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Unit

Basic Knowledge of Welding 1

Course Design

Unit goal ; Students can study the basic knowledge of welding, for example, the composition
of welded joint,the types of joints and welding positions. Master the terminologies
of welding.

Teaching plan:2 hours in this chapter

Teaching aids; Multimedia classroom

Warm-up Question

Do you know the following pictures? They are all welding structures.

bird’s nest

pressure vessel

Basic Knowledge of Welding

Welding means that filler metal may or may not be used and heat with or without pressure is
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used , but the result is that a continuity of solid metal is formed between the workpieces''. The

joint formed by welding can’t be disassembled.
The composition of welded joint

Joint is “the junction of members or the edges of members that are to be joined or have been
joined. ” Welded joint is a composite of all the parts involved in welding and comprises weld
metal ,bond area and heat-affected zone ( HAZ). The composition of welded joint is shown in
Figure 1. 1.

Weld refers to the area of coalescence produced by welding process. Weld is the region which
has been melted during welding.

Bond area is a transition zone between weld and heat-affected zone in the welded joint.

Heat-affected zone is that part of the base metal which,because of its proximity to the fused
[2]

metal , has been influenced by the heat generated in the welding process

Base metal is the material to be joined.

Weld
Bond area ¢ Heat-affected zone

\ \\ | ,"r /
\ Ny

/ Base metal

/

Figure 1.1 The composition of welded joint
Types of joints

There are five basic types of joints. They are butt joint, corner joint, T joint, lap joint and

edge joint. The five basic joints are shown in Figure 1.2.

L
Butt joint Corner joint
Z
Edge joint
L
) L
T joint Lap joint

Figure 1.2 Five basic joint types
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Welding positions

Welding is often done on structures in the position in which they are found. In view of this,
techniques have been developed to allow welding in any position. Certain welding processes have
“all-position” capabilities , while others may be used in only one or two positions. There are four
basic welding positions. Figure 1.3 shows the groove weld in the four positions:

Flat position : The welding position in which welding is done from the upper side of the joint.
The weld axis is approximately horizontal. This is sometimes called downhand position.

Horizontal position ; The welding position in which the weld axis is approximately horizontal ,

but the definition varies with groove and fillets"’.

Overhead position ; The welding position in which welding is performed from the underside of
the joint.

Vertical position; The welding position in which the weld axis is approximately vertical.

Flat welding Horizontal welding Vertical welding Overhead welding
position position position position
1G 2G 3G 4G
Plates and axis of Plates vertical Plates vertical Plates and axis of
weld horizontal and axis of weld and axis of weld horizontal
horizontal weld vertical

Figure 1.3 Welding positions for groove welds: plate

New Words and Expressions

weld [weld ] ». 83,0, HiE

filler metal 748

continuity [ konti'njuriti] n. ZEZetE
workpiece [ 'warkpiis] n. T4

joint [ dzoint] n. #&k

disassemble [ disa'sembl] ». $FFF
composition [ kompa'zifon] n. B4, A%
welded joint fE3EHEk

junction [ 'dzapkfan] n. RS
member [ 'memba] n. ¥4
composite [ 'kompazit] n. 454
comprise [ kam'praiz] vt. fy------ 2H 1%
bond [ bond] n. %3, 454
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bond area 55 X

heat-affected zone G [X

refer to 35,23

coalescence [ kaua'lesns] n. &
welding process {845 ¥k , B &
melt [ melt] ». ¥4k

transition [ treen'zifon] n. ¥

base metal £1£4

proximity [ prok'simiti] n. 48T, #i
fuse [ fjuiz] ». ¥4k

influence [ 'influans] vt. &M
generate [ 'dzenareit ] v =4

butt [ bat] n. Xf#E

butt joint Xf 3k

corner joint ff 3k

T joint T JE$E:3k

lap joint #&#24Ek

edge joint %ifE#Ek

welding position 1§ &

capability [ keipa'biliti] n. BEJI
groove [gruiv] n. ¥ 0

flat [ fleet] adj. FHY

flat position /&L B

axis [ 'aeksis] n. #l,HHZk

horizontal [ hori'zontl] adj. 7KFRY)
downhand [ 'daunhaend] adj. FIER
downhand position &4 B
horizontal position {4 &

fillet [ 'filit] n. fAtE4E

overhead [ 'auvo'hed] adj. 7E I3kHY
overhead position {1 &

underside [ 'andasaid] n. T, JEH
vertical [ 'vartikal] adj. "B HRY
vertical position 37 J&{V &

Notes

[1] Welding means that filler metal may or may not be used and heat with or without pressure

is used,but the result is that a continuity of solid metal is formed between the workpieces.

IR RIS LA SR HEE SR s (AT LR s RE A , & T Z [8E B
4.
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HELENE SR

] “with or without pressure” f“heat” B fEBEARIE

[2] Heat-affected zone is that part of the base metal which,because of its proximity to the
fused metal , has been influenced by the heat generated in the welding process.

P X R ARITEL A &8 |, O B2 AR HapAAE R ma i) BERE 3R 0 o

] H “ which , because of its proximity to the fused metal, has been influenced by the ‘heat
generated in the welding process” J2 5& & M /] , & iffi Aij 1 f¥) “ part of the base metal” , H
“because of its proximity to the fused metal” { JF R {R1E

[3] Horizontal position: The welding position in which the weld axis is approximately
horizontal ,but the definition varies with groove and fillets.

BEARAL B R AR AR KBUK AR E , (H A8 SCREE S O FI AR 1R 4T AR

a1 “in which” 5| FE M)

Exercises

I . Explain the following words and phrases.

1. Welding

2. Weld

3. Welded joint

4. Bond area

5. Heat-affected zone

II. Fill in the blanks according to the passage.

1. Welded joint is a composite of all the parts involved in welding and comprises

and

2. There are five basic types of joints. They are

and

3. There are four basic welding positions. They are

and
IIl. Translation.

1. Joint is “the junction of members or the edges of members that are to be joined or have

been joined. ”
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2. Weld refers to the area of coalescence produced by welding process. Weld is the region

which has been melted during welding.

3. Bond area is a transition zone between weld and heat-affected zone in the welded joint.

‘4. Flat position; The welding position in which welding is done from the upper side of the

joint. The weld axis is approximately horizontal. This is sometimes called downhand position.

5. Vertical position ; The welding position in which the weld axis is approximately vertical.

Classification of Welding Processes

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

(1) Fusion welding

(DOxyacetylene welding (OAW )

@Arc welding:

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

Gas metal arc welding (GMAW) ,includes: metal inert-gas welding (MIG) and metal active-
gas welding (MAG)

Gas tungsten arc welding (GTAW) or tungsten inert-gas arc welding ( TIG)

Flux cored arc welding (FCAW)

Electrogas welding (GMAW-EG ; FCAW-EG)

Plasma arc welding (PAW)

Submerged arc welding (SAW)

(3Electroslag welding (ESW)

(@Thermit welding (TW)

(5Laser beam welding (LBW)

(©Electron beam welding (EBW)

(2) Pressure welding

(DResistance welding, includes:spot welding,seam welding and butt welding

@Cold welding

(@Friction welding

.6 -
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@Ultrasonic welding

(®Explosion welding in vacuum

©Diffusion welding

(DHigh frequency welding

(3) Brazing welding

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 processes are named after
the type of joint produced, for example, stud, spot and butt welding. An overall classification
cannot take account of this because the same type of joint may be produced by a variety of

processes. Stud welding may be done by arc or projection welding and spot welding by electric

resistance , arc or electron-beam process''!. Butt welding may be done by resistance , flash or any of

a number of other methods. Although in common usage many processes have abbreviated names,
the full names often follow the pattern: firstly, 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 no 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 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 or welding head along the weld line.
(¢) The transfer of parts for welding.
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

the welding variables are continuously controlled by the operator and the means for welding are

held in the operator’s hand"*!. Semi-automatic welding is that 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
part (a) and (b) must be done by machine.

New Words and Expressions

according to R #E

employ [ im'ploi] ». {#FH, F|

braze [ breiz] »t. 4718

fusion welding A 1%

oxyacetylene [ 'oksia'setiliin] adj. & Z. K
oxyacetylene welding (OAW) %8 Z 44

arc [a:k] n. HIK
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arc welding Hi, 548

shielded metal arc welding (SMAW) 455 JIJE
manual metal arc welding (MMAW) J& 45 JJ&

gas metal arc welding (GMAW ) S {A&{F3 B 4R

inert [i'nart] adj. TEMER

metal inert-gas welding (MIG) 45 {bARAE HES A48
metal active-gas welding (MAG) bR IE SRR R
tungsten [ 'tapston] n. £k

gas tungsten arc welding (GTAW) £ HE SRR 48
tungsten inert-gas arc welding (TIG) M AR 12
flux [ flaks] n. 483

flux cored arc welding (FCAW) 2 th48 22 B 948
electrogas welding (GMAW-EG,FCAW-EG) S H &
plasma [ 'pleezma] n. 2Bk

plasma arc welding (PAW) 255542

submerge [ sob'ma:d3] ». R, &

submerged arc welding (SAW) HEZIAR

electroslag welding (ESW) Ha /&

thermit [ '@armait] n. £

thermit welding (TW) #4548

laser beam welding (LBW) ¥ 1E2

electron beam welding (EBW) H F3R4E

pressure welding 43

resistance welding Hi, fH 48

spot welding A5 48

seam welding 4§42

butt welding X 4&

cold welding ¥ 4§

friction [ 'frikfon] n. FEE#E

friction welding FEEEJE

ultrasonic [ Altfo'sonik] adj. S FEH

ultrasonic welding #8575 18

explosion [ iks'plouzon] n. ##4E

vacuum [ 'veekjuam] n. EHZs

explosion welding in vacuum E.ZS1@/EJE

diffusion [di'fju:zon] n. ¥ #L

diffusion welding 348

frequency [ 'fri.kwansi] n. #iZ

high frequency welding /& 4% /&

brazing welding 148



