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Unit One Basic Knowledge of Welding

Module 1 What Is Welding

Text

Welding techniques have become so versatile that it is difficult nowadays to
define “welding. ” Formerly welding was “the joining of metals by fusion,” that is,
by melting, but this definition will no longer do®. Even though fusion methods are
still the most common, they are not always used. Welding was next defined as the
“joining of metals by heat,” but this is no longer a proper definition either. Not only
metals can be welded, so can many of the plastics®. Furthermore, several welding
methods do not require heat, such as

cold pressure welding. Besides, we can

What’ s welding?

weld with sound and even with light from

the famous laser. Faced with a diversity

of welding methods that increase year by year, we must adopt the following definition of
welding: “welding is the joining of metals and plastics by methods that do not employ
fastening devices. ”®

The joining of metals by methods that do not employ fastening deviees is an art as
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old as blacksmithing®. Nevertheless welding as a manufacturing process must be
considered a development of the twentieth century. In the 1880’s carbon arc lamps
were used for street lighting®. At that time it was noted that the carbon arc lamp, like
all lamps, produced more heat than light, and the first attempts were made to use this
heat for welding metals. Thus the first welding method of those still in use was carbon
arc welding, perfected about the turn of the last century®. Stick electrodes and
oxyacetylene welding also appeared about 1900. Welding was generally used only for
repair and maintenance until the 1920’s. X-ray examination of welds came soon
afterward and did much to develop confidence in welded joints. The middle of the 20th
century saw great development in welding as well as in other techniques. It also gave

R e A T R R

us, among other things, inert
True or False?

lding.  Si th
At the beginning of the 20th : 8%° Weéing.  Since  then

century, welding was broadly welding has progressed at a

tremendous rate. It helps

ssssssssssesesassn,
Ssesscessssssccssss

applied in the industry.

A R R R ATy

develop science and technology,
including the electronic technique. At the same time, the technology of welding
embraces a wide area. Many electronic circuits are required to control the more
intricate welding machines. Even radio frequencies have their applications in welding,
in induction brazing and the ultrasonic testing of welds. Photography is also drawn

into the scope of welding for X-ray and ~y-ray photography is used in the examination of

welded joints®. Welding has

made important contributions f;

Why shall we say that the

too JHE TriodetiEaon o0 welding technology embraces

: : a wide area?
national defence industry, such

as the making of nuclear reactors and manmade earth satellites, for both are
weldments. On the other side of the coin, those products of the nuclear reactors,
radioisotope, are familiar around welding shops in their function of weld testing. All
these and other developments show that welding is no longer what it was in time past,
the simple matter of running a bead with a gas flame or a stick electrode®.

The operator of the modern automatic welder wears neither welding helmet nor
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goggles when welding the heavy-walled pressure vessel. But depositing weld metal is

about fifteen times faster than by manual methods. His welding rods are the two larger

coils of wire at the top of the welding machine, and these are automatically fed into the

A A
=

does the submerged arc

welding have?

0 weld. The arc is not visible in this

What characteristics

grouped on the control panel to the

X method of welding, and so no helmet

. is required. The welding controls are

immediate right of the operator. This is the submerged arc welding, a commonly used

welding method that can in an hour deposit weld metal equal in weight to that of the

operator himself®. At the opposite extreme is microwelding, in which the operator may

need a microscope to see what he has welded. Between these two extremes in size and

welding capacity are perhaps five dozen other welding methods®.

|

New Words 7

weld
versatile
nowadays
define
formerly
fusion

melt
definition
furthermore
laser
diversity
plastics
nevertheless
manufacture
carbon

arc

/weld/
/'va:satail/
/'nauadeiz/
/ di' fain/

/' formoli/
/'fjuizn/
/melt/
/defi'nifon/
/'fa:00'mo:/
/'leiza/

/dai' vorsati/

/'plaestiks/

/,nevada'les/

/meanju' fekt o/

/'karban/
/a:k/

vi. B no R, M4k

adj. Z77 THi i)
adj. B7E, B4
vt. B FEY
adj. PLEQ

n. f§tk, WE
v. Jfk

n. 5

adj. I H., MHAh
n. Jolt, Botd

n. ZREHE, 2B
pl. B, Wk
adj. R, 55
vt. il &

n. fiK

n. BN

=

i i
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electrode
oxyacetylene
maintenance
confidence
inert
tremendous
electronic
embrace
intricate
frequency
brazing
ultrasonic
photography
scope
nuclear
weldment
radioisotope
bead

flame
helmet
goggle
deposit
panel
submerge

microwelding

PhrasesJ7

no longer

even though

define. . . as. . .

/i'lektroud/
/'oksi-a' setilizn/
/'meintinans /
/'konfidns/
/i'nast/
/tri*mendos/
/ilek' tronik /
/im'breis/
/vintrikot /
/'frizkwonsi/
/breizin/

/ Altfa'sonik /
/fa'tografi/
/skoup/
/'njurklia/
/*weldmont /
/ reidiou' aisatoup/
/bixd/

/fleim/
/*helmit /
/'gogl/
/di'pozit /
/'paenl/
/sab'ma:dz/

/' maikry' weldin /

n. fR%, K
n. |

n. 4iE, {3
n. 54, {50
adj. EPER
adj. BRI, KM
adj. HL ¥y
vt. {8, A
adj. A
n. SR

n. REEFAR
adj. A
n. A

n. 4

adj. JRFHI
n. S

n. JEURPERI R
n. fHE

n. ki

n. [

n PHE

v. S

n. {RHAE

v. R, Wk
n. iR

AN
AR, BpfE
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cold pressure welding
faced with

carbon arc welding
oxyacetylene welding
X-ray examination
inert gas welding

at the same time
radio frequency
induction brazing
ultrasonic testing

be drawn into

on the other side of the coin
welding shop
heavy-walled
pressure vessel

submerged arc welding

==

T

BRANAR:

H OB

X LA s
HEHEARS IR
] i

A1 7 ]
JREEE )
EIESS
B

(D Formerly welding was “the joining of metals by fusion,” that is, by melting,

but this definition will no longer do.

VARG, JRERAE i RaGR”, M EXAHAET .

AJHt “that is, by melting” JEX}Hj—41) “the joining of metals by fusion” [{)fi#t
REULT s Bhid] “do” FEAMHREAKY i, nIiEE “AdE, EH7.

@ Not only metals can be welded, so can many of the plastics.

AL RER R, T ELVP 22 MRkt AT AR 2

AJH1 “so can many of the plastics” % F “but also many of the plastics can be

welded” , FEAMPIEUIEA “VFZ B RINIE", BP “VF 2 8Bt AT DAk AR

#”,

—
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RERMTAMAL B EREF X, SETURTIELE
WB R, MK, BB, PHFOELE, LTREBR—F42ES
"#ﬁké%o

) Faced with a diversity of welding methods that increase year by year, we must
adopt the following definition of welding: “welding is the joining of metals and plastics
by methods that do not employ fastening devices. ”

T X R AF3 0 4 25 T A RE A KR B O 0, TRATTA BRI F I A9 i
R A D R T A e R R MR A e

A1 “that increase year by year” JEiEiEMA], BEHFRTHEIK “welding methods” ;
“that do not employ fastening devices” i JEEIBEMNA], BIIRTHEIH “methods” ,

@ The joining of metals by methods that do not employ fastening devices is an art
as old as blacksmithing.

AT B R R LI R e R AT AR — el 2R

At “that do not employ fastening devices” J& & 1B M 4, & i i i 1

“methods” ; “as old as...” P “fR---—RERZM”; “blacksmithing” Fi%Y
“THAR”

A AAAAAAAA A AN AR AA A A
: , BERX-NEXMXF RGPS %, ZEXE :
E #}’F' T RAARA B4R FH], do e AR R R :
¢ BEBCF RO AE D LR AT HRORE, AR O
: BHAFEE (RIFH) LA X TRIFGRE: “AEBREF RS, :
COAMRETROL L, AKIEM, REASRE, BULALARS, B P
©AZE, EMEAHARTHL, :
- ERAFMILAF P28 AGRERAR, 2219 #2K20 #% 2
. PARFFRREEN W, -
i T S T T T e U T S e e S o

® In the 1880’s carbon arc lamps wefe used for street lighting.
e 19 42 80 AEARBRINKT Bl FH Tt B
A “the 1880’s” HHFEE “the 1880s”, J&45 “19 {4 80 FEA”
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(© Thus the first welding method of those still in use was carbon arc welding,
perfected about the turn of the last century.

PG, HRTIETERE AR H 5 bl it B R B E, B AE BNt 78
BT %% 1

Ay “still in use” A 1A 5 AHOE W5, 1B M HT I Y “those™ 5 A< A1)
“those” 8% T “welding methods” ; “the turn of the last century” F/n “ B
THIRE” 8 o

. @ Photography is also drawn into the scope of welding for X-ray and vy-ray
photography is used in the examination of welded joints.

SR BRI | AR, Tl X TR y SR BB A Bl T AR e
KA R AR

Al “for” AT “because”, Fax “BHH, HTF” WE X,

All these and other developments show that welding is no longer what it was in
time past, the simple matter of running a bead with a gas flame or a stick electrode.

PI A X SE A BT AR Bn SR A R i 20K, R AR Kl — A
PR — SRR IO RS T

A “that” GIRRUREIEMA], fE “show” MIEEIE; “what” Bl SiERE
Wi M 4]; “the simple matter of running a bead with a gas flame or a stick electrode”
“what” 5| 5 R E WA R o

@ This is the submerged arc welding, a commonly used welding method that can
in an hour deposit weld metal equal in weight to that of the operator himself.

BORMIE, — MW AR R, B/ PR 4R B T A4S T
EEAR G EE,

AJH “a commonly used welding method that can in an hour deposit weld metal
equal in weight to that of the operator himself” J& “the submerged arc welding” ) [d]
fiiifi; - “that can in an hour deposit weld metal equal in weight to that of the
operator himself” J&&iEMNA], BHFTE K welding method” ,

10 Between these two extremes in size and welding capacity are perhaps five dozen

other welding methods.

KUA 60 Z Fh A AR 7 1 A T 3K PRl AR B2 RE 0 22 il
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WA A ERRA], FiEHR “five dozen other welding methods” , HiEZEIAS “are” .

m Reading Ma'rerialﬁ

Classification of Welding Processes

Most welding processes ( f54%J59%) require the application of energy (heat or
pressure) to produce a suitable bond (#%4%). Therefore welding processes may be
classified and named according to (#4%) by the type of energy source employed
(). If including brazing, the classification of welding processes is listed below

(1) Fusion welding (1513)

@ Oxyacetylene welding (OAW) (7. Het?)

@ Arc Welding (i)

Shielded metal arc welding (SMAW ) or Manual metal arc welding ( MMAW )
(JRAEHLIIAR)

Gas metal arc welding (GMAW ) (A SRR P B BT ) | includes: metal
inert gases arc welding (MIG) ( ARG PE AR L IS and metal active
gases arc welding (MAG) (15 PES ALY L B0 )

Gas tungsten arc welding ( GTAW ) or tungsten inert gas arc welding ( TIG)
(RSB PSR i AR )

Flux cored arc welding (FCAW) (Zit/iez ialiss)

Electrogas welding (GMAW-EG; FCAW-EG) ()

Plasma arc welding (PAW) (%57l )

Submerged arc welding (SAW) (HEHIJE)

@ Electroslag welding (ESW) (i)

@ Thermit welding (TW) (#45)

& Laser beam welding (1BW) (J¢si4R)

© Electron beam welding (EBW) (g FHifit)

(2) Pressure welding (JEJ) (resistance welding ( HiFH4R) )

D Spot welding ( f5i1i)
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@) Seam welding (%&13)

@ Butt welding (%1)

@ Cold pressure welding (¥ JE43)

(®) Friction welding ( FEHEL)

© Ultrasonic welding (75515 )

(D Explosion welding in vacuum ( E25131EH)

Diffusion welding (3 #5)

©) High frequency welding ( =55it3)

(3) Brazing welding (41)%)

This way of classifying welding processes is called family-tree ( ¢}%) method.

In fact, there is no uniform method of naming welding processes. Many processes
are named according to the heat source or shielding method, but certain specialized
(F#5K 1Y) ) processes are named after () -+ fii 44 ) the type of joint produced.
Examples are stud (#24}), spot and butt welding. An overall (£¥#)) classification
cannot fake account of (#%5J&) this because the same type of joint may be produced by
a variety of processes. Stud welding (M24:%5) may be done by arc or projection
welding ( 'y #) and spot welding by electric resistance, arc or electron-beam
processes”. Butt welding may be done by resistance, flash ([ ;) or any of a
number of (—7f) other methods. Although in common usage many processes have
abbreviated (4f%5 ) names, the full names often follow the pattern first, a statement
of the type of shielding; secondly, the type of heat or energy source; thirdly, the type of
joint (where this is of specific and not general importance ).

It is often necessary when referring to processes to mention the way they are used,
particularly whether the operation is manual or automatic®. The practical operation of
welding can be divided into (#{5------ Gy Ry eeees ) three main parts:

(a) The control of welding conditions, particularly arc length and electrode or
filler-wire feed rate and time.

(b) The movement and guiding of the electrode, torch (%#4i) or welding head
(J8HEHL3L ) along the weld line.

(¢) The transfer or presentation of parts for welding.
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Processes are described as manual, semi-automatic, or automatic, depending on
the extent to which the parts mentioned above are performed manually. Manual welding
is understood to be that in which the welding variables (}13:2:%{) are continuously
controlled by the operator and the means for welding are held in the operator’s hand®.
Semi-automatic welding is that in which there is automatic control of welding conditions
such as arc length, rate of filler-wire addition and weld time, but the movement and
guiding of the electrode, torch or welding head is done by hand. With automatic welding

at least parts (a) and (b) of the operation must be done by the machine.

T rores

D Stud welding may be done by arc or projection welding and spot welding by

electric resistance, arc or electron-beam processes.

BRAE R AT DR F e IR s R AT AR, UK AT DR A BELAR . IR s
TRAFHEA TR o

fJH “spot welding by electric resistance, arc or electron-beam processes” 44 W%
TiH1E “may be done” ,

@) It is often necessary when referring to processesv to mention the way they are
used, particularly whether the operation is manual or automatic.

R LAREITEN, W RIERR I, THERAT LERELRE A3
Btk

A T RIEXFEE, BIEM EERAEXRE “to mention the way they
are used”, HH' “they are used” JEEIHMA], BHi “the way”; “when referring
to processes” JEARTEMA], WAIETHIHE .

(3 Manual welding is understood to be that in which the welding variables are
continuously controlled by the operator and the means for welding are held in the

operator’s hand.

TR AT ACBRAR N SHES RO B E LR Y, I FLAR ey =t 2

PR T TEEN .
aj “which” AUEFHIIEA “Manual welding” , “in which” A%k “fEF L
R

-k
o
sees



