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weld flow mark JF327 IR
weld flush 174%™

weld line 1f4%4C
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weld penetration J&H2i%E A
weld zone HFEX
welding #E#z;

welding bead 4%

welding direction (&% 77 [
welding distortion 3244 1E
welding flux J25)

welding ground LI Fz
welding interval #7452 1]
welding stress %20 AR
welding torch 240
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R ARE Welding Glossary

Active Arc Stabilizer™ (Miller Welding Exclusive) — Enhances arc starts and provides a softer
arc throughout all ranges, with less puddle turbulence and less spatter.

Adaptive Hot Start™ (Miller Welding Exclusive) — Automatically increases the output amperage
at the start of a Stick weld, should the start require it. Helps eliminate sticking of the electrode at
arc start.

Advanced Active Field Control Technology™ (Miller Welding Exclusive) — A simple and reliable
patented way of accurately controlling an engine drive's generator weld output.

Air Carbon Arc Cutting (JAT-A) — A cuffing process by which'hietals are melted by the heat of
an arc using a carbon electrode. Molten metal is forced away frorii the cut by a blast of forced air.

Alternating Current (AC)|— An electrical current that reverses its direction at regular intervals,
such as 60 cycles alternating current (AC), or 60 hertz:
Amperage — The measufement of the amount -of ¢lectricity flowing past a given point in a
conductor per second. Curfent is another name foramperage.
Arc — The physical gap petween the end-ofthe electrode and the base metal. The physical gap
causes heat due to resistanfe of current {locw and arc rays.
Automatic Start at Idle (Miller Welding Exclusive) — Idles engine immediately when started,

extending engine life and rpducing 1uel consumption and noise.

Automatic Welding — Usps-cgaipment which welds without the donstant adjusting of controls by

the welder or operator. Equipment controls joint alignment by using an automatic sensing device.
Auto-Refire™ (Miller Welding Exclusive) — Automatically controls the pilot arc when cutting
expanded metal or multiple pieces of metal, without manual re-triggering.

Constant-Current (CC) Welding Machine — These welding machines have limited maximum short
circuit current. They have a negative volt-amp curve and are often referred to as “droopers”. The
voltage will change with different arc lengths while only slightly varying the amperage, thus the
name constant current or variable voltage.

Constant-Speed Wire Feeder — Feeder operates from 24 or 115 VAC supplied by the welding
power source.

Constant-Voltage (CV), Constant-Potential (CP) Welding Machine — “Potential” and “voltage”
are basically the same in meaning. This type of welding machine output maintains a relatively
stable, consistent voltage regardless of the amperage output. It results in a relatively flat volt-amp
curve as opposed to the drooping volt-amp curve of a typical Stick (SMAW) welding machine.
Current — Another name for amperage. The amount of electricity flowing past a point in a
conductor every second.

CFM (Cubic Feet per Minute) — A standard volumetric measurement of gas flow.

Direct Current (DC) — Flows in one direction and does not reverse its direction of flow as does
alternating current.

Dig — Also called Arc Control. Gives a power source variable additional amperage during low
voltage (short arc length) conditions while welding. Helps avoid “sticking” Stick electrodes when a
short arc length is used.

Direct Current Electrode Negative (DCEN) — The specific direction of current flow through a
welding circuit when the electrode lead is connected to the negative terminal and the work lead is
connected to the positive terminal of a DC welding machine. Also called direct current, straight
polarity (DCSP).
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Direct Current Electrode Positive (DCEP) — The specific direction of current flow through a
welding circuit when the electrode lead is connected to a positive terminal and the work lead is
connected to a negative terminal to a DC welding machine. Also called direct current, reverse
polarity (DCRP).

Duty Cycle — The number of minutes out of a 10-minute time period an arc welding machine can
be operated at maximum rated output. An example would be 60% duty cycle at 300 amps. This
would mean that at 300 amps the welding machine can be used for 6 minutes and then must be
allowed to cool with the fan motor running for 4 minutes. (Some manufacturers outside the U.S.

rate machines on a 5-minufe cycle).

Fan-On-Demand™ (Mille
works when needed, keepi|
Fixed Automation — Aut
circular welds.

Flexible Automation — A
applications where weldin
Flux Cored Arc Welding

' Welding Exclusive) — Internal power
hg internal components cleaner

mated, electronically contralied weldin

itomated, robotically controlled welding
b paths require terch-angle manipulation

FCAW) —Aqn arc welding process W

heating them with an arc between a cotitinuous, consumable electrg

source cooling system that only

o system for simple, straight or

system for complex shapes and

hich melts and joins metals by
de wire and the work. Shielding

is obtained from a flux coptained within the electrode core. Depenfling upon the type of flux cored

wire, added shielding may er inay not be provided from externally supplied gas or gas mixture.

Consumables: contact tips, flux cored wire, shielding gas (if required, depends on wire type)
Ground Connection — A safety connection from a welding machine frame to the earth. Often used
for grounding an engine-driven welding machine where a cable is connected from a ground stud on
the welding machine to a metal stake placed in the ground. See Workpiece Connection for the
difference between work connection and ground connection.

Ground Lead — When referring to the connection from the welding machine to the work, see
preferred term Workpiece Lead.

Hertz (Hz) — Hertz is often referred to as “cycles per second”. In the United States, the frequency
or directional change of alternating current is usually 60 hertz.

High Frequency — Covers the entire frequency spectrum above 50,000 Hz. Used in TIG welding
for arc ignition and stabilization.

Hot Start™ (Miller Welding Exclusive) — Used on some Stick (SMAW) machines to make it
easier to start difficult-to-start electrodes. Used for arc starting only.

Inverter - Power source which increases the frequency of the incoming primary power, thus
providing for a smaller size machine and improved electrical characteristics for welding, such as
faster response time and more control for pulse welding.

kVA — Kilovolt-amperes. The total volts times amps divided by 1,000, demanded by a welding
power source from the primary power furnished by the utility company.

kW — Kilowatts. Primary kW is the actual power used by the power source when it is producing its
rated output. Secondary kW is the actual power output of the welding power source. Kilowatts are
found by taking volts times amps divided by 1,000 and taking into account any power factor.
Lift-Arc™ (Miller Welding Exclusive) — This feature allows TIG arc starting without high
frequency. Starts the arc at any amperage without contaminating the weld with tungsten.

LVC™ (Line Voltage Compensation) (Miller Welding Exclusive) — Keeps the output of a power

source constant, regardless of minor fluctuations in input power.
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Microprocessor — One or more integrated circuits that can be programmed with stored instructions
to perform a variety of functions.

MIG (GMAW or Gas Metal Arc Welding) — An arc welding process which joins metals by heating
them with an arc. The arc is between a continuously fed filler metal (consumable) electrode and the
workpiece. Externally supplied gas or gas mixtures provide shielding. Common MIG welding is
also referred to as short circuit transfer. Metal is deposited only when the wire actually touches the
work. No metal is transferred across the arc. Another method of MIG welding, spray transfer moves
a stream of tiny molten droplets across the arc from the electrode to the weld puddle. Consumables:

contact tips, shielding gas,[welding wire
Open-Circuit Voltage (O(JV) — As the name implies, no current |s flowing in the circuit because
the circuit is open. The vqltage is impressed upon the circuiy, however, so that when the circuit is
completed, the current will flow immediately. For examnle, a welding machine that is turned on but
not being used for welding at the moment will have.an open-circhit voltage applied to the cables
attached to the output termjnals of the welding.zixachine.
Plasma Arc Cutting — Anlarc cutting process-which severs metal By using a constricted arc to melt
a small area of the work. [This process(can cut all metals that conduct electricity. Consumables:
torch consumables, gas or fompressed.air supply
Pounds per Square Inch (fpsi) —-A measurement equal to a mass jor weight applied to one square

inch of surface area.

Power Efficiency — How well an electrical machine uses the incoming electrical power.

Primary Power — Often referred to as the input line voltage and amperage available to the welding
machine from the shop’s main power line. Often expressed in watts or kilowatts (kW), primary
input power is AC and may be single-phase or three-phase. Welding machines with the capability of
accepting more than one primary input voltage and amperage must be properly connected for the
incoming primary power being used.

Pulsed MIG (MIG-P) — A modified spray transfer process that produces no spatter because the
wire does not touch the weld puddle. Applications best suited for pulsed MIG are those currently
using the short circuit transfer method for welding steel, 14 gauge (1.8 mm) and up.

Pulsed TIG (TIG-P) — A modified TIG process appropriate for welding thinner materials.

Pulsing — Sequencing and controlling the amount of current, the frequency, and the duration of the
welding arc.

Rated Load — The amperage and voltage the power source is designed to produce for a given
specific duty cycle period. For example, 300 amps, 32 load volts, at 60% duty cycle.

Resistance Spot Welding (RSW) — A process in which two pieces of metal are joined by passing
current between electrodes positioned on opposite sides of the pieces to be welded. There is no arc
with this process. For more information on Resistance Spot Welding, please see Resistance Spot
Welding Tech Tips.

RMS (Root Mean Square) — The "effective" values of measured AC voltage or amperage. RMS
equals 0.707 times the maximum, or peak value.

Semiautomatic Welding — The equipment controls only the electrode wire feeding. The welding
gun movement is controlled by hand.

Shielding Gas — Protective gas used to prevent atmospheric contamination of the weld pool.
Usually a mixed gas or CO2.

Single-Phase Circuit — An electrical circuit producing only one alternating cycle within a 360
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degree time span.

Smart Fuel Tank (Miller Welding Exclusive) — Tank's design minimizes chance of fuel backflow.
Spatter — The metal particles blown away from the welding arc. These particles do not become
part of the completed weld.

Spot Welding — Usually made on materials having some type of overlapping joint design. Can
refer to resistance, MIG or TIG spot welding. Resistance spot welds are made from electrodes on
both sides of the joint, while TIG and MIG spots are made from one side only.

Stick Welding (SMAW or Shielded Metal Arc) — An arc welding process which melts and joins
metals by heating them wih an arc, between a covered metal electjode and the work. Shielding gas

is obtained from the electfode outer coating, often called flux.,F{ller metal is primarily obtained
from the electrode core. An AC/DC welder is recommendea-tor Stick. For most applications, DC
reverse polarity welding pffers advantages over AC; including ¢asier starts and out-of-position
welding, smoother arc and|fewer arc outages and sticling. Consumgbles: stick electrodes

Submerged Arc Welding (FBAW) — A process b3y which metals are[joined by an arc or arcs between
a bare metal electrode orfelectrodes and th¢ work. Shielding is[supplied by a granular, fusible

material usually brought td the work froma flux hopper.

Three-Phase Circuit — An electrical circuit delivering three cycleg within a 360 degree time span,
and the cycles are 120 elecfrical degrees apart.
TIG Welding (GTAW or (Jas. Tungsten Arc) — Often called TIG welding (Tungsten Inert Gas), this
welding process joins metals by heating them with a tungsten electrode which should not become

part of the completed weld. Filler metal is sometimes used and argon inert gas or inert gas mixtures
are used for shielding. Consumables: tungsten electrode, filler metal, shielding gas

Torch — A device used in the TIG (GTAW) process to control the position of the electrode, to
transfer current to the arc, and to direct the flow of shielding gas.

Tungsten — Rare metallic element with extremely high melting point (3410° C). Used in
manufacturing TIG electrodes.

Voltage — The pressure or force that pushes the electrons through a conductor. Voltage does not
flow, but causes amperage or current to flow. Voltage is sometimes termed electromotive force
(EMF) or difference in potential.

Voltage-Sensing Wire Feeder — Feeder operates from arc voltage generated by welding power
source.

Volt-Amp Curve — Graph that shows the output characteristics of a welding power source. Shows
voltage and amperage capabilities of a specific machine.

Weld Metal — The electrode and base metal that was melted while welding was taking place. This
forms the welding bead.

Weld Transfer — Method by which metal is transferred from the wire to the molten puddle. There
are several methods used in MIG; they include: short circuit transfer, spray arc transfer, globular
transfer, buried arc transfer, and pulsed arc transfer.

Wind Tunnel Technology™ (Miller Welding Exclusive) — Internal air flow on many Miller
inverters, that protects electrical components and PC boards from contamination, significantly
improving reliability.

Wire Feed Speed — Expressed in in/min or mm/s, and refers to the speed and amount of filler metal
fed into a weld. Generally speaking the higher the wire feed speed, the higher the amperage.
Workpiece Connection — A means to fasten the work lead (work cable) to the work (metal to be
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welded on). Also, the point at which this connection is made. One type of work connection is made
with an adjustable clamp.

Workpiece Lead — The conductor cable or electrical conductor between the arc welding machine
and the work.

ASME 3P 7 BT A B E E X
FEeE arc seam weld K H H TS T VA R R 82 05 4%
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T back gouging AN PR ()4 SR I ) — TRV B — Lo AR 4 4 S AN B

s DAORAE AGX — I i SR B8 A0

S S backhand welding FENE B R 1) 55 PR T I A SO — PR AR

fof 44 backing H T SCHEG IR R A SR S R R — AR

T IAUE backing gas KA A BEEE AR IS, NSRS ) 1 1
CE PR B 1 — D [ HEER

i base metal DR AN IR RS

Aok bond line, fusion line ., fusion line

Xk butt joint FEAT T [R]— R~ F 1 A 6 e A — i I P o2 TRl ek

HESRGZ 2 buttering HESRGE M 2 AR e SR AR I R T, Pk

—A RIS THEE— 2 (Z 2 BEEe 8, LUMEN 5 SRR IS 1 i 2 15 8

Sy calescence PSR B, Bl B — 1.

SRS G complete fusion TEREAN BR IR I BT _E R (AR 2 R EE 2

(B HB A A A AL

95 W P AR consumable guide electro-slag welding W4 @ i L S otk

PR — PP B IR TV, S LR ESW.

SRR I consumable insert SRS G, RO ESE— 0 T

PRI 48 .

FHAE contact tube 1K FLAR L BE SR R E

ik corner joint PIAN BT LA R e 2 R Sk

R coupon I, test coupon.

EA3 crack BA90, HIF O T8 LR R I R 3 R AN vk

il defect AN A IAESE R, P BT BN, (A R L) S D

A — AR B S AN e 2 A O B RIS R HE SIS, X —ARIEEWE (R E1.
E HE AR A direct current electrode positive EIONIER, SEmBEaEE T
PR IERL, B A, 2 W .

B AR direct current electrode negative FIRINEIS, A IMBIEAL TN
PR AR, Y R, 5 W .

BT S double-welded butt joint MNP AT PR RO e Sk o v X T
SRR MR Bk, AR WERE T 5 Mt ek 58 4 d , HAZESL I #1S 2 1 i
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VU3 S T A Ay S AT 0T R R o

XU Rk double-welded lap joint AR USSR I B A T
L ZR B HTRSEE R .

IER dwell TERF— A A 3RS e T, AT — s B R s ]

FA b electrode

I AR arc welding electrode PR R R I — 35y, I, FUAE AR
M [, 2 LI .

PR AR bare electrode P P — 4 B M I B 78 4 A, OB AR AT DL 22,
%ﬁ%o@TE%%&E%?W%&%%@LW*@%,m@%&%&ﬁ%&&&ﬁ%ﬂo

T FL A carbon elecfrode LEERTIR R R G AR R, e R A4 1y
L JE bR BT SR
2 A R composife electrode BFPERCAR B 2 A A 4 A (i an 2 g
EOREGREMEZZ) 2 AT —Fh .
TRARHE covered Electrode BRI AR RO B i O 22 M R A A I A
JE MG (EUHI R B EAE BvRk), . DM RSE S 8 FIERgm = . Wk T DL A e B
IERAFHE WA RIS AR L L &2 8 ias A o
TN < $24 flux cordd electrode R 4 A B A TR I xR A I AL
SIHA G F BN, b AR BRI Mis . RIS 40y . dl S nl 5
ey A VS K NI ST o
ARy S X2 metal cored electrode O H 4 A Bl A A TR TR 4 S A s P 4.
HGREAS BN, Hh S HEE40, W] fa et AR B EH > 84 0y . b
/A X NI R SN

Z Ik stranded electrode T2 B 22 b gl — PP al A fdl, e Hrpr A i
RS e

RGTREHRE emissive electrode SEAE R AR B A FIA PR AR v — B 2 1)
FRTERR BT R 1 ) A 70 4 S A

HREMRE S lightly coated electrode & 4B 22 ek 22 Ja v b 2R AR yIE
FH ()3 24 J2 A 13 ) A 70 4 S P

& JE metal electrode S AR IESRER . R R 4 )R 2 5l
Feo e ARV sl E v 0 AR 70 45 Al

Y tungsten electrode FEEHEER) . T IR F ) R 78 4 k.
HoL Y R LA electro-slag welding electrode PR A I e 4 R 43 o Wil
Jia A FAR T FEL T R v 2 TRt 1 o e FESIUE Rl — 4% T P s SCIOAR FE AR 24 65 FELA
AR TR . A AT AR R G B AN T FE AR

Ho, BEL R FL AR resistance welding electrode B BN A . H B TS
ANH, IF BAEZHAEOL I T Bt . IR DUERAE . AL B,
fag sty Ml Jedttal, Jedit el AR A, 2 DA pH AR .

HL AR electro-gas welding W22 CalIE AR R T AR ) ) FE IR D 4
SR GG R SIUE Tk o X T ST B R A L T e B AR 4 G R O . ez
AU 25022, W] DR SR 22 o A ] SECR 22 I DR T R & U . AT 24
PR L2 I B PR AYR T A0 SR L I B — AR B AU

HL - R electron beam welding(EBW) SR FH 2 bl e U A R SR AR
AR TE A R I T 7 AR R PR A 4 R AR A R T

HAL A electro-slag welding(ESW) DL 7= A 4 45 O B — IR T 1%, sl A

10
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HAG M TR RR I . RTINS, Sl w G 2k i N A RS 3, T4t
M2 B RS LSRR, e IO A, SRR, 5 A A 1) T o e o Ha
T AR ) L BELTT PR R SRR o 25 L H T A PRI R I H T AR

ySEiAN] face of weld SR P it 1) — () T 25 B () 3R 1T

R AREE ferrite number T B ICAR AR AN 1R 4 45 JR R S A B (1) — PR )
PREAG BB . Y DUX PP EUE AR — 0 — e S SR A EAUE SRR e 7 & Bl Rk e &
o 2 WEHT AWS A4.2 B B IIAANE AN IR 48 4 & O -k Z AR T S I i A R AR HERE 7.
Hras)R filler metal H T s T N G

yatp o fillet weld TR T DA RESR T, e KR L EL A (R P21 (1
FRat, IREERBTERIT T =M.
Sl flux DAY 2 L SIS 2 A T B I PR ARk, ISR mT DASEREIR B A ()
J2 o JEFIH AR E FaI | DRt R A Bl — 38 s A 2 S S PRI 4, 2 Al v] g e e
] BEAECH PR3 S
TSR active flyx A Mn 294N Si 54 H Mn [f1 S5 @ R g i . i
V2 IR o L H I s AR SRR
SR eSSl neutral flux VMR AR, LI He PR K R AR A 4 S 1 S 4
JEAEE 853 R AN R IR R o
R 2z LR flux cored atc welding(FCAW) DITHIE S e 4 Jm A st
AT A2 [A) ) F IO R4 s Al 2 7= A e 5 I — P s A B S DR F TR T i o ERIRIER 22
R O AR, e mT UM OR AP SR sl & PR A AN AR R AT . 2200
25 22 5V - HE SR (flux cored arc welding-electro-gas)(FCAW-EG) XA
PRLZNIRAR Y, IR DAy T A A R T A i ABR i R P A o o my EAAM I fR 4
SRR A SRR A R R IER

i S forehand welding FRAE AR IR R )2 S AR AT ) — BUR R R
AR frequency P73 B P B i o I 1) 38 S A $8 3 Sk P 5 I IR B B
JBE P I friction welding(FRW) TEM A B BEBR IR 2 18], el T AU 3l A4k
IR, ARG DG BRI TV TS B s 1S DU A —iE.

BB A& fuel gas W HEA—EHAENME RRAE, s, KRR
A WG BRI TR Sobe ) g DAL S BB R 2K

KIfa prae full fillet weld FRREGE I RO 55 TSR BT IR L .

PEACITE (FRIEIR) fused spray deposit 5% thermal spraying TR B sha R T
2, WHSERERAE B 5 NI S I, BB .

ey fusion HasE S MGG K, sUUDCERIMAH S SAkE, Mm
(CEE e

I Er ek fusionline PR PR GE G JE IS A AR Z TR 23 ST, AR HIHA SR
I R BEA G S 2 TR ) 2 S, RR RS 2.

AR gas backing I backing gas.

SEAAR AR R 5 gas metal-arc welding(GMA) CLESHA R 4 JEm R Ot
A2 A P IR, NI ERAS 45 & AR 7 DRI R B — A IRA AU (0]
AFEIE MR A, BRI AR R G OR Y QHIERINFR A MIG ).,

PR AR R - F R gas metal-arc welding-electrogas (GMAW-EG) ey
IR ORI R I AR B 8 SR BB AU A 38 07 B i A T 0 syt o A FR 631«
PR AR ORI - S gas metal-arc welding-pulsed arc (GMAW-P) LGV A A5

>
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R TR R IR AR T o BRI ik FL T, 2 LI L AR

P A A A R A A - R R gas metal-arc welding-short circuiting arc (GMAW-S)
UE R AR AR I R APl (R 22) SR B MR RE b s L, 2
IR I o

Y RN TS/l gas tungsten arc welding (GTAW) DLESHR (IR F1 T A2
() Ry LI i, AT SRAS 45 G R IR T ik o DR TV R SR — R B & Uk )
S S T AT AT QA I A R TIG 17 ).

R AR LR - ik gas tungsten arc welding-pulsed arc (GTAW-P) A
AR DR PRI AR Y, PR o, Z g
P IV (RO globular transfer 5 arc welding R Ry —. R

AR 70 42 Je A2 DA ORIRPIR 2Bk rE it e o
I R g% groove weld PREEIE AL PR BEA E 2 TR] R 3 1 T J T, 3 T AR )
PRUERIA U T

R b squarg groove weld

LTSI RpCE: single-Vee groov¢-weld

BRI AR A single-bevel groove weld

FLIR U TE4 A single-bsvei groove weld

FATHT T JEIE 5% single=) groove weld

XUV B3 15 5% double-Vee groove weld

KU 3 1 4% double-bevel groove weld

XU U B3 1 15 5% double-bevel groove weld

LI T B3 4% double-J groove weld

LTI ISR SAVAIRE P CE: single flare bevel groove weld
FLTHIWRIW\TE V B3k 115 5% single flare Vee groove weld
KW V R 45 4% double flare Vee groove weld
PAT AN SR < double flare bevel groove weld

TR o o S hard facing h TR BEFERR D TR b TR AR
WD HR 53 B A R K, T BERS b DAMERR Ve il i &2 2 1 — e K

g X heat affected zone BESF b i TR R 3 g e, H00 22 vk g el i
AL D T2k, HARRAEBRIE—H 5.

RIS induction welding(IW) FH T A F BEL R A L AT A+, DAk 3] 4 J 42
BT, IR R T A .

S T interpass temperature FRRUK e 2 0T, e P I R R, 8.
BN ZESEM T, IR N MRERDE IR 20T, 75T — Mt as a8 5 — X B h i
(SRR

Fk joint O 28 o B AT AR A A S I 1 A

PSR joint penetration NI IG5 P 2 11 38040 Sk A S IR e AN ER B, AN RN
o

NFLIREER keyhole AT DL R I RS o A, AR R 48 4 & iy TE %
INFLITEREROR o A YRR I BT S5l b T/ NLIS TR A4 8 AR LR, AT T ik
154%,

Bk lap joint PRI BRI 2 A )43k

BB & machine welding TESRBARAE TIMAE WSR2 T, DAL AT AR
Fo XMPPEHNT TAF BT W] AT . 2 W A ).
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F I manual welding AR AT AT A A T ) M

IENRER melt-in SR PR T AR IR AL, e B MR AR 4 1 Ay U
DI 7R 4 8 I I RAT SR TE R

FURELE oxyfuel gas cutting(OFC) I il T 5 B R AR A2 B (1) Ji B
AT BN W4 8 VI T ERE . e DURE IS IR RE 55 S8R P A J PR K e >R DR B 75 AL S
AR lower transformation temperature TE AR P T4 ) B8 FCAAR S AR 1)
M

fith BE FH I L2 DR ) R AR inertia and continuous drive friction welding ST PRI
JIERZEAL . (R IR PR T e AL IS TR T T AR R 1 2 [] (A8 Bl R A 4
BN ARSI A RGN AR TR AR T Bl he, ALK E BRI 2]
RIESIRBNREUE CLLndp el /K Tyl prig it feat.
SEREUR oxyfugl gas welding(OFW) AU SR AN B AN KOG R4
J& VR B ) — AU T7 v, IR AN i A T G, SR E IR

FRIE pass WE RSk UG SE R AL A A — I MR B ER TH HE SRR

T peening PLois ST st 434 T A Lo -

FiRe v performgnce qualification P T B R T REAS = AR i A s BRI
PREE) e IR o
S B UG plasmg arc welaing(PAW) DLHEAR TR R4 il RS0 Bl
AR~ s A W W T) 1) s i PRI AR R R IO It Ja, IR A IR T v IR AU 2
M FLIGE H R B A, i mT LAl 2 DL Sy — M R DR A o DR AR T LU i —
ISR, W] DUERA M. AR &8 v] R A .

FESR plugweld T AR T Bk b e — e B L7 A R I R T A4
FUBEN] DU PAT B BRANPAT B, THIFL AT DU Bl 5% 4 8 Y- R sl A TEE (A PR IR FLAN R A
(CELR J DY (5 DP

Ja A postheating R I EL (NP =pap eSS Ep CX LRI

S JE AL B postweld heat treatment TEIHZ G AR T AR B

T T preheat temperature TESRBERT, 7 RIUAERS SR MRSk 1 e /NI R
B AR 2SR OUT, AT, DUR 0 s S 4% 4 2 T ) S AL S

T preheating 7t RPR AR D) B Fi R BERA R I #4

ok v L R pulsed power welding ATAR IR 7 75, SLrE A 42 e e R e F 303k
Mk B ke IXAE, T R S B R R N A U . %S EUN X R B S T
PHEARKAE o« AR ARTEA ko o H R o iR o 2 LB S 422

JhK R B pulsed spray welding A KR, DA T34 F AN K T4 v -
SR IV I S LR PRI AR A SRAS 8 S 28 < g e 9B ) — b IR 7 vk

o PH 4% 48 resistance seam welding(RSEW) XA P BHAE vk . RVEAE A
D3R IRAFAE—E T, d T gt B i A e, M AE b i R ARG o B TB IR
(R PREE 2 R T VRS AN T [ 11 P AN P st il %) — 32 AR ) 8 4 1) FL BEL R AL

FHL B A resistance spot welding(RSW) X — Rl BHARE T 75 HVRAE AR )
AR A, T R T AR, AT A R — A RUR RS

AN FRMUE R R TR RS 2 B T FAR R 48 S TR A R

RS spot weld TEAH B 2 R B BT R SE, B fE A 42
fili (PR T b, BN AR R I BRI R S R AR, ORI CRIIRLED 515
Y% I o reinforcement of weld FEIE VS8 1) 1 1) S 30 8 ik A 4% W v R ~T T
T MIREE SR

13
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GEERE resistance welding KoE— R, EE TR s R — AN 1
A, A R P A R, DR RS, SR T .

WA H BHLAR resistance stud welding X Je— PR BHAR R v, SV EAE AT RN A
Z IR ST b, H T AL R B I T A B, — BRI AN 2R TR B Y H A i A
I, PN s ) DU B4

TREFHR retainer FH T ORAFH HURT A it B T 1) 4 g BT 4 s 1 s A B A )
MR O SARD .

A reverse polarity TEBE RN, SEMEER A T IR ) £
B, T RO IER, e ISR SRt AR T -
R seal welg AEAT F= B T RS M s T 2 3 J 4k DA 7 1t s 1) A 4 o
HE)R L% seam weld TEFE R 2 R B IV S 4% . B e AE M LB
fik (1) 2R 1T b O — AR B R T I UR I e (P A IR P m) DL — 4 SR gl — 3 R 1)
RSN semiauitomatic arc welding K R 3 78 4 e 26 3k (R SR LA T 1)
HL IR o
WRHR A H IR shielded metalarc welding(SMAW) DLV RHE AN T A2 [A) [ H
SIINFIG:JE, INTTIE B 5 I— R 7 o AR 23 Pt W IGaEA T DR o It AE I 250
AT, Hm4aEEH A TSk
JL % e U O A AR AR L IR short circuiting transfer(gas metalarc welding)
NI F RS B4, o TR R R B T s s ) — b 4 s i s T

PRI B Sk single-welded butt joint N AT Rk

FLTH PRk single-welded lap joint SO BRI AN L R I — AN AT IR B
Pk

FREEI RAT

Y5 4% groove weld JRE% RST RSk VR A BE IR 2 A AR 898 o
4% fillet weld

SE LI f1 A5 ek equal leg fillet weld L2 ROST o PR A ORI PN e K AE T = A
FprRISE

ANEESEL I # L 4% unequal leg fillet weld T8 RSN f i oy i K ELA = A
B .

e slag inclusion TEIE% 4 Jm P R B 48 4 J8 5 B 2 Al A 1) [ AR S 4
Jito

T specimen, test specimen M. test specimen.

S o I (R spray transfer(arc welding) T AFIS I SE 78 4 J8 DL TR A
Ir) 2B PRI — < g oo YR 2R 5

IERR P straight polarity H IR S E TR I N, M
WAL AN, L [R] SOl 2 B AR A7

HbEE stringer bead PTG R IE A E MR IR IR, 2 IR Bl .

PR AR stud welding VB AE R 5 TSRS ARE . 15
FETE PR R HBH I R s Hofh G S 1 Tk . AN ORGSR T -l aT AT .
TR submerged arc welding(SAW) PL—A> (B2 @Rt 5 T2 8B
B A (B2 B g, 5815 235 e T i r < e A el — =
AR A ERORCIR AT IS AR I AR o AR ), A EHCE Ak, A MR
PR RS B R A A

14
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T HELE surfacing Z WHEIRZ .

T ek tee joint AHH.Z [T EAHPIAE T AR AR 2 T ik

W test coupon T T2 0F 5B BE VP e B A CEF AR A D o i T LB B A

IS, LR DUT MR SE. IR S5

W ES test specimen 3 T AR I AR AE BB o R R DA

i RENC AN AN N7 AN (s W AN fh s i TN A0 (i o £ a7 W C S LENC P i W 2 O ]

W 2R A BN AR R 150 )R

#UNE thermal cutting {E DRIP4 (MHED IS — A uE 7.

g R theretica[ Throat SRR TOT I = S AT 9 i K ELA = A TR

12 1) HE LR

S J5 BE actual thfoat PN G2 PR AR 1S 38 S T P e e

AR effective|throat ISR SRS 2L T PR S R B i 25 A APT N o

gl undercut SENT SRR R B AR . R R (RIS PR, 58 R 4%

4 J P AR o

EESNISSE] weave bdad PREZ I A P A ) 43 BT 49 3] [ R

154% weld 7R FH BRA R 7 4 8 I 00T, AN 8 238 il 2 (Hs g

RWTAHD 8 AR R 0 B kA 4 Ja@ r R 0 R G o

FRIE weld bead Jbe TS BN UG8, 2 DL R E AR B R .

PREE4 )R weld mefal SR S A P SR EE R 7

HEMRZ weld metal overlay AR RGN (5O RAF, EREMER— 2
(22 HEEe)E.

T welder AT F TR A s .

PREARE T welding operator PRAENLARELH A BENL A .

PR weldment FEAA R ) Z B CUS AR T RIE AR A A, s A MR S m 1

T

A upper transformation temperature LENFSH], 58 ek AR n) B AR

AR N RS

JEBAH PRI
argon arc weld iy
butt weld KR (4%

15
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clusterweld MM (48
coldweld WM (88), WIk#
fillet weld fikR (48

flash butt weld  [ADGXTHAE (4%)
full fillet weld MM (48
groove weld S ARICNE D)
mash seam weld & 5 /4

seam weld IR (48
slot weld YO 28
spot weld MR (48

tack (positioned) weld a7 [ rifr Y 47 (LA
weldability ATRE, [ SR

welder PR AL

welding e (), B (R, J85
atomic hydrogen weld J A

attachment weld ERSH 7
bead weld HESE, PRIVIRRE
braze weld il CEY MR i fR
built-up weld HENE

down hand weld il D Rt
electric arc weld IRV
flat position weld ([ ) ~F- [ER] 42

flow weld B 1B
forehand weld EFE O
forge weld R,

friction weld JEEHER

gasshieldweld LRI IIUE

inert-gas metal-arc weld {5 22 f5 AR ORI
oxyacetylene weld %4 (L) 1&, <S¢
percussion weld {4

plasma-arc weld %5 & 1R

repair weld Eves
roll weld RIS AR

scarf weld RHIHR, PRsds e, iRy
shield weld RORY R

union arc weld RIS AL AR ORI
unionmelt weld ~ H#HK CREFAET) HINIE

weldment PR, SRRkt
bonding technology #4212

fillet weld PSRV

seal welding. R

ring joint W, HZis
seal fitting RSk, B

weld reinforcement  FREEKN IR

16
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dimensional inspection  JU ] A5

flange gasket LY

burn through el

girth weld IRt aE
reinforcement of weld il tES%
weld joint PRt PRk
circumferential joint ~ J& {444
butt weld RS

arc welding FHL U

filler rod S

shield gas (S /AkN S
welding rod %

welding bead PRIE, [tiE, R

electrode CERCE S
longitudinal. A
horizontal line 7K -2k
welded joint PRALEE | RN
witness test RN AR

Alignment: X HE, AT i A
gas cutting. HE

arc cutting HL )%

grind off il

Leveling: KF

Fixing: E

Console: zEa
material certificate #4 %5 FAIE
fabrication T &

post weld heat treatment ¥ 5 AL E
flushing Mk, tH4E

arc gouging FE Al 1)
machining HUBn T

nut L2

solvent gl

tack welding R

butt welding XA
reinforcing pad. £h 5 2 38 G AT AR
flux il

blind PR

gusset plate FAFERR, I
base material  JEJEASHL

flow sheet A
witnessed inspections B34
drain HEKE
identification mark PUIbR &

17
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silicone paint T A% 1 Vi ¥R
fabrication drawing il s P 4%, i P
WPS Works Process Specification #7012 M #E

caulking metal W& E[E B ED
weld bead 15k
weld mark FPRIE
bonding wire Petvek, SRy

Submerged-arc Welding FBH AR

Resistance Welding R

Seam welding throat thickhess 4% 5%
weldability AR, SRR
Weldable steel HEFN
Weldability of metal i@ n] J2%:
Weldability test Ll fSR XA
Weld all around { Epcd

Weldable copper EIFSHEREE: LIS
Weld assembly ySEPALE

Weld bond Hedk, AN
Weld cap N

Weld collar Gy T3 T
Weld crack PRIt
Weld crater yeasiiih

Weld crosswise A X

Weld decay  JRE%13h, Sk Al ()
Weld defect Rk [

Weld deposit  HEHE, FREENAHL
Welded all round  #% JEl i #4211
Welded armor 544 i

Welded body #4245

Welded bridge  #4:4r

Weldedbond  JRENRERL RS, SR P HLEL
Welded cathode 5425 Al

Welded chain 5 %4%

Welded connection  ##4:4, fHESk
Welded construction #4451
Welded—contract rectifier JF3Z3% 7 4%
Welded corner joint 4%

Welded eye R

Welded fissure 55444

Welded fitting #8204k

Welded flange #5453 2%

Welded frame ME#442, IRHEAHELE
Welded frog ¥4 7%=

Weld edgewise il 1%

18
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Welded metal 15454 )8

Welded pipe /5545

Welded module JEE2H A4
Welded on head il 3k, M5l
Welded plate 554

Welded seam #4%

Welded shell course #4511 5
Welded shell ring #7454 4 fA]

Welded splice #454% 3k
Welded steel 524N
Welded steel fabric 5324 71 P
Welded steel forging J45 JEH 54
Welded steel pipe 134N
Welded steel pipe pile S HENE A
Welded structural shape 4% 45 #4) 440
Welded structural #5445 )
Welded truss M7 48
Welded tube HH4E[45]%
Welded turret #5455

Welded wire fabric 54240 22 %

Welder AL, 47T

Welder construction J54% 4544

Welder performance qualification test %5 L7 A% g i 46
Welder” s gauntlets HLME T KTE
Welder” s gloves HUE T T8

Welder’ s goggles 5 14" H %%

welder’ s hand shield & T FH4 HEe
Welder’ s head shield 4 T4 HliF &
Welder” s health #53 T R fd

Welder’ s helmet & LIF 5

Welders spatter ease {5455 Kk

Welder with condenser i1 HL 255G L
Welder with taps 13k =0

Weld flaw KEBZEE, JEBEILL

Weld flush J4%F% i

Weld flux #5771, 1524

Weldforged i/

Weld gauge 4% H1

Weld handle £

Weld holder #5441

Welding JR¥ik, Jae, ENIEHE: Khigh
Welding agent 24

Welding alloy #4754

Welding and cutting torch J&E| ¥ H 546
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Welding—and — forming mill YR HL

Welding apron 47 T [F)[FI#
Welding arc il

Welding arc voltage #75RFH &
Welding assembly 4241
Welding base metal #4554 J&
Welding beading 58 Welding
bead length 4% K

Welding bell it CHEETATRD, K5,

Welding bench J£#: TER
Welding blew lamp 4745
Welding blowpipe T/
Welding booth 2%
Welding burner J54H I
Welding by both sides X [fi £
Welding by forging /5
Welding by one side L[]
Welding cable HIFEHLZE,| HLLGT2k
Welding characteristics 25

Welding compound ## [#2] )
Welding conditions JEHE2HITE
Welding connector H125 33k
Welding contactor i fil#s
Welding control #ZAlEHLKT 4%
Welding crack JE544%

Welding current #£42HLR

Welding cut bit 4% T H

Welding deformations #E#74% %
Welding direction #4577 1]
Welding dynamo #7425 AL
Welding electrode HLIR4%, HLEEHAR
Welding electrode hold 54k
Welding equipment {425 %%
Welding fixture #4223 H.

Welding flame 242K

Welding flash 36115

Welding fluid 4% [/] 71

Welding flux #£71], #524

Welding force BHAREMIE; HARIE T
Welding from both sides X[ 7
Welding from one side H.[f] 5
Welding furnace K455

Welding gauge i & #£4% R~) HIFEAR
Welding gang £ THE, A
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Welding generator LA & B4

Welding generator with differential excitation 7 LA & BHL
Welding generator with split—Poles 4% LA & BHL

Welding glass 22 B 5

Welding gloves ##:F £

Welding goggles ¢ T4 H 5t

Welding grade argon fEFAR, FEE @

Welding grade gas L ARGk

Welding ground Hi 45 12
Welding gun 546, WikT
Welding gutter 55 $7#%
Welding handle #£55J¢, |HLBR A
Welding head 23k, t&4kk, EEHLk
Welding heat 473
Welding heat input 4 A s
Welding helmet ﬁ]:ﬂé'g
Welding holder #¢ T2t
Welding impulse HLHE K]
Welding inspection 44

S

it

Welding iron &8k

Welding jig #4532 H

Welding joint 4%k

Welding lead #7-4%514k

Welding machine 4741

Welding manipulator #1374
Welding metal cracking ##4%4: JEE44L
Welding method 4% 71k

Welding motor generator Hi5J)JiE 4% 0 AR AL
Welding neck  (flange) X J#iki=%
Welding—on 124, R, &L
Welding operation ({42 1E

Welding operator [ 2/} 1.

Welding outfit JFHEHC &

Welding paste #2778

Welding performance J£4:1% fig
Welding pipe 145

Welding pistol #E4(

Welding point 4%k

Welding pool JRE/%

Welding portion JEHAL, iR A7
Welding position #2534

Welding positioner FEHEIGSE, W B TAES
Welding positioner roller #7427 iR %
Welding powder &4
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Welding power lead 52 H % Hi 2k
Welding press #2451+ 741

Welding pressure £ )

Welding procedure J## T2, JRERE
Welding process #3472

Welding quality 42 )0&=

Welding rectifier HLMEELIAS

Welding regulator #EHZ[ FEURE] A T2

Welding research council [FFiEWiItZe e
Welding residual stress K% RN )
Welding resistor 42 FEFL 2%

Welding rod ##4
Welding rod coating ¥ 45| L IF1J5 24
Welding rod core #4515
Welding rod extrusion preds 4% HIREEHL, FEAIRIL
Welding rolls 545
Welding rules #3250
Welding screen LIS
Welding seam f§4%

Welding sequence (f4%FE)T
Welding set Jiebe s, HAREHL4]
Welding set with a surge injector Ak AR I G Fe25E &

Welding set with DC suppression capacitors — HL 2l B it i o0 1 IR F 4 &

Welding set with H.F. ionizer iy f=y 5l H 25 (1) AR e
Welding shop 47 (1]

Welding slag #7i

Welding sleeves [ H & Hh
Welding socket M4ZHEE CEHL)
Welding source #74Hi il

Welding spats &8 H 4

Welding spatter 5

Welding steel 44N

Welding stick 42, JH4%

Welding strain 42N A7

Welding stress 428 /)

Welding symbol FEEAF S, SRS
Welding table #8: T/ES

Welding temperature #7425
Welding thermit [£5 144 CE3HD
welding tip FRHE, SR KN
Welding tongs J#%H

Welding tool 54 T H

Welding torch FR4WTAT, FREEE, JE
Welding torch pipe A0

22
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Welding transformer FELJEAR 4%
Welding tub #EE4

Welding wheel #{RHLAK

Welding wire ##4%, ez
Welding—wire reel #2245 ]
Welding with backing # MR
Welding with flux backing J71|F 5
Welding with pressure i /f

Welding with weaving [ TIES T
Welding work ## T. T/
Welding—in nozzle & A\ Mg
Welding interface (&2 5|
Weld jig 4R
Weld joint #54%, bk
Weld junction #5454k, JRI
Welding layer {522
Weld length Jf4%1K &
Weldless JCIE4EIY), TGEEM)

Weldless connection JEHHE SRk

Weldless drawn pipe $7 | o425
Weldless fitting JE0RE A He 3k
Weldless pipe JC4EE

Weldless steel tube Jo[15]4%

M Weld line #5434k

Weld machined flush il 7 #h 55 ) 4%
Weld mark R, 1R
Weldment f44F, FREEEERD
Weld mesh crate #42M4%

Weld metal J2¥:4: )%, HEL)R
Weld metal cracking HE4%54 4L
Weld metal zone #E#4: @A LIX
Weld on bottom JEC /&

Weldor 4T

Weld pass J54Z1H1E

Weld penetration #5457, PLEIRIE, IHIE

Weld period 42 (1]

Weld preparation #4835 110 T
Weld puddle J&ith

Weld reinforcement #54% b5k
Weld ripple #E4%7H 4L

Weld rod 4%

Weld rotation 54255 ff

Weld seam 5%

Weld slope 5 4% 1l /1
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Weld strain fE45%W A%

Weld strength 4200 AE, S48 00
Weld surface 4% f

Weld time [ il £ 138 H I 1)
Weld trimmer #£4%3% FLAL

Weldup b, JRE

Weld wire 08X 22

Weldwood 5%

Weld zone ###2[X
Lack of fusion A4&H
Sharp edge il
Serrated edge HiiA 14
Torch cut K¢
Sawn %

Air tight <%/
acetylene R
ampere FHIRZHT
angle welding ff1%
arc FI

argon arc welding IR FE
bare electrode Y4
butt welding X #24%
camber HLIES i

cascade P& JpHE

clad weld #7845

crator

excess metal ZREJE
fillerrod #74%

fillet weld A 15 4%

gas shield ARk

groove welding L AE 2
hand face shield T4 i 5
hard facing Al 5% [ HE /R

jig welding TR R;

laser beam welding 5 5 Yt S5 4%

metal electrode insert gas welding MIG #4542

nugget R

overlaying HE/&

peening of welding EfhitaHaik
plug welding ZE LI
positioned welding 1F [7] 1% %
pressure welding 4

propane gas cutting e D) E
pure nickel electrode ZiERIAH%%

24
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reinforcement of weld Jl A%
resist HLHH B

root running 15 [ 4442

seam 4%

seaming %5

seam welding ¥4

series seam welding H 4852
skip welding process BkJi%

spark ‘KAt

spot welding /52
stitch welding &1 f 1242
stud arc welding HL5IEH
under laying IR
void MR

weld flow mark #3423 JH
weld flush 544%™
weld line Jf4%4L

weld mark JRHEIR

weld penetration & $%i% N

AN

weld zone JRFZX

welding 4%

welding bead #E$2ifY

welding direction 5% /5 7]

welding distortion (AL

welding flux J25]

welding ground HL4AHZHE

welding interval #4% J&$

welding stress 1AW AR

welding torch #5540

1558 fusion welding

J&#% pressure welding

SRR welding process

JRFEHR welding technique

{54 T2 welding technology/procedure
{5 Fe 4 1E welding operation

JEFE T welding sequence

$4277 W] direction of welding
JEFEALE welding position

JAHEF build-up sequence

I 4001 £ weld slope/inclination of weld axis
{5484 #fi weld rotation/angle of rotation
AR E flat position of welding
REMRAL . horizontal position of welding
LR E vertical position of welding

25
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R4 overhead position of welding

V& downhand welding/flat position welding

B4 horizontal position welding

SLHR vertical position welding

{45 overhead position welding

B all position welding: HHRIN, KEAHHERENTALA )R B AHE TR . BERE. AR
FTHEAT IR R o 7K [ 8 B T EA T IR A AR

] N 3742 vertical down welding/downward welding in the vertical position

] |37 4 vertical up weldimg/upward welding in the vertical posiajon
B4} inclined position welding

b4 upward welding in the inclined position
T3 IE downward welding in the inclined position
X4 butt welding
IR fillet welding
&R lap welding
MTEJE fillet welding in the downhand Fosition/fillet welding in thg flat position
*F- /% horizontal fillet w¢lding

SLAJE fillet welding in the vertical position

)& fillet welding in the everhead position

I 145 groove welding

LB U045 square butt welding

WW\JES, 42 flare groove welding

L) flanged edge welding

5554 welding of longitudinal seam

T 45 1242 welding of transverse seam

PR8I, girth welding/ circumferential

W e 4% 15 4% welding of spiral seam/welding of helical seam
IREEXT H2JE butt welding of circumferential seam

JEL I tack welding

FATHI 4 welding by one side

XLIHIE welding by both sides

FLIE S single pass welding/single run welding

Z 83 multi-pass weldin

FLJZ R single layer welding

% J2 /5 multi-layer welding

53 Bt % JZ 15 block sequence/ block welding

57 )2 2 1B 5 multi-layer and multi-pass welding

JESL)E continuous welding

Wr 4L /5 intermittent welding

FT IS backing weld

H MR back sealing weld

i [ /5 cosmetic welding

ARG deep penetration welding

E3)1F welding with weaving/weave bead welding

26
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HI AR foreward welding (7% )/ forehand welding (35 )
JE B backward welding(J¢H)/ backhand welding(3 [H)
53 B iR M backstep welding

Bk skip welding

X FRIE balanced welding/ balanced welding sequence

$97; leftward welding forehand welding

S JE fillet welding in the vertical position

A4 fillet welding in the overhead position

I 145 groove welding
LB U645 square butt welding

W\ JES, 42 flare grooye welding

L1145 flanged edge welding

555 4; welding of longjtudinal seam

T 45 142 welding of trangverse seam

PR8N H; girth welding/ cfrcumferential

W e 4215 4% welding of spjiral seam/welding of helical seam
IREEXT HJE butt welding pf circumferential seam

JEL I tack welding
FATHI 4 welding by one side

XLIHIE welding by both sides

FLIE MR single pass welding/single run welding

Z JE /% multi-pass welding

FLJZ R single layer welding

% J2 /5 multi-layer welding

53 Bt 2 JZJ5 block sequence/ block welding

57 )2 2 1B R multi-layer and multi-pass welding
JESL)E continuous welding

Wr 4L /5 intermittent welding

FT IS backing weld

H MR back sealing weld

i [ /5 cosmetic welding

IR deep penetration welding

315 welding with weaving/weave bead welding
HIEifE foreward welding (9% )/ forehand welding (35 [H)
Ja B backward welding(J¢ )/ backhand welding(3 [H)
53 BB M backstep welding

Bk skip welding

X FRIE balanced welding/ balanced welding sequence
e M2 leftward welding forehand welding

5L L U B 9N H) welding current downslope time
HLIL% 5 current density

JH I HLT short circuit current

Jik i HLI pulse level/pulse current level

Jk L VLI A pulse current amplitude
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FEAH 1 background level

ik #45% pulse frequency

Jk R FL IR 2F B duty cycle of pulse duration
HLHIHL [ arc voltage

5 ]5HL K reignition voltage

FREHE welding speed

AT JE rate of travel/travel speed

1% 22 & wire feed rate

2k fit B heat input/energy faput
BN heat input
Tii# preheat

J5i # postheat

& J5 #AL 2 posweld heatltreatment/postheat treatmernit
AR B preheat temperature

JZ MY interpass tempefature

JRFEZ T IR JE finishing tgmperature

JE#GELE postheating temperature

FR ez i K FE wire extengion

K arc length

YA B melting rate

Y540 1] melting time

154K 2240 melting coefficient

YA HEH L rate of deposition/deposition rate

JAHE R KL deposition coefficient

I ES% deposition efficiency

115 244 loss coefficient

K spatter

KR spatter loss coefficient

fili 5 Lt fusion ratio

Fik dilution

Fiké 2 rate of dilution

41t & R 40 transfer efficiency/recovery (of an element)
I groove

¢ T groove face

I CUIH A1 B2 angle of bevel (9 [H)/ bevel angle (32 )
I 11 #4 B included angle( ¥ [E)/groove angle(3E [H)
1R B groove depth

BliiZ1 root face

Bliil1 /5 & thickness of root face/width of root face
HREBIAIBA root gap(¥ [E])/root opening (F5[H)
FB2-4% root radius/groove radius

FE B root edge

4511 5 height of flange

412142 radius of flange
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i Fiewy

FATHIYE I single groove

XIHI% 1 double groove

I I groove type

I JE3 1 square groove

V 3 1 single V groove

Y JE3% [ single V groove with root face

XY 3 1T double Vgroove with root face
Wil U B3 1 single U groove

WA U JEHE T doub[e U groove

VY 3 [ single compoynd angle groove
WAl T JEYE T single J groove

AN T JEYE T doublg J groove

LV JES 1 single bevgl groove

XV FEHE T double V grdove

AKFFR V B asymmetric double V-gisove
XAV IES T doublelpevel groove/K groove
IR V JESL TV groope with backing/ single V groove with bgcking
W W\ [ flare groove
BRI, 1T single bevel gropve with backing locked
YWIEARI tapered edge

fi5% weld

%1% seam

FREERF % welding symbol

JR584x 8 weld metal

WA 4w filler metal

15 # 4 )% deposited metal

Y48 11 weld face/ face of weld

FREETTIH back of weld

S48 28 axis of weld

128 R~F size of weld

15 4% 55 & weld width/ width of weld

48K JE weld length/ length of weld
TREEAKE effective length of weld

JR4%J5RE throat depth/ throat thickness
JR4ETH RS theoretical throat

FREESPR)E R actual throat

Y& R penetration/ depth of penetration

J54% 1% JE appearance of weld

{548 i 240 form factor of weld

45 reinforcement/ excess weld metal

T 1 4% =1 root reinforcement

HIPF454% flush weld/ weld machined flush
XS5 4% butt weld

FAIR4E fillet
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i Fiewy

S leg/ fillet weld leg

AR GE W T 2R profile of fillet weld

SPIE ff 14 flat fillet

™ A 4% convex fillet weld

[MTFE 3 45 4% concave fillet weld

FASEEEMJE concavity

H] £ 4544 side fillet weld/ fillet weld in parallel shear
1ETH Ff 445 front fillet weld/ fillet weld in normal shear

S ff 5 4% fillet weld in thdVertical position
1 F /5.4 fillet weld in thd horizontal position
VA 4% fillet weld in thq flat position

FHA 4% oblique fillet wqld
JESLIR 5% continuous weld
W44 4% intermittent welld
S 15-4% continuous fi]let weld

W 4L £ 4% intermittent flllet weld

CAE TR IR 5% staggered intermittent fillet weld
Fr 1 Wr L 15 4% chain infermittent fillet weld

Ui R S% edge weld

i1 1E5% flanged edge weld

FENEIELE plug weld

217 4544 longitudinal weld

1 ) #E 4% transverse weld

T HES% girth weld/ circumferential weld
B2 g A5 4% spiral weld/ helical weld

2 5 4% seal weld

R MESE strength weld

I Z 4% connective weld

JE R S% tack weld

518 bead/ run/ pass

5% ripple

54 weld root/ root of weld

L weld toe/ toe

K51 sealing run (after making main weld)/ back weld
F1 i1 backing weld (before making main weld)/ back weld
HR R J5LIE root pass/ root run

JH7 M IE filling bead

i (A M 1E cosmetic bead/ cover pass

[A] K #5718 temper bead/ annealing bead
15155 1541 penetration bead

fiJ= layer

FEHH 3k welded joint

FELTEAR joint geometry

S5 JUACEE L equalmatching weld joint
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RERVTECEE 3k undermatching weld joint

HBSEICHACHE Sk overmatching weld joint

F23L A ES root of joint

XT3k butt joint

[ JEX 44k square butt joint

V JEXT Sk single V butt joint

U JEXT #4823k single U butt joint

J B 1423k single J butt joint

BV JERHEH double Y Butt joimnt

XL VB 423k dofible bevel butt joint/ K groove butt ot
AP U JEXTE4k dopible U butt joint

i I T H14k douple T joint

FHHK corner joint
T JE4#3k T joint

& T JE#:k inclined T joint
5423k cruciform joint/|cross-shapedjeint
—Jk$23k joint among thr¢e members
$EH4K% lap joint
B4 HL muff joint/ sleeyejoint
MR #z3k double strapped joint

i 23k strapped joint

Ui %Sk edge joint

il143k flanged edge joint

BN $423k Tock butt joint
ROk oblique butt joint

TR #23k mixed joint/ composite joint
1 ) B2k open joint

Tolm Bz Sk closed joint

Sz AN welding arc

HLIEZS arc shape

HLIPEEAT 4y arc physics behaviour
513 striking arc

519NHL R striking voltage

H1L 57 arc atmosphere

B cathode

I hot cathode

7911 cold cathode

FIFEE 15 cathode spot

I# X cathode region

AKX 3758 intensity of the electric field in the cathode region
[ < B# cathode drop

P anode

FH KB 1. anode spot

BT 15 s JJ spot pressure
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FH#2[X. anode region

FH#K X H37 5 % intensity of the electric field in the anode region
FH #5 J [% anode drop

5IAE arc column/ arc stream

5IFE s B% voltage drop in arc column

AL A B & potential gradient in the arc column

5 arc flame

J.Cy arc core

fifi 9N forceful arc/ hard §rc
N soft arc

Jie % H 5 rotating arc
Jik LK pulsed arc
Jik kst 5 HL I pulsed sprdy arc
IS puckering phenpmena
4 H N puckering arc
A IE SR puckeringcritical current
[H)#Z2 N indirect arc
JE4E HLGI compressive arg
W4 5 magnetic contrplling arc

HL5K ) arc force

HLRL ) electromagnectic force

FL RGN 46 20N pinch effect

HLINIAFE wandering of arc

HLIASE I arc stability

HLE R static characteristic of arc
HLIRENHFE dynamic characteristic of arc

/LR JEEE principle of minimum voltage
HLIHE A arc stiffness

HLHIU K arc blow

iAW magnetic blow

FIHE #E/E ] cleaning action of the cathode
LN H & 175 arc self-regulation
ZHAEH digging action

AR, polarity effect

153 droplet

I EL R AR specific surface of droplet

153 Y% metal transfer

T EAIA transition frequency

FHIH LI globular transfer; drop transfer
JH )% short circuiting transfer
Wik J¥ spray transfer

TEE I )E rotating spray transfer
k5 L% pulsed spray transfer
HENEILYE explosive transfer
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WEES ¥ flux wall guided transfer
J2 it molten pool

W ERIE M boiling molten pool
JIIT crater

S5 slag

WA slag system

WA slag system diagram
BV basic slag

RV acid slag

Tl basicity

FRIE acidity

K long slag

JH¥ short slag
RitEHEHE viscous slag
AN TS oxide melfing slag

RIS salt melting sla

- YRR salt-oxjde melting Siag
IR fluidity of thg slag; slag fluidity
S5 solidified slag

=]

Z LI porous slag

PeHPIRIEE vitreous slag

H i IR self-releasing slag

i YE slag detachability

{RFE % % welding equipment; welding set

5 ML welding machine; welder

LML electric welding machine; electric welder
JEFE YR welding power source

= AT N

1. G

JREAEIR weld thermal cycle

JRFEE S field of weld temperature; weld temperature field
HEFSE RS quasi-stationary temperature field
JRFEHYE welding heat source

28 #YF linear heat source

[H#JE plane heat source

kI S - 4R instantaneous concentration heat source
AR thermal efficiency

HHELE T 240 coefficient of heat flow concentration
WEAE R peak temperature

I v4 H1IE - momentary cooling rate

IS TH] cooling time

2. fEn 4

E 5L substitutionary oxydation
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4 b diffusible oxydation

Jii%. desoxydation

SEIi%A precedent desoxydation

P#li4 diffusible desoxydation

DUUENI%A precipitation desoxydation

P # &l diffusible hydrogen

WIUEY Hi&( initial diffusible hydrogen

100°CH R & diffusible hydrogen remained at

B RE residual hydrogen
L4 dehydrogenation
LA HULIFE heat treatment for dehydrogenation
it desulphurization
i fi% dephosphorization
B4 alloying

A4t microalloyinlg

3 PrEh 4
—IR&EmALZ primary sdlidification Siructure
TIREE AL secondaryfsolidification structure
A4S N epitaxial solidification

JR2g 2k IEA solidification mode in weld-bead
g ZIRE ripple

2 14kil1 5 polygonization boundary

g i V426 mean solidification rate
EIRERFE A acicular ferrite

SRELFRAK lath ferrite

HAUH thermal efficiency

HReLEH R4L coefficient of heat flow concentration
WE{HYLSE peak temperature

% 2 H1T - momentary cooling rate

IS TH] cooling time

2. R

E 5L substitutionary oxydation

4 b diffusible oxydation

Jii%. desoxydation

SEIi4A precedent desoxydation

P#li% diffusible desoxydation

DUUENI%A, precipitation desoxydation

P # &l diffusible hydrogen

WIUEY Hi&( initial diffusible hydrogen

100°CH R #& diffusible hydrogen remained at
B x4 residual hydrogen

%4 dehydrogenation

FEIEFE heat treatment for dehydrogenation
it desulphurization
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i Fiey

i % dephosphorization
B4 alloying

A 44t microalloying

3 WIER 4

— k& malZ primary solidification structure
TIREE WAL secondary solidification structure
XA 45N epitaxial solidification

JReELE LA solidification mode in weld-bead

giimJZRE ripple
Z1U4kil1 5 polygonizatipn boundary

g i V26 mean sdlidification rate
EIRERFE A acicular ferrife
SR FE A lath ferrite
5. JRERE

FEEeME weldability
R service weldgbility

T 4EYE fabrication weldability:
R e R metallurgical weldabiiity
PR thermal weldalfility

REFF base metal; parent metal

JHEZIX weld zone

IHA as-welded (AW)

REMHEAGIX. fusion zone

FA5ALIX partial melting region
AL X unmixed zone

J%5+47 X bond area

154k weld junction (¥¢); bond line (32)
X heat-affected zone (HAZ)
I H#IX overheated zone

FHLAHIX coarse grained region

4 X fine grained region

ILJE X transition zone

fifi{b[X hardened zone

ik 248 carbon equivalent

545 chromium equivalent

B nickel equivalent
R LA Schaeffler’ s diagram
123K Delong” s diagram
ESHIH AR K] (CCT KD continuous cooling transformation
HYUUIENE cracking sensibility
FRPLL weld crack

FREER L weld metal crack

FRIEZALL bead crack

IRBTLL crater crack


http://www.chinatungsten.com

g X 2440 heat-affected zone crack
171244 longitudinal crack

B [ 2440 transverse crack

440 micro-crack; micro-fissure
ARLL hot crack

#HEM 244 solidification crack
2440 intercrystalline crack
7RS4 transcrystalline crack

2 UL polygonizatipn crack
WAL liquation crack
RAERALL ductility-dip crpck
R340 cold crack
FEIRRLL delayed crack
S 3344 hydrogen-induged crack
JRIE 4 underbead cifack
FERZEL root crack
FEBEREL toe crack
B TE L0 chevron cracking

BRI ) A FREELL stresq relief annealing crack (SR crack)
FHIARYL reheat crack

S5 5 R 5l weld intercryctalline corrosion

JIRJEE Bl knife line attack

A JE T weld decay

ZRZL lamellar tearing

PRI weldability

HYERK,: cracking test

W HEEAK: TTW cracking test

Y JE T RLOAE slit type cracking test

ST HEFEARLERE segmented circular groove cracking tes
H JEREEAK: H-type cracking test

g JERLGRE fishbone cracking test

TR LERK: finger (cracking) test

T JEREEREK: Tee type cracking test

INERERLERE circular-groove cracking test

AU RGOS varestraint test

BWRA % K AMAANZLLEAK: BWRA cracking test for austenitie steel
PR LG bar type cracking test; round bar cracking test
HRGEAK: Lehigh restraint cracking test

TR LAY circular-path cracking test

T FEELHGERE cruciform cracking test

Z ) 3R R EORE: Z-direction window type restraint cracking test
G-BOP 17454 Jm L% G-BOP weld metal crack test

EURR RS54 T R EUAL Battelle type underbead cracking test

U JERiR%: U-tension test
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2255 v IFIAREGAL: Murex hot cracking test
FEWRT LR FISCO (type) cracking test

CTS HZEAK: controlled thermal severity

PR AR GOAL: (TRC R4 tensile restraint cracking test
NI F R R Z0REE (RRCIAKD) rigid restraint cracking test
$E4 R implant test

Tigamajig IR LSEAY: Tigamajing thin plate cracking test
FEE 2 5 longitudinal-bead test

] 52 8 /R 25 i %6 Kommerell bead bend test
HPRRE % Kinzel test

B 125 i3 notch bend test

POHPEIRY: hot-ductility test

oz X phiik 3 impact test of HAZ

Pz X ARG synthetic heat-affected zone test
I g R maximum hardness test

¥ 4SS NRL (Naval Research Laboratory)
MEGRL: Hydrogen test

PEEM L

L

J5F M k] welding consumables

HLAK electrode

YA HLAK consumable electrode

AL H K nonconsumable electrode

5 HL A% tungsten electrode

1522 welding wire. Welding rod

SR 22 solid wire

PERIE 22 copper-plating welding wire

H R 522 self-shielded welding wire

2555 22 flux-cored wire

H A2 combined wire

HENRIE 22 surfacing welding rod

7 E 22 filler wire

4% electrode/ covered electrode

FR LS core wire

24§ [ coating (of an electrode)/ covering (of an electrode)
1 F} coating flux/coating material

&7 gas forming constituents

&7 slag forming constituents

447 alloying constituent

JIi6 28571 dioxidizer

T2 arc stabilizer

K427 binder

7K 3 water glass

TKBEFEAEL modules of water glass
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FRPEME 4 acid electrode

AR S5 4% high titania (type) electrode

RS IE 2% lime titania type electrode

BRERE T /5.4% ilmenite type electrode

AT IR 4 iron oxide type electrode/ high iron oxide type electrode
R 4T 4E AR 4% high cellulose (type) electrode

1 55 2% graphite type electrode

TP 4% basic electrode/ lime type covered electrode
REYIE 4% low hydrogen type electrode

R BAIR S 4% high toughness super low hydrogen electrode
B CAARIE 2% austenitic electrode

B FEARIE S ferritic electrode

ANEEANIE S stainless steel electrode

BRI HVE M 4% pearlitic heat resistant steel electrode

RIRAN 15 4% low temperature steel electrode/ steel electrode for low temperature

A48 4% aluminum alloy arc welding electrode
Bl 64215 4% copper-alloy arc welding electrode
B S B 5 4% cast iron electrode with steel core
Al R 4% pure nickel cast iron electrode
BR B EJE 4% electrode for welding spheroidal graphite cast iron
BSR4 electrode with cast core wire
BRI 4545 nickel base alloy covered electrode
5% )1/ 454% Monel electrode
4l 4% pure iron electrode
BERANIE 2% alumetized steel electrode
RIRRSE S high efficiency electrode
Bk 5 4% iron powder electrode
JE&JZ 4% backing welding electrode
RIS IE 2% deep penetration electrode
)15 4% gravity electrode
AL R 4% electrode for vertical down position welding
T HEMESS saving energy electrode
7K F 4545 underwater welding electrode
i ¥ 7K JB5 i 4% seawater corrosion resistant steel electrode
R 75 4% low-fume and harmfulless electrode/
low-fume and low-toxic electrode
HESRHE S surfacing electrode
T B HE S5 45 4 hardfacing electrode
EE LA S HESRIE % cobalt base alloy surfacing electrode
AL HESE S 4% tungsten carbide surfacing electrode
AR AN HESE A 45 high manganese steel surfacing electrode
XU HEZS twin electrode
ZiEr M4 stranded electrode
YL 4% braided electrode

38



224 [ 154 double coated electrode

EORIES flux-cored electrode

RIERA TR P I Z % semi-volatile covering

45 T2 usability of the electrode/ technicality of the electrode
525 H 7k running characteristics of an electrode/ operating characteristics of an electrode
A1 melting characteristics of an electrode

145 HA% core diameter

525 /0o & eccentricity (of an electrode)

24 7 H i R 40 gravity coefficient of coating

Y452y [ 75 7K & percentage of moisture for covering
A& JENZ i bare terminal (of an electrode)
1525519k striking end (of an elcetrode)

1571 welding flux/ flux

P MR fused flux

R 454757 bonded flux

e 25557 sintered flux/ agglomerated flux

7 (] BRI IR L5 flux for narrow-gap submerged arc welding
RE TR low hydrogen type flux

{EHUE Y high speed welding flux

ToEIE A oxygen-free flux

REFHEF low poison flux

AL HE57) magnetic flux

FLYIAE arc welding

B UL direct current arc welding

THLHLIISE alternating current arc welding

—FHH IS three phase arc welding

JEALHL IR arc welding with consumable

& JEMHIE metal arc welding

AR HLITE arc welding with nonconsumable
WIIHE carbon arc welding

HI5IE open arc welding

SR shielded metal arc welding (SMAW)

YHE fire cracker welding

FLIMESR arc surfacing

H3)HESS automatic surfacing

WA AR HESS surfacing by fire cracker welding

AR HMESE surfacing with band-electrode

PRBNHLIIHESE vibratory arc surfacing

i} B HESE hardfacing

PSR submerged arc welding (SAW)

% 2z 5 multiple wire submerged arc welding

WPH) % 22 M55 Tandem sequence (submerged-arc welding)
1% % 22 IR series submerged arc welding (SAW-S)
REFIAL 22 FF LI transverse submerged arc welding
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2z 1y hot wire submerged-arc welding

7 () B IR narrow-gap submerged arc welding

I R Bt LB arc voltage feedback controlling arc welding
H AT IS self-adjusting arc welding

& N adaptive control welding

272 burden; flux layer

SRR IR gas shielded arc welding

RIS protective atmospher

SR inert-gas

WHPEAA active-gas

PEPESAARLRP IR inert-gas (arc) welding

MR argon arc welding

IR SRR IR metal inert-gas arc welding
ARG HE S AR LR IR tungsten inert-gas arc welding
R AEIE argon tungsten arc welding

k& 5NE pulsed argon arc welding
ISR K 25 argon metal pulsed arc welding
MK IR 5IE argon tungsten pulsed arc welding

#22 MIG /& hot wire MIG welding

#22 TIG 13 hot wire TIG welding

ZINJE helium-arc welding

AR HIIUE metal active-gas arc welding
RGSAARY HLYIE mixed gas arc welding
AR IUE carbon-dioxide arc welding; CO2 arc welding
42z CO2 & CO2 arc welding with thin wire

k122 CO2 5 CO2 arc welding with thick wire

AT CO2 /2 unionarc welding

2R 22 CO2 2 arcos arc process; dual shield arc welding
HLOLIE electrogas (arc) welding

I nitrogen-arc welding

IKZESAR IR water vapour arc welding

JAT4(JE atomic hydrogen welding

s = IR controlled atmosphere arc welding
ek FSIUE rotating arc welding

Fa % JE TR short circuiting arc welding

I 22 BIEAIR weaving speed of wire

S 225 FE) 1] electrode keep time of slider

TR plasma arc welding (PAW)

7N plasma arc

LB T plasma jet

5 transferred arc

EHFE YN nontransferred arc

A RAEE 19 combined plasma arc

F9K main arc
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#4E5 pilot arc

AR pilot arc surrent

XRHLS: double arcing

XNIEG SR critical current of double arcing

ST IUEAG plasma (welding) torch

JEAAWHE constricting nozzle

FLfLMTHE single port nozzle

Z LW multiport nozzle

JRAEWEHE£LA% orifice diameter

FLIEKE orifice throat length

FLIE L orifice throat ratio

ST, plasma gas; orifice gas

I N 46K S electrode setback

/LAWY keyhole effect

LSS - 5IUE keyhole-mode welding

YIS BS 7 9UE fusion type plasma arc welding
KHMAEE TR high-current plasma arc welding
AR 79U intermediate-current plasma arc welding
/INHLLEE - 5IUE low-current plasma arc welding

T NS 253U micro-plasma arc welding
TIEE T AC plasma arc welding

Jik 45 2 7 5IUE  pulsed plasma arc welding

LB INHELE plasma arc surfacing

2 R iMESE hot wire plasma arc surfacing

ARG FIMESRE plasma arc powder surfacing

BT AR A LR FRTUE plasma MIG welding
AR5 HEJE transferred arc power supply

JEFA INHLYE nontransferred arc power supply
HLIE 7% arc welding equipment

HLIIEHL arc welding machine

HIIENL DC arc welding machine

TIIENL AC arc welding machine

T HMMHIUENL AC/DC arc welding machine
FLEHTENL single operator arc welding machine

Z RNl multi-operator arc welding set

UGN stationary arc welding machine

8 INENL portable arc welding machine

£ ML bench arc welding machine

WIEHLIK B ST combustion engine driven arc welding set
HLAIHLIK B ST motor driven arc welding set

ISR INIENL arc welding machine using a consumable electrode
ANEEHTHEYL arc welding machine using a non-consumable electrode
FkHEL pulsed arc welding machine

SARLRF YL gas shielded arc welding machine
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EINEHL argon arc welding machine

TAEAIITUENL CO2 arc welding machine
ARG SAR LR TSN tungsten inert-gas welding machine
A HEHE SR I ML metal inert-gas welding machine
SHAZHEML electrogas (arc) welding machine

ST IUENL plasma arc welding machine

TR AE B 7ML micro-plasma welding equipment
JAFAUENL atomic hydrogen welding apparatus

HEHIENL submerged arc welding machine

RIS arc welding power source

HIUE YR DC arc welding power source

TIIEHYE AC arc welding power source

AZH L IUE YR AC/DC arc welding power source

ik PPOIE YR pulsed arc welding power source

TR PEISE B rising characteristic arc welding power source
SPREPEITE HLYE constant - voltage arc welding power source
TR EIIEE YR dropping characteristic arc welding power source
T FRRFEIUE YR constant-current arc welding power source
ZHPPEIE YR slope-controlled arc welding power source
WA EFE YR inverter welding power source

AEACE SIVE FEYR transistor arc welding power source

HLYE AN dynamic characteristic

HLYRAMEFYE external characteristic

IREAR %% arc welding transformer

IR AS arc welding rectifier

iR A8 silicon arc welding rectifier

i B IV LI 25 SCR arc welding rectifier; arc welding silicon controlled rectifier

kIR EE A% pulsed arc welding rectifier
A L arc welding generator

%4 welding tractor

FREHLSL welding head

TN traveller

K22 LK) wire feeder

SEMI% 227750 constant wire-feed system
Wik 22775 alternate wire-feed system
PRIEEREE tracer

fRe2 it wire reel

J&4H electrode holder

FHE welding gun

HLRK S electrode holder

FHIWE tip; contact tube

Wi nozzle

AU} flux-hopper

ESiiE s oscillator; HF unit
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Jiki 5 [5K#% pulsed arc starter; surge injector
ik E25IES pulsed arc stabilizer

kSIS pulsed arc exciter

L PTAY out put reactor

FEAFFHAS ballast rheostat

H s EfH4S direct current suppressor

RN welding circuit

e R E I rated welding current

SRR T range of welding current regulation
7L open circuit voltage(no load voltage)

21 1% LK conventional load voltage
PEFFEER duty cycle

HE A FFEER rated duty cycle; standard service
F LINENL manual arc welding machine

HLMEHE electroslag welding (ESW)

F T H#E manual electroslag welding

22 R electroslag welding with wire electrode
B 45 electroslag welding with plate electrode
JAME LR electroslag welding with consumable nozzle
B R electroslag welding with tube electrode
(A B FL I 7 narrow-gap electroslag welding
HLEHELE electroslag surfacing

HLE AL electrosalg welding machine

JAME consumable nozzle; consumable wire

BAYHR steel shoe

VA HIBR Cu-cooling plate

B3 AR copper shoe

i slag bath

VRS depth of slag bath

R voltage of slag bath

HELV I FEAS E 1 electroslag process stability

J&22 (i) #F distance between welding wires

LI BOGIR

HL ¥ M2 electron beam welding (EBW)

Jik i HL - SR pulsed electron beam welding

BN H s acceleration voltage/ operating voltage

HL AR HL i beam current

HL ¥ I J) % beam power

L IR D)%% i beam power density

FEFE focal length

T AE#R 2 work distance

HL - AR HEHL electron beam welding machine

1R B2 HL T R L full vacuum electron beam welder



R E A L WAL partial vacuum electron beam welder
JE B2 HL T G ML nonvacuum electron beam welder
A vacuum

HL-#& electron gun

TR diode gun

—HHLFAE triode gun

fl Hs L) bias electrode

HLLIE B electromagnetic lens

HL 1~ SR % £ P8] electron beam deflection coils
T F 2L perveance

§T4% spiking

WOG)E laser welding/ laser beam welding
ELZHOGHE continuous laser welding
k8GR impulsed laser welding

PP laser welding equipment
SAMABOLES gas laser

[ A3 solid laser

FERE H 44 focussed diameter of the beam
45§ clearance between focal point and (plate) surface
JEEE7R 55 LU weld seam depth-to-width ratio
MR gas welding

A LHIE oxy-acetylene welding

&M oxy-hydrogen welding

TR LB air-acetylene welding

A LHIE oxy-acetylene flame

& J# oxy-hydrogen flame

AMES )6 oxy-coal gas flame

FEHKIE welding flame

A7 I mixing ratio

RASATTBRVER] inflammable limit of the gaseous
—IPRJE primary combustion

TR secondary combustion

PREEIHESE combustion rate

PRIEISE combustion intensity

KIGEHHF flame heating efficiency

J&0s inner cone; flame cone

W4# internal flame

Mg flame envelope

HPE4# neutral flame

AM)E oxidizing flame

WAt)E carburizing flame

K JEIX reducing zone

KIgtsEtE flame stability

[7]-k  flashback



1K backfire

[H]%¢ flashback

AR AT gasification speed
{545 torch; blow pipe

S EUEAE balanced pressure torch
S ECEIE injector torch

A LHIEIE oxy-acetylene torch
FEEMHE combined cutting and welding torch
7% mixing chamber

Wi #% injector

{5 welding nozzle; welding tip

WA A MAE oxygen evaporator

M gas cylinder

LM acetylene cylinder

& ¥ cylinder cap

M cylinder valve

I3 cylinder manifold

IR 7% pressure regulator; gas regulator

LGN 4% single stage regulator

PR IRE A two stage regulator

[A] K Bjj 1175 flashback arrestor

T2 Al kBl 1E4% dry flashback arrestor

K& AP KB 145 water-closing type arrestor
k2% purifier

LRSS acetylene generator

R Pk 4% low pressure acetylene generator
HFE thermit welding (TW)

HGHME thermit repair welding

NGRS thermit rail welding

#GA thermit powder

HFEN 7K thermit steel

#F 2 W thermit reaction

AFNHH thermit slag

FFEHL thermit mold; mold for thermit weld
AFIH I thermit crucible

F275 collar

K F#E underwater welding

K AL IR underwater gas shielded arc welding
KN 1 IUE underwater plasma arc welding
i 7K T 42 wet method underwater welding
FHIK N dry method underwater welding

JaiiB T2 K 4R local dry underwater welding
KA R UK R water curtain type dry underwater welding
TEFEK IR remote controlled underwater welding
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HLHEJiE arc bubble

FLPH/E resistance welding (RW)

R spot welding; resistance spot welding
4% projection welding

4%J7 seam welding

& RJE roll-spot welding

ESE TR stitch welding

% /45 multiple spot welding

FHs siJ5 push welding; poke welding

Jik 3 545 pulsation spot welding; multiple-impulse welding
XA M direct spot welding

BT AR indirect spot welding

RIS series spot welding

% ri™ % multiple projection welding

HE HE4E)E step-by-step seam welding
JEP-4%4% mash seam welding

FRIAE)E series seam welding

W% butt seam welding; foil-butt seam
HLFELGT 42 upset butt welding

XTI flash butt welding (FBW)

fitifie)s stored energy welding

HLZE it E S/ condenser discharge spot welding
R BH AR high frequency resistance welding
i L BHAR percussion welding

JBeFz & spot weld-bonding; weld-bonding
NDE flashing; flash

L% bridge; lintel

5148 upsetting; upset

Je% 7 clamping force

Tji#% )1 upsetting force; upset force

LMK s /) electrode force; electrode pressure
IR electrode skid

TRFEE A welding cycle

T[] squeeze time

BRI TR forge-delay time; forge time

SR FEE I ) CREPHAE) welding time (resistance welding)
TFAN 7] preheat time

Jn#AI[E] heat time

721 A cool time

[B] &K 8] quench time; chill time

[F] K TE] temper time

YEFEIFA] hold time

PRIER ] off time

[N GH A flash time; flashing time
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THHEIS ] upset time; upsetting time
A HL TGS 7] upset current time

JG HL TN 1] upset current-off time
NG flashing speed

NYEHLIR flashing current; flash current
T HLIR upset current

TR preheat current

[F] K FELY temper current

WK initial overhange; extension
M total allowance

NG & flash allowance

T B = upset allowance

THABEH . upset speed

HL AR B2 AT electrode contact surface
N§4 TR faying surface

S 55 welding spot

¥51% nugget

Y51% H AT diameter of nugget
S4B IR X corona bond

517 % penetration rate

J IR indentation

JEIRERE depth of indentation

JE ¥ indentation ratio

7 27 sheet separation

45 L shrinkage cavity

HHZ intrusion

HLARRE 4 electrode pick up

Mk splash/ expulsion

FEH fin

K/ upset metal/ fin

5 1 E weld spacing/ spot weld spacing
141# edge distance

439t shunt current

$f {1 BH contact resistance

HL FH 5L resistance welding machine
RUEAHL spot welding machine

% 3L multiple spot welding machine

#8)= SEHL portable spot welding machine

42 J2 11 seam welding machine

YR H 4212 HL universal seam welder
XHEAL butt resistance welding machine
" HEHL projection welding machine

—HHEAEANL three phase low frequency welder
TR HL P EL direct current resistance welder secondary rectification
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L 25 fifs E HEL FH X ML condenser discharge resistance welder
HL 25 BE S M2 AL condenser type spot welder/ capacitor spot welding machine
LA BHAEAL mains frequency resistance welding machine
A FEL B AL frequency converter resistance welding machine
RG] high frequency induction welder

1WA A HLBH AL inverter type resistance welding machine
AP BHARE YR full wave resistance welding power source
Hrigi LI HLJR chopped wave resistance welding power source
TEH IR R 45 rotary welding transformer

RUEAH spot welding head

C JE riJ54l C-type welding head/ C-type gun

X JE #0584 pincer spot welding head/ pliers spot welding head
Wr4L 4% contactor

[ 20 Wi 42 4% synchronous contacto

5720 Wi 42 2% non-synchronous contactor

FEJTi0i 4% sequencer

FEJTIS [A]H 5 4% sequencer timer

HIPRE arm

HLA AR T electrode holder

HLH 5 B backup die/ bolster

HLA 7K ¥4 electrode cooling tube

HLK 3k electrode tip

HLAKIE electrode cap

HESK HLM truncated tip electrode

SF-Sk HLMK flat tip electrode

223 Hi M pointed tip electrode

EK I HL M radius tip electrode

fimCa H B offest electrode

B HLAK straight electrode

Z5 HL )% cranked electrode

X5 Hi i double cranked (swannecked) electrode

TR HCHLK circular electrode/ welding wheel

FHE RS i) bevelled wheel

THABA LR upsetting mechanism

HLAK B AT FE total electrode stroke

TAFAT## operational stroke

HHBIATRE electrode travel/ electrode stroke

T W] F 5 horn spacing/ throat opening

HI B (i S B2 arm extension

JEEHJE friction welding (FW)

439 friction speed

JEE % [ 7 friction pressure/ heating pressure

PEHREEAE friction torque

FEFE IS} 1] friction time

48



JEE AR JE £ burn-off length

JEE AR T S burn-off rate

{5 ZE I [H] stopping time

TiHAL T 4t forge length

T AR LIS forge rate

EEHEZR A friction surface

i REEHEIE fly-wheel type friction welding

1 1n) R 4 radial friction welding

PH#UE diffusion welding (DW)

TP AP B transient liquid phase diffusion welding
AEEFH Y HUE hot isotatic pressure diffusion welding
HELPHUE roll diffusion welding

P HL4% )5 seam diffusion welding

IR Y U supperplastic forming diffusion bounding
k& B577 buttering material

HEJEHE explosive welding (EW)

FEVE SR explosive spot welding

PEVEL)E explosive line welding

Z JERIEVEIR explosive welding of multiplayer plates
Z JZEEIEIR explosive welding of multiplayer tubes
M (%) cladding plat (tube)/ flyer plate (tube)
FHebr (FE) base plate(tube)/ parent plate (tube)
{2472 buffer/ protector

A7l base

TH'E ff) preset angle

[B] #F initial stand-off/ spacing

210 explosive load

$e 2% 5 charge density/ loading density

Jii 5 b mass ratio

V4712 parallel plate configuration

i £ 1J: preset angle configuration

¥J5]4ii 2 average arranging explosive

Ffi JEAii 24 gradient arranging explosive

PEVEIE S 40 explosive welding parameters

YIUHZ 4] initial parameters

)24 dynamic parameters

SIS 4] interface parameters

1553 £ detonation velocity

FMCH B cladding plate velocity

filf4# 15 impact point

filf- 4 1 3H B velocity of the impact point

YT bending angle

fill-4% /1 collision angle

filf4# [+ /7 impact pressure
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% Jé it Gurney energy

T FLALFE normal impact

R4 oblique impact/ inclined impact
X FRA4# symmetrical impact

KU upper stream

Hi it down stream

FENY re-entrant jet

HE 1 oneself cleaning

447X bond zone

1454 plane bond

B 454 wave-like bond

FLHY% K length of the interfacial wave
SR amplitude of the interfacial wave
1546 2 molten layer

154648 molten pocket

X detonator zone

5N edge effect

SR % 11 weldability windows

{545 % ratio of welding area

JEHE 775 method of initiation

W #7% internal explosion process
HIMEEI: external explosion process

- [ 45272 semi-cylinder experiment method
jER 75 45 ultrasonic welding (UW)

JER 75 A MR ultrasonic spot welding

JER 75 4% )5 ultrasonic seam welding

R I ST ultrasonic spot welder

8 7 48 S AL ultrasonic seam welder

¥ 45 cold pressure welding (CPW)
A hot pressure welding

FELIE hot roll welding

WS /745 rotating arc pressure welding
HEHIUE 7745 submerged arc pressure welding
HL [ 7] & electroslag pressure welding
EME gas pressure welding

B forge-welding/ blacksmith welding
T 7 k& magnetic-pulse welding
T /& brazing

REFIE soldering

J&ERETHE iron soldering

K JEEF 5 torch brazing/ torch soldering
FKET I hot gas soldering

&NV ETH induction brazing

i FH4T#2 resistance brazing
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FEAih 5 AT contact-reaction brazing
HL5ET 42 arc brazing
RIETE dip brazing/ dip soldering
SR ET ) saltbath dip brazing (soldering)
4 JBAET I molten metal bath dip brazing
ST JE furnace brazing/ furnace soldering
RP S FET 2 brazing in controlled atmosphere
FFEFMR vacuum brazing
78S 4TJ5 vapor phase soldering
JE8 75 T 4R ultrasonic soldering
P HUEF 5 diffusion brazing
TRIEEETE flow soldering/ wave soldering
YT HE step brazing/ step soldering
~ZE (] BRET- 45 brazing with the unparalleled clearance
2L AR AT ) infra-red brazing (soldering)
J6A AT S5 light soldering (brazing)
WG laser brazing (soldering)
HL - 4T electron beam brazing
EF42/5 braze-welding
£T K| brazing filler metal/ solder
fifif K} brazing filler metal
EF K} solder (m)
HETHIET# self-fluxing brazing alloy/ self-fluxing filler metal
AT KL active filler metal/ active metal brazing alloy
S IEET KL preformed filler metal/ solder preform
B ASEF K amorphous filler metal
FHIRET KL powdered filler meta
ETEIE braze cream/ braze paste/ solder cream/ solder paste
25Tk} flux coated brazing(soldering)rod
ERETEL sandwich filler metal
Zi 0 RL 22 flux-cored colder wire
AT R clad brazing sheet
EF# brazing flux; soldering flux
SAREFHI gas flux
R NAFF reaction flux
FAFETH colophony flux; rosin flux
ET#E flux paste
FHYLF stopping-off agent
EFRIEPE flux activity
FFRNE YRR TSR] activation temperature range of flux
EFFRIFAEE 2 PE thermal stability of flux
ETJ5#E brazing (soldering) process
ETJ5424E brazing (soldering) operation
T 292 technological coating
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FFIEI faying face

ET4%[R)%% joint gap; joint clearance

T2 % brazing process variables

FFHEIR S brazing temperature

EFRI TR brazing time

EF AR A] holding time of brazing

£T4% brazing seam; soldering seam

EF4& 51X interfacial region

¥f4%4> )8 brace metal

B fillet

EFHE$E3k braced joint; soldered joint
P4k joggled lap joint; flush lap joint
$EH ik butt and lap joint

848 T JEH23k lapped T-joint; flanged T-joint
Big&H: 3k folded joint

P44+ 3k lick side seam joint; flat lock seam joint
Bi4& FA 3k lock corner joint; corner double seam
kA T B4k inset T joint

T 4423k branch T saddle joint

Bk socket joint

AR\ 45823k flare tube fitting

I OEFE:k spigotjoint

EFHEE brazability; solderability

TR wettability

THYE A wetting angle; contact angle

i@tk spreadability

i 244 spread factor; coefficient of spreading
EF4 % brazed rate

ii%F de-brazing; de-soldering

YRR EIRK wetting balance test

i LS spreadability test

HEEMRE clearance fillability test

AREFi#E incomplete penetration

MEET cold soldered joint

FFRMAMNT liquation of filler metal

W erosion

ETEH 2K brazing filler metal erosio

EF5fIY 2% flux inclusion

sulElYZ N intergranular penetration

HIEETIEHL wave soldering machine

P REFLAETSRI cold wall type vacuum brazing
PREECFET ST hot wall type vacuum brazing furnace
EFHE & brazing retort

FTANREAES fluxer
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£T4E brazing (soldering) blowpipe

WikT brazing lamp

J& %k solder iron

AR thermal spraying

KIEWTER flame spraying

HLYEER electric arc spraying

LB TR plasma spraying

R R high frequency spraying
SARPRIAWER  detonation flame spraying
4JEWIER metal spraying; metallizing
SRIHAR plastic spraying

P MR ceramic spraying

Wi)% spray-fusing

KIS L AL EE surface roughening

HL K {E£$7E electrospark roughening
YA AN, anchoring

iR )= spray-fused coating

Wil )= spray-fused coating

454 )2 bond coating; under coating
TAEJZ work coating

g 5% adhesive strength

WIEE strength of coating

HALAEE sealing

HfLF] sealant

iR spray rate

DU deposition efficiency

FLBRA porosity

WERA4EL spraying material

HIEFIG M AR self-fluxing alloy powder
midE (#&) spray torch;

#Y)E) thermal cutting (TC)

{#| gas cutting; oxygen cutting
AETIVIE] powder cutting

A 9EbYIF] quartz powder cutting
HLYYIE arc cutting

FAHIRYIER oxy-arc cutting

S HYIYIE] air arc cutting

LB INY)#E| plasma arc cutting (PAC)
TREFE T IIE air plasma arc cutting

A5 T Y)#| oxygen plasma arc cutting

TP 6755 1 IRY)#E] air plasma water injection arc cutting
MZA M FIYIE dual gas plasma arc cutting; shielded gas plasma arc cutting
WotYIE| laser cutting(LC); laser beam cutting

HL 7 AR D)% electron beam cutting
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W IHOETIE] gas jet laser cutting

9% carbon arc cutting

KN UI#] underwater cutting

KK N HLIY)#] waterjet method underwater arc cutting
A V1% oxygen lancing; oxygen lance cutting
HHEVIE] powder lancing

F15#] manual oxygen cutting

H ) <#| automatic oxygen cutting

{liTEV1#) shape cutting

3z P1%) NC (numerical-control) cutting

PR Y)E] high-speed cutting

HEHYIH square cut

S VIHE stack cutting

Y OY)#E| beveling; bevel cutting

Iy # carbon arc air gouging

KIES A flame gouging

KIGHHTE B scarfing

BRI 1B powder washing

Ti# K 4E preheat flame

TH#4E, preheat oxygen

P)#E| % cutting oxygen/ cutting stream
PIEI L cutting speed

P)#|ZE lone of cut/ cut line

)1 face of cut/ cut face

P11 kerf

Y) A 2% cutting shoulder

DI 5 B kerf width

JEHE T drag

IE 111 ¥ evenness of cutting surface/ planeness of cutting surface
FIGLARSE depth of cutting veins/ stria depth
Y)ETH )i 7 quality of cut face

21 ALRE shoulder meltability/ melting degree of shoulder
PITT kerf angle

H 1 notch

H:# adhering slag

4598 dross

F4E cutting torch/ cutting blowpipe/ oxygen-fuel gas cutting torch
FH cutting gun

FWE cutting nozzle/ cutting tip

PRHEHE divergent nozzle/ high-speed nozzle
KIEE gouging blowpipe

7K F %4 under-water cutting blowpipe

7K F#14% electrode for under-water cutting
#37i# powder dispenser
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AV EHL NC cutting machine

I 15X VI EIHL flame planer

SR EE D) EIHL photo-electric tracing cutting
KAEV)EHL pipe flame cutting machine

%< EIHL gas cutting machine with magnetic wheels

S5 45 1) welded structure/ welded construction
214 weldment

FREEHAE weld assembly

ZH 44 built-up member

$3 %11 joint design

RN ) welding stress

YEAZBEI I ) transient welding stress
TRFETR RV )] welding residual stress
FAW 7] thermal stress

Wi ) contraction stress

JejiH Y. /7 local stress

F W J) constraint stress

4. 7] inherent stress

W AZ[X inherent strain zone

5% 4% N 710 %€ residual stress analysis

& JZY)E7: Sach” s method

X SR AT Xoray stress analysis

/INFURE T Mathar method

15 A% inherent strain method
THBRR ] stress relieving

JEFE BRI T local stress relieving

I JJ 534 stress redistribution

1B KIH BRI 7] stress relieving by annealing
M ZEHAHE RN ) low temperature stress relieving
BUbkH7 {7 B 5. 7] mechanical stress relieving
I 3kl stress relaxation

IEFAS T welding deformation

JRFET% R ¥ welding residual deformation
JaiiB A% local deformation

#1721 angular distortion

H 4% ¥ free deformation

448 I contraction deformation

§5117% 7 mismatching deformation
B2 deflection deformation

PR T wave-like deformation

KJEHFFIE flame straightening

% %1% backward deformation

{542 71°# welding mechanics

W24 712 fracture mechanics
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s SA M W24 A5 elasto-plastic fracture mechanics
2R 3PN )72 linear elastic fracture mechanics
FEVEKTZE ductile fracture

JfgtE K% brittle fracture

. 7 J i JF24 stress corrosion cracking
AN AF i1k hot straining embrittlement

I AL R AT critical crack size

MY MR crack propagation rate

HEK I # (COD) crack opening displacement
N restraint intensity

F1) 9 R 2L restraint coefficient

MARH R strain rate

Wr 4 B fracture toughness

. 775 & [Kl - stress intensity factor

Il S8 55 BE PR F- critical stress intensity factors
IS 7 JE bl SR ) 9 BE PR F critical stress intensity factor of stress corrosion cracking
J #4> J-integration

B 1E 2 Robertson crack arrest test
ESSO i ESSO test

ME AL doucle tension test

R e B A6 Well” s wide plate test

A %5307 22 2K Paris formula

Wr %453 #71€] fracture analysis diagram

{427 (1] welding shop

P45 TAE (] welding booth

542 T A welding post/ welding station
AT welding surroundings

£ T welder

FL M T manual arc welder

IR gas welder

JEFEAS U6 D1 weld inspector

S T 151 welders training

SR TALHLYI 2545 trainer of synthetic weld

& T 2% welder qualification test

S8 1A K4IE welder qualification/ welder qualified certification
EM B TIALPE steel plate pretreatment

iy sand blast

Wi AL shot blast

Hr IE straighten

32 11 bevelling (of the edge)/ chanfering

$ M assembly/ fitting

UH% erect

W [ 2 rigid fixing

TR BNT sequence of fitting and welding
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I8 12 PP welding procedure qualification
{55 1 2R welding procedure specification
5 12385 welding procedure test

{54 1.2k welding procedure card

IJ¥ operational sequence
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