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FIGURE 25-35 Changes in grain structure caused by heating steel plate into different zones of the iron-carbon phase
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FIGURE 25-36 A heat-affected zone in cold-worked metal.

The zone is defined by a change from the cold-worked
grains to the recrystallized grains. @ Cengage Learning 2012
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FIGURE 25-37 Heat-affected zone in age-hardened
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FIGURE 29-1 Heat resulting from resistance of the
current through the metal held under pressure by the
electrodes creates fusion of the two workpieces during
spot welding. © Cengage Learning 2012
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FIGURE 29-2 Basic periods of spot welding. © Cengage Learning 2012




FIGURE 29-7 Seam welder. Foerster Instruments, Inc.
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FIGURE 29-41 Thermite welding setup.
© Cengage Learning 2012



FIGURE 29-28 Gas filter, laser welded. Preco, Inc.
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arc stud welding
atomic hydrogen welding
bare metal arc welding
carbon arc welding
gas carbon arc welding
shielded carbon arc welding
twin carbon arc welding
electrogas weldin
flux cored arc welding
gas shielded flux cored arc welding
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gas metal arc welding
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short circuit gas metal arc welding
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dip solderin Ds
fumace solderin FS
induction soldering IS
infrared soldering IRS
iron solderin? INS
resistance soldering RS
torch solderin 5
ultrasonic soldering uss
wave soldering ws

BRAZING (B

block brazing
carbon arc brazing

twin carbon arc brazing TCAB

diffusion brazi
dip brazing nd

electron beam brazing

exothermic brazing
flow brazing
furnace brazing
induction brazing
infrared brazing
laser beam brazing
resistance brazing
torch brazing

THERMAL GOUGING (TG)

carbon arc gouging CAG
oxygen gouging 0G
plasma arc gouging  PAG

RESISTANCE WEWELDING (RW) HIGH ENERGY BEAM WELDING {(HEBW
flash welding FW electron beam welding EBW
pressure-controlled resistance welding RW-PC high vacuum electron beam weldln? EBW-HV
projection welding PW madium vacuum electron beam welding EBW-MV
resistance seam welding RSEW nonvacuum electron beam welding EBW-NV
high-frequency seam welding RSEW-HF laser beam welding LBW
induction seam welding RSEW-I
mash seam welding RSEW-MS
eaeweling. eiding R SOLID-STATE WELDING (SSW)
high-frequency UW-HF coextrusion welding CEW
induction UwW-| cold weldin W
diffusion welding DFEW
hot isostatic pressure welding  HIPW
explosion welding EXW
forge weldin FOW
friction weld nlg FRW
gll?tl[:t d ;itTe rlfctjlfm welding II;E!H—DD
on stir weldin
WELDING inertia friction wel%llng FRW-I
AND hot pressure welding HPW
roll welding ROW
JOINING ultrasenic welding usw
PROCESSES
OXYFUEL GAS WELDING (OFW)
air acetylene welding ARW
oxyacefylene welding OAW
axyhydrogen welding OHW
- OTHER WELDING AND JOINING pressure gaswelding PGW
CAB adhesive bonding AB
braze welding BW
DFB arc braze welding ABW
DB carbon arc braze weldln? CABW
EBB electron beam braze welding EBBW
EXB exothermic braze welding EXBW
FLB flow weldlng FLOW
FB laser beam braze welding LBBW
IB electroslag We|d[r}% ESW
IRB consumable guide electroslag welding ESW-CG
LBEB induction welding w
RB percussion welding PEW
TB thermite welding ™
ALLIED THERMAL SPRAYING (THSP
arc sprayin ASP
PROCESSES flame s ra)%ng FLSP
I wire flame spraying FLSP-W
high velocity oxyfuel spraying HVOF
THERMAL plasma spraying PSP
CUTTING (TC) vacuum plasma spraying VPSP

OXYGEM CUTTING (OC)
flux cutting QC-F
metal powder cutting OCP
oxyfuel gas cutting OFC

oxyacetylene cutting  OFC-A
oxyhydrogen cutting OFC-H
oxynatural gas cutting OFC-N
oxypropane cutting OFC-P
OXygen arc cuttin QAC
oxygen lance cutting OLC

HIGH ENERGY BEAM CUTTING (HEBC)
electron beam cutting EBC

laser beam cutting LBC
air LBC-A
evaporative LBC-EV
inert gas LBC-IG
oxygen LBC-O

ARC CUTTING (AC)
carbon arc cutting CAC

air carbon arc cutting CAC-A
gas metal arc ::uttin{P;[ GMAC
gas tungsten arc cutting  GTAC

plasma arc cutting PAC
shielded metal arc cutting SMAC
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< DIRECTION OF TRAVEL
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FIGURE 4-14 Direction of travel and electrode angle. & Cengage Leaming 2012



e [)|RECTION OF TRAVEL

FIGURE 4-15
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_eading, lag, or pushing electrode angle.
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FIGURE 4-16 Some electrodes, such as E7018, may
not remove the deposits ahead of the molten weld
pool, resulting in discontinuities within the weld.



SECTION A-A SECTION B-B SECTION C-C
(A) (B) (€

FIGURE 4-18 Effect of a leading angle on weld bead buildup, width, and penetration. As the angle increases toward
the vertical position (C), penetration increases. © Cengage Leaming 2012
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FIGURE 4-19 Trailing electrode angle. @ Cengage Learning 2012



SECTION A-A SECTION B-B SECTION C-C
(A) (B) Q
FIGURE 4-20 Effect of a trailing angle on weld bead buildup, width, and penetration. Section A-A shows more weld
buildup due to a greater angle of the electrode. @ Cengage Learning 2012
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