argon arc weld @il
,J:%I‘

butt weld XJE4F (4%
cluster weld M Zg &
(%)

cold weld #15 (£%8),
A s %

fillet weld 1% (%)
flash butt weld A%
XTHEIR (48

full fillet weld i 15
(4

groove weld 3 45
(%)

mash seam weld &
JEAR

seam weld &1E (4%
slot weld VJ I (4%)
spot weld fift (4%)
tack (positioned)
weld EMK FAL RCH
S

weldability wJ &Y, #57
Ptk

welder #271; &AL
welding &8 G5, &
B (0D, 1Reg
atomic hydrogen
weld JR &
attachment weld

S SR

bead weld H#E45, B
CED%

braze weld fi#i [%T]
5, s

built-up weld HE4F
down hand weld fjf
IS RS Ei7

electric arc weld H
IR

flat position weld
QUTITRES N €1 IS

JL AT e S L
AR B SR ZE DA

flow weld #% (5%) &
forehand weld IF T
R

forge weld #HE, 4%
friction weld JEfELE
gas shield weld <&
(ESarlve

inert-gas metal-arc
weld 15 2295 <A IR
PR

oxyacetylene weld
AP IR, IR
percussion weld
il

plasma-arc weld %
RV

repair weld #MH

roll weld & &A%
scarf weld FHE, ™
RSy CO &S
shield weld &
j:%l:

union arc weld #k
ySIo | I R R R O
unionmelt weld HiK
EFZT) HBE
weldment 81, 17
AL

bonding technology
T2

fillet weld ffi#,H A

j:%l:

seal welding. %%} 5
7

ring joint 3%, H%
A

seal fitting &4k,
BaESNIW AR

weld reinforcement
FREERN o
dimensional
inspection JUsf Ky

1/22

flange gasket v%:>%#4
B

burn through %git
girth weld B J4%
reinforcement of
weld JisE e

weld joint J54%, 5%
Pk

circumferential joint
Ji Pl e 5%

butt weld XJ4:/4%
arc welding HLiRE
filler rod /24

shield gas f#y"<4k
welding rod 14
welding bead #ii4,
electrode HitR4%
longitudinal. 2\
horizontal line /K °F
25

welded joint & $% %%
PR R

witness test 1] 78 A
TE R
Alignment:
A7 1

gas cutting. < ¥
arc cutting H19k47) |
grind off J&xi
Leveling: #&-F
Fixing: [f5E
Console: 4G
material certificate
MR AS IR
fabrication L, i
post weld heat
treatment & 5 # 4b
L]

flushing phit, JH%E
arc gouging FL A
machining RN T

XF i, 2



nut 2L}

solvent %5

tack welding it
butt welding *}#:4¢
reinforcing pad. #h 5%
SRR

flux 5

blind 44

gusset plate fff#iR,
Jom [ A5

base material Xkt
B

flow sheet JifEK]
witnessed
inspections Iz
drain K&
identification
PbR
silicone paint #:#4 i
TR

fabrication drawing
i) 3 PR 40K, S A P

WPS Works Process
Specification 2 T
SRR

caulking metal [
Ha[&EI(HE)
weld bead J54%

weld mark #5JE
bonding wire #:44;,
LR HE BT
Submerged-arc
Welding Hi FHLE
Resistance Welding
IR

Seam welding throat
thickness 174%)3 )%
weldability wJ &Y, #57
Pk

Weldable steel # 4%
N

Weldability of metal
& & TR
Weldability test nJ#¢

mark

R AH R D ]

PG

Weld all around [H##
Weldable copper w]
SR B AR

Weld assembly 1
1

Weld bond #42k, 45
|

Weld cap #H

Weld collar jnamisss
S

Weld crack JE544%
Weld crater Jiit
Weld crosswise %8 X
ySEP%

Weld decay J& 4% )%
T, SRRk A A
Weld defect &84
Weld deposit H#E/%,
FREENAL

Welded all round %%
JEpub s At

Welded armor /&
Sk

Welded body #4%%
=]

Welded bridge #¢$%
M

Welded bond 4k
By, T
Welded cathode /&

BBt
Welded chain J&48:4%
Welded connection

S CE R
Welded construction
SEERAT ]

Welded — contract
rectifier J4ZIEH 2%
Welded corner joint
Jip SRS

Welded eye #HHR
Welded fissure 4%
e

2/22

Welded fitting #2355,
Bk

Welded flange & %
Welded frame 234
e, JREHERY

Welded frog 5 #2 %
7=

Weld edgewise #ii
ySEP%

Welded metal #i4:4:
J&

Welded pipe f##:4
Welded module %54
TR ZH 1

Welded on head 42l
Bk, MR R
Welded plate 141K
Welded seam #i4%
Welded shell course
PEREER

Welded shell ring /&%
Fehn &

Welded splice 4%
%

Welded steel 1744
Welded steel fabric
e

Welded steel forging
Y PR BB A

Welded steel pipe /&
BN

Welded steel
pile JREANEBE
Welded structural
shape 154545 4 R4
Welded structural 4%
Beat iy

Welded truss #EE:HT
;3'5

Welded tube #E4%[+%]

paes

Welded turret #44:

.
723

pipe



Welded wire fabric
PR 22

Welder 581, 1L
Welder construction
SEERAE )

Welder performance
qualification test /%

THARE K
Welder’s gauntlets
HE THKTE
Welder’s gloves Hif¢
TFE

Welder’s goggles 44
THHE

welder’s hand shield
RTFRY HE
Welder’s head shield
R T HIE R
Welder’s health #T
Prfi

Welder’s helmet 4%
THEE

Welders spatter ease
S MWl

Welder with
condenser i Hi %%
Sl

Welder with taps 4
SLURBL

Weld flaw FEE6R,
JRPERLL

Weld flush 4%k
Weld flux #E57, #H2y
Weldforged 4%
Weld gauge g% E )
Weld handle 4
Weld holder /54248
Welding 5 #:9%, 4%
F, eI RG4S
Welding agent 3%
Welding alloy ###:4
4

Welding and cutting
torch JREI P A EAE

R AH R D ]

Welding — and —
forming mill J 2 42
B

Welding apron /& T
) [+

Welding arc #£3K
Welding arc voltage
PRy s
Welding
PRREERT
Welding base metal
ySI% Sy

Welding beading /%
% Welding

bead length 545K &
Welding bell it (£
BRI, HREB, W\
B

Welding bench ###%
TG

Welding blew lamp
ySEl

Welding blowpipe =
PRI

Welding booth ##%
=

Welding burner /45
My

assembly

Welding by both
sides X JF
Welding by forging

Welding by one side
FATH AR

Welding cable Hifte,
4i, HAET|ZE

Welding
characteristics J& 4%
SR

Welding compound
S €29 Il

Welding conditions
PR

Welding connector

3/22

H 2 % 3k
Welding
FEL R i
Welding control #fih
FERLIBT L %

Welding crack 15 %
%

Welding current 154
LY

Welding cut bit 4%
TH

Welding
deformations Ji#5 48
iz

Welding direction /%
7 1m]

Welding dynamo ##
e Al

Welding electrode
Rk, MR
Welding  electrode
hold #54%3%

Welding equipment
PREER A

Welding fixture Ji$%
e H

Welding flame 5
K I

Welding flash 3644
]

Welding fluid %% [/5]
bl

Welding flux &7, £
)

Welding force BH/E N

contactor

Hes HARH )
Welding from both
sides XU /&
Welding from one
side HLHIE

Welding furnace %%
g

Welding gauge i E
PR 4% KT R



Welding gang /& T
i, SR

Welding generator H
FRER BN

Welding generator
with differential
excitation Z ¥ H 42
R

Welding generator
with split — Poles %
W HLRE R B
Welding glass %35
Welding gloves Ji#:
FE

Welding goggles #¢
THHE

Welding grade argon
PR, SR
Welding grade gas
PR R A
Welding ground Hif¢
Hh 2k

Welding gun g, m§
xT

Welding gutter 14
VLI

Welding handle 4
e, WA
Welding head &3k,
&k, RENLEL
Welding heat J&#
Welding heat input
SRR PN A% Ty
Welding helmet /& T
[EREA

Welding holder #&T.
i

Welding impulse
ySSiieLy
Welding
S R
Welding iron J&%k
Welding jig e A
Welding joint 54

inspection

R AH R D ]

k

Welding lead J&#:5]
%

Welding machine /%
Bl

Welding manipulator
PSR

Welding metal
cracking 4% 4 Jm ¥
A

Welding method /%
BT

Welding motor

generator i &) Jig ¥
CHLIRL

Welding neck
(flange) Xffitidi>s
Welding—on &4, &8
ST
Welding
PRREERAE
Welding operator H
BT

Welding outfit /& %
L%

Welding paste ¢ $%
Welding
performance /& # ¥
fe

Welding pipe 1344
Welding pistol 543
Welding point 4%
k

Welding pool 1##:4%
i

Welding portion #54%
AL, AR AL
Welding position /&
PR AL

Welding positioner
PR AE, WIEhERE T
(=%
Welding

operation

positioner

4122

roller fR¥E MR
Welding powder ##
il

Welding power lead
FRb H i 4
Welding press & %
AL

Welding pressure /&
Pk T)

Welding procedure
PRI T2, R
Welding process /&
i

Welding quality #54%
JiUE

Welding rectifier H
SRS

Welding regulator /%

P HL A T T 4%
Welding research
council RENTRZE G
I\

z

Welding residual

stress fEERAN Ty
Welding resistor J&
P BH AR

Welding rod ##4%
Welding rod coating

MR EIIE 2y
Welding rod core /&%
5

Welding rod

extrusion press #i4%
HERHHL, M4 RIR
Bl

Welding rolls #74%%
Welding rules #54
]

Welding screen /%
W'

Welding seam /4%
Welding sequence
FRERE Y

Welding set 4 #% %%



B, YL
Welding set with a
surge injector fikEs
DIV CE =3y

Welding set with DC
suppression
capacitors Hi 7% 41
BT R %
Welding set with H.F.
ionizer i = AL 5 11
JREERE

Welding shop 8%
[

Welding slag /&
Welding sleeves [##
R &

Welding socket #i$:
EE GEBEL
Welding source J§#%
HL 5

Welding spats #¢ 4%
4

Welding spatter J&i
Welding steel #4540
Welding stick #H#z,
yCE S

Welding strain 4
AR

Welding stress & #%
N

Welding symbol 4%
g, RS
Welding table #4521
&

Welding
temperature & 4% i
I3

Welding thermit [44]
P CRBHD
welding tip &4, &
FEWCE K

Welding tongs #4H
Welding tool ##: T

N

R AH R D ]

Welding torch f#:m;
K7, JREWCE, JRE
Welding torch pipe
Ji R

Welding transformer
HL SR AR s

Welding tub J& % 4
i

Welding wheel #iik
H1HK

Welding wire £,
R 22

Welding — wire reel
Welding
backing #AR s
Welding with flux
backing J5) 5

with

Welding with
pressure Ji/&
Welding with
weaving 1 1] # 3l /7
B

Welding work £ T. T
&

Welding — in nozzle
SN

Welding interface ##
Bt

Weld jig 149 2
Weld joint #74%, 15
Bk

Weld junction # &
2k, 5

Welding layer 132
Weld length 148K i
Weldless JGoIR4%1, G
2511

Weldless connection
e Rk
Weldless drawn pipe
Pril s

Weldless fitting JF/%
ek

5/22

Weldless pipe 444
Weldless steel tube
Jo[ M55

M Weld line #Ri:4;
Weld machined flush

HI P i (1) 5 4%

Weld mark 49K,
Weldment 1810F, 42
P

Weld mesh crate /&
P2 k%

Weld metal # £ 4
&, ReELS)R

Weld metal cracking
Weld metal zone %
P B X

Weld on bottom JE/F
Weldor 421

Weld pass #i#ziliE
Weld penetration /&
%, PREIRE, IBIR
Weld period #7422 ]
Weld preparation &
zesgmplinn

Weld puddle J#its
Weld reinforcement
FREEA

Weld ripple 8%k 4
Weld rod #54

Weld rotation #2454
il

Weld seam #i4%
Weld slope J&4%{5iff
Weld strain RN AR
Weld strength J& %
BRPE, JEEETRSE

Weld surface Ji4&%
[

Weld time [#EfbtREH]
308 L s [1)

Weld trimmer 54535
HEHL



Weld up 1f4bh, #7
Weld wire {40422
Weldwood K&
Weld zone X
Lack of fusion KJ&4&
Sharp edge #ii
Serrated edge 4 iA
Bl

Torch cut k& bE
Sawn %

Air tight S35

y G| AT My N
¥4 fusion welding
JETRE 77 pressure
welding

% d B welding
process

2 B H KR welding
technique

BB 1T % welding
technology/procedu
re

HoE B /E welding
operation

£ welding
sequence

Y7 1) direction of
welding

12 B AL B welding
position

s e

sequence

build-up

deposition sequence

% o fMA weld
slope/inclination of

PP A ST R
weld axis

4% oM weld
rotation/angle of
rotation

LT E flat position
of welding

% 45 7 & horizontal
position of welding

AR A7 E vertical
position of welding

i 15 A7 & overhead
position of welding

4 downhand
welding/flat position
welding

B 4 horizontal
position welding

A4 vertical position
welding

fim 2 overhead
position welding

47 E 5 all position
welding: B, B4
P38 P b 73 ()47 L 4
PR BER L AESEAL
BT R . oK
V- [ 8 AT IR A 4%
Pz

& AL JR vertical
down
welding/downward
welding in the
vertical position

6/22

) _E 745 vertical up
welding/upward
welding in the
vertical position

i & £ inclined
position welding

k3 & upward
welding in the
inclined position

T # & downward
welding in the
inclined position

%I butt welding
15 fillet welding
5 #:)5 lap welding

it fillet welding
in the downhand
position/fillet
welding in the flat
position

¥ ff 18 horizontal
fillet welding

AR fillet welding
in the vertical
position

42 fillet welding

in the overhead
position
¥ o & groove
welding

I B D6 5% square
butt welding



) W\ B AR
groove welding

flare

%1448 flanged edge
welding

Mg 48 welding of
longitudinal seam

B 2% 12 welding of
transverse seam

o H B qirth
welding/
circumferential

e g% : welding of
spiral seam/welding
of helical seam

W4 X MR butt
welding of
circumferential
seam

SENHE tack welding
¥ JE welding by
one side

X T % welding by
both sides

¥ 4 single pass
welding/single  run
welding

% & £ multi-pass
welding

H2 4 single layer
welding

Z JZ 1§ multi-layer
welding

R AH R D ]

7 B 2 J2 1% block
sequence/ block
welding

o= £ E R
multi-layer and
multi-pass welding

welding

continuous
Wr 4 f52  intermittent
welding

FT M backing weld

B K/ back sealing
weld

& I 4F cosmetic
welding
woom R deep

penetration welding

B welding with
weaving/weave
bead welding

Hrof 42 foreward
welding ( 3 )/

forehand welding (3£
[|)

J M 4+ backward
welding( % )/
backhand
welding (G [H)

5y BB 1R backstep
welding

et skip welding

7122

X Rk 4 balanced
welding/  balanced
welding sequence

leftward
forehand

fe ROk
welding
welding
AR fillet welding
in the vertical
position

2 fillet welding

in the overhead
position
¥ o & groove
welding

I e D6 5% square
butt welding

e W\ JE e 0 4R flare
groove welding

k48 flanged edge
welding

M 4% 15 welding of
longitudinal seam

4% 15 % welding of
transverse seam

W 8 B qgirth
welding/
circumferential

W2 ie4% 1 welding of
spiral seam/welding
of helical seam

o4& ) B /R butt
welding of



circumferential
seam

ENHE tack welding
B fE welding by
one side

XM % welding by
both sides

¥ 4 single pass
welding/single  run
welding

% iE # multi-pass
welding

H2 4 single layer
welding

Z )2 J& multi-layer
welding

7 B £ )2 J& block
sequence/ block
welding

2 S R
multi-layer and
multi-pass welding

% 4 /8 continuous
welding

welding

intermittent

FT AR backing weld

H KL back sealing
weld

C T
welding

cosmetic

R AH R D ]

w1 deep
penetration welding

B welding with
weaving/weave
bead welding

Hr o 42 foreward
welding ( 3 )/

forehand welding (3£
[|)

J M 4+ backward
welding( % )/
backhand
welding (3£ [H)

5y BB 1f  backstep
welding

et skip welding

X o 48 balanced

welding/ balanced
welding sequence

£ 1R ik leftward
welding forehand
welding
Y G A T
welding current

downslope time

H i % % current
density

¥ % H9% short circuit
current

Bk o W W pulse
level/pulse current
level

8122

ik o HE 9 M fE pulse
current amplitude

FAH IR background
level

Bk o A4 Z% pulse
frequency

ik R B H U T L
duty cycle of pulse
duration

H5KHE R arc voltage

5|3 & reignition
voltage

B M welding
speed

iT & ® & rate of
travel/travel speed

ik 2 wire feed
rate

& #e = heat
input/energy input

PN heat input
Tii#k preheat

Ji # postheat

Y25 b posweld
heat
treatment/postheat

treatment

T B preheat
temperature



Z 8] 3% B interpass
temperature

JREE4 T i) finishing
temperature

JE#E % postheating
temperature

IR MK E wire

extension
jK: arc length
YAk id B melting rate

f& AL I TE]

time

melting

1%k & % melting
coefficient

5 B ¥ rate of
deposition/depositio
n rate

15 5 & % deposition
coefficient

15 W % % deposition
efficiency

ik R OH
coefficient

loss

kil spatter

K Ik & spatter loss
coefficient

M4 Lt fusion ratio
ik dilution

B % rate of dilution

R AH R D ]

Had % transfer
efficiency/recovery
(of an element)

3% 1 groove
I 11 groove face

e Vi A B angle of
bevel (3« [ )/ bevel
angle (GE[H)

¥ O f & included
angle( 7 [¥ )/groove
angle(ZEH)

WO om E
depth

groove

5121 root face

Bl = i thickness of
root face/width of
root face

LA BR root gap(3
[¥)/root opening (£
)

i# 2 #& root
radius/groove radius

814 root edge

%14 & E height of
flange

% 4 ¥ 12 radius of
flange

LTI G|

groove

single

X M ¥ B double

9/22

groove

¥ HJELL groove type

I % # 1 square
groove

V JE ¥ O single V
groove

Y JE ¥ O single V
groove with root
face

XY JE¥ O double
Vgroove with root
face

Wl U 3% H single
U groove

i B X U B B H
double U groove

VY JE 3 0 single
compound angle
groove

Wl 3 BB single
J groove

G B vIDS G I g
double J groove

¥ VO JEH D single
bevel groove

XV B D double V
groove

AKX A VOB B H
asymmetric double
V groove

XL VO B O



double bevel
groove/K groove

WK VOB OV
groove with
backing/ single V
groove with backing

mil W\ JE B O flare
groove

BUEY 1 single bevel
groove with backing
locked

W et b
edge

tapered

1555 weld
$:i% seam

S )
symbol

welding

14448 weld metal
H 4 )& filler metal

W B

metal

deposited
1ReE L weld face/
face of weld

& 4% 1 1 back of
weld

fRekihek axis of weld
figg R~ size of weld

12855 % weld width/
width of weld

R AH R D ]

oa K E weld
length/ length of
weld

S S C I G S
effective length of
weld

4 )5 BE throat
depth/ throat
thickness

Roa i 5RO

theoretical throat

15 4% S bR J2 ¥ actual
throat

%% VX  penetration/
depth of penetration

148 ¥ appearance
of weld

8% L R B form
factor of weld

4 reinforcement/
excess weld metal

Y m 4 & root

reinforcement

YISER4% flush weld/
weld machined flush

W 4% butt weld
1 154% fillet

FLI leg/ fillet weld
leg

10/ 22

FHASLEE W AR profile
of fillet weld

SPIE 4 flat fillet

B IR 4% convex
fillet weld

& 4 #5 4%¢ concave
fillet weld

FIEZEME concavity
i £ 4545 side fillet
weld/ fillet weld in
parallel shear

E T fA 1R 4% front fillet
weld/ fillet weld in
normal shear

SR 4% fillet weld in
the vertical position

Tt f 544 fillet weld in
the horizontal
position

4544 fillet weld in
the flat position

2 154% oblique fillet
weld

W% 41 4% continuous
weld

W4l 4% intermittent
weld

continuous fillet
weld



intermittent fillet

weld

G TS R C
staggered
intermittent
weld

fillet

FEH W 2L A 15 4% chain
intermittent fillet
weld

uii 4% edge weld

edge weld

flanged

FEMLIE 4% plug weld

g% longitudinal
weld

i 4] 15 4% transverse
weld

TS girth weld/
circumferential weld

2 i B IE 4% spiral
weld/ helical weld

2 EHE 2% seal weld

=
weld

strength
It R 154 connective
weld

ELT IR 4% tack weld
i bead/ run/ pass

159% ripple

R AH R D ]

24 weld root/ root
of weld

JL ik weld toe/ toe

HKEE sealing run
(after making main
weld)/ back weld

1 K /& & backing
weld (before making
main weld)/ back
weld

B4 1E root pass/
root run

7 MiE filling bead

5 [ & 18 cosmetic
bead/ cover pass
[k 4 18 temper
bead/ annealing
bead

Y5515 1E penetration
bead

185 layer
FaR 3k welded joint

Z kB R
geometry

joint

& o9k UL EOEE Sk
equalmatching weld
joint

ik s UL OB Ok
undermatching weld
joint

Bong ULomd B sk

11/22

overmatching weld
joint

LM root of joint
%3k butt joint

I JEx#:4:3k square
butt joint

V JEX ik single V
butt joint

U JEXT 823k single U
butt joint

J B HE:k single ]
butt joint

XoVOJB Nk
double V butt joint

W VBB 3k
double bevel butt
joint/ K groove butt
joint

WL U B ek
double U butt joint

Bl 3B I 8 sk
double J joint

93k corner joint
T B T joint

2T Bk inclined T
joint

+ % # 3k cruciform
joint/ cross-shaped
joint



— Btk joint among
three members

f&8:823k lap joint

8% muff joint/
sleeve joint

M i #R $2 k double
strapped joint

BB Sk
joint

strapped

n %Sk edge joint

& ¥ 3k flanged
edge joint

B X B2 3% Sk lock

butt joint

#0422k oblique
butt joint

5 H:k mixed joint/
composite joint

1 a2k open joint

Jc T8 BR £ 3k closed

joint
FE:H 9 welding arc
HIUEZ arc shape

oyl 9 B 4T A arc
physics behaviour

5]9K striking arc

g 9k R
voltage

striking

R AH R D ]

R S - - | (o
atmosphere

FH#% cathode
#FA% hot cathode
7% cold cathode

FH e Bt 5 cathode
spot

Bt X
region

cathode

B B X HL 3 osm RE
intensity of the
electric field in the
cathode region

i1t & B& cathode
drop

FHA% anode
FH 3 25 anode spot

oA K
pressure

spot

FH%[X anode region

FH e X H 3 5k
intensity of the
electric field in the
anode region

FHA¥% 1 % anode drop

JFE arc column/ arc
stream

3IA: K B4 voltage drop
in arc column

12/22

| 5 SO N VAR v B -4
potential gradient in
the arc column

474 arc flame

y.C» arc core

fif f 9 forceful arc/
hard arc

AR soft arc
e L rotating arc
ikt AR pulsed arc

Jik s 5 H 9 pulsed
spray arc

& 4% L % puckering
phenomena

i 4% 9 puckering
arc

&g mo oA WO
puckering critical
current

H#EH 9K indirect arc
i % e, 5
compressive arc

Wi ¥ 9 magnetic
controlling arc

K J; arc force

H i 7
electromagnectic
force

HL G W 4 2. pinch



effect

I F  wandering
of arc

o9l F2 8 P arc
stability

M9 i ke PE o static
characteristic of arc

H IR B R PE dynamic
characteristic of arc

-4 N £ D & CU N
principle of
minimum voltage

HL &) arc stiffness
LT fmI% arc blow

AN
blow

magnetic

B M 3 # 1F H
cleaning action of
the cathode

Byl B & i3 arc
self-regulation

2 9 1

action

digging
W %% N polarity
effect

Y5 droplet

F LR A specific
surface of droplet

% W o ¥ metal

PP A ST R
transfer

I A% transition
frequency

W% L 3% globular

transfer; drop
transfer
Mo i ¥ short

circuiting transfer

mEo o U
transfer

sSpray

fie Feomy Bboaf 9%
rotating spray
transfer

Jok b g ok 9 pulsed
spray transfer

1 K R

transfer

explosive
B ORE L flux wall
guided transfer

¥t molten pool

Wb R 4 i boiling
molten pool

5K crater
¥t slag
"% slag system

"R MK
system diagram

slag

B basic slag

iz k¥ acid slag

13/22

B basicity
fR% acidity
K long slag
Ji#t short slag

Rk
slag

viscous

A A oxide
melting slag

AR salt melting
slag

F 2 A7/ B SR O
salt-oxide  melting
slag

YRS fluidity of
the slag; slag fluidity

¥ solidified slag
Z fLIE# porous slag

I IR IR W vitreous
slag

H 3 b % & &
self-releasing slag

i
detachability

slag

7. RHER % welding
equipment; welding
set

Sl welding



machine; welder

IR <1 electric
welding machine;
electric welder

2 U welding
power source

= AT
1. R

B e B weld
thermal cycle

R E Y field of

weld temperature;
weld  temperature
field

S S VR R

quasi-stationary
temperature field

AU welding
heat source

A HCJE point heat
source
Z # P linear heat
source
i #4 Y5 plane heat
source

(7 N S R 7
instantaneous
concentration
source

heat

R AH R D ]

P % K thermal
efficiency
#ofe £ b RO

coefficient of heat
flow concentration

e H W E peak
temperature
CANUERTIEI

momentary cooling
rate

S| E]
time

cooling

2. AR

B S = A 4
substitutionary
oxydation

¥ B4tk diffusible
oxydation

fiii%d, desoxydation

J6 I it 4 precedent
desoxydation

O 4 diffusible
desoxydation
oW W =
precipitation
desoxydation

¥ Ht & diffusible

hydrogen

1 4h ¥ & initial
diffusible hydrogen

14722

100 C %k & ¥ # A
diffusible hydrogen
remained at

100°C

¥ 4 & residual
hydrogen

P A
dehydrogenation

3 A o4 FE heat
treatment for
dehydrogenation

JIit fi

desulphurization

it ik
dephosphorization

B4 4 alloying

wm B A& &

microalloying
3 YEn 4

— X 4 W oA A
primary
solidification
structure

— o o4 WA A
secondary
solidification
structure

B A 45
solidification

epitaxial

o 4 N B R
solidification mode



in weld-bead

ghih 2Rk ripple

Z W t @
polygonization
boundary

g P mean
solidification rate

Bk Bk 4K acicular
ferrite

% R B %= & lath
ferrite

W% K thermal
efficiency

coefficient of heat
flow concentration

e fEH R
temperature

peak

73 B SR -4
momentary cooling
rate

% W A
time

cooling

2. R4

B B A 1k
substitutionary
oxydation

¥ B4 L diffusible
oxydation

Jii% desoxydation

R AH R D ]

J6 I it 4. precedent
desoxydation

O 4 diffusible
desoxydation
oW W =
precipitation
desoxydation

¥ B & diffusible
hydrogen

1 4a ¥ B & initial
diffusible hydrogen

100 C %k & ¥ # A
diffusible hydrogen
remained at

100°C

¥ 4 & residual
hydrogen

2 A
dehydrogenation
A o4 FE heat
treatment for
dehydrogenation

i fi

desulphurization

it ik
dephosphorization

B4 4 alloying

wm B A& &

microalloying

3 YEaE
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— X 4 W o A
primary
solidification
structure

O o4 W o A
secondary
solidification
structure

B A 45
solidification

epitaxial

B 4 W
solidification
in weld-bead

&

N

mode

ghE IR ripple

Z W ot w R
polygonization
boundary

gE I E mean
solidification rate

ARk %= & acicular
ferrite

% IR %= & lath
ferrite
5. JR8EE

vt weldability

i 52 #& P service
weldability

T 2 /B # M
fabrication
weldability

SR A C S S 5



metallurgical
weldability

OB B M thermal

weldability

B’} #4# base metal;
parent metal

JEfX weld zone
a4 as-welded (AW)

4% 4k X fusion

zone

o X

melting region

partial

AR A X
zone

unmixed

4% bond area

44 weld junction
(¥%); bond line (3£)

#H o7 i} 3
heat-affected zone
(HAZ)

I # X overheated
zone

Hodh X coarse
grained region

4f i X fine grained

region

o J¥ X transition
zone

fifi ik X  hardened
zone

R AH R D ]

e M & carbon
equivalent
i 4 &  chromium
equivalent
oY E nickel
equivalent

E NI 7 I R 2
Schaeffler’s diagram

i k421K Delong’s
diagram

ESEA A (CCT
Koo continuous

cooling
transformation

MUt cracking
sensibility

ez weld crack

25214 weld metal
crack

124 bead crack

JRBT 4 crater crack

oo om X O g
heat-affected zone
crack

Yl m1 24 longitudinal
crack
1 17 24 40 transverse
crack

W 4 micro-crack;
micro-fissure
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#&Zgr hot crack

e 2 A
solidification crack

i [ e 48
intercrystalline crack

7% i e 38
transcrystalline
crack

Z U ot g
polygonization crack
WAL %4 40 liquation
crack

US HE e 48

ductility-dip crack
AEar cold crack

R 4L delayed
crack

2 =B ® 4
hydrogen-induced
crack

VS (= SR S S 74
underbead crack

R AL root crack
JRHELL toe crack

ik e 2 40 chevron
cracking

E YAV R (I
stress relief
annealing crack (SR



crack)
f # gL
crack

reheat

15 5% 5 1) e weld
intercryctalline
corrosion

JIRJE b knife line
attack

Bt XOJE sl weld
decay

2R W & lamellar
tearing

6 £ M X R
weldability
g0k K cracking
test

IIw gk i IIW
cracking test

Y B HRIGAR: slit
type cracking test

oy Y8 18 PR a0 B
segmented circular
groove cracking test

H JBHZGA% H-type
cracking test

S I S W
fishbone cracking
test

fRIEHGUA K finger
(cracking) test

T BRI WK Tee

PR T
type cracking test

e I W
circular-groove
cracking test

al o R R g0k K
varestraint test

BWRA B [CAREN AL
¥ BWRA cracking
test for austenitie
steel

e grik B bar
type cracking test;
round bar cracking
test

B R g0% Lehigh
restraint cracking
test

o B Y R 50 K
circular-path
cracking test

+ kR gl R
cruciform  cracking
test

Z ) & )RR L0
Z-direction window
type restraint
cracking test

G-BOP 4% 4 @ 4L
N % G-BOP weld
metal crack test

ELRF /R MR T8 T R G0
Battelle type

177122

underbead cracking
test

U JE Hr fif
U-tension test

[E 3

2 5 v W AR SO K
Murex hot cracking
test

E1E T (T G )
FISCO (type)
cracking test

CTS % %
controlled
severity

il I
thermal

AR LI (7 S g7 W

(TRC %) tensile
restraint cracking
test

L ) % S 2 7 i
( RRC & % ) rigid

restraint cracking
test
8 Wl 1% implant
test

Tigamajig ¥ i #7 4
oK Tigamajing
thin plate cracking
test

S CRE N R R 7 W
longitudinal-bead
test

I S N . W
Kommerell bead
bend test

e

ERRE VIR R



Kinzel test

S0 il % notch
bend test

v U UC I O
hot-ductility test

ey Xoph R 5
impact test of HAZ

R m xR K K

synthetic
heat-affected zone
test

o\ B W K

maximum hardness
test

%R NRL (Naval
Research Laboratory)

&k % Hydrogen
test

PR RL
HLK
28 M kL welding

consumables
HiH electrode

YA HZ consumable
electrode

AN otk B
nonconsumable
electrode

/L f%  tungsten
electrode

R AH R D ]

1 42 welding wire.
Welding rod

SZME 22 solid wire

53 i & %
copper-plating
welding wire

S AN < <2
self-shielded
welding wire

25 5 2 flux-cored
wire

245 1% % combined
wire

HE 45 5 42 surfacing
welding rod

W12 filler wire

2 4 electrode/
covered electrode

8 core wire

24§ iz coating (of an
electrode)/ covering
(of an electrode)

WK coating
flux/coating material

it < 7 gas forming
constituents

it 7 slag forming
constituents

& 4 5 alloying

18/22

constituent

i 457 dioxidizer
Fail51 arc stabilizer

Ki#E7] binder
/KI5 water glass

KB B B4 modules
of water glass

% kR 4 acid
electrode
OBk IR & high
titania (type)
electrode
BOAs O 4 lime
titania type
electrode

KT TE S 4% ilmenite
type electrode

Ak B AR & iron
oxide type
electrode/ high iron
oxide type electrode

2T 4 R R %% high
cellulose (type)
electrode

i 5 IR 4% graphite
type electrode

e P M 4 basic
electrode/ lime type
covered electrode

it & % 1/ & low
hydrogen type



electrode

e IR % high
toughness super low
hydrogen electrode

AR 4 austenitic
electrode

B & AR IE & ferritic
electrode
NEN R 4 stainless
steel electrode

TRt A A AR A%

pearlitic heat
resistant steel
electrode

ik N E & low

temperature  steel
electrode/ steel
electrode for low
temperature

A 44 aluminum

alloy arc welding
electrode

TS S R C S
copper-alloy arc

welding electrode

Bl By 4% cast iron
electrode with steel
core

af g ¥ k1R 4% pure
nickel cast iron
electrode

S B 7 S
electrode for
welding spheroidal

PR T
graphite cast iron

5 1 4 electrode
with cast core wire

B A & E % nickel
base alloy covered
electrode

%R %
electrode

Monel

ali 2k # 4& pure iron
electrode

B omoW B &
alumetized steel
electrode

m A F MR 4 high
efficiency electrode

PR R4 iron powder
electrode

& J& & 4% backing
welding electrode

w4 deep
penetration
electrode

&) 4 gravity
electrode

AL n) R 4% electrode
for vertical down
position welding

WORE £ 4 saving
energy electrode

KR4 underwater
welding electrode
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o KR R A

seawater corrosion
resistant steel
electrode

ik & K & & %
low-fume and
harmfulless
electrode/
low-fume and

low-toxic electrode
HE JE 4R 4 surfacing
electrode

(RS C S S
hardfacing electrode
B A A o SRR K
cobalt base alloy
surfacing electrode
e A B HE IR OR &
tungsten carbide
surfacing electrode
e il A HE SR R 4% high

manganese steel
surfacing electrode
ooty M 4% twin
electrode

o A M 4 stranded
electrode

i 21 18 4 braided
electrode

Mz 2 J J 4% double
coated electrode
IR B 4 flux-cored
electrode

RE A R 8 2 R
semi-volatile
covering

R4 T2 1% usability
of the electrode/
technicality of the
electrode

1 4 A H P running
characteristics of an
electrode/ operating
characteristics of an



electrode
S 4 45 Lt melting
characteristics of an
electrode

% H & core
diameter

S S VS 3
eccentricity (of an
electrode)

2 ) Hi 24 gravity
coefficient of coating

R DR

percentage of
moisture for
covering

S 2% K iz ¥F v bare
terminal (of an
electrode)

P2 4% 5] 91 i striking
end (of an elcetrode)
1 5 welding  flux/
flux

Fa a7 fused flux
kL4555 bonded flux
B 45 J& #] sintered
flux/ agglomerated
flux

7 [A] B HE TR flux

for narrow-gap
submerged arc
welding

it & & 2 5 low
hydrogen type flux
EH AR high speed
welding flux
TCAJE ] oxygen-free
flux

K77 low poison
flux

f 1 #2 5f magnetic
flux

3

4 arc welding

R AH R D ]

Moot H Ok 4R direct

current arc welding

N < W G €
alternating current
arc welding

— M Il 2 three

phase arc welding
% A0 g SR arc
welding with
consumable

S JE A A AR metal

arc welding
AN AW F R arc
welding with

nonconsumable

W 98 48 carbon arc
welding
/7 g
welding
FE4 IR shielded

open arc

metal arc welding
(SMAW)
) /& gravity
welding
W 18 fire cracker
welding
ol HE R arc
surfacing
H zh HE 4% automatic
surfacing
AR AR HELR surfacing
by fire cracker
welding
i % HE I surfacing

with band-electrode
e 2 WOk HE AR
vibratory arc
surfacing

Mif BEHERE hardfacing
9K 42 submerged
arc welding (SAW)
Z 2 WL multiple
wire submerged arc
welding
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oYy 2 w2z OGN IR
Tandem  sequence
(submerged-arc
welding)

I A A L T <
series  submerged
arc welding (SAW-S)
1) B 22 FF T 3 5 AR
transverse
submerged arc
welding

Pz WL hot wire
submerged-arc

welding

oI 11 S L G €
narrow-gap
submerged arc
welding

9k Hs Je 1t LR arc
voltage feedback
controlling arc
welding

S ¢ £ R G <
self-adjusting arc
welding

S AR O G %
adaptive control
welding

Y252 burden; flux
layer

AR ISR gas
shielded arc welding
¥ & protective
atmosphere
A 4A inert-gas
IS A active-gas
o A R R

inert-gas (arc)
welding

@ 9N 45 argon arc
welding

P AR PR OR A
i metal inert-gas
arc welding



B AR A A LR LA

15 tungsten
inert-gas arc
welding

ok & £ argon
tungsten arc welding
ik v &9 4 pulsed
argon arc welding
A M kb AR R
argon metal pulsed
arc welding

G IR L W
argon tungsten
pulsed arc welding
ez MIG 43 hot wire

MIG welding

ez TIG £ hot wire
TIG welding

A i 4 helium-arc
welding

5 Ve AR DR B g R
metal active-gas arc
welding
e N AN <
mixed gas arc
welding

AR SR LT

& carbon-dioxide
arc welding; CO2 arc

welding

4f2z CO2 £ CO2 arc
welding with thin
wire

Fl2z CO2 & CO2 arc
welding with thick
wire

fh Pk JR R CO2 4%
unionarc welding

Zp s B2 COo2 1R
arcos arc process;
dual shield arc
welding

A H LR electrogas
(arc) welding

R AH R D ]

AW
welding
K &R AP IR SR
water vapour arc
welding

J&# 7 & £  atomic
hydrogen welding

NI e A N
controlled

nitrogen-arc

atmosphere arc
welding

Jie % W g2 rotating
arc welding

Jod oL r AR short
circuiting arc
welding

SRS 7
weaving speed of
wire

B fE 8ot

electrode keep time
of slider

4. FEUE plasma
arc welding (PAW)
43191 plasma arc
BT plasma jet
¥ ¥ il transferred
arc

E[E 23 % 5
nontransferred arc
B A 2% e ol
combined plasma
arc

T3 main arc

4t pilot arc

4k 5 B i pilot arc
surrent
X9k B % double
arcing
XK S critical
current of double
arcing

SR plasma
(welding) torch

21122

JE4EmiH§ constricting
nozzle

BALWEE single port
nozzle

% AL Wt W
nozzle

JE 45 Wi ¥ £L 42 orifice
diameter
LB K A&
throat length
fLiE L orifice throat
ratio

L7 plasma gas;
orifice gas

ok N g K
electrode setback

/N AL % N keyhole
effect

AN AL RS T g AR
keyhole-mode
welding

W oE A E B T R
fusion type plasma
arc welding
KOS Tl
high-current plasma
arc welding

O U A T R
intermediate-curren
t plasma arc welding
AN AR B TR AR
low-current plasma
arc welding

ok % BT U
micro-plasma arc
weIding

TSR IR AC
plasma arc welding
ik v % & 7 oIk R
pulsed plasma arc
welding

HETFIUHEIE plasma
arc surfacing

ez BB HESE hot

multiport

orifice



wire plasma arc
surfacing

oK GF B T 9k HE IR
plasma arc powder
surfacing

LR T - AR s R
RO HIUE plasma

MIG welding
¥ % g W
transferred arc

power supply

P % % 9 B
nontransferred arc
power supply

5. HE K& arc
welding equipment
HHUEHL arc welding
machine
Hm K A£ P DC arc
welding machine
L IR Pl AC arc
welding machine
SR I S
AC/DC arc welding
machine

oul g 4R ML single
operator arc welding
machine

EZ R G <}
multi-operator arc
welding set

PR V(G G [
stationary arc
welding machine
¥z A 9k &ML
portable arc welding
machine

R AH R D ]

& UL

bench arc welding
machine P ML 3K 5)
X IEHL combustion
engine driven arc

welding set
L 3l AL 5K By =X AR HL
motor driven arc
welding set
15 4 e g SR Bl arc
welding machine

using a consumable
electrode

ASEA IR

arc welding
machine using
anon-consumable
electrode
JiK AR L

pulsed arc welding
machine
AR IR L gas
shielded arc welding
machine

@ E Pl argon arc
welding machine
AR A IR RL CO2
arc welding machine
PR I AR ORI
Bl tungsten
inert-gas welding
machine

S AT A PSRRI
Pl metal inert-gas
welding machine
- VAR < S 1)
electrogas (arc)

22122

welding machine
LE T IUENL plasma
arc welding machine
R AF BT Ok AR AL
micro-plasma
welding equipment
J# ¥ & £ Pl atomic
hydrogen  welding
apparatus

HHTENL submerged
arc welding machine
UG YR arc welding
power source

HimylE By DC arc

welding power
source
AR R AC arc
welding power
source
AC HL UM SRR H s

AC/DC arc welding
power source

ik vh & B8 pulsed
arc welding power
source

SIS o S W =
rising characteristic
arc welding power
source

S S | N =

constant



