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O

WELDER'S- TASK ANALYSIS

CHAPTER

INTRODUCTION.

.Every facet of human endeavor has-been affected by the

scientific advancement of our age. The methods and technology

of the 1960's is no fonger adequate for the fiercely competi-

tive reality of the' 19701-s. The United States-,of America has
o.

exported its technolpgy and treasure for the rebuilding of war

,torn nations. These nat-funs in 1974 are'technologically

advanced and in many areas of technology are surpassing the

United States. With an energy shortage facing this nation,

it is imperative that our educational system be abreast of
-/

change.- .

. .,

This writer has conducted a task analysis of the welding

occupation to provide empirical data from which relevant welding

curriculums,May be developed. Current weldin'g occupational

research does not exist. Job classifications do not accurately

reflect "welding job" functions; therefore, the development of

curriculum and the training of welders may or may not bel'relevant.

Purpose of the Study

ThJis.study seeks to provide curreAt empirical dAta for

welding curriculum development, updating ,and an occupational

ladder..



Need for the Study

The need for 'this study has been demonstrated by the

folloWing reasons:

1. Lack of current research from which Rio build

curriculum.

2. No well-defined occupational ladder within industry.

3. Lack of information concerning commonalities among

the many facets of welding in the various metal

industries;

C

Method of Research and Souces'of Data

'Method of Research. To secure current information for ,

the training needs of welders the descriptive survey method of

research was used. The descriptive survey was'conducted in two

stages. The first questionnaire requested induitrial coopera-

tion for an in-depth questighnaire to be filled out bj a welder

and a welding supervisor. (See Appendix A.)

Sources of Data.. The sources of data for this study

were production welders, welding supervisors,, and welding lit-
)

*.'erature, from professional societies, government-and educational

agencies throughout the United States and Canada.

Two hundred and eighty letters .Off inquiry were mailal

to industries of Washington State, Portland, Oregon and Vancouver,

,British oolumbit. Prom this group eightY-filie responses were

returned of which fifty-eight desired further particiption in

2
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the study. An additional twenty-pine'copies were makled to

industries either not responding or were added to a revised

mailing list. .0

To assure greater validity for the study twenty=two

questionnaires,were mailed to American Welding_ Society

Regional presidents. From this mailing twelve completed

questionnaires were selected fOr a control group. P,or

tional data.sources the writer has relied upon his welding-
,.

.

related experiences and observatiOns: Letters and interviews,.

_with persons having expertise in the welding occupations

have been invaluable.

Limitations

i

.
I

This Welding technology task analysis of tbe'welder.
t

is limited in the following ways: _
t

1. The survey was limited to the geographic toun-

.daries of Washlngton,Sate, Portaantl, Oregon,

and Vancouver, British Columbia:

2. The p.reliminai,y questionnaire of five questions

was limited to two hundred and eighty (280)..

3. The responses obtained from industry were limited

to their willingness to answer and their personal

knowledge.,

4. The welding processes of concern for this &tudy
0.

3
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.

were limited to oxy-acetylene Welding (OAW) and Cutting,

Shielded Metal Arc Welding (SMAW),,Gas Tungsten Arc

Welding (GTAW), Gas Metal-Arc Welding OMAW), andelux

411K

5. The study has included limited research of-current

Cored Arc' Welding (FCAW).

6.-

welding publications.

was limited to the, induistr..es employing.

Definition of Terms

4$._
.

The following definitions were provided to assure clarity

regarding their usage throughout the study.

Welding.' Welding is,a localized coaievcence,of metals

to where coalescence: 1s produced by heating,tosliitable temper-_
:711w

ature,-with or without the application -of' pressure, arid With-

or without the use of filler metal. The filldr metal either

has a melting point approximately the same as-the base metal
4

or has a meltingpoint below that of the base metal but'above

800°F.

Welder. An operator of welding equipment or an opera-'

tor-who makes welds (preferred definition). (This preferred

definition shall .be used throughout this study). A machine

.

lir
for doing welding.'

,
..- .

-.

Weldor.4 An operator of welding equipment or an operator
,

-

who hakes the welds.

I
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WeldingbOpef.ator. One.who sloes' welding. A welding

operator is generally' referred to .as a weldor. (Welder pre-

ferred.)
_ .r.d

A.W.S. American Welding Society, 2501 N.W. 7th Street, .

Miami, Florida 33125.

A.S.T:M. American Society of Testing Materials, 1916

Race' street, Phlladelphia, Pennsylvania 19103. ,--

NC. No comment.

WS 'Welding Supervisors

NOG. National Control Group r

Overview of the Remainder of this Study 1

The development

e

this study has .included Chapters

II, III, IV, V,,. and 'VI, followed by a bibliography and appen-

dix. Chapter II hts presented a review of related research

relative Co.this study. Chapter III.has included a summary

of the welder's tasks as reported by the welders' preliminary

.

.questionnaires. _Chapter IV summarizes the questionnaire do

welders. Chapter V summarttes and reports the questionnaire

findings as reported by the supervisors of welders. The

conclusions, recommendatiorp, and future trends are also

reported in Chapter VI.

5
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CHAPTER II

REVIEW OF RtLATED RESEARCH 4

.-,

The related research review for this study hasbeen
. 1

°

given three divisions: (1) history of welding, (2) lIere.-
. .

, .
,

,..

.. .

tUre related to welding analysis, and (3) summary of related

studies.,

History of Weldingr`

4 . This writer, in the development of his masters thesis,

,..'

researched the history of welding, development Of tlie gas

,. 4/ . . 4 \ .......

.c welding process, arc welding, and other contemporary welding

processes. This material is found in Chapter"Ii, pages 9-18

(inclusive). of thesis.

des

Literature Related to Welding Analysis,

The "Eric" computer search was unable to4find current

, welding literature providing empirical data from which welding

curriculums, welding job cunctions, or from w hich the occupa-

tio4t1 ladder' could be .developed.

The Bacon master's thesis 1964; Table IV, has.provided

relative 'training data for the welder in post high school

curriculum. The study does not provided task analysis or

occupational ladder data, blit has proviaed.for ecomparative

6
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analysis for the current dat-a, on general education *require-
ko.

ments, welding related knowledge, and general skills the

welder shbuld possess as reported by'in4ustry employing

welders in the States of Waington and Oregon. .

4 'The Stemther doctoral dissertation 1971,, #10;* deal With

welder training proficiency as related to the multi-position

verses the single position training approach. This study

concluded there were no statistical veriatiohs in the pro-
_

ficiency of training for the two methods.

The Welding Instructors Associatioh of Washington

completed a sixteen question interview type survey of Puget

Sound thdustry employing welders during August 1973. This

research was under the sponsorship oeGeorge P. Pliant,

Research Specialist, Program Planning and Research, qpiordina-
r

ting Council for Occupational Education, Olympia, Washiiton,'

90504. The survey included questions relative to types of
4

products manufactured,'number of welders employed, their

training background, and the welding trend anticipated within

the next five years. The summary report was compiled by the

"Evaluation Committee" for the weleng instructors with Ken

Miller serving as"Chairman.

This two page report summary is hereby-reported in its

entirety.

The various welding processes surveyed indicated that
shielded metal, arc, as metal arc and gas-tungsten arc
(including plasma arc),,are by far the most commonly used

in indlistry. Projecting this information ahead five yeari,
the majority felt that the demand for some type of as

*PlO - "The Stemmer doctoral. dissertation,, page 52;1'

7



metal arc process andftrsonnR1 to operate the equipment
would far surpass the, requirements or all other processes.
The survey indicated that shielded metal arc and gas tung-
sten arc will see little or no change and demand for the
oxy-acetylene process as a manufacturing tool would decrease.

Industry rankeld the oxy-fuel gas cutting applications
in the following 'order, with 4rstrong indication that
students should be versed in all gasses: (1) acetylene,
(2) natural gas, (3) propane, and 4) mapp gas. Acetylene
would he considered the most practical gas for welding
with the others used primarily for cutting, with each

t particular industry. having a favorite depending on the

requirements. '

The survey indicated that students should be well-versed
in the welding of both ferrous and nonferrous metals,
with mild steel plate the most commonly used. In the
future, the lighter but 'higher strength alloy steels will
beused which will require instruction involving special
welding procedureS and techniques.

It was found that welding proficiency tests are varied
and the demands of a particular industry or even'a parti-
cular job 'would be the determining factor in deciding
which test to use. The eviduating'team would recommend
that a student be _able to-weld in vertical, horizontal
and overheZd-position on mild steel plate and would,
therefore, be able to pass-most entry level skill tests.

Most companies did not have specific informationon-.

414preference of exper ced over newly trained welders.,
Generally,, it was no ed that companies employing 100 ,or

more welders hired as-many as 25% recent trainees, while
the smaller companies hired less than 10A recent trainees.

It as foun4 that the ability'tb read prints, inter-

- pret faelding symbols and read a rule wee the skills that
most companies desired in a -welder. Lack of lay-out
experience can be directly related to not being able to

read shop drawings. To sum up the needs -of related
subjects liSted,.all were desirable in larger shops, but

required -in smaller shops.

None of the companies interviewed wanted to be in the

welder trainingrbusiness. Therefore,,they did not have

a formal beginner welding training program in operation.
However, many shops conduct special classes to upgrade
their own employees or train potential. employees to meet

.a particular demand in their industry.

8
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Most companies have some mental or physical r qui0-
tments for prospective employees. rt is.apparent that in
the future, more.tompanies will require a basic m dieal
examination and a back-X-ray.

It is very possible that a physically: handicap ed
worker could find employment as a welder and most indus-
tries expressed willingness to hire'hith. _However, it is
possible, but highly unlikely, that a mentally handicap-
ped person could find employment as a welder, even if he
could pass the same entry level skill test that an'y other

welder meets. Most companies would evaluate the degree
of mental incapacity and. judge on the specific disability.
Ih no event would a person be hired who is a safety
hazard to-his fellow employees.

The survey showed need for welding technology, biat

most interviewed knew little of welding technician train-
ees. However, the. opportunities for a welding techhician

are growing. it was indicated that many companies Would
.desire'a person with these skills and perhaps.are using
them in a supervisory capacity.

Since welding is not an apprenticeable trade; the
welder is used in,other trades such as boilermakers, iron
workers, sheet metal and others, and joins the union that

has the labor contract.. It is generally recognized that
the hourly rate and fringe benefits paid are higher in a
union shop than a non-union shop.

In general,remarks were many and varied. It appeared
that the overall training that a student receives was
accelhable,but the companies wanted the student to be
more'versed ih semi-automatic equipment such as the gas

metal arc. Many in personnel found it difficult to find

welders who are self-motivated and willing to take a
positive attitude toward the company he represents and
the product he manufactures.

As reported by the Occupational Outlook Handbook 1972-

1973, there were 535,000 welders and oxygen and arc cutters
zn

throughout the country. Of this group there are 385,000

working on the'manufacturing of durable goods, .such as trans-

portation equipment and fabricated metal products.

9



The welder trainee should be a person who:

A oung person planning a career as a welder or cutter
nee4 manual dexterity, good eyesight and good hand-eye
coordination. He should be_able 10 concentrate on details
ed work for long periods. He must be free from any physi-:
cal disabilities that would prevent him frpm bending,
stooping, and working in awkward positions. p. 573*

For entry in manual welding 'jobs most employers prefer
to hire.young men who have high school or vocational school
training in welding methods. Courses in mathematics, ,

mechanical drawing and blue print reading also are valuable.

\
A .

The skilled welder plansy and lays out work from drawings,
blueprints or other written specifications. He knows the
properties of steel, stainless steel, cast iron, bronze,
alluminum, nickel and other metals and alloys. He also is
able to dgtermine the proper sequence of work operation for
each job and to weld all types of joints in various posi-
tions (flat, vertical, horizontal and overhead). p. 572*

.
,

. Employment of welders is expected to increase rapidly
through the1970's as a result of the generally favorable
outlook for metal working industr es and the wider use of
the welding process. In addition o job openings created
by employment growth, several thou and openings will arise
annually becalise of the need to replace experienced workers
who retire, die or transfer to other occupations.

Many more Manual welders will be needed for maintenance
and repair work in thr growing metal working industries.
The number of manual welders in production work is expected
to increase in .plants manufacturing sheetmetal products,
boilers, storage tanks, ships and other structural steel
products. The construction industry-will need an increasing
number of welders as the use of welded steel structure
expands. p. 574*

Ji

Summary of Reat'ed Research

For purposes of this study the writer has found little

research directly parallel to the objective of this study.

*Occupational Outlook Handbook Bureau of Labor Statistics,*
Bulletin 17.00, U.S. Department of Labor, Washington, D.C.,
1973 Edition. 879 pp.

10
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CHAPTER III

UMMARY OF PRELIMINARY QUESTIONNAIRES

F

Of the two hundred sand eighty (280) preliminary question-

/

naires Sent to industries employing welders, eighty-five (8'5)

responses were returned, with fifty-eight (58) indicating their

desire to cooperate further in the study. The tabulation of

data provided by, the respondents desiring ho,further involve-
.

ment in the study is provided in Appendix A, Page 54.

Appendix F, page 104,provided an alphabetized list o

the cooperating industrial respondents.

Question two asked: "Does your industrial concern

employ welders?" There were*sixty-sevr respondentS in the

.

4

affirmative with eighteen indicating a variety, of negative.

responses. (Appendix A, page 54. .

'Question three asked! "What pdrcentage of your welders

. are hired directly upon graduation from vocational welding

schools?" Table I, page 59) provides a statistical breakdown

by percentages for the reporting industries. Of. the repotting

industries twenty -nine or 42%/do not'hire any welders directly

'out of vocational welqing schools. Ten indUstrial concerns

hire 12%.of their new welding employees directly from school.

The fOurth question: "Do you 'feel that welders should

be more adequately trained by the schools for your welding need?"

Fifty-four or 87% indicated yes, four or 64% no, with another

four or C4% u,ndecided.

211



Question fiVe: "Information from which revised welding'

curriculum may by developed to reflect your industrial needs

can be provided by your allowing atypical production welder
o

and a welding supervisor to fill out a questionnaire describing

their duties." Fifty-eight or 70% Of the industrial respondents

indicated -their willingness to respond in greater d pth on

detailed'task analysis questionnaires for a welder aid a weld-
.

ing supervisor. The other twenty-five or 30% desired no further

Cooperation in the study due to-tithe following reasons listed

in.Appendix A, page 54.

Space was provided for additional comments following

question five. The comments were divided as they related to

question one.through five with general comments last in

Appendix A, page 54.

12
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CHAPTER IV1
t%

ANALYSIS OF THE WELDERS TASKS AND RELATED

' SUBJECT MATTER AS REPORTED BY INDUSTRIAL

CONCERNS ON THEIR QUESTIONNAIRE REPLIES

Analysis of Welders Questionnaires Sent to Industry

Questionnaires were mailed to the f ty-eight industries

desiring to cooperate further with the study plus twenty-nine

-additional copies-to industries either not responding to the

original mailing or to industries added to the, revised mailing

_list. From this marling thirty-five or 40% were i,eturned'and

usable.for computations.

This questionnaire was planned and designed for computer

utilization to provide for numerical computation of all data

in cooperation with, Mr. Gordon KiMbell, data processing in-

structor, Everett Community College.

This questionnaire'consisted of thirty-six questions

-divided into five sub-divisions: general information, basic

,education, welding related knowledge requirements, welder

related skills, and functions, and the manipulative skills

.requiredfOr a production welder. The questions consisted of

statements requiring either single or multiple responses given

by circling one of three choices: (N) Necessary, (D) Desirable,

-or (U) Unnecessary, to indicate their importance to the

-respondent.

13
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The, respondents who cooperated in this survey represent

both large and small industries hiring from 4 to 600 welderS.

No attempt has been made to provide a comparative analy-

sis betwe1 the various types of industries represented in this

study. All types of metal fabrication industries representa-

tive to this geographic area have been included.

The writer designed the questionnaire that it would seek

data to reflect the commondlities of welding used in industry

With respect to filler materials, base materials, shapes, posi-

tipn welded, and process used. This will assist the welding

schools design curriculums reflecting the greatest number of

common needs presented by the various types of industries.

Due to the great mobility of'welders their training ought to

be broadly, based on data provided by a cross- section of the

-industries employing welders.

Tiae anaJ.ysis of this questfOrinaire has been provided

question-by-question within each section with the necessary

data tabulation provided and referenced.

General Information

The respondents named in question of the que

naire have not been pi'ovided to semii'e their identity.

Appendix F, page 104 provides an alphabetized list of

all industrial concerns represented in thisstudy requesbed.

I .
by question two.



The third question presents the different types of

1
.

.ii products manufactured by the responding industries and has

been provided in Appendix H,',page 111.

The entry skill level requested in question four, part:

(a) varied greatly; 27% made no comment, 37% inticated'yes,

and 20% expressed no as their regponst. The experience at

time of hiring varied from none to 41 years. Part (b) of
--.4

I

'question four on certification requirements and type has

shown nineteen or 54% required certification with eight or 23%

,, .,

no requirements, while the other eight or 23%'gave no comments.

The types of weld certification has been'provided in Appendix
.

B, Part I, page 62. . ,
Union affiliation foP welders was showri to'be required

.
by twenty-four or 69%, not required by three or 9%, while the

k ,

other eight or 23% gave no comment. Table I, page 59, prOvides

a listing Of.different unions represented and the nuMber °of
, -

respondents affiliated with each,

Physical examination requiremelkits for employment request'

I
ed in question six stowed eleven or 31% yes, twenty-one or 64%

no, while one or 3% gave no comment.

,Question seven: "By which sof the below-listed welder
P

A employment recruiting procedures did you secure your present
.

employment?" The largest percentage of respondents, fourteen
,

or.33%, -secured their present lob through the union halls, five

or 12% from advertisements in local papers, six or 14% through'

15
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lding schools, while five or 12% were hired directly into

industrial production jobs. The other respondents secured

their present employment in numerous ways as shown by Appendix,

. B, Part 2, page 62.

Question eight requests: "Highest grade level completed."

Responses to this question range from grade seven through
1

fourteen:showing nineteen or 58% of:the respondents having ,

high school diplomas, bwo'or 6% having a GED certificate.

.. For complete tabUlation, see Appendix B, Part 3,-page 63.

.t6

Question:nine: "your welding training'was provided ,

by:" The resPOnSes to this question li-sted eighteen or 38%

for vocational welding, schools, seven or 15% on-the-job train-
.

ing, five or 11% community college welding programs, five or

11% high school vocational welding programs, three or 6 appren-

ticeship programs,.while the other respondents were' divided as

shown by Appendix B, Part 4, page'63.

QUestion'ten: "Was your vocational welding training 't

adequate for your entry level employment needs?" Of the

thirty-five responses given twenty-one or 60% yesi twelve or

34% no, while two or 6% were noncommittal. For those whose

response was "no," Appendix B, Part 5, page 64, provides a

listing of comments relative to the areas of.their training

deficiencies.

Basic Education

The basic educational section of the welders question-

naire for questions eleven through fifteen has been based on

16
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thirty-five reporting industries and ptovided in tabulated, form

in Table II on.page468. .

,

.
. .

The responses given for the welders mathematical problem.

solving ability.in,question eleven'indicatesq54% deemed it was

necessary. Of these responses 5.7% did not believe the teach-

.

ing oralgebTa Was necessary.

The understanding and application of scientific laws

related to mechanics listed,in question twelve,has been recor5I-
z,:

ed by 48% as,desirable. Another 34% has indicated.thia'=under-

standing to be' unnecessary. These percentages represent a-

cross-section of industry whereas the requirements vary greatly

within the various industries employing welders.

The welder's human relations aspect of general educa-

tion was deemed neeessePy VT 51% of the respondents for (a)

welder-supervisor and (b) welder-fellow workman, while part

(c)'Welder.:society was listed as dpsirable by 51%-.-

In the area of welder communications 57% listed report

wPiting unnecessary, 66% listed'abili4 to direct others as

desirable, while94% listed as necessary the 2pility.to

receive verbal communications. Welders need to perfect the

ability to-disten.,

The curricurunfaspects of economics related tothe welder

on question fifteen was given four divisions Part (a)

responses on employment were listed 117 54% as desirable, (b)

52% of the responses on income and taxes deemed it unnecessary,

part (c) listed knowledge,of industrial'opganizations as desir-

able by 49%,.while part (0) on family incomk, 40% thought

17
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was desirable.

The survey-questionilion general education requiremLnts

for the welder were only intended t4 provide schoolspf welding
/ 0

insight into general, curriculum areas 'of concern.

.

Welding Related Knowledge Requirements

This questionnaire section, sencompasSes questions'sixteen
-

through thirty -one dealing with the related knowledge aspects

of the welders training. The percentages provided in this

section are based on thirty-five industrial welder respondents.

,2 A detailed accounting of the survey ihforffation.is provided in

Table II on page 68.

The ability to interpretkblueprints, shop drawings and

weld symbols was thought necessary by 69% of the respond nts

to question Sixteen. The ability to make simple pictori 1

drayings was th ght-nAessary.by 34% and desirable by 46%kon

question seventeen. In questionSeighteen and nineteen, the

ability to use and interpret hydraulic, pneumatic and electri-

cal drawings was thought unnecessary by 51%, but desirable by

49%.

The knowledge of weld, characteristics sought by ques-
t

tion,twenty has been given sub-divisions (a) through (g).

Division (a) low,-and medium carbon' steel was thought necessary

by 714, (b),16W alloy steels necessary by 71%, Vile (c) high

gy alloy steels necessary by 57%.. Part (d) aluminum alloys was

18
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ought necessary by 46%,- (e) magnesium alloys necessary by

31%, with (.f) titanium alloys necessary by 1nly 29%. Division

(g) Of queStion twenty was supplied by the respondents who

listed cast iron, copper andnickel and their alloys.

The heat treating of.metals posed by the folir sub-

divisions of quetion twenty -one has sh'own: (a) annealing,

desirable by 35 %, (b)normalizing desirable by 37 %, (c) harden-
,

ing desirable by 49%, with part, (d) tempering or drawing shown'

desirable by 52% of the respondents.

Question twenty-two.on the understanding of electricity

as related to: (a) AC-DC welding power source was listed as

51% desirable and (b) motor generator welding power source with

57% desirable,. and (c) alternating current power source with

a 63% desirable listing.,

The welding characteristics of metals-referred to in

question twenty-three showed 48% of the respondents listed

necessary; while another 43%indicated desirable.

Question twenty-four on weld structure design under-

standing, listed 40% necessary and 40% desirable.

An understanding, of the.welding characteristics of baSic

types of joints in question twentyfive Was thodght to be
N,

necessary by 63, of the respondents.

In question twenty-six 57% indicated the necessity for

weldor to unders.tand the.effect of Welding on heat treated

metals.

'19



The welders understanding dif welding terms and prpces,ses

in question twenty-seven ,shawed 69% deem it as necessary.

In question twenty-eight 80% of the respondents believed

the welder should understand the characteristics of a quality

weld.

Question thirty-one, part (a) which related to the

possibilities and.limitations of the variOus'industrial metal
e

cutting processes, 40% indicated necessary, part (b) 43%

indicated a desirdble response for the welders understanding

of ciDdes and specifications, part (c) 74% indicated necessary

for the welders understanding of weld'sequences as related to

distortion, part (d) 80% indicated necessary tb the welders

awareness to hazardous fumes and gases when welding on

certain metals.

Welders Related Skills and Functions

This section of the questionnaire has concerned itself

with welding related equipment skills, and functions the

welder may or may not be con rned with. Question thirty-two

on equipment operation has sub-divisions (a) through (n) and

Table.IV has provided a detailed account.

The equipment with responses of over 40% necessary

included grinders and sanders, efficient use of hand tools,

jigs and fixtures, and the taps, dies and reamers. Those pieces

of equipment thought unnecessary by over 40% of the respondents

included the prey brake,' punch, squaring shear, brake and

nibbler, lathe, shaper, mill, hydraulic lifts, and pneumatic

20

2q



systems.

QueStion thirt/ -three with'sub-divisions (ai through (0).

has been shown in Table II on page 68 . Thi6 Ruestion concerns

.itself with the welders related functiohs. Those functions

deemed necessary by over 40% response included: arc gouging,

read and interpret prints for job, fit up for job, select

materials for job,select electrodes for job, and position for

welding. Likewise.tflose functions thought unnecessary by over

40% included: repair weld machines,'heat treating of metals

and metal spraying and finishing.

Respondent provided remarks for additions to question

. thirty-two and thir?.4.4ree included: (1) cranes and rigging,

(2) rigging and crane signals, and (3) hoist safety `and use.

Manipulative Skills for a Pr:oduction Welder

This questionnaire section has included questions 34,

35, and 36.' Each questions has included multiple parts which

have been shown in Table II on page 68.

Question thirty -'four has related itself to the weld

processes, type of joints and their weld application in the

various positions. Reference here has included.processes,

.positions, 'and types of beads with their greatest perdentage

of usag. Of the four welding processes oxy-acetylene was

shown to be the least used. This proceis was shown by 52% of

the respondents to have its greatest usage on the butt joint.,

21
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The arc'welding process was shown to have over a 70%

usage in all positions) all types orjoint4p., with ptringer

4

1

beads. The weave motion was most used on the butt joint.

The "TIG" process was used by over 50% of the respon-

dents in all positions and joints with stringer beads.

The "MIG" process was used by over 50% of the respon-c,

dents with stringer beads on all joint types in .the flat,

horizontal and vertical positions. ,The weave motion on butt

joints was shown to have a 55% usage. A detailed inspection

of Table II will provide the reader with a complete account

of the data for this question. Respondents' remarks for ,this

question are found in Appendix C, Part 7b, page 84.

Question thirty-five presentation has been provided by

Table II, page 68, with emphasis given points showing the

greatest or least percentage of use. Twenty-four respondents

completed this questionnaire section while eleven respondents

left it blank because their production lines used exclusively.

the MIG and TIG processes or question was not applicable to

their industry.

Section (a) of question thirty-five shows stringer

beads were used most extensively with the largest percentag

on the butt joint. The weave motion has its greatest usage

the butt joint.

Section (b) of question thirty-f ve has shown electrode

types £6010, E6011, E7018, and #7024 to have had the greatest

usage on all types of joints. The electrode sizes with great-

est. usage was l'iown to be the 1/8 inch diameter E6010, E6011,

22



and E7018, while the 5/32 inch diameter E7024 and E7028 were

most used.

Question thirty-rsix was concerned with industrial usage

of metals relative to type, shape and thickness used. Section

(a) sheetmetal was found to have its largest percentage of use

the butt joint with the 3/32 inch electrode.

For 3/16 to 1/4 inch thick materials the largest percen-

tage of use was on fillet and corner joints using 1/8 inch

electrodes. For the 5/16 to 3/8 inch materials the largest
,440

percentage of usage occurred on butt, lapp, and fillet joints

using 178 or 5/32 inch diameter electrodes. Steel 1/2 inch or

}; ;amore in thickness was least used with the edge joint preparation.

Section (b) of question thirty-six was concerned with

he metal shapes used by industry as related to the joint type

:nd electrode sizes used. For the butt joint, pipe welded with

1?//8 inch electrodes showed the greatest usage. The welding of

-le various metal shapes was quite evenly divided betweer\the

,,-,Imse of 3/32, 1/8, and 5/32 inch electrodes, The pattern of

-electrode use for each of the otherjoints was shown to be

124te similar, except for the edge joint.

Part (c) of question thirty-six on type of materials

used has shown mild steel most used followed by low alloy steel,

high alloy steel, aluminuM, and titanium. The metals listed

here are quite incomplete, but does giVe the welder an indica-

tiOn of those metal shapes and types most widely used in

industry.

23
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' CHAPTER V

ANALYSIS OF THE WELDERS' TASKS AND RELATED

SUBJECT MATTER AS REPORTED BY WELDING

SUPERVISORS AND A NATIONALLY. SELECTED

(
.

CONTROL GROUP ON THEIR QUESTIONNAIRE RETURNS
4

Analysis. of Questionnaires

Returned by Welding Supervisors

And Nationally Selected Control Group

.
The materials provided within this chapter have been'

arranged in parallel order to provide the reader with,cdmpara-

Live data tabulations for the welding supervisors and the

nationally selected control group. No attempt has been made

to provide the reader with a comparative analysis between the

welders andwelding supervisors of region or nation.

The empirical data requirements for this part of the

study were provided by mailing ninety-four questionnaires,

which included fifty-eight to industrial concerns desiring

'further cooperation in the' stpdy plus another thirty-six to

industries added to the revised mailing list. Forty-one or

43.6% usable questionnaires were returned from the ninety-

four mailed to welding supervisoi.s,living within the study's

geographic boundaries. To provide greater validity for this

study, a nationally select control group has been provided

by sending twenty-two questionnaires to American Welding Society
-

Regional Presidents throughout the United States. From this

214
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_At I
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mailing, twelire or 54.5% usable returned queitionnaires were

selected as a control group.

The planning of.this questionnaire provided for computer

processing of numerical data Computations in cooperation.with

Everett Community College data processing instructor, Mr.

Gordon Kimball.
. /

The thirty-eight questions of the questionnaire were

'given Tour subdivisions: general information, basic education,

. w ..

welding related knowledge requirements., and future welding
k

trend: The reporting of data encompassed within this study

.
shall be provided with a comparative analysis question by

question for each section with the necessary tabulations pro-

vided and referenced in Appendix C and Table III. The national

and regional numerical data reported by the respondents has

represented the welding supervision of all types of both large

and small metal fabrication industries.

General Information

. The general information section of the welders.' training

needs and requirements has been reported on page 91, of Table

III, with the comments supplies by Appendix C, page 101

through'102.

The respondents' names requested by question one have

been provided in Appendix E, page 103 for the national control

group, with no listing provided for the welding supervisors

to protect their identity.

25
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The names of the industrial concerns represented by

. the respondents have been provided jointly for welders andno('.

welding supervisors within the Appendix D listing on Pag 101.

In question three, the types of products manlifactu ed

have been provided by Part 2 and 3 of Appendix F on page 06;

Question four on employment skill level requirements has

two subdivisions. Part (a) on experience requireMents has

shown twenty-eight or 64% reporting yes for welding super-

visors, and four or 33% yes for the control group. The indus-

trial comments relative to this part of the question have been

pl?ovided by Appendix, C, Part la and lb.( Part (b) of question

four on certification requirements has indicated fifteen or

37% no by the welding supervisors with eight or '66% no for the

r
control,group. Appendix C, Part 2a and 2b,'on page 75, has

provided all comments relative to this question.

Question five on union affiliation has shown thirty-one

or 75.6% yes for welding supervisors and eight or 72% yes for

the control group. The unions represented have been shown in

Parts 3a and 3b of Appendix -C, page 76.

The number of .welders rep6rted by question six has,

listed 3,386 employed by the industries represented by the

welding supervisors and 5,292 employed by the control group..

Question seven responses for physical examination

requirements was listed yes by nineteen or 46% of the welding

supervisors, and by six or 50% yes for the control group. Fifty-
,

four percent'of the welding supervisors reported they have no

physical examination requirements.

26,
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Question eight: "By which of the following methods are

welders recruited foremployment?" Table-III, page 91, has

provided a complete listing of methods used and tteir percen-

tages. For the welding -supervivrs twenty-one or 61% listed

recruitment through) union halls greatest, followed by twenty

or 49% having used welding schools. The respondents have

listed more than One way by which welders were recruited;

therefore, the'reported percentages may have appeared to be

inaccurate. For the national control group, welder recruit-

ment procedures has listed six or 50% each for State Employment

Service and adve*rtisement in local papers.

Question nine: "Do you have any general education gr.;de

level requirements?" Thirty-two or 80% of the welding super-

visors and seven or 58% of the control group have no general

education requirements. Aeference Table III, page 91.

Question ten: "Your welder'.s were trained principally

by:" The vocational welding schools were listed as the number

.one training method by twenty-three or 56% of the welding

supervisors and by eight or 66% df the control group. "On-

"the -job`- training" was the second most often listed training

`Method. Table III, page 91, has provided additional data.

Question eleven: "Was the vocational welding training

adequate for your welders' entry level employment needs?"

The opinions of the respondents to this question have indica-

'ted a negative response twenty-one or 51% for the welding

.supervisors_and seven or 58% for the control group. In response'
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to this question the areas- of deficiency provided by the ?

industrial respondents have been listed,in Appendix C, Pakt

4a and* 4b, page 77.

Question twelve: "P'ease list within ysour. industrial

concern the job level§ of personnel who are employed in 41.der

occupations by skill level." The responses to this question

have varied greatly throUghout the various industries emp],oying

welders. These responses have been provided in Appendix C,

Part 5a and 5b, for the'readers perusal. Four suggested occu-

pational .ladder groupings with their respective rate of occur-

rence have been provided for the welding suPervisOrs and the

control 'group on page 91, of Tables III.

Bdtic Education N

The Basic Education Section has been supported by

parallel columns showing both the regional and national per-

centage of responses in Table III, page 91.

Question thirteen on mathematical problem solving

ability has indicated a 51% desirable response by regional .

supervisors and a 45% desirable response by the control group.

Question fourteen on the basic understanding and appli-

cation of scientific laws as related to mechanig_hAs shown a

53% and 36% desirable response respectively for regional and

national welding supervisors.

Question fifteen on huMan relatiOns has subdivision

(a). through (c). Part (a) welder-supervisor relations has

indicated a 53% necessary response by the welding supervisors
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and'a 63% desirable response by the control group. Part (b)

welder-peer relations has provided a 48%, 73% desirable response

respectively .for the regional t4..6d' national responses. Part (c)..

on welder-society relations,, the respondents have indicated a

37%,,72% desirable response respectively for region and pation.

QueStion sixteen on communication has three subdivisions.

Part (a) on welders ability to write reports was thought unne-

cessary by 41% of the welding supervisors. The control, group

indicated a 54% desirable response. Part (b) of the question

on the verbal direction of others a 54%, 63% desirable response

was provided by regional and national respondents. Part (c)'

of the question on the receiving of verbal communications was

thought necessary by 83% and 91% respectively of regional and

national respondents.

Question seventeen on economics as related to the various

'aspects of the-welders life have been provided by parts (a)

".7-through (d). Part (a) on employment was thought desirable

by 39%, 63% respectively of the regional and national respon-

dents.. .Part (b) on income and taxes was thought unnecessary

by 53%, 45% respectively for the regional and national respon-

dents. Part (c) of question on economics as related to indus-
.

trial organizations was thought to be unnecessary respectively

by 41%, 45% of the regional'and nattonal.respondents. Part (d)

on family finance management was thought to be desirable for

welders by 41%, 54% respectively by the regional and national

respondents.
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Welding Related Knowledge Requirements.

Questions eighteen through thirty -three have requested

informatidn'concerning the welder's related knowledge require-

ments for industrial,,employment.
Ile

.
.

Question eighteen on the welder's ability to interpret

blueprints, shop drawings, and welding symbols was thought to

be necessary by 60% and 64% respectively by regional and national

re-spondents,.

Question nineteen dealing with the welder's ability to

make simple pictorial'and three-view drawings was. thought to

be desirable by 66% of the tespondin& welding supervisors,

while 46% of the national respondents thought this ability was

necessary.

Question twenty and twen6-one relating to the welder's

ability t6- use drawings for electridal welding equipment and.

hydraulic and pneumatic systems was thought to be unnecessary

-
by over 66% of the welding supervisors and desirable by over

45.5% of the national control group.

Question twenty-two concerning the welding character-
'

isics of commonly used metals has subdivisiOns (a) through

. .

(g). Subdivision (a) on)cnowledge requirements for' low and

medium carbon steel was thought necessary by 78% and 82%

respectively of the regional and_national welding supervisor

respondents. ,Subdivision (b) on low alloy steels was thought

to be necessary by 61% and 64% repectiliely of both regional

30 I
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and national respondents. Subdivision (c) on high alloy steels

410,

was thought to be necessary by 51% and 55% respectively of

regional and national respondents. subdivision (d) for aluminum

alloys was thought 'necessary. by 42% and 36% respectively".-for

regional and national respondents. Subdivision (e) for magne-

slum alloys was thought unnecessary by 37% of the welding

supervisors, while 50% of the national -control, grottp thcmght,

it.desirable knowledge for welders. Subdivision (f) on titanium

was listed as unnecessary by 39% of the weiding supervisors

while 55% of the national control group. thought this was

desirable knowledge welders. The request for additional

metals in subdivision (g) of que'stiOn twenty-two have been

listed In Appendix C, Part 6a and 6b on page 83.

Question twenty; -three on the heat treating 'of metals

has four subdivisions. Division (a) on annealing was thought

desirable by 39% and 63% respectiNfely of regional and national

industrial respondents. Division.(b) on normalizing was listed

both necessary and unnecessary.by 39% of the regional welding

respondents. A desirable response was provided by 63% of the

nationafrespondents. Division (c) on hardening of metals was

listed as unnecessary by.42% of regional respondents while a

55% desirable response was provided by the national respondents..

Division (d) on tempering or drawing was.listed by 39% of'

regional respondents:as unnecessary and as desirable by 55% of

the national respondents;
1

Question twenty -five on the understanding or electricity

as'related to welding equipment has three subdivisions: AC-DC
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rectifier', motor generator, and alternating current power

sources. Of those 14est)ondirlg over 51% listed this knowledge-

as dbsirable for the Welder by both the regional and national

respondents.

Question twenty-five: "Characteristics of metals.as

related totweldability, meating point, tensile strength,

brittlene,ts, yield point, expansion, and contraction." This

knowledge was thought to be desirable by 46%, and 73% respec-

tively of the regional and. natfonal'respondents.

QueStion twenty-six_has listed a A4%,45% respective

desirable response for the welder's understanding of design

,for welded structure by regional and national,respondents.

Question twenty - seven_ regarding the welder'a understan-
,-

ding of basic type joints and their understanding'when welded
la

was thought to have been necessary by 63%, 45% respectively

by the regional and nationai-respondelits,

Question - twenty -eight on welding and its affects on

heat treated m als was ,listed as necess knowledge by 47%,

45% respectively for welders Wthe regional and Rational

respondents.

Question twenty-nine on the understanding of terms and

processes for welding waihought to have been necessary. by

78%, 73% respectively by the regionaland national respondent
61,,V

Question thirty on the knowledge of a quality weld was

thought to have been necessa -y by 90% or more of both regional-
.

and national respondents.
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Question thirty-one on the .understanding of weld testing '

and inspection was listed as unnecessary by 39% of regional ,

reSp6ridents, while 55% of the national respondents thought this

knowledge was desirable for the welder.

Question thirty-two on the understapding of welding

related cost factors was listed as unnecessary by 20%, 18%

respectively for regional and national respondents.

Question thirty-three on,produilion related factors has

four subdivisions. Division (a) "Understanding of the possi-.

b±lities and limitations of various cutting processes with
_-

respect to metals and their alloys used in industry." A 51%,

84%, respective desirable response was provided by-regional

and national reSpdhdents. Division (b)- "Understanding of

codes and specifications' related,to welding," has been given

a respective 39%, 55% desirable response by the regional and

national respondents. Division (c) on the understanding of

welding sequences as related to,distortionylas given a 61%, 55%

necessary respective response by the regional and national

respondents. Division (d) on the welder's awareness to hazar-

dous fumes and gases when welding on certain, materials was

given a respective 75%, 82% necessary response by regional and

national respondents,

ti
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Future Welding Trends

\ This welding superVisors questionnaire section:has.

sought information to assist the vocational welding schools

to keep abreast of changed For the questions on future welding

trends the regional and national' respondents have provided

directional emphasis for welding curriculum development. The
.,

value of these responses are restricted by the personal limi-

tations
. -

of each respondents

Question thirty-four, "Forecasts indicate great numbers

of new welders shall be needed by industry. Where may these

people best be trained?" has five subdivisions with the,quee't

for industrial suggetions. Subdivision (1)on high, school

vocational classes was provided with a 27% response by regional

and national respondents. Subdivision (2) on private welding
N,

schools was provided with a respective 27%, 64% response by

regional apd national respondents.

Subdivision (3) On post high school vocational welding

classes was provided with a 39%, 46% respective response by

regional and national respondents. Subdivision (4) "A combin-

ation of the.three above methods plus industry provide addi-
.

tionwl On-the-job training relative to their particular needs,."
`,...___

. .

has been given an 83%, 100% respective response by regional

anAinational industrial respondents. Subdivision (5) on
1.. 4

private industry training their own people was given a 27%, 46%

respective response by regional and national respondents.

..

Further industrial suggestions were listed and have been provided

.
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in'Appendix C, Part 9b, page 85.
%IV

Question thirty-five on weld process, increase or decrease

has been subdivided by the individual process.. Subdivision (a)

on oxy-acetylene welding was thought to be decreasing by 58.6%

of the regional welding supervisors and 75% of the national

respondents. SOdivision (b) on metallic arc was "thought to

be increasing by a 61%, 72% respective response for the regional

and national respondents. Subdivision (c') on gas metal arc

welding (GMAW) solid core wire was thoUght to be increasing by

80.5%, 10Q% respective response by regional and national

respondents. Subdivision (d) on gas metal arc welding with

(inner shield) wire was given approximately the same response.

Subdiv s2on (e) on gas tungsten arc welding (GTAW) Was thought

to be incrasing by 90%, 64% respective response for regional

and n4ional respondents. Subdiv,ision (f) on plasma arc

. welding was provided with a 80.5 %, -.72% respective responsp by

regional and nation l respondents. Subdivision (g) on ultra-

sonic welding was thgught to be increasing by over 70% of all
P

respondents. The complete tabulation for question thirty-five

has been provided by Table III, page 91; with the related

remarks relative to question in Appendix C, Part 10b, page 87.

Question thirty-six: "Should welding schools be invoped
t

with welder certification?" Sixty-one percent of the regional

welding rsuperyisors indicated yes while 73% of the national

group indicated a negative response.
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Question thirty-seven: '"Should welding schools be

involved with the teaching of welding code requirements?"

To this question a 90.%, 100% respective positive response

was provided by regional and national respondents. The appro-

priate relative remarks are provided in Appendix C, Part 12a,

page 9,1.

Question thirty-eight: "Should welding schools enter;

into more cooperative educational programs with industry

employing welders?" To this question an 80% positive response

was provided by all respondents. The requested responses
ti

relative to how this cooperative approach could be accomplished

have been provided by Appendix C, Part 13a and 13b, on page 92.

4
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CHAPTER VI

SUMMARY OF THE ANALYTICAL STUDY TOGETHER

WITH CONCLUSIONS AND RECOMMENDATIONS

Summary

General Information. The information needed for this

study has been provided by a two stage questionnaire. The

preliMinary questionnaire consisted of an introductory letter3.

followed by five questions which were mailed to two hundred

and eighty potekltial employers of welders within Washington

State, Portland, Or on, and Vancouver, Brh Columbia.

This survey questionnaire sought answers condiming: (1) in-

,/
dustrial cooperation in an in-depth study, ,2) do you hire

welders, (3) percentage of welders hired directly from voca-,

tional welding schools, (4) were these weldei's adequately

trained for your welding needs, and (5) would you cooperate

to provide, information from which revised welding curriculums

may be developed.

From, eighty-five responding industries to the -preli

arypuestionnaire, fifty-eight desired further cooperation in

the study. Question,two has indicated sixty-seven of the

responding industries hired welders. In question three there

were twenty-nine industries tot hiring any welders directly

out of vocational welding schools. There were fifty-four of

the reporting industries who felt welders should be more

adequately trained. From 'the responses to questionTIve,

fifty-eight or 70% were willing to fill out an in-depth

questionnaire to provide factual data from which welding
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curriculums may be revised. The industrial remarks relative

to these questions have been provided by Appendix A, Parts 1,

2, and 3,.on pages 54 through.56.

The second stage of this study has consisted of three

parts; a questionnaire for the production welder, a question-
%

naire for regional .(survey area) welding, supervisors, and a

questionnaire for national located welding supervisors.

'The welders questionnaire was mailed to eighty-seven

industrial concerns; fifty-eight of which desired furthe'r

cooperation in the study plus twenty-nine which were mailed

directly on a revised mailing list. From this group thirty-

five usable returned questionnaires have been selected for

data computations.

The questionnaire Doi' welding supervisors was mailed"

to ninety-four regional industries; fifty-eight desiring

further cooperation in the study plus thirty-si added to a

revised mailing list from which forty -one usable returned

questionnaires were selected for"data computations. For the

national control group twenty-two regidnal American Welding

Society Presidents were mailed this questionnaire from which

twelve usable returned questionnaires were selected for usage

within the study.

The welders questionnaire consisted of thirty-six

questions with five subdivisions: general information, basil

education, welding related knowl dge requirements, welders

I
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related skills and functions, and the manipulative skills

required for a production welder.

The-welding supervisors questionnaire consisted of

thirty-eight questions with four subdivisions: general infor-

oration, basic education, welding related knowledge requirements,

and future welding trends. Both questionnaires were designed

to facilitate computer usage for the rendering of the data.

The industrial remarks and detailed data computations have

been provided within Appendix A, B, and C_with their Parts

and Tables I, II, and III, pages58 through 91.

Questionnaire Analysis. The questionnaires returned

represent the industrial concerns listed in Apppndices D and

E, and have provided the data for this analysis.

.The preliminary questionnaire data computations and

industrial comments have been provided by Appendix A and .

Table I. The welders comments and data computations have

been provided by Appendix B with its parts and Table II.

For the welding supervisors of region and nation, the data and

industrial comments have been provided by Appendix C with its

parts and,Table III. Appendix F, Part I, 2, and 3, provide

listings of products manufactured by all respondents.

The summation of data provided by the weldero's question-

naires have shown 42% of the welders surveyed had no experience

requirements, though 54% indicated some form of welder certi-

fication prior to employment. For the welding supervisors,

-//64% of regional and 33% of national control group had entry
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-level experience requirements,.while welder certification

requirements were listed as necessary for 29% of regional and ,

66% of national respondents.

Union affiliation requirements were mandatory by approxi-

iMately 70% of all respondents. The unions represented are

listed in Appendix B, Part 2, page 62, and Appendix C, Part 3a

and 3b, page 76.

The surveyed welding supervisors have indicated 8,678

employed welders were represented within their jurisdiction.

No physical examination requirements were reported by 64% of

the welders, while 46% or, greater of regional and national

welding supervisors have-indicat4d the necessity for a pre-

employment physical examination.

The regional recruitment of Jelders was shown to be

greatest through union hall dispatching, while nationally,

the state employment service and'advertisements in local papers

had the largest percentage of use.

Of the welders surveyed, 58% had their high school

di6lomas. Over 58% of both regional and national industrial
0

respondents had no basic'educationar requirements.

For the welders surveyed, 38% were trained by vocational

welding schools. The welding supervisors have indicated the

largest percentages were trained by vocational welding schools,

followed by "on-the-job training."

Theadequacy of welders training has shown a 60% -

positive response by the'surveyed Waders, and a negative
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response by 51% or more by the regional and national welding

S-upervigors.

Responses to question twelve on the occupational ladder

varied greatly, and have been provided by Appendix. C, Part

4a and 4b, page 78 . The writer has assembled a suggested

occupational ladder encompassing four general types from data

supplied by the respondents with the number of response

entries included for each in Table III, page 94.

a Basic Education. Analysis of basic education has

indicated that mathematics through algebra was desirable

knowledge for welders by 45% (or more) of the three groups

surveyed.

4
An understanding of scientific laws as related to

mechanics was thought desirable by over 48% of the welders,

regional welding supervisors, but only 37% of the national

;control group.

The question on human relations for the welder and

this supervisor, fellow workman, and society was thought

necessary or desirable by over 50%of the three groups sur-

veyed.

The ability to eceive verbal communications was thought

necessary by over 83% of all respondents.

The knowledge of welder related economics was given

tr!!ixed consideratiOn from desirable to unnecessary.

WeldAng Related Knowledge Requirements. The ability

to interpret blueprints, shop drawings, and welding symbols
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was thought necessary by over 60% of all'revondents. The

ability to interpret and use drawings related to hydraulics,

pneumatics, and electricity was thought necessary by less than

10% of all respondents.

The knowledge of weld characteristics of low and medium

carbon steel and low and high alloy steel was thought necess-

ary by over 51% of all respondents. For ,aluminum this knowledge(

was felt necessary by over 36%, while magnesium and titanium

dropped to less than 31%.

For the heat treating of metals, the respondents listed

this knowledge as necessary by less than 39% of all respondents

with normalizing receiving the highest percentage rating.

The understanding of electricity as related to the weld-

ing machines was thought desirable information for the welder

by over 51% of all respondents.

The metallurgical characteristics of metals as related

to weldability,, melting point, etc., was listed as necessary

by over 42% of the welders and regional welding supervisors,

while by only of the control group.

The understanding of desigri for welded structure was

listed as desirable knowledge for welders by 40 percent or

more of all'surveyed respondents.
1

The understanding of welded joint characteristics was

thought to be necessary by 40% or more of all respondents

surveyed.

Welding and its effect on heat treated metals was listed

as necessary by 45% or more of all respondents surveyed.

42
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The understanding of'welding terms and processes Was

listed as necessary by 69 percent or more of all respondents.

The understanding of the characteristics of a quality

weld was thought necessary by 80% or more' of all respondents.

An understanding of testing and'inspection was listed

as necessary by 31% of the welders, and by 39 percent or more

of, regional and national welding supervisors.

For the understanding of cost related factors, 29% of

all surveyed respondents reported this knowledge as unnecessary.

The understanding of metal shaping processes and their

limitations as related to the welder was considere,d necessary

by 40% of the welders as compared to 27% or less of the regional

and national welding supervisors surveyed.

The understanding of welding codes and specifications

was considered necessary by 34% or less of all respondents.

Distortion as related to welding sequences was con-

sidered necessary knowledge for welders by 55% or.more of all

the respondents.

Over 75% of all respondents considered the welders'

knowledge of hazardous fumet as necessary.

Welding Related Skills and Functions. The welders

considered their ability to- use grinders and sanders, small

hand tooks, jigs and fixtures, and taps, dies, and'reamers
, ,

most essential. The least essential equipment operation skills

included use of the pinch, lathe, shaper, and mills, and

pneumatic systems.
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Welding related functions considered most essential

included arc.gauging, read prints .for job, fit up for job,

select materials and electrodes for'job, and position for

welding. The items considered least essential included:

repair welding machines and metal spraying and finishing.

Manipulative Skills for a Production Welder, The

skills listed with the highest percentage included: arc

welding the butt joint, lap and fillet joint '-using stringer

beads. The least used process was oxy-acetylene in the over-

head position using the weave motion.

The welding electrodes most used included E6011, E7018,

and E7024 with 1/8, 5/32, and 3/16, inch diameter running

stringer beads. The least used included the weave Motion,

the eduge joint, 3/16 inch diameter electrode, and the E6012,
% 7

E6013, and E7028'electrode types.
-I

The metal'thickness having recorded the highes- percen-

tage of use included the 3/16" to 3/8" thickness with 1/8" and

5/32" electrodes. The metal shapes used are evenly divided,

but show their highest percentage of use with the butt and

fillet joints.
.

The type off' metal most used included.mild and low alloy

.steel. The use ofrhigh alloy steel and aluminum were indicated

to be equal except orY's.prner, lap, and edge joints.

Future Welding Trends. To meet the anticipated need for

large numbers of new welders, the regional and national super-

visors have indicated by 83% and 100% respectively that their
, t
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training might be bPqt'anticipated by a combination of voca-

tional welding caasses in high schools, private schools, and

pOst high schools with special training provided by industry.

For the welding processes, over 58% of all respondents

'have indicated a decline for oxy-acetylene welding, while

Xielded metal arc (SMAW), gas metal arc (GNAW), flux core

ultrasonic (USA), haveindicated increase in usage by 61%

or more of a1.1. respondents.

The welding schools involvement th certification was

thought necessary by 6l% of regional and unnecessary by 27%

arc (FCAW), gas tungsten arc (GTAW), plap4. arc (-PAW),sand

of national welding supervisors.

The teaching of welding code requirements was thought

necessary-by 90% or more Of all industrial respondents.

Eighty percent or more of the industrial respondents

felt the-welding schools should enter into some-form 'of coop-

erative educatiohal programs with industry. Appendix C provides

the industrial remarks for the previous discussed points of

concern.

a-
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COMPARATIVE ANALYSIS WITH BACON'S 1964 THESIS DATA

General InformatM. The materials provided in Table
ae

4,'page 120 ,question (10) through (40) showing percentages6

from industry and the respondents have been taken from Bacon's,

.1'1964 'Thesis at the University of Washington. This data was

provided by thirty-eight industrial respdndents within the
t .

geographic boundaries of Washington,and Oregon States: The

national control group has inclUded furteen r.jspondents

. ..

representing three 'levels of government, governmental agencies,

professi 4 nal societies, labor, technical institutes; higher

education and the various types of industries. These respon-'

dents represented all types of industry both large and small.

For the readers1 -coMplete analysis of this data, the thesis

has been made available through the University,of Washington.

J.,ibrary, Seattle, Washington.

This analysis has provided only the largest comparable

percentages.

Analysis.1964-1974 Data. Basic education requirements

fOr Welders has indicated their need to receive verbal commun-

icatiOn in, the 1974studrwhile ability to read greatest_

in the 1964 study, The questions have varied but the responses

have indicated the impdrtance ofScommunicaons.

The responses of both sttidies has shown a high desirable

response for algebra and the 1964 study hays shoWn a high desirlik

able response for-algebra and trigonometry.

The responses from both studies ha own-the desirabil-

ity of teaching metallurgy and weldik related characteristics.
A
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Welding and related khowledge requirements from the 1964

4)

study has indicated the importance of industrial safety, blue-

print development and reading, welding theory, welding appli-

Cation'and the welding and metal.shapihg processes. Though

.the questions have varied, the importance of each has been

shown by the 1974 study,.

All groups of respondents from both studies ha$ indicated

the importance of welder certificatiQn Allis, practices of

safety in welding and shaping of metals, selection of electrodes

and materials for job and the welding on various types and

shapes of metal. Should the reader have need of a more detailed

inspection of data, contact University of,Washington Library,

Seattle, Washington 98195.
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CONCLUSIONS

1. Large percentages of industry do not hire any welders
directly from vocational welding schbols.

2. Many respondents felt the schools should do a bettev.job
of training welders for their industrial needs.

3. The need exists for greater industry-welding school
'cooperation for the training of welders. The antici-
pated need for large numbers of new welders could best
be met by cooperative training programs with industry
providing the final training aspects peculiar to their
respective needs.

The largest percent of welders were trained by vocational

welding schools.
4.

5. Welding schools should teach welding related certifica-
tion requiremehts for the welder but should not become
certification stations.

6. The trainee welder; should be taught gene'ral information
relative to welding code requirements.

7. Welders need to know how to make and use welding drawings

and symbols. A

8. Basic education involving mathematics, scientific laws' of

mechani6s, huMan relations, communication's, and ecwomics
related to employment and home was thought to be deb arable

knowledge for all welders.

9. Welders need to know and understand the metallurgical
characteristics of common metals and the effects of

welding on them.

10. Welders were expected to know and understand the charac-
teristics ofaguality weld, welding sequences, welding'

processes, testing and. inspection procedures, and weld-
joint.design and.ttheir welding characteristics.

11. Welder's should -have a working knowledge of most welding
related equipment 'operation and specifically of grinders,
sanders, hand tools, jigs-fixtures, and taps, dies and

reamers.

12. Welders should be able to arc, gouge, fit up and position

for job, and select electrodes and materials for the job.
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13. Welders should possess certifiable skills on common metals,
types of welds and joints, filler metals, and processes
with some experience in the unusual as related to out of
position; poor fit up, etc.

14. The occupational ladder for industrial welders varies
greatly throughout industry or does not exist'.

15. Oxy-acetylene welding should no longer be considered an
industrial welding process.

16, Welding related aspects of safety should be known and
understood by all welders.

17. The majority of welders, are high. school_ graduates.

18. Of the various regional industrial welder recruitment
procedures, the largest percentage were recruited through
the union halls.

19. Most welders are required to be affiliated with one of
the several unions having jurisdiction of welders.

20. The majority of industry employing welders have no physical
1,examination requirements.

p
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RECOMMENDATIONS

1. Welding schools should- survey industrial hiring practices
within their respective areas. to determine the acceptability
of their graduates.

2. Due to the number of respondents indicating deficiencies
in the training of welderst behooves all schools teaching
vocational welding students to review their curriculums
relative to industrial needs.

3. Industry, unions and all types of vocational welding schools
should seek greater cooperation to enable cooperative
training programs for students, instructor up-dating, on-
the-job training, yearl3i dhduvt.rial field trips for students,
industrial representatives speak to welding classes on
campus, and with-more sharing (loaning) of equipment and
materials for specific facets of training.

4. Welders are not recognized as a trade in their own right,

but if they were this might facilitate: (1) one organiza-
tion for collective bargaining, (2) a more clearly defined
occupational ladder, (3) more meaningful welding education
programs all the way from the apprentice or begdnmihg
welder to the welding engineer, (4) and, for welder recruit-

ment and hiring practices.

5. Due to the low percentage of welders hired directly f.iom

and trained by community college welding programs, addi-
tional diagnostic research ought to be conducted and
corrections implemented.

6. An industry-wide occupational ladder ought to be developed
involving the combined cooperation of industry, unions

and all regulatory agencies,:includinggovernmental.

7. Welding education after basieteaining has been completed_,
should be industry-school cooperative training experiencei
with student spending apart of each day or week onan
industrial job.

8. Washington State ought to develop an orderly means by, which

highly qualified, experienced; certified welders can re-d.

ceive educational experiences including cadeting under the

direction of qualified instructors.. This would provide
a, recognized source of Welding instructors and would not

be the "thrown-to-the-wOlves" experience most receive in

our present system.
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9. Welder trainees must be taught the characteristics of a
quality weld, processes of testing and inspection, and
the effect of welding on metals and joints.

10. Welding schools and industry must cooperate to provide
a continuous program of safety education including the
responsibilities of state and federal agencies,
industry and welder.

11. A eomparable study to this needs to be conducted approxi-
mately every ten years with a surveillance of trends to ,
phase in or out the changing welding processes.
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Appendix A, Part I

: COMMENTS MADE BY RESPONDENT
PRELIMINARY LETTER OF INQUIRY

Report of comments from inudstrial concerns not wishing further

participation in the study.'

1. "I will allow a,welder supervisor and production welder to

fill out your questionnaire provided you mail me, the form

and allow us to schedule time for completion of the ques-

tionnaire. I will not allow investigative teams in the

foundry fOr the purpose Of interviewing, product sampling
and etc."

2. "We do not employ production welders. As a part of a
maintenahce mechanic's duties he is expected to weld. We

train our people in these skills."

"Good welders we could use now."

4/"Ours is a maintenance responsibility with light fabrica-

tion only."

5. ."Sorry, but I have no welders working for me and have no
experience in that area."

6. "Welding only occasionally involved in our maintenance

; work, never in production."

7. "Our needs 'In were very limited and confined to
rather ordinary jobs that can be performed by a worker

with only basics in training."

8. "We are only a two-man shop (father and son). Father was

trained at Curtis-Wright Tech. before World War II. Son

was taught by father in all aspects of welding and fabri-

cation."

9. "Ohly welding done by our maintenance people is on repair

and installation of new equipment. Where aluminum welding
is require9, we have it done by an outside welding firm.".

10. "Sorry we do not employ welders."

11. "No factories in this state -- clerical and service per-

sonnel only." -

12. "'Not operating and the future is not known."
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13. "We do not use "Production Welders" in our business.
Repairing smaller vessels requires welders with varied
abilities."

14. "The company is involved with Mt. Hood Community College
on a three -year program with each new hire."

15. "Sorry, we do not do any production welding at our plant."

16. "I am a sales representative for Weld Tooling Corporation
and do not feel qualified to fill out the questionnaire.
Good luck with the endeavor."
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Appendix A, Part II

Report of comments from4those desiring further participation in

the study.

Question Three

.1. "Do vocational schools have a placement service?"

2. "We have to hire through the union and we have to take what

they send. Sometimes we have to go through two or three
men to get what we want."

3. "Our welders receive on-the-job training and are promoted
from within our own employee group."

4. "By agreement with our employee's association, all jobs
which require -skills are filled on the basis of seniority-
by employees who desire to advance. Welders, for example,
start as welder learners with on-themlob training and
advance as-indicated by the attached job classifiCation."

Question Four

5. "Most of the welders fresh out of welding school cannot be

put on production welding. They generally have no under-
standing of welding sequence and odd shaped parts or
out-of-position welding throws them."

6. "We find that many young fellow are told at trade schools
'how good they are,' which is fine, however, when they
are hired and find out they are not productive,-it is
quite a setback - more emphasis should be placed on the
fact that if they can't produce, the employer can't

afford them."

7. "Try teaching your welders to make each move count. Most

of them make too many wasted movements!"

8. "I feel that welders should have a working knowledge of
other phases of iron work, particularly. the reading and
working from detail awings, and to include fit-up of
raw materials prior to Aiding, production methods, etc.

9. "Welders should be trained more in set-up work and blue

print reading. Ninety-five percent of the welders,
after graduation from welding schools, are not adequately

trained for our production."
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Appendix A (Continued)

, 10. "Welding jobs are too variable. Most welders graduating
from vocational schools do not possess enough skills in

wire feed machines. Most welders do not have enough
training to pass company welding tests."

11. "A study like this definitely needed in Tacoma., I hope
your efforts will be useful to the educational community
here also."

12. "Day courses tend to be structured too broadly, therefore,
takes a student usually three quarters or more to pQ.ss

our test. We need applicants who can handle Lo/Hi 6010;

6011, and 70).8 rods, vertical, oyerheadposition. We do
not require prints, gas weldlng and prefer to instruct
them for other welding requirements."

13. "Cur firm employs welders experienced in downhill pipe
line procedures for gas and oil pipe line and related

Facility work. Our pipe fabricating. shop requires
-welders wj.tb, the same skills, but in addition, they are t1,

working' on ASME code work continually on booth carbon and.2-

-alloy steels. Both categories are sometimes subject to

100% x-ray surveillance."

Question Five and General

14. "Nore adequately trained semi-automatic welders."

15. "We area close-tolerance custom fabricatifig shop. We

use hell -arc welders only. Welders must be able to read
drawings and weld to close tolerance. We work with all-
types of light gage metals. (Steel, stainless steel,
aluminum, brass)."

16. "We are a.small firm employing 11-15 welders and need
experienced welders, but I am willing to attempt your

questionnaire."

(1) Basic skills are probably properly presented.
Learning practices are apparently with easiest and
smallest rod available for most work (except code),

it is too slow.

(2) In a small shoplike ours (4), attitude is important.
Perhaps a short dissertation on Qther crafts (for
understanding) would be in order (fitting, etc.)."
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Appendix A Continued)

17. "Welders capable-of-certifying to Boeing standards would
help."

18. "As a' welding supervisor and an advisory committee member
to the welding school at Clackamas Community College, I
feel one of our greatest problems is getting the student
to complete a welding program. The majority seem to
quit school and take a job (good pay) as soon as they
;learn to hold an arc."

19.. "Our welding shop is a maintenance welding shop. We feel
that the weldei's who'graduate from the vocational schools
should be certified by the State of Washington."

"Changes in state curriculiJm requirements to begin with
low hydrogen and mild steel. rather than gas. Also include
semi- automatic training,"

21. "As/we are a small company we use a more versatile welder
who has to be a combination welder-fabricator. Ih busy
times we use up to 15 men, one-half of which are f tter-
welders, the other half are registered DPW or,CA lders."

A

22. "Our production welding is done- with nIG's with/ g
mounted in a holder, and work moving beneath it. era
has no chalice to compensate manually-for poor ma ne

settings."

23. "Vocational schools,need to be more aware of the expanding
opportunities in the nuclear field in .the Northwest
requiringwelding talent. This is maintenance'welding,
etc., generally on stainless steels and other exotic
metals.- Quality assurance is-a must here too."

24.. "First of all the man must have a desire to be a welder."

25. "We need semi-automatic wire welders for ship construction,/
,pi ge welders for ship construction. Also wire and stick
elZktrode for ship and rail car line. There is,only one
,way to accomplish thes.e needs - hire competent practical .

instructors from industry, i.e., men with not less than ten
yeart of actual experience at trade in different processes."

"A student cannot learn to prOduction weld in a booth.
There has to be some way to train a man on actual production
conditions. -Different positions encountered on the Job."
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Appendix A, Part III

Table Ia

DATA TABULATIONS ON QUESTIONNAIRES SENT

I Preliminary questi6naire.

(1) Copies sent 280

(2) Copigs returned - 85 (30.4%)

(a) Yes -58 (68%)

(b) 'No - 27 (32%)

(3) Copies not returned - 195 (69.6%)

(4) Additional questionnaires sent to revised mailing
list

(a) Welder - 29 extras
4

(b) Welding supervisors - 36 extras
r-

II Welder's questionnaire.,

(1) Copies sent - 87

(2) Copies returned - 35 (40.2%)

(3) Copies, notyetarned 52 (59.8%)

---,III Welding supervisors questionnaire.

(1) Copies sent - 94.

(2) Copies returned - 441 (43.6%)

(3) OopieS not returned - 54 (56.4%)

IV Control group (national),

(1) Copies sent - 22

'(2) Copies returned - 12 (54.5%)

(3) Copies not returned - 10 (45.5%)

59
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Appendix A, Part III

Table lb

TABULATION OF PRELIMINARY QUESTIONNAIRES

Questionnaires sent - 280-.

Returned - 85 (30.4%)

Not returned- 195 (69.6%)

4Question one:- Cooperate further in study.

"Yes - 58 ( %)

No - 27 (3

Question two: Does your induStrial'concern employ welders?

Yes - 67 (79%)

. - eNo - 18 (21%) .-

4
A

Question three: What percentage of your welders are hired

'' dit:ectly on graduation from vocational schools?

MUMber pd Percentage
. of ReportingIndustries

Percentage of Weidei-s
Hired Directly from Schools

2Y

4

(42%)

(

Or

None

Not. sure'

10 (12%) 5%

9 `(15 %) 10%

3 ( 4%) 20%

2 ( 3%) 25%

2 ( 3%) 33%

( 1%); .140%

a ( 1%) 70%

Question four: Do you feel the welder,should be more adequately

trained bi the schools for your welding needs?"

.Yes 54 (87%)

'No - 4 (6.4%)

Undecided - 4 (6'.4%)
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r Appendix A, Part III (Continued) . .

Question five: Information_from which revised welding currif-
culumi may be developed to reflect your industrial needs can
be provided by allowing a typical production welder and a
welding. supervisor to fill out a questionnaire describing
their duties.

Cooperate further.

Yes - 58 (70%)

No - 25 (30%)

.

r

4

I,

4'

.

'61
4
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Appendix B, Part 1

Question four - Certification or Weld Test Requir.ements
o

Type of Test, Number of Industries Reporting

1. ASME code vessel 1 2.8%

2. MA 1 2 5.7%

3. Navy or Coast, Guard 2 5.7%

4. AWS (City' CerWication) 2 5.7%

5. Shop standard 1 2.8%

6. Biltt test with 7018 1 2.8%

7. 3/8 plate - two position 2 5.7%

8. General maintenance machinist 1 2.8%

9.1As much experience as possible 1 2:i8%

10. Minimum on MIG machine- 1 2.8%

11. Visual 1 2.8%

12. No comments given 20 57.0%

Question

1.

Appendix B, Part 2

- 8 2,2.8%

five - Union Affiliation

Respondents

Machinists

2. Molders 1 2.8%

3. Operating Engineers 1 2.8%

4. Boilermakers 1 2.8%

5. Iron Workers- 8 22.8%

6. Plumbers and 'F'itt7s UA Local 32 1 2.8%

7. No comment given 15 . 42.7%

*62



Appendix B, Part 3

Question seven - Recruiting procedures used by industries

Procedure Number Percentage

1. State employment service' 2 5%

2. Private employment service 1 2%

3. Advertisement in local papers 5 12%

4. Union halls 14 33%

5. Welding schools 6 14%

6. College vocational program 3 7%

7 Employer sought employee 1 2%

8, Hired directly into production
job 5 12%

9. Employers school by bid
arrangement 1 2%

10. Solici.ting 1 , 2%

11. Prior experience 2 5%

12. Friends related job opening 1 2%'

13. Employers list of known welders 1 2%

Appendix B, Part 4

_Question eight - Respondents 'Educational Grade Level

Number of

Grade Level Respondents Percentage

7 1 3%

8 1 3%

9 1 ,3%

10 1 3%

11 2 6%

12 19 58%

13 5 15%

14 3 9%

GED 2 6%

63'
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Appendix B, Part 5

Question nine Type of Schools, Respondent Attended for
Welding Training

.

School Type Number Pe-rcentagb

1.

2.

Community college welding
program

Vocational school welding

5 11%

program 18 38%

3. High school vocational
welding program 5 11%

4. On-the-job training (OJT) 7 15%

5. Self taught- 4 9%

6. Apprentices p program 3 6%

7. Home study 1 2%

8. US Army tra ning 1 2%

9. US Navy training ' 2 4%

10. US Air Force training 7', 1 2%

11. War production training 1 2%
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Appendix B, Part 6

Question 10 - Comments from welders: questionnaires
"Was welding training adequate?"

1. "It got my foot in the do9r as a blacksmith welder - as a
blacksmith helper (1934)."

2. "T could arc weld long before I could gas weld."

3. "General knowledge of diverse velding technology."

4. "School was only for basic lab work and bead practice."

5. "My training for stick welding, but should also have been
for automatic MIG and TIG welding."

6. "Was able to pass welding test, but not able to perform
satisfactory work outside of test booth on poorly fit
or dirty material, or in odd position."

"Lack of odd circumstances in welding such as gaps, tight

spots, how and why's of welding different steels, weld
symbols and weld sizes."

8. "U.S. Navy Welding school had a very good program, the
school lasted for 14 months at 40 hours a week."

9. "Not enough space or time."

10. "Training was adequate for plate and structural but not
for present pipe Jab."

'11. "Not enough practical experience with metal and character-
istics of same."

_12. "Not full enough coverage."
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Appendix B, Part 7

Questions 11 through 35 - Comments

1. Question 34 - "Vertical butt or fillet-weave or stringer

depends on mode, size and specifications."

2. "Recommend all students be given ample time on stringer

beads over weave."

3. (a) Horizontal fillet, in the -flat position. jf W
I

(b) Horizontal fillet in'the overhead position t=1

(c) Overhead fillet. (c) (d)

(d) Flat fillet

uestion 35b "All these electrodes will weld in butt

and fillet joint in flat*:and horizontal position."

5. "All welding done with MIG and TIG."

, "::ste - in this plant we use only TIG and MIG processes."

7. "roes not apply in this shop."

8. ": was a pipe welder' before coming to Freightliner, and

Freightliner doesn't use electrodes, TIG and MIG only."

Appendix" B, Part 8

General Comments - Welders

1. "My type of work is _mostly MIG, flat fillet work. I have

to do maintwenance.in plant with stick rod all position, -

low, high and all purpose rods. 1-work on case iron molds

with cast iron rods. In school.we had toipass certifica-

tion on all machines, MIG,,TIG, dual shield, stick rods

and oxy-4cetylene welder - all position root beads, drag,

back up stl'ip."

'2. "I am not a productibn welder.-.All I-do is arc out defects

in castings and fill them back up with the right specified

rod."`

'3. "We do not'have any production weldihgini)_ur spring plant.

What welding we have consists of welding.wear pads,and

threaded bushings on spring main leaves using loW-hydrogen

1/8, E7018. We do make our own racks and frames for use

in the shop."
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Appendix B, Part 8 (Continued)

4. 6Usiing flux core 1/16 wire, I weave with the MIG on
vertical up and to a certain extent on overhead."

5. "Men- employed by us are" all journeymen- machinists."

6 "All our processes require stringer beads, including
vertical: ""

7. "We are using almost exclusively the flux core arc
welding process in all positions and all types of joints.

The wire used in. all positions and all types of joints.
The wire used is' Linde FC707, 1/16 diameter, all position'
E70T-1."

8. "in the plant where I work all welding is done on benches
and using MIG and TIG process. This survey is a good
idea and schools should keep in touch with industry on
welding procedures used."

"Oxy does 'not apply in our work. In most cases stringer

beads except vertical. Some prefer weave on vertical."

10. "These are skills that a person applying as a welder should

know to call himself a journeyman."

11. very welder should know the proper usage of the cutting

4.0Prch."

12. "TIG and MIG are good things to know but not necessary.
Stick (hand) welding of butt and fillet type joints are

a must. -Mostly mild steels 'are *sed but should be able
to use 7018 and, stainless alloy rods. 7024 rod should be

taught for fillet welds. Most schools don't. Oxy welding

should be taught on pipe oply. Should be able to use.6011,
7018 and S.S. on pipe.-

I find that most men welders try to weld cold. Need to

learn to turn their machines up. Most need to learn how

to tack, small hot tack, not large tacks."

J

13. "Weave beads are fast becoming nonacceptable for code welds.,

of any type. Stainless steel procedures should.be taught.

You would only need the butt and fillet type of joints.
Vertical and overhead positions."
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Table II

WELDER'S QUESTIONNAIRE DATA TABULATION

General questions:

1. Respondents' names not given to secure their identity.

2. Alphabetized listing of industrial concerns represented
within this study have been provided by Appendix F, page
104..

3. Products produced by responding industries have been listed
in Appendix H, Part I, page 62.

4. Employment entry skill level:

(a) Experience requirements

Yes'- 13 (38%)

- 7 (20%)

No Comment*- 15 (42%)

(b) Weld test,or certification required

Yes - 19 (54%)

No - 8 (23%)

No Comments - 8 (23%)

(c) For comments see' Appendix B, Fart I, page 62.

5. Union affiliation

(a) Yes - 24 (69%)

(I)). No - 3 (9%)

(c) No comment 8 (23%)

(d) For comments see Appendix B, Part 2, page 62.

6. Physical examination. requirements

(a) Yes - 11 (31%)

(b) No - 21 (64%)

(c) No, comment - 1 (31)

68.
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7. Welder recruitment procedures - See Appendix B, Part 3,

page 63.

8. Highest grade level completed - See Appendix B, Part 4,

page 63.

9. Type of welding training schools attended by respondents -

See Appendix B, Part'5, page 64.

10. Was your vocational welding training adequate for your

,entry level employment needs?

(a) Yes = 21 (60%)

(b) No - 12 (34%)

(c) No comment - 2 (6%)

(d) For comments see Appendix B, Part 6, page 65

Basic Education: (Numbers listed in percentages)
N D, U*-

11. Mathematical problem solving ability
encompassing arithmetic through basic

algebra.

12. Basic understanding and application of
scientific laws as related to mechanics,

f.e.,.(levers).

13. Human relations:

(a) Welder-supervisor relations

(b) Welder-fellow work man relations
6

(c) Welder-society relations
.

14. Communications:

(a) Write reports

(b) Verbally' direct'others

(c) Receive Verbal communications

*N - Necessary, D - Desirable, U - .Unnecessary

69

9 54 37

17 48 34

51 40 9

51 43 6

23 51 26

11' 32 57

23 66 11

94 6 0
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Table II (Continued)

N

20

14

14'

23

D

54

4.9

40

26

52

37

37

15: Economics as related to:

(a) Employment

(b) Income and taxes

(c) Industrial organizations

(d) Family finance management

Welding Related Knowledge Requirements
,

16. Interpret blueprints, shop drawings
and welding symbols , 69 29 2

17. Ability to make simple pictorial and
three-view drawings 34 46 20

18. Ability to interpret and use drawings
related to hydraulic and pneumatic
systems 0 49' 51

19.. Ability to interpret and use electrical
drawings related to welding equipment 3 46 51

20. Knowledge of weld characteristics of:

(a) Low and medium caAoli steel 71 23 6

(b) Low alloy steels, i.e., (TI) 71 23 6

(c) high alloy steels, X347) 57 37 32

(d) Aluminum alloys 46 34 20

(e) Magnesium alloys .31 37 32

(f) Titanium alloys 29 x29 .42

21 Heat treating of metals:

(a) Annealing 17 35 34

(b) Normalizing 29 37 34
/

(c) Hardening . 14 52 34

(d) Tempering or drawing 14 52 ;14

70 74
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Table II (Continued)

22. Understanding of electrici as related to:

(a) AC-DC rectifier welding power source

(b) Motor-generator welding power source

(c) Alternating current power source'

23. Characteristics of metals as related to
weldability, melting point, yield point,
tensile strength, brittleness, expansion
and contraction'

.24. Understanding of design for welded
structure

25. Understanding of basic type joints and
their characteristics when welded

,26. Welding and its affect on heat-treated
metal's,

27. Understanding of the-terms ana processes
of welding

28, Understanding'of the cha?cteristics of
a quality Meld

29. Understanding of the testing and
inspection process

30. Understanding of welding related
cost factors-

31. Production related:

(a.)

(b)

Understanding of ?the possibility
and limitations of various cutting
processes with respect to metals
and their alloys used in industry.

Understanding of the codes and
specifications related to welding;
such as pressure'vessels, piping,
bu).lding safety, etc.

[71

N D

23 51 26

23 52 20

17' 63 20

48 43 9

40 40 20

63 23 14

57 31 12

69 29 2

80 17 3

31 57 12

29 48 23

40 34 26

34 43 23
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'Table II (Continued)

.

(c) Understanding of welding sequences
as related to distortion

N

74

D

20 \- 6

(d) Ari awareness of hazardous fumes and
gases when welding on eertain
materials 80 17 3

Welder's Related Skills and Functions: \'.T.

32. Equipment operation

(a) Press brake 17 31 52

(b) Punch 11 37 . 52

(c) Band saw 26 34 40

(d) Grinders and sanders 63 20 17

/ (e) Squaring shear brade, nibbler, etc,

(f) Efficient use of small hand tools

23 .

60

29

23

48

17

(g) Drilling equipment 34 37 29

(h) Lathe, shaper, mill, etc. 3 14 83

(i) Jigs-fixtures 49 31 20

(j) Power shear 23 37 40

(k) Hydraulic lifts 17 26 57

(1) Pneumatic'systeMs 11 32 .57

(m) Taps, dies, reamers 43 17 , 40

33. Weldinii relatd functions

(a) Oxyarcetylene gouging 37 31. 32

(b) Arc gouging 66 23 11

(c) Machine cutting 37 40 23

(d) Repair welding machines. ,6 49 45

r
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a.

-

(e)

Table II (Continued)

N

66

'D

26' 8Read and interpret prints for job

(f) Perform job layout 37 46 17

(g) Fit up for job 66 23 11

(h) Repair welding machine leads and
grounds 34 46 20-

(i) Select materials for job 49 37 14

0.

(j) Select electrodes for job ,71 20 .,9

(1,0 Perform Hardfacing 34 34 32

(1) Position for welding 74 23 3

(m) Heat treating of metals 17 40 43

(n) Metal spraying and finishing 2 29 69

(o) Automated equipment welding-related 34 49. 17

73
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TABU., 1,1 (cotiii.nu'ed)

MANIPULATIVE SKILLS FOR A PRODUCTION WEIrDOR

34, Check in spaces provided
for each type of joint:

,

butt lap fillet , corner edge

I ....

a. In columns below

.each joint check

positions weld

. ,
,process is

.

We, Id
process

-
8

`ELI
c-,5 i=

LI -
8 '6.

LI
17-

0 -
8

u
,-.

cp

i=
(9
-i-

-
8 . 0

il
(.1 ,-

8 `,5)

0
17:

..(7

Flat weld 5-2.1,17 ,..t ,, 4, -rt 4./ 7; '5 )/1,1t-, 12,:- its' 7/ 'ci 7/ .2 61

Horizontal 1, t: i KL ; ,/,.::-I 9f- 7, 151,, 0 77 111: c 5 /i fl 79 ;;1;5
7'3'Vertical .S,..k ?.; ;.,15;,, ,t, .,.., h, tit i ,? .:., ?7' 7, ,2 ;... 3v,4.1

Overhead
k,

xi c,.', Y,;-/-,.

.

;'/ F1-5 .4.A'..45' 17 ./: ye. .r,i.q, 77 15 35 256'1 'a A-

.1 ,

13," In columns below
each type of joint

check processes

' . used for weave or

stringer beads.

Stringer

beads 3). 77 i:z Ls j;. 5j,r,'/' ,..t. 7y a c ,)

,

3. 71 ),3 5, hi ..1,.,

weave
)-3 53 ;"- b` /6 Ji it h.. le re 11 ii. st it i, /c- :lc li 19

other r

3 ( ' 'L ".'i y 3 6 f -/.% ; e i ../ 3C. 3' c. 3 (-

0

(i)ercenta,ges ba L-ed uponak31 respopdeTits)

7.3a

. .
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TABLE 11 c ) n

%b.
16

'MANIPULATIVE SKILLS FOR A PRODUCTION WELDOR (Continued)

35. Check in space proOded opposite
each type of joint:
a. Check type of weld used for each

joint show: i.e. (weave).
b. Check electrodes used for each

type of joint in columns opposite
size shown.

lButt /Cr,

q.
-

7

ef

Fillet
7c

is

Corner
'77

7y

/1

Lap 114

Y2,

Edge
c

t5

17
57
17

3/
s 33

14/

b.

IS/ 44 14/ 4,

36. In column opposite type of joint
check:
a. Metal thickness used.
b. Metal shapes used.
c. Type of met1 used.

e

, a.

i Al 1;2. J1 12. Al il /32

'IL 1l 1111111111ffl 1/8

- 1,,. c, / MEIN 5/32

NM -1 EMI
111 - Fill 1/4

2, _ 1,7 2, , z 3/32

.7-' i) :.1 )0 11 In3

-1 2 17 -,.. 5/32

=-111/1 :- C- i _.) I. MIMS
/2 tg 8 14 6 2 LS 1/4

;11 -2-5 /.1 / 7 ,/,2 .1.1 g 3/32

)19:t.,/, / 2 24 7/ ../,;, zi 1/8

r-s 3, p/ 7.5 ti -, 5/32

/ ; ;;24 : 1- 9- 9: 17 3/16

i .02 c L. 2,.. ;.7.7 / i 1/4

Jt: /2. ,/ 1,.. 19/ ,c, 3/32

:-/ .- 12 21 7, -,-0 ,,-.1i 1/8

4... ? .: i- i 9#2 2,, 5/32

---1 -1s 12 12 96 y..? 17 3/16

/3 I."! '' , s L's /,2 1/4

2/ ,19 (.7 1:-, ye:, I., f. 3/32

i"/ ri:-' ii 21 S-t '' ,,:, 1/8

,',., :::,' . i, ..5 12_ 5/32

/7,7F ...:. Y421 c 3/16

IL 1 `- ni G2 0, 114

,e.

/2- li
33

_??

13'

..95;

3, 4.1

50 51)

9L

/;

7 6-

Ve

/7 /7
24 -11

Yr. 'A-

:75 -+A

3i
IL: /7

it) 14
-a 73

'2
5 L'S

?fi

2c' is

:Ly

f2V

.19)

21

/7

2-i

/2

(Percentages based upon kl resppndents)

73b

it

c, 0 .)

'''''' *1 Y2. '17, /2.

44 5-9 34 ;-5 12

.., .1, -9: )7 1

R. 1.3 .1 LI 't
/7 i' .: t' g t
SC. ss 70 33 /).

1

5C it 0.11 11

l-' li 112. -11 ?

7.3 .15- i Se '

36 /2. LI. 1' '

S'S' '42 25 ..), t
t

t 3 ,9.: .15 17 0

'..7. '..; 12. f.: C

.^2/ f-7 't er' 0 .
zit P.1 33 3 S

q :ii 2.I.; 41

5C 'ie. 21 /4 C

4:: 2.Y /2 /4,0
;21 F T. P 0,
:..,?: .7.+ :Is /2

'..9 .3:' 21 e o

;:i 111 12 t: 0.

g 4 'I ' (:'
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Appendix C, Part .le

Question four - Experience.Requirements (Welding Supervisors)

Respondents
Number (Percentage)

"The ability to weld."

"Six months"

"Four years or journeyman."

"Five years or journeyman.""

"Vocational school or equivalent.

"TIG and MIG,9n stainless steel"

"-----,_"Apprenticeship( "'

-

"General shop experience."
tt Prior plate pressure level."

It

Appendix C, Part lb

4 (9.7%)

2 (5.0%)

4 (9.7%')

4 (9.7%)
3 (7.0%)

WestiOn.fbur--= EXperiente-Requirements (Control Group)

"Variable experience."

"One to two years."

"Apprenticeship."

"Vocational school or equal."

"Journeyman."

"Ability to pass pipe test. "'

74

1 (12.5%)

1 (12.5%)

1 (12.5%)

1 (12.5%)

3 (37.5%)

1 (12.5%)

a



Appendix C, Part 2a

Question four - Types of Certification (Welding Supervisors)

Respondents
Number (Percentage)

Navy (MAI) 3 (7.00

Coast Guard 1 (2.h%)

ABS 1 (2.4%)

MIL-1-5021 Class A-1 1 (2.4%)

AWS 1 (2.4%)

ASME Sect. IV, (3/8 Plate vertical,
E7018 filler metal) 3 (7.0%)

Seattle certification 1 (2.4%)

MIL 248 1 (2.4%)

AWWA 1 (2.4%)

Low hydrogen E7018 - vertical & overhead 1 (2.4%)

Mid-mountain standard shop test l'(2.4%)

Visual inspection

Three positioh plate lest

No comment

Appendix C, Part 2b

2 (4.8%)

1 (2.4%)

23 (56%)

Question four - Type of Certification (Control Group)

Three position tack test 1 (14%)

Three position test 1 (14%)

API 1 (14%)

Aws 1 (14%)

'ASME Section" IX ,(Code) 3 (43%)

75
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. Appendix C; Fart' 3a

Question five Union Affilitation (Welding Supervisors)

IAM 1005

Boiler.' Makers

Assortment of Sheet Metal Workers

CIO Steel Workers

Machinists

Iron Workers NTM

AF of L to '

Molders and Allied Workers #158

UFWE

Pile Drivers 4

Pipe Fitters

IADMF

United Association of Plumbers and Fitters

Appendix C,'Part 3b

Question five - Union Affiliation (Control Group)

United Steel Workers

International Brotherhood Boilermakers & Ship,Builders,

Local 443

CIO

41,

Smith Steel Workers DALU 19806 AFL-CIO

US, Boilermakers; Ironworkers, and Electricians

Ironworkers, (International Association of Bridge Structura)
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Appendix C, Part 4a

Question eleven - "Was welding training adequate?" (Welding

Supervisors)

1. "We must do additional training for most because of lack

of experience."

2. "Able to pass welding test but not able to perform

adequately on the job."

3. "Most welders lacked gas tungstervarc experience."

4. ,"Schools do not teach semi-automatic, so men trained

not.trained.-good e ugh."

5. "Lack understanding of materials, equipment and processes."

6. "Slow, unsure, lack of production experience.'"

'7: "Lack of'practical experience."

-8. "Most need more experience With low:hydrogen electrodes

and semi-automatic welding machines; should understand

weld symbols."

9. "No training in dual shield - cored' wire'!

"4epends ornhow well equipped the- school is-. If the

school does not have arc-gouging or x-ray, then welders

are generally not satisfactory for anything but talking."

11. "Too much out of position taught not enough speed rod

production fact."

12. "Semi- automatic wire fed machine."

13. "M.oSt employed aS, helpers unless journeymen Previously."

14. "We.train after successful bidding.".

15. "Lack Of-training on automatic equipment - lack of

experience on actoaljob situations. (We don't spend

-our day welding scrap iron together."

"Welders lacking in basic skills. I believe too much

emphasis is placed on diversity not necessary to employ-

ment. A skilled or well taught stick welder can be

taught semi-automatic hell-weld, etc., an the job very

easily,, if; has baeic skills well'. in hand."

77



17. "Not at journeyman level 4 'okay as helper.-"

18. "No knowledge of alloy steel welding electrodes or heat.
effected zones.",

19. "This type of training received at community Qolleges.is

4
considered sufficient only as preparation training for
apprentices."

20. "Do not know'how'to weld - think 'they are good welders."

- 21. l'Not full, enough coverage."

22. "Welders may pass qualification tests, but could not
weld on actual weldments without additional experience."

23. "Lack semi-automatic (Dual shieldand'solid wire)."

24. "We use our welders where knowledge of blue prints is
needed."

Appendix C, Part Lib"

Question eleven - "Was welding training adequate?" (Control
Group)

1. "Not able to weld in all three positions coMpletely',
unfamiliar with heavy machinery."

2. "This depends on the individual-skill - some will never
make good welders."

, I

3. "Lack of overall understanding."

4. "Problems - all employees have to obtain a job in the
mill before they can get a bid into an,apprenticeship
course."

4

.5. "Not equipped for high speed line instruction."
I

E. "Lacked job experience and work with. actual procedures."

7. "Welders a, e started' oil flat downhand welding and with
experiencerogress'to vertical and overhead."

8.' "Not enough actual* work experience."

78
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Appendix C, Part 46 (Continued)

9 "Weldirw in the automotive companies is unique from the
rest yf industry in that it relies on a predominance of
resistance welding processes to fabricate it product.
Arc welding assemblies are made with automatic equipment,
semi-automatic M-IG and flux Cored wire, and manual stick

electrodes. HoweVer, in all instances the operators or
welders are given only sufficient training to weld the
joint in question and the majority are trained on the

job. _These can be considered unskilled or at the best,

semi-skilled workmen."

10. "Not.qualified,to pais ASME Section IV Pipe test."
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Appendix C, Part 5a

QuestiOn twelve - Welders Occupational Ladder Data
(Welding Supervisors)

1. (a) MIG steel welding
(b) MIG (AL. M.S.) welding
(c) TIG (AL.) welding

2. (a) Stick
(b)

(c) TIG

3. (a) Welder qualification only'

(a)
(b)

Foundry welder
Certified welder

5. (a) General welder maintenance

(a) Journeyman welder (only)

7. (a) All types of welders

8, (a)`- Tackers

9, (a) 1st class welder - welds ASME pressure vessels
(b). 2nd class welder - welds API and AWWA type vessels

and structure
(c) 3rd clads welder -stacker

\ 10. (a) Welder - mild steel_with speed rod or semi-automatic
o

11. (a) Helper - pick
t1i

10 welding, welder's Selper, fitter's
helper, cran,e operator

(b) Specialist -"fitters or-welders as desired or needed,
press brake or shear man

(t) Zourneyman - fitter or welder (certified)

12. (a) Certified ASM welders
(b)' Cast iron repair welder
(c): Commercial grade welder

13,,' (a) Foundry,velder
(b) Certified welder

14. -(a) Inner phield - on rotator
'(b) CO, - Fillets
(c) Stick wolds - all positions

-(d) 'Hard surface - building up surface

80 -
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15. (a) Gas welder - M.S., all position
(b) MIG - al., all position
(c) TIG - aa.sand steel, all position

16. (a) Welder -'noncode, nonpressure
(b) Certified welder - on code work - stick and automatic

17. (a) Journeyman only - do all welding

18. (a) Helper
(b) Limited welder
(c) Welder
(d) Welder'special
(e) Welder instructor

19. (a) Welder - pipe. in all position
(b) Welder - mild steel in flat position
(c) Welder - operator submerged arc

20. (a) Tacker does all welding (general)

21. (a) Burner - hand torch and au,to - M. S. and S. S.
(b) Welder- welds all positions on ferrous and nonferrous

22. (a) All welds through HY 80 material (steel)
(b) Pipe - C.S., chrome-moly, S.S.
(c) All welding manual shield metal arc, TIG, MIG,

sub-arc

23. (a) Weld mild steel flat

24 -':(a) Tacker
,(b) Welder
(c) Lead welder
(d) Superviso

;25-, (a) No tackers'hired

26.; Weld pipein all positions and all modes

OF



Appendix C, Part 5b

Question twelve - Welder Occupational Ladder Data (Control
Group)

1. (a) Welder apprentice three year
(b) Welder standard - uses all processes, positions

and materials

2. (a) Structural - all positions
(b)' Pipe 7 pressure pipe, all positions
(c) Aluminum - weld aluminum and structural, all positicions

(d) Brazers - brazes structural pipe, all positions

3. (p.) Welder f general tasks
(b). Welder II special proc"esses, TIG, MIG, etc.
(c) Welder supervisor - layout and supervise welders
(d) Weld engineer engineering of welding

4 (a) All types

5. (a) Welder I
(b) Welder II
(c) Standard
(d) Department

6. (a) Welder - C.S., production line, stick and MIG

(b) Combination welder 4 SMAW, GMAW,and oxy-acetylene -
.cut and weld

(c) Heavy repair welder - SMAX, GMAW, and oxy-acetylene -
cut and weld, read bluePithts"

(d) Tool and die welder - SMAW, GMAW, and GTAW on tool
steel

7. (a) Apprentice - tacks M.S., all position and FHP position

(b) Journeyman - weld with all processes, position and

materials

8. (a) Welders - pipe and plate in all positions

9. (a) Semi-skilled production 'welder - one pr9cess per man

10. (a) Fitter welder - pipe, all positions - C.S.

(b) Fitter welder - pipe, all pos.itions. alloy steel

(c) Boilermaker welder - alloy pipe, pipe, all positions

11. (a) Welder journeyman - welds all positions M.S.

(b) Pipe code - welds pipe in all positions.
(c) Pipe code- welds pressure pipe in all positions

(d) Leadmen - beginning of supervisory training -
experience iri all phases of welding
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Appendix , Part 6a

Question thirteen through thirty-three Knowledge Requirements
(Welding Supervisor)

Question twenty-two

1. Mild Steel

2. Stainless steel and brass

3. Pot metal welds

4. Nickel alloys and cobalt alloys

5. inconnel

6. Ni-rods, etc.

7. High yield 80 and 100'

8. Cast iron, brass, bronze

91 Copper, nickel; all other copper-nickel related alloys

10. Copper nickel

Question thirty-three

1. Arc-air, powder, oxy-acetylene

2. ASME

Appendix C, Part 6b

Question thirteen through thirty-three (Control Group)

Question twenty-two

1. Field welder should have equal facility with SMAW and
GTAW processes

2. High'nickel alloys (i.e., monel)
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Appendix C, Part 6b (Continued)

question twenty-three-

Stress relieving I

Question thirty-three

1. High degree of proficiency in use of the butting torch
is considered essential to construction.`,

-Appendix C; Part-b

\.
I

Question tliirty-four - Weld Training Facilities (Control Group).

1. "This, is the best way."

2. "Definitely.- less headaches."-

3. "I feel that cambined efforts of all-will be necessary."

4. "We should move in the direction df area technidal school."

5. "Union trained and upgraded."

6. "If experience is that type of training has very'
tt value in our shipyar."

T. "Trade-schools were the person pays to learn." 4

8.
.

.
. ,

"We find thebest man to enter the welding trade is one
who pays his way - we know that a man who.pays to' learn

wants to be a welder. Gov9rnment paid courses who,force
a man to go to school has been a poor system for obtaining
good'we1der."

9; "Some union training and upgrading classes."

1p: ,-"Ford - The company in the Dearborn. area conducts an
apprentice program for tool and die welders. At the end
of 8000 hours of one-the-jobtraining, pluVacademic
.achievement in,32 courses, the man is giveA a journeyman's
card: in tool` and die welding. ,Gvaduates.from this program
staff the-maintenance departmentS of our martufacturihg
plants. They are never utilized as productian welders."

O.

;
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Appendix C, Part 8b

Question thirty -five :7 Weld Processes (Control Group)'

1. "Sub arc (SAW
.

2, ,tElectro slag (EW)"

3. "Automatic welding"

4. "Electiflon beam"

5. "Laser"

6. "Eb: and ES "-

7. "SAW"

8. "Submerged arc"

9. Automatic

Appendix C, Part 9b

Question thirty -six - Certification (Control Group)

1. "Certification - (no) - requirements vary greatly also
economy of testing"

2 "Teach - code requirements"

3. "School certs are not accepted by code oriented welding
fabricators"

-4. "Except for training with test plates"

I
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Appendix C, Part,10a

Question thirty-seven - Certification, Schpol-industry
Relationship (Welding Supervisors)

1. "Eventually welders will soon come in contact with all
type oC specIfiCA:tion and most will refer to-Our national.

codes'."

2. "The foundry procesv.of arcing out defectS and making a
homogenous fill sh6uld be included in vocational
training curriculums in areas 70ere,foundries area located."

,

3. "All welders should be state licensed and.pbSsibly quali-
fied through school*, industry and state labs."

4. "Welders should hve'studied the standard welding symbols

AWS A2.0 - 68 or a similar AWS book. Is. personally like

this one best."

5. "Not necessary for welder, welding supervisor or foreman;
or engineer instruct the welder on what is necessary.,"

no.

6. "My,experience with school trained welders has been this.
Tod much'training in areas that are never used in a

structural shop. IUR had men in here,'out of school ,

that can run a vertical in -stainless ,and do not know
what,7024 rod is. 99% of our Welding is flat production
work."

7. "I have tierl. employed at Nelson/Iron Works,,Inc.i for 21

years, 6 years as a supePvisor.' I found our work requires
special training for our fork welding. We have a procedure
which,we follow, so we train our welders for-this work,"

8. "For familiarization purposes only."

9. "ASME, AWS

10.. "The schools should teach different types'of code require-
ments but should not give certifications.. The certifida-
tions th0 receive are not always used in our type of
industry .'t

11. "Most welders who we emplby do not understand the quality
requirements of'code construction and do not do work up to

quality standards without constant supervision.,' Require-

. ments of these quality standards should be well imbedded

in the student's mind. Industry cannot afford poor

orkmanship." 4

8§.
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Appendix C, Part 10a (Continued)
1/4

. .

,

. .-
. , ..

12. "Again verked standardization; familiarization is required
of exIseing codes." _'

13. "So student will have an idea ofwhat is-expected of-im
in the field." 1,

14. ".This is good if ydu know which code requirements he
will be working with. #36'and #37.should be advanced
courses when the individual is ready to learn tough

.
phases."

7,

,

15. "Teach welder the necessity to use approved materials and
adher to sound welding practices." '

Appendix C, Part 10b

Question thirty-seven - Certification, School-Industry
Relationship (Control Graup)

1. "We have observed that a student in a vocational school
does not-learn as much as'he could from the time,they

1

ave spent studying'and in-Shop practice. We also have
and schools concentrating students' on passing weld tests

ra her than broadening their knowledge of welding."

"Teat .de requirements, basic metallurgy, weld stress,

sh'rinkage, -auence, Vat treatment, inspection (NDT),
etc."

3/ "Welding Schools should be involved in all phases of '

welding On a progressive basis."

4.- "This a -a is growing each year and'a code course is

needed."

"Cfnly'wit re6rd to materiajs, consumables
ess- tial variables, Yimitations, preheating,

and posthea ng."

6. "A more ve tile'and varied certification prpgram of
certificat ih specialist sk.111S--Should be promoted."

7. "We find that one big assist in getting welders is our own'
training school after 'work where a helper goes to school

on his own time because he.wgpts to upgrade. A welder who
is forced to attend a school'ln order-to receive a welfare
check very seldom follows the trade after obtaining his

. job."

. 4 87
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Appendix,C-,;Part 10b (Continued)

8. "If'this is done, it must be absolutely up to date at all
times, as AWS welding codes are upgradtd tWice a_yea:r."

AppendiX'_C, Part lia

Question thirty-eight - General Comments - Cooperative'
Training (Welding Supervisors)

1. "Try to train certain people with definite capabilities
to fit in certain lwelding fields."

2: "In special individual cases for superior students."

3. "Develop weld instruction around how-to-weld program.
Industry will teach how to work and make bestuse of
ability, Unions should work to provide entry level
welding positions with pay advances after experience."

4. "In a'lot of cages they cover too much of one subject and

not enough of another, depending on job welder will be

doing."

5. "At present time many apprenticeship programs are affil-
iated'with vocational schools." -.

.
%

6. "Federal funding through MARAD or equivalent governmental
organizations, i:e HEW."

7. "More visitations of students to the induStr;ies they are

training to weld in." Visitation of, welder supervisors to
welding schOols," '-

8. "Should have closer contact with industry for their needs,
such as MIG type, etc." 1

..
9. "Perhaps an apprenticeship program with industry through

local unions:"

)
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Appendix .C', Part aib

Question*thirty'-eight - General Comments - Cooperative
Training (Control Group)

1. "I hold reservations abopt answering this'questioff
,because it could be a help or hinde'ance to the welder
and also a handicap to the industry. As I mentioned
before, we have found the apprenticeship program the

mast rewarding."
_

2. "'Basic should be taught at weld school - far-education
students join local AWS section ($5.00 year) and
participate in their' educational activities and programs1

3. "Survey of industrial needs in accordance with the area

served. This should be done though the cooperation of

,industry, technical societies, or any possible means of
survey to permit the updating of schools for this purpose."

4. "Set up programs of instruction to suit local industries.
Work with these industries so school will know about all
of the new processes and Methods being bused in industry.

Run programs-as a workday not a school day. People are
beirig trained for industry not for school. Semester
breaks and holiday weeks off are not industry methods.
Train people to be workers and to have a respect for tools
and themselves on the job. To many people get hurt
because of lack of knowledge in the use of equipment and

how to handle themselvps in a plant. Safety is very

important and working safely. People need to be more
cansodentious about their jobs and their company so they

will survive and their company."

5. "This area is the big problem in welding training'- need
to combine the vocational Or area tech school with the
union and industry."

6. "Codp prograths similar to those employed by'some colleges

and universities."

7. "Yes - only with regard to providing possible upgraded"
and/or refresher training and determining the needs of

industry. Some fab shops may employ school graduates

, but the construction industries Cannot use until they have
learned how to work and use the tools."

8. "By running special classes. to improve skills in new
methods'or equipment as needed by industry for their

) permanent staff of welders."
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Appendix C, Part lib (COritinued)

9. "By having instructor work a quarter a year in industry,
and get at least one new welding certification each year."

s.

*
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TABLE III

COMPARATIVE TABULATION OF THE NEEDS AND
"REQUIREMENTS FOR THE TRAINING OF WELDERS

Questionnaires

(a) Supervisors - sent 94, returned.41 (43.6%)
(b) Control Group - sent 22, returned 12 (54.5P

V

1. Name of respondents
(a) Supervisors - not listed
(b) Control Group - Appendix E, page 103

2. Name of industry 1

(a) Supervisors - Appendix D, page 101
(b) Control Group - Appendix.E, page 103

3. Type of products manufactured
(a)- Supervisors - Appendix F, Part 2, page 106
(b) Control Group - Appendix F, Part 3, page 106

4. Employment skill level requirements
(a) Supervisors

(1) Yes - '28 (64%)
(2) No - 6 (19.6%)
(3) No comment - 7 (17%)

(b) Control Group
(1) Yes - 4 (33%)

(2) No - 4 (33%)
(3) No comment - 4 (33%)

Experience required .

(a) Supervisors - Appendix C, Part la
(b) Control Group- Appendix C.,'part lb

Weld test or certification required
(a) Supervisors - App'endix C, Part 2a

(1) Yes - 12 (29%)
(2) No - 15 (37%)
.(3) No comment - 14 (39%)

(b) Control Group - Appendix C, Part 3b
(1) Ys - 8 (66%)
(2) No 2 (17%)"
(3) No comment - 2 (17%)

5. Union affiliation
(a) Supervisors - Appendix C, Part 3a

(1) Yes - 31 (75.6%)
(2) No - 6 (14.4%)
(3) No comment 4 (9.6%)

(b) Control. Group - Appendix C, Part 3b
(1) Yes - 8 (72%)
(2) No - 0 (0%)
(3), No comment - 4 (33 %)
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TABLE,III (Continued)

6. Number of welders represented
Sa) Supervisors - 3386
(b) Qantrol Group - 5292

, _

,7. Physical examination requirements
(a) Supervisors

(1) Yes - 19 (46%)
(2) No - 22 (454%)

(b) Control Group
(1) Yes - 6 (50%)
(2) No -,4 (33%)
(3) No comment - 2 (17%)

8. Welder recruitment
(a) Supervisors - Table III, page 91
(b) Control Group --Table-III, page 91

9. General education requirements
(a) Supervisors

(1) .Yes -.6 (15%)
(2) No - 52 (80%)
(3) No comment - 2 (5%)

(b) Control Group
(1) Yes - 1 (8%)
(2) No - 7 (5,8%)
(3) No comment 4 (34%)

10. Welding training provided
(a) Supervisors - Table ILI, page 91

(1) Yes - 15 (36%)
(2) No - 21 (51%)

(b) Control Group - Table III, page 91
(1) Yes - 4 (33%)
(2) No 7 (59%)

11. Was welder training adeqUate? ,

(a) Supervisof's - ApPendix C, Part 4a
(1) Yes - 15 (36%)
(2) No - 21 (51%)

(b) Control Group - Appendix C,,Part 4b
(1) Yes - 4 (33%)
(2) No - 7 (59 %)

12. Occupational.- Madder
(a) Supervisors - Appendix C, Part 5a
(b) Control Group -,Appendix C, Part 5b

a

\d,

a
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TABLE III (Continued) t

Question seven .:- By which of the following methods arq welders
recruited for employments?

* Weld
Supervisors

Control
Group

1. State employment service 17 (41%) 6 (50%)

2. Private employment service . 10 (24%) 3 (25%)

3. Advertisement in local papers 18 (44%) 6 (50%)

4. Union halls 25 (61%) '3 (25%)

5. Welding schools 20 (49%) 5 (42%)

6. Friends and relatives 5 (12%)
1

7. Company employment service '8 (19%) 1 (8%)

8. ,Civil service' 2 ( 5%)

9. Job bid - in plant 1 ( 3%)

'10. Pool.of entry workers in plant . 1 ( 3%)

11. Apprenticeship 1 (8 %)

12. Compan3i welding schools 3 (25%)

Question nine
1

- Your welders were trained principally by?
...,

1.' Community 'college 11 (27%) 3 (25%)

2. 'Vocational schools 23 (56 %) 8 (66%)

3. High school vocational programs ."14 (9.7%)

4. On-the-job training (train. own) 22:(53.4%) 6 (50%)

5. Apprenticeship (boilermakers
and ironworkers 7 (17%) 2 (17%)

4.
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Taiae III (Continued)

Question twelve - Sugges,ted Ladder based on S ary of

Occupational Ladder Data

Weld Supervisors: 41

(Summarized Listing)

Type I:

1. Helper

2. Limited Welder (tacker)

3. Welder (journeyman)

4. Welder Npeciai)

5. Welder (instructor)

Type

, -

Responses

Contr 1 Group: 12

(Summ rized Listing)

Type I Responses

3/ Welder pprentice 3

11 Welder tandard 2

11 Welder ( ourneymari. 6

3 Welder Supervisor 3

3 Welder Engineer 1

1. Gas welder 1

2. Burner (hand', auto,
MS & SS)

3. Stock .3

4. Welder (all positions.
& materials) TIG, MIG,
Sub arc 8

5. Vessels ASME, API,
AWWA , - 3

.

6. Pipe * (S.S., C.S.,
Chrome -Poly) 3

Type III: !Special Categories

1. General. Maintenance
Weldep' 2

.

Type IV:

1. Foundry;Welder

2. CertifiedCommercial
Grade

No comment

3

3

respondents

94

Type II:

Semi-skilled produc.
r

1

Welder I 3

Welder II 2

Code 2

Pipe (Code, AS
Navy) 2

Pipe (Code) High
Pressure 2

(4.5. & 6. above

Certification)

Type III: Special Cate.

Heavy repair

Tool,& die (journey-
man

Type IV:

Brazer

Aluminum

S



Table III (Continued)

,These,percentages are based on 41 industries for the Welding
Supervisor's column, and 12 for pie-Control Group.

Basic Education:

13. Mathematical problem solving
ability encompassing arithmetic
through basic algebra.

14.

15.

Welding Control
Supervisors G/4oup

NC N D U N D U

la 51 37 27 y5 27

Basic understanding and appli-
cation of.scientific laws as
related- to mechanics: i.e.,
(levers)

Human relations:
a. Welder - superviscfr rela- 0

tions
b. Welder - peer relations' 0
c. Welder - society relations 27

7

53

24

3 'to 36 36 18

45 a 36 62 2:

48 10-18 72 O.

37 la q 72 q.
16. Communications:

a. Write reports , 8 /a 39 li. q 51 36
b. Verbally ,direct others 2. 24 54 20 18'103 le
c. Receive verbal communica-

tions .57 83 12 0 91 q 0

Employment
17. Economics as related. to.:

27a.
b. Income and taxes
c. Industrial organizations
d. Family finance management

0 1 1

2 10

4 /2

)2. 27 G 3

3 63 q 'tf 45
27 q IS 115-

41 t3 27 si /a

'Welding Related Knowledge Requirem nts: 'Welding Supervisors - 40
Control Group - 11

18. Interpret blueprints, shop
drawings'and welding symbols. 3

19. Ability to make simple pictorial
and three view drawings.

20. Ability totinterpret and use
drawings related to hydraulic

Nand pneumatic systems.

95

0 29. 7 64 27' 9

0 S 66 29 46 36 le

2.S 27 6e, 43'.5 467-5

a



Table III (Continued)

Welding4 c Cont of
SuperVisors Grou

0

NC N D N D

Welding 'Related Knowledge Requirements
(Continued):

21. Ability to interpret and use
electrical draWings related to
welding equipment. 2.

-22. Knowledge of welding.character-
istics of:
a. Low and medium carbon steel 0
b. Low alloy steels: i.e. (TI) 2
c. High alloy steels: i.e. -(.4.7) 0
d. Aluminum alloys -

e. Magnesium alloys
f. Titanium alloys_
g. Other

23. Heat treating of metali:
a. Annealing
b. Nomalizing
C. Hardening
d. Tempering or drawing

0 32 b6; 36

76 22 5 e2 /8 '0

6/ la /z by 27 ci

.57 3.1 is 55 .3 C., 9

42. 22 42 30 SS I
es 34 37 /7 510 3
2y, 32 39 ef 55- 36

a 22 39

2 39 31
2. 20 31

7 22 32

.24. Understanding of electricity as
related to:
a. AC-DC rectifier welding powe'r 0

source
b. Motor - generator welding power

source
c. Alternating current power

source
el

25. Characteristics of metals as
related to weldability,vbelting
point, tensile, strength, brittle-
ness, yield point, expansion and 2

contraction.

26. Understanding of design for
Welded structure.

.27. Understanding of basic type
joints and their characteristics 2
when welded.

96

37.43 0 78
39 /r46 63 18

42 9' 56
39 q. 5S 36

aa 64 24 36 sy,e9

20 Se 21t 36 676

,22. 5 a i2.7 63
as

42 46 10 27 73 0

24 29 29.5" 45

:63 29 sr y5 55 0

iiV7



Table III - (Continued)

Welding Related Knowledge requirements
' (Continued): .)

28. Welding and it's-affect on heat-
.treated metals.

29. Underftanding of the terms and
procegses of welding.

Welding Control
Supervisors Group

NC N- D U N D U

117.4H q, 41- -5-5 0

3 76 I i 2 1H

30. 'Understanding of the character-
.tics of a quality weld. 3- 90 7 -2 9i 0 'Xdc

(.1

.31. Understanding of the:testing
and inspection process..

:32. Understanding of welding related,
cbst factors. 2 ''20 56 22 le 552?

Production' related:
a. Understanding of the possi-

bilities and limitations of
:,various cutting proceSses with
,respect to metals and their

/0 39 39 /2 95

f *9
. "alloys used in industry. 22 51 24 27 a

`b.

C

Understanding of the codes
and specifications related
to welding; such as, pressure _,
vessels, piping, building .

se 29 39 32 ie. S T' /8
safety, etc.

Understanding of welding

distortion; -
0 6/ 34 6 5.5 36

It

XA/c
-

sequences as related to

d. An awareness of hazardous
futhes and gases when welding
on certain metals.

97
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,Table III,(Continued)
,-

'
..

.

Questions thirty-four through thirty-eight - percentages for-
each question based on 41 respondents for Welding Su'ervisors
and 11-for the Control Group. ,

, ,,,,

Question thirty-four -.The yielder: .

. ,
. .

Forecasts vindicate great numbers of new welders will.be needed
by indugtry. Where may these people ibest be trained?,

AWelding ,Control

r--
_.,, 4. -.I Supervisbrs .Group,

A
, .

1. Hgh school vocational welding' classes'

. 2.- 11H.vate vocational welding ,classes '-
,

,
; .

3.4 'Post hightschool vocational welding .

class,es ,- ,
-_:- -

..
.

4. A combination of the three above
methods,plus`lndustrY providing
additional on-the=jdb training;
relative to theii, particular 'needs.

.

4

11 (27%) 3

11 (27%) 7*

16 (39 %) 5

5 Private industry train their own people
;

6. Vocational-technical schools supportiye
to industry , ,

le
7 Apprentice program

12

34 (83%)

,11 (27 %)

, (7 %)

2 (5%)

4 A
,

For comments see Appendii C, Part 91b, page 85.

V
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Table III . (Continued)

Question thirty-five; -1 Weld process:,

ik

. ze Decrease Same

, ri.C.G. . W.S. C.G. W.S. ' C.G.

1: Oxy-aceylene '0AW - F(113'4') Pi (:!?-e, c.9 y (7,5-,z), 809.5'4 3(27'0
I" .

,

2.' Metallic arc GW

3. Gas 4metal -arc GMAW
welding (solid
core).-

4. Flux cored arc FCAW
welding (inner

.5. Gas. tungsten GTAW
arc welding

,
-Plasm c"' PAW

7:- Ultf.a. sonic :USW

Submerged arc SAW

9. Automatic AU

(Cl/.) 4 (72 9 (1q..5"9 (3,7%) ) 3(2 7`.).

33 (6)0S5'.) I / (/00`0 2(30

(5).CYr) I /.() 6 ° ch)

o 3(7%) l(qc,)

(9`/) 2 (s %) 9=/,)

37 (90%) 7 (0%) 3(7i) o 2 (3-W 0

33 (kW%) 7,2 2-(SV G 6 05% 208.#

8(72 %) 3 7%) 0 76 7%)- 2 (16')

3(27 %) o o'

See Appendix Part 10b: page 87.

0.
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Table III (Continued)

Question thirty-six - Should welding schobls be involved -with
welding certification?

1. Welding supervisors
(a) Yes - 25 (61%)
(b) No - 14 (34%)
-(c) Ncomment - 2 (5%)

2. Control Group
(a) Yes - 3 (27%)
(b) No - 8 (73%)

3. -See'41pendix,C, Part lib, page .89,

Question thirtyLseven - Should welding schools be involved
with the teaching of welding code
requirements?

1. Welding supervisors
(a) Yes - 37 (90%)
(b) No - 3 (7%)

2. Control,group
(a) Yes - 11 (100%)
(b) No - 0

Question thirty-eight - Should welding schools enter into more
cooperative educational progr;ams with
indiAtry employing welders:

1. Welding supervisors
(a) Yes - 33 (80.5%)
(b) No - 5 (12%)
(c) Other 3 (7.5%)

2. Control GroUp
(a) Yes - 9 (82%)
(b) No - 1 (9%)
(c) Other - 1 (9%)

1

100

l i1
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Appendix D

LIST OF INDUSTRIAL' CONCERNS

1. A S C Machinp4,,Tools
Spokane, Washington

2. Alaskan 'topper
Seattle, Washington

. .Ameron Pipe PPoducts"
Northwest Division
Portland, Oregon

4. Anderson 4 Miller
ManuTacturingotompany'

Spokane, Washington

5. Armco Steel Corporation
Metal products Division
Hillsboro, Oregon

6, Atlantic Richfield Hanford
Company

Ric land', Washington

7. At s Foundry & Machine
Comp y

Tacoma) Washington

8. 5enz Spring Company
Portland, Oregon

9. Brack Clawson, Inc.
Everett, Washington

10. .Boeing Company:
Seattle, Washifigtvy=.

11... Capital Industries, Inc.
Seattle, Washington

a

12. Chicago Bridge & Iron Company

Birmingham, Alabama

13. 'Continental Can Company, Inc.
Walla Walla, Washington

14 EscO,Corporation
Portland, Oregon

F.W D Wagner, Inc.
Portland; Oregon

101
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r6. Fentron Industries, Inc.
Seattle, Washington

17. Fick Foundry Company'
Tacoma, Washington

18% Fisherman's Boat Shop, Inc.-.
Everett, Washington ,

19. Freightliner Corporati?
Portland, Oregon

20, GundePsop, Inc.
A Subsidiary of FMC

Corporation
Portland Division
Portland, Oregon

21.

22.,

23.

24.

26.

27.

28.

29.

General Machinery Company
Spokane, Washington ,

, -

Ingersoll Rand Company
lawrence Division
Seattle, Washington

-. .

Kenworth Motor Truck Co.

[

Se ttle, Washington

La e Union Dry Dock'Co.
Seattle, Wadhington.

..,

Leckenby Company
Seatties, Washington

Lockheed Shipbuilding &
Cons ruction Company

Seatele-, Washington

McCullock & Sons
Portland,;, Oregon

Mid-Mountain Conti'actors
'Bellevue, Washington

Nelson Iron Works
Seattle ya.shington

30. Pacific gar PToundry Co.

Renton, Washington

31. Precision Cast Parts corp.

Portland, Oregon
112



4

.0)\/

Appendix -b, (Continued)

Puget Sound Naval Shipyard
Bremerton,' Washington

33. Reynolds Metals Company
Longview, Washington

34. Seattle Boiler Works, Inc.
Seattle,' Washington

35. SkoOkum Company, Inc:
Portland, Oregdin

'36. Star Iron & Steel Company,
Tacoma, Washington

37. Steel Products, Inc.
Seattle, Washington

38. Todd Shipyards Corporation
Seattle Division
Seattle, Washingt /

Amt

39. U.S. Naval Air Station
Whidbey' Island, Ault Fieldr
Oak Harbor, Washington

40. Uniled'Iron WOr-ks, Inc.
Seattle, Washington 11'

41. Victoria Welding & Fabricating,' Ltd.
Victoria, British 'Columbia
Canada

42. Washington Iron Works
.

Formac International, Inc.,.
Seattle, Washington

43. Western Gear Corpoi-ation
Everett, Washington

44. U A Pipefittin4
.Everett, Washington

a

45, AceSeattle.Corporation
Everett, Washington
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Appendix 'E

-NATIONALLY SELECTED dONTR6I, GROUP

. (Jury of Expert0

1. Warren Borges
General Electric Company
Lynn, Massachusetts 01933

2. Walter A. Bowman
U.S. Steel Corporation
600 Grant Street
Pittsburgh, Pennsylvania 1523.0 .

3. A.J. Dearing, Assistant Manager
Welding Research & Development
A.O. Smith Corporation
F.O. Box 584
Milwaukee, Wiscohsin 53-201

4, John H. Forrer
Welding Consultant ti

Welding_ Technology, Inc.
`Everett, Washington 98201

5. Martin Ogri6
Gans Test Equipment, Ltd.
15 East 6th Avenue
Vancouver 1Q, British 'Columbia
Canada

6. Frederick D. Houdk
-gineering Consultant Chairman
Central Arkansas Section AWS
19 Leslie Circle
Little RocklArkansas 72205

7. Richard Johnson
Weld Shop. Foreman

' Reserve. Mining Company
Silver Bay, M.nnesota 55614..

O

8. J.W. Mitchell, Manager
Welding Development Department'
Manufacturing Development Office
Ford Motor Company
24500 Glendale-
Detroit, Michigan 48239

103
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9. John W. Moeller
Chief Welding Engineer
R.M. Parsons Company
P.O. Box 54802
Los Angeles, Calif. 90054

10. B.0.Mueller
Manitowoc Shipbuilding,

. Inc.
500 South 16th Street
Manitowoc, Wisconsin 54220

11. Ray S. Parrott
Welding,SuPerintendent
New Consti,uction

00
Building 16, Mail Route
National'Steell& Ship-

.
building Company -

Harbor Drive & 28th Street
San Diego, California 92112

12. Donald Price
Construction Engineer
Weyerhaeuser Company
Longview, Washington: 98632

114



4

Appendix F, Part I, (Welders)

TYPE' 0 Am 4TS MANUFACTURED BY

4iESENTED WITHIN STUDY,

1. Maintenance -and repair of heavy equipment

2. Stainless steel fittings.

3.. Concrete pipe and welded steel pipe.

4. IRR Power saws---.

5. Corrugated steel products.

6. Machine tools.

7. Castings.

8. Coil springs, auto, truck, and large sizes..

9. Aerospace.

10. SPAM and Minute Man.;

11. Metal food can containers.

.12. Electric steel foundry productO.

13., Arch - aluminum and steel.

14. General marine -.-bdft building and repair.

'15. Rail cars, barges 1 tankers.

16,, Underground min uiPment.

1/. TrAcksjthree k.usf ries)

18. Tractors and ru fiwo induistries)

,19. Equipment - roads, mills, andrmine.

20. 'Ship repair.

21. Structural steel, air pollution equipment machinery.

22. Ship building. (two'industrietp)
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Appendix F, Part I (Welders)

sr

23. ASME Code vessels.

24. Boilers, pressure vessels, and gener'al metal fabrication.

25. \ Pipeline construction, pipe fabrication and pipe erection.

26. Aluminum production.

27. Container cranes.

28. Heavy construction.

29. Logging equipment, board pressures, cranes, cable way6;
--,etc.

,

k

/

.

0 :-"..-..

,

,

..
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Appendix F, Pant 2 (Welding Supervisors)

TYPE DF.PRODUCIIS MANUFACTURED BY .

INDUSTRIES REPRESENTED W;THIN STUDY (Continued)

Number of
Industries -Percentage

.7

5

2

7

4

2

3

17 Cars, trucks, forklift trucks,
railroad cars

12.5 Shipyards and shipyard maintenance

5 Atomic energy

17

10

10

2.5

5

7.5

2 : . 5

3 7.5

1

2

1

2

3

1

Custom metal products and heavy.
machinery

Lumber and container handlers

Casting Industries - iron, steel,
stainless steeli'tit'anium &
super alloys

Springs (leaf andco

Aluminum and 'copper products

Container products - boilers, nuclear,
petroleum and water

Structural steel

Pipe - aluminum, steel and
reinforced concrete

2.5 Education facilities

Appendix F,7 Part 3 (Control Group

25 Cars, trupks, forklift trucks and
railroad cars

16 Shipyards and shipyard maintenance

8 Contain products - >r1lers, nuclear,
petroleum and water

Structural steel

25 'Engineering and welding consultants

#

8 Mining industries
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Appendix G, Part 1

INFORMATION ,SEEKING LETTER

.

11004.7 23rd Drive Southeast
'Everett,tt, Washington 98204
November 1973

Gentlemen:

This writer is currently on leave from his welding instruc-

tion duties at Everett Community College, Everett, Washington

to conduct research of welding technology and a task analysis

of industrial production -welders, under the direction of

Dr. Athol R. Baily at the University of Washington. This

research will provide information from which schools- of

welding technology may review and update their curriculums.

In pursuit of this goals .I have need of current bibliogra-

phies, research bulletins, documents, and publications

relative to welding technology.

If you have materials of this nature, I would appreciate

knowing if they are 4vailable, and how I may arrange for
P
their use. ' -

Thank you,

Charles F. Bacon

J
107
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Appendix G, Part 2

COVER LETTER AND PRELIMINARY QUESTIONNAIRE'.

11003 - 23rd Drive Southeast
February , 1974

Dear Sir:

To enable schools of welding to reflect industrial changes,

an indepth study of welding technology and the welders task
is essential..'

In pursuit ,of this goal, I am initiating a study of the

welder's tasks as reported by a production welder and a

welding supervisor. If you employ welders and feel that
they schould be more adequately trained, will you pleade
assist in this study by allowing a welder and a welding
supervisor to fill out the respective enclosed question7
naires and have them returned to me in the self-addressed
'stamped envelopes provided.

This writer is currently on leave from his welding-instrUction
duties at Everett Community College and is conducting this
research under the direction of Dr. Athol R. Bally at the
University of Washington.

:Your, cooperation in this project will be greatly appreciated
and a suWimary of the research will then be provided you on

its completion.

Thank you,

Charles F. Babon
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PRELIMINARY QUESTIONNAIRE

1. .Plea'se give any name and address correction required and

person to whom this correspondence should be directed

within your industry.

2. Does.your,industrial'concbrn employ welders? yes

no

3. What percentage .of your welders arehired directly upon

graduation from vocatiorial welding schools?

4. Do 'Yo.0 feel that welders, should. be more adequately trained

by the schools for your welding needs? yes .. no

5. Information from which revised welding curriculum may be

.4evelopedto reflectyour industrial needs can be provided

by your allowing a typical production welder and a weldidg

supervisor to fill out a questionnaire describing their

duties.

Will you assist in this endeavor? Yes no

(Comments you may wish to make)

Please return your response in selfaddressed stamped

envelope.)



Appendix G, Part 3

CONTROL GROUP COVER LETTER

11003 - 23rd Drive Southeast
Everett, Washington 98204
January , 1974

Dear Sir:

To enable schools of welding to reflect induitrial changes an
indepth study of welding technology and the welder'.s task is
eSsential.,"

ti
In pursuit of this goal, I am initiating a. study of the
welder's task as reported by welders and welding supervisors
in the Pacific Northwest Region. To provide greater validity
for this study, you have been selected from nationally known
welding or welding related personnel to serve as a 'member of
a jury of experts. Will you please assist in this endeavor
by filling out the enclosed questionnaire and returning to me
An the self-addressed stamped envelop provided.

This writer is currently on leave from his welding instruction
duties at Everett Community College, and is conducting this
research under thedirection of Dr. Athol R. Bally at the
University of Washington.

Your cooperation in this project will be greatly appreciated
and a summary of the research will then be provided you on its

completion.

Thank you,

Charles F. Bacon
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Dear Sir:

This questionnzire is designed to provide information of the ta!,!-.s to- enable schools of
welding to update their welding curriculums. In pursuit.of this I ,,rr on leave from my
welding instructionduties at Everett Community College and am uri_!-:;;- directin of
Dr. Athol R. BL:i If Lin
Your-coopLation in this study r:s.A:ntial and will be greatly appreciated. Should you desire,
a summary ofth,3 PI?;' ;loll upon its completion. :1;.)

GENERAL INFOiWATION: (,:veldor)

1. Respondent's nPirrP

2. Name of industry

X

.

Thank you,

F: Bacon.

3. Type of products mono factcred

4. Employment entry skill !eye!:
a. Experience years
b. Welding tact or certification required

ale
UniOn check if nc,t required

4

et. Physic& exarmi az= required for employment yes no

7. By which of the below listed weldor employment recruiting procedures did you secure your
present employment?

a. State employment services t

b. Private employment services

c. Advertisements in local papers

d. Union halls

e. Welding scnoois

f. If other, l'st

(5-8) -

(7)

(8)

8. Highest educational grade level completed (9-10)

9. Your welding training was provided by:

a. CornmUnity C011ege

b. Vocational scfool

c. High school

d. Other

10. Was your vocational welding training adequate for your entry level employment needs? (12)

yes no

a. If answer has no, please list areas of deficiency in space provided.

-41

(NuTbers to the right, in parentheses, are for computer use only.)
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QIRECTIONSIfor the following section of questrOnnaire):

Evaluate the following statements in terms of their importance to a student preparing for employ-
ment in your industrial concern as a productioriweldor with respect to his ability to perform.

Circle ybur choice of response in the space provided whether it is necessary (N), desirable (D), or .

, unnecessary (U) forweldors to recbive training in the following subject areas.

EXAMPLE:

1. Ability tq'make a butt Weld

BASIC EDUCATION:
11. Mathematical problem solving ability encoMpaising arithmetic through

orT
basic algebra. ).

12. Basic understanding and application of scientific laws as related to
mechanics; i.e. (levers). ,

13. Human relations:
a. WeldorsuperVisor relations
b. Weldorfellow work man relations
c. Weldorsociety-relations

14. Communications:
a. -Write reports

V6rbally direct others

c,. Receive verbal communications

2- 15. Economics as related to:
a. Employment

b. Income and Taxes

c, Industrial organizations

d. Family finance management

WELDING RELATED KNOWLEDGE REQUIREMENTS:

16. Interpret blueprints, shop drawings and welding symbols.

17. Ability to make simple pictorial and three view drawings.
18. A.biJit9 to interpret and use drawings related to hydraulic and-

. pneumaiiesystems.

19. Ability to interpret and use electrical drawings related to
welding equipment.

20' Knowledge of weld charicieristics

#

a.

b.

c.,

d.

iA
f..
g.

Low and medium carbort_steel

Lowsky steels: i.e.

High alloy steels: i.e-..,(347)

Aluminum alloys

(T1)

#w

Magnesium alloys

Titanium alloys
Other

-112 ,

N (13)

N .(14)

,(15)

N- D U (16k
N (17)

N U' ( 1 e)
N D U (19)

N U (20)

N U (21)'
N D U (22)

N D- U (23)

N P U (24)

D U (25)
N D U (26)

N U (27)

N D lJ (28)

N D U (29)

D U (30)

N (31)

N (32)
'N D U (33)

N D U (3.4).

, N D 'U (35)
N D U :(36)



21. Heat treating of metals:
a. Annealing N D U (37)
b. Normalizing N D U (38)
c. Hardening N D .0 (p)
d. Tempering or drawing N D U (40)

22. Understanding of electricity'as related to:
a. AC-DC rectifier welding power source N D U (41)
b. 'Motor-generator welding power source N D U (42)
c. Alternating current power source , N U (43)

23. Characteristics of metals as related to weldability, melting
point; yield point, tensile strength, brittleness,-

expansion and contraction. N D U. (44)
24. Understanding of design for welded structure. N D U (45)5

Understanding of basic type joints and their characteristics
when welded. N D U (46)

26. Welding and its affect upon heat-treated metals. N D U (47)
27. Understanding of the terms and processes of welding. N D U (48).

,x,28. Understanding of the characteristics of a quality weld. N D U (49)
29. Understanding of the testing and inspection process. N D U (50)
30. Understanding of welding related.cost factors. N D U (51)
31. Production related:

a. Understanding of the possibilities and limitations of various
cutting processes with respect to metals and their alloys
used in industry.

b. Understanding of'the codes and specifications related to
welding; such as pressure vessels, piping, building safety, etc.

c. Understanding of welding sequences as 'related to distortion.
d. An awareness of hazardous fumes and gases when welding

on certain materials.

3

aas

WELDORS RELATED SKILLS AND FUNCTIONS
Equipment operation

D. U (52)

N D U (53)

N D U (54)

N D U (55)

a. Preis brake N

N

N

N

N

N

N

D

D

D

D

D

D

D

U

U

U

U

U

U

(.9) h. Lathe, shaper, ,

(45) mill, etc. N
Il

N

N

W

`N.
N

D

D

D

D

D

D

U

U

U

U

U

b. Punch
i. Jigs-fixturesc. Band saw (46)
j. Power sheard. Grinders and

sanders (47) k. " Hydraulic lifts' 1%,

e. Squaring shear,
brade, nibbler,etc.

f. Efficient use of
small hand. tools

g. Drilling equip-
ment

I. Pneumatic systems_
(48) m. Taps, dies,

reamers

(49) K. Others

(50)

113 i
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(57)

(58)
(59)

(60)

161)

(62)



4

33. Welding
a.,

b.

c.

d

e.

f.

g.

h.

related functions:
Oxyacetylene
gouging

N

N

N

N

D

D

D

D

.D

D.

D

U

U

U

U

U

U

(63)6
(64)

(65)

(66-)

(67)

(68)

(69)

(70)

i. Select materials
for job . N

N

N

N

N

N

D

D

D

D

0

D

U

U

U

U

U

U

U

(7.1)

(72-)

(73)

(74)

(76)

(76)

(77)

Arc gouging i Select electrodes
for jobMachine cutting

Repair welding
machines

k. Perform Hard-
facing

1 " Position for
weldingRead and interpre

prints for job
m. Heat treating of

metals
Perform job
layout

n. Metal spraying
and finishingFit up for job

Repair welding
machine leads and
grounds

o. Automated equip-
ment welding
related

MANIPULATIVE SKILLS FOR A PRODUCTION WELDOR

34. Checkin spaces provided
for each type of joint:

butt

ji;I:1
lap fillet corner edge

e
Weld

process
>.
ci

u
ra

0
17-

.-(D 4.00
4.4 ft I " . 2 ,..00

o tt 1-, 2
;,-.00,>,-.0
0 ro I 2 o to I-

W
2

, (computer use) 1 2 3 4 5 6 )7 8 9 10 11 12 13 14 15 16 17 18 1920
. .

a. In columns below
each joint cheek

positions weld
proOess is used.

Flat wela.

Horizontal
Vertical .

Overhead
.

.

.
..

b. In columns below

each type of joint
check processes

used for weave Or

stringer beads.

Stringer

beads

-.. ,

weave .

other , ..

Fi )
)

.

.

,

(Space for additional comments you may wish to make.)
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Dear Sir:

This questionnaire is designed to provide information of the weldor's tasks-to enable schools of
welding to update their welding curriculums. In pursuit of this goal, I am on leave from my
welding instruction duties at Everett Community College and am under the directiorrof:Dr. Athol
R. Baily at the University of Washington. i
Your cooperatiOn in this study is essential and will be greatly appreciated.

.

Should you desire, a
summary of this research will be provided you upon its completion. _ yes no

Thank you,

eA,....,,,z... r ea...e.,e,L.
Charles F. Bacon -

GENERAL INFORMATION: (Supervisor of weldors)

1. Respondent's name

2. Name of industry 1.

3. Type of products manufactured

4. Weldor employmerit entry skill level requirements: (5)

a. Experience

b. Welding test orcertification required

5. Union affiliation

6. Number of weldors employed (6-7)

7. Physical examination required for employment yes no (8)

other .

8. By which of the following methods are weldors recruited for employment? (9)

a. State employment service

b. Private employment'service
c. Advertisements in local papers

d. Union halls

e. Welding schools

f. If other, list

9. Do you have any.general education grade level requirements. yes

no. If yes, please list,

10. Your weldors were trained principally by:
..

a. Community college

b. Vocational schools

c. High school vocational Orograrril

d., Other

11. Was the vocational welding training adequate for your weldor's entry level employment

needs? yes no

a. If yoUr answer was no, please list areas of deficiency in thespace provided.

a

(Numbers to theright in parentheses are.for compUter use only.)
GO

(10)

(12)
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12. Please list within your industrial concern the job levels of personnel who are employed in
weldor occupations by skill level, that is,

"tacker" tacks mild steel in flat, horizontal, vertical and 0/H positions

.0*

DIRECTIONS: (For the following section of questionnaire.)

Evaluate the following statements in terms of their importance to a student preparing for employ-
ment in Your industrial concern as a production weldor with respect to his ability to perform.

Circle your choice of response in the space provided whether it is necessary (N), desirable (D), or
unnecessary (U) for weldors to receive training in the following subject areas.

EXAMPLE:
1. Ability to make a butt weld

.
, N D U

BASIC EDUCATION: . / - ((i.

13. Mathematical problem solving ability encompassing arithmetic through
basic algebra. N

N

N

N

N

N

N

N

N

N

N

N

,

N

N

N

N

.

.))

D .

D

D

D

D

D

D

D

D

D

0

D

0

D

D

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

,U

14. Basic understanding and application of scientific laws as related to
mechanics: i.e. (levers). -

15. Human relations:
a. Weldor - supervisor relations

. ,

b. Weldor - peer relations

c. Weldor society relations
16. Communications: ,

a. Write reports ..

b. Verbally direct others

c. Receive verbal communications

17. Economics as related to:
a. Employment
b. Income and taxes - e .

c. Industrial organizations
d. Family finance management

WELDING RELATED KNOWLEDGE REQUIREMENTS:

18. Interpret blueprints, shop drawings and welding symbols.

19. Ability to make simple pictorial and three view drawings.

20. Ability to interpret and use drawings related to hydraulic and
pneumatic systems.

21. Ability to interpret and use electrical drawings related to
welding equipment. r

117 I

(13)

(14)

(15)

(16)

(17)

(18)
(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)
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WELDING RELATED KNOWLEDGE REQUIREMENTS: (Continued)

22. Knowledge of the welding characteristics of:
a. Low and medium carbon steel
b. Low alloy steels: i.e. (T1)

c. High alloy steels: i.e. (347) `-`7-7t;

d. Aluminum alloys
e. Magnesium alloys
f. Titanium alloys

9. Other

23. Heat treating of metals:
a. Annealing

b. Normalizing

c. Hardening
d. Tempering or drawing

24. Understanding of electricity as related to:
a. AC-DC rectifier welding power source
b. Motor-generator welding power source

c. Alternating current power source

25. Characteristics of metals as related to welda6ility, melting point,
tensile strength, brittleness, yield point, expansion and
contraction.

26. Understanding of design for welded structure.

27, Understanding of basic type joints and their characteristics when welded.

28. Welding and its affect upon heat-treated metals.

29. Understanding of the terms and processes of welding.

30. Understanding of the characteristics of a quality weld.

31. Understanding of the testing and inspection process.

32. Understanding of welding related cost factors.

33. ProdUction related: \-
a. Understanding of the possibilities and limitations of various

cutting processes with respect to metals and their alloys
used in industry.

b. Understanding of the codes and specifications related to welding;
such as, pressure vessels,. piping, building safety, etc.

d. Understanding of welding sequences as related to distortion.

,e. An awareness of hazardous fumes and gases when welding on
certain materials.
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FUTURE 'WELDING TRENDS:

:',11`;'; IFS - t:ne s:;ction of )

C*17.-.11tu :a tnn fo:;or.irr, r it uS to the welc:ing trends :. on o
industry and welding training.

34. Trie Weldor:
E. PD`T,C7F.t3 7rt numbe-s of v.e!ciors 'ndustry. (56)

1v E'zi c& trained'

' vocat.ondl welding cleses

(21 Privat.: :ocationa', welding classes

(3) Post high school vocational welding classes

(4) A combination of the three above methods plus industry provioing
or, the job training relative to their particular needs.

Prisiate industry train their own people.

(61. Other

35. k'eici Process:

a. Oxy-acetylene increase decrease other (57)

b. Metallic arc ,, ,, ,, (58)

c, Gas metal arc (solid core) " ,, ,, (59)

cl. Gas metal arc (inner shield) " , . (60)

e. Tungsten inert-gas arc ,, (61)

f. Plasma arc ,, ,, (62)

g. Ultra sonic If II II
. (63)

h.

i.

Other ,, ,, ,, (64)

36. Should welding schools be involved with weld pr certification (55)

Yes no

37. Should welding schools be involved with the teaching of welding code requirements. (66)

yes no

(Comments you may wish to make.)

38. Should welding schools inter into more cooperative educational programs with industry (6Z)
employing weldors?

Yes no Other. If yes, please list suggestions for implementing. ,

119
g0
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TABLE IV',

k

COMPARATIVE TABULATION OF THE NEEDS AND REQUIREMENTS

FOR THE TRAINING OP WELDING OPERATORS

10 In a proposed.
e

post high school curriculum, evaluate the im-
portance of each subject area for the following position.

Industry Jury

Total N D

Communications:

a Reading , 37 86.5 10.7

b Report
Writing 36 5.6 41.6

c Speech 37= 40.9 51.4

Mathematics:

a Zait
27 11.1 63.0

b Algebra 36 5.6 41.7

c Analytical
Geometry 36 19.4

-d Calculus 36 5.5

Chemistry 36 11.2 36.1

Physics 34 2.9 50.0

Metallurgy 35 14.3 74.4_

Psychology 37 2:1.5

Political
Science 36 2.8 16.7

.

, U. Total N D U

2.8 15 66.7 13.3 20.0

52.8 14. 21.6 427 35.7

29.7 - 15 13.3 46.7 40.0

25.9 16 37.5 6.3 56.2

52.7 13 30.8 7.7 61.5

80.6 15 6.7 13.3 80.0

94.5 14. 100.0

52.7 15 20.0 26.7 53.3

47.1 14 '14.4 42.8 42.8

11.4 16 25.0 62.5 12.5

78.5 15 6.7 13.3 80.0

80.5 .15 6.7' 13.3' 80.0

120
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TABLE IV (continued)

Welder

Industry . Jury

Total N D II Total N.

%

Industrial
'Safety 38 60.5 34.2

Engineering
Drawing 36 27.8 58.14

Blueprint
Development
and Reading 28

Electric Mach-

46.5 50.0

ines and
Controls 35 14.14 57.2

Electric Cur-
rent Theory 36 11.2 47.3

Labor and
Management ,37 16.2 32.4

Welding
Theory 37 64.9

Strength of
MaTterials 37 324-

Non-destruct-
ive Testing 37. 13.5

Physical
Education 35 17.3

%

5.3 ]1 71:4

13.8 15 26.7

3.5. 16 75.o

28.14 16 37.5

41.5 15 26 .t

51.4 15 6.7

29.7 5.4 15

146.0 21.6 16

64.9 21.6 16

17.3 65.4 114

21.5. 7.1

- 60.0 13.3

25.0

50.0 12.5

60.0 13.3

60.0 33.3

,73.3 20.0 '6.7

31.2- 50.0 18.8

31.3 56.2 12.5

ti

28.5 7.2 614.3

Basic Mach-
ine Technol-
ogy 32 2i.8 46.9 31.3 16 31.3 50.0 18.7

Welding 11

Applications 38 60.5 39.5 16 87.9. 12.58

121
12
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TABLE IV (continued)

Welder

Industry Jury

Total N D

Oxyacety-
lene Welding 36 75'.0 25.0

A-rc Welding 37 92.0 8.0

Inert Gas
Welding
(Mig and Tig)35 65.7 343

What Graduates Should Know:

11. Welding
Processes:

Oxy-acety-
lene Welding 36 83.3 15.7 .

Shielded Met-
al Arc We
ing- 37 83.7. 16,3.

Atomic Hydro-
gen Welding 35 29.0 i 51.5

Carbon Arc
Welding

Tungsten
Inert-gas
Aro Welding

37 48.6 43.3

36 55.6 36.2

U Total N U

16 87.5
4

12.5

16 100.0

15 109.0

16 81.3 12.5 6.2

,15.100.0

28.5 14 /14.3 35.7 50.0

8.1 14 28.6 42.8 28.6

8.2 15 100.0 «

Metallic
Inert-gas
Arc%Welding 54 55.9 41.2 2.9 16

Short Are
Process 35 48.6 42.8 8.6 :15

Submerged
Arc Process 33 45.4 48.5 6.1' 15

87.5 6.2 6.3

73.3 13.3 13.4

60.0 26.7 13.3

122_
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TABLE IV (contintied)

r

Welder
ti

Indus try Jury

Total N II Total N

Plasma-Arc
Process 33 18.1

Resistance
Welding . 34 50.0

Surfacing and
Mcqallizing 32

Cutting: -

a Oxy-acety-
lens Mach-
ine 36

b Oxy-acety-
lens Man-

34

c Powder Cut-
ting Pro -
cess 36

66.6 15.3 14 28.6 42.8 28.6

14 42.8 42.9 14.3

37.5 50.0 12.5 14 57.2 21:4 21.4

38.2 11.8

63.9 33.4 2.7 16' 81.3 12.5 6.2

73.6 26.4 15 86.5 \ 13.5

30.5 58.4. 11.1" 15

d Arc Cutting
Process 36 55.5

12 Nature of Steel ,
and Iron:

a Process of
Making
Steel 36

44.5 15

5.5 61.2 33.3 16.

60.0 '20.0

60.0 20.0

31.2 37.6

t

20.0

20.0

31.2

123
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'TABLE IV (continued)'

Welder
1

Industry
r

Jury

Total N D U TOta1 N

124

rop- -

erties of for- 4
rous metals
important to

- the welding
process such
as weldabili-
ty, ductil-
ity, melting
point, yield
point, tensile
strength, brit-
tleness, expan-
sion and con-
traction 35 40.0 54.3 5.7 16 62.5 37.5.

13 Complete
understanding
of welding
symbols 37 89.2 10.8 ' 16 75.0 25.0

14 Understanding
of the hard 4.t

surfacing
process and
materials 37 40.5 54.2 5.3 16 43.8- 50.0 6.2

15 Understanding
of design
for welded -%
structures 33 15.3 57.4 27.3 16 18:7 62.5 18.8

16 Understanding
of basic type
joints and
their charact-
eristics when
welded 37 65.0 29.7 5.3 .16 62.5 31.3! 6.2

flc

124
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TABLE IV (continued).

Welder

Industry f Jury

Total N D U Total N. D U

17 Welding and
its effects .

upon heat-
treated metal 36 52.7 41.7 5.6

18 Understanding
of the terms
and processes
of welding 37 73.0 27.0

19 Understanding 4

of the char-
acteristics
of a quality
weld 36 91.7 8.3 f

20 Understanding
of testing
and inspect-
ion procesa 36 33.4 55,6 11.0

21 Factors of
cost involved
in bidding on
welding jobs. 37 54 -51.4 43.2

22 Understanding
of electric-
ity concerd-
ing the weld-
ing circuit
and its effects
upon welding 36 380 47.2'. 13.9

23 Understanding
of the princi-
ples of flame
cutting and its .ar

,

application to . t

manual and mach-
ine cutting 36 61.1 '.38.9

Z25

1

16

i6

50.0

75.0

16 93.8

16 25:0

16 6'.2

16 37.5

. t
.

;

'16 75.0

, 50.0-

25.0

6.2

62,5 12.5,

43.8 50.6

50.0 12.5.

12.5 12.5



-40

"

TAB,T2 IV- (continued)

Welder

,

Industry Jury

TOtal , N- .D U Total N D
;

- %

U

24 Understanding
of the effect .

orflame cut-
ting on met -
ais and their
cutability 36 52:8 Alk7 5.5c ,16. 75.0 ,:, ,g5.0

What Graduates Should be Able to Do:
a

25 Observe pioR-
er safety c

precautions
involving the
use of arc
welding
equipment 37 94.5 5.

26' Operate and
maintain arc
welding -

equipment 37 75.6 24.4

27 Select the,
-correct Are
welding
electrode for
each job 37, 75.6

Pass welding

24.4 g

certification
tests in the 111.

various weld-.
ing posit-
ions- 37 31.1 13.5 5.4 -16 100.0

016

16

16

160.0-

81.3

75.0

12.5

25.0

6.2

126
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TABLE IV (continued)

Welder

Industry -3 7

Total N II Total N .b'
s

II

29 Observe the
necessary
safety pre-
cautions ,when
using oxygen
and -acetylene ,

in the weld-
ing and cut-,
ting process 37 89.2 10.8

30 Select the
proper weld-
1,ng flux for
each job

Atit,

31
Mak :;;Ttrtis-
Lac welds
on ferrous

,

metals .114f.}all
positiptiv: 37 94.6. 2.7

37 81.1 18.9

32 Weld pipe and
sheet metal
in all stand-
ard type of
joints 35 83.0 102

33 Biaze and
braze weld ` 37 ,62,2 27.0

34 Make aircraft
type tubular .

joints 35 37.2 .40.0

Do fusion
welding of
cast iron 35 48.5

4

16 100.0" ,

2.7

16

16

32.8' 16

'10.8z, 11

22.8 16.

14.30 16

62.2 31,2 6.6

100.0

100.0

91.0

50.0 25.0 25.0

62.5, .25.0? 12.5

127
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TABLE IV (Continued)

Welder

i

Indus fry
,
Jury

Total' N D II Total N D 'U

36 Do fusion
we of
stainless. ,

steels

37 Do" welding
'4:tf. aluminum
alloys

38 Apply hard
surfacing
materials.

cq

39 make -Arawings

prints

40' Read and
interpret
blueprints
and other
related
specificat-
ions

36 58.14 33.3

l

36 66.6 30.6

36- 52.8 38.9

36 5.5 ,38.9

37 67.6 32.4

128 f.

IC

8.3 16 87.7 6.7 6.6

2.8 16'_-87.5 12.5

8.3 16 56.2 37.2 6.6

55.6, 16 6.6 43.4 50.0

16 62.2 31.2 6.6
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1974 WELDING TASK ANALYSIS

Charles Frederick Bacon

This research superviSed by Dr. Athol R. Bally, Ed. D:*

This. post masters degree research has been conducted

for the purpose of providing current empirical data fry which
4..

relevantwelding.curriculums may be updated.
a.

Current welding occupational research does not exist

or is, .11mited in; scope.

Job classifications do not accurately reflect "welding

job" functions; '.therefore, the development of curriculum and

the training of Welders may or may "not be relevant. ThiS

:study has sought information to provide for:

1. Updating of.welding curriculums.

2. Establishment of an occupational ladder.

3t, To seek'the commonalities among the many facets
of. welding in the various metal industries.

The first stage of the descriptive survey was sentto

all potential industry employing welders withinoWashington

State, Portland, Oregon, and Vancouver, British Columbia;

requesting their cooperation that an indebth questionnaire

be filled out by a welder and a welding supervisor. The five

questions sought the following information:

1. Correct name and address of'industry.

2. Do you hire production welders?

3. What percent of 'welders you hire from vocational
schools?

4. Do.you feel they should be more adequately trained?

5. Will:you allow a welder and welding supervisor to
fill out an information seeking questionnaire?

1

129



The second stage of the survey. consi3ted of tw9 detailed

quetionnaires, one for the welder and theother for the welding

:supervisor. .The welders' questionnaire consisted of thirtx-sii

statements divided into five sections: general information,

basic education, welding related knowledge requirement -s, welders'

related skills:and functions, and the manipulative skills for

la production welder. The welding supervisors' questionnaire

A consisted of thirty-eight statements divided into four sections:

gerkpral information, basic education,--welding relattId khogIddge
,

requvements, and ftiture'WelaIng trends

To prOtde.a. comparative base for evaluation of data,ti PI:
the welding supervisors questionnaire was mailed to regional

American Welding Society presidents throughout the Uhited

States and other selected industries.

For additional information the writer Initiated a

compute search "Eric" for related research, library research,

personal interviews, and relied on the writer',s own personal

experiences. The questionnaires were designed for computer

utilization to provide for numerical computation of data.

The second chapter has provided an account of related

,research relevant to this study.

Chapter three has.provided a sgmmary of the preliminary

questionnaire data. The results have indicated 29 or 42% of

the respondent6 do not hire any weloteiss from vocational welding

schools. There were 54 or 87% of the respondents who felt

welding schools should do a better job of ti4ining welders for

their employment needs.

.12



chapter four has provided an analysis of the in-depth et.
4

questionnaire filled out by,the welders.

Chapter five has provided a comparative analysis ftbm

data supplied by the regional welding supervisors-and the

nationally selected control group.

Chapter six has provided a comparative summary analysis

of fall data from the regional welders, welding supervisors

and the_nstionally selected control group: A brief comparative

analysis has been pr871-ded concerning current data from this

study with data provided by the Bacon 1964 thesis on the

eider's educational needs.

Following the summary of data within Chapter six, the

follow:ing conclusions were drawn:

1. Large percentages of industry do not hire any welders
directly from vocational welding schools.

2. Many respondents felt the schools should do a better
job of training welders for their industrial needs.

3. The need exits for greater industry-welding school
cooperation fiSr the training of welders. The-anti-:
cipated need for large numbers of new welders could
best be met by cooperative training programs with
industry providing the final training aspects
peculiar to their respective Aeeds.',

4. The largest percent of welders were trained by
vocational. welding schools.

'5. Welding schools should teach welding related certi-
.fication requirements for the welder but should
not become certification stations.

6":" The trainee welder should be taught general'infor-
mation relative to weldihg code requirements.

7. 'Welders need to know Tiov4o make and use welding
drawings and symbols.

f
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.8; Basic education involving mathematics, scientific
laws of mechanics, humaii relations, communications,
and economics related to employment and home was
thought to be desirable knowledge, for all welders.

Welders need to know and understand the metallur-
gical characteristics of cejnrnon metals and the
effects of welding on them.

10. Welders were expected to know and understand the
characteristics of a quality weld, welding sequences,
welding processes, testing and inspection procedures,
and weld-joint design and theirfwelding characteris-
tics.

11. Welders should have'a working knowledge of most
welding related equipment operation and specifi-
cally of grinders, sanders, hand tools,
fixtures, and taps, dies and reamer's.

12. Welders should be able to arc gouge, fit up and
position_for job, and select electrodes and materials
for the job.

13. Welders should possess certifiable ski
metals, types of welds tnd joints, fi
processes with some experience in th
related to out of position, poor fit

stfaXA

100(
14. The occupational ladder for industrial welders

varies greatly throughout industry or does not exist.

-15. Oxy-acetylene welding should no longe-r be considered
an industrial-welding process.

16. Welding related aspects of safety should be known
and understood by all welders.

17. The majority of welders are'high school graduates.

18. Of the various regional industrial welder recruit-
ment,procedures, the largest percentage were recruited
through the Anion halls.

19. Most welders are required to be affiliated with one
of the several unions having jurisdiction of welders.

20. The majority of industry employing welders have no
physical examination requirements.



The appendixes were included to provide the reader with

specific and general comments and tables from the'welders,

wc._1ding supervisors, and the control group questionnaires.

Appendix A with Parts 1 and 2 has all comments and data rela

tive to the preliminary questionnaire. Appendix B provided

with Parts 1 through 9 has provided for all comments and data

tabulation relative to.the welder. Appendix C with Parts la

through lla and 11b, has included the comparative data and

tabulations for the regional welding supervisons_and the

national control group. Appendix D has'provided a list of

industrial concerns while Appendix E lists the nationally

selected control group. Appendix F with Parts 1, 2, and 3,

lists the types of products manufactured Tor'each group

listed separately. Appendix G lists information seeking

letter, preliminary questionnaire, and the control group

cover letter. Appendix H has included the welders' question

naire, while Appendix I has provided the welding supervisors'

Control group questionnaire. Appendix J has included Table

IV which has welder training data from the 1964 Bacon thesis

on welding, University of Washington, Seattle, Washington.
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