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Nikolay Nikolayevich

Benardos

(Russian: Hukonan HnkonaeBud
beHapaoc)

(1842-1905)

was a Russian inventor
of Greek origin who In
1881 introduced
carbon arc welding,
which was the first
practical arc welding
method.

https://en.wikipedia.org/wiki/Nikolay Benardos
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Nikolav Gavrilovich
Slavyvanov

(Russian: Hukonawn N'aBpmnnosuy
CnaBsiHOB:

(5 May1854 — 17 October 1897)
was a Russian inventor who

in 1888 introduced arc

welding with consumable
metal electrodes,

or shielded metal arc

welding, the second

historical arc welding
method after carbon arc
welding invented earlier

by Nikolay Benardos.

https://en.wikipedia.org/wiki/Nikolay Slavyanov
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Professor Evaenv
Oscarovich Paton

(Russian: EBreHnn OckabpoBuy NaToH)

(1870-1953)
was a Russian and
Soviet enaineer who
established the E. O.
Paton Electric Weldina
Institute In Kiev. Paton
was a people's deputy of
the Supreme Soviet of
the Soviet Union (1946—
1953). He was the father
of Borys Paton.

https://en.wikipedia.org/wiki/Evgeny Paton
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Borys Yevhenovych
Paton

(Ukrainian: bopuc €sreHoBud aToH)

(born November 27, 1918)

IS the long-term
chairman of the National
Academy of
Sciences of Ukraine. He
was appointed to this
post in 1962. Paton was
re-appointed for another
term In office in 2015.

https://en.wikipedia.org/wiki/Borys Paton
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Paton Bridge across fhe anr |n iev, Ukraine

Paton Bridge is one of the bridges across the Dnieper in Kiev, Ukraine named after its constructor Evgeny Paton. Built between 1941 and 1953, it is the world's first all-welded
bridge and is also the longest bridge in Kiev having a length of 1,543 metres (5,062 ft).

https://en.wikipedia.org/wiki/Paton Bridge

https://en.wikipedia.org/wiki/Maurzyce Bridge
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Advantages of welding as compared with riveting and bolting

1. Welding enables weight and material savings.
2. Welding is easier to mechanized.

3. Welded joints are easy to renew. Parts with loose rivets need
to be replaced, but welded parts can be repaired by welding.

4. Welded joint can be stronger than the parent materials; if a
filler material is used that has strength properties superior to
those of the parents, and proper welding techniques are used.

5. Welding is not restricted to the factory environment.
Portable welding machine equipments are available,
so portability of welding machine can be avoided. It can be
accomplished in the field.

6. Welding is usually the most economical way to join
components in terms of capital and equipment operating costs.
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...and disadvantages of welding as compared
with riveting and bolting

1. The biggest one is that welds often contain defects. Welding

requires much more hands-on oversight than other methods,
and much stricter manufacturing controls. Some weld defects
are difficult to detect. This requires special methods like X-
raying to control quality. So in practice welding is less reliable,
less predictable than other methods.

2. Welding of very thin sheets is difficult, in some situation
rivets or screws are more cost-effective for thin sheet metal.

3. Welding creates a permanent joint, not desirable if parts
need to be fixed or replaced later.

4. Most welding operations are performed manually and are
expensive in terms of labour cost.

5. Most welding processes, involving the use of high energy, are
inherently dangerous.



American National Standard Letter Des for Welding and Allied Processes
ANSHUAWS A2.4-91
Letier Wekling s Lemer Welding and
Desigmation Alliod Processes Designation Allkeat Provesses
AAC wir carbon arc cutting HPW hot pressure wekding
AAW alr nectylene weldimg n imdoction bruzing
AB arc hrazing INS Iron soldering
ABD wilhessve bonding IRH Infrared brazing
AC wre cutting IRS infraoed soldering
AHW woamie hydrogen welding 15 Indwction soldering
ADC oLygen arc cutting w Imduction welding
ASP W spraying LBC laser beasn cutting
AW vartvon are welding LBC-A laser e cutting—anr
B beuzing LBRC-EV laser e cutting -
B8 Block beazing ovapoTative
HMAW bure metal are welding LBC.IG laser beamn cutting
CAR warbaon are brazing nert oo
CAC carbaon arc cutting LBC-O laser beam cutting—oxygen
CAW carbon arg welding LW laser beam welding
CAW-G s carhon are welding LOC onygen laexe Cutting
CAW-S ahielded carhon arc welding MAC metal are cutting
CAW-T ewiin cartaon anc welding OAWw oxyacetylene welding
CEW coextrusion welding oc Oxygen cutling
oW cold welding OFC oxyfuel gas conting
DB dip brazing OFC-A oxyacetylene cutting
DFR diffusion brazing OFCH oxyhydrogen cutting
DFW ilTusion welding OFC-N oxyratural gas cultmg
DS dip woldering arc.p Oxypropane cutling
EBc elevtron beam cutling orw oxyfuel gas cutting
EBW electron beam welding OHw oxyhydrogen welding
EBW-HY electron beum wekling— PAC Plasems any cunuing
high vacuum PAW plasms arc welding
EBW-MY electon beam welding — PEW percussion wekling
medism vacuim PGW pressure gas wehliog
EBW-NV electrun beam welding — PO metal pawder cutting
ROTVacUwm PSP plasma spraying
EGW elecirogns welding "w projecion welding
ESW elegtrodlag welding RH resistance hrazsng
EXW explovion welding RS resistance widenmg
12 furmace hrating RSEW neststance seam welding
FUAW Nus-<cored ue welding RSEW-HF nesistance soam welding —
FLB flerw trazing high frequency
FLOW Now welding RSEW-1 resistance senm welding —
FLSP flame spraying indluction
Foc chemacal Mux cutting RSW resistance spot wehling
FOW forge welding ROW moll welding
FRW fricton weldemy W resistance welding
s Turnice soldering S soldening
W Mash wekding SAW submerged arc welding
GMAC s metil are cutting SAW-S senies submerged ane
GMAW s metal are welding welding
GMAW.P s metal e webding —pulsed av SMAC shietdod metal arcosting
GMAW-S s metul wre welding— SMAW sheekded metal urc
shoet-cireuiting arc welling
GTAC LS tnENIEn are Cutting SSw soliid sesme welding
OTAW s tungsten are welding sw stsd are welling
GTAW-P s tungvien e welding—
Pulsnd ane

https://en.wikipedia.org/wiki/List of welding codes#International Organization for Standardization (ISO) Standards
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1396 WELDING
American National Standard Letter Designations for Welding and Allied Processes
ANSI/AWS A2.4-91
Letter Welding and Letter Welding and
Designation Allied Processes Designation Allied Processes
AAC air carbon arc cutting HPW hot pressure welding
AAW air acetylene welding IB induction brazing
AB arc bruzing INS iron soldering
ABD adhesive bonding IRB infrared brazing
AC arc cutting IRS frared soldering
AHW atomic hydrogen welding IS induction soldering
AOC oxygen arc cutling w duction welding
ASP arc spraying LBC laser beam cutting
AW carbon arc welding LBC-A laser beam cutting—air
B brazing LBC-EV laser beam cutting—
BB block brazing evaporative
BMAW bare metal arc welding LBC-1G laser beam cutting—
CAB carbon arc brazing inert gas
CAC carbon arc cutting LBC-O laser beam cutting—oxygen
CAW carbon arc welding LBW laser beam welding
CAW-G gas carbon arc welding LOC oxygen lance cutting
CAW-S shielded carbon arc welding MAC metal arc cutting
CAW-T twin carbon arc welding OAW oxyacetylene welding
CEW coextrusion welding ocC oxygen cutting
cw cold welding OFC oxyfuel gas cutting
DB dip brazing OFC-A oxyacetylene cutting
DFB diffusion brazing OFC-H oxyhydrogen cutting
DFW diffusion welding OFC-N oxynatural gas cutting
DS dip soldering OFC-P OXypropane cutting
EBC clectron beam cutting OFW oxyfuel gas cutting
EBW electron beam welding OHW oxyhydrogen welding
EBW-HV electron beam welding— PAC plasma arc cutting
high vacuum PAW plasma arc welding
EBW-MV electron beam welding— PEW percassion welding
medium vacuum PGW pressure gas welding
EBW-NV electron beam welding— POC metal powder cutting
T PSP plasma spraying
EGW clectrogas welding PW projection welding
ESW electroslag welding RB resistance brazing
EXW explosion welding RS resistance soldering
FB furnace brazing RSEW resistance seam welding
FCAW flux-cored arc welding RSEW-HF resistance seam welding—
FLB flow brazing high frequency
FLOW flow welding RSEW-I resistance seam welding—
FLSP flame svmying induction
FOC chemical flux cutting RSW resistance spot welding
FOW forge welding ROW roll welding
FRW friction welding RW resistance welding
FS furnace soldering S soldering
FW flash welding SAW submerged arc welding
GMAC gas metal arc cutting SAW-S series submerged arc
GMAW gas metal arc welding welding
GMAW.P gas metal arc welding—pulsed arc SMAC shielded metal arccutting
GMAW-S gas metal arc welding— SMAW shielded metal arc
short-circuiting arc welding
GTAC £as tungsten arc cutting SSw solid state welding
GTAW gas tungsten arc welding SwW stud arc welding
GTAW-P gas ungsten are welding—
pulsed arc
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reference numbers
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BS EN ISO 4063:2009
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Standard
Welding Terms
and Definitions

Including Terms for Adhesive
Bonding, Brazing, Soldering,
Thermal Cutting, and
Thermal Spraying
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UKRAINIAN STANDARD
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TepMiHM Ta BU3Ha4YeHHA. 3miHa Ne 1

RUSSIAN STANDARD

FTOCT P NCO 857-1-2009
CBapka 1 poacTBeHHbIe MPOLEeCChI.

CnoBapsb. Yactb 1

NMPOLIEECCHI CBAPKU METAIJIOB

TepMuHbI U onpegeneHus.
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ISO/TR 25901-1:2016(en)
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ISO/TR 25901-1:2016(en) Welding and allied processes — Vocabulary — Part 1: General W sw (] Foliow i
terms
£ Table of contents ¢ Avadablemn ©&n T Redhnes v
Foroword 2.1 Terms related to welding and allied processes
1 Scope

2 Terms and definitions 211 General terms
~

2 1.1 General terms 21141

2.1 2 Characterization of welds welding

joining process in which two or more parts are united producing a continuity In the nature of the workplece material(s) by
means of heat or pressure or both, and with or without the use of filler material (2.1 10 4)

2.1 3 Imperfections
2.1.4 Type ol joints
2.1 5 Joint preparations Note 1 to entry: Welding processes may be used also for surfacing (2.1.9.1) and remeiting
< o JO LN EY oS

216 [-"['A_-{-- of welds 211.2

2.1.7 Weld details fusion welding

2.1.8 Welding execution welding (2.1.1.1) invoiving localized melting without the application of external force in which the fusion surface(s) has
2 1 9 Surfacing (have) lo be meited with or without addition of filler material (2 1.10.4)

2110 Welding consumables

o T 2113

Z2.1.11 Welding materials weld

* 2.2 Terms related to testing result of welding (2.1.1.1)

2.3 Terms related to welding equipr P RS2
bt Nota 1 1o entry The weld includes the weld metal (2 1 2 1) and the heat-affected zone (2 1.2 2)
Aarmea ralatad Inwa

2.1.1.1 welding
joining process in which two or more parts
are united producing a continuity in the nature
of the workpiece material(s) by means of heat
or pressure or both, and with or without the
use of filler material (2.1.10.4)

Note 1 to entry: Welding processes may be used also for surfacing (2.1.9.1) and remelting.

2.1.1.3 weld
result of welding (2.1.1.1)

Note 1 to entry: The weld includes the weld metal (2.1.2.1) and the heat-affected
zone (2.1.2.2).

2.1.1.4 weldment

assembly incorporating one or more
welded joint(s) (2.1.4.2)

2.1.4.2 welded joint
assembly that is produced by welding
(2.1.1.1) together two or more parts
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1SO 1 7559:2002(3,1} Welding — Multilingual terms for welded joints with illustrations
iE Table of contents ¢ Available in: en
Foreword L
. 3 Terms and definitions
Introduction
1 Scope For the purposes of this Intarnational Standard, the following terms and definitions apply.

2 Mormative references

3 Terms and definition 31

; joint
4 Use of equivalent terms the junction of workpiaces or the edges of workpieces that are to be joined or have been joined

5 Types of joint

6 Types of joint preparation and joint gec 3-2

fusion welding

welding involving localized melting without the application of external force in which the fusion surface(s) has (have) to be melted

7 Fusion welds
8 Throat thicknesses for fillet welds
9 Welds made using pressure Mote 1 to entry: fillar metal may or may not be added.

10 Examples of fusion welds made with 13

welding using pressure
welding in which sufficient external force is applied to cause more or less plastic deformation of both the contact surfaces, generally
without the addition of filler metal

Annex A Comparison of terms usedin the

Mote 1 to entry: The faying surfaces may be heated to permit or facilitate joining.

[SOURCE: IS0 857-1]

34
faying surface
surface of one component that is intended to be in contact with a surface of another component to form a joint

3.5
partial penetration
penetration that is intentionally net full penetration

3.6
incomplete penetration
penetration that is less than that required or specified

3.7
butt joint

. type of joint where the parts lie approximately in the same plane and abut against one another
1 Figures

3.2 fusion welding
welding involving localized melting without the
application of external force in which the fusion
surface(s) has (have) to be melted

Note 1 to entry: filler metal may or may not be added.

3.3 welding using pressure
welding in which sufficient external force is
applied to cause more or less plastic deformation
of both the contact surfaces, generally without the
addition of filler metal

Note 1 to entry: The faying surfaces may be heated to permit or facilitate joining.
[SOURCE: ISO 857-1]
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3.2

cBapka nnapnesmmem: Caeapka,
OCYWECTENAEeMan Onnasnesuem
conparaemsix nosepxHocresn bea
APHNOKEHUA BHELWHEeR Cuni,
0BLI4HO, HO HeobRaaTensHo, Ao-
Gasn|eTcA pacnnaBnexHisii npu-
canoMMbIi MeTann.

3.3

cBapka pasnesuem: Ceapka,
OCYWECTENAEMaA NPUNOXEHUeM
BHELWHEN CUNBI M CONpPOBOXOae-
MaR NNacTUseckum aedopMupo-
BaHMEM CONpATaeMbIX nNoBepx-

MocTen, obsi4Ho Bes npucagoy-

HMOro metanna.

Mpumeyawne— Conparae-

3.2

fusion welding
welding involving localized melting

without the application of external
force in which the fusion
surface(s) has (have) to be melted

NOTE Filler metal may or may not
be added

3.3

welding using pressure

welding in which sufficient external
force is applied to cause more or
less plastic deformation of both the
contact  surfaces, generally
without the addition of filler metal

NOTE The faying surfaces may be
heated to permit or facilitate

MEE NOBEPXHOCTH A0NYCKAETCA Harpe-joining.

BaTe, YTobe cBnerunTs NoNyveHWe
coeausenun (MCO 857-1).

[ISO 857-1]

http://www.gost-
svarka.ru/svarka termini_opredeleniya/svarkaTermini.htm#%D0%92%D0%98%D0%94%D0%AB %D0%A1%D0

9%092%D0%90%D0%A0%D0%9A%D0%98
http://www.gost-svarka.ru/klassifikaciya svarka/klassifikaciya svarki.htm
http://www.gost-svarka.ru/klassifikaciya svarka/klassifikaciya svarki energonositel.htm
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AWS A3.0M/A3.0:2010

welding. A joining process producing coalescence of materials by
heating them to the welding temperature, with or without
the application of pressure or by the application of

pressure alone, and with or without the use of filler metal.
See Figures A.1 and A.3 through A.5.

ARC WELDING [AW) HIGH ENERGY BEAM WELDING (HEBW)
arc stud welding SW electron beam welding EBW
atomic hydrogen welding AHW high vacuum electron beam welding EBW-HV
bare metal arc welding BMAW medium vacuum electron beam welding EBW-MY
carbon arc welding CAW nonvacuum electron beam welding EBW-NV
gas carbon arc welding CAW-G laser beam welding LEW
shielded carbon arc welding CAW-5
twin carbon arc welding CAW-T
electrogas welding EGW
flux cored arc welding FCAW

gas shielded flux cored arc welding  FCAW-G

self-shielded flux cored arc welding ~ FCAW-S
gas metal arc welding eidi A RESISTANCE WELDING (RW)
pulsed gas metal arc welding - _
short circuit gas metal arc welding ~ GMAW-S flash welding . FW
gas tungsten arc welding GTAW pressure-controlled resistance welding RW-PC
uied o U a1 g GTAVLP e i e
I'I';H'QI"IE‘IIGH”'_.' |rr|'|é:telled arc welding m&w high-frequency seamgwalding RSEW-HF
plasma arc welding high-r ! -
shielded metal arc welding SMAW induction seam welding RSEW-]
submerged arc welding SAaW mash seam welding RSEW-MS
series submerged arc welding SAW-S Lﬂi’;ﬂﬂgfd;%m welding Eilw
high-frequency LW-HF
incuction LW
SOLDERING (S)
dip soldering DS
furnace soldering Fs
induction soldering 15
nrared {fﬂf:gg””g I WELDING SOLID-STATE WELDING (SSW)
resiatancde soldering ?é AND coledﬂrmlslijm welding EEUW
torch soldenng cold welding
ultrasonic soldering Uss JOINING diffusion welding DFW
wave solderin WS PROCESSES hot isostatic pressure welding  HIPW
J explosion welding EXW

forge welding FOW
friction welding FRW
direct drive friction welding FRW-DD
OXYFUEL GAS WELDING (OFW) friction stir welding FSW
. ) inartia friction welding FRW-I
air acetylene welding AAW hot pressure welding HPW
oxyacetylene welding CAW roll welding BOW
axyhydrogen welding OHW ultrasonic welding usw
pressure gas welding PGW

BRAZING (B) OTHER WELDING AND JOINING

block brazing BB ) .
carbon arc brazing CAB adhesive bonding AB

twin carbon arc brazing TCAB braze welding _ BW
diffusion brazing DFB arc braze welding _ ABW
dip brazing (8] carbon arc braze welding CABW
electron beam brazing EEBB electron heam braze welding EBBW
exothermic brazing EXB exothermic braze welding EXBW
flow brazing FLB flow welding FLOW
furnace brazing FB laser beam I:lraze welding LBBW
induction brazing IB electroslag wnldlng _ ESW
infrared brazing IRB ~ consumable guide electroslag welding ESW-CG
laser beam brazing LEB induction welding W
resistance brazing RB Percussion wgldmg PEW
torch brazing TE thermite welding W

Figure A.1—Master Chart of Welding and Joining Processes
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Designation Welding Process Diasignation Welding Process Designation Welding Procass
AAW air acatylans walding W flzeh welding PGEW pressurs gas welding
AHW etomic hydrogan welding | GMAW gas metal arc wealding Pw projection wealding
BrAW bare metal arc wekding GTAW gas tungsten arc welding | RSEW resistance ssam wealding
Caw carbon arc welding Ly induction welding RS5W resistance spot walding
EBW glectron beam walding LEW laser beam walding SAW submernged arc wealding
EGW glecirogas walding AW oxyacaiylens walding SMAW shield=d metal arc welding
ESW alectroslag welding OHW oxyhwdrogen welding =10 stud arc welding
FLOAN flows walding PAW plasma arc welding ™ thermite welding
FCAaW flux cored arc welding PEW percussion welding

Figure A.4—Fusion Welding Classification Chart
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Figure A.5—Solid-State Welding Classification Chart
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PHYSICAL CHARACTERISTICS
Thesmal Mecharical
Source Leadng® Shieldrg Process
| l Ca>—(en)
- (&)
Ll e

Designation Joining Process Designation Joining Process Designation Joining Process

AB arc brazing FS furnace soldering RB resistance brazing
BB block brazing FLB fiow brazing RS resistance soldenng
CAaB carbon arc brazing B induction brazing B torch brazing

D8 dip brazing IS induction soldenng T8 torch soldering

Ds dip soldering IRB infrared brazing USS ultrasorec soldering
DF8 diffusson brazing IRS infrared soldering WS wave solderng

FB furnace brazing INS iron soldering
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Figure A.6—Brazing and Soldering Classification Chart



Cxema 1

KJTACCUOUKALNA CBAPKHN METAJ1J10B
M0 OCHOBHbIM NPpHU3HaKaM

FrPYNMNA NMNPU3HAKOB

duznyeckne TexHunuyeckune TexHonornyeckue

H a " ™M e H o B a H " e n P " 3 H a K o B

Crocob 33uHTe! METSIE B S0HE CBEDKH
HEnpepsIsHoCTE CESDKM

QODMS IHSDIIH, HOTIOMEIYEMO 207 YITSHOBNCHE ANR KIKQOro 5iA3 CBSDKH

0@9&3-085‘-#’.? CESOHO0 COEIMNEHIR A SHE MEXSHAZILIY CEIDKH OTSeNHT
[ ] J[yrosan ceapka »»
é ] [ u—u-—.-l
| ik -::“lll.#" ;1 ':‘;—-1
& >3 ;_-?,",;:’IL,—_' ;,-:J IEJ
- - E— 3 o |
CeT S e ol = S T
— = ~cha—— - ] O
Knacc CcCBa p KW l'__J I—’ J I‘"‘I :;.WI\B-J('W_:.‘ "_-1l-::'1
»» —
[ = 4
—_— '...'.="' —
CaETEE = e ]| e
I | — us— ]
- -~ - —_— —l]
| TepMuyecknm | | TepMoMexaHU4YecKknn | l MexaHnyecknn | = =3 =)
MDH3HIK:! BHUA MCTOYRUKS IHEPMMM, HEMNOCPEACTEEHHO MCIOMB3YEMOro ANR Onddysmnonnan
06p33053HMA CE3PHOMD COSAMHERNA CEapKa »»
| | | | == :T':‘
Buaw ceapki, Buae: ceapki, éa o e
Binab! CRapKM, OCYLUSCTENREMER OCYLUSCTENREMBIE C OCYLUSCTENREMBIE C Eﬂ -
NASENSHNEM C NCNONSI0SIHMEM HCNONE30BIHMEM WCNONES0E3HUEM p—
TennoBOoW IHEPTr UK TennoBOW IHEePIruK H MEXaHWYECKOW IHEPIruM M
A3aBnNeHHA nasneHMA CBeToBan csapka »»
| | | B g o
C—j] o=
ESSle S
e [yroeaz o HoHTaKTHas o XononHas =
e SNexTpOLINAKOBaR o ducddysuorsas e BzpoieoM
® SNexTpOoHHO-MyY4esan e VHAYKUMOHRONPECCoEas * YNeTpaseyKoEas
e [lnasmeHHO-NyYeRan e [az0npeccoeas o TpeHueM lasoBasa ceapka »»
e VloHHO-nysesan * TEpMOKOMNPECCHoHHaR o MarsuTHo- =0
o TreowmM paspsaom e [yronpeccosas UMNYNbCHAR = e
e (eeToBan o llnakonpeccoeas
o VHayKUMOHHES e TEepMUTHONPEcCoEas
e [azoeas e [leykas
o TepMuTHaR
o [uTeiiHas frazmesmo-nyesan
CBapKa »»
=== INEeKTPoNaKoBan
D [ e s oA
— ‘ - [ )
(S ) % Fc
CESICFYSIE]  feusan ceapka »% e =
SNexTpoHHO-NY4YE8an Tem
i35 255 e e —
s b s e Xonopwas ceapka
i »»
= o
YneTpassykosas L
CEapKa »» ‘f:?—;:}""“‘-‘ = {E
- - e
‘_‘T-J
rki/kontaktnaya_svarka.htm e e

http://www.gost-svarka.ru/klassifikaciya svarka/klassifikaciya svarki.htm



http://www.gost-svarka.ru/klassifikaciya_svarka/klassifikaciya_svarki.htm

KJ’IEICCH(I)HHEII_IHH BMUOOB CBApPKH N0 TEXHUUYECKMM MNMPU3HaAKaM

BUlbl CBAPKHW

Mo HENpPEpPbIBHOCTH
npouyecca

HenpepblBHbIE |

NpepbiBUCTbIE |

Mo ICI'IC'EEIEI"’F AT MeTanna B

J0HEe CBapKH

Mo cTengHM MEXEHWIZALWM

npoyeccos CBapH#H

| PyuHble

| MexXxaHHMEHpOoBaHHDLIS

| ABTOHETHEHPDBBHHIJIE

| ABTOMaTHUYECKHE

| B eakyyHe |

| Mopg dnwcom | | B neHe |

B Bo3nyxe B zawimTHOM raze Mo dnwcy =

C koMBWMHHMpOBaHHOW
IAWMTOH

Mo THNY 23lUKWMTHONS raz4a
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B 30HE CEBApPKK
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= B aszoTe

= B Bogopode .

= B BOORHOM
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B rennm

razog
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Group Welding Letter

process designation
Arec Carbon arc CAW
welding Electrogas EGW
Flux-colored arc FCAW
Gas metal arc GMAW
Gas tungsten arc GTAW
Plasma arc PAW
Shielded metal arc SMAW
Arc welding Stud arc SW
(AW} Submerged arc SAW
Solid-state Brazing Diffusion brazing DFB
‘Tg‘g{:f? Dip brazing DB
Furnace brazing e
Induction brazing IRB
Resistance brazing RE
Torch brazing TB
Soldering Welding Other Oxyfuel Oxyacetylene weldin QAW
(S) processes welding gga | D::hydr};:gen welding OHW
welding Air acetylene
Pressure gas welding PGW
Resistance  Flash welding Fw
Resistance Oxyluel welding Projection welding DFW
welding gas welding Resistance seam welding  RSEW
(RW) {OFW) Resistance spot welding RSW
Upset welding Uy
Solid-state Cold welding CW
welding Diffusion welding DFW
, . Explosion weldin EXW
;h‘““."a' Allied Adhesive FnE;e welding ? FOW
praying processes bonding Friction weldih FRW
(THSP) (ABD) o 9
Hot pressure welding HFW
Roll welding ROW
Ultrasonic welding usw
Cxygen Thermal Adhesive Soldering Dip soldering DS
cutting cutting bonding Furnace soldering Fs
(OC) (TC) (ABD) Induction soldering 1S
Infrared soldering IRS
Iran soldering INS
Rasistance soldering RS
Torch soldering TS
Other Wave soldering WS
cutting
Other Electron beam EBW
welding Electroslag ESW
Processes  Flow FLOW
Induction 1w
Laser beam LBW
Percussion PEW
Thermit TW
(a) ()

Fig. 1 (a) Master chart of welding and allied processes used by the
American Welding Society (AWS).
(b) List of theabbreviations used by the AWS for various welding,
brazing, and soldering processes. Source: Ref 1

ASM Handbook Volume 06A Welding Fundamentals and Processes



