P 1g T IEIE

WELDING ENGINEERING

BER/FER TR FER BWE




2 E MR T OB H B T2 RS
7 3V R A5 TP e A% A AR % 3 0 B R A

B 4¥ T 30+ 3R
EE T I8 e =
WELDING ENGINEERING ENGLISH

EES FHEHAR
£ & FEHA BWR
Z 4 Kk W OETFH

[ % &% 2 45 )% HpR 4t



W2 RIS

PETOER ST R bl F S R LI R N Y & St e
B A Tk bl B R S Lk T E FRAS SRt 0 (A AR A RS SR R AR
A )(IS05817) R EAF A M A RS, ABELHSAMEL2AFIRSE. &
Mgk R M S S B EFT KNG TF RS

AP TH AT ERREE L =55 BHRREFH HIRG LB HHAM,
AT E R+ L) TRERA AP ERZARSSEA,

B RS B (CIP) 23R

FEE TR GRS T . — VAR
M /R B TAR At At , 2015, 7
ISBN 978 -7 -5661 — 1058 -9

. T.02-@f-- M. OFE - HiE
V. OH31

rh [ A 45 08 CIP Hdiidz 7 (2015) 56 156242 5

LRl R AR & &t
FAE AR TR
#H@\%it EiEET

HARZIT PRI TR R H L
o MRETERKAKRESE 1245
BB 4RES 150001

RITHRIE 0451 —82519328

B 0451 —82519699

¥ OBERE

Rl W IRIE T £ B EN 95 A PR )

A& 787mm x1092mm 1/16
g 10.25

# 346 TF
wO20154FE7 A% 1 R
2015 4F 7 A% 1 RENR
#r 33.00 T

http ://press. hrbeu. edu. cn

RS 43 H S AR

E-mail ; heupress@ hrbeu. edu. cn




A

BRAHE W ZiE R 5 12

WEERS
fE AR S
R:% # WHIH #HEh HFF
e E BEARA keam kmie
X BAE ERGE xkdy B A
FHA AWH T K E &
M AR I Ok EWmH ARR



% 5 i BA

A AR LB AR S BORE” RAR G BOE R B (R S T MF IR B A
) (LA R RIFRCEAZR) ) , AFRERAAFIHLN TAE X AA TR I AR E N —E%
A BEE O o AR AE FE - IR S A AR T % b 3 05 AR DC B | B0 RN i ) L Al
e, SR, R ARG, 75 A A G A BT RS S, B A T
AHRER R G A A AR ALAR N T % Ml S0 S SR R R A A, B i B
FHREST 18 527 A Bl 58 4 7 o [R) kA 28008 o ] A A A0 4ol SR T A4 35 I 808, B A
ARAHSC Gl A 53 NS SCRORHIT T sl RS 5 H b1 .

— HEREN

Lo ACHASZER) A RIS , B HR e A SRR 5 N RE ) o

2. FEOMABRLLNSERTT O RO H B BOE H bR SR A 00 S8 R R | B
WLPE A T AR R A RS

3. JiRGEMRT A VS B IR A 2R B TR LA T A lk— R IEAE A
FHRITORE, LA =2 78 2R SR T4 b, 1k 21 = ABON” Z8CR

4. RRFRUFPIAETE . — RAL BRI Ll B R S S R AR A TR AL AT
Bl SeiE 5 Tl SR A URAR 0 3 9

—BMEE

L. 5EH

FEBER b2 SCH0 3, e A BE™ B4 S RN, 101 o5 28 DA b H 0 6 i e
(1 6D 3 T 220 A0 A A e 3 S B 1 R B, DAl 2 7 B IR 38 B oA 4 IR s AR T2 AR 1
= N HRE T, BRI

2.

AHRER BT o RABAE N E M N E RS HE L. ARERERZENEHK A T HA
FEEAA-SN T Ak —ZRBORE, SE A RAE AR EE A 1 SRR . 5350, N2 00 S HE b St
TR BT A 7 o AR G i

3. HWM

FEFBA BB RS L, A5 R 50 18 | PR B AR, 7R fi 2 A L A S L DL 3R
), TR BITE 5 IS —— XL ROR .

4. B

AR AR A 5 DU PR T T — A S DI 2R A0 o 8 A X A B i L AR A
G (oo o iy = B R S T B AR R v, DI SE R A 2k i SE PRiF 5 5SS i Re T

5. fai 4k

AFREARYE A B TE K- R 2p > 55K, AR O R4, WK AR 2k, 7250 % B2
A FE Bl o 2T AIAC PR s 5, AT GEF I MERE , B (R A 2 TR H R B A AL

o1



. RETERXE

= HMAE
RERERILAIESA M, RE EIRSERESE) (AR TAIEE) (Aash 1 SiE)
(AFE b oeih ) (AL TRERIE) CEETHEIE) o Hd, (UA3ERE 08 ) 35 AR A
B A ARPLATATBESE FAS A Tl i SR RE RIS RS, TR, B Bl B T 22 A o S
JOE R BB B B . o A S, B TARE AR T IR R
A HFR WS 8 N ROT,2 N LYIES . BHROTEAE LT AR
Unit Design ( 5. 5T % i1 ) , Warm-up Questions ( # & [a] f ) , Section [ Teaching and
Learning( # 5% ) , Section II Self-study ( F| 3% 2] ), Section Il Practical Exercises ( 52| 24
)
Unit Design( BoIci%iT)
Warm-up Questions ( #4 5 [a] #57)

Section | Passage (i)
Teaching and

New Words and Expressions( 4 1] 5 %1% )

Learning
(H5%) Notes (EEFF)
Section II Passage (1 30)
Self-study New Words and Expressions( 4= i8] 5 %15 )

(HE¥M) Notes( FER®)

Section [l Practical Exercises( 3Zi)l|%5:>])

Hrpag PUAFLOT 5 BB — > Practical Training (SEYIEZR) #5330 SE YIRS & 94Xt
o BRSO AR AR T A S5, JRIT R 5 N VIR, 35 3855 A R BT 2 % L S A T
LBRiE T SZMAIRES

AEFEEA S B B AR T 2 AT H 5 i A A0 R 2 B B A
B Be AR, p I 27 Bt SRR AR A E B 2 A AR R U AT B 4w, TR TT BRI
GHERIE T, AEAREGS AR A3 20 T i AR I T E B PR R K% Hh
P Tl 28 ) N B A2 ) B A BIE BT 2L % SR AR N B i D AR Bh AR 5, £ L4
Btk

T4 E KA TR S B R A 2 2 Ak, BIR A B B K R 7 B e A
TR IE,

w A
2014 £ 12 B



|13

]

CHRPE TARSGE ) S 7E 2012 4F 5 7 AR O R AR 31 ) Behill BB 1T M AL . TECH
BT AR SIS ) (8 B 8], FRATT 2 RO (A 3% A5 00 A1 DR AN 2 A SEAT IR BIF , BT B A5 2 AL
Pk Gn S At , S AR AR, BT e B B . VRN IR BB L AME # o e ) 2P 22,
(OB TREEE ) B R E P XERAFE S MR, B AR A EZLL, J TR,
fH L SMEBA R R AR TE N5 5 , AT N A LE X ZA F1 T PR, 8 2 TE b3t R
LA AR S, A RS o

—. ®EEN

1 LII H 5140 AT 53K 8h b e 5 U, A& AR &l ik 55 19 B iR, B 2RV 15 3) , 78
A PR TR 5 32 THEES, BIR TRIMES MR SR, ERNAERIT ERD
b BRVERLRE , BUIMEE 224 B 322 2 g8 AL A B B RS 3

CBEILAC SE O BB O BE S ST LA N AR R R O R DR SR ) R
A H 10 TR 8 A, H R BB A R R T UF & HE . B— It N IR E AR
AR AZ RE T L I B 320 ) A SR S I SR N AR LB A R B —
F—8" =N — R R BT B AME B A R .

3. EEEREE FIRME M BN JRIEA R M, SRR G 523, LA, R
RIS AL , LA T2 A 0 5 R ) 2% .

. MEmHBMgITRFR

MR (bl TR BEHE ) Hh oG T o5 A N2, BIER 9 o PRI 5E " 56 10 Hios®
EEE" PR OB TR SE) 1) 10 D EROTTE N 8 8o, AELHEA T«

5 1 AH

Al &

EBS

Unit 1 8RR AR
Unit 2 R4 gIIE
Unit 3 TR

Unit 4 SRR IE

Practical Training One  SEiJl[JE 5 1

Unit 5 )

Unit 6  JCHi kil

Unit 7 AR i S 18 3L B b

Unit 8 IS05817—2007 GG H R EZESR
Practical Training Two  SZ3)I178 2k 2

Wi 1 BEEEALRL
M2 ML
M3 iRl

27 SCHK




BRETEXE

FITEE R SR (LASE 1 8T R )

HILEEM
Unit 1
I | ]
# ¥ o
Teaching and Learning Self-study Practical Exercises
(#2iH) (HE¥IMESH) ()

Section [ : Teaching and Learning

R A S MR R b BOm R R E BN,

Section [ ; Self-study

BEE S B 25 AR AN A EE IS B E A ERTHE SRR, et s
ZUTHE T 5 T IRARET ] B £22 2 58

Section [l ; Practical Exercises

Wk A LN 2R ST, il R, A, S B AT 55 25 7 OB KL B 2% £ %) F Section T %
Section I PR 53 (1 2F 2 5 1L

Wb, B P HIT S Y SE YN 25 ( Practical Training) & 768 B0 T AR 3 5, R IT1E &
2 IR , 55 35 25 A R T4 2 I AME AR AT 2 BRiE = S I RE 7 .

- (HITSH) LU T RRATE RO SO S BT B 25 T I 3R R L % i

XEEF Lo

ASHO AR R i S L HRAT 4, PR R R E 4 | AT R 3, T F
WSS 2,3 I R 2, K ST E 5 4,5 RO RIS |, BEEA N RAS
556 ~8 BT SEYINE S 2 Je bR 1; 24 TR SR .

FEARBE G S AR T, BTGB T HGE P m i Tk A &L N B 8 A4S v K it
PR B TS B 226 ) 75 1) K g SRS AN B, 76 1 — 3 S A 3 Bl

T4 KA FRFT R 02, Bhls 2 AFEfrdE %, BiET KRCHITRIE,

)
2014 ££ 12 B



Unit 1 Basic Knowledge of Welding -« :cccvuecevarssasurssionervinsssonmonssonsnssniisssnssssnss 1
Section I Teaching and Leamning «++e+«ssessseecrrssseerereniminiorirmmmniusnineessrnnnsnsesens 2
Section Il  Self-study «reseeesrassrenmeeniimmetieeiariireii e e 5
Section [T  Practical FXEICISES «««««xeeeeerennennennamaeetatarersesersssessssserncencessnnsnnes 11

Unit 2 Shielded Metal Arc Welding -+« seerereseetumimimiiniiiiiniei e 14
Section I Teaching and Learning «++++eeeessseeressesmninntiiiiniiiiiiinininiiie e, 15
Section I Self-study +e«eesreressrrmmmiiimiiiiinsstiie s et 19
Section. I  Practical Fxerciges s «sessss ssssssseesss issnes casmis s 6505 ssnoms anmoos masions swaasn ean )

Unit 3 Submerged Arc Welding  «:«-cveceemrreerneeunmmnimine e aeee e 75
Section I Teaching and Learning «+++teevereeeesserrerniarsrnnasesnniennnsinisensssineeieins 26
Section. JI  Selfcstudy wrevsveresomsnssonnuos imenss vownas assans sovans s sunsi s (58 55r0s ssomanre 30
Section ]]I Practical Exercises «:+vscsvessmassssacesassssiossosnsesssssasssescotsssenasssnenassns 33

Uit 4 Gas Shielded Are WEIGIE « - eonnerenconmmsnrrveon ossuscvorns vosers ssusns s susses yeswss sos 35
Section | Teaching and Learning «+eecesssssescmsasesassssvuonsssoanansssosrsanssasssons sons 36
Section I Self-study «reeesoresrsssrsrmsorsmmusntrsunnerernmsssnsnncsrnnnssensioes R 39
Section I[[ Practical EXOTCISES » emawin § i s s voimens o.aasansiaeme s aeinanie saeisn siaess vsseess e 43

Practical Training One -«» ce-veromnes sanns svvoms s svvens sonves seuswessosnesassiss sasnss isossn sonss s 45

Unit § Cutting .......................................................................................... 53
Section [ Teaching and Learning «++++«ssesereecerunnereeenmninnninisiiiiiineniniiienes. 54
Section I Self-study «+evesressmssrirresssrensesanansinieensarmenienarasesensasrssessasanssoss 59
Section [T  Practical EXErciSes «««ceetecetseereerantnremaneenssnensesensessasensesssensesennens 62

Unit 6 Nondestructive TeSting «-------++evereserermmrertiiiiimuiereniiiee et e 64
Section I  Teaching and Learning «+-«s-e-ssseeeemmummaeremmunninenrniiiinne e, 65
Beolion @I Selfafmfly »+i0ms covmee camemns cxmacs cxmmns conmen venary yrssrys e s enesss srsesnassms 73
Section DI  Practical EXEIrCISES «««s+««cesenstnnenmtanteaeamemmeaneeseenteernsesensenssnesnsens 76

Unit 7 Welding Quality Standard—Shipbuilding and Repair Quality Standard for New

CONSEIUCHIOI v+ v ve v e rerortneintanentntmuneeesentateeaneaaeenenensenenserenreaennenensnns 78
Section |  Teaching and Learning — ««+s+eerereunmmnimiiiiiiiiiiiiice e 79
Section [T  Self-study ++reesersssrrrsmmemnintnusimuaineminieantrinetninsrne e 89
Section [ Practical Exercises «s«s s« sesssnsississasssvussssorane naonesseasnsannonssansessomes 94

Unit 8 Quality Levels for Imperfections—ISO 5817 :2007 «---+eereurieriiiniiiiiiiinine. 96
Section | 'Teacking and Leatning - vevessowores cuserssunonss sasans asgsns sosions pusisas i5ees 97
Section T Self-study =»vouersosvnns vomuns susons souams s swinwins s5ens avasns asawhs s aihnd sosons somes 107



BT REE

Section Il Practical EXErciSes  «sreseteeeenststenoiettrnnmesstatoietetauuaietenmnannesenses 116
Practical Training TWo  ««co-eceerreeeesesrasemmansmnnniii bbbt 118
Appendix 1 Selective Reading Materials  c-cccererrereriiiiaiiiiiii i 123
Appendix 2 Terms of Welding «++««««erereeresnnnnmermmis 130
ApPpPendix 3 VOCADUIArY  ++ososssssssssssmsumsnssaisisriisiis i 140
REFEI@IICES ++ v e vvrvrernsesessennsaessanasessssssatsmessnnnssssesannntesesatntstetaunotetsssneteasnttoine 152



Basic Knowledge of Welding

- Warm-up Question

11

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

Bird’ s nest Ship

Bridge Pressure vessel
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&_‘ Section I Teaching and Learning

Passage I Basic Knowledge of Welding

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 ", The

Jjoint formed by welding can’ t be disassembled.

1. 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.

Bond area Weld  yeat-affected zone

4

¢

Base metal

Figure 1.1 The composition of welded joint

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

5 »



Basic Knowledge of 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

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

Base metal is the material to be joined.
2. Types of joints

There are four most commonly used joints. They are butt joint, corner joint, Tee joint and

lap joint. The four joints are shown in Figure 1.2.

Butt joint Corner joint

Tee joint Lap joint

Figure 1.2 Four most commonly used joint types

3. Welding positions

There are four basic welding positions. They are flat position , vertical position, horizontal
position and overhead position. As shown in Figure 1. 3. Certain welding processes have “all-

position” capabilities, while others may be used in only one or two positions.



.  seTEsiE

Flat welding Horizontal welding Vertical.»'velding Overheaq .weldmg
position position position position
1G 2G 3G 4G
Plates and axis of Plates vertical Plates vertical Plates and axis of
and axis of weld and axis of

weld horizontal weld horizontal

horizontal weld vertical

Figure 1.3 Welding positions for plate

weld [ weld ] v 1542 n. HRE
pressure vessel [ J] 4%

filler metal 754 &

workpiece [ 'warkpiis| n. T {4
joint [ dzoint] n. 43k

welded joint #4543k

junction [ 'dzankfon] n. #EHz S
member [ 'memba | n. ¥4
bond area 54 X

heat-affected zone (HAZ) #EZ0H X
welding process f{4 ik IR ET
base metal £}:#4

butt [ bat] n. X}

butt joint X454k

corner joint fA4EFE

Tee joint T #2HE3k

lap joint #5453k

welding position FE42(v &

flat position AR &

vertical position 37 4R E
horizontal position fi {7 &
overhead position {47 &

E Notes

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



Basic Knowledge of Welding

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

MR AT A SO RS R | 8 ik (AT LU BOR R ), 76 T Z (8] JE ik
ZER SRR o

/a]Hr“ with or without pressure” {f“ heat” g f¥FEARIE .

[ 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.

AR X2 B T 4R A A 4 T KR A R i) ) B #4551 o

]+ “which, because of its proximity to the fused metal, has been influenced by the heat
generated in the welding process” J& %€ i& M 4] , 1 1ffi i 1 f “ part of the base metal” , H
“because of its proximity to the fused metal” FJFH .

é‘! Section II  Self-study

Passage 1 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 welding processes can be divided into fusion

welding , pressure welding and braze welding.
1. Fusion welding

Fusion welding includes oxyacetylene welding ( OAW ) , arc welding , electroslag welding
(ESW ), thermit welding (TW ), laser beam welding ( LBW ), electron beam welding
(EBW) , ete.

Oxyacetylene welding (OAW) Arc welding
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Electroslag welding ( ESW) Thermit welding (TW)

Laser beam welding ( LBW) Electron beam welding (EBW)

Arc welding includes. shielded metal arc welding (SMAW ) or manual metal arc welding
(MMAW) , submerged arc welding (SAW ) , gas metal arc welding ( GMAW ) , gas tungsten
arc welding ( GTAW ) or tungsten inert-gas arc welding (TIG ), flux cored arc welding
(FCAW) , plasma arc welding (PAW) , electrogas welding (EGW ) , and so on.

Shielded metal arc welding (SMAW) Submerged arc welding (SAW)



Basic Knowledge of Welding Unit1

Gas metal arc welding (GMAW) Tungsten inert-gas arc welding ( TIG)

el v

e ————

Plasma arc welding (PAW) Electrogas welding (EGW)
Gas metal arc welding includes CO, shielded arc welding, metal inert-gas welding
(MIG) and metal active gas welding ( MAG).
2. Pressure welding

Pressure welding includes resistance welding , cold welding , friction welding , ultrasonic

welding , explosion welding in vacuum , diffusion welding , high frequency welding , etc.

Resistance welding Friction welding



