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This student tra1n1ng module prov1des an introduction

to the velding trade. (A companion 1n§%;uctor s guide is available

.° separately as CE 032 888;

.otheér student modiules are available as CE:

032 890~891.) The modules are designed to introduce trade kngwledge

and skills to the student. This module contains a cover sheet listing

-

module title, goal, and performance indicators; study gu1de/checkl1st
ﬂlth directions for module completion; information sheets providing . .
- background information abput the, welding trade°'self-assessment° ,
self-assessment answers; post asbegssment; and post-assessment answers
for the instructor. Top1c§?covered in the module include the many.
1

\ types or, processes of welding and the future prospects for welding
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The student will be ‘able to explain
and describe the uses-of°theamany
processes called welding.

. .

The student will: demonstrate his or her
knowledge by successfully completing
a Self Assessment and a Post Assessment

Exam.
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. . This guide is to be used as a "blueprint® to complete -the moduJe. Check off the .
’ following tasks as you complete them.. ,' v
% ‘ : . - '
; S PN Read the Goals and_pdrformance Indicators on the cover-of this moduTe.
! (S - = ¢ . ' - ‘ .
2. Study the Information section. This wil] provide you with the
' ~ information necessary to go on, ) . ) ( ’
. ' - y 2 ‘f N
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3. Comp'lei_:e the Self Assessment exam and compare your answers with those
> ' O the Self Assessment Answer Sheet: - ? ' _
. « ) N s ,\;
' . 4. Complete the'Post_ Assessment éxam and turn yoyr answers in to‘ilour'
. instructor, . - - ‘ '
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INDIVIDUALIZED LEARNING SYSTEMS

.'lnfbrma'tionf

Welding may be considered either-an anc1ent art or a modern skill. Ev1dence
1nd1cates that gold and brass were .welded to make jewelry at least as far back
as 2, 000 B.C., and that iron was welded as early as-1 000 B.C. Surpr1s1ng]y, thﬁnqﬁ,,» .
Industrial Revolution of the 19th Century was largely accomp]1shed w1thout the ) K\X.
use of welding. Industrial welding ¥s almost ent1re1y a 20th Century advanpement
.o T 1 ,
There are pany processes ca]]ed welding. A1l welding involves Some. process _
resulting in the fusion of two or more pieces of meta] Here we will identify
" the five major welding processes used most w1de1y in .industry today These are:
gas welding and cutting, arc We1d1ng, res1stance welding, MIG welding and TIG
* welding. :

&

Gas we]d1ng started in the .1850s with hydrogen and oxygen. In the>1890§, 1nexpen-_~
sive acety]ene was produced and oxy- acety]ene we1d1ng started. Gas cutt1ng changed
the worlds of metal fabrication and cuttlng in 1907 and made the V1q;pﬁy in wwa
poss1b1e by making available the needed scrap steel for the war effort. This welding
process involves the use of an intensely hot’ gas flame to melt und fuse the, two ;
meta]s R w1tu,or %1thout'add1t1ona1 metal added as filler.

¢
%

Arc we]d1ng--1n 1885, two Russian scientists rece1ved a Br1t1sh patent for ys1ng

. a carbon arc for cutting, piercing and gouging as well as for we1d1ng Hork1ng
with bare metal electrodes produced weak and brittle welds. The first coated .
electrodes appeared In 1910, but major advances 1n .arc welding were not achi eved
until the ]9405 wheﬁ it hecame the major steel we]d1ng process in industry. ~Thfs.
process “involves str1k1ng an electr1c arc between an electrode and the meta] to -
be fused and, 1n maintaining the arc, depos1t1ng the me]ted e]ectrode at the

. DO}nt where .the fus1on is taking place.
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Electric Resystance Welding——ln resistance welding,
E]gctrica]

between two Pieces of metal in contact.

spot welds.
single appTlication,.
sheet metal fabrication.

< '3

. TIG Weldihg—-(GTAW)_Gas‘tungsten arc welaiﬁg was developed during WWII in

' .answer to a need for welding magnesiun metals.

a high current is passeq - o,
resistance generates a high

-In TIG welding, an arc between

a a tungsten electrode and the work js shielded by a stream of inert gas (argon,

This protects bpth the electrode and

Though TIg we]ging is re]ative]y expensive, this process ijs widely useq today ‘

of the arc.
. applied in 3 Treater variety of high produ
. 3 )

used ‘today include: .
» "a. forge welding .
b. submerged arc welding
cC. e]ec@roslag weidjng o
d. flux-coved érc‘we]ding >
e.vpliimi arc welding .
= f. electron beam we]diqg
9. laser beam we]ding

' welding the thinner metals: as thip as .001-1inch.

. . . .
A = . LIS
D ) .
.

This work is protected by a s Tding gas.
ction applicdations every day.

- stainless steel and othgr "exd%iq" metals.

MIG°we]ding is being R

e

Which Process is used jg deter-
the costs involved, the kind of products
Some .of the Other 4e1ding Processes

Plasma'arc is used eitenéive]y for cutting aluminym and stafn]éés stée] éndﬁgor
Laser and electron béhm.welding
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are fa1r]y new processes and are expected to become very 1mportant in the neay .

- - i

future.
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The future of(yeldmg 1s exc1t1ng
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As .raw materials become more expensive and

Welding is performed in almost any Tocation and under almost any conditions.
' One may be working in sub—arct1c or tropical climes, hanging in mid-air on, a
towering structure, or underwater. A welder may be work1ng in mud under a tractor, _ﬁ‘
- scrunched down in a’ corner- in the crowded "bowels of a ship, or in a very clean
room in a modern 1ndustr1a1 ,complex. There is a place and condition to satigfy -
the most rugged or the most f%st1d1ous 1nd1v1dua1 Where one chdoses to.work, and

obtains emp]oyment depends on the- person's cho1ce and his or her educat1on training 9

.
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and experience. S
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INDIVIDUAL[ZED LEARNING SYSTEMS

‘o

Self .
Assessment

(-

~~
’ L4
Complete each statement by writing the appropriate word or phrase in the blanks
. provided. ' ' z R
d. ~ and’ wer'e-we'ldea'as far back as 2,000 B.cC. ’
+.2. MWelding mvo'lves some pr'oces’s resulting in’ the of two or more
: metals. ' ¢ e
; - " '
8.- Gas wel‘d‘ng started in the 18 . .
. 4. Acetylene waé produced in the )
< \ - i e ) Q . - R
5. Electrodes are used in welding." -* - . S
6. MIG welding r'e'h'eé on a coﬁtinubus]y fed '
g 7. - . welding is most widely used in the welding of titanium.
-I.’ .
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INDIVIDUALIZED LEARNING SYSTEMS
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o Semﬁssessmem%\%%
\Hnswers el
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. -
N v I3 o
‘ N
1. gold, brass T ‘ .
] had ‘: ) |
- a‘ '
' A
. 2. fusion ‘ | -
. 3. "50s ‘ N
' 7
, 7 J
( ) \ i ' )
. 4. 1890s ‘ ¢
~ ® ' D
) . . -
5. arc i '
o “ -
- ¢ ’ -
\ El -
. 6. wire v ) .
» ) /\
- 7. TIG : 3 ’ . N
| K , . e S ~ ’ . * 2
L 4 hd - et @ . e " *
» . 4 )
r’ . - ) - V
r“ . -
- - * ' ’
. .
‘ k2
Py ‘} I ) T; |
: L Yl . o ..
. < ®,
* ¢ ' ‘
« v
- * ‘
L[} | - .
. ~N - v
: N . "
- ¢ L he
. 'S4 | !
R 8
* e :
o . . S /
o < : .8
S R ’ - °
: >~ -~
n:'r , * r‘b i 2 )z&‘ | )
< v . 4 ¥ A ' 0 ‘ ."‘ | % C ®
N N LSRR . v




INDNIDUAUZED LEARNING SYSTEMS

* Post
;‘ssessnﬂﬂﬂrﬂxxw

i

Select the word or words which correctly ahswers the question or completes the

statement and writei;s-corrgspoﬁdingjﬂetter in the Blank space provided.

. What were the two gases first used in gas welding?

a. carbon dioxide T
b. helium and petrol . '
c. hydrogen and oxygen

The first coated electrodes appeared "in: J(

a. 1910 <,
b. j810
c. 1950

-~
" ftr LY

: what k1nd of arc is established in arc we1d1ng7

-
r

'a. Noah's
b..: electric-.
" électronic

" What melts in arc welding?

-

. arc
b. electrdde
c. diode

9
q C
What does TIG stand -for?
a. typica]}induction gaffe
+b. gas tungsten arc .
. €. gas metal arc,
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..Instructor R
~Post ﬂssessment Hnswers

K]
i
-t
-
.
. .
< ’ ¢
o .
L ]
1. ¢ ) ) .
. A N 3 -
. ’ -
..\ < '
.
2 at , . , \
N \- - T ) ’ ‘
“ N - \ . fs
3 b \\ . . .
\,\ ) -

‘\\\\~
7.0 e : .
< * :

¢ . M
. ' .- . '\ .
.
. >
“er -
» 4 =
v, - :
.* ’
. o~ . \ L ]
. M -
v
.
. . b v ™~
- .
. .
2 . 3 v
s
. -~ ’ -
1 . o
-~
- B
.
» N .
. ° *
.
—_—
A © h
. i <
. , . : 4
.
. -~
w5
»
A :
. 1 3 o~




