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Welding Technology

Word Meaning Word Meaning
Solid state welding el > (5, Shs Gas welding LAl b o) Sis
Brazing CSw 65 o Thermit welding o )5 (5,892
Soldering pr 6l e Spot resistance welding sl i ) Klg>
Braze welding TR o Seam resistance welding Sly 6 b
Friction welding SBlasl 5, Ko Flush welding sl 48> 6,8
Forge welding Sl Sy Welder g
Pressure welding &ylid (5,8l MMAW s 35 58Sl b (6, Kg>
Submerged - arc welding S99 1) &, Autome\:\tliglé\i/lneéal -are poloe 89 2SIl (6, K isg
TIG eSS 39 2SN s (5,852 MIG 3B 53 boaze - owsd (5 Ko
Laser welding PEUNTS| S Thermal effects Sl syl
Electron Beam welding SorSlanidl b 6, K> Wells g g
Electro - Slag welding Sl o)y () SCg Specific heat oy sbe,S
Energy intensity &5l s Thermal s>
e | sramies | TGOS [t

Heat affected zone

Thermal diffusivity

askad iz (5,1 3985 o yo

Heat —sink effects

SS9 Ol sl ]

Thermal severity number

‘5’5)|).> A dae

Fillet

Joining rate Jlail &5 (s
The welding arc Sl SKbe> 50 (S Sl g8 Electric — arc oSl wgd
Pinch effect & Lid il Mobile cathode St VS
Arc —characteristics oS e Sleo gas Non —consumable S ras b
Consumable & ran Metal -arc S (S Sl yugd
Arc —initiation oSl wgd (50,5 g Arc -maintenance oS egd piiilagSS
Thermal emitter ol el Arc stability Syl wed (s 5lky
Electric power S8 Wae b e Reactance B b ol cwglis
Rectifier 03 gy Drooping NVRV . Jov
Flt e Effcency of POWEr 1 et e ot
Electrode polarity 09 Sl dad Arc —cleaning 9 oS Sb
DCEP oo il 59 1Sl DCEN e ead 55 Sl
Arc -blow st Sl e Flux —shielded arc o)l idlomo b (S Sl g
Metal 58 Alpha -flock W iy
Extrude &I Hlad— oy 5] Burn —off rate 5By YL 2
Hot cracking e oislop S Deposition rate Cow) TS
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Under -cut &l asss Saup Cup &l als >
Metal transfer Sl 4y 09 xSU 51 518 Jlas] Free — flight 13T 3lg 5
Short —circuiting b Jlamhata o Gravitation S
Projection Ry Dl oy, Repelled 0SS &
Lorentz 55, (9, Melting rate 39Sl G9d Gl b 25
Selecting the Electrode 39,5801 g8 ol Vertical Goges >
Overhead Y Positional &g Candg
Horizontal L] Butt weld b dd
Fillet weld s 9> T-weld Sy
Lap weld sy Edge weld &l ad e
Gigs and fixtures s 0,5 5l ool Lead angle sl 4515
Commutator 2545 55 glo Over lapping Pz SOl g T 58 e
Slag inclusions oAl wgama o)l pu Porosity Sz
Excessive spatter ool 598 i Ly 48, Crack S5
Joint restraint Jlasl BLal e Hot crack pS sl Sy
Weld craters crack O bl ailas S 5 Root - run bz A
Energy input 3955 555 Cold crack Sy SkS
Run — out legth e ofeat fo;‘u:? o Center line crack S5 o> LS
b)
Selfvﬁg I::gggo_dcs red Wewgy IS Sy, 99,5l Under bade cracking Oz n WS
Self —adjusting soelas 095 Wire feeding rate (295 75) pu oyl 132
Guide nozzle Jlasl dgl Perfused flux oAl gd Ly S
Bonded flux odd dp o2 &y SO Electrode stick out 59,58l fige Jobo
Wetting action (Szel) 50,5 Gud s Melting rate <93 S
Penetration d98 Bas Dilution 8y a0
Power supply go b <508 aie Weld backing iy bex
Backing strip iy o Copper backing e O iy
Flux backing Sl G s iy Guide tube Lozl als)
Water cooslﬁgeoéams Mold || ik i i Ly Consum?ubéi —guide - e sloznl) 5 g S
Strong 03,53 Starting trough Szl Lol Coad
Run off tab el Slol cund Storage tanks 0 o33 3l
Reactive olyls ST TIG S Ldlore 55 L sS04 215!
High frequency spark Vb yuils )8 a8 > Leftward > 4 Sal
Weld crater Shez sl Al Globular transfer &l gl i
Gas flow Ll 55 L > Coverage gy o
Electrode —extension 09,581 Jge Jobo Pulsed — spray Sy &yl
Fingering S Deoxidizer 195 &y sennS|
Wetting SALS Stud welding sl ol g, Slig>
Gun S Cadp Jridio Ferrules Sl you dil>
Capacitor discharge oBsS loj yo ywgd ol Precipitation hardened e s
Contract Sl Carbide NS
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Hardenability of steel

oy e SV Stainless steel 0P S sl 3V
Steel V(\ilct)gt[i)r:gteCtlve 0as ooly gy (slo oYg8 Nugget g 4eSd
Quench hardening O S Jilae o Nugget formation o9 Ao hSis
Expulsion &l Multiple Electrode b az gle oy xSl (g
Button of disc welding Samd b (6l aSs g Bridge welding oy by sz
Mash welding S5 4 e Stitch welding S9S he>
Projection welding Shb s G Seam welding Sy S
Butt seam welding b ao L4 (5,85 Induction Sall
Upset welding oAy (Seslie Electro -percussion S S = seolas
Thermo chemical Sl &l > Combustion ratio Gl cas
Intensity Sad Mixing chamber UEESIEVEYE
Single stage = Two stage B 9
Tip Jib b Szl Torch Jrios
Carburizing 15 cpyS alads Forehand or Left ward S e
Backhand or right ward S Ultrasonic welding See zlall 6,804
Inertia — friction ¢l abax) Sl Continuous Pyl
e
Seizures o Effective coefficient Foo b
Water - Gas ol 5B ales Cold S s
Inter —su:cfac_e molecular JsSlse 500 igd Figure of merit o S5
usion
Capillary action (iSge Lol Clearance =
Vapor pressure JETR-t Viscosity AL 95 s
Fluidity Codlews Temperature Ol e
Supper allay ohs sl oY Torch Brazing Jxioo by (6,15 aumd
Eddy current &S ol Furnace Brazing 0,55 15 6,15 wad
Fixture ERNHRVEE Induction Brazing Sl 6,5 o
Brazing filler metal e e 5L Dip Brazing S9 abge )5 e
Aluminum PUION|| Infrared Brazing 308 9oke b (6,15 )
Silicon Ry Resistance Brazing swoslie 5,5
Magnesium o2 e Silver 0,8
Copper o Nickel IS
Zinc S9) Cobalt clLs
Phosphorus S Refractory metal 3w b polie 318
Chloride & ls Fluoride % )sls
Fluborates o pgld Borox oSy
Borates 9 Boric acid Sz el
Agents Jsle Pressure tightness Hlid Cuoglao
Joint Design Jlail b Interaction A= Sy
Mechanical attachment Slfe i Adhesion (85 S
Inter metallic S o Good flow O 5, o>
Solder ability Sy e Sl Solidus —Liquidus Slozil 5 g8
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Resin R Inorganic RN
Organic Sl Pre cleaning el 0,5 el
Pre coating &, Sady Irons S5 g
Soldering £y &) med Wave zlsel
Oven sk tinning Sqailald
Surfacing o Oldes Abrasion ™
Impact @0 Build up 3
Heat Oyl Buttering osle Y
Corrosion S8 Cladding ©5 S,
Hard facing s 50,5 S Hardness S
Macro hardness () ple s5ew Micro hardness P
Hot hardness o &)l a4z 0,0 (B Greep resistance OV 4 gl
Abrasion resistance S Ml Cuwglas Grinding ol
Metalizing b 5le Contamination b allbl
Heat treatment <l oldes Surface appearance v ,olb
Thermal stresses Sl sl s Tough do i g Cduw
Soft py Engine valve s99e Plige
Strong P Sweating s ogd
Sever impact Bl glb ays Very sever abrasion Dol (Sosle Jlie )0 pglis
Wear impact sl po ol Moderate Impact Syere o 4,0
Heavy impact o sl o Sever S
Inter locking 59y Jas Over heating oolal 358 &) >
Wire spray gun b o Agiacy Power unit & ya8 g
Gas -head &5 Powder type gun b yog Ay
Cutting Sy Oxygen —arc cutting OiemST = o8 (6,880
Metal powder cutting S8 o b 6,58 Air carbon R Rl [ S L
Plasma —arc Lodly (wod Blow pip nozzle size s ol 5L o5lul
Kerf Sy S alols Drag oo 70 bl ol
Gouging scarfing 65 423) Torch osilation g e
Waster plate 49y B89 Wire feed PEUETR VL
Powder cutting o2l 308 By Water shield plasma ol (sibg 4Y L Lewdly
Dual flow plasma S gl Y b Ledly Water injection plasma Sl Gy b Ly
Rare earth metals cleS 3l Electro beam 9,8 dnis!
Welding metallurgy &bz (55,5l Gas —metal reaction 55 - Gl 5l 25T
Absorption od> Reaction oiSTly
Evolution JolSS Slag —metal reaction ol 3lé— o)l o STy
Sulfur capacity 0,555 iz iod)b Temperature distribution Oyl Az mie
Cooling rate in welding &) SCigz )0 A Oy Heat sink S gy8 Oyl >
Multi pass awly s Temp —Gradient Sl e
Preheating 008 pS Ui Recrystallization Saze Hobd
Single pass b S Upper bainite e Yb Coi
Lower bainite b Con Martensite o355k
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Filler metal ERVELEIL Preheating Py Ui
Post heating O9S py Cold cracking Sy LS S
Stress corrosion S (50,95 Hardenable 2y (S gl gs
Segregation Oila Toughness (o b
Stress -relief oy o ollee Hydrogen embrittelment GO Oia
Recovery bt Restraints Slyo Jlio jasusTy
Relaxation o sle s s Distortion S ez
Tempering s Shrinkage (2bds!
Spheroidizing oM (55,5 Martempering OO SRle b Syl
Carburizing 0,925 Arc strikes g asd
Transition Jas! Back -step e 4y ol S Sy
Worm - holes L IS P Py Blow holes lgo S
LOP RZLHRYYS LOF o8l gd
Joint penetration Jlasl 3985 3o Depth of fusion 90 Gos
Burning O g Under cutting ez o,lS (S
Toe ail; Spatter a8 ,>
Contamination SS9l Short circuit Lo o

Solidification shrinkage

slosil 51 o356 oLl

contraction and residual

odilendly 5 9 oLl

stress
Stress corrosion S S8, Sud Over laping Uhsr o 6l i, e
Weld metal She> Fusion line c9d bz
HAZ he> yglze dibato Weh;;(gj(g#}é?rater b ::T S
Transverse cracking Shex eo,e S Longitudinal cracking Ohy> Jeb S
Toe cracking absS b by (SuS Solidus cracking olozil S 5
Sub solidus cracking slozeil b 5 S5 Brittle fracture 3y S
Ductility Sy Sllasil Fracture stress Sl i
Nil o Surface Energy e (555
Restraint Sl Intermetallic compound LIRS
Lamellar tearing Sl SO traﬂi?grerggt?on S8 o
Root cracking lasy, Sy Re —entrant angle sz AbsS Sz oS aygl;
Voids 0 ya> Discontinuities L
Inter pass temperature [PV PRI JES Imperfection ald 50 0l bl
Rifts and voids 0y o SL Submicroscopic rifts Sy e 398 o0
Strength p Sl Under bead cracking oher 8 55 kS S
Gas pocket &35 sle oyi> Low carbon steel S oS slaoYs
Rimmed NS Medium carbon steel bogie (0,5 slao¥es
Semi killed pl)T aes High carbon steel oS s sy
killed el Ingot steel el 5Y g8
Fatigue loading S 5o 550 Wrought steel oss 5 ,Sinl SYgh
Cast O Weld ability Endy s
Studding %) 4o Back fire Jriee J51 @ alads (05
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Asbestos g hammer NEWTAS
Air hardening l9a )0 (6 pdy (5w as welded ol 03ls by
Free machining Sy e sle oY Pulsed power Sy oy
Stream super heater oaias &l By e Carbon migration S
Subcritical Annealing Sy e Transition Sl
Buttering cladding odlo 4y Blow hole S
Inter alloying R W] PWHT & K lan olles
Sand blasting &) dazle Non magnetic b Lro
As cast odd Al pudding Jgore pue
Shrinkage porosity okl sloz By J abrasion il
Association designation el ()b Globular sl dglS &9
Solid welding Lol (5 Sgr Asbestos ]
Hot shortness eSSk Design of weldment oz b
Joint Design Jlail 7,k Square butt 43l agly b e Cd
Backing system Ay ey aliee gl e Square tee e b ES5 (6 e JLa]
Single fillet lap 48,18y o s Flush corner RO
Double fillet lap a8 ,bog0 s w29y J 12 gage VY 60l
Half open corner b o AlsS Edge joint sl ad Jlasl
full open corner 3 s ags Weld location sz Jma
Heel asb Weld size o3l
Toe 4l Leg size S Gl Jsb
Primary welds adgl ledig> Throat size o555 o5l
Transverse welds 2 skdo> Parallel welds Silse Slodex
Safety factor Olebl sy Assembly sLige
Welding symbols ovez o b ailas g oDl Bevel )

Corner —flange

Groove welds

)L) Sl dl.b BTty

Longitudinal shrinkage

Jsb sloxil ) Jol> oL

Angular distortion

sl agly (S

Bowing O all— 535 Jgls Restraint Culos b lge ax 5o
Root gap ) S Accuracy of Manufacture ol eds
Strong backs 98 Sy Ly Stiffening S 9 (A
Temporary backing Bge slagsl Allowance Slxe
Correction of distortion zlese! Lol Production Economy clo b odgs sladl
Preparation &5k oolel Duty cycle S S
Deposition g, Safety in welding S SKbe> )0 (el
Clothing Sog Protective clothing Ldlre uld
Eye Protection iz Cladloce Filter lens o)l ax
Ear Protection S cdadlre Piping > aJo)
Wrought —Iron pls ol Flask back o1 505 e
Sharp pointed &l aaii oy alad b osgs Stray current S il b=
Testing welds sz sl Ll Modified ol
Destructive testing e sl il Nick — break S SBES Lres
Tensile testing R S Gaze length Yoo Job
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Free bend test ST bl ez Guide bend test ol Zolas Jes
Root bend ¢l Ay Gies Fracture ductile £y oS
Face bend 29y s> Charpy ke
Side bend sl o)l e Izod test 393!
The etch test o35 g Non — Destructive test e pé slo piabej]
abrasion resistance Ol 4 Coaglia Abrasive wear Ll (iole
absorption NERY annealing o055 Jil
Adhesive wear o inlw Arc oscillation o9 0 Hlwg
Air - hardening lg2 10 6 pdy Sorw Arc strike oved asd
Air-hydrogen O399 = lga Jada traiizg?rrr:gt?on bl Sl s S
alclad oedl ] 5T 51 G5 y9 090 asbestos v Ly
Back fire e alnds ciS Brittle fracture 3y Sl
Back step method s 4 o5 S5, Burning O g
Backward method RUFERE-TY) Burning on S he
Backing bar o alo Buttering oole Y
Backing method S 9 Carbon arc welding S o9 5, e
Base metal Al 3l Carbon migration oS Dyl
Base on plate B e [ T
Blow hole g Seo Carburization XN
Bolting oS T Cavity Sl sl oja>
Boundary conditions Sy Llyd Center line crack S bl Sy
Brass welding Ty e centrifuge Sl 25 pteew
Braze welding o ) Camping s JLasl
brazing Cow (6,5 Cohesive strength S Nz plSel
electroplating G Cold crack Sy S5
Engine valve 1590 Plgw Collar joining s JLas!
Epitaxial growth i gy Ay contamination Sh93 yod odgl]
Equiaxed grains s o2 sla ails contraction ALl
Erosive wear Sy il Corrosion properties SO Pl
Excessive fusion Slal ogd Corrosive wear SS9 sl
Explosive welding & il (6, K> cracking O8> S B
Extrusion welding S Lid (5, i, Crater crack oo skl S
evolution STy JolSS Crater hole iz sl s
fastener FRVELIPUEN Creep resistance S A Cawglie
fiber oaliS Cogsi b Cup joint S Jlasl
Fatigue S Die casting HLid L (5 5 Ay,
Fillet joint i JLas! Die electric welding Sl g0 (6, o,
Finite difference method Sgaoe Jolas i, Discontinuities Sl sle (Siwgnb
Finite element method Sgaze gl s, Down hand Cawd
Fish eye Bl pi cue Ductility o i
fixture 0,y SS Electrode extension 39S olT Jsb

8Page

[Author: Behzad Mohammadi]



Flanged joint o8 2 ad Jlasl Gas —head unit G5 o s
forging s Sl Gas — metal reaction e 3l 515 ST
o853 s | s 50

forward ward oy Ui o9, Globular &l dolS gd 0, ka8

Fracture stress S Gouging abrasion bt b
Free-machining Sl She> Gravity J& (59,
Fretting wear sl 3 ol Hadfield steel aLdole 548
Friction stir welding SBlasl g, Hard surfacing s (5,15 co
Function alloy shele 5T Heat affected zone Syl 5l 5k adlate
Furnace brazing &l oysS )5 Heat treatable 23 Oyl ollee
Fusion line <9d b3 Heater 2leS e
Fusion line crack oy b Sy Hert]irccigztri]grc])us OXe ol (5 dls>
Gas absorption ;5" o High and low 9> by o pas
Gas pocket S35 00> High brass S R TR
Lack of filling G983 )0 (SIS Hot crack oS Sy
Lack of fusion 028b gd Hot gas welding ELBL o )K= b,
Lack of penetration I HRYYH Hot hardness Yo sleo o B

Lack of root penetration &l o,y il S4i Hot peening o G5 S
Lack of side wall fusion sl olgss a8l gd Hot tool welding Eb IRl )5 iSe b,
Lamellar tearing Gyl S Impact resistance Qo & Cwglie

Left ward by Gl b9, Incomplete inter pass b O 280 ogd
elr_rll?)l#iltc':lénn?(teilt xb B oy Incubation time S oleg
Lorentz force 75,90 S9 Ingot steel el Y
Low brass Sy S Ty Interalloying ARSI N]]
Low cycle fatigue ol JSom (S Interface corrosion s e (53,55
Lower bainite b colen interlocking O3 s Jab
Marangoni flow bl ol Intermetallic compound S S S
martensite oy ke Inter pass temperature b o gled
Matching filler metal Bk anss 518 Interstitial diffusion (S e Sgd
matrix FESvs) Key -hole &Szl
Mechanical properties Sl ole> Killed steel ol ploy 5aST oYgd
metallization oS Al Nil ductility temperature Fo G pdy K5 gled
metallizing ol B Non-heat treatable 2l o)l Oldee
Methylated spirit Jee 4y 20> normalizing oS by
Micro -fissuring S 5, Over lapping O
micro hardness S Over aging Sral®
Microwave joining oligS arsls zlgell Jlas Overheating o 0o | s o0 >
Mild steel py o¥gd Oxide inclusion G 5
misalignment D9z bl ren pas Oxy —hydrogen O (S| Jrieo
Mold wall B oojlg Partial zone S w9 4l
Nd:yag laser pomealogt dul> cdl> 5 peening SagS
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Physical properties St oly Segregation Ol
Pick up b sl G Semi —killed steel ply] o 9Yg3
Pickling ol Ggiinds Sever impact o gl @ po (9,
Porosity Jdzs Short circuit arc oligS Jlae g

Powder type gun b g dgia Shrink fitting s2bsl Jlas!

Power unit RIPRCINEH) Shrinkage crack oLl S5

precipitation S Shrinkage porosity 2l o 0>

Pre drying OO S i Shrinkage stress oLl s

Projection welding b Gy (eslie 5 gz Slag inclusion &l oyl JB5T
puddling 0% o Slag entrapment 04l (pgazee 0l yu

Pulsed power by g Snap fit sl asSs Jlai!

Pulsed power Sbro ©)98 xis Sodium carbonate proes Sl ,S

Quenching -tempering

oAl el — gSeS

Sodium orthosilicate

o S o)
reaction oSy Sodium resinate oo Sl )5
Reaction bonded STy Jlas! soldering Py &5 e
recrystalization Sz j5ls Solidification shrinkage slazsl 5 o5 oLl
reheating Sdzme (R Oly> Solid line Slozil Loz
rejection e 558 o5 om Spatter e il
Residual stress odile8l 25 spherodizing oD (59,5
restraint sz e spherulite oY gyl
Back ward method Oy o 99,y Spin welding 90,5 6, aex g,
Rimmed steel i 218y yieST 3Y g Split anode method iugs &l b,
Riveting sSen sputtering Slpls
recovery bt Square groove s ol &
Roll welding &35 )5 Slag metal reaction ol 518 0 e 23STg
Root crack Sher Aday S Stir zone solasel et
Root gap i Stress corrosion s S 5
Root pass Aoy ook Stress raiser ORS 0AST yals
Thermal fatigue Sl (K Stress reliving S5 w5
Thermo;&zchanlcal SilSage 5 4l Structural ceramic &l o3l ool s
Thoria L, Structural stability sl sl
Tie line ;s Lol Lo Studding O%) 40
Toe crack lal; S5 Studding RPN
Tool steel il oYgd Subcritical annealing Sy
Trailing shielding oaxsS” JLss wbla> Sub microscopic rifts S ok gl 550
turbulent olazel b > Sulfur capacity 0,58 iz cud,b
Ultrasonic welding Syl ) Sbs> Surface energy e (65!
Under bead crack oo (WY) als py S S Sweating T 00,5 30
undercut Dbz o)lS (S p Vacuum —purged box D 1S alaioe
Unmixed zone oats bogle 4> Vertical up Yy (53508 (5,805
Upper bainite =Yt ol Vertical down S 23y (§030 (5 ) Ko
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upsetting R weld ability Srd P9
Viscous slag Lde o)l Wetting SAS - e
void AL Gl o i Whisker oS Zugl U
Wear impact @l o ol worm hole porosity JS& (05 00>
Weld metal Shg> e Wire spray gun A e gy
Weld soundness oYz Ceadls Wrought steel o S oYed
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