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\- Metal Inert Gas Welding
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v-MIG: Metal Inert Gas

Y- MAG: Metal Active Gas
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unalioyed and DIN 8559 DIN 8559
(low-alloy steels) DIN 32526 DIN 32526 DIN 32526
micro-alioyed steels EN 440 prEN 1668 EN 758

EN 439 EN 439 EN 439
high-strength fine- DVS 0916 DVS 0916
grained steels DIN 32526 DIN 32526 DIN 32526

EN .. EN .. EN ..

EN 439 EN 439 EN 439
creep resistant steels DIN 8575 DIN 8575

DIN 32526 DIN 32526 .

EN .. EN ..

EN 12071

EN 439 EN 439 EN 439,
stainless + heat- DIN 8556 DIN 8556 .
resistant steels DIN 32526 DIN 32526 EN 12073

EN .. EN .. EN 439

EN 439 EN 439
iameliar graphite - - -
cast iron
nodular graphite iron
malleable cast iron
copper and copper — DIN 1733
alioys DIN 32526 DIN 32526 .

EN .. EN ..

EN 439 EN 439 -
nicke! and nickel- DIN 1736 DIN 1736 -
ailoys DIN 32526 DIN 32526

EN ..

EN 439 EN 439 °
aluminium- DIN 1732 DIN 1732 -
materials DIN 32526 DIN 32526

EN .. EN ..

EN 439 EN 439 -
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EN ¥t Welding consumables. Wire electrodes and deposits for gas shielded metal
arc welding of welding of non alloy and fine grain steels.
EN ¥44 Welding consumables. Covered electrodes for manual metal arc welding of
non alloy and fine grain steels.
EN vos Welding consumables. Wire electrodes and wire flux combinations for
submerged arc welding of non alloy and fine grain steels.
EN vay Welding consumables. Covered electrodes for manual metal arc welding of
high strength steels Classification.
EN YoA Welding consumables. Tubular cored welding with or without a gas shield of
non alloy and fine grain steels.
ENY#. | Welding consumables. Fluxes for submerged welding Classification
EN 1844 Welding consumables. Covered electrodes for manual metal arc welding of
creep- resisting steels.
EN 15+ - Welding consumables. Covered electrodes for manual arc welding of stainless
and heat resisting steels.
EN \$5A Welding consumables. Classification of rods, wires and deposits for tungsten
inert gas welding of non alloy and fine grain steels.
EN Y- Welding consumables. Wire electrodes and rods, for arc welding of creep-
resisting steels.
EN Y-V Welding consumables. Tubular cored electrodes for gas shielded metal arc
welding of creep- resisting steels.
EN 1Y-yY Welding consumables. Wire electrodes wires and rods, for arc welding of
stainless and heat resisting steels.
EN 1¥oyr Welding consumables. Tubular cored electrodes for metal arc welding with or
without a gas shield of stainless and heat resisting steels.
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A Jj"\> aalsl
EN 1vore Welding consumables. Wire electrodes, wires rods and deposits for gas
shielded metal arc welding of high strength steels Classification.
Welding consumables. Tubular cored electrodes for gas shielded metal
EN 1vavs
arc welding of high strength steels.
EN 1vavs Welding consumables. Rods for gas welding of non alloy and creep-
resisting steels.

(J592) (GMAW) Ll J5 L (56 58 (5,855 G

[F]EN s lastent Lol

E Manual Metal Arc Welding | ¥F%, YoV, 1044, 1#- -
o Gas Shielded Metal Arc FE YV, AT,
Welding With Solid Wires \YOY'E
W Tungsten Inert Gas Welding VEEA, ATV, VY YY
Gas Shielded Metal Arc CYOA, VYY), VY-VY,
T Welding With Flux Cored
YYOYO
Wires
S Submerged Arc Welding YOF, WYY, AT VY
o) Gas Welding \Yovs
P Plasma Welding VY. vy
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Components, % (VIV) Typical
applications Remarks
R 1 Balance Y010 15 TG,
plasma arc welding, ! Reducing
2 Balance > 151035 plasma arc cutting,
back shielding
1 100 MIG, TIG,
1 2 100 Plasmaarcweiding, | Inet
3 Balance | 101095 back shielding
1 ] 005 Balance Y0l05 Slightly
M1 | 2 | rows Balance 3 oxidizing
3 Y0to3 |Balance®
4 | v0t5 | rotw3 [Baance?
1 151025 Balance
M2 | 2 Y31010 |Batance?) MAG
3 | 20t5 | )3t010 |Batance’
4 ()52 | )0t08 [Balance?
1 |»25t050 Balance *)
M3 2 » 100 15 {Balance v
3 | )5t050 | )8t015 |Balance” More
¢ 1 100 pronounced
2 Balance | 01030 oxidizing
F 1 100 Plasma arc cuting | Unreactive
| 2 Y0050 | Balance back shieiding | Reducing
1) Where components not listed are added to one of the groups in tus table, 2) Asgon may be replaced by up to 95% helium,
the gas mixture is designated as a special gas mixture and carries the perfix 8. The hefium content is designated by an additional
identification mmber:
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Go other agreed compositions
G2sit 0.08-0.14 | 050-080 | 090-1.30 | 0025 | 0.025 0.15 0.15 0.02 0.15
G3Si1 006-014 | 070-100 | 1.30-1.60 § 0025 | 0.025 0.15 0.15 0.02 0.15
64Sit 006-014 | 080-120 | 160-190 | 0025 | 0.025 0.15 0.15 0.02 0.15
G3Si2 006-014 | 100-120 | 130-1.60 | 0.025 | 0.025 0.15 0.15 0.02 0.15
G2m 004-014 | 040-080 | 090-140 | 0025 | 0.025 0.15 0.15 005-020 | 0.05-0.25
G3Ni1 006-0.14 | 050-090 | 1.00-1.60 | 0020 | 0.020 | 080-150 0.15 0.02 0.15
G2Ni2 006-014 | 040-080 | 080-140 | 0.020 | 0.020 | 0.40-0.60 0.15 0.02 0.15
G2Mo 0.08-0.12 | 030-0.70 | 090-130 { 0020 | 0.020 0.15 0.40-060 0.02 0.15
GaMo 006-014 | 050-0.80 | 170-210 | 0.025 | 0.025 0.15 0.40-0.60 0.02 0.15
G2A! 008-0.14 | 030-050 | 090-1.30 | 0.025 | 0.025 0.15 0.15 0.35-0.75 0.15
Y if notfixed: Cr<0.15, Cu<0.35and V< 0.03.

The percentage of copper plus coating in steel must not exceed 0.35 %.
2 Single values in the table are maximtem values.
* The results are to be rounded to the same digit as the fixed values according to ISO 31-0, appendix B, rle A.
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WMo > 1420 03-06
M iNi > 1420 06-12 03
1NiMo 14 0812 03-06
2NiMo 14 1826 03-06
M1 NiMo > 14-2 06-12 03-06
Ma2NiMo > 14-20 18-268 03-06
M 2NiCr Mo > 14-20 18-286 03-08 03-06
Mn2N1Crho > 14-20 18-26 06-10 03-06
z other agreed composions

1) if notfored: Ni<0.3; Gr< 02,V < 0.05 Nb < 0.05; Cu<0.3, C0.03-0.10; P <0.025, S <0.020%
Single values are maximum values.
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Rutile, Slow Freezing Slag, Shielding Gas
Necessary

YBA, 1YoV, AY.YY,

Yaro

Rutile, Fast Freezing Slag, Shielding Gas
Necessary

YoA

Basic, Shielding Gas Necessary

YBA, YY), VYevY,

Gas Not Necessary

ave
Metal Powder, Shielding Gas Necessary
Rutile Or Basic/Fluoride, Shielding Gas Not
Necessary
Basic/Fluoride, Sloe Freezing Slag, Shielding VOA

Basic/Fluoride, Fast Freezing Slag, Shielding

Without Shiclding Gas

Gas Not Necessary
Other Types
YL, IYeYY,
Other Types
Wwors
1YOYs
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Shielding Gas EN fv4- My, Yet Without
M
Helium FFe, YOA, VYoV,
Shielding Gas EN ¥va- C\, Carbon AY-YY, VYAYE, YYATD
C
Dioxide
N No Shielding Gas \YOYF, VYOYD

OV 90z) 5Now 6 K52 Cunsg oads Hlis (03, K due K X

[fls)xf st b Oee )47 Condg VY Jgun

£E9, YOY, VoA, 1044,

15, AYSVY, AY VY,

| ' | ' Al lding Positions
¥ All Welding Positions Except Vertical Down
v Butt Weld In Flat Position, Fillet Weld in Flat and Horizontal
Welding Position
¥ Butt Weld in Flat Position, Fillet Weld in Flat Position

\YAYO

o Vertical Down Position and Positions Described Under Key v
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‘Thickess
M Recommended
Material mes . shiciding g Advantames and fimitatiens
Carbon steel <2.0 <0080  Shon circuitlng Ar-25CO, Good pencesation and distortion controf 10
Ar-15C0, reduce potential burthrough
Ar3C0,
2.0-3.2 0.080-0.125 Shout circulting Ar-8CO, Higher deposition rates without
Ar-15C0, bumthrough; minimem distortion and
Ar-25C0, spatter; good puddle control for
out-of-position welding
>3.2 >0.125  Short circuiting  Ar-15CO, High welding speeds; good penetration
Ar25C0, and puddic coxtrol; applicable for
c0, out-of-position welds
Globutar Ar-2300, Suitable for kigh-curvent and high-specd
€0, welding. decp peneiration and fast
travel speeds. but whhb greater
bumthrough potential
Conventional  Ar-10; Good arc stability; produces 2 mers fluld
spray are Ar-20, puddie as O increases; good
Ar-30, ' and bead
Ar-3C0, weld appearance and puddie control
Ar-10C0,
Ar-l
Ar-COr-Oy blends
Pulscd sprry  Argon-5CO, Used for both gage and out-of-position
Ar-He-CO, blends  weldments: achicves good pulsed spray
ArCO;-0, blends  stability over a wide range of anc
characteristics and deposition anges
Alloy stee} All sizes Short circuitiog  Ar-3CO, High welding spesds; good penetration -
Ar-1500, and puddle comtrol; applicable for
Ar-C0,-0, blend ‘out-of-position welds; soitable for
high-curvent and high-spocd welding
Spray arc Ar20, Reduces sndercotting: higher deposition
{righ-cument  Ar-50, rates snd improved bead weting; deep
dessity and  ArCOy-O, blends  p ion and good mechanfcsl -
rotatiomal)  Ar-He-CO; bkends  properties
Puleed speay  Ar-500, Used for both light-gage and heavy
Ar300, out-of-position weldments: achicves
Ar-20, good pulsed spray stability over a wide
range of arc characteristics and
deposition ranges
Stainless stecl, All dzes Short-circulting  Ar-He-CO, blends  Low CO, contents in helium mix
copper, nickel, transfer He-Ar-CO, blends  minimize carbon pickup, which can
and Co-Nj Ar-10, Canae mwgmmhtmosmwnhm
altoys Apr20, alloys; belium improves wetting action;
€O, contenis >5% should be used with
caution on some alloys; applicable for
all position welding
Spray wre ArHe-CO; blends  Good arc stability; produces a fluid but
Ar-10, controtiable weld puddie; good
Ar-20, coalescence and bead contowr;,
minimizes endercutting on heavier
thicknesses
Pulted spray  Ar-He-CO, blends Used for both light-gago aod heavy
Ar-10, out-0f-position weldmeals; achieves
Ar-20, sood pulsed speay stabilily over a wide
range of arc characteristics and
deposition ranges
Aluminum, <)3 < Spray are Argon Best metal uansfer arc swability, and plate
fitanjum, and clcaning; little or po spatter; removes
other reactive oxides when used with DCEP (reverse
metals polarity)
Sprsy wc 75He-25A1 High hest input; produces fluid puddie,
S0He-50Ar fiat bead contour, and decp penetration;
mimimizes porotity
>13 >%  Spwyex Helum H)ghhcniupu,goodfwnwchmized
75He-25Ar applicabl
heavy m welding
Pulsed sprry  Argon Good wening; good puddie control
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Spray arc welding short arc welding
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Influence of the weld speed

weld speed

lack of fusion
due the underpowered
welding working range free

of facks of fusion

Jack of fusion
due to fore-running

weld poot

deposition rate
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V-Flux-Cored Arc Welding (FCAW)
v-Gas Shielded FCAW

v-Self Shielded FCAW
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