledge) objec-
tives in the unit. The teacher will find that the information sheets serve as an excellent guide
for presenting the background knowledge necessary to develop the skill specified in the unit
objective.

Students should read the information sheets before the inforrnation is discussed in class.
Students may take additional notes on the information sheets.

Transparency Masters

Transparency masters provide information in a special way. The students may see as well
as hear the material being presented, thus reinforcing the learning process. Transparencies
may present new information or they may reinforce information presented in the information
sheets. They are particuiarly effective when identification is necessary.

Transparencies should be made and placed in the notebook where they will be immediately
available for use. Transparencies direct the class’s attention to the topic of discussion. They
should be left on the screen only when topics shown are under discussion.

Assignment Sheets

Assignment sheets give direction to study and furnish practice for paper and pencil activi-
ties to develop the knowledge which is a necessary prerequisite to skill development. These
may be given to the student for completion in class or used for homework assignments.
Answer sheets are provided which may be used by the student and/or teacher for checking
student progress.

Job Sheets

Job sheets are an important segment of each unit. The instructor should be able to, and in
most situations should demonstrate the skills outlined in the job sheets. Procedures outlined
in the job sheets give direction to the skill being taught and allow both student and teacher to
check student progress toward the accomplishment of the skill. Job sheets provide a ready
outline for studrnts to follow if they have missed a demonstration. Job sheets also furnish
potential employers with a picture of the skills being taught and the performances which
might reasonably be expected from a person who has had this training.

O

xii




Test and Evaluation

Paper-pencil and performance tests have been constructed to measure student achieve-
ment of each objective listed in the unit of instruction. Individual test items may be pulled out
and used as a short test to determine student achievement of a particular objective. This kind
of testing may be used as a daily quiz and will help the teacher spot difficulties being encoun-
tered by students in their efforts to accomplish the unit objective. Test items for objectives
added by the teacher should be constructed and added to the test.

Test Answers

Test answers are provided for each unit. These may be used by the teacher and/or student
for checking student achievement of the objectives.

Xiii




INTRODUCTION TO WELDING

Instructional/Task Analysis

JOB TRAINING:
Psychomotor

(What the worker should
be able to do)

RELATED INFORMATION:

Cognitive

(What the worker should know)

UNIT I: WELDING ORIENTATION

15. Complete a personal information work
sheet

1.

2.

N @ @

o

10.

11.

12.

13.

14.

Terms and definitions

Periods of arc welding history and their
historical importance

Standards and their importance to the
welding industry

Where welders work
Job cpportunities for welders
Welding processes and their functions

Difference between braze welding and
brazing

Cutting processes and their functions

The importance of welding and cutting
processes

Personal requirements for a success-
ful welder

Attitudes that promote job advance-
ment

Occupational advancements available
to welders

Occupational advancements available
to welders with some college

Abbreviations for professionai organi-
zations that benefit welders




JOB TRAINING:
Psychomotor

(What the worker should
be able to do)

RELATED INFORMATION:

Cognitive

(What the worker should know)

UNIT Il: WELDING SAFETY AND FIRST AID

Q Xvi

1.

2.

10.

11.
12.
13.
14.

15.

16.

17.

18.

19.

© ® N 9 O

Terms and definitions
Safety color codes and their uses

Accident prevention signs, their colors
and uses

Accident prevention tags, their colors
and uses

The ALWAYS rules for welding safety
The NEVER rules for welding safety
Shop safety rules

Eye safety

Good hiousekeeping rules

Factors contributing to back injury and
their causes

Steps in lifting safely

Things OSHA expects of an employer
Things OSHA expects of an employee
Rules for personal safety

Personal physical and hygiene require-
ments

Types of fires and their classifications

Types of fire extinguishers and their
uses

Types of fire extinguishers and their
recommended operations

Fire safety rules

12
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‘ JOB TRAINING: RELATED INFORMATION:
Psychomotor Cognitive
(What the worker should (What the worker should know)

be able to do)
20. Three components of the fire triangle
21. Handling and safe storage of gases
22.  Rules for handling gas cylinders safely
23.  Electrical safety
24.  First aid for victims of electrical shock

25. First aid requirements for common
welding injuries

26. Ways to recognize shock
27.  Steps in treating shock
28.  Steps in controlling bleeding

29. Types of bleeding and their character-

‘ istics
30. Pressure points for checking bleeding
31.  First aid for eye injury

32. General guidelines for first aid emer-
gencies

33. Compiete a student safety pledge

34. Select proper first aid procedures

UNIT lll: WELDING TOOLS AND EQUIPMENT
1.  Terms and definitions

2. Driving and chipping tools, their char-
acteristics and uses

3. Chisels, punches, and pry bars and
their uses

4. Files, their uses, basic shapes, and
cuts




19.

20.

JOB TRAINING:
Psychomotor

(What the worker should
be able to do)

Identify basic hand tools

Identify basic power tools and equip-

ment

xXviii

RELATED INFORMATION:

Cognitive

(What the worker should know)

10.

11.

12.

13.

14,

15.

16.
17.

18.

Wire brushes, their types and uses

Holding and anchoring tools, their
characteristics and uses

Alignment tools and their use.
Types of jacks

Pulling and lifting tools, their charac-
teristics and uses

Measuring tools, their characteristics
and uses

Turning tools and wrénches and their
uses

Pliers and their uses

Manual cutting and shaping tools and
their uses

Power equipment, its characteristics
and uses

Positioning equipment, its characteris-
tics and uses

Basic rules for safe use of hand tools

Basic rules for safe use of power tools 1
and equipment |
|
|
|
\
|
|

The number one rule for maintaining a
tool or piece of equipment

14




JOB TRAINING: RELATED INFORMATION:

Psychomotor Cognitive

(What the worker should (What the worker should know)

be able to do)

UNIT IV: BASIC METALS AND METALLURGY

1.  Terms and definitions
2. Reasons for proper metal identification
3. Basic categories of metals

4.  Alloys and their characteristics

5. Tests for metal identification and their
procedures

6. Basic elements of metallurgy

7. Mechanical properties of metals and
their characteristics

8. Types of mechanical strengths and
their meanings

' 9. Physical properties of metals and their
characteristics

10. The sub-zero temperature range and its
effects on ferrous metals

11.  The black heat range and its effects on
ferrous metals

12. The red heat range and its effects on
ferrous metals

13. The white heat range and its effects on
ferrous metals

14.  Ways of testing properties of metals

15.  Principal alloying agents of steel and
their characteristics

16. Metals and ways to identify them by
appearance

17.  Systems for identifying steel

‘ Xix




JOB TRAINING:
Psychomotor

(What the worker should
be able to do)

XX

RELATED INFORMATION:

Cognitive

(What the worker should know)

18.

19.

20.

21.
22,

23.

24,

25.
26.

27.

28.

20.

30.
31
32

33.

34,

Carbon steel classifications, charac-
teristics, and uses

Alloy steel classifications, characteris-
tics, and uses

Iron classifications, characteristics,
and uses

Aluminum, its characteristics and uses

AA system of identifying aluminum
and aluminum alloys

The AA temper designation for alumi-
num

Other aluminum abbreviations and
their meanings

Steps in identifying aluminum

Chemical tests for identifying alumi-
num alloys

Other nonferrous metals and typical
uses

Standard metal shapes available for
welding

Equipment requirements for spark test-
ing

Terminology used in spark testing
Residual stresses and v nhat they mean

Causes of rgsidual stresses and distor-
tion

Heat applications and their uses in
weld quality control

Situations where preheating is usually
required

16




43.

44,

45.

46.

47.

48.

JOB TRAINING:
Psychomotor

(What the worker should
be able to do)

Identify selected metals by appear-
ance, color, and corrosion characteris-
tics

Identify metal shapes used for welding

Prerare a working reference for
straightening a distorted steel member

Conduct magnet tests to identify com-
mon metals used for welding

Conduct spark tests to identify com-
mon metals used for welding

Conduct chisel tests to identify com-
mon metals used for welding

17

XXi

RELATED INFORMATION:

Cognitive

(What the worker should know)

35.

36.

37.

38.

39.

40.

41.

42,

Methods of preheating and postheat-
ing

Torch preheating lechniques and their
applications

Types of steels and their recom-
mended preheat temperatures

Temperature-sensing devices and their
uses

Ways to control distortion in welding

Ways to controi distortion with
restraining devices

Guidelines for correcting distortion in
welded components

Procedure for straightening a distorted
steel member




JOB TRAINING: RELATED INFORMATION:
Psychomotor Cognitive
(What the worker should (What the worker should know)
be able to do)

UNIT V: BASIC MATH AND MEASURING

1. Terms and definitions

2. Basic mathematical terms and their
definitions

3. Advantages of decimal equivalent and
conversion charts

4. Uses for fractions
5. Uses for decimals

6. Methods for expressing fractions and
decimal equivalents

7. Percent and its uses
8. Units of measure found on rules

9. Steps for reading a rule

10. Steps in finding mid-point of a given
distance

11. Formulas for perimeters

12. Perimeters for rectangles, squares,
and triangles

13. Basic geometric figures
14.  Areas of basic geometric figures
15. Measurements for ciicles

16. Methods of sizing commonly used
steel stock

Add, subtract, multiply, and divide frac-
tions

Add, subtract, multiply, and divide deci-
mal equivalents

18
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‘ JOB TRAINING: RELATED INFORMATION:
Psychomotor Cognitive
(What the worker should (What the worker should know)
be able to do)

19. Convert fractions to decimal form

20. Write fractions as decimals and per-
cents

21.  Write percents as fractions and deci-
mals

22. Write decimals as fractions and per-
cents

23. Make conversions with the decimal
equivalent and inches to decimal con-
version charts

24. Use the English-Metric Conversion

Chart

25. Measure distance with 17, 1/2”, and /4"
graduations

26. Measure distance with 14” and /s”
graduations

27. . Measure distance with 18" gradua-
tions

28. Measure distance with " gradua-
tions

29. Measure given line segments with /16"
graduations

30. Measure dimensions of given objects
with a rule

31.  Measure given lines and objects with a
rule

32. Use arule to draw lines and objzacts to
given specifications

33. Find the mid-point of given lines and
figures

SN S
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JOB TRAINING: RELATED INFORMATION:
Psychomotor Cognitive

(What the worker should (What the worker should know)
be able to do)

34. Calculate the perimeters of given rec-
tangles

35. Calculate the perimeters of given
squares

36. Calculate the perimeters of given trian-
gles

37. Calculate the areas of given parallelo-
grams

38. Calculate the areas of given rectangles
39. Calculate the areas of given squares
40. Calsulate the areas of given triangles

41. Calculate the areas of given rhom-
buses

42. Calculate the areas of given trapezoids

43. Calculate the circumferences of given
circles

44. Calculate the areas of given circles
45. Adjust a bevel square to a 45° angle
using a framing square, a combination
square, and a protractor
46. Use a combination square to form 90°
and 45° angles and to draw parallel
lines on selected metal stock
UNIT VI: APPLYING FOR A WELDING JOB

1.  Terms and definitions

2. Reasons why a worker needs a social
security card

3. Information required on a social secu-
rity card application

20

‘ XXiv




‘ JOB TRAINING: RELATED INFORMATION:
Psychomotor Cognitive
(What the worker should (What the worker should know)

be able to do)

4. Guidclines for filling out a social secu-
rity card application

5. Reasons why beginning welders do get
jobs

6. Ways to find a job

7.  What employers look for in a welding
job applicant

8.  Why welding job applicants need to be
well prepared

9. Guideli’nes for preparing an effective
resume

10. Effective ways to arrange for a job

interview

‘ 11.  Guidelines for filling out a job applica-
tion

12.  Guidelines for making a good impres-
sion at a welding job interview

13.  Guidelines for succeeding with a weld-
ing test

14.  Guidelines for completing a medical
questionnaire

15. Complete a social security card appli-
cation

16.  Prepare a personal resume
17.  Wirite a letter requesting a job interview

18. Complete an application for employ-
ment as a weider

19. Complete a medical questionnaire

21
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‘ INTRODUCTION TO WELDING

Tools, Equipment, and Materials List

Basic hand tools

Chipping hammer
Fitter's hammer
Mallet
Sledge hammer
Ball peen hammer
Assorted chisels
Drift punch
Center punch
Prick punch
Aligning pry bar
Assorted files
Card file
Wire brushes
Vise-Grip clamps
Bar clamps
C-clamps

' Spring clamps
Vise
Platen table and accessories
Wedges
Clip plates or dogs
Flat bar
Yoke
Strongback
Assorted jacks
Turnbuckles
Come-along
Plate dogs
Slings
Adjustable wrench
Open-end wrench
Box-end wrench
Pipe wrench
Cylinder wrench
Torch wrench
Socket wrench and handles
Assorted screwdrivers
Allen wrench set
Assorted pliers
Hacksaw
Sheet metal snips

Bolt cutter
‘ Pipe cutter

. 2 '{')
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Measuring tools

Pocket tape
Metal gauges
Drill point gauge
Wing dividers
Calipers

Rules

Levels

Plumb bob
Chalk line

Bevel square
Combination square
Steel tape
Framing square
Micrometer

Cutting and shaping tools

Angle iron cutter, notcher, and bender
Hossfeld bender

Beverly shear

Anvil

Tap and die set

Power equipment

Power shears

Power roll

Drill press

Pedestal grinder
Pedestal buffer
Angle and straight grinders
Belt and disc sander
Hand drill
Heavy-duty hand drill
Cut-off saw

Vertical band saw
Power hacksaw
Reciprocating saw
Press brake

Turning rolls
Manipulator
Positioner

Safety equipment

Fire extinguisher(s)

Safety glasses

Face shield

Welding and cutting goggles

23
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Welding helmet
Assorted welding lenses

Assorted structural shapes
Oxyacetylene welding and cutting rig
Welding machines
Welding cables, hoses, and guns
SMAW
GTAW
GMAW
FCAW
Assorted electrodes

24

XXiX




ALPHABETICAL LIST OF REFERENCES USED
IN DEVELOPING THIS TEXT

Althouse, Andrew E., and Carl H. Turnquist and William A. Bowditch. Modern Welding.
South Holland, IL: The Goodheart-Willcox Co., Inc., 1980.

Bernstein, Allen L. and David W. Wells. Trouble-Shooting Mathematics &:.11s. New York:
Holt, Rinehart and Winston Inc., 1969.

Brown, Walter C. Drafting for Industry. South Holland, IL 60473: The Goadheart-Willcox
Company, Inc., 1974.

Dygdon, John Thomas and Spencer, Henry Cecil. Basic Technical Drawing. New York,
NY 10022: Macmillan Publishing Co., Inc., 1968.

Electrode Pocket Guide. Murray Hill, NJ 07974: Airco Welding Products, 1980.

Glesecke, Frederick E., et al. Technical Drawirig. New York, NY 10022: Macmiilan Pub-
lishing Co., Inc., 1980.

Hendersor, John, M.D. Emergency Medical Guide. New York, NY: McGraw-Hill, 1963.

Jensen, Cecil and Helsel, Jay. Engineering Drawing and Design. New York, NY: Gregg
Division/McGraw-Hill Book Company, 1979.

Jones, Leonard, and Otto Morse. Sheet Metal Basics. Stillwater, OK 74074: Mid-America
Vocational Curriculum Consortium, 1983.

Kansas Safety Education Handbook, Volume Ill. Wichita, KS: Kansas State Department
of Education in Cooperation with the Wichita Public Schools, U.S.D. 259, 1981.

Kidde Portable Extinguishers, The ABC's of Fire Prevention. Belleviile, NJ: Walter Kidde
& Co., Inc., 1978.

Lennes, N.J. and L.R. Travers. Lennes Essentials of Arithmetic. Dallas, TX: Laidlaw
Brother, 1964.

Madsen, Robert J. Welding Fundamentals. Alsip, IL 60658: American Technical Pub-
lishers, Inc., 1982.

Moses, Napoleon W. Hand Tools for Welding. Mississippi State, MS 39762: Research
and Curriculum Unit for Vocational-Technical Education, College of Education, Missis-
sippi State University, 1982.

Neely, John E. Practical Metallurgy and Materials of Industry. New York: John Wiley &
Sons, Inc., 1979.

New Lessons in Arc Welding. Cleveland, OH 44117: The Lincoln Electric Company, 1981.

Occupational Outlook Handbook, 1982-83 Edition., Washington, D.C.: U.S. Department
of Labor, Bureau of Labor Statistics, 1982.

:. XXXi 25




BB.

CC.

DD.

EE.

FF

OSHA Safety and Health Standards (29 CFR 1910), Revised. Washington, D.C. 20402:
U.S. Department of Labor, Occupational Safety and Health Administration, 1981.

Pocket Welding Guide. Tray, OH 45373: Hobart Brothers Company, 1980.

Repp, Victor E., and WIII J. McCarthy and Oswald A. Ludwig. Metalwork Technology and
Practice, Seventh Edition. Bloomington, IL: McKnight Publishing Company, 1982.

Sacks, Ramond J. Welding: Principles and Practices, Revised. Peoria, IL: 61615: Chas.
A. Bennett Co,, Inc., 1981.

Safety Precautions. New York, NY 10017: Union Carbide Corporation, Linde Division,
1979.

Schumacher, Herman G. Yocational Mathematics (S10p Arithmetic), Vol. 1. Chicago, IL:
Goodheart-Willcox, Inc., 1970.

Slade, Margolis, and Boyce. Mathematics for Technical and Vocational Schools, 5th
Edition. New York: John Wiley and Sons, 1968.

Spence, William P. Drafting Technology and Practice. Peoria, L. 61615: Chas. A. Bennett
Co., Inc., 1973.

The American Red Cross, Standard First Aid and Personal Safety. Garden City, NY: Dou-
bleday and Co., Inc., 1978.

The Procedure Handbook of Arc Welding, Cleveland, OH 44117: The Lincoln Electric
Company, 1973.

VICA, Professional Edition, Spring 1983. Leesburg, VA 22075: Vocational Industrial
Clubs of America, Inc., 1983.

VICA, Secondary Edition, Spring 1983. Leesburg, VA 22075: Vocational Instructional
Clubs of America, Inc., 1983.

Welding Handbook, Seventh Edition. Volume 4, Metals and Their Weldability. Miami, FL
33126: American Welding Society, 1982.

Welding Kaiser Aluminum, First Edition. Oakland, CA 94604: Kaiser Aluminum and
Chemical Sales, Inc., 1967.

Welding Procedure and Performance Qualification. Miami, FL 33126: American Welding
Society, 1977.




IW-1

After completion of this unit, the student should be able to discuss welding history, welding
standards, and job opportunities for welders. The student should also be able to list personal
requirements for a successful welder, attitudes that promote job advancement, and complete
a personal information worksheet. This knowledge will be evidenced by correctly performing
the procedures outlined in the assignment sheet and by scoring 85 percent on the unit test.

After completion of this unit, the student should be able to:

1.

2

10.

11.

12.

13.

14.

15.

Match terms related to welding orientation with their correct definitions.
Match periods of arc welding history with their historical importance.

Select true statements concerning standards and their importance to the welding
industry.

Complete statements concerning where welders work.

Select true statements concerning job opportunities for welders.
Match welding processes with their functions.

Differentiate between braze welding and brazing.

Match cutting processes with their functions.

Complete statements concerning the importance of welding and cutting pro-
cesses.

Complete a list of personal requirements for a successful welder.

Complete a list of attitudes that promote job advancement.

List occupational advancements available to welders.

List occupational advancements available to welders with some college.
Match professional organizations that benefit welders with their abbreviations.

Complete a personal information work sheet.
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WELDING ORIENTATION
UNIT |

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information and assignment sheets.
Make transparencies.

Discuss unit and specific objectives.

Discuss information sheet.

Invite a local or area officer of the American Welding Society to talk to the class
about AWS activities and the concept of standards in the welding industry.

Consider starting an AWS student chapter at your school and discuss with a local
AWS official how this can be accomplished.

Conduct a tour of school facilities to acquaint studernits with the total school envi-
ronment and places like the student office, counselor's office, break rooms, and
other special areas they should know how to find.

Have the VICA coordinator at your school talk to your students about the objec-
tives of VICA, the benefits of being a VICA member, and the procedure for VICA
membership.

Determine the number of students who do not have social security card numbers
and have them apply for a social security card by using the procedures outlined in
unit VI of this text, “Applying for a Welding Job”

Give test.
INSTRUCTIONAL MATERIALS

Included in this unit:
A, Objective sheet
B. Information sheet
C.  Transparency masters
1. TM 1 — Master Chart of Welding and Allied Processes
2. TM 2 — Golden Rules
D. Assignment Sheet #1 — Complete a Personal Information Worksheet

E. Test
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INSTRUCTIONAL MATERIALS

R Answers to test
Il References:

A. Occupational Outlook Handbook, 1982-83 Edition. Washington, D.C.: U.S.
Department of Labor, Bureau of Labor Statistics, 1982.

B. The Procedure Handbook of Arc Welding, Cleveland, OH 44117: The Lincoln
Electric Company, 1973.

C. Welding Procedure and Performance Qualification. Miami, FL 33126: Ameri-
can Welding Society, 1977.

D. Sacks,Raymond J. Welding: Principles and Practices, Revised. Peoria, IL
61618: Chas. A. Bennett Co., Inc., 1981.

E. Pocket Welding Guide. Troy, OH 45373: Hobart Brothers Company, 1980.
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WELDING ORIENTATION
UNIT |

INFORMATION SHEET

Terms and definitions

A.

Welding — The process of joining two metals together by heating them
with a torch or an electric arc with or without a filler metal

Base metal — Any metal to be welded or cut

Fusion — The joining of metals by melting them together with or without
filler metal

Periods of arc welding history and historical importance

A.

Early welding history — Metals were joined by electric fusion as early as
1782 in Germany, and English, French, and Russian experiments in the
1800’s established the principles of striking and maintaining an electric arc
with controlled voltage and the first arc welding process

Early 1900 welding history — The first patent was issued for a covered elec-
trode and arc-welding methods were used to weld ship hulls and produce
armaments in World War |

Middle 1900 welding history — A new process greatly reduced the cost of
covered electrcdes and arc welding applications expanded into the aircraft,
manufacturing, and construction industries

Later 1900 welding history — World War |l inspired many advances in arc
welding technology, improvements in electrodes, improved applications of
shielding gases, and higher speed applications for the thousands of all-
welded ships produced in World War |, in aircraft production, and in arma-
ments

Recent welding history — New arc welding processes such as GTAW and
GMAW were developed to meet the special needs of industrial production
and there were ongoing improvements and advances in electrode technol-
ogy

Modern welding history — Advances continued in electric arc welding and
brought such processes as arc spot welding, atomic-hydrogen welding,
electro-slag and electro-gas welding, plasma-arc welding and cutting, sub-
merged arc welding, and yet other processes to answer special industry
needs




INFORMATION SHEET

Standards and their importance to the welding industry

A.

As the welding industry grew, it became evident that standards were
needed for manufactured items used in welding, and for standards to test
the qualification of welders

In 1936, the Committee on Standard Qualification Procedure issued its first
report to the American Welding Soclety calling for a general qualification
standard for procedures and performances of welders

As the needs presented themselves, other standards were issued by such
groups as the American Iron and Steel Institute, American Petroleum Insti-
tute, Society of Automotive Engineers, and the Aluminum Assoclation

Where welders work

A.

75% of all welders help manufacture durable goods ranging from trucks
and ships to smaller parts for consumer goods

25% of all welders help;construct bridges, buildings, pipelines, or work in
industrial maintenance

Job opportunities for welders

A.

Employment for welders is expected to increase as fast if not faster than
the average for all occupations through the 1980’s

(NOTE: Statistically, the average increase for all occupations for the 1980’s
Is projected to be 17-25%, but for welders, the projection is for an increase
of 28-49%.)

New welders will continue to be needed to replace other welders who move
to other occupations or retire

Job opportunities for welders will vary strongly by geographic region and
demand for welders will be strongest in the Sunbelt and Western States

Many production lines will use robotic welding systems, but skilled welders
will not be affected by automation

Earnings for welders will continue to be above the average for nonsupervi-
sory occupations




INFORMATION SHEET

VI.  Welding processes and their functions (Transparency 1)

A.

OAW — Oxyacetylene welding, a process for joining metals by heating
them to melting point and allowing the melted portions to flow together
with or without the use of a filler metal (Figure 1)

FIGURE 1

Courtesy Union Carbide Corporation, Linde Division

SMAW — Shielded metal arc welding, a process for joining metals with
heat from an electric arc between a base metal and a flux-covered electrode

that provides both shielding and filler metal as it is consumed (referred to
as “stick” welding) (Figure 2)

FIGURE 2
Covering //
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Solidified slag
\ m 7 Ya.- Shielding gases
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Courtesy Lincoln Electric Company
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INFORMATION SHEET

C. GTAW — Gas tungsten arc welding, a process for joining metals by heating
with an arc between a workpiece and a nonconsumable tungsten electrode
in the presence of a shielding gas (referred to as “TIG” welding) (Figure 3)

FIGURE 3
Tig torch

Travel

T

Shielding gas

Solidified
weld metal

|
Molten weld
metal

Courtesy Lincoln Electric Company

D. GMAW — Gas metal arc welding, a process for joining metals by heating
with an arc between a workpiece and a consumable electrode in the form o!
a continuously-fed wire in the presence of a shielding gas (referred to as

“MIG” welding) (Figure 4)

FIGURE 4 Solid wire

electrode Shielding gas

Current conductor

Travel
Solidified Wire guide and
weld metal contact tube

Gas nozzle

Am\'@., \r—Shielding gas

o o]
SR TTT
SRRSO
SOOI

QN s ///
7 sy

¥

Molten weld
metal

Courtesy Lincoln Electric Company
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INFORMATION SHEET

SAW — Submerged arc welding, a process for joining metals by heating
with an arc between a workpiece and a bare metal electrode continuously-
fed into a covering shield of granulated flux (Figure 5)

FIGURE 5
Solid
slag

: Molten
Frgleaz6n9 siag ELECTRODE. ..
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Courtesy Lincoln Electric Company
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F FCAW — Flux-cored arc welding, a process for joining metals by heating
with an arc between a workpiece and a consumable electrode continu-
ously-fed in the presence of a shielding flux contained inside the electrode
(Figure 6)

(NOTE: There is also a dual-shielded process in flux-cored arc welding
which uses shielding from both the electrode flux and a shielding gas.)

FIGURE 6

Current carrying
guide tube

Insulated extension tip
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7/ weld metal Metal droplets covered with
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Courtesy Lincoln Electric Company
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INFORMATION SHEET

PAW — Plasma arc welding, a process for joining metals by heating with a
restricted arc between an electrode and a workpiece or a constricting noz-
zle with shielding usually provided from a hot, ionized gas projected from
the nozzle as a plasma jet (Figure 7)

(NOTE: Plasma arc welding sometimes employs an addltlonal shielding

gas, and the principle of the high energy density of the plasma jet is also
used effectively in PAC, plasma arc cutting.)

FIGURE 7
Electrode

Plasmagas e

|
it
work j

Courtesy Lincoln Electric Company

VIl.  Braze welding and brazing

A

B.

Brazing — A general group of welding processes that use a nonferrous
filler metal with a melting point over 800°F but lower than the melting point
of the base metais, and distribution of the flller metal is achieved through
caplllary attraction

Braze welding — A general group of weldlng processes that use a nonfer-
rous filler metal with a meiting point over 800°F but lower than the melting
point of the base metals, and distribution of the flller metal |s achleved
through weld design and not by caplllary attractlon

VIll.  Cutting processes and their functions

A

OFC — Oxygen fuei cutting, a general group of cutting processes that use
oxyger and other selected gases which form a chemical reaction with a
base metal at elevatad temperatures to make a cut

(NOTE: When oxygen Is used in combination with acetylene for cutting It is

called oxyacetylene cutting, OFC-A; oxygen and hydrogen, OFC-H4; oxygen
and propane, OFC-P; and oxygen and natural gas, OFC-N.)

. 38
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INFORMATION SHEET

AC — Arc cutting, a general group of cutting processes that use the heat of
an arc between a base metal and an electrode to make a cut

(NOTE: Forms of arc cutting include carbon-arc cutting, CAC, and plasma-
arc cutting, PAC))

The importance of welding and cutting processes

A

Oxyacetylene welding and cutting — The first widely used welding and cut:
ting process, and still used frequently because the equipment required is
readily portable and handy for maintenance welding in industry and agricul-
ture

(NOTE: Students planning a welding career wil! benefit from learning oxy-
acetylene welding and cutting because it helps develop eye and hand coor-
dination and the manual dexterity required to properly perform many other
welding processes.)

Shielded metal arc welding (SMAW) — The first widely used arc welding
process, popular because of its higher rate of metal deposition than oxy-
acetylene, and still frequently used because the equipment is readily porta-
ble, adaptable to many welding applications, relatively inexpensive, and
can be used in adverse weather conditions

Gas tungsten arc welding (GTAW) — A welding process developed to
answer the needs for high-purity welds where control of heat must be pre-
cise to accomplish critical applications with lightweight metals such as
aluminum

Gas metal arc welding (GMAW) — A welding process developed to answer
the needs for high productivity in production line manufacturing, and popu-
lar because of its adaptability to all kinds of metals and reduced distortion
factor which produces high quality welds

(NOTE: Because of its versatility, GMAW welding is popular with semi-auto-
matic, automatic, and robotic applications.)

Personal requirements for a successful welder

A

B
C.

o

m

Manual dexterity, good eyesight, and good eye-hand coordination
Ability to concentrate on detailed work for long periods
Physically able to bend, stoop, and work in awkward positions
Basic skills in math and blueprint reading

Basic skills in welding processes
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Basic skills in metallurgy, the properties of metals

A gocd attitude toward the job and the employer

Attitudes that promote job advancement (Transparency 2)

A.

Enthusiasm and interest — This includes taking pride in your work and
being wiiling to do more than your share when needed

Dedication and dependability -—— This invoives good work habilts, including
regular attendance and being on time, and the ability to understand and fol-
low Instructions

Alertness, quickness of mind — You should always look for unsafe sltua-
tions that could injure workers or damage property, and you should con-
stantly look for more efficient working practices

Honesty and integrity — Employees should give truthful information both
to customers and to their employer

Desire to work — Do things on your own Inltl'atlve, and don’t walt to ba told
when you know what to do

Ability to work with others — Have a positive attitude and control your emo-
tions

Desire to improve oneself — Good employees aiways look for ways to
increase their knowledge; this benefits both the empioyer and emiployee

Put in a day’s work for a day's pay — Be conscious of waste in materials
and time

Be safety conscious — Follow safety regulations and develop safe working
habits. Horseplay is not allowed

Be willing to start at the ground 'zvel — Rome wasn’t built In a day and nei-
ther are good welders, so acrzpt the jobs beginners are assigned, develop
well-rounded skills, anu tiie advancements wlll take care of themselves

Occupational advancements avallable to welders

A.

B.

o

Welding machine or robotic welder operator
Combination welder
Welder-fitter

Specialist welder

38
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Welding supervisor
Welding analyst
Welding technician
Welding instructor
Welding foreman
Welding superintendent
Shop owner

Equipment salesperson
Sales trcubleshooter

Welding inspector

Occupational advancements avalilable to welders with some college

I ® m Mmoo o0 @ p

Welding engineer

Welding development engineer
Welding research engineer
Technical editor

College level welding teacher
Corporation executive

Quality control supervisor

Metallurgist

(NOTE: Many welders have advanced their job opportunities by taking eve-
ning classes at local colleges, junior colleges, or vocational-technical
schools, by joining professional organizations and regularly attending
meetings, and by reading trade journals to keep up-to-date with the acvanc-
ing welding industry)
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Professional organizations that benefit welders and their abbrevistions

A. AA — Aluminum Assoclation
818 Connecticut N.W.
Washington, DC 20006
(202) 862-5100

B. AIS| — American Iron and Stee! Institute
1000 16th St. N.W.
Washington, DC 20036
(202) 452-7100

C. ANS! — American National Standards Institute
1430 Broadway
New York, NY 10018
(212) 354-3300

D. AP! — American Petroleum Institute
2101 L St. N.W.
Washington, DC 20037
(202)457-7000

E. ASM — American Soclety for Metals
Route 87
Metals Park, OH 44073
(216) 338-5151

F ASME — American Society of Mechanical Engineers
345 E. 47th St.
New York, NY 10017
(212) 644-7722

G. AWS — American Welding Society
550 N.W. LeJeune Road
P.O. Box 351040
Miami, FL 33126
(305) 443-9353

H.  NSC — National Safety Council
444 N. Michigan Ave.
Chicago, IL. 60611
(312) 527-4800

l NWSA ~ National Welding Supply Association
1900 Arch St.
Philadelphia, PA 19103
(215) 564-3484
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SAE — Society of Automotive Engineers
400 Commonwealth Dr.
Warrendale, PA 15096
(412) 7764841

SME — Soclety of Manufacturing Engineers
One SME Drive
PO. Box 930
Dearborn, MI 48128
(313) 271-1500
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MASTER CHART
OF WELDING AND
ALLIED PROCESSES

atomic hydrogen wekding. .. AHW gismetalarcwelding.......
bare metal arc welding . ... . BMAW -pulsedarc ....... ..
carbon are welding. . ....... CAW ~short circurting arc
L ; TR, .CAWG m @33 tungsten arc welding .... GTAW
—shielded....... .. CAWS WELOING —pulsedsre ....... .
-twin .. . ..CAW.T aw plasma arc welding
electrogaswelding .. ....... EGW SOLID- shielded metal arc weiding . . . SMAW
flux cored 3t welding .. ..., FCAW STATE BRAZING stud rEWeiding .......... Y
m;g:«c 8 sbmerged arc welding.
coextrusion welding T (. - PR
cold weilding ........
diffusion welding Ebrazing.....uununs
explosion weiding block brazing. ..
forge welding. ......... FOW p:;églsggs diffusion brazing ......
friction welaing......... FRW dipbrazing...........
hotpressure welding ..... HPW flow brazing.....
rollwekding ..vevnnnnnns ROW . furnace brazing........
ultrasonic welding ....... usw induction brazing. ... ..
- tafrared brazing . .
dipsoldering ........... oS RESISTANCE : mfﬂ’;""’ """
furnace soldering .. ... . .FS WELDING rchbrazing ... eas
induction saldering -« ... 15 R jibvsig ) twin carbon ar¢ brazing . TCAB
infrared soldering........ IRS «
iron soldefing .......... INS electron beam welding . . EBW
resistance soldering .. .... RS —high vacuum ...... EBW.HV
torzh soldering ......... TS —medium vacuum .. . EBWMV
wave soldering.......... WS HEAMAL AONESIVE —nonvacuum ....... EBWNV
— s |—{ e, }—{" oo .
welding .....oeieiinn s FW (THSP) (ABD) flow N9 -oennnnen
high frequency resistance welding . HERW induction welding. .. ... . w
percussion wekding ............ PEW 12ser beam welding. .. .. Lew
projection welding ... ....RPW thermit welding ....... ™
resistance seamwelding . ..., ... . RSEW
resistance spot welding ., .. RSW 3ir scetylene welding . . . AAW
upsetwelding ................ uw ARC oxyacetylens weiding. . . OAW
CUTTING oxyhdrogen welding. . . . OHW
clectric arc spraying ... EASP wo pressure gas welding. . .. PGW
flame spraying .. ...... FLSP > e,
plasma spraying ... ... PSP TN air carbon are cutting.. ... . AAC
2ttt carbon arc cutting
chemical flux cutting.. .. . FOC s . |msmelarceutting ..., GMAC
metal powder cutting. . ... POC St @33 tungsten arc cutting .. . GTAC
cxyluel gas cutting .. .... OEC £7, th [menlaccuttng........ MAC
—oxyacatylene cutting. . OFC.A 4 plasma srecutting . ...... PAC
=oxyhydrogen cutting. . OFC-H shitkded metal arc cutting. SMAC
—oxynatural gas cutting. OFC-N
—Oxypropane cutting. . . OFC.P electronbeamcutting ... EBC
oxygen ;‘::‘“'"? """ Cgcc laser besmcutting . ... LsC
oxygen cutting ..... .. 2 welding process

Courtesy American Welding Society
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GOLDEN RULES
{ If You Open I, Close It.
| If You Turn It On, Turn It Off.
If You Unlock It, Lock It.
If You Break It, Repair !t.
If Your Can’t Fix It,
| Call Someone Who Can.

If You Borrow I, Return It.
If You Use It, Take Care Of It.
If You Make A Mess, Clean It Up.
If You Move It, Put It Back.
If You Don’t Know How To Gperate It,
Leave It Alone.
If It Doesn’t Concern You,
Mind Your Own Business.

o 4 3
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ASSIGNMENT SHEET #1 — COMPLETE A PERSONAL INFORMATION WORKSHEET

Directions: The following information is needed for administrative purposes, and to assure
that parents or guardians can be properly notified in the event of an emergency.

Name: Age:

Home Address: Street

City State _______ Zip Code

Grade Classification:

Occupational Objective:

Social Security Number:

Name of Parents or Guardian:

Address:

Home Phone:

Occupation of Parents or Guardian:

Family Doctor: Telephone:

Follow Up Information (list any special circumstances, other persons, or other telephone num-
bers that should be used in the event of an emergency and be sure to include a telephone
number where a parent or guardian can be reached at their place of work):




Match the terms on the right with their correct definitions.

a.

WELDING ORIENTATION
UNIT |

NAME

TEST

The process of joining two metals together
by heating them with a torch or an electric
arc with or without a filler metal

Any metal to be welded or cut

The joining of metals by melting them
together with or without filler metal

1.

Base metal

2. Fusion

3. Welding

Match periods of arc welding history with their historical importance.

a.

Metals were joined by electric fusion as
early as 1782 in Germany, and English,
French, and Russian experiments in the
1800’s established the principles of striking
and maintaining an electric arc with con-
trolled voltage and the first arc welding pro-
cess

The first patent was issued for a covered
electrode and arc-welding methods were
used to weld ship hulls and produce arma-
ments in Worla War |

A new process greatly reduced the cost of
covered electrodes and arc welding applica-
tions expanded into the aircraft, manufac-
turing, and construction industries

World War li inspired many advances in arc
welding technology, improvements in elec-
trodes, improved applications of shielding
gases, and higher speed applications for the
thousands of all-welded ships produced in
World War I, in aircraft production, and in
armaments

1.

Later 1900
welding history

Modern welding
history

. Middle 1900

welding history

Early welding
history
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TEST

e. New arc welding processes such as GTAW 5. Recent welding
and GMAW were developed to meet the spe- history
cial needs of industrial production and there
were ongoing improvements and advances 6. Early 1900
in electrode technology welding history

S Advances continued in electric arc welding
and brought such processes as arc spot
welding, atomic-hydrogen welding, electro-
slag and electro-gas welding, plasma-arc
welding and cutting, submerged arc weld-
ing, and yet other processes to answer spe-
cial industry needs

Select true statements concerning standards and their importance to the welding
industry by placing an “X” in the appropriate blanks.

a. As the welding industry grew, it became evident that standards were
needed for manufactured items used in welding, and for standards to test
the qualification of welders

— b In 1955, the Committee on Standard Qualification Procedure issued its
first report to the American Welding Society calling for a general qualifica-
tion standard for procedures and performances of welders

c. As the needs presented themselves, other standards were issued by such
groups as the American Iron and Steel Institute, American Petroleum Insti-
tute, Society of Automotive Enginzers, and the Aluminum Association

Complete statements concerning where welders work by circling the word(s) that best
completes each statement.

a. 75% of all welders help manufacture (tool parts, durable goods) ranging from
trucks to ships to smaller parts for (export, consumer goods)

b. 25% of all welders help construct bridges, buildings, pipelines, or work in (auto-
mobile assembly lines, industrial mainw:nance)

Select true statements concerning job opportunities for welders by placing an “X” in
the appropriate blanks.

a. Employment for welders is expected to decrease slightly through the
1980's

——b. New welders will continue to be needed to replace other welders who
move to other occupations or retire




TEST

Job opportunities for welders will vary strongly by geographic region and
demand for welders will be strongest in the eastern industrial states

Many production lines will use robotic welding systems, but skilled weld-

ers will not oe affected by automation

Earnings for welders will continue to be above the average for nonsupervi-

sory occupations

Match welding processes with their functions.

R X

a.

A process for joining metals by heating
them to melting point and allowing the
melted portions to flow together with or
without the use of a filler metal

A process for joining metals with heat from
an electric arc between a base metal and a
flux-covered electrode that provides both
shielding and filler metal as it is consumed

A process for joining metals by heating with
an arc between a workpiece and a noncon-
sumable tungsten electrode in the presence
of a shielding gas

A process for joining metals by heating with
an arc between a workpiece and a consum-
able electrode in the form of a continuously-
fed wire in the presence of a shielding gas

A process for joining metals by heating with
an arc between a workpiece and a bare
metal electrode continuously-fed into a cov-
ering shield of granulated flux

A process for joining metals by heating with
an arc between a workpiece and a consum-
able electrode continuously-fed in the pres-
ence of a shielding flux contained inside the
electrode

A process for joining metals by heating with
a restricted arc between an electrode and a
workpiece or a constricting nozzle with
shielding usually provided from a hot,
jonized gas projected from the nozzle as a
plasma jet

- 47
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PAW
SMAW

. SAW

GMAW
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TEST .

7. Differentiate between braze welding and brazing by placing an “X” beside the definition
for brazing.

a. A general group of welding processes that use a nonferrous filler metal
with a melting point over 800°F but lower than the melting point of the
base metals, and distribution of the filler metal is achieved through capil-
lary attraction

— b A general group of welding processes that use a nonferrous filler metal
with a melting point over 800°F but lower than the melting point of the
base metals, and distribution of the filler metal is achieved through weld
design and not by capillary attraction

8. Match cutting processes with their functions.

a. A general group of cutting processes that 1. AC
use oxygen and other selected gase< which
form a chemical reaction with a base metal 2. OFC
at elevated temperatures to make a cut

— b A general group of cutting processes that
use the heat of an arc between a base metal
and an electrode to make a cut

9. Complete statements concerning the importance of welding and cutting processes by ‘
circling the word(s) that best completes each statement.

a. Oxyacetylene welding and cutting — The first widely used welding and cutting
process, and still used frequently because the equipment required is readily port-
able and handy for maintenance welding in (industry and agriculture, airplane
repair)

b. Shielded metal arc welding (SMAW) — The (first, second) widely used arc weld-
ing process, popular because of its kigher rate of metal deposition than oxyace-
tylene, and still frequently used because the equipment is readily portable,
adaptable to many welding applications, relatively inexpensive, and can be used
in adverse weather conditions

c. Gas tungsten arc welding (GTAW) — A welding process developed to answer the
needs for high-purity welds where control of heat must be precise to accomplish
critical applications with (lightweight metals such as aluminum, heavier metals
such as cast iron)

d. Gas metal arc welding (GMAW) — A welding process developed to answer the
needs for high productivity in production line manufacturing, and popular
because of its adaptability to all kinds of metals and (reduced distortion, high
speed) factor which produces high quality welds
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10.

1.

S

TEST

Complete the following list of personal requirements for a successful welder.

g.

Manual dexterity, good eyesight, and good

Abllity to concentrate on for long periods

Physlcally able to bend, stoop, and work in positions
Basic skills in and blueprint reading

Basic skills in processes

Basic skills in , the properties of metals

A good attitude toward the

Complete the following list of attitudes that promote job advancement.

a.

Enthusiasm and interest — This includes taking pride in your work and being
willing to do when needed

Dedication and dependability — This involves good work habits, including regu-
lar attendance and being on time, and the ability to and
Instructions

Alertness, quickness of mind — You should always look for unsafe situations
that could injure workers or damage property, and you should constantly look for
more working practices

Honesty and integrity — Employees should give information
both to customers and to their employer

Desire to work — Do things on your own initiative, and don’t
when you know what to do

Ability to work with others — Have a positive attitude and control

Desire to improve oneself — Good employees always look for ways to increase
; this benefits both the employer and employee

Put In a day’s work for a day’s pay — Be conscious of In materi-
als and time

Be safety conscious — Follow safety regulations and develop safe working
habits. is not allowed

Be willlng to start at the ground level — Rome wasn't built in a day and neither
are good welders, so accept the jobs beginners are assigned, develop well-
rounded skills, and the advancements will
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12.

13.

14.

15.

List five occupational advancements available to welders.

TEST

e.

List three occupational advancements available to welders with some college.

a.

b.

C.

Matcth: professional organizations that benefit welders with their abbreviations.

— b

a.

Aluminum Association

American Iron and Steel Institute
American National Standards Institute
American Petroleum Institute

American Society for Metals

American Society of Mechanical Engiricers
American Welding Society

National Safety Council

National Welding Supply Association
Society of Automotive Engineers

Society of Manufacturing Engineers

Complete a personal information work sheet.

ASME
NSC
SME
AA
AWS
AlISI

7. SAE

10.
11.

ASM
ANSI
API
NWSA

(NOTE: If this activity has not been accomplished prior to the test, ask your instructor
when it should be completed.)

()




10.

1.

WELDING ORIENTATION
UNIT |

ANSWERS TO TEST

a. 3

b. 1

c 2

a 4 d. 1
b. 6 e 5
c. 3 f 2
ac

a. Durable goods, consumer goods
b. Industrial maintenance
b,d, e

a 3 e 6
b 5 f. 1
c 2 g. 4
d 7

a

a. 2

b. 1

a. Industry and agriculture
b. First

C. Lightwelght metals such as aluminum
d. Reduced distortion

a. Eye-hand coordination
b. Detailed work

c. Awkward

d. Math

e. Welding

f. Metallurgy

g. The job and the employer
a. More than your share

b. Understand, follow

c. Efficient

d. Truthful

e. Walt to be told

f. Your emotions

P bt s e e b5 7 e ek o et e n S e Wieh & e b e e
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ANSWERS TO TEST

g. Their knowledge

h. Waste

i Horseplay

j- Take care of themselves

12.  Any five of the following:

Welding machine or robotic welder operator
Combination welder
Welder-fitter

Specialist welder
Welding supervisor
Welding analyst
Welding technician
Welding instructor
Welding foreman
Welding superintendent
Shop owner

Equipment salesperson
Sales troubleshooter
Welding inspector

P3TFTTSe~papoe

13.  Any three of the following:

Welding engineer

Welding development engineer
Welding research engineer
Technical editor

College level welding icacher
Corporation executive

Quality control supervisor
Metallurgist

Sempaooy

14.

T

~oQaoow
-~ DA WO N

15.  Evaluated to the satisfaction of the instructor
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After completion of this unit, the student should be able to relate color-coded safety signs and
tags to their uses, discuss important rules for basic welding safety, select extinguishers for
given classes of fires, and list first aid requirements for common welding injuries. The student
should complete a student safety pledge and be able to select proper first aid procedures for
given emergency situations. This knowledge will be evidenced by correctly completing the
procedures outlined in the assignment sheets and by scoring 100% on the unit test.

2 s A B SRR LT B 3. 0 T WS B T N e T by g U L S5, She At D LTS S i S ol

e e SPECIFIC-OBJECTIVES: e
e o ] \ e o Xt
R R e 1 e N T I N A et 4 8 g e P R e SO

After completion of this unit, the student should be able to:
1. Match terms related to welding safety and first aid with their correct definitions.
2. Match safety color codes with their uses.
3. Match accident prevention signs with their colors and uses.
4.  Match accident prevention tags with their colors and uses.
5. Complete statements concerning the: ALWAYS rules for welding safety.
6. Complete statements concerning the NEVER rules for welding safety.
7. Select true statements concerning shop safety rules.
8. Complete statements concerning ey2 safety.
9. Complete statements concerning good housekeeping rules.
10.  Match factors contributing to back injuries with their causes.
11.  Arrange in order the steps in lifting safely.
12.  List two things OSHA expects of an employer.
13.  List two things OSHA expects of an employee.
14.  Complete statements concerning rules for personal safety.
15.  Select true statements concerning personal physical and hygiene requirements.

16.  Match types of fires with their classifications.
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24,

25.

26.
27.

28.

30.
31.
32.

OBJECTIVE SHEET

Match types of fire extinguishers with their uses.

Match types of fire extinguishers with their recommended operations.
Select true statements concerning fire safety rules.

Define the three components cf the fire triangle.

Complete statements concerning handling and safe storage of gases.
Select true statements concerning rules for handling gas cylinders safely.
Complete statements concerning electrical safety.

Solve a problem concerning first aid for a victim of electrical shock.

Select true statements concerning first aid requirements for common welding
injuries.

Complete statements concerning ways to recognize shock.

Arrange in order the steps in treating shock.

Arrange in order the steps in controlling bleeding.

Match types of bleeding with their characteristics.

Idenify pressure points for checking bleeding.

Select true statements concerning first aid for eye injuries.

Complete statements concerning general guidelines for first aid emergencies.
Complete a student safety pledge.

Select proper first aid procedures.




VL.

Xl

XIl.

VII.

VIIL.

WELDING SAFETY AND FIRST AID
UNIT I

SUGGESTED ACTIVITIES

Provide student with objective stieet.

Provide student with information and assignment sheets.

Make transparencies.

Discuss unit and specific objectives.

Discuss information and assignment sheets.

Review safety rules that apply to classroom conduct, the proper and authorized
use of tools and equipment, school requirements for student insurance, and the
reasons for the student safety pledge.

Invite the local fire department to give a fire fighting demonstration and give a fire
safety talk. Include a demonstration of proper use of fire extinguishers in the shop
and classroom areas.

Discuss the fire evacuation plan for the classroom and shop, evacuation routes
and fire exits, afteremergency assembly points, and procedures for tornado
alerts.

Invite a local red cross instructor or another instructor certified to teach first aid to
talk to the class about emergency first aid procedures, especially those proce-
dures related to treating cuts, puncture wounds, and burns.

Invite a certified first aid instructor to demonstrate the use of pressure points to
control bleeding and the use of cardio-pulmonary resuscitation (CPR).

Invite a local or area manufacturer's representative to talk to the class about gas
cylinder safety, show a good safety film, and present a demonstration of safe han-
dling of gas cylinders.

Give test.

INSTRUCTIONAL MATERIALS

Included in this unit:

A. Objective sheet

B. Information sheet

C.  Transparency masters

1. TM 1 — Recommended Eye and Face Protectors

|
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INSTRUCTIONAL MATERIALS

2. TM 2 — OSHA Poster #2203
3. TM 3 — Fire Safety
4. TM 4 — Pressure Points
5. TM 5 — Standard Student Accident Report Form
6. TM 6 — Ten Commandments of Welding
D. Assignment sheets
1. Assignment Sheet #1 — Complete a Student Safety Pledge
2. Assignment Sheet #2 — Select Proper First Aid Procedures

E. Answers to assignment sheets

F Test

G.  Answers to test

References:

A The American Red Cross, Standard First Aid and Personal Safety. Garden
City, NY: Doubleday and Co., Inc., 1978.

B. Henderson, John, M.D. Emergency Medical Guide. New York, NY: McGraw-
Hill, 1963.

C. Kansas Safety Education Handbook, Volume Ill. Wichita, KS: Kansas State
Department of Education in Cooperation with the Wichita Public Schools,
U.S.D. 259, 1981.

D.  Kidde Portable Extinguishers, The ABC’s of Fire Prevention. Belleville, NJ:
Walter Kidde & Co., Inc., 1978.

E. fé%%trode Pocket Guide. Murray Hill, NJ 07974 Airco Welding Products,

E Safety Precautions. New York, NY 10017: Union Carbide Corporation, Linde
Division, 1979,

G. OSKA Safety and Health Standards {29 CFR 1910), Revised. Washington,

D.C. 20402: US. Department of Labor, Occupational Safety and Health
Administration, 1981.
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WELDING SAFETY AND FIRST AID
UNIT I

INFORMATION SHEET

Terms and definitions

A.

Safety — State or condition of being safe; freedom from danger, risk, or
injury

Accident — Any suddenly occurring, unintentional event which causes per-
sonal injury or property damage

First aid — Immediate, temporary care given the victim of an accident or
sudden iliness until the service of a physician can be obtained

OSHA — The Occupational Safety and Health Administration; federal legis-
lation designed to insure safe and sanitary working conditions for employ-
ees

Pressure points — Points on the body where arteries pass close to the sur-
face of the sitin and in front of bone structure so that pressure forcing the
artery against the bone can check the flow of blood to a specific part of the
body

Combustibles — Materials or liquids that catch fire easily

Hygiene — The science of good health and its maintenance, including sani-
tary practices and cleanliness

Tetanus — An acute, infectious disease that usually enters the body
through cuts or wounds; characterized by spasmodic contractions or rigid-
ity of some voluntary muscles and frequently referred to as lockjaw

Tourniquet — A bandage or strap twisted around a limb to compress the
flow of blood through arteries and check severe bleeding; previously a rec-
ommended first aid procedure, but now recommended not at all or only in
life-threatening situations

Arc burn — A burn on the exterior membrane of the eye caused by expos-
ing the naked eye to the ultra-violet and infra-red rays in the flash of an elec-
tric arc or the exposure of improperiy covered body areas to the flash of an
electric arc

(CAUTION: Although an arc burn usually causes no permanent eye dam-
age, it produces a painful feeling of having sand in your eyes, and since
recovery can take several days, it's good to develop the habit of wezaring the
comect shade of protective lens when working with any welding process.)




INFORMATION SHEET

Safety color codes and their uses
A. Safety green

1.  Applied to nonhazardous parts of machine and equipment surfaces,
like nameplates and bearing surfaces

2. Designates safe areas of equipment, and is also used to show loca-
tion of safety equipment and first-aid materials

@

Safety yellow

1.  Applied to operating levers, wheels, handles, and hazardous parts
that may cause stumbling, falling, snagging, or tripping

2. Designates caution
C. Safety orange

1.  Applied to electrical switches, interior surfaces of doors, fuses and
electrical power boxes, and movabie guards and parts

2. Indicates dangerous parts of equipment which may cut, crush,
shock, or otherwise physically injure someone

o

Safety red

1. Applied to buttons or levers of electrical switches used for stopping
machinery, and to all equipment, such as gasoline cans, which are
fire hazards

2. Designates fire hazards and fire-fighting equipment

(NOTE: The color red is also applied to other fire-fighting equipment,
such as fire alarms, fire axes, and emergency exits.)

E. Safety blue

1. Used to identify equipment which is being repaired or is defective
and should not be operated

2. Designates “out of order” or “defective”

m

Safety ivory

1.  Applied to label edges, vise jaws, and edges of tool rests where extra
light reflection is important

2.  No particular designation except to help show tool and equipment
moving edges more clearly

(S8
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G.  Safety black on safety yellow

1. Applied to area where radiation is a factor or danger
2. Designates radiation hazards

H.  Safety black, safety white, and safety yellow

1. Applied to floors for safety lanes and location of housekeeping sup-
plies

2. The single or combination use of these colors are used to Identify
traffic flow and housekeeping zones

il Accident prevention signs, their colors and uses
A. Danger Signs
1. Used where an immediate hazard exists
2. Colors are red, black, and white (Figure 1)

FIGURE 1

White Letters
Red Background

White Panel DO NOT WATCH ARC
Black Letters WELDER WiTHOUT
Black Border :ﬁmn EYE PROTECTION
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INFORMATION SHEET

B. Caution signs

1.  Used to warn against potential hazards or to caution against unsafe
practices

2. Colors are yellow and black (Figure 2)

FIGURE 2

FLAMMABLE GAS

Yellow Panel
Black Letters—— : 0 SMOKING
Black Border —— NO UPE“ FLAME

C. Safety instruction signs

1. Used where there is a need for general instruction and suggestions
relative to safety measures

2. Colors are white, green, and black (Figure 3)

FIGURE 3
White Letters — >

R “FIRST
Green Panel — AID
Black Border — ™

IV.  Accident prevention tags, their colors and uses
(NOTE: Tags are for temporary use only.)
A. Do not start tags

1.  Are placed at the starting mechanism which would cause hazardous
conditions should the equipment be energized
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2. Colors are red, white, or gray (Figure 4)
SRR

White Letters N ponNOT
| START
Red Square— |

White Tag

FIGURE 4

B. Danger tags
1. Are placed only where an immediate hazard exists
2. Colors are red, black, and white (Figure 5)

FIGURE 5

Whiie Letters \

Red Oval
Black Square—T

White Tag —1

C. Caution tags

1. Are used to warn against potential hazards or to caution against
unsafe practices
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INFORMATION SHEET

2. Colors are yellow and black (Figure 6)

© \
Yellow Letters )
B CAuTION
Black Square — ’

Yellow Tag

FIGURE 6

Out of order tags

1.  Are used to identify pieces of equipment that are out of order
2. Colors are blue and white (Figure 7)

FIGURE 7

/0

White Letters — | OUT OF
Black Square — 1 JERUAY3Y 4

White Tag

p—————

The ALWAYS rules for welding safety

A
B.
C

Always wear suitable protective clothing and eye protection
Always keep a safe, clean work area
Always keep welding equipment in good condition

Always check welding areas to make sure they’re safe to work in
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VL.

VII.

G.

INFORMATION SHEET

Always respect gas cylinders as dangerous and potentially lethal

Always make sure ventilation provides three to four complete changes of
air per hour

Always look out for fellow students and co-workers

The NEVER rules for welding safety

A.

B.

Never enter the welding shop without wearing safety glasses
Never weld, cut, or grind near flammable or explosive materials
Never use oil on gas cylinders, regulators, connections, or hoses

Never permit an electrode holder to come in contact with a welding
machine or a gas cylinder

Never operate ungrounded equipment
Never cut or weld directly on concrete

Never arc weld or operate electrically powered equipment while standing
on wet or damp floors

Never cut into barrels, drums, or any container that has not been purged

Never ground electrical equipment to a building member or a piece of
equipment attached to or part of a building

Never engage in horseplay of any kind

Shop safety rules

A

B.

Keep all hand tools sharp, clean, and in safe working order
Report any defective tools, machines, or other equipment to the instructor
Keep all guards and safety devices securely in place

Operate a hazardous machine only after receiving instruction on how to
operate the machine safely

Report all accidents to the instructor regardless of nature or severity

Turn off the power before leaving a machine tool
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INFORMATION SHEET
Make sure all guards and barriers are in place and adjusted properly before
starting a machine tool

Disconnect the power from machine tocls before performing the mainte-
nance task of oiling or cleaning

Eye safety (Transparency 1)

A.

B.

Wear safety glasses at all times in the welding shop

Wear safety glasses and a face shield when grinding, chipping, cutting, or
shaping metal with any kind of power tool

If you wear contact lenses, check with your doctor to see if the type of lens
you wear requires any special precautions in the work environment

(NOTE: Reports that an electric arc can burn a contact lens to the cornea of
the eye are false, but dust or other contaminants in the air can be irritating
to persons who wear contact lenses, and some work environments may
merit special precautions for contact lens wearers.)

Select proper lens shade for the welding or cutting activity and make sure
the lens is not chipped, cracked, or damaged

Do not wear plastic-coated lenses for welding or cutting
Remember that lens shade numbers are not additive, in other words, a #8

and a #6 lens will not give the same density as a #14 lens, so don’t mix
lenses
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Wear welding goggles or a welding hood with the proper lens shade for all
welding and cutting activity

Example:
LENS SHADE SELECTOR
Type of operation Shade number
Soldering 2
Torch brazing 3ord
Oxygen cutting
0-1inch 3oré
1-6inches 3or5
6 Inches and over 50r6
Gas welding
0- s inch 4or5
/s inch to /2 50r6
/2 inch and over 6or8

Shlelded metal arc welding

/18, 332, s, 5/a2 Inch electrodes 9- 14
Arc cutting 12 - 44
Gas metal arc welding 9.14
Gas tungsten arc welding 9-14

Nonferrous, gas metal arc welding
16, a2, Ys, Sla2 inch electrodes

Gas tungsten arc welding (ferrous), 9.14
gas metal arc welding (ferrous)
1he, a2, s, S/a2 Inch electrodes
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Good housekeeping rules

A

Arrange machinery and equipment to permit safe efficient work practices
and ease in cleaning

Store materials and supplies in proper places

Store tools and accessories safely in cabinets, on racks, or other suitable
devices

Keep working areas and work benches clear and free of debris and other
hazards

Keep floors clean and free from obstructions and slippery substances
Keep aisles, traffic areas, and exits free of materials and other debris

Dispose of combustible materials properly or store them in approved con-
tainers

Store oily rags in self-closing or spring-lid metal containers

Keep sufficient brooms, brushes, and other housekeeping equipment read-
ily available

Factors contributing to back injuries and their causes

A

Weight — This usually results from ovarestimating your physical abilities
and trying 1o iift more weight than you can handle, and sometimes it results
frorn trying to be macho in front of fzllow workers (Figure 8)

FIGURE 8
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B. Size — This usually results from moving an object that may be within your
weight capacity, but too long, high, or wide to lift safely (Figure 9)

FIGURE 9

C. Shape — This usually results from moving an object that may be within
your weight capacity, but has a cylindrical or other odd shape that makes
safe lifting difficult (Figure 10)

FIGURE 10

D. Obstructions — This usually results from stacking materials so high that
vision is limited and obstructions in the pathway can’t be seen (Figure 11)

D

FIGURE 11
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E. Improper position — This usually results from twisting or turning into an
awkward position when lifting (Figure 12)

FIGURE 12

E Improper storage — This results in strain caused by not storing heavy
objects at least 12" off the floor (Figure 13)

FIGURE 13

G. Improper reaching — This usually results from carelessly using chairs or
boxes to reach from instead of safely using a ladder (Figure 14)

FIGURE 14 3
\] “Zy }\
h )

(L
T

— ——

68




INFORMATION SHEET
Xl.  Steps in lifting safely

A.  Approach the load, size up its weight, size, and shape and consider your
physical ability to handle it (Figure 15)

ﬁﬁ

B. Place your feet close to the object to be lifted and keep your feet 8 to 12
inches apart for good balance (Figure 16)

.4

C. Bend you knees to the degree that it is comfortable, get a good hand hold,
then use both leg and back muscles to begin the lift (Figure 17)

FIGURE 15

FIGURE 16

FIGURE 17
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D. Lift the load straight up, smoothly and evenly, while you push with your legs
and keep the load as close as possible to your body (Figure 18)

FIGURE 18

E. Lift the load into carrying position, making no turning or twisting move-
ments until the lift is completed (Figure 19)

FIGURE 19

F Turn your body with changes of foot position while you visually check your
path of travel to make sure it is clear (Figure 20)

FIGURE 20
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Set the load down by using leg and back muscles together, slowly lower *hie
load by bending your knees, and release your grip only after the load is
securely positioned (Figure 21)

FIGURE 21

When lifting or carrying with another worker, make sure the load is equally
distributed, and carry long objects at the same level and on the same side
of the body (Figure 22)

(NOTE: When moving or carrying large metal sheets, it is especially; impor-
tant to have another worker heip.)

FIGURE 22

Things OSHA expects of an employer

A.

To provide a hazard-free workplace and comply with occupational safety
and health standards

To inspect job sites to assure they meet safety standards
To use properly color-coded signs to warn of danger

To keep required records of work-related injuries and to post an annual sum-
mary in February of each ar

Lo
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Xi.

XIV.

XV.

INFORMATION SHEET

To report within 48 hours to OSHA any accident which is fatal or hospital-
izes five or more workers

To post in a prominent place OSHA poster #2203 informing workers of their
tights and responsibilities (Transparency 2)

Things OSHA expects of an employee

A.

Read the OSHA poster #2203 and comply with its standards (Transparency
2

Follow employer safety and heaith rules and wear prescribed clothing or
protective equipment on the job

Report hazardous conditions to a supervisor

Report all job-related injuries to a supervisor and seek prompt treatment if
required

Report to OSHA in a responsible manner any hazardous working situations
which you feel the employer has not attended to properly

Rules for personal safety

A.

Wear shop clothing appropriate to the instructional activity being per-
formed, and do not wear greasy clothing

Confine long hair before operating rotating equipment
Remove ties when working around machine tools or rotating equipment

Remove rings and other jewelry when working in the shop, and avoid wear-
ing safety glasses that have wire frames

Conduct yourself in @ manner conducive to safe shop practices

Do not smoke in restricted areas and do not carry a butane or propane
lighter in your pocket around any welding or cutting activity

Personal physical and hygiene requirements

A.

Take a bath or shower daily

(NOTE: This should be a matter of personal pride, a matter of habit, but
beyond that, it's a responsibility to your fellow workers or classmates.)

Stay in good physical condition because this also promotes good psycho-
iogical health
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Do not drink alcoholic beverages or use drugs on the job, and don’t show
up for work with a hangover

(CAUTION: Even at the hangover stage, alcohol impairs judgment and
endangers co-workers, and drugs are both physically and psychologically
damaging.)

Pay attention all the time because the majority of accidents happen to
beginners in their first few months of work

Types of fires and their classifications (Transparency 3)

A.

Class A — Fires that occur in ordinary combustible materials
Examples: Wood, rags, paper, or trash

Class B — Fires that occur in flammable liquids

Examples: Gasoline, oil, grease, paints, and thinners

Class C — Fires that occur in electrical and electronic equipment

txamples: Motors, switchboards, circuit wiring, radios, and television
sets

Class D — Fires that occur in combustible metals

Example: Powdered aluminum and magnesium

Types of firs extinguishers and their use (Transparency 3)

A.

Water types
1. All water types are used for class A fires only
2.  Stored pressure —- Operate by squeezing handle or turning valve

3. Cartridge operated — Operate by turning cylinder upside down and
bumping

4.  Water pump tank — Operate by pumping the handle

5. Soda acid — Operate by turning cylinder upside down
Foam type

1. Use for class A or class B fires

2.  Operate by turning cylinder upside down
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C. Carbon dioxide types (CO,)
1. Use forclass E or class C fires
2. Operate by pulling pin and squeezing lever
D. Dry chemical type
(NOTE: This is a universal type.)
1. Use for class B or class C fires
2.  Operate by pulling pin or rupturing cartridge and squeezing lever

(NOTE: Fire extinguishers are not effective for class D fires. Instead,
smother metal fires with dry sand, dirt, salt, or soda ash.)

XVIIl.  Types of fire extinguishers and their recommended operations

A. Foam — Instead of spraying stream into the burning liquid, allow foam to
fall lightly on the fire (Figure 23)

FIGURE 23

¢

B. Carbon dioxide — Direct discharge as close to fire as possible, first at the
edge of flames, then gradually forward and upward (Figure 24)

FIGURE 24
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C. Soda acid — Direct stream at base of fire (Figure 25)

FIGURE 25

D. Pump tank — Place foot on foot pump and direct stream at base of fire (Fig-

ure 26)

FIGURE 26

E. Dry chemical — Direct at the base of the flames and with a class A fire, fol-

low up by directing the dry chemicals at remaining material that is burning
(Figure 27)

FIGURE 27
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Fire safety rules

A.

Report immediately anything that might indicate a potential fire hazard

Example: The sound of wires shorting even though they can’t be seen, a
light that blinks on and off, and the smell of smoke even when a
flame is not visually apparent all indisate potential fire hazards

Know the location and the proper operation of fire extinguishers and make
sure they have been recently checked

Know where the nearest telephone is and make sure the number of the
nearest fire department is listed on the phone

Know the procedure for evacuating the building and the location of all fire
exits in case one or more exits may be blocked

Smoke only at authorized times and in authorized areas and make sure cig-
arette butts are completely extinguished and properly discarded

Examine materials and equipment around the workplace to determine what
types of fires might occur, then make sure available fire extinguishers are
correct for the classes of fires that might occur

Isolate combustible materials in fire-resistant areas

Dispose of rubbish regularly

Conduct fire drills at regular intervals to make sure the alarm can be heard
over shop noises, and that everyone knows evacuation routes, exits, and
assembly points

(NOTE: During a fire alarm, students should go to an assembly point pre-

determined by the instructor, and this point should be used to azcount for
all students who have evacuated the building.)
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XX.  Three components of the fire triangle (Figure 28)
A. Fuel — Any combustible material
B. Heat — Enough to raise the fuel to its ignition temperature
C. Oxygen — Necessary to sustain combustion

FIGURE 28

To produce fire, three things must be present at the same time.

& <

;S,
7%
OXYGEN

If any one of the three is missing, a fire cannot be started or, with the removal
of any one, the fire will be extinguished

5 & v/ \%
< @ <
Y &/ \»

OXYGEN OXYGEN
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Handling and safe storage of gases

A.

B.

C.

Oxygen

1.

Oxygen is a colorless, odorless, and tasteless gas

2. Oxygen supports and can greatly accelerate combustion

3. Use no oil or grease on any oxygen equipment or fittings

4. Liquid oxygen is extremely cold, so avoid accidental contact with
skin
(NOTE: Liquid oxygen is - 297°F below 0.)

5. Oxygen should not be stored near acetylene cylinders

Acetylene

1. Acetylene is a colorless gas with a distinctive garlic-like odor

2. Acetylene mixed with oxygen or air in a confined area will explode if
brought into contact with a flame or heat source

3. Acetylene should never be used in excess of 15 psi

4.  Acetylene should be stored in a well ventilated area

5. Acetylene gas when combined with oxygen burns at temperatures
up to 6,300°F

6.  Acetylene should never be used from a cylinder in a horizontal posi-
tion because this can separate the acetone from other components
and create a dangerous situation

Argon

1. Argon is a colorless, tasteless, and odorless gas

2.  Argon is a nonflammable gas

3. Argon is an inert gas

4.  Argon is a cleaning gas when used * , weld aluminum

5.  Argon gives a smoother arc action during welding

6. Argon should be stored in a well ventilated area because it will dis-

place oxygen in the air
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Carbon dioxide

1. Carbon dioxide is a colorless, tasteless, and odorless gas

E.

F

G.

H.

2. Carbon dioxide is a very cold gas which can cause severe frostbite to
the skin '

3. Carbon dioxide can displace the life-giving atmosphere which can
_ cause suffocation, so store in well ventilated area

4. Carbon dioxide is used as a shielding gas in a variety of welding
operations

Nitrogen
1. Nitrogen is a colorless, tasteless, and odorless gas

2. Nitrogen is an extremely cold gas which can cause severe frostbite
to the skin

Helium
1.  Helium is a tasteless, colorless, odorless gas
2. Hellum is an inert welding gas used for shielding
3.  Helium should be stored in a well ventilated area
Propane

1. Propaneis a colorless gas and is a hydrocarbon present in petroleum
and natural gas

2. Propane should be stored in a well ventilated area

3. Propane gas when combined with oxygen burns at temperatures up
to 5,190°F

Mapp (methylacetylene and propadiene)
(NOTE: Mapp is a trade name of the Dow Chemical Company.)
1. Mapp is a colorless gas that has a strong garlic smell

2. Mappis an acetylene product that is liquified and stabilized so that it
can be used at 375 psi at 170°F

3. Mapp gas should be stored in a well ventilated area
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4. Mapp gas when combined with oxygen burns at temperaturas up to
5,301°F
Natural gas
1. Natural gas Is a tasteless, odorless, and colorless gas
2. Natural gas Is a gaseous hydrocarbon which has been dlstilled
3. Natural gas should be stored In a well ventilated area

4. Natural gas when combined with oxygen burns at temperatures up
to 5000°F

Rules for handling gas cylinders safely

L

M.

Never use a cytinder cap to lift a cylinder
Never use oil or grease on a cylinder fitting
Never expose a cylinder o excessive heat
Never roll a cylinder horizontally across a floor

Never tamper wlith or attempt to repalir a cylinder valve, but report it to your
instructor immediately

Keep caps on cylinders when they are not in use

Store all cylinders in well ventilated areas

Chalin all cylinders in an upright position, even empty ones

Do not drop or strike cylinders sharply

Do not use a hammer or wrench to force cylinder valves open

Keep all cylinders away from electrical contact and any welding arc
Close cylinder valves wnhen not in use

Never transport cylinders with regulators attached

Electrical safety

A.

B.

Do not operate electrical equipment without Instructions from instructor

Do not touch live electrical parts or electrodes with bare skin
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Do not operate electrical parts with wet gloves or wet clothing

(NOTE: To prevent harmful body shocks, keep hands, fest and clothing dry,
and use a dry board or rubber mat when water, moisture, or perspiration
cannot be avoided.)

Never touch an electrode to a grounded surface for these parts will become
electrically live

Do not operate equipment beyond Iits rated capacity

Know cable loads and do not use welding cable at currents in excess of
their capacity

Replace worn or bare cables to prevent electrical shock or damage to
equipment

(NOTE: Cables can be taped provided the tape has an electrical resistance
that is the equal to the original insulation.)

Make sure all cable connections are tight, because loose connections
could cause overheating of cables and electrical terminals

When not in use, never place an electrode holder in contact with a
grounded metal surface because it could short circuit the welding machine

Machines must be Installed according 1> national and local electrical
codes

Do not make any adjustment or repairs to any electrical equipment until all
power has been disconnected or the electrical breaker has been turned off

(NOTE: Adjustments or repairs should be done only by authorized persons.)
Know where all emergency shut down switches are located

All electrical equipment and tools should be properly grounded to prevent
any injury to the operator

First aid for a victim of electrical shock

A.

Safely remove the victim from contact with the source of electricity using
the following procedure

(CAUTION: Do not touch the electrical circuit or the victim unless the power
is off or you are insulated.)

1.  Turn off the electricity by means of a switch or circuit breaker or cut
cables or wires by means of a wood-handled axe or insulated cutters
if available
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2. Useadry stick, rope, leather belt, coat, blanket, or any other noncon-
ductor of electricity to separate the victim from the electrical circuit

B. Call for assistance

1. Others in the area may be more knowledgeable than you about treat-
ing the victim

2. Another person can call for professional medical help while you
administer first aid

C.  Check victim’s breathing and heartbeat

(NOTE: TIME IS LIFE AT THIS POINT!)

1. If pulse is detectable, but breathing has stopped, administer mouth-
to-mouth resuscitation until medical help arrives

2. If heartbeat has stopped, administer cardiopulmonary resuscitation,
Lut only if you have been trained in the proper technique

(CAUTION: Carciopulmonary resuscitation can sometimes cause
more harm than good to a victim unless the person administering the
first aid has been trained in the proper procedure.)

3. It both heartbeat and breathing have stopped, alternate between car-
diopulmonary resuscitation and mouth-to-mouth resuscitation, but
again only if you have been trained in this technique

D. Administer first aid for shock and burns as necessary

1. Use blankets or coats to help keep the victim as warm and comfort-
able as possible while waiting for help

2. Raise victim’s legs slightly above head level to help prevent shock

3. If the victim has suffered burns:

a. Cover your mouth anc nostrils with gauze or a clean hanker-
chief to prevent breathing germs on the victim while treating
the burns

b. Wrap burned area firmly with sterile gauze or clean linen or
towels

(CAUTION: Do not attempt any other treatment of burns.)

E. Always continue treatment but only within your ability until medical help
arrives
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XXV.  First aid requirements for common welding injuries
A. Minor cuts

1. Clean with mild soap and water, rinse thoroughly with water, clean
again as required

2.  Cover with dry sterile dressing

3.  Notify supervisor or instructor

4.  Always consider ietanus as a potential hazard
B. Puncture wounds

1. Puncture wounds through the skin need prompt medical attention to
avoid severe infection

2.  Clean with soap and water, rinse thoroughly with water, clean again
as required, and cover with a dry sterile dressing

3. Notify supervisor or instructor
4.  Always consider tetanus as a potential hazard
C. Slivers and splinters

1.  Deep penetration through the skin by slivers and splinters always
carries the risk of infection and should be treated as such

N

Do not attempt to remove deeply imbedded splinters, especially
where the area appears to be infected

3. Notify supervisor or instuctor

4.  Always consider tetanus as a potential hazard
D.  Thermal burns

1. Give shock treatinent to victim immediately

2.  Remove clothing from area of burn but do not remove material adher-
ing to burn area

3. Apply thick, dry sterile dressing and bandage snugly to exclude air

4.  If sterile dressing is not available, use close-woven, white clean cloth
and bandage snugly
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Chemical burns

1.  Give shock treatment to victim immediately

2. Immediately wash off chemical with large quantities of running water
3. Cut off clothing from affected area

4. Apply thick dry sterile dressing and bandage snugly to exclude air

5. If sterile dressing is not available, use close-woven, white clean
cloths and bandage

Ways to recognize shock

Skin is pale or bluish

Skin may be moist and clammy, even cold to the touch
Victim feels weak

Pulse is rapid and weak

Breathing rate is fast and irregular

Victim may be confused or incoherent

Steps in treating shock

A.

B.

Notify supurvisor or instructor IMMEDIATELY
DO NOT DELAY immediate first aid treatment; it can be life saving

Eliminate the causes of shock, control bleeding, or administer artificial res-
piration if the victim is not breathing

Keep victim lying down with feet stightly elevated

(CAUTION: If the victim has sustained a head or chest injurv. do not elevate
the feet. Leave the victim !ying flat, and when in doubt about the nature of
the wound, ieave the victim lying flat.)

Cover the victim to retain body heat, but do not make the victim sweat

Give no liquids or food to victim

-~
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XXIX.

Steps in controlling bleeding

A.

Types of bleeding and their characteristics

A.

O

Pressure points for checking bleediny (Transparency 4)

A
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Place a compress of sterile gauze or the cleanest available material directly
over the bleeding site

Press firmly with fingers or palm of one hand

Elevate the bleeding parts above heart level unless there is evidence of a
fracture

If blood soaks through the first compress, place another compress on it,
but do not remove the first compress

Secure compress with a pressure bandage
Treat for shock

If there is a severe life-threatening hemorrhage, AND ONLY AS A LAST
RESORT, APPLY A TOURNIQUET

(CAUTION: There is an enormous pressure build-up at the point of tourni-
quet application. Premature loosening of the tourniquet could cause an
excessive loss of blood, and that is why a tourniquet, once applied, should
not be loosened except by a physician or on the advice of a physician.)

Arterial bleeding — Characterized by bright-red blood that spurts from the
wound ir sometimes alarming quantity

Venous bleeding — Characterized by dark-red blood that flows from the
wound, sometimes in great quantity

Internal bleeding — Characterized by coughing up blood, vomiting blood,
or the presence of blood in the victim’s stocls

Bleeding from the front of the face can often be controlled by pressing the
facial artery

Bleeding frorii the armpit, or someiimes the entire arm, can often ba con-
trolled by pressure on the subclavian ariery

Bleeding from an arm can often be controlled by pressure on the brachial
artery

"
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Bleeding from a leg can often be controlled by deep pressure on the femo-
ral artery

(CAUTION: The pressure point selected must be between the heart and the
wound. Instruction by a qualified first aid instructor is the best way to learn
where pressure points are and how to be sure the right one is selected.)

First aid for eye injury

A.

B.

Every eye injury should receive immediate first aid attention
Notify your supervisor or instructor immediately

For an apparent minor object in the eye, have the person wink several
times. If the tears produced by winking do not remove the object, assume
that the object is embedded and use the following procedure:

1. Have the victim close his or her eyes
2.  Put a piece of moist cotton over the closed lid
3. Place a bandage over the cotton

4.  Get the victim to a doctor as soon as possible

When the eyeball has been obviously scratched or penetrated, apply a ster-
ile dressing, bandage loosely, and get medical help immediately

Never permit the victim of an eye injury to rub his or her eye

When in doubt about any eye injury, seek the most immediate medical
attention whether it's on the job or in the classroom

Even though damage may be confined to one eye, it is sometimes best to
bandage both eyes with a sterile dressing so the victim will not have a ten-
dency to move the damaged eye

For chemical or acid splashes, flush the eyes immediately at an eye-flush-
ing station or use a bottled, portable flushing solution, then seek immedi-
ate medical assistance

General guidelines for first aid emergencies

A.

B.

Never hesitate to administer first aid when it is needed

Always have a reason for what you dc
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Reassure the injured person that everything possible is being done

(NOTE: Hearing the ccacerned voice of a co-worker is psychologically com-
forting to an injured person and can actually lessen the degree of shock,)

Make accurate notes about tive accident including name of victim, time,
place, cause or nature of the accident, and any first aid that was adminis-
tered

Do not notify the victim’s family because this is the responsibility of the
school, the jobsite supervisor, or the medical facility

Report all accidents and injuries to your instructor or jobsite supervisor, no
matter how minor they may seem to be

File a complete accident report and submit a copy to the proper persons
(Transparency 5)

(NOTE: Follow emergency procedures that have been adopted by local
school board.)
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Safety Glasses
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Cutting Goggles 'Chipping Goggles

Welding Helments

‘ Face Shield




job
safety

and
health
protection

The Occupationa’ Satety and Mealth Actot 1970
Drovices b satety and health protection tor
workers th1ough th.e promotion of safe anvd
healthtul working Contons. throughout the:
Naton Requirements of the Act i fude

the fotiowing

Employers:  £xch smploysr shaii fumish 1o esch ol his
{ree from oartied s
e

that sre causing or are kely 10 cause desth
of serious harm 0 his employees. and shall
comply with occupational safety snd health

standards issued under the Act.

Employees: Esch employee shall comply with alt
occupational satety snd hesith atandards,
rules, regulations and o-Jers issued under
the Act that apply o his own actions . xd
conduct on the job

The Occupatonal Satety and Health Agminis
13bon (OSHA) of the Depantment ot L atxr has
the Dtmary responsibilily lor acministereg the
Act OSHA issues occupanonal salety ana
heatth slandaras anxs its Compliane e Satety
and Health Othcers CONIUC] 1ObsIE INSHEC TS
10 ensure omphance withthe Act

INSPECtion:  1re act requires tat a representate ot e
employer and a representalive authonzed by
t yees be Gven an unily 16 e
company the OSHA inspex 1or 107 the puftar «
of axing 1He iInspecton

Where thet€ s 1O aulhonzext e1g,niyee regr »
sentative the GSHA Comptance Ot erm.
CONSult with 3 reasonable number ol empio, ees
concernming salety and health conditns n

the wurkplace

Complaint:  empioyees or e ve S have the
0ght 10 hile a complant with the nearest 0% A
office requesting an inspection it they beteve
unsate or UNhe3!thtut CONALONS exist in therr
workplace OSHA will withhold on rexqguest
names of employees complaning

The Act provdes that employees may not be
T1$ChItGed O AhCHMINALE 3gainst In any way
for ihng sa'ety and hea'th complainty o
otherwise exercisng their 1Ghts under the Act

An employee who beheves he has been
dischminated aganst may hie a complaint win
the nearest OSHA oftice within 30 days of the
allcgw ASCHMINGHON

ERIC

' Aruitoxt provided by Eic:

Citation:

P sed
Per?lg?ty:

Voluntary

Activity:

More
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OSHA Poster #2203

$upon inspecton OSHA believes an empiayer
nas violated the Act a Citaton alieging such
viotatons wilt e 1ssued to the employer Each
CHalon will specity 2 time penod within which
the alleged violation must be corrected

Tre OSHA Citation must be promnently dis
Dlayed ator near the place of atleGed violaton
v theee days O ur tif it 15 Coreected whicheves
s 3% lowam employees of cangers that may
enst there

Tne Act des for Y

3ganst employers of up to $1000 for each
$eN0US violation and for 0phonal penaites of
up 10 $1000 k¢ £3ch NONsenous viotation
Penaltes of up 1o $1000 per day may be po-
posed lor Laikure 10 Correct violations within the:
OpOsed tene penod AlSO any empioyer who
willlully or repeatedty viotates the Act may be
assessed penathes of up 10 $10.000 kor each
Sueh violaton

Cominal penalties ate also provided kr in the
Act Any wilitul victation resuttng s death of an
loyee upon ¢ 5 bya
hoe of not more than $10000 o by ¥nprison
ment £of not More that six monihs, o by both
of 3n empioyer after a hist ¢
doubles these Maxmum penaites

While providng penalhes for viotatons the At
also encourages efions by labor and manage
ment belore an OSHA mspecton 10 recuce
nrnes and iIlnesses atising out of empigyment

The Depantment of Lador encourages employers
3nd employees 10 reduce workplace hazards
voitanly and 10 deveiop a3nd wmprove salety
303 hedlth programs o all workplaces and
|lK}||$|lle$

Such cooperative achon woukd Mitia'ty K0Cus on
the wientiticalion and ehminaton of hazards
hat coukd Cause death injury or iliness to
employees and supernsors There are many
DUdIKC 363 private orgamzalons that can pro-
Vige INMOMAlGN an! 35$«S1ance o this eHont

of reauested

Information: asationa information and copies of the Act,

BEST COPY AVAILABLE

specitic OSHA salety end hasith standards,
and other applicadle regulstions sy be
obtained from your smployer or from the
nesrest OSHA Regional Offics in the fedlowing
locations

Atlanta, Georgls

Boston, Massachusetts
Chicago, Hiinois

Dellss, Teras

Denver, Colorado

Ksnsas City, Missourf
Now York, New York
Philadelphia, Pennsylvants
San Francisco, Californis
Seeitte. Washington

Telerhone mambers ko7 these oftices and
0gitonal Atea Ofee 1ocatons ate hsted m
e telephone dreclony urdses the Unied States
Deranment oL abor  the Unided States
Government histing

wasmngtor €
1981
CeeA A0y

Raymomy J Oungean
Sect tary ¥ Labor

U.S. Department of Labor

Orivber sre Satacs 6nd Haen® Adm s imeres

YT
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@ Fire Safety

KIND OF FIRE APPROVED TYPE OF EXTINGUISHER
CtnssoF = | ciinck e | MATCH uP PROPER EXTINGUISHER WiTH CLASS OF FIRE SHOWN AT LEFT
FIRE YOU ARE | COLUMNS
FIGHTING... | TOTHE | Gomonor] DIOKIDE | aer | TUMP { GAS MUt [oROINARY

RIGHT OF Aluminum | cyrpon Bicarbonate |  Plain RIDGE .oy CHEMICAL
THAT cfhe. | Domde | ofSods water | water Ex.
CLASS boweof | preune® | ovgor Besey | CHEMICAL
» phunic Aad g:xldﬂ
CLASS A FIRES

-

=4
-~
‘4‘\\

CLASS B FIRES
. USE THESE
EXTINGUISHERS

e
o r 9 FLAMMABLE
N A LIQUIDS, GREASE
) * GASOLINE
o ® PAINTS
— * 0ILS, ETC.

CLASS C FIRES

CLASS € FIRES
USE THESE
EXTINGUISHERS

X

USE THESE
EXTINGUISHERS
— I
ORDINARY
COMBUSTIBLES e X A
. * wooD
* PAPER A
* CLOTH
ETC. ,

>

(@B

ELECTRICAL
EQUIPMENT

* MOTORS

® SWITCHES
ETC.

&

() 90
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Aruitoxt provided by Eic:

Standard Student
Accident Form

STANDARD STUDENT ACCIDENT REPORT FORM
Part A. Information on ALL Accidents

1 Name. Home Address:
2. School® Sex M. FO. Age —— Grade or classification:
3 Twme sccident occurred. Hour AM; PM Date
4 Plae of Accident: School Building [ School Grounds [ To or from School [J Home (] Elsewhere
Abrasion w——  Fractuce —_— DESCRIPTION OF THE ACCIDENT
> ﬁ:; ';::'32" D ;,‘:‘;:;:::’; - How did accident happen> What was student doing?‘ Whete wis student?
w = Bite — Punuure e | Lust specsfically unsafe acts and unsafe conditions existing  Spexify any tool.
% 3 | Bruise —  Scalds e | mactune or equipment involved
= Z | Burn e Sratches —_—
g w | Concussion . Shok(el) —0
o | Cu e Sprain —_—
Dislocation e
Other (specify)
Abdomen — Foot —_—
Ankle e Hand —
2 Arm e Head —
O o | Back e Knee ———
® w | Chest —— Leg PR
w & | Far —  Mouth —
O5 1 Eibow — Nos —
= Z | Eype — Salp —
< Face e Tooth —
L Finger —  Wrist —_—
Other (speaify)

Degree of Injury. Death[] Permaneat Imparment (] Temporary Disabiluy [ Nondisabling (]
Total number of days lost from school: (To be filled in when student returns to schuol)

~No

Part B. Additional Information on School Jurisdiction Accidents
Teacher in charge when scaadent occursed (Enter name) :
Present at scene of accident: No- Yes-

L4

First-aid treatment . By (Name):
Sent to school nurse .. By (Name):
Sent home e By (Name)
Sent to physician w—— By (Name):

Physician’s Name:
Sent to hospital e By (Name):

Name of hosputal:

IMMEDIATE °
ACTION TAKEN

10. Was a parent or other individual notified? No . Yes'—. When- How:
Name of individual notified:

By whom? (Enter name):

11 Witnesses. 1. Name: - Address
2. Name: Address

12. Specify Activity Specify Activity Remerks

Athletic field Locker What rec dations do you have for pre-
Audtorium Pool venting other accidents of this type?
Cafeteria Sch grounds
Cl shop
Corridor —_—__  Showers
Dressingroom ____________ Stairs

Gy Toilets and
Hoine Econ. washrooms
Laboratories Other (specify)

LOCATION

Ssgned: Principal: Teaches:

ERIC

Nutwnal 3¢ty Comnaile Form Schot 1y Frnted in US A
Hepr IIMY ! Stock No 42921
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Ten Commandments
of Welding

1. thou shalt not weld on an unpurged tank,

for the noise will be very loud when the tank explodes and thy friends will console
thy widow in ways generally unacceptable unto thee.

2. thou Shalt Secufe thy tankS, lest one fall on thy

toot and transform thee into less than a graceful dancer when called upon by thy
wife orother female friend,

3. thou shalt clean thy work carefully, es

thee gaze upon thy work falling apart as it passeth out of thy sight.

4. thou shalt place thy work in 715, or over

holding fixtures for thy eye is a poor instrument for the measurerhent of angles and
great will be the wrath of thy leader as thou art doing thy task a second time.

5. thou shalt not weld near batteries, con

pressed gasses, or flammable materials lest a spark from thy labors create a fire
which would cause thee to continue thy chosen profession in an open field or other
such drafty place.

6. thou shalt take great care of thy tools
ana equlpment, test thy friend who is in charge of such things smites

thee about thy head and shoulders for being a wastrel and a knave.

7. thou shalt not perform thy art without

Proper Ventlllation, for the smell of toxic gasses produced by the

heating of primers, and painted or plated surfaces is worse than a bad cigar and will
remain with thee uritil the end of thy days.

8. thou shalt not weld without goggles, v

shalt thou allow others to gaze upon thy iabors, lest thy employment, or the em-
ployment of others be changed to sitting on cold and rainy streets while selling
pencils.

O. thou shalt wear sturdy gloves, s vuns upon

thy hands are a source of great pain when thou art attempting to raise thy bowling
average.

10. thou shalt ground thy work, wmen wou weise

with a machine of arcs, for thou art a poor conductor of electricity and the
shock which thou shait receive shall ruin thy plans for thy weekend

Courtesy Universal Welding Products

33
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WELDING SAFETY AND FIRST AID
UNIT Il

ASSIGNMENT SHEET #1 — COMPLETE A STUDENT SAFETY PLEDGE

STUDENT SAFETY PLEGGE FOR VOCATIONAL WELDING

whe is enrolled in vocational welding studies at
will, as a part of the training program, operate
machines and equipment. This activity requires the written permission of parent(s) or guard-
ian.

Itis understood that each student will be given proper instruction in the safe use of machines

and equipment before being allowed to operate the machines or equipment alone. Further, the

student wiil be instructed in ruies and regulations and safety requirements for classroom and

shop activities. The student must assume responsibility for conducting himselt’herseif in a

safe manner, and it is requested that the student sign the following student safety pledge:
1. 1 PROMISE TO ABIDE BY ALL SAFETY RULES FOR THE SHOP AS FOLLOWS:

a. To use hand tools and power tools only after proper instruction and only
with the instructor’s permission

b. To use all tools and equipment only for their intended purposes, and to
wear safety glasses at all times in the shop area

c. To exhibit a concern for tools and equipment by returning them to proper
storage areas after use

d. To contribute to good housekeeping requirements and to keep the shop
area clean and safe

e. To abide by all fire regulations and to respect no smoking signs or areas
f. To avoid horseplay at all times
g. To follow all rules and regulations of the school
2. | WILL REPORT ALL ACCIDENTS TO THE INSTRUCTOR IMMEDIATELY
Date STUDENT’S SIGNATURE

As parent(s) or guardian of I hereby give consent for
my son/daughter to operate all machines and equipment necessary for carrying out the
requirements of the welding course in which he/she is enrolled (parent or guardian signature
not required for students of legal age.)

DATE
PARENT(S) OR GUARDIAN SIGNATURE

(NOTE: Parents are cordially invited to visit the school and inspect the welding program at any
convenient time.)
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WELDING SAFETY AND FIRST AID
UNIT Il

ASSIGNMENT SHEET #2 — SELECT PROPER FIRST AID PROCEDURES

Directions: The following statements present situations in which first aid is required; read the
statements carefully and provide answers as indicated.

A.

A fellow student has suffered a minor cut working with a piece of metal; you have
cleaned the cut with mild soap and water and rinsed the cut off, but the cut still looks as
if it might have dirt in it.

1. What would you do next?

2. What would you do after that?

A fellow studsnt complains of a splinter in her wrist; you examine it and find that the
splinter is deeply embedded.

1. What would you use to remove the splinter?

-

>

2. What would you do next?

A fellow student has just had a hard bump on the head; a few moments later he com-
plains of feeling weak; you reach over to help him to a chair and notice that his skin
feels moist and almost cold to touch.

1.  What is probably wrong?l

2.  What would you do?

A fellow student has suffered a bad cut; you have cleaned the cut and applied a com-
press to it, but in a few moments the compress is bloody and messy.

1. Should you remove the blood-soaked compress?

2. What would you do next?

A fellow student has suffered an eye injury, and it appears that a small piece of metal
may be embedded in the eyeball.

1. What would you do first?

2. What would you do next?

Jo
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E A fellow student has suffered an eye injury; nothing appears to be embedded in the eye-
ball and the rest of the eye appears to be free of any foreign matter, but the student
complains of great pain.

1.  What should you do if this happens in the school shop?

2.  What should you do if this happens on the job?

G.  You have just assisted in administering first aid to a fellow worker with a bad cut; the
cut has been cleaned, the compress that was applied is doing a good job, and every-
thing is under control.

1. What should you do next?

2.  What should you: dn after that? __
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. WELDING SAFETY AND FIRST AID
UNIT I

ANSWERS TO ASSIGNMENT SHEETS

Assignment Sheet #2

A. 1. Clean the cut again
2. Cover with a dry sterile dressing

B. 1. Nothing; desply embedded splinters should not be removed
2. Notify supervisor or instructor

C. 1. The student is probably suffering from shock
2. Treat for shock

D. 1. No
2. Apply another compress over the first one

E. 1. Apply a sterile dressing
2. Bandage loosely and get medical help immediately

E 1. Seek the most immediate medical attention
‘ 2. Seek the most immediate medical attention

G. 1. Make notes about the accident; name of victim, time, place, cause or nature of e
accident, and any first aid that was administered
2. Report the accident to your instructor or supervisor

<O
~3




IW-85

WELDING SAFETY AND FIRST AID
UNIT I

NAME

TEST

1. Match the terms on the right with their correct definitions.

a. State or condition of being safe; freedom 1. Tetanus
from danger, risk, or injury

2. First aid
b, Any suddenly occurring, unintentional event
which causes personal injuiy or property 3. Combustibles
damage
4. Safety
c. Immediate, temporary care given the victim

of an accident or sudden illness until the 5. Accident
service of a physician can be obtained
6. Pressure points
—d. The Occupational Safety and Health Admin-
istration; federal legislation designed to 7. OSHA
insure safe and sanitary working conditions
for employees 8. Hygiene

e. Points on the body where arteries pass
close to the surface of the skin and in front
of bone structure so that pressure forcing
the artery against the bone can check the
flow of blood to a specific part of the body

— f Materials or liquids that catch fire easily

SO+ P The science of good health and its mainte-
nance, including sanitary practices and
cleanliness

- h. An acute, infectious disease that usually
enters the body through cuts or wounds;
characterized by spasmod-c contractions or
rigidity of some voluntary muscles and fre-
quently referred to as lockjaw

o




TEST

A bandage or strap twisted around a limb to
compress the flow of blood through arteries
and check severe bleeding; previously a rec-
ommended first aid procedure, but now rec-
ommended not at all or only in
life-threatening situations

A burn on the exterior membrane of the eye
caused by exposing the naked eye to the
ultra-violet and infra-red rays in the flash of
an electris arc or the exposure of improperly
covered body areas to the flash of an elec-
tric arc

Matct: safety color codes with their uses.

a.

1) Applied to nonhazardous parts of
machine and equipment surfaces, like
nameplates and bearing surfaces

2) Designates safe areas of equipment,
and is also used to show location of
safety equipment and first-aid materials

1)  Applied to operating levers, wheels, han-
dles, and hazardous parts that may
cause stumbling, falling, snagging, or
tripping

2) Designates caution

1)  Applied to electrical switches, interior
surfaces of doors, fuses and electrical
power boxes, and movable guards and
parts

2) Indicates dangerous parts of equipment
which may cut, crush, shock, or other-
wise physically injure someone

1)  Applied to buttons or levers of electrical
switches used for stopping machinery,
and to all equipment, such as gasoline
cans, which are fire hazards

2) Designates fire hazards and fire-fighting
equipment
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9. Arc burn

10. Tourniquet

1. Safety blue
2. Safety red
3. Safety ivory

4. Safety orange
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Match accident prevention signs with their colors and uses.

a.

1)

2)

1)

2)

1)

2)

1)

2)

1)
2)

1)

2)

1)

2)

TEST

Used to identify equipment which is
being repaired or is defective and
should not be operated

Designates “out of order” or “defective”
Applied to label edges, vise jaws, and
edges of tool rests where extra light
reflection is importa_nt

No particular designation except to help
show tool and equipment moving edges
more clearly

Applied to area where radiation is a fac-
tor or danger

Designates radiation hazards

Applied to floors for safety lanes and
location of housekeeping supplies

The single or combination use of these

colors are used to identify traffic flow
and housekeeping zones

Used where an immediate hazard exists
Colors are red, black, and white

Used to warn against potential hazards
or to caution against unsafe practices

Colors are yellow and black
Used where there is a need for general
instruction and suggestions relative to

safety measures

Colors are white, green, and black

baeeh
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. Safety yellow
. Safety green

. Safety black,

safety white, and
safety yellow

. Safety vlack on

safety yellow

. Caution signs
. Danger signs

. Safety instruction

signs
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4.  Match accident prevention tags with their colors and uses.

a. 1) Are placed at the starting mechanism 1. Caution tags
which would cause hazardcus condi-
tions should the equipment be ener- 2. Out of order tags
gized

3. Danger tags
2) Colors are red, white, or gray
4. Do not start tags
—___b. 1) Are placed only where an immediate
hazard exists

2) Colors are red, black, and white

¢. 1) Areused to warn against potential haz-
ards or to caution against unsafe prac-
tices
2) Colors are yellow and black

_d. 1) Areusedto identify pieces of equipment
that are out of order

2) Colors are blue and white

5. Complete statements concerning the ALWAYS rules for welding safety by circling the
word(s) that best completes’each statement.

a. Always wear suitable protestive clothing and (eye protection) (ear plugs)

b. Always keep a safe, (open) (clean) work area

C. Always keep welding equipment in (good condition) (an out-of-the-way place)
d. Always check welding areas to make sure they're (safe to work in) (well lighted)

e Always respect gas cylinders as (dangerous and potentially lethal) (expensive
and easy to damage)

f. Always make sure ventilation provides (one to two) (three to four) complete
changes of air per hour

6. Complete statements concerning the NEVER rules for welding safety by circling the
word(s) that best completes each statement.

a. Never enter tha welding shop without wearing (safety glasses) (helmet and
gloves)

b. Never weld, cut, or grind near (fellow worders) (flammable or explosive materials)
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Never use (leak detector) (oil) on gas cylinders, regulators, connections, or hoses

Never permit (an electrode holder) (bare hands) to come in contast with a welding
machine or a gas cylinder

Never operate (old) (ungrounded) equipment
Never cut or weld ditectly (on concrete) (against cast iron)

Never arc weld or operate electrically powered equipment while standing (on wet
or damp floors) (in a poorly lighted area)

Never cut into barrels, drums, or any container that has not been (purged)
(opened)

Never (hang) (ground) electrical equipment to a building member or a piece of
equipment attached to or part of a building

Never engage in (horseplay of any kind) (unsupervised welding)

Select true statements concerning shop safety rules by placing an “X” in the appropri-
ate blanks.

a. Keep all hand tools sharp, clean, and in safe working order

— b Report any defective tools, machines, or other equipment to *he instructor

c. Keep all guards and safety devices securely in place

d. Operate a hazardous machine only after receiving instruction on how to
operate the machine safely

e Report alt accidents to the instructor regardless of nature or severity

S Turn off the power before leaving a machine tool

- g Make sure ail guards and barriers are in place and adjusted properly

before starting a machine tool

—h Disconnect the power from machine tools before performing the mainte-

nance task of oiling or cleaning

Complete statements concerning eye safety by circling the word(s) that best completes
each statement.

a.

b.

Wear (safety glasses) (steel-toed shoes) at all times in the welding shop

Wear (safety glasses and a face shield) (a face shield) when grinding, chipping,
cutting, or shaping metal with any kind of power tool
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If you wear (glasses) (contact lenses), check with your doctor to see if the
type of lens you wear requires any special precautions in the work environ-
ment

Select proper lens shade for the welding or cutting activity and make sure
the lens is not (chipped, cracked, or damaged) (too dark)

Do not wear (amber-colored) (plastic-coated) lenses for welding or cutting
Remember that lens shade numbers are not additive, in other words, a #8
and a #6 lens will not give the same density as a #14 lens, (so don’t mix
lenses) (so mix two darker shades)

Wear welding goggles or a welding hood with the proper lens shade for (all
welding and cutting activity) (all shop activity)

Complete statements concerning good housekeeping rules by inserting the word(s)
that best complete each statement.

a.

Arrange machinery and equipment to permit safe efficient work practices and
ease in

Store materials and supplies in places
Store tools and accessories _______in cabinets, on racks, or other suit-
able devices

Keep working areas and work benches clear and
and other hazards

Keep floors clean and free from obstructionsand __________ substances

Keep aisles, traffic areas, and exits and
other debris

Disposeof _____ materials properly or store them in approved contain-
ers
Store rags in self-closing or spring-lid metal containers

Keep sufficient , and other housekeeping equip-
ment readily available
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1.

Match factors contributing to back injuries with their causes.

—y-

Arrange in order the steps in lifting safely by placing the correct sequence number in

a.

TEST

This usually results from overestimating
your physical abilities and trying to lift more
weight than you can handle, and sometimes
it results from trying to be macho in front of
fellow workers

This usually results from moving an object
that may be within your weight capacity, but
too long, high, or wide to lift safely

This usually results from moving an object
that may be within your weight capacity, but
has a cylindrical or other odd shape that
makes safe lifting difficult

This usually results from stacking materials
so high that vision is limited and obstruc-
tions in the pathway can’t be seen

This usually results from twisting or turning
into an awkward position when lifting

This results in strain caused by not storing
heavy objects at least 12" off the floor

This usually results from carelessly using
chairs or boxes to reach from instead of
safely using a ladder

the appropriate blank.

Approach the load, size up its weight, size, and shape and consider your

physical ability to handle it

Place your feet close to the object to be lifted and keep your feet 8 to 12

inches apart for good balance

Set the load down by using leg and back muscles together, slowly lower
the load by bending your knees, and release your grip only after the load is

securely positioned

Lift the load into carrying position, making no turning or twisting move-

ments until the lift is completed
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. Improper storage
. Weight

. Obstructions

. Improper reaching
. Size

. Shape

. Improper position
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13.

14.

TEST

e. Bend your knees to the degree that it is comfortable, get a good hand hold,

then use both leg and back muscles to begin the lift

f. When lifting or carrving with another worker, make sure the load is equally
distributed, and carry long objects at the same level and on the same side
of the body

- Q. Turn your body with changes of foot position while you visually check your

path of travel to make sure it is clear

h. Lift the load straight up, smoothly and evenly, while you push with your
legs and keep the load as close as possible to your body

List two things OSHA expects of an employer.

a.

List two things OSHA expects of an employee.

a.

Complete statements concerning rules for personal safety by inserting the word(s) that
best complete each statement.

a.

Wear shop clothing appropriate to the instructional activity being performed, and
donotwear____ clothing

Confine long hair before operating_____________ equipment

Remove ties when working around or rotating
equipment

Remove ___ and other jewelry when working in the shop, and avoid

wearing safety glasses that have wire frames
Conduct yourself in a manner conduciveto ___________ shop practices

Do not smoke in restrictcd areas and do not carry a
lighter in your pocket around any welding or cutting activity
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15.  Select true statements concerning personal physical and nygiene requirements by
placing an “X” in the appropriate blanks.

da. Take a bath or shower weekly whether you need it or not

h. Stay in good nhysical condition because this also promotes good psycho-
logical health

c. Do not drink alcoholic beverages or use drugs on the job, and don’t show
up for work with a hangover

-—d. Pay attention all the time because the majority of accidents happen to
beginners in their first few months of work

16.  Match types of fires and their classifications.

a. Fires that occur in ordinary combustible 1. Class C

materials
2. Class A
— b Fires that occur in flammable liquids
3. Class D
c. Fires that occur in electrical and electronic
‘ equipment 4. Class B

—d. Fires that occur in combustible metals
17.  Match types of fire extinguishers and their uses.

a. 1) Allthesetypes are used for class A fires 1. Foam type
only

2. Dry chemical type
2) Stored pressure — Operate by squeez-
ing handle or turning valve 3. Water types

3) Cartridge operated — Operate by turn- 4 Carbon dioxide types
ing cylinder upside down and bumping

4)  Pump tank — Operate by pumping the
handle

5) Soda acid — \perate by turning cylin-
der upside down

——Db. 1) Use for class A or class B fires

2) Operate by turning cylinder upside

‘ down
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€. 1) Use for class B or class C fues

2) Operate by pulling pin and sgueezing
lever

——d. 1) uyse foi class B or class C fires

2)  Operate by pulling pin or rupturing car-
tridge and squeezing lever

18.  Match types of fire extinguishers with their iecommended operations.

a. Instead of spraying stream into the burning 1. Carbon dioxide
liquid, ailow foam to fall lightly on the fire
2. Pump tank

- b Direct discharge as close to fire as possible, )
first at the edge of flames, then gradually ~ 3- Dry chemical

forward and upward
4. Foam

c. Direct stream at base of fire 5. Soda acid

- d Place foot on foot pump and direct stream
at base of fire

e. Direct ai the base of the flames and with a
class A fire, follow up by directing at remain-
ing material that is burning

19.  Select true statements concerning fire safety rules by placing an “X” in the approprate

blanks.
a. Report immediately anything that might indicate a potential fire hazard
— b Know the location and the proper operation of fire extinguishers and make
sure they have been recently checked
C. Know where the nearest telephone is and make sure the number of the

nearest fire department is listed on the phone

Know the procedure for evacuating the building and the location of all fire
exits in case one or more exits may be blocked

Smoke only at authorized times and in authorized areas and make sure
cigarette butts are completely extinguished and properly discarded .




IW-95

. TEST

S Examine materials and equipment around the workplace to determine
what types of fires might occur, then make sure available fire extinguish-
ers are correct for the classes of fires that might occur

_4g. Isolate combustible materials in fire-resistant areas

h. Dispose of rubbish at least once a month

—_— Conduct fire drills at regular intervals to make sure the alarm can be heard
over shop noises, and that everyone knows evacuation routes, exits, and
assembly points

20. Define the three components of the fire triangle.

a. Fuel:
b. Heat:
C. Oxygen:

21.  Cemplete statements concerning handling and safe storage of gases by inserting the
word(s) that best completes each statement.

' a. Oxygen

1)  Oxygen is a colorless, odorless,and _______ gas

2)  Oxygen supports and can greatly accelerate

3) Useno on any oxygen equipment or
fittings

4) Liquid oxygen is extremely ____ | so avoid accidental contact
with skin

5) Oxygenshould notbestorednear _____ cylinders

b. Acetylene

1)  Acetylene is a colorless gas with a distinctive odor

2)  Acetylene mixed with oxygenor airin a confinedareawill ______if
brought into contact with a flame or heat source

3) Acetyleneshould________ be used in excess of 15 psi

4) Acetylene should be storedinawell ___________ area
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5)  Acetylene gas when combinedwith ________ burns at temperatures
up to 6,300°F
6) Acetylene should never be used from a cylinderina posi-

tion because this can separate the acetone from other components and cre-
ate a dangerous situation

Argon

1)  Argon is a colorless, tasteless, and gas

2y Argonisa_________gas

3) Argonisan____________gas

4 Argonisa__ gas when used to weld aluminum
5) Argongivesa_______ arc action during welding

6) Argon should be stored in a well ventilated area because it will displace

in the air
Carbon dioxide
1) Carbondioxideisa_________, tasteless, and odorless gas
2) Carbondioxideisavery_______gas which can cause severe frost-

bite to the skin

3) Carbon dioxide can displace the life-giving atmosphere which can cause
, S0 store in well ventilated area

4) Carbon dioxide is used as a in a variety of
welding operations

Nitrogen
1)  Nitrogen is a colorless, tasteless,and ______ gas

2) Nitrogen is arn extremely cold gas which can cause severe

to the skin
Helium
1) Heliumisa_________, colorless, odorless gas

2) Helium is an inert welding gas used for

3) Heliumshouldbestoredinawell____ gvea
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g. Propane

1)

2)

3)

TEST
Propane is a colorless gas andisa____________ present in petroleum
and natural gas
Propane should be storedinawell _______ _area
Fropane gas when combined with ________ burns at temperatures

up to 5,190°F

h. Mapp (methylacetylene and propadiene)

1) Mappis acolorless gas thathasastrong_______ smell

2) Mappisanacetylene productthatis_____ and stabilized so that
it can be used at 375 psi at 170°F

3) Mapp gasshouldbe storedinawell __________ area

4) Mapp gas when combined with burns at temperatures up to
5,301°F

i. Natural gas

1) Natural gas is a tasteless, odorless,and ____ gas

2) Natural gas is a gaseous which has been distilled

3) Natural gas should be storedinawell _______ ___ area

4)  Natural gas when combined with burns at temperatures up

to 5000°F

Select true statements concerning rules for handling gas cylinders safely by placing an
“X" in the appropriate blanks.

a.

—b.

Never use a cylinder cap to lift a cylinder
Never use oil or grease on a cylinder fitting
Never expose a cylinder to excessive heat
Never roll a cylinder horizontally across a floor

Never tamper with or attempt to repair a cylinder valve, but report it to your
instructor immediately

Keep caps on cylinders when they are not in use
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TEST

_. Store all cylinders in well ventilated areas

—h Chain all cylinders in an upright position, except for empty ones

- i Do not drop or strike cylinders sharply

Use a hammer or wrench to force cylinder valves open

— k. Keep ail cylinders away from electrical contact and any welding arc

R A Close cylinder valves when not in use

_____m. Transport cylinders with regulators attached when it will save time

Complete statements concerning electrical safety by inserting the word(s) that best
completes each statement.

a.

b.

Donotoperate_____ equipment without instructions from instructor
Do not touch live electrical partsor ___ with bare skin
Do not operate electrical parts with or

Never touch an electrode to a surface for these parts will

become electrically live

Do not operate equipment beyond its

Knowcable________ and do not use welding cable at currents in excess
of their capacity

Replacewornorbare ____ to prevent electrical shock or damage to
equipment

Make sure all cable connections are tight, because loose connections could
cause__ cf cables and electrical terminals

When not in use, never place an electrode holder in contact with a grounded
metal surface because it could short circuit the

Machines must be installed according to and

electrical codes
Do not make any adjustment or repairs to any electrical equipment until all

has been disconnected or the electrical breaker has been turned
off

il




TEST
l Knowwhereall ____ shut down switches are located
m.  All electrical equipment and tools should beproperly __ to prevent

any injury to the operator

24. Solve the following problem concerning first aid for a victim of electrical shock:

You hear a shout and turn to see a fellow worker has fallen to the floor with an electrical
line under his body. What is the very first thing you should do?

Answer:

25. Select true statements concerning first aid requirements for common welding injuries
by placing an “X” in the appropriate blanks.

(NOTE: For a statement to be true, all parts of the statement must be true.)

1)

?)
3)

4

a. Minor cuts

Ciean with mild soap and water, rinse thoroughly with water, clean
again as required

Cover with dry sterile dressing
Notify supervisor or instructor

Always consider tetanus as a potential hazard

— b Puncture wounds

1)

2

3)

4)

Puncture wounds through the skin need prompt medical attention to
avoid severe infection

Clean with soap and water, rinse thoroughly with water, clean again as
required, and cover with a dry sterile dressing

Notify supervisor or instructor

Always consider tetanus as a potential hazard

——C. Slivers and splinters

o "

Deep penetration through the skin by slivers and splinters always car-
ries the risk of infection and should be treated as such
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2)

3)

4)

1)

2)

3)

4)

1)
2)
3)
4)

5)

TEST

Do not attempt to remove deeply imbedded splinters, especially where
the area appears to be infected

Notify supervisor or instructor

Always consider tetanus as a potential hazard

Thermal burns

Give shock treatment to victim immediately

Remove clothing from area of burn but do not remove material adher-
ing to burn area

Apply thick, dry sterile dressing and bandage snugly to exclude air

If sterile dressing is not available, use close-woven, white clean cloth
and bandage snugly

Chemical burns

Give shock treatment to victim immediately

Immediately wash off chemical with large quantities of running water
Cut off clothing from affected area

Apply thick dry sterile dressing and bandage snugly to exclude air

If sterile dressing is not available, use close-woven, white clean cloths
and bandage

Complete statements concerning ways to recognize shock by inserting the word(s) that
best completes each statement.

a.

b.

Skin is pale or

Skin may be moist and clammy,even ___________ to the touch

Victim feels

Pulse is rapid and

Breathing rate is fast and

Victim may be or




27.

28.

TEST

Arrange in order the steps in treating shock by placing the correct sequence number in
the appropriate blank.

—f

a.

DO NOT DELAY immediate first aid treatment; it can be life saving
Cover the victim to retain body heat, but do not make the victim sweat
Keep victim lying down with feet slightly elevated

Eliminate the causes of shock, control bleeding, or administer artificial
respiration if the victim is not breathing

Notify supervisor or instructor IMMEDIATELY

Give no liquids or food to victim

Arrange in order the steps in controlling bleeding by placing the correct sequence num-
ber in the appropriate blank.

a.

If there is a severe life-threatening hemorrhage, AND ONLY AS A LAST
RESORT, APPLY A TOURNIQUET

If blood soaks through the first compress, place another compress on it
but do not remove the first compress

Place a compress of sterile gauze or the cleanest available material
directly over the bleeding site

Treat for shock
Press firmly with fingers or palm of one hand
Secure compress with a pressure bandage

Elevate the bleeding parts above the heart level unless there is evidence
of a fracture

Match types of bleeding with their characteristics

a.

Characterized by bright-red blood that 1. Venous bleeding
spurts from the wound in sometimes alarm-
ing quantity 2. Internal bleeding

Characterized by dark-red blood that flows S Arterial bleeding
from the wound, sometimes in great quan-
tity

Characterized by coughing up blood, vomit-
ing blood, or the presence of blood in the
victim’s stools
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30. Identify pressure points for checking bleeding by placing the correct number in the
appropriate blank.

1. Brachial 4, Subclavian
2. Brachial 5. Femoral
Facial

31.  Select true statements concerning first aid for eye injuries by placing an “X" in the
appropriate blanks.

(NOTE: For a statement to be true, all parts of the statement must be true.)

a. Every eye injury should receive immediate first aid attention

b Notify your supervisor or instructor only after first aid has been adminis-
tered ‘

C. For an apparent minor object in the eye, have the person wink several
times. If the tears produced by winking do not remove the object, assume
that the object is embedded and use the following procedure:

2) Put a piece of moist cotton over the closed lid
3) Place a bandage over the cotton

4) Get the victim to a doctor as soon as possible

1) Have the victim close his or her eyes
|
\
|
\
|
i
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When the eyeball has been obviously scratched or penetrated, apply a
sterile dressing, bandage /oosely, and get medical help immediately

Never permit (ne victim of an eye injury to rub his or her eye

When in doubt about any eye injury, seek the most immediate medical
attention whether it's on the job or in the classroom

Even though damage may be confined to one eye, it is sometimes best to
bandage both eyes with a sterile dressing so the victim will not have aten-
dency to move the damaged eye

For chemical or acid splashes, flush the eyes immediatsiy at an eye-flush-
ing station or use a bottled, portable flushing solution, then seek immedi-
ate medical assistance

32. Complete statements concerning general guidelines for first aid emergericies by insert-
ing the word(s) that best completes each statement.

a. Never hesitate to administer first aid when

b. Always for what you do

the injured person that everything possible is being done

d. Make about the accident including name of vic-
tim, time, place, cause or nature of the accident, and any first aid that was admin-
istered

e. Do the victim’s family because this is the

responsibility of the school, the jobsite supervisor, or the medical facility

f. Report all accidents and injuries to your instructor or jobsite supervisor, no mat-
terhow___ _ they may seem to be

g. File acomplete and submit a copy to the proper
persons

33. Complete a student safety pledge.

34. Select proper first aid procedures.

(NOTE: If these activities have not been accomplished prior to the test, ask your instruc-
tor when they should be completed.)
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ANSWERS TO TEST
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3
1
2

Eye protection

Clean

Good condition

Safe to work in

Dangerous and potentially lethal
Three to four

~PQ0CTp

Safety glasses

Flammabie or explosive materials
Qil

An electrode holder

Ungrounded

On concrete

On wet or damp floors

Purged

Ground

Horseplay of any kind

a.
b.
C.
d.
e.
f.

g.
h.
i

i

7.  All statements are true

a.
b.
c.
d.
e.
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Safety glasses

Safety glasses and a face shield
Contact lenses

Chipped, cracked, or damaged
Plastic-coated
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11.

12.

13.

14.
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ANSWERS TO TEST

So don’t mix lenses
All welding and cutting activity

Cleaning

Proper

Safely

Free of debris
Slippery

Free of materials
Combustible

Oily

Brooms, brushes

2 e. 7
5 f. 1
6 a. 4
3

1 e 3
2 f. 7
7 a. 6
5 h. 4

Any two of the following:

aooc o

o

To provide a hazard-free workplace and comply with occupational safety and
health standards

To inspect job sites to assure they meet safety standards

To use properly color-coded signs to warn of danger

To keep required records of work-related injuries and to post an annual summary
in February of each year

To report within 48 hours to OSHA any accident which is fatai or hospitalizes five
or more workers

To post in a prominent place CSHA poster #2203 informing workers of their rights
and responsibilities

Any two of the following:

Read the OSHA poster #2203 and comply with its standards .
Follow employer safety and health rules and wear presct ded clothing or protect-
ive equipment on the job

Report hazardous conditions to a supervisor

Re)ort all job-related injuries to a supervisor and seek prompt treatment if
required

Report to OSHA in a responsible maniner any hazardous workirg situations
which you feel the employer has not attended to properly

Greasy
Rotating
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' ANSWERS TO TEST
C. Machine tools
d. Rings
e. Safe
f. Butane or propane
15. b,c,d
16. a. 2
b. 4
c. 1
d. 3
17. a. 3
b. 1
c. 4
d. 2
18.

[V e N o BN o 2 V]
W =

. 19. a,b,c,d ef, g,i

20. a. Any combustible material
b. Enough to raise the fuel to its ignition point
c. Necessary to sustain combustion

21. a. 1) Tasteless

2) Combustion
3) Oil or grease
4) Cold

5) Acetylene

b. 1) Garlic-like
2) Explode
3) Never
4) Ventilated
5) Oxygen
6) Horizontal

c. 1) Odorless
2) Nonflammable
3) Inert
4) Cleaning
5) Smoother
6) Oxygen
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d. 1) Colorless
2) Cold
3) Suffocation
4) Shielding gas

e. 1) Odorless
2) Frostbite

f. 1) Tasteless
2) Shielding
3) Ventilated

9. 1) Hydrocarbon
2) Ventilated
3) Oxygen

h. 1) Garlic
2) Liquified
3) Ventilated
4) Oxygen

i 1) Colorless
2) Hydrocarbon
3) Ventilated
4) Oxygen

22. a,b,cdefgik,l

23. Electrical

Electrodes

Wet gloves, wet clothing

Grounded

Rated capacity

Loads

Cables

Overheating

Welding machine

Mational, local

Power ‘

Emergency

Grounded
\
\
|
\
|
|
\
|

3-FTTSemeaeTe

24.  Answer should include essential parts of the following:

a. Safely remove the victim from contact with the source of electricity using the fol-
lowing procedure

b. Turn off the electricity by means of a switch or circuit breaker or cut cables or
wires by means of a wood-handled axe or insulated cutters if availzble

c. Use a dry stick, rope, leather belt, coat, blanket, or any other nonconductor of
electricity to separate the victim from the electrical circuit
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26.

27.

28

31.

32.

ANSWERS TO TEST

All statements are true

a. Bluish

b. Cold

C. Weak

d. Weak

e. Irregular

f. Confused, incoherent
a 2 d. 3
b. 5 e. 1
C. 4 f. 6
a 7 e. 2
b 4 f. 5
c 1 g. 3
d 6

a. 3

b. 1

C. 2

a. 3

b. 4

C. 1or2

d. 1or2

e. 5

3, C, d1 e, f1 g, h

a. it is needed

b. Have a reason

C. Reassure

d. Accurate notes

e. Not notify

f. Minor

g. Accident report

Evaluated to the satisfaction of the instructor

Evaluated to the satisfaction of the instructor
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After completion of this unit, the student should be able to match basic hand and power tools
used in welding with their characteristics and uses. The student should aiso be able to list
basic rules for the safe use and preventive mairtenance of hand and power tools and identify
basic hand and power tools. This knowledge will be evidenced by correctly performing the pro-
cedures outlined in the assignment sheets and by scoring 85 percent on the unit test.

After completion of this unit, the student shou!d be able to:

1. Match terms related to welding toals and equipment with their definitions.
2.  Match driving and chipping tools with their characteristics and uses.
3.  Match chisels, punches, and pry bars with their uses.

. 4. Select true statements concerning files, their uses, basic shapes, and cuts.

5. Complete statements concerning wire brushes, their types and uses.
6. Match holding and anchoring tools with their characteristics and uses.

7.  Match alignment tools with their uses.
8.  List types of jacks. i
9. Match pulling and lifting tools with their characteristics and uses. 1
10. Match measuring tools with their characteristics and uses.

11.  Match turning tools and wrenches with their uses.

12. Match pliers with their uses.

13.  Match other manual cutting and shaping tools with their uses.

14.  Match power equipment with its characteristics and uses.

15.  Match posltioning equipment with its characteristics and uses.

16. Complete statements concerning basic rules for safe use of hand tools.




OBJECTIVE SHEET

17. Select true statements concerning basic rules for safe use of power tools and
equipment.

18.  List the number one rule for maintaining a tool or piece of equipment.
19. Identify basic hand tools.

20. Identify basic power tools and equipment.

b~
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WELDING TOOLS AND EQUIPMENT
UNIT 1l

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information and assignment sheets.
Make transparencies.

Discuss unit and specific objectives.

Demonstrate the safe and proper use of hand tools as they are presented in the
information sheet.

Take students on a tour of the welding shop, demonstrate power tools and equip-
ment, discuss hazards associated with each piece of equipment, and rules for its
safe operation.

Invite a manufacturer’s representative to give a dcmonstration of the safe and
proper use of selected power equipment.

Have trade magazines available for students who are interested in furthering their
knowledge of new tools and equipment available for welding.

Arrange a field trip to a local or area welding facility where students can see weld-
ing positioners, bending and shaping machines, and other power tools used on
the job, and have students discuss the tools and machines and their safe opera-
tions.

Give test.

INSTRUCTIONAL MATERIALS

Included in this unit:
A. Objective sheet
B. Information sheet
C.  Transparency masters
1. TM1— Vise-GripG Clamps
2. TM 2 — Platen Table, Tools and Accessories
3. TM 3 — Types of Jacks
4. TM 4 — Types of Jacks (Continued)
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INSTRUCTIONAL MATERIALS '

5. TM 5 — Types of Calipers
6. TM 6 — Right and Wrong Use of Tools
7. TM 7 — Right and Wrong Use of Tools (Continued)
D. Assignment sheets
1.  Assignment Sheet #1—Identify Basic Hand Tools
2. Assignment Sheet #2--Identify Basic Power Tools and Equipment
E. Test
F Answers to test
Il.  References:

A. Jones, Leonard, and Otto Morse. Sheet Metal Basics. Stillwater, OK 74074:
Mid-America Vocational Curriculum Consortium, 1983.

B. Madsen, Robert J. Welding Fundamentals. Alsip, IL 60658: American Tech-
nical Publishers, Inc., 1982, :

Research and Curriculum Unit for Vocational-Technical Education, College

C. Moses, Napoleon W. Hand Tools for Welding. Mississippi State, MS 39762: .
of Education, Mississippi State University, 1982.




WELDING TOOLS AND EQUIPMENT
UNIT I

INFORMATION SHEET

I.  Terms and definitions

A. Gauge — The measurea thickness of metal or wire or an instrument to mea-
sure that thickness

B. Jig — A form or frame used to mass produce a part or to control distortion
during a welding process

C. Mechanical shear — A metal-cutting machine with operating power from a
clutch or a flywheel that provides high-speed operation

D. Hydraulic shear — A metal-cutting machine with operating power from
fluid transport lines to provide a slower rate of operation than a mechanical
shear

E. Pneumatic shear — A metal-cutting machine with operating power from
compressed air in transport lines to provide a slower rate of operation than
a mechanical shear

R Dies and punches — Extremely hard, precisely shaped metal molds used
on a press brake for forming angles and shapes in metal

G. Positioners — Platforms or bases designed to secure and manipulate
welded products so that welding can usually be accomplished from one
position to increase welding speed and weld quality
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Driving and chipping tools, their characteristics and uses

A

INFORMATION SHEET

Chipping hammer — Used to remove slag and residue left on metals after

welding or cutting (Figure 1)

FIGURE 1

Fitter's or engineer’s hammer — A heavy hammer with two driving heads
used to drive wedges under and between materials, and comes in weights

of 40, 48, or 84 ounces (Figure 2)

FIGURE 2

1
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2




INFORMATION SHEET

Mallets — Used where a metal hammer would dent or damage material,
and made of hickory, rawhide, lear, nylon, rubber, or composition materials

(Figure 3)
FIGURE 3
Nonsparking Synthetic
. D. Sledge hammer — A long-handled hammer used when more driving force is

needed than a smaller hammer can deliver, comes in weights from 2 to 20
pounds, and is designed to be used with both hands (Figure 4)

FIGURE 4
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INFORMATION SHEET

Ball peen hammer — A general purpose hammer with a curved face and a
rounded head, comes in weights from 4 to 48 ounces, and is usually used
with one hand (Figure 5)

FIGURE 5

lll.  Chisels, punches, and pry bars and their uses

A.

Cold chisel — Used for cutting metal, rivets, nuts, and bolts (Figure 6)

FIGURE 6

Cape chisel — Used for cutting keyways in metal (Figure 7)

FIGURE 7

= L —)

Diamond-point chisel — Used for cutting V-grooves and cleaning out inside
corners (Figure 8)

FIGURE 8
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INFORMATION SHEET

Round-nose chisel — Used for cutting U-shaped grooves in metal (Figure 9)

D.
FIGURE 9

E. Drift punch — Used for driving out straight or tapered pins (Figure 10)
FIGURE 10

F

Aligning pry bar — Used for prying, positioning, and aligning parts in fit-up
FIGURE 11

(Figure 11)
L

IV.  Files, their uses, basic shapes, and cuts

A.

Files — Used manually to remove metal stock (Figure 12)

FIGURE 12




INFORMATION SHEET

B. Basic shapes of files — Triangular, flat, square, round or rat-tail, and half
round to provide & shape to match the job need (Figure 13)

FIGURE 13

£

Triangle or Flat Square  Roundor  Half-Round
3 Corner Rat-Tail

C. Basic file cuts — From single-cut coarse to double-cut smooth to provide
textures that produce specific finishes (Figure 14)

FIGURE 14

Single Cut Double Cut

Coarse Smooth Coarse Smooth

D. Card file — Used to clean file (Figure 15)

FIGURE 15
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INFORMATION SHEET

E. File handle — Used to cover the tang of a file and protect against injury,
and a file must not be used without a handle (Figure 16)

FIGURE 16

V. Wire brushes, their types and uses
A. Uses — For cleaning a weld area before or after welding

B. Types — Steel wire bristles or stainless steel bristles with shoe handles or
bent handles (Figure 17)

FIGURE 17

VI.  Holding and anchoring tools, their characteristics and uses

A Vise-grip® clamps -- Plier-type devices used to hold materials until they can
be tacked in place, adjustable to almost any metal gauge, and handy to

i work with because they go on and come cff quickly (Transparency 1)

1. Curved jaw

2.  Straight jaw

3. C-clamp

4, Long-reach C-clamp
5.  Welding clamp

6. Sheet metal

7.  Chain clamp
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D.

INFORMATION SHEET

Bar clamps — Adjustable vise-like devices used to hold materials together
until they can be joined by other means, and will hold longer and wider
materials than a vise can (Figure 18)

FIGURE 18
W \\\\\\\\\\\\\\\\\\\\\“‘V' A0 Y AT Al W "

C-clamps — Used to hold two or more pieces of material together until they
can be tacked or joined together by other means (Figure 19)

FIGURE 19

G:i’ o Super Duty
s Deep Throat
b _—

Spring clamps — Used to secure a tape line to the end of a piece of mate-
rial or to secure light detail material onto main members (Figure 20)

FIGURE 20
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INFORMATION SHEET

Vises — Used to secure workpieces that cannot or should not be held by
hand, usually fastened to a work bench, and have opposing jaws adjustable
with a screw-type movement (Figure 21)

FIGURE 21

Combination/Pipe

Platen table — Used to eliminate welding and bending jigs and has special
accessories used in layout and various other welding activities (Transpar-
ency 2)

VIl.  Alignment tools and their uses

A.

Wedges — Used to fit-up two or more pieces of material by inserting a V-
shaped end in between pieces and striking the head or opposite end with a
hammer to obtain vertical or horizontal alignment (Figure 22)

Clip plates or dogs — Used as a restraining device so that wedges can be
applied and driven (Figure 23)

FIGURE 23




INFORMATION SHEET

C. Flat bar, yoke, and strongback — Used as restraining devices so that
wedges can be applied and driven in situations where clip plates or dogs
would not provide enough strength (Figure 24)

FIGURE 24

Flat Bar

Strongback

VII.  Jacks, their uses and types

A, Used for exerting pressure and lifting or lowering heavy objects short dis-
tances

B. Types of jacks (Transparencies S and 4)
1. Ratchet level jack {railroad jack)
2. Journal jack (bottle jack or booby jack)
3. Hydraulic jack with external pump
4. Push-pull jack (steamboat jack)
5.  Self-contained hydraulic jack
6. Wedge jack

7. Screw jack




INFORMATION SHEET

IX.  Pulling and lifting tools, their characteristics and uses

A.  Turnbuckles — Used to adjust lengths of wire rope or steel rod, and are

adjustable for taking up slack and inducing a load or being slacked off to

reduce a load {Figure 25)
= <)

FIGURE 25

EarC X

Come-alongs — Used as manually operated hoists, are portable, easy to

set-up, and may be constructed with chain or cable (Figure 26)

FIGURE 26

B.
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INFORMATION SHEET

C. Plate dogs — Used to lift plates safely and move them from one place to
another (Figure 27)

FIGURE 27

D. Slings — Cables and hooks or chains and hooks used in single, double, tri-

ple, or quadruple arrangement for lifting and moving heavy objects (Figure
28)

FIGURE 28




INFORMATION SHEET

X.  Measuring tools, their characteristics and uses

A, Pocket tape — Used tc measure gauges, set lines, holes, and work points
and many other straight line measurements up to 25’, and is often used by
fitters so it is made to be carried on a welder’s belt (Figure 29)

FIGURE 29

B. American and U.S. standard metal gauges — Used to measure the thick-
ness or gauge of sheet metai, plate, and wire (Figure 30)

FIGURE 30

138
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D.

E.

Drill point gauge — Used to assure that drill tips being sharpened are kept
centered at an angle of 59° so that they will cut faster with less applied

INFORMATION SHEET

force (Figure 31)

FIGURE 31

Wing dividers — Used to construct small circles and arcs and transfer mea-

surements (Figure 32)

FIGURE 32

Calipers — Used for inside and outside measurements (Transparency 5)
1.

2.

Inside caliper

Outside caliper
Hermaphrodite caliper
Slide caliper rule

Dial caliper

poah
o
(o
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INFORMATION SHEET

Rules — Measuring devices graduated in whole units and fractions and
used in measuring distances ranging from fractions of an inch up to 48
inches

1. Narrow flexible rule (Figure 33)

FIGURE 33

2. Steel rule (Figure 34)
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3. Hook rule (Figure 35)

FIGURE 35

1 e ey - 2 5 ‘

130




INFORMATION SHEET

Levels — Devices used to check surfaces for true alignment horizontai'y,
vertically, or at a 45° angle {Figure 36)

FIGURE 36

H. Plumb bob — Used to check related members for alignment or plumb, cord
or string length varies, and common weights range from 6 ounces to 24
ounces (Figure 37)

FIGURE 37
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INFORMATION SHEET

Chalk line — Chalk-coated line stretched tightly and snapped sharply to
mark a straight line between two points, and can also be used to check for
straightness in plate and structural metals (Figure 38)

rIGURE 38

Center punch — Used to make puncture marks, to locate centers of holes,
or establish work points or center lines on materials (Figure 39)

FIGURE 39

Prick punch — Used most often to make punch marks along layout lines to
provide permanent references for chalked or scribed lines that might wear
off in handling (Figure 40)

FIGURE 40

e R
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INFORMATION SHEET

Bevel square — Used to lay out bevel lines or viieck materials cut on a
bevel, and can be adjusted to all angles (Figure 41)

FIGURE 41

>
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INFORMATION SHEET

M. Combination square — Used to square detail material, square head is used
for 45° and 90° angles, protractor head is used to read angles from 0° to

180°, and center head is used to find the center of round materials (Figure
42

FIGURE 42

€3<—Scriber

41

I‘! Spirit Level

Thumb Screw

.....

Square
Head
45°-90°

totractor Head
0°-180°

N.  Steel tapes — Used to measure distances between points, used for layout
work and for squaring, and generally longer than 25’ (Figure 43)

FIGURE 43
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INFORMATION SHEET ‘

0. Framing square — Used primarily by fitters to check trueness of flanges
and angles, used for setting and checking bevel squares, and edges
marked with rule-like graduations make it a good measuring tool (Figure 44)

FIGURE 44
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P Micrometers — Used to measure inside, outside, or depth of parts that .

require critical tolerances (Figure 45)

FIGURE 45

Outside

Inside
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INFORMATION SHEET

Turning tools and wrenches and their uses

A.

Adjustable wrench (crescent wrench) — Used to tighten or loosen different
sizes of nuts and bolts (Figure 46)

FIGURE 46

Fixed Jaw
Handle

= )

Thumbscrew Hang Hole

Movable Jaw

Open-end wrench — Used to tighten or loosen specific sizes of nuts and
bolts (Figure 47)

FIGURE 47

Box-end wrench — Used to tighten or loosen specific sizes of nuts and
bolts (Figure 48)

FIGURE 48

Pipe wrench — Used primarily for fitting up pipe, but handy for holding and
aligning because of its vise-like adjustable jaws (Figure 49)

FIGURE 49




INFORMATION SHEET

Cylinder wrenches — Used specifically for tightening or loosening cylinder
connections on oxyacetylene equipment because adjustable wrenches can
easily damage the brass fittings used on oxyacetylene equipment (Figure
50)

FIGURE 50

Torch wrenches — Used specifically for tightening or loosening torch con-
nections where the use of adjustable wrenches or pliers might damage
brass fittings (Figure 51)

FIGURE 51
Socket wrench and handles — Used to tighten or loosen specific sizes of .
nuts and bolts with a variety of socket sizes and handles for various jobs

(Figure 52)

FIGURE 52

Socket Break—Over Handle
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Universal Joint

Ratchet Handle

Sliding T-Handle

Speed Handle %
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INFORMATION SHEET

H.  Screwdrivers — Used to tighten or loosen specific types of screws, bolts,
and other anchoring devices (Figure 53)

Standard @

FIGURE 53

A 30°

Phillips @ @—L j
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I Allen wrenches — Hex-shaped key-type wrenches used to tighten or loosen
specific sizes of Allen screws or bolts (Figure 54)

FIGURE 54

Pllers and their uses

A.  Slip joint — Used for handling hot metal or materials (Figure 55)
FIGURE 55

IW-137
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INFORMATION SHEET

Diagonal cutters — Used for cutting small diameter wire, and frequently
used in GMAW welding (Figure 56)

FIGURE 56

Needle nose — Used for cleaning cups and nozzles, cutting smalt diameter
wire, holding, and bonding, and used mostly in GMAW welding (Figure 57)

FIGURE 57

P

YN

Lineman’s (side cutters) — Used to cut larger diameter wire, holding, and is
used in submerged arc welding (Figure 58)

FIGURE 58

Other manual cutting and shaping tools and their uses

A.

Hacksaw — Used to manually cut or separate metal (Figure 59)

FIGURE 59
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INFORMATION SHEET

Straight-cut snips — Used to cut straight lines or curves on light-gauge
metal and also available in left or right cuts (Figure 60)

FIGURE 60

Bolt cutters — Used to cut small diameter nuts, bolts. rod, and chain (Fig-
ure 61)

FIGURE 61

Pipe cutters — Used for cutting small-diameter pipe or tubing (Figure 62)

FIGURE 62

150
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INFORMATION SHEET

Angle iron cutter, notcher, and bender — Used to cut, notch, and bend angle
jron (Figure 63)

FIGURE 63

F Hossfeld bender — Used to bend, form, and shape pipe, tubing, angle iron,
flat bars, and straps (Figure 64)

FIGURE 64




INFORMATION SHEET

Beverly shear — Lever operated bench tool that makes distortion free cuts
in straight or curved patterns on light to heavy metals (Figure 65)

FIGURE 65

Anvil — An iron or steel block with both flat and curved surfaces for shap-
ing metals that are hammered or peened against it, and it sometimes has a

tapered round end for curving metal strapping and other materials (Figure
66)

FIGURE 66
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INFORMATION SHEET

I Taps and dies — Tools used to cut female threads (taps) in metat or to cut

threads on the outside (dies) of pipes or other round stock, and they usually
come in sets (Figure 67)

FIGURE 67
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INFORMATION SHEET

Power equipment, its characteristics and uses

A. Power shears — Uszd to cut all gauges of metal and may be operated
mechanically, hydraulically, or pneumatically (Figure 68)

FIGURE 68

B. Power roll — Used to shape both plate and structural metals into rounded

forms (Figure 69)
FIGURE 69
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INFORMATION SHEET

C. Dritl press — Used for drilling holes in several pieces of m.etal at one time or
drilling single holes in heavier metals (Figure 70)

FIGURE 70

(55




INFORMATION SHEET

Pedestal grinder — Used for grinding all forms of metal (Figure 71)

FIGURE 71

Pedestal buffer — Used to polish or buff metals with wire, brush, or cloth
wheels (Figure 72)

FIGURE 72

IW-145
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INFORMATION SHEET

E Angle and straight grinders — Generally used with attachments for clean-
ing joints before or after a welding process (Figure 73)

FIGURE 73

7 (178mm)
Quwch Change
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Belt and disc sander — Used to grind or sand flat metal surfaces (Figure 74)

FIGURE 74

INFORMATION SHEET
Hand drill — Generally used for light drilling jobs, comes in several types |
such as variable-speed and reversible, and in 1/4”, 3/8", and 1/2" sizes (Fig- }
ure 75) |

FIGURE 75
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INFORMATION SHEET

L. Heavy duty hand drill — Generally used for drilling thicker materials, comes
in several types such as variable-speed and reversible, and in 1/2", 3/4”, and
1 1/4" sizes (Figure 76)

FIGURE 76

J. Cut-off saw — Used to cut heavier metal at different angles or in straight
cuts (Figure 77)

FIGURE 77

159




. INFORMATION SHEET

K.  Vertical band saw — Used for cutting mild steel with a continuous cutting
blade (Figure 78)

FIGURE 78

L. Horizontal band saw — Used to cut any length or type of metal with a con-
tinuous cutting blade (Figure 79)

FIGURE 79




INFORMATION SHEET

Power hacksaw — Used to cut any length or type of metal (Figure 80)

FIGURE 80

Reciprocating saw — Used like a key-hole saw with various types of blades
to cut wood, metal, piastic, and even heavy steel (Figure 81) ‘

FIGURE 81




‘ INFORMATION SHEET

0. Press brake — Used to press metal into varying shapes with different dies
and punches and has capacities which run to three hundred tons and more
(Figure 82)

FIGURE 82

XV.  Positioning equipment, its characteristics and uses

A, Turning rolls — Used to roll pipes or round objects and are typically used in
production shops with automatic welding processes (Figure 83)

FIGURE 83
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INFORMATION SHEET

Manipulators — Used to control and position welding equipment on auto-
matic positioners or turning rolls and are typically used in production
shops with automatic welding processes (Figure 84)

FIGURE 84

Positioners — Used to secure and position objects being welded, can turn
or rotate object at preset speed or be controlled manually by operator, and
is typically used in a production shop (Figure 85)

FIGURE 85

163




XVI.

XVII.

Basic

A.

B.

Basic

A.

IW-153

INFORMATION SHEET

rules for safe use of hand tools (Transparencies 6 and 7}
Do not use a screwdriver as a prying tool

Do not use pliers to lvosen or tighten nuis and bolts

Do not use any tool with a loose handle or defective part

When using a screwdriver, support the work on a bench or against a solid
surface

When using a wrench, pull it toward yourself to prevent smashing your
hand if the wrench should slip

Never use a file without a handle

Secure small parts or objects before working on them with hand tools
Never strike the mushroomed head of a punch or chisei

rules for safe use of power tools and equipment

Do not use power tools until you have been instructed how to saiely use
them and have permission from your instructor

|
Check electrical cords and plugs before using electrical power tools, and |
check lines and connections before using air-operated tools
|
|

When working with a drill press, always clamp the workpiece in place or it
will spin with the drill bit

Make sure shields and guards are securely in place before using power
equipment

Avoid walking into restricted safety zones marked off around power equip- |
ment |
|

When using extension cords with power equipment, make sure they are |
grounded and free of breaks or frays ‘

Wear no loose or frayed clothing around rotating equipment
Pay attention to safety signs and warning tags
Know emergency shut-down procedures for all power equipment

Keep tools clean and dry

164
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XVIIl.

Basic rules for maintaining tools and equipment

A.

INFORMATION SHEET

The number one rule for maintaining a tool or a piece of equipment is to use
it only for its intended purpose

Any tool or piece of equipment suspected of being faulty should be tagged
and reported

Properly record and date information placed on lubrication and mainte-
nance schedules

Always disconnect the power supply wnen performing maintenance on
power tools and equipment

Check tool rests on pedestal grinders daily
Check grinding wheels daily and dress as needed

Check oil pressure on shears before using them




Vise-Grip® Clamps

“C"” Clamp

Sheet Metal Tool
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o Platen Table, Tools
and Accessories

Arm Clamp Bending Post

Horizonal Clamp

Gooseneck
Tapered Drift Pin Hold-Down Dog

Special
Hold-Down
Bolt & Nut
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Wedge Jack

Safety Peep Hole

—Lift Ram

D itch
Up-Down Switch 11 nal or Bottle Jack

J sy
Courtesy Research and Curriculum Unit for Vocational-Technical
Ra'[Chet Lever Ol Education, College of Education, Mississippi State University,

‘ Ra"mad JaCK MiSS|SS|pp| State, Mississippi

Q ™3
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Types of Jacks
(Continued)

-—Lever Handle
(Ratchet Action)

Push Lug
Screw Shaft

Pull Lug Pull Lug j

Push-Pull or Steamboat Jack
Pump Hangle

Hydraulic Jack with
__External Pump

e RO

Lift Ram

' Hydraulic Hose
—Jack

{ I‘_ift Ram

Courtesy Research and Curriculum Unit for E - 7] il
Vocatlonal-Technical Education, College of

Education, Mississippi State University, - i i
M,;;gs;;,g, Stgf;gﬁggsiss?p;i niversity,  Self-Contained Hydraulic Jack
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® Types of Calipers

I'I'l'lllllll]*""

Hermaphrodite Caliper
Inside Caliper

.

Outside Caliper

Slide Caliper Rule

Dial Caliper
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Push

% ’)W.L

Pull, Don’t
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Right and Wrong Use of Tools

Wrench

End Wrench-
Adjustable Wrench

%

Wrong - Don’t Puill
on an Adjustable
Wrench Until It has
Been Tighteiied on
the Nut

Adjustable

Wrong Way

S9L-MI




Right and Wrong Use of Tools
(Continued)

e Y ) It is Dangerous to Use &~ ;
N\ ({#F a File Without Handle =2
a Correct Method W,

of Draw-Filing \

........
T
3
A@REH

Wrong - Never Use a Bar
or a Pipe on a Wrench

Correct Method

of Cleaning a File Correct Method of Incorrect Use of
= Tightening File Handle a Hammer
174
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WELDING TOOLS AND EQUIPMENT
UNIT 11l

ASSIGNMENT SHEET #1 — IDENTIFY BASIC HAND TOOLS

Directions: Write the correct name of the hand tool below each illustration.




ASSIGNMENT SHEET #1
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WELDING TOOLS AND EQUIPMENT
' UNIT 1l

ASSIGNMENT SHEET #2 — IDENTIFY BASIC POWER TOOLS AND EQUIPMENT

Directions: Write the correct name of the power tool or piece of power equipment below each
illustration.
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ASSIGNMENT SHEET #2
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ASSIGNMENT SHEET #2
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Assignment Sheet #1

POBZITFTTIQOAROD

Chipping hammer
Mallet

Ball peen hammer
Cold chisel

Drift punch

Card file

Wire brush
C-clamp

Spring clamp
Wedge
Strongback

WELDING TOOLS AND EQUIPMENT
UNIT Il

ANSWERS TO ASSIGNMENT SHEETS

Self-contained hydraulic jack

Turnbuckle
Come-along
Plumb bob

Combination square

Assignment Sheet #2

pe~pooop

— e

Power roll
Drill press
Pedastal buffer

Belt and disc sander

Cut-off saw
Vertical band saw

Horizontal band saw

Turning roll
Positioner
Manipulator
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WELDING TOOLS AND EQUIPMENT

UNIT I

NAME

IW-177

TEST

1. Match the terms on the right with their ccrrect definitions.

—b

—.

a.

The measured thickness of metal or wire or
an instrument to measure that thickness

A form or frame used to mass produce a
part or to control distortion during a welding
process

A metal-cutting machine with operating
power from a clutch or a flywheel that pro-
vides high-speed operation

A metal-cutting machine with operating
power from fluid transport lines to provide a
slower rate of operation than other shears

A metal-cutting machine with oparating
power from compressed air in transport
lines to provide a slower rate of operation
than other shears

Extremely hard, precisely shaped metal
molds used on a press brake for ferming
angles and shapes in metal

Platforms or bases designed to secure and
manipulate welded products so that weld-
ing can usually be accomplished irom one
position to increase welding speed ar d weld
quaiity

. Hydraulic shear

. Dies and punches
. Gauge

. Positioners

. Jig

. Pneumatic shear

. Mechanical shear

2. Match driving and chipping toc!s with their characteristics and uses.

— b

a.

Used to remove slag and residue left on
metals after welding or cutting

A heavy hammer with two driving heads
used to drive wedges under and between
materials, and comes in weights of 40, 48, or
64 ounces

181

1. Mallets

2. Chinping hammer
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TEST

c. Used where a metal hammer would dent or 3. Ball peen hammer
damage material, and made of hickory, raw-
hide, lead, nylon, rubber, or composition 4. Fitter's or engineer’s
materials hammer

—d A long-handled hammer used when more 5. Sledge hammer
driving force is needed than a smaller ham-
mer can deliver, comes in weights from 2 to
20 pounds, and is designed to be used with
both hands

e. A general purpose hammer with a curved
face and a rounded head, comes in weights
from 4 to 48 ounces, and is usually used
with one hand

3. Match chisels, punches, and pry bars with their uses.

—_—a. Used for cutting metal, rivets, nuts, and 1. Drift punch
bolts
2. Diamond-point chisel
— b Used for cutting keyways in metal
3. Cold chisel

C. Used for cutting V-grooves and cleaning out o
inside corners 4. Aligning pry bar

—d.  Used for cutting U-shaped grooves in metal 5. Cape chisel

e.  Used for driving out straight or tapered pins & Round-nose chisel

— _t Used for prying, positioning, and aligning
parts in fit-up

4.  Select true statements concerning files, their uses, basic shapes, and cuts by placing
an “X” in the appropriate blanks.

a. Files — Used manually to remove metal stock

——b. Basic shapes of files — Triangular, flat, square, round or rat-tail, and half
round to provide a shape to match the job need

c. Basic file cuts — From single-cut coarse to double-cut smooth to provide
textures that produce specific finishes

—d. Card file — Used to sharpen files

e. File handle — Used to cover the tang of a file and protect against injury,
and a file must not be used without a handle




TEST

5. Complete statements concerning wire brushes, their types and uses by inserting the
word(s) that best completes each statement.

a. Uses — For cleaning a weld area or weld-
ing
b. Types — Steel wite bristles or bristles with

shoe handles or bent handles

6. Match holding and anchoring tools with their characteristics and uses.

- _a& Plier-type devices used to hold materials 1. Spring clamps
until they can be tacked in place, adjustable
to almost any metal gauge, and handy to 2. Platen table
work with because they go on and come off

quickly 3. Vises

1) Curved jaw 4. Vise-grip® clamps

2) Straight jaw

3) C.clamp 5. C-clamps

4) Long-reach C-clamp

5) Welding clamp 6. Bar clamps
‘ 6) Sheet metal

7) Chain clamp

—Db. Adjustable vise:-like devices used tc old
materials together until they can be jomned
by other means, and will hold longer and
wider materials than a vise can

C. Used to hold two or more pieces of material
together until they can be tacked or joined
together by other means

- d. Used to secure a tape line to the end of a
piece of material or to secure light detail
material onto main members
|
|
\
\
|

e. Used to secure workpieces that cannot ot
should not be held by hand, usually fas:
tened to a work bench, and have opposing
jaws adjustable with a screw-type move:
ment

S A Used to eliminate welding and bending jigs
and has special accessories used in layout
‘ and various other welding activities
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TEST

Match alignment tools with their uses.

a.

Used to fit-up two or more pieces of material
by inserting a V-shaped end in between
pieces and striking the head or opposite end
with a hammer to obtain vertical or horizon-
tal alignment

Used as a restraining device so that wedges
can be applied and driven

Used as restraining devices so that wedges
can be applied and driven in situations
where other devices would not provide
enough strength

List three types of jacks.

a.

1. Wedges
2. Clip plates or dogs

3. Flat bar, yoke, and
strongback

b.

C.

Match pulling and lifting tools with their characteristics and uses.

-
(-9

Used to adjust lengths of wire rope or steel
rod, and are adjustable for taking up slack
and inducing a load or being slacked off to
reduce a load

Used as manually operated hoists, are port-
able, easy to set-up, and may be con-
structed with chain or cable

Used to lift plates safely and move them
from one place to another

Cables and hooks or chains and hooks used
in single, double, triple, or quadruple
arrangement for lifting and moving heavy
objects

1. Come-alonrigs
2. Plate dogs

3. Slings

4, Turnbuckles




10.

Match measuring tools with their characteristics and uses.

a.

TEST

Used to measure gauges, set iines, holes,
and work points and many other straight
line measurements up to 25‘, and is often
used by fitters so it is made to be carried on
a welder’s belt

Used to measure the thickness or gauge of
sheet metal, plate, and wire

Used to assure that drill tips being sharp-
ened are kept centered at an angle of 58° so
that they will cut faster with less applied
force

Used to construct small circles and arcs
and transfer measurements

Used for inside and outside measurements

1) Inside

2) Outside

3) Hermaphrodite
4) Slide

5) Diai

Measuring devices graduated in whole units
and fractions and used in measuring dis-
tances ranging from fractions of an inch up
to 48 inches

1) Narrow flexible
2) Steel
3) Hook

Devices used to check surfaces for true
allgnment horizontally, vertically, or at a 45°
angle

Used to check related members for align-
ment or plumb, cord or string length varies,
and common welghts range from 6 ounces
to 24 ounces

[~y
o
(WA
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. Levels

. American and U.S.

standard metal
gauges

. Rules

. Plumb bob

. Drill point gauge
. Pocket tape

. Wing dividers

. Calipers



TEST

Chalk-coated line stretched tightly and 9. Framing square
snapped sharply to mark a straight line

between two points,and can alsobe usedto  10. Prick punch
check for straightness in plate and struc-

tural metals 11. Chalk line

— i Used to make puncture marks, to locate 12. Combination square
centers of holes, or establish work points or
center lines on materials 13. Center punch

— k. Used most often to make punch marks 14. Micrometers
along layout lines to provide permanent ref-
erences for chalked or scribed lines that  15. Steel tapes
might wear off in handling

16. Bevel square

— Used to lay out bevel lines or check materi-
als cut on a bevel, and can be adjusted to all
angles

—m.  Used to square detail material, square head
is used for 45° and 90° angles, protractor
head is used to read angles from 0° to 180°,
and center head Is used to find the center of ‘
round materials d

n. Used to measure distances between points,
used for layout werk and for squaring, and
generally longer than 25’

o. Used primarily by fitters to check trueness
of flanges and angles, used for setting and
checking bevel squares, and edges marked
with rule-like graduations make it a good
measuring tool

_p. Used to measure inside, outside, or depth of
parts that require critical tolerances

11.  Match turning tools and wrenches with their uses.

a. Used to tighten or loosen different sizes of 1. Screwdrivers
nuts and bolts
2. Allen wrenches
—b. Used to tighten or loosen specific sizes of
nuts and bolts 3. Torch wrenchsas

c. Used to tighten or loosen specific sizes of
nuts and bolts
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TEST

Used primarily for fitting up pipe, but handy
for holding and aligning because of its vise-
like adjustable jaws

Used specifically for tightening or loosening
cylinder connections on oxyacetylene
equipment because adjustable wrenches
can easily damage the brass fittings used
on oxyacetylene equipment

Used specifically for tightening or loosening
torch connections where the use of adjusta-
ble wrenches or pliers might damage brass
fittings

Used to tighten or loosen specific types of
screws, bolts, and other anchoring devices

Hex-shaped key-type wrenches used to
tighten or loosen specific sizes of special
screws or bolts

Used to tighten or loosen specific sizes of
nuts and bolts with a variety of socket sizes
and handles for various jobs

Match pliers with their uses.

Used for handling hot metal or materials

Used for cutting small diameter wire, and
frequently used in GMAW welding

Used for cleaning cups and nozzles, cutting
small diameter wire, holding, and bonding,
and used mostly in GMAW welding

Used to cut larger diameter wire, holding,
and is used in submerged arc welding

. Adjustable wrench
. Box-end wrench

. Socket wrench and

handles

. Pipe wrench
. Cylinder wrenches

. Open-end wrench

. Needle nose
. Diagonal cutters
. Slip joint

. Lineman’s
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13.

14,

Match other manual cutting and shaping tools with their uses.

—Db.

Match power equipment with its characteristics and uses.

a.

a.

TEST

Used to manually cut or separate metal

Used to cut straight lines or curves on light-
gauge metal and also available in left or
right cuts

Used to cut small diameter nuts, bolts, rod,
and chain

Used for cutting small-diameter pipe or tub-
ing

Used to cut, notch, and bend angle iron

Used to bend, form, and shiape pipe, tubing,
angle iron, flat bars, and straps

Lever operated bench tool that makes dis-
tortion free cuts in straight or curved pat-
terns on light to heavy metals

An iron or steel block with both flat and
curved surfaces foi shaping metals that are
hammered or peened against it, and it some-
times has a tapered round end for curving
metal strapping and other materials

Tools used to cut female threads in metal or
to cut threads on the outside of pipes or
other round stock, and they usually come in
sets

Used to cut all gauges of metal and may be
operated mechanically, hydraulically, or
pneumatically

Used to shape both plate and structural
metals into rounded forms

Used for drilling holes in several pieces of
metal at one time or drilling single holes in
heavier metals

Used for grinding all forms of metal

Used to polish or buff metals with wire,
brush, or cloth wheels

188

1.
2.

Pipe cutters

Taps and dies

3. Angle iron cutter,

o N o O A

o A L DN

notcher, and bender
Anvil

Hacksaw

Beverly shear
Straight-cut snips
Hossfeld bender

Bolt cutters

Angle and straight
grinders

Cut-off saw
Hand drill
Power shears

Vertical band saw
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15.

Match positioning equipment with its characteristics and uses.

a.

TEST

Generally used with attachments for clean-
ing joints before or after a welding process

Used to grind or sand flat metal surfaces

Generally used for light drilling jobs, comes
in several types such as variable-speed and
reversible, and in 1/4”, 3/8”, and 1/2" sizes

Generally used for drilling thicker materials,
comes in several types such as variable-
speed and reversible, and in 1/2”, 3/4", and 1
1/4" sizes

Used to cut heavier metal at different angles
or in straight cuts

Used for cutting mild steel with a continu-
ous cutting blade

Used to cut any length or type of metal with
a continuous cutting blade

Used to cut any length or type of metal

Used like a key-hole saw with various types
of blades to cut wood, metal, ylastic, and
even heavy steel

Used to press matal into varying shapes
with different dies and punches and has
capacities which run to three hundred tons
and more

Used to roli pipes or round objects and are
typically used in production shops with
automatic welding processes

Used to control and position welding equip-
ment on automatic positioners or turning
rolls and are typically used in production
shops with automatic welding processes

Used to secure and position objects being
welded, can turn or rotate object at preset
speed or be controlled manually by operator,
and is typically used in a production shop
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10.
1.
12.
13.
14.
15.

1.
2.
3.

Drill press

Heavy duty
hand drill

Pedastal grinder

Horizontal
band saw

Belt and disc sander
Pedastal buffer
Power roll
Reciprocating saw
Press brake

Power hacksaw

Manipulators
Turning rolls

Positioners
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16.

17.

TEST

Cornplete statements concerning basic rules for safe use of hand tools by inserting the
word(s) that best completes each statement.

h.

Do not use a screwdriver as a2 tool

C'o not use pliers to or nuts and bolts

Do not use any tool with a loose or defective part

When using a screwdriver, support the work on a bench or against a
surface

When using a wrench, pul! it
your hand if the wrench should slip

yourself to prevent smashing

Never use a file without a

small parts or objects before working on them with hand tools

Never the mushroomed head of a punch or chisel

Select true statements concerning basic rules for safe use of power tools and equip-
ment by placing an “X” in the appropriate blanks.

a. Do not use power tools until you have been instructed how to safely use
them and have permission from your instructor

— b Check electrical cords and plugs before using electrical power tools, and

check lines and connections before using air-operated tools

c. When working with a drill press, always clamp the workpiece in place or it
will spin with the drill bit

—d. Make sure shields and guards are securely in place before using power

equipment

e. Avoid walking into restricted safety zones marked off around power equip-
ment

S A When using extension cords with power equipment, make sure they are

extra long

_. Wear no loose or frayed clothing sround rotating equipment

—_h Pay attention to safety signs and warning tags
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‘ TEST

_ i Know emergency shut-down procedures for all power equipment
—_— Keep tools clean and dry
18.  List the number one rule tor inaintaining a tool or piece of equipment.

Answer:

19. Identify basic hand tools.
20. Identify basic power tools and equipment.

(NOTE: If these activities have not been accomplished prior to the test, ask your instructor
when they should be completed.)
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WELDING TOOLS AND EQUIPMENT
UNIT 1ll

ANSWERS TO TEST

a 3 e. 6
b 5 {. 2
c 7 g. 4
d 1

a 2

b 4

c 1

d 5

e 3

a 3 d. 6
b. 5 e 1
c. 2 f 4
ab,ce

a. Before, after

b. Stainless steel

a. 4 d. 1
b. 6 e. 3
c. 5 f. 2
a. 1

b. 2

c. 3

Any three of the following:

Ratchet level jack (railroad jack)
Journal jack (bottle jack or bogby jack)
Hydraulic jack with external pump
Push-pull jack (steamboat jack)
Self-contained hydraulic jack

Wedge jack

Screw jack

@ oo op
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WN =

IW-189



Q"0 ao0ooTce
o WOONOAMDOD

E-N
-

9or5
50r9

K

Paoow
N

[o RN o IN o 2]
=W

[V EN e RN e BN o ]
W= O~NO
-

S@meapow
Wt 2O D
—r
033—7\"'_

oo
W =

Prying

Loosen, tighten
Handle

Solid

Toward

Handle

Secure

Strike
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ANSWERS TO TEST

17. a, b, c1 dy ey gy h! i! j

18.  Use it only for its intended purposes
19. Evaluated to the satisfaction of the instructor

20.  Evaluated to the satisfaction of the instructor




After completion of this unit, the student should be able to list the mechanical and physical
properties of metals, use numbering systems to identify metals, classify carbon steels, and
identify standard metal shapes used in welding. The student should also be able to discuss
residual stresses, select techniques for distortion control when welding, prepare a working
reference for straightening a distorted member, and conduct magnet, spark, and chisel tests
to identify metals. This knowledge will be evidenced by correctly completing the procedures
outlined in the assignment and job sheets and by scoring 85 percent on the unit test.

After completion of this unit, the student should be able to:

1.

2

10.

11

12.

13.

Match terms related to basic metais and metallurgy with their correct definitions.
Complete a list of reasons for proper metal identification.

Complete definitions of basic categories of metals.

Complete definitions of alloys and their characteristics.

Match tests for metal identification with their procedures.

Complete a list of two basic elements of metallurgy.

Match mechanical properties of metals with their characteristics.

Match types of mechanical strengths of metals with their meanings.

Match physical properties of metals with their characteristics.

Complete statements concerning the sub-zero temperature range and its effects
on ferrous metals.

Complete statements concerning the black heat range and its effects on ferrous
metals.

Complete statements concerning the red heat range and its effects on ferrous
metals.

Complete statements concerning the white heat range and its effects on ferrous
metals.

Select true statements concerning ways of testing properties of metals.
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15.

16.

17.

18.

19.

21

23.

24.

25.

27.

28.

31.

32.

®

!

37.

OBJECTIVE SHEET

Match principal alloying agents of steel with their characteristics.

Match metals with ways to identify them by appearance.

Solve problems concerning systems for identifying steel.

Complete a chart of carbon steel classifications, characteristics, and uses.
Complete a chart of alloy steel classifications, characteristics, and uses.
Complete a chart of iron classifications, characteristics, and uses.

Select true statements concerning aluminum, its characteristics and uses.

Solve problems concerning the AA system of identifying aluminum and aluminum
alloys.

Solve problems concerning the AA temper designation system for aluminum.
Match other aluminum abbieviations with their meanings.

Airange in order the steps in identifying aluminum.

Select true statements concerning chemical tests for identifying aluminum alloys.
Match other nonferrous metals with their typical uses.

Identify standard metal shapes available for welding.

Select true statements concerning equipment requirements for spark testing.
Select true references to terminology used in spark testing.

Select true statements concerning residual stresses and what they mean.
Complete statements concerning causes of residual stresses and distortion.
Match heat applications with their uses in weld quality control.

List situations where preheating is usually required.

Complete a list of methods of preheating and postheating.

Match torch preheating techniques with their applications.

Match types of steels with their recommended preheat temperatures.
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OBJECTIVE SHEET

Match temperature-sensing devices with their use.
Complete statements concerning ways to control distortion in welding.

Complete statements concerning ways to control distortion with restraining
devices.

Select true statements concerning guidelines for correcting distortion in welded
components.

Arrange in order the procedure for straightening a distorted steel member.
Identify selected metals by appearance, color, and corrosion characteristics.
!dentify metal shapes used for weiding.

Prepare a working reference for straightening a distorted steel member.
Demonstrate the ability to:

a. Conduct magnet tests to identify common metals used for welding.
b. Conduct spark tests to identify common metals used for welding.

c. Conduct chisel tests to identify common metals used for welding.




VI.
VIL.

VIIL

Xl.

BASIC METALS AND METALLURGY
UNIT IV

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information and assignment sheets.

Make transparencies.

Discuss unit and specific objectives.

Discuss information sheet.

Discuss and demonstrate procedures outlined in the job sheets.

Read assignment sheets and job sheets carefully, and tag metal samples as
required.

Arrange for students to tour a metal supply company and have them report on the
variety of different metal shapes they observe.

Demonstrate the use of chemical tests for both ferrous and nonferrous metals and
impress upon students the need for precautions when using acids and other
chemicals used for testing.

Because the test for this unit is necessarily long, review it carefully and administer
the test in two or three parts.

Give test.
INSTRUCTIONAL MATERIALS

Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters
1.  TM 1 — Metal Melting Points and Other Temperatures
2. TM 2 — Heating Ranges for Ferrous Metals
3. TM 3 — Spark Test Characteristics

138
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INSTRUCTIONAL MATERIALS

4. TM 4 — Spark Test Characteristics (Continued)

5. TM § — Aluminum Hardness and Tempering Designations

D. Assignment sheets
1. Assignment Sheet #1 — I|dentify Selected Metals by Appearance,
Color, and Corrosion Characteristics
2. Assignment Sheet #2 — Identify Metal Shapes Used for Welding
3. Assignment Sheet #3 — Prepare a Working Refetence for Straighten-
ing a Distorted Steel Member

E. Answers to assignment sheets

F Job sheets

1. Job Sheet #1 — Conduct Magnet Tests to Identify Common Metals
Used for Welding

2. Job Sheet #2 — Conduct Spark Tests to Identify Common Metals
Used for Welding

3. Job Sheet #3 — Conduct Chisel Tests to identify Common Metals
Used for Welding

G. Test

H. Answers to test

Refersnces:

A. The Procedure Handbook of Arc Welding, Twelfth Edition. Cleveland, OH
44117: The Lincoln Electric Company, 1973.

B. New Lessons in Arc Welding. Cleveland, OH 44117: The Lincoln Electric
Company, 1981.

C. Welding Kaiser Aluminum, First £dition. Oakland, CA 94€04: Kaiser Alumi-
num and Chemical Sales, Inc., 1967.

D. Repp, Victor E., and Willar J. McCarthy and Oswald A. Ludwig. Metalwork
Technology and Practice, Seventh Edition. Bloomington, IL: McKnight Pub-
lishing Company. 1982.

E. Neely, John E. Practical Metallurgy and Materials of Industry. New York:
John Wiley & Sons, Inc., 1979.

E Althouse, Andrew D., and Carl H. Turnquist and William A. Bowditch. Mod-
ern Welding. South Holland, IL: The Goodheart-Willcox Co., Inc., 1980.

G. Welding Handbook, Seventh Edition. Volume 4, Metals and Their Weldabil-

ity. Miami, FL 33126: American Welding Society, 1982.
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BASIC METALS AND METALLURGY
UNIT IV

INFORMATION SHEET

Terms and definitions

A.

!

Metallurgy — The science of separating metals from their ores and smelt-
ing or refining them for use

Filler metals — Metals added in making a brazed, welded, or soldered joint
Preheating — Application of heat to a base metal before welding or cutting

Interpass heating — Application of heat to a base metal during a welding
process

Postheating — Application ot heat to welding or a weldment after a welding
or cutting operation to promote a slower cooling rate and relieve stresses in
the base metal and the weldment

Weldment — Assembly of two or more metal parts with welding

Compatibility — Two or more metals that have properties that can readily
be welded

AISI — American Iron and Steel Institute
SAE — Society of Automotive Engineers

Extruding — The process of forcing a heated metal through a special form
to give it shape and length

AA — Aluminum Association

Strain-hardened — A metal that has had its strength increased without or
with minimum thermal treatment

Reasons for proper meta! identification

A.

Determines selection of filler metals
Dete nines preheat, interpass, or postheat requirements
Determines welding processes

Determines compatibility of metals
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INFORMATION SHEET

Basic categories of metals

A.

Ferrous — Metals that contain iron as a major element
Example: Low, mild, medium, and high carbon steels, and cast iron

Nonferrous — Metals that contain no iron or extremely small amounts of
iron

Example: Aluminum, copper, zinc, lead, tin, nickel, silver, titanium, and
gold

Alloys and their characteristics

A.

Alloy — A metal formed by melting, fusing, or mixing two or more metais
tcgether

Alloy steels — Steels with one or more other metals added to give the
steels certain characteristics or properties

(NOTE: Alleys may be either ferrous or nonferrous, but alloy steels are
always ferrous.)

Tests for metal identification and their procedures

A.

Magnet — A magnet will stick to ferritic alloys, but it will not stick to nonfer-
ritic alloys

File — Nonierrous metals can usually be filed easily, and ferrous metals are
more difficult to file

Spark — Ferrous metals have definite spark patterns, and nonferrous
metals have no spark patterns

Chemical — Certain chemicals or acids applied to metals cause different
reactions

Example: A weak solution of nitric acid or copper sulfate applied to stain-
less steel will remain clear, but when applied to carbon steel
will darken

Appearance — General surface appearance, color, and the presence of oxi-
dation

Example: Some metals exposed to weather will rust, others will tarnish,
and others will remain free of oxidation

Sound — When struck with a hammer, most metals have a characteristic
ring or lack of it

Example: Steel has a higher-pitched ring than cast iron
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VIL.

G.

INFORMATION SHEET
Chisel — When chipped with a chisel, certain metals produce a continuous
chip, others break up into small particles, and others cannot be chipped

Example: Low carbon steel chips easily and leaves a continuous chip, but
cast iron is not easy to chip and breaks up into smal! chips

Basic elements of metallurgy

A.

B.

Mechanical properties of metals

Physical properties of metals

Mechanical properties of metals and their characteristics

A.

Hardness — The capacity of a metal to resist penetration, abrasion, and
deformation

Strength — The capacity of a metal to resist chariging its shape or size
when exposed to external forces

Ductility — The capacity of a metal to be permanently stretched without
breaking

Malleability — The capacity of a metal to be hammered or rolled into shape
without breaking

Brittleness — The tendency of certain metals to preak or fracture if bent or
struck sharply

Elasticity -~ The capacity of a metal to return to its original size and shape
when the force that changed it is removed

Plasticity — The incapacity of a metal to return to its original size and
shape when the force that changed it is removed

Fatigue — The tendency of some metals to break or fracture under a
repeated or sustained load

Impact resistance — The capacity of a metal to absorb the impact of aload
applied rapidly without failure

Elongation — The measure of ductility of material measured in a tension
test
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INFORMATION SHEET

VIIl.  Types of mechanical strengths and their meanings

A. Tensile strength — The capacity of a metal to resist being pulled apart (Fig-

ure 1)

FIGURE 1

.

<- Force —

B. Compressive strength -~ The capacity of a metal to resist being pushed or

crushed together (Figure 2)

FIGURE 2

corce — N N e roree
0y

C. Shear strength -- The capacity of a metal to withstand a sustained load

across its cross section (Figure 3)

FIGURE 3

Force Force
L
vV

%

Force
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' INFORMATION SHEET

D. Torsional strength — The capacity of a metal to resist twisting forces (Fig-
ure 4)

FIGURE 4

IX.  Physical properties of metals and their characteristics

A. Density — The weight of a given piece of metal in relation to a unit size
such as one cubic foot

Example: A cubic foot of aluminum weighs less than a cubic foot of steel
50 most steel has a greater density than most aluminum

B. Electrical conductivity — The capacity of a metal to conduct electrical cur-
rent

. Example: Copper has a much higher electrical conductivity than steel and
is used in many eiectrical wires

C.  Thermal conductivity — The capacity of a metal to conduct heat (Figure 5)

Example: Silver and copper ar2 metals that have high thermal conductiv-

ity
Conduction
This match%

lights first

FIGURE 5

Courtesy Lincoln Electric Company
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D.  Thermal expansion — The tendency of metals to expand when heated as
expressed in terms of coefficient of expansion

(NOTE: Thermal expansion is extremely important in welding because a
metal such as aluminum which has a high coefficient of thermal conductiv-
ity will readily spread heat throughout the workpiece and minimize dgistor-
tion at the weld zone, but metals such as stainless steel with a low
coefficient of thermal conductivity will localize the heat in the weld zone
and cause a greater amount of distortion.)

E. Melting point — The point to which a metal must be heated before it will
melt (Transparency 1)

Sub-zero temperature range and its effects on ferrous metals (Transparency 2)
A. Range extends from 0°F to —300°F

B. Almost all metals in this range have a lower impact resistance, and the
lower the temperature, the lower the impact resistance

Black heat range and its effects on ferrous metals (Transparency 2)

(NOTE: All temperatures given in the following color-coded haat ranges are based
on steel with a zero percent carbon content. As carbon content in steel increases
preheating temperatures increase and temperatures above the transformation
range decrease.)

A. Range extends from 0°F to 1000°F

B. includes the preheating range for welding which runs from about 60°F to
just above 700°F

C. Includes blue brittle range from 300°F te 700°F, a range at which peening or
working of steels should not be done since those metals are more brittle at
this range than above or below it

D. Includes the nitriding range from abut 950°F to 1000°F, a range at which
certain special steels are subjected to ammonia gas for long periods to
give them extremely hard skin as the metal absorbs nitrogen

Red heat range and its effects on ferrous metals (Transparency 2)

A. Range extends from 1000°F to 2050°F

B. Includes the stress relieving range which runs from about 1120°F to 1250°F,
a range where temperatures are held long enough to relieve locked-up

stresses, then the metal is slowly cooled to produce wha is called process
annealing
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C. Includes the spheroidizing range from about 1250°F to 1350°F, a range
where temperatures are held long enough to produce a softness that usu-
ally provides good machinability

D. Includes the transformation range from about 1350°F to 169C°F, a range at
which steels undergo a change in atomic arrangements which radically
affect their properties

E. Includes the annealing and normalizing range from about 1400°F to 1750°F,
a range where temperatures are held long enough to form austenite, then
slowly cooled to produce small grain size, softness, and good ductility

F. Includes the carburizing range from about 1600°F to 1810°F, a range where
carbon is dissolved into the surface of steel in the presence of carburizing
compounds or gas mixtures to create hard, high-carbon steel

G. Includes forging range from about 1810°F to 2400°F, a range where metals
can be mechanically worked or fused together

Xlll.  White heat range and its effects on ferrous metals (Transparency 2)
0 A.  Range extends from 2050°F to 2800°F
B. Includes maximum forging temperature at 2400°F
C. Isicludes a transitional range where forging can no longer be done and

burning begins

D. Includes a burning range from about 2430°F to 2550°F, a range at which
steel is ruined and cannot be used again unless remeited

E. Includes a range above the burning range, up to 2800°F, at which steels
become liquid

XIV.  Ways of testing properties of metals

A. Brinell or Rockwell test for hardness
B. Shore scleroscope test for hardness
C. Hydraulic tests for tensile strength and ductility

Izod-Charpy test for impact resistance

O
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XV.  Principal alloying agents of steel and their characteristics

A.

Chromium — A grayish-white, hard metallic element used instead of car-
bon to make special steels that are less brittle but harder than other steels
with the same carbon content

Nickel — A silvery-white, hard ductile metallic element used to make spe-
cial steels with increased sirength, improved ductility, and added tough-
ness at low temperatures

Molybdenum: — A silvery-white, hard metallic element used to make spe-
cial steels that require increased hardness or strength in hot temperature
surface applications

Vanadium — A silvery-white metallic element used to make special steels
with added tensile strength

Carbon — A nonmetallic element added to iron to make steels that are
harder and stronger

Tungsten — A steel-gray, brittle metallic element used to make special hard
steels used in tool manufacturing

Silicon — A hard, brittle nonmetallic element used to make special steels
that are hard and brittle

Manganese — A grayish-white, red-tinged nonmetallic element that is used
to make special steels that are hard but less brittle

Cobalt — A hard, steel-gray clement used to make steels subject to corro-
sive or high-temperature service

XVl Metals and ways to identify them by appearance

A.

Low, medium, and high carbon steel — Dark gray wnen new, but will rust
with age, and rust rapidly when stored outside

Manganese steel — Dull cast surface when new, but will rust with age, and
rust rapidly when stored outside

Stainless steel — Bright, silvery, and smooth when new, but some grades
will rust and other grades will tarnish

Cast iron — Dull gray with evidence of sand mold, and will rust rapidly in
almost any environment

Wrought iron — Light gray and smooth, and will rust rapidly in almost any
environment
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F Aluminum — Silvery-white with a smooth surface, is highly rust and corro-
sion resistant except when alloyed with certain other elements, and weighs
much less than iron or steel

G.  Copper — Reddish-brown with a dull finish, and highly subject to tarnishing

H. Nickel — White with a hard finish, and has a good resistance to rust and
corrosion

XVII.  Systems for identifying steel

A. Principal alloying ingredients are assigned numbers to assist with identifi-

cation
1. Carbon
2.  Nickel

3. Nickel-chromium
4.  Molybdenum
. 5. Chromium
6. Chromium-vanadium
7. Tungsten
8.  Nickel-chromium-molybdenum
9. Silicon-manganese
B. Processing methods are assigned AlSI letters to assist with identification
1. A = Open-hearth alloy steel
2. B = Acid Bessemer carbon steel
3. C = Basic open-hearth carbon steel
4. D = Acid open-hearth carbon steel

5. E = Electric furnace steel
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C. The first digit of the number code indicates the type of alloy, the second
digit indicates the percentage of that alloy, and the last two digits indicate
the percentage of carbon in the steel {Figure 6)

FIGURE 6
SAE/AISI Designations
SAE 1020
Society of Automotive Low carbon steel Percentage of carbon
Engineers with zero alloy
AlSI C 1020
AISt Amenican Iron Fumace process Low carbon ercentage
and Steel Institute group of carbon
AlISt E 2512
AIS! American Iron  Electric furnace  Nickel  Percentage  Percentage
and Steel Institute of Ni allay  of carbon

D. Color coding — A color or colors are painted on the ends of steel bars or
sheets to indicate the type of steel (Figure 7)

(NOTE: Color coding varies with each manufacturer, so identification
requires a guide from the mill that produced the steel, and when working
with color coded stock, start from the opposite end of the coloring so the
stock can still be quickly identified even after part of it has been used.)

FIGURE 7

. }

Spray Brush
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UNS (Unified Numbering System) — A new system used by SAE and ASTM
that uses a letter prefix with a five-digit number with the letter usually sug-
gesting a general ferrous metal or alloy group

(NOTE: This new system has been proposed as an international system for
identification of metals and alloys.)

Example:
Ferrous Metals
ID Letter

and Number Gen.ral Metal or Alloy Group
000001-D99999 General Metal or Alloy Group
F00001-F99999 Cast iron, carbon and low-alloy steel castings
G00001-G99999 Carbon and alloy steels (AlS! and SAE)
H00001-H99939 H steels (AISI)
K00001-K99939 Other steels and ferrous alloys
S00001-S99999 Stainless steels
T00001-T99999 Tool steels

Carbon steel classifications, characteristics, and uses

Classification

Characteristics

Typical Uses

Low carbon

0.07% to 0.15% carbon

Nails, iron bars and rods,
auto bndies, and pipes

Mild steel

0.15% to 0.25% carbon

Gears, shafts, bolts,
metal frames, angles,
and channels

Medium carbon

0.25% to 0.60% carbon

Axles, shafts, machine
bolts, boilers, hammers,
and sledges

High carbon

0.60% to 1.50% carbon

Screwdrivers, crow bars,
axes, springs, razors, and
fine cutters

c10
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Alloy steel classifications, characteristics, and uses
Classification Charactearistics Typical Uses
Nickel steel Strong and hard, resists | Wire cables, railroad and

corrosion, withstands
shocks, vibration, and
wear

car axles, and steel rails

Chromium steel Fine grain, tough and
strong, resists corrosion,
shocks, and scratches

Auto bearings and safes

High chromium steel | Does not corrode, has a

Sinks, tables, and food

(Stainless steel) bright, silvery finish that | service items subject to
looks good high standards of cleanli-
ness
Chrome-nickel steel Hard and strong Auto gears, springs,
axles, and armor plate
Manganese steel Tough and strong, can |Jaws of rock crushers,
resist strain, shock, and | chains, gears, and safes
hammering
Molybdenum steel Tough and strong, resists | Auto parts, high-grade

heat and impact wear

machinery, and roller
bearings

Tungsten steel Hard, fine grained, and
resists heat

High-speed metal cutting
tools

Tungsten steel (Magnet | Holds magnetism well
steel)

Electrical measuring
instruments

Tungsten steel (Tung- | Hardest man-made metal
sten carbide)

Cutting tools and dies

Vanadium steel Tough, but lightweight, | Auto axles, gears, and
fine grained, and resists | springs
shock
Stellite Extremely hard Heavy cutting tools
High-speed steel Self-hardening steel Cutting tools, taps, and

drills
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Iron classifications, characteristics, and uses

Classification

Characteristics

Typical Uses

Wrought iron

Resists corrosion, with-
stands shock, is mallea-
ble and easy to bend hot
or cold

Rivets, bolts, nails, horse-
shoes, and ornamental
iron

Gray cast iron

Relatively inexpensive,
high compressive
strength, but low tensile
strength and brittle

Large pipes, stoves, water
kydrants, and machinery
frames

White cast iron

Very hard and brittle

Machine parts subjected
to extreme wear or abra-
sion

Malleable cast iron

Tougher and more impact
resistant than other cast
irons

Farm tocls, implement
parts, and railroad equip-
ment

IW-211

‘ XXI.  Aluminum, its characteristics ana uses

A. Aluminum is the most used and most abundant of the nonferrous metals

B. Aluminum is a silvery-white metal with a brilliant surface beauty that
resists corrosion, and is maintenance free

C. Pure aluminum is very soft and difticult to use so it is usually combined
with an alloy to change its characteristics

D. Aluminum is a good conductor of electricity, an excellent reflector of heat
when it is poiished, and a good thermal conductor

E. Aluminum is both malleable and ductile and can easily be formed into
shapes or into wire

F Aluminum is available in sheets, plates, bars, wires, pipes, and tubes
G. Aluminum is also available in a great number of extruded forms
XXIl.  AA system of identifying aluminum and aluminum alloys

A Principal alloying ingredients are assigned numbers to assist with identifi-
cation

1. Aluminum, 99% or more with no alloy

212
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2. Copper

3. Manganese

4.  Silicon

5. Magnesium

6. Magnesium-silicon

7. Zinc

8. Other
The AA number code has a 1000 series (1000 to 1299) that is used only to
identify unalloyed aluminum, and the first digit indicates a minimum of
99% aluminum
The second digit of the: 1000 series indicates the degree of impurity control
during manufacture, with 0 being the lowest control and 9 being the highest

control

The third and fourth digits of the 1000 series indicate the aluminum purity
in hundredths of a percent over 99%

Example: In the number 1030, the 1 indicates minimum 98% aluminum,
the 0 indicates minimum control of impurities, the 30 indicates
.30 percent beyond 99% or a product with 98.30% aluminum

All series beyond 1999 (2000 and beyond) are used only to identify alumi-
num alloys

The first digit of the upper series identifies the principal alloying element

The second digit indicates purity control

The third and fourth digits indicate the different types of alloys in the group

Example: In the number 2017, the 2 indicates that copper is the principal
alloying element, the 0 indicates minimum purity control, and

the 17 indicates it is only aluminum and copper with no other
alloying element
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XXIll.  The AA temper designation system for aluminum (Transparency 3)
A The AA temper designation system is based on the basic treatments and
processes used to produce different types of aluminum, and the temper
designation always follows the alloy designation and is separated by a
dash

Example: In the number 5083-H34, the 5083 is the alloy designation and
the H34 is the temper designation

B. The basic temper designations and subdivisions are as follows:

1. F — As fabricated indicates products that have acquired some
uncontrolled tempering during manufactuie

2. O — Annealed indicates wrought products only, the softest temper

3. H— Strain-hardened indicates products that have had their strength
increased by strain-hardening or cold working with no thermal treat-
ment to produce partial softening

(NOTE: H1, H2, H3, and all H designations indicate special strain-
hardening processes.)

' 4. T — Thermally treated to produce stable tempers

(NOTE: T1 through T10 indicaie special treating and aging proc-
€sses.)

C. Heat treatment gives strength tempers which are listed as the second digit
after the letter H

D. Strength tempers are expressed on a base of 8 so that the number 2 would
indicate /s or Vs hard, the number 4 would indicate 4/s or /2 hard, the num-
ber 6 would indicate ¢/s or 3/ hard, and the number 8 would indicate &z or
full hard

(NOTE: The number 9 is also used to indicate 9s or extra hard.)

O 2i4




214

Example:

INFORMATION SHEET

E. UNS (Unified Numbering System) — A new system used by SAE and ASTM
that uses a letter prefix with a five-digit number with the letter usually sug-
gesting a general metal or alloy group

(NOTE: This new system has been proposed as an international system for
identification of metals and alloys.)

Nonferrous Metals

ID Letter
and Number

General Metal or Alloy Group

A00001-A99999

Aluminum and aluminum alloys

C00001-C99999

Copper and copper alloys

E00001-E99999

Rare earth and similar metals

L00001-L99999

Low-melting point metals

MO00001-M99999

Miscellaneous metals and alloys

NO0O001-N99g99

Nickel and nickel alloys

P00001-P99999

Precious metals

R00001-R99999

Reactive metals

XXIV.  Other aluminum abbre ‘iations and their meanings (Figure 8)
A. AQ — Aircraft quality
B. CQ — Commercial quality
C. HTQ — High tensile quality
XXV.  Steps in identifying aluminum
A. Determine number code series
B. Determine the principal alloying element
C. Determine the H or T designation

D. Determine the hardness percentage
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E. Determine the quality designation

FIGLRE 8

identification Markings

{ 2024-T6 AQ 3

Alumtaum Copper Alloy Solution heat treated.  Aircraft Quality
artificially aged

5456 - H32 AQ }
e .-

Aluminum-Magnesium Alloy  Stran hardened, % hard
then stabilized

XXVI.  Chemical tests for identifying aluminum alloys
A The copper, nickel, zinc test

1. Used to identify the more readily weldable alloys from the 2000 and
7000 series aluminum alloys

2. Consists of placing a drop of 20% sodium hydroxide on the surface
of the alloy being tested only after oxides have been removed from
the base metal surface

3. Ifablack spot forms in 1 to 5 minutes it indicates moderate to large
amounts of copper, nickle, and zinc

(NOTE: Brown or gray spots may appear, but should be ignored.)
B. The manganese test
(CAUTION: This procedure produces toxic fumes.)

1. Used to identify the more readily weldable alloys 3003 and 3004
which contain 1 to 1.5% manganese

2. Consists of preheating the aluminum to about 200°F, placing a few
drops of silver nitrate on the surface, then adding a few small crys-
tals of ammonium presulfate

3. If the spot turns pink and stays pink as long as the aluminum is
warm, it indicates a definite presence of manganese

216
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Other nonferrous metals and typical uses

A.

Coaper — Used in electric and telephone wires, and alloyed with zinc or tin
to form brass or bionze, and in industrial applications because it is the sec-
ond best conductor of electricity

Zinc — Used to galvanize iron and steei for protection from rust

Magnesium — Used in everything from lawnmower' engine blocks to space
vehicles because it is lightweight

Nickel — Used primarily as an alloy to toughen steel

Titanium — Used in supersonic aircraft because of its high heat resistance
and capacity to withstand vibration, and in petrochemical applications
because of its high corrosion resistance

Beryllium — Used in the space program because of its light weight and
high heat resistance

Gold — Used for jewelry, coins, and coating electrical devices, and usually
alloyed with copper or nickel because it is too soft for general use

Lead — Used in auto batteries and alloyed with tin tc make solder

Silver — Used in coins, jewelry, tableware, and in industrial applications
because it is the best conductor of electricity

Tin — Used for making tin cans, and used as an alloy to make bronze, bab-
bitt, pewter, and solder

Standard metal shapes available for welding

A.

Round bar

Example:

Half-round bar

Example: é)

Oval bar

Example:
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ifalf-oval bar

Example: &

Square har

Example:

Hexagon bar

Example:

Flat bar

Example:
H beam

Example:
Example:

Channel

Example:

Angle

Example:

@
(7
=)
-
z
L
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Example:

Example:

N. Flat sheet

—
-

ample: £
-

0. Flat plate

Example:

P. Tubing and pipe

Q. Rail

- Example: ;I l

XXIX.  Equipment requirements for spark testing

A. Stationary or portable power grinder

B. A medium-grit grinding wheel such as 40 to 60 grit

(NOTE: An ideal turning ratio can be accomplished with an 8-inch diameter
wheel turning at 3,600 rpm, but wheels of larger diameters can easily be

C. A grinding wheel turning rate of 5,000 to 8,000 surface feet per minute 1
i
used with proper rpm adjustment.) 1
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D. A grinding wheel that has been dressed to remove traces of glazing or
metal particles left from previous grinding

XXX.  Terminology used in spark testing (Transparency 4)

A, Arrow
Example: \\

B.  Shaft SSx o
Example:

C. Fork \
Example:

NS
D.  Sprigs \

Example: \\<

E. Stream

Example:
‘ F Color

1. Red color at grinding wheel usually indicates cast iron

2. Straw color at end of stream usually indicates cast iron

3. Straw or light orang - color at grinding wheel usually indicates alloy
steel

4, Whitle color at grinding wheel usually indicates low ur high carbon
stee

5. Orange color usually indicates the presence of chromium
G.  Volume of sparks

1. None for nonferrous metals

2. Small for gray cast iron and very small for white cast iron
3. Moderately large for low carbon steel

4. Large for high carbon steel

5. Mfodlfrate to large for stainless stee! depending on type and amount
of alloy
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XXXI. Residual stresses and what they mean
A Residual means “what is left at the end of a process,’ so, in welding, resid-
ual stresses refer to the forces and counterforces that leave stresses in a
structure or part after a welding operation is completed

B. Residual stresses can produce shrinkage and other forms of distortion that
make parts difficult or impossible to fitup

C. Residual stresses can produce in base metals structural and metallurgical
changes so severe that a weld2d assembly coutd fail in service and damage
property or hurt people

D.  The presence of excessive residual stresses in a part or an assembly indi-
cates that something in the welding procedure needs to be changed:

Joint design and fitup may need modification
The welding process itself may need modification
Filler metals or base metals may need modification

Thermal or mechanical controls may be needed to correct the prob-

lem

a.

XXXIl. Causes of residual stresses and distortion

A. Filler metals and base metals in a welding procedure have to be heated to a
melting point or near melting point, and as they are heated, they expand,
but not uniformly

B.  During and after the welding operation, filler metals and base metals con-
tract as they cool, but not uniformly

C.  This lack of uniformity in expansion and contraction means that residual
stresses will vary with joint design, welding procedure, and metal type and
thickness, and the thicker the metals, the more problems with residual
stresses

D. Once heat is applied, it has to go somewhere, and the ways heat escapes
from a weld can be a clue to controlling residual stresses

Thermal controls include preheating, interpass heating, and
post heating

Mechanical controls include C-clamps, strongbacks,
wedges, and many types of restraining jigs and fixtures

INFORMATION SHEET ‘

H. Length is distance the spark pattern or stream travels from the grinding
wheel
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In a normal butt weld, heat escapes outward in both directions from the
joint (Figure 9)

FIGURE 9

T —Y— 7

Courtesy Lincoln Electric Company

In a normal fillet weld, heat escapes outward from the sides and upward
from the top (Figure 10)

FIGURE 10

L —3

Courtesy Lincoln Electric Company

In a butt weld, the first passes can produce distortion down the length of
the weld bead, and this is called longitudinal stress (Figure 11)

As the first passes of a butt weld solidify, the movement across the weld
bead is also restricted, and this is called transverse stress (Figure 11)

FIGURE 11

Courtesy Lincoln Electric Company
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I The combination of longitudinal and transverse stresses in a butt weld
result in distortion that usually causes the plates to rise from a flat or even
position to a slight angle (Figure 12)

FIGURE 12

=

— e - v am e d

Courtesy Lincoln Electric Company

J. In a fillet weld, the combination of longitudinal and transverse stresses not
only causes a change from flat to a slight angle, but can produce a roll or
twist along the length of the parts (Figure 13)

FIGURE 13

3
L .

Courtesy Lincoln Electric Company

XXXIHI.  Heat applications and their uses in weld quality control

A. Preheat — Heating a part before the welding process starts to help control
cracking, stresses from shrinkage, and to promote a slower cooling rate to
prevent excessive hardening

B. Interpass heat — Heating between welding passes to maintain the preheat
temperature

(NOTE: The welding process itself will usually provide sufficlent interpass
heat, but on large assemblies, heating with a torch between passes is
required to maintain proper we!lding temperatures.)




XXXIV.

XXXVI.

C.

INFORMATION SHEET

Postheat — Heating a part after the welding process and allowing it to cool
slowly to promote stress relief in the weldment and the base metal

Situations where preheating is usually required

A.

When large or bulky parts are being welded or when parts being welded
have a complicated shape

When the atmospheric temperature is cold or the temperature of the parts
Is cold

When the carbon or alloy content of steel is high
When the welding speed is fast

When small-diameter welding rods are used

Methods of preheating and postheating

A.

B
C.
D

E.

Furnaces
Electrical strip heaters clamped parallel to joints about 6” from the seam
Acetylene, propane, or oil torches used singly or in banks of two or more

Torch heating using natural gas with compressed air using a single-orifice
heating tip the same size that would be used to oxyacetylene weld the joint

(NOTE: This method is used frequently in shop work because it gives a hot
flame that burns clean and helps avoid contaminating the weld zone.)

Torch heating using multiflame heads or rosebuds

Torch preheating techniques and their applications

A.

Spot heating — Heat applied at one specific point so that cooling will
cause a slight inward movement around the point and help control nondi-
rectional distortion

Slot heating — Heat applied along a seam or perpendicular to a seam to
control directional distortion

224

IW-223




224

INFORMATION SHEET

C. Convex heating — Since the side where heat is applied will always shorten
more than the other side, spot and slot heating should be applied on the
convex side when attempting to flatten plates (Figure 14)

FIGURE 14
Convex Side
XXXVIl.  Types of steels and their recommended preheat temperatures

A. Mild steels — Preheating is not normally required, but if temperature is
below 50°F, preheat to about 100°F or higher if the plate thickness is over
1"

B. Medium carbon steels — Preheat from 200°F to 400°F retain the same
interpass temperature, and postheat is recommended, especially on thicker
sections

C. High carbon steels — Preheat and interpass temperatures should be a min-
imum of 400°F, and postheat is recommended, especially on thicker sec-
tions

XXXVHI.  Temperature-sensing devices and their uses

A. Pyrometers — Portable thermometers specifically designed to measure
surface heat

B. Thermocouples — Temperature-sensing devices that may be attached to
the work, but more often used in heating ovens and postweld heat treat-
ment

C. Crayons and pellets — Temperature-sensing devices that melt suddenly

when the work reaches a specific temperature

(NOTE: Crayons are usually color-coded for specific temperatures, and are
frequently used in pairs to indicate a low and high range of heating so
desired temperatures can be more accurately determined.)

o
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XXXIX.  Ways to control distortion in welding
A. Do not overweld (Figure 15)
1. The more metal placed in a joint, the greater the shrinkage forces

2. Excess weld metal does not increase weld strength, but it does
increase shrinkage forces

FIGURE 15

Excessive reinforcement (greater than
dimension T) increases distortion

% 1 »
\s\{r ’ %

Courtesy Lincoln Electric Company

‘ B. Modify edge preparation and fitup when butt welding thicker metals (Figure
16)

1.  Plates for butt welds on thinner metals provide good fusion and
require minimum weld metal with a 30° bevel on each side with
plates spaced /32" to 16" apart

2. For thicker plates, decrease the bevel angle and increase the root
opening or use a J or U joint design
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3.  Adouble V-joint requiras about half the weld metal of a single V-joint
for the same plate thickness

FIGURE 16 Reduce bevel
] A / angle and use larger
/4 30° root opening

—]

|- 1/32 10 1/16"

U preparation Double-V preparation

Vi Y

Courtesy Lincoln Electric Company

C. Use intermittent welding (Figure 17)
1. Intermittent welds provide needed strength
2. Intermittent welds reduce the amount of weld metai required

FIGURE 17

-

L

Courtesy Lincoln Electric Company

D. Use as few passes as required (Figure 18)

1.  Each pass increases the possibility for increased shrinkage

RRY
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Fewer passes with larger electrodes are better than more passes
with smaller electrodes

(NOTE: Suggestions about fewer passes apply only to situations
where fewer passes would not violate specifications.)

FIGURE 18
Poor

—\
0.0

COMC 2N
(G

AL

Good
—‘%%——

Courtesy Lincoln Electric Company

E. Place welds near a neutral axis (Figure 19)

1.
2.

Weld design and weld sequence can both help control shrinkage

Welding at or along a neutral axis gives less leverage to forces that
cause distortion

FIGURE 19

[::\ /_ Poor
o

Courtesy Lincoln Electric Company

F. Use backstep welding (Figure 20)

1.

Direction of welding is usually left to right, but beads deposited from
right to left-so that heat will spread uniformly to outer edges should
bring plates back in alignment
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2. Not an economical procedure for automatic welding
FIGURE 20

Direction of
each bead
segment

Direction

/ of Welding
Courtesy Lincoln Electric Company
G.  Preset parts to take advantage of shrinkage (Figure 21)
1. Anticipate the places of shrinkage and amount of shrinkage and
position parts so that they will be pulled into alignment during weld- ‘
ing

2. The process requires good estimating, but a few trial welds should
indicate how to preset the parts

FIGURE 21
Before After
Welding Welding

A L

I ARy B S A

€CCLLLLLLLLLLLCLLCKld
] o

Courtesy Lincoln Electric Company
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H.  Prebend and clamp parts or clamp parts back to back (Figure 22)

1. Prebending actually makes the joint longer so that shrinkage will

cause the joint to be flat as the plate cools and the clamps are
released

2. Clamping similar parts back to back helps distortion forces work
against each other to control shrinkage

FIGURE 22
Weld

/

Prebending
Wedge

! A J L

*‘\ Clamps (

U —
Q along edges

N\ _

Back-to-Back Clamping
Courtesy Lincoln Electric Company

V,

N

L Weld in a logical sequence (Figure 23)

1.  Weld at different points in the assembly so that as the part shrinks in
one place it counteracts the shrinkage forces of welds already made
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2. Alternate sides on fillet welds and use intermittent welding so that
shrinkage in the first weld Is counterbalanced by shrinkage In the

second weld, shrinkage in the second weld Iis counterbalanced by
shrinkage in the third weld, etc.

FIGURE 23 6.

Courtesy Lincoln Electric Company

XL.  Ways to control distortion with restraining devices

A, When butt welding plates, tack weld clips along the edge of one plate, then

drive wedges under the open side of the clip to force the edges into align-
ment (Figure 24)

FIGURE 24 ..
clip is welded
o one plate
h
Wedge here P .
\\A

o

Courtesy Lincoln Electric Company
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B. Tack weld a yoke to a backup strip, slip the yoke between the edges, then
place a gulde yoke on top of the plates and drive a wedge through the first
yoke to allgn the plates (Figure 25)

(NOTE: When the thickness of the yoke Is the same as the root opening, it
can be moved along to serve as a spacer between the edges.)

FIGURE 25 Yoke of same thickness
as root opering

of joint —e

Courtesy Lincoln Electric Company

C. For butt welds on thicker plates, tack weld a yoke on top of one plate, a bar
to the top of the second plate, then drlve a wedge between the yoke and the
bar (Flgure 26)

‘ FIGURE 26

-

Courtesy Lincoln Electric Company
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D.  When there is a possibility that the use of several strongbacks would
restrain the weld so much that it would produce cracking as the weld cools,
position the strongbacks at a 45° angle across the joint to allow transverse
movement (Figure 27)

FIGURE 27

/ 7

Courtesy Lincoln Electric Company

XLl.  Guidelines for correcting distortion in welded components (Figure 28)

A. Determine width of distortion at maximum point

B. Determine length of distortion

C. Determine out of tolerance distortion in inches or fractions of an inch

FIGURE 28

3
D. Sketch dimensions (as indicated in the example) so you'll have a record to
use as a work reference

XLIl.  Procedure for straightening a distorted steel member (Figure 29)

A. Determine dimensions of needed cormrection (as previously outlined)

B. Mark work area and dimensions with a soapstone so that point C is situ-
ated from point A a distance equal to one third the width of the member

<33
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Start heat at point C with flame pointing toward point B

(MOTE: Flame angle must be toward point B in order to keep point A as cool
as possible in order to cause point C to “upset” or expand into itseif.)

Heat point C to a light red, but not enough to melt the surface

As point C turns a light red, move the flame slowly toward point B as you
widen the heating pzitern by moving the torch in a circular motion toward
the extremes of the out-of-tolerance dimensions of points D and E

As the flame moves from point C, the metal at that point cools and “upsets”
or expands into itsalf

The widening heat pattern plus the cooling and contraction of the metal
behind it will cause the edge at B to stretch at first, but then it will contract
on cooling and serve to straighten the member

(NOTE: The secret for successfully completing this procedure is to keep
point A as cool as possible so it acts as a hinge around whic}l. the out-of-
tolerance points can move, and when properly executed, this procedure is
so effective that it can be used in many applicatior:s safely, even on steel
bridge members.)

FIGURE 29




Metal Melting Points and

Other Temperatures
oc N ©°F
6020 10,900 Welding arc
3500 6330 Oxvacetylene flame
3410 6170 Tungsten melts
2800 5070 Oxyhydrogen flame
1890 3430 Chromium melts
1870 3360 Natural gas burner
1539 2802 Iron melts
1083 1981 Copper melts
660 1220 Aluminum melts
419 787 Zinc melts
232 449 Tin melts
0 32 Ice melts
—39 — 38 Mercury melts
—78 —110 Dry ice vaporizes
—273.18 — 459,72 Absolute zero

O

GCourtesy Lincoln Electric Company
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Spark Test Characteristics

Stainless and
Other Alloy Steel

Low-Carbon Steel
5 Color-white

Average length of
stream with power
grinder-70in.

Volume -moderately
large o

Shafts shorter than
wrought iron and in
forks and appen-
dages

Forks become more

/ ~ numerous and sprigs
appear as carbon

content increases

Average stream
v length with power

Numerous small and
repeating sprigs

white

} Color -straw yellow

Stream length varies
with type and amount
of alloy content

Shafts may end in

Yy forks, buds or arrows,
frequently with break
between shaft and ar-
row. Few, if any,
sprigs

6EMI
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Spark Test Characteristics
(Continued)

White Cast Iron Gray Cast iron
m }Color-red

Color - red
Color -straw yellow

Average stream

} Color -straw yellow
length with power

grinder - 25 in.
Average stream
length with power
grinder-20in. Volume -small
Volume -very small Many sprigs, small

and repeating
Sprigs -finer than
gray iron, small and
repeating

e-mi
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Aluminum Hardness and
Tempering Designations

T#

Process

Applications

T

Naturally aged to a substan-
tially stable condition

Castings which have their strength increased by
room-temperature aging from the as-cast condi-
tion

T2

Annealed cast products only

Castings which have their ductility improved and
dimensional stability increased with an anneal-
ing treatment

T3

Solution heat-treated and
then cold worked

Products cold worked to improve strength or to
achieve the effect of cold work in flattening or
straightening

T4

Solution heat-treated and nat-
uraily aged to a substantially
stable condition

Products which are nat cold worked after solu-
tion heat-treatment

T5

Artificially aged from the as-
cast condition

Products which are aged at elevated tempera-
tures from the as-cast condition to improve
mechanical properties or dimensionai stability or
both

T6é

Solution heat-treated and
then artificially aged

Products which are not cold worked after solu-
tion heat-treatment

Solution heat-treated and
then stabilized

Producis which are stabilized to carry them
beyond the point of maximum strength to provide
control of special characteristics

T8

Solution heat-treated, cold
worked, then artificially aged

Products which are cold worked to improve
strength for certain applications

T9

Solution heat-treated, artifi-
cially aged, and then cold
worked

Products which are cold worked to improve
strength for certain applications

T10

Artificially aged and then
cold worked

Products which are artificially aged after an ele-
vated-temperature, rapid-coo!l process, and then
cold worked to improve strength

41
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BASIC METALS AND METALLUF ..
UNIT IV

ASSIGNMENT SHEET #1 — IDENTIFY SELECTED METALS BY
APPEARANCE, COLOR, AND CORROSION CHARACTERISTICS

Directions: Your instructor has tagged a group of metals with numbers. Name each metal by
evaluating its appearance, color, or any corrosion characteristics you can detect with your eye,
then enter the name of the metal in the appropriate space below.

Metal #1:

Metal #2:

Metal #3:

Metal #4:

Metal #5:

Metal #6:

Metal #7:

(NOTE: Your instructor may include other metals. In that case, extend your list as required.)




IW-247

BASIC METALS AND METALLURGY
UNIT IV

ASSIGNMENT SHEET #2 — IDENTIFY METAL SHAPES USED FOR WELDING

Directions: Your instructor has tagged a group of metals with numbers. Identify the shape of
each piece of metal and enter the name of the shape in the appropriate space below.

Shape #1:

Shape #2:

Shape #3:

Shape #4:

Shape #5:

Shape #6:

Shape #7: hl

Shape #8:

Shape #9:

Shape #10:

Shape #11:

Shape #12:

Shape #13:

Shape #14:

Shape #15:

(NOTE: Your instructor may include other shapes. In that case, extend your list as required.)

243
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Directions: Use a pencil and a rule to measure and mark on the following illustration the criti-
cal heating points and pattern for straightening an out-of-tolerance steel member, based on

BASIC METALS AND METALLURGY
UNIT IV

ASSIGNMENT SHEET #3 — PREPARE A WORKING REFERENCE
FOR STRAIGHTENING A DISTORTED STEEL MEMBER

the following information:

A

B.

The steel member is 3" wide
The width of the distortion at maximum point is 3"
The length of distortion is 2

The maximum distortion is at the top of the member (as shown) and near the cen-
ter of the span

All critical points should be labeled with a letter and the heating pattern should
be sketched in as a working reference

— |

”
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BASIC METALS AND METALLURGY
UNI7 iV

ANSWERS TO ASSIGNMENT SHEETS

Assignment Sheet #1 and #2 evaluated to the satisfaction of the instructor
Assignment Sheet #3

(NOTE: Sketch should approximate lettering of critical heating points and heating pattern as
shown, and distance from point A to point C should be 1” + 116")

3lI
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BASIC METALS AND METALLURGY
UNIT IV

JOB SHEET #1 — CONDUCT MAGNET TESTS TO IDENTIFY
COMMON METALS USED FOR WELDING

Tools and materials

A.  Safety glasses

B.  Hand-held magnet

C.  Metal samples as selected by instructor

Procedure

A Place metal sample #1 on a wooden or nonmagnetic workspace
B Place the magnet on the metal sample

C.  Observe whether or not the magnei sticks to the metal sample
D

Stop and record your findings on the magnet test chart

m

Repeat the procedure for each of the metal samples

F Complete your magnet test chart and turn it in to your instructor for evalua-
tion

G.  Clean up work area and return tools and materials to proper storage area
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JOB SHEET #1

Metal
Sample #

Magnetic
(Ferrous)

Nonmagnetic
(Nonferrous)




BASIC METALS AND METALLURGY
UNIT IV

JOB SHEET #2 — CONDUCT SPARK TESTS TO IDENTIFY
COMMON METALS USED FOR WELDING
Tools and materials
A Safety glasses
B Face shield
C. Locking pliers
D Pedestal grinder
E. Metal samples as selected by instructor
Procedure
A. Check the work area for safe working conditions

B. Provide as dark a back-drop as is available to assist with better spark recog-
nition

C. Check grinder for proper working order

D. Check grinding wheel to make sure it has been dressed

m

Turn off light on grinder if there is one
Put on face shield

Lock pliers onto first metal sample

T @ m

Turn on grinder and allow it to reach maximum rpm

Position yourself at the grinder so that all sparks will be free of obstructions
and easy to observe

J. Place metal sample on tool rest, hold pliers tightly, and move metal into
grinding wheel until it makes light contact

K. Grind metal sample iong enough to produce a stable spark pattern

L. Observe color close to wheel and color of sparks at the dying end of the
spark stream

M. Observe the shape of the spark pattern or stream pattern

N. Observe the volume and length of spark stream

248




JOB SHEET #2

Remove metal sample and turn grinder off
Record your findings on the spark test identification chart

Repeat the set-up, testing, and recording procedure for metal samples #2,
#3, #4, and #5

Complete spark test identification chart and turn it in to your instructor for
evaluation

Secure all equipment, clean up work area, and return tools and materials to
proper storage area




JOB SHEET #2
Metal Lengthin | Name of

Sample #| Color Pattern Shape | Volume | Inches Metal
1 At wheel:

End Stream:
2 At wheel:

End Stream:
3 At whesl:

End Stream:
4 At wheel:

End Stream:
5 At wheel:

End Stream:

290
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BASIC METALS AND METALLURGY
@ s

JOB SHEET #3 — CONDUCT CHISEL TESTS TO IDENTIFY
COMMON METALS USED FOR WELDING

I.  Tools and materials

A. Safetly glasses
B Cold chisel
C. Hammer
D Vise
E Numbered metal samples as selected by instructor
Il.  Procedure

A. Put on safety glasses and face shield

B. Secure metal sample #1 in a vise

C. Select a starting point that will provide a sufficient working distance along
the workpiece

D. Place the chisel at a 30° to 40° angle over the workpiece and strike the
chisel head firmly with a hammer

E. Strike the chisel as many times as required to establish whether it’s easy or
difficult to chip the metal and record this information on the Chisel Test
Chart

F Determine whether the metal chips are continuous, small particles, or if
there are no chips at all and record this information on the Chisel Test Chart

G. Determire whether the chip or chips have smooth or rough edges and
record this information on the Chisel Test Chart

H. Repeat the above procedure for all metal samplas provided by the instruc-
©or

1. Complete your Chisel Test Chart and turn it in to your instructor for evalua-
tion

J. Clean up area and return tools and materials to proper storage area




JOB SHEET #3

Metal Degree of Chipping Size of | Appearance of
Sample # Difficulty Chips Chips Name of Metal
1
2
3
4
5

DD
1




(NOTE: Because of the length of this test, your instructor may spread it out over two or three

test periods.)

1.

Match the terms on the right with their correct definitions.

—0b

a.

BASIC METALS AND METALLURGY

UNIT IV

NAME

TEST

The science of separating metals from their
ores and smelting or refining them for use

Metals added in making a brazed, welded, or
soldered joint

Application of heat to a base metal before
welding or cutting

Application of heat to a base metal during a
welding process

Application of heat to welding or a weld-
ment after a weiding or cutting operation to
promote a slower cooling rate and relieve
stresses in the base metal and the weld-
ment

Assembly of two or more metal parts with
welding

Two or more metals that have properties
that can readily be welded

American Iron and Steel Institute

Society of Automotive Engineers

The process of forcing a heated metal
through a special form to give it shape and
length

Aluminum Association

A metal that has hau .!s strength increased
without or with minimum thermal treatment

203

10.
1.

12.

Weldment
Compatibility
Metallurgy

Postheating

. Strain-hardened

AlSI

Filler metals

. SAE

. Preheating

AA
Interpass heating

Extruding
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TEST

Complete the following list of reasons for proper metal identification by inserting the
word(s) that best completes each statement.

a. Determines selection of metals

b. Determines preheat, , or postheat requirements

c. Determines welding

d. Determines of metals

Complete definitions of basic categories of metals by inserting the word(s) that best
complete each statement.

a. Ferrous — Metals that contain as a major element
b. Nonferrous — Metals that contain or extremely small
amounts of

Complete definitions of alloys and their characteristics by inserting the word(s) that
best complete each statement.

a. Alloy — A metal formed by melting, fusing, or mixing or more
metals together

b. Alloy steels — Steels with or more other metals added to give
the steels certain characteristics or propertiss

Match tests for metal identification with their procedures.

a. This device will stick to ferritic alloys, but it 1. Spark
will not stick to nonferritic alloys
2. Chisel
——b. Nonferrous metals can usually be worked
easily, and ferrous metals are more difficult 3. Sound
to work 4. Magnet
c. Ferrous metals have definite patterns, and 5. File
nonferrous metals have no patterns -
—d Certain of these agents or acids applied to 6. Chemical
metals cause different reactions 7. Appearance

e. General surface appearance, color, and the
presence of oxidation

- f When struck with a hammer, most metals
have a characteristic ring or lack of it

—4q. When chipped, certain metals produce a
continuous chip, others break up into small
particles, and others cannot be chipped

DD
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Complete a list of two basic elements of metallurgy by inserting the word(s) that best

TEST

completes each statement.

properties of metals

properties of metals

Match mechanical properties of metals with their characteristics.

_d.

The capacity of a metal to resist penetra-
tion, abrasion, and deformation

The capacity of a metal to resist changing
its shape or size when exposed to external
forces

The capacity of a metal to be permanently
stretched without breaking

The capacity of a metal to be hammered or
rolled into shape without breaking

The tendency of certain metals to break or
fracture if bent or struck sharply

The capacity of a metal to return to its origi-
nal size and shape when the force that
changed it is removed

The incapacity of a metal to return to its
original size and shape when the force that
changed it is removed

The tendency of some metals to break or
fracture under a repeatsd or sustained ioad

The capacity of a metal to absorb the
impact of a load applied rapidly without fail-
ure

The measure of ductility of material mea-
sured in a tension test

235
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10.

. Elongation
Hardness

Impact resistance
Strength

Fatigue

Ductility
Plasticity
Malleability
Elasticity

Brittleness




10.

11.

TEST

Match types of mechanical strengths of metals witn their meanings.

—b.

a.

The capacity of a metal to resist being
pulled apart

The capacity of a metal to resist being
pushed or crushed together

The capacity of a metal to withstand a sus-
tained load across its cross saction

The capacity of a metal to resist twisting
forces

1.

2.

Match physical properties of metals with their characteristics

a.

The weight of a given piece of metal in rela-
tion to a unit size such as one cubic foot

The capacity of a metal to conduct electri-
cal current

The capacity of a metal to conduct heat

The tendency of metals to expand when
heated as expressed in terms of coefficient
of expansion

The point to which a metal must be heated
before it will melt

Compressive strength
Shear strength

Tensile strength

. Torsional strength

. Density

Electrical conductiv-

ity
Thermal conductivity
Thermal expansion

Melting point

Complete statements concerning the sub-zero temperature range and its effects on fer-
rous metals by circling the word(s) that best complete each statement.

a. Range extends from 0°F to (-300°F) (-500°F)

b. Almost all metals in this range have a (higher) (lower) impact resistance, and the
lower the temperature, the (higher) (lower) the impact resistance

Complete statements concerning the black heat range and its effects on ferrous metals

by circling the word(s) that best completes each statement.

a. Range extends from 0°F to (1000°F) (500°F)

b. Includes the preheating range for welding which runs from about 60°F to just
above (700°F) (400°F)




12.

13.

TEST

Includes blue brittle range from 300°F to 700°F, a range at which peening or working of
steels should not be done since those metals are (softer) (more brittle) at this range
than above or below it

Includes the nitriding range from about 950°F to 1000°F, a range at which certain spe-
clal steels are subjected to ammonia gas for long periods to give them (extremely hard
skin) (extremely ductile skin) as the metal absorbs nitragen

Complete statements concerning the red heat range and its effects on ferrous metals
by circling the word(s) that best completes each statement.

a.

b.

Range extends from 1000°F to (1500°F) (2050°F)

Includes the stress relieving range which runs from about 1120°F to 1250°F a
range where temperatures are held long enough to relieve locked-up stresses,
then the metal is (slowly) (rapidly) cooled to produce what is called process
annealing

Includes the spheroidizing range from about 1250°F to 1350°F, a range where
temperatures are held long enough to produce a (hardness) (softness) that usu-
ally provides good machinability

Includes the transformation range from about 1350°F to 1690°F, a range at which
steels undergo (a change in atemic arrangements) (a softening period) which rad-
ically affect their properties

Includes the annealing and normalizing range from about 1400°F to 1750°F, a
range where temperatures are held long enough to form austenite, then (rapidly)
(slowly) cooled to produce small grain size, softness, and good ductility

Includes the carburizing range from about 1600°F to 1810°F, a range where car-
bon is dissolved into the surface of steel in the presence of carburizing com-
pounds or gas mixtures to create (hard, high-carbon steel) (stainless steel)

Includes iorging range from about 1810°F to 2400°F, a range where metals (can-
not be) (can be) mechanically worked or fused together

Complete statements concerning the white heat range and its effects on ferrous metals
by circling the word(s) that best completes each statement.

a.

b.

Range extends from 2050°F to (2800°F) (2500°F)
Includes maximum forging temparature at (2400°°F) (2100°F)

Includes a transitional range where forging can no longer be done and (melting)
(burning) begins

oD
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15.

TEST '

d. Includes a burning range from about 2490°F to 2550°F, a range at which steel is

ruined and cannot be used again unless (remelted) (cooled rapidly)

e. Includes a range above the burning range, up to 2900°F, at which steels become
(liquid) (extremely malleable)

14,  Select true statements concerning ways of testing properties of metals by placing an
“X” in the appropriate blanks.

a. Brinell or Rockwell test for hardness

—b. Shore scleroscope test for hardness

c. Hydraulic tests for tensile strength and ductility

—d Izod-Charpy test for hardness

Match principal alloying agents of steel with their characteristics.

a. A grayish-white, hard metallic element used 1. Nickel
instead of carbon to make special steels
that are less brittle but harder than other 2. Carbon
steels with the same carbon content

3. Cobalt
b A silvery-white, nard ductile metallic ele-
ment used to make special steels with 4. Manganese
increased strength, improved ductility, and
added toughness at low temperatures 5. Chromium

c. A silvery-white, hard metallic element used 6. Tungsten
to make special steels that require
increased hardness or strength in hot tem- 7. Molybdenum
perature surface applications

make special steels with added tensile
strength

e. A nonmetallic element added to iron to
make steels that are harder and stronger

|
—_d A silvery-white metallic element used to
|
|
|
|
|

- F& A steel-gray, brittle metallic element used to

make special hard steels used in tool manu-

facturing :
___g.  Ahard, brittle nonmetallic element used to

make special steels that are hard and brittle

<58



16.

17.

Match metals with ways to identify them by appearance.

— b,

—h

a.

TEST

A grayish-white, red-tinged nonmetallic ele-
ment that is used to make special steels
that are hard but less brittle

A hard, steel-gray element used to make
steels subject to corrosive or high-tempera-
ture service

Dark gray when new, but will rust with age,
and rust rapidly when stored outside

Dull cast surface when new, but will rust
with age, and rust rapidly when stored out-
side

Bright, silvery, and smooth when new, but
some grades will rust and other grades will
tarnish

Dull gray with evidence of sand mold, and
will rust rapidly in almost any environment

Light gray and smooth, and will rust rapidly
in almost any environment

Silvery-white with a smooth surface, is
highly rust and corrosion resistant except
when alloyed with certain other elements,
and weighs much less than iron or steel

Reddish-brown with a dull finish, and highly
subject to tarnishing

White with a hard finish, and has a good
resistance to rust and corrosion

. Silicon

. Vanadium

. Cast iron

. Wrought iron
. Copper

. Low, medium, and

high carbon steel

. Nickel
. Manganese steel
. Aluminum

. Stainless steel

Solve the following problems concerning systems for identifying steel.

a. In the designation AISI E 2512, the first “2” in the four-number digitindicates that
the steel has nickel alloy, but what does the “5” following the “2” indicate?

Answer:




18.

b. From the following two identification numbers, AISI C 1020 and T00001, which

TEST

one is from the Unified Numbering System?

Answer:

Complete the foliowing chart of carbon steel classifications, characteristics, and uses.

Classification

Characteristics

Typical Uses

a.

0.07% to 0.15% carbon

Nails, iren bars and rods,
auto bodies, and pipes

0.15% to 0.25% carbon

Gears, shafts, bolts,
metal frames, angles, and
channels

0.25% to 0.60% carbon

Axles, shafts, machine
bolts, boilers, hammers,
and sledges

0.60% to 1.50% carbon

Screwdrivers, crow bars,
axes, springs, razors, and
fine cutters




Complete the following chart of alloy steel classifications, characteristics, and uses.

TEST

Classification

Characteristics

Typical Uses

a.

Strong and hard, resists
corrosion, withstands
shocks, vibration, and
wear

Wire cables, railroad and
car axles, and steal rails

Chromium steel

Fine grain, tough and
strong, resists corrosion,
shocks, and scratches

Auto bearings and safes

Does not corrode, has a
bright, silvery finish that
looks good

Sinks, tables, and food
service items subject to
high standards of cleanli-
ness

Chrome-nickel steel

Hard and strong

Auto gears, springs,
axles, and armor plate

Manganese steel

Tough and strong, can
resist strain, shock, and
hammering

Jaws of rock crushers,
chains, gears, and safes

Molybdenum steel

Tough and strong, resists
heat and impact wear

Auto parts, high-grade
machinery, and roller
bearings

Tungsten steel

Hard, fine grained, and
resists heat

High-speed metal cutting
tools

c. Holds magnetism well Electrical measuring
instruments
d. Hardest man-made metal | Cutting tools and dies
e. Tough, but lightweight, | Auto axles, gears, and
fine grained, and resists | springs
shock
Stellite Extremely hard Heavy cutting tools

High-speed steel

Self-hardening steel

Cutting tools, taps, and
drills
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21.

22.

TEST

20. Complete the following chart of iron classifications, characteristics, and uses.

Classification Characteristics Typical Uses
a. Resists corrosion, with- | Rivets, bolts, nails, horse-
stands shock, is mallea- | shoes, and ornamental
ble and easy to bend hot | iron
or cold
b. Relatively inexpensive, | Large pipes, stoves, water
high compressive | hydrants, and machinery
strength, but low tensile | frames
strength and brittle
c. Very hard and brittle Machine paris subjected
to extreme wear or abra-
sion
d. Tougher and more impact | Farm tools, implement
resistant than other cast | parts, and railroad equip-
irons ment

Select true statements concerning aluminum, its characteristics and uses by placing
an “X” in the appropriate blanks.

N A

—23a.

Aluminum is the most used but least abundant of the nonferrous metals

Aluminum is a silvery-white metal with a brilliant surface beauty that
resists corrosion, and is maintenance free

Pure aluminum is very soft and difficult to use so it is usually combined
with an alloy to change its characteristics

Aluminum is a poor conductor of electricity, a poor reflector of heat even
when it is polished, and a poor thermal conductor

Aluminum is both malleable and ductile and can easily be formed into
shapes or into wire

Aluminum is available in sheets, plates, bars, wires, pipes, and tubes

Aluminum is also available in a great number of extruded forms

Solve the following problems concerning th AA system of identifying aluminum and alu-
minum alloys.

a. Aluminum bearing any number code in the 1000 series would indicate what?

Answer:

262




23.

24,

25.

26.

TEST

b. Aluminum bearing any number code in the 2000 series and beyond would
indicate what?

Answer:

Solve the following problems concerning the AA temper designation system for alumi-
num.

a. In the number 5083-H34, the 5083 is the alloy designation, but what does the H34
designate?

Answer:

b. Since strength tempers are expressed on a base of 8, what would the strength
temper 8 designate?

Answer:

Match other aluminum abbreviations with their meanings.

a. Aircraft quality 1. HTQ
— b Commercial quality 2. AQ
c. High tensile quality 3. CQ

Arrange in order the steps in identifying aluminum by placing the correct sequence
number in the appropriate blank.

a. Determine the quality designation

— b Determine number code series

c. Determine the H or T designation

—d. Determine the principal alloying element

e. Determine the hardness percentage

Select true statements concerning chemical tests for identifying aluminum alloys by
placing an “X” in the appropriate blank.

(NOTE: For a statement to be true, 2ll parts of the statement must be true)

a. The copper, nickel, zinc test

1) Used to identify the mc readily weldable alloys from the 2000 and
7000 series aluminum ai._ /s
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2) Consists of placing a drop of 20% sodium hydroxide on the surface of
the alloy being tested only after oxides have been removed from the
base metal surface

3) If a black spot forms in 1 to 5 minutes it indicates moderate to large
amounts of copper, nickle, and zinc

— b The manganese test

1)  Used to identify the more readily weldable alloys 3003 and 3004 which
contain 1 to 1.5% manganese

2) Consists of preheating the aluminum to about 200°F, placing a few
drops of silver nitrate on the surface, then adding a few small crystals
of ammonium presulfate

3) Ifthe spot turns blue and stays bluz as long as the aluminum is warm, it
indicates a definite presence of manganese

27.  Match other nonferrous metals with their typical uses.

a. Used in electric and telephone wires, and 1. Lead
alloyed with zinc or tin to form brass or
bronze, and in industrial applications 2. Zinc
because it is the second best conductor of
electricity 3. Silver

— b Used to galvanize iron and steel for protec- 4. Copper
tion from rust
5. Tin
C. Used in everything from lawnmower engine
blocks to space vehicles because it is light- 6. Magnesium

weight
7. Gold
—d Used primarily as an alloy to toughen steel
e. Used in supei aircraft because of its
high heat resis » and capacity to with-

stand vibration, ..u In petrochemical appli-
cations because of its high corrosion
resistance

—f Used in the space program because of its
light weight and high heat resistance

- g Used for jewelry, coins, and coating electri-

cal devices, and usually alloyed with copper
or nickel because it is too soft for general

use
o
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—_h Used in auto batteries and alloyed with tin 8. Nickel
to make solder
9. Beryllium
_ Used in coins, jewelry, tableware, and in
industrial applications becauseitis the best  10. Titanium
conductor of electricity

R A Used for making tin cans, and used as an
alloy to make bronze, babbitt, pewter, and
solder

28. Identify the following standard metal shapes available for welding by writing the name
of the shape below each illustration.

O
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29. Seleci true statements concerning equipment requirements for spark testing by placing
an “X” in the appropriate blanks.

a. Stationary or portable power grinder

b A medium-grit grinding wheel such as 40 to 60 grit

C. A grinding wheel turning rate with a very low rpm

—d A grinding wheel that has been dressed to remove traces of glazing or
metal particles left from previous grinding

30. Select true references to terminology used in spark testing by placing an “X” in the
appropriate blanks.

(NOTE: For a reference to be true, all parts of the reference must be true.)

a. Arrow

— b Sh~ft

C. Feather

—d Sprigs
e. Stream
f. Color

1)  Red color at grinding wheel usually indicates cast iron
2) Straw color at end of strcam usually indicates cast iron

3) Straw or light orange color at grinding wheel usually indicates alloy
steel

4)  Green color at grinding wheel usually indicates low or high carbon steel

5  Brown color usually indicates the presence of chromium

o o~
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®

SR o § Volume of sparks
1)  None for nonferrous metals
2) Small for gray cast iron and very small for white cast iron
3) Moderately large for low carbon steel
4) Large for high carbon steel

5) Moderate to large for stainless steel depending on type and amount of
alloy

— h Length is distance the spark pattern or stream travels from the grinding
wheel

31.  Select true statements concerning residual stresses and what they mean by placing an
“X" in the appropriate blanks.

(NOTE: For a statement to be true, all parts of the statement must be true.)
a. Residual means “what is left at the end of a process,” so, in welding, resid-

‘ ual stresses refer to the forces and counterforces that leave stresses in a
structure or part after a welding operation is completed

—b Residual stresses can produce shrinkage and other forms of distortion
that make parts difficult or impossible to fitup

C. Residual stresses can produce in base metals structural and metallurgical
changes so severe that a welded assembly could fail in service and dam-
age property or hurt people

—d The presence of excessive residual stresses in a part or an assembly indi-
cates that something in the welding procedure needs to be changed:

1)  Joint design and fitup may need modification

2) The welding process itself may need modification

3) Filler metals or base metals may need modification

4)  Thermal or mechanical controls may be needed to correct the problem

a) Thermal controls include preheating, interpass heating,
and post heating

b) Mechanical controls include C-clamps, strongbacks,
. wedges, and many types of restraining jigs and fixtures
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Compiete statements concerning causes of residual stresses and distortion by insert-
ing the word(s) that best completes each statement.

a.

Filler metals and base metais in a welding procedure have to be heated to a melt-
ing point or near melting point, and as they are heated, they
, but not uniformly

During and after the weiding operation, filler metals and base metais
as they cooi, but not uniformly

This lack of uniformity in expansion and contraction means that residual
stresses wili vary with joint design, welding procedure, and metal type and thick-
ness, and the the metals, the more probiems with residual
stresses

Once heat is applied, it has to go somewhere, and the ways heat escapes from a
weid can be a clue to residual stresses

in a normai butt weld, heat escapes in both directions from

the joint

In a normal filiet weid, heat escapes from the sides and

from the top

in a butt weld, the first passes can produce distortion down the length of the
weid bead, and this is calied stress

As the first passes of a butt weid solidify, the movement across the weld bead is
aiso restricted, ang this is called stress

The combination of and stresses in a
butt weid result in distortion that usuaily causes the piates to rise from a fiat or
even position to a slight angle

ir: a filiet weld, the combination of longitudinal and transverse stresses not only
causes a change from flat to a slight angle, but can produce a
or aiong the length of the parts

Match heat applications with their uses in weid quality control.

a. Heating a part before the welding process 1. interpass heat
starts to help controi cracking, stresses
from shrinkage, and to promote a siower 2. Preheat
cooiing rate to prevent excessive hardening
3. Postheat

b Heating between weiding passes to main-

tain the preheat temperature

C. Heating a part after the welding process
and allowing it to cool siowly to promote
stress relief in the weldment and the base
metal
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List three situations where preheat is usually required.

a.

Complete a list of methods of preheating and postheating by inserting the word(s) that
best completes each statement.

a.

b.

Furnaces
Electrical heaters clamped parallel to joints about 6" from
the seam
Acetylene, propane, or oil torches used or in

of two or more

Torch heating using natural gas with compressed air using a single-orifice heat-
ing tip the that would be used to oxy-
acetylene weld the joint

Torch heating using heads or rosebuds

Match torch preheating techniques with their applications.

a. Heat applied at one specific point so that 1. Spot heating
cooling will cause a slight inward move-
ment around the point and help control non- 2. Slot heating
directional distortion
3. Convex heating

——b. Heat applied along a seam or perpendicular

to a seam to control directional distortion

c. Since the side where heat is applied will
always shorten more than the other side,
spot and slot heating should be applied on
the convex side when attempting to flatten
plates
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37. Match types of steels with their recommended preheat temperatures.

a. Preheating is not normally required, but if 1. Medium carbon

temperature is below 50°F, preheat to about steels

100°F or higher if the plate thickness is over

17 2. High carbon
steels

— b Preheat from 200°F to 400°F retain the )
same interpass temperature, and postheat 3. Mild steels
is recommended, especially on thicker sec-
tions

C. Preheat and interpass temperatures should
be a minimum of 400°F, and postheat is rec-
ommended, especially on thicker sections

38. Match temperature-sensing devices with their uses.

a. Portable thermometers specifically 1. Crayons and pellets
designed to measure surface heat

2. Thermocouples
—b. Temperature-sensing devices that may be
attached to the work, but more often used in 3. Pyrometers
heating ovens and postweld heat treatment

denly when the work reaches a specific tem-
perature

39. Complete statements concerning ways to control distortion in welding by inserting the
word(s) that best completes each statement.

a. Do not overweld

1) The more metal placed in a joint, the the shrinkage
forces
2) Excess weld metal does not weld strength, but it does

shrinkage forces

b. Modify edge preparation and fitup when butt welding thicker metals

1)  Plates for butt welds on thinner metals provide good fusion and require min-
imum weld metal with a bevel on each side with plates
spaced Ya2" to 116" apart

2)  For thicker plates, the bevel angle and increase the
root opening or use a J or U joint design

|
|
|
C. Temperature-sensing devices that melt sud- ‘

3) Adouble V-joint requires about the weld metal of a sin-
gle V-joint for the same plate thickness

oS
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Use intermittent welding

1)  Intermittent welds provide needed

2) Intermittent welds the amount of weld metal required

Use as few pacses as required

1) Each pass the possibility for increased shrinkage
2) Fewer passes with electrodes are better than more
passes with electrodes

Place welds near a neutral axis

1)  Weld design and weld can both help control shrinkage

2) Welding at or along a axis gives less leverage to
forces that cause distortion

Use backstep welding

1)  Direction of welding is usually to

but beads deposited from to
so that heat will spread uniformly to outer edges
should bring plates back in alignment

2) Not an economical procedure for welding

Preset parts to take advantage of shrinkage

1)  Anticipate the places of shrinkage and amount of shrinkage and position
parts so that they will be

during welding

2) The process requires good , but a few trial welds
should indicate how to preset the parts

Prebend and clamp parts or clamp parts back to back

1)  Prebending actually makes the joint so that shrinkage
will cause the joint to be flat as the plate cools and the clamps are released

2) Clamping similar parts

helps distortion forces work against each other to
control shrinkage
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41.

Weld in a logical sequence

1) Weld at different points in the assembly so that as the part shrinks in one
place it the shrinkage forces of welds already made

2) Alternate sides on fillet welds and use welding so that
shrinkage in the first weld is counterbalanced by shrinkage in the second
weld, shrinkage in the second weld is counterbalanced by shrinkage in the
third weld, etc.

Complete statements concerning ways to control distortion with restraining devices by
inserting the word(s) that best completes each statement.

a.

When butt welding plates, clips along
the edge of one plate, then drive wedges under the open side of the clip to force
the edges into alignment

Tack weld a yoke to a backup strip, slip the yoke between the edges, then place a
yoke on top of the plates and drive a wedge through the
first yoke to align the plates

For butt welds on plates, tack weld a yoke on top of one
plate, a bar to the top of the second plate, then drive a wedge between the yoke
and the bar

When there is a possibility that the use of several strongbacks would restrain the
weld so much that it would produce cracking as the weld cools, position the
strongbacks at a angle across the joint to allow transverse
movement

Select true statemer:its concerning guidelines for correcting distortion in welded com-
ponents by placing an “X” in the appropriate blanks.

a. Determine width of distortion at maximum point

—b. Determine length of distortion

c. Determine out of tolerance distortion in inches or fractions of an inch

—_d There is no need to sketch dimensions, but do keep a good mental picture

of the problem to use as a work reference

oo
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Arrange in order the procedure for straightening a distorted steel member by placing
the correct sequence number in the appropriate blank.

S

SO ¢« B

a.

As point C turns a light red, move the flame slowly toward point B as you
widen the heating pattern by moving the torch in a circular motion toward
the extremes of the out-of-tolerance dimensions of points D and E

As the flame moves from point C, the metal at that point cools and
“upsets” or expands into itself

Determine dimensions of needed correction

Mark work area and dimensions with a soapstone so that point C is situ-
ated from point A a distance equal to one third the width of the member

The widening heat pattern plus the cooling and contraction of the metal
behind It will cause the edge at B to stretch at first, but then it will contract
on cooling and serve tc straighten the member

Start heat at point C with flame pointing toward point B

Heat point C to a light red, but not enough to melt the surface

Identify selected metals by appearance, color, and corrosion characteristics.

Identify metal shapes used for welding.

Prepare a working reference for straightening a distorted steel member.

Demonstrate the ability to:

a. Conduct magnet tests to identify common metals used for welding.

b. Conduct spark tests to identify common metals used for welding.

c. Conduct chisel tests to identify common metals used for welding.

(NOTE: If these activities have not been accomplished prior to the test, ask your instructor
when they should be completed.)
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BASIC METALS AND METALLURGY

3 e.
7 f.
9 g.
11 h.
Filler

Interpass
Processes
Compatibility
Iron

No iron, iron
Two

One

4 e
5 f.
1 g.
6

UNIT IV

ANSWERS TO TEST
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Mechanical or physical
Physical or mechanical
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ANSWERS TO TEST

11. 1000°F

700°F

More brittle
Extremely hard skin

apop

12, 2050°F

Slowly

Softness

A change in atomic arrangements
Slowly

Hard, high-carbon steel

Can be

@meae o

13. 2900°F
2400°F
Burning
Remelted

Liquid

Proow

14. a/b, ¢

1.

cooo®
DO~ a;
Q-
wWhHh oD

16.

oo o
Y. YW
TQ o
W~

The percentage of nickel alloy
T00001

Low carbon
Mild steel
Medium carbon
High carbon

18.

19, Nickel steel

High chromium steel

Tungsten steel, magnet steel
Tungsten steel, tungsten carbide

Vanadium steel

20. Wrought iron
Gray cast iron
White cast iron

Malleable cast iron

a
b.
a.
b.
o
d.
a.
b.
c.
d.
e.
a.
b.
c,
d.
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2. b,cef g
22. a. Unalloyed aluminum of 99% aluminum or more
b. Any aluminum alloy
23. a. The temper designatior
b. 8/ or full hard
24, a 2
b. 3
c. 1
25.

oOQo0UTH
HNO W= O

26. a
27. a. 4 f. 9
b. 2 g. 7
c. 6 h. 1
d. 8 i 3
e. 10 j 5
28. a. Round bar
b. Oval bar
c. Square bar
d. H beam
e. | beam
f. Channel
g. Angle
h. Tee
i Zee
i Flat plate
k. Tubing and pipe
l Rail
29. ab,d

30. ab,d,egh

31. a/b,cd

32, a Expand
b. Contract
c. Thicker
d. Controlling
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33.

35.

36.

37.

39.

ANSWERS TO TEST

Outward

Outward, upward
Longitudinal

Transverse
Longitudinal, transverse
Roll, twist

A e

2
1
c. 3

ow

Any three of the following:

a. When large or bulky parts are being welded or when parts being welded have a
complicated shape

b. When the atmospheric temperature is cold or the temperature of the parts is cold
c. When the carbon or alloy content of steel is high
d. When the welding speed is fast

e. When small-diameter welding rods are used

b. Strip

c. Singly, banks

d. Same size

e. Multiflame

a 1

b. 2

c. 3

a. 3

b. 1

c. 2

a. 3

b. 2

c. 1

a. 1) Greater
2) Increase, increase

b. 1) 30°
2) Decrease
3) Half

c. 1) Strength
2) Reduce

d. 1) Increases
2) Larger, smaller

e. 1) Sequence
2) Neutral

f. 1) Left to right, right to left
2) Automatic
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41.

42.

43.

3

46.

Iw-287
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g. 1) Pulled into alignment
2) Estimating

h. 1) Longer
2) Back to back

i. 1) Counteracts

2) Intermittent
Tack weld |
Guide i
Thicker
45°

ao o

[«

,9,¢

QooTce
N0 O
-

w

Evaluated to the satisfaction of the instructor
Evaluated to the satisfaction of the instructor
Evaluated to the satisfaction of the instructor

Parformance skills evaluated to the satisfaction of the instructor
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After completion of this unit, the student should be able to add, subtract, multiply, and divide
whole numbers, fractions, and decimals, and convert fractions to decimals and percents. The
student should also be able to use specified graduations to measure with & rule, use three pro-
cedures to adjust a bevel square to a 45° angle, and use a combination square to make 45°
and 90° angles and draw parallel lines on metal stock. This knowledge will be evidenced by
correctly completing the procedures outlined in the assignment and job sheets and by scoring
85 percent on the unit test.

After completion of this unit, the student should be able to:

1.

2.

10.
11,
12,
13.

14,

Match terms related to basic math and measuring with their correct definitions.

Match basic mathematical terms with their definitions and give an example for
each.

Select true statemants concerning advantages of a decimal equivalent and con-
version charts.

Complete statements concerning uses for fre-¢ons.
Select true statements concerning uses for decimals.

Complete definitions of methods for expressing fractions and decimal equiva-
lents.

Select true statements concerning percent and its uses.

Complete lists of units of measure found on rules.

Arrange in order the steps for reading a rule.

Arrange in order the steps for finding mid-point of a given distance.
Complete formulas for perimeters.

Calculate perimeters for rectangles, squares, and triangles.

Identify basic geometric figures.

Calculate areas of basic geometric figures.
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15.
16.

17.

OBJECTIVE SHEET

Calculate measurements for circles.

Size commonly used steel stock from scale drawings.

Demonstrate the ability to:

a.

b.

Add, subtract, multiply, and divide fractions.

Add, subtract, multiply, and divide decimal equivalents.
Convert fractions to decimal form.

Write fractions as decimals and percents.

Write percents as fractions and decimals.

Write decimals as fractions and percents.

Make conversions with the decimal equivalent and inches to decimal con-
version charts.

Use the English-Metric Conversion Chart.

Measure distance with 17, 1/2”, and /s" graduations.
Measure distances with 1/s” and 1/e” graduations.
Measure distances with " graduations.

Measuir2 distances with 1he” graduations.

Measure given line segments with 118" graduations.
Measure dimensions of given objects with a rule.
Measure given lines and objects with a rule.

Use a rule to draw lines and objects to given specifications.
Find the mid-point of given lines and figures.
Calculate the perimeters of given rectangles.
Calculate the perimeters of given squares.
Calculate the perimaters of given triangles.

Calculate the areas of given parallelograms.
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aa.

bb.

CcC.

dd.

OBJECTIVE SHEET

Calculate the areas of given rectangles.
Calculate the areas of given squares.
Calculate the areas of given triangles.
Calculate the areas of given rhombuses.
Calculate the areas of given trapezoids.
Calculate the circumferences of given circles.
Calculate the areas of given circlzs.

Adjust a bevel square to a 45° angle using a framing square, a combination
square, and a protractor.

Use a combination square to form 90° and 45° angles and to draw parallel
lines on selected metal stock.
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VL.

VIL.

VIIL.

BASIC MATH AND MEASURING
UNIT V

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information, assignment, and job sheets.
Make transparencies.

Discuss unit and specific objectives.

Discuss and demonstrate procedures outlined in the job sheets.

Demonstrate the procedures for measuring with different measuring instruments,
emphasize accuracy and the correct marking of reference points.

Select pieces of longer and iarger metal stock and have students measure them
with a rule to give students practice with greater distances than are used in the
assignment sheets.

Demonstrate how to properly use and clean a steel tape.

Give test.

INSTRUCTIONAL MATERIALS

Included in this unit:

A. Objective sheet

B.  Information sheet

C. Transparency masters
1. TM 1 — Decimal Equivalent Chart
2.  TM 2 — Inches to Decimal Conversion Chart
3.  TM 3 — Fractional and Decimal Equivalents
4. TM 4 — Units of Measurement
5. TM 5 — Eighths Rule
6. TM 6 — Sixteenths Rule

D. Assignment sheets

1. Assignment Sheet #1 — Add, Subtract, Multiply, and Divide Frac-
tions
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10.

1.
12.
13.

14,

15.

16.

17.

18.

19.
20.
21.

22.

INSTRUCTIONAL MATERIALS
Assignment Sheet #2 — Add, Subtract, Multiply, and Divide Decimal
Equivalents
Assignment Sheet #3 — Convert Fractions to Decimal Form
Assignment Sheet #4 — Write Fractions as Decimals and Percents
Assignment Sheet #5 — Write Percents as Fractions and Decimals
Assignment Sheet #6 — Write Decimals as Fraction and Percents

Assignment Sneet #7 — Make Conversions With the Decimal Equiva-
lent and Inches to Decimal Conversion Charis

Assignment Sheet #8 — Use the English-Metric Conversion Chart

Assignment Sheet #9 — Measure Distances With 17, 12", and 14"
Graduations

Assignment Sheet #10 — Measure Distances With /4" and /s"Grad-
uations

Assignment Sheet #11 — Measure Distances With 8" Graduations
Assignment Sheet #12 — Measure Distances With 116" Graduations

Assignment Sheet #1383 — Measure Given Line Segments With /16"
Graduations

Assignment Sheet #14 — Measure Dimensions of Given Objects
With a Rule

Assignment Sheet #15 — Measure Given Lines and Objects With a
Rule

Assignment Sheet #16 — Use a Rule to Draw Lines and Objects to
Given Specifications

Assignment Sheet #17 — Find the Mid-Point of Given Lines and Fig-
ures

Assignment Sheet #18 — Calculate the Perimeters of Given Rectan-
gles

Assignment Sheet #19 — Calculate the Perimeters of Given Squares
Assignment Sheet #20 — Calculate the Perimeters of Given Triangles

Assignment Sheet #21 — Calculate the Areas of Given Parallelo-
grams

Assignment Sheet #22 — Calculate the Areas of Given Rectangles
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INSTRUCTIONAL MATERIALS

23. Assignment Sheet #23 — Calculate the Areas of Given Squares

24. Assignment Sheet #24 — Calculate the Areas of Given Triangles
25. Assignment Sheet #25 — Calculate the Arogs of Given Rhombuses
26. Assignment Sheet #26 — Calculate the Areas of Given Trapezoids

27. Assignment Sheet #27 — Calculate the Circumferences of Given Cir-
cles

28. Assignment Sheet #28 — Calculate the Areas of Given Circles

E. Answers to assignment sheets
F Job sheets
1. Job Sheet #1 — Adjust a Bevel Square to a 45° Angle Using a Fram-
ing Square, a Combination Square, and a Protractor
2. Job Sheet #2 — Use a Combination Square to Form 90° and 45°
Angles and to Draw Parallel Lines on Selected Metal Stock

G. Test

H. Answers to test

References:

A. Bernstein, Allen L. and David W. Wells. Trouble-Shooting Mathematics
Skills. New York: Holt, Rinehart and Winston Inc., 1969.

B. Lennes, N. J. and L. R. Travers. Lennes Essentlals of Arithmetric. Dallas, TX:
Laidlaw Brother, 1964.

C.  Schumacher, Herman G. Vocational Mathematics (Shop Arithmetic), Vol. 1.
Chicago, IL: Goodheart-Willcox, Inc., 1970.

D. Slade, Margolis, and Boyce. Mathematics for Technical and Vocational
Schools, 5th Edition. Mew York: John Wiley and Sons, 1968.

E. Brown, Walter C. Drafting for Industry. South Holland, IL 60473: The
Goodheart-Willcox Company, Inc., 1974.

E Dygdon, Jahn Thomas and Spencer, Henry Czcil. Basic Technical Drawing.
New York, NY 10022: Macmillan Publishing Co., Inc., 1968,

G. Giesecke, Frederick E., et al. Technical Drawing. New York, NY 10022 Mac-

millan Publishing Co., Inc., 1980.

284

e G e osesrt o4 8 e i o 2o 4 e A o 2 e o

IW-295




INSTRUCTIONAL MATERIALS
Jensen, Cecil and Helsel, Jay. Engineering Drawing and Design. New York,
NY: Gregg Division/McGraw-Hill Book Company, 1979,

Spence, William P. Drafting Technology and Practice. Peoria, IL 61615:
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BASIC MATH AND MEASURING
UMNIT V

INFORMATION SHEET

Terms and definitions

- A

Fae 85 mtarier

A or a — Area, the measure of the surface inside a figure

B or b — Base

H or h — Height

L or| — Length

P or p — Perimeter, the distance around the edge of a flat surface
S or s — Side or length of a side

T ort — Thickness

W or w — Width

C or ¢ — Circumference, the distance around a circle

D ord — Diameter, the distance across the center of a circle
R or r — Radius, half the distance of the diameter of a circle
Graduations — Subdivisions on a rule that are equal in length
Square measure — A system of measuring area

Cubic measure — A system of measuring volume

Subllnear numbers — Numbers which appear below a line to clarify a refer-
ence such as base one, b,, or base two, b,

Superlinear numbers — Numbers which appear above a line to usually indi-
cate the square of a number or letter designation or an increase in power
such as R’ or ¢ indicates that a radius should be multiplied times itself

Pi (x) — A letter from the Greek alphabet used to identify 3.1416 or 3.14, and
used to establish the ratio of the circumference of a gircle to its diameter

(NOTE: In critical measurement, = is sometimes carried several digits fur-
ther, 3,141592654 + )
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Basic mathematical terms and their definitions

A

Whole number — Any number or numbers used to indicate an entire unit,
quantity, or amount

Example: 1,3, 10, 25

Fraction — Two numbers consisting of a numerator and denominator sepa-
rated by a fraction line to indicate a part of one unit

Exampie: s, Ya, 12, Vs, Y32, ea

Mixed number — Any whole number plus a fractional part of one additional
unit

Example: 1 s, 3 Ya,5 12,6 3a

Numerator — The top number of a fraction

Example: The numerator of s is 1

Denominator — The base or lower number of a fraction
Example: The denominator of ¥a is 4

Proper fraction — A fraction whose numerator is less than the denominator,
Indicating a value of less than one unit

Example: 5l1e, 38, 7ls, 8he

Improper fraction — A fraction whose numerator is equal to or greater than
the denominator, indicating a value greater than one unit

Example: 9/s, 1816, 32, 7/a
Unit fraction — A proper fraction with a numerator of 1
Example: s, Ya,2

Compiex fraction — A. fraction with either or both terms expressed as a
fraction or mixed number

Example: e Sz

116 234
Lowest terms — The lowest base number (numerator and denominator) by
which a fraction may be reduced for simplification in unit measurement

Example: 12/ = &g = 34 which is the lowest term
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K. Common denominator -— Two fractions with the same denominator in each
fraction (proper or improper) which allows for simplification in adding and
dividing fractions

Example: /s + e + a2 + Yes = 8fga + %es + 2fea + os = 15/eq

L. Factors — The parts of a number that can be multiplied to equal that num-
ber

Example: 2and5 are factors of 10because2 x5 = 10;6 and 2and 2and 4
are factors of 12 because 6 x 2 = 12and 3 x 4 = 12

M. Sum — The result of addition
Example: 4is thesumof2 + 2
N.  Quotient — The result of division
Example: 2is the quotientof 4 + 2
Advantages of decimal equivalent and conversion charts (Transparencies 1 and 2)
A. Convenience of converting units
1. Fractions to decimals
2. Decimals to fractions

3. Feet and inches to decimals and vice versa

B. Saves time

C. Esteblishes standard for unit conversion
D. Lists sizes from smallest to largest

E. Easy to read

Uses for fractions

A. Combines parts of a unit or units into a total amount

B. Allows a system for adding, subtracting, multiplying, or dividing parts of a
unit

Uses for decimals

A. Allows for a greater method of accuracy than fractional form

B. Provides a conversion system for measuring materials
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VL. Methods of expressing fractions and decimal equivalents (Transparency 3

A. Word — May be in writing or may be spoken
Example: Six and seven eighths

B. Number — Always in writing; a system of numerators, denominators, whole
numbers, mixed numbers, and other forms to signify a value

Example: 264 = 0.3281
VIl. Percent and its uses

A. Percent is based upon hundredths and is used to express the ratio of an
amount related to onz hundred

Example: 20 items out of 100 would be 2100 or 20%
B.  100% means the total amount of items or amounts in question
VIIl.  Units of measure found on rules (Transparency 4)
A. Fractional
1. Eighths (/s") (Transparency 5)
2. Sixteenths (116"} (Transparency 6)

3. Thirty-seconds (/a2")

4.  Sixty-fourths (1/es")
B. Decimal

1. Tenths (0.1)

2.  Hundredins (0.01)

3. Thousands (0.001)
C. Metric

1.  Meter (1.0m)

2. Decimsater (0.1m)

3. Centimeter (0.01m)

4. Millimeter (0.001m)
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IX. Steps for reading a rule

A. Select proper scale

B. Count whole units

C. Total the number of graduations

D. Reduce graduations to lowest terms

Example: When measuring the distance from R to E in the following illus-
tration, the third mark past 2”indicates it is the /s” scale, there
are two whole units, two full inches preceding the fractional
measure, and there are €hs graduations following the whole
units, so €6 should be reduced to the lowest terms, and the
measurement from R to E is 2 3/s”

1y ;& W
Ut HULURIL TR e ey e rin oy iy |!
R AR R UL U R R R MR

X.  Steps for finding mid-point of a given distance

A. Measure the total distance
B. Divide the distance by two or multiply it by one-half
C. Reduce graduation to lowest terms

Example: In the previous illustration, the distance from R to N is 2 34",
half this length would be 23/s x 12 0r 11/4 x /2 which would be
11jg, and this reduced to lowest terms would be 1 3/s” which
would be the mid-point from either end of the measured dis-
tance

Xl.  Formulas for perimeters
A, Rectangle — P = 2L + 2W
B. Square — P =4s

C. Triangle — P =5, + S, + 5,

HE ||‘|I sllﬂlzllj Ii$lLlLL|ZI!-IlI i
|
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Xll.  Calculating perimeters for rectangles, squares, and triangles
A. Rectangle — length = 4’, width = 3’

(NOTE: The symbol 4’ and 3’ means 4 feet and 3 feet.)

P=2L+2W
P=@2x4)+(2x3
P=8+6

P =14’

(NOTE: Label the answer with the correct unit of measure.)

B. Square — length of a side = 6"

(NOTE: The Symbol 6” means 6 inches.)

P=4ds
P=4x6
P = 24"

C.  Triangle — length of one side = 2’, length of another side = 3, length of the

third side = 8’

v+ S+ S
+

P
P 3+8
P

S
2
13’

Xlll.  Basic geometric figures
A. Parallelogram

Example:

<91
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B. Rectangle

Example:
C. Square
Example:
D.  Triangle
Example:
' E. Rhombus (all sides of equal length)
Example:
[ Trapezoid

Example:
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Formulas for calculating areas of basic geometric figures

L

Example: Parallelogram — b = 12", h = 7"

A = bh
A=12x7
A = 84 square inches

Rectangle — A = |w

w

|
Example: Rectangle — | = 9yards, w = 2 yards

A=Ilxw
A=9x2
A = 18 square yards

Square — A = ¢

Example: Square — s = 10’

A=¢%

A=10x 10
|
|
|

A = 100 square feet

D. Triangle —— A = 12 bh '

I'h
[ b
Example: Triangle — b = 12", h =7"

A = 2 bh
A=1x12x7
A=6x7

A = 42 square inches
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Rhombus — A = bh

Example: Rhombus — b = 9 miles, h = 2 1/3 miles

A = bh

A=9x%x21;

A=9%x7

A =833

A = 21 square miles

Trapezoid — A = 2 h (b, + b)) b2
lh
by

|
Example: Trapezoid — h =7" b, =8”, b, = 5"

A = h (b, + b)
A=(0Lx7)(8 +5)

A = (k) (13)

A =7 x 13,

A = 91z

A = 45 2 square inches

How to calculate measurements of a circle (Figure 1)

A.

The diameter of a circle is equal to two times the radius, expressed as D =
2R

The radius of a circle is equal to half the diameter, expressed as R = D/2

The circumference of a circle is approximately equal to the diameter times
3.14, expressed as C = 3.14Dor C = 3.14Dor C = «D

The area of a circle is equal to the square of the radius times 3.14,
expressed as A = r R?

FIGURE 1

/ Diameter

Circumterence
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XVI.  Methods of sizing commonly used steel stock

A. Square bars are sized according to thickness and width and come in vari-
ous lengths

Example:

L / W Width

‘/ T Thickness

1,4 to 2-3/4”, in graduations of 1/16" and
18"

L Length - 16", 20", 36’

+
T
R

-w
Courtesy Lincoln Electric Company

B. Hot.and cold-rolled flat bars are sized according to thickness and width and
come in various lengths

Example:
L / T - Thickness

L/ 1/4" to 1/2* in graduations of 1/16”
3 1/2"t0 1 1/4” in graduations of 1/8”
T 1-1/4" 10 2" n graduations of 1,4"
Tl W | (316" and hghter, see Strips)

w Width - 3/8" to 6" in graduations of 1/8"
to 1/4°"

L Leagth - 16,36

Courtesy Lincoln Electric Company
C. Structural H beams are sized according to Fgight and width of beam

(NOTE: Structural H beams are also called WF beams to indicate that they
are wide-flange beams, and the inside angle of the flange is parallel or
almost parallel with top and bottom surfaces of the flange.)

Example:

Size - 37,4",8" and larger
Width of flange
- Thickness of web

Length - 6" 10 60’

- 4 3z w0

~ -
295
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D. Structural | beams are sized according to height and width of beam and
come in various lengths

(NOTE: Structural | beams are alsoc called standard beams or S beams and
are relatively easy to distinguish from H or wide beams because the inside
angle always has a definite slope.)

Example:
1 S = Size
L 4x4
5x6
.f_ 6x6
5 T W = Width of flange — same as S
T = Thickness of web.
L = 51060

Courtesy Lincoln Electric Company
E. Hot-rolled strips 318" or less than in thickness are sized according to thick-
ness and width and come in various lengths

Example:
/" T Thickness — (thickness measurement expressed

' I-/ v in fractions of an inch and gauge number).
e 3/16° (.1875")
¥ No. 10 {.134"}; 1/8"* {.125");
b—w — No. 12 (.109"); No. 14 (.083"");
No. 16 {.065"); No. 18 (.049");
No. 20 (.035*); No. 22 (.028"'),

W = Width
3/8" to 2" in graduations of 1/8".
2" to 3-1/2"" in graduations of 1/4".
3:1/2" to 6" n graduations of 1/2".
6" to 12" in graduations of 1",

L = Length —14't016".

n

O

ERIC

Aruitoxt provided by Eic:
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F Hot and cold-rolled sheets are sized according to thickness and width and
listed by gauge number

(NOTE: Ralled steel %/16” or less is classified as sheet, and over 316" is clas-
sified as plate.)

Example:
p 3 A
=

'T}.__ — F = Thickness — 3/16" and less expressed

according to gauge number

3/16~
No. 81(.1644”); No. 10 {.1345");
No. {1 (.1196”); No. 12 (.1046");
No. i4 (.0747"), No. 16 {.0598");
No. 18 (.0478"); No. 20 (.0359"),
No. 22 (.0299"); No. 24 (.0239");
No. 26 (.0179); No. 28 (.0149").
W = Width — measurements given tn tnches —
30", 36, 42, 48", 54", 60", 72°, 84",
L = Length — measurements ghen tn inches —

96", 120", 144", 156", 240".

G. Bar and structural angles are sized according to width times width times
thickness and come in various lengths

Example: .

W = Width
1/2" to 1-1/2" in graduations of 1/8" of flange.
1-1/2* to 2-1/2" in graduations of 1/4".
3" and over structural steel.

~ T = Thickness of flange 1/8" to 1/2" tn graduations

f— € —f

/ L of 1/16°.
fo—w —{ Angle stock is manufactured in unequal width of flanges,
example: 2-1/2" x 1-1/2",

L = Length — 16°, 18", 20",
Courtesy Lincoln Electric Company

H. Bar and strurctural tees are sized according to flange width times stem
times thickness and come in various lengths

Example:

F = Flange vadth
3/4° to 2-1/2"* 1n graduations of 1/4”.

-L| § = Stem width
T
T

3/4" to 2:1/2 in graduations of 1/4”.

T = Thickness
i 1/8" to 3/8" in graduations of 1/16".

Courtesy Lincoln Electric Company

ERSC 297
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l Bar size channels are sized according to depth times width of flange times
thickness of web and come in various lengths

Example:
D = Depth
1/2" 10 3/4" in graduations of 1/16".
‘ 3/8' to 1-1/4" in graduations of 1/8".
1-1/4'* 10 2 ** in graduations of 1/4".
W = Width (of flange) —
D 164,5/16,3/8,6
W = Width (of flange) —
1/4”, 5/16",3/8", 7/16", 1/2"", 9/16",3/4", 1".
f—w T = Thickness of web — 1/8", 3/16", 1/4"".

Courtesy Lincoln Electric Company

J. Structural channels are sized according to depth cf channel and common
sizes are 3", 4", 5", 6", 7", and 8"

Example:

Common sizes are 3", 4",5",6", 7, and 8.

-

iz

K. Hot-rolled half ovals are sized according to thickness and width and come
in 16’ lengths

Example:

Bl

T = Thickness
3/8" to 1/2'* 1n graduations of 1/16".

W = Width
1/8" to0 1-1/4** in graduations of 1/8"".
1-1/4* v 2 n graduations of 1/4".
2’ to 3" 1n graduations of 1/2".

— L = Length — 16"

E (¢~ | >

T

Courtesy Lincoln Electric Cony, any
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L. Hot and cold-rolled rounds are sized according to length and diameter

Example:

b ]

D = Diameter 3/8'' to 2 or larger in gradvaticn
increases of 1/16* and 1/8".

L = Length —16°, 13’ and 20".

Courtesy Lincoln Electric Company
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Inches to Decimal
Conversion Chart

Fractions of Inches Inches
LT —— .0052 1" ceeeenee 0833
/32" .0078
R — 0104 2" eomee. - 1667
5/30" .0130
TP — ) 1T 3" s 2500
7[32" 0182
L 0~ 4" mnan 3333
930" 0234
T g — .0260 L p— [y
/g 0313
/LTS A— 0364 CJ—Tyyy
112" 0417
SR — 0468 7" e 5833
5/g" .0521
(T CA— 0572 L
3y" 0625
AT — 0677 s L — 7500
“Is” 0729
(T — .0781 10%--.8333
11 % 9167
12%-------1.0000
{Note: Do not confuse inches to decimal with deciinal equivalents.)
301
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Fractional and Decimal

302

Equivalents
&
>
CD
g\& &\g\&\ @c"b
a ¥ \\&% S
S & &
FRACTION DECIMAL WORD
/4 = 0.250 =  Two hundred fifty thousandths.
/72 = 0500 = Five hundred thousandths.
7/8 = 0875 = Eight hundred seventy-five thou-
sandths.
1716 = 04375 = Four hundred thirty-seven thou-
sandths and five ten-thousandths.

303
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o Units of Measurement
(Not to Scale)

161Ls|||||‘|lr‘||1ll|\g
Tl

Fractional Rule

100ths | 1
® 10ths 1
| 1 1

l | |
Decimal Rule

X

1 centimeter

mmm‘

Metrlc Rule

millimeter

304
ERIC




Ei%hths Rule
(

ot to Scale)

A=1/8, B=2/8=1/4, C = 3/8 D= 4/8 = 1/2,
E=5/8 F=6/8=234 G=7/8 H=28/8=1,
| = 13/8 = 1 5/8




Sixteenths Rule
(Not to Scale)

A =1/16, B = 2/16 = 1/8, C = 3/16, D = 4/16 = 1/4,

E =5/16, F = 6/16 = 3/8, G = 7/16, H = 8/16 = 1/2,

| =9/16, J = 10/16 = 5/8, K = 11/16, L = 12/16 = 3/4,
M = 13/16, N = 14/16 = 7/8, O = 15/16, P = 16/16 = 1,
Q=22/16 = 1 6/16 = 1 3/8

Lee-MI




ASSIGNMENT SHEET #1 — ADD, SUBTRACT, MULTIPLY,

BASIC MATH AND MEASURING
UNIT V

AND DIVIDE FRACTIONS

Directions: Add, subtract, multiply, and divide fractions using the following procedures:

1. Procedure

A. To add fractions:

1.
2

Change all fractions to a common denominator
Change all mixed numbers to improper fractions
Add all the numerators

Write down the total fraction

Reduce fraction to lowest terms in final form

If fraction totals to an improper fraction, simplify and reduce to low-
est terms

Example #1:
Add:

s + 6 + 3la + Yhe = 2116 + Y16 + 1216 + Vs
Change to largest common denominator

216 + Y16 + 12116 + V16 = 18/16 = 1

Add numerators, place over common denominator, and reduce to
lowest terms

Example #2:

Add:

3 + 12 + Slg + 3/a = 3g +. 4e + Sls + I8
Change to largest common denominator

3s + 48 + Sle + 6l = 18fg = 22/g = 214

Add numerators, place over common denominator, change from
improper fraction to proper fraction, reduce to lowest terms
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B.

C.

ASSIGNMENT SHEET #1

To subtract fractions:

1.

2.

Change all fractions to a common denominator
Change all mixed numbers to improper fractions
Subtract the numerators

Write down the remaining fraction

Reduce fraction to lowest terms in final form

If fraction totals to an improper fraction, simplify and reduce to low-
est terms

Example #3:

Subtract:

7ls — 96 = 14/16 — 916 = She

Change to largest common denominator, subtract numerators, com-
plete answer

Example #4:

Subtract:

186 — 1a = 1916 — 4/16 = 15/16

Change mixed number to improper fraction; change fractions to larg-
est common denominator; subtract numerators; complete answer
Example #5:

Subtract:

238 — 1532 = 1%lg — 37/32 = 76[320 — 37[32 = 3932 = 17/3p

Change mixed numbers to improper fraction; change fractions to

largest common denominator; subtract numerators; change
improper fraction to proper fraction; complete ansvar

To multiply fractions:

1.

2.

Multiply numerators
Multiply denominators

Write down new numerator over new denominator

310
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Reduce fraction %o lowest terms

If using mixed numbers, change fraction to improper fraction, multi-
ply numerator and denominator, change to a mixed number, reduce
fraction remainder to lowest terms

Example #6:

(6]

Multiply: x1 .5

8x2 16

5 1

~ X - =
8 2
Multiply numeraior, multiply denominator, complete answer
Example #7:

3

—x6=§x
4 4

3x6 18

4x1 4

= =4~ =4

-]
SN
N|=

Multiply numerator by the whole number; multiply denominator by
ore; reduce to proper fraction; reduce to lowest terms; complete
answer

Example #8:
7 7 7x4
— = m——— = 9
2316 X 4 (23 x 4) +(16x4) (2)+(16x1)
28 12 3 3
= —) = —) = 1=) = —
92) + (16) 92 + (1 16) 92) + ( 4) 934

Multiply whole number of mixed number by whole number; muiltiply
fractional part of mixed number numerator and denominator by
whole number; reduce fractional part of mixed number to proper frac-
tion and lowest terms; add whole numbers of each part; complete
answer

Example #9:
13 g2 27 (38 _ A L2
4 8 4 8 32 32

Change mixed numbe:s to improper fractions; multiply numerators
and denominators; change improper fraction to proper fraction; com-
plete answer
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D. To multiply fractions with the cancellation method:

1.

2.

Extend the fractions on a common line
Cancel corresponding factors above and below the line
Multiply cancelled fractions

Example #10:

The fraction is reduced before multiplying and this helps avoid the
use of larger numbers. Since 2 is a factor of 4, numerators and
demoninators of the fractions can be reduced by cancellation and
make the problem easier to work

E. To divide fractions:

1.

2.

Express fraction in division form

Invert numerator and denominator of dividing fraction

M'ultiply numerators and denominators

Reduce fractions to lowest terms

If answer is an improper fraction, change to proper fraction, and
reduce to lowest terms

Example #11:

14
8

Write fraction in division form; invert division fraction; multiply
numerators and denominators; change fraction from improper to
proper fraction; reduce to lowest terms; complete answer




1.

@ :

3.

4.
5.

6.

7.

8.

ASSIGNMENT SHEET #1

Example #12;

ol il
21+1lor__4_=_4_=gx§=2=2
4 8 11 9 4 9 36

8 8

Write fraction in either form; change to improper numbers for numer-
ator and denominator; multiply numerators and denominators;
change improper fraction to proper fraction; complete answer

Il.  Assignment (show all work)

A. Add the following:

V2 + 34 =

3/a + 5/8 + 916 + Slaz =

212 + 334 + 55 + 3fs =

B.  Subtract the following:

7o - 3a =
196 - 34 =
3% - 1918 =

C.  Multiply the following:

Slg % 34 =

5516 x 4 =

R P
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D. Divide the following:

0 3+3=

10. 21I2 +5=

o
Jak
N




BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #2 — ADD, SUBTRACT, MULTIPLY,
AND DIVIDE DECIMAL EQUIVALENTS

Directions: Add, subtract, multiply, and divide decimal equivalents using the following proce-
dures:

Procedure
A To work decimal equivalents:
1. Write first decimal number
2. Write second decimal number under first decimal number
(NOTE: Decimal points must be in line.)

If there are more than two decimal numbers, continue to list each in
column order keeping the decimal points in line

4. Complete answer

5.  Place decimal point in proper position for final answer

To add decimais:
Example #1:

0.9375
+ 0.5250
1.4625

To subtract decimals:
Example #2:

0.3857
- 0.0125
0.3732
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D.  To muitiply decimals:
Example #3:

0.2343
x5
1.1715

(NOTE: Count over four decimals on completed answer for correct decimal
positioning.)

E. To divide decimals

0.7955
Example #4: 23255 =3 =3 [2.3865
21
28
27
16
15
15
15

(NOTE: Indicate whole unit as zero or whole number before the decimal.) ‘

Il.  Assignment

A.  Add the following decimal equivalents:

1. 2125 + 2.375 + 4.0625 + 9.0008 + 0.12 =

2. 0.046 + 0.00002 + 0.653 + 8.1673 =

3. 05000 + 0.015 + 0.171 + 8.7003 + 16.37 =

B.  Subtract the following decimal equivalents:

4. 8763 - 0.041 =

5. 126.373 - 126.219 =
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6. 9-0125=

(NOTE: 9 = 9.000)
C. Multiply the following decimal equivalents:

7. 09321 x 1.76 =

8. 9.429 x 8670 =

D. Divide the following decimal equivalents:

9. 00572 +~ 28 =

10. 7316 = 24 =
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‘ BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #3 — CONVERT FRACTIONS TO DECIMAL FORM
Directions: Convert fractions to decimal form, change fractions to a common denominator,
reduce fraction to lowest terms using the following procedures:

. Procedure
A.  To convert fractions to decimal form:
Example #1:
0.500

% = 2 [1.000
1.000

0.500

0.750

Hiw

"
o|B8 B8 L
g

"

Divide the denomirator into the numerator; place the decimal in the correct
position; use quotient as the answer

B. To change fractions to a common denominator:
Example #3:

1x4 + 1x2
2 x4 4 %2

—h
—h

L
8

N =
N
+
olw;
1l
|
+
[o <N} V)
+
|,
I

S




ASSIGNMENT SHEET #3 ‘

Example #4:

l+_3_+i+§ 1 x4 3x2 5 3 x 16
16 32 64 4 15 x4 32x2 64 4 x 16
4 ,86 .5 8.8

Using the largest denominator, place all fractions in the same base by multi-
plying both numerator and denominator by same base power, add all
numerators; complete answer

(NOTE: Above examples did not have to be reduced to lowest terms, but
Example #3 had to be changed from an improper to a proper fraction.)

C. To reduce a fraction to lowest terms:

Example #5:
6 =6+2 =3 _3
8 8+2 =4 4

Example #6: ‘

24_24:8 =3

24 _ =3
32 32:8 =4 4

Fraction is in lowest terms when numerator and denominator are divided by
the greatest factor common to both

(NOTE: Fractions may be reduced by powers of 2 or by inspection for the
greatest common divisor.)

Il.  Assignment

A. Convert the following fractions to decimal form. Show all work.

1. =
2. S =
3 a=
4. s =
5. She =

o1y




ASSIGNMENT SHEET #3
6. She =
7. 3a=
8. 7s=
9. 3=
10. e =
Change the following fractions to a common denominator and solve. Show
all work.
11, VYe + o=
12. e + Sh2 + s =
13. s + %6 + 1s + Sha2 =
14. 15/ga — g =
15.  7lesa + 1116 + %%es + Vs + The + Va + 332 =

Reduce the following fractions to lowest terms.
16.
17.
18.
19.
20.
21,
22.
23.
24.
25.

IW-335

(NOTE: Answers 11-15 must be in proper or mixed number form.)

1216 =

16/24

48fgg =

2575

22/gs =

72/128 =

63sg =

500/g00 =

150/500 =

(NOTE: Change improper fractions to proper form; then reduce to
lowest terms.)
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BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #4 — WRITE FRACTIONS AS
DECIMALS AND PERCENTS

Directions: Write fractions as decimals and percents using the following procedures:

I Procedure

A. Expressing fractions as decimals — divide the numerator by the dernomina-

tor

Example: 5 625
8 8 [5.000
48

20

16
40
40

B. Expressing fractions as percents
1.  Express the fraction in decimal form
2. Move the decimal point two places to the right
3.  Place the % symbol after the number

Example: 7 2121 = 21.21%

33 33 [7.00

66

40

33

70

66

40

33

7

(NOTE: Percent means that some number is being compared to 100.)

4.  Multiply the numerator and denominator by that number which will

change the denominator to 100

5.  Drop the denominator

321
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Il.  Assignment

ASSIGNMENT SHEET #4

Add the % symbol
Example:

x 2o B 75y,
25 - 100

Sl
PN
]

A. Express each fraction as a decimal.

1.
2.

9.

10.

s

a

12

34

Slg

/20 —

7Ie

g

4o

4s

B. Express each fraction as a percent.

1.
2.

a

2/e

7lo

34

2/2

911

13

322




10.

ASSIGNMENT SHEET #4

4o —

2/

Slg

IW-329




BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #5 — WRITE PERCENTS AS

FRACTIONS AND DECIMALS

Directions: Write percents as fractions and decimals using the following procedures:

I.  Procedure
A, Expressing percents as fractions
1.  Drop the percent symbol
2. Place the number over 100

(NOTE: Reduce to simplest form.)

Example:
38 19
Uy = o = —
8% 100 50

B. Expressing percents as decimals
1.  Drop the percent symbol
2. Move the decimal point two places to the left
Examples: 75% = .75 and 331:% = .333
Il.  Assignment

A Express eagh percent as a fraction.

1. 50%
2. 26%
3. 33s%
4.  36%
5. 28%
6. 1427%
7. 21%

IW-341
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ASSIGNMENT SHEET #5

8. 45%

9. 66%:%

10.  70%

B. Express each percent as a decimal.

} 1. 47%

2. 15%
3. 333%
4 62%

5 75% _
6. 3%

7. 168%
8. 9%

9. 10%
10.  50% .

)

v
OO
<




BASIC MATH AND MEASURING
UNITV

ASSIGNMENT SHEET #6 — WRITE DECIMALS AS
FRACTIONS AND PERCENTS
Directions: Write decimals as fractions and percents by using the following procedures.
I.  Procedure
A. Expressing decimals as fractions

1. If there is one decimal place, drop the decimal point and place the
number over 10

Example: 4 = 4 =
10

N

2. If there are two decimal places, drop the decimal point and place the
number over 100

Example: .75 = ] =%

100

3. I there are three decimal places, drop the decimal point and place
the number over 1000

Example: .375 = 35 3

1000 8
(NOTE: Do not forget to reduce to simplest form.)
B. Expressing decimals as percents
1.  Move the decimal point two places to the right
2.  Place the percent symbol after the number
Examples: 4 = 400%
37 =37%
Il.  Assignment
A. Express each decimal as a fraction.

1. 5

<
Do
o p]
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B.

ASSIGNMENT SHEET #6

2. 8

3. 7

4. 25

5. .68

6. .55

7. 94

8. 375

9. 875
10. 212

Expic- 3 each decimal as a percent.

1. a2

2 19

3. 7

4 .29

5 37

6. .42

7. 5

8.  .523

9. .746
10. 375
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. BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #7 — MAKE CONVERSIONS WITH THE DECIMAL EQUIVALENT
AND INCHES TO DECIMAL CONVERSION CHARTS

Directions: Write decimal equivalents as fractions and fractions as decimal equivalents by
using the following procedures:
. Procedure

A, Observe the order of fraction listings from small to large sizes on the
decimal equivalent chart

(NOTE: If using a chart other than the one provided, ask the instruc-
tor to explain the chart.)

B. Observe the order of decimal listings from small to large sizes

C. Locate a fractional size and then locate the decimal equivalent
directly to the right (usually connected by a bar or line)

D. Using reverse order in item C, locate the decimal equivalent and read
‘ the fractional size directly to the left (usually connected by a bar or
line)
Il.  Assignment

A. Locate and list the decimal equivalent for the fractional sizes listed

below:

1. e =

2. 7=

3. a=

4, 2=

5. %he=

B. Locate and list the fractional size for the decimal equivalents listed

below:

6. 0.4375 =

7. 03125 =

. 8. 0.375 =

328




ASSIGNMENT SHEET #7

9. 0125 =

10. 6875 =

Directions: Convert feet and inches to decimals and convert decimals to feet and inches
using the following procedures:

lll.  Procedure
A. Converting feet and inches to decimals
1. Determine total number of full feet and multiply by 1.000

Example: To convert 5’ 712" to decimals, first multiply 5 x 1.000 =
5.000

2.  Determine total number of full inches and divide by 12, and add to total
number of full feet

Example: in converting 5’ 712" to decimals, first multiply the 5’ by
1.000 = 5.000, then divide 7 by 12,

.. ..5833

12[7.000

.. 600

. 100
96

. ..40
..36

then add .5833 to 5.000 = 5.5833

329
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ASSIGNMENT SHEET #7

3. Determine fractions of inches in the measurement, divide the numera-
tor (top number) by the denominator (bottom number), then divide that
total by 12, and aad this figure to the full feet and full inches

Example: The fractional /2" converts to a decimal by dividing 1 by 2,

. ..5000
2[1.000
. 10

. 000

and then dividing .5000 by 12,
0417 (round off to 7)

12 [5000
48

20
12
80
84
and add the .0417 to 5.5833
0417
5.6250

which makes 5.6250 the decimal conversion of 5 732"
B. Converting decimals to feet and inches
1. Convert the decimal figure to the left of the decimal point into full feet

Example: In the decimal measurement 5.6250°, the 5 to the left of the
decimal = 5’

2. Convert the decimal figure to the right of the decimal point into full
inches by multiplying by 12,

..6250
x.12
1.2500
6.250
7.5000

and then convert the decimal figure to the left of the
decimal point into full inches

Example: 'ln the decimal measurement 7.500, the 7 to the left of the
decimal = 7"

o



3.

11.

12,

13.

14.

15.

16.

17.

18.

ASSIGNMENT SHEET #7

Convert the remaining decimal figure to fractions of an inch by inulti-
plying by 1.000 and reducing it to its lowest terms

Example: When the decimal measurement .5000 is multiplied by
1.000, the result is .5, so to convert this, drop the decimai
point and place the figure over 10 to get $/ic, then reduce
this figure to its lowests terms to get 1/2” so that the deci-
mal measurement of 5.6250 = 5’ 712"

(NOTE: If the figure has two numbers to the right of the decimal point,
place it over 100 instead of 10, so the figure .56 would be 56/100.)

IV.  Assignment
(NOTE: Be sure to follow rules for rounding off figures.)

A Convert the following feet and inches to decimals

9’ 63" =

3" 45" =

14’ 214" =

1’ 6”=

B. Convert the following decimals to feet and inches

2.5000" =

8.6333'

11.7425’

17.1125°

o31
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Jel

®

T
foih

ol

Is

i

2
s

@

Decimal Equivalent Chart

.015625
.03125
.046875
——.0625
.078125
.09375
.109375
.128
.140625
.15625
.171875
.1875
.203125
.21875
.234375
.25
.265625
.28125
.296875
3128
.328125
34375
359375
375 .
.390625
.40628
.421875
4378
.453125
.46875
.484375
8

.515628

T

.546875
8578125
.609375

ok

@
Fos)

.640625
.671875

®

.703125
734375
765625
796875
828125
.859375
.890625

7 SIS
???@T@T

AN

@

o

921875
953125
.984375

o

Poed

O——>=u.




ASSIGNMENT SHEET #7

Inches to Decimal Conversion Chart

Fractions of inches

116" 0052
332" —reeee— 0078
" 0104
Sl32" — 0130
3/46™ 0156
7" —onon— 0182
a" .0208
932" — 0234
5/16" .0260
3g" —— 0313
7he" .0364
P2 — . 0417
Sj16"™ 0468
5lg" —— —— 0521
11/46" 0572
34" ————— 0625
13/36" 0677
Tg" ————— 0729
15/46" 0781

333

Inches
17— (833

2"~ 1667

9" 7500
10%-—-.8333
11%—— 9167

12%—1.0000
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' BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #8 — USE THE ENGLISH-METRIC
CONVERSION CHART
Directions: Compute problems by using the following procedures:
.  Procedure

A. Observe the three columns provided on the English-Metric conver
sion chart

Observe the left column titled “When You Know"

o

Observe the middle column titled “You Can Convert To”

Observe the right column titled “When You Multiply By”

m o o

Use the chart to solve probiems of conversion

Il.  Assignment — Locate the conversion factor and compute the following problems.
Show ail work.

. 1. The wall thickness of a piece of steel tubing is Yes”. How many centi-
meters thick is the steel tubing?

2. A piece of steel round bar is 16" long. How many meters long is the
round bar?

3. A bag of flux weighs fifty pounds. How many kilograms does the bag
of flux weigh?
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ENGLISH-METRIC CONVERSION CHART

When You Know

You Can Convert To

When You Multiply By

LENGTH Inches Millimeters (mm) 25.4
Millimeters Inches 0.04
Inches Centimeters {cm) 2.54
Centimeters Inches- 0.4
Inches Meters (m) 0.0254
Meters Inches 39.37
Feet Centimeters 30.5
Centimeters Feet 4.8
Feet Meters 0.305
Meters Faet 3.28
Miles Kilometers (km) 1.61
Kilometer Miles 0.62

AREA Inches? Millimeters? (mm?) 645.2
Millimeters? Inches? 0.0016
Inches? Centimeters? (cm?) 6.45
Centimeters? Inches? 0.16
Foot? Meters? (m?) 0.093
Meters? Foot? 10.76




ASSIGNMENT SHEET #8

ENGLISH-METRIC CONVERSION CHART

IW-353

CAPACITY- Ounces Milliliters (ml) 30

VOLUME Milliliters Ounces 0.034
Pints Liters (1) 0.47
Liters Pints 2.1
Quarts Liters 0.95
Liters Quarts 1.06
Gallons Liters 3.8
Liters Gallons 0.26
Cubic Inches Liters 0.0164
Liters Cubic Inches 61.03
Cubic Inches Cubic Centimeters (cc) 16.39
Cubic Centimeters | Cubic Inches 0.061

WEIGHT Ounces Grams 28.4

{MASS) Grams Ounces 0.035
Pounds Kilograms 0.45
Kilograms Pounds 2.2

FORCE Ounce Newtons (N) 0.278
Newtons Ounces 35.98
Pound Newtons 4.448
Newtons Pound 0.225
Newtons Kilograms (ka) 0.102
Kilograms Newtons 9.807
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ENGLISH-METRIC CONVERSION CHART

When You Know You Can Convert To When You Multipy By
ACCELERA- Inch/Sec? Meter/Sec? .0254
TION Meter/Sec? Inch/Sec? 39.37
Foot/Sec? Meter/Sec? (m/s?) 0.3048
Meter/Sec? Foot/Sec? 3.280
TORQUE Pound-Inch Newton-Meters (N-M) 0.113
{Inch Pound)
Newton-Meters Pound-Inch 8.857
Pound-Foot Newton-Meters 1.356
(Foot-Pound)
Newton-Meters Pound-Foot 137
PRESSURE Pound/sq. in. (PSI) Kilopascals (kPa) 6.895
Kilopascals Pound/sq. in. 0.145
Inches of Kilopascals 3.377
Mercury (Hgq)
Kilopascals Inches of Mercury (Hg) 0.296
FUEL PER- Miles/gal Kilometers/liters (km/l) 0.425
FORMANCE Kilometers/liters Miles/gal 2.352
VELOCITY  Miles/hour Kilometers/hr (km/h) 1.609
Kilometers/hour Miles/hour 0.621
TEMPERA-  Degrees Fahrenheit | Degrees Celsius 5/9 (F°-32)
TURE Degrees Celsius Degrees Fahrenheight 9/5(C°)+32=F°

537
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BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #9 — MEASURE DISTANCES WITH

17, 1/2", AND /4" GRADUATIONS

Point A, on line segment AB below, is at the end of the rule. Point B is nearest
what number?

B

1| 2I 3l 4l 5l

Is AB exagtly 4 inches long?
Is AB exactly 3 inches long?
(NOTE: All measurements are approximate.)
AB above is approximately —_inches in length.

All measurements are

Would a measurement less than a full inch be exact on this rule?

Is AB below exactly 5 inches long?

1| 2l 3| 4‘ 5

Is the measure of AB closer to 4 inches or 5 inches?

Can this rule normally be used to measure with complete accuracy?

All measurement is (exact, approximate). Circle the correct word.

Always measure to the marked on
the ruler.

338
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On the rule below, give the measure of each line segment to the nearest mark.

Label your answers with the correct unit of measure.

a. CD =
b. EF =
c. GH =

D

T J 44

d. Are the measurements above exact or approximate?

B

1 T

a, Is 3 inches an accurate measure for AB above?
b. Could we get a more accurate measure of AB if we divided the
inches into smaller units? —
a. Into how many parts has each inch been divided on the rule below?
B

1

b. Is B located nearer 2, 2 /2, or 3 inches?

(NOTE: Remember, always read to the nearest mark on a rule.)
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' ASSIGNMENT SHEET #9

6. Write in the missing numbers.

K3 11/2 T Y v

|1| )

7. a Is point D below nearer 2 or 2 1/2?
b. Therefore, using this rule, the measure of CD is approximately
inches.
C D

8. To measure a line segment, line up one of its end points with the end of the rule.
Give the approximate measure of each segment shown below.
a. AB =
b. CD =
c. EF =
A B
c D
F

Although the measures given above are correct, are they exact?

- Rlc 340
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10.

ASSIGNMENT SHEET #9

Give the imeasure of each line segment below:

a =

b KL =

c MN =

a. To get a still more accurate measurement, divide /z-inches into two smaller
units. Since /2 + 2 = s, thenew markswouldbe ______ of an inch
apart.

b. Each inch on the rule below is divided into how many parts? ___

|1||)1;|||3||||4]|1|5|R

11.

Fill in the missing names.

1/2 1 1 2 3 4

4
3/4 1/4 T3/4 T1/2T TT3/4T1/41/2T

11T ’l“3l|‘|4||l|5‘k
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BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #10 — MEASURE DISTANCES WITH

1" AND 1/8"” GRADUATIONS

Measures should be written as whole numbers, if possible. If not possibie, write them as a
whole number and a fraction. The fraction should be in lowest terms. For example, /2 is pre-

ferred to 4/s or 8/1e.

1.

Circle the preferred measurement in each of the pairs below.

a.

b.

C.

d.

e.

56/ or 5 3a
/2 or h2
181e0r1
7460r7 Vs

32 or3 s

Write the following measures in simplest form.

Example: 2 19/ = 2 Sfg

a.

e.

286

16/g

288

7 1416

3 36

Give the preferred measurement for each of the points shown below.

A

B C D E F

T T

2 31 4

b.

Point A:

Point B:

342
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f.

c.
d.

e.

Point C:
Point D:
Point E:

Point F:

ASSIGNMENT SHEET #10

4. Give the measures of these line segments.

om

SlIlIITIIIII
T T

5.  Which point on the rule below represents zero?

o
[

D
.
|

—_— 0 O
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T WWTVW[
o '1' 1

Figure A Figure B Figure C Figure D

In Figure A, the inch has been dividedinto____________ parts.
In Figure B, the inch has been dividedinto__________ parts.
In Figure C, the inch has been dividedinto ___________ parts.
In Figure D, the inch has been dividedinto ______ parts.
e. When the inch is divided into two equal parts, each part is called a
f. When the inch is divided into four equal parts, each part is called a
g. There are halves in 1 inch.
h. There are fourths in 1 inch.
7. a Each inch on the rule shown below is dividedinto_________equal parts.
b. These equal partsarecalled_______ of aninch.
c. How many eights are in one inch?
D F A=15/8 G rls Bf3 1/2 C
}

r|||||||1||‘l|11
4 b5

L j
F|I|l}lll]lll|!lr|lll|l
1 2 3

9 344




8. Give the reading of these points on the preceeding rule.
a.
b.
c.
d.
e.

9. What fractions are missing? (Write all answers as eighths.)

0 Tz/s 3/8-1‘_1_6/8 7/8T

10. In the figure below are three rules. One is divided into halves, one into fourths,
and the other into eighths. Use these to answer the questions below.

ASSIGNMENT SHEET #10

Point C:

Point D:

Point E:

Point F:

Point G:

l]l|i||

1

2

|

T
2

3

T,

I

;lﬂllll

3

|

I|l‘l|||
4

T
b

|

312=3 /a=3 Is

2Va=2 [s

334=31Is

Co
Y4
<
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The arrow in the figure below points to a mark that can be read as 2 4/s. Give two

ASSIGNMENT SHEET #10

other names for this point.

a.

b.

|
INUUUULLLEEELL
RARURNRI
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‘ BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #11 — MEASURE DISTANCES WITH
/s” GRADUATIONS

1. Use the drawing below and give the reading of the indicated points. Be sure
answers are in lowest terms.

A B C D E F G H I J K L M N
bbb Vol | } Pl ¥ |
l|l|l|||||||l|lll|lll|l l|l|l|l|l|||||l|l|i|l|l‘
1 2 3 4 5 6
a. h.
b. i

a o
b

‘ e. .
f.

m.
g. n.

2. Use the drawing above to find the distance between the following letters. Give
answers in lowest terms.

a. FtoH
b. DtoE
c AtoC -
d. ltod
e. BtoH
f. Btol
a. HtoK
h. BtoC
i. KtolL
J H to M




BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #12 — MEASURE DISTANCES WITH

116” GRADUATIONS
1. a. Each inch on the rule below is dividedinto______ equal parts.
b. Each small unit represents what fraction of an inch?
C. How many sixteenths are there in an inch?
A B
‘. L ]

1 2

d. How far is point A from the zero end of the rule?

e. How far is point B from the zero end of the rule?
2. a. How many 'z-inch units are in an inch?

b. How many Ys-inch units are in an inch? _

c. How many 1-inch units are in an inch?

d. How many %s-inch units are in an inch?

e. How many Y1e-inch units are in an inch?

<o
..'.x
<




ASSIGNMENT SHEET #12 .

a. Each inch on the rule shown bLeiow is dividedinto _____equal parts.
b. Eachpartiscalleda_ ___ of aninch.
c. There are how many sixteenths in one inch?
d. There are how many sixteenths in one-half inch?
J K L M N 0 P
4 { ¥ { { }

Use the preceding rule to answer these questions. Are these measures correct?
Answer yes or no for each one.

a. J: the

b. K: 12

c. L: 1 3he

d. M:23

e. N:3We I
f. 0:3 e

g. P:47s

T . -
E e T S T SO U
he— L wo= e LTS ITTIL P P PR - s




. ASSIGNMENT SHEET #12

5 a Name the missing fractions below: |

wed 1T T T 7
TT

16/16

b. The point marked on the rule below could be named 3 8/46. It could
alsobenamed3 /s, /4,0r3 /2

|
SR

o
2
()
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6.

ASSIGNMENT SHEET #12

The rule below shows that a4, 2/s, and 4/16 are all names for the same point on the
rule.

0
0/2 1/2 2/2
o/4 1/4 2/4 3/4 4/4

o/8 1/8 2/8 3/8 4/8 5/8 6/8 7/8 8/8
0/16 2/16 4/16 6/16 8/16 10/16 12/16 14/16 16/16
1/16 3/16 5/16 7/16 9/16 11/16 13/16 15/16

e —

a. Another name for e is

b. Other names for 12/6 are

c. Other names for 1 inch are

d. Another name for &6 is

e. The simplest name for 19/16 is

f. 12/16 reduced to lowest terms is

g. Attheleftend of theruleisthe _____ point.

h. Are the fractions /1se, 3/1s, She, 7l1e, %16, 1116, 13116, and 15/1e in Sim-
plest form?

w
(1
pr—d

|
V
}
f
fo
i
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a. The rule below is divided into (16ths, 32nds). Circle the correct answers.

b. The first five units on this rule represents 5/1e of an inch. Five small
units to the right of the 1-inch mark is the mark representing 1 /e
inches.

c. Five small units to the right of the 2-inch mark is the mark represent-

ing 2 he inches.
d. Give the reading of point M.

e. Give the reading of point N.

5/16 1 5/16 2 5/16 M N

| 1
1 2

What are the measures of the following segments?

a. AB =
b. AC =
c. AD =
d. AE =

1 l 2'| 3l 4l 5’ \

()
Ut
14V

PR §
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9.  What is the length of JK in:

(REMEMBER: Read the rule to the nearest mark.)

a, Figure A
b. Figure B
c. Figure C
d. Figure D
e. Figure E
f. Which figure shows the rule that would give the most accurate mea-
sure of JK?
J K J K

1l 2|

Figure A Figure B

J K J K
I|I|l|l|l|l|l|ll
T 2
Figure C Figure D
J K

TTTTTTTITITTTTT
P

Figure E

Lo
(G
e
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Give the measure of each segment shown below.

a.

b.

JK =

JL =

JM

JN =

11.

Give the simplest reading for each position on the enlarged rule shown below:

a.

b.

RS
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12.  Which figure below shows a rule marked off in

a. Fourths

b. Inches
. Eighths
d. Halves
. Sixteenths

i 12 3 4 s

FRPRFRPRF
|“1I|||2'll|3|||l4|||15|k
T|'|'I'1|'U\'I'|'l' 'l' i l|l al 'Iﬂ

055
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. BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #13 — MEASURE GIVEN LINE SEGMENTS
WITH 116" GRADUATIONS

Directions: Using a e inch scale rule, measure the following line segments. Write the mea-
sure above each segment. State your answer in simplest form.

(W)
|
o>




ASSIGNMENT SHEET #13

o
191
~3

. 3
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ASSIGNMENT SHEET #14 — MEASURE DIMENSIONS OF GIVEN

BASIC MATH AND MEASURING
UNIT V

OBJECTIVES WITH A RULE

Use your rule to get the indicated measures in simplest form. In the sketch at the
right, find the measure of:

a.
b.
c.
d.

e.

AB =

BC =

DE =

AF =

AE =

B

F

In the sketch at the right, find the measures of:

a.

b.

H=

IG =
GE

]

o
1
Go

IW-377




BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #15 — MEASURE GIVEN LINES AND OBJECTS WITH A RULE

Using a 1he inch scale rule, measure the following objects.

a.

1)

2)

3993
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NMENT SH

IG

ASS

1) |
|
f.
1)
g. .
2)
2)
h.
1)
3)
1) )
i. 4
3) 2)
3)
1)
J
6) |
5)
260
Q
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BASIC MATH AND MEASURING
UNIT V

1
i
|
|
|
|
ASSIGNMENT SHEET #1686 — USE A RULE TO DRAW LINES AND }
OBJECTS TO GIVEN SPECIFICATIONS |
1
1. Draw a straight line segment: |
; |
a.  5inches long |
. |
b. 3 2 inches long :
<
c. 1 5/ inches long |
|
d.  heinches long |
e. 2 34 inches long
2. Draw a square with each side 1 /2 inches.

3. Draw a rectangle with two sides 3 14 inches and two sides 1 3/s inches.

¢ 361
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. BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #17 — FIND THE MID-POINT OF GIVEN LINES AND FIGURES

1. a How long is the line above?
b. 45lg x V2 =37g x V]2 =376 =
c. What is the length of half of the line above?

d. Mark the mid-point of the line. Measure to be sure both parts are the

same length
2.
a. What is the length of the bar above?
b. What is one-half the length of the bar?
c. Draw a line showing where the cut would be made to get two pieces
‘ each half as long as the original piece.
3.

a. How long is the piece of aluminum above?

b. What is half its length?

C. Draw the cutting line on the figure. (You will need to mark the mid-
point on each of the long sides and draw the line connecting these

two points.)

d. How wide is the piece of aluminum?

C'&-’
oD
oo
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ASSIGNMENT SHEET #17

e. What is half its width?

f. Draw the cutting line that would divide the width in half. (Remember
to mark the mid-points of both widths and connect these two
points))

a. The point where the two lines cross is the center of the aluminum. I
you were supposed to drill a hole in the center of the piece in item 3,
where woutd you place the hole? Circle the point on the drawing.

Perform the steps to locate and mark the point where you would drill a hole in the
center of this figure.

Mark the cutting line for cutting the length of the bar in half.




BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #18 — CALCULATE THE PERIMETERS OF GIVEN RECTANGLES

Directions: Calculate the perimeters for the following rectangles. Write the formula on each
problem.

1.
2:
10’
2.
6:
8!
3.
4|
8'
4,
8"
12"
5 6" 1||
6.
6 3

7. L=15"W = 8"
8 L=2W"W=2"

8. L=8"W=6"1"

10. L=3%"W=6"




ASSIGNMENT SHEET #18

1. L =1mile, W = /2 mile ,‘
12. L = 8yards, W = 3 yards
13. L=4"W=410"

14, L=81s, W = 159

16, L=12',W=7'
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. BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #19 — CALCULATE THE PERIMETERS OF GIVEN SQUARES

Directions: Calculate the perimeter for each of the following squares. Write the formula for
each problem.

1.

4|
4|
2
2!
2!
o s
3“
3“
4.
6“
6"
5.
1/2'
1/2'
6.
5"
. S 366




10.
11.
12,
13.
14.

15.

s=8"
s=7"

s =10 2"
s =72"

s = 34"
s=2"

s =10 2"
s = 14"

s = 12"

ASSIGNMENT SHEET #19

36’7




. BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #20 — CALCULATE THE PERIMETERS OF GIVEN TRIANGLES

Directions: Calculate the perimeter for each of the following triangies. Write the formula for
each problem.

1.
6"
10"
5"
9 11
oot
21
o
2"
30"

1
4. 10




ASSIGNMENT SHEET #20

=3%',s,=5"s,=5

8 s=21",s5,=511",8,=9’

9. s, =811",5,=2"s",5,=23"s
10. s, =12',s5,=18',s, = 16’

11. s, =5"a",s5,=4",s, = 4"

12. s, =172",s,=131", 5, =34’

183. s, =4"5s,=7"85,=7"

14, s, =.1,s5,=.3",8,=.5

15. s,

720", s, =8M0",8,=2




BASIC MATH AND MEASURING
UNIT Vv

ASSIGNMENT SHEET #21 — CALCULATE THE AREAS OF GIVEN PARALLELOGRAMS

Directions: Calculate the area for each parallelogram.

1.

| 16"
I n
| 8
|
2I
2.
|
\ 3' |
3. 7yd.
|
|
| byd.
]

4. b =472miles,h =5 15 miles
5, b=17,h=42

6. b=8"h=21"

7. b=106',h =12

8 b=10""h=11s"

9. b=13"",h =12

10. b =123 yards, h = 1.1 yards

370




IW-393
. BASIC MATH AND MEASURING
UNIT V
ASSIGNMENT SHEET #22 — CALCULATE THE AREAS OF GIVEN RECTANGLES
Directions: Calculate the area for each rectangle.
1, i
16' i
5' |
. |
8II |
3.
' 10 vyd.
30 vd.
4. 1=8"w=21"
5. 1=10%Ys,w=8"
6. | =46yards, w = 8.4 yards
7. 1=10%",w =8 14"
8. | =6.5miles, w = 7.15 miles
9. 1 =475,w=31
10. |1 =122", w=28"

' 371
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. BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #23 — CALCULATE THE AREAS OF GIVEN SQUARES

Directions: Calculate the area for each square.

1.

8"

15'

. 23 yd. °

4. s = 10 2 miles

5. s =6 1sfest

6. s =87 yards

7. s =1.42"
8. s=9245"
9. s =148'

10. s = e miles

‘ a2




BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #24 — CALCULATE THE AREAS OF GIVEN TRIANGLES

Directions: Calculate the area for each triangle.
1.
4|
7I

12 ft.
8 ft.

4. b=12"h =8 1"

5. b=32,h=58"

6. b = 1.01 miles, h = .05 mile
7. b=28"h=.2"

8. b =1 yards, h = 5 Vs yards

9. b =9"%"h=10 Va"




‘ BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #25 — CALCULATE THE AREAS OF GIVEN RHOMBUSES

Directions: Calculate the area for each rhombus. v
)
1. 6
2.
"
10 [
|
12"
3 L
Ng
. 12 vyd.
4 b=8,h=7
5. b=1011"h =6 13"
6. b = 1.2vards, h = .8 yard

~N

b = s, h =10’
8. b=103,h=.3"
9. b=34 h=22

10. b =30 Yamiles, h = 8 2 miles
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‘ BASIC MATH AND MEASURING
UNIT V

ASSIGNMENT SHEET #26 — CALCULATE THE AREAS OF GIVEN TRAPEZOIDS

Directions: Calculate the area for each trapezoid.

1' 10“
/ " " \ ‘
i 14 |
|
2. |
14' |
8' |
20 |

10 yd.
3.

‘ 19 yd.
25 yd.

4 h=4"b,=7"b,=2"

5. h = 82yards, b, = 1.3 yards, b, = 5 yards

6. h=3%",b,=3Wb, =23

7. h =12 miles, b, = 5 2 miles, b, = 7 1/2 miles
8 h=13"b,=6"Db,=4"

9. h=.,04,b,=17,b,=23

10. h = 18" b, = 5" b, = 85"




BASIC MAT!I{ AND MEASURING
UNIT V

ASSIGNMENT SHEET #27 — CALCULATE THE CIRCUMFERENCES
OF GIVEN CIRCLES

Solve for the circumferences of the following circles. (Use » = 3.14)

Diameter = 4 feet

b. Diameter = 6 inches
c. Radius = 2.5 inches
d. Diameter = 8 yards
e. Radius = 8 yards
f. Radius = 9 inches
g. Diameter = 12 feet
h. Diameter = 14 feet
‘ i.  Radius = 13.3 yards
J. Radius = .0026 inch

K. Diameter = 10 fest

Radius = 10 feet

@ 376




IW-405

BASIC MATH AND MEASURING
‘ ) UNIT V

ASSIGNMENT SHEET #28 — CALCULATE THE AREAS
OF GIVEN CIRCLES
1. Solve for the areas of these circles. (Use » = 3.14)

Measurement Area

a.  Radius 6 inches
b. Diameter 10 feet
c. Diamieter 14 feet
d.  Radius 25 inches
e. Radius 8 feet
f. Diameter 11 inches
g. Diameter 7 feet
. h. Radius 3 inches
I Radius 10 inches
j- Diameter 13 feet
k. Radius 4 inches

1. Diameter 5 feet

® 377




IW-407
‘ BASIC MATH AND MEASURING
UNIT V
ANSWERS TO ASSIGNMENT SHEETS
Assignment Sheet #1 |
1. 1a 6. 113/46
2. 2832 7. 1532
3. 1214 8. 211/
4. s 9. 2
5. 1346 10. 12
Assignment Sheet #2
1. 17.5705 6. 8.875
2. 8.86632 7. 1.640496 or 1.6405
3. 25.7563 8. 81.749430 or 81.7494
4. 8722 9. .0024
5. 0.154 10. 3.04833
Assignment Sheet #3
1. 1 +2=0.500 14, 7gs
2. 5 +=8=0.625 15.  154/ss Or 127/a2
3. 1+ 4-=025 16. 3a
4., 1+8=0.125 17. 23
5. 5 =16 = 0.3125 18. 34
6. 9 <= 16 = 0.5625 19. s
7. 3 +4=0750 20, 1/s32
8. 7+8=0875 21.  Y%e
9. 3+8=0375 22. 1s
10. 11 + 16 = 0.6875 23. Sls
11. 38 24. 13116
12.  19/a; 25. 3
13. 22332
Assignment Sheet #4
A. 1. 125 6. 35
2. 25 7. 4375
3. 50 8. 111
4, 75 9. A44-..
5. 625 10. .80
B. 1. 25% 6. 81.81% or 819/11%
2. 222/9% or 22.22% 7. 331/3% or 33.33%
3. 70% 8. 44.44% or 444/6%
4. 75% 9. 331/3% or 33.33%
Q 5. 100% 10, 622% or 62.5%




ANSWERS TO ASSIGNMENT SHEETS

1z
21300
9/20
23
7ho

.168

10
.50

/a0

4750
s
7Is
53250

42%
50%
52.3%
74.6%
375%

408

Assignment Sheet #5

A 1. 2 6.
2, 1a 7.
3. 3 8.
4. 925 9.
5. 725 10.

B. 1. A7 6.
2, 15 7.
3. 333 8.
4 62 9.
5, 75 10.

Assignment Sheet #6

A 1. 12 6.
2. 45 7.
3. 7ho 8.
4, Ya 9,
5, 17/2s 10.

B. 1. 12% 6.
2, 19% 7.
3. 70% 8.
4, 29% 9.
5. 37% 0.

Assignment Sheet #7

1. .0625

2. 875

3 25

4 5

5. .5625

6. 7he

7. Shes

8. 3

9. s

Assignment Sheet #8

1. 0.0396875 centimetérs

. 4.88 meters

3. 225 kilograms

10. e

11. 9.56' or 9.5625’
12. 3.38’ or 3.3853’
13. 14.19' or 14.1866'
14, 1.5

15, 2’ 6”

16. 8’ 735"

17. 11’ 8%h10”

18. 17’ 13110”




IW-409

‘ ANSWERS TO ASSIGNMENT SHEETS
Assignment Sheet #9
1. a. 4
b. no
c. no
d. 4
e. approximate
{. no
2. a. no
b. 5 inches
c. no
d. approximate
e. nearest unit
3. a. 1 inch
b. 4 inches
c. 3inches
d. ar roximate
4, a. no
b. yes
5. a. 2
‘ b. 2 12 inches

6. 12,212,312 412

7. a. 212

b. 2 /2 inches
8. a. 4 inches

b. 4 inches

c. 1inch

d. no
9. a. 3 1/2 inches

b. 5 inches

c. 1 /2 inches
10. a. Ya

b. 4

11, 12,2 %a, 2 3/a,3 1/a, 3 12, 4,4 34




ANSWERS TO ASSIGNMENT SHEETS

Assignment Sheet #10
1. 534
12
112
7 a
31a

Poo oW

212

1 3

3

778

3 316 (already in simplest form)

Pooow

3/4 inch

1 /s inches
2 inches

2 2 inches
3 1/a inches
4 34 inches

~Paoow

4 inches

1/2 inch

4 3/a inches
2 4 inches

aoow

o
m

8

2

16

4

half
fourth
2

4

Se~ppoge

7. a 8
eighths
8

oo

47s
g
3
11s
2

9. s, 48, Sls, 8ls 38 1

eooow




10.

11.

ow

324 =34
238
3 6lg

22ls0r2 12
22340r2 12

Assignment Sheet #11

1.

cCoooe

Se~poo o

s inch

2 inch

3/s inch

1 1/4 inches
1 5/g inches
1 7/s inches
2 3g inches
3 inches

1 /s inches
3/s inch
5/s inch
/4 inch
2 12 inches

‘ Assignment Sheet #12

1.

Paoop

cCoooTe

oo

a0 o

16

16

16

1he inch
3 e inch

== =00 N

6

16
Sixteenth
16

8

Yes
No
Yes
Yes
No

3 3'."?:"2“’._'

eI

ANSWERS TO ASSIGNMENT SHEETS

3 2 inches
3 34 inches
4 /s inches
4 5/g inches
5 14 inches
5 Sls inches

3 inches

1 /s inches
/4 inch

/2 inch

2 14 inch

IW-411




412

10.

11.

©r >

ow

coow

Se@ oo

Pooop

~oQoop

P Qoo

@ ~0ooo®

ANSWERS TO ASSIGNMENT SHEETS

Yes
No

116, Slie, 76, %16, 11/1a, /16

348, 324,32

s

3/a and 6/s

22, 4a, 8ls, 15he
3g

S/g

3a

Zero

Yes

16ths

She

She

3 5he inches
4 5he inches

1 96 inches
2 7Js inches
3 12 inches
4 346 inches

2 inches

2 inches

1 34 inches

1 7/s inches

1 13/46 inches
E

15/16
112
2 316
314
43fg
5

0 inches
s inch
7he inch
2 inch
916 inch
7Is inch
1 inch

D
Qo
(S




ANSWERS TO ASSIGNMENT SHEETS

12.

®oQ0 TP
>PLDOMO

Assignment Sheet #13 (Instructor should check originals in Assignment Sheet)

2 1a inches
4 13/16 inches
5 s inches
3 /2 inches
1/2 inch

1 916 inches
4 Sl inches
2 inches

5 7/s inches
10. 3inches

11. 1 15hsincl.es
12. 4 3/sinches

©CoONOOVAE WD =

Assignment Sheet #14 (Instructor should check originals in Assignment Sheet)
1. 2 5hi6 inches

1 3he inches

1 inch

2 3¢ inches

2 13/36 inches

popoop

n

7l inch

2 316 inches
2 316 inches
1 15/16 inches
2 inches

12 inch

2 7le inches
2 7hs inches
1 S/ inches
7he inch

—oTJe@~eapop

IW-413




ANSWERS TO ASSIGNMENT SHEETS

Assignment Sheet #15 (Instructor should check originals in Assignment Sheet)

1. a 3 3/a inches

b. 12 inch

c. 2 /2 inches

d. 1) 1946 inches
2) 3sinch

e. 1) 3inches
2) 3inches

f. 1) 4 5hs inches
2) 13hsinches

a. 1) 17hsinches
2) 2inches
3) 27heinches

h. 1) 13k inches

2) 23l inches
3) 396 inches
i 1) Skinches
2) Sheinches
3) Sisinches
i. 1) 15hsinches
2) 17he inches
3) 1heinch
4) 1 1sinches
5) 13lainches
6) Skinch

Assignment Sheet #16 — Evaluated to the satisfaction of the instructor

Assignment Sheet #17

1. a 4 Sls inches
b. 2 S/is inches
c. 2 She inches
d. Teacher evaluation
2. a 4 3/ inches
b. 2 3/s inches
c. Teacher evaluation
3. a 5 7/s inches e. 1 116 inches
b. 2 15/16 inches f. Teacher evaluation
C. Teacher evaluation g. Teacher evaluation
d. 2 s inches

4, Evaluated to the satisfaction of the instructor

5. Evaluated to the satisfaction of the instructor

o 385




Assignment Sheet #18

PN AL =

24
28’
24’
40"
14"
18’
46"
gll

Assignment Sheet #19

PN AN S

16’
8’

12"
24"
2’

20"
32"
28"

Assignment Sheet #20

PN LN S

21"
53’
15"
65"
48’
10 2"
13 3/4’
16 Y4’

Assignment Sheet #21

el

128 square inches
6 square feet

35 square yards
24 square miles
7.14 square feet

ANSWERS TO ASSIGNMENT SHEETS

10.
1.
12.
13.
14.
15.

S PPN

28 12"
18 "
3 miles
22 yards
17"

48’

38’

34’
46"

13 Ya"
23.7"
18"

9

17 30"

20 square inches
1272 square feet

12 2/s square inches
158 square feet
13.53 square yards




ANSWERS TO ASSIGNMENT SHEETS

Assignment Sheet #22

80 square feet

192 square inches
300 square yards
20 square inches
87 /s square feet

38.64 square yards

86 S/s square inches
46.475 2/s square miles
14.725 square feet

0. 97.6 square inches

e
SPeNS

Assignment Sheet #23

64 square inches
225 square feet

529 square yards
110 /s square miles
40 vy square feet

75.69 square yards
2.0164 square inches
93 4/s square inches
219.04 square feet

0. /2 square mile

A Sl
SPoNe

Assignment Sheet #24

14 square feet

3 square inches
48 square feet
51 square inches
9.28 square feet

02525 square mile
.08 square incn

3 1/21 square yards

48 1116 square inches

0. 1.2 square foot ‘

.96 square yard
|
|

O wp A
S9N

Assignment Sheet #25

24 square feet

120 square inches
168 square yards

56 square feet

66 1.2 square inches

/so square foot
.309 square inch
7.48 square feet

0. 257 s square miles

e
S©eoNe

Assignment Sheet #26

72 square inches
136 square feet

157 /2 square yards
18 square inches
7.38 square yards

10 /2 square feet
78 square miles
65 square inches
.08 square feet

0. 8.1 square inches

ISP A
SN

Assignment Sheet #27

1. a 12.56 feet g. 37.68 feet
b. 18.84 feet h. 43.96 feet
c. 15.70 inches i 83.524 yards
d. 25.12 yards j. 016328 inch
e. 50.24 yards k. 31.40 feet
f. 56.52 inches L 62.80 feet

ERIC 387




Assignment Sheet #28
1. 113.04 square inches
78.50 square feet
153.86 square feet
19.625 square inches
200.96 square feet
94.985 square inches

~Pooop

—FT T

ANSWERS TO ASSIGNMENT SHEETS

38.465 square feet
28.26 square inches
314 square inches
132.665 square ‘feet
50.24 square inches
19.625 square feet




BASIC MATH AND MEASURING
UNIT V

JOB SHEET #1 — ADJUST A BEVEL SQUARE TO A 45° ANGLE USING A

FRAMING SQUARE, A COMBINATION SQUARE, AND A PROTRACTOR

Tools and materials

A. Bevel square

B.  Framing square

C. Combination square

D. Protractor

Procedure

(NCTE: The illustrations and procedures in this job sheet are adapted from materi-
als originally published by the Research and Curriculum Unit for Vocational-Tech-
nical Education, College of Education, Mississippi State University, Mississippi
State, Mississippi, and are reprinted with permission.)

A. Place the framing square on a ciean work area

B. Loosen the locking screw on the bevel square so that the blade moves with
a slight friction

C. Place the handle along the inside of the blade of the framing square so that
it is straight against the framing square

D. Adjust the blade on thz bevel square so that it is at a graduation on the

tongue of the framing square equal to the graduation scale at the handle of
the bevel square (Figure 1)

FIGURE 1 '—\45.\/

FRAMING
SQUARE

E. Hold the bevel square with one hand and tighten the locking screw with the
other hand

389




JOB SHEET #1

F Have your instructor check for an exact 45° angle on your bevel square

G. Loosen the thumb screw on a combination square and slide the handle off
the scale

H. Loosen the locking screw on the bevel square so that the blade moves with
a slight friction

l Place the handle of the combination square on a clean work area, hold it in
place with one hand, adjust the blade on the bevel square so that it fits ;
firmly over the 45° angle on the combination square, then tighten the beve! |
square locking screw (Figure 2) |

FIGURE 2

K. Place a protractor on a clean work area

L. Loosen the locking screw on the bevel square so that the blade moves with

|
|
|
|
\
|
|
|
|
|
|
J. Have your instructor check for an exact 45° angle on your bevel square ‘
|
\
1
a slight friction i
|

|

\

\

|

|

|

: 590




JOB SHEET #1

Place the handle of the bevel square at the bottom edge of the protractor,
hold it with one hand so that it is straight, exactly over the 45° angle on the
protractor, then tighten the locking screw (Figure 3)

FIGURE 3

Have your instructor check for an exact 45° angle on your bevel square

0. Return tools to proper storage area

591




BASIC MATH AND MEASURING
UNIT V

JOB SHEET #2 — USE A COMBINATION SQUARE TO FORM 90° AND 45° ANGLES
AND TO DRAW PARALLEL LINES ON SELECTED METAL STOCK

I.  Tools and materials
A. Combination square
B. Soapstone (sharpened)
C. Flat metal stock as selected by instructur
D. Framing square

ll. Procedure

(NOTE: The illustrations and procedures in this job sheet are adapted from materi-
als originally published by the Research and Curriculum Unit tor Vocational-Tech-

nical Education, College of Education, Mississippi State University, Mississippi
State, Mississippi, and are reprinted with permission.)

A. Place flat metal stock on a clean working area

B. Butt the flat part of the handle along the upper edge of the metal stock so
the scale forms a 90° angle down the surface of the metal

C. Loosen the thumb screw on the bevel and move the scale down the metal to
a point where it indicates exactly 6", then tighten the thumb screw

D. Mark the 6", $0° angle with soapstone (Figure 1)

FIGURE 1

L\A—_———wﬂw

E. Have your instructor check for an exact 90° angle and a distance of exactly

5
392

IW-423




424

JOB SHEET #2
Butt the flat part of the handle along the upper edge of the metal stock so
the scale forms a 45° angle down and across the surface of the metal

Loosen the thumb screw on the bevel and move the scale down the metal to
a point where it indicates exactly 6", then tighten the thumb screw

Mark the 6", 45° angle with soapstone (Figure 2)

FIGURE 2

et e -w
Have your instructor check for an exact 45° angle and a distance of exactly
6”

Loosen the thumb screw and slide the scale out the 90° side of the handle
to prepare for marking parallel lines on the metal

Place the scale on the 2” mark and tighten the thumb screw
Mark the 2" distance in two places along the left and right side of the metal

Reset the scale at the 3” mark and mark the 3" distance at two places
along the left and right side of the metal




N.

JOB SHEET #2

Reset the scale at the 5" mark and mark the 5" distance at two places
along the left and right side of the metal (Figure 3)

FIGURE 3

Remove the combination square

Line up the framing square along both 2” marks and draw a straight line
across the metal with soapstone

Line up the framing square along both 3” marks and draw a straight line
across the metal with soapstone

Line up the framing square along both 5” marks and draw a straight line
across the meta! with soapstone

Have your instructor check your work for parallel lines across the metal at
points exactly 2”, 3", and 5” from the top

Clean up the area and return tools and materials to proper storage areas




Match the terms on the right with their correct definitions.

a.

BASIC MATH AND MEASURING

UNIT V

NAME

TEST

Area, the measure of the surface inside a
figure

Base
Height
Length

Periineter, the distance around the edge of a
flat surface

Side o1 length of a side

Thickness

Width

Circumference, the distance around a circle

Diameter, the distance across the center of
a circle

Radius, half the distance of the diameter of
a circle

Subdivisions on a rule that are equal in
length

A system of measuring area

A system of measuring volume

Numbers which appear below a line to clar-
ify a reference such as base one, b,, or base
two, b,

10.

11.

12.

13.

14.

15.

Rorr
Tort
Cubic measure
Borb

Dord

. Sublinear numbers

Lorl

Aora

Pi (=)

Horh
Graduations
Square measure
Porp

Sors

Superlinear numbers
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TEST

Numbers which appear above a line to usu-
ally indicate the square of a number or letter
designation or an increase in power such as
R’ or 7 indicates that a radius should be
multiplied times itself

A letter from the Greek alphabet used ‘o
identify 3.1416 or 3.14, and used to establish
the ratio of the circumference of a circle to
its diameter

Match basic mathematical terms with their definitions.

—b.

—_g.

a.

Any number or numbers used to indicate an
entire unit, quantity, or amount

Two numbers consisting of a numerator and
denominator separated by a fraction line to
indicate a part of one unit

Any whole number plus a fractional part of
one additional unit

The top number of a fraction
The base or iower number of a fraction

A fraction whose numerator is less than the
denominator, indicating a value of less than
one unit

A fraction whose numerator is equal to or
greater than the denominator, indicating a
value greater than one unit

A proper fraction with a numerator of 1

A fraction with either or both terms
expressed as a fraction or mixed number

The lowest base number by which a fraction
may be reduced for simplification in unit
measurament

Two fractions with the same denominator in
each fraction which allows for simplification
in adding and dividing fractions

536

16.
17.

10.

11.

Worw

Corc

improper fraction
Numerator
Factors

Unit fraction

. Whole number

Lowest terms
Mixed number
Denominator
Fraction
Proper fraction

Complex fraction




TEST

—_ L The parts of a number that can be multiplied 12. Common

to equal that number denominator
—____m. The result of addition 13. Quotient
n.  The result of division 14. Sum

Select true statements concerning advantages of decimal equivalent and conversion
charts by placing an “X” in the appropriate blanks.

a. Convenience of converting units

1)  Fractions to decimais

2) Decimals to fractions

3) Feet and inches to decimals and vice versa
—b. Saves time

c. Establishes standard for unit conversion

—d. Lists sizes from smallest to largest

e. Difficult to read, but still faster

Complete statements concerning the uses for fractions by circling the word(s) that best
complete each statement.

a. Combines parts of a unit or units into (a total amount) (subdivisions)

b. Allows a system for adding, subtracting, multiplying, or dividing (parts of a unit)
(odd numbers)

Select true statements concerning uses for decimals by placing an “X” in the appropri-
ate blanks.

a. Allows for a lesser method of accuracy than fractional form
b. Provides a conversion system for measuring materials

Complete definitions of methods of expressing fractions and decimal equivalents by
circling the word(s) that best completes each statement.

a. Word — (Always) (May be) in writing or (always) (may be) spoken

b. Nuinber — (Sometimes) (Always) in writing; a system of numerators, denomina-
tors, whole numbers, mixed numbers, and other forms to signify a value
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TEST

Select true statements concerning percent and its uses by placing an “X” in the appro-
priate blanks.

a. Percent is based upon thousands and is used to express the ratio of an
amount related to one hundred

— b 100% means the total amount of items or amounts in question

Compiete lists of units of measure found on rules by circling the word that best defines
each list.

a. (Decimal) (Fractional)
1) Eighths
2) Sixteenths
3) Thirty-seconds
4)  Sixty-fourths
b. {Decimal) (Fractional)
1) Tenths
2) Hundredths
3) Thousands
C. (Metric) (Decimal)
1)  Meter
2) Decimeter
3) Centimeter

4) Millimeter

Arrange in order the steps for reading a rule by placing the correct sequence number in
the appropriate blank.

a. Total the number of graduations

— b Reduce graduations to lowest terms

c. Select proper scale

- d Count whole units

Yy .
1Y
\/(I“‘




10.

1.

12

TEST

Arrange in order tive steps for finding mid-point of a given distance by placing the cor-
rect sequence number in the appropriate blank.

a. Measure the total distance

___ b Divide the distance by two or multiply it by one-half

c. Reduce graduation to lowest terms

Complete the following formulas for perimeters.
a. Rectangle — P =
b. Square — P =
c. Triangle — P =
Calculate the perimeters for the following rectangles, squares, and triangles.
a. Rectangles:
1) length = 4’, width = 3’
2) length = 5", width = 7"
3) length = 6, width = 5’
b. Squares:
1) length of side = 4’
2) length of side = 7"
3) length of side = 3’
C. Triangles (length of side one, two, and three in order):
1) 3,3,3
2 3,585,717

3 2,3,12"
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TEST .

13.  Identify basic geometric figures by writing the correct name below each of the following

illustrations.

a b.
c d.
e. f.

14.  Calculate areas of the following geometric figures.

a. A parallelogram with a base of 10 inches and a height of 4 inches

b. A rectangle with a length of 6 yards and a width of 3 yards

c. A square with a side of 5 feet
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18.

16.

IW-433

TEST

d. A triangle with a base of 4 feet and a height of 3 feet

e. A rhombus with a base of 9 feet and a height of 6 feet

f. A trapezoid with a height of 6 inches, one base of 4 inches, and another base of 3
inches

Calculate the measurements of the following circles.

a. What is the diameter of a circle with a 3’ radius?

b. What is the radius of a circle with a 9’ diameter?

c. What is the circumference of a circle with a 6’ diameter?

d. What is the area of a circle with a radius of 4”?

Solve the following problems concerning methods of sizing commonly used steel
stock.

a. A square bar 10’ long and 8” wide would need what other measurement to be
properly sized?

b. A flat bar 10’ long and /2" thick would need what other measurement to be prop-
erly sized?
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TEST .

If the width of the beam on a5’ H beam is 4”, what other measurement would be
needed to properly size the beam?

d. What kind of stock is sized according to length and diameter?

17.  Demonstrate the ability to:

a. Add, subtract, multiply, and divide fractions.

b. Add, subtract, mu'tiply, and divide decimal equivalents.

C. Convert fractions to decimal form.

d. Wirite fractions as decimals and percents.

e. Write percents as fractions and decimals.

f. Wirite decimals as fractions and percents. .

g. Make conversions with the decimal equivalent and inches to decimal conversion
charts.

h. Use the English-Metric Conversion Chart.

i. Measure distance with 1, 2", and a” graduations.

- Measure distances with /2" and s” graduations.

k. Measure distances with 1/s” graduations.

I Measure distances with 1/16” graduations.

m.  Measure given line segments with 16" graduations.

n. Measure dimensions of given objects with a rule.

0. Measure given lines and objects with a rule.

p. Use a rule to draw lines and objects to given specifications.
q. Find the mid-point of given lines and figures.

r. Calculate the perimeters of given rectangles. .




aa.
bb.

CC.

dd.

TEST

Calculate the perimeters of given squares.
Calculate the perimeters of given triangles.
Calculate the areas of given parallelograms.
Calculate the areas of given rectangles.
Calculate the areas of given squares.
Calculate the areas of given triangles.
Calculate the areas of given rhombuses.
Calculate the areas of given trapezoids.
Calculate the circumferences of given circles.
Calculate the areas of given circles.

Adjust a bevel square to a 45° angle using a framing square, a combination
square, and a protractor.

Use a combination square to form 90° and 45° angles and to draw parallel lines
on selected metal stock.

(NOTE: If these activities have not been accomplished prior to the test, ask your
instructor when they should be completed.)
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. BASIC MATH AND MEASURING
UNIT V

ANSWERS TO TEST

1. a. 8 a. 2 m. 12
b. 4 h. 16 n. 3
c. 10 i 17 0. 6
d. 7 i 5 p. 15
e. 13 k. 1 Q. 9
f. 14 L 11

2. a. 5 h. 4
b. 9 i. 11
c. 7 i 6
d. 2 k. 12
e. 8 I 3
f. 10 m. 14
a. 1 n. 13

3. abecd

Total amount
Parts of a unit

oo

6. a. May be, may be

b. Always

7. b

8. a Fractional
b. Decimal
c. Metric
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14.

15.

16.

17.

P oo op

cooe

paooe

~oooop

ANSWERS TO TEST

14’
2) 2 ”n
3 22’
1) 16’
2) 28"
3 12’
1) 9
2 15°
3 6

Paral'elogram
Rectangle
Squate
Triangle
Rhombus
Trapezoid

40 square inches
18 square. yards
25 square feet

6 square feet

54 square feet

21 square inches

6’
412’
18.84’
50.24"

Thickness

Width

The height of the beam
Hot and cold-rolled rounds

Evaluated to the satisfaction of the instructor




After completion of this unit, the student should be able to discuss procedures in applying for
a welding job, list reasons why welding job applicants need to be well prepared, and what
employers look for in a welding job applicant. The student should also be able to complete a
social security card application, a personal resume, write a letter requesting a job interview,
and fill out a job application form and a medical questionnaire. This knowledge will be evi-
denced by correctly performing the procedures outlined in the assignment sheets and by scor-

ing 85 percent on the unit test.

After completion of this unit, the student should be able to:

1.

2

10.

11.

Match terms related to applying for a welding job with their correct definitions.
Complete a list of reasons why a worker needs a social security card.

Complete a list of information required on a social security card application.

Select true statements concerning guidelines for filling out a social security applhi-

cation.
Complete a list of reasons why beginning welders do get jobs.

List ways to find a job.

Complete statements concerning what employers look for in welding job appli-

cants.

Select true statements concerning why welding job applicants need to be well pre-

pared.
Complete a list of guidelines for preparing an effective re~ume.
Complete statements concerning effective ways to arrange for 3 job interview.

Select true statements concerning guidelines for filling out a job application.
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14.

15.

OBJECTIVE SHEET

Select true statements concerning guidelines for making a good impression at a
welding job interview.

Complete statements concerning guidelines for succeeding with a welding test.

Complete statements concerning guidelines for completing a medical question-

naire.

Use assigrinent sheets to:

a.

b.

Complete a social security card application.

Prepare a personal resume.

Write a letter requesting a job interview.

Complete an application for employment as a welder.

Complete a medical questionnaire.



VI,

VIL.

VIIL.

XI.

Xll.

Xl

XIV.

APPLYING FOR A WELDING JOB
UNIT VI

SUGGESTED ACTIVITIES

Provide student with objective sheet.

Provide student with information and assignment sheets.
Make transparency.

Discuss unit and specific objectives.

Discuss information and assignment sheets.

Invite a personnel director from a company that hires welders to talk to the class
about job interviews and the value of a resume in a job application.

Invite a supervisor who administers welding tests to job applicants to talk to the
class about test procedures and how applicants should prepare for them.

Invite a local or area welding supervisor in charge of welding training in industry to
talk to the class about the welding skills that industry is looking for.

Have students role-play job interviews.

Have an experienced welder talk to the class about how he or she learned to weld,
their first welding job, the types of welding jobs they’ve had through the years, and
the manner in which they applied for jobs.

Invite a former student to talk to the class abut the transition from training to
actual employment, and have the student highlight elements of training that have
proved most beneficial on the job.

Much of the information requested of students in the assignment sheets is private
and confidential and should be returned to individual students after assignment
sheets are evaluated.

Time the teaching of this unit of instruction to the best advantage of those stu-
dents who wiil soon be looking for welding jobs, and have counselors or place-
ment personnel read the unit so they'll be aware of the special requirements for
getting a welding job.

Give test.
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INSTRUCTIONAL MATERIALS

Included in this unit:

A. Objective shzet
B Information sheet
C.  Transparency 1 — Welding Test Procedure
D Assignment sheets
1. Assignment Sheet #1 — Complete a Social Security Card Applica-
tion
2. Assignment Sheet #2 — Prepare a Personal Resume
3. Assignment Sheet #3 — Write a Leiter Requesting a Job Interview
4.  Assignment Sheet #4 — Complete an Application for Employment as
2 Welder
5. Assignment Sheet #5 — Complete a Medical Questionnaire
E. Test
F Answers to test
References:
A. VICA, Secondary Edition, Spring 1983. Leesburg, VA 22075: Vocational
Instructional Clubs of America, Inc., 1983.
(NOTE: This secondary edition of the official journal of VICA includes sev-
eral articles designed to assist vocational students find jobs. The articles
include, “The Job Hunt: Time to Start “Get Your Bearings: Where to
Begin,” “Set Your Sights: Where to Look,’ “Hit the Trail: How to Apply” and
“Tell Your Story: The Interview.”)
B. VICA, Professional Edition, Spring 1983. Leesburg, VA 22075: Vocational

Industrial Clubs of America, Inc., 1983.

(NOTE: This professional edition of the official journal of VICA includes the
article, “Helping Your Students With Their Job Search,” and a sample appli-
cation for employment.)
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APPLYING FOR A WELDING JOB
UNIT VI

INFORMATION SHEET

. Terms and definitions

A.  Awards — Recognition received for outstanding achievement

B. Fraternal activities — Clubs or organizations that a person belongs to and
participates in

Example: Membership in Vocational Industrial Clubs of America (VICA),
membership in alocal chapter of the American Welding Society

(AWS), athletic teams, and any groups dedicated to community
service

C. Extra-curricular activities — Hobbies and pastimes
Example: Model building, hunting, fishing, and camping

D.  Qualifications — The experience, education, and physical abilities which
suit a person for a given job

Example: Acceptable grades in school, summer jobs, and good eye-hand
coordination

E. Vocational preparation — Vocational courses taken and skills acquired
there, or skills acquired in on-the-job situations

Example: Shop, welding, carpentry, auto mechanics, and after-schcol or

Example: Winning or placing in a skills contest
|
\
|
\
|
|
|
\
|
summer jobs directly related to job objectives ‘

F Resumé — A brief typed summary of one's qualifications and experiencn
that is used in applving for a job

Example: See Assignment Sheet #2.
ll.  Reasons why a worker needs a social security card

A. Almost all U.S. companies require workers to have or obtain a social secu-
rity card or have available their social security card number

B.  Through the social security program, earnings and employee and employer
contributions are recorded so that workers will receive retirement or disabil-
ity benefits




INFORMATION SHEET

In the event of a worker’s death, social security records are used to deter-
mine benefits for survivors

Information from social security records helps the government conduct
research programs for income distribution and other areas such as health
insurance

Information required on a social security card application (Assignment Sheet #1)

A.

m o O

m

=)

J.

Your name as you use it now
The name given you at birth
Your place of birth

Your citizenship or alien status
Your date of birth

Your sex

Your mother’s name at her birth
Your father’s name

Your maiting address

Your phone number

Guidelines for fiiling out a social security application (Assignment Sheet #1)

A.

If you do not know the answer to a question, write “unknown” in the space
so it will indicate you did not overlook the question

Use abbreviations only when you know they will be completely understood
Include the area code when listing your telephone number

Sign your name as you usually write it, but do not print your name unless
you usually print your signature

Include brief notes to clarify any information that could be misunderstood
Example: Should your father's last name be different from your name at

birth, write “step-father” or “adopting father” beside your
father's name
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V.

VI

INFCRMATION SHEET

Complete your application only on Form SS-5 obtained from a social secu-
rity office because the special paper is designed for machines that process
information and xerox copies are difficult to process

(NOTE: The social security card application in Assignment Sheet #1 is
designed for practice only, but you can take the completed practice copy
with you to save time when you actually go to a social security office to
obtain a social security card.)

Use the social security application form when applying for a replacement
social security card

Reasons why beginning welders do get jobs

A.

Experienced welders retire or sometimes go into business for themsalves
and those jobs have to be filled ‘

Many jobs for welding machine operators requtire minimum training time,
and beginners with good basic skills frequently stand as good a chance at
these jobs as do experienced weldars

Many companies prefer to train welders in their own way of doing things,
and some of these companies would rather have new talent than have to
retrain an experienced welder who might not be receptive to new materials
or processes

Beginning welders are often given basic welding jobs that experienced
welders don’t care to work on, and start at pay scales that experienced
welders might consider toc fow

(NOTE: Beginning pay scale should not be the most imp 1t element in
evaluating a job opportunity because if you have the proper skills and atti-
tudes, you will advance in both position and pay)

Ways to find a job

A.

B.

Classified ads in local and area newspapers

Private employment agencies

(NOTE: Private employment agencies charge a fee for their services.)
State employment offices

(NOTE: State employment offices charge no fees, and many employers list
job cpenings with these state agencies for both fuli and part time work.)

Local labor union business office
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INFORMATION SHEET ‘

E. School instructors and counselors
(NOTE: Many schools have placement offices to help students find work or
to help them prepare resumes and other information required for jeb appli-
cations.)

F Working welders
(NOTE: Welders on the job sometimes know of openings that are not for-
mally advertised, and they are good sources of information about job
requirements, pay, and working conditions.)

G.  Welding supply firms

VIl.  What employers look for in welding job applicants

A. Someone who is neat aad clean

(NOTE: This does not mean you should wear a suit and tie to a welding job

interview, in fact, you should not wear a suit and tie, but you should be
clean and neatly dressed.)

B. Someone who has a good atiendance record with previous employers or at .

school
C. Someone who has an accident-free work record with previous employers

D. Someone who has taken minimum time off in previous employment
because of physical or personal problems

VIii.  Why welding job applicants need to be well prepared

A. Applicants for a welding job not only have to complete a job application
form and go through an interview, they frequently have to take a welding
test

(NOTE: Many job applicants fill out a job application, have an interview, and
then are hired or not hired on the basis of positive responses from refer-
ences and previous employers, but welding is a field where you can or can’t
do it, and the welding test is an important part of the job-getting process.)

B. Many companies that hire welders also require that an applicant fill out a
medical questionnaire and take a physical wnich includes a back x-ray




' INFORMATION SHEET

IX.  Guidelines for preparing an effective resume (Assignment Sheet #2)
A. Arrange information in a logical order
B Use an outline form that is brief and to the point
C. Type the resume or have it typed
D. Check for proper grammar and spelling
E. List education, work experience, and extra-curricular activities
L E Limit the resume to one page if possible
X.  Effective ways to arrange for a job interview

A Telephone:

1. Indicate your interest in the company and the job
2. State your name clearly
. 3. Review your qualifications briefly

|

\

i, 4. Indicate that you wiiil be available for the interview at a time most
| convenient for the company

|

5. Have pencil and paper handy to write down any special instructions
or the time set for the interview

6. Double check information by repeating it to the person with whom
you are talking, and thank them for the help before hanging up

B. Letter: (Assignment Sheet #3)

1. Open the letter with a brief reference to the ad or reference source
that inspired you to want the interview

2. State your qualifications briefly

3. Indicate a telephone number, including area code, where you can be
reached during the day, and a mailing address

4. If you send a resume with your letter, indicate that it is enclosed

‘ 5. Use aformal closing, and sign your name or type your name and sign
above it
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INFORMATION SHEET

6. Indicate the enclosure below your name

7. Use a typed, standard letter form, and have someone qualified check
the letter for spelling, grammar, and overall neatness

Personal reference
(NOTE: Personal reference is one of the most effective ways to get a job,

and when someone extends that courtesy, don’t let them down by failing to
follow up the reference or by being poorly prepared for the job interview.)

Guidelines for filling out a job applicttion (Assignment Sheet #4)

A.

Read through the form before you start filling it out so you won't duplicate
information or have to erase items

If the application specifies that certain items are to be printed, be sure to
print, not write

include the area code with your telephone number
Clarify any information that may be confusing with a brief note

Take your social security card with you to make sure you know the exact
number

Know your height and weight

Prepare a list of previous employers’ addresses and telephone numbers in
advance

When listing references, do not use personal friends, but do include former
teachers, your minister, your doctor or banker, or business persons

List all experience directly related to the job for which you are applying,
even if it was only a short-term after-school or summer job

Be honest with all your answers, but keep your answers as positive as pos-
sible

Example: If you have left a temporary job for that reason only, indicate
that it was only temporary employment, and if you have been
dismissed from a job, indicate the true problem such as,
“Enjoyed work, but had personality conflict with supervisor”

Ask questions when you have any doubt about how a question should be
answered
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. INFORMATION SHEET

L. Be honest when stating your physical condition and include information
which might limit conditions under which you can work or certain types of
work you can not accomplish

Example: Persons with bad backs cannot do heavy lifting and persons
with certain allergies require clean working environments

Xll.  Gudelines for making a good impression at a welding job interview

A. Be neat, clean, and properly dressed, and ON TIME
(NOTE: Sandals, thongs, cut-offs, and the like do not make good impres-
sions at a job interview, but being properly dressed for the prospects that
you will take a welding test can be impressive.)

B. Do not smoke or chew gum

C. Be positive with your answers, but do not try to oversell your abilities
because the welding test you take later will say more about your abilities

than words can

D. If friends or relatives accompany you, leave them in the car; do not take
‘ them with you to the interview

E. Concentrate on the skills you have that are directly related to the job you
are applying for, but mention any basic skills you have with other welding
piocesses, and especially skills you may have in blueprint reading and lay-
out

F Admit that you are nervous, if you are, but sit erect, keep eye contact with
the interviewer, and use the best English you are capable of using

G.  Letthe interviewer know that you have brought your own tools along in the
event you should be requested to take a welding test

H.  Planyourinterview day so that you will have plenty of time for the interview,
the welding test, and, if required, the physical

(NOTE: Planning other activities for the same day as a job interview may
burden you with distracting thoughts that adversely affect your chances for
getting a job.)

Xlll.  Guidelines for succeeding with a welding test (Transparency 1)
A.  Geta good rest the night before the test

B. Pay careful attention to directions given by the supervisor giving the test,
. and if a written procedure is used, read it carefully before starting the test
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INFORMATION SHEET

Take your own gear with you because you will be more comfortable with your own
gloves and cutting goggles, and the lens shade in your helmet should be the one with
which you have learned to work safely and comfortably

Make sure the gear you do take is in good order because dirty or damaged equipment
indicates a less than professional attitude and interest

In most testing, you will be permitted to run a few practice beads so take advantage of
the time to adjust equipment or ask questions about things that do not seem right

Always remember that when you get as far as a welding test, you are well on the road to
a job, so concentrate on the procedure and finish it properly

When the test is finished, thank the supervisor for helping, and follow directions for
whatever the job-getting process requires next

(NOTE: As you train for a welding job, keep in mind the items in the testing procedure
outlined in Transparency 1 for these are some of the skills you should concentrate on.)

XIV.  Guidelines for completing a medical questionnaire (Assignment Sheet #5)
A. Answer all questions
B. Ask questions about anything you do not understand
C. Use notes to explain “yes” ansv:ers that need clarification
Example: If you are taking prescribed medicine for relief of a temporary

condition such as a cold or a nonrecurring problem, make a
note to indicate the condition is temporary

L N D ST F N ———




IW-451

o Welding Test Procedure

APPLICANT EVALUATION TEST

NAME: DATE:

Activity Good | Fair | Marginal |Poor

Setting Power Source

Tacking Test Plates
Striking Arc
Uniform Bead Appearance

Undercut
. Surface Porosity
Restarts

Weld Termination

Equal Leg Length

Overlap

REMARKS:

TESTED BY:

; 418
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} ' APPLYING FOR A WELDING JOB
| UNIT VI

ASSIGNMENT SHEET #1 — COMPLETE A SOCIAL SECURITY CARD APPLICATION

Di:ections: Use the guidelines in the information sheet and the following sample social secu-
rity card application form to complete an application for a social security card.

(NOTE: Should you need a social security number, use this application as a guideline, but the
apptication itself should be made at your local or area social security office so that it will be on
paper designed for computer processing.)
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ASSIGNMENT SHEET #1

SAMPLE SECURITY CARD APPLICATION

OEPARTMENT OF HEALTH ANO HUMAN SERVICES Form Approved
SOCIAL SECURITY ADMINIS TRATION OMB No 0960-0068

FORM S8-5 — APPLICATION FOR A -

SOCIAL SECURITY. NUMBER CARD:

c " . )
(Orlglml, “"’"“"'"" °' °“) : | MICROFILM REF. NO. (S5A USE ONLY)

Unless the requested ummm_mu, we may not be’able to lseues a Soclal Security Number (20 CFR 422-103(b))

INSTRUCTIONS Before completing this form, please read the instructions on the opposite pags. You can type or print. using
TO APPLICANT pen with dark blue or black ink Do not use pencil:

“RAA [NAME TO Fust - < Middle H Last
BE SHOWN . ]
ON CARD . . N [
NAB [ FULL NAME AT First . Migdie ' Lest
am'm (lF omen - '
l TH-AN VE) : R H
oTH A B =
NAME(S) 4 -
USED
MAILING (Streav. resUADL Na, P.O. Box, Rural Houte No )
2 ADORESS i .
CTY {CiTY . v s‘rEl STATE, lzw 2ZiP COOE
‘CBP [CITIZENSHIP (Check one only) SEX ETB |[RACE/ETHNIC OESCRIPTION (CMck ons caly) (Vclunury) N
3 D 8 US cten 4 , A 5 D Amn Asian. American of Pacihic Isls ( dos of Chinese,
R mate | ‘ Filtpino, .upamu Korean, Sunoan #1C.. ancestry or dosccnl)
[ b. Hmmc {includes persons of Chuano Cuban, Mexican or Mexican~
D b Legal alien aliowed to work . D American, Puerto Rican. South of Central Ammccn or other Spantsh
< : anceatry or descent)
D ¢ Legal aten not allowed to work ] D s #.-Negro or Black (nol Hupumc)
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ASSIGNMENT SHEET #1 ;

HOW TO APPLY FOR A SOCIAL SECURITY NUMBER CARD '
(Original, Replacement or Correction)

This application can be used to apply for a Social Security number for the first ime, to get a replacement for your card. or change any
formation on your record Before you begin to completc this application. please read the information below., the completion tnstructions
on page 2 and the tnfo mnation about the Privacy Act on page 4 of this form.

WHERE TO APPLY

You may apply either by mailing your documents and forms to the nearest Social Secunty office or by bnnging them in person, Howeser,
you must apply 2 person at a Social Sccunty office of

1. You are age I8 or older and have never had a Social Security numbcr card before. or

2. You are an alicn whose immigration documents should not be mailed

EVIDENCE YOU WiLL NEED

The Social Security law requires that you furmish estdence ol yourage.tdentity.and U . citizenship or lawful alien status when you apply for :
a Social Secunty card The evidence you must submit will depend on yourarcumstances Thereare four differcnt categories descrnibed below
Find the onc which applics to you and then read the structions carefully,

You must submit original or certified documents as evidence — we cannot accept uncertified or notarized photocoples. We will return all
documents submitted. NOTE: all documents submitted as evidence may be retained temporarily and verified with the custodian of the
original records.

Il you have any questions or nced help tn obtaining your documents., please call or visit your nedrest Social Sceunty affice

Q

ERIC

Aruitoxt provided by Eic:

1. U.S. Citizen — Born in the U.S.
Applying for Original Social Security Number

Plcase submit onc document from List A and at lcast on¢ from | nt B

List A Ewvidence of Age and Citizenship

Onc of the following records cstablished before your Sth birthday
® Public or hospital byrth ceruficate
® Rehgious record of birth of baptism

If your birth was nescr recorded or the public record no langer €xats, sub-
mit documents from list B for evidence of age and itizenship At feast one
docutnent must show your name, age of datc of birth. and your place of
birth [t should be at least onc year old

List B Evidence of Identts (A birth record s not evidense of identins )

¢ State identity card

¢ Insurance policy

¢ Driver's icense

¢ School ID card

® Vaccinauon certificate
¢ Adoption record

Muarrage or dnoree record
Work badge or bullding pass
Voter's registration card
Military or draft record
Newspaper notce of birth

Prior Welfare 11 card

¢ School record or report card ¢ Military dependent’s (D

¢ Chinic, doctor or hospital record ® LS passport of quzen 1D card
¢ Church membership or confirmation record

¢ Day care of nursery school record

¢ Court order for name change

¢ Labor union of fraternal organization record

¢ Record of child’s membership in Boy Scouts Girl Seouts of other youth
organization

¢ Any other document providing identifying dats such as phycal
description, photograph, ot wignature

2. U.S. Citizen — Born OQutside the U.S.
Applying for Original Social Security Number

If you were born outndethe U'S butare s U1'S atizen youshould submit
<ither
a4 U'S conular report of bith and cvidence of your identits (vee
category 3 It By or
b Your foreign birth certificate (f available) and onc of the tollowing
e LS citwen 1D card * IS pawport
¢ Certificate of atizemhip  ® Naturalization certificate
® 1S military dincharge papers showing U S atizenship

3. Alien — Not a L.5. Citizen
Applying for Original Social Security Number
If you ate an glien Inving in or sivting the 1S L you should hring 1n sour
loreign disth cectificate (of available) and one of the tollowtng
¢ Alien Regntration Card 12151 or 1-551
o LS Immigration Form 1-99, 195, 1-185 1-i86 or 1:5K6 {und 1-444
f applicable )

NOTE: Do not mail thesc documents — bring them in.

We can assigh vou 4 Soctal Secufity number to use for work only if you are
a4 peemanent resident ahien of dre otherwine suthonized to work by the
Immigration and Naturalization Service (1NS)

If you arc a lawfully admitted alien hut not permitted towark and you havc
avahd need for 4 Social Secunty number for a reason other than work,
we will nmuc you a number However, we will mark your record and the
catd will show that the number 1s not vahd for employment 18 you ver
us¢ the number 1n a4 job, we will notify [NS of the unauthonsed wark
In addition, any information obtained 1n connection with this applica-
tion tan be gaven to [NS

4. Any Applicant Requesting a Correction or
Replacement Card

You must present at feast evidence of your identity such as onc of more of
the documents 1n categonies 1 (1ist By, 2 or 3 If you arc foretgn-born
for US  born but no onger a LS criven). you must also submit cvie
dence of your current U'S ciizenship or alien status After we examine
your documents you may be asked for additional cvidence of your age
or LS citivenship or alien statuy

If you arc changing your name. you must provide evidence identifying
you under both your old and new names We will accept one documen-
if 1t shows both the old and new names of multiple documents 1f faca
shows only une name Il the name change 1s duc 1o marriage or diorce,
your marriage certificate or divorce decree 1y ustally sufficient f the
document shows both your previous and new names

sormt $8-5 (s.a3)

BEST COPY AVAILABLE




APPLYING FOR A WELDING JOB
UNIT VI

ASSIGNMENT SHEET #2 — PREPARE A PERSONAL RESUME

Directions: Use the guidelines in the information sheet and the example that follows to pre-

pare a personal resume.
Name:

Address:

Telephone:

Age:

Height:

Weight:

Health:

Marital Status:
Education:

Subjects Studied:

Student Activities:

Work Experience:

References:

Pat L. Smith
777 E. Adams Street
Anytown, USA 74074

(405) 377-3303 ' (This space may be used for
a wallet-size photograph)
18

5’ 10"

165 pounds
Excellent
Single

Expect to be graduated from hlgh school in May, 19__

Basic Drafting — 2 semesters

Shop Math — 1 semester

Oxyacetylene Welding:=.1- .semester

Shielded Metal Arc Weldlng =~ 2 semesters
(Completed 7 personal projects)

TIG Welding — 1 semester

Welding. Bluepiint Reading and Layout — 1 semester

Spring lgague-softball
Vice President, VICA
Students of Science Club

A-1 Drug § Store stocking clerk, Summer, 19

Simms Portable Buildings, helper and assembler, Summer, 19

GregoryTrailer Company, welder's helper, Summer, 19
weekends during school

, and

Dr. Jim Evans
Pineview: Medlcal Clinic
1600 Plnevlew
Anytown, USA 74074

Mr. Walter Simms

Simms- Pprtable Buildings
4850 Mason -Avenue
Anytown, USA 74074

Mr. Clay Gregory
Gregory-Trailer Company
711 Quarter Horse Lane
Anytown, USA 74074

IW-457




ASSIGNMENT SHEET #2

RESUME

Name:

Address:

(Street) (City)

(State) (Zip Code)

Telephone: _(__)

Age:

Height:
Weight:
Health:

Marital Status:

Education:

Subjects Studied:

Studant Activities:




Work Experience:

References:

ASSIGNMENT SHEET #2

424
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APPLYING FOR A WELDING JOB
UNIT VI

ASSIGNMENT SHEET #3 — WRITE A LETTER REQUESTING A JOB INTERVIEW

Directions: Use the guidelines in the information sheet and the sample letter that accompa-
nies this assignment sheet to prepare your own letter requesting a job interview.

. 425




ASSIGNMENT SHEET #3

Sample Letter for Requesting an Interview

Mr. Kellan Fortney
Personnel Director
Acqua-Weld Industries, Inc.
1700 Lakeshore Drive
Vacationaland, USA 73107

Dear Mr. Fortney:

Your advertisement for a welding job in the Sunday edition of the Lakeside Gazette interests
me because my welding program at Twin-Lakes Vo-Tech School emphasizes most of the
reauirements you listed.

My grades in the two-year welding program at Twin Lakes have been good, especially in oxy-
acetylene welding and cutting and shielded metal arc welding. Blueprint reading and Icyout is
included in my studies, and our class projects have included building two different types of
boat trailers.

School will end in about six weeks, and | am sincerely interested in going to work as a weider.
The enclosed resume lists other qualifications and references.

My mailing address is 777 E. Adams, Anytown, USA 74074, and my home telephone is (405)
377-3303.

Acqua-Weld Industries has an excellent reputation, and | am looking forward tc interviewing
for the job.

Sincerely yours,

Pat L. Smith

Encl. 1

IW.465



ASSIGNMENT SHEET #3

LETTER REQUESTING A JOB INTERVIEW
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APPLYING FOR A WELDING JOB
UNIT VI

ASSIGNMENT SHEET #4 — COMPLETE AN APPLICATION
FOR EMPLOYMENT AS A WELDER

Directions: Use the guidelines in the information sheet and the following application for
employment to complete an application for employment as a welder.

(NOTE: To properily complete the following application form, you will need names, addresses,
and telephone numbers that you may have to look up, So your instructor may request that you
complete this application at home or at a later date when you are prepared to properly list all
the information required.)
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ASSIGNMENT SHEET #4

JOB APPLICATION FORM

RODBBERSON STEEL COMPANY

Application For Employment

{PLEASE PRINT)

: Qualified applicants are considered for all positions without regard to race, color,
religion, sex, national origin, age, marital or veteran status, or the presence of 2 non-job-
related medical coudition or handicap.

Date of Application

Pusition(s) Applied For

Referral Source: O Advercisement O Friend O Relative
O Employment Agency [ Other

Name
1ANY HRNT MIDDLL
Address
NUMBER STREET ary STATE 1P CODE
Phone No. ( ) Social Security No

ARLA oDt

Have you filed an application here before? (3 Yes ONo  Dace

Have you ever been employed here befure? O Yes [ No  Date
Arc you a citizen of the United States?  JYes [ No

If not, do you possess an Alien Registration Card? O Yes G No

If yes. give Alien Registracion Number
Are you available o work? O Full Time O Part Time [ Shift Work

Are you on lay-off and subject to recall? O Yes ONo

Areyou? OUnder18 01870 DOOver 70 years of age

Do any of your friends or relatives, uther chan your spouse, work here? O Yes O No

If yes, lisc name(s)

Have you been convicted of a felony within the lase 7 years? O No OvYes

If yes, explain

AN EQUAL EMPLOYMENT OPPORTUNITY EMPLOYER M/E/V/H
Q .
“ERIC

Aruitoxt provided by Eic:
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ASSIGNMENT SHEET #4

Are you a veteran of the U.S. military service? O Yes O No Rank

If yes, what was your Branch of U S. military service?

Do you have any physical, mental or medical impairment
or disability that would limit your job performance
for the position for which you are applying? OYes ONo

If yes, please explain

What foreign languages do you speak, read and/or write?

FLUENTLY GOOD FAIR

SPEAK

READ

WRITE

List professional, trade. business or civic activities and offices held. ( Exclude groups which indicate race,
color, religion. sex or national origin):

Give name, address and phone number of three references not related to you.

Special Employment Notice To Disabled Veterans, Vietnam Era Veterans, And Individuals With
Physical Or Mental Handicaps

Government contracturs are subject to Section 402 of the Vietnam Era Veterans Readjustment Act of 1974 which requires
that they take affirmative action o employ and advance in employment qualificd disabled veterans and veterans of the

Vietnam Era, and Section 503 of the Rehabilitation Act of 1973, as amended, which requires government contractors to take
affirmauve action to employ and advance in employment qualified handicapped individuals.

If you are a disabled veteran, or have a physical or mental handicap., you are invited to volunteer this information The
purpuse is tu provide informauon regarding proper placement and appropriate accummodatiun to enable you to perfurm
the jub in a pruper and safe manner This information will be treated as confidential. Failure to provide this information will
not jeopardize or adversely affect any consideration you may receive for employment.

If you wish to be idenuified, please sign below

O Handicapped Individual O Disabled Veteran O Vietnam Era Veteran

Sigaed _—

430




ASSIGNMENT SHEET #4

Applicant
Data Record

(PLEASE PRINT)

Qualified applicants are considered for all positions, and employees are treated during
employment without regard to race, color, religion, sex, national origin, age, marital or
veteran status, medical condition or handicap.

As_employers/government contractors, we comply with government regulations and
affirmative action responsibilities.

Solely, to help us comply with government record keeping, reporting and other lega!
requirements, please fill out the Data Record.

This Data is for periodic government reporting and will be kept in a Confidential File
separate from the Application for Employment.

Dare
Position(s) Applied For
Referral Source: [] Advertisement [ Friend 0O Relative
O Employment Agency [ Other

Name Phone £ )

LAST FIRST MIDDLE AREA CODE
Address

NUMBER STREET ary STATE ZIP CODE

Affirmative Action Survey

Government agencies require periodic reports on the sex, cthnicity, handicapgcd and veteran status of applicants. This
data is for analysis and affirmative action only. Submission of information a out a handicap is voluntary.

Check one:
0 Male O Female

Check one of the following'
Race/Ethnic Group:  OWhite 0O Black 0O Hispanic
O American Indian/Alaskan Native O Asian/Pacific Islander

Check if any of the following are applicable:
O Vietnam Eri Veteran 0 Disabled Veteran 0O Handicapped Individual

Have You Ever Filed a Claim for Workmen's Compensation?

0 Yes O No

431
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ASSIGNMENT SHEET #4

Education
Graduate/

Elementary High College/University Professional

School Name

Years
Completed:(Circle)l 4 5 ¢ 7 8] 9 10 11 121 1

Diploma/Degree

(O8]
w
£eN
(O8]
w
£

Describe Course
Of Study:

Describe
Specialized Train-
ing, Apprentice-
ship, Skills, and
Extra-Curricular
Activities

Agreement

I certify that the informaticn provided on the application and the Job Placement Medical Questionnaire
(and physical examination, if required) is true and complete, and that any falsification of information ?r
significant omissions may disqualify me from further consideration for employment and may be considered for
dismissal from employment if discovered at a later date.

1 understand that if offered employment, I will be bound by all company policies, rules, and regulations
that may be in effect now or in the future.

I further understand that if employed, that my employment is not being made for a definite period of
time and that I will be subject to a probationary period of ninety days which can, at employer's discretion,
be extended. During the probationary period, employment may be terminated without notice at any time and
for any reason.

1 authorize this company to conduct any necessary and reasonable investigation with respect to information
on this application (and physical 2xamination, if required) and release this company, my former employers,
and personal references from any liabiiity from damage caused by giving and receiving information or opinions
as to my employment or character.

Date

(Signature of Applicant)

For Personnel Department Use Only

Arrange Interview O Yes 0O No

Remarks
INTERVILWER DATE
Employed 0O Yes 0O No Date of Employment
Job Title Hourly Rate/Salary ____ Department
By
NAML. TITLE DATE

432
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ASSIGNMENT SHEET #4

Employment Experience

List each job held. Start with your Present or Lase job. Include military service assignments
and volunteer activities. (Exclude groups which indicate race, color, religion, sex or nationai

origmn )
() Comvany Name Teteshone )
t ) -
Address Employen (State Month and Year)
. From To
1 Name o3 Supervisor Vieexly Pay
Start Lest
State Job Tele ana Describe Your Work Featon for Leaving
2 /
{ Company Name Telephone )
1 ) -
Address Emploved (State Month and Year)
From To
2 Name ot Supervisor Weekly Pay
Start Last
Ste*e Job Title ana Descnibe Your Work Reaton for Leaving
N J
Company Name Telephone T
( b -
Agaress Employea (State Month and Year)
fFrom To
3 Nsme of Supervisor Weekly Ppy
Starnt Last
State Job Tetle and Describe Y our Work Reason for Leaving
L )
() Company Name Telephone
( ) -
Adaress Empioyed (State Month and Yeer)
from To
4 Name of Supervisor Weekiy Pay
Stars Lest
State Job Trtte and Describe Your Work Reason for Leaving
\_< /

Summurize Special Skills and Qualifications
Acquired From Employment Or Other Experience

[N
o=
oA
()

ERIC | BEST COPY AVAILABLE




APPLYING FOR A WELDING JOB
UNIT VI

ASSIGNMENT SHEET #5 — COMPLETE A MEDICAL QUESTIONNAIRE

Directions: Use the guidelines in the information sheet and the following sample medical
questionnaire to complete a medical questionnaire concerning your personal heaith and phys-
ical condition.




O
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ERIC

ASSIGNMENT SHEET #4

Are you a veteran of the U.S. military service? O Yes ONo Rank

If yes, what was your Branch of U.S. military service?

Do you have any physical, mental or medical impairment
or disability that would limit your job performance
for the position for which you are applying? O Yes ONo

If yes, please explain

What foreign languages do you speak, read and/or write?

FLUENTLY GOOD FAIR

SPEAK

READ

WRITE

List professional, trade, business or civic activities and offices held. (Exclude groups which indicate race,
color, religion, sex or national origin):

Give name, address and phone number of three references not related to you.

Special Employment Notice To Disabled Veterans, Vietnam Era Veterans, And Individuals With
Physical Or Mental Handicaps

Government contractors are sobject to Secticn 402 of the Vietnam Era Veterans Readjostment Act of 1974 which requires
that they take affirmative acuon to employ and advance in employment qualificd disabled veterans and veterans of the
Vietnam Era, and Section 503 of the Rehabilitation Act of 1973, as amended, which requires government contractors to take
affirmative action to employ and advance in employment quahfied handicapped individoals

If yoo are a disabled veteran, or have a physical or mental handicap, yoo are invited to volonteer this information The
porpose 1s to provide information regarding proper placement and appropriate accummodation to enable you to perform
the job in a proper and safe manner Thisinformatiun will be treated as confidential Failure to provide this information will
not jeopardize or adversely affect any consideration yoo may receive for employment.

If yoo wish to be dentified, please sign below.

O Handicapped Individoal 0 Disabled Veteran O Vietnam Era Veteran

Signed
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ASSIGNMENT SHEET #4

Applicant
Data Record

(PLEASE PRINT)

Qualified applicants are considered for all positions, and employees are treated during
employment without regard to race, color, religion, sex, national origin, age, marital or
veteran status, medical condition or handicap.

As_employers/government contractors, we comply with government regulations and
affirmative action responsibilities.

Solely, to help us comply with government record keeping, reporting and other legal
requirements, please fill out the Data Record.

This Data is for periodic government reporting and will be kept in a Confidential File
separate from the Application for Employment.

Date
Position(s) Applied For
Referral Source: [J Advertisement [ Friend 0 Relative
0 Employment Agency [0 Other

Name Phone L ___)

LAST FIRST MIDDLE AREA CODE
Address

NUMBER STREET ary STATE 21p CODE

Affirmative Action Survey
Government agencies require periodic reports on the sex, ethnicity, handicapped and veteran status of applicants. This
data is for analysis and affirmative action only. Submission of information about a handicap is voluntary.

Check one:
0 Male 0] Female

Check one of the following:

Race/Ethnic Group: [ White O Black O Hispanic
O American Indian/Alaskan Native 0O Asian/Pacific Islander

Check if any of the following are applicable:
0 Vietnam Eri Veteran 0O Disabled Veteran 0O Handicapped Individual

Have You Ever Filed a Claim for Workmen's Compensation?

O Yes 0 No
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' ASSIGNMENT SHEET #4

Education
Graduate/

Elementary High College/University |  pofessional

School Name

Years
Completed:(Circle)l 4 5 6 7 819 10 1 12|11 2 3 4 1 2 3 4

Diploma/Degree

Describe Course
Of Study:

Describe
Specialized Train-
ing, Apprentice-
ship, Skills, and
Extra-Curricular
Activities

Agreement

1 certify that the information provided on the application and the Job Placement Medical Questionnaire
(and physical examination, if required) is true and complete, and that any falsification of informasion ?r
significant omissions may disqualify me from further consideration for employment and may be considered for
. dismissal from employment if discovered at a late. date.

I understand that {f offered employment, I will be bound by all company policies, rules, and regulations
that may be in effect now or in the future.

I further understand that if employed, that my employment is not being made for a definite period of
time and that I will be subject to a probationary period of ninety days which can, at employer's discre%ion,
be extended. During the probtutionary period, employment may be terminated without notice at any time and
for any reason.

I authorize this company to conduct any necessary and reasonable investigation with respect to information
on this application (and physical examination, if required) and release this company, my former employers,
and personal references fron any liability from damage caused by giving and receiving information or opinions
as to my employment or character.

Pate

(Signature of Applicant)

For Personnel Department Use Only

Arrange Interview O Yes O No

Remarks
INTERVILWER DATE
Employed 0O Yes ONo Date of Employment
Job Title Hourly Rate/Salary —_____ Department —_____
By
NAME/TITLE DATE

437
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ASSIGNMENT SHEET #4

Employment Experience

List cach job held Start with your Present ar Last job. Include military service assignments
and volunteer activities, (Exclude groups whichindicate race, color, relygron, sex o aational

origin )
r A Cuompany Name Telephone
] ) -
Adaress Employed tStale Manth ang Yeas)
From To
1 Name of Supervisor Weenly Py
Stan Last
State JOU Tetle ana Desceide Your Work Feston 10t Leaveng
Y J
(" ) Comupany Name Telephone )
] ) -
Aaggress Empioyed (State Monin andg Year)
From To
2 Neme of Supervisor Weenty Pav
Stany Lot
Stete JOU Totte and Desceide Your Work Region tor Leaving
7~
\ J
( "\ Company Name Telephone )
] 1 -
Agarens Emoioved (State Moneh and vear)
From To
3 Name 0! Supervisor Weely Pav
Stant Lant
Stete JOb Title and Descesde Your Work Reston tor Leaving
N J
( \ Company Nagme Telephone \
] b -
Adgaras Empioved (State Monih ang vear)
fFrom To
4 Name of Supervisor Weenty Pay
Stary Last
State Job Titte and Describe Your Work Reason 1or Leaving
L J

Summarize Special Skills and Qualifications
Acquired From Employment Or Other Experience

ERIC

Aruitoxt provided by Eic:
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Y ‘ APPLYING FOR A WELDING JOB
UNIT VI

ASSIGNMENT SHEET #5 — COMPLETE A MEDICAL QUESTIONNAIRE

Directions: Use the guidelines in the information sheet and the following sample medical
questionnaire to complete a medical questionnaire concerning your personal heaith and phys-
ical condition.

439




Q

ERIC

Aruitoxt provided by Eic:

JOB PLACEMENT MEDICAL QUESTIONNAIRE
QUESTIONARIO MEDICO DE SOLICITANTES

ASSIGNMENT SHEET #5

NAME—NOMBRE. POSITION—POSICION DATE—FECHA
YESOANO YES QA XO YES ORNO
DO you ever have—Tiene usted: SION0 | Maveyou everhad—Hatenido usted: SONO | Haveyou everhsd—Hs tanudousted. $10%0
Reachoas 0 4 Rexcisnes o insg ..... 1 Atsgees i08ss ......0cue —— | Slooblaeriag=Sasgrzenlandas ............... —_—
Reaciions 10 olis—Resccionss 8 8C418) v vevrroursvs comeee | EPSOPTY—Epiloptis ..ovennnnnnnn s —— | Kibazytrsable—Prodiemas deles ridones .
[ 10 cheml JqEmices ...... e Py Pantisle e —— | Urastiea gfticalties —Dsficaitad sl oriass ..
of haags/S A e las manes Bladder - Prodle:
T Yt —_ madiliasinstalebicioll —
Osvbie vislon—Visida dobis ...... e, — YES OANO
Sevare Msdaches—Fratas deleres decadens. ... —— | Haveyoueverhsd—Hetendo usted. soxo
Myl Migraks (Joge | [ —
thmnm-lmu ............................. —
Nerveus brasitows ~Colagtanerviens ................ —
A YES OR %O
rmum-w«ukm ............... e | Have you ever had—Ha tenics usted: §0%0 veg CAND
Toberculesis—Toborcuiens ... BIkobie—Piabiemat e o KPOIED ..o —— | Doyounave—Tienevsteu: 100
Emphy(sm2—EsIOmS ...oveeeeninrerrnnienss | Backisjury—Lesenesenlaospaiés .. mumum-mmzmmn
0o you smake tigarsiias —Fums stted Ogartilles...... —_— mm-a.p..uwu. I or potar—Prabtemus da 3 brokes
Pacaspeidoy—Paguetespardhs............... p— Y um-mwnupmumn —_—
Howe momy poors —Porceslog 3808 ..o —_ | PEIM s cmrs e —
Have you ever werked is 2 ety bade —Ha tadsiada o8 lmm—ﬁn.hnhnﬁn .................. —
gares polyonesles .....eeeien it irne e —— | Swolleajecats las e ——
- heolder—Hombra dslecass ........ e == 1 Doyouhars Tiane :
Have you evec hed—Ha lerndo usted: $0x0 M::m-n:&n:mm """"" - n.mmmq-xmnumuo.-nn ...... —_—
1542 Mood prasssrs—ANa presidaactertal ... L Factars SAMINOS oo oo — = | Honey . Korame
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. APPLYING FOR A WELDING JOB
UNIT VI
NAME
TEST

1. Match the terms on the right with their correct definitions.

a. Recognition received for outstanding 1. Extra-curricular
achievement activities

b Clubs or organizations that a person 2. Resume
belongs to and participates in
3. Fraternal activities
c. Hobbies and pastimes

4. Vocational prepara-
- d. The experience, education, and physical tion
abilities which suit a person for a given job
5. Awards
e. Vocational courses taken and skills
. acquired there, or skills acquired in on-the- 6. Qualifications

job situations

—_—f A brief typed summary of one’s qualifica-
tions and experience that is used in apply-
ing for a job

2.  Complete a list of reasons why a werker needs a social security card by circling the
word(s) that best completes each statement.

a. Almost all U.S. companies require workers to have or obtain a social security
card or have available (their social security card number) (a valid identification)

b. Through the social security program, earnings and employee and employer con-
tributions are recorded so that workers will receive (retirement or disability bene-
fits) (unemployment benefits)

c. In the event of a worker's death, social security records are used to determine
(disability payments) (benefits fcr survivors)

d. Information from social security records helps the government conduct research
programs for (unemployment records) (income distribution) and other areas such
as health insurance

3. Complete the following list of information required on a social security card applica-
tion.

‘ a. Your name as you use it now

Q . Ve
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TEST

b. The name given you at birth

c. Your of birth

d. Your citizenship or alien <tatus

e. Your of birth

f. Your sex

g. Your mother's name at her birth

h. Your name
i. Your address
i Your number

Select true statements concerning guidelines for filling out a social security application
by placing an “X” in the appropriate blanks.

a. If you do not know the answer to a question, write “unknown” in the space
so it will indicate you did not overlook the question

— b Use abbreviations for as many answers as possible

C. Include the area code when listing your telephone number

—d Sign your name as you usually write it, but do not print your name unless
you usually print your signature

e. Include brief notes to clarify any information that could be misunderstood

—f Complete your application only on Form SS-5 obtained from a sucial secu-
rity office because the special paper is designed for machines that pro-
cess information and xerox copies are difficult to process

_4q. Use the social security application form when applying for a replacement
social security card

Complete the following list of reasons why beginning welders do get jobs.

a. Experienced welders or sometimes go into business for
themselves and those jobs have to be filled

b. Many jobs for welding machine operators require training
time, and beginners with good basic skills frequently stand as good a chance at
these jobs as do experienced welders

» -
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TEST
Many companies prefer to train welders in their way of doing
things, and some of these companies would rather have talent

than have to retrain an experienced welder who might not be receptive to new materials
or processes

Beginning welders are often given basic welding jobs that experienced welders don't
care to work on, and start at that experi-
enced welders might consider too low

List four ways to find a job.

a.

b.

C.

d.

Complete a list of what employers look for in welding job applicants by circling the
word(s) that best completes each statement.

a. Someone who is (dressed stylishly) (neat and clean)

b. Someone who has (a good) (an average) attendance record with previous employ-
ers or at school

(o Someone wno has (an average accident record) (an accident-free work record)
with previous employers

d. Someone who has taken (average) (minimum) time off in previous employment
because of physical or personal problems

Select true statements concerning why job applicants need to be well prepared by plac-
ing an “X” in the appropriate bianks.

a. Applicants for a welding job not only have to complete a job application
form and go through an interview, they frequently have to take a welding
test

— b Many companies that hire welders also require that an applicant fill out a
medical questionnaire and take a physical which includes a back X-ray

Complete a list of guidelines for preparing an effect.ve resumeé by circling the word(s)
that best completes each statement.

a. Arrange information in (a logical order) (any order)

b. Use (an outline form) (a paragraph style) that is brief and to the point
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TEST

c. Type the resume or (have it typed) (print it clearly)
d. Check for proper (grammar and spelling) (names and addresses)
e List (hobbies) (education), work experience, and extra-curricular activities
f. Limit the resumé to (two pages) (one page) it possible
10. Complete statements concerning effective ways to arrange for a job interview.
a. Telephone:
1) Indicate your interest in the company and the job

2) State your name

3) Review your qualifications

4) Indicate that you will be available for the interview at a time most conven-
ient for the company

5) Have handy to write
down any special instructions or the time set for the interview

6) Double check information by it to the person with
whom you are talking, and thank them for the help before hanging up

b. Letter:

1) Open the letter with a brief reference to the or refer-
ence source that inspired you to want the interview

2) State your qualifications

3) Indicate a telephone number, including area code, where you can be
reached during the day, and a

4) If you send a resume with your letter, indicate that it is enclosed

5) Use a formal closing, and sign your name or type your name and sign
above it

6) Indicate the enclosure below your name

7) Use atyped, standard letter form, and have someone qualified check the
letter for spelling, grammar, and overall

]
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11.

12.

TEST

Select true statements concerning guidelines for filling out a job application by placing
an “X” in the appropriate blanks.

—_b.

a.

Read through the form before you start filling it out so you won’t duplicate
information or have to erase items

If the application specifies that certain items are to be printed, be sure to
print, not write

Include the area code with your telephone number
Clarify any information that may be confusing with a brief note

Take your social security card with you to make sure you know the exact
number

Know your height and weight

Prepare a list of previous employers’ addresses and telephone numbers in
advance

When listing references, do not use personal friends, but do include
former teachers, your minister, your doctor or banker, or business persons

List all expsiience directly related to the job tor which you are applying,
even if it was Gnly a shori-term after-school or summer job

Be clever with all your answers, and make yourself look good

Ask questions when you have any doubt about how a question should be
answered

Be honest when stating your physical condition and include information
which might limit conditions under which you can work or certain types of
work you cannot accomplish

Select true statements concerning guidelines for making a good impression at a weld-
ing job interview by placing an “X” in the appropriate blanks.

—b.

a.

Be neat, clean, properly dressed, and ON TIME

Smoke or chew gum only while you're waiting

Be positive with your answers, but do not try to oversell your abilities
because the welding test you take later will say more about your abilities
than words can

If friends or relatives accompany you, leave them in the car; do not take
them with you to the interview
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TEST

Concentrate on the skills you have that are directly related to the job you
are appiying for, but mention any basic skills you have with other welding
processes, and especially skills you may have in biueprint reading and lay-
out

Admit that you are nervous, if you are, but sit erect, keep eye contact with
the interviewer, and use the best English you are capable of using

Let the interviewer know that you have brought your own tools along in the
event you should be requested to take a welding test

Plan your interview day so that you will have plenty of time for the inter-
view, the welding test, and, if required, the physical

Complete statements concerning guidelines for succeeding with a welding test.

Get a good rest the test

Pay attention to directions given by the supervisor giving
the test, and if a written procedure is used, read it before
starting the test

Take with you because you
will be more comfortable with your own gloves and cutting goggles, and the lens
shade in your helmet should be the one with which you have learned to work
safely and comfortably

Make sure the gear you do take is in
because dirty or damaged equipment indicates a less than professional attitude
and interest

e. iIn most testing, you will be permitted to
so take advantage of the time to
adjust equipment or ask questions about things that do not seem right

f. Always remember that when you get as far as a welding test, you are well on the
roadto ____ , SO concentrate on the procedure and finish it properly

g. When the test is finished, thank the supervisor for helping, and
for whatever the job-getting process

requires next

14. Complete statements concerning guidelines for completing a medical questionnaire.

a. all questions
b. about anything you do not understand
C. Use to explain “yes” answers that need clarification '

¢
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’ TEST

15.  Use assignment sheets to:
a. Complete a social security card application.
b. Prepare a personal resume.
c. Write a letter requesting a job interview.
d. Complete an application for employment as a welder.
e Complete a medical questionnaire.

(NCTE: If these activities have not been accomplished prior to the test, ask your
instructor when they should be completed.)
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APPLYING FOR A WELDING JOB
UNIT VI

ANSWERS TO TEST

~oaoow
NDLHEDOLWL

Their social security card number
Retirement or disability benefits
Benefits for survivors

Income distribution

coowe

Place or date

Date or place (must not be same as c)
Father’s

Mailing

Phone

TS eo

4. a,c,d, e f, g

Retire

Minimum
Own,new
Pay scale

oo

Any four of the following:

a Classified ads in local and area newspapers
b. Private employment agencies

c. State employment offices .

d Local labor union business office

e School instructors and counselors

f Working welders

g Welding supply firms

a. Neat and clean

b. A good

c. An accident-free work record
d Minimum

a. A logical order

b. An outline form

c Have it typed

d Grammar and spelling
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ANSWERS TO TEST

e. Education
One page

—n
.

10. a. 2) Clearly
3) Briefly
5) Pencil and paper
6) Repeating

b. 1) Ad
2) Briefly
3) Mailing address
7) Neatness

11. a,b,c,d, e f,g,hi Kl
12. a,cd e f,g,h ‘
13. The night before K
Careful, carefully {
Your own gear

Good order

Run a few practice beads
A job

Follow directions

©~pooop

|
Answer 1
Ask questions i
c. Notes '

14.

oo

15. Evaluated according to guidelines referenced and standards outlined in procedures
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