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Soldagem — Welding

Amplo emprego
* Unido através da fusao de duas partes, com ou sem adi¢cao de material

* Unido via soldagem no estado so6lido (Forge Welding, Difusion Welding,
Friction Welding)

* Distor¢ao
Materiais condutores

* Metais e suas ligas
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Ficure 10.26 The iron-iron carbide phase dlagram. (Adapted from Binary
Alloy Phase Diagrams, 2nd edition, Vol. 1, T. B. Massalski, Editor-in-Chief,
1990. Reprinted by permission of ASM International, Materlals Park, OH.)

*  Emprego mais restrito
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Solda Branda —
Soldering
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AWS - American Welding Society

- Solda (Weld) “Coalescéncia (jungdo em um sé corpo de partes que estavam
separadas) localizada de metais ou ndo metais produzida ou pelo aquecimento dos
materiais at¢ a temperatura de soldagem (com ou sem aplicacdo de pressdo) ou
somente pela aplicacdo de pressdo, com ou sem o uso de material de adi¢ao”

- Soldagem (Welding): Processo de unido que produz a solda
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Mﬂg AMERICAN WELDING SOCIETY — AWS
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Organizac¢do sem fins lucrativos, fundada em 1919 com a finalidade de colaborar
para o progresso da ciéncia, tecnologia e aplicacao da soldagem e processos
correlatos de unido e corte

~Journal

NINTH EDITION

WELDING
HANDBOOK

Volume 3
Welding
Processes,
Part Il

-Weldinglﬁe'ar for
Safety and Comfort
sImproving
Resistance Welding

*Ways toiPrevent
Oxidationdn Pipe Welds

WWW.aWs.org 7
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% FBTS FUNDACAO BRASILEIRA DE TECNOLOGIA DA SOLDAGEM -
g FBTS
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Fundada em 1982 em func¢ao da demanda crescente da Petrobras, na area da

soldagem, por ocasido da implantacao das primeiras plataformas fixas da Bacia de
Campos/RJ

* Objetivo:
Apoio tecnologico a comunidade da soldagem, através de treinamentos
especializados, da gestdo tecnoldgica, do desenvolvimento da inovacgao, da
certificacdo de produtos e de pessoas.

www.fbts.org.br
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(ﬁ) ABS ASSOCIACAO BRASILEIRA DE SOLDAGEM — ABS

Associagio Brasileira de Soldagem
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* Fundada em 1979 com a finalidade de congregar os profissionais da soldagem

* Objetivos:
Promover o desenvolvimento da tecnologia de soldagem e atividades correlatas
Fomentar a disseminacao dos conhecimentos
Promover congressos e semindrios — XXXIX CONSOLDA
Oferecer treinamentos em todos os niveis
Estabelecer convénios com associagoes € institui¢des internacionais
Criar uma revista especializada
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Associagio Brasileira de Soldagem
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REVISTA

Yol 17, N° 3. JubSer 2012

Soldag em

Inspegao

www.abs-soldagem.org.br www.scielo.org
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(ﬁ) ABS ASSOCIACAO BRASILEIRA DE SOLDAGEM — ABS

Associagio Brasileira de Soldagem

Faculdade de

Engenharia
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Publicacdes: www.abs-soldagem.org.br

R ———
o T

‘ Gl W AT I'll."il'll HOLEY
Ui LCADRQAM § Lone

Y .
]

| Saldabilicad |
FUNDAMENTOS E PRATICA DA Dos Agos qﬂ g
SGLDAGEM. FMSWL Incxidives | } !lt'.__e ll'l
o, L, I‘IIL- M
) Ii%' |IJ f | ¥
U, L / iith 3
oy h,-'_- -l
mraucio & Seldigem . AN
& B0 Valtaleo L |
P b F |:-_I [Ny

Bibliografia:

SOLDAGEM

NINTH EDITION

WELDING

HANDBOOK SOLDASEM

|L-
FREMIEAR CORIER AR

Volume 3
Welding
Processes,
Part Il

Livro-texto
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\ Forca atrativa Fy

Atracdo
—
-

Forca F
o

Ve Separacao interatdmica r
/ Forga repulsiva Fp

Repulsdo
—_—
51
o

Forca resultante F

(a)

Callister, 8" edicao
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Superﬂeie
Obstaculos para uma soldagem espontanea: y, metelice
D i
. Inexi§téncia de superﬁci’es | . sumepto H FRAS
perfeitamente planas a nivel atobmico mg;;; ‘
Pepa B ﬁi%géq
* (Camadas de 6xidos A

Figura 1.1 - Secdio Transversal Esquemitica de duas
Ivan Guerra  Superficies em Contato.

Difusao: “Fendmeno de Transporte de material pelo movimento de atomos.” callister

Unido por Difusdo (Diffusion Welding - DFW)
14
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REQUISITOS BASICOS PARA UNIAO METALICA
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* Fornecer energia para realizar a uniao ( fusao, pressao, difusao etc)
* Possuir mecanismos para remover contaminacao das superficies a serem unidas
* Prevenir a contaminac¢ao atmosférica

* Permitir que os mecanismos € fenomenos envolvidos sejam controlados

15
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ARC WELDING {AW)

arc stud welding
alomic hydrogen welding
bare metal arc welding
carbon ar¢ welding

gas carbon arc walding

shielded carbon arc welding

twin carbon arc welding
slectrogas welding
fiux cored arc welding

gas-shielded flux cored arc weiding

seff-shielded flux cored arc welding
gas maetal arc welding

pulsed gas metal arc welding

shori circuit gas metal arc welding
gas tungsten arc welding

pulsed gas tungsten arc welding
magnstically impelled arc walding
plasma arc welding
shislded metal arc welding
submerged arc welding

series submerged arc welding

Faculdade de

Engenharia

Processos de Fabricacéo Ill - SOLDAGEM

SOLDERING (S)

dip soldering DS
furnace soldering FS
nduction soldering IS
infrared soldering IRS
won soldering INS
resistance soldering RS
torch soldering TS
ulirasonic soldering uUss
pressure gas soldering WS

OXYFUEL GAS WELDING (OFW)
air acslylene welding AAW
axyacetylene welding OAW
axyhydrogen welding OHW
prassure gas welding PGW

BRAZING (B)
Biock brazing BB
diffusion brazing DFB
dip brazing DB
exothermic brazing EXB
furnacs brazing FB
induction brazing 1B
infrared brazing IRB
resistance brazing RB
torch brazing B
Bwin carbon arc brazing TCAB

E-3  AWS master chart of welding and joining processes. Courtesy of Welding Inspection Technology, American

Seciety.

SwW
AHW
BMAW ANCE IN
o flash welding W
CAW-S pressure-controlied resistance welding RW-PC
CAW-T projection welding PW
EGw resistance seam welding RSEW
FOAW high-fraquency seam welding RSEW-HF
FOAW-G induction seam welding RSEW-I
FCAW-S mash seam welding ASEW-MS
MAW resistance spot welding RSW
GMAW-P upset welding uw
GMAW-S high-frequancy UW-HF
GTAW induction UW-I
GTAW-P
MIAW
PAW
SMAW
SAW
SAW-S
SOLID STATE WELDING (SSW)
coextrusion welding CEW
cold welding CcwW
diffusion welding DFW
hot isostatic pressure welding HIPW
explosion welding EXW
forge weldin FOW
WELDING friction we&diglg FRW
AND direct drive friction welding FRW-DD
friction stir welding FSW
JOINING inertia friction welding FRW-|
hot pressure welding HPW
PROCESSES roll welding ROW

ultrasonic welding

adhesive bonding
braze welding
arc braze welding
carbon arc braze welding
electron beam braze welding
exothermic braze welding
flow brazing
fiow welding
laser beam braze welding
electron beam welding
high vacuum
medium vacuum
nonvacuum
electroslag welding

induction welding
laser beam welding
percussion welding
thermite welding

OTHER WELDING AND JOINING

consumable guide electrosiag welding ESW-CG
1

SOLID STATE WELDING (SSW)

coextrusion wealding
cold welding
diffusion welding

hot isostatic pressura walding
axplosion welding
:qrgla welding
ri

CEW
CW
DFW
HIPW
EXW
FOW
FRW
FRW-DD

diract drive friction welding
friction stir welding

inertia friction weldin
hot prassur
roll walding
ultrasonic welding

FSW
FRW-I
HPW

Usw

Modern Welding Technology, sixth edition
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71 SumMmARY OF METALS WELDED BY VARIOUS PROCESSES

Welding Processes i e
 SMAW  GTAW  PAW  SAW  GMAW  FCAW ESW  BW  OFW

jus]
ok

C A A No A No Exp » de Fabricagéo Ill - SOLDAGEM
No G C No G No No A A
A A B No A No No A B
C A A No A No No A A
B A A No A No No A A
A B B No B B No A A
A B B A A A No A A
No B B No No No No No A
No A B No A No No No No
A A A No A No No A B
A A A C A No No A A
A A A C A No No A A
i No C C No C No No A B
Becious metals No A A No Exp No No A B
A A A B A A A A A
=lloy steel A A A A A A A A A
=== 2nd medium-carbon steel A A A B A A A A A
w-carbon steel A A A A A A A A A
= =ss steel A A A A A B A A @
A A A No G No No A A
No A A Exp A No No No No
No B A No No No No No No
No G ¢ No No No No No c

=l or process rating; A, recommended or easily weldable; B, acceptable but not best selection or weldable with precautions; C, possibly

= but not popular or restricted use or difficult to weld; No, not recommended or not weldable; Exp, experimental or research.

- Shielded Metal Arc Welding

- Gas Tungsten Arc Welding

PR - Plasma Arc Welding ; . .
S8 - Submerged Arc Welding Modern Welding Teflfnology, sixth edition

SMAW - Gas Metal Arc Welding
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FIGURE 1-4 Metal production by types in the United

States.

5, ~_ Magnesium

: iré.n.'éést.ihg -
o 10.3%

_ Copper Base Alloy
14 1.2%

Cast Steel —
1.0%
Aluminum —
2.9%
Alloy Steel -
8.8%

Modern Welding Temelogy, sixth edition
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A DISCIPLINA SOLDAGEM
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* Essencialmente multidisciplinar

* Nao havera prova

19
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