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RE: ATTACHED IS THE FIELD-TRIAL EDITION OF THE

) ARTICULATED, PERFORMANCE-BASED INSTRUCTION GUIDE

‘ "- I_
. . \ : }

Attached is the field-trial edition of the Articulated, Performance-
based Instruction Guide that you helped develop this” school year.
This document provides the basis for the initial 1mplementation of
lateral and vertical articulation between similar vocationgl educa-
tion programs of The School District of Greenville County and
Greenvi}le Technical College. T

” L

At the secondary level, this laterally articulated curriculum guide
should help ensure that similar vocational education programs of
The School District of Greenv1lle County are working from the same
performance objectives and arf unlform in performance standards and
. * competency testing. . . _ r-
a
This performance-based instructional guide provides an articulated
) agreement concerning what should be taught at the secondary level.
. a Therefore, it should free you to concentrate on how to teach and
! {, motivate your 'students. Each vocational program, S of course, must be
' locally designed to best serve the needs of the program s students
as well as potential employers{
+, 1
; Only you, the vocational instructor, can localize, supplement, and
personalize the information contained in this Articulated,
. Y Performance-based Instruction Guide and only you can take this gurde
and make it work!

)

_q? . Your cooperatioh and hardwork have resulted in the development of a
p$?§ﬁ> gquality Articulated, Performance-based Instruction Guide. Following
o
-~

e by this guide in your vo¢ational program will be the key to success

. of the articulation program. This Guide,.at the secondary level,
replaces previous curriculum guides, is state-of-the-art, locally
validated, and provides the basis for building a vocational educa-
tion'proqram which will excel.

Remembér however, this initial edition of the articulation guide,may
not satisfy every situation. 'Revisions will be needed and are eg-
sential to molding the final version into a practical and. bffectfive
carriculum document. Please make correction and revision notes lin
your guide copy so that, at a later datf revisions may be madgYwith
-a minimum of time and effort. ’ s’ -

-

- Id
Thank you very much for your cooperation, your hardwork, and £&r
your support of the .articulation program.. This project period has

"‘ . been an enjoyable learnlng experlence for me. and working with. task
- . force committees and vocational instructor participahts has’ been a
— pleasure o
770 + ~,

Ghe School Dtrict of Greenville Cowunty

o 30x 2848-301 C&mpeubown way - GRGéTWI].lG South Carolina - 29602 803/242 -6450
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“This articulated. performance-based instruction guide has been developed

based upon the tasks (objectives) and task actions (enabling objectives)
important to the success of entry level workers in the vocation. The
objectives were derived from task analysis and available tasks lists
such as V-TEC Catalogs. The standards of performance are those expected
by local businesses and industries for job success. Test samples are
included to represent valid and reliable mejsures of the mastery of
objectives.

This articulated, performance-based instruction guide has been designed
to comply with the requirements of PL 94-482 Educational Amendments of
1976, Title II, which 'is intended to "...ensure that ...curricula do not
reflect stereotypes based upon sex, race, or national origin..."

\Q r COPYRIGHTED DISCLOSURE STATEMENT .

o~
Every effort ‘has been made to appropriately document any copyrighted

material used in this articulated, performance-based instruction guide.

a

The objectives and task actions in this guide were developed or contri-

‘buted by task force committee (instructor) participants based on their

expertise and on task lists from resources such as V-TEC Catalogs.
Standards included #n this gudde are those identified by local businesses
and industries as important to the success of entry level workers.

Sample knowledge and performance tests are included for the purpose of

‘representing valid and reliable test items that may be used to measure

mastery of objectives. Test samples taken from texts or workbooks are

typical of- those being used locally and appropriate documentation has
been included. . ‘

Wm. Edward Henderson Jr.; Coordinator

Occupational Education Articulation Program
The School District of Greenville County.
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ABSTRACT
Title of Projeear Occupational Education Articulation Program:
Welding .
Project Coordinator: - Wm. Edward Henderson Jr.
Lontracting Agency: ‘ The School District of Greenville County
. P. Q. Box 2848 - 301 Camperdown Way

Greenville, SC 29602

Program Period: March 1, 1982 through February 28, 1983
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To develop a continuous line of vocational training in similar

Welding programs so that students may continue their education

at the secondary and post-secondary levels without loss of « ’
time or waste of effort in"repeating\gasks that have beer

pe tered previously.

Ta pRovide a system where teachers can cooperate effectively -
in prbviding a continuous occupational development program
.where the level and type of training that leads to entry-level
employment skills will be clear to students, teachers, other
educators, and emplzyers. ’

Welding instrucgors \from two' sécondary level
vocational centers of The School District of Greenviile County
and a postwsécondary level welding program representative from
the Industrial Division, Greenville Technical College were
brought together in task force committee meetings and workshops
to survey veryW@imilar vocational courses of training to
identify possible overlap or gaps as students continued welding
training from the secondary level to the post-secondary level.
In addition, there was interest in lateral articulation of
similar programs at the secondary level. Articulated, perfor-
mance-based (competency-based) instruction objectives’ guidés
were developed by .the Task Force Committee on Welding to
facilitate articulation. By the task analysis process, the
Task Force Committee on Welding, identified the essential
competencies in Welding for a sttnident to continue training or,
for initial entry into the labor market in a Welding related . -
field. Méjor objectives for competency were stated, performance
actions to obtain the objectives were idéntified and placed in
sequencial order, instruction time was estimated, and performance
standards for competency were stated. Finally, sample outcome:
referenced (eriterion~referenced) measures of competence were
developed. .
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RESULTS: As a result of this project, the Articulated, Perfgmﬁance-ﬂased
Instruction Objectives Guide for Welding, was deyfloped. This
articulation guide, however, is not a final profuct since ‘it.
must be field tested and revised. Modification§ and improvements
to the Guide are expected since the process of cation yust
be continually reviewed to ensure that objectives are valid
and are being met :as best they can be met under given cohditions.

.

A Policies and Procedures Guide to aid articulation activities
was developed in an earlier phase of the project and h#s been
used to guide activities in the articulation of welding training.
Two workshop guides, developed during the earlier phase of the
project were used to assist task force committee participants
in writing performance~based objectives, performance actions

« to reach the objectives, performance standards, and outcome-
referenced tests. These guides include how-to-dé~it sections
distributed to teacher participants. The workshop guides and
the Policies and Procedures Guide were revised during this
phase of the articulation program based on field trial experience.
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WELDING I .
. 1 ) ]
LEVEL: ’ Secondary
TITLE: Welding I - *
' DESIGNATION: _ WELDING I COMPUTER NUMBER: 773~ °
. -

DESCRIPTION: Welding is designed to qualify students with the knowledge

) : and skills necessary for successful entry level employment
in the welding field. Welding instruction includes
blueprint reading, characteristics of various metals, and

, methods of testing welds. Laboratory demonstrations and
experience include both arc welding and gas welding
practices. Cutting, brazing special welding processes,
and safetz’are taught also.% -

OBJECTIVES: Plans a sequence of welding operations, select equipment
to be used or parts of metal’ involved to -accémplish a

‘ job. .

Inspects welds and tests welded joints of work in progress
and of completed work for visible defects, correct dimensions,
joint strength bead, weld penetration, and conformance

to specifitations, applying knowledge of geometry, welding
principles, and physical properties of metals.

Connects nose from hand torch to oxygen apd fuel tanks,
or connects cables from power source to electrode holder
to set up welding equipment.
Adjust valves$ on gas tanks to start flow of gases in hand
torch, and adjusts mixture and pressure of gas welding
equipment to obtain flame of desired size and color to
weld metal parts. ' -
o ‘ T
Uses *arc or flame cutting to cut metal plates and structure s
' shapes from metal stock. i
PERFORMANCE Given basic welding tools and equipment, the necessary
EVALUATION: specifications, sketches, or blueprints, the'student will
demonstrate mastery of welding equipment, tools, and
operations to produce acceptable metal products or make
repairs, o
‘ Through outcome-;referenced measures, the student will >
demonstrate competency in knowledge and skills necessary

.

[
-
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_CONDITIONS:

PREREQUISITES:

- 4

“to succeséfully enter, weldiné employment or to qualify - ,
for further advanced training such as in pipe welding at
the post—secondary level. .

rd
N

\Welders are qualified ¥o read and interpret blueprints
and drawings, to plan a sequence of operations, select
the -necessary equipment and materials, and apply simple
‘mathematics to produce welded grod}nxs or make welded
repairs. )

: .
Welders apply heat from gas or electrlc sources to melt
metal pieces to form a permangnt bond with or without® the

use of filler metal. -

-

Welders may use dxyacetylene or arc cutting to trim metal
to desired sizes or shapes.

" A combination welder can perform-both electric and gas
welding, accordiag to layouts-or work orders. Combination
welders fabricate metal prodécts, repair breken or cracked
metal,parts, fill or increase the size of metal parts.

Typical D.0.F. clagsifications for welding are:

Welder, Combination © 812.884-014

Welder, Combination Apprentice 812.884-010

Welder, Production Bdne 812.884-018

Welder, Repair 812.884-022
Welder, Arc  D.0.T.  810.884, T.E.A. 17.23 32 “

-~ Relder,' Gas D.0.T. 811.884, T.E.A. 17.23 32
'Welding involves manual dexterity, welding requires good v

hand coordipation and the ability to concentrate on
detailed work for a long period of time. Welders may

have to 1lift moderate weights of metal or equipment in _
their work of may have to stoop and work in a crouched '
'position for long periods.

Some disadvantages found in welding work are occasional
burns from welding sparks, exposure to fumes from molten
metals, noxious or offensive odors, and work in outside
cold or enclosed hot environments.

Weldets must use protective equipmen} and safety procedures
to avoid serious burms, injuries to the eyes, and explosionms.

P

None

For optimum success, welders should have manual .
dexterity, eye-hand, coordination, color discrimination,
and be in good physical condition. Some proficiency in
mathematics and mechanical drawing would be helpful.
Suggested Grade Level: 11

16
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i e REQUIRED/SUGGESTED INSTRUCTIONAL HOURS:. Y i
- * . s - / A |
. o System Year . .
. . i Division Class . Lab ' _Totalf - "
Y , (Credits 3 - 3 ’
. Hours 540 = 540 '
. . . -
LEVEL: Secondary
TITLE: Welding II
] . ~ . ,
DESTGNATION: WELDING II B ;. COMPUTER NUMBER: 774 |
DESCRIPTION: Welding II is a continuation of training and reviews,
C expand8, and applies those principles learned in Welding
I.

¢
-

*  OBJECTIVES: Same objectives as Welding I. Performs welding practices
, with greater knowledge and skill. ’

\

Welding Ij

PREREQUISITES:

Suggested Grade Level: 12

REQUIRED/SUG&ESTED INSTRUCTIONAL HOURS: -
@ | : ‘
System R Year
Division v Class Lab Total
. ' Credits 3 © - 3

Hours 540 - 540 .

«
3
% 13
[ 4 ‘ _
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SECONDARY DESCRIPTION |
WELDING

Welding includes the study of the weldability of metals, the physfical
properties .ot metals, and the testing of welded jolnts., A graduate et
the welding program will have knowledge and skills in electric arc
welding, oxyacetylene welding, heating, cutting, and bruzinb of common
metals., ‘

Graduates of welding trainipg should be competang to satlsfactorily

enter the welding occupation and progress {rom apprentice to certified

welder, - % :
[

Recommended course content (SC State Department of Educat{on):

Electric

S oo ’ ) .

1. Safety

2. Terminology« .

}. Ildentification Of metals

4, Principles of arc welding

5. Welding symbols -

b. Llegtrode '

7. Striking an arc and travel

8. ~Position welding: ‘
Flat . , .

. Horizontal. * .
Vertical
Overhead

9, Cutting .

10, Pipe welding

ll. Planning and estimation-

12, Special welding processes

Oxyacety lene

l. Filler rods and fluxes

2. Flame adjustmént ’
J. Heating

4. Setting up gas welding equipment

5. Flame cutting -

6. Brazing

4

~

Outliine ot High School Credit Courses, Columbila, SC: State Department

ot Bducation, pp. l4l1-142,- 1980,

(with local updute/mod}flcutton).

5
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POST-SECONDARY DESCRIPTION

) WELDING

The post-secondary welding program is a four quarter diploma program.

Students may enter each quarter either day or night. Those with prior

credits may progress into the more advanced .classes.
Suggested Sequenae of Required Courses (4/82):

FIRST QUARTER .

v

Golloge, April 1982,

.COURSE
NUMBER COURSE "TITLE ) : CLASS LAB CRED’Y
WLD 113 Gas and/or Arc Welding T & P .\ 5 L5 10
WLD 139  Testing of Welded Joints 2 0 2
ENG 126 Communications I 3 0 3
EGT 100  Blueprint Reading and Sketching 3 0 3
. . 13 L5 18
SECOND QUARTER »
¥ . |
WLD 123  Arc Welding T & P [ 5 L5 10
WLD 122 Properfies, Testing and Treatment of
Metals , ' "5 0 5
MAT 112  Applied Math I - 5 0 5
15 , 15 . 20
THIRD QUARTER
WLD 120 Gas and Inert Welding T-& P 5 . 15 10
WLD 144, Burning and Fitting Pipe Joints [ 4 0 4
ECO 100 Consumer Economics 3 0 i)
12 15 7
v
FOURTI QUARTER
WLD 146  Advanced Melaing : 'AJ 5 15 10
WLD 154 Burning and Fitting Pipe Joint& II b 0 b
PSY 112 Indust’lal Human Relations B 0y 3
. et 12 157
' .
ELECTIVE :
< (\/ - *
WLD 141 Qualification Welding 4 3 5-
Source: Ralph elsleg, Départment Head, Welding, Greenville Technical

R
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POST~SECONDARY COURSE DESCRIPTION /

. _WELDING '

(1982 New Courses not included)

WLD 120 GAS & INERT WELDING T & P

"An introduction to welding using the oxacetylene method in the four
basic positions, to include pipe welding, brazing, and flame cutting.
Safe handling of equipment will be emphasized. Similarities of thisg
"method and TIG weldirg will be shown. Above procedures, but to include
stainless steel and non-ferrous metals, will be practiced with the TIG"
process.: {(5-15-10)

WLD 123 ARC WELDING T & P I ‘ ) .

"Will consist of the principles and practice of arc welding on ferrous

and non-ferrous metals. The student will be able to set the correct

machine setting, maintain the proper care of machine< and ﬁquipment, and -
use safe practices and procedures in different positions. Pre-requisite:

WLD 120 (5~15-10) ‘ . -,
EGT 100 BLUEPRINT READING AND'SKETCHING ’ o Cooe -
. ' - : @ .. L ,
‘ "A study of basic blueprint reading and sketching. I% includes a detailed

studgy of layout, projection, and dimensioning. The student completing
this course should be able to make sketches of certain geometric shapes
and be able, to orthographically project these shapes. He should be able
to read and interpret shop drawings, add should be familiar with the
most common drawing instruments. (3=0-3)

L 4

WLD' 146 ADVANCED WELDING'

' ’
"A continuation of arc, gas and inert welding. The student will be
perfecting his techniques in his selected type of welding. Prerequisite:
WLD 123 (5-15-10)

- . »

WLD 122 PROPERTIES, TESTING, & TREATMENT CF METALS

"Covers methods of manufaétufing steel, the modern blast furnace, cast
iron, mallable iron wrought iron, steel, open hearth furnace, Bessemer
furnace, the electric furnace, and the crucible furnace; the manufacture
of stainless steel, manufacture of brass and bronze, aluminum ‘and zinc
and shaping of metals. The student will study the physical and chemical
properties of the different properties of metals, such as steel, cast
iron, brass, stainless steel and aluminum. (5-0-5)

® ‘ - ! ‘
' G

Q ’ ' 6 23()




. WLD 211 ADVANCED WELDING I

. "Advanced training in inert gas and shielded metal arc processes.
Prerequisite: WLD 146 (5-15-10) .

«

"MAT 169 APPLIED MATH - WELDING

""Mathematical applications as applied to welding. (5-0-5)

-

4 WLD 139 TESTING OF WELDED JOINTS ) *

"Covers both destructive and nqn~destruct}ve testing of welded joints.
The student will be able .to conduct guided bend tests. (2-0-2)

'WLD 144 BURNING & FITTINGS PIPE JOINTS I @

* LY
.

"The student sill be taught structural joint design and iayout; the’

making and use of templates for pipe and tubing, pipe symbols, pipe code

welding and basic estimating procedures. (4-0-4) ’ ?
. *

*  WLD 154 BURNING & FITTING PIPE JOINTS II
[} T

"A cor;tinuation of Welding I including more advanced»f:raining in pipe
. welding and soldering tubing. Flame cutting will be included. (4-0-4) —

Industrial Division, Greenville Technical Colle&‘a, Greenville, SC:
_ Greenville Technfcal College, pp. 53, 59-60, 1980-82.

L4
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POST-SECONDARY WELDING CREDIT , '
&

BY EXAMINATION . /

o ¢ ” bl

Post-secondaf§/wélding course exemption is by "Credit Examination" .

administered by the Welding Department, Greenville Technical College, at
a charge of $15.00 per exam., - ’

.
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SCOPE OF ARTICULATION

-

' WELDING

\ 'a ’ -
(Similar Training)
)\ r

4

Welding articulation is based on close cooperation between instructors
and the possibility of considerable overlap in training between
secondaééiﬁnd‘post-secondary welding programs.
To exempt post~secondary welding training, éeéondary graduates should
present an official "Welding Proficiency Repott™ to the post-secondary
Tﬁing ‘department head as a summary of dedonstrated competencies,
receive the recommendation of the (former) secondary welding instructor,‘
and must successfully pass required "Credit Examination" Welding- Tests
administered by the Welding Department, Greenville Technical College,
at a charge. of $15.% Post-secondary welding placement testing is
considered essential to determining, the appropriate -level of training
for secondary graduates who already{have\ggmonstrated some welding
competency. .

. .

*Effective February, 1983, subject to change.

. 0«
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» .
GUIDE ORGANIZATION NOTES . ‘

‘, OPTIONAL TASKS
o (
y'Optional" tasks are labeled to indicate that secondary instructors
qégree that the task is important and should be included in training
provided the training budget allows for adequate expendible supplies
such as welding rods, gases, or base metals and provided the tasks
meet studept needs. ‘

i

< - ORIENTATION TASKS L

'

Tasks labeled "orientation" indicate that training basically is of .
an orientation 6r_introductory nature and, typically, competency is
not obtained as a result of sgsgpdary training.

’

SAFETY TRAINING -
>

While welding saftety is described a{%fhe beginning of the articulated

guide and in major,units of instruction, safety is integrated through-
out the entire course of training on'a daily basis. s

K *«.?:ezrf
TERMINOLOGY

Competency in welding terminology typically is not mastered until
the end of the unit or course training period.

I
’ SUGGESTED INSTRUCTIONAL TIME t ‘

1

Suggested instructional hours for welding are for planning purposes

only. The actual hours will depend on tbe availability of expendible

training materials such as welding rods, gases, and base metals as ;

well as the time necessary for the student to demonstrate the minimum

suggested competencies. Suggested instructional time is based on the
~ average student in an average instructional situation.

‘.
-
-

.

GUIDE DESCRIBES MINIMUM STANDARDS Y.

The Articulated, Performance-based Instructiop Guide for Welding
describes the suggested "minimum competencies” for a secondary welding
student. Secondary welding students will be encouraged to &xceed

the "minimum standards." :

. N v

e

% ‘
.
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.




R

SAMPLE
OUTCOME-~-REFERENCED ,TESTS :

WELDING

This articulated, performance-based instruction guide is designed to
answer three critical questions necessary for quality instruction. .

First, what should be taught?

The objectives of the articulated, performance-based education *
vocational education program are based on extensive task analysis .
and valldation. .

The task objectives represent what employers in businkss and
industry say is important for entry level job success.

v )

Second, how should it be taught? ’

It should be taught using the latest "state~of-the-art'" instruc-
tional technology incorporated into each unit,
‘ - ~ v /
Students are taught the knowledges, skili;, and attitudes needed §
* for successful and productive employment.

‘ Third, how should students be evaluated?

Students are evaluated using a validated competency-based approach
to determine student proficiency vocational knowledges and skillss
s
+ The minimum standards are those required for successful. entry in
the next high level of training or for succesful employment.

The sample tests are included to illustrate how the student's compe-~

tency in vocational skills and knowledges may be measured with validity+——
and reliability. In addition, the test samples are included to promote
standardization in the evalugtion of vocational students in similar
programs,

Test items have been constructed solely from the objectives of the
vocational program. The statement of the objectives indicate the level
of knowledge or skill to be tested. Task force committee participants

have attempted ii/§§j£§7tests that agree with objectives in the be-
havior requested, given conditions, and the desired standards of
performance.

o :

NOTE: °~ Unless the test page is marked "Revised" or "R," the test
( should be considered a field trial edition currently under
review and revision. .

N~
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’ ‘ |
, ) , g; WELDING ‘ 0o
: . i ' . a
. Yy SUGGES'I:ED INSTRUCTION TIME
WELDING ) | , SUGGESTED (
UNIT/TASK i , HOURS .
Unit 0.0, N
0.0 Orientation . -1 .
HE ' L
Unit 1.0 .
- 1.01. Safety: General® ‘ Ca “ .2
1.02 Classroom Safety i- . 1 ]
1.03 Apply Fire Safety R;ies and Procedures ’ 1
1.04 gbply Electrical Safdty Rules and 1 . -
Procedures X
1.05 Personal Safety in Weading ' 3
.1.06 Safe Pr%;tices in Welding ) 6 1
® ;
2.01 Basic Welding Mgth - %ractiohs ¥ 6
2.02 Basic Welding Math - Decimals .6
2.03 Basic Welding Math - Volumes 1
. 2.04 Basic Welding Math - Areas . 1
2.05 {Pe Metric S;stmm - “ 1 . ,
Unit 3.0
3.01 Measuring in Welding } 6 "
Unit 4.0 | _ ‘ ' | ‘
4.01 Ox;}racetylené Cutting[Wéléiné Terminology N/A v J
1
. 4.02 Ox;acetylene Cutting/Welding Safety 20
e

\
. 4,03 Perform Soap. and Water Test (Safety) *kk




|
. ¥ |
4,04 Identifying Oxygen and Acetylene Gases A |
' and-Cy*inder Handling ' 46
. © . 4.05 Set Up Oxyacetylene Cutting/Welding
) Station- , . : : 3
. ' i . q‘
2 4,06 . *Clean Oxyacetylene Cutting/Welding Tips 1-2
., 4.07 ° Lighting the Torch ; 9-15 '
"4.08 Adjusting Flame. ‘ *%4,07
4.09 Oxyacetylene Cutting *%4,07
- 4,10 Preparing the Joint ' 3
14 ' / ’
24,11 Carrying the Puddle (Fuse) - ° ) 46 R
4,12 Run a Bead With Filler Rod ’
4,13 Weld Open Butt Joint, All Positions* ' 5 -~
4,14 Weld “T=-Joint, All Positions* 20
4.15 Fillet Weld, Lap Joint, Flat and
Overhead* Positions 4
' 4,16 Weld Corner Joint. (Qutside) Flat
Position . 2
4.17 Construct Pipe Weld in Fixed Position *
N 4,18 . Braze Mild Steel - *
N ~ R s /
Unit 5.0
*5.01 Introduction (Principles) of Arc Welding g 6 -
5.02 = Safety in Arc Welding . 6
¢ 5.03 ° Machines and Accessories ’ 15 ) _
* ~ vf . v ‘ . , '
- e 5.04 Select Electrode 46 -
. 05 . Strikipg and Maintaining (Substaining) 15
\ ~ “an Arc .(Flat Position)
5.06 Chip Slag Using Chipping Hammer 1 )
© ¢ 5,07 Run Short Beads, Flat Position © 160
(Training -Task) .
s U . ‘ . i
. 5.08 Run Continuous Beads, Flat Positiom **5,07
. (Training Task) o )
P . B2




5.09 ' Weld Weave Bead Patterm ! ! **5.07
» 5.10 Prepare Joint ¢ R ' 4-6
5.11 Set Up and Make Stringer Beads on Flat 185 ‘

? Plate in All Positions (Dual Task
Description) (E6010 and E7018 Electrodes)

5.12 Set Up and Tack Weld Joints: Butf, Tee, o 185
Lap, and Cormer Joints (Dual Task
Description) -

5.13 Set Up and Multi~Pass Weld T~Joint, All 185
Positions (Multi-Task Description)

5.14 Construct Open Butt Weld, All Positions . *

T 5,15 Construct Lap Joint Weld, 3/8 Inch Equal *

Legs, Thtee Passes ’ ‘

5.16 Construct an Outside Corner Weld in the *

Vertical Up and Down Position

5.17 Construct Groove Weld On Pipe In Flat *
o Axis, Vertical, and Diagonal Axis .
Positions T ’
Unit 6.0 ! i
6.Q1 Introduction To GMAW Welding ’ 3 .
6.02 GMAW Welding Safety ' 2 <
' 6.03 Set Up and Shut Down GMAW (MIG) ( 2
Equipment
6.04 Maintain Gas Metal Arc Welding 2
' Gun/i{onch) T .
6.05 Weld Stringer Beads With GMAW 3
Equipment, Flat Position
' 6.06 - Weld Carbon Steel With GMAW Equipment * . '
- Butt, Joipt,‘All Positions .
. R
.6.07 Weld Carbon Steel, T-Joint, With GMAW 6
Equipment, Flat and Vertical Position
(Up/Down) _
6.08 © GMAW Weld Pipe in Fixed Position(s), ) *
Downhill . :
y
28




. ’

-

t

Unit

7.01

7.02

7.03

7.04-

7.05

7.06

¥

7.07

7.08

7.09

. Unit

8.01

8.02
8.03
Unit
9.01

9.02

9.03

*Hours not specified,
**Conducted jointly with task indicated.

(

7.0

8.0

9.0 .

- Introduction To (GTAW) Welding

" (GTAW) Safety

Prepare for GTAW Welding, Startup
Equipment, Adjust, Shut-down

Disassemble and Clean GTAW (TIG)
Torch Assembly

Carrying The Puddle

13

Weld Stringer Beads, Mild Steel, and
Flat Position, Using GTAW Equipment

Weld Carbon Steel With GTAW'(TIG)

Equipment, AT Positions o

Weld Stainless Steels With GTAW (TIG)
Process, All Positions

Weld Aluminum or Aluminum Alloys

With GTAW XTIG) Equipment, All
Positions

Make Guided Bend Test of Butt
Joint (Option)

4
Test Fillet Welded Joint )
Conduct Visual Inspection of. Weld
Idéntify Information ¢

Visualize Objects From Multiview
Drawings

Determine Specifications
' ’ TOTAL

15 29

40-50

25-30

integrated or optional task.

i
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UNIT 0.0

ORIENTATION
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UNIT 0.0 WELDING I

‘ TASK 0.0 . ORIENTATION '

¥

PERFORMANCE OBJECTIVE:

../’\ ¢
Given information on school policies and procedures, apply these policies |
and procedures. The policies and procedures will be ddhered to on a
day-to-day basis. Meet standards of the instructor 100 percent.

-

PERFORMANCE ACTIONS: ‘ S . . %
I. Review with instructor schoof policies and procedures. |
2. Review with instructor philosphy of school and state.

|

|

' :
3. Review with instructor course objectives ‘for Welding |

(Welding I or Welding I

|

|

|

|

4. Review with instructor shop (classroom) policies and
procedures, etc.

‘ . PERFORMANCE STANDARDS: 1

- Apply information/instructions given during orientatign and |
throughout training period to comply with all policfies and |
procedures on a day-to—day basis. |

- The standards of the state, school district, school} and

*\\\ * dinstructor will be met 100 percent. ..

SUGGESTED INSTRUCTION TIME: 1 Hohr

?] ' N
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F : ’ . ' . WELDING SAFETY
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SAFETY
« UNIT/TASK

Unit 1.0
1.01
1. 02

1.03

1,04 -

- 1.05

. 1.06

& WELDING
SAFETY
SUGGESTED INSTRUCTION TIME

[

'Safety: General

Classroom Safety

Apply Fire Safety Rules and
Procedures )

Apply Electrical Safety Rules
and Procedures

Personal Safety in Welding

Safe Practices in Welding

SUGGESTED
HOURS




UNIT/TASK

Unit 1.0

1.01

TASK LISTINGS

WELDING I
WELDING SAFETY

DESCRIPTION %

!

(Safety: General) Given an orientation to building, shop,
and fife safety; discuss, identify, or demonstrate general

" shop safety behavior and fire safety procedures.

1.02

1.03

1.04

1.05

1.06

. 2
(Classroom Safety) Given a typical welding shop/classroom eor
wogk situation, exhibit an awareness of safety practices,
safe work habits, and a posifive attitude concerning welding
safety and accident prevention and meet the standards estab-
lished by the instructor. & _ . . -

& )
(Apply Fire Safety Rules and Procedures) Given examples of
types of fires, fire extinguishers, and possible shop situa-
tions, apply fire safety rules and procedures.  Meet Natiomal
and local fire safety procedures. ) < ,

(Apply Electrical Safety Rules and Procedures) Given orien-
tation to identifying electrical hazards, apply electrical

safety rules and procedures. Electrical equipment, exposed .
wire, frayed cables, and deteriorated insulation must be

reported and corrected. Proper grounding must be employed and
maintained. Junction boxes, outlets, switches, breaker switches,
and panels must®’ be identified as to their use. Meet all
applicable National and local standards and’the-standards of

the instructor. | -
(Personal Safety in Welding) Given a list of protective
equipment used in welding, identify what each item isy used _
with 100 percent accuracy by the end of the instruction unit.
As app®icable, demonstrate proper use of safet§ equipment.

(Safe Practices in Welding) NOTE: This objed®ive will be
repeated in each unit (ARC, Oxy-fuel, etc.) "of welding to
clarify the safe practices that must be follpwed when per-

.forming various tasks in welding. Given an orientation,

resource books and information, machine information (identifi-
cation plates, etc.), and shop/lab posters, etc., follow
accepted practices in welding as outlined by the instructor,
the textbooks, manufacturer's identifications on machines,
etc.

34

20
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UNIT 1.0 » WELDING I

-

’ TASK ¢/ 1.0l SAFETY: GENERAL  °

& . ~—
PERFORMANCE OBJECTIVE: . f
» .
Given an orientation to building, shop, and fire*séfety; discuss, identi-
fy, or demonstrate general shop safety behavior&?nd fire procedures.

!

-

PERFORMANCE ACTIONS )

»

1 0101 As applicable, discuss basic safety rules applicable
"to the training facility.

- _ 1.0102 Identify general shop safety rules.
1.0103 a. Review with the instructor fire safety rules.

b. Identify fire safety equipment, exits, -and pro-
cedures in the shop and building area during a

PR fire. .
k) ) ) -
g . PERFORMANCE STANDARDS: /
. - Follows basic safety rules and establlshed shop
safety practices.

.- Follows established fire safety practlces and
procedures.

¢ .

SUGGESTED INSTRUCTION TIME: 2_.Hours




.
Consult current District Safety Guide. (N A

UNIT . 1.0 © WELDING I . ,
TASK 1.02 'CLASSROOM SAFETY
» *. T 8 * — -
PERFORMANCE OBJECTIVE: - ) 1 ' )

Given a typical welding shop/classroom or work sitwvationm, exhibit an
awareness of safety practices, safe work habits, and a positive attitude
concerning welding safety-and accident prevention and meet standards
established by the instructor.

. ) ’
PERFORMANCE ACTIONS: ) <
1.0201 Develop an awareness of hazards and become more
safety conscious.
C - - - —

1.0202 Develop a serious attitude .toward the use of safety
procedures.

1.0203 Prepare for safety before entering the work area.
1.0204 Prepare for safety on entering the work area.
1.0205 Prepare for safety at the work station.

1.0206 Demonstrate knowiedge of safety color coding and

symbols.
1.0207 Practice ijﬁgﬂggocedures.
1.0208 Prepare for éafety on léaving the work enviromment.
‘ -
! ’ - \' \ .
PERFORMANCE STANDARDS:  .»

[N

. PP

- "Zero-Level” aceident record. '

- Standards acceptable to the instructor based on recommended
resources.

s

SUGGESTED INSTRUCTION TIME: 1 Hour

'
l

RECOMMENDED RESOURCES:

-

_/ - - \

Jacobs, Clianton O., and Howard J. Turner, Developing Shop Safety Skills,
Athens, GA: American Association for Vocational Instructional
Materials. Approximately 80 pages of btief, visually clear- sugges-
tions concerning a variety of shop safety situations. Good student
or resource manual..

22 J6 '




UNIT 1.0 WELDING I

TASK 1.02 CLASSROOM SAFETY (Con't.)

RECOMMENDED RESOURCES (Con't.): .

Safety Handbook, A Guide for Trade and Industrial Programs, Clemson

University, SC: ' Vocational Education Media Center, 1968. (No.
13/2/70, $2.25: Accompanying 31 Transparencies, No. 9/8/68, $5.75.)
Available from Trades and Industries District Supervisors, Office
of Vocational Education, South Carolina State Department of Education
or from the Vocational Education Media Center, Clemson University,

© SC.

Planning for Emergencies, Occupational Safety and Health Short Course

Number Seven, Columbia, SC: SC State Board for Technical and
Comprehensive Education. L

Notgrass, Troy, Safety Handbook for ICT, The University of Texas at
Austin: Center for Occupational Curriculum Development, Division
of Continuing Education, 1978.

4\
RELATED TECHNICAL INFORMATION:

b d

- Regulations of individual school or classroom.

- Regulations of The School District of Greenville County.
- Codes, laws, and ordinances. -

- Materials and equipment handbooks and manuals.

- OSHA Regulations. '

- E.P.A. Regulations.
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UNIT 1.0 WELDING I °
o TASK 1.03 APPLY FIRE SAFETY RULES AND
PROCEDURES
PERFORMANCE QOBJECTIVE: >
Given examples of types of fires, fire extinguishers, and possible shop ~
situations, apply fire safety rules and procedures. Meet National and
local fire safety procedures. .
&
PERFORMANCE ACTIONS: »
1.0301 " Identify and explain application for:
a. foam
b. carbon dioxide
C. soda acid o
d. pump tank
- e. gas cartridge

f. dry chemical
g. multi-purpose dry chemical fire extinguishers

1.0302  Descmike procedures for operating selected fire
extinguishers.

‘ . 1.01'(_)3 Identify common causes of fire in welding shop and
common methods for avoiding or preventing fires.

1.0304 Inspect shop/laboratory for conformity with fire
safety rules and procedures,

4
1.0305 Identify/explain relevant safety precautions for
welding. %%;
P |

2

-

PERFORMANCE STANDARDS:

- Apply fire safety rules and procedures in welding meeting all
applicable standards, National and local, and meeting instruc-—
tor's standards.

SUGGESTED INSTRUCTION TIME: 1 Hour




UNIT 1.0 WELDING I
TASK  * 1.04 ' APPLY ELECTRICAL SAFETY RULES AND
‘ PROCEDURES

N

PERFORMANCE OBJECTIVE:

Given ofi\ientation to identifyiné‘electrical hazards, apply electrical
safety les and procedures. Electrical equipment, exposed wire, frayed
cables, /and deteriorated insulation must be reported and corrected. *
Proper grounding must be employed and maintained. Junction boxes,
outlets, switches; breaker switches, and panels must be identified as to
their use. Meet all applicable National and local standards and the
standards of the instructor.

PERFORMANCE ACTIONS:
1.0401 ‘Explain importance of labeling circuit breakers.

1.0402 Explain importance of proper grounding on welding
machines and equipment. -

by
1.0403 Demonstrate/explain methods for using flexible
extension cords, long cables, and drop lights.

1.0404 ggtify elect¥ical hazards and explain safety rules
and%procedures pertaining ta welding, cutting, and

brazing. L . -

~
A -

1.0405 Identify approved flocations for.all electrical
- equipment and @-.. sources in the welding shop.
1.0406 Interpret safety precautions for electricity in the
welding shep. . -

L] .
PERFORMANCE STANDARDS:

- Apply electrical safety rules and procedures for the welding ‘
shop/laboratory on a day-to~day basis meeting all applicable
National and local safety rules and regulations and the standards
of the instructor.

- >

SUGGESTED "INSTRUCTION TIME: 1 Hour ’ -




UNIT © 1.0 WELDING I v
J

TASK 1.05 °. PERSONAL SAFETY IN WELDING

PERFORMANCE OBJECTIVE: |-
Given a lisﬁ*bf'prbtective equipﬁent used. in welding, ideniify what each
item is used for with 100 percent accuracy by the end of the instruction
unit. As applicable, demonstrate proper use of safety equipment.

’
» -
*

PERFORMANCE ACTIONS:

.

1.0501 List and explain the rules for persondl safety.

. 1.0502 Identify each item for protective equipment-used in
+welding from a given list, sketch, or mock-up.

4

PERFORMANGE STANDARDS:

-

- Given a list, sketch, or mock-up, identify with 100 percent
accuracy personal protective equipment used in welding.
) -

% .

SUGGESTED INSTRUCTION TIME: 2 Hours

RELATED TECHNICALINFORMATION: ’

- 4

—- Select proper lens shade for welding job. %

-




Y

Addendum to Task 1.05

. -
. :
3
.

SELECT PROPER SAFETY LENS

¢

LENS SHADE SELECTOR

‘ Type of operatiom - t Shade number

Soldering Bk 2 '
Torch brazing . . . 3or &4 .
' X \ Oxygen cutting ) . >
' 0 - 1 inch : : 3or 4
1 - 6 inches . o . 3o0rs5
- . 6 inches and over - 5 or 6
\ Gas welding’
‘ . 0 - 1/8 inch 4.0r 5 -
1/8 to, 1/2 inch _ 5or 6
1/2 inch and over \ ‘ 6 or 8 -
Shielded metal arc welding .
1/16, 3/32, 1/8, 5/32 inch electrodes ' 9 - 14
Gas Metal Arc Welding - . ; ’
Gas tungsten arc welding —_— . 9 - 14
Nonferrous, gas metal arc welding
1/16, 3/32, 1/8, 5/32-dnch electrode .
, Gas tungsten arc welding (ferrous), - : 9 - 14
. gas metal arc welding (ferrmous)
) 1/16, 3/32, 1/8, 5/32 inch-.electrodes = .

¥

L}
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UNIT'r ' 1.0 §§L\bihﬂTN ' B

TASK - 1.06 SAFE PRACTICES IN WELDING

PERFORMANCE OBJECTIVE:

NOTE: This objective will be repeated in.each unit (ARC, Oxy-fuel,

etc.) of welding to clarify the safe practices that must be followed
when performing various tasks in weiding. Given an orientation, re-
source books and information, machine information (identification plates,
etc.), and shop/lab posters, etc.; follow accepted practices in welding
as outlined by the instructor, the textbooks, manufacturer's identifi-
cations on machines, etc.

PERFORMANCE ACTIONS:
Identify major areas of safe practiee‘in'oxy-fuel,

ARC, MIG, and TIG welding as well, as working with
metals including the use of hand and power tools.

1.0601

Abply safe practices .on a day-to-day basis in working
with or welding metals and ir using equipment in the
_wellding shop/lab.

1.0602

PERFORMANCE STANDARDS : N

- Apply safe practicesfon a daxf%o-day basis in operating welding
machines, working\with\or weldfg metals, and in using equip-
ment in the welding shop/tab. . s

~ Manufacturer's standards, accepted practices of the trade, "and

the instructor s standards apply.'

SUGGESTED INSTRUCTION' TIME: 6 Hours
’ ¢
r 4
» . )
,._’\//\-\‘./“\
\
N
' y 4 2 LIPS L3
28 '
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2,
3.
4,

6.

7.

9.
10.

ll.

12,

13.
140

15,
160

‘17.
18.
19.
20.
21.
22.
23.
24’0
25.
26.
27.

28.

29,

Addendum to Tash.l 06

-

SAFETY PRACTICES RECOMMENDED FOR WELDING

~
.

Always wear suitable protective- clothing.
Maintain a safe, clean work area. ¢
Do not weld near flammable materials.
Do not weld in the vicinity of explosive materials or near carbofi
tetrachloride. -
Do not weld in an area with less than three or: four complete changes
of air -per hour.
Use air exhaust at the weld whenever welding lead, cadmium, chromium,
manganese, brass, bronze, zinc, or galvanized metals.
Never weld or cut in arconfined area without»proper safety pre=~
cautions.
Handle inert gas cylinders with the same care you use, with oxyacety-
lene cylinders. R
Keep all welding equipment in good conditio'
If it is necessary to couple lengths of ca
joints are insulated and all electrical co
no cables with frayed, cracked, or bare spo
When an electrode holder is not in use, hang Xt on welding machine
or in special holder; never let it touch a gas cylinder.
Always have the welding machine properly grounded.
Use guard on pedal controls to prevent accidental starts.
If need arises to weld in damp or wet conditions, wear rubber boots
and/or stand on dry cardboard or wood.
Stand only on solid items, floor, or’ ground.
When welding in high places without railings, use safety belt or
lifeline.
Wear proper eye protection, especially when grinding or cutting.
Take necessary steps to protect the eyes of others.
Never weld or cut directly on a concrete floor. -
When using a water-cooled torch, check for water leakage.
Do not use oil or grease on any oxygen or acetylene connec®ions ‘as
0oil and oxygen will ignite.
Never open tank valves until you are certain that regulator valves
are closed. ° P
Never open the valves on the cylinders with a hammer.
Never hammer on oxygen or acetyleme regulators,
Do not light a torch with a match or open flame; use spark striker
provided. ’ - .
Before lighting torch be positive that hose, tanks, or-any inflam-
mable materials will not be exposed to hedt, flame, or sparks. )
/Weware of high acetylene pressure; never use acetylene gas wherr the
.pressure is greater than 2?5 pounds per square inch.
Never screw the regulator screw in tight aghinst the regulator as
this spoils the.diaphiagm; if hose pressure drops, check tank
pressure at regulator; tank is probably emptyR *
Do. not hold welding or cutting tip too closé€ to,your work since
this may cause a flash-hacg in the torch.

gether, make sure
ons are tight; use
» -

" [EOUSIREVSHNERS S S — e - s e
e e S S P, —
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30,
31.
32.
33
34,

35,

36.

37.

38.

40.
41,

42,
43,

b4,
45,
46.
47,

48.
49,

39.

Never use.a.tip that gets hot.

Never use a torch that leaks.

Never leave your torch burning and go away from it.

Never leave torch valve open. ,

Do not use the torch for a hammer, crowbar,, wedge, or for any
other purpose than welding; do not use & cylinder, even when
empty, as-a roller.

Do not store cylinders in a room where the temperature is more
than 80°.

Do not adjust, alter, change, build, or do any experimental work
on cylinders, vegulators, torches, or any other gas equipment.
Never attempt ‘to weld.a closed or jacketed tank, vessel, or
container without a vedt for air.

Report any defective tools, machines, or other” equipment to
the instructor. :

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

Retain all guards and safety devices except with the specific
authorization of the instructor.

Report all accidents to thz’ihstrgctor regardless of nature or
severity. )

Turn off the power before leaving a machine.

Make” sure all guards and barriers are in, place and adjusted
properly before .starting a machine tool.

Disconnect the power from machine toolsgbefore performing
maintenance tasks,

Use correct, properly fitting tools for nuts, bolts, and fastenpers
to be turned or held. #

Keep the shop or laboratory floor clear of scraps and litter.
Clean up any spilled liquids immediately.

Store oily rags or oily waste in metal containers.

Clean the chips from a machine with a brush-—not with a rag

or the bare hands.

-

b

| G

44.




SAFETY

{/‘\ STUDENT SAFETY PLEDGE FORM

-

¢ ) .

» who is enrolled in Vocational Welding, will )

as a part of training, operate machines and-equipment providing that the 5

student's parent or guaydian gives written permission. ( . S

It is understood that each student will be given proper instruction,
both in the use of the equipment and in correct safety procedures con-
-cerning it, before being allowed to operate it. The student must assume

" . responsibility for following safe practices, and therefore the student
is asked to subscribe "to the following safety pledge.

i. I promise to follow all safety rules—for the shop.

2. .1 promise never to use a machine thout first having per-
mission from the instructor. .

3. I will not ask permission to use a particular machine unlese I
have been instructed in its use, and have mnde 1007 on the

safety test for that machine. -

4o I will repert any accident or injury to the teacher immediately.

\
Date Student's signature

I hereby give my consent to allow my son/daughter to oberate all machines
and equipment necessary in carrying out the requirements of Welding

~ training. . \
Date . Pdreh\(i-signature
Parents are cordially invited to visit thexghpp to inspect the machines .

- and to see them in operation.
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) UNIT 1.0 -~ SAFETY

-OUTCOME-REFERENCED TESTS

-

List five items of personal.safety. . L
% ‘

l‘ s

2. ‘ “ .

List five safety practices for handling oxyacetylene equipment.

1.

2. .

~

. , ¢
When welding on cutting, brass, bronze, lead, cadnium, or beryllium,
metal, it is especially important to

a. proper clothing

b. use flash arresters .

c. proper ventilation

d. wear ear protection _

Beware of high acetylene pressure, never use acetylene gases when

pressure is greater than . ~
a. 20 PSI
b. 15 PSI
C. 10 PSI
d. 5 PSI

Proper eye protection must be used while welding because arc welding

g(oduces harmful ‘ "'

a. ultra-violet ray®

b. micro-vapors ;o
¢c. gamma rays

d. infrared rays -




/
. |
UNIT 1.0 - SAFETY (Con't.) ‘ / \ |

L)
6. When conducting cutting *ind grinding operations, it 1S extremely
- important to use ’

a. eye protection

b. adequate time

c. * electric grinder . :
d. leather shoes =

- -

7. What is the most common an? most serious accfdent in the welding
shop? .

‘ a. bruses

b. burns
c. eye 1lnjury
d.- cuts and scratches ) B¢
. . COMPLETION " : ‘
8. Never use to ventilate a container. ’
* 9. The welder should use or to hgndle hot
metal. < :
\" 'Y - »
. 10. Welding equipment should never be worked on without permission
7of the . 4 ’

11. There are three classes of "FIRES", Classes, "A", "B", and "C",
© fires, what types of fire is an electrical fire? ‘

v

y . TRUE-FALSE ['
12. A fire extinguisher that has A- B~ C- on the front of the
L ~ unit, is suitable for all fires.
. 13. Is it a normal practice for the welder to flame cut on a

. "concrete floor?

>

14, - Is it good practice to use leather boots when‘welding in
. damp areas? \




/ | UNIT 1.0 - SAFETY

OUTCOME-REFERENCED TESTS
- \/
TASK 1.03

L. What kind of damage can be caused by intense visible rays similar
to .those given when an arc is stuck?

-

<

2. What kind of danger can strong ultra~violet rays cause?

P

3. What problems may result from gontinued exposure_ to infrared rays?

’
»

4. Explain the problems involved in healing serious burns by ultra-violet
rays? .

K »

5. What is the condition of the eye when it has been injured by arc
flash? ) ,

<

6. How do you treat minor burns in which the skin is not broken®

7. Llist seven things to remember when treating a ‘person who has received
major burns?

1.

2. .

3. ' -




UNIT 1.0 - SAFETY <

\

OUTCOME-REFERENCED TESTS

Task 1.06

l.

’

Why is removing all the combustibles ofteﬁ‘au~unsétisfactory method
of making a vessel safe for welding?

e

&

Describe the symptoms of lead poisoning?

-

What are the symptoms of metal fume fever? , .

' M

£

What kind of healing problems ma& result from poisoning due to
welding maganese and its alloys?

.

Name a metal that is used~to coat another metal and that 'will give
qff deadly fumes wyhen heated?

AW




UNIT 1.0 - SAFETY - - >

Answer Sheet

L.

11.

12,

13.

14,

s

t. 100%_cotton (LS) shirt

2. nonfraed clothing . ~
3. safety glasses

4, ankle top leather shoes. l )

5. ' welding gloves s

l. crack the valve before installing regulators

2. open cylinder valves only after thumb screws are out

3. make sure cylin&ers are chained in place ]
4. . oxyacetylene hoses should be draped not hunged from carts
5. . use approved striker to light toriﬁes, not matches or lighters

‘ |

c -

b -

a&d -

- ~N

a \

c (\ .
‘oxygen ' ] ‘

tongs, pliers &

instructor - . v

Class "C" , v
true A

false

false ) //
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UNIT 1.0 - SAFETY

B LT N B

Task 1.03

Answer Sheet /

3.

4,

JInfrared rays may ca

Eyestrain and possible temporary blindness.
\

Severe inflammation,. sipilar to sunburn.
Swy.,

e cumulative effects that may lead to cataracts
or retina injuries.

~

The burns heal slowly and they can leave scar tissue which continues
to be sensitive to both heat and cold.

The eyeball becomes covered with many small water biisters.

3.

Put the affected part in cold water. ’
x .

l.  Handle person only if necessary. ]

2, Do not use' salve or lotions on burms..

Leave burned clothing on burn.%

4, Do not break blisters.

5. Cover affected area with dry dressing.

6. Use shock preventive treatment. ©

7.  Get medical help quickly.

‘ y
1.06 ' v%

~
It is\a?costly method not appropriate for typical commercial jobs.
Symptoms may include a lead line in the gums, a metallic taste in
the mouth, constipationm, vomitting, and nausea. '

A severe upset stomach may bée experienced: Symptoms may ineiude:

* headache, chills, and tightness in the chest.

éoisoning from magenese and its alloys causes respiratory trp&%le
and various changes in the welder's nervous-system.

Cadimum plated or painted metals or metals covered with mercury
give off deadly fumes when heated.

w
3 %

T-1-Ans.
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WELDING
. MATH . (
! SUGGESTED INSTRUCTION TIME

~

-

Math SUGGESTED
UNIT/TASK . ) HOURS
Unit 2.0 o

2.01 Basie Welding Math < Fractions ‘ . 6
2.02 ' Basic Welding Math - Decimals 6 " -
2.03 Basj:c Welding*Math - Volumes 1
2.04 Basic Welding Math - Areas 1 ‘
2.05~ The Metric System o 1 “

¢

VA



‘ ‘ TASK LISTINGS

. WELDING I
L} « Y .
UNIT/TASK DESCRIPTION
Unit 2.0 .
2.01 (Basic Welding Math -~ Fractions) Given a pretest or examples

*2.02

2.03

2:04

by the instructor, conduct the following operations with
fractions: (1) Change any fraction to a decim4l *number, and
any terminating decimal number to a fraction. (2) Arrange’in D
order...unjt and simple nonunit fractions. (3) Write' equiva-
lent fractions in higher, lower, and lowest terms. (4) Write
improper fractions as whole or mixed numbers, and mixed numbers
as Improper fractions. (5) Multiply fractions and mixed

. numbers, expressing answers in simplest form. (6) Divide .
fractions and mixed numbers, expressing answers in simplest ’ -
form, (7) Add and subtract unlike fraction$, - -expressing
answers in simplest form. (8) Add and subtract mixed numbers
with unlike fractions, expressing answers in simplest¥form...
(9) Use rational numbers to solve simple work problems.
(Basic Welding Math - Decimals) Given a pretest or examples

by the instructor, conduct the following decimal miath operations:
(1) Name the place value of digits in decimal numbers of up to
nine digits before the decimal and six digits after the' decimal. °* -
(2) Compare decimal:numbers and arrange them in order. (3)

" Write the numeral for any decimal number of up to four decimal

places. (4) Round decimal numbers to any designated place

Value up to thousandths. (5) Add and subtract decimal numfers

©of up to six digits. (6) Multiply decimal numbers by whole

numbers or decimal numbers.. (7) Divide a fumber by a three-digit \
decimal number.! (8) Multiply and divide numbers by powers of

ten, by inspection.

[

(Basic Weiding Math - Volumes) G@iven a pretest or examples by *
the instructor, find the volume of any rectangular prism or
cube.

+

(Basic Welding Math ~ Areas) Given a pretest or exampfes by ? .
the instructor, fipd the area of the following types of figures:
(2) Rectangle, square, and parallelogram, ,(b) Triangle and o

trapezoid, (c¢) Circle, and (d) Surface area of any rectangular
prism, cube, or cylinder.

(The Metric System) Given basic instruction in, the metric
system and conversion from United States Customary units to
metric; read and convert specifications and dimensions from
Qne system into the other system on teacher or text assigned
+ problems with 100 percent accuracy.




_ UNIT 2.0 ' WELDING I . . o
KTASK 2.0t : BASIC WELDING MATH - FRACTIONS
. . o; . N
K 7 : , :
PERFORNANCE OBJECTIVE: ‘ ;

Given a pretest or examples by the™instructor, conduct the following
operations with fractions:
1. Change any fraction to a decimal number, and®any termi- K
nating decimdl number to a fraction.
© 2, Arrange ‘in order...unit and simple nonunit fractions. .
3. Write equivalent fractions in higher, lower, and lowest s
terms, - - A
¢ 4, Write improper fractions as whole or mixed numbers, and '
mixed numbers as improper fractions.
- 5. Multiply fractions and mixed numbérs, expresSing answers
in simplest form. ( a\
6. Divide fractions and mixed numbers, expressing answers in
/,'H simplest form.
7. 'Add and subtract unlike fracti¥ns; expressfng answers in '
simplest form.
, 8. Add and subtract mixed numbers with unlike fractions,
. expressing ‘answers in simplest form. .
. 9, Use rational.numbers to solve simple word problems. }

.PERFORMANCE ACTIONS: - . \
Consult: Curriculum Guide for High School Geﬁeral Mathematics, Green-
ville~‘§ﬁ The School District of Greenville County, 1979.

PERFORMANCE STANDARDS; . . N
' - Student should be able to .complete pretest in Math Curriculum
Guide with 90 percent accuracy.
=~ Consult the Math Curriculum Guide for pretests, suggested
exercises, and references. .
NOTE: The level of this math skill is eighth grade, Gen¢ral Math I.
SUGGESTED INSTRUCTION TIME 6 Hours (Actual hours of instruction will
be determined by student's math skill as indicated by pgftest. Remedial
instruction may be at initiation of Welding I or as the actual skill is
required.),

R N -

o .




~ UNIT 2.0 WELDING I‘

TASK 2.02 BASIC WELDING MATH - DECIMALS

PERFORMANCE OBJECTIVE: .
Given a pretest or examples by the instructor, conduct the following
decimal math operations: / -

1
.

1. Name the place value of digits in decimal numbers of ‘up
b to nine digits before the decimal and six digits after
. the decimal.
2, Compare decimal numbers and arrange them ifi order.
3. Write the numeral for any decimal number of up to four
decimal places.
4. . Round decimal numbers to any designated place value up to
thousandths.
5. Add and subtract decimal numbers of up to six digits.
6. Multiply decimal numbers by whole numbers or decimal
‘numbers,
7. Divide a number by a three~-digit decimal number.
8. Multiply and divide decimal nueybts by powers of ten, by
inspection.

' PERFORMANCE ACTIONS: : :

Consult: Curriculum Guide for High School General Mathematics,

Greenville, SC: The School District of Greenville County,

1979. -

PERFORMANCE STANDARDS : -

= Student should be able to complete pretest in Math Curriculum
Guide with 90 percent accuracye. - .
=~ Consult: Curriculum Guide for High School General Mathematics,
1979, for pretests, suggested exercises, and references.
\ - .

SUGGESTED INSTRUCTION TIME: 6 Hours (Actual hours of instruction will
be determined by the student's math skill as indicated by pretest.
Remedial instruction may kg at initiation of Welding I or as the actual
skill is required.) <

| N [
NOTE: The level of this matlp §kill is '‘eighth grade, General Math I.




.UNIT * 2.0 : WELDTR@ I

TASK 2.03 (OPTIONAL) BASIC WELDING MATH - VOLUMES

o

"PERFORMANCE OBJECTIVE:

Given a pretest or examples by the imstructor, find the volume of any
rectangular prism or cube. .

PERFORMANCE ACTIONSi\

Consult: Curriculum Guide for High School General Matheﬁatics,
Greenville, SC: The School District of Greenville County,
1979. ' <

‘PERFORMANCE STANDARDS :

-~ Student should be able to complete pretest in Math Curriculum
Guide with -90 percent accuracy. . ,

- Consult: Math Curriculum Guide for pretests, suggested exercises,
and references. :

-

-

SUGGESTED INSTRUCTIOﬁ‘TIME 1 Hour (Actual hours of instruction will
be determined by the student's math skill as indicated by pretest.
Remedial instruction may be at injitiation 6f Welding I or as th “actual

skill is required.) , ] , :gﬁa .
. 3 “ ;a“l ' ’

NOTE: The level of this math skill is eighth grade, General Math I.

A

- . .
Re
N &
¢
- o 3
A
‘o .

07 '




UNIT 2.0 ' WELDING I

TASK 2.04 (OPTIONAL) BASIC WELDING MATH - AREAS:

PERFORMANCE OBJECTIVE: ‘ .

Given a pretest or examples by the instructor, find the area of the
following types of figures:

a. Rectangle and sq&are : .
b. Circle

PERFORMANCE ACTIONS: )

Consult: Curriculum Giide for High School General Mathematics Greenville,
SC: The School District of Greenville County, 1979.

PERFORMANCE STANDARDS:

L4

2

-, Student should be able to complete pretest in Math Curriculum
Guide with 90 percent accuracy.

= Consult the Math Curriculum Guide for pretests, suggested
- exerclses, and references.,

. , )
~ p ,

SUGGESTED INSTRUCTION .TIME: 1 Hour (Actual hours of instriction will
be determined by the student's math skill as indicated by pretest.

Remedial instruction may be at initigtion of Welding I or as the actual ¥
skill is required.)

.- ' B - /
NOTE: . The level of this math skill is.eighth grade, General Math I}\\EE

\ N H

i?v
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’ ’
UNIT 2.0 WELDING I
‘ TASK 2.05 (OPTIONAL) THE METRIC SYSTEM . ]
__‘.%!5~§ ‘ \
PERFORMANCE OBJECTIVE: 4

Given basic instruction in the metric system and gonversion from United
States Customary units to metric; read and convert specifications and
dimensions from one system into the other system on tedather or text

~ assigned problems with“100 percent accuracy. .

PERFORMANCE ACTIONS: < .

2.0501 Demonstrate ability to read and use U.S. Customary
. length measurements. .

I

2.0502 Identify basic SI units and symbols.

Unit Name Symbol
. Length Meter ] - .
. Electric Current _ Ampere A
Temperature Kelvin » K !
. B 2.0503 Identify basic Metric, prefixes:
. } :
Prefix Amoyfit Fraction Decimal >
Milli One~thousandth 171000 0.001
) Centi One~hundredth 1/100 0.01
. o Deci One-tenth 1/10 - ' 0.1
. Deka Ten 10 10.0
‘ " Hecto Hundred- 100 ' 100.0 ¢

Kilo Thousand 1060 1000.0

2.0504 Convert Inches to Millimeters
' Inches x 25.4 = Millimeters

2.0565 Convert Millimeters q} Inches
Millimeters x 0.0394 = Inches-

-

PERFORMANCE STANDARDS: ™

- Accuracy of 100 percent in cénversion of length from one
system to the other system.

X ’ -
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> UNIT 2.0 WELDING I
‘ TASK °  2.05 (OPTIONAL) THE METRIC SYSTEM (Con't.)
5 : .
SUGGESTED INSTRUCTION TIME: 1 Hour , . - /

-

RELATED TECHNICAL INFORMATION:

- ANSI Standards
- System International d'United (SI)- ((Metric System))
‘ - U.S. Customary Measurements System

» -

o
rd

24
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UNIT 3.0

MEASURING




) L 3 .
CC WELDING I .
~ ) . OXYACETYLENE ;
‘ _ - SUGGESTED INSTRUCTION TIME
WELDING I ‘ SUGGESTED -
UNIT/TASK . HOURS
Unit 3.0
n \ y
3.01 Measuring in Welding _ 6 .
- |
\ -




UNIT/TASK

Unit 3.0

3.01

TASK LISTINGS
MEASURING
OXYACETYLENE

DESCRIPTION

(Measuring in Welding) Given proper instructions, read a rule
and use other measuring tools with the precision necessary to
take measurements from drawings, cut met2l to exact lengths
and angles, and set them up for the welds.

’ ..

™~

43 . NG




UNIT 3.0 MEASURING

\ ’ ]
TASK 3.01 T MEASURING®IN WELDING
PERFORMANCE OBJECTIVE: . ' »

Given proper instruet%gns, read ‘a rule and use other measuring tools
with the precision necessary to take measurements from drawings, cut

metal to exact lengths and angles, and set them up for the welds.

PERFORMANCE ACTIONS:

3.0101 Define measuring terms with 80 percent accuracy.

3.0102 Accurately identify basicttools used in measuring in
welding. ' ‘

3.0103 Read a rule to the nearest feet, inches, and fractions
of inches down to 1/16 inch.

3.0104 Demonstrate ability to perform following measuring

skills: .

a. Measure objects to nearest sixteenth of an inch
when given pictures of objects and a measuring
instrument

b. Draw lines and objects to specifieg dimensions

PERFORMANCE STANDARDS:

~" Demonstrate ability to measure to 1/16 inch and draw lines or _
objects to specified dimensions (1/16 inch accuracy).

SUGGESTED INSTRUCTION TIME: 6 Hours

' ~

RELATED TECHNICAL INFORMA{ION:

-~ Graduations on rule: Halves, quarters, eighths, sixteenths.

~ Rules: Tapes (steel or other), folding rule, straight rule,
' steel square. .

A

: R oY




\:—~ UNIT 3.0 - MEASURING
.i TASK 3.01 MEASURING IN WELDING (Con't.)
DEFINITIONS
- P Y . . !
MEASURING -~ Setting of limits or bounds according to a pre-determined
standard.» '
INCH ~ Smallest whole unit of lineal measure typically used. .

FOOT -~ Unit of measure consisting of twelve equal parts‘calleﬁ\ nches.

’ FRACTION. ~ One or more‘equal parts of a whole. (i.e., 1/2 inch, 1/4
.inch, 3/§ inch, 5/16 inch)

B

RULE - Instrument graduated in whole units and fractions of units and
[ used in measuring.

DIMENSION - Number of full units and ffaction of units between two
points.

»

' £
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Graduations on a Rule

)  Halves

N

2

12

]

1/4 3/4

-~Quarters ‘ ‘1‘/8 3'/8 6/8 l /8
. ol
N | ‘ ] L E'ghths 316 7416 11/16 16/16
” ; 7 1/16 6116 | 916 131
1 M,llll"ll" mm i‘
N ||1| ] || [T

||i|-||||

[
~
-8 . 1
- S
\\

Sixteenths

IV -
A S~
o L - ; Graduations Applied to a Rule

Education, {1974. ' R r |
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Source: Cowan,'Earl, Welding, Stillwat'er, OK: Olz'la omg State Board of Vv ca?tional and Technical ‘
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', ‘Readiaag' the' Sixteenths Rule

37/16" = 2 5/16”
~22/16" =1 6/18"
} 16/16" = 1" ‘
——— 15/16"
: 14/16" = 7/8"
! §¢E| ' ) 13/16" I
12/16" = 3/4"
11/16"
‘ 10/16" = 5/8"
- ——9/16"
8Ne" = 1/2"
| 7/16"
i 6/16" = 3/8"
5/16"

l
| — 4/18" = 1/4"
i' - 3/18"
———2/16" 5 1/8"

® | ' 1/16” -

Source: Cowan, Earl. Welding, Stillwater, OK: Oklahoma State
Board of Vocational and Technical Education, 1974.

e — e - —— - - e e —m




. ‘ ‘ - s
£ . i . ‘ ) . . ~ \'\: ,
o UNIT 4.0 ' L
" OXYACETYLENE CUTTING/WELDING (OAW) : / ' g
* - ,‘ -~ o "1 ‘ » . ' ‘

.
% . v N B a .
N . - o - .
P
. 4 I * v
- ‘-, - b N
,
.
‘ . - .
. - - . . . -
« - y .
. . ‘ B . - %
- N , .
o . . ‘\ & ’ N
. N . . - .
- .,
.
“ * t .
[ ] L4 .

™ = . 2 -
5 . . N . / . M
.
. ' . J .
-
. . .
- ¢
7 N f . ” . .
. ’
- - . .
. P . R — v :
f - ¢ 5 . ' .
, . o . . L. . N . R
. v - Y .
\ . P '
. ‘ . N N
. 3 , . . .
Y s . N
¢ ’ Y . R .
. . ' . A N
- . ~
Y ‘ ’ M
' . 3 .
. . < .
~¥ . : .
- . . N v ‘o
t *, M
z N - . .. ,
. © , o N .
R . . . . . N
. 3 . '
. L e Lo
. . -
- . ' * i B -
. , . S
. s . ) - .
. 3 x ¢ \ LN
e % ) v - . s
, . N ’ .o \ . Y .
) .
. “ . ’ N . s P
- . .
o . .
s Vad . .
- . - . -
B . a \ , -t
. . ' . ’% .
[} . N 1 - %
. . . y ’ )
B . v * !
. . . v N i . . e
. . . ¢ . . - ' .
VY . . s
. 2 . [ o !
L - , 3 , .
. - : 3
k * . L T -w)
- -~ - .
.
1 s N
. - . .
. - ' A
\
69 ‘ ‘ v " !
B . . - . - .
. ¢, .
. . -
- v . . ' ® ¢ .

Aruitoxt provided by Eic: . . . i N
. . . s




. PREREQUISITES:

OBJECTIVES:

Nt ' .
O Y 4

OXYACETYLENE WELDING, CUTTING, AND BRAZING

. \

w

None !

- )

The objective of oxyacétylenme welding, cutting, and
brazing {OAW) is to develop entry level skills for the
following classifications of welders.
.-
 Welder, Gas (DOT 811.684-014)
Welder,~Gas and Brazer Assembler portions of Combi~-
nation Welder (DOT 819.384-010)
Brazer, Production Line and Gas Welders, Production
Line (DOT 819.684-010)
Brazer, Assembler (DOT 813.684~010)

. e Thermal Cutter, Hand (DOT 816.464-~010)

.

Oxyacetylegg, welding, cutting, and brazing training

develops the skills necessary to produce<high quality
single and multi-pass welds on mild steel plate and pipe
in the flat, horizontal, vertical, and overhead positions. o

" The welder is trained to produce high quality flame "

cutting through the use of mdnual and machine opgrated
flame cutting equipment. Skill at producing high' quality
brazed joint on mild steel.
. . )
Upon completing secondary tfaining, -the student should be -’
skilled to set up OAW equipment and perform the industrial
requirements of OAW welding, cutting, and brazing. . .
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UnitQNO' 4.0 Title: 6XYACETYLENE CUTTING/WELDING -

MODULE STANDARDS

@ (Standards that are in effect for the entire module and that are not__.

optional. Standards applicable only to a particular set of tas or >
functions will be described on the Performance Standards page

— .
1.  Select tip. 1 ,

\

a. - Proper size f%r work to be ‘E (thickness of metal). .

2., Inspect tip for signs of damage or flaws that could create a hazard .
or impair performance.

a. Seat area: Smooth and clean to ensure good metal seal with
torch head. . R

b. Cutting oxygen orifice: Free of slag or spatter or other .

\ obstruction that mdy deform oxygen stream and -
render a poor quality tut.

c. Pre-heat flame orifices: Free of obstruction. (Clogged or

: obstructed orifices will extend required pre~

heat time and result in poor performance and
cutting efficiency.

d. O-Rings: Check for deterioation.

\

3. Install tip. , ) '
4, Set gas pressures for desired working pressure.’ ' )
“ :’ 4 .

Y




. WELDING I
- OXYACETYLENE -
. SUGGESTED INSTRUCTION TIME

-WéLDfNG I * ‘
UNIT/TASK ‘
Unit 4.0 ,
§.01 OX};acetylene Cutting/Welding\ Terminology
4,02 'Oxyacetylene'Cutting/Weléing Safety
4,03 Perform'&pap and Water Test (Safety):
“4.04 Identifying Oxygeﬁ and Acetylene bases and
Cylinder Handling *
4.03 gei Up QxyacetylenevCuﬁting/We%ding Station
"4.,06 Clean Oxyacetylené Cutting{Welding Tips
© 4,07 Lighting the Torch . s
4.08 Adjusting Flame ‘
,Zib9 ) Oxyacetylene Cutting . " ) .
4410 - ',P%eéaring the Joint '
“4;11 - .Cérrying the éuddle (Fuse) : -
.4.12 ’ ‘. Run a Bead &itﬁ Firier Rod . ‘
~_4.13 Wg}d—OpentButt Joint, All Pogitions
| b.14 Weld T-Joint, All Positions®’ .
415 _Fillet'Weld, Lap Joint, t& and
* Overhead Positions* .
4.1% - Weld Carner Joint‘(Outsidé) Flat Position
4.17 Coﬁstru;t Pipe«w;ld in Fixed Positfons* .
4.18 Braze Mild Steel :
| v | . i . L v
*Qptional. - o - . ot
**See Task 4.07 v . '
***Qrientation Task, . -

LR}

SUGGESTED
_ HOURS

N/A
20

*k %

’ ]:"2

915




4,02

403

4.04

4,05

4.06

4.07

TASK LISTINGS

WELDING -I
« b OXYACETYLENE \
UNIT/TASKA _ DESCRIPTION
Unit 4.0 . :
4.01 (Oxyacetylene Cutting/Welding Terminology) ‘Given proper

instructions, identify standard oxyacetylene cutting/welding
terms, typically used in daily operations, on a written test
.with 80 percent accuracy. Use standard oxyacetylene cutting/
welding terminology upon completion of the training module to
the standards of the instructor. o

~ v -
Terms and definitions adapted from‘<,We1ding, Cutting & Heating
Guide, Denton, TX: Victor'Equipment @o., pp. 54-57, 1977

(Oxyacétylene Cutting/aglding Safety) Given proper instructions
concerning oxyacetylene cutting/welding safety; demonstrate
proper use of protective clothing and equipment to protéct -
dgainst hazards in gas cutting/welding with 100 percent accuracy.

(Perform Soap and Water Test [§afeti7) ﬂGiven'oxyacetylene
cutting/welding equipment to be testéd for leaks, neutral soap
and water, and proper instruction; perform a soap and water
leak test. Mark (with tape, etc.) all discovered leaks for
repair. Hoses and torch %ill not 1léak after repair and test.

/ (Identifying Oxygen and Acetylene Gases and Cylinder Handling)
Given proper instructions and demonstratipn, ﬂjﬁentify with 100
percent accuracy characteristics of oxygen akd acetylene gases
and demonstrate proper handling of cylinders to thegtandards
of the instructor.

” . . 1
a

(Set Up Oxyacetylene Cutting/Welding Station) Given oxyacetylene’

torch, regulators, hoses, check valves, cylinder wrench,

oxygen and. fuel cylinders and por'fable cart; set up a portable
:or stationary oxyacetylene cutting/welding station. The

oxy-fuel equipment will ‘not leak and will operate safely as

the manufacturer intended-. g

(Clean Oxyacetylene Cutting/Welding Tips) ®Given oxyacetylene
cutting/welding equipment, tip cleaners, and ihstructions;
¢lean bo ting/weldlng tips.

.
*

(NOTE Y This objedtive will become standard practice when/
. " using’ oxyacetylene welding and cutting equipment. )

)

equipment, strikekx, sample metal to be used in job light

(LightingtThe Tkgih) Given oxyacetylene cutting/welding
torch (for cutting)

)

¥ 52"73 S

-
-
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., (NOTE: =~ Tasks of (a) lighting the torch and (b) adjusting
) the flame typically will be accomplished as a contin-
uing action.) .. -

4,08 (Adjusting Flame) Given oxyacetylene cutting/welding equipment
including striker, '‘adjust -flame for job.

(NOTE: Tasks of (a) lighting torch and (b) adJust " flame
typically will be accompli hed as a continudus
} action.)
4.09 (Oxyacétylene Cutting) Given oxyacetyl€ne cutting equipment,
* set up the equipment for a cutting job, and cut given thin and
thick steel according to.instryctor's assignment.

. \

,4.10 i (Preparing the Joint) Given metal to clean and prepare for
‘ welding or a welding job, select the best joint and prepare
the joint for weldipg. . - R /
4,11 _T(Carrying the Puddle /[Fuse/) Given oxyacetylene welding //
equipment and metal to weld without Tiller rod, establish a L\\

meolten puddle and run straight even beadg (without filler) in
. the flat or other positions assigned by the instructor.

4,12 (Run.a’ Bead With Filler Rod) Given oxyacetylene welding . -
equipment, steel plate, and filler rod; demonstrate the proper
procedure for carrying the puddle with filler metal in the
. flat positioh or other pgsitidns that may be required by the 4

- instructor, to the instru tor s standards. ‘

4.13 (Weld -Open’ Butt Joint, ‘All Positions*) Given' oxyacetylene -
'welding station, filler rod, mild ‘steel plates, personal L
safety equipment, and necessary tools and materials; groove
‘weld a butt joing in all posftions. The bead should be formed
properly, straight, “and unif in ripple and width with even
height. .

4.14 (Weld T-Joint All Positions*) Given an oxyacetylene welding -,
‘station, mild steel plates, and rod; construct a T-joint weld
in all positions. Weld will be consistent in uniformity, o
penetration, and appearance and will bend 90 degrees without
+ " fracture or- breaks. . .
v
&, 15 (Fillet ‘Weld, Lap oint, Flat and Overhead* Positions) Given
) oxy-fuel work stat¥on, mild steel plate, rods; construct a_lap oo
; weld in all positions. . The weld will be straight,<have consist- ¢
) ency of width and height with proper build up and no slag, and /
. will bend 180, degrees without cracks or breaks.

e 4ol6 ' (Weld ‘Corner Joint £§utsid;7 Flat Position) Given an oxyacety- .

- lene welding station, mild, steel plates, filler rods, persqndl
- .- safety equipment, and the necessary tools and materials’
' /fconstﬁzct a corner -joint in the Flat positions. The bead must
. . be streight and uniform in height and width,” have a uniform
. S _ ’ : ] - ; ’

3. 74, T

.
] \ a




4,17

4.18

-/ - L

3

f
ripple formation, have no undercut, porosity, craters, or
oxidation, and must be fused with the base metal. The crater
must be completely filled at the end of the joint.

(Construct Pipe Weld in Fixed Position*) Given an oxyacety-

lene welding station, mild steel pipes, filler rods, personal

safety equipment, and the necessary tools and materials; weld ’
given pipe in fixed positions. Bead must be straight and

uniform in height and width$ have a uniform ripple formation,

have no undercut, porosity, &traters, or oxidatiom, and be

smooth on inside of pipe. Root bead must completely penetrate

into root of joint. *

(Braze Mild Steel) Given
mild steel coupon, brazing r

oxyacetylene welding station,
d, flux, personal safety equip-

ment, and the necessary tools and materials; braze mild steel. ”
Bead must be straight and uniform in height and width, have a
uniform ripple formation and have no undercut, porosity,

craters, or oxidation. S ’
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UNIT 4.0 ‘ WELDING I - OXYACETYLENE;\
TASK 4,01 OXYACETYLENE éUT{ING/WELDING '

TERMINOLOGY

PEBFORMANCE OBJECTIVE: \>

Given proper instructions, identify standard dxyacét&lene cutting/welding
terms, typically used in daily operations, on a written test with 80
percent accuracy. Use standatd oxyacety lene cutting/welding terminology
upon completion.of the training module to the standards of the instructor.

» .
I3

PERFORMANCE STANDARDS: "
} .
- Eighty percent accuracy in identifying standard terminology
typically used’ in oxydcetylene cutting/welding jobs.
- Upon completion‘of Module 4.0,-use terminology to instructor s
standards.

Terms, and. definitions adapted from: Welding, Cutting & Heating Guide,
Denton, TX: Victor Equipment Co., pp 54-57, 1977.

-

DEFINITIONS

ACETYLENE - Gas composéﬁ\éﬁ two parts of carbon and two parts of hydrogen.

When burned in an atmosphere of oxygen, it produces one of the highest
flame temperatures obtainable. -

ACETYLENE CYLINDER - Specially built containen manufactured according to
D.0.T. standards. Used to dtore and ship acetylene. §0ccasionally
called "tank" or "bottle.")

»~

‘ACETYLENE REGULATOR -~ An automatic valve used to reftuce acetylene cylinder

pressures to torch pressures and to keep the pressures constant.
~ $

BEAD - Denotes the appearance of the finished weld; describes the neatness
of the ripples formed by the.metal while it was in an semiliquid state.

~

BEVEL - Angling the metal edge where welding is to take place.
BOND - Junction of the weld metal and the base metal.

¢ o
BUILDUP - Amount a weld face is extended above the sy face of the metals
being joined. . \ >

«

7




UNIT 4.0 WELDING I - OXYACETYLENE
TERMINOLOGY' .

\
\
|
TASK 4.01 " OXYACETYLENE COTTING/WERDING .

) DEFINITIONS CON'T.

BUTT JOINT — An assembly in which the two-pleces joined are in the same
plane, with the edge of one piece touching the edge of the other.

.

CARBURIZING - A carburizing flame is an oxygen-fuel gas flame with a
slight excess of the.fuel gas. =

CONE - Inmer visible ‘flame shape of a neutral or near neutral flame.
~
" CONTINUOUS WELD ~ Makifig the complete weld in one operation. .

CORNER JOINT - Jungtion foymed by edges of two pieces of metal\touching
each othfr at angle 90 degsges, »

CRACKING - Action of opening a valve slightly and then closing the yalve
immediately.

CUTTING FLAME ~ Cutting by a,rapld oxidation process at a high temperature.
It 1s produced by a gas flame accompanied by a jet action which blows
the oxides away from the cut.

CYLINDER - A container used to hold gases used in welding. , See (Oxygen,
Acetylene.)

, EDGE JOINT - {pint formed when two pieces of metal are lapped with at
least ope edgefof each"at an-edge of the other.

FILLER ROD - Metal wire that is melted and added to the welding puddle : e
to prodice the necessary increase in bead thickness. (See Welding Rod,)

FILLET - Weld metal in the internal vertex, or corner, of the angle
formed by two pieces of métal, given the jofnt additional strength to
wSthsténa\unusuel stresses. N
‘ e

FILLET WELD * Metal fuaed into a corner formed by t o pleces of metal
whose welded surfaces are approximately 90 degreF o each other.

FLAME: CUTTING - Cdtting performed by an oxygen-fuel gas torch which has |,
an oxygen Jet. , -
FLAT POSITION - A horizontal weld on the upper side of a horizontal
surface.

4
.

FPSION - Intimate mixing of molten metals.

Al




UNIT 4,0 . WELDING I - OXYACETYLENE
TASK 4.01 : OXYACETYLENE CUTTING/WELDING
TERMINOLOGY .
// DEFINITIONS CON‘'T. .

r ¢
HORIZONTAL POSITION - A weld performed on a horizontal seam at least
partially on a vertical surface.
HOSE -~ Flexible medium used to carry gases from regulator to the torch.
It is made of fabric and rubber.

¥
JOINT -~ Where two pieces meet when a structure is made of smaller pieces.

LAP JOINT - A joint in which the edges of the two metals to be joined )
overlap one another. <

|
‘

. / - |

LENS - A specially treated glass through* which a welder may look at 'an

intense flame without being infjured by the harmful rays, or glare,

radiating from this flame. ‘

NEUTRAL FLAME - Flame which results/from combustion of perfect proportions '

of oxygen and the welding gas. Used for most welding jobs.

ORIFICE - Opening through which gases flow. It is usually the final
opening; or any opening controlled by-.a valve. .
OUTSIDE CORNER WELD - Fusing two pieces of metal together, with the
fusiofi taking place on the underpart of “the seam.
1

OXIDIZING - Combining oxygen with any other substance. For example, a
metal is oxidized when the metal is burndd, i. e., oxygen is combined
with all the metal  or parts of it.
'OXIDIZ;NG FLAME - Flame produced by an excess of oﬁygen'in the torch
mixture, leaving some free oxygen which tends to burn the molten metal.

- - '
OXYGEN - A gas formed of the element .oxygen. When it very actively .
supports combustion it is called burning; when it slowly combines with a’
. substance it is calléd oxidation.”®
OXYGEN-ACETYLENE ‘CUTTING - Cutting metal using the oxygen jet which is
added to an oxygen-acetylene preheating flame.

OXYGEN—ACFIYLENE WELDING ~ A method of welding which us& a fuel combi-
nation of

two gases — oxygen and acetylene. . ,
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UNIT 4.0' WELDING I - OXYACETYLENE
‘ 7 TASK ) 4,01 OXYACETYLENE CUTTING/WELDING -
g . TERMINOLOGY
» - &

. ¢ -
DEFINITIONS CON'T.

OXYGEN CYLINDER - A specially built container manufactured according to ¢
- D.0.T. standards and used to store and ship oxygen,
Q » -
OXYGEN REGULATOR - An automatic valve used to reduce cylinder .pressures
to torch pressures and to keep the pressures constant: They are never
to be used as acetylege reguldtors. -

.

MASS — Weld metal created by one progression along th weld.

PENETRATION - DeptK’of fusion into the<ba§5 metal as measured from the
surface of the .base metal. f )

> ~

{PREHEATING - Temperature to which a metal is heated before an operation
is performed on the metal (welding, cutting, forming, etc.). ;

PUDDLE - Portion of a weld that is molten at the place the heat is
supplied. : "

. ROOT of WELD - That part of a weld farthest from the application of weld '
heat and/or filler metal side.

SLAG INCLUSIONS - Non-fused, non metallic substances in the weld metal. *

" TACK WELD - Small weld used to temporarily hold together components of
an assembly. . .
T-Jd&NT - Joint formed Hy placing one metal against another at ap angle
of 90 degrees. The edge of ons*petal.contacts the surface of the other .
metal. y, .
: { ;
TIP - Part of the torch at the end where the gas burns, producipg the
high—temperature flame.' In resistance welding, the electrode-ehds-are -
sometimes called tips. . T 1

3

N TOE of}WELD - Junction of the face of the weld an%)the base metal.

.TORCH = The mechanism which the operator holds during gas welding and
cutting, at the end of which the gaﬁes are burned to perform the various
gas welding and cutting operations.

WELDING - Art of fastening metals together by means of interfusing the
metals. ) , \ ﬂ*

. WELDMENT - Assembly of componept parts joined together by welding.

g g - o8 | ' !
(S . . . ’ .
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CTooeeee~ s - UNIT 0 440 . WELDING I-= OXYACETYLENE .
‘L ' TASK 4,02 - OXYACETYLENE CUTTING/WELDING

- *  SAFETY

3 .
PERFORMANCE OBJECTIVE:

; rd

Given proper instructipqs‘concérnihg'oxyacetylene cutting/welding safety;
demonstrate proper usd of protective clothing and equipment to protect
against hazards’ in gas‘'cutting/welding with 100, percent accuracy.

.PERFORMANCE ACTIONS: . " '
. ) » ; ) ‘
) 4,0201 ‘Identify different types and usés of body protection
& ' clothing and devices used in gas cutting/welding -
with 100 percent accuracy.
a. Goggles: One-piece and two-piece to filter
light - °
rays and protect eyes from hot metal
and sparks.
b. Welding gloves. ~
c. Protective clothing:
’ ’ . (1) Welding jacKets or aprons, ‘etc., as appro-
priate.
. (2) Recommeyation not to wear trousers wit
. ' cuffs. ) = G;K
) e y (3) Boots or leggings. (Recommendation ndtJto

wear canvas/cloth shoes.)

4,0202 Check oxyacetylene cutting/welding equipment for
. . safe opergtion. “ ’
&> a. = Test all hose and regulator connections with
soap solution *(orientation task).
, b. Never useé oil or grease near oxygen and other

fittings.
c. - Identify oxygen and fuel cylinders without
. error. -~
s _ d. Verify that cylinders are fastened in position
- - T T o — T oTekorrectly. - T . ;
. ~‘Ve. Inspect hoses, regulators for wear.
. . £.. Check storage of empty and full cylinders for
. ' _ proper separation, position of cylinders, etc.
. . ) *See Task 4.0, "Perform Seap and Water Test" :
‘ ‘ Check oxyacetylene cutting/welding work area for'
proper ventilation. Should meet OSHA Staﬁdards.
. ~ 4.0203 | Demonstrate Safe Practices:.
: a. “Use caution in pickfng up pieces of hot metal.
. \ Use pliers or tongs. Mark "hot'" metal left to
»

cool. ; ’ - s

A
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UNIT 4.0 ‘ ,' . WELDING I - OXYACETYLENE

TASK . 4.02 ] OXYACETYLENE CUTTING/WELDING . -
. SAFETY (Con't.)
L]
. PERFORMANCE ACTIONS (Con:;.): . '
b Keep combustibles from heat.
Cc. Protect others from heat and hot slag.
d. Don't weld a completelY’closed container (Danger
. . . of. expansion explosion).
. e. Avold wearing contact lenses when in welding
area. N
PERFORMANCE® STANDARDS : L7 /

\ .

- Identify proper safety in oxyacetylene\cutting/welding on a
written knowledge test with' 100 percent accuracy.

-~ Demonstrate use of protective equipment used in cutting/qelding.

- Demongtrate safe practices in welding.

- Practice proper ventilation techniques in cutting/welding.

SUGGESTED INSTRUCTION TIME: 20 Hours’'
. ® ,

RELA&ED TECHNICAL INFORMATION:

~ Identification of welding eqhipment.
‘= ‘Orientation to dangers of oxyacetylene cutting/welding fumes

or flash to welders (i.e., wearing &f plastit contact lenses,
burns, etc.).

NOTE:, - See "Safety Precautions for Oxygen and Acetylene," South

\ ‘Carolina Curriculum’Guide for Welding, Columbia, SC: SC State
Department of Education (Office of Vocational Education),
1972, -

4
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UNIT 4.0 WELDING I - OXYACETYLENE
TASK 4.03 PERFORM SOAP AND WATER TEST (SAFETY)
» »

PERFORMANCE OBJECT-IVE: T T e

Given oxyacetylene cutting/welding equipment to be tested for leaks,.
neutral soap and water, and prdper instruction; perform a soap and water
leak test. Mark (with tape, etc.) ,all discovered leaks for repair.
Hoses and torch will not leak after repalr and test.

PERFORMANCE ACTIONS:
. " 5
4.0301 Close torch valves..

4.0302 Apply normal pressure.

N 4.030} Mix neutral soap ang‘water. / ) .
4.0304 Brush soépy water oier hoses and valves.
4.0305  Check for bubbles. f;\ < 4,
4.0306  Mark diséége;ez leaks with tebe. Bl ’
4,0307 Relieve hose pressure. ,/C' .

\> 4.0308 Repair hoses and t9£ch ae required.
4.0309 Recheck for leaks.
- ’ » / ISR

PERFORMANCE STANDARDS:

- Perform soap and water leak test on oxyacetyleme cutting/welding
equipment to instructor's standards. ’

SUGGESTED INSTRUCTION TIME: Orientation Task

RELATED TECHNICAL INFORMATION:

/

- Oxy-fuel cutting/welding equipment. J e
- Proper safety precautions.
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T=OUNIT 4.0 S WELDING I'- OXYACETYLENE : L
. . P P . |
o © TASK 6.4 /- 77" IDENTIFYING OXYGEN AND ACETYLENE ' i
' ' . GASES ANDCYHLNDER HANDLING - o
¢ ) : X .
4 —_— * ¢ A
T L
. Ba ‘ o Y
- PERFORMANCE OBJECTIVE , - .
’ — Given - prop\urinstructio ""and demonstration, id:entify with 100 pereent‘ ‘“
) ' - accuracy characteristics of ¢xygen and acetylene gases and demonstrate '

proper’ handling of, cyla.nde"rs to the standards of the lastructor. . ¢

AY

. . ) " e . . ) ‘ * e, .
e ' PERFORMANCE ACTIONS: s s ' : /
. 7 4,0401 " Identify with 100 percent accuracy characteristics
. _ o o of oxygen and acetylene gases. . . ] N

b. ’Describe potential dangers 4n’ handling,both
. - gases and tybical bressures under whith gases

o shoulc? be used. .
- * . by ¢ ° s
o g\ . -, 4.,0402 Identify difference between oxygen and acetylene : '
S . . cylinders with IOO percent accuracy. .
: . 4.0403 Demonstrate proper handlifg of gas cylinders: ‘.

. . . a. TFasten cylinders securely in upright .position. ’

‘ 7 / o o b.  Use proper me thod (or tool) to open/close
9 ' "~‘<.‘ L ) . cylinder valves. > . - . .

' . Lo . C. Demonstrate proper storage of cylinders. = -

.’ - d. Demonstrate proper handling o%‘ ¢ylinders in
K oot C’\ © e ining. ( , \ . '
. , Y ) , N 'X‘ .' fﬁ . * . ' N F)
' T éE’:RFORMMCE STANDARDS: ' | \ : e ' C
' ) [3 .

. » 8 IS . . . \

. .o B - Identify major char\acteriStics of oxygen'and acetylene gases . S
) that apply to weldifxg on a written knowledge test with 100,
" S percent accuracy. :
a - Demonstrate proper ndling of gas cylinders to the standards 5
el e of the instructor, .o - f
' t . fa . It . \ . . ’ .
. ' SUGGESTED INSTRUCTION TIME: 416 Hours, : ’ R . “
. - “ I . . . . ~ 4 ’« i ; _J
T < ColEe N ’ o

. " ' ’ " ) * . ° > -

. Ta? . - . . . «
@ ¢ e . R ) - [ ” ) . L4 . o
o S .o ,

’ Ead ' 3 . L' : . I . !
. . ”‘ . " N G“% . , )
".. . * - . ‘ L. . ' 1 ' 62 A \ - oot . - , o
v Q o o o .,

-t Ky . . . . ).
B R . .
ERIC : 0 - ' :
JArunr Provide Ic * - " .y L‘\ . - ’ * i
. N M - . a f
* s




o uNIT L 400 ' WELDING 1 - OXYACETYLENE S
¢ TASK . 4.05 .- SET UP OXYACETYLENE CUTTING/WELDING
‘ : - o ST}TION .
. . : ’ * Al ./: LY
¥ PERPORMANCE OBJECTIVE: , : . )
e ’ ! / " . ’ . )
. Given oxyacetylene torch, regulators, hoses, check valves, cylinder
. C + wrench, oxygen, and fuel cylinders and portable cart; set up a portable .
' or stationary oxyacetylene cuttj welding station. The oxy-fuel equipment -
\3 . wili not, leak‘and will operate as the manufacturer intended. Y A
‘,'e“r;ep . .
) ' PERFORMANCE ACTIONS. e - ‘ fe “
LY ' -!jA - ‘ 5 : \ ’ .
. : 4.0501 Chain cylinders to cart. ‘ '
. ' N , o ‘ ’ o - *
- . - 4.0502 Remove ‘cylinder eap. ¢ )
- P;, m . - M . .
‘ e 4.0503 Crack cylﬁnder valves to..clean out foreign parti)é , A
- ) and inspect threadds. . L, ‘ . .
. » ' . . . -
¢ ~ - 64,0504 Attach regulators. = . ¢ ° .
S . 4.0505  TInstall check valves. : ° s I :
‘ t" ; '4.0506 Attach hoses. - ' . B 4 )
i . . . ; " » . ‘ . . « ’ \
- s . 4.0507. Attach hoses to torch/ (Set proper pressure for g ’
’ . ©  tips being used.) . :
) . N - ' N . ] >
. . . 4.0508 Check for leaks. - S L,
PN ’ . . .
‘ ) ":o . . ‘) ’ Y . ‘ s , . . ' N . L3 &
v PERFORMANCE} S'EANDARDS: v , )
- - ' . Lo ¥ ~ .
. . - f(y«-fuel equipment will not leak ‘and w111 operate safely as
'\ i he manufacturer intended. -
/—\/.wf 90 percent minimum on _knowledge test conserning cylinder .
4 - handl:fng, regulatots, and set-up of oxy-fuel welding vequipment.
o - Set up oxyacetylene cutting/we.lding station to instructor ]
standards. . .
SUGGESTED INSTRUCLION TIME: 3 Hours ’

. ! [ \‘
L] v \ , { e R .
[ ‘ ) : R
X RELA’I‘ED TECHNICAL INFORMATION . . K
) . E f © = Safety: na. =Cylinder storage and handling . ,
) R ' B Purging equipment p . )
‘ T 4 ’ © Coev Gas: '(l) Pressures, (2) Ventilation p °
* I “ d. - Inspegtioh procedures . . . .
- Manufacturer's specifications and instructi . ot
. . . - 63 ¢ e . .
: ) . :’t . . . 4 - . k' it . . ‘/ ’ ( ’
Q , - ‘ "._“' . &f.} . Y. ': o oA
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. Weidng Regulators

JORKING BRESSURE
1. éAUGE 50 PSI

A. OXYGEN REGULATOR GAUGES

| \ | |} «——= 2 CYLINDER PRESSURE GAUGE 0 to 3000 PSI
o ' ‘ U L~
- OXYGERCYLINDER
INLET FITTING
i
« . 4, OXYGEN REGULATOR ADJUSTING SCREW . ‘
@ XYGEN HOSE \ o 3
QUTLET AITTING ————> &% 6. CYLINDER .
- ~ , /P;RESSURE GAUGE.
. : . 0-400 PSI \
. . . . i
|
B. ACETYLENE REGULATOR ‘
f " o R
¢ - " '
@ 7. WORKING ™ X
‘ PRESSUREGXUL‘:E/ ~ / .
0 TO 30.PSI 10. CETYLENE .
o ‘CYLINDER
o U . INLET FITTING
. o
. T, ACETYLENE REGULATOR ! ‘
o - v, ADJUSTING SCREW
. l . A . l -
FRIC. 9. ACETYLENE HOSE QUTLET FTTING —— > :
- S -
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UNIT

" WELDING*I - OXYACETYLENE

4.0
v ,
TASK 4.06 CLEAN OXYACETYLENE CUTTING/WELDING
P , TIPS
[ P -
S -
PERFORMANCE OBJECTIVE: - . ' -

1]

WELATED TECHNICAL INFORMATION:

N

)

’

Given oxyacetylene cutting/welding equipment, tip cleaners, and 1nstruc-

tions; clean both cutting/helding tips.

NOTE:

PERFORMANCE ACTIONS:

¥

. ° -

This obJective will become standard practice when using oxyacet-

¢

ylene welding and cutting equipment. : g

4.,0601

&.06Q2

" 4.0603

T 4.0604

v

PERFORMANCE STANDARDS: . -

-

1]

SUGGESTED

1

_F

Al

Clean tips to. instructor's standards or manufacturer's.r
dations, avoiding damage t¢ tip, ard reporting any damage
tips to instructor.

NSTRUCTION. TIME: 1-2 Hours

r . - .
’ ! q M

]

\/ .

Examine tip to determine orifice (opening) size, and ’

condition of grifice end of tip.
\

Select prope (correct size) tip cleaner(s).
v . .

(May be optional or orientation only), Smooth flame

end of tip 1f it is scratched or rough (file ogifice

end) or use tip reamer. .

Clean tip:

a. Start with tip cleaner two sizes smaller than-

, tip orifice. {

b. 7 Use straight‘push—pull action to e11minate
egg-shaped&opening.

c. Gradually increase tip cleaner size to original
orifice size. .

d. Where possihle, insert long tip cleaners through

oaek of tip. . . ﬁ

~ .

3

-~ \

‘manufacturer.

I

Determine that tiSZ are being used with torches from the same

Identify wvarious

ps.

Identify typical tip sizes éNo standard numbening system)

Eal

-

oW




- ‘ . - . 5 . L ]
- WIT. 40 M WELDING I - OXYACETYLENE - .  ~— . =
C R . TASK 4.07 . ." LIGHTING THE TORCH . '
2 4 - . - _ : n - : ; T 7 e
- PERFORMANCE OBJECTIVE: ‘ B ; . C f‘xfﬁﬂ

‘Giveo oxyaqetyléne cutting/welding equipment, striker,'sample metal,'to

be used in -job; light torch (for cutting).
t . -

*NOTE: Tasks.of (a) lighting’the torcﬁ and (b) adjusting the flame ]
sl typically will be accomplished as®a continuing action. { e
, . ’
.Y ° ~ . PERFORMANCE ACTIONS:
, ”_ . 4.0701 Selectgproper tip size for\Job (Detefmiﬁe by
L. AR . . thickpess of metal.) - - .o ‘
- . " . - o/ . . v
o 4.0702 »Set ‘regulator pressure for job. . . ",
v / . . » .
Ed ¢ . &
’ 4,0703 .a. Open oxygén valve on torch handle. A
T . *» b. Adjust oxygen regulator to desired delivery
. . range.
T, . - ) ) P
) . 4.0704  as Open' fuel valve‘'on torch handle (1/2 turn) .
’ . 0 . b. Adjust fuel" re'gul(tor to required_delivery
: range. ¥
» ’ [ v
4.0705 Point torch head (flame dir tion) away from persons, .
. TN cylinders, or flammable ferials ¥efore lighting. .o
. . N
. 4.0706 a. Open torch’fuel valve approximately 1/2 turhn.
' .. - b Ignite gas. Hold torch in one hand and the
. ' . spark lighter in the other hand. :
‘ ) i ' ( h‘ t ' ° '.
. 'PERFORMANCE STANDARDS: ' A P . .
\ . \ o 3 oy h s /
A ' - ﬁfleet proper tip for welding job; adjust regulators according
o . Lo text or, teacher's instructions or manufacturacr's standa?ds?
o " . ’ use proper safety equipment; and light Rotch. - |
. *(Task' typically will be accomplished jointly-with adJusting
‘ . flame. ) ) .. .
X Lo ‘ L o :
, a . :’ ’ , ’
) SUGGESTED INSTRUCTION TIME! 9-15 Hours ' . N I ' .
RELATED TECHNICAL INFORMATION: : e e
| ’ - Able to t up oxy-fuel cuttlng/welglng station. , ; -
| Q; - Selec'ti of cutting/welding tips. ' .

- Wear protective goggles’ to shield against\Qright light.
L4 b i ) 67 ¢ . c\!‘
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| - . ¢ -
UNIT 4.0 WELDING I - OXYACETYLENE p
Q A g : : .
. ' TASK 4,08 . ADJUSTING FLAME
- —a a : - . i
. .‘. : N — . - ‘ ?’
.. - _PERFORMANCE OBJECTIVE: ; " ‘ . '
« Given oxyacetylene éntting/welding equipment including striker, adjust
flame for job. o * . . . -~
), NOTE: Tasks of (a) lighting torch and (b) adjusti flame typically s ’
. will be accomplished as a continuous action. ~r !
PERFORMANCE AGTIONS: : _— o .
* k‘l 8 \. . ® .
‘ .4.0801 Light. torch. (Point flame away from persons, cylinders,
s ’ ' . or any flammable materialg.) ;
. P *
N 4.0802 = a. Keeping opening fuel valve until flame stops .
smoking and leaves end of tip by ‘about 1/8 y
inch.
b. Then, slightly reduce fuel supply to bring
) : flame back to tip.
&
g 4,0803 Open torch'oxygen needle adjustment valve until a
. L bright ‘neutral flame (for cutting) is reached. .
o \‘ . . - ’> * v
‘ - 4
o . o A)
' PERFORMANCE STANDARDS : s \ -
° .
' - AdJust tétch to a ne//;;h flame (for cuttlng) to meet manufac-
- . ’ turer's specifications, or inmstructor’'s standards.
o » - (Task may be accomplished jointly with lighting.the torch.)

. .
o .
/ ¥
. .

' " SUGGESTED INSTRUCTION TLME! N/A — See Note

o
. v
$ ‘ . N ‘ » ,
RELATED TECHNICAL INFORMATION:®  °
CAUTION: If bgckfiye or flashback is experienced, immediately turn of ‘
.oxygen valve, then turn off fuel valye. -

. 5 Oxidizing flape. ' - o \ L

. ~ “Carburizing flame: - . ‘ '

o ; / ' ‘ ) N - T b .0, . CT '

A

. A A\l v
: ) > . v
u. . . N
., e “s ]
\
]
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- UNIT 4,0° , ' WELDING I - OXYACETYLENE )
. - ' . ¢ ' N 5 r
‘ - TASK . 4,09 OXYACETYLENE CUTTING '
4 ‘ PERFORMANCE OBJECTIVE: ° . . T s

" » ’ N y
) Given oxyacetylene cutting equipment, set up the equipment for a cutting
job, and cut given thin and thick steel according to instructor's assign-

ment . . .
PERFORMANCE ACTIONS: - .
3 L - 4/
* 4.0901 Make usual preparatjons for cutting. .
. L . i s
4.0902° a. Set oxygen. regulator:.\ ’ - .
" 'b. . Set acetylene regulator. . ’ N
" c» - Adjust as’ necessary . ’ :
. - 4,0903 . a. «Turn on acetylene yalve. _
oY ' b. Light torch with sparklighter (striker). o
) R (NOTE: Avoid using butane lighters .and -
- v~ matches!) ) : .
—c. s - . . &
2 . . ’ :
. 4.0904 a. Turn on oxygen preheating valve. : o
. ' ‘! b. | Adjust to neutral flame. |
. . C 4.,0905 Press oxygen high—pred&pre lever and observe preheating
] - flame. . |
. . " ’ . |
) .4.0906 - PositiOn “steel plate. ’ o . , .
r » . ‘ _ |
BN %.0907 a. Hold torch tip at right angle to plate with
s . , inner cones +/- 1/8 inch above plate. "
e . V. b. Heat edge of plate to bright red (at guideline). |
3 » ‘ ) -~ ¢. Press oxygen cuttirng level®and move torch - - . |
' ' v ’ ‘forward along guidelines to begin cut. PR .
* ' ,:g . 4.0908  Move torch fast enoygh to maintain smooth, even cut ‘
T : ‘ on thin and thick steel. (If cutting actions stops,
* . release oxygen cutting lever and 'preheat at end of
] {”\‘ . kerf and continue.cut when steel becomes red.) -
; ) ) i i .o . . {
v PERFOQMAI:ICE‘ STANDARDS : . r
. P ‘. T4 Set up-'complete oxyadetylene cutting station following proper
. v sequence and safety jrecautions. - ) .
- Light anhd progerlx adjust flame for cutting job.

- Cuts must meet' the instructor's standards and industry standards.
.o . NOTE: _ Proper cutting speed can ‘be mastered only through N
T e ' experrence . :

bl

LY
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UNIT 4.0 * " WELDING’I - OXYACETYLENE

o , . (
@ ' “TASK Ty V4.09 . OXYACETYLENE CUTTING (Con't.)
* . : - . . ) =4 2 - i \i -~
‘SUGGESTED INSTRUCTION TIME:/(Combined with 4.07 and 4,08) .
RELATED TECHNICﬁ)L INFORMATION:
- Oxyacetylene safety: Equipment, operation, .pe1"sonal. ’
" - Cut lines outlined by soapstome or chalk, . *
RECOMMENDEP ' ) ) — * . e .
- Use on‘ly enough flame to cut metal. ° .ot PN
, ) . ) - . N b -
N * < . '
« w ,
. - ’ . : -~ 0\
e
N - ’r.
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WELDING I - OXYACETYLENE

? _ . ,
‘ . TASK - 410 « ' PREPARING THE JOINT

. BN
. } i L

o

£ PERFORMANCE OBJECTIVE: , - ’ ‘

a
\]

Given metal to éIean and prepare for welding or a welding job, seleck ‘ .

— - the best joint and prepare the joint for wglding. .
PERFORMANCEy ACTIONS: - ‘ : .
. " , . . *
+ 41001 Sefect type of joint: (Select simplest joint to N
. produce strongest weld possible.) )p .
a. Lap A .
' ' ) b.  Butt ’ . X .
' o -c., Edge " , .
*d.. Cornér - iy . . .
./' o R e. T ) . ’ . . N
“ 1 . . o
, 4.1002°  Prepare joint: . ‘
. . a. Prepare metal for deep penetration, keeping
L ) o ' ‘metal edges true and straight. .

- . Q. Clean apd dry metal prior to welding.
CMC//« o '
PERFORMANC};f STANDARDS :» _—

. . - The best (simplest) joinx to produce the strongest weld possi-
. ) *ble must be chosen as judged by the welding instructor and the-
- *  joint must be properly prepared for welding, to include free )
. . ‘ " from any material that might weaken the weld, and cuts that
o are appropriate for the weld to be made. - -

A
3 [ X3 A v

SUGGESTED INSTkUCTION TIME: 3 Hours - . '

. . B . .
. N r
s " > - . \ » . . .
4 N
.
.

- RELATED TECHNICAL INFORMATION:

. ‘;, - Oxyacetylene cutting. . ' v
PR - Metal characteristics (thickness and appropriate ¥elding” .
‘ < joints). - )




UNIT 4.0 ” ' S WELDING’I ~ OXYACETYLENE

TASK 4.11 l,t CARRYIN& THE PUDDLE (EUSE)

»

PERFORMANCE OBJECTIVE:

Given oxyacetylene welding equipment and metal to weld without filler'
tod, establish a molten puddle and run straight even beads (without
filler) in the flat or other. positions assigned by the instructor’

PERFORMANCE ACTIONS: -

-

4.1101 Put on safety equipment,
’/2.1102 v Position .steel on support (table, etc) as instructed
and to the standards of the instructor. ’

4,1103° Set up oxyacetylene welding station and adjust
, g regulators. .

4.1104  Light torch and adjust for a neutral flame.

4,1105 Point flame in direction of weld at 35-45 degree
angle with no side .angle.

4.1106 Lower torch until inner flame is about 1/8 inch from
-metal. -

4.1107  (Recommend) Begin weld at right hand edge of metal.
_(If right handed.)

. e ‘ .

4.1108 ‘Move flame in small circle until pool of molten

metal forms (about 1/4 inch in diameter).

'4.1109 Move' flame along {ine of intenfied weld to form.
.+ overlapping circles (carry the puddle) in uniform
"bead. (Scribera line or use a straight edge to help
puddle a straight bead.) -

9
1

(NOTE: Practice will be required to develop skill '
in puddling.)* . ~

‘e

PERFORMANCE STANDARDS: - N

- Run a bead without filler rod, according to the instruftor's

standards, keeping the bead straight and maintaining a uniform
puddle. - - ' '

7 LY

.(l ,3
< 72 v ¢




UNIT 4,0 WELDING I ~ OXYACETYLENE.

» - v ¥
‘ TASK 4.11 CARRYING THE PUDDLE (FUSE) (Con't.)

»

-

SﬁbGESTED IN§TR€FTION TIME: 4~6 Hours

RELATED TECHNICAL INFORMATION:

7 \

+

) - Safety procedures. .
- Setting up oxy-—-fuel statdon. y
~ Flame adjustment. -,
~ L
’ 1 B
g
c 2 7 -~ -
~ \
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UNIT 4.0 - WELDING I - OXYACETYLENE  ° ‘
TASK 4.12. RUN A BEAD WITH FILLER ROD

- y o
4

PERFORMANCE OBJECTIVE: . ’
. .“,I . . \
Given oxyacetylene welding equipment, steel plate, and filler rod, 5

demonstrate the proper procedure for carrying the puddle with filler
metal in the flat position or other positions that.may be required by
the instructor, to the instructor's standards. y

. .

» « ) \ . -
PERFORMANCE ACTIONS: ) . i .
» ) : h
N ~ . \ ? . - » ]
4,1201 Put on safety equipment. Take safety ‘precautions, Voo
4.1202 ' Position metal. " o
“ . * LI
4.1203 Set up oxy—fuel welding station. ) © s . /
/'.', 9
4,1204 a. Establish puddle with torch angle 30-45 degrees i
" b. Place inpmer cone about 1/16 inch from metaly’ | 3 "
- . puddle. .. . , - o

. i d oo

t B .
4,1205 Begin travel when a molten puddle is established.

2N

471206 , Add fillgr rod tor puddle withdraw as necessary.

s

v4.1207 - Move puddle forward<with torch, ;llowing puddle ‘to

« form in base metal. .
. 'y ‘X - t * .
. - 4,1208 Maintain puddie size and shape so that bead is
smooth and in a straight line. -
. T (NQTE: Practice will be rquired to develop consist-
) ently satisfactory results.in-running a bead.) .
PERFORMANCE STANDARDS : ~ - 7 ' i
AY .
- ’ / . . ’ '
- Using oxyacetylene welding, run a bead with filler rod, in a '~

straight line, with uniform width and 'height,-with a- weld '
peneerating -about, 100 percent thickness of metaL base, con-~ &,
sistently satisfactory' to the instructor's standards

k4

SUGGESTED INSTRUCTION TIME: 6 Hours

S

: R S .
v - 2. . .
RELATED_TEGHNICAL INFORMATTON: . ) : : A
\?‘\"Jb' - v ) . :f . ,

- Fl_lié‘ ‘I'Od. v - : ’ * ) -

- Tip selection. ‘ - ' A

4 Puddling, o oS '

. . . 74" ‘
- (: :—
“ . o/ ') ‘ N
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UNIT . 4.0 ’ WELDING I - OXYACETYLENE
o TASK 4.13 B WELD OPEN BUTT JOINT, ALL posITIONS
”ei%;‘ ’ ( w
PERFORMANCE OBJEC'I‘TéVE: {
Given oxyacetylene welding station, fillertr rod, mild steel plates, ° f&:
persdnal safety equipment, and necessary too;s and materials; groove ’
5 weld g butt joint in all positions. The bead should be formed properly, .
straight, and uniform in ripple and width, with even height... .
¢ ¢ , N ) ' ’ 2 - L] Y
’ , .o - .
PERFORMANCE ACTIONS: o b ,
4.1301 Prepare for oxy-fuel welding. - '
- - . . ’ * ) i
o 4.1302 Position metal in butt joint, flat position. ’
. N ;e Co . 4.1303 Tack weld each end of the joint to hold position. ‘ .
- - ’ - .
,i‘f ’ 4.1304 Run &’ bead using acceptable stahdards (of industry),
(\ o~ ’ . to weld a butt jotnt (all positioms), “ ‘
iﬂ 4,1305 Inspect ‘weld for: '
. . (a) Proper penetration (100 percent)
‘ ' < o (b) Build up of weld around 1/16 inch above base ‘
' i ‘ surface. O )
i} K * (c) Bead straight and over center of joint. . .
“‘“ @ \ - & - . ‘ )
PERFORMANCE STANDARDS: !
‘ . = Weld a butt joint \n'all positions. - o .
. ' - The bead must be properly formed, straight, and uniform in
LN . ripple and width,gdth even height.
. “ : -~ There must be no undercut, porosity, craters, or oxidation, ‘
: hS 4 and the weld must be fused’ with the base metal. i S
[y . . . . . ¢ N ) * -
P ‘ . . i ot ,
. - SUGGESTED INSTRUCTION TIME: .'45 Hours C \ T
1 N A - u"
. RELATED TEC“NICAL INFORMATION: B S
3 i - Tip and rod selectién.’ : ‘ ) I

- Preparing metal for weld.
Testing of weld.’ . ) -
Safety. , i B '

i

- 0

. . . . . - L
. *ALL POSITIONS = Flat, Horizontal, Vertical, and Overhead. ' ° &
! e L S ) ' < * ’
~ . Q. *

<




UNIT . 4.0 - ‘

WELDING I - OXYACETYLENE®

TASK 4.14 ) WELD T-JOINT, ALL POSITIONS*

PERFORMANCE OBJECTIVE: 5

Given an oxyacetylene welding station, mild steel plates, and rod;
construct a T-joint weld in all positions. Weld will be consistent in
uniformity, penetration, and appearance and will bend 90 degrees without

fracture or breaks. . . ,

PERFORMANCE ACTIONS:

3

4.1401 Prepare for oxy-fuel welding.
. >
4.1402 Position steel plates'in T configuration. .

4,1403 Tack weld each end of the joint.
. - ( . \
4.1404 Inspect joint to ensure that plates are at right -
angles to each other after the tack.weld. (Correct
vertical plate with hammer if angle is not cqrrect.) .

4.1405 Direct torch 4% degrees to both plates and 60 degrees
‘to horizontal plates. Start molten .puddle, add
filler rod, and rum bead.

4,1406 Fillet weld T-joints according to fthdustry standards.
{NOTE: Watch for undercutting of vertical plate

g due to overheating.)

4.1467 Inspect weld for proper ‘penetration, pocketing
(bridging). . N

b

4.1408 Test weld.

PERFORMANCE STANDARDS: , g

- Fillet weld on T-joints in all positionms.

- Joint must be correctly posifioned.

- ﬁklaﬁﬂhst be uniform, consistent, with proper penetration,
shﬁg\uniform fusion, good surface ripple, and, meet industry

dards.
2 . . . /“

- - )
A\l

SUGGESTED INSTRUCTION TIME: 20 Hou;s

76

| © 47

i
1K

i




. UNIT 4,0 - WELDING I - OXYACETYLENE . e
. N Y . )
‘ TASK 4.14 . WELD T-JOINT, ALL POSITIONS* (Con't.)
RELATED TECHNICAL INFORMATION: .- - .
, o . .
-~ Safety. o .

-~ Tip and rod selection.’

-~ Positioning of T-Joint plates, .
- Tack welding. ’ . g .
.= Undercutting. ‘
- Testing T-Joint weld’

*Primarily flat or vertical éosition is used for secondary training.b
: . ’ ‘ . )
NOTE: Tasks 4.14 and 4.15 may be.exchanged in sequence.




UNIT - 4.0

TASK 4.15

Y
sho
f

~a

L
PR

‘ﬁ} WELDING I - OXYACETYLENE . y

FILLET WELD, LAP JOINT, FLAT* AND T .
OVERHEAD POSITIONS —

PERFORMANCE OBJECTIVE:

-

\

Given oxy-fuel work station, mild steel plate, rods; construct a lap

weld in all positions. The weld will be straight, have consistency of
width and height with proper build up and no slag, and will bend 180,
degrees without cracks or breaks. -

|

RERFORMANCE ACTIONS:

,1
S L
. ) v
2

4.1501 Make neceesary preparations for welding.
' 4.1502  Position steel plates for lap welding.
- - 4.1503 Tack weld .each of the plates. . 4
N 4.1504 Start molten pool at end of joint with or without -
filler rod and rum bead to complete lap joint.
4.1505 Inspect weid,for smoothness, even ripple, uniform
' ’ and complete penetration. ] . :
SPECIAL NOTE: Practice 'in ‘oxyacetylerme lap .joint welding
* typically will be limited to conserve practice '
: steel. v '
) . L .
PERFORMANCE STANDARDS: -
- ~ Weld lap joint of carbon steel plates with:oxyacetylene equipment. .

-~ The weld must be consistent and uniform, show uniform fusion,
‘good surface ripple, and have no slag.

-~  The weld must bend 180 degrees without cracks or breaks.

The finished yeld mst meet the instructor's standards.

. SUGGESTED INSTRUCTION TIME:; 4 Hours
¥ . -

RELATED TECHNICAL INFORMATION: .
- Welding procedures to ensure proper heating of top and bottom
plates. 4 A S

?

; T - Safety. T L ‘ ) B

flat position.

~

*Secondary training may concentrate on
L]
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© ONIT T 4.0 . WELDING I - OXYACETYLENE ° .
< TASK 4o¥6 ° WELD CORNER JOINT (OUTSIDE) FLAT . CoL
| . POSITION
. . »
PERFORMANCE OBJECTIVE: - / z

)
\
Given an oxyacetylene welding station, mild steel plates, filler rods,

personal safety equipment, and the necessary tools,éﬁﬁ—haterials, construct
a.corner joint in the flat positions. The -bead must be straight and

uniform in height and width, have a uniform ripple formation,  have no S
undercut, porosity, craters, or, oxidation, and must be fused with the .
base metal. The crater must be completely filled at the end of the
! joint.

PERFORMANCE ACTIONS: ’ .

4.1601 Make neeeésagy'preparapiong for welding.

a9
4.1602 Position steel plates at 90 degrees angle. Line up
' inner edges so they are even and touch. .

4.1603 Tack weld each end of the joint to hold plates in
' position.

4,1604 * Start molten pool at end of the joint and move '
puddle forward, forming bead by fusing equal amount
- i of mgtal from each plate.

4.1605 Check weld for consistency, uniform bead, proper
. penetratioh, complete fusion, and gogd surface

ripple. .

LN
PERFORMANCE STANDARDS :
>
~ Weld outside corner (or edge) joint of carbon steel plates by
gas welding flat position.
—- Weld must be consistent and uniform, with proper penetration,
v ‘ ' complete fusion, and good surface ripple. “
—- Weld must withstand classroom test for quality and not sho
any cracking or incomplete fusion and must meet instructor s

standards. ’ )
. ‘ .
_SUGGESTED INSTRUCTION TIME: "2 Hours ) y ﬁ!
) " L ' v"(’: 1]
RELATED TECHNICAL INFORMATION: | - A
L ) o ;' LY
- Puddling without filler. . 4 .

o . | 79 ivy




UNIT 4.0 WELDING I - OXYACETYLENE
TASK 4.17 (OPTIONAL) < CONSTRUCT PIPE WELD ‘IN FIXED
POSITION*

PERFORMANCE OBJECTIVE:

4

Given an oxyacetylene welding station, midd steel piBesd filler rods, -

personal safety equipment and the necessary tools and materials; weld

given pipe in fixed positions. Bead must be straight and uniform in
gheight and widt;Z have a uniform ripple formation, have no undercdﬁz7 /// -
porosity, crater§, or oxidation, and be smooth on inside of pipe. oot

bead must penetrate completely into root of joint. )

]
PERFORMANCE ACTIONS:

4.1701 Prepare for o%yacetylene welding. //
4.1702 Prep;re pipe nipples if applicable.

4.1703 Position pipe according to specifications.
4.1704  Tack weld pipe.

4.1705 Deposit root bead. (Penetrate joint and fill +/-
2/3 of joint.)

'£.1706 Deposit second weld bead. //“\

4.1707 . Inspect finished weld; inSpecE inside of pipe if
possible. . .

PERFORMANCE STANDARDS:

-~ Weld given mild steel pipe in specified position so that the
finished weld is straight and uniform in height and width, has -
a uningm ripple formation, has no undercut, porosity, craters,

or oxidation, and is‘smooth on inside of pipe. .
- Root bead must penetrate completely into root of joint.

SUGGESTED INSTRUCTION TIME: Optional

RELATED TECHNICAL IYFORMATION:

>

~~ *positions may inclﬁdej ‘Flat: 5G
- ., Vertical: 2G
- Diagonal ’
o

- ~ ¢

t
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UNIT =~ 4.0 WELDING I - OXYACETYLENE

1

. TASK 4.18 (OPTIONAL) BRAZE MILD STEEL

’

- PERFORMANCE OBJECTIVE:

Given an oxyacetylene welding station, mild steel coupon, brazing rod,

flux, personal safety equipment, and the necessary tools and materials; "~
, braze mild steel. Bead must be straight and uniform in height and

width, have a uniform ripple formation and have no undercut, porosity,

craters, or oxidation. . E

PERFORMANCE ACTIONS:

\

4,1801 Set up oxyacetylene welding station for biaziﬁé.
4.1802 Position mild steel coupon t§ braze:
(a) (Position plated in hutt joint, flat position.)
yf -

4.1803  -Position and tack wglé material.

4,1804 Braze weld butt joint using slightly oxidizing
, fXame )
. (a) -Heat end of filler rod. . ’
(b) Dip rod in flux allowing flux to cling to
S A heated metal.
(¢) Heat tack welded-areas to dull red; apply
filler metal.

4

4.1805 Inspect wsld.
3

PERFORMANCE STANDARDS :

- Braze weld mild steel plates so thiat the finished weld is flat

to slightly convex, gold in color and penetrates through the
Jjoint. o *

-

SUGGESTEﬁ INSTRUCTION TIME: Optional v

‘ 8L 112
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Addendum to Task 4.18

" ' CHECKLIST FOR WELD
Y :

\ /
CHECK IF WELD PASSES INDUSTRY' STANDARDS
(omit if does not)

H B Verti- Over-ff Pipe g |
. | ' Flat ntal cal head W il
. .
' —
S '
B BEC
RERE RREE MR MARE M &
‘ \ D = clo clo ool N
S yuEe] 1oiulel (iule) [y ull ol uroll o
5| (ool 3| lojloMs| |cloal ] |cjol—|of—+ M-
OB ORI IOEMIEHSOBMN|S[ORMITIO Ml ,
‘ 1. Even bead, - !
‘ 2. Even ripples in
bead. .
. 3. Bead uniform in :
. width. ]
4. Proper height in
‘ - _bead (not excessive). ,
5. No holes in weld. YT
6. Weld not brittle.- ’ .
7. No excessive metal
under joint.
8. Proper penetration.
9. No weld cracks. )
10. End crater filled.
11, , No cold overlaps
along joint seam. .
12., Good fusion and > )
penetration. ° nd } ’
*0Optional task at secondary level.
~ / '
»
¢
¢




- C - UNIIT 4.0 - OXYACETYLENE . L
OUTCOME-~REFERENCED TESTS ) f
< ' N ’ , . '-
1. What test should be performed upon completion of changing '
. * Oxygen—Acetylene tanks. ’ t
a. an air test ‘ : -
b. a visual test
C. soap and water test
d. none of the\above
2. On lighting the torch, show many turns should the valve ge
" opened on an Acetylene tank? .
a. five turns e )
b. one to one and half turns ,
C. full open ) .
d. 1/2 to 3/4 turns ' - .
3. The inter cone of the neutral flame is sifd to be about )
)\ a.  6300°.
b. °5900° .
~ c.  about 6000°
‘d.  all the above .
= ’ ‘
4. A reducing type flame is said to have a
a. excess oxygen .
. b. excess acetylene . .
c. both No?l 1 and 2
d. none '‘of the above
. 5. When cleaning an acetylene tip what size reamer should
" be selected first.
L] . \‘
f . a. the exact size . .
' b. one size larger \
¢c. one size smaller
, d.- none of the above
, . 6. Which type of flame is said to be'a cool flame?
f . g .
a. oxidizing flame
b. neutral flame N
T. carburizing flame
d. none of the above -
o
] . 's
. T-4-1




UNIT 4.0 OXYACETYLENE (Con't.)

COMPLETION . S ‘ .
7. What type of clothing is récommended for use in the welding shop?
- 8. leather shoes are recommended for use in
welding.
9. When chipping slag the welder must wear .
‘0. A - ' should be worn when using a side grinder.
11, should not be worn in the wpldiﬁg shop.
*
12. Report any repairs to the ° before attempting
repairs. A
13. 'Oxyacétylene gauges should ) be oiled. \
l4. Always use a wrench when opening and closing
oXyacetylene tanks.,
15. Oxyacetylene tanks should always be " ‘ when
stored in the upright position.
16. Acetylené becomes very. unstable when line pressure exceeds
17. Acetylene becomes very unstable if not mixed with ; .
18. The size of the Oxyacetylene welding tip is determined by
metal to be welded.
19. Which oxyacetylene hose has the left hand threads?
20. Which oxyacetylene tank has a double acting valve? Acetylene or
Oxygen . '
‘\_/
TRUE-FALSE ‘
. . v
21. Hot metal should always be “handled with pliers or tongs.
22. "All’items on the welding table are not always considered hot.
23. Butane cigarette lighters are not considered dangefoﬁs to the
welder when welding.
24. ‘- Oxyacetylene tanks must be chained when in use.
25. . Heavy oxidation type flames are the most desirable when welding.

T-4-2
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UNIT 4.0 - OXYACETYLENE °

OUTCOME-REFERENCED ‘TESTS '

-

TASK 4.11-A C L

l.

6.

* mat—
.

-

Name the (5) five basic weld joints:

l' -
2.
3'
4. iy /
- - _ ¥

5' 1

!Lthe five welding joints named above, which is .the sorongest
joint? .

.
.
ot l .

. . \ N

One factor tpat contributes to good joint geometry is ¢
’ - /\/

a. narrow biieled angle at joint

b. .'both plat of equal thickness

c. no apprecifble root face

d. consistent fit-up along the entire joint

Each layer of beads deposited on the base metal is called a

— 2. face
b. pass {
Ce run
de toe

?

A depression in the base metal made by the arc as the electrode
comes in contai;/yith the base metal is called a
a., groove .
b. blowhole
c. crater
d. ripple

A fillet weld is made on a

a. flat surface
b. lgp joint
C. open butt
d. grooved joint




UNIT 4.0 - OXYACETYLENE (Con't.) <

7. Which of these joints least likely to withstand excessive impact
or bending loads?

a. square butt joint -
b. lap joint

c. double T joint

d. double U butt joint

——

=
/’\‘

¢ IS
8. Which of these factors is not important in good joint design

-

a. sufficiefit gap ,
b. sufficient bevel

c. sufficient root opening

d. sufficient back-up strip

d— <

&

9. A deposit Jf onme or more stringers or weave beads on an unbroken
surface is called a weld.

o

10. Identify each of the items below.

1 . ¥ ‘ 1 ‘ : £

s, : /‘/‘\ %(
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UNIT 4.0 - OXYACETYLENE ;o { <

‘ * OUTCOME-REFERENCED TESTS

-

TASK 4.11-B

' L. When you open an acetylene regulator, never open the™valve:

37

ER more than five turns
b.  less than five turnms
c. more than one and one~half turns
d. at a high rate of speed

—

2. Oky-acetylene helding is a type'of:

a. blending A ) -
b. fusion . . St
c. finishing
d. \?razing .
3. lower the torch until ‘the inner cone is about of an inch from )
¢ the metal.

*

a. 1/16"
b. 1/8"
c.
d.

—

3/16" .

v 1/4"
' ,

4. When lighting a torch, point it in which direction:

. ‘a. left .
b. right [y
c. up . ‘ '
d. down

3
5. Before connecting a regulator to a cylinder:
- *\ "

check to see whether there is any gas leakage _
crack the cylinder valve to blow out dirt from the outlet
nozzle .

c. be sure the cylinder valves are closed tightly

d. wipe clean the cover glass over the gages

6. Always i cylinders to prevenﬁxghgg from tipﬁing over.

TRUE-FALSE

|

7. Acetyléne hose connectioné have right-hand threads.

N 8. The threads on the oxygen adjusting screw should occasionally be
lubricated with:light oil. .
. 9. " When you test leaks,iyou should adjust the regulators-acetylene
* . 20- 1bs. oxygen 40 lbs.

— T-4-5 ' ‘
e ' ‘ ' 108 Y
E o :




TASK 4.12

1'

UNIT 4.0 - OXYACETYLENE

., OUTCOME-REFERENCED TESTS
' » 0 ;;k‘

s . .

7,
[y

. > “ '
Which of these stdtemen;é’is not true? : -

-

/‘%. .
Which of these statements is true?

Welding tip sizes are specified by:

-
-

e

filler rod adds to tRe strength Yf-a joint

filler rod,should have the same properties as the

base metal

a good filler rod will flow smoothly and blend. easily A
with. the base metal . .
a filler rod will spark profusely regardless of the

kind of flame used

the dlameter of a filler rod is usually not important
in carrying out a weld

the rod to be used should normally be about the

same diameter as the thickness of the base metal

for most welding jobs' a  3/8" diameter rod should .
be used .

the larger the rod diameter is, the greater the
possibility of burn thru

‘manufacturer s trade name -

a system of numhgr which relate to the size of
tip opening

their length

the type of weldihg to be done and amount of gas
required . )

Which of'the,following should never be attempted?

b.
Ce.
d.

A

carbon entering the molten metal.

b.
“Ce
dl

Q..

<#= using pliers to remove a tip

removing carbon "from inside a tip with a tip cleaner °
removing a tip only after the tip. has cooled
occasionally brushing the eng/éf the tip with fine
sandpaper

—
flame causggﬁmhe molten metal to boil, due to "

- carbonizing 4
neutral
oxidizing _
none of the above . /

H
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UNIT 4.0 - OXYACETYLENE (Con't.) - €

TASK 4.12 . .

6.

The filler rod should be . in order to keep it away .
from the heat of the flame.

. -
a. Dbent at right angle
b. held above the pool
c. 1inserted near tite edge of the pool
d. - of a latge diameter

If the welding tip is too » holes will be burned in
the metal.

Moving the torch too slowly or too rapidly causes
weld beads. .

When the flame gdes out with a loud pop, this is called a .
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UNIT 4.0 - OXYACETYLENE

o o . OUTCOME-REFERENCED TESTS
\ . . - -

TASK 4.13 , S

L, When gas welding light gage metal, some opera¥ors prefer to hold 2
- . the torch:

a, like a pencdil . .
b. near the tip:

C. close to the needle vafve )
d. with both handsqfor a steady motion ~

2. To secure beads of uniform width and height you should:
[ 3

a. keep the puddle from getting too fluid

b. move the torch slowly . b
C. flip the torch to one side if the puddle is getting too
large ‘
d. keep the torch moving forward at, a uniform and steady -
speed’ “
)

3. If the torch is moved forward too slowly:

{ a. penetration is likely to be inadequate

b. there will be excessive metal hanging under the joint

c. the weld is likely to be too brittle )
d. the molten metal will lap over an area that is not melted

@

4. - When welding the butt joint, the bead build up should be about:

__ a. 1/16"% i ’ ,
b. 3/16" . ' -
c. l/4" ) .
d. 5/16"

. . e .
5. Progressive ‘spacing is sometimes used when plates are , o
welded, in order to allow for expansion- : !

6. Overhead welding requires very' careful regulation of ' .
> . : o~

\

- 7. If a fillet rod is too large, the heat of the will not ’

be enough to melt it. - -
8. When the filler rod is not being applied, keep the tip inside the ‘
of the flame.

3 9. What is a flashback?




o

[
UNIT 4.0 -

OXYACETYLENE (Con't.) .

TASK 4.13}\: ! -,
10, Gixe.a brief explanation of the following:
a. fusion NV a i
-+ b. penetration ~ . -
‘¢, weld reinforcement . ‘ - .
11.. Rame at least (4) four causts of torch backfire. .
, . <
’ /l'
2. 0
4 3.
. ’ ) L]
( 40 ’
’ \ . 7
TRUQSQQPSE \
- ) : o
12, In making a gas weld, the f¥ller rod should not touch 'the
weld pool.
The backhand welding is especially sulted for light gauge

sheet metal.

[y
4

*

.
[




UNIT 4.0 - OXYACETYLERE

_—

" OUTCOME-REFERENCED TESTS

4

-

TASK 4,14 to _ ' . \\

1. Wheh weldlng vertical, point the torch upward in the direction of
travel at about degree angle.

a. 30

b. 40 . T s

c. 45 ~ ~ l
.d. 50- .

|9

‘ ‘ .

2. Oxy-acetylene welding in the vertical position what should you
do if the weld pool seems to be getting too hot?

[

3. Do tack welds have to be melted out, or can they become a part
of the completed weI&? N

\

e ]
TRUE-FALSE  ~ o

4, When welding in the Mertical position, slightly use a
carburizing flame.

5. When shutting off the gas welding torch, the oxygen needle

valve should be closed down first.
L

» Wy
k 5

T-4-10
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UNIT 4.0 - OXYACETYLENE

.1 ' OUTCOME-REFERENCED TESTS:

-

TASK 4.15

- 1,

A lap joint is made with a I weld.

a. surfacing
b, groove
~ . " c. plug
d. ' fillet

)

2. Why is the lap joint the most difficult to weld?

e
TRUE-FALSE
' 3. The weld face of a lap jbint should be slightly convex. .
. . ' , . < - ‘ '
4. When welding a lap joint, ome should tack all four corners.
5. . When welding the lap joint in the flat position, the -

bottom plate is the most semsitive to heat,'

.
.
. ~
L]
- ' .
. " « ’
.
.

T-4-11
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UNIT 4.0 -‘OXYACETYLENE !

¥

‘ N ” OUTCOME~REFERENCED TESTS
1
T:\SK (0 . lb ,
L. The corner or flange jolnts are used a great deal on sheet metal
less than gauge in thicknesy. \ (l
a. 5 , . '
b. 10 ’ \ .
. c. 16 . ’
-~ d. = 24 i
9 ' A, - .
. 1. When would one uge a“filler rod on a gorner or flange Joint?

-

SN Whyx should you protect the weld pool on the corner or flange

Joint? A
. ‘ %Q
4 . ! *
»
- . .
TRUE-FALSE :
4o When tacking the corner or tlange joint, syou should tack .
‘ the plates about evegry 2 inches. . \‘{

5. Penetration Ls not necessary when welding a corner or %\

flange joint. .

. \
. “‘

w’“

¢

T-4-12




UNIT 4.0 - OXYACETYLENE
Pt g

OUTCOME-REFERENCED TESTS

TASK 4.17
1. Before makirng a butt weld .on pipe that is over inch

thick, bevel the ends of each pipe at an angle of 30 degrees
to form a 60 degree included angle.

a. 3/16

~ b. 1/8 ,
c. 1/4 ’
d. 1/2 / . . ”

2. How does one determine the amount of weld passes on pipe 3 inches
and under in diameter?

o | . | /1/

TRUE-FALSE ’ ’

3. It is general practice to weld pipe with the oxyacetylene
“rocess. )

o
4., In tacking up.a pipe joint, make sure thap the ,pipe ends are \',§§>
not touching.

5. Backhand.weLQing is never used to weld pipe joints.

\ 4

4




UNIT 4.0 - OXYACETYLENE ° ) ‘

. ‘ OUTCOME-REFERENCED TESTS
TASK 4.18 : -

*

. .
l. An important factor in joint design for brazing is:

a. adequate clamping provision

- b.  joint clearance ° s
c. edge alignment - }
d. the type of flux used " v

2. Which of the following statement is not true?
. @
a. clean, oxide-free surfaces are a must for good brazing
b, surface oxides can be removed by sanding, grinding,
or wire brushing - 4
c. surfaces for b;azing should have somewhat of a rough
* teXture
d. capillary action is not affected by joint spacing

3. VWhen brazing with oxy-acetylene or Mapp-oxygen, use a thin
metal:

a. slightly oxidizing flame
’ ' b. neutral flame .
C. slightly reducing flame
d. single flame tip
n .
4. The : mixture provides the lowest heat and is used mainly
in brazing thin sections. ) . >

a. air-gas ’ . e )
b. gas—oxygen wy

C. mapp-oxygen T

d. oxy-hydrogen .

" 5. A flux is the most commonly used for brazing.
a. gas - ;
b. paste ) ° e
e ‘ c. liquid e :
. . //d. powder
N\ 6. The joint is the one most commonly used and the strongest
of brazed joints. . . °
- rf .
a. butt - :
b. ¢ corner !

C. lap

. ‘ d. tee .
'

T-4-14
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UNIT 4.0 - OXYACETYHFNE (Con't,) o .
TASK 4.18 & L . . ?
7. In brazing, a L prevénta or inhibits the formation oxide.

8. The bronzd filler rod used in. bronze welding is composed of

and tin zinec.’ p

n e

- - e 'Y
TRUE-FALSE . . /'
9. Bronze welding is performedhid‘the‘same way as fusion welding,
except that the base metal is not melted. o
{- ‘a
10. In bronze welding the flux is applied by dipping the heated

rod into the flux and transférring it to the weld.
-~ ) .

A >

@
N 4
L]
* - '
-
‘ .
. ©
o
Ja
v.,,'?i‘
Q (4
@ F\'
. @
T-4~15 N
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. UNIT 4.0 - OXYACETYLENE

/
Answer sheet

. Nz
1. ¢ 14. tank
2. d r , 15. used
3. b 16 15(951
~ 4o b 17 aceEone
5. ¢ 18. thickness of
6. ¢ . . 19, acetylene
7. 100% cotton 20. oxygen :
-
8. Ankle top gteel hardtoe 21. trtue .
9. safety glasses 22. true
10, face shield S 23. false
. ¥, . ‘
11. . Contact lense 24, true
-12. instructor 25. false
13. never
J— oy
Task 4.11-A
1. 1. lap . 8. d :
2. tee ‘ LY )
3. butt 9.‘ surface
4. edge \
5. corner . 10, 1. toe .
2, face -t -
2. butt 3. throat
4, toe @
3: d 5. leg
. 6. root
4. b 7. leg .
!
. °,‘5. c © .
6. b .
7. a

Task 4.11-B

1. ¢ 4. 4 *
© 2. b 5 b
3 b 6 secure

7. false

8. false
119 : '
9. false

T-4-Aps. 1 *




Task 4.12
- |
"I. w L. d A 6 \\ a |
2. b \ 7. large
3. b . \\\\) 8.  uneven - )
4. a - - | 9.  backfire .
5. ¢ ‘ )
N Task 4:13
A : ‘
¢ 1. a 1. 1. Operating the torch at
' o lower pressure than re- : .
2..d quired for the tip size used.\
4 2. Touching the tip to the work. .
3., b \\\ 3. The tip may become overheated.
_ ° s 4, A loose tip.
4. a o 4 5 The inside of the tip may have -

carbon deposits or small metal

5. Dbutt particles inside the holes.
. 6. The seat of- the tip may have
) 6. . dirt on it, and nicked through
o ) careless .handling.
: - 7. torch ) -
' . l?‘{, false ’ l
8. : c ‘ :
’ 13. false
9. a flashback occurs when
the flame burns back
inside the torch and '
causes a shrill hissing : !
or squealing sound '
10. a. Fusion is the complete ///f/
blending of the two -
edges of the base metal . _—
being joined or the ’ -
blending of the base
metal and the filler o
~ metal, .
b. Penetration refers to B
the depth to which the o
base metal is melted
and fused. '
¢c. A weld is said to be \\j

- reinforced when the weld
metal is build up above

X the surface of the metal
‘ being welded. , a

120

T-4-Ans. 2
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Task 4.14

. lo Cc N , . ’

2. raise the flame slightly so that it will not play directly

upon the puddle and give it a chance to solidify.
3. they become apart of the completed weld °
L—
40 false " ‘ ’ *
5. false t\
Task 4.15 ” "
1. d
]
2, because it requires careful attention to the distribution of
, heat on all surfaces to be welded /
. N

. -V 3¢ true

4. true ° *

5. false
o .

¢  Task 4.16 ‘
- I. ¢

2. when maximum strength is desired -

3. ° make sure that the pool is protected at all times with the
torch flame to prevent the formation of oxides and nitrides

4., true

5. false. P

. S )
\ Task 4’17 . /

= ,
\ I. b \
. 2. the number of weld passes necessary for a particular pipe joint "
, & should be determined by the rule of one weld pass for each 1/8
. inch thickness of pipe wall over 3/16 inch . *
3. false - for the most part, pipe now is welded with the shielded
metal-arc, gas metal-arc, or gas tungsten—arc processes
‘ . 4. trlie - when beveled, 3/32 to 1/8 inch root opening, without

beveling by spacing the pipe ends apart a distance equal to
the wall thickness of the pipe

' T-4-Ans. 3 \
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Task

5.

8.
9.

10.

4.17 (Con't.)
false - welding may be dohe in all positions with a single or -
multi-pass procedure and.either the forehand or backhand
technique
e
4.18 :
b . : -
ud" " !}
. 1
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4 ’ ) 1
c [ AR T
. A% e
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. UNIT 5.0

ARC. WELDING ,
(Shielded Metal Arc Welding: SMAW)
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SHIELDED METAL ARC WELDING (SMAW)

«'I. CARC)
, ) ‘

" PREREQUISITE: None

OBJECTIVE: Shielded Metal Arc Wélding (SMAW) is designed to develop
) entry level skills for the following classification.

| . Welder, Tack (DOT 810.684~010)
Welder, Shielded Metal -
+ ARC (DOT 810.384~014)

The program graduate will perform the skills of striking
the arc, maintain proper arc. length, setting SMAW equipment,
and manipulating the electrode. Skills will include
welding square groove and fillet welds on mild steel

v Sheet gnd plate.

i Skills in ARC welding will include large miltiples fillets
and open root groove welds. Skills will be developed to
perform high quality large multiples fillet welds and
single V-groove welds on mild steel plate (open root) in
the flat, horizontal, vertical, and overhead positions.

. The SMAW training program graduate will be prepared to
‘ . perform production, maintenance, and construction welding
on light and heavy materials in all positionms.

L4
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POSITION:

(1G) Flat

(2Gf Horizontal
(3G) Vvertical

(4G) Overhead

.
‘ §
‘ ) '
: -
.
.

Page 1| of 2 P

SUGGESTED STANDARDS FOR WELDING TRAINING

RECOMMENDED QUALIFICATION

X .

.

Flat position grodve welding of plate, pipe, and tdbing, flat and horizontal

position fillet welding of plate; and flat position.fillet welding of pipe and
tubing. .
Flat and horizontal: position groove and flat and horizontal position fillet ~
welding of plate, pipe, and tubing.

-

Flat, horizontal, and vertical position groéve and flat, horizontal, and vertical
position fillet welding of plate.

Flat and overhead position groove and flat, horizontal, and overhead- position
fillet welding of plate.

- 128
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. Page 2 of 2
‘ k)
- WELDER QUALIFICATION: POSITION AND TYPE LIMITATIONS
@ [ .
i Type of weld and position of welding qualified v
Qualification Test Plate Pipe :
Metal
Weld Position Groove . Fillet Groove Fillet
Plate-groove 1G (Flat) F F, H F F
) 2G (Horizontal) | F, H F, H F, H E, H'
3G (Vertical) F, H, V F, H, V @ '
4G~ (Overhead) F, O F, H, O .
3G & 4G All All
Plate-fillet LF F F
- 2F : F, H F, H
fox) 3F : ! 4 F, H, \)
- 4F * F, H, O
(’ ' 3F & 4F All
Plate—-groove 1G ) F F, H F ' F
2G _ F, H F, H , F, H F, H
n 56 . " F, V, 0" F, V, O F, V, O F, V, O
6G Qualifies for all but groove welds for T-, Y-, and K- .
2G & 5G CONNECLIQNS tervrasntoroenrososssssescansocncsonssaes :
6G All  ° . All All All
F = flat
H = horizontal ‘ , / .
V = vertical
0 = overhead

Source: American Welding Society

127 , . ' , o "’1“5 >




P

SUPPLEMBNT TO STANDARDS

. ARC WELDING

The fbllowing descriptions may help standardized reporting of student competencies in arc weldlhg.

.
'

Level 4 Competency Level 3 Competency

Leval 2 Compotency

T " a stringer beads <-- no variation ~ 1. a. Little or,no variation. 1. a Height and width may vary from bead to
b  Pillet velds -~ contour of face is b. Contour of face is good depending on bead, but it would still be in the
B good depending on elactrode type. Size of legs may vary tolerance of accaptabilgty.
electrode type. 1/16" or less above or below the b. Flliet weld may vary from bead to bead
Size of legs do not reconmended lead size.

) also with leg size siightly smalier or

vary above or below the larger and the contour of the face

recomnended lead size . Y changing slightly from bead to bead.
2 " Starting a weld -- starts good 100% of 2. Starts good 90% of the time 3 Mad Do higher or wider or narrowver, but
the time al acceptiﬁlc,
3 Uniform flux 1ines -~ spacing and shaping . 3 “Spacing and shaping are good--n3y vuary on . 3. Some rounded shapas and arrow shapes -
are good. occasion, (For example, 4 goods out of Spacing would vyry with spWed or placement
-~ does not vary 5 tines.) of the electrode in the puddle.
fj 4 Tie-ins -~ does not have a high 4. May have o high buildup sonetines, but 4. Some tie-ina overlap crater properly or
. bulldup. still a good restart and oy occasion, make overlap too far.
. . a perfoct restart. - . ¥
5 HBud of weld -~ does not leave exces- 5. May leave excessive metal bulldup at end of S  The crater h“\ﬂf}tc filled or overfilled.
sive metal bulldup at crater but never oversize.
end of crater. Never ¢ .
—_— oversized. . oo
6 Undercut == no undercut or overlap 6. Very little, if any undercut--maybe a alight 6. Slight” undorcut is okay within an accept-
— ! * - . trace of overlap on occdsion, able tolerance and may be some overlap
7  Excessive spatter -~ arc tength and amperage 7. Arc length and amperage sctting proper most 7. FPluctuatiog arc length and apperage sctting
.t setting proper all of of the tiwe,
R Lthe tipe. P ° ——
8 _ Dirty welds -~ all clean welds, _ " 8. No dirty welds, s 8. leld not always clean. ~

. ¢
In reporting the proficiency of graduates, the following proﬁ}ciency levels will be usod:

. . '
Level ’ . ) o ’
0 Ho skilt demonstirated or proficiency training not given in 'skil. : 3
1 Individualt's skill 1cvel not that generally expocted fog entry lavel employment. .
2 Individual*a skill 1evel probably 1is that gcﬂerally oxnected for entry 1level employment, but the jndividual probadbly will need closc an-tha- job
supervision for a while longer : ot .o .
R 3 Indiviaua: s skill'level is that genorully axpected for entry level employment. ) !
4 Individualts skill 1gvel is cqual to that of a worker wi

th some on-the- job experience.

FRIC 129 ’ | | o 130
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**See Task 5.07

.

SUMMARY
ARC WELDING
SUGGESTED  INSTRUCTION TIME
»
ARC WELDING ‘
UNIT/TASK
Unit 5.0 /
5.01 + Introduction (Principles) of Arc Welding
5.02 _Safety in Arc wélding
5;03 Machines and Accessories
5.04 Select Electrode
5.45 Striking and Maintaining. (Substaining)
dn Arc (Flat Position)
5.06 Chip Slag Using Chipping Hammer
*5.07 Run Short Beads, Flat Position (Training
’ Task)
5.08 Run Continuous Beads, Flat Position
. (Training Task) ’
5.09 Weld Weave Bead Pattern
5.10 Prepare Joint
5.11 Set Up and Make Stringer Beads on Flat
Plate in All Positions (Dual Task
Description) (E6010 and E7018 Electrodes)
5.12 Set Up and Tack Weld Joints: Butt, Tee,
Lap, and Cormer Joints (Dual Task
Description)
. 5.13 Set Up and Multi-Pass Weld T-Joint, All
. Positions (Multi-Task Description)
5.14 Construct Open Butt Weld, All Positions
5.15 Construct Lap Joint Weld, 3/8 Inch
Equal Legs, Three Passes
5.16 Construct An Outside Corner Weld in the
Vertical Up and Down Positions
5.17 Construct Groové Weld on Pipe in Flat
Axis, Vertical, and Diagonal Axis Positions
*Optional

w131

SUGGESTED
HOURS -

15
46
15
160
'**

k% !

4-6
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TASK LISTINGS
ARC WELDING

. UNIT/TASK : o DESCRIPHON’L‘.'

Unit 5.0

-~ . .

5.01 (Introduction'[?rincipleé? of Arc WeldingQ Given instructions
and an orientation to various welding processes, identify:
shielded metal arc welding as a process, describe the electric

% arc. ' . ( 1

- 5.02 (Safety in Arc Welding) Given instructions concerning arc

welding safety, demonstrate safety precautions recommended by

the instructor and text (industry standards) concerning the
handling of hot metal, high curremt electricity, toxic fumes,
large quantities of ultraviolet rays, droplets of molten

.metals, and proper setting bfgarc welding machines.

machines and accessories for arc welding, demonstrate the A
proper procedures to set up given sitielded metallic arc (arc) - \
welding equipment to the instructor's standards (standards of

industry or manufacturer).

\\ 5.03 (Machines and Accessories) Given instructions concerning

5.04 (Select Electrode). Given an orientation to arc welding elec-~
trodes, select electrode “apd describe how ‘to properly store
' " and conserve electrodes during training. P

5.05 (Striking and Maintajhing /Substaining/ an Arc [Flat Position/)
Given instructions, safety protective equipment, .welding
machine-equipment-accessories, and 1/8 inch E6010 electrodes,
and mild steel training plate, strike and ma®ntain an arc to
» the instructor's standards. N
)
5.06  (Chip Slag Using Chipping Hamimer) Given a welded joint and .
' chipping hammer; remove slag from weld. Weldment must be free .
of all removable slag.
¢ . . N -
5.07 (Run Short Beads, Flat Position /[Training Task/) Given instruc-
tions, arc welding machine, safety equipment, accessories,
mild steel plate, and electrode, run short beads to the instruc-
tor's standards. Flat position.

5.08 (Run Continuous Beads, Flat Position /Training Task/) Given
- instructions,_ arc welding machine-equipment-accessories (including

safety clothing), ectrode and metal plate; run continuous
beads to the instrfictor's standards.

-

-~

i g e




5.09

5.10

5.11

5.13

(Weld Weave Bead Pattern) Given a shielded metal arc welding
station, mild steel coupons, electrodé, personal safety equip-
ment, and the necessary tools and materials: weld a weave bead
pattern (as suggested gy instructor) in the flat position.
Weave bead must be 2-3"times the width of a stringer bead and
should be made by weaving the electrode from side to side. A
short dwell time at each side with rapid motion across the
deposit will assure a flat weld with even ripple. Advance
each time by 50 percent of deposit width.

(Prepare Joint) (See Task 4.06, Oxyacetylene Welding) Given
metal to clean and prepare for welding, seleqct the best joint
and prepare the joint for arc welding. '

(Set Up and Make Stringer Beads on Flat Plate in All Positions
[Dual Task Descriptiou/ /E6010 and E7018 Electrodes/), Given
carbon steel plates, arc welding machine, safety equipment,
and supplies; make stringer beads on flat plate in the flat
position. Weld with (electrodes specified by the instructor):
(a) 1/8 inch E6010 electrodes, or (b) 148 inch E7018 elec-
trodes using the standard freehand method as specified by the
instructor. Bead must be straight and uniform in height apd .
width; have a uniform ripple formation; have no undercut,
porosity, craters, or oxidation, and be fused with the base .
metal. ‘

(Set Up and Tgek Weld Joints: Butt, Tee, Lap, and Cormer
Joints /[Dual Task Description/) Given instructionms, arc
machine, equipment, and accessories (a) E6010 1/8 inch or (b)
E7018 1/8 inch electrode, steel plates; tack weld joints:
Butt, T, Lap, and Corner. Tacks must be properly spaced

between plates and sufficient to prevent distortion or warping
from specifications. .

(Set Up and Multi-Pass Weld T~Joint, All Positions [Multi-Task
DescriptioéY) Given SMAW machine, equipméntﬁ and supplies,
carbon steel plates to weld, fixture (jig) or overhead posi-
tioning, and (a) 1/8 inch E6010 or (b) 1/8 inch E7018

electrode; position plate and perform multi-pass welds in all*

positions, running three (3) stringer beads on both sides of ,
the T-Joint using the standard freehand method as specified by
instructor. Visual inspecgion will show:. (1) smooth and
continuous welds; (2) 3/16 inch to 1/4 inch equal leg fillets;
and (3) no cracks, undercutting, or overlap. *Flat, Vertical
(up/down), and Horizontal. £

(Construct Open Butt Weld, All Positions) Given a shielded

metal arc welding station, mild steel coupons, electrodes, .
personal safety equipment, and the necessary tools and materials,
construct open butt welds, 1/16 inch root opening, in all
positions (flat, horizontal, vertical, and overhead). Bead .
must be straight and uniform in height and width; have no

oxidatiort, weld must be fused with base metal and have full
penetration.

90
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5.15 (Construct Lap Joint Weld, 3/8 Inch Equal Legs, Three Passes)
} Given a'shielded metal arc welding station, mild steel coupons,_~

‘ v electrode, personal safety equipment, and the necessary tools
and materials, construct a three pass lap joint weld, 3/8 inch
equal legs. Beads must be straight and uniform in height and
width; have a uniform ripple formation; and have no undercut,
porosity, craters, or oxidation. Weld must be fused with base *
metal and show no visible penetration on opposite side-of
weld.

&

5.16 (Construct an Outside Corner Weld in the Vertical Up and Down
Positions) Given a shielded metal arc welding station,, elec~
trode, mild steel coupons, personal safety equipment, and '
necessary' tools and materials; construct an outside corner
joint in the vertical up and down position. Bead must be
straight and uniform in height and width; have a uniform
ripple formation; and have no undercut, porosity, craters, or
oxidation, weld must be fused with base metal and have full

penetration.
5.17 (Construct Groove Weld on Pipe in Flat Axis, Vertical, and
' ‘ Diagonal Axis Positions) Given a shielded metal arc welding
station, pipe, ectrode, personal safety equipment, and the

necessary tools and materials; construct a groove weld on pipe
in the (a) flat axis position, (b) vertical position, and
(c) _diagonal axis position. The bead must be straight and 4
uniform in height and width; have a uniform ripple formation;
. " and have no undercut, porosity, craters, or oxidation. Weld
' must be fused with base metal and be smooth on inside of pipe.

y'
NOTE

(For Tasks'using 1/8 inch E701éa§iectrode)

Task description 5.09 - 5.17 are "DUAL TASK DESCRIPTIONS" for (a) 1/8
inch E6010 Electrodes and (b) 1/8 inch E7018 Electrode.

If the electrodes are taught separately, the articulated, performance-
based instruction guide may be turned back ‘to Task 5.09 and references
need to be made only to (b) descriptioms.
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UNIT 5.0 SHIELDED METAL-ARC WELDING
’ . (ARC WELDING)
. : TASK 5.01 ,“" INTRODUCTION (PRINCIPLES) OF
e

ARC WELDING ;

I
g
0 ,"'

ias

v

PERFORMANCE OBJECTIVE:

Given instructions and an orientation to various welding processes,

identify shielded metal arc‘welding“as\g\fiijess, describe the electric
arc.

N\

N

\
PERFORMANCE ACTIONS: > A
/
5.0101 Contrast shielded metal arc‘welding (SMAW) as a
process compared to oxy-fuel, TIG, MIG, etc., welding

processes.

5.0102 Describe the electric arc. y
5.0103 Distinguish between AC and DC current.

5.0104 Describe how polarity is used in welding.

‘ ‘ 5:0105‘ Interpret and use the terminology of arc welding.

K . (NOTE: This performance action will occur during =~ ¢
7 :jl the entire training period of arc welding.)

v J 5.0196 Describe standards for evaluation of competencies in

arc welding. -

PERFORMANCE STANDARDS:
- Identify SMAW as a process and interpret and use the terminology
of arc welding to the standards established by the instructor.

* SUGGESTED INSTRUCTION TIME: 6-Hours

»

RELATED TECHNICAL.INFORMATION:

= Arc welding terminology. . N




%

Addendum to Task 5.01

(V4

ARC WELDING TERMINQLOGY

The suggested minimum terminology for arc welding is included for stan=
dardization ﬁnd was, taken from the following source: :
Walker, John R. Arc Welding Basic Fundamentals, South Holland, IL: The
Goodheart-Wilcox Company, Inc., pp. 122, 123, 1981.
AC (ALTERNATING CURRENT) — A current that reverses direction -regularly )
as it rises and falls.
’
AMPERE ~-- An electrical unit that indicates rate of flow of electricity -
through a circuit.
ARC LENGTH - Distance from end of electrode to surface of molten pool.
ARC VOLTAGE =-- Voltage across welding arc. .
ARC WELDING -- Process of joining metals by using heat of an electric
arc, but without pressure.
. BASE METAL -- The metal to be welded.
~ BEVEL —-- Angle formed by a line or Surface that is not %t right angles
i to another line or surface.
( BRITTLENESS -- In some respects, opposite of toughness. The characteris—
tic that causes metal to break easily- ' .
BURR -- Sharp edge remaining on metal after cutting, stamping or machining.
ke - A burr can be dangerous if not removed.
BUTT WELD — A weld made in the joirt between two pieces of metal approxi-~
mately in the same place.
.
¥
CASEHARDENING -~ A process of surface hardening iron base alloys so-that i
the surface layer or case is made substantially harder than interior
or core. t‘k‘
_ CONTINUOUS WELD — A weld which extends without interruption for its
entire length.
CRATER ~- Depression at end of a weld. ‘
DC (DI§ECT CURRENT) ~=- Flow of electric current in one direction only. .
. 4
® .
T 93
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DEPOSITED METAL -~ Metal that has been deposited during welding.

DEPTH OF FUSION -~ Distance that weld extends into base metal from its
original surface.

EDGE PREPARATION. -~ Contour prepared on edge of a member for .welding.
2

ELECTRODE -— A bare of flux coated wire or rod that 1is melted into base
metal by an electric current passing through 1it.

ELECTRODE HOLDER -~ Device used- to hold and position the electrode.
3.' i '4,.‘... 4
FACE OF WELD -~ Exposed surface of a weld, made by an arc or gas. Weiding
process, on the side from which the welding was done.

FATIGUE — Tendenfy for metal to break ot fracture under repeated or,
fluctuatiug stresses.

-
¢ .

FILLER METAL — Metal added to the weld. - . ‘ ' ‘

FILLET WELD -~ A weld ‘approximately triangular in shape joining two . /
surfaces approximately at right angles to each other in a lap
joint, tee joint or.corner joint. ’

N

.

FIXTURE -~ A device for holding work in position or alignment while it
is being welded.

FLAT POSITION —- Set-up where welding is performed from upper side of

Jjoint and face of weld is approximately horizontal. .Sometimes
called DOWNHAND WELDING. ) '

FLUX - Fusible material used in brazing and welding to dissolve and
facilitate removal or oxides and other undesirable substances.

FUSIQN ZONE =- Aréa of base metal melted as determined by inspecting .
cross-sectibn of a weld. -
"+ GROOVE WELD —- A weld made in groove between two members to be joined.
PN ‘ ~
. HARDENING -~ Heating and quenching of certain iron base alloys to produce > .
a hardness superior to that of untreated material.

.

HORIZONTAL POSITION —- Set-up where_the weld is made in a horizontal
» plane and against an approximately vertical surface. -

INCOMPLETE FUSION —- A weld in which there are voids between mating
parts. .

NTERQLSTENT WELDING — Pattern of welding where the continuity of the ‘
ruir—1s broken by unwelded spaces.

e

\E
LAP JOINT -- A joint between two overlappingometal pleces.

. ! . . . . -




LAY OUT -~ To locate and s¢ribe~points for machining or forming operationms.
' LEG OF A FILLET WELD ~—— DiStance from root of joint to toe of fillet ‘Q
' weld,
MALLEABILITY -~ Property of metal that determines ease with which it can
be shaped when subjected to mechanical working (forging, rolling,
etc.).
OVERHEAD POSITION —-- Set-up Where welding is performed from the underside
of the joint.

-~

OVERLAP -- Protrusion of weld metal beyond bond at toe of weld.
PASS -— A single welding operation along a joint or weld deposit. A
' weld bead results.

PENETRATION — Distance the fusion zone extends below surface of part or
parts being welded._

POROSITY -— Gas pockets or voids in the metal. . -
PUDDLE —— Portion of weld that is molten at place where heat is applied. - v
REVERSED POLARITY -- Arrangement of drc welding leads where the work is
negative fdle and electrode is positive pole of arc circuit.
‘ ' ROOT OF WELD —- Points at which bottom of weld intersects base metal
. surfaces. N ¢
¥ // \
ROOT OPENING ~- Spacing{pr separat%pn between metal members to be joined
at the root of the jqint./,\
SLAG INCLUSION —- Nonmetallic solid ‘material entrapped in weld metal or
. between weld metal and ‘base metal.
SPATTER — Metal particles expelled during arc or gas welding which do
- not form @ part of the weld. . - -
STANDARD == An. accepted base for a uniform system of: measurement and
quality. |
/- ' 4 ' ‘.
STRING BEAD -- Type of weld bead made without a weaving motion. . .
! STRINGER BEAD -- The initial bead, same as ROOT PASS.
TACK WELD —- A weld (generally short) madehth’hold\garts in proper
alignment until final welds are made. sed for dassembly purposes
only.
. UNDERCUT -- A groove melted into base metal adjacent to toe of weld and
. , left. unfilled by weld metal. ~ ] . .
® T | ‘
1 . X .
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UPHILL~WELDING ~~ A pipe welding term indicating that welds are made
. from bottom of pipe to top of pipe. The pipe is not rotated.

VERbeAL POSITION - Set-up for welding where the axis of the weld is
approximately vertical.

N
WEAVING — A technique of depositing metal in which the electrode is

moved in an oscillating motion. . ®
g .

}J'ELDING MACHINE -~ Equipment used to perform welding operation.

WHIPPING - An ;f.nward movement of the electrode generally employed in
y vertical welding to avoid undercut. . )

.- .
-
i
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1.

6.

7.

8.

STANDARD FOR EVALUATION OF COMPETENCIES

Addendum to Task 5.01

AREA OF EVALUATION

Size of welds

4

a. Stringer beads :

b. " Fillet welds

¢

Starting a weld

Unifo;m flux lines
Tie~ins

End of weld,

Undercut

Excessive ‘spatter

Dirty wélqs

ARC WELDING

WHAT TO LOOK FOR

"Height and width -
Size of legs contour of weld '
face

b

Height and width same as rest of
" weld ‘

) Even spacing and round shape
Resfartiug a weld in a crater

Proper f£illing of a créter at the
end of the weld

Groove at toes of weld

Small balls 8f metal and slag
around weld area

Improp leaning during the
after welding

140 ,
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UNIT — 5.0 ARC WELDING
TSk 5:02 : " "SAFETY IN ARC WELDING

PERFORMANCE OBJECTIVE: ' )

Given instruction concerning arc welding safety, demonstrate safety

. precautions recommended by the instructor and text (industry standards)

concerning the handling of hot metal, high current electricity, toxie

 fumes, large quantities of ultraviolet rays, droplets of molten metals,

and proper setting of arc welding machinés.

PERFORMANCE ACTIONS:

5.0201 - Identify personal safety clothing and equipment.
a. 'Describe personal clothing recommendations:
High-top leather shoes with safety tips recom=-
mended and no canvas shoes, no cuffs in trousers
and shirts without pockets recommended.

o b. Identify proper safety clothing and equipment
" to include: ‘ 9 '
~ Head shield (welding helmet). or hand shield ° ‘;

- Proper lenses for ultraviolet and infrared
rays and proper care of lenses -

- Gauntlet type gloves

- Leather (or fire resistent) jacket, apron, or
sleeves

5.0202 a. Use tongs or pliers to handle hot metal.
b. Cool hot metal in a quench tank or safe coofing
-‘area. )

5.0205 Do not carry\easily ignited materials such as butane
lighters, mat®hes, etc. ’

5.0204 Check welding area for proper ventilation.

5.0205 Check welding area to ensure the safety of others.
¢ Check to ensure safe housekeeping. - : o

e

5.0206° Check to ensure the equipment and accessories are
. safe before starting. ’

AN

PERFORMANCE STANDARDS: i
- Demonstrate by written knowledge test and performance in
training situations, proper safety precautiods for arc welding,
meeting the instructor's standards and standards accepted by
the welding industry. . :
.= "Zero" reportable injuries. > ‘ )

e
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UNIT e 5:0 ARC WELDING
'TASK 4 _>..5..._0.2,.,.._..,..,...,....,.’ — _-_...,-..-m;m...,..mSAFETy.MfN».ARG._WELD.I_NG_,(.COH [] t. ) ,:.;.. PUTUURRI
. B /\\ . .
SUGGESTED(;§STRUCTION TIME: 6 Hours .
- P \ -

RELATED TECHNICAL INFORMATION:

- Proper care with flammable material around welding shop.

- Take care in damp or wet areas. o

-~ Proper care in welding 'a tank or container, especially if it
has contained”flammable material in the past.

f
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SAFETY IN ARC WELDING

3 The following '"safety cautions" are quoted directly from the following
: publjication and are recommended as a safety standard in arc welding
training. .

Chicago, IL: American Technical blishers, Inc., pp. 1l4-17, 1976.

Giachino, Joseph W,, Weeks, Williajp. Weldipg Skills and Practices,
L 1.

"Install welding equipment according to provisions of the National
‘Electric Code.

2. "Be sure a welding machine is equipped with a power disconnect
switch which is conveniently located at or near the machine so the
power can be shut off quickly. ~——

3. "Don't make repairs to welding equipment unless the power to the
machine is shut OFF.

e

4. "Don't use welding machines without proper grounding. Do not

ground to pipeliges carrying gases or flammable Iiquids.

N 5. "Don't use electrode holders with loose cable connectofé; Keep
connections tight at all times. Avoid using electrode holders with
‘ defective jaws or poor insulation.

5. "Don't change the polarity switch when the machine is' under a load.
Wait until the machine idles and the circuit is open.

7. "Don't operate the range switch under load. The range switch which
provides the current setting should be operated only while the
o machine -1s idling and the current is open.

8. "Don't overload welding cables or operate a machine with poor
conriections,

9. '"Don't weld in damp areas and keep hands and clothing dry_at all
times. Dampness on the body may cause an electric shock. Never
stand or lie in puddles of water, on damp ground, or against grounded
metal when welding without suitable insulation. Use a dry board or
rubber mat to stand on. '

10. ""Don't strike an arc if someone without proper eye protection is
nearby. Arc rays are harmful to the eyes and skin. If other.
i persons must work nearby, the welding area should be partitioned
off with a fire-retardant canvas curtain to protect them from the °
arc welding flash.

° 11, "Never pick up pieces of metal which have just been welded or

‘ ) heated.
10d 13




12, "Always, wear pfbtective eye goggles when ch

13. "Don't weld on hollow (cored) casting unles$ “they have been prOpefiy
! vented, otherwise an explosion may occur.

14, "Be sure Press~type welding machines are effectively guarded.

15. "Be sure suitable spark shields are used around equipment in flash
welding,

g

16. ."When welding is completéd, turn OFF the machine. 1If applicable; )
Pull the power disconnect switch, Hang the electrode holde{ in its
designated place." ’

——




UNIT 5.0 ’ ARC WELDING

’ " TASK 5.03 ' ~  MACHINES AND ACCESSORIES

PERFORMANCE OBJECTIVE:

Glven instruction concerning machines and accessories for arc welding,
demonstrate the proper procedures to set up given shielded metallic arc

N . (ARC) %elding equipment to the instructor's standards (standards of indus-
try or manufacturer).

.
.

PERFORMANCE ACTIONS:

a4 4

5.0301 Identify basic types of arc welding machines.

B a. (1) Ac
(2) DC
(3) AC/DC Rectifier
. b. Interpret advantaggs/uses of each type
5.0302 Locate major controls on different machines in
S ) trainingllab. .
. » g
5.0303 Identify arc welding‘equipment accessories.
. o . a. Cables e. Welding shield or helmet
b. Ground clamp £. Personal safety clothing
‘ : C. Electrode holder g. Hbtd metal handling tools
d. Electrodes h. Weld cleaning equipment
5.0304  Demonstrate proper procedures) for sefting up arc welding
equipment.

PERFORMANCE STANDARDS :

. .
*- = Set up arc welding equipment according to instructor’s
guidelines according to the type of weldidg to be done.

.
-]

SUGGESTED INSTRUCTION TOME: 15 Hours

. RELATED TECHNICAL INFORMATION:

, ) . — Safety precautions in operating machines.
’ - Manufacturerfs instructions.

102 e




Addendum to Task 5.03

as

ARC WELDING EQUIPMENT . ’ |

‘ ° "CHECKLIST

o ¢
.

Check each item prior to starting any welding assignment. (The checklist
may be used by the studentor instructor.) .

-

Yes No
1. Machine is properly grounded. . ‘ \ () ()
2. Cable ground clamp is propetly secured. () )
3. Main power switch is turned on for weldi:ng. ) NOE®)

4. The machine, of a motor generator, is set for
correct polarity. ¢ () ()

5. The amperage control. is set at the approximate

current for the electrode to be ujed. ' ( )Q"(') e

6. The eleqprode holder is in good condition.t » () ()

7. The bench top is clean and dry. = () ()

8. Welding glgxﬁas‘arg avggliab’le for use. . () <« L

9. Trainee is wearing proper protective clothing

‘ for welding. . ¢y () -~

10. Clear cover glasses over the helmet lens are ) ﬂ‘ 7
relatively free of metal spatter. . o () () -

11, The welding aré; is properly shielded. N ¢y )

12. There is ample ventilation. . . () ~( )

13. Slag removal equipment is available. . () ()

b 'S‘/—’
*

‘ A A\

Source:\' Giachino, Joseph W. Art Welding, Alsip, IL. American Technical
Publishers, Inc., 1977.

i
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Welding Circuit

Welding Machine
Electrode Holder - ~ Current . Q O
Carriés Welding Carfent , Adjustment — "
a . Amps | g
' l + o .j -~
- Electrode Cable -jj\ i
- \ " Work Lead , |
. . 2 - =/ .
" Hlectrod N L . :
, | ectiade ,  Grounded Work . ~ Polarity-D.C..Current 3
# Diameters: - Completés .R . | , Staigh - E.
‘ . ' S * Reverse: | L g
116 5/16 x 14 Weldlng Circuit : 1. Elecirode (+) 1. Electrode (-) 4
Most Common ) ) 2, Current flows " 2. Current flows @
. , °f k t f slectrod
Longth . L ek, om ek [
| . 3. 2/3 heat at {t) . 3. 2/3 heat a1 {;) ©
| o S electrode ‘ work '
| . 1/3 heat at () . 1/3 heat at (r)
’.wo‘rk electrode - *




UNIT 5.0 . ARC WELDING

TASK 5.04 SELECT ELECTRODE

.

PERFORMANCE OBJECTIVE:

Glven an orientation to arc welding electrodes, select electrode and
describe how to properly store and conserve electrodes during training.

[y

PERFORMANCE ACTIONS: ¥ ' L
5.0401 Describe thé actions of electrodes in arc welding.

5.0402 Identify arc welding electrodes given by instructor.

a. E6010 .

b. E7018
5.0403 how to ﬁroperly store electrodés.
5.0464 Describe how to conserve electrodes in training.
5.0405 ' Demonstrate proper selection of electrodes for given

welding jobs.

PERFORMANCE STANDARDS:

~ Describe how to properly store electrodes and how to conserve
electrodes in training. Demonstrate proper selection of
electrodes, storage, and conservation.

SUGGESTED INSTRUCTION TIME: . 4~6 Hours

149
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h]
e ' .
CIASSIFICATION OF NLECYRONIS .
. ' % -
Bxauplu; ; B s Arc Valding Bleciroda a8
y : L..d() = Tonsile Strongth o .
- - = 60 x 1000 Sy
= 60,000 bSY .
——— o —~e .
) — 0w Hanufacturerts Charactorjatics (pm‘m; aupply, typo
B . ' of coating, polarity, type of arc, ponelration,,,) *.
eCInC niig watbig ’ -
wioiio R rfumou , —— 1 = Wolding Posltion ‘ .
. selc; 1 = ALl poajtion (flat, horizontal, vertical, wverhoad)
. ““”’:t:":‘l::l.:l.l: 2= llorizoqtql and flat
. . | t 3 a Plat
¢ . QUNIPAL CIARACTBRISTICS OB sm.grun MIID STBRL MUCPRODILS . h
LIASSTPY.  \iDING WRENING PUNRTRATICN SIAG SPATTER M’l’l.l(‘A’l‘I(i‘l WRID RjRUSULYS TYPICAL Clllllll!ﬂi‘ SHr NS
& CATION curree POSTTION ' P POR 1/8" BLICTROONS
. \ *
neoin ne All Raup Thin Hoderatn Boust all , Past fruuzu' 80-120 Aups .
Reverso position flat hoady -
— alactroile
w7018 Ac-;”  an Hodlum Hodium  Suignt Vor hoat Stec'l than tend 100-150 Aups
Rovarse . treated - to davelop N
’ siael porosity anl-
crack uwder °
vold haad
» ¢ *
b \ -
- ’
- .
. 150 \
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Aruitoxt provided by Eic:




; /
. : ' + \ ) . : ’ ) . . -
' UNIT 5.0 ARC WELDING /r
: ‘ T 1Ak 5.05 - STRIKING AND MAINTAINING (SUB-
T S : STAINING) AN ARC (FLAT POSITION)
o . , ' “‘ b . N
: | \
: 7 - ] :
____ PERFORMANCE OBJEETIVE: o 3 ‘ A B

‘Gilven instruction, safety protective equipment, welding machine~equipment-
accessories, and 1/8" E-6010 electrodes, and mild steel training plate,
strike and maintain an arc to the instructor's standards

.

»
.o

PERFORMANCE ACTIONS: .
L 5.0501 7 Prepare for welding. (Take safety pre autions "t{ ;
’ included.) . T
. o
N . - 5.0502 . Set up given arc machine-equipment—acce sories. ° f

o

5.0503 Position plate.

5:0504 Correctly position electfﬁﬁg\in‘holder
holder for welding.

d grip ¢

5.0505

»tapping, etc., method to produce acdeptable !
arc.)

/f . l b. Adjust for proper heat. - ’
F! M .
PERFORMANCE STANDARDS; ' . . .
. a dards

a. Strike and maintain an arc. (Use s%ratch,

- Strike and maintain an arc to the instructor s st

. SUGGESTED INSTRUCTION-TIME: 15 Hours

r

RELATED TECHNICAL INFORMATION:

- Operation of arc machine-equipment-adcessories.
- Safety precautions. 4
- Electrode identification.

§ 5
2
.

\
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1.

3.

"4,

6.

7.

9.
10.

11.

12,

13.

3

\\N\\\\* BT N Addendum to Task 5.05

. ) 4
' -

?

 WELD ANALYSIS ‘ ' T
bngckwrsr ISR
, ! .. Yes No K '

Bead width are right size. ’ Lo () () .
Beads hgye uniform ripples.: () ()
Weld beadg are too £ia;. . ,(.Y ()
Weld be;ds are too high. ‘ ’ () Q)
Weld p;netration is insufficiegt. ' () ()
Weld penetration is excessive., ° ° ’ , () )
Cold laps on surface. /5/ () ()
Weld has surface porosity. ' i ) o () " ’
Weld has subsurface porosity. .- ] () ()
Weld hag crater cracks. - ’ . (I) ()

» ’ S .
Weld has burn thru. , ~ ) () N
End crater is filled.- . — ( ). '( )"
Weld passed bend test without cracking. ) ()

S . ‘

..“*
\

)
»

Source; Giachino, Joseph W. Arc Welding, Alsip, IL: American Technical

A

Publishers, Inc., 1977.
: 108 L~
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Addendum to Task 5.05

~ -—

-

1\‘ \\\\ ) .
| ‘\{-Zven Ripple
o

'Smputh‘Edge " _~Correct Bead Size

;’-"

\ :
‘ [PV ~ A . -.‘_.' [ ;‘ ! '
| R )‘
4 - “~ o 0“6 " -~ o ;r :
1 L))
’ 24'- l"'{:{g:\ A é{.‘./ 3 _ o

Clean, Bright Weld

. Source: Welding, State Department of Vocati onal and chnical Education,

Stillwater, Oklahoma. _,
\ | ' wo . 193




Addendum to Task 5.05

\
4

H
-

‘Speed Fast

(i

\ Fe iy
R l|\\
- . - e 7
vyt
. .

i«

%
Speed Slow

i g - m . |

(L

Voltage Low

Current High

o
Properly and Improperly Formed Beads

f =
LS A a0 m
%A.\m@mﬁm\.%‘.ﬁoﬁbp\@arﬁﬂﬂ T ..nnlu. P ﬂ §
A e =
g5 | 3
£2
H (i Co
S & Aw@ﬂ%xyfv,mﬂ,ﬁnAmwmwﬂ; 8 < o
S o . %
b 3%

Source:. Welding, m.nwnm Department ‘of Vocationdl and Technical | )
Education; Stillwater, Oklahoma, 1974. i PN
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Welding, State Department of Vocationél and Technical
Education, Stillwater, Oklahoma, 1974.
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° o -
WELDING PROBLEMS—
. HOW TO SOLVE THEM

¥

p— —— - — - .

v

POOR APPEARANCE
! \

. CAUSES
. Currcdt’setttng too highyor
too low. ,
‘Wrong type of slectroda.
. Fauity efectrods.
Overhsated work,
. incorrect speed of twravsi.

-

LW AN

CAUSES
1. Current satting too high,
2 Arc too long,
3. Arc biow,
4. Wrang polarity for electrode
being usad.
8 fFaulw eiectrode.

ARC HARD TOSTART

~
, CAYSES
. + 1." Current satting too low.
2. Work not cleaned, 4

3. Work not propsriy grounded.
4, Flux covered electrode tip.

‘ POOR FUSION

CAUSES
1. Current satting t00 low,
2 Incorrsct weiding speed.
3. Wgng type electrode. »

v

4. Arg to0 long,
5. Wotk not properly prepared fo-

weiding,
157

ERIC

Aruitoxt provided by Eic:

Electrode manipulated improperly,

ADDENOUM TO TASK 5.05

Taken from: Walker, John R., Arc Welding, Basﬁ_Fundamentals, South Holland,
IL: The Goodheart-Wilcox Company, Inc., pp. 51-53, 1981.

i

~

4
HOW TO SOLVE
1. Correct current satting.
2. Usa proper etectrode.
3. Check eiectrodes before usa.
4. Allow work to coot between
passas. "
5. Adjust speed so that proper
bead 1s formed.
6. Use proper weiding technique,

HOW TO SOLVE
1. Usa correct current satting.
2 Adijust to proper fength arc.
3. Minimize arc blow.
4. Use correct eiectrode and
polanty, .
5, Select suitable slectrode.

HOW TO SOLVE
1. Correct current setung.
2. Clean work. s
3. Clamp ground soiidiy to bare
metai.
4. Clean electrode up.

.HOW TO sol.ve
1. Correct welding current.
2 Adiust welaing speed to insure
meiting of both sides of joint,
3. Use proper eiectrode.
4. Holid correct length arc.
5. Make sure j0int 1s ciean, V'’
or groove 10int if necassary.




UNDERCUTTING

CAUSES
1. Currant sstting 100 high,
2. Weiding speed too fast.
3. Arc tog long, *
4, Wrong size electrode.
5. alncorrect electrode 1o work
angie,
-—. 6. Faulty electrods nznipulation. -

|

POROUS WELDS

CAUSES
1. Shortare,
2. Welding speed too fast,
3. Welding speed tao siow.
4. Insufficient puddling time.
S. Impurities in or on base matal.
6. Wrong type elsctroda.

-

SLAG INCLUSION

CAUSES
1. Current setting too low.
2. Arc 00 short,
3. Welding speed too slow,
4. Welding speed 100 fast.
5. Faulty elsctrode menipuiation,

INCOMPLETE PENETRATION

CAUSES
1. Welding speed oo fast.
2 Elsctrode too large.
3. Current setting 100 low.
4. Impurities 1n or on basa matal,
5. Welid groove not proper size,

7

CRACKED WELDS .

CAUSES
1. Wrong type electrods,
2 Base metal high carbon stesl.
3. Weid cooled too rapidly.
4. Work too ngid. .

- -~

L}
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Aruitoxt provided by Eic:

‘ Addendum to‘Task 5.05 R

5. Weld and parts sizes unbalanced. '

HOW TQ SOLVE
Correct welding current,
Reduce speed of travei.
Hold correct tength are.
Usa corruct size elecirode.
. Adjust electrode angle so that
arc’force will hold molten
metal until undafcut fills,
Use 2 uniform weave.

.

HQW TO soLve

Hold correct tatvgeh arc,

Reducs speed of travel,

Increase speed of travel.

Allow enough puddling ime for
S to escape.

Cldan base meral thoﬁwghly.

Usa proper eiectrods.

P pps

HOW TO soLve

Carrect welding temperaturs.
Hoid correct are length,
increase welding speed.
Oecrease weiding speed.

Use correct siectrode 1o work
angle 5o that arc force
prevents moiten metal from
cvertaking slag,

Poppp-—

HOW TO soLve
Weid more siowiy.
Select electroge according to
welding groove size,
Correct welding current, ,
Clean hase metal thoroughly.
Allow sutficrant space ar battom
" of jont,

.

paL pa

HOW TO soLve
Usa proper electrods,
Cool work sfowly,
Cool work siowly.
Design work to aliminatn n(
joints,
Heat parts’befors welding, .
Cool slowly aftar welding,

PP~

n




o Addendum tO TaSKk 2J.Ud
. - ~ |

~
,  ARC BLOW s ’
CAUSES HOW TO SOLVE
1. Magnetic fieids cause the 1. Uss steet biocks to aiter
arc to wander from its intended magnetic path around are.
course, - 2. Use AC machine.
3. Relotate ground, connecuon.
4. Use very short arc and point
electrode in direction of biow.
8. Weid away from ground,
WARPING ‘
CAUSES HOWTO sOLvE s
1. Shrinksge of weid metal. 1. Usa intermittent or skip weid.
2. Fauity clamping of party, » 2 Clamp partsproperiy.
. 3. Qverhestng of jone, “ 3 Weid ragigly. Use high speed and
4. Fauity jont preparation. modarate penetration electrodes.
- 4. Avoid excessive spacs between
parts.
g \
DISRORTION
3
CAUSES HOW TO soLve
N 1. Uneven hesting, 1. Tack or clamp parts property, “
_ 2. Overhasting. 2 Usa short beads. Aliow t0 cool
\' 3. Incarrect placsment of parts 1o between weids.
be joined. ~--~ .. 3 Adiust pieces o that they-warp”
4. incorrect welding peocadure. - into positton. T e
f F 4. Use proper besd placsment and
welding sequance. Keep weid
. deposits at a minmimum.
» A}
o N N

, | | |
ERIC . 114, . -
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. L A y
UNIT 5.0 : * ARC WELDING N .
TASK 5.06 CHIP SLAG USING CHIPPING HAMMER

b4

b .y ‘

-

PERFOKMCE“QBUECTIVE&*';' S e e e

Given a welded joint and chipping hammer; remove slag from weld. Weldment
must be free of all removable slag. . ’

3

PERFORMANCE ACTIONS:
5.060i Prepare for chipping: select sgfety equipmeént.
5.0602 Select chipping hammer,
5.0603 Chip slag from weld using side by side method.

5.0604 ~ Brush to clean as required. .

PERFORMANCE STANDARDS: . =

= Chip slag from freshly cooled weld so that all rervable slag
is freed.

SUGGESTED INSTRUCTION TIME: 1 Hour

[N

RELATED TECHNICAL INFORMATION:

»
- Clean weld area thoroughly of all paint, scale, rust, etc.
= Uncleaned weld area is the common cause of slag.

\
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?

. * UNIT 5.0 ~ ARC WELDING
‘ ~  TASK 5.07 RUN SHORT BEADS, FLAT POSITION
, . (TRAINING TASK)

)
. PERFORMANCE OBJECTIVE: .
Given instructions, arc welding machine, safety equipment, accessories, °

mild steel plate, and electrode; run short beads to the instructor's
standards. Flat position. :

|
/

PERFORMANCE ACTIONS:

<

5.0701 Prepa}e for arc welding (including safety precautions).
5.0702 Set up arc machine-équipment-accessories.

5.0703 Position plate.

A}
3

5.0704 a. Run short beads in flat position to instructor's
stanq§rds. (Scratch method recommended).
,.7‘ . b.  Examine weld bead (after each pass).

c. Adjust machine as necessary to produce a satisfactory
bead. \

. . ' 5.({705 Clean.weld after each pass. ) ' .

' PERFORMANCE STANDARDS: ,
- Run short beads to instructor's standards. Beads must be

straight, with no undercut, no slag inclusions or porosity.
— Even ripple appearance.

)
SUGGESTED INSTRUCTION TIME: 160 Hours -

RELATED TECHNICAL INFORMATION:

1
— +Recognizing the sound of an arc that is: -
a. correct (continuous cracking, fryiqg)
b. too long (humming)
¢. or too short (popping)
-~ ‘Identify desired puddle appearance.
- Check adjustment of welding heat.

116 161




UNIT 5.0 ARC WELDING

-

TASK 5.08

RUN CONTINUOUS BEADS, FLAT
’ . POSITION (TRAINING TASK)
hl i
S _ I s S ——
ERFORMANCE 0OBJECTIVE: :

/ Given instructions, arc w;iﬂing machine-equipmentraccessories (including

safety clothing), electrode and metal plate; run coatinuous beads to the
instructor’'s standards. ' )

A3
k4

PERFORMANCE ACTIONS:

st 5.0801 Prepare for arc welding. (Machine, safety equipment,
accessories, “personal safety, @tc.)«

5.0802 Mark lines on steel plate and position plate for

welding. ) ‘
&« . ‘ |
. 5.0803 * Run a continuous bead, starting at left edge of
A work, using the full length of the electrode.
LS 12
© 5.0804 . a. emove slaé. ‘4 i
o b. amine weld. .
c. Justymachine if necessary.
. L4 \ « , [ . \ . v
5.0805 Suggested: At end of w ds; stop bead by short:#&ng
arc andfluickly backing or "whipping",electrodﬂ to
: break the arc
- ‘ ’ 3
4 . (NOTE: Runnirfg a continuous bead will be

5  repetifive process until the student
becomes competent in the task.)

/ ; !
- ADDITIONAL SKILL DEVELOPMENT'TASKS IN RUNNING BEADS
. \ ! N\

/ ) 7 : \
1. Praéfice re-strik%gg the arc while running continuous
beads,

2, Practice padding.
.

PERFORMANCE STANDARDS:
’ . [
- Run a continuous bead on given metal plate to the instructor's
standards. . '
= . Even ripple appearange.
‘= No undercut, porosgity, slq&~}nclusions.
- Prope{‘penetration.

P . @
117
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Pl "3:31 Py
UNIT 5.0 . ARC WELDING
&ASK 5.08 . , RUN CONTINUOUS BEADS, FLAT POSITION
(TRAINING TASK). (Con't.)
. \ ¢ P

-

et — e e - -

SUGGESTED INSTRUCTION TIME:

See Task 5.07 (Continuation of Similar

Training) . .
RELATED TECHNICAL INFORMATION:
) -~ Proper use of electrode in striking the arc.

™ -

At
Y N
R
Ed
o \h
4 v
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UNIT 5.0 . ARC WELDING

’ TASK 5.09 - ; WELD WEAVE BEAD PATTERN

PERFORMANGE OBJECTIVE:

Given a shielded metal are welding station, mild' steel coupons, electrode, -
personal safety equipment, and the necessary tools and materials; weld a

weave bead pattern (as suggested by instructor) in thg flat position. /

Weave bead must be 2-3 times the width of a stringer bead and should b .
made by weaving the electrode from side to side. A short dwell time

each side with rapid motion across the deposit will assure a flat weld °

with even ripple. Advance each time by 50 percent of deposit width.

PERFORMANCE ACTIONS: 5 / . .
i

5.0901 _ Prepare for ARC welding.

5.0902 Position plate for welding.

5.0903 Weld weave bead pattern(s) @s specified by the
instructorwy

5.0904 Check weld(s).

PERFORMANCE STANDARDS: ~ ) .
. 2\

- Weld weave bead pattern(s) according to instructor's standards
so that the weave is 2-3 times the width of a stringer bead and
has even ripple. )

- The instructor's standards applies.

SUGGESTED INSTRUCTION TIME: See Tagd(5.07 (Continuation of §imilar Training)

N

NOTE: See sample weave bead patterns on addendum page.




: . \ ' . Addendum to Task 5.09 " | S

o = - e — —— o

WEAVING MOTTONS =~ DA

- -

‘ © (May be chosen\for building up weld, distriﬁuting'hea.t more evenly, etc.)

. S e o « .
\ /Wezd - ' .

; —_—— - S
& ) .
. T '%m:.pm.ng" Electrode to Break Arc .,

(Stop bead by shortam.ng the a.rc R
- . and quickly backing electrode out.) - - e




UNIT ‘5.0 RN ARC WELDING

TASK '5.10 ' PREPARE JOINT

|
o E

-PERFORMANCE OBJECTIVE: . .

*

(See Task 4.06, Oxyaceiylene:Welding) Given metal to clean and prepare
for welding, select the best joint apd prepare ‘the joint for arc welding.

-

PERFORMANCE ACTIONS: ° .. ‘ o - L

5.0801  Select type of joint. (It should be simplest joint
to adequately do the job.) RN

5.0802 Prepare the joint so‘'that the weld may penetrate

. ' close to 100 percent.(deep penetrationm).
5.0803  a. ¥ Square butt. o
. b. .Single bevel groove."
. c. .Single V groove. .

5.0804 Clean and dry joints for welding.

- .
/ . [

PERFORMANCE STANDARDS: : ;
~ Prepare joints for welding meeting instructor’s-standards.
N b ° - .
SUGGESTED IﬁSTRUCTIOWME: 4=6 Hours T '
RELATED TECHNICAL INFORMATION! : . ‘

i ‘ - Review Task 4.06, Oxyacetylene Welding, és necessary.
~ Metal charatteristics. . -

4
f' t
M '
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- o / Standards

. SHIELDED METAL ARC WELDING

p—
N

NOTE - : P

The articulate&, performance-based task descriptions that follow may
, vary slightly in forhat to permit a brief description .of similar tasks.
\ - « N .

Arc welding basically is represented by, but not limited to, the'following

organization: § .

l. Welding positions: K/
a. Flat -
b Horizontal )
Ce Vertical . N 2
d. Overhead .

2. Welds and Joints: . . .
a. Butt (Flat plate) . . -
b. T-Joints <, . ]
‘Ce Lap )

d. Cormer

‘3. Electrodes used for training
Ca. 1/8 inch E6010 Electrode
\  b. 1/8 inch E7018 Electrode

4. Other positipns, welds, joints, or electrode ui§>may be
specified by the in?tructor._

S

In the performance objective descriptions that follow, descriptors (a) = .
a, and (b) = b, and generally refer to the type of electrode being used

—— ——— ———  a— ——

(1.e., E6010 or E7018) and the technique of beading, etc.
.~ . N4 S

»

When welding with E7018 electrode, the ROOT PASS may be made with the
E6010 electrode and COVER PASSES then made with the E7018 electrode.

a

.
< 4

.:‘ ) | .’.. . *4 ‘
1 B | L N 122 ‘f(;?; -




Stanaardas

'STANDARDIZATION OF TERMINOLOGY

‘ FOR : °
~ . ’ - -+ ARC WELDING '

¢ . ‘ . .
! T .
The four main welding positions, referred to in this articulated,
performance-based instruction -guide, are: L i
e 2ASIT 'ELDING PCS.L'L*'IC\‘IS )
-~ ‘ ’
K
' . - X . * 5 . ) : '
‘ . N nar . . HORIZONTAL . .
& .o
1
' verTicas -
. '1 . f ) ' "y . .
..
J' L » a
., > " . ¥ v ‘ -
.iac."xino, Josepnr ., Veeks, VWilliam, Weldine Skills and Praictices, Chica.zo, :
‘ IL: \rmerican Techknical’ Publishers, Iaé., p. 30, 1973. R
AN o ‘ .
» ¢ N
Q o v b . ’ Y .
ERIC : Coo123 o RS,
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- Standaards

- & . '2ASIC YELD JOINTS® ..
The badic weld "join%s referred. to in this articulated, competency .-tased
. iastzuction guide, including the following:

*

. POSTTIONING JOINTS FOR WELDING

¢ 4

.

-

- N CL 3 7‘ . .
B ‘/\\‘ \4
. o to.
! ~
- ) ; ’ . (' * . f N
Walier, John R, Arc “elding Basic ggndamehtals, South Holland, IL: The
Goodheart-Wilcox, Inc., p. 13, L931. ’ , T

5
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~ - Types of Welds

9Z1

N . Plug

pue3s

spiIe

g ~’ )

. . . S ‘ 1
- . ‘ . g SN
~ . -
\ v .
» Sz . [ - v

Source: Welding, State Department of Vocatibnal and Technical Education,, Stillwater,
Oklahoma. . — ..
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*'-,Parts of a Weld
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UNIT 5.0 ARC WELDING
TASK 5.11 X SET UP AND MAKE STRINGER BEADS ON
‘ . FLAT PLATE IN ALL POSITIONS (DUAL
TASK DESCRIPTION) (E6010 and E7018

ELECTRODES)

LY —

1

PERFORMANCE OBJECTIVE:

Given carbon steel plates, arc welding machine, safety equipment, and
supplies; make stringer beads on flm plate! in the flat position. Weld
with (electrodes specified by. the jnstructor): (a) 1/8 inch E6010
electrodes, or (b) 1/8 inch E7018 electrodeg using the standard free-
hand method as specified by the instructer. Bead must be straight and
uniform in height and width; have a uniform ripple formation; have no

undercut, porosity, craters, or, oxidatidn, and be fused with the base
metal.

‘PERFORMANCE ACTIONS: 9

14

¢

5.1101 Set up arc welding equipment and prepare for welding.
5.1102 Clean and position‘fiJoint for weld. \\S

5.1103 Tack weld.*
5.1104 Run stringer beads.* All positions.
- " £
~ & *Task and task actigns are the same except for the
, . _ electrode variables: ' (a) 14@ inch E6010 electrode
. and (b) 1/8 inch E7018 electrode.
. rd

PERFORMANCE STANDARDS:

- Make horizontal fillet welds using, as direpted‘By instructor: ’
a. /8 inch E6010 electrodes '
. . b.  1/8 inch E7018 electrodes
. - Visual inspection of welds ,should show:
a. smooth and continuous welds o
b.  3/16 inch to 1/4 inch equal leg fillet welds '
c. no cracking, undercutting, or overlap .
- Bead must be straight and uniform in height and widthj have a
uniform ripple formation{ have no undercut, porosity, craters,
or oxidation, and be fused with the base metal.

\\ | |
. . . »




ONIT ~

TASK

e e e s = e e ot

5.0 ARC WELDING

5.11 ET UP AND MAKE STRINGER BEADS ON
T PLATE IN ALL POSITIONS (DUAL
TASK «DESCRIPTION) (E6010 and E70L E7018

” . ‘ ELECTRQDES) (Con't.)
. 7
SUGGESTED INSTRUCTION TIME: 185 Hours
' » s
RELATED TECHNICAL INFORMATION: . .

- Defective Welding and Recommended Correctivé Action.

—. Porosity (Gas Pockets):
- Inclusions:

-~ Non-metallic—-Inclusions (SLAG):

- Cracks:

.5

Caused by not allowing trapped
gas to escape before the metal hardens.

Caused by allowing' the wrong kind of filler
metal to enter the base weld metal.

Caused by impurities
from the electrodes and base metal, or the .air becomring
trapped in the weld metal.

Caused by too much porosity, slag or by sudden
temperature changes wvhich do not let the metal crystals
form properly. ¢




~

UNIT , 5.0 ARC WELDING
TASK 5.12 . SET UP AND TACK WELD JOINTS: BUTT,
! TEE, LAP, AND CORNER JOINTS (DUAL
TASK DESCRIPTION)

. [ -

PERFORMANCE OBJECTIVE:

Given instructions, 'arc machine, equipment, and accessories (a) E6010 W
1/8 inch or (b) E7018 1/8 indh electrode, steel plates; /tack weld
joints: Butt, T, Lap, and Corner. Tacks must be prope ly spaced

between plates and sufficient to prevent distortion or /warping from
specifications. /

o~
“

PERFORMANCE ACTIONS: N

! 1
.

i
!

5.1201 Prepare for arc welding. .

-

5.1202 Position steel plates in joigt configuration:
- (a) Butt, (b) Tee, (c) L@ and (d) cCorner.

v.1203 Tack weld plates into joint configuration.

\) (NOTE: Tack welding of plates ma may be omitted

from following task descriptions but will
be an action as part of positioning plates
for we welding.) .

/
5.1204 Inspect tack weld for proper joint alignment, correct
as necessary.

PERFORMANCE STANDARDS : .
- Tack welds will be properly spaced between plates, with suf-

ficient tacks to prevent distortion or warping as per 'speci-
fications. N

=~ Tack weld plates into joint configuration, to instructor's
’ standards.

- Tack weld should befused firmly into the joint.

SUGGESTED INSTRUCTION TIME: 185 Hours

o . 4

RELATED , TECHNICAL INFORMATION: ° # R e

- Tack weld.
= Joint configurations.

- Edge joint mg¥*Q§aincluded/omitted depénding upon skill needs '
of student, availability of materials, etc.
Y

- ¥
178 - %,
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a UNIT* 5.0 ARC WELDING o
’ . ‘v a ; b
' " TASK © 5.13 e SET UR AND MULTI-PASS WELD ™
@ . ) T-JOINT, ALL POSITIONS -

(MULTI-TASK- DESCRIPTION)

< 2 _ A
t ! : -
PERFORMANCE OBJECTIVE: VN .o . o
. . ‘ 4 . . . N
; A : \ z - - ' A * .- '
v Given SMAW machine, equipment, and supplies, carbon steel’plates to

weld, fixture (jig) for* overhead positioning, and (a)

1/8 inch E701

1/8 inch, E6010 or (b)

électrode; position plate and

perform fulti-pass welds in .

/

.

allxk positions, wunming three (3).stfinger bea

ds on both sides of the*

T-Joint using the stapdard freehgnd method

as specified by instructor.

- Visual ingpection will show: . (1) smobth’knd continuous welds;'(2)' ’ .
- 3/16 inch to-1/4 inch equal leg fillets; and (3) no cracks, dqdercuttiug, or.

@

o

s y
(S oxer%ap. - ‘ e N
- ° ‘ A * . ’
* %= Flat Lo s T L. ! .
y - > = Vertical (db/do‘p) , ) \ ; ) :
- Horizontal. . . _ t/ .
. » o, , * . “ 4 ., 4 ° a
- L ' . i -
.PERFORMANGE ACTIONS: ) Ty P .
b N i "
! ¢ e .t . . /.
. 5.1301 Prepare, for welding. Select safety equipment. . , -

X

* . *T-Joint. ,
~ Visual inspection ghoyld show:

' T-Joint | .
4. no cracks oY updercut

. . 5 .
- #ferform equal-leg multi-pass_fillet welds inﬁa%} posiﬁifgig, \

$ %f" - S 5.1302-, Set up SMAW machine, equipment,ignd‘sppplies, incldding' e
. v, k . overhead fixture, (jig). o ' . e
h -'. . R . L . ‘.“ . S i\ ' ‘ ¢
3 1303 {lean ‘and positich plate into T-Joint, tack weld, .
, ) ' * and place in.desired position. . N
‘ ' a. Flat | ‘@ C. 'Verqical\(Qp/down) ! ’
. b._ "Horizontal . ' .
. s > . . . - . N - o ' :# , , .
T ©5.1304 “Multiple pags weld joints to specifications. h§‘*&
j . PERFORMANCE STANDARDS; . R ¢ :
.; . L4 / . + . ' ‘ 3

’

’ ., 1. smooth and continuous welds ] - i . ™
-~ *2. 3/8 inch, ta 1/2 inch equal leg fillet welds ‘ %
"‘, 3:

little or/no sa%;(pverlap) og Vertical.member;oﬁj

l}!

- Beads must be straight ‘and uniform in.height and- width; have .

uniform ripple formation;shave no undércut, porosity, craters,
.» or oxidation; and must be fused with base metal.

£ LA e
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s UNIT - 5.0 . - _ ', ARC WELDING

& rask » 5.3, ¢ SET UP.AND MULTI-PASS WELD . .

‘ - : ., T-JOINT, ALL POSITIONS v :
. " . N e
. ! . . (MULTI-TASK DESCRIPTION) (Con't.)
- v. . . > " o . /: ' an e
' « . N . . 0 N a ~ R .
A R _ | - '
‘ ] ¢ ) / , s - ’ . . .
< ' SUGGESTED INSTRUCTION TIME: 185 Hours ' P /
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. Standards

: SUGGESTED STANDARDS FOR MULTI-PASS WELDS ,
) ) . Ve
'\ i - ' o
. 1. On startlng the multi-pass weld, hold a hlgh arc for,1-2 ’
c “seconds allowing end of metal plates to, heat’prlor to ’
, depositing the proper bead (preventing cold tap) .
4 -~
.2, -Alternate root and cover . passes from one side to anokﬁhg of
the. T-Joint to.mjinimize distortion of- the: platés.
—
Not Enougn Lapoing ; Squal- Lag ‘
' Oimensions = . .
v $ ‘ RLc ) .
[ > ;: v { N
g | T — N T T & .
Awmd Thm ™ AP
Do This- ] ;/7 !
{ - . Y —

. » . R r
 Keep %;ﬁd‘Dimehsions Constant =~

‘ . . S
3. Remove slag from beads pr;or to laylng a‘sécond bead (at
. the weld). ) - \ ,
§."Keep bead dipensions constant. '
A . e \ oL . - N . *
5. Observe recommended electrode anglgs. . -~ . . “ t,
[ ~ . . /
. ) e ’ ) . .

T

. ’ M v 4
, .
. » =+ . FHRSTBEAD.. . SECOND 8EAD - THIRD BEAD -
. . _\ . . ° . . i Ay ° '
! )
. .
(a4 . . o - . , \ .-
! A ! . . . + 4 ' ’ -
N . . ] . A
. - - « ~ - -
. Y el 1}
3 . P4 . .
.~ N N ~
Al ’ ) 'un
r e ’
¢ .
3 ‘ .
, . N
. . v
. o ) * *
. . . ; N
- » . N N
[§ ~ » .
\ I . 133 ' !
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' UNIT 50 @ ARC WELDING §
, .\ K N " : -
TASK 5.14 (OPTIONAL) \ CONSTRUCT OPEN BUTT WELD, ALL
. - ’ POSITIONS ‘l
v : , - 5 -~
‘?; @ A o -
t e ”g’ﬁ ' B ¢ /’“ _ . ’
°,  PERFORMANCE OBJECTIVE: | / b . \ o

Given a shielded meté& ‘arc welding station, mild steel coupons, electrodes,,
Personal safety equipment, and thé necessary tools and materials, construct
open butt welds, 1/16 inch root opening, in all posifions (flat, horizontal,
vertical, .and overhead). Bead must be straight and uniform in heiht
and widt&i have no oxidation, ‘weld must be fused with base metal and

+

have full\penetration. - . . . ) .-
3 K .
-~ ~
»  PERFORMANCE ACTIONS: - e . : N . ¥
. R . .

<
*

5.1401 Prepare for ARC welding; select safety equipment.
5.1402 Set up.SMAW machine, equipﬁent, and supplies, and
overhead fixture (jig) as applicable.
. ‘ ' '5,1403 -Clean and position plate in’proper configuration and
position. T -
. ‘B

N

5.1404 Tack weld plates into position.
) 7;5.1405“’ Construct open butt weld, all pgsitions, to specifi- -
cations. o , '

L ' . « - .
‘ .

A
“< 3,

PERFORMANCE STANDARDS:

A4

- Coustruct ope; butt.&eld, all pokitioﬁs, to specifications, so
that .the ‘bead is, straight and uniform in height and width, .. .
there is no oxidation, the weld is fused with base metal, and .
theré is ful®P pénetration. .

~ The instructor's standards must be met.

v v . »
- ’ ' A

’ . . A

) B . . ’ '
SUGGESTED INSTRUCTION TIME: Optional . : . .
, % AN
o . “ " , - : i_.. ’ ¢
- D . & , [ ’2 .
¥ Al . } Q\ ‘) ”
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UNIT 540 \ T ARC WELDING ¥ ,
. . M) \ ? . ! '
‘ . TASK’ 5.15 . : ®  CONSTRUCT LAP JOINT WELD; 3/8 INCH. ‘
‘ o . EQUAL LEGS, THREE PASSES

v
.. - -

v
< .

PERFORMANCE OBJECTIVE: ' -

. ) Given a §hLelded metal dre welding station mild steel coupdns, electrode,
personal safety equipment, and the necessary tools and materials, construct
afthree pass lap, joint weld, 3/8 inch equal legs. Beads must be straight

&, ;and uniform in’.height and width; have a uniform tipple fdrmation; and A
have no undercut, porosity, craters, or foxidation. Weld must be fused - \

. ®
.with base metal and show no visible pengtration on opposite 'side of ?
weld: A : ,
' . PERFORMANCE ACTIONS: . " . ‘
L3 N Y ' ’ . i h . N - ¢ .
. 5.1501 Prepare fo ARC welding. ~ . .
< . * 5.1502 Set up SMAW machine, equipment, and supplies, and

0“1 s

(jig), as ~applicable. . .
-7 ‘ 5.1503 Clean and position plate in. proper configuration,
. position. '
’ ( ' 5.1504  Tack weld. A o o

. 5.1505 Make'multiplé&passés to weld lap joint as specified, o f

’
)

PERFORMANCE STANDARDS: - ‘

&

& . ’

¢ = Construct lap joint weld; 3/8 inch equal' legs, threeggﬁQEZS.
- « Beads must be straight and uniform in height and width; have a
uniform ripple formation; and have no undercut porosity,
) . craters, or oxidatidn. » < .
. . . - Weld must be fused with base metal and show no visible pene-
) . tration on opposite side of weld..

-

)

' SUGGESTED INSTRUCTION TIME: Optional . | ’
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- UNIT 5.0 - . ARC WELDING . .
) hd s - - ! v
. . * TASK -~ 5.16 {Optional) CONSTRUCT AN OUTSIDE‘ CORNER WELD In
) v . ’ THE VERTICAL UP AND DOWN POSITIONS
' R ‘ - X 7 T \'
: © PERFORMANCE OBJECTIVE: .. g L
N A 4 M ! *
t .Given a shielded metal arc welding station, electrode, mild steel coupons,

" personal safety equipment, and necessary tobls and materjals;, construct
an outside corner joint in the vertdcal up and down position. Bead must . ° -
be straight and unifotm .in height and width have a uniform ripple’
forpation{ and have no undercut, porosity, craters, or oxidation, weld
must be fused with base metal and have full penetration,

. T

LS

N

> ) R \ ' R < 7
. . » . .
. PERFORMANCE ACTIONS: o co oo )
- . ' - LU ' o .
5.1601 Prepare for welding. ) L.
‘ " 5.1602 _ Sew up SMAW machine, equipment, and supplies, inclpding
- (Jig), if applicable. ..
3 . 5.1603 Clean ahd position plates in configuhation, and
"~ .position and tack weld.
. ~ ey

5.1604. Construct an outside weld ih vert

up and down
*positions, to specifications. y

a L} vy

.

PERFORMANCE STANDARDS :
. - Construct an outisde corner weld in the vertical up and down
ot ‘ positions, to specifications,

- - Bead must be straight and uniform in height and gvidth; have a°
"uniform ripple formation; and have no undercut, por ity, ;
craters, .or oxidation, weld must be fused with base metal and :

) have full penefration. * . /

' Performange must be to instructor's standards.

- [ Q

. ’, < .} 4 v
SUGGESTED INSTRUCTION TIME: Optional . .
e M - 4
X . "
- Q . , £
. ? » . N
. o .
- \ ] ’ . .
. . ~
ko ~ ) ~
A .
e oo
. SV
| . , X / ¢ 0 ) - .
| .o 136 . '




RS UNTT 5.0 ARC WELDING S -
] TASK 5.17 ‘(Optional) .CONSTRUCT GROOVE WELD ON PIPE IN -
‘ b . FLAT AXIS, VERTICAlx, AND DIAGONAL

) {' . AXIS' POSITIONS

[ - 7

. ¢, - . . ' . >
PERFORMANCE OBJECTIVE: ' ‘ -,

Given a shielded metal arc welding station, pipe, eﬁbctrode, personal
safety equipment, and the necessary tools and materials; constrdgt a
groove weld on pipe in *the (a) flat axis position, (¥) rtical\position,
and (c) diagonal axis positipn. The bead must bg sfraight and
in height afidNzidth; have a uniform ripple formationy/and have no undercut,
porosity, craters, or oxidation. Weld must be fused with base metal and
‘be smopth on inside of pipe.

"o
.-

PERFORMANCE ACTIONS: ‘ ‘ RN ' ]

1 ’
L 4

&

. 5.1701 Prepare for welding; select safety equipment:

5.1702 iSet up weldiﬂg machine, equipment, and supplies,
. including any "jig'"'used.

'
v

5.71703 . Clean’and position pipe to be welded. -

<

k . (NOTE: Position {n flat axis, vertical, and
. . , diagonal }ositions as directed by the
structor ) °
A . ;
5.{704 Make grop%e weld on pipe.- 4
v ’ . . . e

$ERFORMANCE STANRARDS:

.'e = Construct] groove weld’ an pife in flat axis vertical, and
) diagonal’axis positionms.

- Bead myst be straight and uniform in height and width, have a
uniform\ripple formation, and have no undercut, porosity,
craters, or oxidation, | -

—- Weld must be fused with base metal and be smooth on inside of

: pipe. ! . SR .
.~ The instructor’ s\standards must be met. - P

“ . . ‘ * o 4
. : ’ jo hY . < _
SUGGESTED INSTRUCTION TIME: Optional - °

\\ . ros . ‘ ) 5 '. . ‘Sv'/

RELATED TECHNJCAL INFORMATION: / “
N - Identify relevant safety pr cautions in pipe welding.

- Determine electrode type/size and current setting for pipe

. welding. . -
. — Demonstratd/explain pipe bevelling techniques. ' :
= Demonstrate/explaih surface' preparation procedureg, !
i 137 : ‘
, o ~ ¥
' ]b(}.. ‘
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. CHECKLIST FOR SMAW WELDS . ,

. e ¢

CHEXCK TO .INDICATE THAT THE STUDENT HAS
COMPLETED ,THE. WELD TO INDUSTRY STANDARDS
(Omit otherwise)

' | "Flat’ Hori- *} Verti- Over- Plpe
zontal 'l cal head
{ i 4 4 , B3] re=] |4
. o A o m o 1 of ©
! ‘o O -y O 1511 X°) le) 4 6] B
' Slo 2asls 285l i ol
' ‘ <1 D
, g [oF BW ,Eu o} R¥) ) JUTKE} Q4 YT ES) [oFRNY| His} RETNI:]
L|st {mjo 3l |olol+3] |m o | oloil-i of~
- . Jja|ejO Ru|alealOpln|mle|a Y[ ST ! [ B
1. Even bead. ! « 4 1
2. Even rlpples ln < A
‘bead.
3. Bead unlform ln
. width. - !
o 4. Bead height not . p
excessive.
5. No holes in weld.
%, Weld not brittle. .
. \ 7. No excessive
‘ , metal under LI
. ’ joint. . *
‘ 8. Proper 1 : -
) - 'penetratlggf I 9
9. No cracks., ! >
10, pnd"crater,
‘. filled. : -
11. No cold over-
> laps dlong joint > ‘
) ) ¢  séam. :
- 12. Good fusion.
13. No undercutting. K
1l4. No porosity.

.

g




3
Task 5.01
1. Identify

» D ——

DQRP & AC / .
b. DCRP & DCsP’ '
C. AC & DC , o
d.. both b and ¢ . T4
\ . . t i *
2.. Identify which elepent is not necessary to sustain an ARC.
3 j .‘ . v s ,
a. ARC gap : :!
b. ARC voltage K
c. load curggnt o o Y
d. machine manufacture , .

3. Iden!ify the gctual\vo%tage range used to provide welding currefpt|

4
*

[

ae.

\

/

wh)éh two polaritiés make AC Polarity.

. 4. - Describe the difference, between AC and DC current.

LY

¢+ UNIT 5.0 - ARC WELDING , )

OUTCOME-REFERENCED TESTS

s

LN .

v

18-3§ volts
15 volts

10 volts .

5 volts .

.

. ' ‘ !

¥
k]

3. ZExpléin,why differentlpolaritﬂé% are u§ed.in welding.

f)

-

h




‘ UNIT 5.0 *~ ARC WELDING
- . ' OUTCOME-REFERENCED™ TESTS “ .
v * e ‘
Task 5.02 ~ 2 )
) " | .
. 1. List 10 items of safety clothing and equwipment in Arc welding.
’ N ‘l. N ' .
2. ¥ L, : N .
. 3. -" i e . -
G, -
. 5. . T
N 6.-
’ 7. ‘
8. Ay .
Yo, . A o c
. 10. ' . . . -
y 2. Explain why matches and butane lig'hters shouid not be carried in
the welders clothing. . B
) - .k - S 5 ’ . a4
(_\_/‘// 3. Why shoui.‘d a respirator be worn when noxious _fumes are given OFF .
.. dufing the welding process.
/\\ - B <o
U T, ' * .
4, Des-cribe why heat-hardene’d gloves create .a.danger while using the
. ‘side grinder. o ?Y =
- ' o
< s M . , A
H iy \ -
< L \ “
. o\ < N
[ — °
. 2 ' . . , -
. , , ¢ ¥ LY -
’/’ 3 . < r ‘ - . . -
\
“a ( . \ . . [
[} . B .~ | .’ . s
. ko
T-5-2 ‘
‘ ! R ‘ , M [
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ask 5.03

&

UNIT 5.0 -~ ARC WELDING

OUTCOME~REFERENCED TESTS

l. List at least five welding accessories used in Arc welding.

l.

2. -

[

\

e . -

2. List the different types of polarity that a rectifier welding
- machine is able to produce.

4

as AC
b. DC
- c. DC straight
d. all the above
3. List the different types of polarity that a generator type
welding machine is able to produce.
a. AC
. b . DC\ .
¥ c. DC straight
’ d.

all ‘the above ‘
. . ¢

4. +With what type welding machine is pelarity of np'cohsequencgé,

-
AY

/ . e

5. Given a booth and welding machine, demonstrate the proper proc
for setting up Arc welding €quipment.

1

-

‘.

.

edure




Task 5.04

[ 3

UNIT 5.0 - ARC WELDING
OUTCOME-REFERENCED TESTS

.
¥
3

Y

1.” Indicate which series electrode should, be used when'higher weld

» -‘ 1 ’ . l
2./ Identify which electrodes are usedﬁ mogt pipe V{eh{];ng,

What do the first two digits of a E6010 electrode represent?

strengths are needed.

a. E60XX series &
b. E70XX series . .
c. . Nickel alloy

d. none of the above

5

-

a. E6010 or E6011

: b. E6012 or 70S8-2 s
c.- E6012 or E6013 . A
d. best rod suited for job
S ]

Which of the following listed electrodes would be used for welding

high carbon steel. .

a. E7QI8 "+ ~
- b. EG@IO
c. " E60L1 .

‘d.  E6012 .

.

¥
State the two most common kinds of mild steel electrodes.
A d

[N

"\'.\

. - T




) ~ UNIT 5.0 - ARC WELDING o

. - Y .OUTCOME-REFERENCED TESTS
- ' 4
Tasks 5.05 aud 5.06 »
w

- ., -~

“l. List the 5 basic steps recommended in setting up an Arc ‘welding
machine. . . . ~
% S . ' \
. 1. ' ‘ :
s 2. B '
3. . '
4, '
5.

2. List 4 safety steps to take before Arc welding. h ’

10 \ »
24 ’ - /
‘ .3, ’ ) . .
P4 4. . ( ’ ‘

3. When should a weld be brushed?

L

N -

.

. 4. . pescribe what article should be wo'rn when' chi.pbing slag?’
L2 ' . . * ) N _
. . 5. Demonstrate, on a given piece of steel, striking and maintaining ~
an, Arc, , ' . . \ 0

,
\ o ﬁ .-
.
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. UNIT 5.0 =.ARC- WELDING ., = . . <

o p OUTCOME-REFERENCED TESTS o - ) vl
. ) ‘ . T . :' ' .
Task 5.07 . LR y
l. To sustaim a stable arc, you need . .- T
. a. arc'gap -
‘,0 b. -arc voltage o :
« - load current ) . R ) .
d. all the above B ‘ . ‘
2. A long arc~unt?xtunately produces. a: -
. A e . ‘ . . o
N a. |unstable arcy reduces penetration, increases spatter,
. ‘reduces the gas shield, and causes flat and wide
beads ‘
b. stable arc, good penetration, increases spatter, ¢ -
N ‘redules the gas shield, and causes flat and wide
beads " .
. ) C. narrow bead, reduces penetration, increases spatter,
. reduces’ the gas shield, and causes flat and wide beads ,
oo d. unstable arc, reduces pemetrations increases spatter,
increases’ the gas shield, and causes flat and wide
beads
3. In striking an arc, if the electrode is allowed to remain in
contact with the metal the electrode will:
S
. a. not stick tqQ the'base metal
‘ b.  break loose - .
c. cause a flash .
. d. become red hot )
4. When making current adjustments, turn the ‘welding machine~up

or down: - .

. R L . i
- a. 5 amps . . ‘j\\ :
b, 10 amps : .
c. 15 amps . . .
d. 20 amps .

The methods used to st¥ike an arc are the tapplng and the
. motion. .

A ‘ noise indicates the current is set properly

and the arc is at the right length.

‘An arc that is:too ‘fails to' generate enough

heat to melt the base metal propetly.

- - . .

Always keep the jaws of the electrode holder to
»ensure good electrical contact with the electrode.
) -~ Te5-6 o . .
- " v’ () I‘) . R




Task 5.07 (Con't.) : ST,

9. What will happen if a electrode holder with yninsulated jaws
is placed on the benthgwhile the machine is running?

10. Penetration refers to the of

in. the base metal.
r
{
L}
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UNIT 5.0 - ARC WELDING

‘ ' OUTCOME-REFERENCED TESTS o

Task 5.08

1. The layer of slag covering the, deposited bead of a weld should
be removed with:

)

‘ a. sandpaper

b. a chipping hammer
c. a chisel
d. heat
2. is a technique used to increase the width and

volume of the bead:

a. plating
4 . b. overlapping
Co padding . N .

d. weaving .

3. The (5) five variables of arc welding are?

- ‘ |
@ i ~ \

5'.

4. To restart the electrode and fill the crater and secure proper
fusion, strike the arc approximately in front of the crater.

<

\

. a. /2"
b. 3/4"
c. m . 9
d. - none of the above
5. \ is a condition that*results when the welding v
o ' current is too high.
{ . . - o 2 i
6. Penetration\refers to the of in the base metal.

7. The length of the arc should be approXximately.equal to the
‘'of the electrode.

' . 8. When a weld i5 built up of more than one layer, it is known as

a pass weld.
9. The size and depth of a crater indicates the amount of .
‘ : TRUE-FALSE )
* 10, Electrode angle involves two positions-incline and
side angles. ’ ¢
T-5-8
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UNIT 5.0 - ARC WELDING

4

. OUTCOME-REFERENCED TESTS

Task 5.09

l.

10.

"What' 1s meant by padding and when is it used?

The maximum width' of the overall pass- should not exceed more than
about times the rod diameter.

\

2
a.

b.
C.
d.

——

Lo u B W
.

is a technique used tq increase the width and volume of
the bead.

- a. plating
b. overlapping
c. padding

d. weaving

When .more than one bead is used, it is necessary to remove the
after each pass.

When a smooth finish is required on a multiple pass weld, a
bead is used to cover thk entire area.

or is a process for building worn surfaces of
shafts, wheels, and other machine parts.

In making a weld, when should arweaving motion be used?

What will determine whether a weave bead has fine or coarse
ripples? /

Does the type of weaving pattern used have any effects on the
quality of a weld? s

(3

'y

If a weaving motion is to be used' in buildin%‘up a pad, what
precautions must be taken? .




UNIT 5.0 - ARC WELDING

. OUTCOME-REFERENCED TESTS

Task 5.10

l. When the thickness of the metal exceeds the edges of a
’ ‘ butt” joint should be beveled.

a. 1/16 of an inch
b. 1/8 of an inch
c. 1/4 of an inch
. d. 5/8 of an inch

- .

2. The included angle of the V joint should not exceed . degrees.

a. 40
. ~ b. 50 .
‘e, L 60 :
pt _ d. 90
. 3. Tack welds are simply short sections of weld beads to

inches long.

- a. 1/8 to 1/4 . -
3 b. 1/4 to 1/2
’ . c. 1/2 to 3/4
" d. 3/4 to 1
° 4. Most welding is done in the more efficient position.
‘ a. horizontal
’ b.  vertical -
c. overhead
d. flat

LA 5. Name the terms used to identify the parts of the weld listed
‘3{?' below: '

-

GROOVE WELD




UNIT 5.0 - ARC WELDING

. OUTCOME-REFERENCED TESTS

Task 5.11

1. Name (3) three of the basic welding.motions used in the vertical
welding. o . :

l. : 4

2,

3.
2. Welding stringer beads in the vertical position, you will find it \\
"  necessary to use a.slightl, - welding current and to hold a

arc when welding in the flat position.

3. When depositing stringer beads in & straight line, when using soap
. Stone,;~it will brush off." 'What method is used to maintain a
~ straight bead? .
r . 4 (\

4. When welding in the vertical position, for better penetration on -
critical work, one would weld uphill or downhill?

TRUE-FALSE

5. Welding in the vertical position, lengthing the arc gap
on the upward gtroke. It is normal to break the arc.




, UNIT 5.0 - ARC WELDING - .

‘ ‘ OUTCOME-REFERENCED TESTS

Task 5.13

l. What are some of the fﬁportant factors in making a sound weld,
when welding low hydrogen electrodes in the vertical position? ‘
List (4) four.

. 1. )
2.

3.
4,

2., Name the weld used to weld a T-joint.

3. Io welding a T-joint, it is important to obtain good penetration
and fusion with what parts of the joint?

-

TRUE-FALSE
‘ 4, If the arc is too long or if the angle of the electrode
y is incorrect, undercutting will result.
5. . When the fillet weld on a T-joint is tested and looks to
be sound, it should peel off the plate surfaces.
¢
LY
, _ﬁﬂﬁ‘ - &
3 [ o o o
: - e
:%; -
’ . R o
T-5-12

o 198 L .




UNIT 5.0 - ARC WELDING

OUTCOME-REFERENCED TESTS

Task 5.14

l. What is the included angle of the V in a single=V butt joint?

— -

P

2. In the grooved joint, what is used as a’ guide for the width of
the new pass?

ot 3. When welding a grooved joint without a backing strip in the
' vertical position, it is necessary to secure complete penetration
through the back side?

\ /
TRUE~FALSE 4
? ’ \

4, Welding the single-V butt joint with a backing strip, it

1s not necessary to obtain fusion and penetration through

« the back side.
-~

‘ 3
. 5. The square butt joint is used in pipe welding and
critical plate welding. ;

T-5-13
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UNIT 5.0.~ ARC.WELDING

‘ OUTCOME-REFERENCED TESTS ’

Task 5.16 - - .
1. The number of passes to be made on a joint depends on:

PO N -
P

2. How is it possible to develop full strength in a corner joint?

" 3. To achieve complete penetration in a corner (grqgved) joint form

a little at the leading edge of the wel® crater right
under the tip of the electrode.

4, Wheﬂ\haking an inside corner joint, the joint preparation is
inexpensive. What makes the cost so great on heavy plate?

TRUE-FALSE

5. When striking or restarting an arc, use any part of the'

————

. ‘coupon.




Task 5.17
4

l.

TRUE-FALSE
3. The best type of electrode to use for pipe welding is
the E-6012 ¢lassification. N “
4, A welder who has been qualified on plate does' not have
. a retest for pipe welding. . ’ :
v 5. . Some electrode manufacturer's make two types of electrodes

- of butt welds in pipe?

UNIT 5.0, - ARC WELDING

OUTCOME-REFERENCED TESTS

Name (4) four of the various code’authorities that are concerned
with pipe welding.

1 .

N

ES N OLY N
* o

What is the reason for the u$e of a backing ridg in the welding

e

under the E-6010 classification: One that meets the
general classification and another which is especilally
designed for pipe.

T-5-15
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UNIT 5.0 - ARC WELDING

‘ F) Answer Sheet

Task S.Ql
l. b
2. d ' -
3. a ‘

4. 1In AC, the current ¢ycles as half cycle; in DCRP and half cycle
DCSP which DC current plows in one direction only.

5. Because for some welding operations the flow of current must be
changed. .. :

Task 5.02
1y high top shoes

cotton clothing

shirts without pockets s

pants with no cuffs t

flip front welding shield - ) -

‘ i
d
OW O N WN -

gloves .

pliers

cap to protect hair .

proper lens for welding —_ ’
1 striker ‘

2. (short answer)
3. (short answer)

4, (short answer)

$
Task 5.03
1. 1.
2. .
\\ 3.
4,
5. ’
2. d
3. d P

T-5-Ans. 1




$
Task 5.04 . )
'I' 1. b -
¥4
2. a v
o~
3. a
4. E6010 and E7018 t #

5. pounds per square inch in thousands.

Tasks 5.05 and 5.06

L. l.  turn machine on
2. check polarity with rod being used
3. check heat (high, medium, low)
4. set fine adjustment on heat control
5. everything else OFF

2. 1. check shield L
2. have gloves ’
3. check electrical leads
4. machine is grounded

' 3. after burning each electrode

4., eye protection

5. instructor checklist and observation \\\\

2

Task 5.07 .
1. d
2, a
3. d /
4, a

5. scratching

6. crackling or frying

7. short

8. clean )Iﬁ\*

9. it will arc

A 10. depth

fusion
T-5-Ans. 2
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N, . . .
Task 5.08
1. b
@ : f \
2. d .

3. l. correct electrode
2. corrgct arc length \
e - 3. correct current , e
4. correct travel speed
5. correct electrode angle

Q.. a

.

5. undercutting

6. depth
fusion

7. diameter ) . - ) ‘(.,“\\///'
8. multiple. ’

9. penetrajion

-

10. .true
¢ Task 5.09
/
1. ¢ ° P
2. d
I-—\ @
3. l '
s ?g ~
4.. weave ’
,/) 5. padding or surfacing '

Al

6. l. When the width of a bead Las to be increased.
2. When the weld requires several passes.

7. The tightnesé of the weave motion.

8. Some weaving motions are better than othérs, depending on the
position of the weld.,

9. A process that involves putting several layers of beads on top
. of each other, ysed to build up worn surfaces.

10, Each layer must be fused in to the other; slag must be removéd
after each layer of beads.

»
‘ § ) )
\

T-5-Ans. 3 ’
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, ) Task 5.10
.(‘I' ls« b
' 2. ¢ .
3. b ' W
4. ‘l ' v
12 r/ )
. 5. L. root oponing

2, root fuce, } c
J. groove facea :

4. bavel anglo

5. groova angle

- by nlze of weld

7. plate thickneas

Task 5.11

l. l. uatoady
2. whip
3. proper "J" to the right
4o Inverted "T"
o 5. box woave
’ 6. "Z" woave

") 7. clrclo g °
L ¢ ’ ~

2. lowar
shortar
3. mark the linos with a conter punch, make the punuh indantationn
. about -1/4 of an tnch apart

5. falve - the arc should not be broken

* -

Task 5.13

© Lo 1. use a’l/8 tnch or. 5/32 inch
‘ 2. do not use a whip technique of~taka tha uloctrode out of
the molten pool - . , >
Yo upu a amall triangular waeave ’
4. build up a small abelf, point the eluvctrode diroctly tnto
the Joint and siightly upward to permit the arc force to
ansint {n controlling the puddle

v 5. travel alow snough to malntain the nhalf without cauning
. tho molten matal to aplll off
- 6. unse currenta in the lower portions of tha quoted range

7. koop tha width of tha weave within the confines of the

. head width

. -

. ' P-5-Ang. 4
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Taak

Tauk

l.

Tank

l.

falue - the weld should break through tho throat

5.1) (Con't.)

flllot )

current adjustment should ba high anough to ensure good tunton .
sd ponotration to the root of the Jolnt god to the plate aurfaceus

true

~

S—
-
5. 14

60 dugruas

the edges or toes of the pravious pauy

‘ [

Qyu‘muuc have complote penetration to make a sound wold

talag

falues

5. 16

L. Jotnt denign

2. sthlckneun of the plate

3. tncluded angle of the groove * 1
to  amparage notting

o

full\ponotrution miat be sacured through the back stda

holo

. .

the alectrode consumption La groat

false - nerika the arc ouly tn the weld zone

l. 'ASME——Th% Amarican Soclety of Machanical Engineers .
2. CAPl-=The American Patroluom Institute

3. AWS ==The American Welding Soctloty

h. ~~Tha Amorican Water WorksAsmoctiation

Lta functionu are’ to asmist the welder in necuring complota
penatration and fusfon without burn through, to pravent upattar
and nlag from entering tho plpo.  Aluo praventa letelen from
forming {nulde of tha pipa.

fivLno ’ >

fet Lo

trua
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‘ UNIT 6.0

OPERATING GAS METAL ARC WELDING EQUIPMENT -

) ¥

(MIG) ~. )
[}
—
A )
. ‘ ‘
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SN

PREREQUISITES: None

OBJECTIVE:

° GAS METAL ARC WELDING (MIG)

*

ko

Thi;kbjective of GMAW (MIG) welding training is to develop

entry level skills for the following classification.
Welder, Gas Metal Arc (DOT 810.384-01%)

The GMAW welder will be prepared to set up MIG equipment,

and maintain it. -

The GMAW welder will devélop the manual skills necessary
to produce high quality.fillet and groove welds on mild..
Steel placed. in the flat, horizontal, vertical, and
overhead p051tion. .
GMAW tfaining will prepare the student to perform entry
level production and maintenance welding on mild steel
using the MIG process. )

. 140
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Criterion for evaluation of Gas Metal Arc Welding (MIG) . |

Recommended Text: Hobard 269

Criterion is: Weld Quality Inspection (Visual Me thod)

141
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X SUMMARY
SUGGESTED INSTRUCTION TIME

® ' | |

GAS METAL ARC WELDING ] .7 SUGGESTED
UNIT/TASK , | Hours
UNIT 6.0
6.01 Introduction to GMAW Welding - 3
6.02 GMAW Welding Safety 4 ' 2
[ . Y
6.03 Set Up and Shut Down GMAW (MIG) Equipment 2 -
///ﬂ\\\ " 6.04 - Maintain Gas Metal Arc Welding Gun (Torch) 2
6.05 Weld Stringer Beads With GMAW Equipment; Flat
Position . 3
6.06 Weld Carbon Steel With GMAW Equipment *
Butt Joint, All Positions
6,07 Weld Carbon Steel, T-Joints, With GMAW 6
Equipment, Flat and Vertical Position (Up/Down)
v “
6.08 GMAW Weld Pipe in Fixed Position(s), Doimhill *

r o

*Optional

142
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UNIT/TASK
Unit 6.0

6.01
6002

6.03

6.04

6.05

6.06

6.07

TASK LISTINGS
OPERATE GAS METAL ARC WELDING EQUIPMENT (MIG)

DESCRIPTION . ‘

(Introduction to GMAW Welding) Given instructions,.describe
the method of operation of the Gas Metal Arc Welding (GMAW)
(MIG) process, type of equipment, and application of the
process. ’ *

(GMAW Welding Safety) Given instructions concerning welding
safety using the GMAW process, demonstrate the proper safety
precautions when preparing for and using MIG welding. Meet

the instructor's standards. :

(Set Up and Shut’ Down GMAW /MIG/ Equipment) Given a GMAW

(MIG) machine, 75/25 cylinder, flowmeter and materials, set up
the unit for welding. After setting up the unit, shut down \
the unit completely meeting the instructor's specifications

and standards. ' ,

(Maintain Gas Metal Arc Welding Gun [Torch/ Given GMAW equip-
ment proper tools and supplies for maintenance, and instructions: -
maintain GMAW gun (torch) and wire feed system in proper

operating condition. The instructor's standards must be met.

(Weld Stringer Beads With GMAW Equipment, Flat Position)

Given GMAW (MIG) unit, accessories and suppliei, mild. steel
plate, and welding specifications; weld stringer beads on flat
plate. Visual inspection will show:

- smooth and continuous-welds

- even ripple o
- uniform width and straight o
- + complete fusion and uniform restarts

- no porosity holes or protrusion

(Weld Carbon Steel With GMAW Equipment Butt Joint, All Positions)
Given a GMAW unit, two steel plates, equipment and supplies;

and specifications butt weld joints, all positions or as
specified. Weld should have even ripple spacing, no undercutting
on vertical member, complete crater fill at end of weld, no
overlap, and:leg size on fillet welds equal or close to being
equal.

(Weld Carbon Steel, T-Joints, With GMAW Equipment, Flat and

" Vertical Position /[Up/Down/ Given a GMAW unit, steel plates,

and instructor's standards set up, align, and tack weld plates

<in the flat and vertical positions, the T-Joint configuration.
‘Make a equal weld on one side (opposite side of tacks), and

weld uphill and downhill on the other side. See standaxds
below.

143 .




£

" 6.08 (GMAW Weld Pipe in Fixed Position(s), ‘Downhill) Given GMAW
equipment, supplies and materials, pipe, weld pipe in fixed
position(s) according to specifications, downhill.

INSTRUCTOR MAY ELECT TO OMIT

144
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‘ UNIT 6.0 : © OPERATE GAS METAL ARC WELDING
. : EQUIPMENT (MIG)
" TASK 6.0l INTRODUCTION TO- GMAW WELDING
"f
PERFORMANCE OBJECTIVE: .

Given instructions, describe the method of operation of the Gas'Metai
Arc Welding (GMAW) (MIG) process, type of equipment, and .application of
the process. ;

PERFORMANCE AGTIONS:

¢

6.0101 Identify-advantages of gas metal arc wvelding (GMAW
’ or MIG) process as compared to SMAW, OAW, and GTAW> -
. . welding. *

6.0102 Identify/select typical equipment used for MIG
4 welding: '
a. Describe shielded gas. >
b. Describe type of torch.
\, C- Describe electrode w}re feed system.

- ’ 6.0103 Describe Gas Metal Arc Welding (GMAW) process.

‘ " PERFORMANCE STANDARDS:

= Describe the method of operation of GMAW welding, the type of
equipment needed, and typical applications of MIG welding.
= The instructor's standards apply and the student must demon~

strate dn understanding appropriate for entry level employment
. . using the GMAW process. .

: ~
SUGGESTED INSTRUCTION ‘TIME: 3 Hours
RELATED TECHNICAL INFORMATION:

= At conclusion of MIG training, the student should be able to
use or identify the related terminology with 80 percent accuracy.

145
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v y't , [
GAS METAL ARC WELDING

- " TERMINOLOGY

A ‘ ] _ . .
CAS METAL ARC WELDING (GMAW) (MIG) - Arc welding process in which consum-
able base electrode is fed info weld joint at a controlled rate while a
continuous blanket of inert or other gas shields the weld zone from
contamination by the atmosphere. v
ARC LENGTH (WELDING VOLTAGES) - Heat generated by flow of current through, *
the gap between the end of the wire and the ‘workpiece. Voltage appears

across the gap and varies in the same direction as the length of the
arc. o

FERROUS -~ Any metal containing iron such .as mild steel or stainless
steel. ' Ty : e

¢ P o
FLOWMETER - Device used with regulator. to*measure_amount of gas around
the arc (measuring the amount of gas coming out of the nozzle rather
than the'pressure of the gas). Calibrated in cubic feet per hour "(cfh),
the flowmeter is depepdent on the regulatort delivering cwnstant outlet
pressure to the flqyﬂzter of approximately 50 psig.

GMAW WELDING CURRENT (AMPERAGE) - Usually direct current (DC) reverse
polarity (RP), or DCRP, is used in MIG with the welding wire positive cod
(+) and the work negative (-). .
GUN (GMAW) - In this instruction.guide,?a hatrd held device used to

transfer current and guide the electrode into the arc. It will include -
provisions for shielding and arc initiatien..

INERT GAS -~ A gas which typically does not combine chemically with the

base metal or filler metal. Used to create a protective atmosphere.

NON-FERROUS - Any metal‘thXt contains no irom such as aluminum or magnesium.
NOZZLE =~ Part of the gun- used to direct éhielding gas.

PULL (DRAG) (electrode) - Electrode is pointing away from direction of
travel. (Pulling, backhand)
> J )
p , ' .
PUSH (electrode) - fElectrode is poinzﬁﬁ? in direction of travel. (Pushing,
forehand) . L : » U

. ' . ¥
REGULATOR ~ Device’ for controlling delivery of gas at some Substantially

constant pressure regarding variation in ‘the higher pressure at the
source. ‘

SHIELDING GAS - Inert or other éas(es) ﬁsed to displace air around arc

to prevent contamination by oxygen,-nitrogen, or hydrogen from the
atmosphere. .




SHORT CIRCUIT TRANSFER (SHORT ARC) - GMAW process where low currents,

low voltages, .and small diameter wires are used to weld on thin to heavy
‘metals, .all positions. Fx

SPATTER - Metal” particles expélled during welding and whtich do not form
a part of the weld.’ N

SPOOL - Filler metal in a coptinuous length of electrode wound on cylinder.

SPRAY TRANSFER (SPRAY ARC) - GMAW process usually used with thicker
metal using larger diameter wires and a shielded gas mixture of argon

with 1-5 percent oxygen and done in the flat and horizontal position§
only. .

STICK OUT - Distance from endixf electrode to contact.tib of gun.

WHLSKERS - Short lengths of welding wire~that feed through the root gap
of a grooved joint and extend out from, the root of the weld in all

directions. . ) ~

i
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s . .
, UNIT 6.0 . OPERATE GAS METML ARC WELDING (
’ - ' EQUIPMENT (MG) p
‘ ' TASK 6.02 : GMAW WELDING SAFETY
y PERFORMANCE OBJECTIVE:

Given instructions concerning welding safety using the GMAW process,

demonstrate the proper safety precautions when preparing for and using
MIG welding. Meet the instructor's standards. » :

. 5 .

.

P .
, ,PERFORﬁANCE ACTIONS: s . h | .
‘ . 6.0201 Review safety precautions concerning:
- R ‘ - a. Electrical shock.
b. ARC radiation.
C. Alr contamination. i NG

d. - Fire and explosion.
e, Compressed gases.
f. Welding cleaning.
g+ Other hazards. \

. (NOTE: All safety precautions for ARC welding
/ v apply.) , :
‘V ’y 6.0202 Lenses for helmet should be selected depending on ‘
, ’ > dintensity of arc. ’
l'\l} .
-~ ¥ , (NOTE: Because of the clearer atmosphere around -
: ‘ the GMAW arc, a darker shade of helmet
’ . J
y . lens must be used to reduce eye fatigue
and possible eye damage. It is important
. that the clear cover glass, 'a proper
g ) ¢ filter lens, and sometimes a clear cover
v . ’ . lens be used. Lenses should be clean. Flash
” ) ) goggles of approximately #2 shade
( . should be worn under the helmet.). -
) ‘ 6.0203 Protective clothing must be worm. ,
6.0204 Review safety recommendations of\GMAw'equipmeﬁt
/ ‘ manufacturer. o 5 o
- '10' ‘ . ' " o '
. ' PERFORMANCE STANDARDS: ‘ .
- Demonstrate safety behavior using GMAW eqﬁipmént to the in-
structor's standards.- ' » : )
L]
. ~ , L '
() SUGGESTED INSTRUCTION TIME: 2 Hours . '

. VR B A .
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UNIT 6.0 OPERATE GAS METAL ARC WELDING )
/ " EQUIPMENT (MIG) ) .
. TASK 6.03 SET UP AND SHUT DOWN GMAW (MIG)
) EQUIPMENT
PERFORMANCE OBJECTIVE:
 Glven a GMAW (MIG) machine, 75/25 cylinder, flowmeter and materials; set
up the unit for welding. After setting up the unit, shut down the unit
completely meeting the instructor's specifications and standards. ° .\
PERFORMANCE ACTIONS:
6.0301 Select safety equipment,
6.0302 Preliminary check for MIG welding:
: a. . Check that electric power controls are in OFF
position.

b. Inspect to be sure hose an@ cable connections
from gun (torch) to feeder are in good condition,
properly insulated, and that connections are

- correctly made.

C. Be sure the nozzle is correct for the wire
diameter used.

‘ d. Inspect to be sure the wire is threaded properly

through the gun.
e, Be sure the apertures of the contact tube and
nozzle are clean. (Blow out the gun as necessary

. to dislodge dust.) ;

' f.  Check to see that the wire speed and feed have
been predetermined and adjusted on the feeder
control.

g. Turn on the shielded gas (and water if W.C.
torch used) and adjust for desired output.

h. Be sure wire stick-out is correct.

i. Be sure contact tip is in proper shape. Replace

) ‘ ~ 1f necessary. )

6.0303 Start MIG equipment: c, .
a. Press start switch on welding machine.
b. Place wire feeder switch on ON position.
Cc. Set wire feed speed cgntrol at midway point
(thickness of base metal).’
(NOTE: Wire speed determines welding current.
Adjust speed for type of welding.)
d.  Open gas cylinder valve and adjust flowmeter to
recommended gas flow rate. (While opening
P flowmeter valve slowlys lightly squeeze gun
trigger momentarily.)

~

——
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p. a .
Q
UNIT 6.0 : OPERATE GAS 'METAL ARC WELDING
EQUIPMENT (MIG)
. : TASK 6.03 SET UP AND SHUT DOWN GMAW (MIG) -
. EQUIPMENT (Con't.)

PERFORMANSE ACTIONS (Con't.): ‘

.

e. Set voltage rehostatelto recommended position
for thickness of meta] to be welded.

(NOTE: Voltage and wire feed must be set . e
while welding. Suggestion: Use scrap

i

- material to set controls.)

’

6.0304 . Stop-MIG Equipment: i
a. Close gas outlet valve on top of cyXnder.
\ b. Close gas flowmeter yalve.
C. Turn wire feeder to/OFF position.
d. Squeeze gun trigger to bleed lines. )
e. -Turn off welding machine. . e
f. Store gun and cable assembly. )

6.0305 When the welding station is shut down, all controls
should be returned to zero. At the 3tart of each
project the controls will have. to be adjusted for

. . .correct operations. ‘.
étRFORMANCE STANDARDS: \ . /
- Properly set up a GMAW (MIG) welding unit and shut down the
equipment completely. toe
- + Manufacturer's instruction book or specification must be met -
o if applicable.
- Instructor's standards must be met. . >
SUGGESTED INSTRUCTION TIME: 2 Hours S \

See accompanying checklist.

Y

"




\

. 4 Addendum to Task.6.03
, .
on MIG WELDING EQUIPMENT CHECKLIST
‘ i
CHECK
2 . 1. All power controls ére off. k )
2. Cable and hose connections are secure. ) .
3. There are no visible breaks in the cable insulation. ()
~ 4. The gun has the right nozzle for the diameter wire. ()
5. Wire is threade§ correctly through the gun. () ¢
6. Nozzle is clean and free of obstructions. () ’ .
7. Wire feed is set. . ()
8. Shielded gas flow is set. : ()
9. .Water is turned on if a W.C. gun is used. ()
10. Wire stick—?ut is corregf. () e
11. Contact tip of an is in good shape. () .,
12. Voltage control is set correctly. B ()
13. Adequate ventilation is provided for welding.® () -
'14. Gloves and helmet are available. )
15. . Clothing for welding is suitable. () .

L 4

Source: Giachino, Josebh W. Arc Welding, Alsip, IL: American
Technical Publishers, Inc., 197;. -~

-
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UNIT 6.0 OPERATE GAS METAL ARC WELDING
EQUIPMENT (MIG)

‘ TASK 6.04 MAINTAIN GAS METAL ARC WELDING ¥

GUN (TORCH)
)

Pl

PERFORMANCE OBJECTIVE:

Given GMAW equipment, proper tools and supplies for maintenance, and
instructions; maintain GMAW gun (torch) and wire feed system in proper
.operating condition. The instructor's standards must be met.

PERFORMANCE ACTIONS:

6.0401 (Wire spool type station) Keep wire on spool clean.
Keep spool covered except when replacing it.

f

6.0402 Inspect to be sure spool moves freely on shaft. -

. 6.0403 Inspect to be sure wire does not have any sharp
bends or kinks.

6.0404 Clean wire feed rollers each time a new spool of
wire is installed.

‘ Y 6.0405 Lightly lubricate wire before wire enterg_rollers.

°6.0406 Inspect to be sure welding cable is st¥aight as
"-possible to improve wire feed. g

6.0407 Inspect to be sure ‘feed rolls are in line with each
other and in line with inlet and outlet bushing. -

6.0408 Be sure that the welding machine is electrically
grounded. Be sure area where ground is attached is

clean.
. 6.0409 Be sure that the ground clamp surface is clean.
6.0410 Keep the gun ar torch nozzle as clean and as free

from metal splatter as possible. Use creamer to remove
splatter. Clean inside and outside of tube through
which electrode wire passes each time electrode reel

is changed.

)

-

s
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‘ : UNIT 6.0 : _ OPERATE GAS METAL ARC WELDING
. . EQUIPMENT (MIG)

TASK 6.04 MAINTAIN GAS METAL ARC WELDING
GUN (TORCH) (Con't.) -

PERFORMANCE STANDARDS:

~ Maintain GMAW welding equipment (gun or torch) in properf
operating condition.
- Meet instructor's standards.
= Follow manufacturer's instruction manual.

%

SUGGESTED INSTRUCTION TIME: 2 Hours

RELATED TECHNICAL INFORMATION:

~ Manufacturer's instruction manual.

N ' 153 e
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UNIT 6.0 , OPERATE GAS METAL ARC WELDING
EQUIPMENT (MIG)

TASK 6.05 ' WELD STRINGER BEADS WITH GMAW
EQUIPMENT, FLAT POSITION

¢

PERFORMANCE OBJECTIVE:

‘Glven GMAW‘ (MIG) unit, accessories and suppliés, mild steel plate, and
welding specifications; weld stringer beads on flat plate. Visual
inspection will show: . '

»
- smooth and continuous welds

- even ripple

- uniform width and straight

“~ complete fusion and uniform restarts
= no porosity holes or protrusion

PERFORMANCE ACTIONS:

6.0501 Select safety equipment and accessories for MIG
. welding. ¢

6.0502 Draw and position plate to weld. ’
6.0503 Set up MIG equipment. Check -equipment.

6.0504 ~  Adjust shielding gas flow rate, voltage, and wire
feed speed (amperage) (on scrap metal).

> 6.0505’ Run stringer beads on flat plate with MIG process.

6.0506 Inspect weld(s).

PERFORMANCE STANDARDS:

= Weld stringer beads on flat mild g§teel plate with GMAW (MIG)
equipment so that the welds are smooth and continuous, there
s even ripple, uniform width and straight welds, so there is

complete fusion and uniform restarts, and no porosity holes or
protrusions.

SUGGESTED INSTRUCTION TIME: 3 Hours ' -

L Y




UNIT 6.0 . OPERATE GAS METAL ARC WELDING
: ' EQUIPMENT (MIG)
. " TASK 6.06 (Optional) WELD CARBON STEEL WITH GMAW EQUIPMENT -
. h BUTT JOINT, ALL POSITIONS

' |

PERFORMANCE OBJECTIVE:

|

Given a GMAW unit, two stéel plates, equipment, supplies, and speci-
fications; butt weld joints, all positions or as specified. Weld should
have even ripple spacing, no undercutting on vertical member, complete
crater fill at end of weld, no overlap, and leg size on fillet welds
equal or close to being equal,

" .
PERFORMANCE ACTIONS:
6.0601 Set up for MIG welding. ’
‘ 6.0602 Tack weld plates into joint position.
6.0603 Inspect position of plates; correct as necessary.
6.0604 Weld to specifications using GMAW process.
‘ 6.0605 Inspect weld quality. -

PERFORMANCE STANDARDS:

-~ Make butt joint welds on carbon steel with GMAW equipment, all
positions specified by instructor.
=~ Visual inspection of weld should show. Even ripple spacing,
i no undercutting, complete crater f£ill at end of weld, no
overlap, leg size on fillet welds equal or close to being
equal. )

SUGGESTED INSTRUCTION TIME: Optional




R —————
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J
UNIT 6.0 OPERATE GAS METAL ARC WELDING
. EQUIPMENT (MIG)
, :
. TASK 6.07 : WELD CARBON STEEL, T-JOINTS, WITH

GMAW EQUIPMENT, FLAT AND VERTICAL
POSITION (UP/DOWN)

-
PERFORMANCE OBJECTIVE: )
Given a GMAW unit, steel plates, and instructor's standards set-up,
align, and tack weld plates in the flat and vertical positions and the
T-Joint configuration. Make a equal leg fillet weld on one side (opposite
, side of tacks), and weld uphill and downhill on the other side.
PERFORMANEE ACTIONS;
6.0701 Select safety equipment.
6.0702 Select hand tools.
6.0703 Set up power supply.
6.0704 Check to see if nozzle on gun is clean (spray with
antispatter if necessary). )
‘ . 6.0705 Adjust shielded gas flow rate.
6.0706 Set voltage and wire feed speed (amperage) (using
scrap metal).
6.0707 Tack plates to specifications.
! 6.0708 Place T-Joint flat on table.
6.0709 Weld as specifications, uphill and downhill.
PERFORMANCE STANDARDS: ,
= Make fillet welds in the flat and vertical positions using
GMAW equipment, up and down.
o ~ A visual inspection of welds should show:
- even ripple spacing ,
=  no undercutting on vertical member
- complete crater fill at end of weld
- no overlap .
- leg size on fillet welds equal or close to being
equal
' SUGGESTED INSTRUCTION TIME: 6 Hours
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UNIT 6.0 OPERATE GAS METAL ARC WELDING
EQUIPMENT (MIG)

TASK 6.08 (Optional) GMAW WELD PIPE IN FIXED POSITION(S),
_ DOWNHILL

PERFORMANCE OBJECTIVE: - !

Given GMAW equipment, supplies and materials, pipe, weld pipe in fixed
position(s) according to specifications, downhill.

INSTRUCTOR MAY ELECT TO OMIT

PERFORMANCE ACTIONS:
6.0801 Select ;afety equipment.
'%.0802 Draw mild steel pipe from instructor.
6.0803 Prepare pipe joints as’ necessary.
6.0804 Position pipe for joint desired.
6.0805 Set up MIG machine, adjusf for welding job.
6.0806 Tack weld pipe into joint position.
6.0807 Inspect position of pipe; correct as necessary."
6.0808 Weld pipg to Specifications using GMAW process.

6.0809 Inspect weld quafity, especially for slag inclusions.
. (Weld should pass bend test without cracking.)

PERFORMANCE STANDARDS:

=~ Weld given pipe in specified fixed position(s) downhill.

~ Weld should have even ripple spacing, no undercutting, complete
crater fgll at end of weld, no overlap, and leg size should be
close to equal. Slag inclusions should not be evident.

SUGGESTED INSTRUCTION TIME: Optional
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CHECKLIST

GMAW (MIG) WELDING

(Check to indicate student has mastered weld to industry standards; if
otherwise, omit mark.)

POSITIONS AND JOINTS-MILD STEEL

' Hori~ #Verti-giover—
Flat zontal ¥ cal head Pipe
o o =
Oy - O Y - Y -l
o ol c o o o =
o |40 B~ clo = ] clo o
(S ES) (OP RE} ° JUI RS (oY Y] FE [eYRW]. NE, TRV  NoMic-
L3 |ojlomeis| |clol | {clof sl oo~ O
(Y [an}ii]{@) [6p] faa) iSITM] (@] - Faul[ZIP0) (@] Fa)[SIRHE) [N
L. Bead widths are
right size.
2. Beads have uniform
ripples.
3. Weld beads not too ]
flat (proper width).
4. Weld beads not too
high (proper width).
5. Weld penetration is
sufficient.
6. No cold laps on
surface,
7. No surface porosity
. on welds.
8. No subsurface o
porosity. -
9. No crater cracks.
10. No burnm thru. »
1. End crater is
filled.
12, Weld passed bend .
test without
’ cracking. T
]
| -
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UNIT 6.0 - MIG Wg}DING

.- OUTCOME-REFERENCED TESTS

1. TIdentify which welding process uses a continuous consumable wire

electrode.
»
a. mig
: b.  oxyacetylene *
c. tig : =

d. carbon arc

2. TIdentify the most efficient polarity used in mig welding.,

™ a. DCSP

<b.  DCRP )
c.  ACHF .
d.  ACRP

¢

3. Which wire listed below is best for mig welding low carbop steels.

__ a. ER-309
b. E~-705~3 )
c. E~705~-6 ,
d. ER-1100 . ‘
.‘ 4. Identify the shielding gas mixtures used in the short ARC mig
~ welding.

a. 25 percent He and 75 percent argon

b. 25 percent carbon dioxide, 75 percent argon
c. 25 percent oxygen and 75 percent argon

d. 25 percent argon and 75 percent He

5. Indicate the proper type of anti-splatter compound used in mig’gun
noggles to eliminate splatter. )

a. water

b.  grease

C. flux

d. tip dip or spray anti-splatter

~ — —

. 6. List three.things that will cause improper gas coverage during'mig ‘

\ 7 -«

welding. 2

’




8.

100

ll‘

12.

’ 13.

14,

, Unit 6.0 - Mig Welding (Con't.)

List eight items that must be checked before beginning to wmig weld.

l.

2.

3. ' v

4. X '

5.

6.

7. , L
8. :

List the gas mixture used in short arc mig welding.

-

3

List at leastithree items that should be,checked before'operating
the mig machine. -

1. W
2.

3. , ' 7

Explain what excessive letage will cause in ﬁig welding.

Explain what will happeﬁ:if the nozzle of the mig gun is filled
with metal particles. e o

A

Explain what will happen if the filler wire develdps a kink in it '
while mig welding. .
™

t = -

Explain why the spoolsréf mig wire should remain covered while in -
use.

T-6-2
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Unit 6.0 - Mig Welding (Con't.) ) '

DEMONSTRATION

15. Given a display or list/of safety equipﬁent, select the proper
equipment to be used for mig welding. '

16, After a lecture and demonstration of the mig gas, demonstrate the
proper settings of gas flow, voltage, and wire feed on scrap steel.

17. Given a piece of plate and mig machine, demonstrate a flat head
without cold lap, undercut, or porosity to satisfy the instructor.®

18. Given two pleces of schedule 40 (4 inch) /s pipe'with a*60 degree’
incuded bevel and a mig machine, demonstrate a root pasg run with
the downhill process with an uphill filler and cover.

19.

Given two pieces of schedule 40. (4 inch) c?s pipe, fit and align
for tack and weld out procedures. ' '

e




Unit 6.0 - Mig Welding K.

-y b

- L
Answer Sheet .
1. a
2. b
3. b
4, b
i/
5. d '
6. 1. no gas )
2, water in,gas cylinder
3.  holding gun too far_away from weld \
70 3 lt air
2. water cooled h
8. 1. check that electric power controls are in OFF position )
2. inspect to be sure hose and cable connections from gun (torch)
to feeder are in good condition, properly insulated, and that
connectipns are correctly made
3. _be sure the nozzle is correct for the wire diameter used
4. inspect to be sure the wire is threaded properly through the
gun Py ! a
5. be sure the apertures of the comtact tube an nozzle are clean
6. check to see that the wire speed and feed have been predetermined
and adjusted on the feeder control .
7. turn on the shielded gas (and water in WiC. torch used) and -
adjust for desired output
8. be sure wire stick-out is correct ,
9. 25 percent carbon dioxide and 75 percent argon
10. y1+  proper sound

.

11.

12.

13.” it will jam in' the contact';ip, coax cable, or infeed rollers

14.

2. amp/volt setting to corre.pond with wire size and metal thickness
3. cover over the spool\ of Wire

it will enldrge the puddle increasing the inductance which will

cause the weld to g¢rack or break in half’ o

it will stop the flow of gas from protecting the puddle from oxidation
k ' ¢

-

To ensure that clean wire will enter the cable and mig gas. Dirt

v

will collect inside the cable and restrict the wird speed.




' UNIT 7.0
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GAS TUNGSTEN ARC WELDING (GTAW)
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” -
'

&N . GAS TUNGSTEN ARC®WELDING (GTAW) . | ‘
. ] (TIG) . . ’ ‘.
' PREREQUISITES: Oxyacetylene welding is recommended-as a prerequisite
' ) for the purpose of developing two handed introductory
skills. . .
4‘fp OBJECTIVES: The objective for Gas Tungsten Argfgekding (GTAW) is
- to develop entri\Tévelkskillsffegf ‘Welder, Gasy
X . Tungsten .Arc (DOT 810.384-014)- '

o~ The graduate of TIG welding training is prepared to

A identify GTAW welding equipment, accessories, and
' supplies; set up TIG equipment, adjust equipment,

and manipulate-the welding torch; start the arc and
‘frun straight beads with TLG equipment; and weld with

the GTAW process in all positions (flat, horizontal,-
" vertical, and overhead. . ‘

. N

The GTAW welder will be prepared to perform entry

level production and maintenance welding orf both

light and heavy gage ferrous and non-ferrous metals.

~

. L
S
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_ SUMMARY
SUGGESTED INSTRUCTION TIME

.
o

o o ,,”X,mﬂ,.;, e et e e
GAS TUNGSTEN ARC WELDING ‘ s -
UNIT/TASK
# 5

Unit 7.0 - ;
7.01 Introduction to (GIAW) Welding © 3
7.02 (GTAW) Safety ) 2
7.03 Prepare for GTAW Welding, Startup Equipment Adjust, 1

Shut-down
7.04 Disassemble and Clean GTAW (TIG) Torch Assembly 1
7.05 Carrying the Puddle ' 4-6
7.06 Weld Stringer Beads, Mild Steel, and Flat Position, 2

) Using GTAW Equipment

7.07 Weld Carbon Steel With GTAW (TIG) Equipment, 20-30

All Positions .
7.08 Weld Stainless Steels With GTAW (TIG) Process, *

All Positions
7.09 Weld Aluminum of Aluminum Alloys With GTAW (TIG) 40-50

Equipment, Flay, and Open Butt

‘*Optional - t

'SUGGESTED
HOURS




UNIT/TASK .

Unit 7.0

‘7.01.

7.02

7.03

7.04

7.05

7.06

7.07

TASK LISTINGS

GAS TUNGSTEN ARC WELDING (GTAW)

DESCRIPTION

f

(Introduction To [ETAQ7 Welding) Given instructions, describe
the method of ogeration of gas tungsten arc welding (GTAW)
(TIG), type of unipment, and application of the gas tungsten
arc welding (TIG) process.

(GTAW Safety) Given instructions concerning welding safety )
using the GTAW process, demonstrate the proper safety precautions -
when preparing for and using TIG welding.

‘3 : .
(Prepare for GTAW Welding, Startup, Equipment, Adjust, Shut-down)
Given instructioms, GTAW (TIG) machine, equipment, tools, and
supplies; set-up, adjust, and shut-down gas tungsten arc
welding equipment by a standard set of procedural steps.

(Disassemble and Clean GIAW [FIG] Torch Assembly) Given a
complete GTAW (TIG) unit, necessary tools and accessories,
appropriate manual and exploded view; remove, disassemble,
reassemble and replace torch assembly in accordance with and
in the sequence listed in the work order.

(Carrying the Puddle) Given' GTAW welding equipment and metal
to weld without filler rod, establish a molten puddle and run
straight even beads (without filler) in the flat or other
positions assigned by the instructor.

(Weld Stringer Beads, Mild Steel, and Flat Position, Using
GTAW Equipment) Given a GTAW unit, equipment, steel plate(s),
filler rod and tungsteh electrode; weld stringer beads on mild
steel provided in the flat position.

.

.
.°

(Weld Carbon Steel With GIAW /TIG/ Equipment, All Positions)
Given a GTAW (TIG) unit and necessary supplies, carbon steel
alloy metal, tungsten electrode, and filler rod, and a welding
job; weld the carbon stgel alloy joints using fillet and )
groove welds following sSpecifications given (all positions).

The finished weld should be smooth and continuous, show complete
penetration, have no fusion between the weld bead and base
metal, and have no cracks, undercutting, or overlap.

)




7.08

7.09

(Weld Stainless Steels With GTAW [Tig? Process, All Positions)
Glven GTAW (TIG) welding equipment, tungsten electrode and
filler rod, stainless alloy steels, and specifications; weld
stainless steel joints using fillet and groove welds so that
the joints have smooth and continuous welds, complete penetration,
fusion between the weld bead and base metal, and no -cracks,
undercutting,. ot overlapping. All positions.
(Weld Aluminum or Aluminum Alloys With GTAW /TIG/ Equipment,
Flat, T, gnd Open Butt positions) Given GTAW (TIG) équipment,
tungsten electrode and filler rod, aluminum or aluminum alloy
, material, and job specifications; weld aluminum joints using '
fillet and groove welds, Flat, T, and -Open Butt positions.
The finished welds should be smooth and continuous, show
complete penetration, have complete fusion between weld bead 4
and base metal, and have no cracks, undercutting, or overlap.
The complete job must méet the specifieations given.

-

. N S

. , 235
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UNIT 7.0 . GAS TUNGSTEN ARC WELDING (GTAW)

‘ ‘ TASK 7.01 ’

INTRODUCTIQN\SO (GTAW) WELDING

\

PERFORMANCE OBJECTIVE:
Given instructions, describe the method of operation of gas tungsteﬁ/arc v
welding (GTAW) (TIG), type of equipment, and application of the gas .

tungsten arc welding (TIG) process. .

PERFORMANCE ACTIONS:
7.0101 - Identify the advantages of the gas tungsten arc

. " welding (GTAW) process as compared to SMAW, OAW, and
GMAW welding processes.

7.0102 - Identify/select typical equipment used for (TIG)
welding:
a. Describe the shielded gas: Inert gas.
v < b Describe the difference air and water cooled
torches.
c. Describe the tungsten electrodes.

. 7.0103 Describe gas tungsten arc welding (GTAW) process.

“PERFORMANCE STANDARDS:
v
- Describe the method of operation of GTAW welding, the type of -
equipment used, and typical applications of the Tig welding
process. .

! ~ The instructor's standards apply and the student must demonstrate
an understanding appropriate for entry level employment using
the GTAW process.

i

SUGGESTED INSTRUCTION TIME: 3 Hours
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UNIT 7.0

TASK 7.02

»
GAS TUNGSTEN ARC WELDING (GTAW)

' (GTAW) SAFETY

.

PERFORMANCE OBJECTIVE:

Given instructions concerning welding safety using the GTAW process,
demonstrate the proper safety precautions when preparing for and using

TIG welding.

PERFORMANCE ACTIONS:

7.0201

7.0202
7.0203

7.0204

PERFORMANCE STANDARDS:

Review safety precautions concerning:
Electrical shock.

a.
b. ARC radiation.

c.  Air contamination.

d. Fire and explosion.

e. Compressed gases. )

f. Welding cleaning. ]

ge Other hazards.

(NOTE: All safety precautions for ARC welding v

apply.) .

Lenses for helmet should be selected depending on i
intensity of the arc. |

Protective clothing such as an epron and gloves' must |
be used when welding with gas tungsten arc.

Review safety recommendations of GTAW equipment
manufacturer.

-~ Demonstrate safety behavior using GTAW equipment to the in- 5

structor

« ' SUGGESTED INSTRUCTION TIME:

s standards. |

2 Hours

®

a2
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‘ UNIT 7.0 ( GAS TUNGSTEN ARC WELDING (GTAW)

TASK 7.03 : PREPARE FOR GTAW WELDING, STARTUP
- e - ch v b ereas seieas mrrsaraaseszes ee 2y v EQUIPMENT’ ADJUST, SHUT_DOWN

PERFORMANCE OBJECTIVE:

Given instructions, GTAW (TIG) machine, equipment, tools, and SUpplies,
set up, adjust, and shut-down gas tungsten aré welding equipment by a
standard set of procedural steps.

PERFORMANCE ACTIONS:
7.0301 Review standard procedures for GTAW (TIG) startup.

- 7.0302 Select equipment: Safety equipment, wire brush, and
N pliers, 8

7.0303 Set up, adjust, and shut-down GTAW machine for:
a. DCSP--welding stainless steel or mild steel
(most metals).
DCRP-~aluminum and magnesium (occasional use,
ACHF preferred).
b.  ACHF--welding aluminum or magnesium (or other
metals).

(NOTE: Observe proper procedures for preparing
electrode and torch for DC and AC. Make
proper equipment adjustments for AC and DC
operation,

Procedural steps as established by Hobart Schoo6l of
Welding or similar standards apply to equipment

start up and adjustment (See Gas ffungsten ARC Welding,
Troy, OH: Hobart School of Welding Technology, pp.
9-11).

Typical Steps

.

(1) Assemble and inspect TIG equipment. |
(a) Check gas supply lines for leaks.
(b) Select proper nozzel and electrode.
(¢) Check all leads.
(2) Open gas' cylinder valve and adjust for proper
N flow.
(3) Check water supply if W.C. torch is _being used.
(4) Adjust machine range for weld to be made (current). .
(5) Switch machine on.
"(6) Shut-down machine by procedural steps.

v
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UNIT 7.0 GAS TUNGSTEN ARC WELDING (GTAW)

TASK¢e 7.03 PREPARE FOR GTAW WELDING, STARTUP

PERFORMANCE ACTIONS (Con't.): ' £
7.0304 Prepare electrode as necessary.
. ~ (NOTE: See addendum page for standards.)

PERFORMANCE STANDARDS :

- Set-up, adjust, and shut-down gas’ tungsten arc welding machine
and equipment according to standard procedures established by .

the instructor (see reference publication for suggested standards).
- Cylinder must be secured. .

—- Weld control in proper position. .
- Polarity switch for DC as appropriate.
- Water and inert gas turned on.

- Bleed gas line and shut down equipment completely.
SUGGESTED INSTRUCTION TIME: 1 Hour
RELATED TECHNICAL INFORMATION:

stickout.
- Prepare DC or AC electrodes.
-~ Adjust shielded gas flow rate, cubic feet hour (CFH).

- Prepare ;ngfsten and place in torch, adjust for proper electrode

167 o

239 R




- .
Addendum to Task 7.03
| T1G WELDING EQUIPMENT CHECKLIST )
CHECK
‘1. All cable connections are tight: v () s
2. Machine is proéerly grounded. ; () N
3. Power discomnmect switch\is turned on for welding. - ()
4. Holder is equipped with the proper diameter electrode
and gas cup. ()
5. Qlectroae projects the right distance beyond the end
of the gas cup. ' () .
6. électrode'is firmly held in fhe collet. . ()
7. Machine is set for correct polarity. ()
8. Machine is set for c;rrect welding amperage. . ()
' 9. Regulator is set for correct gas flow. . ( )
10. If W.C. torch is used, water is turned on. )
11. Helmet has clear lenses of right shade. ) ()
12. Gloves are available; protective clothing is
suitable for welding. ‘ ()

Source:  Giachino, Joseph W. Arc Welling, Alisp, IL:
American Technical Publishers, Inc., 1977.
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UNIT 7.0 ‘ GAS TUNGSTEN ARC WELDING (GTJ;:
. TASK " 7.04 DISASSEMBLE AND CLEAN GTAW (TIG)

m mamam AR, haraary o e (8 P T —

TORCH ASSEMBLY °

PERFORMANCE OBJECTIVE: ‘ N ’ ‘

Given a complete GTAW (TIG) unit, necessary tools and™accessories, ’
appropriate manual and exploded view; remove, disassemble, reassemble

and replace torch assembly in accordance with and in the sequence listed
.in the work order.

PERFORMANCE ACTTONS : - :

7.0401 Check that electrical power, water, (if applicable)
and shielded gas are shut off. ;

7.0402 Assemble tools and supplies.

3

. ‘
7.0403 Remove torch assembly from GTAW (TIG) power source,
water source, and gas source.

7.0404 Disassemble torch.

. 7.0405 Inspect cox;1ponent parts.
7.0406 Replace defective parts.
) . . 7.0407 Re;ssemble‘forch assembly.
7.0408 Connect torch assembly to power source, waeer source,

‘and gas source.

. . 7.0409 Test reassembled torch for leaks and correct operation.

PERFORMANCE STANDARDS: ' .

- Remove, disassemble, reassemble, and replace a GTAW (TIG) -
"torch assembly to manufacturer's instructions and specifi-
cations meeting instructor's standard. The TIG torch assembly
must be operational upon assembly without any damage.

+

SUGGESTED INSTRUCTION TIME: 1 Hour




) UNIT 7.0 ‘ ‘ GAS TUNGSTEN ‘ARC WELDING (GTAW)

3 . ‘ TASK 7.05 - CARRYING THE PUDDLE

PERFORMANCE OBJECTIVE: A
“
~  Given GTAW welding equipment and metdl to weld without filler rod,
establish a molten puddle and run straight even beads (without filler)
in the flat or other positions assigned by the instructor.

PERFORMANCE 'ACTIONS:

7.0501 Put on safety equipment. . v

-

7.0502 Position steel on support (téble, etc.) as instructed
and to the satisfaction of the instructor.

. 3
7.0503 Set up TIG welding station and adjust flowmeter.

7.0504 Turn on ARC welding machine and adjust for proper
current.

7.0505 Point torch in direction of weld at 75/25 degree
angle with no side.

‘( . 7.0506 Touch torch to plate to start the arc; then, withdraw
the électrode so it is aboﬁt 1/8 inch above metal.

7.0507 Mbve arc in small cirelé until pool of molten metal
" ' form (about 1/4 inch in diameter). ) P

7.0508 Move torch along line of intended weld to form
overlapping circles (carry the puddle) in uniform
. bead. (Scribe .a line or use a straight edge to help
puddle a straight bead.)

p (NOTE: Practice will be required to develop skill
. e : in puddling.)

-PERFORMANCE STANDARDS: . ’
o =~ Run d without filler rod, according to the instructor's

standards, keeping the bead straight ‘and maintaining a uniform’
puddle. -

’,

v

SUGGESTED INSTRUCTION TIME: 46 Hours , .o

‘ g RELATED TECHNICAL INFORMATION: -

-~ Safety procedures. !
- Setting up oxy-fuel station. X
Q ~ Flame adjustment. 2 4 2
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Unit 7.0 - GAS TUNGSTEN.ARC WELDING (GTAW)
TASK -  7.06 WELD STRINGER BEADS, MILD STEEL,
. AND FLAT POSITION, USING GTAVL
- EQUIPMENT

PERFORMANCE OBJECTIVE: .

Given a GTAW unit, equipment, steel plate(s), filler rod and tungsten
electrode; weld stringer beads on mild steel provided in the flat positiom.

PERFORMANCE ACTIONS: <&~ ' ,

7.0601 Set machine:
a. DC Electrode negative' (straight polarity)
b. . Amperage.
c. Hot Start. ' T
X d. Gas flow rate. .
~e. Tungsten electrode stickout.
f. Other settings as appropriate.

7.0602 . Place miid steel to be welded in flat positioh.

_ 7.0603 Run straight beads using TIG welding process.
(Adjust curgent setting to deposit uniform beads.)

PERFQRMANCE * STANDARDS :

‘
»

~ Run stringer beads using TIG welding process.
- The metal must be clean. Proper tungsten must be selected and

properly prepared. Welds must be of uniform width with even
ripple and penetration. o

- The instructor's standards applies.

SUGGESTED INSTRUCTION TIME: 2 Hours

171
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UNIT 7.0 GAS TUNGSTEN ARC WELDING (GTAW) . ¢
) ‘ TASK 7.07 ' , WELD CARBON STEEL WITH GTAW (TIG)»
. P EQUIPMENT, ALL POSITIONS
{
¢ -
PERFORMANCE OBJECTIVE: : ' '
Given a GTAW (TIG) unit and necessary supplies, carbon steel alloy .
meta), tungsten electrode, and filler rod, and a welding job; weld the
carbon steel alloy joints using fillet and groove welds following speci-
fications given (all positions). The finished weld should be smooth and
continuous, show complete penetration, have no fusion between the weld
. bead and base metal, and have 'no cracks, undercut®ing, or overlap.
7
PERFORMANCE ACTIONS: . !
7.0701 Select safety ecIuipment. . )
7.0702 Set up equipment.
7.0703 Positidn cééles and hoses so they will not be
damaged. {
7.0704  Turn on electrical equipment. ,° ; .
@ ‘ ‘
. ' 7.0705 Turn on check waterflow, as required. -
. 7.0706 Turn on and adjust shielded gas.
7.0707 ©  Adjust current. p ¢ o e
7.0708 Weld joints using fillet and groovex‘ welds in all’
. " positions according to job specifications. '
- 1
PERFORMANCE STANDARDS: N
- Weld carbon steel alloy joints, T and Open Butt to job speci- -
fications using a GTAW (TIG) unit.
- Weld should be free of undercut and overlap. There should be
no porosity or crackd. Typically, the weld should be stronger
than the base metdl. '
\ . ,
SUGGESTED INSTRUCTION TIME: ~20-30 Hours .
RELATED TECHNICAL INFORMATION:
= Recommended that the student gain proficiency in welding in
‘ \ : the flat, vertical, and overhead positiomns. .
— . '
: 172 =N
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UNIT 7.0 GAS TUNGSTEN ARC WELDING (GTAW)
. LY

‘ . TASK 7.08 (Optional) . WELD STAINLESS STEELS WITH GTAW (TIG)
. o PROCESS, ALL POSITIONS ,

' 'PERFORMANCE 0BJECTIVE:

Given GTAW (TIG) welding equipment, tungsten electrode and filler rod, B
stainless alloy steels, and specifications; weld stainless steel joints

using fillet and groove welds so that the joints have smooth and continuous

welds, complete penetration, fusion between the weld bead and base

metal, and no cracks, undercutting, or overlapping. All positionms.

PERFORMANCE ACTIONS:

" 7.0801 Select safety equiﬁment.

-
7.0802 Set up equipment..

1

N
~

‘ 7.0803 Position all cables and hoses so they may not be
> burned or damaged. .

7.0804 Turn on electrical equipmént.

' (NOTE: Typipalky/amperage setting is slightly
. less than with mild steel welding.)
‘ 7.0805 Turn on and check water flow, as required. .
. ¢ ~ .«  7.0806 Turn on and adjust shielded gas.

$°

’ 7.0807 |, Adjust current.

-

7.0808 Weld joints using fillet and groove welds In all
positions according to job specifications.

-

PERFORMANCE STANDARDS :

P

. . - Weld stainless steel alloy joints to Job specifications using °
‘ the GTAW (TIG) process. All positioms. )
~ Joints should be carefully prepared, Overheating of stainless
\\k\ ' Steel should be avoided. Preventative measures should he
taken to reduce oxidation on open,root welds.

SUGGESTED INSTRUCTION TIME: Optional -(Depends on the availability of . T
stainless steel and budget constraints.)

173
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UNIT 7.0 GAS TUNGSTEN ARC WELDING (GTAW)

WELD STAINLESS STEELS WITH GTAW (TIG)

7.08
PROCESS, ALL POSITIONS (Con't.)

TASK

\

e -3

RELATED TECHNICAL INFORMATION:

4

- Match proper fiiler metal to base metal.
Identify contamination sources of stainless steel.,
Manufacturer's data on stainless steel product to be welded.
- Characteristics of stainless steel. ' -

J
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UNIT 7.0 GAS TUNGS'I‘EN ARC WELDING (GTAW) .
TASK 7.09 WELD ALUMINUM OR ALUMINUM ALLOYS WITH

‘GTAW (TIG) -EQUIPMENT, FLAT, T, AND ,

OPEN BYTT
. PERFORMANC'{ O‘BJECTIVE: '

Given GTAW (TIG) equipment, tungsten electrode and filler rod, aluminum
or aluminum alloy material, and job specifications; weld aluminum joints
using fillet and groove welds, Flat, T, and Open Butt. The #inished ]
welds should be smpoth and continuous, show complete penetration, have
complete fusion between weld bead and base metal, .and have no cracks,
undercutting, or overlap. The complete job must meet the specifications
given. . . -

PERFORMANCE ACTIONS:

7.0901 Select safety eqi?}ment.

7.0902 - Set up équipment.

7.0903 Position cables and hoses se they(bannot be burned ‘
or damaged. .

7.0904 Turn on electricai&équiﬁbent, (AC-HF).

7.0905 Turn on and check water flow, as fequired‘ '

7.0906 © Turn-on and adjust .shielding.gas.:

Z.§907 Adjust current.

/ *
&
-

+7.0908 * Weld joints’using fillet and groove welds, all ' .

positiqus, according to job specifications.

‘PERFOMMANCE STANDARDS:

~ Wdld aluminum, joints to job specifications using GIAW process. _
- Prior to welding, clean aluminum.surface of oxide and weld

immediately -after oxide removal - (within 8 hour5).
~ The aluminvwm weld should have a smooth, regular face with an

- even ripple.

-’ A white line should appear along each side of the weld indi— ;

cating the oxide has been cleaned by the arc. . ~
= Aluminum filler metal should be selected based on the appli-
' cation of the weldment and Should meet the instructor's standards.

.
e
. .
.

e
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UNIT 7.0  GAS TUNGSTEN ARC WELDING (GTAW)

() TASK 7.09 " WELD ALUMINUM OR ALUMINUM ALLOYS WITH
. GTAW (TIG) EQUIPMENT, ALL POSITIONS

- AN
SUGGESTED INSTRUCTION TIME: 40-50 Hours (Provided there is an adeqdate -

‘ \\\\\’A\ budget for required expendibles such as aluminum base metal and welding
rods.) ¢ s .

RELATED TECHNICAL INFORMATION: .o v

o

~ Welding characteristics of aluminum.
- Aluminum weld quality:

4




ADDITIONAL TIG TRAINING e

At the discretion of the instructor, GTAW (TIG) training might include
additional tasks.

For the student who qualifies for additional individualized training in
GTAW (TIG) welding, a workbook such as Gas Tungsten Arc Welding, Troy,

OH: Hobart School of Welding Technology, 1979, may be used as a self-paced,
performance~based instruction aid, or instructor developed materials may

be used. . '

249 - :
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CHECKLIST
‘ S GTAW (TIG) WELDING , ‘
6 . \ . POSITIONS AND JOINTS~-MILD STEEL
(Check if performance is satisfactory
to industry standards.) -
Flat Hori-- 8 JVerti-@0ver—»— -—-—
zontal" cal head
T
@
O
m
j: ¢
Oy ] [ €} [
- O . m o ]
| =% £ ot 8 < 8 o
(W] NS} Qi Qi Ol Q-
Pio TIOR3 TIOA TIOM > Q| O
: VA IO UM |{O B e AO R a0
’ . L. bead widths are right
size. .. :
. 2. Beads have uniform
ripples. .
3. Weld beads not too : , {
flat.,
4, Weld Beads not too
high.
5. Weld penetration is o
sufficient. ) i
‘ 6. No cold laps on
: . surface. ’ . s . ¢
7+ _No surface porosity. .
8. No subsurface r
porosity.
9. No crater cracks.
10. No burn thru. ) 1
ll. End crater is filled.
12, VWeld passed bend test
without cracking.
INDICATED METAL WELDED
) (Check if performace is .
' satisfactory to industry .
standards.)
Mild Steel
Aluminum
. Stainless Steel
Other

*Emphasis should be placed on horizontal and vertical positidns.




UNIT 7.0 - TIG WELDING
‘ . OUTCOME-REFERENCED TEST ‘
. k 4
1. How should the tungsten be grounded when welding alloy steel?
. 2. Why should gas tungsten arc welding be preformed away from outside
air flow?
'/ ) A3
3. What type éf current is used for GTAW of stainless and alloy steels?
4. How should the tungsten be grounded?
Y s, What “color tip tungsten is used for welding aluminum?
4 . "
6. What is the purpose of the welder positioning all the hoses and
‘, o, cables before starting to weld?
7. What grade of tungsten 1s recommended for welding aluminum? -
COMPLETION
8. A number 10 lemns provides the welder eye protection up to
amps.
9. An electrical shock is very liﬁély if the welder is working in a
very area.
10. A - torch is mandatory when.welding on large aluminum
casting. .
11. will be required to develop. skill in reading and
carrying the puddle. . -
12, Porosity in "TIG" welding is mainly due to the welder's .
. and .
‘ 13. Overheating of stainlesé steels can’ causé severe .

T-7-1
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25.

»

Unit 7.0 - Tig Welding (Con't.)

14. All metals being "TIG" welded must be free from . and
15. Tungsten regardless of purity is a electrode.
TRUE-FALSE

16. The same safety standards apply to GTAW as apply to SMAW.

17. ~ Contamination is one of the disadvéntages of GTAW.

18. Preheating is required on most heavy casting, whether

‘ cast iron or aluminum. :

19. Regardless how experienced the welder may be, a check-
off 1list should be followed in setting up a welding rig
to GTAW.

20. The only source of contamination in GTAW results from the
tungsten touching the base mePal.

21. Cotton clothing will deteriorate when exposed to the

26.

lights and rays from the arc weld.

-

ACHF is not an absoluté must in welding aluminum.

All welding machines must have an external power disconnect
switch. * . .

Current adjustment are much higher for miid steel than
for alloy steels. ’

A properly fitted joint is not always necessary as the
welder will do this before he welds the joint.

Subsurface porosity is the result of the welder starting
his arc in the weld zone.

-

T=7-2
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Unit 7.0 - TIG WELDING

. Answer Sheet

l. a fine point

2. contamination 7
3. DCSP 3
4. blount end
) 5. greenltipped ;
6.+ so they won't get damaged

v

7. pure tungsten

8'
9, damp
10. water cooled N

1. practice -,

‘ . 12. starts and stops
13. warpage’

l4, o1l and grease

15. non-consumable
l 16. true . . ’
! 18. |
19. true
20.
21. false
22,
23.
54. false

‘ 25, false

true

T-7-Ans.




UNIT 8.0

WELD TESTING

ks




SUMMARY
SUGGESTED INSTRUCTION TIME

' WELD TESTING
UNIT/TASK

Unit 8.0

8§.01 Make Guided Bend Test of Butt

Joint (Option)

8.02 Test Fillet Welded Joint

-

8.03 Conduct Visual Inspection of Weld

*Qptional

SUGGESTED
HOURS

e




UNIT/TASK

Unit 8.0

8.01

8.02

8.03

TASK LISTINGS
WELD TESTING

DESCRIPTION

(Make Guided B@%d Test of Butt Joint Lpptionai7) Given equip-
ment to make guided bend test, bend test the weld of a butt
joint. Examihe convex surface of specimen for cracks or other
discontinuities. Cracks or open discontinuity exceeding 1/8
inch measured in any direction after bend test will be evidence
of the weld failing. Cracks occurring on corners of specimen
during testing are not considered.

~

(NOTE: This is an orientation task and depends on the
availability of appropriate equipment.) ™

(Test Fillet Welded Joint [5btionai7) Given equipment to make
test, test specimen, rupture a fillet welded joint to force
meeting the instructor s standards In procedures and weld
test.

(NOTE: This is an orientation task and depends on the
availability eof appropriate equipment.)

(Conduct Visual Inspection of Weld) Given~such aids as a
pocket magnifier, a flashlight, a borescope, mirror, a weld
gauge, straight edge, a T square, arld weld standards, and
experiences and instruction; conduct a visual quality control
inspection of welds.

181 <06
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UNIT 8.0 ‘ WELD TESTING

TASK 8.0l (Optional) MAKE GUIDED BEND TEST OF BUTT JOINT
. : (OPTIONAL) .

PERFORMANCE OBJECTIVE:

Given equipment to make guided bend test, bend test the weld of a butt
Joint. Examine convex surface of specimen for cracks or other discontinui~
ties. Cracks or open discontinuity exceeding 1/8 inch measured in any
direction after bend.test will be evidence of the weld failing. Cracks
occurring on corners of specimen during testing are not considered.

(NOTE: This is an orientation task and depends on the availability of
appropriate equipment.) '

PERFORMANCE ACTIONS:

8.0101 Obtain welded metal for bend test.
8.0102 Make visual ipspection of weld. Weld should be
acceptable based on following standards:
a. No cracks.
N b.  No evidence of incomplete joint penetration,
- otherwise it will be considered as failing

‘ . test.

c. Complete fusion between weld metal and base
metal.

d. Porcsity does not exceed 1/16 inch maximum and
has no more than a combined total of 1/8 inch
in any one square inch of weld.

e. Undercut must not exceed 1/32 inch wide, 1/32
inch deep, and have no more than the combined
total of 2 inches of undercut in any 6 inches
of weld. :

£. Face and root reinforcement should not exceed
the specified dimensions and must show a gradual
transition to the surface of the base metal.
Reinforcement must blend “smoothly into transition
areas free from edge weld undercut. '

g. Root reinforcement shall be flushH with surface
of base metal minimum to 1/16 inch maximum.

h. Face reinforcement shall be flush with the
surface of base metal minimum to 1/8 inch
maximum. :

8.0103 Prepare bend test samples:
P a. Scribe welder identification on test samples
(sections).

b.  Flame—cut workpiece into % parallel sections to
‘ expose weld area.

182
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UNIT 8.0 . ) WELDKfESTING &

/

TASK 8.01 (Optional) MAKE GUIDED BEND TEST OF BUTT JOINT
: (OPTIONAL) (Con't.)
{ B '
. ¥ . ’ .
PERFORMANCE ACTIONS (Con't.); . Coe /

C. Grind both surfaces of weld flush with plate on
. two test samplea.' Do ndét remove base metal.

8.0104 Bend each strip in a guided bend jig. . (Or by
equivalent method.) . ’
a. Bend one test strip root side up.
"' b, Bend one tést strip face side up.

A}

PERFORMANCE STANDARDS:

- Bend test butt joint. )

= Convex surface of specimen shall be examined for cracks or
other open discontinuities. ) .

-~ Cracks or open discontinuity exceeding 1/8 inch measured in
any direction after test will be evidence of the weld failing.

= Cracks occurring on the corners of the specimen during testing
shall not be considered.

SUGGESTED INSTRUCTION TIME: Optional

RELATED TECHNICAL INFORMATION:
"Acceptance Criteria - Bend Tests"

"The weld and heat affected zone of transverse-weld bend specimen shall

be completely within the bend portion of ‘the specimen after testing. .
: W

The guided-bend specimen shall have no opep defects exceeding 1/8 inch _—

(1/16 inch for corrosion resistance weld overlay cladding) measured in

a direction on the convex surface of the specimen after bending, except

that cracks occurring on the corners of the specimen during testing

shall not be considered unless there is definite evidence that they

result from slag inclusions or other internal defects." "

) 183. 258
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UNIT 8.0 W

o WELD TESTING

. . TASK 8.02 (Optional)’ TEST FILLET WELDED JOINT

PERFORMANCE OBJECTIVE:

;Givéa/;quipment to make test, test specimen, rupture a fillet welded;
joint by force meeting the instructor's standards in procedures and weld
test.

~ "

PERFORMANCE ACTIONS:._
H

=

8.0201 Assemble supplies, equipment for testing fillet .
weld. ¢

8.0202 Prepare épecimen to instructor's or text standards.
(Position specimen for rupturing fillet wéld.) -

8.0203 Apply force to welded specimen until a break in, the
: specimen occurs. )‘

8.0204 Check the fractured weld for soundness. (In additionm,
the weld may be etched ‘and examined for cracks if
the ptch test is included in instruction/orientation.)

,
N
' . 1
,
‘ .

PERFORMANCE STANDARDS: .

-

. .3 :
-~ Test fillet weld joint by rupturing the joint by force.
- Process and weld test must satisfy instructor's standards.

”,

.
“

SUGGESTED INSTRUCTION TIME: Optiomnal -
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UNIT . 8.03 .’ s WELD TESTING
~ \.\ ’ -
‘ TASK .  8.03 . 'CONDUCT VISUAL INSPECTION X
. ’ - OF WELD
— . N ‘
' PERFORMANCE OBJECTIVE: ) . L/////<< , .
« Given such aids as a pocket éagnif er, a flashlight a borescope, mirrér,' )
N * . a weld gauge, straight edge, a T square, and weld standards, and ex—
» periences and instwuction; -conduct a visual quality contral inspectdion
. ! of welds. . .. . \ ’
> ) . /
. . ‘ '. Q ¢ e /.
PERFORMANCE ACTIONS: 7 " ~ “ : ~ j
) " 8.0301 ‘Check bqé&c matepials, joint penetration, proper
e . welding pfbcédgres and proper sequence of performange
: 57 +_steps (welding process manipulation and‘sechniquefj‘ M
8.0302 Note errorsin weld preparation, dimen§ions, aiignment,
fit—gp, cleanliness, welding procedures, warpage,. -t
finish, and mishandling in marking. . :
for . : ’
8.0303 Look scabs, seams, scale, surface slag, laminationms,
rougﬁhess, spatter, craters, surface porosity, .
‘ .undercuts, overlaps, cracks, and inadéquate penetration.
(NOTE: l.  To conduct "the visual inspection, the
* student must know welding more theroughly .
. and be able to inspect all areas of
welding productign. “

2.  The visual inspection ig for surface

conditions only aud depends on the sub-
jective opinion the inspector.)

\

PERFORMANCE STANDARDS :

- Performance actions_ are standatds.

-
.

(NOTE: The sfudent benefits from this task by learning to in-
inspect the welding process as well as the weld. As a
result of: thils task training, the student should apply
the visual inspection of the weld to his/her own work
and’ improve welding procedures and welds.) : -

SUGGESTED INSTRUCTION TIME: Orientation Pask (Skill #ill result only

e after repeated performances and the development of a thorough kngwledge
of welding.)

=
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I "ONIT ‘8.0 = ‘GUIDED BEND T‘@S’I{ING SR A
(] ' ' ' OUTCOME-REFERENCED TESTS ° % . i
f "L"”°L THis test "sample i's included to illustrate the level.of testing currently
I ' . used' by the-Welding Department, GIC, RE} Chapter #39 of- the Welding .
: Skills and Practices, Fifth Editipn, and ASME Section IX, Part Qw,
! Welding, . ‘ e - i
. N ’ ) - e ) ’ . o -
1.  The guided bend test is. used for . ) . ’ ¢
» \\f . voe
, . __ a. stress analysis '
. “ : b. welder performance qualification

¢, company qualification
v . d. none of the above

~ S Py .
.. 2. For plate groove weld qualification test, place the correct "G" )
e - number with the applicable ‘positivh flG—ZG-3G—4G) )
' - a. flat - G . . L. ' - ’
: b. horizoptal G N
» c., Vertical _ G . #
d," - overhead G : ‘ ‘

e oo .

.3, For plpe groove~weld qualification test,'plece the correct "G"
y ... number withAdthe applioable position (1G-26-5G-6G): -

. v I4 .
‘e . a. rotated G | i Lt
f . —— . . F) »
b. horizpmntal G . . ‘ . -
: Co vertical G . ‘ . K , )

d. 45 degrees G .

4. For fillet welds in plate,- place tbe correct "F" number with the™ .
applicable position (1F—2F—3F—4F)

° " PR

-

a. vertical __ F , . . :
‘ b. plate axis 45° weld flat, _F ‘ v .

Co. plate flat with axis of weld horizontal " F .
d. plate overhead with axis of weld hgrizontal F

5. The 1k§éth and width of the test sﬁeeiméh shggid be: .. RN
. N s . f g
T a. 10" x 1.75" . ' T A
T b, 6" x 15" . oo
c. 8" x 3" : .
d. 5" x 1.25" . - ’

. . “
6. The three types of bends made for a guided bend test are:

___ a. heel, throat, ‘toe - - e . . ' N
. ) b. ° .transverse, obtuse, acute ’ . - .
', . . : c. oblique, longitudinal, horizontal . " )
) d. side, root, face - . , ‘s
’ ° . L3 ~
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Unit 8.0°- Guided Bend Testing (Con t. ) i .
7. The results of the root %enﬂ will determine the acceptance or
rejection of:

a. penetration and fusion of the first weld bead to the base

. metal ,

b.. inner bead fusion ) ‘ "
c. weld joint tensil 'strength

d. percent of root elongation .

-
3

8. TFace and root bends are normally used to examine:
© 4., spot welds o -
b, fillet welds™>
¢c. groove welds
d. plug welds ) d
9. When sectioning a 4G plate specimen for the guided bend test, the
~ number and type of bends made are: . '
a. three roots and three face
- b. one face and one root
c. -two roots and two face
d. © nodne of the above

W

10. ThHe side bend is considered to be a:

+ i

a. tension bend

— M

b. guided bend . \
c. free bend “ : v
d. , hot bend -
il. Materials tested utilizing the side bend method is usually of a .
thickness exceeding of - an inch.
4 ) * “
yo . - s

TRUE-FALSE A : : -

12. The root send is accomplished by bending the test specimen
. (strap) as to expose the face of the weld. .

13. A face bend is accomplished by bending the test specimen
(strap) as to expose the finish side of the weld joint.




Unit &.0

. ]

- "MULTIPLE—CHOICE\

Guided Bend Test (Con*t.5

e e e e J— C— —

1. The root-bend specimen is used to éheck the degree of weld- .

-

\

___ a. porosity ) :
‘ o b. ductility . ,
. c. penetration
: d. soundness ) *

»

2. .The soundness and the boundary between the weld metal and the base
- metal can be determined by test.

.

PR ' i a. a’ 'rqot-bend
N b. a tensile strength
’ ‘ c. an etching

d. a. free=~bend
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Unit 8.0 - GUIDED BEND TESTING

Answer Sheet

I. b,
2. a.
b.
c.
d. -
3. a.
b o
C. .
d. - .
4, a.
’ b. o
C.
5 e
5. ‘.
6. d
7.
8.~c
9. b
' 10-\ b i
11.
@ TRUE-FALSE
12.
13.
hIULTIPIE~CHdICE
1 c
02. C
S
v , ;L
.
h;

*

.




UNIT 9.0

BLUEPRINT READING




: L SUMMARY
BLUEPRINT READING
‘ s SUGGESTED INSTRUCTION TIME

' BLUEPRINT READING
. _UNIT7TASK )

Unit 9.0 .

9.01 Identify. Information

5;02 Visualize Objects From Multiview Drawings
9.03 Determine Specifications

*See Task 9.01

SUGGESTED
HOURS

25-30

»




UNIT/TASK
UNIT 9.0

9.01

9.02

9.03

-

TASK LISTINGS

BLUEPRINT READING

DESCRIPTION

(Identify Information) Given a simple welding fabrication
blueprint, identify pertinent information from the blue-
print to the instructor's standards. -

(Visualize Objects From Multiview Drawings) Given a welding
blueprfht or drawing, visualize the item to be welded or
fabricated based on the three major views of a pictorial
drawing. "

(Determine Specifications) Given a welding blueprint,-
determine the measurements and given specifications from

the print with 97 percent accuracy, meeting the instructor's
standards.

R267

N . 188




UNIT 9.0 BLUEPRINT READING

TASK -~ 9.01 IDENTIFY INFORMATION

PERFORMANCE OBJECTIVE:

Givén a simple welding fabrication blueprint, identify pertinent in-
‘formation from the blueprint to the instructor's standards.

PERFORMANCE ACTIONS: -~
9.0101 Identify type, deséription, and purpose of lines
(Alphabet of Lines) typically used of welding
blueprints.

Identify lines that show:

- Visible edges of object

- Hidden features

~ Line to show extent and direction of dimensions
Adjacent parts, alternate positions, and lines of
motion ,

Leader line

-1

9.0102 Identify welding symbols.

Using given information, interpret elements of
Welding symbols.

9.0103  Interpret the scale of the welding drawing and weld
sizes.

9.0104 Find, read, and interpret the title block of the
drawing.
-~ Tolerances
- Material specifications or instructors

9.0104 Locate and read notations on the drawing.
4

PERFORMANCE STANDARDS:

'~ On a given welding blueprint, identify information required to
complete the welding with 100 percent accur¥icygin identifying
. lines, interpreting symbols, reading scales ar'gg,other pertinent
information identified by the instructor.

~ »

?_.—)
268
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{
UNIT 9.0 BLUEPRINT READING

TASK 9.01 IDENTIFY INFORMATION (Comn't.)

SUGGESTED INSTRUCTION TIME: 25-30 Hours*
*Includes@?asks 9,02 and 9.03

-

RELATED TECHNICAL INFORMATION:

- Fasteners
- Fabrication Prints

269

190




UNIT 9.0 p BLUEPRINT READING
TASK 9.02 VISUALIZE OBJECTS FROM MULTI-VIEW
DRAWINGS *

4

PERFORMANCE QBJECTIVE:
Glven a welding blueprint or drawing, visualize the item to be welded
or fabricated based on the three major views of a pictorial drawing.*

!

PERFORMANCE ACTIONS:

9.0201 Identify the major views of a pictorial drawing. A

- Top

- Front

-~ Side

\ »

9.0202 Visualize a six sided object from a flat plane drawing.®

- Bottom

- Top

- Left !

- Right

- Front

- Rear

¢

14

9.0203 Visualize item to be welded or fabricated from given
drawings.*®

PERFORMANCE STANDARDS:

- Given a‘welding drawing or blueprint, visualize the item to be
welded or fabricated and illustrate the finished item through
a rough sketch pr verbal description.* g

- Must meet instructor's standards. 100 percent accuracy 1is
desired. :

1N

SUGGESTED INSTRUCTION TIME: See Task 9.0l

¥nVisualize" = Actual performancé must be measurable.

CRT0 . - .
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UNIT 9.0 BLUEPRINT READING

‘ TASK .9.03 DETERMINE SPECIFICATIONS

PERFORMANCE OBJECTIVE: .'

Given a welding blueprint, determine the measurements and given speci- '
fications from the print with 97 percent accuracy, meeting the in=-
structor's standards. .

PERFORMANCE ACTIONS:

9.0301 Interpret measurements of the object from the di- .
mensions.

9.0302 Determine type and sizes of welds.

9.0303 Determine specifications for weld or fabrication.

PERFORMANCE STANDARDS :

= With 97 percent accuracy, convert the measurements and‘speci-
fications given in a welding blueprint into actual sizes and
‘ information that will be used to weld or fabricate the item.

-

'

SUGGESTED INSTRUCTION TIME: See Task 9.01
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UNIT 9.0 - BLUEPRINT READING

‘ : " ¢ OUTCOME-REFERENCED TESTS

COMPLETION L :

l. The ductility of a weld specimen with initial gauge lides 3 inches,
and after the bend the elongation measures 3.6 inches, would be
% in 3 inchesg.

2. The two specimens that are required in order to perform a guided
bend test are a —~bend specimen and a ~bend specimen.

3. testing is less expensive than tensile testing and achieves
comparable results. . /

¢

4. Information on weld symbols is placed to read from to
along the reference line.

5. The width of a fillet weld is shown to the left of the weld symbol

and is typically expressed in . , , or metric ynits.
6. Only one-half of an auxiliary view is shown when it is symmetrical.,
7. The three principle views that are used to show the shape .of .
" e -an object are the front, top, and side. . °
. 8. Fillets are rounded surfaces on outsjge edges and rounds are
. rounded surfaces inside cormers.

‘Q' Weld instructions or materials specifications are indicated in
the application block of the blueprint.

10. . The information in the revision block specifies what tolerances
are to be maintained in a fabricating process. '
IDENTIFY SYMBOLS ) . e
1. This s&mbol represents a_ weld. , ‘{//——1;7-—"‘
2. The perpendicular leg of this weld will

. be found on the side.

l. The size of this weld is © /_7-—-
. )/.’ e
2. The length of the weld is .

»

' ’ \ YE~
L. This: symbol calls for a weld to
.1 *’ . be made rst. . / . . /\

T

AN
.

2. After tje above weld is made, a
weld is to be made.




3

Unit 9.0 - BLUEPRINT READING .
. . Answer Sheet
1. 20 ‘
2. face ,
root

3. hardness

4. left to right

5. fractions, decimals B .

6. true

7. true >

8. false . ‘ ‘ | .
9, false

10, false

IDENTIFY SYMBOLS

1. fillet ’
2. .left }
. e\
3
1 1/4
‘ 20 8 N . N \
* 1. groove . . ’ L*l , '
2. Dback . ,
' L]
-
\
@ -
. ‘&

T-9-Ans.
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, END OF L ‘ CAREgﬁ OPPORTUNITIES
TRAINING TASK . : '

IDENTIFY POST-SECONDARY CAREER
AR . - DEVELOPMENT OPPORTUNITIES

>

.

. PERFORMANCE OBJECTIVE:///

Given an orientation to similar post-secondary vocational education

, programs, primarily the Welding program at Greenville Technical College
and evening development programs for the welding trade, a report of
skill competencies development during secondary training and information
as necéésary;‘identify post-secondary career development opportunities.

Ve . /
PERFORMANCE ACTIONS: ' ‘ /
' i ‘ /
1. Identify:s . - ) ./
- a, "’ ,*Neéd_for addit/-ional traitj‘ing'at the /post—-secondaxy

. level. j
b. Benefits from additional trafning.

‘2.. a. Identify post-secondary train;ng/programs‘7Vailab1e :

at GIC. . ,
' . b. Identify how post-secondary (GT ) straining differs *
' ‘ , , i from secondary training in welding. ‘

3. Visit GIC program of possible interest. Talk with instructor,
: department head, or admissions counselor at GIC.

4., Determine with secondary and post-secondary assistance if
exemption’ of post-secondary leyel training is rgcommendgd.

Al

; N 5. 'Accom‘plish the required steps to appIy‘or test for exemption.
S " (Optional) o

PERFORMANCE STANDARDS :

End J: Identify_poét-secbndary training ol;portunities in weldinhg or a
. related area at GIC. v N o ' ot

!
/

- SUGGESTED INSTRUCTION TIME: Typically,- integrated throughout entire
- program. : :

-




~ - .
’ . _’ o N
M . .
. -~ . - '
~ - ) t-
. 4 ' . . ' ’
] ) . . %
. A *
. . - . M . . B
. . " 1 " )
\ .o PROFICIENCY REPORT . o !
. . \ 4 . .
\ . . = N - o ' .
¢ ~ . . . ~ R hd
. . .
o .
.
A ,4 N ) '
’ " *
- . " ‘ ’
r . T .
- - °
N v . T f
i El
. . o '
" N
. . . . ~ - ’
- - . '
A ks !
. . - ! \
~, * .
. Lo s r
. . L .’
A . .
St . . . ,
g o ' ' ud .
. -
w <, . . ¢
»
. Pl ) . e
. - . . } [ ’
. . ‘ M '
k] * ~ v
.
. . N » .
S s M - : ’ Te )
. R
. . .
- " : ” . . \ N "
.
. ‘ .
R .
: ‘ . . ‘ ) L. . - . ) & ’
. o [ ~
B & ‘
% . R . » . > ’
) .
L4 > Y L 4 ’
“ X . JEEN - " [y T . *
. .
. . -
. . . . . ,
o e . . ?
. . *
- . *
.
rs > * . ‘. ¢ |
~ © T . . ’
. . . .. - s
v, LT * . . . R ) .
. PR N ‘ : '
- « N .t « -
. . N ' > ¢ ' .
L 1 - +
p . N . . & ‘ . .
- ¢ <
. A he )
< * *
N . . LI
. - ' " e “ev ~ )
. . ’
. " » ) v
Y . e « .
L, v . - . -
~ . . - !
B L}
\’\ -t 8 "
ER) ) M
. - . N .
o A - , J . b .
\ R . : .
. N ¥ L
~
~ < . . ’
- .
. * . - ‘ ! e )
. ' i ' '
[N . B ‘ !
X Lo . . . Y
. .
: - . - .
. ., . - . '
. N 4 3.
s . - ’ l' .
' i . . Se e
) .
-~ 1 * '
. . - - . . - .
- . s . &
- . . N N
i . i .
. : ' t
7 “ ¢ [ .
~ . , "
N ’ ~
. .
[ " L) ' - ' ' 4
] i ) ‘\ . \—:" .
. -~ [ *
. \ ¢ '
e * *
. ' ‘ v : - el * )
N t, ~ »
s N - -
. . . . . . LA
'S v ! . . .
- ‘ ) ’
\ . po ~ 4 ’
-t . ’ - . * : i ’
.
. A ‘ onl
. . r. 87{)
. . . .
- . - A
.
i -
: . % 194 . , L
. - ' t ~
(&) ) '
ERIC ~ * o &
B -
~
' . - . . . .-
L] ~ . -
— - e Vs L . RN - . v‘ N - -




s

WELDING

'
r

PROFICIENCY EVALUATION AID

. : - .
This dsecriptive aid is designed to possibly assist the welding instructor in standardizing the proficiency
. ?yaluation of students. )
g - .
. PROFICIENCY LEVEL O LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
. Description No skill level de- | Individual's skill | Indlvidual's skill| Individual's SKkiil Individual®s skill
e monstrated or pro- | level is not that level probably is level is that level is equal to
. ficiency training generally expected | that expected for. "generally aexpected that of a worker -~
- not given if the for entryllevel entry~level employ- for .entry-level with some on-the-
. skill, employee, . | ment, but the indi{ employment, * job\equrience. ’
vl . . “%| vidual probably ' )
i - ’ will need close on- v
I ) .. ' the~job supervision . ‘
‘ ) - ' .| for a while longer. . , N
. - * PLANNING PROJECTS ‘
- Procedure T . e pid not waqkk f«rorﬁ Some steps wrond _| A few minor c anges| .Plan. completed; no
Xe] s, el . " * a plan. ° or missing. needed. chahges needed, '
ur “Working. drawing .. " Incorrectly drawn, Able to .use with Minor nheeded dimen-~| Able to use; no
; : or sketch , ’ ¢ poor dimensioning. | ‘some.changes. % sions omitted. changes needed.
' . Fabrjication and o Not usable for Able to use with. No changes made; Well fabricated for
usefylness of ' ﬁ‘;. intended purpose. sOme changes. - : could ) 1m‘pr6ved'., purpose intended.
' projéct ability * N N ~v ) 4~
Problem~solving - o Solved no pro- | | Solved onIy eat¥~= Solved nearly all® Solved all problénms.
. | ability. . hlems. » s problems. roblens, °, . , -
. _FABRICATED-WELDED- PROJECTS
Appearance, Assembled poorly; Not very neatly . ew nal.touches| Clean, neat, and
i Welds, Joints < not finished. asaemble‘d.. - - »nee’ded ORI commercial ip appear-
: : M : . S . o . ance.
i ‘ Method of, . " ' Used own method; Made poor use of Followed cbrxect .4 IvUse the demonst:rat:ed
fabrication R "cit smd try". 1 methods shbwn. methods most of methods.
i . - . - ‘ Vo he time, T . .
1 Tools " Careless with - s¥sed toolsg ggd rregtly: uséd' - - | Correctly used and
. toQls, equipment. equipment correctly] tools an eun,p— cared for tools,
.- . . . . ! * st of the time. ment, at ‘all-times. | etc., -at all times. .
' | Materials Lo R " Wasteful and Wasteful with -Usually careful Conserves materials
‘ ’ N Carelebs with materials at times.] of materials, at all times..
‘ ' ' ‘ materials. ‘e ‘ : .
" Accutracy of work. . Failed to meet . Work is approxi- A few measurements |'Meets all specifi-
’ / specifications. ° -Imately correct. * are_off. ' cationsg,
: . Working time. e Little or no .Time,used falrly . Wasted small a- Used time to best
. * : ef fort made-to ‘well, * | mount of time. * | .advantage. . -
s use time wisely. » . . o -,
12 ) *
13 . - ‘{ 2 iy S % 5 v ’] .
‘y ‘ . v @ R . . . ’ i ,h . L
} El{:c 276 . : ‘ . § “ ’ & ’ . ! ’
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PROFICIENCY REPORT .. <
/ for .

. . . . Vocational Course

Student : e -’

Hi%h School: " :

Vocational Center:

~

P DateﬂTfaining=Initiateq:j T -

‘First'}ear Completed: o -
“Second Year Initiated; ' 1
Second Year Completed: .
: . ‘ . e
Instructor:

-

T — —T

» »

- DIRECTIONS: . The purpas%Jof the p;oficienéy report is to'coﬁmuﬁicate to

Vi

‘the student, other instructors, or potential, employers the,abi%i;;es
"£hat a student has demonstrated to the instructor in vocational training.
Mark each task as soon as possible after instruction or skills demonstration.
If instruction is not aimed as task proficiency, or if only an'orientation
or‘idtfbdqction to’ the task was provided, DO NOT mark a proficiency "
level or mark Level 0. Levels l-4 indieate that instruction was given
a&é the proficiency may be interpreted as follows: ‘
Level 0 No .skill level demonstrated or proficiency training not
given in the skill. L ‘4
Level 1  Individual's skill level 1s" not that generally expected .
: for entry level employment. ° . . ~
Level 2 | Individual's skill level probably is that generally
“expected for entr?'level employment, but the individual
prohably will need close on~the~job supervision for a v
while longer. . .
Level 3  Individual's skill level is that generally expected for
entry level employment. ° . o
Level 4 1Individual's skill level is equal to that of a worker
. with Some on—the:job experience. ‘

~

-

»

‘For further description of the levels of proficiency, see the "Credentialing
}Proceés and Proficiency Report" section: of 'the Policies and Procedures
Guide for Articulation Between The School Distnict of Greenville Countf
.'and Greenville Techmical College. T

A
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.. Student:
’ ‘ PROFICIENCY REPORT
. . 5]
WELDING® 2 -
('I' * = o] T
D &0 fJ]
Ot NN ] O ~ Lo
. . 0 > @ o
ot | fod | rmd | fpmed | 0d e -
wwojololojojs Pjo
of>|>|5|>|>fv e E
. ulojojojoio|s g|m O
TASK .. [ ) P 3 P ] (o ) ‘
" UNIT 0.0 WELD ING - ’
0.0 Orientation . [ [ |
UNIT 1.0 WELDING SAFETY » +
1.0l Safety: General i
1.02 Classroom Safety, . N
1.03 Apply Fire Safetvy Rules and Procedures
o, 1.04 Applv Electrical Safety Rules and Procedures : ...
’ . 1.05 Personal Safety in Welding
.1.06°  Safe Practices in Welding
UNIT 2.0 - WELDING MATH
2.01 Basic Welding Math' - Fractions
2.02 Basi¢ Welding 'Math -~ Decimals
2.03 Basic Welding Math ~ Volumes
i 2.04 Basic Welding Math - Areas
2.05 The Metric System
LUNIT 3.0 MEASURING
. 3.01 Measuring in Welding | |
UNIT 4.0 WELDING I -~ OXYACETYLENE ¢
. , 4.01 Oxyacetvlene Cutting/Welding Terminology
4,02 Oxyacetylene Cutting/Welding Safety
4,03 Perform Soap and Water Test (Safety) g
N . 4:04 Identifying Oxygen and Acetylene Gases
and Cylinder Handling
4.05 Set Up Oxvacetylene Cutting/Welding Station N
4.06 Cléan Oxvacetvlene Cutting/Welding Tips
4.07 Lightipg the Torch
* 4.08 Adjusting Flame . - J i
. ., 4.09 . Oxyacetylene Cutting L
4.10 ° Preparing The Joint
. 4.11 Carrying The Puddle (Fuse) -
4.12 Run a Bead With Filler Rod :
. 4.13. wWeld Open Butt Joint, AlL Positions
4.14 Weld T-Joint, All Positions
. 4.15 Fillet Weld, Lap Joint, Flat and Overhead
Positions
' 4.16 Weld Corner Joint (Outside) Flat Position
4.17 Construct Pipe Weld in Fixed Position
4.18 Braze Mild Steel . ' .
UNIT 5.0 ARC WELDING '
5.01 Introduction (Principles) .of Arc Welding b
" 5.02 Safety in Arc Weldind -
5.03 Machines and Accessories b
5.04 Select Electrode .
’ 5.05 Striking and Maintaining (Substaining) an oo
Arc (Flat Position) :
' 5.06 Chip Slag Using Chipping Hammer
5.07 Run Short Beads, Flat Position (Training Task)
5.08 Run Conftinuous Beads, Flat Pasition
, Training Task)
5.09 Weld Weave Bead Pattern )
5.10 Prepare Joint ) ’ K
- ¢ R 5.11 Set Up and Make Stringer Beads on Flat
: Plate in All'Positions
5.12 Set Up and Tack Weld Joints 1
- 5.13 , Set Up and Multi-Pass Weld T-Joint, .
" - » All Positions ;
___5.14 Construct Open Butt Weld, All Positions
5.15 Construct Lap Joint Weld,- 3/8 Inch
Equal Leds, Three Passes
. 5.16 Construct an Outside Corner Weld 1n The T
. Vertical Up and Down Positions
. © 5.17 Construct'GrooYe Weld on Pipe 1n Flat Axis, i
. : Vertical, and Diagonal Ax1is Positions )
z 3
: ——
L * ,
M [
Q « - J' ‘ ‘ 279
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o . UNIT 6.0 OPERATE GAS METAL ARC WELDING EQUIPMENT (MIG)
6.01 Introduction to GMAW Welding
6.02 GMAW Welding Safety i
6.03 Set Up_and Shut Down GMAW (MIG) Equ ipment
6.04 Maintain Gas Metal Arc welding Gun {Torch)
6.05 Weld Stringer Beads With GMAW Equipment, . -
Flat Position
6.06 Weld Garbon Steel With GMAW Equipment
Butt Joint, All Positions !
' 6.07 Weld Carbon Steel, T-Joints, With GMAW
! Equipment, Flat and Vertical Positicn
{(Up/down) M X
6.08 GMAW Weld Pipe 1in Fixed Position(s),
Downhill
UNIT 7.0 GAS TUNGSTEN ARC WELDING (TIG)
" ' 7.01 Introduction to (GTAW) Welding <
7.02 (GTAW) Safety
7.93 Prepare for GTAW Welding, Startup
B . Equipment, Adjust, Shut-down
7.04 Disassemble and Clean GTAW (T1G) Torch
Assembly - )
7.05 ,.Carfyihg the Puddle »
7.06 ~weld Stringer Beads, Mild Steel, and Flat
Position, Using GTAW Equipment
~7.07 Weld Carbon Steel With GTAW‘(TIG)
Eguipment, All Positions
7.08 Weld Stainless Steels With GTAW (TIG)
Process, All Positions
7.09 .Weld Aluminum or Aluminum Alloys With
- GTAW (TIG) Equipment, Flat' T, and
T , . Open Butt *
) UNIT 8.0 WELD TESTING N '
. . 8.01L Make Guided Bend Test Of Butt Joint . :
8.02 Test Fillet Welded Joint
8.03 Conduct Visual Inspection of Weld N
UNIT 9.0 " BLUEPRINT READING
9.01 Identify Information
9.02 Visualize Objects From Multi-view
Drawings
9.03 Determine Specifications

Q
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. SAMPLE TEST_FOR EXEMPTIONS OF WLD 113
Oxyacetylene Procedures

1. Vertdical Butt Weld

2. Horizontal Butt Weld
Y

3. Braze - Flat Bead

4, Cutting - Straight Line and Curves

E 6010 Electrode
6 1. Vertical Fillet

2. Overhead Fillet

"E 7018 Electrode

1. Vertical Frlle;

2, Overhead Fillet

A [}

//4—¢¢=\> | ‘ .

| //’:?> ’ | y; To- /
\E 2 Kicw

Ralph Kneisley ~7/

Received 2-8-83 -
from Greenwville Technical College 282
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SAMPLE GTC. - WELDING
OUTCOME~REFERENCED TEST

Chapters ‘7, 8, and 9 (Textbook)

WLD 123 2nd Quarter

l.

2.

10.

~

In ARC welding, what will a long arc produce?

The and motion are two methods .
which can be used to strike the arc. ) \

"The arc should be maintained at approximately what length?

Why should the holder never be placed on the work bench while the
current is on?

Name the five essentials of arc welding.
1.
20
3.
40
50

How will the electrode melt if the ard\is too long?

~

Wh& is the use of the short arc important?

What causes undercutting, and how can undercutting be avoided?

b

"

What items must be taken into consideration when" selecting an
electrode?

1. ’ "

2.

3.

4,

Once a joint is tacked, the remaining passes to be deposited are
called?

1. The first pass or o
2.  The next layer or )
3. .The final pass or L 8

201 283 »




OUTCOME~REFERENCED TEST

Chapter 14 (Textbook)

WLD 123 2nd Quarter

]
l. What is an important point to remember in welding/carbon steels?

4

2. Where carbon goes into a solution form and becomes evenly dis-

tributed (austentic structure), what happens to the carbon steel
weld if the structure is cooled quickly? Becomes extremely hard

and brittle. Underbead cracking can be expected in weld and® base

metal. .
- “ ‘ ‘
3. . What series electrodes will produce a good weld'on mild steel?
’ and

4. What is the carbon content of medium—carbon steel?
to '

5. What is the carbon coptent of high—carbon steels?
or \

- M

6. What type electrodes are used to weld high—éarbon steels?

7. List four advantages of preheating before welding?
l.
2.
. 3.
4. '

8. The preheat range for mild steel should be between
degrees to degrees F,

9. What causes porosity in a weld?
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OUTCOME-REFERENCED TEST
Chapter 32 (Textbook) Pipe Welding

WLD 120 3rd Quarter .~

1. How many tacks should be placed on most pipes before welding?

a. 1 i
Jb. 2
c. 3 | .
d. 4 '

Y
.,-2. How long should these tacks be?

a. ., 2 inches . -
b. 1 1/2 inches \J///

c. 3/4 inches D ~ <
d No certain‘}ength

3.% What series rod sheuld be used when higher strengths are needed?
a. E60XX series
b. E70XX series
c. Nickel all®y
d. . None of the above

4. Most pipe welding is done with the? c o
a. E6010 or E6011 ) '
b. E6010 or E70S8-2
c. E6012 or E6013

d

The best rod suited for the pipe y
5. Most thin wall pipe is welded with the technique?
a. uphill
b. downhill
c. rolling

d. -all around

6. What is the specific function of the hot ‘pass?
a. burn out slag
b. melt down knots on root ' '
c.. to produce a smooth filler
d. because it is an ASME procedure
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Appendix A

TASKS NOT ADDRESSED

. (OPTIONAL)

(Hard Surface Steel With ARC)

Given steel work piece requiring hard surfacing, job description,
necessary tools and materials; build~up (hard surface) to speci-
fications. .

(ARC Weld Cast Iron) ' .
Given a section of broken (weldable) cast iron, SMAW unit and
necessary materials and job description; weld repair the cast
iron so that it conforms to its original configuration and

" strength and passes an operational test.

(Weld Head and Corrosion Resistant [stainless/ Steel)

Given SMAW equipment; materials, and job order describing the
stainless steel, weld job, current and electrodes; weld stain-
less steel joints using fillet and groove welds so that visual
inspection reveals smooth and continuous welds, complete
penetration,- fusion between the weld bead and base metal, and
‘mo cracks, undercutting, or overlap.

¢

OTHER TASKS

&

(Fabricate Aluminum Objects)
* Given a job order with sketch requiring fabrication of aluminum
objects, necessary equipment, tools, and materials; fdbricate
the object so that it conforms to specifications and is usable
for the idtended purpose.

b

(Fabricate Protective pevices.[gurgular bars/ for Windows)
Given a job order with sketch and accurate measurements re-
‘quiring the fabrication of a window protective device (burgular
bars), and the necessary equipment, tools, and materials; °
fabricate the.device so that it meets specifications.

v

3

(Fabricate or Repair Metal School Furniture and Work Stands) »

Given a job order requiring the repair of metal school furniture

or work stands and the Necessary equipment, -tools, and materials;
.fabricate the repair to specifications so the object is usable

for its intended purpose.




- OF GREENVILLE COUNTY GREENVILLE TECENICAL COLLEGE

. vocational education programs a viable and valid reality. Through joint

.articulation program.

‘administrative units, involved faculty, and the local business-and

Appen?ix B

N

THE SCHOOL DISTRICT S

A

T0: Y All Administrators, Staffs and Faculties, The School District of
Greeaville County and Greenville Techmical College

SUBJECT: Application and Implementation of the‘ Policies and Procedures for
the Articulation of Similar Vocational Training Programs of o
Instruction . ) “

Since 1976, The School District of Greenville County and Greenville
Technidl College have been working toward making the articulation of

efforts in the Occupational Education Articulation Program, The School
District of Greeaville County and Greemville Technical College fully
support the concept of articulation and agree upon the purposes of the

This Policies and Procesdures Guide has been developed as a joint effort
of The School District of Greemnville County and Greemville Technical
College with the assistance of individuals representing the institutional.

indnstrial community, The Policies and Procedures Guide is designed to
assist the articulation of very similar programs of vocational training
between the secondary and post-secondary, public, vocatiomal training
institutions in Greemville County.

Appreciation is expressad to participants at both institutions for the

joint effort of t endé?vor.‘
/?/;f L[m/- KM

T, ¥. Hail ‘//’/,,/”' Thomus-E. Barton
Superintendent ' . President ‘ aé//
The School District of . 'Greenville Techmical Colleffe
Greenville County ) e

<91




appendix C
1 : ! ' :
TASK FORCE COMMITTEE

. AGREEMENT TO ARTICULATE
(T‘ , ) VOCATIONAL EDUCATION "

Articulation provides a.system whereby secondary and post-secondary
instructors can cooperate effectively in providing a continuous
occupational development program where the level and type of voca-
tional training that leads to entry-level employment skills will be
clear to instructors, other educators, students, and potential
employers. .

The concept of articulation and the articulation program are supported
fully be The School District of Greenville County and Greenville
Technical College which- have agreed upon a statement of purpose for

the articulation of similar vocational education programs in Greenville
County.

The articulation program in Greenville County is a joint effort of The
School District of Greenville County and Greenville Technical College
to develop a continuous program of vocationa? training so that students
may continue their career preparation without loss of time or waste of
effort in repeating tasks which have been learned ‘previously and
demonstrated. Articulation program activities are designed to help re-
move unnecessary gaps or overlap in student learning which may occur
when a student completes a secondary.vocational program and continues
career development &% the post-secondary level in a similar occupational
f1ield. ) ) ' .

To implement articulation, instructor representatives frﬁh the partici-
‘pating institutions have met as a task force committe€ to develop this
articulated, performance-based instruction guide which describes :he
secondary vocational progr and which provides the parameters for
vertical'artigulation.

A
Vertical articulation shall’/include recognition of the occupational
. competencies demonstrated by secondary graduates of articulated
vocational programs.

It is agreed that...

The task force committee instructor representatives from The School
District of Greenville County and Greenville Technical College mutually
recognize the value of occupational education provided by each
institution.

The task force committee instructor representatives will take the neces-
sary acticns, approved by their administrations, to ensure that this
agreement to articulate is fulfilled including interpreting the program
to students. ‘

It is understood that periodic review of the articulated task objectives,
performance actions, minimum standards, and outcome-referenced measures
will be necessary to ensure that a valid training program is serving

the needs of the community and the students. '

Q h ‘ ' 25}2\
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Fach task force committee participant hereby agrees to notify the
others of any changes which modify the articulated, performance-based
vocational program described in this guide so that each articulation
guide, and where appropriate the articilation program, may be revised
mutually so that articulated occupational training in Greenville
County wAll conform to the minimum standards outlined in this guide.
This agreement to articulate establishes the necessary framework for

lateral as well as verﬁjcal articulation. r
',-i - s

-

.- )
AGREED UPON BX\EHE TASK FORCE COMMIQ?EE PARTICIPANTS ON THIS DAY,

May 2, 1983
date . ) N

v

, Name9)
ﬁ:}/ Za'ﬂczl,wﬂ %M
* 2 'W

U-/L/l\, W\:
¢ ~ a_» Y
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PHILOSOPHY’QF ARTICULATED, PERFORMANCED-BASED INSTRUCfIQN GUIDE
DESIGN .

the vocational education curriculum should be for career training

- with few fringe or non-related subjects. The student should be

given the basis to do useful skilled upon graduation- and
employment. The vocational Program graduate should have a back-

graduate's work for years, it may put the graduate out of per-
spective. .The result might be that the graduate may try to force
applications which do not exist, simply because the informatiof is
in his/her repertoire. Thus, the purpose of vocational training
by the articulated, performance-based instruction guides is to
pPrepare graduates for successful ,entry into a skilled trade.

To ensure that the design of the articulated, performanced-based
instruction guides is conforming to the pPhilosophies of both the
secondary and post-secondary institutional Participants, a periodic
review of the guide design’ and philosophy is recommended. ‘

25)4 ' ' T




.~ Appendix E

" PURPOSES OF THE ARTICULATED INSTRUCTION GUIDE

The articulated instruction objectives guide are is expected to serve
the following purposes: . ' ,

1.

2.

3.

be

5.

6o

Te

The guide serves as the primary vehicle for the articulation of
subject matter in similar vocatiomal training programs between the

" vocational education centers, high schools, and Greenville Technical
College through use by instructors at both levels as a raference in
preparing instruction. . -

The. guide provides a listing of the minimum tasks that a student or
worker is expected to perform in the conduct of a spectfic level
job in the area of vocatiomal tra}ﬁi.ng or work of concern.

The guides identify the primary detailed instrucrion objectives,
~performance ocbjectives which are based upon the task listings. The

tasks are listed in the sequence of complexity, with the least

complex task being listed first, except whers a task mist be performed

as a prerequisite to parformance of another task. .

The guides identify the tasks performed (actions, steps, sets of
skills) and related techmical information which must be taught and
learned to accomplish each major instruction objective. The tasks %
performed represent the minimm skills and related information

required for adequate occupational proficilency in the performance
objectives..

The guides designate the instructional contact hours aecessary to
provide.the required instruction, as required by appropriate edu-
cational agencies or offices and as estimated by the instructor-
participants on the Vocational Articulation Project Task Forces,

and ®ased on the time required to teach the average learner to T
perform the task. The time estimated is based om having the assential
equipment, facilities and instructiomal aids required to provide

the instruction, whenever the class size is l1imited to an acceptable
number. ) .

The guides identify the perfofmance §tandard8 to be met for occupa~-

- tional proficiency in the task., Performance standards ugsed are

those considered to be minimum business or industry standards. The
ability to meet the listed standards of performance will be coudidered
as qualification for advanced instruction in the vocational programe.

The guides provide direction in the conduct of sequentizl vocational

competency instruction by modules or job tasks, -rasulting in qualifi-
cation by the learner to perform limi.tad skill ;speclalist jobs of

295
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8.

9.

10«

1.

Jrogressively nigher skills until the program objective is reached
(L.2., file clark to executive sectatary, etc.). As the student
becomes proficiernt in che performance of tasks in successively more
complex modules, mora marketable competencies ars gained and may be
identified as the lower job qualifications of a specialist. - I
4 .
Through this procedure, even the slower student is provided an
opportunity to eventually gain sufiicient skills to perform
adequately as a specialist at some level in the vocational field,
even 1f the student i{s unable to complete the total program oL
training. _ F ,

The standardized sequence of activities of the vocational
lnstruction aodulas will facilitate lataral articulation between
vocational educationcenters in the School District and will
simplify vertical articulation when training is comtinued at
Greenville Technical College artilulating to employers,

The guides provide a'descriptive listing of equipmant requirad to
conduct the program of vocatiomal training. The equipment listed
is considered to be the. type and quantity essential for the conduct
of instruction to prepara students for entry-lavel employment in
the vocational field., It may be necessary to delay teaching’ some
tasks involving special equipment, if that equipment is not avail-
able at all instructional sitas, or to move students and equipment
together as necessary to teach skills.

-

The guide provides information about requirements or limitations

' that typically are involved in the performancs of the task,

envirommental conditions and physical demands, and able to pérfom
the task. ’ E

3

‘The guides provide 4 list of stmda‘rdu&.pe:formnce test icems/

and outcome-refersnced measuras to ba used in the datermination of
vocational proficiency. As long as the specifics are not provided,
the test items listed cammot be compromised easily and could sarve

. as study guides.

The tasks listed in the guide are the minimm requirements for job
qualification under average circumstances in a.regiomal market. It
is understood that thera may be unlisted tasks that some employers
may require the worker to do in the occupation, when in their
employment. In additiom, there may be unlisted tasks, such as
mental procass tasks, that are not stated but that may occur and .
that should be considered in inmstructional plamming or tasting. ° _

Iastructors may teach skills and ralated tecimical informatiom® .
other than what is shown in the guides. Provision of additional
information should be limitad to the students who have completed
the requirements for the tasks emphasized in thh ipstrucrional
guides. The change of tasks in the guides should be based on task
force committse agreement to emsure lataral and vertical
articulation. : .
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13.

14,

~~,perform none of them fully. For higher [eve

16.

“and be qualified at a lower job level rather than tp be only familiar.

" enroll at Greemville Technical College.

+

It is axpectad that there will be upd ting and corraction of items

'in the articulatad instruction guide. )| Participants are to be sure

that the contents are valid and consistent with business and indpstry
requirements. Recommendations should ke submitted to the Vocational
Articulation Program office which will lassemble and present them to
the apgropriate comnittee for review anQ possible adoption.

‘Typically, the teacher/imstructor should\mot plan. to conducﬂ’;nstruction
in a given articulated module unless the \capab ty exists to/.

couduct all of the instruction to meet the instructional objectives,
with the result that the| sgccassiul studenf 1s qualified to perform

the tasks identified within the module.

is that it is

lified to perform all
a vocational field

An underlying philosophy in vocational tra:
better to prepare the student to be fully
of the tasks in a limited group of modules

with a large number of task descriptions or d tiqs ‘and qualified to
of job qualification

beyond the secondary level, the student dreworker i3 encouraged to

considered vocationally qualified at any level. ‘Basic modules

typically will be identified and taught early in ‘the program sequencd.

articulated vocational training that has been mastered at the -
'secondary lgvel.
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Appendix F

/ ‘ ¢

* DEFINITIONS OF TERMS

*

The following definitioms of‘terms are’applicable to the articulafed,
performance-based instruction guides developed as products of the
Occupational Education ‘Articulation Program,

Behavior: - The actions of a person (specifically, job or job training
actions). Behavioral act:luns include both overt, those
- that can be observed, and covert, those not observable

outwardly. Performance may be :Lntg:changgd with behavior
in the project. (See also Performance Actions).

Concent: A group of ideas that may be classed together or that arae

Similar. '
. . Cziteria: " A standard by which performance map-be measured, usuélly

considered the minimum standard

Domain: > A cluster of ralated jobs.

Duty: ./One of the distinct major activities imvolved in the work

' performed and comprising related tasks. ’

Evaluation: When comparison is made between a measurement and a standard
and judgment 13 passed om the comparison.

Item: A single stimulus or stinfulus pattern that calls for a

single responsa or set of responses. It 1s one sample of
behavior or performance. The raspouse may be, simple or

- comp lex)y v

Job: The duties or tasks actually performed by a specified
. individual. , '
fnowledge: In this project, knoé‘edge refers to acqui®ad covert

SngmLedge .

behavior which ‘facilitates skills and performance, such
; . -y 38 the theoretical information of what should be dome

under given circumstances, and ia what order of sequence

performanca should occur to accomplish the objective.

Measurement: The process of determining the extent some.characteristic
1s associated with the student. : . :

Module: ' Modules in the ﬁilot Drafting and Business and Office ‘
Education ‘curriculum modifications in the Qccuptional ~
Education Articulition Program have been designed to-
L) .

4 t ‘:
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coincide secondary level training with post-secondarvy
level gimilar arfeas of training. .

AN Another method of developing modules might be for amodules
to reprasent an identifiable, complicated task or joo
‘ ‘ area involving a number of sub—tasks such as "Electrical
' Systams' in Automotive Mechanics.

~

Yorm~raferenced Evaluation: In norm-referenced evaluation, measures are
dependgnt on a relative standard. Measures compars the
capabilities of cne student to those of other students.

Objective: (See Performance Objective) A stated desired outcome of
training or the end result of the job, task, or perfor-
mance actions. Objectives refarred to iz this project
will be terminal objectives, generally representing a
specific job function. .

Octuvational Educatiom: 4n organized sequence of ladrning experiencas
consisting of vocational theory, practice, and skills
taught to students om a regular or systematic bagisy

N
~

L .
*Rafarence: Standards of the Delegate Assambly (Atlanta:
Southern Agssociation of CoLIe3qs~and Schools, Commission
on Occupational Education,-December, 1972) p. 12.

Qutcome-referenced Evaluation: Outcome~rafaremced, or criterion—
referanced, measurement provides a standard of achiave-
- sent for the individual as cmnpared with specific behavioral
objectives and thersforas #fovides information about ‘the degrae .
of competenca attained by the student.

The autcoma-rai‘genced measura is a parformance or other
measure based upon a performance objective, the accomplishe
ment of which measuras attaioment of that objective. -

Pea ce: Performanca 1s used in this project to refar to a job or
task which rasults from a set of sequential actions or steps.

erformance. Actions: A sariles of steps, genmerally arranged in a sequence (
- ordinarily followed, which when completed may rasult in
_ the accomplishment of a perfonna.nca objectiva (perfor-
mance of a task).

‘Parformance actions may be referred to as a set or sets

of skills, functions, or steps. V-TEC (Vocational-Technical
Education Consortium of States) catalogs genarally describe
performance actions in the "performance guida' of thedir
format.

N Articulated, Performancs-based Instruction Guide: A comprehensive collection,
of parformance objectives, per“ormance actions to obtain
’ J those objectives, suggasted hours for instxuction (for
Q , planning purposes), performance standards, ralated tachnicil.
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~ information, and outcome-reférenced measures, as well as
) general secondary level and post=-secondary level descriptioans
\ . . of similar courses for the purposes of aiding lateral and
QT - vertical articulation concerming the subject area.

Performance-based Instruction: Performance—based (competence~based)
instruction is based on the competencies or tasks performed
by on-the-job workers. Everything in a performance-based

oo ingtruction system is made public beforehand. There are -
: no surprises for student, teacher, counselor, or employer.
When the student begins a program, information .is available
p to tell ‘the student exactly what competencies ars expected
to be developed as a result of the imnstructiomal program,
. " 1how and "against what standards or critaria the student.
will be evaluated, and how the student’s competancies
will be commnicated’ to the student, instructors, and to
employers. A performance-based instructional system
tells the student exactly what the student must learn,
" teaches the student that skill or knowledge,. and then o
tests on mastery of that specific competence.

Performance Objective: A statement in precise, ‘measurable terms of a
particular behavior to be ibited by a learmer under
! specifiad conditions. It possesses each of the elaments
" or characteristics specified below: - -
: - |
_Conditions under which the performance is to taka place.

Behavior Desired or expected'of the student (things to be
done, the performance desired).

[

Standdrds to determide ‘how wall the performance is to be

done (criteria). ) < (/,.

Performance Test: A'performénca tegt requires ‘the “$tudent to demonstrate

. (master) thg desired behavior of the objective (accomplish

PP - a job=like{fask) under controlled conditioms and according

7 N to predetermined .standards. The controlled conditions

- ¥ allow the. student to demonstrate the desired behavior and
the conditions remain consistent from student to student.

\ Skill: - . Primarily, skill refers to overt, observable performance,
owever, it is recognized that there are covert skills
required in some performances.

Step: - Step 13 used to refer to a ‘task or actiom, gegerally as a
' - sequenca of steps .involvad in the accamplishment ot a
performance objectivée or job. .
Systems Approacit: The.systams approach to instruction emphasizes the
specification of instructional objectives, precisely
. controlled learning experiemnces to achieve the objectives,
é7hriteria for performance, and evaluative informationm.

b N
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.Task:

Task Analysis:

Tagsk List:
Tase:
} -
¥
\
o

A-task i3 a set of skills (saet or sets of functioms, *
actions, or steps) the student must perform to accomplish
the job (training). A task may be dascribed as a logi=-
cally related set of actions gecessary or required o
complete the job objective.  Saveral tasks could be
rafarred to as a duty. - . : !

™

Task analysis is breaking down a learning task (objective)
into component tasks each of which must be mastared as a
prarequisita to mastary of the total job.

A listing of. tasks (performance objectives) v;erfomed by
incumbent workers (students in training) within a domb:fﬁ‘
of interest (coursa of stzmy).

An avent during which the student is asked td demomstrate

some aspect of lmowledge or skill is a test. It can be a
single test item, But asually it consists of several

items. 3 3 ‘ ' . \

YA
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quendix G

INSTRUCTIONS FOR ANSWERING QUTCOME-REFERENCED TEST ITEMS

r

~
Typically, eleven (ll1) different types of outcome-referenced test
items may be used in the competency test. .

True-False

Completion (Fill-in Blanks)

A Combination of True-False and Completion
Multiple-Choice :

Matching C

Identification . .

Short Answer . ’ h ¢
Long Answer

. Program Product of Performance Test
10. Simulated Performance Test

11. Actual Performance Test

. .

»
W O30V U b W
L] L] L [ ] L]

An exdample of each type of test item is included. Carefully study
the illustration test item and the directions for answering the
question. These directions will not be given again. Your test
questions may vary slightly in the” format, however, the instruction
should be applicable. Where necessary, the instructor will supple-
ment these instructions for answering outcome-referenced test items.

Do not guess. Guessing does not add .to your knowledge, even if you

happen to guess right. If you do not know the answer skip the test

item and. go.to the next question. Remember: Enter your answers in
: the blanks provided on the separate answer sheet, if used.

S D T S . 1 e e s 3 i e Sy S . o — — —— — — > —— — - = — L L R e L Y S ——

l. TRUE-FALSE

Directions: Read the statement carefully. Decide whether
- it is’ true or false. Answer by marking T or F .
in the -blank provided to the right (or, if answer
sheet requires, mark "X" in the appropriate (T)
or (F) parenthesis, or "circle" T or F).

Example: Lumber shrinks across the grain
A of the board. . (T) (F)

2., COMPLETION (Fill-in Blanks)

. Directions: Complete the gtatement by printing on the blank
line the word or words which make a complete
and correct statement.

/

. Proper edge .spacing will restrict

? and ensure good\ weld . g

‘penetration. ?) distortion

Example:
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3. COMBINATION OF TRUE-FALSE/COMPLETION

Directions:

Example:

Directions:

Example:

Negative Answer Multiple-~Choice
Py

4

If the statement is correct, in the parenthesis
mark (T) or answer true, as required. If the
statement is incorrect, mark (F) in-the paren-
thesis and £ill in the blank provided with "the
appropriate word or term which, if substituted
for the underlined word, would make the

.statemént correct. “

A Qantrchhef'us&ally is -the head ’
chef's first assistant. (T) (F)

sSous

~MULTIPLE-CHOICE

You are given three or four' choices from which
to make a complete and correct statement. In
the blank answer space provided, write in the
"letter" indicate the best choice.

The head chef's first assistant is

a 2 .

a. junior.chef . b
b. sous chef
C. Ppantry cook

Directions:

Example:

L}

If the multiple-choice question includes the
word EXCEPT, you should look for the choice )
that does not fit the question. Read the entire
question carefully‘Pefore you choose your
answer.

All of these could cause high
starter current draw EXCEPT:

a. work starter bushing b
b. bad starter relay .
c. grounded field coils )
d. grounded armature
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.5. " MATCHING:

4 . ‘Directions: For each given item in the left han® column, ,
match it with the appropriate item from the
right hand column. Write the letters of the

. correct Qr best anSwer in the appropriate
. blanks. .
Example: Match these metric. terms on the left with their

proper equivalents.

. b deca . a. thousands
€ -~ meter . ‘b. tens
a - kilo . c. units of length measurement
6.  IDENTIFICATION p -,
. ' _ .
Directions: Identify each labeled part of the illustration

below and write the name next tb the approprlate
- letter in. .the blank provided.

-

x \ExampIe: -

a. base metal
b. molten metal
c. arc

d. electrode

e. gas shield

f. slag
7. SHORT ANSWER .
Directions: Write the correct answer in the blank provided.
]
Example: . What type of electrode is best for
" vertical and overhead welding? fast—-freeze
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) . LONG ANSWER

;(T~ Directions: Using as few words as possible, write the answer
™ to the question in the blank provided.

\ Example: ) ﬁhat,shpuld be done“if the electrode welds
fast to the work?

, "Eléctrode should be broken loose by twisting
or bending the holder."

' ~v »

9. PROGRAM PRODUCT OR PERFORMANCE TEST
Definition: Concrete project or production accomplishments
during training are used to test knowledge or
skill. Typically, test pressures are missing
and the student may have had help in completing
the task.

Directions: Instructor will observe student during training
and by checklist or rating scale will rate
student's performance or knowledge.

Example: "Given an oven for baking, food items, and neces-
sary implements and equipment; load the oven
’ with foods to be baked. Aall items on a checklist
used to rate performance must receive an accept-
able rating. The task must be accomplished
within 15 minutes.

CHECKLIST

(Load Oven Racks)

RATING
ACTIVITY . Acceptable | Unacceptable
l. Gathered needed supplies.
2. Used needed supplies. -
3. 'Pulled oven rack partlally
.out while loading.
4. Stacked oven shelves 8 1inches
apart for baking.
5. Placed food on rack so that
heat cigzculated adequately.
6. Followed appropriate safety
precautions.

«




10.

1l1.

SIMULATED PERFORMANCE

A

Definition:

Contrived situation, resembling tasks the
graduate will be requlred to do on the job.

This form of test is useful for evaluating
transferable skills such as reasoning, attitudes,

and psychomotor skills necessary for occupational
success, )

ACTUAL PERFORMANCE TEST

Definition:

Example:

Exhibits the advantage of realism, but may be
too late to help either the student or the
vocatlonal program correct failures.

Given an automobile with a leaking pinion seal,
access to proper tools and equipment, replacement
parts, and service manual; replace the pinion
seal according to manufacturer's recommended
procedures. The job should be completed within

2 hours. The manufacturer's specifications

must be met and the completed job must meet the
instructor's standards.

—
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g w Appendix H

THIS DOCUMENT AND BINDER ARE THE PROPERTY OF THE SCHOOL DISTRICT
OF GREENVILLE COUNTY OR GREENVILLE THCINICAL COLLEGE

LS

This document and binder, produced by the Occupational Bducation Articulation
Program, have been funded through the South Carolina Appalachian Council of
Govarnments and are the property of The School District of Graeenville County
or Graeenville Taechnical Collega. )

Bxcaept for document and binder copiaes that tmave been placed in libraries or
shared with educational .organizationa, the documents and binders are issued on
accountability baasis,

Documents and binders issuad to instructor participants remain tha proparty of
the issuing inatitution. Should a vocational inatructor leave the aemployment
of The School District of Greenvillae County or Graeenville Taechnical Collaga,
the document and binder muat ba raturned to ‘the principal, vocational center.
director, or department head 30 the inatruction guide may be used by replacamant
parsonnal, *

-
Corrections, modificationa, and notes may be made on the pagea of the documents
tor the purposa -of modifying the field trial e¢dition or to improve the inatruc-
tional value of the document. Please, share any corrections or modificationa
to the documant or share your recommeandationa with the Occupational Bducation
Articulation Program,

Illegible or blank documaent page raplacements may be requeated at no coat through
the Occupational Bducation Articulation Program. Por replacement pages, plenaa
indicate: '

Document Titla
Module. Number .
Task Number or Page Numbaer

Replacament coats for this document and binder are:

1" Bindaer - $2.80
2" Binder - $5.00. ,
Document - .05¢ per paga (1982) -

Who to contact:

Occupational Bducation Articulation Program
The School District of Greenville County
c¢/o Donaldson Vocational Canter
Donaldaon Canter
Greenvillae, SC 29605
(or)
Consultant, Vocational Bducation
‘ The School Diatrict of Greenville County
' Cor)
Asgocinte Vice President for Bducatian )
Groaanvillae Technical College
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< BINDER DESIGN
(Occupational Education Articulation Program)

The binder design is simple and:straightforward.

Two triangular figures, in balance, represent the two institutions
‘participating in articulation. ‘ .

. _ )
Two levels of training are represented by the placement of the
triangular figures and the identification of the two institutions.
Horizontal and vertical lines represent lateral and vertical ’
articulation. '

The diagonal across the design represents the progressive movement
in career development for successful job)performance.

[N

The two figuZes are not closed when they facé, but allow for
- lnteraction and are linked by the document title: Articulated,
Performance-based\Instruction Guide.

-
-~ »

The binder design was developed by Ed Henderson Jr., Coordinator,
Occupational Education Articulation.@rogram.




