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1 OMFATTNING 1 SCOPE

Denna standard omfattar termer och definitioner avseende
allménna svetstekniska begrepp, svetsmetoder och
smaéltsvetsning. Endast termer som bedoms vara av intresse
for Kalmar har medtagits.

Svetsmetoderna kan indelas i tva huvudgrupper:
Smailtsvetsning

— Trycksvetsning
Sifferbeteckningar for svetsmetoder enligt SS-ISO 4063

This standard covers terminology and definitions for general
welding terms, welding methods and fusion welding. Only
terms deemed to be of interest to Kalmar has been included.

The welding methods may be divided into two main groups:
— Fusion welding
— Pressure welding
Symbolic representation for welding methods according to
SS-ISO 4063

Metod Sifferbeteckning
Method Symbolic representation
Smaltsvetsning Bégsvetsning med belagd elektod 111
Fusion welding Metal-arc welding with covered electrode

Pulverbégsvetsning med tradelektrod 121

Submerged arc welding with solid wire electrode

MIG-svetsning 131

MIG welding

MAG- svetsning 135

MAG welding

MAG-svetsning med slaggande rorelektrod 136

MAG welding with flux cored electrod

TIG-svetsning med homogen stav/trad 141

TIG welding with solid filler material (wire/rod)
Motstandssvetsning Punktsvetsning (motstandspunktsvetsning) 21
Resistance welding Spot welding (resistance spot welding)

se K-std 20201.0001
Example of indication on drawing, see K-std 20201.0001

Angivningsexempel pa ritning,
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INTRODUCTION
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Svetsmetoden innebér att materialet kring svetsen genomgar

en virmecykel, som ger strukturférandringar hos det
svetspaverkade materialet.

Strukturférandringarna beror huvudsakligen pa materialets
sammanséttning, temperatur och svalningshastighet.

Svalningshastigheten beror pa arbetsstyckets tjocklek och
varmetillfoérseln vid svetsningen.

Ovanstaende kan orsaka foljande svetsdefekter:
— Haérdsprickor
— Varmsprickor
— Tvérgaende krympsprickor

Dessutom:
— Bindefel
— Rotfel
— Slagginneslutningar
— Porer
— Smaltdiken

For att minska risken for hardsprickor brukar man
maximera kolekvivalenten till 0,45.

Vid hogre kolekvivalent kan forvarmning tillgripas for att
minska svalningshastigheten.

Varmsprickor uppkommer under svetsgodsets svalning och
kénsligheten beror huvudsakligen pa:

— Inspénning

—  Svetsfoljd

— Svetsens form

— Materialsammansittning

— Tillsatsmaterial
Med lampligt elektrodval kan risken for varmsprickor
minskas.

Olika utvidgningskoefficienter pé svets och grundmaterial
kan orsaka tvirgdende krympsprickor. Genom att vélja rétt
tillsatsmaterial kan dessa sprickor undvikas.

This welding method implies that the material around the
weld undergoes a heating cycle which gives structural
changes in the heat affected zone.

The structural changes depend mainly on the composition of
the material, the temperature, and the cooling speed.

The cooling speed depends on the thickness of the
workpiece and the supply of heat when welding.

The above can cause welding defects such as:
— Hardening cracks
— Heating cracks
— Transverse restriction cracks

Further more
— Incomplete penetration
— Root defects
— Slag inclusions
— Pores
— Undercuts

To reduce the risk of hardening cracks, the carbon
equivalent usually is maximized to 0,45.

At higher carbon equivalent pre-heating can be resorted to
reduce the cooling speed.

Heating cracks occur during cooling of the weld metal and
the sensitivity depends mainly on:

— Fixing

— Welding order

— Form of weld

— Material composition

— Filler metal
The risk of heating cracks can be reduced by a suitable
choice of electrode.

Different coefficients of expansion of weld and base metal
can give transverse restriction cracks. With suitable choice
of filler metal these cracks can be avoided.

[~

Hardspricka/Hardening crack
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Smaltdike/under cuts
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2.2 METODER 2.2 METHODS
2.2.1  Bagsvetsning med belagd elektrod (111) 2.2.1. Metal-arc welding with covered electrode (111)

Metallbagsvetsning ar en bagsvetsning med sméltande
metallelektrod, vilken ldmnar tillsatsmaterial och 1
forekommande fall dven ett skyddande medium kring
bagen, utan tillford skyddsgas. Vid metallbagsvetsning
brinner en ljusbade mellan elektroden och arbetsstycket.

Elektroderna bestar i regel av en massiv kérna, med en
sammanséttning avsedd for grundmaterialet, samt ett holje.

Holjet tjanar flera &ndamal, bl a till att skydda den smalta
metallen fran luftens inverkan genom bildandet dels av en
gasatmosfir runt sméltstéllet, dels bildandet av en slagg,
som ticker de 6vergdende metalldropparna och det stelnade
svetsgodset.

Metoden ldmpar sig for alla typer av komponenter
tillverkade av kolstal, laglegerade och rostfria stal i
dimensioner fran 3 mm.

2.2.2

Pulverbéagsvetsning &r en metallbagsvetsning dar
tillsatsmaterialet utgors av en eller flera kontinuerligt
frammatade blanka elektroder och ett skyddande medium av
ett finkornigt svetspulver som via ett ror tillfors svetsfaltet.

Pulverbagsvetsning (121)

Metoden lampar sig for komponenter tillverkade av kol-,
kolmangan- eller mikrolegerade stél i dimensioner fran
5 mm.

223 MIG-svetsning (131)

MIG-svetsning &r en gasmetallbagsvetsning i inert
skyddsgas med ingen eller ringa tillsats av annan gas. Vid
argonmetallbagsvetsning utgdrs skyddsgasen av argon och
vid heliummetallbagsvetsning utgors skyddsgasen av
helium. Som tillsatsmaterial anviands kontinuerligt
frammatad tradelektrod.

Metoden lampar sig svetsning av de flesta metaller och
metallegeringar.

224 MAG-svetsning med tradelektrod (135)

MAG-svetsning med tradelektrod dr gasmetallbagsvetsning
med kontinuerligt frammatad homogen metallelektrod som
tillsatsmaterial. Vid koldioxidsvetsning, CO2- svetsning,
utgors den gasen av koldioxid med ingen eller ringa tillsats
av annan gas. Vid blandgasbéagsvetsning utgors den aktiva
gasen av 80% argon och 20% koldioxid.

Metoden ldmpar sig for komponenter tillverkade av
olegerade och laglegerade stal i dimensioner upp till ca
5 mm.

Metal arc welding is arc welding with fusing metal
electrode which gives off filler metal and, in certain cases
also a protective agent around the arc, without protective
gas being supplied. In metal arc welding, an arc burns
between the electrode and the workpiece.

The electrode usually consists of a massive core, with a
composition to suit the base metal, and a sheath.

The sheath serves several purposes, including the protection
of the melted metal against the effect of the air by, partly,
formation of a slag which covers the metal drops and the
stiffened weld metal.

The method is suitable for all types of components made in
carbon steel, low-alloy steel and stainless steel with
thickness over 3 mm.

2.2.2

Submerged arc welding is a metal arc welding where the
filler metal consists of one or more continuous bare metal
electrodes and a protective media consisting of a fine-
grained powder which is supplied to the welding point via a
pipe.

The method is suitable for components made of carbon
steel, carbon-manganese or micro-alloy steel with thickness
over 5 mm.

Submerged arc welding (121)

223 MIG welding (131)

Metal inert gas welding (MIG welding) is a gas metal arc
welding in inert protective gas with no or little addition of
other gas. In the case of argon metal arc welding, argon is
the protective gas and in the case of helium metal arc
welding, helium is the protective gas. Continuous metal
electrodes are used as filler metal.

The method is suitable for welding of most kinds of metals
and metal alloys.

224 MAG welding with solid electrodes (135)

Metal active gas welding (MAG welding) is a gas metal arc
welding with continuous solid metal electrodes as filler
metal. In the case of carbon dioxide welding, CO2 welding,
the protective gas is carbon dioxide with no or very little
addition of other gas. In the case of gas mixture arc welding,
the protective gas is 80% argon and 20% carbon dioxide.

The method is suitable for components made of unalloyed
and low alloyed steel with thickness up to 5 mm.
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2.2.5 MAG-svetsning med rérelektrod (136) 2.2.5 MAG welding with tubular electrodes (136)

MAG-svetsning med rorelektrod &r gasmetallbdgsvetsning
dar tillsatsmaterialet utgors av kontinuerligt frammatad
flussfylld eller jarnpulverfylld trdd. Den aktiva skyddsgasen
kan besté av koldioxid med ingen eller ringa tillsats av
annan gas eller blandgas med 80% argon och 20%
koldioxid.

Metoden ldmpar sig for komponenter tillverkade av
olegerade och laglegerade stal i dimensioner fran 6 mm och
uppat.

2.2.6 TIG-svetsning (141)

TIG-svetsning dr gas-volframsvetsning i inert skyddsgas.
Vid TIG-svetsning brinner bdgen mellan volframelektroden
och arbetsstycket. Elektrod och tillsatsmaterial skyddas av
ddelgasen argon da metoden bendmns argon-volframsvets-
ning eller helium d& metoden bendmns helium-volfram-
svetsning. TIG-svetsning ger en smal virmezon och som
foljd darav obetydlig deformering av arbetsstycket.

Metoden ldmpar sig for komponenter tillverkade av rostfria
stal, lattmetaller och olegerade stél i dimensionerna
0.5-3 mm.

Metoden ldmpar sig ocksa till att forbéttra toppytan och
fattningskanten pa en svets, s k toppdressing”.

3 TRYCKSVETSNING

3.1 ORIENTERING
Svetsmetod med eller utan uppvarmning, dar tryck
anvéndes for att utfora svetsen.

3.2

3.21

Punktsvetsning &r en motstandssvetsningsmetod dér
arbetsstyckets delar dverlappar varandra och dar svetsen &r
begrénsad till en eller flera punkter. Stavformiga elektroder
anvénds.

METODER

Punktsvetsning (21

Da elektroden uppnatt erforderlig svetskraft sluts den
elektriska strommen via en svetskontaktor. D4 strommen
passerar genom platarna upphettas de pa en yta ungefar lika
som elektrodernas kontaktytor. Upphettningen blir storst i
platarnas inre kontaktytor pé grund av det storre
ledningsmotstdnd som rader dir. Av trycket fran
elektroderna vills platarna ihop utmed kontaktytan sé& snart
de natt vdlltemperatur.

Metoden ldmpar sig i forsta hand for svetsning av stélplat
med en kolhalt <0.15% och for de flesta
tunnplatskonstruktioner som inte fordrar en tit fog.

Metal active gas welding with tubular metal electrodes is a
gas metal arc welding where the filler metal is a continuous
tubular wire filled with flux or iron powder. The active
protective gas consists of carbon dioxide with no or very
little admixture of other gas or a gas mixture with 80%
argon and 20% carbon dioxide.

The method is suitable for components made of unalloyed
and low alloyed steel with thickness from 6 mm and thicker.

2.2.6 TIG welding (141)

TIG-welding is a gas tungsten welding in inert protective
gas. In tungsten inert gas welding the arc burns between the
tungsten electrode and the workpiece. The electrode and
filler metal are protected by the rare gas argon in the case of
argon tungsten welding and by helium in the case of helium
tungsten welding. TIG-welding gives a narrow zone and,
consequently insignificant deformation of the workpiece.

The method is suitable for components made of stainless
steel, light metal and unalloyed steel with thicknesses from
0.5-3 mm.

The method is also suitable to improve the external surface
of the weld and the toes of the weld.

3 PRESSURE WELDING

3.1 INTRODUCTION
A welding method with or without heating, in which
pressure is used for making the weld.

3.2 METHODS

3.2.1 Spot welding (21)

Spot welding is a resistance welding process where the parts
of the workpiece overlap each other and the weld is limited
to one or more spots. Rod-shaped electrodes are used.

When the electrodes have reached the required welding
pressure, the electric current is switched on via a welding
contactor. Surfaces on the sheets, which are about as large
as the end surfaces of the electrodes, are heated when the
current passes through the plates. The greater part of the
heating occurs at the miner contact surfaces of the sheets as
the resistance is greater there. Owing to the pressure of the
electrodes the sheets are welded together at the contact
surfaces as soon as they have reached welding temperature.

The method is suitable mainly for welding of steel with a
carbon content <0.15% and for most of the thin sheet
constructions where a tight joint is not required.
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