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1. Introducéao

fusdo
material das partes a serem ligadas

\_/ Arco voltaico - energia térmica (calor)
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2. Tipos Principais de Soldas

Flux coating

= Solda por arco voltaico (MMA Core wire
- “manual metal arc”) vakding stmosphere
4 mais comum

solda por arco voltaico

v’ calor fusdo
do material  formagao de um

arco voltaico eletrodo
v

Solda por arco voltaico

metal base
v

PEECIV"

2. Tipos Principais de Soldas

® Solda automatica com eletrodo continuo revestido

central

=
= O
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2. Tipos Principais de Soldas

= Solda com protecao gasosa
v

‘/ Electrode wire from __—
automatically driven
supply drum

Weld pool .

Shielding gas
Are —_

Panstration \\»._. Hn!-.af.factad zone (HAZ)

Solda com protecéo gasosa
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2. Tipos Principais de Soldas

= Solda com protecdo gasosa _

/ automatically driven
supply drum

Weld pool .

Shielding gas
Are —_

Solda com protecéo gasosa
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2. Tipos Principais de Soldas

From flux

hopper - Automatically fed
<] bare wire

= Solda com arco submerso

v processos
automaticos

—— Contact /guide tube

Unfused surplus flux

v
eletrodo fio embebido
material granular
isola 0 material fundido da
atmosfera
v

v

Solda com arco submerso

PEECIV"

2. Tipos Principais de Soldas

- Automatically fed
are wire

—— Contact /guide tube

Unfused surplus flux

Solda com arco submerso
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2. Tipos Principais de Soldas

= Solda “Eletroslag”

processos automaticos ligacdo de chapas grossas

PEECIV"

3. Tipos de Protecao (“flux’)

= Secdo 2.3 - Owens
v
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4. Preparacao das Superficies

PEECIV"

4. Preparacao das Superficies

v’ ponto critico

v root gap

v'root face

chapas finas
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4. Preparacao das Superficies

v root gap e root face
v/ chapas mais grossas

v’ chapas finas

v/ preparagdo simples ou dupla

chapas grossas

PEECIV"

5. Controle de Distorcao

=

(b)

— —
AT (VI
Partly welded
connection

' — —
Fully welded
connection
(] (d)
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6. Pré-aquecimento

Arc energy (kJ/mm)

PEECIV"

7. Principais defeitos de Solda
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7. Principais defeitos de Solda

PEECIV"

7. Principais defeitos de Solda

Not cleaned or
incorrect electrode




PEECIV"

7. Principais defeitos de Solda

PEECIV"

7. Principais defeitos de Solda

ission of
gouging
- with too small
a rootgap

| L
|

10



PEECIV"

7. Principais defeitos de Solda

PEECIV"

7. Principais defeitos de Solda
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7. Principais defeitos de Solda

PEECIV"

7. Principais defeitos de Solda
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7. Principais defeitos de Solda

Spherical inclusions deformed
into thin planar discs

Buttering weld ™ |.

Minimum size fillet welds
that are permitted if only

‘PeECIV]

8. Inspecao
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Buried defect -
Figure 2.14 Influcnce of defects on magnetic flux

PEECIV"

8. Inspecao TrE

Figure .18 Principles of X- and gamma-ray inspection

Cathode ray tubse Cathode ray tubs

Tr, itter pulse TTM“ pulse

Detect pulss 5 Defect pulse

Figure .16 Exam-
ples of ultrasonic de.
fect detection. (a)
Planar defect in
plain plate; (b)
HAZ crack in Tee-
butt weld; (c) lamel-

lar tear in Tee-butt
weld
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9. Tipos Principais de Soldas

penetracao total penetragéo parcial

—

PEECIV" FEN

10. Resisténcia do Metal de Solda-(fw)

Metal da solda f,, (X,)(MPa)

E60XX
FEX-EXXX 415
E6XT-X
E70XX
F7X-EXXX
ER705-X
E7XT-X
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11. Nomenclatura de Soldagem

SIMBOLOS DE SOLDA ELETRICA
SOLDAS DE ENTALHE
Rebordo Filete Enchi- \ Bisel U J Filetes convexos

mento simples simples simples simples duplo simples

=N E b NA R e e

SIMBOLOS COMPLEMENTARES
Solda Solda Contorno

perimetral de campo Esmerilhado Convexo

O q P . — e

PEECIV"

11. Nomenclatura de Soldagem

LOCALIZACAO DOS SIMBOLOS

ACABAMENTO ANGULO DE

ENTALHE OU
CONTORNO ANGULO
ABERTURA INCLUSO

DARAIZ COMPRIMENTO
DA SOLDA
GARGANTA

EFETIVA —_— ‘ PASSO
(esp. centro a

DIMENSAO centro das soldas)

DA SOLDA
LINHA DE
REFERENCIA

SiMBOLO DE
SOLDA DE
CAMPO

SOLDA

PERIMETRAL
BIFURCAGAO
(omitida quando S
nao forem usadas N® DE SEGMENTOS OU
referéncias)

(de ambos|os Iadoé)

SETA
(o lado para o qual
PONTOS DE SOLDA BECE EPEIEE ©

. lado de execugéo
SIMBOLOS do trabalho)

BASICOS
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PEECIV"

11. Nomenclatura de Soldagem

Notas:

A dimenséo, o simbolo da solda, comprimento e passo da
solda séo sempre fornecidos nesta ordem sobre a linha de
referéncia da esquerda para a direita.

A dimenséo da perna nas soldas NoLAPe | deve estar
sempre a esquerda do simbolo.

As soldas de ambos os lados e do mesmo tipo tém as
mesmas dimensdes, exceto onde anotado. Dimensao e
espacamento de soldas de filete devem ser mostrados junto aos
simbolos (lado da seta e outro lado) da solda.

A bifurcagdo da seta é usada para especificacdes de
montagem, processos de soldagem ou outras referéncias.

PEECIV"

12. Exemplos garganta

solda de filete com 10mm de 7 o {1y I|
garganta e 150 e 300mm de 150 B i
comprimento, respectivamente ro4F 4R

solda de filete com 8mm de
garganta e 150 e 300mm de
comprimento, respectivamente

solda de filete perimetral (n&o foi
indicada a espessura da garganta)

solda de entalhe com “gap root” de
3 mm e |angulo de inclinagdo de
45°
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12. Exemplos

garganta

perna

(c) Filete

PEECIV"

WELDING SYMBOLS

WELDING.

SIZE (LENGTH OF LED) IMDICATES THAT WELD

SPECIFICATION FROCESS
OR OTHER ALFERENCE OR AS DIMENSIONED

SIE
DICATES COMPLETE JOINT

i
FERETRATION
4 A nooT oPENINE

LENGTH OF INCREMENTS
SIZE ILENGTH OF LEGI
— f"‘m:»: IDEETANCH

{3
M0 BETWEEN CENTRES)
i OF INCREMENTS

BINGLEY GROOVE WELDING SYMBOL

SIZE [DEPTH OF CHAMFERING)
OMISSION INDICATES
BEFTw OF CHAMEERING
EQUAL TO THICKNESS

OF MEMBER EW

ROGT OPLNING 80— GROOVE ANGLE

FILLET W LOING BYMBOL

RINGTH OF INCREMENTS

$IZE (LENGTH OF LEG! g
\,, TCH DISTANG

i3
TWEER CENTALS!
2RI gy incawinTs

GINCLEV GAOOVE WELDING SYMBOL ROOT PENETRATION

SHPTe S2E oF e GROOVE ANSLE

PREFARATION ey HOOT OPENING
EFLCTIVETHROAT  ioua NG
~] ™,

S ANY APPLICABLE SINGLE
¥ d GRODVE WELD SYMBDL

A10TaL DEFTe OF
PREFARLTION EQUAL
TG THICKNLSS OF
i wb

t A e GROOVE ANGLE

GUAL BEAD WILD SYMIOL INDICATING BUILT-UP SURFACE

SIZE (MLIGHT OF DEPOEIT), CRIENTATION

OWASSION INDIEATES  ™w, LOCATION AND ALL

N SPECIFIC MEIGHT DIMENSIONG OTHEE

DESIRED THAN SITE ABE Sudwn
O% THE DRAWING

UG WELDING SYMBOL
PLUG WELDING SYMBO [DEPFTHOF FiLLr
DASSION INOSCATLS
TR LY L1 p— FiLLING IS COMPLETE
OF COUNTERBINK _y17 L
S2E eDia OF HOLE T BETWLEN CERTRLY
AT RDOT OF wELDs

‘SN WELDING §YMB0,
e LENG o OF WELDS DR INCREMENTS|
$128 DT OF WELD! Botin anoss
Min ACCEPTABLE \ CHANGES 1N B/RECTION
SWEAR RESISTANCE L) 2 OR AS DIMENGIONED
T
MAEL UpeR RaIEAD. PITCH (DISTANCE BETWEEN
CENTRES] OF INCREMENTS

SL0T WELDING FYMBGS

DEPTHGF F

G o CRIENTATION
50% INGICRTES ATION AND BLi

u
| Flione s vt DIMLRSIONS OTHER

THAN SiZE ARE SHOWN
Of THE DRAWING
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12. Exemplos

MELT-THROUGH SYMBOL

MELT-THRDUGH SVMBOL
15 HOT DIMENSIONED ™)
(EXCEPT MEIGHT)

ANY APPLICABLE WELD
f SYMBOL
LN

ZER

FLUSH CONTOUR SYMBOL

FLUSH CONTOUR SYMBOL
INDICATES FACE OF WELD
TO BE MADE FLUSH WHER
USED WITHOUT A FINISH

SYMBOL, INDICATES WELD

1) NT
:.mrl.;:?;rcsuuswui G A FiNISH §YMBOL IUSERS
— STANDARD) INDICATES
—_ WMETROD OF CBTANINE

SPECIFILD CONTOUR BUT
WOT DEGREE OF Frikm

FIELD WELD SYMBOL

FIELD WELD SYWBOL INDICATES THAT
WELD 15 TO BE MADE AT A FLACE
DTHER THAN THAT OF INITIAL

CONSTA UCYIBNE

COMPLETE PENETRATION

INDICATES COMPLETE FELETRATION
REGAPDLESS OF TYPL OF WELD
OR JOINT PREFARATION

Ch

T¥PE OF BACKING
(SEE LETTER DESIGNATIONS

BELOWI

SEE
NOTE

cxl

z &
SPLCIPILD

SUPPLEMENTARY §YMBOLS

J0INT WITH SPACLR

TYPE OF SPACER— (1 SPECER DIMENSIONS

[th

IGNAT!
t <~ STEEL OR OTWER MATERIAL AS SPECIFIED

SR - SAME AS “S” BUT REMOVE AFTER WELDING
T - Targ
F o= FLux

WELDALL FIELD MELT
ARDUND WELD THROUGH

BACKING CONTOUR

SPACER FLuEH CONVER CONCAVE

S~

AN NN

JOINT PREPARATION

PREPARATION AFTER
FITTING anD wELDNG
"

ON “ARE I 8L
CALLED FCB N T
3 WELDING PRULED

L——-—-—rnimu

TOFITTNG

FRIDE
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