2 (

"~ ' DOCUMENT RESUME

" BD 109 361 . . R - GE 004 144
AUTHOR .Bacon, Charles Predérick : ' , ,
TITLE "1974 Welding Task. Analysis. - ' .
_ PUB,DATE ° 74 CoL )
NOTE - 145p. '

. EDRS*PRICE 4 MF-$0. 76 HC-$6 97 PLU§ POSTBGE .
DESCR%PTORS - Career Ladders; ‘Currfeculum Developmen€° Data
: Analysis; Fducational  Needs; Employment. /
Qualifications; Information Needs; Job Harket Job
Skills; Hanpower Ne eeds; nechanlcal Skills; Metal
. Working Occupations; Occupational Information;
*0ccupational Surveys; Scheol Industry Relationship;
Statistical Data; Tables (Data); *Task Analysis;
: *Trade and Industrlal Education; *Welders; -
’ . .  *Welding . , . . !
ABSTRACT . L ‘ :
B The study seeks to prov1d° purrent eppirical data fqr
welding curriculum development and updating and for pn occupational
ladder. To secure 1nformatlon, a descrlpt ve survey Was conducted in
Washingtan, Oregon, and British Columbla. A welder d weélding
supervisor .in each of 58 responding indus Fr;es fillgd out an in-depth
questionhaire; the respondents represent both large and small
industries hiring from 4 to 600 welders. Quostlonna res , filled out by
12° Amerigan Welding Soc1ety regional: pre51dents assyred the study .
greater validity. The guestionnaire consisted ‘of 36 |questiors divided
- into five sub-divisiqns: general information, basic |leducation, ’
-weldlng-related knowledge requirementsy welder-relatled skills and
functions, and. the manipulative skills requlred for production
welder. The analysis of the questionnairé is providefl ‘
questlon—by question within each section of the stud
necessary *data tabulation provided and referenced. -
recommendations. for curriculum development emphas;ze
area surveys of needs, school-industry cooperatiqn,
~occupatlonal ladder, more cooperative work-experienc
instruction of experienced welders to enable then to
on-*ho-job trainers of new welders. Extensive appénd
copies of the gquestionnaires, inférmation about and
the respondents, and a list of 1ndustrlal concerns.

, With the*

even -
'the need for
eévelopment of an
‘programs, and
become )

xes include

emarks ‘made by
(aJ) -

.‘ Y
)
N g
\_' -~ >y ., .

********************************************************************;ﬁx

* Documents acquired by ERIC include many informal unpublished , ¥
* materials not available from other sources. ERIC makes every effort *®
* to obtdin the best copy available, nevertheless, 'items of marginal *
* reprodqé&hi%éty are often encountered and this affects the quality *
* .0of the microfiche and hardcopy reproductions ERIC makes available *
* via. the ERIC Document Reproduction Service (EDRS). EDRS is not *
* responsible for the quality of the original document. Reproductiopns *
*
* %k

jupplled by EDRS are the best that can be made from the original.

*
*************************************#******************************

(

IC o ' ' . A
P! . . . ' -~ .
K - ‘ e
AruiText provid c . a a .
, . - . .o,




I3 ,
. i X . l‘J/’S

te

. " * 7 . ACKNOWLEDGEMENTS

This writer wishes to express his appreciation to

DF. Athol R. Baily under whose guldance this researc¢h was
v ) R G ,.-

conducted at the University of Washington. Ry o

> The writer's ability to complete this research ‘was

greatly enhanced by the. patience, 1ove and assistance provided

. by his wife, Margaret - Thanks. ‘ o i
Further appreciation is expressed for the cooperation -
of Miss Jeanneate Poore, President Gordon ‘Smith, Vocational .

Dean, and assistance by Dr. Roland ¢. Stemmer,- Donald Noreen,
X <
Vern Booth, and others of the welding staff at Everett Community

;

College. . . - )

. The responses of every respondent participating_in this
/

-

study has been greatly appreciated
S . - Charles F. Bacon\‘ ' : 4‘

- | . | ’
.
.
) . ‘g::«és&o»f 10 nevnoou\.e TS COPY
O MATERIAL HAS REEN GBANTED gy

F. Bacon

HONS OFER,

‘ ATH

| - UNDER AGREEMENTS WiTw THE NAT "

| ’ SITUTE oF EOUCA T FURY SN B
o HER REPRO

’ , 10 Emc ANO ORGAN'ZA

T10M oUTSIDE ™E

. . ERIC Svet

. - OQUIRES  PERAMISSION OF 'THE hod EM RE
ONNER PYRIGHT o

A}

‘Y




KY

05 DEPARTMENT OF HEALTH
EOUCATION & WELFARE
NATIONAL INSTITUTE OF

EOUCATION * erro
UMENT nAS BEEN R
YC:\csE;ochA:_-v A¢ RECEIVED FROM

THE PERSON OR ORGANIZATON ORIGIN

ATING i1 POINTS OF VIEW OR OPINTONS
“TATED DO NOT NECESSARILY REPRE

SENTOS FICIAL NATIONAL INSTITUTE OF
£OUCATION POSITION OR POLICY

1974 WELDING TASK ANALYSIS

-

by

CHARLES FREDERICK BACON

-

A pést masters degree study conducted for
the purpose of~updatiﬁg welding technology- curri-

culum at Everett.Coﬁmunity Collegeuand for others

with comparable needs.

£

UNIVERSITY OF WASHINGTON
1974 - -

¥

d ‘

[
{
.

Under the direction of Dr. Athol R. Baily,

F

Inaﬁsﬁrial Education professor, and with the coop-

eration of weldiné\instructors at Everett Community

College. ) //f N

Approvea by Dateéﬁég;;é&?ééf:(fi;E?/'




!
i
/
/
/

/-
/

o
I

|

/ .
«

-

—

Co

/
i

/
/

Chayles Frederick Bacon

opyright by

H

/ 1974 .

/

\\&\

*
)
,
.
.
Py
]
’ LY
»
. ¥
[ )
.
,
)
~ -
g}
-
; 4
.
N Y
‘
3
. .




1974 WELDING TASK. ANALYSIS

. Table of Coritents

Chapter ' . ;2?
© INTRODUCTION . =/ ~_

-

Purposé of the Study
N
The Need for the Study
Mgthodé of Research .and Sourées of data

Methods of Re§earch

[

SR L S I

"“Sources of Data

Limitations

!

‘Definitions of Terms
Welding
Wélder

A

Welding Operétor

AWS
ASTM,

ITI REVIEW OF RELATED RESEARCH

.- History of Welding

3
l
.
4
5
5
5
6
X
6

Literature Related to Welding Analysis

=
o

Summary of‘Related Research

%

- -
H

SUMMARY .OF PRELIMINARY QUESTIONNAIRES .

ANALYSIS OF THE WELDERS TASKS AND RELATED SUBJECT
MATTER AS REPORTED BY WELDERS ON THEIR QUESTION-
NAIRE REPLIES ' .

.

Analysis of Welders. Questionnaire sent to Industry

General Information




Basic Education

Welding Related Knowledge Requirementé.
% .

Wwelders Related Skills and Functiocns
Manipulative Skills of a Production Welder

ANALYSIS OF THE WELDERS TASKS AND RELATED SUBJECT
MATTER AS REPORTED BY WELDING SUPERVISORS AND A

_ "NATIONAL CONTROL GROUP ON THEIR QUESTIONNAIRE
RETURNS

General Information

_Basic Education
Welding Related Knowledge Requirements
Future Welding Trends 7

SUMMARY OF THE ANALYTICAL STUDY TOGETHER WITH
CONCLUSIONS AND RECOMMENDATIONS \

Summary = - ' A

. : ~ \

_General Information

v

Questionnaire Analysis

Comparative- Analysis with Data frém Bacon's
1964 Thesis

Conc}usions

Recommendations

BIBLIOGRAPHY

. APPENDIX ‘ /

. A | Part I Comments Made by Respondents o1 ‘Prelim-
‘ o : inary Letter of Inquiry N

{

Part II Table 1, Préliminary Questionnaire
: Data Tabulation

" Comments Made’by Respondents oh Welders Question-
. haire Cor ' K

-

_Part I Certification (or) Weld Test Requirements

Part. TT Union Affilitation
¢ '

iii




Part III‘K‘Récruiping ProceayreE;Used Qy‘Indu;try - 63
- Part IV :; Respo;dents.Edgcat§6nal Grade Level {61
Paft'V M-Types of Schools Respondents Attended
for Welding'Training‘ _ ' , 64
N Pa;t VI | Was heldingvTraip;ng Adequate . i 65
. Part VII Comments Question 11, through 35 . 66
. Part VIII General Comments . ‘< 66

PaE}/IXV Pable "II Questions 1 through 36
Welders Questionnaire Data Tabulation 68

C COMMENTS MADE BY RESPONDENTS ON WELDING SUPERVISORS
AND CONTROL GROUP QUESTIONNAIRES

Part Ia, b Experience Requirement Remarks ~ TU
B Part IIa,”Db Types of Certification Required . ] 75¢
‘Part II¥a, b Union Affiliation. ’ 76
pdrt IVa, b Remarks - Was Welding Training
. Adequate . . 78
1 . Part Va, D Welder Occupational Ladder Listing 80
_Part VIa, b Remarks - Questions 13 through 33 : 83
Part VIIa, b Remarks - Question 34 B 84
' Part VIIIa, b Reparks - Question.35 ; 85
Part IXa, b  Rémarks - QueStion 36 85
) . b ,
Part Xa, b Remarks - Question 37, Certification,
") ) School-Industry Relationship 86
Part XIa, b - Remarks - Question” 38, Cooperative )
Training ' 88
Part XII Table III, Questions 1 through 36 |
Welding Supervisors and Control
j¢ ¢ Group Comparative Tabulation 91
D LIST OF INDUSTRIAL CONCERNS N 101

E JURY OF EXPERTS (CONTROL GROUP) NATIONALLY SELECTED * 103

F TYPE OF PRODUCTS MANUFACTURED BY INDUSTRIAL ‘
CONCERNS REPRESENTED WITHIN STUDY ' L .IOU

Q ; iv




N

" B -

Part’I Weldérs_

Part II 'Welding Supervisors =
Pa;t III Control Group )

CORRESPONDENCE - - \

Panp,I Informagion Seeking Letters

Parﬁ II vPreliminary Letter of Inquiry with

- Questions

Part III 'Control Group Cover Letter ¢ d

WELDERS QUESTIONNAIRE

WELDING SUPERVISORS. QUESTIONNAIRE

- 14

TABLE IV CQMPARATIVE TABULATION OF THE NEEDS AND

' REQUIREMENTS FOR THE TRAINING OF WELDING OPERATORS

4

e}

O

N
"

108
110
111
llé

120




‘ LIST OF TABLES

t

Table - ': . . Page
I Preliminary Qqestionnaire Data, Tabulation 59

II Welders Questionnaire data tabulation - 68

T III. Welding Supervisors' and Control ‘Group .
" Comparative Data Tabulations 91 .
§ L. o
IV Comparative Tabulation of the Needs.and
Requirements for .the Training of Welding -
Operators (Transferred from 1964 Bacon ~
Thesis) , : . . 120.

{

vi




o ~ - r
- / " ’ A
. ) N - ~
« - " WELDER'S TASK ANALYSIS
CHAPTER I
* /; s ) N
- INTRODUCTION . i

\ . R
I3 . )

Every facet of humarn éndeavor has—been affected by the
scientific advaﬁ%emént of our age. The methods and téchnology

of the 1960's is no longer adequate for the fiercel& competi-

tive realilty
exported its
.torn nations.
advanced and
it is impperat

change -

United States.
/

of the 1970*s. The United States,gf America has
\ -~

technology and treasure for the rebuilding of war

These nations in 1974 are'technologically

e

in many areas of technology are surpassing the
With an enefgy shortage facing this nation,

ive that our educational system be abreast of
-~y . . - —/

-~
»y

N This writer has conducted a task analysis of the welding

occupation to provide empirical data from which relevant welding
’ ¥ " . ) '
developed.

-

curriculums may be

research does not exist.

Current welding occupational

Job classifications do not accurately

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

curriculum and the training of welders may or may not beprslevént.

¥
N

. This s

welding curri

ladder. .

Purpose of the Study
tudy seeks to providé currefit empirical data for

culum development, updating and an occupational

»




Need for the Study

The need fop 'this study has been demonstrated by the

following reasons: E .

s

1. Lack of current research from which o build
currioulum o ] .
No well-defined occupational ladder within industry:
Lack of information concerning commonalities among ,

the many facets of welding in the various metal

—_

industries;

- 1
.. “a [

-

Method of Research and Sources'of Data

"Method of Research. To secure current information for .

the training needs of\WEIders the descriptive $urvey method of

research was used. ‘The descriptive survey was-‘conducted in two

¢ x : .
stages. The first questionnaire requested industrial coopera-

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

and a welding supervisor. (See Appendix A.)

.

Sources of Data.. The sources of data for this study
! \ y ¢ .
were production welders, welding supervisors,.and welding lit-
' . ~ « L .
verature from professional societies, government‘and educational

agencies throughout the United States and Canada.
Twao hundred and eighty letters of inquiry were mailéd
to,industries of Washington State, Portland, Oregon and Vancouver,
-,British Golumbia. ’From this group eighty—fide responses were

returned of which fifty-eight desired further participation in

&
’ '

a

2




<.
r

the -study. An additional ﬁwenty-pine'copies were mailed to

) industries either nbt résponding or were added to a revised

4

mailing list. - . ’ .

]

To assure greater validity ﬁor.ﬁhe stu&y tﬁentyltwo

questionnaires “were mailed to American Welding,Society

Régionai presidents. From this maiiing twelve cbmpleteq .
'questiéhnéi}es were selected for a control groﬁp. Eqr addi-
tional/data;sources the writer has relied upon hiéiwéldisg-

s related.gxperiéﬁces and observétibnSz iéetters'aﬁd interviews

.with pérsons having expertise in the welding occupations -

3 - -~

have been invaluable. R

* Limitations . '

- : » -
s -~

This Welding‘technology task'analysis‘gf tpgﬂwelder.
_ is lim%?éd in thq‘fo}lowigg ways: o ' n \
1. T?e-shrvey was limited to the geographic ‘boun- ' [
. ‘ .daries of Washington'State,‘Portlanq, 6régon, , , .
,and Vancouver, British Columbiay |
2. The preliminafy questionnaire of five queétions
was limited to two.hunﬁred and eighty (280).-
3. The responéeé Sbtéined from 1ndus£ry were limited

to their willingness to answer énd their personal

.
v .

‘ knowledge. ,

L, The welding processes of concern for this study




‘regarding their usagé throughout the study.
» .

- o

were 1limited to oxy-acetylene Welding (OAW) and Cuttihé,
Shielded Metal Arc Welding (SMAW), Gas Tungsten Arc

Welding (GTAW), Gas Metal-Arc Welding (GMAW), and‘Flux B

N

——

Cored Arc Welding (FCAW) , , . ' ‘L :

5.'The study has included limited research of- current

- s

welding publications LS , - ’
* 6. Jas limited to the,industries employing
7 - . L
’ ‘A - q "’/-
"Definition of Terms S

?

- . -

. . - P - . - - kY
The following definitions were provided to assure clarity
- . . SR ¥

i ’ . . 5 %
Welding. * Welding is.a localized coalescence ,of metals

. w .

where coalescence is produced by heating to 'sﬁétable temper—

ature, with or without the application of'pressure, and With

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

has a melting point approximately the same as- the base metal
or has a melting point below that of the base metal but above

800°F. R e

& .

Welder; An operator of welding equipment or an'opera- -
tor.who makes welds (preferred definition) " (This preferred

definition shall oe used throughout this study) A machine

X

for doing welding . T )

Weldor.q An operator of welding équipment or an operator

x

who.makeslthe welds. - . ’




& '
, . .
, ) )

.
\] . . .
v - . . .

s — 'Weldiﬁg§0peiator:' One.who does welding. A %eiding

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

ferred.) ) - » : R - '/

N4 N <

A.W.S. Americar Welding Society, 2501 N.W. Tth Street,
Miami, Florida 33125. - ' o - f s
. ) . v
i

A.S.T.M. Amer}éan Society of Testing Materials, 1916

2

Race Street, Philadelphia, Pennsylvania 19103. -

— Y
NC. No comment. . »
, . \

WS - Welding Supérvisors S . .

NCG National Coanol Group S

1

>

’ overview of the Remainder of this Study »
." W , . , -

]
:

The development of this study has included Chapters

-

'II; III, IV, V, and VI, followed by a bibliography and appen—

dix. .Chépter'II hés presented a review ofyrélated research’ !
relativé ﬁb:this study. Chapter Ilé\has included a summafy///

of the yelder's tasks as reporfed by_the wgldersj prelimin%fy
,dueétionnaires. .Chapter IV summzrizés the queg%ionnaire dﬁ

B . etk .

welders. Chapter V summarizes and reports the questionnaire
findings as reported by the supervisors of welders. The
concldsions,'recoﬁmendabiogs, and future trends are also

reported in Chapte} VI.- ~ . . L -

]

\
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CHAPTER II

REVIEW OF RELATED RESEARCH

~

The related, research review for this ,Study has- been

given three divisions: (l) history of welding, (2) litera-

A

ture related to welding analysis, and (3) summary of related
N Y

studies.jﬁ\\ ‘

. <

History of Welding ™
This writer, in the development of his masters thesis,
researched the history of welding, development of the gas

N
« welding process, arc welding, and other contemporary welding

v

processes. This'material'is found in Chapter'li,'pages 9-18

(inclusive), of thesis.

'
IS -
14

Literature Related to Welding Analysis .

The "Eric" computer search was unable to find current

)

welding literature providing empirical data from which welding

curriculums, welding Job é;nctions, or from which the occupa-

* -

tioq&l ladder could be -developed. '

The Bacon master's thesis 196H 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, but has provided‘for a’comparative

-
-

)




aﬁalysis for the current data on,general education'require-

»

ments, welding related knowledge, and general skiIls the

weldér should possess as reported by~ industry employing

A

. welders in’ the States of Washington and Oregon .o

«
-

. The Stemmer doctoral dissertation l97§, #10, * dealt with

-\ ~

welder train1ng proficiency as related to the multi-position
verses the>single positlon trainfng approach This study

concluded there were no statistical veriations ih the pro-

[ -~

ficiency of training for the two methods. R

The Welding Instructors Associatioh of Washington
completed a sixteen question interview type survey of Puget
Sound ihdustry employing welders during August 1973. This
research was under the sponsorship of* George P. Pilant,
Reseaﬁih Specialist, Program Planning and Research Coordina-

ting Council for Occupational Education, Olympia, Washaagtonm’

90504. TThe survey included questions relative to types of
- ' N 4 0 ‘
products manufactured, number of welders employed, their

€

H .
training background, and the welding trend anticipated within &

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

"Evaluation Committee" for the weldfng instructors with Ken

-

H
Miller serving as Chairman.

This two page report summary is hereby: reported in its

entirety. S ,

Iy
.

The various welding processes surveyed indicated that
shielded metal arc, gas metal arc and gas ‘tungstén arc
(including plasma arc),.are by far the most commonly used
in industry. Projecting this information ahead five years,
the majority felt that the demand for some typge of gas

[y

¥¥10 - "The Stemmer doctoral dissertation, page 52;" ‘
. FRA
T




metal arc process and Persommel to operate the equipment
would far surpass the requirements of all other processes.
The survey indicated that shielded metal arc dnd gas tung-
sten arc will sce 1little or no change and demand for the
oxy-acetylene process as a manufacturing tool would decrease.

Industry rankqd the oxy-fuel gas cutting applications
in the following 'order, with g#strong indicatlon that
students should be versed in all gasses: (1) acetylene,
(2) hatural gas, (3) propane, and (4) mapp gas. Acetylene
would be considered the most practical gas for welding
with the others used primarily for cutting, with each
particular industry. having a favorite depending on the

L]

requ;reménts. . « . !

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
be -used which will require instruction involving special
welding procedures and techniques.

It was found that welding proficlency 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 evaluating team would recommend
that a student be able to -weld in vertical, horizontal
and overhedd-position on mild steel plate and would,
therefore, be able to pass most entry level skill tests.

Most companies did not have specific information ‘on . -
preference of exper;%ﬁced over newly trained welders. .
Generally,.1t was noted that companies employing 100 or
more Welders hired as ‘many as 25% recent “trainees, while
the smaller companies hired less than 10% recent trainees.

-

It Wwas foungd that the ability to read prints, inter-
pret Welding symbols and read a rule weéye 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 training,business. 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. N

. . r

.
.




>
"

. Most companiés have some mental or physical r quire-
gments for prospective employees. It is.apparent fthat in
the future, more .companies will require a basic m dical
examination and a back- ¥-ray. -

It is very possible that a physically handicapped
worker could find employment as a welder and most jindus-
tries expressed willingness to hire him.  However, it is
possible, but highly unlikely, that a mentally handicap-
ped person could find employment as a welder, even 1if he
could pass the same entry level skill test that any 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 émployees. ‘

1

The survey showed need for welding technology, but
most interviewed knew little of welding technician train-
ees. However, the opportunities for a welding technician
are growing. ¥t 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 recelves was

* "acceptable, but the companies wanted the student to be
more 'versed in 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.

r

'
‘

As reported by the Occupatioenal Outlook Handpook 19%2~-
1973, there were 535,000 welders and oxygen and arc cuttené
s -

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.

’
v

:‘\l




The welder tralinee should be a person who:

oung person planning a career as a welder or cutter
needz manual dexterity, good eyesight and good hand-eye
coordination. He should be.able to contentrate on detail+
ed work for long periods. He must be free from any physi-
cal disabilities that would prevent him from bending,
stooping, and working in awkward positions. p. 573%

"For entry in manual welding jobs most employers prefer
to hire.young men who have lrigh school or vocational school
training in welding methods. Courses in mathematics,
mechanical drawing and blue print reading alsP are valuable.

The skilled welder planS¥and lays out work from drawings,
blueprints or other written specifications. He knows the
properties of steel stainless steel, cast iron, bronze,
%%uminum, nickel and other metals and alloys. He also 1s
able to6 determine ¢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
throygh the 1970's as a result of the generally favorable
.outlook for metal working industri{es and the wider use of
the welding process. In additionigo ob openings created
by employment growth, several thousand openings will arise
annually bécause 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¥ - j}

Summary of Refated_Research S

* »

For purposes of this study the writer has found little

.
4

research directly parallel to the objective of this study.

¥Qccupational Outlook Handbook Bureau of Labor Statistics,
Bulletin 17.00, U.S. Department of Labor, Washington, D.C.,
1973 Edition. 879 pp. ' :

A

<10

' . .{p | . . .




CHAPTER III

, #UMMARY OF PRELIMINARY QUESTIONNAIRES

-~

e’ e

re

Of the two hundrediand eighty (280) preliminary question-
. naires sent to industries employing welders, eighty-five (85)
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 no further involve-
ment in the study 1is provided in Appendix A page 54.
Appendix F, page 104 ,provided an alphabetized list of
. the cooperating-industrial respondents.
-7 Question two asked "Does your industrial concern
employ welders°" There were "sixty-seven respondents in the
affirmative with eighteen indicating a‘variety of negative‘
responses. (Appendix A, page S4. . - - '
Question three asked* "What percentage 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 repon&ing

L3

industries twenty-nine‘or 42% do not "hire any welders directly

[

’out of vocational welding schools. Ten inddstrial concerns
f hire 12%.of their new welding employees directly from school.
\ The féurth question: , "Do you feel that welders should

be more adequately trained by theschxﬂs for your welding need?"

‘//;

Fifty-four or 87% indicated yes, four or 6.4% no, with another

four or 6.4% undecided.




/’I .
Question fiVe "Information from whicﬁ revised welding‘

curriculum may be déeveloped to reflect your industrial needs
can be prov1ded by your allowing a typical production welder

-

and a welding supervisor to ‘fill out a questionnaire describing
their duties." Fifty-eight or 70% b; the\industrial respondents
inﬂicated-their willingness to respond in greater d pth on
detailed ‘task analysis questionnaires for a welder a d a weld—
ing supervisor. The other twenty- five or 30% desired no further
: oooperation in the study due tolwhe following reasons listed

in Appendix A, page 5& ' o ) e
. ) Space was- provided for additional comments following
.question five. The comments were divided as.they related to
question one.through five with general comments'lest in

Appendix A, page 5i.




CHAPTER IV _
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 malled to th:\?iftz: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

wlist. From this mailing thirty-five or L40% were #eturned and
<

‘usable.for computations.

r

This questionnaire was planned and designed for computer

‘utilization to proyide 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

adivided fnto five sub-divisions: general information, basic

’e

e«education, welding related knowledge requirements, welder

‘related skills. and functions, and the manipulative skills

.required for a production welder. The questions consisted of

v

.statements requiring either single or multiple responses given

(N) Necessary, (D) Desirable,

iby circling one of three choices:

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

<
L4

-respondent.




&
The\respondents who cooperated in this survey represent

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

- 4 * .
No attempt has been made to provide a comparative analy--

.

sis betweaﬁ 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 questionnairesthat 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. ' CF

. The anaiysis of this questionnaire has been provided

question-by- question within each section with the necessary

data tabulation provided and referenced.

Generaqunformation

.- { .
‘ _ The respondents named in question oqe of the que tion-./
naire have not been provided to sesvure their identity. \
Appendix F, page 104 provides an alphabetized list of

all industrial concerns represented in thisestudy requested

- b

by question two. . o §,
Fd - .
v ¢
N
1] * ' -
‘ M IS < !
.'}9»\ ) . ,;:J-. - { .
. ey
A {
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’
v

hemployment recruiting procedures did you secure your prééent

*

[y
‘

The third question presents the different, types of

products manufactured by the responding industries and has
been prov1ded in Appendix H, page 111.

The entry skill level requested in guestion fourg part}
(a) varied greatiy; 27% made no comment, 37% infiicated yes,

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

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

=i

‘question four on certificatiqn requirements and type has '

. . . . - _’ . ~
shown nineteen or 54% required certification with eight or 23%

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

The types of weld oertification has been provided in Appendix

-

B,  Part I, pagé 62.
Union affiliation for welders was showrn to"be réquired

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

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 requireménts for employment request-+
éd in question six showed eleven or 31% yes, twenty-one or 6u4%
no, while one or 3% gave no comment.

»

.Question seven: "By which of the below-1listed welder
employment?" The largest percentage of respondents, fourteen
or.33%, .secured their present Job through the union halls, five

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

vooe
-
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///uelding schools, while five or 12% were hired directly into
industrial production jops. The other respondents secured
their present employment in numcrous ways as shown by_Appendix,
B; Part 2, pageé 62. '

Question eight requests: '"Highest gnade level completed."
Responsesqto this question range from'grade seven through .
fourteen, showing nineteen or 58% of the respondents having - .
high school diplomas, t®o or 6% having a GED certificate _ A
For complete tabulation, see Appendix B, Part 3, - page 63. ‘

Question;nine. "Your welding training was provided I
ipy:" The respon;es to this question listed eighteen or 38%

for vocational welding~schools, seven or 15% on-the-job train-
_ing, five or 11% community college welding programs, five or

1137 higg school vocetional welding programs, three.or 6% appreni
ticeship progr?ms,\while the other respondents were divided as
shown by Appendix B, Part Y, paég,63.

Qhestion'ten; "Was yourrmocationel welding treining e
adequate for your entry level employment needs?" Of the
thirty~-five responses given twenty-one or 60% yes, twelve or
34% no, while two‘or 6% were noncommittal. For those whose
response'was "no," gppendix B, Part 5, page 6l, provides a
listing of comments relative to the areas of .their training

deficie%cies.

’
3
, -

Basic Education

The basic educational section of the welders questlon-

naire for questdions eleven through fifteen has been based on

3

P
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'solving ability - in question eleven’ indicates“SU% deemed it was

ed by 8% as-desirable. ‘Another 344 has indicatqd thisvgnder-

. . ‘ -
* . . . Ay

a ! . - i . -
. . . ~ >

o ' " )
thirty-five reporting industries-and provided In tabulated. form

in Table II on. page *68. . o .

- .

Tho responses given for the welders mathematlcal problem,

necessary. Of these_responses 5.7% did not believe the teach-

ing of“algebra was necessary.
The understanding and application of scientific laws .

related to mechanics 1isted in question twelve has been record-
MY ¥4y ™

’

standing to be unnecessary. These percentages represent a

‘ PR

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 necessd?y hy 51% of the respondents for (a)
welder-supervisor and (b) welder- fellow workman, while part

(c)* welder-society was 1isted as desirable by 51%

-

In the area of welder communications 57% listed report
writing unnecessary, 66% listed’ ability to direct others as.
desirable, while' 94% listed as necessary the apility"to '

receive verbal c0mmunications Welders need to perfect the

‘ o~ :
ability to‘listen ' ’ .

. % o
The curriculun aSpects of economics related to- the welder

on question fifteen was given four divisions: Part (a)

N N

. responses on mployment were listed by 5&% as desirable, (b)

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

part (c) 1listed knowledge .of industrial organizations as desir-

able by 49%,.while part (d) on family incomé, U0% thought it

-
‘ . i ¢
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was desirable. NE

The survey questiong on gener'al education reduirements

for the welder were only intended tgfprovide schools ‘of welding .
. . : P o

insiéht into general, curriculum areas of concern.

9

Welding Relapéd Knowledge Requirements

¢ ‘ e d

-

Tnis questionnaire section‘encompasses questions sixteen .
7/

throu@h thirtyéone‘dealing with the related knowledge aspects
of the welders training. The percentages provided in this
section are based on thirty-five industrial welder respondents.

s A detailed accounting of the survey information is provided in

L

1ab1e II on page 68. -

P

b4
The ability to interpret;blueprints, shop drawings and .

I

.

weld sSymbols was thought necessary by 69% of the respondints

to question sixteen " The ability to make simple pictorial ‘
drawings was thégrnt nécessary by 34% and desirable by 116%;onl
question seventeen. In questions\eighteen and nineteen, the
ability tqo use and interpret hydra&lic, pneumatic and electri-

cal drawings was thougnt unnecessary Ly 51%, but desirable by

.

49%. ’ ‘ B ‘ . )

The knowledge-of weid;characteristics sought by ques-
tion twenty has been given sub-divisions (a) through (g).
Division (a) low and medium carbon steel was thought necessary .
by 71%, (b)/%w alioy steels necessary by 71%, while (c) high

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

~
e
L
-
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& -
thought necessary by U6% (e) magnesium alloys'necessary by

31%, with (f) titanium alloys necessary by ly 29% Division

N
-, 4

(g) of question twenty was supplied by the respondents who
listed cast iron, cooper and nickel and their alloys.

1 lhe heat treating of metals posed by the foyr sub-
‘divisions of questionttwenty;one has shown: (as annealinga
desipable by 35%, (b)-normalizing desirable by 37%, (c) harden-
- ing desirable by U49%, with part,(d) tempering or drauing 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 éenerator welding pouer source with
57% desirable, and (c) alternating current power source with '

%

a 63% desirable listing., "1'4 . ' ' -

) 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.MO% necessary and 40% desirable. : . .

An understahding of the .welding characteristics of basic
types of Joints\in question twenty~five &as thought to bé
necessary by 61% of the respondents. -

In question twenty-six 57% indicated the necessity for

weldergs to understand the_effect of welding on heat treated N

4

metals. . )




]

The welders understanding dé welding terms and procewses

in question twgnty-sevenlshowed 69% deem it as necessary. -
In question twenty-eight 80% of the respondents believeﬁ °

the weider should understand the charaéferistics of a qQuality

wéld. )
Question thirkyﬁone; part (a) which related to the
possibilitiés and .limitations of thé varibus’}ndgstrial metal
cutting processes, 40% indicéted necessary, part’(b) 439
indicated a desirdﬁie resﬁonse for the welders understanding

of codes and specifications, part (c) 74% indicated Qecessary

.

for the welders understanding of weld sequences as related to

»

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

. ..
awareness to hazardous fumes and gases when welding on

certaln metals.

»
o~
.

s

Welders Related Skills and Functions

-

.. This section of the questionnaire has concerned itsélf : /
with welding related equipment skills, and functions the ' ‘
welder may or may not be\igggéz;ed with. Queétion thirty-two

on eguipment operation ﬁas sub-divisions (a) through (n) and
Table, IV has provided a detaiqu account .

The equipment with responseé of over uoi necessary ,/—~>
included grinders and sanders, efficient use of hand tools,
jigs and fixtu;@s, and the taps, dies and reamers. Those pieces

of equipment thbught unnecessary by over 40% of the responmdents

included the pré§§ brake, punch, squaring shear, brake'énd

nibbler, lathe, shaper, mill, hydraulic 1ifts, and pneumatic |

20




systems.

Question thirty-three with' sub-divisions (a) through (o)

has been shown in Table II on page 68 . This’question concerns -

itself with the welders related functiohs. Those functions
N i '
deemed necessary by over 40% response included: arc gouging,

read and interpret prints for job, fit up for job, select
materials for jobt ‘select electrodes for job, and position for

v

welding. Likewise "those 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}&:&hree included: (1) cranes and rigging,

.

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

Manipulative Skills for a Production Welder

-

v

/
* This questionnaire section has included questions’3h,
‘ /

35, and'36.' Each questdons has'included multiple parts which
have been shown in Table II on page 68. '

Question thirty-four has related itself to the weld
processes, t)pe of joints and their weld appiication in the
varjous positions. Reference heré has inciuded.processes,
.positions, 'and types of beads with their greatest perdentage
of usage. Of the four welding processes oxy-acetylene was
shown to be the least used. .fhis process was shown by 52% of

the respondents to have its greatest usage on the butt Joint;

21 )




The arc'weiding process was shown to have “over a 70%
nsage in all positians, all types ofJBOings, with stringer .
beahs. The weave motion was most usea on the butt’jpinﬁ. W

The "TfCﬁ process was used by'over'SO%_of tne respon-
dents in all nositions and'Joints with sbringer beeds.'

Tne "MIG" process was used by over 50% of the responqgf
dents with stringer beads on all joint types 1n tbe flat,
horizontal and vertical positions. ,The weave motion on butt
joints was shown to have a 55% usage. A detailed inspectien
of Table II will provide the reader with a eomplete account
of the data for this question. Respondents' remarks for .this
question are found in Appendix C, Part Tb, page 84, '

' Question thirty-five presenta@ion hes”been provided by
Table II, page 68, with emphasis given points showing she‘
greatesﬁ’or leadt percentage of use. Twenty-fonr 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 indﬁstry.

Section (a) of question thirty-five shows stringer
beaés were used most extensively with the largest percentaggs

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

the butt joint.

Section (b) of question thirt_y-\f&ve has shown electrode

types E6010, E6011, E7018, and #7024 to have had the greatest
usage on all types of joints. The electrode sizes with great-

est.- usage was Shown to be the 1/8 inch diameter E6010, E6011,

.
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«

and E7018, while the 5/32 inch diameter E7024 an? E7028 were
most used. ‘ . . . |
#; ' Question thirty-six 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
‘ *in 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
I electrodes For the ;/16 to 3/8 inch material; the largest
; percentage of usage occurred on butt, lapp, and fillet Joints
sing 1/8 or 5/32 inch diameter electrodes. Steel 1/2 inch or
ore in thickness was least used with the edge joint preparation

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

v

\_‘he metal shapes used by industry as related to the Joint type

Ea&nd electrode sizes used. For the butt-joint, pipe welded with ~
L

% */8 inch electrodes showed the greatest usage The welding of

1w

’wahe various metal shapes was quite evenly divided between\the

F‘.
use of 3/32, 1/8, and 5/32 inch electrodes. The pattern of

=,

‘eiectrode use for each of the other®* joints was shown to be

éuite similar, except for the edge joint.

A (5,)
1

T

§§ Part (c) of question thirty-six on type of materilals

ueed 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-
tiog of those metal shapes and types most widely used iﬂ<[-‘-.

inqﬁetry. ’ : t
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"+ CHAPTER V
. Y Y ‘
ANALYSIS OF THE WELDERS' TASKS AND RELATED -
" SUBJECT MATTER AS REPORTED BY WELDING

SUPERVISORS AND A NATIONALLY.SELECTED

‘o ' {
CONTROL GROUP ON THEIR QUESTIONNAIRE RETURNS
7 )

-~

Analysis. of Questionnaires
Returned oy Welding Supervisors

]

And Nationaily Selected Controi Group

The materials provided within tuié chapter hayé been °
arranged in parallel order to provide the reader with cOmpara-
tive data tqpufét%ons for the welding supervisoré and tue
nationally ;elected control group. No attempt has been made

to provide the reader with a comparative analysis between the

welders and welding supervisors of region or nation. .
The empirical data requirements for this part of the

study were provided oy mailing ninety-four questionnaires,

whioh included fifty-eight to industrial concerns desiring
—

‘further cooperation in the'squdy plus another thirty-six to

industries added to the revised mailing list. Forty-oﬁe or
43.6% usable questionnaires were\retunned from the ninéty-‘.
four mailed to welding supervisors-living within the study's
geographic boundaries. To provide greater validity for'this
study, a nationally selectéd control group has been provided
by sending twenty-two questionnaires to American Welding Society

e
Regional Presidents throughout the United States. From this
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mailing, twel?e or 5&.5% usable returned questionnaires were

selected as a control group.

The olanning of this questionnaire provided for computer
prooe551ng of numerical data computations in cooperation with

Everett Community College data processing Instructor, Mr.
N _ ' i

[

Gordon Kimball.

. N / - .
The thirty-eight questions of the questionnalre were

-

‘given four subdivisionS' general information, basic education,

.

welding related knowledge requirements3 and future welding
trends. 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
represénted 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. '

3

The respondents' names requested by question one have

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

group, with no listing provided for the welding supervisors

to protect their identity. 3

.
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The names of the industrial concerns represented by

. the respondents have been pKoYided jointly for welders\anﬁgé%x'
welding supervisors within the Appendix D listing on pagd~101.
'In question three, the types of products mandfactn ed '
have beén-p;OVided by Part 2 and 3 of Appendix F on page 06:
Question four on employmept skil; level requirements has
two subdivisions. Part (a) on experience requiremenés has
. shown~twenty—eight or 6&2 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
provided by Appendix.C, Part la ‘and 1lby Part (b) of question
four on certification requirements has indicated fifteen or .
337% no by the welding supervisors with eight or %6% no for the .
controlxgroup. Appendix C,-Paré ég and 2b, ‘on page 75, has 5 ik
EA 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 1in
Parts 3a and 3b of Appendix C, page\76. X
Thé number of welders reported by question six has:,
* listed 3,386 empIoyed 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”reborted'they nave no ‘

¢

physical examination requirements. 4

»




il
. Question eight: "By wﬁich of the fo;lowing methods are

welders recruited for employment?" Table III, page 91, has

- ~ -

~

provided a compilete listing of methods used and their percen~ :

tages. For the welding supervisors twenty-one or 61% listed
recruitment through)union halls greatest, followed by twenty

X
or 49% having used welding schools. The respondents have

5

listed more than one way by which welders were recrulted;

%herefore, the reported pefqentages may have appeared to be
inaccurate. For the national control group; welde; recruit-
ment procedures has listed six or 50% edch for State Employmeqﬁ
Service and advzrtisement in local papers.

Question nine: ‘"Do you have any general education gréde

‘level requiremen%s?" Thirty-two or 80% of the welding super-

?isofs and seven or 58% of the control group have no general
fducation requirements. Reference Table III, page 91.
~Question ten: "Your_weldefs were trained priﬁcipally'
%y:" ‘The vocatisnal welding schools were listed as the number
;ne sraining method by twenty-three or 56% of the welding
;upervisors and by eighs or 66% of the control group. "On-
'the-jobitraining" was the second most often listed training
j@thod. Table III, page 91, has prévided additional data.
- Question eleven: ‘"Was the vocational welding traiging
Edequate for your welders' entry level employment needs?"
The opinions of the respondents to this question'bave~indica-
! ted a negative response twenty-one or 51% for Qhe welding

’
supervisors and seven or 584 for the control group In response’

0
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_to this question the areas of deficiency provided by the

industrial respondents have been listed, in Appendix C, Paét

L]
;

ba and: 4o, page 77. \ =

Questicn twelve: "Please Xist within Rour industrial

. v ' "
concern the job levels of personnel who are employed in w§ider

occupations by skill level." The resgonses to this questhgn .

have._varied greatly throﬁghout the various industries employing
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 ‘Table III. '

i

Ba#sic Education . \
hY

R
i}

The Basic Education Section'has been supported by
paralfel 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% desirabfe response by regional |,
supercisors and a U45% desirable response by the control group.

Question fourteen on the basic understanding and appli- -
cation of scientific laws as related to mechanigs_has shown a
53% and 36% desirable response respectively for regional and
national welding supervisors. .

Question fifteen on human relatidns has subdivisizn
(2). through (c). Part (a) welder-supervisor relations hés

indicated a 53% necessary response by the welding supervisors
. [ 4 '

N,
-~

5
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and a 63% hesirable responsé by the control group.. éart (b)'_

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

respectively fobr Ehe regional and national responses. Part (c).

%n :elder-society relationss the respondents have in?icaped a

37%, 72% desirable response respeifively for region and patioh. -
Question sixteen on communication has three subdivisions.

.

Part (a) on welders ability‘to write reports was thought unne-
cessary E& 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% deéirable response
was prbvided by regional and national.respondénts. Part (c)“ '
of the question on the receiving of ve;bal c?mmunications was
thought necessary by 83% and 91% respeétively of regional and

+

national respondents.

Question seventéeﬁ on economics as related to the various
‘aspects of the-welders life have been provided by parts (a) .
through (d). Part (a) on émployment was tﬁought desirable
by 39%, 63% respectively of the regional and national. respon-
denfs._.Part (b) on income and taxes was thought unneceésary
by 53%, 45% réspectively for the regional and national respon-
dents. Part (c) of question on economics as.pelated to indus-
trial- organizations was thought to be unnecéssary respectively
by 41%, 45% of the regional ‘and navional.respondents. Part (d)
on family finance management was tﬁought to be desirable for

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

respondents. o . . ‘
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Welding Related Knowledge Requirements

°
o~

Questions eighteen through thirty-three have requeséed
information’ concerning the welder's related knowledge rééuire;
ﬁents for industrialzemployment.~

Question eighteen on the welder's ability to interpfet
blueprinfs, shop drawings, and weldiné symbdls was thought to
be necessary by 60% and 6U4% respectively by regional and national
reépondents:.

Question nineteen dealing with the welder's ability to
make simple pictorial'and-three-vieﬁ drawings was. thought to
be desirable by 66% of the responding welding supervisors,

-

while 46% of the national.fespondents tho%ght this ability was
'gecesséry. . | .

Question twenty and twenty-one relating t6 the welder's
:ability £t6 use drawings fo; eléctriéal welding equipment and
hydraulic and pneumatic syétems was thought to be unnecessary
by over 66% of the welding supervisors and desirable by over
45.5% of the national control group.

Question Qwenty—ﬁwo concerning the welding character-
iéﬁics of commonly used metals.has subdivisions (a) through
(g). Subdibisiqn (a) onfknowledge requirements fof‘low and
medium carbon steel was thought necessary by 78% and 82%
respectively of the regional and_national welding supervisof

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

to be necessary by 61% and 64% reSpectiVely of both regional
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and ng;ional respondents. Subdivision (c) on high alloy steels
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-
sium alloys was thought unnecessary by 37% of the welding
supervisors, ‘'while 50% of the national control, gr oup tuonght
it desirable knowledge for welders. Subdivision (f) on titanium
was 1isted as unnecessary by 39% of the welding- supervisors
while 55% of the national control group thought this was
desirable knowledge e for welders. The request for additional

| metals in subdivision (g) of question twenty—two have been
listed in Appendix C, Part 6a and 6b on page 83.

Question twentmrthree on the heat treating of metals

has four subdivisions. Division (a) on annealing was thought
desirable by 39% and 63% respectively of regional and national
industrial respondents. Division. (b) on normalizing‘was listed r

. ® y - ¢ /
both necessary and unnecessary'by 39% of the regional welding

respondents. A desirable response was provided hy 63% of ihe

national respondents Division (c) on hardening of metals was

lieted as unnecessary by. 429 of regional rcspondents while a
55% desirable response was provided by the national respondents._
Division (d) on tempering or drawing was. listed by 399 of .

regional respondents @as unnecessary and as desirable by 55% of ’

>

v : : .
the national respondents: .

- -

Question twenty- five on the understanding of 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 responding over 51% listed this knowledgee

as desirable for the welder by both the regional and national

+

respondents.’ ’ -
| Question twenty-five: "Characteristics of metals.as
related to ‘weldability, medting point, tensile strength, . -
brittleheSSJ yield point, eXpansion, and contraction." This
knowledge was thought to be desirable by 46%, and 73% respec-
tively of the regional and national respondents

.“  Question twenty-six has listed a bug, MS% respective
desirable response for the welder s understanding of design
~for welded structure by regional and national, respondents |

1

Question twenty-seven‘regarding the welder's understan-

-

ding of basic type Joints'and their understanding when welded

O . ‘ X : ‘ . .
was thought to have been necessary by 63%, 45% respectively

. . ) N o
- by the regional and national'respondegtsc§ -
Questioh»twent§-eight on welding and its affects on

heat treated mt%alc was listed as necessggg%knowledge by 47%,

B v
v{)’

-

459 respectively for welders by the regional and national

respondents.

Question twenty-nine on the understanding of terms and
processes for welding was‘thought to have been necessary.by
—78%, 73% respectively by the regional- and national respondentgga

*Question thirty on the knowledge of a quality weld was '
thought to have been necessary by 90% or more of both regional~

and national respondents.




Questiqn thirty-one on the'nnderstanding of weld testing
angtinspection was listed,és unnecessary by_39i of regional ,
respéndents, while 55% of the national respondents thought this
knowledge was desirable for the welder. . .

Question thirty—two on the understapding cf welding
related cost factprs was listed as unnecessary by 20%, 18%
respectivelyofor regional end national respondents. ’

Question thirty-three on,produ%tién related factors has
féur subdirisions. Division (a)f"Understanding of the pcssi-'
b*lities and limitations of var;ous cutting processesrwith

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

% 844 respective desirable response was provided by regional

<« " and national respdrdents. Division (b) "Understénding of
: ! oy . o . -
codes and specifications related .to welding," has been given

A

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

national respondents.‘ Division (c) on the'understanding of

welding sequences as related to, distortion was given a 61%, 55%

4 P

necessary respective response by the regional and national

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

- t "
dous fumes and gases when welding on certain materials was

given a respective 75%, 82% netessary response by‘regionai and

\\ P ' hd S . .S

national respondents. ‘ ‘ s




\

. Future Welding Trends ’ . T

-

This welding supervisors questionnaire section. has

_ sought information to-assist the vocational welding schools

to keep abreast of change. TFor the questions on future welding
trends the regional and national'respondents have provided
directional emphasis for welding curriculum development. ,Tne

-~

value of these responses are réstricted by the personal limi-

tations of each respondent;

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.quest
for industrial suggestions. Subdivision (1) on high school
vocational classes was provided with a 27% response by regional
and national respondents. Subdivision (2) on private welding
schools uas‘provided with a respective 27%, 644 response by
regionalwapd national respondents.

Subdivision (3) on post high school vocational welding
classes was provided with a 39%, U6% respective response by
regional -and national respondents Subdivision‘(u) "A combin-
ation of the.three above methods plus industry provide addi-
tional on-the-job training relative to their particular needs,P
has been given an.83%, 100% respective response by regional
ané}national industrial respondents. Subdivision (5) on
private industry training their own people was given a 27%, HG%
respective response by regional and national respondents.
Further industrial suggestions were listed and have been provided

_ . o

" “ . » - ; AR
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in Appendix C, Part 9b, page 85.
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 Subdivision (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\ ot
'80.5%, 100% respective response by regional and national

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

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

Subdivisfon (e) on gas tungsten,arc welding (GTAW) uas thought

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

and na;ional respondents Subdivision (f) on plasma arc -

. welding was provided with a 80.5%, -72% respective response by
regional and natio/?l respondents. Subdivision (g) on ultra-
sonic welding was ‘thqught to be increasing by over 70% of all
respondents. The complete tabulation for question tﬁirty five
has been provided by Table III, page 91, with the related
remarks relative to question in Appendix C, Part 10b, page 87.

Question thirtylsix: "Should welding schools be involved
with welder certification?" Sixty-one percent of'the regional

welding ‘supervisors 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-

pfiate relatiye remarks are provided in Appendix C, Part 1l2a,
page 91 \_/ . ; '
Question thirty-eight: "Should welding schools entér
into more cooperative educational arograms with industry
employing welders?" To this question an 80% positive response
was provided by all respondents. The requested responses
relative to how this cooperative approach could be accomplished

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




CHAPTER VI
SUMMARY OF THE ANALYTICAL STUDY TOGETHER

WITH CONCLUSIONS AND RECOMMENDATIONS

14

-~

,Summary

, General Information. The inflormation needed for this

:

study has been provided by a two stage questionnaire. The
preliminary ouestionnaire consisted of an irtroductory letter
followed by Pive questions which were mailed to two hundred
and eightihpotential employers of welders within Washington

State, Portland, o;egsﬁ, and Vancouver, Brifjsh Columbia.

This survey questionnailre sought answers conegyning: (1) in-
dustrial cooperation in an in-depth ssddy, 9@) do you hire
welders, (3) percentage of welders hired di;ectly from voca-
tional welding schools, (4) were these welders 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 -
ary!duestionnaire, 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 %ot 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 thé responses to question~flve,
fifty-eight or 70% were willing to fill out an in-depth

questionnaire to provide factual data from which velding

[}
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‘cﬁrriculums may be reviged. The:> industrial remarks relative
to these questions have been provided by Appendix A, Parts 1,
é, and 3, .on pages 54 through 56. '

"The second stage of this study has consisted of three
barts; a quéstionngire for thé ﬁroduction wélder, a qﬁesﬁion\
naire for regional_(survey.area) welding, supervisors, and a
questionnaire for national located welding supervisors.

* The wel@ers quesiionnaire was mailed to eighty-seven

indusiriazl concerns; fifty-eight of which désired further

ocperation in the study plus twenty-nine which were mailed

jirectly on a revised mailing list. From this group thirty-
~ive usable returned guestionnaires have been selected for

data computations.

-«

>
The qﬁestionnaire Sob welding supervisoré wa; mailed’
to ninety-four regional industries; fifty—eiéht desiring
further cooperation in the study plus thirty-six 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 regional American Welding
Society Presidents were mailed this questionnaire from which
twelve usable returned questionnaifes were selected for usage

within the study.

The welders questionnaire consisted of thirty-six

questions with five subdivisions;/ggneral information, basit

education, welding related knowlédge requirements, welders
i . s
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related skills qu functions, and the manipulative skills

. -
required for a product;on welder.

The- welding supervisors guestionnaire consisted of

thirty-eight questions with four subdivisions: general infor-

mation, 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

veen provided within Appendix A, B, and C:with their Parts

s

IZ, and III, pages-58 through 91.

Questionnaire Analysis. The questionnaires returned

!ndustrial congerns listed in Appgndices D and

¥

nd 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 brovided by Appendix B with its parts and Table II.
For the weldiﬁg supervisors of region and nation, the Qata and
industriai comments have been provided by Apﬁendix C with its
parts and;Table III. Appendix F, Part I, 2, and 3, provide
listings éf products manufactured by all respondents.

The summation of data provided by the welder"s question-
naires ha&e shown L42% of the welders surveyed had no experience
requirements, thouéh 549 indicated some form of welder certi-

~ fication prior to empioyment. For the welding supervisors,

v

-

;//GU% of regional and 33% of national control group had entry'
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“level experience requirements,.while welder certification
reqdirements were listed as necessary for 29% of regional and
66% of natiornal respondents.

Union affiliation requirements were mandatory by approx-

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 pnysical examination requirements were reported by 64% of
the welders, while 46% or greater of regional and national

welding supervisors havefindicatéd 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
didplomas. Over 58% of both regional and national industrial

respondents had no basic reducational 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 tragming."

4

Theigdeaﬁacy of welders:;graining has shown a 60%

positive response by the surveyed welders, and a negative

4o




51% or more by the regional and national welding

’

response by
<t

supervisors.

- Responses to question twelve on the occupational ladder

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

/

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

occupational ladder encompassing four géneral types from data

supplied by the respondents with the number of response

, * A
entries included for each in Table III, page 94.

v Basic Education. Analysis of basic education has

1ndicated that mathematics through algebra was desirable

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

surveyed.

An understanding of scientific laws as related to

L

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

but only 37% of the national

regional welding supervisors,

control group.

The question on human relations for the welder and

‘his supervisor, fellow workman, and soclety was thought

’necessary or desirable by over 50% .of the three groups Ssur-

-

veyed. ..

The ability to Véceive verbal communications was thought
"necessary by over 83% of all respondents.
~The knowledge df welder related economics was given

@ixed consideration from desirable to unnecessary.

Weldigg>Re1ated Knowledge Requirements The ability

to interpret blueprints, shop drawings, and welding symbols

’
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was thought necesséry by éver 60% of all‘rgépondents. The- N

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 1low and medium

carbon steel and low and high alloy §tee} was thought necess-

ary by over 51% of all respondents. For aluminum thié knowledgé’%
/ was felt necessary by over 36%, while magnesium and titanium gwf
dropped to less than 31%.

Fpr the heat treating of metals, thefrespondents listed
this knowledge as necessary by less than 39% of all respondents
witp hormalizing receiving the highest percent;ge rating.

TQe understanding of electricity as related to the weld-
ing machrneé was thought desirable information for the welder
by over 51% of all réspondénts.

The metallurgical chdracteristics of metals ds related

to weldability, melting point, etc.,’waé listed as necessary
by'over 42% of the welders and fegionai welding supervisors,
while by only é?% of the control group.

The understanding of desigﬁ for welded structure was

listed as desirable kno&ledge for welders by 40 percent or

more of all surveyed respondents.
, , )
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 454 or more of all respondents survéyed.

b2
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The un@crstanding 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 necéssary by 89% or more O6f all respondents.

’

An understanding of testgngiand'inspection was listed

3

as necessary by 31% of the welders, and by 39 percent or more
of,regiénal and national welding supervisors. h
For the understanding of cost related factors, 29% of
Call surve&ed respondents reporteh this knowledge as unnecessary.
The understanding of metal shaping proces§es and their
1imitations as related to the welder was considered necessary

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

ahd national welding supervisors surveyed.

The understanding of welding codes and specifications
was considered necessar& by 34% or less of all respondents.
' Distortion as related to welding séquences was con-
sidered negeséary knowledge for ;elders Sy 554 or,more of all
the respondents.

Over 75% of all respondents’considéred the welders' .

knowledge of hazardous fumes as neécessary.

Welding Related Skills and Functions. The welders

considered their ability to. use grinders and sanders, small

hand tooks, Jjigs and fixtures, and taps, diles, and reamers

’

most essential. The least essential equipmgnt operation skills

" included use of the p&hch, lathe, shaper, and mills, and ‘

pneumatic systems.




Welding related functions considered moet essential

included arc.gauging, read prints for job, fit up for Jdr,
select materials and clectrodes for ‘job, and position for
welding. The items considered least essential inclnded:

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

4

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

3

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

P

stringer beads. The least used included the weave motion,

the eduge-joint, 3/16 inch diameter electrode, and the E6012,
\ /

E6013, and E7028 electrode types.

The metal- thickness heving recorded the higheéfpercen-
tage of nse included the 3/16" to 3/8" thickness with l/8"land
5/32" electrodes. The metal.shapes used are evenly divided,

but show their highest percentage of use with the butt and

-

fillet Jjoints. o
) The type of metal most used included.mild and low alloy

_steel. The use of high alloy steel and aluminum were jndicated

to be equal except or/sorner, 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% resbectively that their
v [ 1
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-

‘training might be be<t “anticipated by a combination of voca-
ltional welding classes in high schools, private schools, and -
post high schools with special training prov1ded by industry , .
For the welding processes, over 58% of all respondents . °
'have indicated a decllne’for OXy~- acetylene welding, while
N ghielded metal arc (SMAW), gas metal arc (GMAW), flux core

arc (FCAW), gas tungsten arc (GTAW), plasma arc (PAW), and ‘r%%

ultrasonic (USA), have indicated an increase in usage By 61%

or more of all respondents.

th certification was
L

thought necessary by 61% of regional and unnecessary by 27%

The welding schools involvement

_ 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 schoois should enter into ‘some- form of coop—
r—-/—_"
'erative educational programs with industry Appendix C ‘provides

the industrial remarks for the previous discussed points of

‘o

concern. ) ) }
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COMPARATIVE ANALYSIS WITH BACON'S 1964 THESIS DATA

° f
v
5 <

<

i General'Infggmatf“h The materials provfﬁed in Table

4, page 120 question (10) through (MO) showing percentages

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

.

1’19611 Thes1s at the Univers1ty of Washington ~This data was '

\,,
provided by thirty-eight industrial respondents within the
- N J
geographic boundaries of Washington and Oregon States The |

¥

national control group has included fourteen ngspondents
representing three levels of government, governmental agencies,
professi#&al 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 readers’ complete analysis of *this data, the .bhesis
has been made available through the University of Washington
«Library, Seattle, Washington.

This analysis has proJided only the largest comparable

percentages. . ]

Analysis.1964-197L Data. Basit education reguirements'

for welders has indicated their need to recelve verbal commun-
ication in, the 197R "study” while ability to read'ﬁgs greatest
in the 1964 study; The questions have varied but the responses
have indicated the importance of%communications.

The responses of both st%dies has shown a high)desirable.

e
response_ for algebra and the 1964 study has shoWwn a high desir@

able response for algebra and trigonometry
The résponses from both studies hasxéﬁown the desirabil-

ity of teaching metallurgy and weldﬁgg related characteristics

» .. be ‘ . BRI o




>

print development

shown by the 1974

All groups
the importance of
safety in welding
\

and materials for

shapes of metal.

inspection of data, contact University of , Washington Library,

Seattle, Washington 98;95.

g,

Welding and related khowledge requirements from the 1964.

%
study has indicated the importance of industrlal safety, blue-

and rcading, welding theory, welding appli-

‘cation’'and the welding and metal‘shapihg processes.' Though

>

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

study.

of respondents from both studies ha(e indicated
welder certificétion skills, practices of

and shaping of metals, selection of electrodee
job and the welding on vérions types and

Should the reader have need of a more detailed




CONCLUSIONS

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

Many respohdents felt fhe schools should do a bettexy. job
of training welders for their industrial needs.

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 the%f
respective needs.

The largest percent of welders were trained by vocational |
welding schools. . )

Welding schools should teach welding related certifica-
tion requirements for the welder but should not become
certification stations. N
The trainee welder should be taught general information
relative to welding code requirements.

Welders need to know how to make and use welding drawings

and symbols. gl

Basic education involving mathematics, scientific Iaws' of
mechanics, human relations, communications, and ecguomics
related to employment and home was thought to bé desirable
- knowledge for all welders.

Welders need to know arid undefstand the metallurgical
characteristics of common metals and the effects of
welding on them. - ‘ -

by H

Welders were expected to know and understand the charac-
teristics of:a-gquality weld, welding sequences, welding
processes, testing and. inspection procedures, and weld-
Joint .design and *their welding characteristics.

. , .

Welders should.have a working knowledge of most welding
related équipment operation and specifically of grinders,
sanders, hand tools, jigs-fixtures, and taps, dies and
reamers. -

Welders should be able to arc, gouge, fit up and position
for job, and select electrodes and materials for the job.

[ 4
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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 highischool,graduates.

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

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

20. The maJorify of industry employing welders have no physical
. 5examination requirements.

]
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RECOMMENDATIONS

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

Due to the number of respondents indicating deficlenciles

in the training of weldersy~Jit behooves all schools teaching
vocational welding studeni;\Eo review thelr curriculums
relative to industrial needs. .
Industry, unions and all types of vocational welding schools
should seek greater coopération to enable cooperative

training programs for students, instructor up-dating, on-
the-job training, yearly dndustrial fieldsteips for students,
industrial representatives speak to welding classes on .
campus, and with more sharing (loaning) of equipment and ¢
materials for specific facets of training.

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 beginning

welder to the welding engineer, (4) and, for welder recrult-
ment and hiring practices. - - : :

Due to the low percentage of welders hired directly from
and trained by community college welding programs, addi-
tional diagnostic research ought to be conducted and
corrections implemented. ’

s .
An industry-wide occupational ladder ought to be developed
involving the combined cooperation of industry, unions
and all regulatory agencies,i1ncluding_governmental.

3
£

Welding'educaéion after basic.training has been completed)
should be industry-school cooperative training experiences
with student spending a-part of each day or week on ran
industrial Jjob. '

=

Washington State ought to develop an orderly means by which
highly qualified, experienced, certified welders can re-
ceive educational experiences including cadeting under the
direction of qualified instructors. This would prowvide

a, recognized source of welding instructors and would not

be the "thrown-to-the-wdblves" experience most receive in
our present system. ‘

L
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. . 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.

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

A ecomparable 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.

-

2.

3.

4
"T will allow a.welder supervisor and production welder to
£i111 out your questionnaire provided you mail me the form
and allow us to schedule time for completion of the ques-
tionnaire. I will pot allow investigative teams 1n the

foundry for the purpose of interviewinéﬁ product sampling
and etc." '

"We do not employ production welders. As a part of a
maintenance mechanic's duties he is expected to weld. Ve
train our peaple in these skills." - ’

"Good welders we could use now."

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

6.

9.

10.

11.

12.

tion only."

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

-

"Welding only occasionally involved in our maintenance
{ woérk, never in production."

"Gur needs 1in welgjﬁE’;ré very limited and confined to
rather ordinary jobs that can be performed by a worker
with only basics in training.”

"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."

"Only welding done by our maintenance people is on repair
and installation of new equipment. ~ Where aluminum welding
is requireg, we have it done. by an outside welding firm."™

»

"Sorry we do not employ welders." ~

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

" "Not operating and the futﬁre is not known."

-

. SL‘
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"We do not use "Production Welders" in our business.
Repairing smaller vessels requires welders with varied
abilities."

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

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

"I am a sales representative for Weld Tooling Corporation
and do not feel qualified to fill out the questionnaire.
Good luck with the endeavor." /

s




" Appendix A, Part II

Report of comments from.those desiring further participation in
thé study. )

Question Three

_1. "Do vocationdl schools have a placement service?" -
"We have to hire through the union and we have to také what
they send. Sometimes we have to go through two or three
men to get what we want." -

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

"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-the-job training and )

advance as-indicated by the attached job classification.”
-~

Question Four

5. "Wwost 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."

"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." '

"Pry teaching your welders to make each move count. Most
of them make too many wasted movements!"

"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'%ﬁ\wQ&ding, production methods, etc.

"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)

"Welding jobs are too variable. Most welders graduating
from vocational schonls do not possess enough skills in
wire fe¢d machines. Most welders do not have enough
training to pass company welding tests."

"A studj like this definitely needed in Tacoma.. I hope
your efforts will be useful to the educationzl community
here also." : : °

"Day courses tend o be structured too broadly, therefore,
‘it taxes a student usually three quarters or more £to pgss
our test. We need applicants who can handle Lo/Hi 6010}

- 6011, and 70;8 rods, vertical, oyerhead position. We do
not require prints, gas welding and prefer to instruct
them for other welding requirements.” ’

Py .

n

"Oour firm employs welders experienced in downhill pipe A
Ny

line procedures for gas and oil pipe line and related f
facility work. Our pipe fabricating-shop requires “
. welders with the same skills, but in addition, they are 71
working on ASKE code work continually on b'oth carbon andfﬁﬁ ,
~alloy steels. Both categories are sometimes subject to-- -
100% x-ray surveillance." '

Question\?ive and General .

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

15. "We are.a close-tolerance custom fabricating shop. We
use heli-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)." '

"Je 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. R

In a small shop-like ours (4), attitude is important.

Perhaps a short dissertation on other crafts (for

understanding) would be in order (fitting, ete.)."




Appendix A (Continued)

“Welders capable’ of certifying to Boeing standards would

help. . }
"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 thd an arc.“ )

19;‘ “Our ‘welding shop is a maintenance welding shop. We feel
~that the welders who graduate from the vocational schools
should be certified by the State of Washington."

13
- 20, "Changes in state curricul requirements to begin with
’ low hydrogen and mild steel rather than gas. Also include

"semi-automatic training.”
R A

21. ‘"As/%e are a small company we use a more versatile welder
who has to be a combination welder-fabricator. In
times we use up to 15 men, one-half ¢f which zare f
welders, the qther half are registered DPW or, CWB

22. "Our Droduction welding is done with MIG's with g
mounted in a holder, and work moving beneath it.
has no chance to compensate manually-for poor ma
settings " .

’
.

23. "Vocational schools.need to be more aware of the expanding
opportunities in the nuclear field in the Northwest »
requiring welding talent. This 1s maintenance' welding,
ete., generally on stainless steels and other exotic
metals. Quality assurance 1s-a must here too.

24.+ "pipst of all the man must have a desire to be a welder.'

25. “We need semi-automatic wire welders for ship construction,,
pi welders for ship construction. Also wire and stick
el trode for ship gnd rail car line. There 1is..only one
way to accomplish these needs - hire competent practical
“instructors from industry, i.e., men with not less than ten
years 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

Preliminary questi6%naire.
(1) Copies sent ; 280
(2) Copiés r;tyrned - 85 (30.M%)
(a) LYes -»58 (68%)
(b) “No - 27 (32%)
Copies not retﬁ;ned - 195 (69.6%)

Additional questionnaires sent to révised mailing
list.

(a) Welder Z 29 éxtras
{(b) Wélding supervisors - 36 extras
r_v;élder's.questionnaire.- ’
(1) Copies sent - 87
(2) Copies returned - 35 (L40.2%)
(3) Copies not retarned 52 (59.8%)
Welding supervisors questiodnaire.
‘(l) Copies sent - 94 - .
&2) Copies returned - 1 (43.6%)
(é) Copies not returned - 54 (56.4%)
Control group (national). .
kl) Copies.seny - 22
‘(2) Copies returned - 12 (54.5%)

(3) Copies not returned - 10 (45.5%)
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Appendix A, Part III

Table lb
. TABULATION OF PRELIMINARY QUESTIONNAIRES

a Questionnaires sent - 280.
Returned - 85 (30. 42)
. Not returned - 195 (69 6%) ’
‘Question one: CoOperate further in study
“Yes - 58 (63%)
No - 27 (3%¥ ' Lo .
.,Question two: Does your induétrial“goncern employ welders?
Yes - 67 (79%) T
. No.- 18 (21%) .- -

Questien three: What percentage of your welders are hired
dlrectly on graduation from vocational schools?

¥

%

Number gnd Percentage - Percentage of Welders
of Reoorting Industries - ‘ Hired Directly from Schools

-

29 (42%) None s

v (6% o Not sure’ '
el (6 ) _ 1%
10 (12%) : _ . 5%
(15%) S : 10%
Cugy ' 20%
( 3%) ' ' . 25%
( 3%) . - 33%
(1D : hog
1 (1) 70

Question four: Do you feel the welder should be more adequately
trained bx the schools for your welding needs°" o .

Yes - 54 (87%)
"No - 4 (6.4%)
Undecided - 4 (6’u%)




s Appendix A, Part IIT (Continued) .

Question five: Information_from which revised welding curriz
culum, may bt developéd 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.’ : )

E
4

. Cooperafe further.
Yes - 58 (70%)
' No - 25 (30%) T

’

’

4
ol
/




Appendix B, Part 1

Question four - Certification or Weld Test Requiréments -
Type of Test - Number of Indu;tries Reﬁ%?tihg T

2.8¢%
5.7%
9.7%
5.7%
2.8%
2.8%
- 5.7%
2.8%
2,8%
2.8%
2.8%
57.0%

. ASME céde vessel
. MA 1

1
2
3 Navy or Coast, Guard
4 AWS (City Certification)
5. Shop standard
6. Butt test with 7018
7. 3/8 plate - two position
8. General maintenance machinist
9.\ as ﬁuch experience as possible
10. Minimum on MIG machine
. 11, Visual
- 12. No comments given

T T L N N S T\ I ST =

n
o

"Appendix B, Part 2

Question five - Union Affiliation
) Respondents
Machirnists . 8
Molders
Operating Engineers

A

Beoilermakers
Iron Wngers~ .
Plumbers and ?itt%fs UA Local 32

No comment given

-




Appendix B, Part 3

«

Question seven - Recruiting procedures used by industries

Procedure ) Number Percentage
State‘eﬁploymént service” 5%
Pnivate employment service 29
Advertisement in local papers 12%
Union halls . _ o . 33%
Welding schools ‘ 147
College vocational program ' 7%
Employer sought employee ’ Y

Hired directly into production
job

-

oo~ oUW

Employers school by bid
arrangement

Soliciting
Prior experience
Friends related job opening

Employers list of known welders

!

b .
Appendix B, Part 4

. Question eight - Respondents Educational Grade Level

. Number of -

Grade Level ’ Respondents Percentage
1 , 3%
' 3%
3%
3%
6%

14




Appendix B; Part 5

-

Question nine - Type of Schools, Respondent Attended for
Welding Tralnlng

# .
. -

School Type Number ?e%centagé

Community college welding
program ] 11%

1

Vocational school welding
program 38%

High school vocational
welding program

On-the-job uraining (oJT) -
Self taught -
Arprenticeship program

. .
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Appendix B, Part 6 -

Question 10 - Comments from welders' questionnaires
"Was welalnb training adequate?"

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

"T could arc weld long before I could gas weld."
"General knowledge of diverse velding technology."
"School was only for basic lab work and bead practice."

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

"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." ’

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

"Not enough space or time."

. - "Training was adequate for plate and structural but not
for present pipe job." )

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

"Not full enough coverage."

TN Rt e P
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Appendix B, Part 7

Queétions 11 through 35 - Comments

1.

jeneral -Comments - Welders

1.

Question 34 - "Vertical butt or fillet-weave or stringer
depends on mode, size and specifications.” - ‘

"Recommend all students be given ample time on stringer
beads over weave."

(a) Horizontal fillet, ‘in 'the flat position. é! @)
(b) Horizontal fillet in’'the overhead position :ﬁfﬂ(ﬂ

y £ .
(c) Overhead fillet . © ﬁ§§7(a)
(d) Flat fillet

cuesticn 351 these electrodes will weld in butt

and fillet joir . flat’and horizontal position.”
411 welding done with MIG and TIG."

in this plant we ﬁse only TIG and %IG processes."
">oes not apply in-this'shop."

"~ was a pipe welder before coming to Freightliner, and
Freig ner doesn't use electrodes, TIG and MIG only."

Appendix B, Part 8

Pe

»

"y type of work is moStly MIG, flat fillet work. I have
to do maintenance.in plant with stick rod all position,
low, high and all purpose rods. I-work on case iron molds

with cast iron rods. In school we had to.pass certifica-

'tion on all machines, MIG, TIG, dual shield, stick rod;

and oxy-acetylene welder - all position root beads, drag,
back up strip." ) . .

"I am not a production welder. - All I do is arc out defects -
in castings and fill them back up with the right specified

rod."’ :

Nur spetng
"we do not hdvé any production weldihg in‘\our 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." - :

66




Appendix'B, Part 8 (Continued)

)

"Using flux core 1/16 wire, I weave with the MIG on
vertical up and <o a certain extent on overhcad."

"Meq.employed by us are all journeymen machinists."

"A11 our DProcesses require stringer beads, including
vertical- ",

"ye 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." :

"Tn +he plant where I work all welding 1is dorie on benches
and using ¥IG 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
teads excert vertical. Some prefer weave on vertical."

"These are skills that a person applying as a welder Should
know to call himself a Jjourneyman."

A : .
2}§§?very welder should Znow the propver usage of the cutting
“¥arch." . =

"7IG 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 only. 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."

"Jeave 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." :

e~




Table II

€

WELDER'S QUESTIONNAIRE DATA TABULATION

General questions:

1. Resbondents' names not given to secure ‘their identity.

2. Alphabetized listing of industrial concérns represented
wiihin 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. -

Employment entry skill 1evei:
L

(a) Experience requireﬁents
Yes - 13 (38%)
No - 7 (20%)
No Comment® - 15 (42%)
Weld test or certification required
Yes - 19 (54%)
No - 8 (23%)
No Comments - 8 (23%)
(¢) For comments see Appendix B, Paft I, page 62.
5. Union affiliation ' L
“(a) Yes - 24 (69%)
(b) - No - 3 (9%)
(c) No comment 8 (23%)
(d) For comments see Appendix B, Pa;t 2, page 62.
6. Physical examination.requirements
(a) Yes - 11 (31%)
(b} No - 21 (64%)

.(c) Né, comment - 1 (3%)
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Welder recruitment procedures - Séé Appendix B, Part 3,
page 63.
Highest grade level comﬁleteg - See Appendix B, Part b,

page 63.

=4

Type of welding training schools attended by respondents -

See Appendix B, Part'5; page 64.

Was your vo;ational welging training adequate for your
entry level embloyment needs?

(a) Yes = 21 (60%)

(b) HNo - 12 (34%)

(¢) No comment - 2 (6%) °

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

Basié Education: (Numbers listed in percentages)
: N D,

~

11. Mathematical problem solving ability
encompassing arithmetic through basic -
algebra. ' ) : 54

Basic understanding and application of

scientific laws as related to mechanics, .
i.e.,.(levers). 48
Human relations:

(a) Welder-supervisoi relations

(b) Weldep-géllow work man relations

(c) Welderf§oc;ety relations

Communications:

(a) Write regorts

(b) Verbally direct oOthers

(c) Receive verbal communications

s
.

Necessary, D - Desirable, U - Unnecessary

M ’

69




Table II (Continued) .,

Economics as related to:
(a) Employment

(b) Income and taxes

-

(¢) Industrial organizations

(d) Family finance management

Welding Related Knowledge Requirements

16. 1Interpret blueprints, shop drawings
and welding symbols -

i

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

18. Ability to interpret and use drawings
related to hydraulic and pneumatic
systems

19.° Ability to interpret and use electrical
drawings related to welding equipment

Knowledge of weld characteristics of:
(a) Low and medium carbon steel
(b) Low alloy steels, i.e., (TI;
(c) ﬁigh alloy steels, >e\\\\3U7)
(d)‘ Aluminum alloys
(e) Magnesium alloys
- (f) Titanium alléys
Heat tresping of metals:
(a) Aﬁnealing ‘ ~
(b) Normalizing

(¢) Hardening

(d) Tempering or drawing-
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Table II (Continued)

Understanding of ele?%riciﬁ§‘as related to:

(a) AC-DU rectifier welding power source 23

(b) " Motor-generator welding power source 23

(¢) Alternating current power source ' 17"
. h

Characteristics of metals as related to

weldability, melting point, yileld point,

ténsile strength, brittleness, expansion

and contraction

\
\

Understanding of design for welded
structure

Understanding of basic type joints and
their characteristics when welded

Welding and its affect on heat-treated
metalg

Understanding of the terms and processes
of welding

Understanding of the cha;@cteristics'of
a quality weld .

Understanding of the testing and.
. inspection process

Understanding of welding related
cost factors -

Productign related: —

(a) 'Urderstanding of fthe 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,
bullding safety, etc. .

v e




‘Table II (Continued)

i {
Understanding of welding sequences |
as related to distortion

An awareness of hazardous fumes and
gases when welding on eertain
materials

ilelder's Related Skills and Functions:-

32. Equipment operation

(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(1)
(3)
(k)

(1)

(m)

Press brgke

Punch

Band saw

Grinders and sanders

Squaring shear brade, nibbler, etc.
Efficient use of’smal; hand tools
Drilling equipment

Lathg, shaper, ﬁill, etc.
Jigs-fiitures

Power shear

Hydraulic 1lifts

Pneumatic systems

Taps, dies, reamers

Welding related functions

(a)
(®)
(c)
(d)

Oxya%etylene gouging

Arc’gouging
Machine cutting

Repair welding machines,




* Table II (Continued)

N
. . M
Read and interpret prints fof job 66
Perform job layout - ’ 37.
Fit up for job , | ' 66

Repair welding machine leads and

grounds 34

Select materials for job ) L9

- X3

Selecﬁ electrodes fo; job T1
Perform Hardfacing ) ‘ 34
Position for welding 7E
Heat treating of metals ) ) i?
Metal spraying and finishing T2

Automated equipment welding related 34

s
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) TABLL LI (continued) - -
S . . . *aa - - -
. , . .y
MANIPULATIVE SKILLS FOR A PRODUCTION WELDOR .
: . . ) butt lap fillet | |. corner | edge
» 34, Check in spaces provided ’ : P
. for each type of joint: @ % . ] ‘?
) O > lolol >l ,lolo]| |, lolol
. Weld HAAME RN ERAREERREERENE
. I_m‘process omu—Eo«:k—ﬁoal—aoml—Eoml—_E
a. Incolumns below| Flatweld |sia 1/ s|~olalo|c 7 1151572 by e Slesti) a7
. .each joint check Horizontallwsle s slele toel g, sz otz 298 2ot s 11851 74 5 5
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% I T ‘
. .process is used. Overhead 171 -
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. . . - .. . ‘
b.” In ¢olumns below | Stringer - : ; ﬁul '} 5 , by
- Lo A S sl 3477 VA s ¢ a7 losled] 9> 2
each type of joint| beads IR S bt WL
) check processes | weave 23]5 daubs o s abig 3ol |nel el 3 o o Jre 3y [re]ae] 13
« . . used for weave or | other ¢ : : ‘
yo stringer beads. . stotfsretalalste | s]doleta i 3le 5] 4%
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