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Conarc®One .................... 114 OQutershield®101Ni1-HSR .......... 502
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PACKAGING & CONDITIONING

Linc-Pack electrodes P
Linc Can™ a solution for every maintenance and
repair applications

Hermetically sealed
round can for stainless
steel electrodes As many customers only need a limited number of
repair electrodes, Lincoln Electric has developed
handy sized transparent 1kg-Linc-Pack containers.

To help you boost your sales an attractive eye-

catching counter top display has been created.

600 kg Accutrak drum
High capacity packaging for high deposition
rate process —~ "
- Low change-over-time N
- No turning table needed m
- Tr(_)qble free'operation_ by ‘_ /
minimum wire distortion | a

- Wire protection in order to prevent dust/moisture contamination : .

_ 4
- 2-level stackable(storage) ¥ 1
- Fully recyclable = ) o ¥
- Typically designed for hard automation applications

www.lincolnelectric.eu




We are a global manufacturer and the market leader of the highest
quality welding, cutting and joining products. Our enduring passion for
the development and application of our technologies

allows us to create complete solutions that make

our customers more productive and successful.

We will distinguish ourselves through an
unwearing commitment to our

employees and customers.

I CHOOSE LINCOLN® LINCOLN
for maximum PRODUCTIVITY




GENERAL INFORMATION

New Lincoln Electric Europe Consumables Catalogue
contains a complete overview of the Lincoln Electric
Europe consumables portfolio. It provides complete
and up-to-date information that is essential for our
Customers.

The catalogue has been subdivided into :
+ Ageneral information section
+ Product Data Sheets for :
- Covered electrodes,
- GTA and GMA welding products,
- Tubular cored wires,
- Welding fluxes with the associated
wires,
- PIPELINER® range for pipeline welding
- Ceramic backing products.

Tabs will help you find the various sections.

The section “General Information”, contains all product
listings, selection tables, information about packaging
and a descriptive explanation about major European
Standards.

Most European Standards for the classification of
welding consumables have been published. We have
provided, if available, the AWS and EN/ISO
classification for each product. In cases where the EN/
ISO standard is not yet officially published, the
classification has been based upon most recent
provisional standards.

As product properties may be upgraded in the future,
the most actual MDS'’s are available and can be
downloaded from www.lincolnelectric.eu.

The policy of The Lincoln Electric Company is to satisfy
customer requirements, with products and services
that comply with all relevant standards. The
manufacturing and supply of our consumable products
are in compliance with a Quality Programme which has
been verified and approved by certifying authorities
according ISO 9001:2000 and either VdTUV or ABS.

All the information in this catalogue is based on the
best available knowledge at the time of printing and is
subject to change without prior notice and can only be
considered as suitable for general guidance. The listed
typical mechanical properties are based on welding
tests according to the European Standards, valid for
the classification of products.

©2010 Lincoln Electric Europe

All rights reserved, including the right of reproduction in
whole or in part in any form. For further information
please contact Lincoln Electric Europe.
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GENERAL INFORMATION
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Mild and low alloy steels, seld shielded
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(Gas shielded flux-cored wires)
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(Self-shielded flux-cored wires)
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(Stainless steel flux-cored wires)
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(Flux-cored wires for hardfacing applications)
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(SAW wires for mild and low alloy steel) )
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EN CLASSIFICATION OF WELDING CONSUMABLES

=
]
: EN 1599
3 Classification of covered electrodes for Manual Metal Arc Welding
[ of creep resistant steels
=
2 E CrMo2 B 3 2 H5 sL206 )
o 1. All positions
w ‘ 2. All positions except vertical down
= —> 3. Flat and horizontal-vertical butt / fillet weld
”(DJ 4. Flat butt and filet weld
Welding 5. Vertical down and according to symbol 3
b —_—>
Positions Symbol Recovery Current type
1 <105 AC +DC
2 - DC
__y Current type and 5 i 05 <125 AcDoch
recovery
A [Acd RC__[Rutio cellulosic
. [ Cellulosic RA Rutilo acid
————> Type of covering —> [R__|Ruiie RB_|Rutio basic
RR | Rutie thick coated|B | Basic
Symbol Cr Mo v Others.
Mo - 0400.70 - -
MoV 0,30-0.60 081,20 0,25-0,60
CiMoD5 | 040065 | 040065 -
Cro1 09140 0450.70 -
CrMo1L. 09-140 0450.70 - C<0,05
Ct saal CrMoV1 09130 0,90-1,30 0.10-0,35 -
e L > Ciblo? 2026 | 090130 - -
Composition CrMo2l 2026 090130 - C<005
CrMoS 4060 0400.70 -
CiMog 8000 | 090120 015 Ni<10
CMoot | 80105 | 080120 | 015030 | Ni0d0-10
Nb 0,03-0,10
W 0,02-0,07
CiMoWVf2 | 10020 | 080120 | 020040 | Ni=08
W 0.40-0,60
——> Covered electrode z other
Classification of covered electrodes for Manual Metal Arc Welding
of stainless and heat-resisting steels
E 19 12 3 L R 1 2 Limarosta 316L
. 1. All positions
\_> Welding 3. | 2 Al positons except vertical down
Positions 3. Flat and horizontal-vertical butt / fillet weld
4. Flat butt and fillet weld
5. Veertical down and according to symbol 3
Symbol Recovery Current type
1 <105 AC +DC
Currenttypeand 5 2 - DC
recove 3 AC+DC
ry " 105125 o
Chemica_l_ 5 1255160 Ac+DC
Composition 8 be
——> Covered electrode v > Type of covering ——> [r_ [Rutie [Re__ [Rutilo basic
[ C T M T C [ N [ Mo [ Oher [ C T W [ C [ N[ Mo [ Other
Martensitic/ferritic Fully austenitic, high corrosion resistance (cont.)
13 0.12 15 11-14 - - 20255CNL| 004 14| 19-2 | 4.2 | 4.7 9
134 0,06 15 | 11-14 | 3-5 | 04-1 - 20163MINL| 004 5-8 | 18-21 | 15-18 | 2-3 | 020N%
17 0,12 15 | 16-18 - - B22NL | 004 1-5 | 4-27 | 20-23 | 2-3 020N
5
Austenitic 731lACuL 004 2-5 | %6-29 | 30-33 | 3-4 J
199 008 | 20 | 18-21 | 9-1t - .| [Secial
199L 0,04 20 18-21 9-11 . . 188 Mn 020 45-75 17-20 7-10 -
199Nb | 008 20 | 18-21 | 9-11 - Nb 189MMo | 00414 | 3-5 | 18-21 | 9-1f 051 5
19122 | 008 20 | 17-20 | 10-13 | 2-3 - 2103 0410 25 | 821 ) 912 | 1.3 ’
19123L | 0,04 20 | 17-20 | 10-13 | 2-3 - 8121 004 25 2-25 | -1 - -
19123Nb | 008 20 | 17-20 | 10-13 | 2-3 Nb 212Nb 010 25 2-25 | 11-14 - No
19134NL| 004 1-5 | 17-20 | 12-15 | 3-4 0,20 81221 0,04 25 2-25 | 1-14 2-3 -
e N 299 015 25 7-31 | 812 -
|Austenitic/Ferritic, high corrosion resistance Heat resisting
293NL | 004 25 | 21-24 | 7-10 | 2-4 X
2572NL | 004 | 20 | 24-28 | 6-8 | 1-3 | 020N 1682 0.08 25 | w16 19| 12 Y| [N
2593CNL| 004 25 | 24-27 | 7-10 | 2-4 29 199H | 004008 | 20 18-21 | 9-1t - - 20,40-0,25N
2594NL | 004 25 | 24-27 | 8-10 | 2-4 » B4 015 25 | 47| 46 - - 90,10-0,20N, 1,525Cu
L o 212006020 | 1-5 | 20-23 | 10-13 - - 40.20-0.30N, 1.5Cu. 1.0W
Fully austenitic, high corrosion resistance 2520 0,06-0,20 1.5 23-97 18-22 R R arocy
18153L | 004 ‘ 1-4 | 16-19 | 14-17 2-3‘ 9 BAH | 035046 | 25 | 28-27 | 18-22 - - 9071500
18165NL| 004 1-4 | 17-20 [ 15-19 | 3-5 | 0.20N® 1836 025 25 14-18 | 33-37 - - T
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EN CLASSIFICATION OF WELDING CONSUMABLES

=
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['4
= 2
Classification of covered electrodes for Manual Metal Arc Welding =
of non alloyed and fine grain steels 2
H 14
E 50 6 MniINi B 3 2 H51_(mi100g) Kryo 1 %
o
H5 =max5 1. All positions
H10 B max.10 2. Al positions except vertical down
H15 = max.15 3. Flat and horizontal-vertical butt / fillet weld
0 4. Flat butt and fillet weld
o requrem: Welding 5. Vertical down and according to symbol 3
Positions Symbol Recovery Current type
1 <105 AC +DC
Current type and > 2 - oC
recovery 3 1055125 AC+DC
4 Dc
5 AC +DC
5 >160 oC
L——> Typeofcovering ———> A [Add RC [ Rutio cellulosic
c Cellulosic RA Rutilo acid
R Rutile RB Rutilo basic
RR Rutile thick coated| B Basic
L5 Chemical Symbol M Ni Mo
Composition > B 20 B B
. . Mo 14 . 0306
Mf'""““T_,"’j“P":" Mnlo 51420 - 0306
ofavg. 47 Jouleat | o Yield Tensile A INi 14 060,12 -
Ni 14 1826 -
35 2355 440570 | 222% aNi 14 >2,638 -
> Min. yield strength — > 38 > 380 470-600 220% Mn1Ni >142,0 0,6-0,12-
(N/mm2) 42 | 2420 500640 | 220% TNiMo 14 060,12 0306
46 | =460 530-680 | 220% z other
———> Covered electrode 50 2 500 560-720 | = 18%

EN 757

Classification of covered electrodes for Manual Metal Arc Welding
of high strength steels

E 55 4 MMA B 3 2 H5 | — > [_steswiows misococ | Conarc 70G

mli/100 1. All positions
bMm 2. Al positions except vertical down
H5 =max.5 3. Flat and horizontal-vertical butt / fillet weld
H10 = max.10 4. Flat butt and filet weld
o Tequiem / 5. Vertical down and according to symbol 3
A=450°C Welsillng
0= 0°C Positions Symbol Recovery Current type
2 =-20°C 1 AC +DC
<105
3 =-30°C 2 bC
4= -40°C Current type and 3 AC+DC
5= 50¢ recovery 4 >1055125 oC
6= -60°C
7= 70°C 5 + 160 AC+DC
8= -80°C 6 0C
A [Acid RC__ | Rutio cellulosic
—— > Type of covering ——> c Cellulosic RA Rutilo acid
R Rutile RB Rutilo basic
RR | Rutie thick coated|B___|Basic
> Chemical - 0000 @03 Symbol Mn Ni cr Mo
Composition MnMo 14-2,0 - - 0306
Mn1Ni 14-2,0 06-1,2 - -
- . 1NiMo <14 06-1,2 - 0,3-0,6
g, 47 Joule st | Mo | 4 | 1826 | | 0308
avg. oule at i i iMo <1, 1,82, -
9 € Symbol | Yield | Tensle | A MntNiMo | 1420 | 0612 - 0306
55 2550 | 610780 |=18% | [ Mi2MMo | 1420 ) 1826 : 8508
» Min. yield strength > 02 2620 | 690890 |218% | | wnaNicro | 1420 | 1825 | 0306 olg-oie
(N/mm?) 69 2690 760-960 217% Mn2Ni1CrMo| 1,4-2,0 1826 06-1,0 0,3-0,6
79 2790 880-1080 | =16% A other
> Covered electrode 89 2890 | 980-1180 |=15%

LINCOLN &
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EN CLASSIFICATION OF WELDING CON

=
(]
e
<
=
8 EN/ISO 14341-A
8 (2008)
= Classification of solid wires and deposits for MIG/MAG Welding
3 of non alloy and fine grain steels
[+4 .
4 | G 46 3 M G3Si1
& i LNM 26
g Symbol Si Mn Ni Mo
Go Any other agreed composition
Gosi 050080 | 090, 015 0,15
G3sit 070,00 | 130-160 | 015 0,15
casit 080-120 | 160190 | 015 0,15
7= o requirem. G3si2 1,004,30 | 1,30-1,60 oils ﬂo.gr
A=+20°C )
o . " T 040080 | 090-140 | 005020 | 005025
?f zoog Chemical composition —> o 050080 | 100160 | 0,80-150 015
3 = 30 G2Ni2 040080 | 080140 | 210-270 015
3s 400 G2Mo 030070 | 090130 | 015 0,40-060
= 50° GdMo 050-080 | 170210 | 015 0,40-0,60
5= 50°C A
5 - ?38 |c2al 030050 | 090-130 | 0.5 035075
8= -80°C lall grades: C 0.06-0.14 except G2AI : 0.08-0.14
9= -90°C all grades: S & P 0.025/ Cr 0.15/V 0.03/ Cu total 0.35
10 =-100°C 'single values are max.
o As described in EN-ISO 14175
Type of shielding gas M = M2 mixed shielding gas (without helium)
C =100 CO2
A=M13 mixed shielding gas (Ar +0.5<0,<3)
————> Minimum impact of avg. 47 Joule at
Symbol Yield Tensile A,
Min. yield strength > 35 =355 440-570 > 22%
(N/mm?) 38 =380 470-600 220%
42 =420 500-640 >20%
46 > 460 530-680 >20%
50 =500 560-720 > 18%
—> Solid wire for GMAW-process
EN/ISO 636-A
Classification of rods, wires and deposits for Tungsten Inert Gas Welding
of non alloy and fine grain steels
Symbol Si Mn Ni Mo
Wo
w2si 050080  [0,90-13
W3si1 0,70-100  [1,30-1,60
Wa4si1 080-120  [1,60-190
. Al Ti+2Zr
Chemical 3 |wem 040080 [0.90-140  [0,05020 [0,05025
composition W3Nit 050090 [1,00-160  [0,80-1,50
W2Ni2 040080 [0.80-140  [2,102,70
WaMo 030070 ]0.90-1.30 0.40-0.60
quirem.
> Minimum impact of N
avg. 47 Joule at
Symbol Yield Tensile A,
——> Min. yield strength (N/mm’) > 35 > 355 440-570 >22%
38 =380 470-600 =20%
42 =420 500-640 =20%
46 =460 530-680 =20%
50 =500 560-720 > 18%
——> GTAW-process, wire and weld metal i
30
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EN CLASSIFICATION OF WELDING CON

ISO 14343-A

Classification of wire electrodes, wires and rods for arc welding stainless
and heat-resisting steels

G 1912 3 L Si LNM 316 LSi

Nb
‘ 20,10-0,25N
. — %0,10-0,20N, 1,52,5Cu
G=GMmAaw  Chemical Classification 40,20-030N, 1,5Cu, 1,0W
w=GTAw  Composition > | si=065-12% e
P = PAW o
S = SAW
[ C T M [ C [ N T Mo [ Other [ C T W T C [ N [ WMo [ Other
iti Fully austenitic, high corrosion resistance (cont.)
012 15 1114 - - - 20255CNL| 004 144 | 19-2 | 4-27 | 4.7
134 0,06 15 | 114 | 3-5 | 04-1 . 0163MNL| 004 5-8 | 18-21 | 15-18 | 2-3
0,12 15 | 16-18 - - B22NL | 004 15 | 4.7 | 20-83 | 2-3
" 7314CuL | 004 2-5 | 269 | 30-3 | 3-4
199 008 | 20 | 18-21 | 9-11 . - | [Special
199L 0,04 20 | 18-21 | 9-11 . - 188 Mn 020 | 45-75 | 17-20 | 7-10 -
199 Nb 0,08 20 18-21 9-11 - Nb 189MnMo | 0,04-14 3-5 18-21 9-11 051 Ll
19122 0,08 20 17-20 | 10-13 2-3 - 20103 010 25 18-21 9-12 1-3 ¥
19123L | 004 20 | 17-20 | 10-13 | 2-3 - 2121 004 25 2-25 | -1 - -
19123Nb | 0,08 20 | 17-20 | 10-13 | 2-3 Nb 212Nb 010 25 2-25 | 11-14 - No
19134NL| 004 1-5 | 17-20 | 12-15 | 3-4 | 020N 23219292L g% gg %%g? 181-1124 2-3 -
Austenitic/Ferritic, high corrosion resistance eatresisting ' g ) . )
293NL | 004 25 | 21-24 | 7-10 | 2-4 9 ‘
2572NL | 004 20 | 24-28 | 6-8 | 1-3 | 020N 1682 008 25 | W16 79 12 ’
2593CuNL| 004 25 | 2427 | 7-10 | 2-4 s 199H | 004008 | 20 | 18-21 | 9-11 . .
2594NL | 004 25 | 24-21 | 8-10 | 2-4 99 254 01 25 | 4-21 | 4-6
S N 212 | 006020 | 1-5 | 20-23 | 10-13
—>  |Fully austenitic, high corrosion resistance 2520 006020 | 1-5 8-27 | 18-2
o 18153L | 0,04 ‘ 1-4 | 16-19 ‘ 14-17 ‘ 2-3 ‘ 9 B0H | 035045 | 25 23-21 | 18-22
Solid wire for : [18165NL| 004 1-4 | 17-20 | 15-19 | 3-5 | 020N9 18 36 025 25 14-18 | 33-37

EN/ISO 17632-A

Classification of tubular electrodes for metal arc welding with or without
a gas shield of non alloy and fine grain steels

T505 INi PM 2 H5 Outershield 81Ni-H

1. All positions
H m|/1 00 2. All positions except vertical down
‘ Dl 5‘5 —max 59) 3. Flat and horizontal-vertical butt / fillet weld
> - g 4. Flat butt and fillet weld
:12 = max.g 5. Vertical down and according to symbol 3
= max.
Z= norequirem. ‘ M = M2 mixed shielding gas (without helium)
A=+20°C . C =100 CO2
0= 0°C Welding
2 z:gg:g positions Symbol Characteristics
4= -40°C . With shielding gas (C en M2)
5= -50°C Type of shielding R | Rutile, slow freezing slag
6= -60°C gas P Rutile, fast freezing slag
B Basic
M Metal powder
Type of electrode Without shielding gas
c)t;':e ——> V | Rutile or basic/ fluoride
W | Basic/fluoride , slow freezing slag
Y Basic/fluoride, fast freezing slag
S Other types
Chemical
> s > Symbol Mn Ni Mo
composition - 70 . =
- ) Mo 14 - 0306
Minimum impact Symbol Yield Tensile A MnMo >14-2,0 - 0306
———> of avg. 47 Joule Ni 14 0,6-0,12 -
at 35 2355 440-570 | 222% 2Ni 14 1826 -
Min. yield strength (N/ 38 2380 470600 | 220% Mm ) " 14,420 52660313 -
in. yleld stren | e ,0-0, -
—> mm2)y g —_— 42 2420 500-640 | =20% NiMo 14 06012 0306
46 > 460 530680 | = 20% Z other
> Flux-cored wire 50 2500 560-720 | =18%
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www.lincolnelectric.eu ELECTRIC

=z
=
<
=
['4
o
[T
S
-
<<
14
w
=z
w
o




EN CLASSIFICATION OF WELDING CON

=
(]
e
<
=
['4
o
z
3 Classification of flux for submerged arc welding
<
5 H5 =max.5
" | S AFB 1 54 AC H5 — >H,(minoog) — > |hoimi
UOJ H15 = max.15
‘ ‘ ‘ ‘ ‘ - Al AC or DC
8500 —> Current type > |DC = DC only
metallurgical behaviour
= T >07
. : 2 >05407
» Metallurgical S | £ T 3 >03a05
behaviour g 4 >01a03
Neutral 5 0a01
5 01303
1. Structural steels, HSLA, etc a ¢ 7 : 03305
PR > 2. Stainless and/or nickel and nickel-based alloys 5 8 >05a07
Applications 3. Surfacing wear-resisting weld e 9 >07
s - silcate g:g + (0, B ?g
T -
>
> Type of flux > 75 |zirconium - silicate ;’g +S5i0,+ M0 ff‘
X z
RS |rutile - siicate Ig + S0, ig
AR |aluminate - rutile :‘g :;g‘ B 2:
ALO, > 2
F = fused AB aluminate - Basic CaF, > 2
—> Manufacturing process ~ —————>| A= aggiomerated ALO.*Si0,+210, 24
M = mixed AS  [aluminate - sifcate oot M5O =
a|aluminate - fluorure | ALO_+ CaF =71
basic Ca0 + g + CaF +in0_|= 5
FB fluorure - basic (S:fF z f
———> Submerged arc welding 7 |any other composition
Classification of wire and wire/flux combinations for submerged arc welding
of non alloy and fine grain steels
S 425 AB S3Si
Symbol \ Mn Ni Mo
. SZ ny other agreed composition
‘*) Chemical N 0,35:0,6 g 0306
Composition S2 0,15 0,80-1,30
S3 1,31-1,75
7 S4 1,76-2,25
= no requirem. S1Si 0,15-0,40 | 0,35-0,60
A=T20%0 Symbol Type of flux s25i 0.15-040 | 0,80-1,30
Ms Manganese-silicate S28i2 0,40-0,60 | 0,80-1,30
Type of cs P S35 0,15-0,40 | 1,31-1,85
e Caloiumsilicate S4si 015040 | 186225
ux 8 Zirconium-siicate S1Mo 035060 045065
RS Rutile-silicate S2Mo 0,05-0,25 | 0,80-1,30 045-0,65
AR inate-ruti S3Mo 1,31-1,75 045-0,65
AB Aluminate utie S4Mo 176225 045065
Aluminate-Basic S2Ni1 0,80-1,30 | 0,80-1,20
AS Aluminate-silicate S2Ni15 0,80-1,30 | 1,21-1,80
AF Aluminate-fluorure basic S2Ni2 0,80-1,30 | 1,81-2,40
B Fluorure-basic S2Ni3 005025 | 080-130 | 281-370 | 0306
. . S2Ni1Mo 0,80-1,30 | 0,80-1,20 | 0,45-0,65
Minimum impact z any other type IS3Ni1,5 1,31-1,70 | 1,21-1,80 -
of avg. S3NitMo 1,31-1,80 | 0,801,220 | 045065
47 Joule at S3Ni15Mo 1.20-1.80 | 120-180 | 0.30-0,50
Multi-run
Tworun Symbol Yield Tensile A,
——> Min. yield strength (\\mm?) ——————————> | Symbol Re Rm 35 2355 440-570 | 222%
3T > 355 > 470 38 2380 470600 | 220%
42 2420 500640 | = 20%
47 >420 >520 46 2460 530-680 | 220%
5T =500 2600 50 2500 560-720 | = 18%
—> Submerged arc welding
32
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WELDING POSITIONS ACCORDING ASME & ISO 6947

GENERAL INFORMATION

Plate-fillet

Plate-fillet

Position
1F

2F

3F

4F

3F +4F

1F
2F
2FR
4F
5F

Plate
1F
1F, 2F
1F, 2F, 3F
1F, 2F, 4F
All qualifications

1F
1F, 2F

1F, 2F, 4F
All qualifications

Pipe
1F
1F, 2F, 2FR
1F, 2F, 2FR
1F, 2F, 2FR, 4F
All qualifications

1F

1F, 2F, 2FR

1F, 2FR

1F, 2F, 2FR, 4F
All qualifications



WELDING POSITIONS ACCORDING ASME & ISO 6947

4
(=]
I
1G 2
PA 1Q g
PA 5
4
o
w
=
w
)
2G
PC
2G
PC
5G
up/down
PF ¢
PG 4
3G
up/down
PF ¢ 6G
PG H-L045
4G 6GR
PE
Position Plate Pipe Plate Pipe
0 1G 1G 1G 1F 1F
8 2G 1G, 2G 1G, 2G 1F, 2F 1F, 2F, 2FR
57 3G 1G, 3G 1F, 2F, 3F 1F, 2F, 2FR
% 4G 1G, 4G 1F, 2F, 4F 1F, 2F, 2FR, 4F
o
0 1G 1G 1G 1F 1F
8 2G 1G, 2G 1G, 2G 1F, 2F 1F, 2F, 2FR
§> 5G 1G, 2G, 4G 1G, 2G 1F, 2F, 4F All qualifications
_°c_‘,’_ 6G +6GR All qualifications  All qualifications  All qualifications  All qualifications
0 2G+5G All qualifications  All qualifications  All qualifications  All qualifications
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GENERAL INFORMATION

SELECTION TABLE

(Applications in stainless steel)

COVERED ELECTRODE SELECTION TABLE FOR STAINLESS STEEL

. Electrode type Remarks
Material number EN Code - - -
First choice Second choice
Ferritic chromium steel
1.4000 X6Cr13
1.4001 *X7Cr14
1.4002 X6CrAl13
14006 X120r13 Arosta 329 ﬁ:ﬁ::é:ﬂ::?&:gg o
1.4008 *GX8CrNi13 Arosta 309S Nichroma ) . -
. heavy material possibly only
1.4016 X6Cr17 Limarosta 309S Arosta 309Mo the capping laver
1.4021 X20Cr13 PRIng 12y
1.4024 *X15Cr13
1.4027 *GX20Cr14
Martensitic chromium steel
. Arosta 329 Alrosta 329: when.low
14113 X6CrMo17 1 Nichroma Arosta 3095 Ni-content is required, for
1.4120 X20CrMo13 Arosta 309Mo Limarosta 3098 heavy mjatenal possibly only
the capping layer
Austenitic chromium-nickel steel
1.4301 X4CrNi18-10
1.4303 X4CrNi18-12
1.4306 X2CrNi19-11 Arosta 304L
1.4308 GX5CrNi18-10 Limarosta 304L-130 Arosta 347
1.4310 X10CrNi18-8 Limarosta 304L-130
1.4311 X2CrNiN18-10 Vertarosta 304L
1.4312 *GX10CrNi18-8
1.4318 X2CrNiN18-7
1.4335 X1CrNi25-21 Jungo 4465
1.4347 *GX8CrNi26-7 Jungo Zeron 100X Jungo 4462
1.4362 X2CrNiN23-4 Arosta 4462 Jungo 4462
* DIN/SEW




SELECTION TABLE

(Applications in stainless steel)

COVERED ELECTRODE SELECTION TABLE FOR STAINLESS STEEL

GENERAL INFORMATION

i Electrode type
Material EN Code - - - Remarks
number First choice Second choice
Austenitic chromium-nickel steel
1.4401 X4CrNiMo 17-12-2
1.4404 X2CrNiMo 17-12-2
1.4406 X2CrNiMoN 17-11-2
14408 GX5rCrINiI(\)/|o 19-11 Arosta 316LLimarosta Arosta 4439, when weld metal
14428 X2CNiMo 18-12-3 3161130 Arosta 4439 | o should not exceed
. Limarosta 316L <0,5%or when an increased
14429 X2CriMoN 17-13-3 Vertarosta 316L Mo-content is required
1.4432 X2CrNiMo 17-12-3 9
1.4435 X2CrNiMo 18-14-3
1.4436 X4CrNiMo 17-13-3
1.4438 X2CrNiMo 18-15-4
1.4439 X2CrNiMoN 17-13-5
1.4446 GX2CNiMoN 17-13-4 Arosta 4439
1.4448 GX6CrNiMo 17-13
1.4460 X3CrNiMoN 27-5-2 Jungo Zeron 100X
1.4462 X2CrNiMoN 22-5-3 Arosta 4462/ Jungo 4462 | Jungo Zeron 100X
1.4463 *GX6CrNiMo 24-8-2
1.4464 *GX40CNiMo 27-5 Jungo Zeron 100X
1.4465 X1CrNiMoN 25-25-2
1.4466 X1CrNiMoN 25-22-2 Jungo 4465
1.4468 *GX3CrNiMoN26-6-3
14469 *GX2CrNiMoN26-7-4 Jungo Zeron 100X

www.lincolnelectric.eu
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GENERAL INFORMATION

SELECTION TABLE

(Applications in stainless steel and nickel base alloys)

COVERED ELECTRODE SELECTION TABLE FOR STAINLESS STEEL AND NICKEL BASE ALLOYS

Material
number

EN Code

Electrode type

First choice

Second choice

Remarks

Austenitic chromi

um-nickel steel

1.4500 GX7NiCrMoCuNb 25-20 Jungo 4500 NiCro 31/27
1.4503 X3NiCrMoTi 27-23 NiCro 31/27 NiCro 60/20
1.4505 X4NiCrMoCuNb 20-18-2 .
1.4506 XSNICrMoCuTi 20-18 Jungo 4500 NiCro 31727
) Arosta 329, when low
1.4510 X3CrTi17 Jungo 309L Arosta 329 Ni-content is required. for
1.4511 X3CrNb17 Arosta 309S Nichroma h teri Iq | th’ .
1.4512 X6CrTi12 Limarosta 3098 Avosta 309Mo. | cavy material only the capping
ayer

1.4513 X6CrMo 17-1
1.4515 *GX3CrNiMoCuN 26-6-3 Jungo Zeron100X
14517 *GX3CrNiMoCuN 26-6-3-3
14529 XINICrMoCuN 25-20-7 NiCro 60/20 NiCroMo 59123
1.4531 GX2NiCrMoCuN 20-18 NiCro 31/27
1.4536 GX2NiCrMoCuN 25-20 Jungo 4500 NiCro 60/20
1.4539 X1NiCrMoCu 25-20-5 Type 304L, TUV approval for
1.4541 XBCrNiTi 18-10 Arosta 304L service temperatures up to
1.4550 X6CINiND 18-10 Arosta 347 Limarosta 304L  |350°C (intergranular corrosion)
1.4552 GX5CrNiNb 18-9 Vertarosta 304L
14558 *X2NiCrAITi 32-20 repair welding
1.4559 *GX7NiCrMoCuNb 42-2 NiCro 60/20 NiCro 70/19

NiCro 60/20
1.4563 X1NiCrMoCu 31-27-4 NiCro 31/27 Arosta 316L

Limarosta 316L130
1.4571 X6CrNiMoTi 17-12-2 Arosta 318 Limarosta 316L | Type 316L, TUV approval for
. o services temperatures up to

14573 X10CrNiMoTi 18-12 Vertarosta 316L |40+ (intergranular corrosion)
14577 X3CrNiMoTi 25-25
1.4580 X6CrNiMoNb 17-12-2 Jungo 4465
1.4581 *GX5CrNiMoNb 18-10 Arosta 318 Ligr;)rsot:taagl-& Arosta 4439, when weld metal
1.4583 X10CrNiMoNb 18-12 Vertarosta 316L Vertarosta 316L ferrite should not exceed <0,5%
1.4585 GX7CrNiMoCuNb18-18 .
1.4586 X5NICtMoCuNb22-18 Jungo 4500 NiCro 31/27




SELECTION TABLE

(Applications in stainless steel and nickel base alloys)

=
o
g
COVERED ELECTRODE SELECTION TABLE FOR STAINLESS STEEL AND NICKEL BASE ALLOYS E
[e]
Material Electrode type w
ateria EN Code - : - Remarks f
number First choice Second choice 2
Heat resistant steels %
o
14712 X10CrSi 6
14713 X10CrAl 7 ) 300L Arosta 329, when low
1.4724 X10CrAl 13 ungo Ni-content is required, for
Arosta 309S Arosta 329 . .
1.4742 X10CrAl 18 Limarosta 309S heavy material only the capping
14746 X8CrTi 25 layer
14762 X10CrAl 24
1.4821 X20CNiSi 25-4
1.4822 GX40CINi 24-5 Arosta 329 Liﬁ?f;:t:%%zs
14823 GX40CINiSi 27-4
14825 GX25CHNiSi 18-9
1.4826 GX40CHNiSi 22-9 NiCro 70/15Mn | .
14828 X15CINiSi 20-12 Arosta 309H NiCro 70/15 | Cro depends on service
1.4832 GX25CINiSi 20-14 NiCro70/19  |temperature
1.4833 XT7CiNi 23-14
Arosta 309H depend
14837 GX40CINiSi 25-12 NiCro 70115/ NiCro 7019 | Arosta 300H rosia epends on
service temperature
1.4840 GX15CINi 25-20
1.4841 X15CINiSi 25-20 ntherma 310
1.4845 X12CrNi 25-21
14847 X8CrNIAITi 20-20
1.4846 X40CrNi 25-21
1.4848 GX40CINiSi 25-20 NiCro 70/15* NiCro 70/15Mn*
1.4849 GX4ONICrSiNb 38-18
1.4850 X15NICrNb 32-21 NiCro 7015
1.4852 GX4ONICrNb 35-25
1.4855 GX30CINiSiNb 24-24 NiCro 70/15* NiCro 70/15Mn*
1.4857 GX4ONICrSi 35-25
1.4859 GX1ONICrNb 32-20 ) §
1.4861 X1ONICr 32-20 NiCro 70/15
1.4864 X12NiCrSi 36-16 . NiCro 70119
1.4865 GX4ONICrSi 36-18 NiCro 70/15 NiCro 70/15Mn
. . . NiCro 70/15
14876 X10NICrAITi 32-20 NiCro 60/20 NG 70719
14878 X12CrNiTi 18-9 Arosta 309H Arosta 347

*for repair welding LINCOLN .
www.lincolnelectric.eu ELECTRIC




GENERAL INFORMATION

COVERED ELECTRODE SELECTION TABLE FOR NICKEL BASE ALLOYS

SELECTION TABLE

(Applications in nickel base alloys)

i Electrode type
Material EN Code - - - Remarks
number First choice Second choice
Creep resistant chromium-nickel steels
1.6901 GX8CrNi 18-10
1.6902 GX6CrNi 18-10 .
1.6905 GX5CrNiNb 18-10 NiCro 70119 .
1.6907 X3CrNiN 18-10
Nickel-Copper-Iron-alloys
2.4360 NiCu30Fe
2.4361 LC-NiCu30Fe .
24365 G-NICu30Nb NiCu70/30 -
24375 NiCu30Al
Nickel-Chromium-Molybdenum-Iron-Alloys
. NiCroMo 59/23
2.4602 NiCr21Mo14W(alloy C22) NiCroMo 60/16 -
2.4605 NiCr23Mo16Al (alloy C59) NiCroMo 59/23 -
. ) NiCroMo 59/23
24610 NiMo16Cr16Ti (alloy C4) NiCroMo 60/16 -
24618 NiCr22Mo6Cu
2.4619 NiCr22Mo7Cu NiCro 60/20
2.4641 NiCr21Mo6Cu
24816 NiCr15Fe NiCro 70/15 .
24817 LC-NiCr15Fe NiCro 70/15Mn NiCro 60120
. NiCroMo 59/23
24819 NiMo16Cr15W (alloy C276) NiCroMo 60/16 -
2.4851 NiCr23Fe NiCro 70/19 NiCro 60/20
24856 NiCr22Mo9Nb NiCro 60/20 NiCroMo 59/23 | \CroMo 59123 only higher
corrosion resistance
2.4858 NiCr21Mo NiCro 60/20 -
2.4867 NiCr60 15
2.4869 NiCr80 20 NiCro 70/15 }
2.4951 NiCr20Ti NiCro 70/15Mn
2.4952 NiCr20TiAl
24975 NiFeCr12Mo .
24976 NiCr20Mo NiCro 60720 :




SELECTION TABLE
(Electrodes for dissimilar joints)
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CALCULATION OF COST PRICE FOR WELDING NON and LOW ALLOY STEELS

=z
(]
2 Y
= Deposit in cm® per electrode
S Type Field of application
L @32 040 850
-
g High recovery electrodes for fillet welds and horizontal V- and X-welds.
& Ferrod 1357 09 o HEME ; ; 71 116
u Ferrod 160T Smooth \A!I’e|d appearance. High welding speed through high recovery of 47 85 142
u 135, 160 %
As Ferrod 160T. Higher welding speed. 160% recovery. Impact 127
Ferrod 165A properties at -20°C 5.1 85
Universalis Rutile type, especially for down hand fillet welding and filing in structural 27 39
steel. Very smooth appearance. 8153 5.12
Cumulo Q(I)I v;;rt]))sitions fillet welding and filling f.i. for pipe welding (except vertical- 25 35
] Rutile all position electrode for most widely application.
ety General construction, pipe welding, including vertical-down. Z¥ &
. General purpose all position electrode. Low open circuit, small
Omnia/Panta diameters for hobby market. 24124 34134
All position rutile, excellent vertical down properties.
Sl Shipbuiding repairs. e . e
Kardo Basic electrode, low yield, low tensile, high impact. 30 44
Baso 48SP Rutile-basic electrode, excellent weldability, start and restart. 3.0 55}
Baso 100 Basic electrode for welding under difficult conditions 25 37 80
Basic electrode, 120% efficiency, for fast filling in all positions in difficult 29 40
s construction work 39 58 ul
. o - " 30 45'
Baso G Basic DC(arc) electrode, 120% efficiency, for fast filling in all positions. 3 58 9.1
Basic electrode, 130% efficiency, Very good notch toughness at low 49
Conarc 48 temperatures. 42 6.12
Basic electrode, 115% efficiency. Very good notch toughness at low 42
Conarc 49C temperatures. 28 6.12 85
Baso 26V Basic electrode for vertical-down welding 27 5.3 85
Basic electrode. All positions. Very good notch toughness at low
Conarc 51 temperatures 22 34 98
Conarc L150  Basic electrode for horizontal fillet welds and filling. 150% efficiency 49 75 16
Basic electrode with approx. 175% efficiency for high deposition rate
Conarc V180 downhand fling 6.1 9.1 127
Conarc V250 Basic electrode with approx.. 245% efficiency for fillet welds and very 127 182

fast filling of horizontal grooves.




CALCULATION OF COST PRICE FOR WELDING NON and LOW ALLOY STEELS

Weld metal volume per meter z
g
Arc time in seconds per electrode Fillet size "a" | Theoretical Formula : =
in mm content in cm® (@xL)“a”in mm &
@32 4.0 250 3 9 z
35 12.3 3
4 16 Z
75 65 68 45 20.3 g
5 25 L
55 30.3 ©
92 86 2
s %0 78 6 3 -
8 64
57 55 10 100
69 69
Theoretical content in cm®
P Formula :
66 62 Thickness V50° ; d (0.466d + v) L
. V60° : d (0.577d +v) L
nmm | v50° | V60° | V70° | y70°:d §0.700d + v} L
66 I/
6 35 39 43 “
59065 59172 8 54 61 69 % *
10 77 88 100 | T -
12 103 19 137 | -1
64 66 m 14 133 155 | 179 | i N L -
16 167 196 | 227 | TR e
84 79 18 205 241 281 L
Theoretical content in cm?
75 95 Thick Formula :
"'I.t!.‘ess X50° : d (0.233d +v) L
: X60° : d (0.228d +v) L
62 64 91 in mm V50° | V60° | V70° | x70°:d (0.350d + v) L
62; 63‘2 9 14 88 98 m
74 8 16 108 122 | 138 .
70 75 18 129 147 | 167 -
79 9% 114 20 153 175 | 200
25 220 255 294 r
67! 83" 95 30 300 349 405 v = Imm
]
Thickness "t" Theoretical Formula :
75' inmm contentincm® | ((d-10)2x 0,27 + 12d - 73)
65 00 90
20 194 Rl
25 288 By "
51 70 86 30 305 ] .
35 516 S & r| |
62 4 104 40 650 -
DETERMINATION OF WELDING COSTS
84 80 75

number of electrodes

‘ weld content deposit per electrode

73 70 75 ‘ price per electrode x number ‘ = costs of electrodes

70 75 ‘ number of electrodes x arc time ‘

total arc time

total arc time x100
percentage duty cycle

total work time x hourly wage

= total work time

wage costs

‘ costs of electrodes + wage costs ‘ — total costs

Note: the percentage of duty cycle depends on
practical conditions, and may vary between 15-45% L I N COLN <

www.lincolnelectric.eu 1) L=350mm  2)L = 450mm ELECTRIC




GENERAL INFORMATION

FERRITE IN WELD METAL : SCHAEFFLER DIAGRAM & WRC 1992

CONSTITUTION DIAGRAM

Ferrite Number

To facilitate international communication (specifications, certifications), the internationally accepted term Ferrite Number (FN) has
been introduced to indicate a delta-ferrite content in stainless steel weld metal.

The Ferrite Number is often used as an indicator of resistance to weld metal hot cracking. This aspect and other engineering
properties have been correlated with the FN value of the weld metal. For various service conditions the following typical levels
reflect good experiences:

« fully austenitic weld metal:

- high corrosion resistance in severe oxidising and reducing acidic and chloride containing media: FN<0.5
- fully austenitic CrNiMoN weld metal, non-magnetic: FN<0.5
- low ferrite CrNiN and CrNiMoN weld metal, cryogenic applications: FN 3-6 or < 0.5
« general purpose stainless steel weld metal with corrosion resistance and high resistance to hot cracking

and microfissures: FN 6-15
« buffer layer of austenitic/ferritic weld deposits for dissimilar joints and buffer layers in clad steel: FN 15-35
« austenitic/ferritic weld metal with high stress and pitting corrosion resistance as well as a balanced structure

for toughness and corrosion: FN 30-70

Control of welding of constructions often requires the determination of the Ferrite Number (FN).

Ferrite Measurement

An internationally accepted standardised method to determine the ferrite content is based upon an arbitrarily defined relationship
between a magnetic force and weld ferrite content. This is necessary because an absolute and correct determination of the ferrite
content is not available as a result of inherent inaccuracy of metallographic examination and the nonexistence of a calibration method
for the absolute ferrite content in stainless steel. The attracting force between a defined permanent magnet and weld metal, containing
delta-ferrite is measured by means of a torsion balance. The values are in fact compared with the values obtained in measurements
using the same magnet, attracting a carbon steel base plate with a non magnetic copper coating of a specified thickness. A calibration
method provides the necessary linear relation. The principles are accepted as the international standard ISO 8249 and AWS A4.2-91.
The European Standardization will adopt the ISO standard.

The range in the revised standards has been extended to 100FN (originally 0-28FN).

Coated thickness standards are available from the “U.S. National Institute of Standards and Technology” (NIST). A precision torsion
balance or the commercially available “Magne Gage” (fig.3) are suitable for the determination of the Ferrite Number under laboratory
conditions (horizontal position). A permanent magnet of defined dimensions and magnetic strength, according 1ISO 8249, shall be used.
Secondary standards for the checking and calibration of field equipment in the range 0-100FN are available from NIST.

Calculation of ferrite content

The ferrite content is estimated on the basis of calculation, using the as deposited weld metal chemical composition. The Cr- and

Ni-equivalent is plotted in diagrams, based on the metallographic studies, such as:

« the Schaeffler Diagram1) , published in 1949, is considered as most suitable for a general picture of weld metal structures for a wide
range of compositions, but not accurate for ferrite containing austenitic weld metals;

+ the DeLong Diagram (1973)2), widely used up to 1985, for a limited range of CrNi (Mo, N)-stainless steel weld metal grades;

+ the WRC 1992 Constitution Diagram (1992), published by Kotecki and Siewert (1992)3) has been based upon the WRC 1988
Constitution Diagram, earlier published by Siewert, McCowan and Olson4) as a result of a review and of more than 950 weld metal
sample analyses and FN determinations (including data from Lincoln Electric). For this diagram, a better accuracy has been reported
due to the accurate determination of the effect of Mn, Si, C, N and Nb.

+ Also reference is made to the ESPY Diagram5) for the calculation of the ferrite content.



FERRITE IN WELD METAL : SCHAEFFLER DIAGRAM & WRC 1992

CONSTITUTION DIAGRAM

Application of Ferrite Diagrams

The various ferrite diagrams are suitable to estimate the Ferrite Number in weld metal. Ongoing verifications indicate that the new WRC
1992 Constitution Diagram provides the best estimate. The old Schaeffler diagram still provide useful information in a wide range of
weld metal compositions. It provides guidelines for dissimilar joints and welding clad steel, calculation of composition and position of the
diluted weld metal.

GENERAL INFORMATION

The following pages contain a reprint of a combination of the Schaeffler and the WRC 1992 Constitution Diagram (fig. 1) and the
standard WRC 1992 Constitution Diagram on full scale (fig. 2). In using these diagrams for the estimation of weld metal structure, one
should always take into account the effects of different welding conditions (temperature/time-cycles, welding parameters, surface
effects) which usually influence FN values, compared with measurements on all weld metal deposit samples.

| Schasffler Dlagram |

25

24

20 S

16

12

Fig. 1 Combined Schaeffler / WRC 1992 Constitution Diagram

www.lincolnelectric.eu




FERRITE IN WELD METAL : SCHAEFFLER DIAGRAM & WRC 1992

CONSTITUTION DIAGRAM
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GENERAL INFORMATION
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Fig. 2 WRC 1992 Constitution Diagram

Position of welding consumables

The position of representative Lincoln Electric Europe welding consumables (table 1) has been marked in the combined Schaeffler-
WRC 1992 Diagram (figure 1) and in the original WRC Diagram.

Table 1 Cr- and Ni-equivalent, calculated according Schaeffler and the WRC'92 Constitution Diagram

WRC'92 Schaeffler WRC'92 Schaeffler
Ident Product ident Product
Creq Ni-eq Creq Ni-eq Creq Ni-eq Creq Ni-eq

A Jungo Zeron 100X 28.6 15.0 29.1 10.5 | Jungo 4500 25.0 273 264 262
B Jungo 4462 26.0 133 269 10.9 J Jungo 4465 272 257 281 252
C  Avosta 304L 19.5 1.9 206 1.0 K NiCro 3127 305 332 317 320
D  Arwosta 347 203 122 214 13 L Arosta 3098 236 142 246 133
E  Awosta316L 208 134 220 125 M Awosta309Mo 254 145 26.7 135
F  Aosta38 215 138 27 128 N Aosta 307 178 133 18.7 14.2
G Aosta 4439 226 213 238 182 O  Arosta 329 254 86 212 74
H  Jungo 4455 23.0 19.9 235 203 P Limarosta312 288 139 30.3 127




FERRITE IN WELD METAL : SCHAEFFLER DIAGRAM & WRC 1992

CONSTITUTION DIAGRAM
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Fig. 3 Magne Gage Fig. 4 Iron content versus factor f

Ferrite Number versus Ferrite Content

The Ferrite Number is not equal to the volumetric ferrite content (%). Although an absolute ferrite content can not be measured
accurately, a reasonable estimate of the ferrite content can be made by dividing the Ferrite Number by the factor f (% ferrite = FN /)
which is dependant of the iron content in the weld metal as shown in figure 4.

Limitations

With the practice of measuring the Ferrite Number or ferrite content, welding conditions deviating from the standardised conditions have
always to be taken into account. Furthermore, comparison tests showed that the accuracy between measurements in various
laboratories may show differences up to +/- 10%.

Lincoln Electric laboratories

Since 1966 the Lincoln Electric and Lincoln Smitweld R&D departments have always been involved in the international development of
ferrite determinations. The laboratories are equipped with calibrated Magne Gages and on site measurement equipment. Primary
coating thickness standards and secondary standards are available for contract calibration work.

References
1) Schaeffler A.E., Metal Progress 56 (1949) p680-680s
2) DeLong W.T., Welding Journal 53 (1974) p273s-286s

4) Siewert T.A., McCowan C.N., Olson D.L., Welding Journal (1988) p289s-298s

)
)
3) Kotecki D.J., Siewert T.A., Welding Journal (1992) p171s-178s
)
5) Espy R.H., Welding Journal 61 (1982) p149s-156s
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PACKAGING AND SIZES

(Solid wires and flux-cored wires)

=

(]

[

<

=

[

o .

|8

Z

O

<

o _

2 £ £

s | . ] | E|E EE

© 2le g8
sls S la

B300 (metal)

S100 (plastic) e — o
m Adaptor : 2158341
1 - A G S |
”””” INl=3 o =
s [ s s
$200 (plastic) I B415 (metal) BT
o

Adaptor : K299 (axis 25mm)
K1504-1 (axis 50mm)

@52 mm
@ 300 mm

@52 mm
@300 mm

S300 (plastic) — BS300 (metal) 7
100 mm 100 mm
Adaptor : K10158
K10158-1 (plastic)
£ |E
77777777 E |E
o |
B[R
IS}
B785 | J
100 kg metal | for SAW wi 100 mm
( 9 metal spoolior wire) Adaptor : K10410



PACKAGING AND SIZES

(Solid wires and flux-cored wires)

50C (metal)

GENERAL INFORMATION

Inner diameter : 300mm
outer diameter : 420mm
Outer width : 110mm

Adaptator: K10075 (axe 25 mm)
Adaptator: K435 (axe 50 mm)

@170 mm
2 305 mm

22RR (metal)

Inner diameter : 230mm
outer diameter : 305mm
Outer width : 96mm

Adaptator: K363P

@230 mm
@ 305 mm

LINCOLN B
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GENERAL INFORMATION

AccuTrak® EcoDrum

250 kg

Advantages

PACKAGING AND SIZES
(Solid wires and flux-cored wires)

- No tangles, tens of thousands of drums made.
- “Integral lifting straps” for crane or fork lift handling.
- No plastic hoods needed eliminating expensive accessories.

- Rigid cardboard construction.

- “Retaining ring” specifically designed for easy pay off.
- Drum is completely recyclable, no metal or plastic parts.

Accu-Pak®

Advantages

- High capacity packaging for high deposition rate process
- Low change-over-time

- Fully recyclable

- Trouble free operation by minimum wire distortion

- Excellent wire placement in the welding joint

- Premium SuperGlaze™ aluminium MIG wire

- Typically designed for robotics applications

Drum dimension @ x H (mm) : 1020 x 1055

Wire Capacity (kg) : 146

Wire diameters (mm):1,2-1,6

Wire grade : 4043 (AlSi5), 5356 (AIMg5), 5183 (AIMg4.5Mn) and
others




PACKAGING AND SIZES

(Submerged arc wires)

AccuTrak®drums

Advantages

- High capacity packaging for high I
deposition rate process

- Low change-over-time

GENERAL INFORMATION

- No turning table needed

- Trouble free operation by
minimum wire distortion

- Wire protection in order to
prevent dust/moisture
contamination

- 2-level stackable(storage)

- Fully recyclable

- Typically designed for hard
automation applications

Decagonal drum SquarePack drum

Drum dimension @ x H (mm) : 1060 x 1055 Drum dimension HxWxL (mm) : 1051 x 720 x 720
Wire Capacity (kg) : 1000 Wire Capacity (kg) : 600

Wire diameters (mm) : 1,6 to 4,0 Wire diameters (mm) : 1,6 to 2,4

Wire grade : Mild and low alloy steels Wire grade : Mild and low alloy steels

Speed-Feed drums

Round drum

Drum dimension @ x H (mm) : 560 x 904
Wire Capacity (kg) : 350/400

Wire diameters (mm) : 1,6 to 4,8

Wire grade : Mild and low alloy steels

SquarePack drum

Drum dimension HXWxL (mm) : 1051 x 720 x 720
Wire Capacity (kg) : 600

Wire diameters (mm) : 1,6 to 4,8

Wire grade : Mild and low alloy steels

www.lincolnelectric.eu




SAHARA ReadyPack®

Sahara ReadyPack®: Warehouse and quiver in pocket format
Electrodes in Sahara ReadyPack® really save time and money. For these electrodes there is no need to store in a conditioned warehouse or
to use redry ovens and quivers. This innovation on an industrial scale has been a success for many years now. Millions of the well known
Sahara ReadyPack® have been consumed in ship building, chemical industry and in offshore projects.
The moisture resistant vacuum packaging fits well with the advantages of the remarkable EMR-Sahara® concept. EMR-Sahara® covered
electrodes are designed to be low in moisture and show a very low moisture absorption. The internationally (IIW) agreed moisture resistance
test demonstrates that the electrodes remain, after exposure during 24 hours at 27°C and 70% R.H., below a maximum hydrogen content of
5 ml/100g which is the criterium to call the electrodes MR: moisture resistant. Even more important is the fact that the electrodes can be
consumed from an opened Sahara ReadyPack® within 12 hours, and still prove to produce a weld deposit with a very low in hydrogen
content (HDM < 5 ml/100g). For a number of EMR-Sahara® electrodes the maximum HDM level is even 3 mi/100g.

GENERAL INFORMATION

A Sahara ReadyPack® actually replaces the functions of a conditioned warehouse and a redry oven, all in pocket format. Storage in a
conditioned warehouse is no longer needed; most efficient is a small storage room at the job site. The use of a redry oven is not
recommended. Up to the moment you open the Sahara ReadyPack®, and during the following period of 12 hours, EMR-Sahara® electrodes
keep their initial quality. The convenient packages are easily carried to the welding place. The content of one or two package is usually good
for one working day. A real cost saving is demonstrated in many cases, mainly because maintenance of quivers and quality control on
redrying procedures is no longer needed. Not to mention the loss of unproductive time in transportation from the redry oven to the job site.
The reliable Sahara ReadyPack® has indeed set a trend in the welding industry.

Properties of the Sahara ReadyPack® and its content, the EMR-Sahara® (basic) electrodes in summary:

+ Diffusible hydrogen level HDM less than 5 mi/100g; a new generation provides even less than 3 ml/100g

+ Low moisture pick-up of the EMR-Sahara electrode coating; 12 hours after opening of the Sahara ReadyPack® still provides electrodes with
a hydrogen content of maximum 5 and 3 mi/100g respectively

+ Storage does not need a conditioned warehouse

+ Intermediate storage in a dry cabinet or quiver is not needed, even not recommended

+ No mix-up of electrodes, as may happen with electrodes outside the packaging for redrying

+ A most efficient handling procedure; cost savings can easily be calculated.

The range of electrodes in the Sahara ReadyPack®
Currently the following moisture resistant very low hydrogen electrodes (basic EMR-Sahara® electrodes) can be supplied in Sahara

ReadyPack® :
H,, max. H,, max.
Type 5H.§'1"| /T::g 3mli100 Type 5”;;*' /'1“;0"9 3 mli100

] 9
Baso G * Kryo 1 *
Conarc 49C * Kryo 1P ¥
Conarc 51 * Kryo 1-180 i
Conarc L150 * Kryo 2 ¥
Conarc V180 * Kryo 3 *
Kardo * Kryo 4 ¢
Conarc 55CT * Arosta 304L
Conarc 60G * Arosta 316L
Conarc 70G * Arosta 4462
Conarc 80 * Jungo 4462
Conarc 85 * Jungo Zeron 100X
SL12G * Limarosta 304L
SL19G * Limarosta 304L-130
SL19G / SL19G(STC) * Limarosta 309S
SL20G / SL20G(STC) * Limarosta 312
SL22G * Limarosta 316L
SL502 * Limarosta 316L-130
SLIr(P91) * Nyloid 2




STORAGE AND HANDLING INSTRUCTIONS FOR COVERED ELECTRODES

1. Scope

Covered arc welding electrodes, manufactured by Lincoln Electric Europe, delivered in their original packaging.
The packaging consists of either:
« cardboard boxes in outer carton for rutile mild steel electrodes.
« foil protected cardboard boxes in outer carton for all other electrodes.
« plastic (PE) boxes with sealed cap, suitable for reclosing
« hermetically sealed round cans : Linc Can™
« hermetically vacuum sealed foil packs (Sahara ReadyPack®) in outer carton for
- basic EMR-SAHARA® electrodes "2 for « mild steel
+ low alloyed high strength steel
+ low temperature fine grain steel
* creep resistant steel
- duplex- and superduplex stainless steel electrodes "
- Ni-base electrodes for 5-9% Ni-steel (Nyloid 2)

GENERAL INFORMATION

'some types also packed in foil protected cardboard boxes
2 for electrodes with a very low hydrogen content in the weld metal (HDM):
HDM max. 3mi/100g weld metal (only valid for electrodes in Sahara ReadyPack)

2. Storage

2a. Storage of electrodes in cardboard boxes requires humidity and temperature controlled storage areas.
In general. recommended storage conditions include:

- temperature 17-27°C, relative humidity max. 60%

- temperature 27-37°C, relative humidity max. 50%.

- Maximum storage period: 3 years.

- Electrode boxes may be stored in layers to a maximum of 5.
2b. Plastic boxes require storage conditions suitable to cardboard boxes
2c. No temperature and humidity requirements are applicable for electrodes in Sahara ReadyPack®, providing that vacuum is present in
undamaged packs. Sahara ReadyPack® in outer cartons can be stored in layers to @ maximum of 5. Prevent damage and heating above
60°C.

3. Handling

3a. Redrying and subsequential holding, as recommended in table 1, is required for products in the following conditions:
rutile electrodes, being humidified for any reason;
- basic low hydrogen electrodes in cardboard boxes;
- basic low hydrogen electrodes, returned from shop floor or damaged Sahara ReadyPack®;
- stainless steel and Ni-base electrodes after long and unknown storage condi-tions (deviating from recommendations).
- RepTec and Wearshield electrodes in plastic (PE) boxes, stored for more than 1 year under conditions as described under section
2a. Or earlier when the conditions deviate form those recommended.

3b. Electrodes in Sahara ReadyPack® can be used without redrying, providing that vacuum is present in the undamaged packaging. The
electrodes can be consumed in the as received condition, direct from the packaging within a period of 8 hours after opening under the
conditions of max. 35°C and max. 90% RH, with the electrodes remaining in the opened packaging and

protected against excessive conditions as condensation, rain, etc.

If vacuum is not present, the electrodes shall follow the redry and holding procedure as recommended in table 1 for the EMR Sahara®
Range.

LINCOLN B .
www.lincolnelectric.eu ELECTRIC




STORAGE AND HANDLING INSTRUCTIONS FOR COVERED ELECTRODES

=z
(]
I
= REDRYING AND HOLDING RECOMMENDATIONS
o
'S
=
- Re-drying | Temp .
E Electrode product groups Time (h)* (°C) Holding
= H .
o | Mo steek: 05-1h 70-80 Cabinet 10-20°C above
- rufle E6013 1-2h 100-120 ambient temperature
- rutile E6012, E7024 P
- basic low hydrogen (HDM <8 ml/100g) 2-6h 250-375
- basic very low hydrogen* 2-6h 325-375 a. holding oven unlimited time at 120-180°C
b. quiver max. 10h at RT-125°C
Low alloyed: " 2.6h 305375 (see illustration fig. 1)
- basic very low hydrogen ¢. plastic (PE) box (RepTec and Wearshield electrodes)
Hardfacing (Wearshield) electrodes max. 2 weeks workshop
conditions
Maintenance & Repair (RepTec) electrodes
Stainless steel:
1-6h 200-300
- non EMR-SAHARA electrodes . g Holding oven unlimited time at 75-125°C quiver max. 10h
1-6h 125-300
- EMR-SAHARA range at RT-125°C
Ni-base 1-6h 200-300

* Redrying can be repeated twice within the indicated max. time of 6h. Redrying of electrodes should be carried out by taking them out of the
packaging and place the electrodes in approx. 3 cm thick layers in a temperature controlled air-circulation oven.

**|f these EMR-SAHARA® electrodes are redried a maximum hydrogen content HDM of max. 5ml/100g is valid.



STORAGE AND HANDLING INSTRUCTIONS FOR COVERED ELECTRODES
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Figure 1: %
Recommended handling procedure of EMR-SAHARA® electrodes after removal either from a regular cardboard box or vacuum sealed Sahara 8
ReadyPack® F
-
<<
i
Electrodes in cardboard boxes Electrodes in vacuum sealed E
D Sahara Ready Pack o
Redry oven
2h/325-375°C
Cooling cabinet Holding oven
120-180°C
Shop floor
\
¢ Open ready pack - Sol
Consuming
electrodes from
open Sahara Ready
Packwithin 8h after
Quiver opening
RT-125°C|
~
» . P
4 welding activity
Left-over
electrodes
Return for redrying i
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STORAGE AND HANDLING INSTRUCTIONS FOR FLUX-CORED WIRES

=z
(]

=

<

= 1. General

S

L Tubular cored wires with the following trade names are supplied in various spooling and packaging:
a

é Product family Packaging

% Outershield spool in plastic bag in cardboard box

o

spool in Al/PE vacuum packaging in cardboard outerbox or
spool in plastic protection on pallet

Innershield spool in cardboard box or plastic bucket or hermetically sealed cans
Lincore
Cor-A-Rosta spool in aluminium (vacuum) bag in cardboard box

2. Storage

Exposure to a humid environment with only a relative thin plastic foil shall be prevented.

Tubular wire, packed in the original foil and cardboard box requires controlled warehouse conditions such as:
- temperature 17-27°C, relative humidity: max. 60%
- temperature 27-37°C, relative humidity: max. 50%

Innershield wire in plastic buckets or in hermetically sealed cans and Outershield as well as Cor-A-Rosta in Al/PE bags under vacuum,
if applicable, do not require measures against moisture pick-up. Damage of the packaging shall be prevented.

3. Handling

3a. Outershield, Innershield xxx-H types and Cor-A-Rosta

Spools outside the protective packaging allow exposure to normal workshop conditions during max. 72 hours;
3b. Innershield, non xxx-H types:

Spools outside the protective packaging allow 2 weeks exposure to normal workshop conditions.

In all cases the products require protection against contamination with moisture, dirt and oil products. During interruption of the
production process for more than 8 hours, wire spools shall be stored in their plastic bag in the above-mentioned storage conditions.

4. Deteriorated product

Cored electrode products that are rusty, have suffered from serious water and moisture contamination, or have been exposed to the
atmosphere over long periods of time cannot be restored in their original condition and should be discarded.



STORAGE AND HANDLING INSTRUCTIONS FOR SUBMERGED ARC FLUX

1. Scope

Trade name: 761, 780, 781, 782, 802, 860, 880, 882, 888, 960, 980, 995N, 998N, 8500, P223, P230, P240, P2000,
P2007, P2000S, P7000.

Packaging: plastic bags, bulk bag, sealed metal drums and Sahara ReadyBag™

GENERAL INFORMATION

2. Storage, Handling & Redrying

Lincoln flux can be used directly from its original, undamaged container. Flux that has been exposed to high humidity or condensation
should be redried. To redry flux, remove the flux from its original packaging, heat temperature between 260°C and 480°C long enough
to raise the entire bulk of the flux to this temperature for a minimum of one hour. One way to accomplish this is to redry the flux in
shallow trays (around 5 cm deep). If using an oven, in which heating rods are inserted into the flux, care must be taken so that the
temperature of the flux immediately adjacent to the rods does not exceed 480°C.

For applications requiring diffusible hydrogen control, storage, handling & redrying recommendations will depend on package type:

Steel drums and Sahara ReadyBag™

Material packaged in steel drums and Sahara ReadyBag™ does not need to be stored in a humidity controlled environment. It should
however, be protected from the elements (not store outside). Material in steel drums can be stored indefinitely and be used directly from
the container.

Polypropylene bag or bulk bag with polypropylene liner.

Material packaged in a polypropylene bag or in bulk bag with polypropylene liner needs to be stored in a humidity controlled
environment at a humidity level of < 70% relative humidity. Material stored in this manner for a period not exceeding six months can be
used directly from the package with no further treatment. Material stored longer than six months needs to be dried according the
redrying process describe above.

If the diffusible hydrogen control is very strict then the flux should be redried immediately prior to use at a temperature of 425°C.

3. Recycling

Non consumed flux, collected from the weld, shall be cleaned from slag, metal and/or other type of contaminations (organic).
Damage of the flux by heavy impingments in transport systems shall be prevented. Prevent separation of different grain fractions in cyclones
orin "dead" corers. Refreshment of the flux is recommended by adding 10-40% of new flux to the returned flux.

LINCOLN B n
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SMAW Process

Shielded Metal Arc Welding / Stick (M.M.A.) Welding

Welding direction

Electrode core
Coating Shielding atmosphere
Arc Molten slag
Weld pool Solidified slag
Parent meterial Solidified weld metal

In this welding process, an electric arc is created between a coated consumable electrode and
the work piece to be welded, causing the parent material to be fused together and the elec-
trode to melt. The electrode is of similar material as the parent material, and by melting pro-
vides the weld (or joint) with a reinforcing filler material. The electrode may be coated with
basic, rutile or cellulose material, and as the coating burns it protects the arc and weld pool
from the atmosphere with a gaseous shroud, the slag which solidifies over the newly deposit-
ed weld also protects it from the atmosphere.

Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request % n
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Fleetweld® 5P+

Cellulosic electrode

AWS A5.1 :E6010
IS0 2560-A 1E423C25

General description

Cellulosic coated electrode for pipe and general welding
Gives high ductility root welds

Very deep penetration ensures sound root pass

Easy striking, easy slag release

High volume of generated gas eliminates porosity
Reduces problems from dirt and oil on surface

Welding positions

| 5} &

ISO/ASME  PF/5Gup PG/5Gdown

Approvals

LR TuvV
3 +

Chemical composition (W%), typical, all weld metal
C Mn Si
0.15 0.50 0.25

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -29°C -30°C
Required: AWS A5.1 min. 331 min. 414 min. 22 27
1S0 2560-A min. 420 500-640 min. 20 47
Typical values AW 440 520 26 70 65

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 350
Unit: metal can Pieces / unit 325 205 130 83
Net weight/unit (kg) 5.0 5.2 5.1 5.1
Identification  Imprint: 6010-FW5P+ Tip Color: none Fleetweld® 5P+: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC
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Fleetweld® 5P+

Materials to be welded

Steel grades/Code Type

Pipe material

EN 10208-1 L 210, L 240
EN 10208-2

EN 10216-1/10217-1

API 5LX
Gaz de France

Calculation data

L 240, L 290, L 360
P 235, P 275, P 355
X42, X46, X52
X42, X46, X52

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x350 40-70 DC+ 15.8
3.2x350 65-130 DC+ 26.2
4.0x350 90-175 DC+ 40.0
5.0x350 140-225 DC+ 61.5

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PF/5G up PG/5G down
Diameter (mm)
2.5 55A 65A
32 90A 110A
4.0 130A 150A
5.0 150A 165A

Remarks/ Application advice
Preheating pipe material L360 (X52) required (acc. EN 1011-1).

Pipeclamps to be removed after finishing root pass, start welding hot pass (within 5 min) after root pass
Use electrodes directly from metal cans




Rutile electrode

Classification
AWS A5.1 :E6012
IS0 2560-A :E380RC 11

General description

All position rutile electrode with excellent vertical down welding properties
Shipbuilding repairs

Excellent on painted or rustcovered steel

Recommended for bridging wide gaps

Weldable in all positions with one current setting

Welding positions Current type

LT

ISO/ASME ~ PA/1G PB/2F PC/2G  PF/3Gup PG/3Gdown PE/4G

Approvals
ABS BV DNV GL LR RMRS Tov
2 2 2 2 2 2 +

Chemical composition (w%), typical, all weld metal

C Mn Si
0.12 0.5 0.6

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
1S0 2560-A min. 380 470-600 min. 20 min. 47
Typical values AW 470 550 23 56

Packaging and available sizes

Diameter (mm) 25 32 40 5.0
Length (mm) 350 350 350 350
Unit: box Pieces / unit 145 180 120 80
Net weight/unit (kg) 2.8 5.0 5.0 5.2
Identification  Imprint: 6012 / SUPRA Tip Color: none Supra®: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC
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Supra®

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275
Ship plates

ASTM A 131 Grade A, B, D
Fine grained steel

EN 10025 part 3 S275

EN 10025 part 4 S275

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 70-90 AC 47 109 0.8 17.5 90 1.58
3.2x 350 95-130 AC 64 175 1.1 27.6 53 1.45
4.0 x 350 130 - 170 AC 66 330 1.4 4.1 39 1.61
5.0 x 350 170 - 250 AC 7 534 1.8 63.6 26 1.63

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PG/3G down PE/4G
Diameter (mm)
2.5 85A 80A 80A 80A 80A 80A
32 115A 115A 120A 120A 120A 120A
4.0 155A 170A 155A 160A 180A 155A
5.0 190A 220A 240A 190A

Remarks/ Application advice
Weldable in all positions with one current setting




Rutile electrode

Classification
AWS A5.1 :E6013
IS0 2560-A :E420RC 11

General description

Rutile general purpose, all position electrode, including vertical down
Vertical down only applicable for “clean” structural steel
Also weldable with low Open Circuit Voltage transformers (min. OCV 42V)

Welding positions Current type

AC/DC -

£
K
T
cn
E:
=

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup PG/3Gdown PE/4G

Approvals
ABS BV DNV GL LR TOv
2 2 2 2 2 +

Chemical composition (W%), typical, all weld metal
C Mn Si
0.07 05 05

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 520 550 26 60

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 350 350 350
Unit: box Pieces / unit 145 155 120
Net weight/unit (kg) 28 48 54
Identification  Imprint: 6013 / PANTA Tip Color: none Panta®: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC
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Panta®

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A 131

Cast steel

EN 10213-2

Pipe material

EN 10208-1

EN 10208-2

API 5L.X

EN 10216-1/

EN 10217-1

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

S185, S235, 5275
Grade A, B, D

G P 240R

210, L240, L290
240, L290

X42, X46

P235, P275

P235, P265, P295

S275
§275

Calculation data

Sizes Current Current Arc time Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* H(kg/h) (kg) B 1N
2.5x 350 70 - 90 AC 47 0.8 17.5 90 1.58
3.2x350 110- 130 AC 59 1.1 29.5 54 1.58
4.0 x 350 130 - 160 AC 59 1.7 424 37 1.57

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PG/3G down PE/4G
Diameter (mm)
25 80A 75A 75A 75A 75A 75A
32 120A 115A 125A 115A 125A 115A
4.0 175A 165A 160A 160A 170A 160A

Remarks/ Application advice

Vertical down only applicable for “clean” structural steel




Rutile electrode

Classification
AWS A5.1 :E6013
IS0 2560-A :E380RC 11

General description

Rutile general purpose, all position electrode, including vertical down
Soft arc therefore suitable for relative thin plates and bridging wide gaps
Excellent in pipe welding and construction

Good start and restart behaviour

Also weldable with low Open Circuit Voltage transformers (min. OCV 42V)
Good X-ray soundness

Welding positions

LKEEEETREYFE

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup PG/3Gdown PE/4G ~ PF/5Gup PG/5Gdown

Approvals
Tov
+

Chemical composition (W%), typical, all weld metal
C Mn Si
0.09 0.5 0.4

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
1S0 2560-A min. 380 470-600 min. 20 min. 47
Typical values AW 500 540 24 60

Packaging and available sizes

Diameter (mm) 20 25 32 4.0
Length (mm) 300 350 350 350
Unit: box Pieces / unit 235 145 155 120
Net weight/unit (kg) 24 28 48 54
Identification  Imprint: 6013 / PANTAFIX Tip Color: none Pantafix: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
70 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
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Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A 131

Cast steel

EN 10213-2

Pipe material

EN 10208-1

EN 10208-2

API 5L.X

EN 10216-1/

EN 10217-1

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

S185, S235, 5275
Grade A, B, D

G P 240R

210, L240, L290
240, L290

X42, X46

P235, P275

P235, P265, P295

S275
§275

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (kg) B 1N
2.0x 300 40-75 AC 4 58 0.5 10.4 178 1.98
2.5x 350 50 - 90 AC 60 130 0.7 17.8 88 1.57
3.2x 350 70-130 AC 66 206 1.0 295 53 1.58
4.0 x 350 130-175 AC 72 333 1.3 436 37 1.61
4.0 x 450 130 - 175
5.0 x 450 185 - 230
* stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PF/3G up PG/3G down PE/4G
Diameter (mm)
25 80A 75A 75A 75A 75A 75A
32 120A 115A 125A 115A 125A 115A

Remarks/ Application advice

Vertical down only applicable for “clean” structural steel




Rutile electrode

Classification
AWS A5.1 :E6013
IS0 2560-A :E420RC 11

General description

Rutile general purpose, all position electrode, including vertical down
Applicable for “clean” structural steel

Smaller diameters excellent for hobby market

Very suitable for low open circuit voltage transformers

Welding positions

L= T

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup PG/3Gdown PE/4G

Approvals
ABS BV DNV GL LR RMRS
2 2 2 2 2 2

Chemical composition (W%), typical, all weld metal
C Si
0.07 0.5 0.5

=
S

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 520 550 26 60

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: box Pieces / unit 155 155 120
Net weight/unit (kg) 2.8 48 54
Identification  Imprint: 6013 / OMNIA Tip Color: none Omnia®: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
72 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
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Materials to be welded

Steel grades/Code

Type

General structural
EN 10025
Ship plates
ASTM A 131
Cast steel
EN 10213-2
Pipe material
EN 10208-1
EN 10208-2
API 5L.X

EN 10216-1/
EN 10217-1

Boiler & pressure vessel steel

EN 10028-2

Fine grained steel
EN 10025 part 3
EN 10025 part 4

steel

S185, S235, 5275
Grade A, B, D

G P 240R

210, L240, L290
240, L290

X42, X46

P235, P275

P235, P265, P295

S275
§275

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
1.8 x 300 40 - 60 AC 40 38 0.4 8.4 210 1.75
2.5x 350 65 - 90 AC 52 108 0.8 18.5 85 1.59
3.2x350 95-130 AC 65 229 1.0 311 53 1.67
4.0 x 350 130 - 160 AC 72 333 1.3 436 37 1.61
5.0 x 450 170 - 240 AC 106 740 21 92.2 16 1.47

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PG/3G down PE/4G
Diameter (mm)
18 45A
25 80A 75A 75A 75A 75A 75A
32 120A 115A 125A 115A 1257 115A
4.0 175A 165A 160A 160A 170A 160A
5.0 240A 240A 250A

Remarks/ Application advice

Vertical down only applicable for “clean” structural steel




Omnia® 46

Rutile electrode

Classification
AWS A5.1 :E6013
IS0 2560-A :E420RC 11

General description

Rutile general purpose, all positions electrode

Applicable for “clean” structural steel (2.5, 3.2, 4.0 mm)

Smaller diameters excellent for hobby market

Very suitable for low open circuit voltage transformers (min. OCV 42 V)

Welding positions

MMEW AC/DC -

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup PG/3Gdown PE/4G ~ PF/5Gup PG/5Gdown

Approvals
ABS BV DNV GL LR OV
2 2 2 2 2 +

Chemical composition (W%), typical, all weld metal
C Si
0.06 0.5 0.45

=
S

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 430 480 26 60

Packaging and available sizes

Diameter (mm) 20 25 32 3.2 4.0 40
Length (mm) 300 350 350 450 350 450
Unit: box Pieces / unit 370 250 175 150 110 95
Net weight/unit (kg) 42 48 5.3 6.2 5.0 5.9
Unit: Linc Pack Pieces / unit 89 54 33 - 22 -
Net weight/unit (kg) 1.0 1.0 1.0 - 1.0 -
Identification  Imprint: 6013-Omnia 46 Tip Color: yellow Omnia® 46: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
74 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
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Omnia® 46

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A 131

Cast steel

EN 10213-2

Pipe material

EN 10208-1

EN 10208-2

API 5LX

EN 10216-1/

EN 10217-1

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

S185, S235, S275
Grade A, B, D

G P 240R

210, L240, L290
1240, L290

X42, X46

P235, P275

P235, P265, P295

§275
§275

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.0x300 50-60 AC 43 57 0.5 1.4 154 1.68
2.5x350 70-90 AC 68 134 0.6 19.2 84 1.60
3.2x350 90-125 AC 80 220 0.9 30.3 50 1.51
3.2x450 100-135 AC 102 303 0.9 4.3 38 1.56
4,0x350 140-190 AC 74 323 15 455 33 1.49
4.0x450 150-200 AC 95 456 1.5 62.1 26 1.58
5.0x450 180-240 AC 115 662 18 105.5 17 1.75
* stub end 35 mm
Welding parameters, optimum fill passes
Welding positions  PA/1G PB/2F PC/2G PF/3Gup  PG/3G down PE/4G PF/5Gup  PG/5G down
Diameter (mm)
2.0 55A 55A 55A 50A 55 A 50A 55A
2,5 80A 85A 85A 80A 85A 85A 80A 85A
32 110A 115A 115A 110A 115A 110A 110A 115A
4.0 170A 175A 175A 175A 180A 175A 175A 180A
5.0 220A 230A 230A

h B




Omnia® 46+

Rutile electrode

AWS A5.1 :E6013
IS0 2560-A :E420RC 11

General description

Rutile general purpose electrode

Excellent for downhand and vertical up welding; not advised for vertical down welding
Very smooth arc, virtually no spatter

Excellent bead appearance, flat beads and self releasing slag

Very suitable for thin plates

Welding positions Current type

EEE AC/DC +/-

ISO/ASME ~ PA/1G PB/2F PC/2G  PF/3Gup PG/3Gdown PE/4G ~ PF/5Gup PG/5Gdown

Chemical composition (W%), typical, all weld metal

C Mn Si
0.08 0.5 0.3

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 430 480 26 60

Packaging and available sizes

Diameter (mm) 25 3.2
Length (mm) 350 350
Unit: box Pieces / unit 250 190
Net weight/unit (kg) 48 5.5
Identification  Imprint: 6013 Tip Color: none Omnia® 46+: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
76 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
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Omnia® 46+

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275
Ship plates

ASTM A 131 Grade A, B, D
Cast steel

EN 10213-2 G P 240R

Pipe material

EN 10208-1 210, L240, L290
EN 10208-2 240, L290

API 5L.X X42, X46

EN 10216-1/ P235, P275

EN 10217-1

Boiler & pressure vessel steel

EN 10028-2 P235, P265, P295
Fine grained steel

EN 10025 part 3 S275

EN 10025 part 4 S275

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x350 60-95 AC 68 134 0.6 19.2 84 1.60
3.2x350 90-135 AC 80 220 0.9 289 50 1.51

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions ~ PA/1G PB/2F PC/26G PF/3Gup PG/3Gdown  PE/4G PF/5G up  PG/5G down
Diameter (mm)

25 80A 85A 85A 80A 85A 85A 80A 85A

32 110A 115A 115A 110A 115A 110A 110A 115A

"k




Cumulo®

Rutile electrode

Classification
AWS A5.1 :E6013
IS0 2560-A :E380R12

General description

Rutile, all position electrode (except vertical down)
Excellent for pipe welding and construction work
Smooth side wall wetting

Good X-ray soundness

Welding positions

ng g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
ABS BV DNV GL LR OV
2 2 2 2 2,2Y +

Chemical composition (W%), typical, all weld metal
C Si
0.1 0.5 0.4

=
S

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
1S0 2560-A min. 380 470-600 min. 20 min. 47
Typical values AW 500 540 25 55

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: box Pieces / unit 150 175 115
Net weight/unit (kg) 29 5.2 53
Identification  Imprint: 6013 / CUMULO Tip Color: none Cumulo®: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
78 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
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Cumulo®

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275
Ship plates

ASTM A 131 Grade A, B, D
Cast steel

EN 10213-2 G P 240R

Pipe material

EN 10208-1 210, L240, L290
EN 10208-2 240, L290

API 5L.X X42, X46

EN 10216-1/ P235, P275

EN 10217-1

Boiler & pressure vessel steel

EN 10028-2 P235, P295

Fine grained steel

EN 10025 part 3 S275

EN 10025 part 4 S275

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 65 - 90 AC 52 120 0.8 18.7 86 1.61
3.2x 350 85-130 AC 66 181 1.1 29.7 51 1.53
4.0 x 350 130 - 180 AC 62 345 1.6 46.5 36 1.69

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 95A 85A 85A 75A 75A 75A
32 135A 135A 120A 120A 120A 120A
4.0 160A 160A 155A 140A 140A

ek B




Universalis®

Rutile electrode

AWS A5.1 :E6013
IS0 2560-A :E420RR 12

General description

Rutile electrode, especially for down hand welding in structural steel
Smaller sizes (2.0 & 2.5 mm) most versatile for thin plate material
Very smooth appearance

Self releasing slag

Welding positions

LI T

ISO/ASME ~ PA/1G PB/2F  PC/2G  PE/4G

Approvals

ABS BV DNV GL LR TV
2y 2y 2y 2 2 +

Chemical composition (W%), typical, all weld metal
C Mn Si
0.1 0.6 0.4

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 331 min. 414 min. 17 not required
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 480 560 26 50

Packaging and available sizes

Diameter (mm) 20 25 32 3.2 4.0
Length (mm) 300 350 350 450 450
Unit: box Pieces / unit 200 130 140 125 80
Net weight/unit (kg) 2.4 28 48 5.8 5.9
Identification  Imprint: 6013 / UNIVERSALIS Tip Color: none Universalis®: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Universalis®

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A 131 Grade A, B, D, AH32 to DH36
Cast steel

EN 10213-2 G P 240R

Pipe material

EN 10208-1 1210, L240, L290, L360
EN 10208-2 1240, L290, L360.

API 5L.X X42, X46, X52, X60

EN 10216-1/ P235, P275

EN 10217-1 P355

Boiler & pressure vessel steel

EN 10028-2 P235, P265, P295, P355
Fine grained steel

EN 10025 part 3 S275, S355

EN 10025 part 4 S275, S355

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ®) (s)* E(kJ) H(kg/h) (ko) B 1N
2.0 x 300 40 - 65 AC 4 58 0.5 1.4 178 2.00
2.5x 350 70 - 100 AC 51 134 0.8 211 93 1.96
3.2x350 100 - 140 AC 57 281 1.3 39.3 47 1.85
3.2x 450 100 - 140 AC 69 341 1.5 49.6 36 1.79
4.0 x 450 150 - 200 AC 69 483 2.1 66.9 25 1.67

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PE/4G
Diameter (mm)
2.0 50A
25 100A 95A 85A 85A
32 130A 120A 115A 105A
4.0 185A 185A 160A 130A
5.0 260A 260A

Remarks/ Application advice
Best choice for welding thin plates.
High yield strength steels such as $355, L360, P355 and X60 preheat according EN 1011-1




Ferrod 165A

High recovery rutile electrode

Classification

AWS A5.1 :E7024-1
IS0 2560-A :E422RAT3

General description

Rutile coated electrode with brittle slag, for fillet welds and horizontal V- and X-welds
160% recovery, high welding speed

Good X-ray soundness

Even in narrow gaps and rusty materials easy slag release

Class 3 approved

Welding positions Current type

LKZI=

ISO/ASME ~ PA/1G PB/2F PC/2G

Approvals

ABS DNV GL LR v
3,3Y 3 3 3,3Y +

Chemical composition (w%), typical, all weld metal
c Mn Si
0.07 0.95 0.3

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -10°C -18°C -20°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 475 520 26 70 67

Packaging and available sizes

Diameter (mm) 32 4.0 50
Length (mm) 450 450 450
Unit: box Pieces / unit 99 60 4
Net weight/unit (kg) 6.1 5.6 6.0
Identification  Imprint: 7024-1 / FERROD 165A Tip Color: none Ferrod 165A: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Ferrod 165A

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

$185, S235, S275, S355

Ship plates

ASTM A 131 Grade A, B, D, AH32 to DH36
Cast steel

EN 10213-2 G P 240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360.

API 5L.X X42, X486, X52

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

P235, P265, P295

$275, S355
§275, S355

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x 450 125 - 155 AC 75 326 1.9 62.9 25 1.39
4.0 x 450 140 - 235 AC 65 527 36 96.5 15 1.39
5.0 x 450 210 - 330 AC 68 853 5.3 144.9 10 1.39

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G
Diameter (mm)
32 160A 150A 150A
4.0 220A 200A 195A
5.0 310A 290A

Remarks/ Application advice
High yield strength steels such as $355, L360, P355 and DH36 preheat according EN 1011-1




High recovery rutile electrode

Classification

AWS A5.1 :E7024
IS0 2560-A :E380RR 53

General description

Rutile electrode for fillet welds and horizontal V- and X-welds
High welding speed

Smooth weld appearance

Self releasing slag

High recovery (140%)

Welding positions Current type

LKZI=

ISO/ASME ~ PA/1G PB/2F  PC/2G

Approvals
ABS BV DNV GL LR RMRS OV
2Y 2Y 2Y 2Y 2Y 2Y +

Chemical composition (W%), typical, all weld metal
C Mn Si
0.08 05 0.35

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1ISO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 400 min. 483 min. 17 not required
1S0 2560-A min. 380 470-600 min. 20 47
Typical values AW 460 530 25 54

Packaging and available sizes

Diameter (mm) 32 4.0 50
Length (mm) 450 450 450
Unit: box Pieces / unit 90 65 45
Net weight/unit (kg) 55 5.7 59
Identification  Imprint: 7024 / FERROD 135T Tip Color: none Ferrod 135T: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A131

Cast steel

EN 10213-2

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

$185, S235, S275, S355
Grade A, B, D, AH32 to DH36
G P 240R

P235, P265, P295, P355

S275, S355
§275, S355

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x 450 130 - 150 AC 85 344 1.6 61.3 27 1.67
4.0 x 450 180 - 200 AC 92 515 22 87.7 18 1.67
5.0 x 450 275 - 300 AC 86 735 3.7 129.9 1 143

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G
Diameter (mm)
32 150A 140A 140A
40 200A 190A 190A
5.0 290A 280A

Remarks/ Application advice
High yield strength steels such as $355, L360, P355 and DH36 preheat according EN 1011-1




Ferrod 160T

High recovery rutile electrode

Classification

AWS A5.1 :E7024
IS0 2560-A :E420RR73

General description

Rutile electrode for fillet welds and horizontal V- and X-welds

Very high welding speed

Smooth weld appearance, very good slag release

High recovery (160% for 3.2 and 4.0 mm electrodes, and 180% for 5.0 mm electrodes)

Welding positions

LKZI=

ISO/ASME ~ PA/1G PB/2F  PC/2G

Approvals

ABS BV DNV GL LR TV
2y 2y 2y 2 2 +

Chemical composition (W%), typical, all weld metal
C Mn Si
0.07 0.9 0.6

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 400 min. 483 min. 17 not required
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 450 570 26 70

Packaging and available sizes

Diameter (mm) 32 40 5.0 6.0
Length (mm) 450 450 450 450
Unit: box Pieces / unit 85 60 35 30
Net weight/unit (kg) 6.4 6.3 5.8 6.5
Identification ~ Imprint: 7024 / FERROD 160T Tip Color: none Ferrod 160T: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Ferrod 160T

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A131

Cast steel

EN 10213-2

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

$185, S235, S275, S355
Grade A, B, D, AH32 to DH36
G P 240R

P235, P265, P295, P355

S275, S355
§275, S355

Calculation data

Sizes Current

Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x450 130 - 160
4.0x 450 180 - 220 90 554 2.6 92.7 15 1.43
5.0 x 450 280 - 300 78 897 5.4 166.7 9 1.43

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F
Diameter (mm)
32 150A 140A
4.0 210A 200A
5.0 300A 280A

Remarks/ Application advice

High yield strength steels such as $355, L360, P355 and DH36 preheat according EN 1011-1




Gonia 180

High recovery rutile electrode

Classification

AWS A5.1 :E7024
IS0 2560-A :E420RR73

General description

Rutile electrode for fillet welds and horizontal V- and X-welds
190% recovery

Very high welding speed

Smooth weld appearance

Self releasing slag

Welding positions Current type

LKZI=

ISO/ASME ~ PA/1G PB/2F PC/2G

Approvals
ABS BV CRS DNV GL LR RINA RMRS
2 2Y 2Y 2 2Y 2 2 2

Chemical composition (w%), typical, all weld metal
c Mn Si
0.07 1.0 0.35

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) 0°C
Required: AWS A5.1 min. 399 min. 482 min. 17 not required
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 450 525 27 75

Packaging and available sizes

Diameter (mm) 40 5.0 6.3
Length (mm) 450 450 450
Unit: box Pieces / unit 55 35 23
Net weight/unit (kg) 5.8 5.8 5.7
Identification  Imprint: 7024 / GONIA 180 Tip Color: blue Gonia 180: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
88 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request

www.lincolnelectric.eu




Gonia 180

Materials to be welded

Steel grades/Code

Type

General structural steel

EN 10025

Ship plates

ASTM A131

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

$185, S235, S275, S355
Grade A, B, D, AH32 to DH36
P235, P265, P295, P355

S275, S355
§275, S355

Calculation data

Sizes Current

Current

Arc time

Energy Dep.rate Weight/ Electrodes/ kg Electrodes/

Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
4.0 x 450 200 - 240 AC 78 515 34 100.0 14 1.35
5.0 x 450 280 - 300 AC 85 816 49 157.7 9 1.35
6.3 x 450 350 - 375 AC 102 1320 6.5 248.0 6 1.35

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G
Diameter (mm)
4.0 210A 200A 200A
5.0 300A 280A
6.3 390A 360A

Remarks/ Application advice

High yield strength steels such as $355, L360, P355 and DH36 preheat according EN 1011-1




Baso® 48 SP

Basic electrode

Classification
AWS A5.1 :E7018-1 H8
IS0 2560-A :E 46 3B 32 H10*

* also complies to E 46 3 BR 32 H10

General description

Rutile basic coated electrode with excellent start- and restart properties
Weldable on AC and DC

Stable arc, also at low amperage

Popular at welding schools

Min. 60 Volt is recommended

Good mechanical and impact properties down to -30°C (47 J)

Low hydrogen content (Hom < 8 mi/100g)

g | == 925AC/DC+/-

2 B Sy e
94.0AC/DC +

ISOUASME  PA1G  PBI2F  PC/26  PF/36up  PE4G 05.0AC/DC +

Approvals
ABS BV DNV LR Tlv
3YH10 HHH 3YH5  3,3VH10 +

Chemical composition (W%), typical, all weld metal
C Mn Si Hom
0.075 14 0.65 7miA00 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -30°C -46°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 590 640 25 90 60

Packaging and available sizes

Diameter (mm) 25 32 32 4.0 4.0 5.0
Length (mm) 350 350 450 350 450 450
Unit: box Pieces / unit 125 78 78 50 50 50
Net weight/unit (kg) 25 26 33 25 34 5.5
Unit: SRP Pieces / unit 44 51 - 27 - -
Net weight/unit (kg) 0.9 1.8 - 14 - -
Identification  Imprint: 7018-1 / BASO 48SP Tip Color: green Baso® 48 SP: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Baso® 48 SP

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A131

Cast steel

EN 10213-2

Pipe material

EN 10208-1

EN 10208-2

API 5L.X

EN 10216-1/

EN 10217-1

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

$185, S235, S275, S355
Grade A, B, D, AH32 to EH36.
GP240R

1210, L240, L290, L360

1240, L290, L360, L415

X42, X46, X52, X60

P235T1, P235T2, P275T1
P275T2, P355N

P235GH, P265GH, P295GH, P355GH

§275, S355, S420
§275, $355, S420, S460

Calculation data

Sizes Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 50 - 85 48 104 0.9 19.4 82 1.6
3.2 x 450 85-135 75 273 1.1 41.0 42 1.72
4.0 x 450 135-190 95 487 1.6 64.6 24 1.55
*stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G
Diameter (mm)
25 80A 85A 85A 85A 80A
32 120A 115A 115A 115A 110A
40 170A 180A 180A 180A 160A

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Baso® 49

Basic electrode

Classification
AWS A5.1 :E7018 H4
IS0 2560-A :E463B32H5

General description

Basic very low hydrogen electrode (Hom < 5 mi/100g)
Very good weldability, in all positions

Almost no spatter, nice wetting and full weld pool control
Good impact values down to -30°C

Excellent X-ray soundness

Welding positions Current type

Ny iy S} S

ISO/ASME ~ PA/1G PB/2F PC/2G  PF/3Gup  PE/AG

Approvals
ABS BV DNV GL LR RINA Tov
3H,3Y  3,3YHH 3YH5 3YH 3, 3YH5 3YH5 +

Chemical composition (w%), typical, all weld metal

C Mn Si Howm
0.09 1.1 0.6 5 ml/100

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -20°C -29°C -30°C -40°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 550 635 25 115 85 65

Packaging and available sizes

Diameter (mm) 25 32 32 4.0 40 5.0
Length (mm) 350 350 450 350 450 450
Unit: box Pieces / unit 175 115 115 85 85 55
Net weight/unit (kg) 39 40 52 46 57 60
Identification ~ Imprint: 7018 / BASO 49 Tip Color: none Baso® 49: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Baso® 49

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 240, L290, L360, L415

API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 70 - 80 DC+ 58 120 0.85 2341 73 1.7
3.2x350 110- 130 DC+ 68 194 1.3 36.8 “ 1.5
4.0 x 450 140 - 180 DC+ 98 429 1.8 69.5 20 14
5.0 x 450 160 - 240 DC+ 17 619 2.3 107.3 13 1.4

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG
Diameter (mm)
25 95A 95A 90A 90A 85A
3.2 140A 130A 130A 120A 120A
4.0 180A 180A 180A 160A 150A
5.0 230A 230A 230A 180A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Baso® 51P

Basic electrode

AWS A5.1 :E7018-1
IS0 2560-A :E46 3B 32 H5

General description

Basic low hydrogen electrode

Excellent for tube welding and root passes

Very good weldability, in all positions

Stable arc, also at low amperage

Easy puddle control and wetting

Good slag release and flat bead appearance

Good mechanical and impact properties down to -30°C
Excellent X-ray soundness

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal
C Mn Si P S Howm
0.06 13 05 0.015 0.01 5mlA100 g

Mechanical properties, typical, all weld metal

Condition Yield Strength Tensile Strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) -20°C -30 °C -46°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
150 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 510 600 27 90 70 40

Packaging and available sizes

Diameter (mm) 25 32 32 4.0 40 5.0
Length (mm) 350 350 450 350 450 450
Unit: box Pieces / unit 215 130 120 80 80 55
Net weight/unit (kg) 42 4.2 5.1 4.0 5.2 5.5
Identification  Imprint: 7018-1/ BASO 51P Tip Color: none Baso® 51P: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Baso® 51P

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 240, L290, L360, L415

API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420, S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (9)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 50 - 100 DC+ 48 104 0.9 19.4 82 1.6
3.2 x 450 75-140 DC+ 75 273 1.1 41.0 42 1.72
4.0 x 450 140 - 190 DC+ 95 487 1.6 64.6 24 1.55
5.0 x 450 180 - 280 DC+

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG 56
Diameter (mm)
2.5 90A 90A 80A 85A 80A 85A
32 130A 130A 130A 115A 110A 115A
4.0 180A 175A 170A 160A
5.0 230A 240A 230A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Baso® 100

Basic electrode

Classification
AWS A5.1 :E7016 H4R
IS0 2560-A :E423B12H5

General description

Basic very low hydrogen electrode (Hom < 5 mi/100g)
Excellent for general purpose welding

Will run on low open circuit voltage (min. OCV 55 V)
Good side wall wetting

Impact toughness at -20°C

Popular at welding schools

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
ABS BV DNV GL LR Tlv
3H3Y  33YHH  3YH5  3YHI0  3,3YH5 +

Chemical composition (W%), typical, all weld metal
C Mn Si Hom
0.08 1.0 05 4ml00g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -30°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 420 500-640 min. 20 min. 47

Typical values AW 555 600 26 120 80

Packaging and available sizes

Diameter (mm) 25 32 4.0 5.0
Length (mm) 350 350 350 450
Unit: box Pieces / unit 135 120 90 65
Net weight/unit (kg) 25 43 48 6.3
Identification  Imprint: 7016 / BASO 100 Tip Color: Light blue Baso® 100: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Baso® 100

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH36.
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P274T1,

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420,

EN 10025 part 4 S275, $355, S420, S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 55 - 80 AC 53 116 0.8 19.1 85 1.63
3.2x350 75-115 AC 62 229 1.2 36.1 50 1.81
4.0 x 350 120 - 160 AC 64 337 1.6 50.1 34 1.72
5.0 x 450 160 - 240 AC 91 578 24 96.7 16 1.58
5.0 x 450 160 - 240 DC+ 93 591 26 96.7 15 1.44

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G 5G
Diameter (mm)
25 80A 80A 80A 90A 85A 85A
32 130A 125A 140A 120A 115A 120A
4.0 165A 160A 165A 150A 140A
5.0 230A 220A 210A 200A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Baso® 120

Basic electrode

Classification
AWS A5.1 :E7018 H4R
IS0 2560-A :E423B32H5

General description

Basic very low hydrogen electrode (Hom < 4mli/100g)
Recovery 120%

Excellent weldability even on AC in all positions
Good impact values at -30°C

Excellent X-ray soundness

Welding positions Current type

AC/DC+/-

£
K
T
]
=

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G

Approvals
ABS BV DNV GL LR TOv
3H,3Y 3,3YH 3YH5 3YH 3,3YH5 +

Chemical composition (W%), typical, all weld metal
C Mn Si Hom
0.08 1.2 05 4miA00g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) -20°C -30°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47

Typical values AW 540 600 26 150 80

Packaging and available sizes

Diameter (mm) 25 32 32 4.0 40 5.0
Length (mm) 350 350 450 350 450 450
Unit: box Pieces / unit 135 120 120 85 85 55
Net weight/unit (kg) 25 45 6.0 46 59 6.0
Identification  Imprint: 7018 / BASO 120 Tip Color: silver Baso® 120: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Baso® 120

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH36.
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 60 - 80 AC 55 121 0.8 19.1 85 1.61
3.2x 350 90 - 140 AC 62 229 1.3 371 44 1.64
3.2x 450 90 - 140 AC 74 275 15 50.1 33 1.67
4.0 x 350 120 - 160 AC 63 338 1.8 54.4 32 1.72
4.0 x 450 120 - 160 DC+ 85 391 1.9 69.5 22 1.52
5.0 x 450 160 - 240 AC 99 616 26 108.8 14 1.54
5.0 x 450 160 - 240 DC+ 100 625 26 108.8 14 1.52

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions 16 PB/2F PC/2G PF/3G up PE/4G
Diameter (mm)
25 80A 80A 85A 85A 80A
32 1457 120A 140A 120A 125A
4.0 175A 155A 170A 165A 1457
5.0 235A 220A 210A 195A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Basic ONE

Basic electrode

Classification
AWS A5.1 :E7018 H8
IS0 2560-A :E424B42H5

General description

Electrode producing crack-free welded joints with good toughness properties even on steels with a carbon content up
to 0,4 %.

Recovery 120%

Excellent weldability even in positional welding

Good impact values at -40°C

Suitable for depositing buffer layers on steels having a higher carbon content

Welding positions Current type

Ny 4y S} S

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G

Approvals
BV DNV LR RINA
3YHH  3YH10  3YHI0  3YH10

Chemical composition (W%), typical, all weld metal
C Mn Si Hom
0.05 1.3 0.4 4ml00g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -46°C -40°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 520 580 27 150 105

Packaging and available sizes

Diameter (mm) 25 32 4.0 5.0
Length (mm) 350 450 450 450
Unit: box Pieces / unit 180 120 85 55
Net weight/unit (kg) 44 59 6.0 59
Identification  Imprint: 7018 / BASIC ONE Tip Color: Basic ONE: rev. EN 01

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Basic ONE

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, S275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH36.
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 L210, L240, L290, L360

EN 10208-2 240, L290, L360, L415, L445
API 5LX X42, X486, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, S355, S420

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Basic electrode

Classification

AWS A5.1 :E7018-1 H4R
IS0 2560-A :E425B32H5

General description

Basic all position extremely low hydrogen electrode

115 - 120% recovery

AC/DC welding in all positions especially pipe

Excellent for site welding applications

Good pipe welding

Good impact values at -50°C

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

g g &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
ABS BV DNV GL LR RINA RMRS oV
3H3Y  33YH 3YH5  3YH10  3,3YH5  4YH5  3-3YH5 +

Chemical composition (w%), typical, all weld metal
C Mn Si Hom
0.05 13 0.4 2miA00 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -40°C -46°C -50°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 490 575 28 200 130 100

Packaging and available sizes

Diameter (mm) 20 25 32 3.2 4.0 40 5.0
Length (mm) 300 350 350 450 350 450 450
Unit: box Pieces / unit 180 135 120 120 85 85 55
Net weight/unit (kg) 2.1 28 44 58 47 59 60
Unit: SRP Pieces / unit 53 69 50 50 28 28 23
Net weight/unit (kg) 06 14 20 25 16 20 26
Identification  Imprint: 7018-1/ BASO G Tip Color: blue Baso® G: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Baso® G

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, S355, S420,

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.0 x 300 35-55 DC+ 50 61 0.5 1.7 149 1.75
2.5x 350 55-90 DC+ 59 107 0.8 203 78 1.59
3.2x 350 75-120 DC+ 70 234 1.2 36.5 42 1.54
3.2 x 450 75-120 DC+ 79 265 14 454 33 147
4.0 x 350 120 - 180 DC+ 75 358 1.7 50.9 28 1.45
4.0 x 450 120 - 180 DC+ 96 473 1.7 69.3 22 1.52
5.0 x 450 160 - 240 DC+ 114 671 22 106.2 14 1.54

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G 5G
Diameter (mm)
2.0 45A
25 80A 80A 85A 90A 80A 80A
32 145A 120A 150A 120A 115A 120A
4.0 160A 145A 170A 150A 1457 145A
5.0 220A 210A 215A 170A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Baso® 26V

Basic electrode

Classification
AWS A5.1 :E 7048 H8
IS0 2560-A :E423B15H10

General description

Basic low hydrogen electrode

Specially developed for vertical down welding on shipyards
Complete fusion in open root passes

Good tack weldability

Good slag removal, smooth bead appearance

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G  PF/3Gup PG/3Gdown PE/4G

Approvals
ABS BV DNV GL LR RMRS
3y 3y 3YH10 3YH10  3,3YH10 3-3YH10

Chemical composition (w%), typical, all weld metal
C Mn Si Hom
0.09 1.1 0.7 6100 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -20°C -29°C -30°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 580 630 26 130

Packaging and available sizes

Diameter (mm) 32 4.0 50
Length (mm) 350 450 450
Unit: box Pieces / unit 150 100 70
Net weight/unit (kg) 6.1 6.2 6.7
Unit: SRP Pieces / unit - 33 26
Net weight/unit (kg) - 2.0 25

Identification  Imprint: 7048 / BASO 26V Tip Color: dark green Baso® 26V: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Baso® 26V

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

$185, S235, S275, S355

Ship plates

ASTM A131 Grade A, B, D, AH32 to EH36.
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH

Fine grained steel
EN 10025 part 3
EN 10025 part 4

§275, S355, S420
§275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x350 110 - 140 DC+ 51 181 1.5 34.0 48 1.62
4.0 x 450 155 - 185 DC+ 70 315 2.1 59.7 24 1.44
5.0 x 450 195 - 225 DC+ 86 435 2.7 929 15 143

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PG/3G down
Diameter (mm)
32 130A 130A
4.0 145A 175A
5.0 220A 220A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 48

Basic electrode

Classification
AWS A5.1 :E7018-1 H4R
IS0 2560-A :E46 4B 42H5

General description

Basic very low hydrogen electrode (Hom < 5 mi/100g)

Recovery 130%

Excellent weldability on DC+ in all positions, especially overhead and vertical up
Excellent impact toughness down to -40°C

Excellent X-ray soundness

Welding positions
LK1=

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
DNV
4YH5

Chemical composition (w%), typical, all weld metal
C Mn Si Hom
0.05 13 0.3 4miA00g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -40°C -46°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 470 570 27 103 80

Packaging and available sizes

Diameter (mm) 2.0 25 32 32 40 4.0 50
Length (mm) 300 350 350 450 350 450 450
Unit: box Pieces / unit 146 110 126 110 95 82 58
Net weight/unit (kg) 1.9 2.5 5.0 5.7 5.4 6.0 6.3
Identification  Imprint: 7018-1 / CONARC 48 Tip Color: orange Conarc® 48: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 48

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A131

Cast steel

EN 10213-2

Pipe material

EN 10208-1

EN 10208-2

API 5LX

EN 10216-1/

EN 10217-1

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

$185, §235, 8275, S355

Grade A, B, D, AH32 to EH40
GP240R

1210, L240, L290, L360

1240, L290, L360, L415, L445

X42, X46, X52, X60, X65

P235T1, P235T2, P275T1

P275T2, P355N

P235GH, P265GH, P295GH, P355GH

§275, S355, §420, S460
§275, $355, S420, S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.0 x 300 50 - 80 DC+ 53 0.6 14.3 123 1.76
2.5x 350 80 - 110 DC+ 64 0.8 23.1 67 1.55
3.2x350 95 - 150 DC+ 67 1.3 40.0 40 1.60

3.2x 450 95 - 150 DC+ - - - - -
4.0 x 350 125-210 DC+ 83 17 57.6 26 1.50
4.0 x 450 125 - 210 DC+ 95 1.8 734 21 1.54
5.0 x 450 190 - 270

* stub end 35 mm

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 49

Basic electrode

AWS A5.1 :E7018 H4R
IS0 2560-A :E46 3B 32 H5

General description

Basic very low hydrogen electrode (Hom < 5 mi/100g)

Most suitable universal basic electrode for shipbuilding and light general construction work
Welding characteristics come very close to the welders ideal electrode

Almost no spatter, nice wetting and full weld pool control

One current setting for all positions possible

Perfect welding and 120% recovery contributes to high productivity

Welding positions Current type

g oy &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
ABS BV DNV GL LR RINA RMRS Tov
3H3Y  33YHH  3YH5  3YHI0  33YH5  3YH5  3-3YH5 +

Chemical composition (w%), typical, all weld metal

C Mn Si P S Hom
0.09 1.1 0.6 0.015 0.010 4miA00g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -29°C -30°C -40°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 480 560 28 140 120 80

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 40 5.0 6.0
Length (mm) 350 350 350 450 450 450
Unit: box Pieces / unit 118 120 85 85 55 46
Net weight/unit (kg) 27 4.5 46 5.9 6.0 6.5
Unit: Linc Pack Pieces / unit 44 27 18 - - -
Net weight/unit (kg) 1.0 1.0 1.0 - - -
Identification  Imprint: 7018 / CONARC 49 Tip Color: green Conarc® 49: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 49

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 240, L290, L360, L415

API 5L.X X42, X46, X52, X60, X65

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420, S460

EN 10025 part 4 S275, $355, S420, S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 70 - 80 DC+ 58 120 0.85 2341 73 1.7
3.2x350 110- 130 DC+ 68 194 1.3 36.8 “ 1.5
4.0 x 450 140 - 180 DC+ 98 429 1.8 69.5 20 14
5.0 x 450 160 - 240 DC+ 17 619 2.3 107.3 13 1.4
6.0 x 450 250 - 300 DC+ 106 976 35 136.9 10 1.33

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 95A 95A 90A 90A 85A 85A
32 140A 130A 130A 120A 120A 110A
4.0 180A 180A 180A 160A 150A 160A
5.0 230A 230A 230A 180A
6.0 300A 290A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 49C

Basic electrode

AWS A5.1 :E7018-1 H4R
IS0 2560-A :E46 4B 32 H5

General description

Basic extremely low hydrogen electrode

Reliable impact toughness -40°C, good CTOD at -10°C
The off-shore electrode when Ni-alloying is not allowed
100 - 120% recovery

Good pipe welding properties

Excellent X-ray soundness

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

g g &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals

ABS BV DNV GL LR RMRS OV
3H,3Y 3YHH 3YH5 3YH10  33YH5  3-3YH5 +

Chemical composition (w%), typical, all weld metal

C Mn Si P S Hom
0.06 1.4 0.3 0.015 0.010 2ml/100 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -20°C -40°C -50°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 480 580 28 200 170 100

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 2.5 3.0 3.2 32 4.0 4.0 5.0 6.0
Length (mm) 350 350 350 450 350 450 450 450
Unit: box Pieces / unit 135 80 120 120 85 85 55 46
Net weight/unit (kg) 2.7 2.4 42 5.8 45 5.7 6.0 6.5
Unit: SRP Pieces / unit 70 54 50 50 28 28 23 21
Net weight/unit (kg) 1.4 15 2.0 2.5 1.6 2.0 2.6 3.0
Identification  Imprint: 7018-1 / CONARC 49C Tip Color: grey Conarc® 49C: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Conarc® 49C

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60, X65

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420, S460

EN 10025 part 4 S275, $355, S420, S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 55 - 80 DC+ 55 99 0.78 19.6 84 1.65
3.0x 350 70 - 110 DC+ 53 193 1.2 304 58 1.77
3.2x 350 80-130 DC+ 65 217 1.2 379 45 1.69
4.0 x 350 120 - 160 DC+ 75 348 1.6 54.2 30 1.61
4.0x 450 120 - 160 DC+ 100 444 1.7 70.4 21 147
5.0 x 450 180 - 240 DC+ 90 632 26 105.6 15 1.60
6.0 x 450 250 - 330 DC+ 106 976 35 136.9 10 1.33

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 80A 80A 85A 80A 80A
3.0 110A 110A 115A 110A 105A 110A
32 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A
5.0 220A 210A 210A 170A
6.0 300A 290A

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C
Best choice: 3.0 x 350 mm for rootlayer welding in pipes




Conarc® ONE

Basic electrode

AWS A5.1 :E7018-1 H4R
IS0 2560-A :E425B32H5

General description

Basic extremely low hydrogen electrode

Reliable impact toughness -40°C, good CTOD at -10°C
The off-shore electrode when Ni-alloying is not allowed
115 - 120% recovery

Good pipe welding properties

Excellent X-ray soundness

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

g g &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals

ABS BV DNV GL LR RINA RMRS OV
3H,3Y 3,YHH 3YH5 3YH10  3,3YH5 4YH5 3-3YH5 +

Chemical composition (w%), typical, all weld metal

C Mn Si Howm
0.05 1.3 0.4 3ml/100 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -40°C -46°C -50°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 490 575 28 200 130 100

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 25 32 4.0 5.0
Length (mm) 350 450 450 450
Unit: box Pieces / unit 110 120 85 55
Net weight/unit (kg) 75 7.7 8.3 8.2
Unit: SRP Pieces / unit 60 50 28 23
Net weight/unit (kg) 14 25 20 25

Identification  Imprint: 7018-1 / CONARC ONE Tip Color: blue Conarc® ONE: rev. EN 01

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Conarc® ONE

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60, X65

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420, S460

EN 10025 part 4 S275, $355, S420, S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 60 - 100 DC+ 60 138 0.83 2341 72 1.67
3.2x350 90 - 145 DC+ 93 337 127 50.8 30 1.54
4.0 x 450 110 - 160 DC+ 103 464 1.65 7.2 21 1.52
5.0 x 450 160 - 250 DC+ 177 7 2.24 108.8 14 1.49

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 90A 90A 85A 90A 85A 80A
32 140A 140A 150A 120A 115A 120A
4.0 175A 175A 170A 150A 145A 145A
5.0 230A 230A 215A 170A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 51

Basic electrode

Classification
AWS A5.1 :E7016-1 H4R
IS0 2560-A :E424B12H5

General description

Basic extremely low hydrogen electrode

Good impact values at -40 °C

Good CTOD at -10°C, meets offshore requirements

Excellent root pass electrode (diam. 2.5 and 3.2 mm)

Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions

ISO/ASME ~ PA/1G~ PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
ABS BV DNV GL LR OV
3H3Y  33YHH  3YH5  3YHI0  3,3YH5 +

Chemical composition (w%), typical, all weld metal

c Mn Si P S
0.06 1.4 0.5 0.015 0.010 2ml/100 g

T
=)
=

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -20°C -40°C -46°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 520 575 28 115 80 60

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 2.5 32 3.2 4.0 4.0 5.0
Length (mm) 350 350 450 350 450 450
Unit: box Pieces / unit 135 150 151 100 9 55
Net weight/unit (kg) 2.7 47 6.0 46 6.0 6.0
Unit: SRP Pieces / unit 70 56 56 30 30 23
Net weight/unit (kg) 1.4 1.8 2.3 14 1.8 2.6
Identification  Imprint: 7016-1 / CONARC 51 Tip Color: gold Conarc® 51: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Conarc® 51

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N

2.5x 350 40 - 80 DC+ 53 123 0.8 19.6 86 1.68
3.2x350 70-120 DC+ 62 178 1.0 30.8 57 1.74

3.2 x 450 70-120
4.0 x 350 100 - 160 DC+ 7 306 1.4 48.0 37 1.78
4.0 x 450 100 - 160
5.0 x 450 180 - 240 DC+ 104 702 26 103.0 13 1.36

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
25 75A 70A 75A 70A 75A
32 100A 110A 100A 100A 100A
4.0 150A 140A 130A 125A 125A
5.0 220A 220A 180A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 52

Basic electrode

Classification
AWS A5.1 :E7016 H4
IS0 2560-A :E423B12H5

General description

Designed for vertical up root pass welding of pipes up to and including X80 and similar steel

Suitable for fill and cap pass welding for up to and including X65

Excellent low temperature impact properties down to -30°C

Good directed arc even at very low current makes welding easier, especially in critical pipe welding applications
Superior crack resistance, excellent stability in all welding positions

Open gap root pass welding with 2.5 and 3.2 mm electrodes using DC - / + polarity

Welding positions

g g &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal
c Mn Si P S How
0.06 1.2 0.4 0.010 0.02 2mi/100 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -30°C
Required: AWS A5.1 min. 400 min. 480 min. 22 27
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 480 590 28 140 125

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 4.0
Length (mm) 350 350 350 450
Unit: box Pieces / unit 148 157 87 82
Net weight/unit (kg) 2.7 48 44 5.1
Identification  Imprint: 7016-1 / CONARC 52 Tip Color: black Conarc® 52: rev. EN 02

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 52

Materials to be welded

Steel grades/Code

Type

General structural steel
EN 10025

Ship plates

ASTM A131

Cast steel

EN 10213-2

Pipe material

EN 10208-1

EN 10208-2

API 5L.X

EN 10216-1/

EN 10217-1

Boiler & pressure vessel steel
EN 10028-2

Fine grained steel

EN 10025 part 3

EN 10025 part 4

$185, S235, S275, S355
Grade A, B, D, AH32 to EH40
GP240R

1210, L240, L290, L360
1240, L290, L360, L415, L445
X42, X46, X52, X60, X65
P235T1, P235T2, P275T1
P275T2, P355N, P420N

P235GH, P265GH, P295GH, P355GH, P420GH

§275, S355, S420
§275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 50 - 80 DC+ 59 100,6 0.71 18.5 86 1.59
3.2x350 60 - 120 DC+ 68 179,9 1.02 30.3 52 1.57
4.0 x 350 120 - 170 DC+ 77 258,7 1.50 487 31 1.51

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 85A 85A 85A 75A 85A 75A
32 120A 115A 115A 115A 115A 115A
4.0 170A 170A 170A 140A 140A 140A

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 53

Basic electrode

Classification
AWS A5.1 :E7016-1
IS0 2560-A :E425B12H5

General description

Basic extremely low hydrogen electrode
Good impact values at -50°C
Excellent root pass electrode (diameters 2,5 & 3,2 mm) on pipe

Welding positions Current type

AC/DC+/-
-

ISO/ASME ~ PA/1G ~ PC/2G  PF/3Gup  PE/4G  PF/5Gup

£

Approvals
NAKS
Pending

Chemical composition (W%), typical, all weld metal
C Mn Si P S Hom
0.06 1.3 0.4 0.010 0.010 3ml/100 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) -20°C -46°C -50°C
Required: AWS A5.1 min. 400 min. 490 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 520 575 28 120 70 60

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 350 350 350
Unit: box Pieces / unit 132 158 80
Net weight/unit (kg) 25 49 59
Identification  Imprint: 7016-1 / CONARC 53 Tip Color: blue Conarc® 53: rev. EN 01

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 53

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60, X65

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N, P420N
Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 40 - 80 DC+ 53 123 0.8 19.6 86 1.68
3.2x350 70-120 DC+ 62 178 1.0 30.8 57 1.74

4.0 x 350 100 - 160
* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 75A 70A 75A 70A 75A
32 100A 110A 100A 100A 100A
4.0 150A 140A 130A 125A 125A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




LINCOLN® 7018-1

Basic electrode

Classification
AWS A5.1 :E7018-1
IS0 2560-A :E463B32H5

General description

Basic very low hydrogen electrode
Excellent for general purpose welding
Good impact values at -46°C

Welding positions Current type

L= KT

ISO/ASME ~ PA/1G PB/2F PC/2G  PF/3Gup  PE/4G

Approvals

ABS BV DNV GL LR RINA Tlv
4YA0H5 ~ 4YA0HHH  4Y40H5 + 4Y40HS  4Y40H5 +

Chemical composition (W%), typical, all weld metal
C Mn Si
0.05 1.0 0.3

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) -40°C -46°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
IS0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 436 533 29 100 90

Packaging and available sizes

Diameter (mm) 25 3.2 32 4.0 4.0 5.0
Length (mm) 350 350 450 350 450 450
Unit: box Pieces / unit 175 115 115 80 80 55
Net weight/unit (kg) 39 4.0 5.2 41 53 5.6
Identification  Imprint: LINCOLN 7018-1 Tip Color: none LINCOLN® 7018-1: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




LINCOLN® 7018-1

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 240, L290, L360, L415

API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x350 70-90 DC+ 59 132 0.9 223 Il 159
3.2x350 100-130 DC+ 65 221 1.2 34.8 48 1.66
3.2x450 100-135 DC+ 75 272 14 45.2 36 1.61
4.0x350 130-180 DC+ 64 313 1.9 51.3 29 1.51
4.0x450 130-190 DC+ 77 410 22 66.3 21 1.4
5.0x450 220-260 DC+ 84 657 30 101.8 14 143

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G
Diameter (mm)
25 80A 85A 85A 85A 80A
32 120A 115A 115A 115A 110A
4.0 170A 180A 180A 180A 160A
5.0 240A 250A 250A 250A 230A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® L150

High recovery basic electrode

Classification

AWS A5.1 : E7028 H4R
IS0 2560-A :E422B53H5

General description

Basic low hydrogen electrode (Hom < 5 mi/100g)

150% recovery

Easy slag release

Fillet welds and horizontal V- and X-welds

Excellent weldability on AC and DC

Transformers with OCV > 70V recommended

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

LKZI=

ISO/ASME ~ PA/1G PB/2F PC/2G

Approvals

ABS BV DNV GL LR Tw
3H,3Y 3,3YH 3YH5 3YH10  3,3YH15 +

Chemical composition (W%), typical, all weld metal

C Mn Si Hom
0.07 0.95 0.4 4mi/100 g
Condition Yield strength Tensile strength Elongation Impact IS0-V(J)
(N/mm?) (N/mm?) (%) -18°C -20°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 540 580 27 75

Packaging and available sizes

Diameter (mm) 32 4.0 5.0 6.0
Length (mm) 450 450 450 450
Unit: box Pieces / unit 55 35
Net weight/unit (kg) 53 52
Unit: SRP Pieces / unit 28 21 18 8
Net weight/unit (kg) 19 21 27 16
Identification  Imprint: 7028 / CONARC L150 Tip Color: yellow Conarc® L150: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Conarc® L150

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
3.2 x 450 140 - 160 AC/DC+ 84 375 17 64.8 26 1.67
4.0 x 450 175 - 220 AC/DC+ 80 555 2.6 97.8 17 1.69
5.0 x 450 275 - 325 AC/DC+ 75 838 44 155.7 1 1.72
6.0 x 450 325 - 350 AC/DC+ 85 1260 5.4 209.4 8 1.64

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G
Diameter (mm)
32 150A 150A 140A
4.0 210A 200A 190A
5.0 310A 280A
6.0 360A 300A

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C
Transformers with OCV > 70 VV recommended




Conarc® V180

High recovery basic electrode

Classification

AWS A5.1 : E7028 H4R
IS0 2560-A :E424B73H5

General description

Basic extremely low hydrogen electrode

175% recovery and easy slag release

Fillet welds and horizontal V- and X-welds

Reliable impact toughness -40°C, good CTOD at -10°C

Excellent X-ray quality

Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

LKZI=

ISO/ASME ~ PA/1G PB/2F PC/2G

Approvals

ABS BV DNV GL LR RINA RMRS
3YH5  33YHH  3YH5 3YH10  3,3YH5 3YH5  3-3YHS

Chemical composition (w%), typical, all weld metal

C Mn Si Howm
0.08 1.2 0.3 2 ml/100g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -18°C -20°C -40°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 440 510 30 130 80

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 32 40 5.0 6.3
Length (mm) 450 450 450 450
Unit: box Pieces / unit 85 60 40 23
Net weight/unit (kg) 57 6.0 6.1 5.4
Unit: SRP Pieces / unit 27 23 19 8
Net weight/unit (kg) 20 24 28 19
Identification  Imprint: 7028 / CONARC V180 Tip Color: white Conarc® V180: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Conarc® V180

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X46, X52, X60

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
3.2 x 450 130 - 160 AC 73 337 2.3 68.9 21 147
4.0 x 450 170 - 240 AC 70 538 36 101.0 14 1.45
5.0 x 450 275 - 330 AC 75 780 49 149.7 10 1.45
6.3 x 450 280 - 425 AC 83 171 70 230.4 6 143

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G
Diameter (mm)
32 160A 140A 140A
4.0 230A 190A 190A
5.0 300A 230A 230A
6.3 390A 280A

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C
Transformers with OCV > 70 VV recommended




Conarc® V250

High recovery basic electrode

Classification

AWS A5.1 : E7028 H4R
IS0 2560-A :E424B73H5

General description

Basic low hydrogen electrode (Hom < 5 mi/100g)

245% recovery and easy slag release

Fillet welds and horizontal V- and X-welds

Good impact values at -40 °C

Excellent X-ray soundness

Deposition rate is comparable with submerged arc welding

Welding positions

m M AC/DC+/-

ISO/ASME ~ PA/IG ~ PB/2F*

Approvals
ABS BV DNV GL LR RINA RMRS Tov
4YA00H5 33YHH  4YAOH5  4YAOH5 ~ 4Y40H5 ~ 4YH5  3-3YH5 +

Chemical composition (W%), typical, all weld metal
C Mn Si Hom
0.08 1.3 0.45 4ml/100 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -18°C -40°C
Required: AWS A5.1 min. 400 min. 483 min. 22 min. 27
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 460 550 29 80

Packaging and available sizes

Diameter (mm) 4.0 5.0 6.0
Length (mm) 450 450 450
Unit: box Pieces / unit 42 26 19
Net weight/unit (kg) 59 5.8 58
Identification  Imprint: 7028 / CONARC V250 Tip Color: red Conarc® V250: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® V250

Materials to be welded

Steel grades/Code Type

General structural steel

EN 10025 S185, S235, 5275, S355
Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP240R

Pipe material

EN 10208-1 1210, L240, L290, L360

EN 10208-2 1240, L290, L360, L415, L445
API 5L.X X42, X486, X52

EN 10216-1/ P235T1, P235T2, P275T1

EN 10217-1 P275T2, P355N

Boiler & pressure vessel steel

EN 10028-2 P235GH, P265GH, P295GH, P355GH
Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, $355, S420

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
4.0 x 450 190 - 240 AC 70 621 48 141 10 1.40
5.0 x 450 260 - 360 AC 73 1017 71 217 7 1.39
6.0 x 450 300 - 470 AC 72 1324 10.1 300 4 1.37

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F
Diameter (mm)
4.0 230A 200A
5.0 300A 260A
6.0 390A

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C
Transformers with OCV > 70 VV recommended




Low strength basic electrode

Classification
AWS A5.1 :E6018
IS0 2560-A :E352B32H5

" according to classification 1966

General description

Basic extremely low hydrogen electrode

Repairs and tie-ins in oil and gas transport pipe lines

Low yield and ultimate tensile strength, high impact toughness

Buffer layer electrode for internally cladded stainless steel

Only available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 mi/100g

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal
C Mn Si Hom
0.03 0.4 0.25 3ml/100 g

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -18°C -20°C
Required: AWS A5.1 min. 331 min. 414 min. 22 min. 27
1S0 2560-A min. 355 440-570 min. 22
Typical values AW 390 450 28 >200

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: SRP Pieces / unit 23 17 28
Net weight/unit (kg) 0.5 0.7 15
Identification  Imprint: KARDO Tip Color: black Kardo®: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Weld the buffer layer of CrNi- and CrNiMo-stainless clad steel with one side welding.
High strength fine grained steel as S460 for NH3 storage tanks, to weld very soft, ferritic cap layers

Pipe line steel grades, to weld low yield strength fillet welds in split-T-joints (system NederlandseGasunie)
API 5L: X52 - X65 (EN 10208: L360 to L460).

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 60 - 80 DC+ 81 173 0.5 19.7 81 1.60
3.2x 350 90 - 120 DC+ 84 252 1.0 36.5 43 1.58
4.0 x 350 120 - 160 DC+ 79 448 1.6 53.0 29 1.56
* stub end 35 mm
Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 80A 80A 85A 80A 80A
32 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A

Remarks/ Application advice

Use electrodes directly from Sahara ReadyPack.
Restrict dilution on stainless steel root runs.




Shield Arc® HYP+

High strength cellulosic electrode

Classification
AWS A5.5 :E7010-P1
IS0 2560-A :E 422 Mo C 25

General description

Cellulosic electrode for vertical do wn pipe welding

Suitable for pipe with strengths X52 trough X65

Cleaner weld puddle

Very low tendency to peel or flake off under high electrode pressure in tight joints
Low susceptibility to wagon tracks, windows and pinholes

Very low spatter and smoother arc action

Welding positions

m DC +

ISO/ASME PG/5Gdown

Chemical composition (w%), typical, all weld metal
C Mn Si Mo v
0.12 0.40 0.15 0.50 0.01

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -29°C
Required: AWS A5.5 min. 415 min. 480 min. 22 27
1S0 2560-A min. 420 500-640 min. 20 min. 47
Typical values AW 450 540 24 65 45

Packaging and available sizes

Diameter (mm) 32 4.0 48
Length (mm) 350 350 350
Unit: Metal can Pieces / unit 210 135 89
Net weight/unit (kg) 54 5.4 5.1
Identification  Imprint: 7010-G Tip Color: none Shield Arc® HYP+: rev. EN 02

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Shield Arc® HYP+

Materials to be welded

Steel grades/Code Type

Pipe material

EN 10208-2 1360, L415, L445
EN 10216-1/10217-1 P 355

API 5L.X X52, X56, X60, X65
Gaz de France X52, X63

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x350 75-130 DC+ 258
4.0x350 90-185 DC+ 395
4.8x350 140-185 DC+ 57.1

Welding parameters, optimum fill passes
Welding positions PG/5G down

Diameter (mm)
32 110A
4.0 150A
438 165A

Remarks/ Application advice

Preheating pipe material from L380 to L450 (X56 to X65) required (acc. EN 1011-1).

Pipeclamps to be removed after finishing root pass, start welding hot pass (within 5 min) after root pass
Use electrodes directly from metal cans

Use Fleetweld 5P+ for lower hardness in the root pass




Shield Arc® 70+

High strength cellulosic electrode

Classification
AWS A5.5 : E8010-G
IS0 2560-A :E4641NiC25

Cellulosic coated electrode for vertical down pipe welding
Suitable for pipe with strengths in the range of X56 - X70
Can be used for root, fill and capping passes

Low susceptibility to wagon tracks, windows and pinholes
Good impact values

Can be used for silicon-killed steels

Welding positions

" E DC +

ISO/ASME PG/5Gdown

Approvals
Tov
+

Chemical composition (W%), typical, all weld metal
c Mn Si Ni Cr v P S
0.12 0.90 0.20 0.85 0.10 0.03 0.012 0.013

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -20°C -40°C
Required: AWS A5.5 min. 460 min. 550 min. 19 not required
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 510 570 24 75

Packaging and available sizes

Diameter (mm) 32 40 5.0
Length (mm) 350 350 350
Unit: Metal can Pieces / unit 320 195 125
Net weight/unit (kg) 8.3 7.7 7.8
Identification  Imprint: 8010-G SA70+ Tip Color: none Shield Arc® 70+: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Shield Arc® 70+

Materials to be welded

Steel grades/Code Type

Pipe material

EN 10208-2 L 360, L 415, L 445, L 480
EN 10216-1/10217-1 P 355

API 5L.X X 56, X60, X65, X70

Gaz de France X52, X63

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x350 75-130 DC+ 25.8
4.0 x 350 90 - 185 DC+ 39.5
5.0 x 350 140 - 225 DC+ 62.3

Welding parameters, optimum fill passes
Welding positions PG/5G down

Diameter (mm)
3.2 110A
4.0 150A
5.0 165A

Remarks/ Application advice

Preheating pipe material from L360 to L480 (X56 to X70) required (acc. EN 1011-1).

Pipeclamps to be removed after finishing root pass, start welding hot pass (within 5 min) after root pass
Use electrodes directly from metal cans

Use Fleetweld 5P+ for lower hardness in the root pass




Shield Arc® 90

High strength cellulosic electrode

Classification
AWS A5.5 :E9010-G
IS0 2560-A :E50 4 1NiMo C 25

General description

Cellulosic electrode, 0.5% Mo and Ni-alloyed, for vertical down welding in pipes
Suitable for pipe material API 5LX-70 and X-80, EN 10208-2, or L480 and L550
Applicable for root, filling- and capping pass

Not sensitive for wagon tracks, windows and pinholes

Welding positions

DC +
m DC- (root)

ISO/ASME PG/5Gdown

Chemical composition (w%), typical, all weld metal
c Mn Si Ni Mo
0.13 0.60 0.15 07 06

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -40°C -46°C
Required: AWS A5.5 min. 530 min. 620 min. 17 not required
1S0 2560-A min. 500 560-720 min. 18 min. 47
Typical values AW 550 640 22 50 45

Packaging and available sizes

Diameter (mm) 32 4.0 50
Length (mm) 350 350 350
Unit: Metal can Pieces / unit 300 185 125
Net weight/unit (kg) 77 73 79
Identification  Imprint: 9010-G Tip Color: none Shield Arc® 90: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Shield Arc® 90

Materials to be welded

Steel grades/Standard Type

Pipe material

EN 10208-2 L 480, L 550
API 5L.X X70, X80

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (k) B 1N
3.2x 350 75-130 DC+ 26.3
4.0x 350 80-185 DC+ 408
5.0 x 350 140-225 DC+ 63.6

Welding parameters, optimum fill passes
Welding positions PG/5G down

Diameter (mm)
3.2 120A
4.0 170A
5.0 180A

Remarks/ Application advice

Preheating pipe material required (acc. EN 1011-1)

Rootlayer preferable to weld with lower yield electrodes (Fleetweld 5P+ or Shield Arc 70+.)

Pipeclamps to be removed after finishing root pass, start welding hot pass (within 5 min) after root pass
Use electrodes directly from metal cans




Shield Arc® 6P+

Cellulosic electrode

Classification
AWS A5.1 :E6010
IS0 2560-A :E423C25

General description

Cellulosic electrode for pipe welding

Smooth arc

Soft and ductile root welds

Suitable for root, fill and cap passes up to X52 grades

Welding positions

ISO/ASME  PF/5Gup PG/5Gdown

Chemical composition (w%), typical, all weld metal
c Mn Si P S
0.1 0.55 0.18 0009  0.009

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -29°C -30°C
Required: AWS A5.1 min. 331 min. 414 min. 22 27
1S0 2560-A min. 420 500-640 min. 20 47
Typical values AW 420-524 503-594 24-33 51-85

Packaging and available sizes

Diameter (mm) 32 4.0
Length (mm) 350 350
Unit: metal can Pieces / unit 205 130
Net weight/unit (kg) 5.2 5.1
Identification  Imprint: 6010 Shield Arc 6P+ Tip Color: none Shield Arc® 6P+: rev. EN 02

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Shield Arc® 6P+

Materials to be welded

Steel grades/Standard Type
Pipe material
API 5L.X X42, X46, X52

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x350 65-130 DC+/- 46 25.3
4.0x350 90-175 DC+/- 52 39.2

Welding parameters, optimum fill passes

Welding positions 5G up 5G down
Diameter (mm)
32 90A 110A
4.0 130A 150A

Remarks/ Application advice

Preheating pipe material L360 (X52) required (acc. EN 1011-1).

Pipeclamps to be removed after finishing root pass, start welding hot pass (within 5 min) after root pass
Use electrodes directly from metal cans




Shield Arc® 7P+

High strength Cellulosic electrode

Classification
AWS A5.5 E7010-P1/E7010-G
IS0 2560-A :E423Z2C25

General description

Cellulosic electrode for pipe welding

Suitable for root, fill and cap passes up to X65 grades
High resistance to porosity

Easy welding puddile control

High stacking efficiency: fill joints in fewer passes
Micro-alloyed to ensure consistent mechanical properties

Welding positions

m DC + (Also DC- for dia.4mm)

ISO/ASME PG/5Gdown

Chemical composition (w%), typical, all weld metal
c Mn Si Ni Mo P S
012023 05-0.9 0.14-0.32 0.62-0.95 0.12-03 0015 0015

Mechanical properties, typical, all weld metal

Condition Yield strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -29°C -40°C
Required: AWS A5.1 min.414 min480 min. 22 min.27
1S0 2560-A min. 420 500-640 min. 20 47
Typical values AW 427-520 496-635 23-30 34-102 27-85

Packaging and available sizes

Diameter (mm) 40 5.0
Length (mm) 350 350
Unit: metal can Pieces / unit 120 80
Net weight/unit (kg) 47 5.0
Identification  Imprint: 7010-P1 Shield Arc 7P+ Tip Color: none Shield Arc® 7P+: rev. EN 02

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Shield Arc® 7P+

Materials to be welded

Steel grades/Standard Type

Pipe material
API 5L.X X42, X486, X52, X56, X60, X65

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
4.0x350 90-175 DC+/- 39.1
5.0x350 130-210 DC+ 62.5

Welding parameters, optimum fill passes

Welding positions 5G down

Diameter (mm)
4.0 150A
5.0 165A

Remarks/ Application advice

Preheating pipe material from L360 to L450 (X52 to X65) required (acc. EN 1011-1).

Pipeclamps to be removed after finishing root pass, start welding hot pass (within 5 min) after root pass
Use electrodes directly from metal cans




Shield Arc® 8P+

High strength cellulosic electrode

Classification
AWS A5.5 E8010-P1
IS0 2560-A :E4641NiC25

General description

Cellulosic electrode for pipe welding

Suitable for root, fill and cap passes up to X70 grades
High resistance to porosity

Easy welding puddle control

High stacking efficiency: fill joints in fewer passes
Micro-alloyed to ensure consistent mechanical properties

Welding positions

" E DC + (Also DC- for dia.4mm)

ISO/ASME PG/5Gdown

Approvals

DNV TUV
+ +

Chemical composition (W%), typical, all weld metal
C Mn Si Ni Cr Mo P S
017 0.7 0.25 0.8 0.2 02 0.01 0.01

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -29°C -40°C -46°C
Required: AWS A5.5 min. 460 min. 550 min. 19 27
1S0 2560-A min. 460 530-680 min. 20 min. 40
Typical values AW 460-559 550-676 20-27 62-99 46-84

Packaging and available sizes

Diameter (mm) 4.0 5.0
Length (mm) 350 350
Unit: metal can Pieces / unit 120 80
Net weight/unit (kg) 47 5.0
Identification  Imprint: 8010-P1 Shield Arc 8P+ Tip Color: none Shield Arc® 8P+: rev. EN 02

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Shield Arc® 8P+

Materials to be welded

Steel grades/Standard Type
Pipe material
API 5L.X X56, X60, X65, X70

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
4.0 x 350 90 - 185 DC+/- 39.1
5.0 x 350 140 - 225 DC+ 62.5

Welding parameters, optimum fill passes
Welding positions 5G down

Diameter (mm)
4.0 150A
5.0 165A

Remarks/ Application advice

Preheating pipe material from L360 to L480 (X56 to X70) required (acc. EN 1011-1).

Pipeclamps to be removed after finishing root pass, start welding hot pass (within 5 min) after root pass
Use electrodes directly from metal cans

Use PIPELINER 6P+ for lower hardness in the root pass when required




Conarc® 55CT

Basic electrode for weathering resistant steel

AWS A5.5 :E8018-W2-H4R M
1S0 2560-A :E 46 5 Mn1Ni B 32 H5
" Deviation, see remarks

General description

Basic extremely low hydrogen electrode

All position electrode for welding weather resistant steel

Very suitable for off- and on-shore constructions, high resistance to corrosion caused by seawater or combinations of
oil, gas and seawater

Excellent mechanical properties (impact at -50°C)

Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

g g &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
LR
4Y42H5

Chemical composition (w%), typical, all weld metal
c Mn Si P S Ni Cu How
0.05 15 0.4 0010 0015 09 0.4 3mi/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -18°C -20°C -40°C -50°C
Required: AWS A5.5 min. 460 min. 550 min. 19 min. 27
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 540 610 25 115 100 60

Packaging and available sizes

Diameter (mm) 25 32 40 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 216 113 84 55
Net weight/unit (kg) 42 42 44 5.5
Unit: SRP Pieces / unit 69 50 27 23
Net weight/unit (kg) 14 19 15 25
Identification  Imprint: CONARC 55CT Tip Color: black Conarc® 55CT: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 55CT

Materials to be welded

Steel grades/Standard Type

Weather resisting steels

EN 10155 S235 JOW
S235 J2W
S355 JOW
S355 J2W
S355 K2G1W

Weather resistant steels like Cor-Ten®, Patinax®-F, Patinax®-37 and similar Ni- and Cu-alloyed steels

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 55 - 85 DC+ 53 81 0.77 19.7 88 1.74
3.2x 350 80 - 145 DC+ 70 223 12 36.9 43 1.60
4.0x 350 120 - 185 DC+ 77 355 1.6 54.1 29 1.59
5.0 x 450 180 - 270 DC+ 104 784 24 105.2 15 153

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 110A 110A 115A 110A 105A 110A
32 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A
5.0 220A 210A 210A 170A

Remarks/ Application advice
Deviations: chemical composition:

Mn =14-19% AWS: Mn = 0.50 - 1.30%
Si =0.15 - 0.60% AWS: Si = 0.35 - 0.80%

Cr =0.1% AWS: Cr = 0.45 - 0.70%

Ni =0.7 - 1.0% AWS: Ni = 0.40 - 0.80%

Cu =0.3-0.5% EN: Cu max. 0.3%




Conarc® 60G

High strength basic electrode

Classification
AWS A5.5 : E9018M-H4
EN 757 :E554ZB32H5

General description

Basic all position extremely low hydrogen electrode

For welding high strength steel grades (UTS 540-640 N/mm?)

Good impact values at -51°C

DC welding preferred

115 - 120% recovery

Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

Ny oy |

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

E|

Approvals
ABS BV DNV GL LR TV
3y 4Y50  4Y50H5  4YH10 + +

Chemical composition (w%), typical, all weld metal
c Mn Si P S Ni Mo Howm
0.06 1.0 0.4 0015 0010 16 0.3 2 ml/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm2) (%) -20°C -40°C -51°C
Required: AWSA5.5 540-620* min. 620 min. 24 min. 27
EN 757 min. 550 610-780 min. 18 min. 47
Typical values AW 600 670 25 98
SR: 1h/620°C 550 640 24 90 40

* Dia. 2.5 mm max 655 N/mm?

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 10 120 85 55
Net weight/unit (kg) 25 46 46 5.8
Unit: SRP Pieces / unit 65 50 28 23
Net weight/unit (kg) 14 2.0 15 2.6
Identification  Imprint: 9018-M / CONARC 60G Tip Color: red Conarc® 60G: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 60G

Materials to be welded

Steel grades/Standard Type
General structural steel
EN 10025 S355
Pipe material
EN 10208-2 360, L415, L445, L480
API 5 LX X52, X56, X60, X65, X70
Fine grained steel
EN 10025 part 4 S420 M (L), S460 M (L), S420 N (L), S460 N (L)
EN 10025 part 6 S460, S500
Weather resisting steels
EN 10155 S235 JOW
S235 J2W
S355 JOW
S355 J2W
S 355 K2G1W

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 60 - 100 DC+ 63 114 0.7 235 7 1.80
3.2x 350 80-130 DC+ 69 231 1.3 38.3 40 1.52
4.0x 350 120 - 180 DC+ 72 324 1.7 55.8 30 1.66
5.0 x 450 160 - 240 DC+ 119 760 22 105.2 14 143

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 75A 80A 85A 75A 75A
32 130A 120A 135A 120A 115A 120A
4.0 155A 145A 160A 145A 140A 140A
5.0 225A 220A 210A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 70G

High strength basic electrode

Classification
AWS A5.5 : E9018-G-H4R
EN 757 :E55 4 1NiMo B 32 H5

General description

Basic all position extremely low hydrogen electrode

For high strength steel grades (UTS 640-735 N/mm?), root passes in HY 100 steel
Good impact values at -40°C

DC welding preferred

115 - 120% recovery

Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/AG  PF/5Gup

Approvals
DNV Tlv
4Y50H5 +

Chemical composition (W%), typical, all weld metal
C Mn Si P S Ni Mo Howm
0.06 1.2 04 0014 0.009 1.0 0.4 2 ml/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -40°C -46°C
Required: AWS A5.5 min. 530 min. 620 min. 17 not required
EN 757 min. 550 610-780 min. 18 min. 47
Typical values AW 600 655 24 90 60
SR: 15h/580°C 550 640 24 90 50

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 40 5.0
Length (mm) 350 350 350 450 450
Unit: Box Pieces / unit 110 120 85 - 55
Net weight/unit (kg) 25 46 46 - 5.8
Unit: SRP Pieces / unit 64 50 28 28 23
Net weight/unit (kg) 1.5 2.0 1.5 2.0 24
Identification Imprint: 9018-G / CONARC 70G Tip Color: light green Conarc® 70G: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 70G

Materials to be welded

Steel grades/Standard Type
Boiler & pressure vessel steel (Reactor steels incl. Q & T steels)
DIN 20MnMoNi5-5, 22NiMoCr3-7,

15NiCuMoNb5-6-4

GS-18NiMoCr3-7
ASTM A508CL2, A508CL3,

A533CL.1Gr.B / C,

A533CL.2Gr.B/C
Creep resistant steels

15NiCuMoNg-5 (WB36),

17MnMoVL6-4(WB35)

Pipe material

API 5L.X X65, X70 (X80 root run)
EN 10208-2 1480, L550

Fine grained steel

EN 10025 part 6 $460, S500, S550

Root runs and fillet welds in S620 and S690

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 60 - 100 DC+ 67 121 0.7 19.5 75 1.47
3.2x350 80 -130 DC+ 70 234 1.3 375 “ 1.56
4.0 x 350 120 - 180 DC+ 74 343 1.7 55.4 29 1.59
5.0 x 450 160 - 240 DC+ 106 573 25 106.4 14 1.43

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 75A 80A 85A 75A 75A
32 130A 120A 135A 120A 115A 120A
4.0 155A 145A 160A 145A 140A 140A
5.0 225A 220A 210A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 74

Low temperature basic electrode

Classification
AWS A5.5 : E8018-G-H4R
IS0 2560-A :E50 6 Mn1Ni B 32 H5

General description

The basic all position pipeline and offshore electrode with max. 1% Ni
Excellent mechanical properties (impact at -60°C)

Extremely low hydrogen content

110 - 120% recovery

Weldable on AC and DC

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
NAKS
Pending

Chemical composition (w%), typical, all weld metal

c Mn Si P S Ni Hom
0.05 1.5 0.5 0.01 0.005 0.95 2 ml/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -40°C -60°C
Required: AWS5.5 min. 460 min. 550 min. 19 not required
1S0 2560-A min. 500 560-720 min. 18 min. 47
Typical values AW 550 640 24 140 80

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 40 5.0
Length (mm) 350 350 350 450 450
Unit: Box Pieces / unit 135 120 85 85 23
Net weight/unit (kg) 2.7 47 4.4 5.9 2.4
Identification  Imprint: 8018-G / CONARC 74 Tip Color: white Conarc® 74: rev. EN 01

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 74

Materials to be welded

Steel grades/Standard Type

General structural steel

EN 10025 S275, S355

Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP 240R

Pipe material

EN 10208-1 290 GA, L360 GA

EN 10208-2 290, L360, L415, L445
API 5L.X X42, X46, X52, X60, X65
EN 10216-1 P275 T1

EN 10217-1 P275 T2, P355 N

Fine grained steel

EN 10025 part 3 S275, S355, S420, S460
EN 10025 part 4 S275, $355, S420, S460
EN 10025 part 6 S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 55 - 80 DC+ 59 85 0.72 19.3 86 1.65
3.2x350 80 - 145 DC+ 66 220 1.2 37.7 48 1.79
4.0 x 350 120 - 185 DC+ 77 355 1.6 54.1 29 1.59
4.0 x 450 120 - 185 DC+ 90 450 1.8 68.4 23 1.56
5.0 x 450 180 - 240 DC+ 104 784 24 105.2 15 1.53

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 80A 80A 80A 80A 80A 80A
32 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 80

High strength basic electrode

Classification
AWS A5.5 :E11018M-H4
EN 757 :E695ZB32H5

General description

Basic all position extremely low hydrogen electrode

Weldable on AC and DC

110 - 115% recovery

Good impact values at -51°C

Meets the requirements of military specifications

Suitable for welding submarines high strength steels (UTS up to 800 N/mm?)
Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
ABS LR
+ 4Y69H5

Chemical composition (W%), typical, all weld metal
c Mn Si P S Ni Mo Howm
0.06 15 04 0.015 0.01 2.2 04 2 ml/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact ISO-V(J)
(N/mm?) (N/mm?) (%) -40°C -50°C -51°C
Required: AWSA5.5 680-760* min. 760 min. 20 min. 27
EN 757 min. 690 760-960 min. 17 min. 47
Typical values AW 750 785 22 100 80 80

* Diam. 2.5 max. 795 N/mm?

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 225 120 90 60
Net weight/unit (kg) 44 45 5.0 6.3
Unit: SRP Pieces / unit 70 50 28 23
Net weight/unit (kg) 14 19 15 2.5
Identification  Imprint: 11018-M / CONARC 80 Tip Color: gold Conarc® 80: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Steel grades/Standard Type

Pipe material

API-5LX X70, X75
Fine grained steel

EN 10025 part 6 S620, S690

root runs and fillet welds in S890

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 60 - 80 DC+ 55 99 0.8 19.5 82 1.61
3.2x 350 80-130 DC+ 78 261 1.1 36.5 43 1.55
4.0x 350 120 - 180 DC+ 75 356 1.6 53.2 30 1.59
5.0 x 450 160 - 240 DC+ 116 627 23 105.1 14 1.45

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 75A 75A 75A 80A 75A 80A
32 130A 120A 135A 120A 115A 120A
4.0 145A 145A 155A 140A 140A 140A
5.0 225A 230A 210A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Conarc® 85

High strength basic electrode

Classification
AWS A5.5 : E12018-G-H4R
EN 757 : E 69 5 Mn2NiCrMo B 32 H5

General description

Basic all position extremely low hydrogen electrode

For steels with a tensile strength UTS of max. 835 N/mm?

For high strength steels such as T1, HY 100, Naxtra 70, HRS 650, Dillimax. 690
Good impact values down to -50°C

Only available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
ABS DNV
+ 4YG9H5

Chemical composition (w%), typical, all weld metal

C Mn Si P S Cr Ni Mo Howm
0.06 14 0.3 0.01 0.01 0.4 2.0 0.4 2 mi/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -40°C -50°C
Required: AWS A5.5 min. 740 min. 830 min. 14 not required
EN 757 min. 690 760-960 min. 17 min. 47
Typical values AW 840 890 21 80 60
SR: 1h/620°C 780 840 20 75 60

Packaging and available sizes

Diameter (mm) 25 3.2 32 4.0 4.0 5.0
Length (mm) 350 350 450 350 450 450
Unit: SRP Pieces / unit 68 50 50 28 28 23
Net weight/unit (kg) 1.4 19 24 1.5 1.9 2.5
Identification Imprint: 12018-G / CONARC 85 Tip Color: light blue Conarc® 85: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Conarc® 85

Materials to be welded

Steel grades/Standard Type

Pipe material

API-5LX X70, X75, X80
Fine grained steel

EN 10025 part 6 S690

root runs and fillet welds in S890

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (k) B 1N
3.2x 350 80-130 DC+ 69 219 1.0 375 50 1.89
4.0x 350 120 - 180 DC+ 68 321 1.5 53.2 35 1.87
5.0 x 450 160 - 240 DC+ 106 632 20 106.7 17 1.81

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
32 135A 130A 140A 120A 120A 120A
4.0 155A 145A 155A 140A 140A 140A
5.0 225A 220A 215A




Low temperature basic electrode

Classification
AWS A5.5 :E7018-G-H4R "
1S0 2560-A :E50 6 Mn1Ni B 32 H5

" meet also AWS A5.5: E8018-G-H4R

General description

The basic all position offshore electrode with max. 1% Ni
Excellent mechanical properties (impact at -60°C)

Good CTOD at -10°C

Extremely low hydrogen content

110 - 120% recovery

Weldable on AC and DC

Vacuum sealed Sahara ReadyPack®: Hom < 3 mi/100g
Also available in carton boxes

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
ABS BV DNV GL LR RINA RMRS Tov
3y uP 5Y46H5  6VA6H10 5Y40H5 ~ 4YH5  3-3YH5 +

Chemical composition (W%), typical, all weld metal
c Mn Si P S Ni How
0.05 1.5 0.4 0.01 0.01 0.9 2 mi/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C -60°C
Required: AWS5.5 min. 390 min. 480 min. 25 not required
1S0 2560-A min. 500 560-720 min. 18 min. 47
Typical values AW 550 640 24 150 90

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 2.5 3.0 3.2 3.2 4.0 4.0 5.0
Length (mm) 350 350 350 450 350 450 450
Unit: Box Pieces / unit 135 90 130 120 85 85 55
Net weight/unit (kg) 27 2.8 47 5.8 44 5.9 57
Unit: SRP Pieces / unit 70 54 50 50 28 28 23
Net weight/unit (kg) 1.4 15 1.9 2.4 15 2.0 2.5

Identification  Imprint: 7018-G / KRYO 1 Tip Color: purple Kryo® 1: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Kryo® 1

Materials to be welded

Steel grades/Standard Type

General structural steel

EN 10025 S275, S355

Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP 240R

Pipe material

EN 10208-1 290 GA, L360 GA

EN 10208-2 290, L360, L415, L445

API 5L.X X42, X486, X52, X60, X65, X70
EN 10216-1 P275 T1

EN 10217-1 P275 T2, P355 N

Fine grained steel

EN 10025 part 3 S275, S355, S420, S460

EN 10025 part 4 S275, $355, S420, S460

EN 10025 part 6 S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 55 - 80 DC+ 59 85 0.72 19.3 86 1.65
3.0x 350 70- 110 DC+ 74 256 0.93 30.2 52 1.58
3.2x 350 80 - 140 DC+ 66 220 1.2 37.7 48 1.79
3.2x 450 80 - 140 DC+ 78 259 1.3 48.7 35 1.72
4.0x 350 120 - 170 DC+ 77 355 1.6 54.1 29 1.59
4.0 x 450 120 - 170 DC+ 90 450 1.8 68.4 23 1.56
5.0 x 450 180 - 240 DC+ 104 784 24 105.2 15 1.53

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.5 80A 80A 80A 80A 80A 80A
3.0 110A 110A 115A 110A 105A 110A
3.2 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A
5.0 220A 210A 210A 170A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Low temperature basic electrode

Classification
AWS A5.5 : E8016-G-H4R
IS0 2560-A :E50 6 Mn1Ni B 12 H5

General description

The basic all position offshore electrode with max. 1% Ni

Thin coated electrode, easy weld pool control

Excellent mechanical properties (impact at -60°C)

Good CTOD at -10°C

Extremely low hydrogen content

Weldable on AC and DC

Only available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal
c Mn Si P S Ni How
0.07 1.7 0.5 0.02 0.005 0.9 2ml/100 g

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) -40°C -60°C
Required: AWS A5.5 min. 460 min. 550 min. 19 not required
1S0 2560-A min. 500 560-720 min. 18 min. 47
Typical values AW 570 650 24 95 60

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 25 32 40 5.0
Length (mm) 350 450 450 450
Unit: SRP Pieces / unit 45 56 30 23
Net weight/unit (kg) 0.9 23 19 2.3
Identification Imprint: 8016-G / KRYO 1N Tip Color: red Kryo® 1N: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Steel grades/Standard

Type

General structural steel
EN 10025

Ship plates

ASTM A131

Cast steel

EN 10213-2

Pipe material

EN 10208-1

EN 10208-2

API 5L.X

EN 10216-1

EN 10217-1

Fine grained steel
EN 10025 part 3
EN 10025 part 4
EN 10025 part 6

S275, S355
Grade A, B, D, AH32 to EH40
GP 240R

290 GA, L360 GA

1290, L360, L415, L445

X42, X46, X52, X60, X65, X70
P275 T1

P275 T2, P355 N

$275, S355, S420, S460
§275, $355, S420, S460
S460

Calculation data

Sizes Current Current Arc time Energy Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) (kg) B 1N
2.5 350 60 - 95 DC+ 50 106 19.2 90 1.71
3.2 x 450 80 - 145 DC+ 68 256 40.1 43 1.73
4.0 x 450 120 - 190 DC+ 82 436 63.6 26 1.65
5.0 x 450 175 - 230
* stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PE/4G PF/5G up
Diameter (mm)
2.5 75A 70A 75A 75A 80A
3.0 100A 110A 100A 100A 110A
4.0 150A 140A 130A 125A 120A

Remarks/ Application advice

Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Low temperature basic electrode

Classification

AWS A5.5 :E 8018-G-H4R
IS0 2560-A :E50 6 Mn1Ni B 32 H5

General description

The basic all position offshore electrode with max. 1% Ni
Excellent mechanical properties (impact at -60°C)

Good CTOD at -10°C

Extremely low hydrogen content

110 - 120% recovery

Weldable on AC and DC

Vacuum sealed Sahara ReadyPack®: Hom < 3 mi/100g
Also available in carton boxes

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal

Y Mn Si P S Ni Hom
0.05 1.5 0.5 0.010 0.005 0.95 2 mi/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -40°C -60°C
Required: AWSA5.5 min. 460 min. 550 min. 19 not required
1S0 2560-A min. 500 560-720 min. 18 min. 47
Typical values AW 550 640 24 140 80
SR: 580°C/15h 460 550 24 150 90

CTOD value at -10°C > 0.25 mm

Packaging and available sizes

Diameter (mm) 25 32 32 4.0 40 5.0
Length (mm) 350 350 450 350 450 450
Unit: Box Pieces / unit 135 120 120 85 85 55
Net weight/unit (kg) 27 47 5.8 44 5.9 5.7
Unit: SRP Pieces / unit 70 50 50 28 28 23
Net weight/unit (kg) 14 19 24 15 20 25

Identification  Imprint: 8018-G / KRYO 1P Tip Color: purple Kryo® 1P: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Kryo® 1P

Materials to be welded

Steel grades/Standard Type

General structural steel

EN 10025 S275, S355

Ship plates

ASTM A131 Grade A, B, D, E, AH 32 to EH 40
Cast steel

EN 10213-2 GP 240R

Pipe material

EN 10208-1 290 GA, L360 GA

EN 10208-2 290, L360, L415, L445

API 5L.X X42, X486, X52, X60, X65, X70
EN 10216-1 P275 T1

EN 10217-1 P275 T2, P355 N

Fine grained steel

EN 10025 part 3 S275, S355, S420, S460

EN 10025 part 4 S275, $355, S420, S460

EN 10025 part 6 S460

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 55 - 85 DC+ 59 85 0.72 19.3 86 1.65
3.2x350 80 - 145 DC+ 66 220 1.2 37.7 48 1.79
3.2 x 450 80 - 145 DC+ 78 259 1.3 48.7 35 1.72
4.0 x 350 120 - 185 DC+ 77 355 16 54.1 29 1.59
4.0 x 450 120 - 185 DC+ 90 450 1.8 68.4 23 1.56
5.0 x 450 180 - 270 DC+ 104 784 24 105.2 15 1.53

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 80A 80A 80A 80A 80A
32 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A
5.0 220A 210A 210A 170A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Kryo® 1-180

Low temperature basic electrode

Classification

AWS A5.5 :E 8018-G-H4R
IS0 2560-A :E50 5 1Ni B 73 H5

General description

Basic electrode with max. 1%Ni

Extremely low hydrogen content

Approx. 175% recovery, easy slag release, weldable on AC and DC

Filling horizontal V- and X-grooves

Excellent X-ray quality

Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions

LKZI=

ISO/ASME ~ PA/1G PB/2F  PC/2G

Approvals
DNV LR
4Y46H5  4YH5

Chemical composition (W%), typical, all weld metal
i P

C Mn Si S Ni Howm
0.07 1.2 0.3 0.020 0.010 0.9 2 ml/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) -40°C -50°C
Required: AWSA5.5 min. 460 min. 550 min. 19 not required
1S0 2560-A min. 500 560-720 min. 18 min. 47
Typical values AW 550 640 26 90 60
SR: 600°C/4h 540 620 24 100 85

Packaging and available sizes

Diameter (mm) 32 4.0 50 6.3
Length (mm) 450 450 450 450
Unit: SRP Pieces / unit 27 23 19 8
Net weight/unit (kg) 20 24 2.8 19
Identification  Imprint: 8018-G / KRYO 1-180 Tip Color: pink Kryo® 1-180: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Kryo® 1-180

Materials to be welded

Steel grades/Standard Type

General structural steel

EN 10025 S275, S355

Ship plates

ASTM A131 Grade A, B, D, AH32 to EH40
Cast steel

EN 10213-2 GP 240R

Pipe material

EN 10208-1 290 GA, L360 GA

EN 10208-2 290, L360, L415, L445

API 5 LX X42, X486, X52, X60, X65, X70
EN 10216-1 P275 T1

EN 10217-1 P275 T2, P355 N

Fine grained steel

EN 10025 part 3 S275, S355, S420, S460

EN 10025 part 4 S275, $355, S420, S460

EN 10025 part 6 S460, S500

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N

3.2x 450 130 - 160

4.0 x 450 170 - 240 AC 73 537 35 102.0 14 143
5.0 x 450 250 - 300 AC 78 772 5.0 156.7 9 1.45
6.3 x 450 280 - 390 AC 84 17 6.9 234.6 6 1.45

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G
Diameter (mm)
4.0 230A 190A 190A
5.0 300A 230A 230A
6.3 390A 280A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Low temperature basic electrode

Classification

AWS A5.5 : E9018-G-H4R
EN 757 :E556ZB32H5

General description

Basic all position offshore electrode for high strength steels
110 - 120% recovery

Extremely low hydrogen content

Excellent impact toughness at -60°C

Good CTOD at -15°C

Vacuum sealed Sahara ReadyPack®: Hom < 3 ml/100g

Also available in carton boxes

Welding positions Current type

L= T

ISO/ASME ~ PA/1G PB/2F  PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal

C Mn Si P S Ni How
0.05 16 0.3 0.015 0.01 1.5 2ml/100 g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -40°C -50°C -60°C
Required: AWS A5.5 min. 530 min.620 min. 17 not required
EN 757 min. 550 610-780 min. 18 min. 47
Typical values AW 570 650 22 140 110 60

CTOD-value at -15°C > 0.30mm

Packaging and available sizes

Diameter (mm) 25 32 40 5.0
Length (mm) 350 450 450 450
Unit: Box Pieces / unit 135 120 85 55
Net weight/unit (kg) 27 5.8 59 5.7
Unit: SRP Pieces / unit 70 50 28 23
Net weight/unit (kg) 14 2.4 20 2.5

Identification  Imprint: 9018-G / KRYO 2 Tip Color: green Kryo® 2: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Kryo® 2

Materials to be welded

Steel grades/Standard Type

General structural steel

EN 10025 S355

Cast steel

EN 10213-2 GP 240R

Pipe material

EN 10208-1 290 GA, L360 GA

EN 10208-2 1290, L360, L415, L445, L480
API 5 LX X42, X486, X52, X60, X65, X70
EN 10216-1 P275 T1

EN 10217-1 P275 T2, P355 N

Fine grained steel

EN 10025 part 3 S275, S355, S420, S460

EN 10025 part 4 S275, $355, S420, S460

EN 10025 part 6 S460, S500

Low temperature steels

EN 10028-4 11 MnNi 5-3, 13 MnNi 6-3, 15 NiMn 6
EN 10222-3 13 MnNi 6-3, 15 NiMn 6

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 55 - 85 DC+ 59 85 0.72 19.4 86 1.65
3.2 x 450 80 - 140 DC+ 80 268 1.2 46.8 36 1.70
4.0 x 450 120 - 170 DC+ 89 445 1.8 70.0 22 1.52
5.0 x 450 180 - 240 DC+ 96 598 2.6 103.8 14 1.51

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 80A 80A 85A 80A 80A
32 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A
5.0 220A 210A 210A 170A

Remarks/ Application advice
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




Low temperature basic electrode

Classification
AWS A5.5 : E8018-C1-H4
IS0 2560-A :E46 8 3NiB32H5

General description

The basic all position offshore electrode with approx. 2.5% Ni

115 - 120% recovery

Excellent impact toughness at -80°C

Good CTOD at -10°C

Extremely low hydrogen content

Also available in vacuum sealed Sahara ReadyPack® (SRP): Hom < 3 ml/100g

Welding positions Current type

Ny oy |

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

E|

Approvals
ABS BV DNV GL LR RINA OV
+ uP 5YH10  6Y42H10  5Y40H  5YH5 +

Chemical composition (w%), typical, all weld metal
c Mn Si P S Ni How
0.05 07 0.3 0015 0010 25 2mlA100 g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm2) (%) -60°C -80°C
Required: AWSA5.5 SR" min. 460 min. 550 min. 19 min. 47
1S0 2560-A min. 460 530-680 min. 20 min. 47
Typical values AW 520 600 26 120 60
SR: 610°C/2h 500 590 29 90

CTOD value at -10°C > 0.25 mm
Stress relieved: SRY = 605+14°C/1h

Packaging and available sizes

Diameter (mm) 25 3.2 32 40 4.0 5.0
Length (mm) 350 350 450 350 450 450
Unit: Box Pieces / unit 135 120 120 85 85 55
Net weight/unit (kg) 2.7 42 5.8 44 59 5.7
Unit: SRP Pieces / unit 70 50 50 28 28 23
Net weight/unit (kg) 1.4 19 24 15 2.0 2.5
Identification Imprint: 8018-C1 / KRYO 3 Tip Color: silver Kryo® 3: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Kryo® 3

Materials to be welded

Steel grades/Standard Type

General structural steel

EN 10025 S355

Pipe material

EN 10208-2 360, L415, L445

API 5 LX X52, X56, X60, X65

Fine grained steel

EN 10025 part 3 S355, S420, S460

EN 10025 part 4 S355, S420, S460

Low temperature steels

EN 10028-4 11 MnNi 5-3, 13 MnNi 6-3, 15 NiMn 6
(12Ni14G1,G2)

EN 10222-3 13 MnNi 6-3, 15 NiMn 6

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 55 - 80 DC+ 57 103 0.72 19.5 88 1.71
3.2x350 80 - 140 DC+ 65 218 1.3 374 44 1.64
3.2 x 450 80 - 140 DC+ 79 263 1.4 485 33 1.59
4.0 x 350 120 - 170 DC+ 74 344 16 52.7 30 1.57
4.0 x 450 120 - 170 DC+ 100 463 1.7 69.8 21 1.45
5.0 x 450 180 - 240 DC+ 103 723 25 104.8 14 1.48

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 80A 80A 85A 80A 80A
32 140A 120A 145A 120A 120A 120A
4.0 150A 140A 150A 140A 135A 140A
5.0 220A 210A 210A 170A

Remarks/ Application advice

Deviations: chemical composition:
Ni =2.25-2.75% EN: Ni = 2.6 - 3.8%




Low temperature basic electrode

Classification
AWS A5.5 : E7016-C2L-H4R
IS0 2560-A :E3883NiB32H5

General description

The basic all position offshore electrode with approx. 3.5% Ni

Excellent impact toughness at -80°C in as welded condition and -100°C after PWHT
Extremely low hydrogen content

Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions

g g &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal

c Mn Si P S Ni How
0.03 0.6 0.4 0.010 0.005 3.6 2ml/100 g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) -80°C -101°C
Required: AWSA5.5 SR" min. 390 min. 480 min. 25 min. 27
Typical values AW 450 520 26 80
Typical values SR? 430 510 26 120 80

Stress relieved: SR" = 605+14°C/1h
Stress relieved: SR?= 605+14°C/1h

Packaging and available sizes

Diameter (mm) 32 4.0
Length (mm) 350 350
Unit: SRP Pieces / unit 58 30
Net weight/unit (kg) 18 14

Consult Lincoln for availability

Identification Imprint: 7016-C2 / KRYO 4 Tip Color: silver Kryo® 4: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Kryo® 4

Materials to be welded

Steel grades/Standard Type

General structural steel

EN 10025 S355

Pipe material

EN 10208-2 360, L415, L445

API 5 LX X52, X56, X60, X65

Fine grained steel

EN 10025 part 3 S355, S420

EN 10025 part 4 S355, S420

Low temperature steels

EN 10028-4 11 MnNi 5-3, 13 MnNi 6-3, 15 NiMn 6
(12Ni14G1,G2)

EN 10222-3 13 MnNi 6-3, 15 NiMn 6

ASTM A203 Grade A, B

ASTM A333 Grade 3

ASTM A334 Grade 3

ASTM A350 Grade LF3, CL1 &2

ASTM A480 Grade WPC3

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x 350 80 - 140 DC+ 72 207 1.1 30.8 48 1.45
4.0 x 350 120 - 165 DC+ 72 309 1.6 46.1 32 1.48

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
3.2 110A 120A 110A 100A 100A 100A
4.0 150A 140A 150A 140A 135A 140A

T,




SL®12G

Creep resistant basic electrode

Classification
AWS A5.5 : E7018-A1-H4R
EN 1599 :EMoB 32H5

General description

Basic very low hydrogen all position electrode (Hom < 5 mi/100g)
For welding creep resisting and fine grained steels

Service temperature from -40 up to 500°C

DC-welding preferred

115 - 120% recovery

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny oy |

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

E|

Approvals
DB DNV TV
X 0,3 Mo +
PT2

Chemical composition (W%), typical, all weld metal
C Mn Si P S Mo Hom
0.05 0.8 0.6 0.02 0.01 0.55 2 mi/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.5 SR" min. 390 min. 480 min. 25 not required
EN 1599 SR? min. 355 min. 510 min. 22 min. 47
Typical values SRY 560 620 25 140 50
AW 550 610 25 160 70

Stress relieved: SR" = 620+14°C/1h, SR? = 570-620°C/1h, SR* = 620°C/1h

Packaging and available sizes

Diameter (mm) 25 32 4.0 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 110 120 85 55
Net weight/unit (kg) 25 45 47 60
Unit: SRP Pieces / unit 67 50 28 23
Net weight/unit (kg) 14 20 15 26
Identification  Imprint: 7018-A1/SL 12 G Tip Color: blue SL®12G: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




SL®12G

Materials to be welded

Steel grades/Standard Type

Creep resistant steels

EN 10028-2 P295 G H, P355 G H, 16 Mo 3
EN 10222-2 17 Mo 3, 14 Mo 6

Fine grained steel

EN 10025 part 3 S275, S355, S420

EN 10025 part 4 S275, S355, S420

Test temperature (°C) 400 450 500 550
Yield strength Rp-0,2% (N/mm?) 420 380 330

Creep strength Rm/1000 (N/mm?) 360 300 (200)
Creep strength Rm/10.000 (N/mm2) 320 180 (80)
Creep resistance Rp1%/10.000  (N/mm?) 230 150 (65)

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) o] (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 60 -90 DC+ 65 118 0.7 228 84 1.92
3.2x 350 80-130 DC+ 69 230 1.3 379 42 1.59
4.0 x 350 120 - 180 DC+ 81 373 1.6 54.8 28 1.56
5.0 x 450 160 - 240 DC+ 106 799 24 107.4 14 1.52

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.5 80A 85A 80A 85A 80A 80A
32 130A 120A 130A 120A 120A 120A
4.0 150A 145A 140A 140A 140A 140A
5.0 225A 225A 210A

Remarks/ Application advice

Recommended tempering heat treatment range: 580 - 630°C (time depends on material thickness)
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




SL®19G

Creep resistant basic electrode

Classification
AWS A5.5 : E8018-B2-H4
EN 1599 :E CrMo1 B 32 H5

General description

Basic very low hydrogen all position electrode (Hom < 5 ml/100g)
For welding creep and hydrogen resistant CrMo-steels
Maximum service temperature 550°C

DC-welding preferred

115 - 120% recovery

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/AG  PF/5Gup

Approvals
BV DNV RINA Tlv
CIM  1Cr05Mo  CIM +

Chemical composition (W%), typical, all weld metal
C Mn Si P S Cr Mo Howm
0.06 0.75 0.6 0.015 0.01 1.1 05 3 ml100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.5 SR min. 460 min. 550 min. 19 not required
EN 1599 SR? min. 355 min. 510 min. 20 min. 47
Typical values SRY 570 640 24 180 100

Stress relieved: SR" = 690+14°C/1h, SR? = 660-700°C/1h, SR® = 700°C/1h

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 120 120 85 55
Net weight/unit (kg) 26 46 47 6.1
Unit: SRP Pieces / unit 67 50 28 23
Net weight/unit (kg) 14 2.0 15 26

Identification  Imprint: 8018-B2 /SL 19 G Tip Color: red SL®19G: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
170 only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC www.lincolnelectric.eu




SL®19G

Materials to be welded

Steel grades/Standard Type

Creep resistant steels

EN 10028-2 13 CrMo 4-5
EN 10083-1 25 CrMo 4
EN 10222-2 14 CrMo 4-5
Tool steel

DIN 17210 16 MnCr 5

Creep data

Test temperature (°C) 400 450 500 550 600
Yield strength Rp-0,2% (N/mm?) 460 440 430

Creep strength Rm/1000 (N/mm?) 300 140 (80)
Creep strength Rm/10.000 (N/mm?) 350 240 110 (50)
Creep resistance Rp1%/10.000  (N/mm?) 250 170 80 (35)

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 60 - 90 DC+ 63 114 0.71 21.0 80 1.67
3.2x350 80-130 DC+ 68 227 1.3 379 H 1.56
4.0 x 350 120 - 180 DC+ 79 367 1.6 54.9 29 1.59
5.0 x 450 160 - 240 DC+ 103 777 25 106.9 14 1.52

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 80A 85A 80A 85A 80A 80A
32 130A 120A 130A 120A 120A 120A
4.0 150A 145A 140A 140A 140A 140A
5.0 225A 225A 210A

Remarks/ Application advice

Recommended preheat temperature: 200 - 250°C

Recommended tempering heat treatment range: 660 - 700°C (time depends on material thickness)
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




SL®19G(STC)

Creep resistant basic electrode

Classification

AWS A5.5 : EB018-B2-H4
EN 1599 :E CrMo1 B 32 H5

General description

Basic very low hydrogen all position electrode (Hom < 5 ml/100g)

For welding creep and hydrogen resistant CrMo-steels

Excellent weldability for welding pipe and plate on site

Reliable X-ray properties

Good mechanical properties in the as welded and stress relieved condition

Applicable for service temperature from -20 to 500°C

SL19G(STC) meets the actual “step cool” requirements including the Bruscato factor of X < 15
Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

K-

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal

C Mn Si P S Cr Mo Bruscato Hom
0.06 0.7 0.35 0.010 0.010 1.2 0.55 max. 15 ppm 3 ml/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.5 SR" min. 460 min. 550 min. 19 not required
EN 1599 SR? min. 355 min. 510 min. 20 min. 47
Typical values SR 570 640 24 180 100

Stress relieved: SR" = 690+14°C/1h, SR = 660-700°C/1h, SR¥ = 700°C/1h
Shifting CVN at 55 J(DeltaT55): +10°C after “STC” (step cool treatment)

Packaging and available sizes

Length (mm) 350 350 350
Diameter (mm) 25 3.2 4.0
Unit: SRP Pieces / unit 69 50 28
Net weight/unit (kg) 14 2.0 15
Identification  Imprint: 8018-B2 / SL 19 G (STC) Tip Color: red SL®19G(STC): rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
172 only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC www.lincolnelectric.eu




SL®19G(STC)

Materials to be welded

Steel grades/Standard Type

Creep resistant steels

EN 10028-2 13 CrMo 4-5
EN 10083-1 25 CrMo 4
EN 10222-2 14 CrMo 4-5
Tool steel

DIN 17210 16 MnCr 5

Test temperature (°C) 400 450 500 550 600
Yield strength Rp-0,2% (N/mm?) 460 440 430

Creep strength Rm/1000 (N/mm?) 300 140 (80)
Creep strength Rm/10.000 (N/mm2) 350 240 110 (50)
Creep resistance Rp1%/10.000  (N/mm?) 250 170 80 (35)

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) o] (s)* E(kJ) H(kg/h) (kg) B 1N

2.5x 350 60 - 90
3.2x 350 80 - 145 DC+ 68 227 13 379 4 1.56
4.0 x 350 120 - 185 DC+ 79 367 1.6 54.9 29 1.59

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 80A 85A 80A 85A 80A 80A
32 130A 120A 130A 120A 120A 120A
4.0 150A 145A 140A 140A 140A 140A

Remarks/ Application advice

Recommended preheat/interpass temperature: 200 - 250°C

Recommended tempering heat treatment range: 660 - 700°C (time depends on material thickness)
Stepcooling requirements: Bruscato factor X = (10 P + 5 Sb +4 Sn + As)/100 < 15 ppm and Mn + Si < 1.1




SL®20G

Creep resistant basic electrode

Classification
AWS A5.5 : E9018-B3-H4
EN 1599 :E CrMo2 B 32 H5

General description

Basic very low hydrogen all position electrode (Hom < 5 ml/100g)
For welding creep and hydrogen resistant CrMo-steels
Maximum service temperature 600°C

DC-welding preferred

115 - 120% recovery

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/AG  PF/5Gup

Approvals
RINA Tlv
C2m1 +

Chemical composition (W%), typical, all weld metal
C Mn Si P S Cr Mo Howm
0.06 08 0.6 0.015 0.01 23 1.0 3miA100 g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -10°C
Required: AWS A5.5 SR min. 530 min. 620 min. 17 not required
EN 1599 SR? min. 400 min. 500 min. 18 min. 47
Typical values : SRY 530 650 22 150 90

Stress relieved: SR" = 690+14°C/1h, SR? = 690-750°C/1h, SR® = 695°C/1h

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 110 120 85 55
Net weight/unit (kg) 26 47 48 6.2
Unit: SRP Pieces / unit 67 50 28 23
Net weight/unit (kg) 14 2.0 15 26

Identification  Imprint: 9018-B3 / SL 20 G Tip Color: white SL®20G: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
174 only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC www.lincolnelectric.eu




SL®20G

Materials to be welded

Steel grades/Standard Type

Creep and hydrogen resistant steels

EN 10028-2 10 CrMo 9-10
EN 10222-2 12 CrMo 9-10

Creep data

Test temperature (°C) 400 450 500 550 600
Yield strength Rp-0,2% (N/mm?) 480 460 430

Creep strength Rm/1000 (N/mm2) 240 160 (100)
Creep strength Rm/10.000 (N/mm?) 210 110 (60)
Creep resistance Rp1%/10.000  (N/mm?) 160 85 (45)

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 60 - 90 DC+ 63 114 0.72 21.0 79 1.67
3.2x350 80 -130 DC+ 70 233 1.3 37.6 40 1.49
4.0 x 350 120 - 180 DC+ 75 348 1.7 56.7 28 1.56
5.0 x 450 160 - 240 DC+ 100 754 2.6 107.6 14 1.47

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
25 80A 85A 80A 85A 80A 80A
32 130A 120A 130A 120A 120A 120A
4.0 150A 145A 140A 140A 140A 140A
5.0 225A 225A 210A

Remarks/ Application advice

Recommended preheat/interpass temperature: 200 - 300°C
Recommended tempering heat treatment range: 690 - 750°C (time depends on material thickness)
Electrodes after removal from cardboard boxes redry 2-4h 350 + 25°C




SL®20G(STC)

Creep resistant basic electrode

Classification

AWS A5.5 :E9018-B3-H4
EN 1599 :ECrMo2B32H5

General description

Basic very low hydrogen all position electrode (Hom < 5 ml/100g)

For welding 2.25% Cr 1% Mo-creep and hydrogen resistant steels

Excellent weldability for pipe and site welding

Reliable X-ray properties

Good mechanical properties in the as welded and stress relieved condition

Applicable for service temperature from -20 to 600°C

SL 20G (STC) meets the actual “step cool” requirements including the Bruscato factor X < 15
Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

K-

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal

C Mn Si P S Cr Mo Bruscato Hom
0.10 0.6 0.35 0.01 0.01 2.3 1.0 max. 15 ppm 3 ml/100g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.5 SR" min. 530 min. 620 min. 17 not required
EN 1599 SR? min. 400 min. 500 min. 18 min. 47
Typical values SR 540 640 20 160 80

Stress relieved: SR" = 690+14°C/1h, SR = 690-750°C/1h, SR¥ = 695°C/1h
Shifting CVN at 55 J(DeltaT55): +10°C after “STC” (step cool treatment)

Packaging and available sizes

Diameter (mm) 25 32 40 5.0
Length (mm) 350 350 350 450
Unit: SRP Pieces / unit 67 51 28 23
Net weight/unit (kg) 14 2.0 15 16
Identification Imprint: 9018-B3 / SL 20 G (STC) Tip Color: White SL®20G(STC): rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
176 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
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SL®20G(STC)

Materials to be welded

Steel grades/Standard Type

Creep and hydrogen resistant steels

EN 10028-2 10 CrMo 9-10
EN 10222-2 12 CrMo 9-10

Creep data

Test temperature (°C) 400 450 500 550 600
Yield strength Rp-0,2% (N/mm?) 480 460 430

Creep strength Rm/1000 (N/mm2) 240 160 (100)
Creep strength Rm/10.000 (N/mm?) 210 110 (60)
Creep resistance Rp1%/10.000  (N/mm?) 160 85 (45)

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 60 - 95 DC+ 63 114 0.72 21.0 79 1.67
3.2x350 80 - 145 DC+ 70 233 1.3 37.6 40 1.49
4.0 x 350 120 - 185 DC+ 75 348 1.7 56.7 28 1.56
5.0 x 450 160 - 260 DC+ 100 754 2.6 107.6 14 1.47

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
25 80A 85A 80A 85A 80A 80A
32 130A 120A 130A 120A 120A 120A
4.0 150A 145A 140A 140A 140A 140A
5.0 225A 225A 210A

Remarks/ Application advice

Recommended preheat/interpass temperature: 200 - 300°C
Recommended tempering heat treatment range: 680 - 750°C (time depends on material thickness)
Stepcooling requirements: Bruscato factor X = (10 P + 5 Sb +4 Sn + As)/100 < 15 ppm and Mn + Si < 1.1




SL®22G

Creep resistant basic electrode

Classification
AWS A5.5 : E8018-B1-H4
EN 1599 :EZB32H5

General description

Basic very low hydrogen all position electrode (Hom < 5 mi/100g)
For welding creep resistant CrMoV-steels

Maximum service temperature 550°C

DC-welding preferred

115 - 120% recovery

Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions

L= T

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
Tov
+

Chemical composition (W%), typical, all weld metal
C Mn Si P S Cr Mo v Hom
0.06 0.8 0.6 0.02 0.01 0.5 0.5 0.3 3ml/100 g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -10°C
Required: AWS A5.5 SR" min. 460 min. 550 min. 19 not required
Typical values SR? 570 640 24 180 110

Stress relieved: SR" = 690+14°C/1h, SR? = 730°C/1h

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: SRP Pieces / unit 67 50 28 23
Net weight/unit (kg) 14 2.0 1.5 2.6
Identification  Imprint: 8018-B1/SL 22 G Tip Color: orange SL®22G: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
178 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
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SL®22G

Materials to be welded

Steel grades/Standard Type

Creep resistant steels

DIN 14MoV63
17MnMoV64
10CrSiMoV7
24CrMoV5-5

Creep data

Test temperature (°C) 400 450 500 550 575
Yield strength Rp-0,2% (N/mm?) 480 470 450

Creep strength Rm/1000 (N/mm?) 270 170 150
Creep strength Rm/10.000 (N/mm?) 250 150 130
Creep resistance Rp1%/10.000  (N/mm?) 210 130 110

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) o] (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 60 - 90 DC+ 64 115 0.70 21.0 82 1.69
3.2x 350 80-130 DC+ 7 238 1.2 375 4 1.54
4.0 x 350 120 - 180 DC+ 76 353 1.6 55.8 30 1.64
5.0 x 450 160 - 220 DC+ 101 762 26 106.6 14 1.49

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 80A 85A 80A 85A 80A 80A
32 130A 120A 130A 120A 120A 120A
40 150A 145A 140A 140A 140A 140A
5.0 225A 225A 210A

Remarks/ Application advice
Recommended preheat/interpass temperature: 200 - 300°C
Recommended tempering heat treatment range: 700 - 720°C (time depends on material thickness)




Creep resistant basic electrode

Classification
AWS A5.5 : E8018-B6-H4R
EN 1599 :E CrMo5 B 32 H5

General description

Basic very low hydrogen all position electrode (Hom < 5 mi/100g)
For welding creep and hydrogen resistant 5% Cr-0.5% Mo-steels
Maximum service temperature 550°C

Developed for the petrochemical industry

Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
Tlv
+

Chemical composition (w%), typical, all weld metal

C Mn Si P S Cr Hom
0.07 0.8 0.6 0.020 0.010 5.3 0.6 3 ml/100g

=
S

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C
Required: AWS A5.5 SR" min. 460 min. 550 min. 19 not required
EN 1599 SR? min. 400 min. 590 min. 17 min. 47
Typical values SR3 580 680 22 110

Stress relieved: SR = 740 +14°C/1h, SR? = 730-760°C/1h, SR¥ = 750°C/2h

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: SRP Pieces / unit 67 52 29
Net weight/unit (kg) 14 1.9 16
Identification  Imprint: 8018-B6 / SL 502 Tip Color: brown SL®502: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Steel grades/Standard Type
Creep and hydrogen resistant steels
DIN 12CrMo19.5 and equivalent grades
ASTM A182 F5
A213 T5
A335 P5
A336 F5
A369 FP5

A387 Grade 5

Creep data

Test temperature (°C) 400 450 500 550 600
Yield strength Rp-0,2% (N/mm?) 480 440 380

Creep strength Rm/1000 (N/mm?) 160 140 (80)
Creep strength Rm/10.000 (N/mm?) 130 90 (60)
Creep resistance Rp1%/10.000  (N/mm?) 100 50 (30)

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 60 - 90 DC+ 55 95 0.82 20.8 80 1.67
3.2x350 85-130 DC+ 66 237 1.1 35.4 50 1.79
4.0 x 350 130 - 180 DC+ 76 331 1.5 51.8 32 1.64

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 80A 80A 75A 70A 70A 70A
32 130A 130A 125A 120A 120A 120A
40 140A 140A 135A 135A 135A 135A

Remarks/ Application advice

Recommended preheat and interpass temperature 200 - 300°C
Postweld heat treatment 730 - 760°C (time depends on material thickness)




SL®9Cr(P91)

Creep resistant basic electrode

Classification
AWS A5.5 : E9016-B9-H4
EN 1599 : E CrMo91 B 32 H5

General description

Basic very low hydrogen all position electrode (Hom < 5 mi/100g)
For welding creep and hydrogen resistant 9% Cr-1% Mo steels
Maximum service temperature 650°C

Developed for power plants and the petrochemical industry
Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
Tlv
+

Chemical composition (w%), typical, all weld metal

C Mn Si P S Cr Ni Mo Nb v N Howm
0.09 0.6 0.2 0.010 0.010 9.0 0.6 1.0 0.04 0.2 0.04 3mi/100 g

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C
Required: AWS A5.5 SR" min. 530 min. 620 min. 17 not required
EN 1599 SR? min. 415 min. 585 min. 17 min. 47
Typical values SR3 650 800 20 50

Stress relieved: SR" = 740+14°C/1h, SR? = 750-770°C/2h, SR® = 750-754°C/2h

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: SRP Pieces / unit 66 50 28 23
Net weight/unit (kg) 14 18 15 24
Identification  Imprint: 9016-B9 / SL 9 Cr(P91) Tip Color: dark green SL®9Cr(P91): rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




SL®9Cr(P91)

Materials to be welded

Steel grades/Standard Type Code Type

Creep and hydrogen resistant steels

EN 10222-2 X10CrMoV 9-1

ASTM A199 Grade T91 ASME SA 182-F91
A200 Grade T91
A213 Grade T91 SA 213-T91
A335 Grade P91 SA 335-P91
A336 Grade F91 SA 336-F91

SA 369-FP91

SA 387-Grade 91

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 60 - 90 DC+ 57 88 0.7 19.3 92 1.78
3.2x350 85-140 DC+ 65 172 1.0 348 59 2.04
4.0x 350 130 - 175 DC+ 66 263 15 50.8 36 1.81

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.5 80A 80A 75A 70A 70A 70A
32 130A 130A 125A 120A 120A 120A
4.0 140A 140A 135A 135A 135A 135A

Remarks/ Application advice

Recommended preheat and interpass temperature: 250 - 300°C
Recommended tempering heat treatment range: 740 - 780°C (time depends on material thickness)




Arosta® 304L

Stainless steel electrode

AWS A5.4 : E308L-16 pressurized parts : -196...+350°C
EN 1600 :E199LR12 oxidation resistance : to 800°C

General description

Rutile basic all position stainless steel electrode for 304L or equivalent steels
Excellent corrosion resistance in oxidizing environments such as nitric acid
High resistance to intergranular corrosion

Smooth bead appearance

Easy slag release

Strong electrode coating

Weldable on AC and DC

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals

BV Tov
304L +

Chemical composition (w%), typical, all weld metal

C Mn Si Cr Ni FN (acc. WRC 192)
0.02 0.80 0.80 19.5 9.7 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm2) (%) +20°C -20°C -196°C
Required: AWS A5.4 not required min. 520 min. 35 not required
EN 1600 min. 320 min. 510 min. 30 not required
Typical values AW 440 580 43 70 60 24

Packaging and available sizes

Diameter (mm) 15 2.0 25 3.2 4.0 5.0
Length (mm) 250 300 350 350 350 350
Unit: Box Pieces / unit 125 225 135 150 85 65
Net weight/unit (kg) 0.7 2.3 26 48 49 48
Unit: SRP Pieces / unit - - 69 56 29 -
Net weight/unit (kg) - - 14 19 1.5 -
Unit: Linc Can™ Pieces / unit - - 222 14 84 -
Net weight/unit (kg) - - 46 45 43 -
Identification  Imprint: 308L-16 / AROSTA 304 L Tip Color: light blue Arosta® 304L: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 304L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNi 19 11 1.4306 (TP)304L S30403
CF-3 J92500
X2 CrNiN 18 10 1.4311 (TP)304LN S30453
302,304 $30400
Medium carbon (C >0.03%)
X4 CrNi 18 10 1.4301 (TP)304 $30409
GX5 CrNi 19 10 1.4308 CF8 J92600
Ti-, Nb stabilized
X6 CrNiTi 18 10 1.4541 (TP)321 $32100
(TP)321H $32109
X6 CrNiNb 18 10 1.4550 (TP)347 S34700
(TP)347H $34709
GX5 CrNiNb 19 10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
1.5x 250 20 - 40 DC+ 25 19 0.44 55 330 1.82
2.0x 300 30 - 50 DC+ 43 45 0.55 10.4 154 1.59
2.5x 350 40-75 DC+ 51 88 0.86 19.2 82 1.59
3.2x 350 60 - 110 DC+ 57 158 13 32.2 49 1.59
4.0x 350 80 - 150 DC+ 65 245 1.7 473 32 1.52
5.0 x 350 140 - 220 DC+ 66 390 27 76.7 20 1.56

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
15 35A 35A
2.0 45A 45A 40A 40A 40A
2.5 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A

For root passes DC- is recommended.




Limarosta® 304L

Stainless steel electrode

AWS A5.4 - E308L-17 pressurized parts : -196...+350°C
EN 1600 :E199LR12 oxidation resistance : to 800°C

General description

A rutile-basic all position stainless steel electrode for 304L or equivalent steels
Mirror like bead appearance

Self releasing slag

Excellent side wall wetting, no undercut

High resistance to porosity

Weldable on AC and DC

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
DNV 6L LR RMRS Tov
308LH10 4550 304L 304L +

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni FN (acc. WRC 192)
0.025 0.75 0.95 19.0 9.7 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 520 min. 35 not required
EN 1600 min. 320 min. 510 min. 30 not required
Typical values AW 440 600 45 75 60

Packaging and available sizes

Diameter (mm) 20 2.5 32 4.0 5.0
Length (mm) 300 350 350 450 450
Unit: Box Pieces / unit 125 125 135 85 55
Net weight/unit (kg) 2.3 2.7 47 5.8 5.8
Unit: SRP Pieces / unit 60 65 52 28 22
Net weight/unit (kg) 0.6 14 1.8 2.0 24
Unit: Linc Can™ Pieces / unit - 203 124 78 -
Net weight/unit (kg) - 44 43 5.3
Identification  Imprint: 308L-17 / LIMAROSTA 304 L Tip Color: light blue Limarosta® 304L: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Limarosta® 304L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNi 19 11 1.4306 (TP)304L S30403
CF-3 J92500
X2 CrNiN 18 10 1.4311 (TP)304LN S30453
302,304 $30400
Medium carbon (C >0.03%)
X4 CrNi 18 10 1.4301 (TP)304 $30409
GX5 CrNi 19 10 1.4308 CF8 J92600
Ti-, Nb stabilized
X6 CrNiTi 18 10 1.4541 (TP)321 $32100
(TP)321H $32109
X6 CrNiNb 18 10 1.4550 (TP)347 S34700
(TP)347H $34709
GX5 CrNiNb 19 10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.0 x 300 35-50 DC+ 40 51 0.59 11.6 151 1.75
2.5x 350 45 - 80 DC+ 51 103 0.88 21.7 81 1.75
3.2x 350 80-115 DC+ 57 177 13 343 48 1.64
4.0 x 450 100 - 155 DC+ 83 373 1.8 68.0 24 1.64
5.0 x 450 150 - 220 DC+ 85 577 2.7 106.2 16 1.67

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.0 45A 457 40A 40A 40A
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A
5.0 180A 180A




Vertarosta® 304L

Stainless steel electrode

AWS A5.4 : E308L-15 pressurized parts : -196...+350°C
EN 1600 :E199LR21 oxidation resistance : to 800°C

General description

A rutile-basic all position stainless steel electrode for 304L or equivalent steels
Specially developed for vertical down welding on DC

Root passes in grooves with root opening

High corrosion resistance in oxidizing environments

Welding positions Current type

DC +

ISO/ASME PG/3Gdown

Approvals

Tov
+

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni FN (acc. WRC 192)
0.02 08 07 20.0 98 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 520 min. 35 not required
EN 1600 min. 320 min. 510 min. 30 not required
Typical values AW 440 600 40 70 50

Packaging and available sizes

Diameter (mm) 25 3.2
Length (mm) 300 300
Unit: Box Pieces / unit 190 130
Net weight/unit (kg) 29 31
Identification ~ Imprint: 308L-15 / VERTAROSTA 304 L Tip Color: grey Vertarosta® 304L: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
188 ELECTRIC only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request

www.lincolnelectric.eu




Vertarosta® 304L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNi 19 11 1.4306 (TP)304L $30403
CF-3 J92500
X2 CrNiN 18 10 1.4311 (TP)304LN $30453
302,304 $30400
Medium carbon (C >0.03%)
X4 CrNi 18 10 1.4301 (TP)304 $30409
GX5 CrNi 19 10 1.4308 CF8 J92600
Ti-, Nb stabilized
X6 CrNiTi 18 10 1.4541 (TP)321 $32100
(TP)321H §32109
X6 CrNiNb 18 10 1.4550 (TP)347 $34700
(TP)347H §34709
GX5 CrNiNb 19 10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 300 60-70 DC+ 44 65 0.81 15.0 101 1.52
3.2x 300 80- 110 DC+ 51 17 1.2 235 59 1.39

* stub end 35 mm

Welding parameters, optimum fill passes
Welding positions 3G down

Diameter (mm)
2.5 70A
3.2 100A




Jungo® 304L

Stainless steel electrode

AWS A5.4 : E308L-15 pressurized parts : -196...+350°C
EN 1600 :E199LB22 oxidation resistance : to 800°C

General description

Basic coated electrode for low temperature applications
Low carbon content, good impact properties down to -196°C
Good weldability and smooth bead appearance

High resistance against oxidation up to 800°C

Welding on DC electrode + is recommended

Welding positions Current type

i &

ISO/ASME ~ PA/1G PB/2F  PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
Tov
+

Chemical composition (w%), typical, all weld metal

C Mn Si Cr Ni FN (acc. WRC 192)
0.025 1.8 0.4 19.0 10.0 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -196°C
Required: AWS A5.4 not required min. 520 min. 35 not required
EN 1600 min. 320 min. 510 min. 30 not required
Typical values AW 450 600 40 80 40

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 350 350 350
Unit: Box Pieces / unit 120 150 100
Net weight/unit (kg) 24 48 438
Identification  Imprint: 308L-15 / JUNGO 304 L Tip Color: dark blue Jungo® 304L: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 304L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNi 19 11 1.4306 (TP)304L $30403
CF-3 J92500
X6 CrNiNb 18 10 1.4311 (TP)304LN $30453
302,304 $30400
Medium carbon (C >0.03%)
X4 CrNi 18 10 1.4301 (TP)304 $30409
GX5 CrNi 19 10 1.4308 CF8 J92600
Ti-, Nb stabilized
X6 CrNiTi 18 10 1.4541 (TP)321 $32100
(TP)321H §32109
X6 CrNiNb 18 10 1.4550 (TP)347 $34700
(TP)347H §34709
GX5 CrNiNb 19 10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ®) (s)* H(kg/h) (kg) B 1N
2.5x 350 55 - 65 DC+ 50 0.82 19.1 88 1.89
3.2x350 70-90 DC+ 51 1.3 31.6 53 1.72
4.0 x 350 90-120 DC+ 66 17 47.0 32 1.56
* stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 60A 60A 60A 60A 60A 60A
3.2 95A 90A 90A 75A 75A 75A
4.0 125A 110A 125A 100A 100A 100A

ek B




Limarosta® 304L-130

Stainless steel electrode
Classification

AWS A5.4 - E308L-17 pressurized parts : -120...+350°C
EN 1600 :E199LR53 oxidation resistance : to 800°C

General description

A rutile-basic all position stainless steel electrode for 304L or equivalent steels
High recovery (130%) providing high welding speed

Good side wall wetting, no undercut, self releasing slag

Only for down hand position

Excellent for fillet welds and filling V- and X-grooves

Weldable on AC and DC+ polarity

Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny %

ISO/ASME ~ PA/1G PB/2F

Chemical composition (W%), typical, all weld metal

c Mn Si Cr Ni FN (acc. WRC 192)
0.02 0.6 0.9 19.0 10.0 04-10

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 520 min. 35 not required
EN 1600 min. 320 min. 510 min. 30 not required
Typical values AW 440 600 40 70 50

Packaging and available sizes

Diameter (mm) 32 40 5.0
Length (mm) 450 450 450
Unit: SRP Pieces / unit 31 23 19
Net weight/unit (kg) 16 2.0 2.3
Identification ~ Imprint: 308L-17 / LIMAROSTA 304 L-130 Tip Color: light blue Limarosta® 304L-130: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Limarosta® 304L-130

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240A312/A351
Extra low carbon (C <0.03%)
X2 CrNi 19 11 1.4306 (TP)304L $30403
CF-3 J92500
X2 CrNiN 18 10 1.4311 (TP)304LN $30453
302,304 $30400
Medium carbon (C >0.03%)
X4 CrNi 18 10 1.4301 (TP)304 $30409
GX5 CrNi 19 10 1.4308 CF8 J92600
Ti-, Nb stabilized
X6 CrNiTi 18 10 1.4541 (TP)321 $32100
(TP)321H §32109
X6 CrNiNb 18 10 1.4550 (TP)347 $34700
(TP)347H §34709
GX5 CrNiNb 19 10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
3.2x 450 90 - 120 DC+ 69 241 1.8 59.0 28 1.67
4.0 x 450 120 - 160 DC+ 76 378 25 874 19 1.64
5.0 x 450 160 - 230 DC+ 84 616 36 135.0 12 1.64

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F
Diameter (mm)
3.2 110A 105A
4.0 155A 150A
5.0 175A 175A




Arosta® 347

Stainless steel electrode

AWS A5.4 :E347-16 pressurized parts : -120...+400°C
EN 1600 "E199NbR 12 oxidation resistance : to 800°C

General description

Rutile-basic all position stainless steel electrode

For Ti or Nb stabilized 304 or equivalent steels

Excellent resistance in oxidizing environments such as nitric acid
High resistance to intergranular corrosion

Easy slag release and smooth bead appearance

Strong electrode coating

Weldable on AC and DC

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/AG  PF/5Gup

Approvals
Tlv
+

Chemical composition (W%), typical, all weld metal
C Mn Si Cr Ni Nb FN (acc. WRC 192)
0.03 08 038 19.5 9.8 0.35 06-12

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -60°C
Required: AWS A5.4 not required min. 550 min. 25 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 500 630 35 70 50 35

Packaging and available sizes

Diameter (mm) 25 32 4.0
Length (mm) 350 350 350
Unit: Box Pieces / unit 120 130 90
Net weight/unit (kg) 26 47 49
Unit: SRP Pieces / unit 69 52 28
Net weight/unit (kg) 14 1.8 14

Identification  Imprint: 347-16 / AROSTA 347 Tip Color: gold Arosta® 347: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Arosta® 347

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Ti-, Nb stabilized
X6CrNiTi 18-10 1.4541 (TP)321 $32100
(TP)321H §32109
X6CrNiNb 18-10 1.4550 (TP)347 $34700
(TP)347H §34709
GX5CrNiNb 19-10 1.4552 CF-8C J92710
302
Non stabilized
X4CrNi 18-10 1.4301 (TP)304 $30400
X2CrNi 19-11 1.4306 (TP)304L $30403
GX5CrNi 19-10 1.4308 CF-8 J92600
1.4312
(TP)304H $30409

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 40-75 DC+ 52 78 0.87 20.7 80 1.66
3.2x 350 60 -110 DC+ 54 119 1.4 349 48 1.67
4.0 x 350 80 - 150 DC+ 64 210 1.7 49.0 33 1.61
*stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 70A 70A 70A 60A 60A 60A
3.2 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A

For root passes DC- is recommended.

ek B




Jungo® 347

Stainless steel electrode

AWS A5.4 :E347-15 pressurized parts : -120...+400°C
EN 1600 "E199NbB 22 oxidation resistance : to 800°C

General description

Basic coated all position stainless steel electrode

For Ti or Nb stabilized 304 or equivalent steels

Excellent resistance in oxidizing environments such as nitric acid
High resistance to intergranular corrosion

Easy slag release and smooth bead appearance

Strong electrode coating

Welding positions

ng g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
Tov
+

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni Nb FN (acc. WRC 192)
0.02 1.6 0.5 20.0 10.0 0.40 06-12

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -120°C
Required: AWS A5.4 not required min. 520 min. 30 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 500 630 35 80 50 40

Packaging and available sizes

Diameter (mm) 32 40 5.0
Length (mm) 350 350 450
Unit: Box Pieces / unit 150 100 75
Net weight/unit (kg) 48 44 6.8
Identification  Imprint: 347-15 / JUNGO 347 Tip Color: brown Jungo® 347: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 347

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Ti-, Nb stabilized
X6 CrNiTi 18-10 1.4541 (TP)321 $32100
(TP)321H §32109
X6 CrNiNb 18-10 1.4550 (TP)347 $34700
(TP)347H §34709
GX5CrNiNb19-10 1.4552 CF-8C J92710
302
Non stabilized
X4 CrNi 18-10 1.4301 (TP)304 $30400
X2 CrNi 19-11 1.4306 (TP)304L $30403
GX5 CrNi 19-10 1.4308 CF-8 J92600
1.4312
(TP)304H $30409

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (kg) B 1N
3.2x 350 80 - 100 DC+ 51 135 1.3 324 53 1.72
4.0 x 350 100 - 130 DC+ 66 206 1.7 444 32 1.56
5.0 x 450 130 - 160 DC+ 69 378 2.3 90.9 23 1.92

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
3.2 95A 90A 90A 75A 75A 75A
4.0 125A 110A 125A 100A 100A 100A
5.0 150A 150A

T, [




Arosta® 316L

Stainless steel electrode

AWS A5.4 :E316L-16 pressurized parts : -120....+350°C
EN 1600 tE19123LR12 oxidation resistance : n.a.

General description

Rutile-basic all position stainless steel electrode for 316L or equivalent steels
Molybdenum level min. 2.7 %

High resistance to general and intergranular corrosion

Smooth weld appearance

Easy slag release

Strong electrode coating

Weldable on AC and DC

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
ABS BV DNV GL LR RINA RMRS oV
+ 316L 316L 4571 316L 316L 316L +

Chemical composition (w%), typical, all weld metal
c Mn Si cr Ni Mo FN (acc. WRC 192)
0.02 08 038 18.0 115 2.85 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact ISO-V(J)
(N\/mm?) (\/mm?) (%) -20°C -120°C
Required: AWS A5.4 not required min. 490 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 450 580 39 60 40

Packaging and available sizes

Diameter (mm) 15 2.0 25 3.2 4.0 5.0
Length (mm) 250 300 350 350 350 350
Unit: Box Pieces / unit 160 225 135 150 90 65
Net weight/unit (kg) 08 2.4 27 49 438 5.0
Unit: SRP Pieces / unit 84 69 56 29 -
Net weight/unit (kg) 0.9 14 18 15 -
Unit: Linc Can™  Pieces / unit - 217 134 80 -
Net weight/unit (kg) - 47 44 42 -
Identification  Imprint: 316L-16 / AROSTA 316 L Tip Color: pink Arosta® 316L: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 316L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
X6 CrNiNb 18-10 1.4550 (TP)347 S34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
1.5x 250 20 - 40 DC+ 25 19 0.44 58 330 1.92
2.0x 300 30 - 50 DC+ 42 44 0.58 10.7 150 1.61
2.5x 350 40-75 DC+ 50 86 0.88 19.9 82 1.61
3.2x 350 60 - 110 DC+ 57 157 1.3 329 49 1.61
4.0 x 350 80 - 150 DC+ 64 240 1.7 49.2 32 1.59
5.0 x 350 140 - 220 DC+ 67 396 26 7741 20 1.59

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
15 35A 35A
2.0 45A 457 40A 40A 40A
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A

For root passes DC- is recommended.




Arosta® 316LP

Stainless steel electrode
Classification

AWS A5.4 :E316L-16 pressurized parts : -120....+350°C
EN 1600 tE19123LR12 oxidation resistance : n.a.

General description

Rutile-basic all position stainless steel electrode for 316L or equivalent steels

Specially for welding stainless steel pipes with diameters of over 50 mm with wall thickness of about 2 mm
Welding on site in the pulp and paper industry

Easy welding in all positions, easy weld pool control, full penetration, good slag release

Molybdenum level min. 2.7 %

Welding positions Current type

LK1=

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PG/3GdownPG/5Gdown

Chemical composition (W%), typical, all weld metal

C Mn Si Cr Ni Mo FN (acc. WRC 192)
0.02 0.7 0.85 18.1 1.5 2.85 04-10

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -20°C
Required: AWS A5.4 not required min. 490 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 450 580 39 60

Packaging and available sizes

Diameter (mm) 20 25
Length (mm) 250 250
Unit: Box Pieces / unit 215 150
Net weight/unit (kg) 19 2.0
Identification  Imprint: 316L-16 Tip Color: pink Arosta® 316LP: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 316LP

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
X6 CrNiNb 18-10 1.4550 (TP)347 S34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.0x 250 30 - 60 DC+
2.5x 250 30-70 DC+

* stub end 35 mm




Limarosta® 316L

Stainless steel electrode

AWS A5.4 :E316L-17 pressurized parts : -120...+350°C
EN 1600 tE19123LR12 oxidation resistance : n.a.

General description

A rutile-basic all position stainless steel electrode for 316L or equivalent steels
Molybdenum level min. 2.7 %

Mirror like bead appearance

Self releasing slag

Good side wall fusion, no undercut

High resistance to porosity

Weldable on AC and DC

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
DNV LR RMRS Tov
316LH1I0  316L 316L +

Chemical composition (w%), typical, all weld metal

c Mn Si Cr Ni Mo FN (acc. WRC 192)

0.02 0.8 1.0 18.0 1.5 2.8 04-10
Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -105°C
Required: AWS A5.4 not required min. 490 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 450 580 40 70 60 40

Packaging and available sizes

Diameter (mm) 15 2.0 25 32 4.0 5.0
Length (mm) 250 300 350 350 450 450
Unit: Box Pieces / unit 140 200 125 135 85 55
Net weight/unit (kg) 0.7 2.3 27 48 59 5.9
Unit: SRP Pieces / unit 57 65 52 28 22
Net weight/unit (kg) 0.6 1.5 18 20 24
Unit: Linc Pack Pieces / unit - 47 28 - -
Net weight/unit (kg) - 1.0 1.0 - -
Unit: Linc Can™ Pieces / unit - 202 124 79 -
Net weight/unit (kg) - 44 43 53 -
Identification  Imprint: 316L-17 / LIMAROSTA 316 L Tip Color: pink Limarosta® 316L: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Limarosta® 316L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
X6 CrNiNb 18-10 1.4550 (TP)347 S34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N

1.5 x 250 20- 40

2.0 x 300 35-50 DC+ 39 49 0.59 1.4 155 1.79
2.5x 350 45 - 80 DC+ 46 92 0.95 215 83 1.79
3.2x350 80- 115 DC+ 51 157 15 353 48 1.69
4.0 x 450 100 - 155 DC+ 75 339 1.9 69.2 24 1.69
5.0 x 450 150 - 220 DC+ 85 577 2.7 107.8 16 1.69

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.0 45A 457 40A 40A 40A
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A
5.0 180A 180A

h B




Vertarosta® 316L

Stainless steel electrode

AWS A5.4 :E316L-15 pressurized parts : -60...+400°C
EN 1600 tE19123LR21 oxidation resistance : n.a.

General description

A rutile-basic all position stainless steel electrode for 316L or equivalent steels
Molybdenum level min. 2.7 %

Specially developed for vertical down welding on DC

Root passes in grooves with root opening

High general corrosion resistance

Welding positions Current type

‘ AC/DC +
=

ISO/ASME PG/3Gdown

Approvals

ABS BV DNV GL LR T
+ 316L 316L 4429 316L +

Chemical composition (W%), typical, all weld metal
C Mn Si Cr Ni Mo FN (acc. WRC 192)
0.02 07 0.85 18.0 115 28 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C -60°C
Required: AWS A5.4 not required min. 490 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 500 620 35 50 45 35

Packaging and available sizes

Diameter (mm) 25 32
Length (mm) 300 300
Unit: Box Pieces / unit 190 130
Net weight/unit (kg) 29 3.1
Identification  Imprint: 316L-15 / VERTAROSTA 316 L Tip Color: brown Vertarosta® 316L: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Vertarosta® 316L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
X6 CrNiNb 18-10 1.4550 (TP)347 S34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 300 60-70 DC+ 44 71 0.83 14.9 98 147
3.2x 300 80-110 DC+ 47 118 1.3 239 59 1.41

* stub end 35 mm

Welding parameters, optimum fill passes
Welding positions 3G ( down)

Diameter (mm)
25 70A
3.2 100A




Jungo® 316L

Stainless steel electrode

AWS A5.4 :E316L-15 pressurized parts : -120...+350°C
EN 1600 tE19123LB22 oxidation resistance : n.a.

General description

Basic coated electrode for low temperature applications
Good impact values down to -196°C

Good weldability and smooth bead appearance

Low carbon content

Service temperature up to 400°C

High resistance against general and intercristalline corrosion

Welding positions

ng g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
BV
316LBT

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni Mo FN (acc. WRC 192)
0.025 16 04 18.5 11.0 2.7 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) +20°C -196°C
Required: AWS A5.4 not required min. 490 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 450 650 35 100 35

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 135 150 100 65
Net weight/unit (kg) 27 48 438 6.6
Unit: SRP Pieces / unit 48 56 30
Net weight/unit (kg) 14 18 14
Identification  Imprint: 316L-15 / JUNGO 316 L Tip Color: red Jungo® 316L: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Jungo® 316L

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L $31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
X6 CrNiNb 18-10 1.4550 (TP)347 $34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 50 - 70 DC+ 50 86 0.82 19.2 88 1.89
3.2x350 60 - 90 DC+ 51 135 1.3 31.3 53 1.72
4.0 x 350 80-120 DC+ 66 206 1.7 476 32 1.56

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 60A 60A 60A 60A 60A 60A
32 95A 90A 90A 75A 75A 75A
4.0 125A 110A 125A 100A 100A 100A

T,




Limarosta® 316L-130

Stainless steel electrode
Classification

AWS A5.4 :E316L-17 pressurized parts : -120...+350°C
EN 1600 :E19123LR53 oxidation resistance : n.a.

General description

A rutile-basic all position stainless steel electrode for 316L or equivalent steels
Molybdenum level min. 2.7 %

High recovery (130%) providing high welding speed

Excellent side wall fusion, no undercut

Only for down hand position

Excellent for fillet welds and filling V- and X-grooves

Weldable on AC and DC+ polarity

Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny %

ISO/ASME ~ PA/1G PB/2F

Chemical composition (w%), typical, all weld metal
C Mn Si Cr Ni Mo FN (acc. WRC 192)
0.02 0.65 1.0 18.0 115 28 04-10

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C -105°C
Required: AWS A5.4 not required min. 490 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 450 580 40 70 60 40

Packaging and available sizes

Diameter (mm) 32 4.0 50
Length (mm) 450 450 450
Unit: SRP Pieces / unit 29 23 19
Net weight/unit (kg) 1.7 2.0 23
Identification  Imprint: 316L-17 / LIMAROSTA 316 L-130 Tip Color: pink Limarosta® 316L-130: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Limarosta® 316L-130

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
X6 CrNiNb 18-10 1.4550 (TP)347 S34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)" Hikg/h) (kg) B
3.2 x 450 90 - 120 DC+ 68 1.9 60.4 28
4.0 x 450 120 - 160 DC+ 78 25 91.0 18
5.0 x 450 160 - 200 DC+ 81 3.7 1437 12

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F
Diameter (mm)
3.2 110A 105A
4.0 155A 150A
5.0 175A 175A




Arosta® 318

Stainless steel electrode

AWS A5.4 :E318-16 pressurized parts : -60...+400°C
EN 1600 :E19123NbR 12 oxidation resistance : n.a.

General description

Rutile basic all position stainless steel electrodes for welding Ti or Nb stabilized 316 or equivalent steels
High resistance to general and intergranular corrosion

Smooth bead appearance

Easy slag release

Strong electrode coating

Weldable on AC and DC

Welding positions

L= T

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
Tov
+

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni Mo Nb FN (acc. WRC 192)
0.03 0.8 0.85 18.0 11.5 27 0.35 06-12

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -60°C
Required: AWS A5.4 not required min. 550 min. 25 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 500 630 38 60 50 35

Packaging and available sizes

Diameter (mm) 20 25 32 4.0 5.0
Length (mm) 300 350 350 350 450
Unit: Box Pieces / unit 225 135 140 90 65
Net weight/unit (kg) 24 28 50 48 67
Identification  Imprint: 318-16 / AROSTA 318 Tip Color: white Arosta® 318: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 318

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
X6 CrNiNb 18-10 1.4550 (TP)347 S34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.0x 300 30 - 60 DC+ 36 36 0.65 10.7 152 1.64
2.5x 350 40-90 DC+ 46 82 0.98 20.3 80 1.64
3.2x 350 70-110 DC+ 52 137 14 3241 48 1.54
4.0 x 350 90 - 140 DC+ 61 212 1.9 48.6 31 1.49

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.0 450 457 407 407 400
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
40 140A 140A 140A 80A

For root passes DC- is recommended.

"Eh B




Jungo® 318

Stainless steel electrode

Classification
AWS A5.4 :E318-15*
EN 1600 :E19123NbB 22

*: Deviation, see remarks

General description

Basic coated electrode for stabilized CrNiMo-steels
Service temperature up to 400°C

Good bridging properties

Specially developed for highly restrained structures

Welding positions Current type

iing oy 53 Sannll) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni Mo Nb FN (acc. WRC 192)
0.025 15 04 18.0 11.0 27 05 06-12

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C
Required: AWS A5.4 not required min. 550 min. 25 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 430 650 30 90

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: Box Pieces / unit 135 150 100
Net weight/unit (kg) 26 48 46
Identification  Imprint: JUNGO 318 Tip Color: red Jungo® 318: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 318

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNiMo 17-12-2 1.4404 (TP)316L $31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L §31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
Medium carbon (C >0.03%)
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
GX5 CrNiMo 19-11 1.4408 CF 8M J92900
Ti-, Nb stabilized
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X6 CrNiMoNb 17-12-2 1.4580 316Ch S31640
X6 CrNiNb 18-10 1.4550 (TP)347 $34700
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ®) (s)* E(kJ) H(kg/h) (kg) B 1N
2.5 350 50 - 70 DC+ 50 86 0.82 17.6 88 1.89
3.2x350 80 - 100 DC+ 51 135 1.3 28.5 53 1.72
4.0 x 350 100 - 130 DC+ 66 206 1.7 438 32 1.56

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.5 60A 60A 60A 60A 60A 60A
32 95A 90A 90A 75A 75A 75A
4.0 125A 110A 125A 100A 100A 100A

Remarks/ Application advice

Deviations: chemical composition:
Ni =10.0 - 13.0% AWS: Ni = 11.0 - 14.0%




Arosta® 4439

Stainless steel electrode

EN 1600 :E1816 5NLR 32 pressurized parts : -120...+400°C
oxidation resistance : n.a.

General description

Rutile-basic fully austenitic 4.5% Mo-containing stainless steel electrode
Electrode for welding AISI 317LN or equivalent stainless steels

High resistance to pitting corrosion, intergranular corrosion and stress corrosion
Good impact values at low temperature

Easy slag release and smooth bead appearance

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
BV DNV GL Tlv
up + 4439 +

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni Mo N FN (acc. WRC 192)
0.02 13 08 18.0 17.0 46 0.18 <03

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -196°C
Required: EN 1600 min. 300 min. 480 min. 25 not required
Typical values AW 460 650 40 70 70 50

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 350 350 350
Unit: Box Pieces / unit 140 140 100
Net weight/unit (kg) 2.8 47 5.1
Identification  Imprint: AROSTA 4439 Tip Color: red Arosta® 4439: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 4439

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
Fully austenitic CrNiMo corrosion resistant steels
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429 (TP)316LN §31653
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMo 18-15-4 1.4438 317L §31725
X2 CrNiMoN 17-13-5 1.4439 317LN 531726
G-X2 CrNiMoN 17-13-4 GX2 CrNiMo 17-13-4 1.4446
G-X6 CrNiMo 17-13 GX6 CrNiMo 17-13 1.4448

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 40-75 DC+ 78 153 0.58 19.8 79 1.56
3.2x350 60 - 110 DC+ 55 152 1.3 338 49 1.67
4.0 x 350 90 - 145 DC+ 67 291 1.8 51.6 29 147

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 70A 70A 70A 60A 60A 60A
3.2 100A 90A 100A 65A 65A 65A
4.0 130A 125A 130A 80A

For root passes DC- is recommended.

Remarks/ Application advice
Welding with Heat-Input max. 1.5 kJ/mm
Interpass temperature max. 150°C




Jungo® 4455

Stainless steel electrode

AWS A5.4 : E316LMn-15 pressurized parts : -269 ... +350°C
EN 1600 :E2016 3MnNLB 22 oxidation resistance : n.a.

General description

Basic coated electrode for fully austenitic CrNiMo-steels
Service temperature from -269°C to 350°C

Cryogenic austenitic stainless steels

Cryogenic nickel steels and their joining

Non magnetic stainless steels

Welding positions Current type

ng vy 58 Shnnl) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal

C Mn Si Cr Ni Mo N FN (acc. WRC 192)
0.03 73 0.4 20.0 16.0 30 0.16 0

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -196°C
Required: AWS A5.4 not required min. 550 min. 20 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 460 650 35 80 50

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 135 150 100 70
Net weight/unit (kg) 27 47 438 6.5
Identification  Imprint: 316LMn-15 / JUNGO 4455 Tip Color: purple Jungo® 4455: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 4455

Materials to be welded

Steel grades Standard Type Mat. Nr ASTM/ACI UNS
Austenitic nitrogen alloyed CrNi and CrNiMo steels
EN 10088-1/-2 X2 CrNiN 18-10 1.4311 (TP)304LN $30453
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
X2 CrNiMoN 17-13-5 1.4439 317LN S31726
Austenitic anti-magnetic steels
SEW 390 X2 CrNiMoN 22-15 1.3951
X2 CrNiMoN18-14-3 1.3952
X2 CrNiMo 18-15 1.3953
X8 CrMnNi 18-8 1.3965
Low temperature steels
SEW 685 GX6 CrNi 18-10 1.6902
GX5 CrNiNb 18-10 1.6905
EN 10028-4 12 Ni 14 1.5637
X12 Ni 5 1.5680

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) o] (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 45-70 DC+ 44 71 0.96 19.0 85 1.52
3.2x 350 70-105 DC+ 53 132 1.4 31.0 48 1.39
4.0 x 350 100 - 130 DC+ 86 264 1.7 476 25 1.41
5.0 x 450 120 -155 DC+ 82 388 27 92.8 16 1.39

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.5 60A 60A 60A 60A 60A 60A
32 90A 90A 90A 70A
4.0 140A 115A 130A 95A
5.0 160A 165A

Remarks/ Application advice
Welding with Heat-Input max. 1.5 kd/mm
Interpass temperature max. 150°C




Jungo® 4465

Stainless steel electrode

AWS A5.4 : E310Mo-15* pressurized parts : -40 ... +400°C
EN 1600 tE25222NLB22* oxidation resistance : n.a.

*: Deviation, see remarks

General description

A basic high CrNiMo-alloyed fully austenitic all position electrode

Excellent corrosion resistance in strong oxydizing and slightly reducing media
Especially developed for urea and nitric acid plants

High resistance to intergranular corrosion

Excellent performance in the Huey-test

Weldable on DC+ polarity

Welding positions Current type

L= TT D

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals

v
+

Chemical composition (w%), typical, all weld metal

C Mn Si Cr Ni Mo N FN (acc. WRC 192)
0.03 45 0.4 25.0 22.0 22 0.13 0

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -196° C
Required: AWS A5.4 not required min. 550 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 400 620 35 90 50

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 350 350 350
Unit: Box Pieces / unit 135 150 100
Net weight/unit (kg) 28 48 49
Identification  Imprint: JUNGO 4465 Tip Color: yellow Jungo® 4465: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 4465

Materials to be welded

Steel grades EN 10088-1/-2 Mat. Nr ASTM / ACI UNS
A240/A312/A351

Fully austenitic CrNiMo corrosion resistant steels
X1 CrNiMoN 25-25-2 1.4465

X3 CrNiMoTi 25-25 1.4577

X2 CrNi 19-11 1.4306 (TP)304L $30403
CF-3 J92500

X2 CrNiN 18-10 1.4311 (TP)304LN $30453
3108 $31008

Also very well applicable for build-up welding on low alloyed steel, such as pipe plates
Bufferlayers for applications from -196°C to +350°C

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 50 - 75 DC+ 50 86 0.82 215 88 1.89
3.2x 350 70-105 DC+ 51 135 1.3 325 53 1.72
4.0x 350 100 - 135 DC+ 66 206 1.7 48.5 32 1.56

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 60A 60A 60A 60A 60A 60A
32 95A 90A 90A 75A 75A 75A
4.0 125A 110A 125A 100A 100A 100A

Remarks/ Application advice
Deviations: chemical composition:

Cr =245-26.0% AWS: Cr = 25.0 - 28.0%
Ni =21.5-225% AWS: Ni = 20.0 - 22.0%
Mn =45 -5.3% AWS: Mn =1.0 - 2.5% EN:Mn=1.0-5.0%

Welding with Heat-Input max. 1.5 kJ/mm
Interpass temperature max. 150°C

ek B




Jungo® 4500

Stainless steel electrode

AWS A5.4 : E385-16* pressurized parts : -60 ... +400°C
EN 1600 ©E20255CuNLR12 oxidation resistance : n.a.

*: Deviation, see remarks

General description

A rutile-basic fully austenitic all position electrode

Smooth bead appearance

Easy slag release

Especially developed for applications in phosphoric acid and sulphuric acid and paper mill equipment
Designed for welding alloy 904L

World wide reputation for reliability

Weldable on DC+ polarity

Welding positions Current type

iing oy 58 Sannll) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals

Tov
+

Chemical composition (w%), typical, all weld metal
c Mn Si cr Ni Mo Cu FN (acc. WRC 192)
0.02 1.2 09 20.0 25.0 5.0 15 0

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact ISO-V(J)
(N\/mm?) (N/mm?) (%) +20°C -10°C -60°C
Required: AWS A5.4 not required min. 520 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 410 620 40 80 100 50

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: Box Pieces / unit 145 185 125
Net weight/unit (kg) 29 5.7 59
Identification  Imprint: JUNGO 4500 Tip Color: black Jungo® 4500: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 4500

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr
Fully austenitic NiCrMoCu and CrNiMoCu steels
GX7 NiCrMoCuNb 25-20 1.4500
X5 NiCrMoCuTi 20-18 1.4506
GX2 NiCrMoCuN 20-18 1.4531
GX2 NiCrMoCuN 25-20 1.4536
X1 NiCrMoCu 25-20-5 (Alloy 904L) 1.4539
GX7 CrNiMoCuNb 18-18 1.4585
X5 NiCrMoCuNb 22-18 1.4586

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 40-75 DC+ 43 72 0.96 19.9 79 1.59
3.2x 350 60 - 105 DC+ 53 133 1.3 3241 52 1.69
4.0 x 350 80 - 145 DC+ 61 220 1.8 48.0 32 1.56
* stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A

Remarks/ Application advice
Deviations: chemical composition:

Si = max. 1.0%

Welding with Heat-Input max. 1.5 kJ/mm
Interpass temperature max. 150°C

AWS: Si = max. 0.9%




Arosta® 4462

Stainless steel electrode

AWS A5.4 : E2209-16 pressurized parts : -40 ... +250°C
EN 1600 tE2293NLR32 oxidation resistance : n.a.

General description

A rutile-basic all position electrode for duplex stainless steel welding
Excellent weldability for filling as well as for root runs

Applicable up to a service temperature of 250°C

High resistance to general corrosion, pitting and stress corrosion (PREN ~35)
High yield strength > 500 N/mm?

Weldable on AC and DC

EMR-Sahara product

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
BV DNV GL RINA TV
2209 + 4462 2209 +

Chemical composition (w%), typical, all weld metal
c Mn Si cr Ni Mo N FN (acc. WRC 192)
0.02 08 1.0 225 95 32 0.16 30-55

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact ISO-V(J)
(N/mm?) (N/mm2) (%) +20°C -30°C -40°C
Required: AWS A5.4 not required min. 690 min. 20 not required
EN 1600 min. 450 min. 550 min. 20 not required
Typical values AW 650 800 27 60 50 40

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 350
Unit: Box Pieces / unit 120 152 95 55
Net weight/unit (kg) 26 5.0 438 46
Unit: SRP Pieces / unit 69 52 29 24
Net weight/unit (kg) 15 18 1.6 2.0

Identification  Imprint: 2209-16 / AROSTA 4462 Tip Color: white Arosta® 4462: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Arosta® 4462

Materials to be welded

Steel grades EN 10088-1/-2/-4 Mat. Nr ASTM / ACI UNS
A240
Duplex stainless steels
X2 CrNiMoN 22 -5-3 1.4462 $31803
1.4417 $31500
X3 CrNiMoN 27-5-2 1.4460 $31200
X2 CrNiN 23-4 1.4362 $32304
X2 CrMnNi21-5-1 1.4162 $32101

Dissimilar joints such as un- and low alloyed steel to duplex stainless steel

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 40-75 DC+ 61 127 0.73 206 81 1.67
3.2x 350 80-110 DC+ 56 184 1.4 343 46 1.59
4.0 x 350 80 - 150 DC+ 59 205 2.0 515 30 1.52
5.0 x 350 140 - 220 DC+ 65 357 28 774 20 1.61

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 70A 70A 70A 60A 60A 60A
3.2 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A

For root passes DC- is recommended.

Remarks/ Application advice

Welding with Heat-Input max. 2.5 kJ/mm
Interpass temperature max. 150°C




Jungo® 4462

Stainless steel electrode

AWS A5.4 : E2209-15 pressurized parts : -40 ... +250°C
EN 1600 tE2293NLB22 oxidation resistance : n.a.

General description

A basic electrode for 22% Cr duplex stainless steel welding

Excellent weldability for filling as well as for root runs

Applicable up to a service temperature of 250°C

High resistance to general corrosion, pitting and stress corrosion (PREN ~35)
High yield strength > 500 N/mm?

Weldable on DC+ polarity

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

ing g = S &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
DNV
+

Chemical composition (w%), typical, all weld metal

c Mn Si Cr Ni Mo N FN (acc. WRC 192)
0.025 16 0.5 235 9.0 3.0 0.15 30-60

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -40°C -50°C
Required: AWS A5.4 not required min. 690 min. 20 not required
EN 1600 min. 450 min. 550 min.20  not required
Typical values AW 650 800 28 80 75 70 45

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 250 350 350
Unit: SRP Pieces / unit 69 55 30
Net weight/unit (kg) 14 18 15
Unit: Box Pieces / unit 112 152 103
Net weight/unit (kg) 23 5.0 5.0
Identification  Imprint: 2209-15 / JUNGO 4462 Tip Color: red Jungo® 4462: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 4462

Materials to be welded

Steel grades EN 10088-1/-2/-4 Mat. Nr ASTM / ACI UNS
A240
Duplex stainless steels
X2 CrNiMoN 22 -5-3 1.4462 $31803
1.4417 $31500
X3 CrNiMoN 27-5-2 1.4460 $31200
X2 CrNiN 23-4 1.4362 $32304
X2 CrMnNiN21-5-1 1.4162 $32101

Dissimilar joints such as un- and low alloyed steel to duplex stainless steel

Calculation data

Sizes Current Current Arc time Dep.rate Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - kg weldmetal kg weldmetal
(mm) A (s)* H(kg/h) B 1N
2.5x 350 50 - 80 DC+ 74 0.62 78 1.64
3.2x 350 70-110 DC+ 84 0.88 49 1.64
4.0 x 350 100 - 140 DC+ 80 14 32 1.61

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PF/5G up
Diameter (mm)
25 60A 60A 60A 60A 60A
32 85A 80A 90A 80A 80A
4.0 120A

Remarks/ Application advice

Interpass temperature depends on construction (max. 150°C)




Jungo® Zeron 100X

Stainless steel electrode
Classification

AWS A5.4 1 E2595-15 pressurized parts : -50 ... +250°C
EN 1600 tE2594NLB42 oxidation resistance : n.a.

General description

A fully basic all position “super duplex” electrode

For welding Zeron 100 and other “super duplex” stainless steel grades

Fully cored wire alloyed electrode (including W+Cu)

High resistance to pitting and crevice corrosion, e.g. in seawater; PREN > 40
High strength and reliable impact toughness

Good weldability on DC+ polarity

Only available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

ng vy 58 Shnnl) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal

C Mn Si Cr Ni Mo Cu W N FN (acc. WRC 192)
0.03 0.8 0.3 25.0 95 36 0.8 0.7 0.2 30-60

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) -20°C -46°C
Required: AWS A5.4 not required min. 760 min. 15 not required
EN 1600 min. 550 min. 620 min. 18 not required
Typical values AW 740 920 24 50 45

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: SRP Pieces / unit 69 52 15
Net weight/unit (kg) 14 1.8 0.8
Identification  Imprint: 2595-15 / JUNGO ZERON 100 X  Tip Color: purple Jungo® Zeron 100X: rev. EN 23

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® Zeron 100X

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM / ACI UNS
A276/A351/A473
Regular and super duplex stainless steels
X2CrNiMoN 25-7-4 1.4410
X4 CrNiMoN 27-5-2 1.4460
X2 CrNiMoN 22-5-3 1.4462 2205 $31803
GX6 CrNiMo 24-8-2 1.4463
CD-4MCu $32550
Zeron 100 $32760

Super duplex stainless steel grades: chemical composition approximately:
24-27% Cr, 6-9% Ni, 3-4% Mo, 0.10-0.25% N alloyed also with Cu and/or W

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 45-70 DC+ 74 101 0.62 21.0 78 1.64
3.2x 350 70 - 100 DC+ 84 219 0.88 338 49 1.64
4.0 x 350 100 - 130 DC+ 80 304 14 50.8 32 1.61

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.5 60A 60A 60A 60A 60A 60A
32 85A 80A 90A 80A 80A 80A
4.0 120A 120A 120A 100A 100A 100A

Remarks/ Application advice

Welding with Heat-Input max. 1.5 kJ/mm
Interpass temperature max. 150°C




Jungo® 309L

Stainless steel electrode

AWS A5.4 - E309L-15 pressurized parts : -196...+350°C
EN 1600 tE2312LB22 scaling resistance : n.a.

General description

A basic high CrNi alloyed buffer electrode

For welding stainless steel to mild steel and root passes in clad steel
Applicable for root passes in N alloyed AISI 304LN steels
Outstanding mechanical properties

High resistance to embrittlement

Weldable on AC and DC+ polarity

Welding positions

iing g S S ©

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal

c Mn Si Cr Ni FN (acc. WRC 192)
0.025 1.5 0.4 23.0 13.0 8-20

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact ISO-V(J)
(N/mm?) (N/mm?) (%) -196°C
Required: AWS A5.4 not required min. 520 min. 30
EN 1600 min. 320 min. 510 min. 25
Typical values AW 470 570 40 40

Packaging and available sizes

Diameter (mm) 32 4.0 50
Length (mm) 350 350 350
Unit: Box Pieces / unit 142 60
Net weight/unit (kg) 47 48 48
Identification  Imprint: 309L-15 / JUNGO 309 L Tip Color: Jungo® 309L: rev. EN 02

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 309L

Materials to be welded

Steel grades EN 10088-1/-2 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Corrosion resistant cladsteels
X2 CrNiN 18-10 1.4311 (TP)304LN $30453
X2 CrNi 19-11 1.4306 (TP)304L $30403
CF-3 J92500
X4 CrNi 18-10 1.4301 (TP)304 $30400

Dissimilar metals (mild and low alloyed steel to CrNi or CrNiMo stainless steel)
Build-up welding on mild and low alloyed steel
Bufferlayer CrNi-cladsteel

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5 350 40-75 DC+ 50 88 0.93 21.0 7 1.61
3.2x350 60 - 110 DC+ 58 160 1.3 325 46 1.49
4.0 x 350 80 - 150 DC+ 64 24 1.8 483 31 1.49

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A

ek B




Arosta® 309S

Stainless steel electrode

AWS A5.4 - E309L-16 pressurized parts : -120...+350°C
EN 1600 ©E2312LR32 scaling resistance : n.a.

General description

A rutile-basic high CrNi alloyed buffer electrode

For welding stainless steel to mild steel and root passes in clad steel
Applicable for root passes in N alloyed AISI 304LN steels

Excellent weldability and self releasing slag

High resistance to embrittlement

Weldable on AC and DC+ polarity

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

ing g = S &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals

ABS BV RMRS Tlv
+ 309L  SS/CMn +

Chemical composition (w%), typical, all weld metal

C Mn Si Cr Ni FN (acc. WRC 192)
0.02 0.8 0.8 235 12.5 12-20

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -120°C
Required: AWS A5.4 not required min. 520 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 480 560 40 60 50 40

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 350
Unit: Box Pieces / unit 135 150 100 65
Net weight/unit (kg) 2.8 5.0 5.0 5.0
Unit: SRP Pieces / unit 69 56 31 -
Net weight/unit (kg) 14 19 15 -
Identification ~ Imprint: 309L-16 / AROSTA 309 S Tip Color: sea green Arosta® 309S: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Arosta® 309S

Materials to be welded

Steel grades EN 10088-1/-2 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Corrosion resistant cladsteels
X2 CrNiN 18-10 1.4311 (TP)304LN 530453
X2 CrNi 19-11 1.4306 (TP)304L $30403
CF-3 J92500
X4 CrNi 18-10 1.4301 (TP)304 $30400

Dissimilar metals (mild and low alloyed steel to CrNi or CrNiMo stainless steel)
Build-up welding on mild and low alloyed steel
Bufferlayer CrNi-cladsteel

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5 350 40-75 DC+ 50 88 0.93 21.0 7 1.61
3.2x350 60 - 110 DC+ 58 160 1.3 325 46 1.49
4.0 x 350 80 - 150 DC+ 64 24 1.8 483 31 1.49
5.0 x 350 140 - 220 DC+ 68 372 2.8 78.0 19 1.49

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A

ek B




Limarosta® 309S

Stainless steel electrode

AWS A5.4 - E309L-17 pressurized parts : -120 ... +350°C
EN 1600 ©E2312LR32 scaling resistance : n.a.

General description

A rutile-basic all position CrNi over-alloyed buffer electrode
Developed for welding stainless steel to mild steel and for clad steel
Self releasing slag

Excellent side wall wetting, no undercut, mirror like bead appearance
High resistance to porosity

Weldable on AC and DC+ polarity

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny iy S8 Shnnl) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
DNV 6L LR RMRS Tov
309L 4432 SS/CMn SS/CMn +

Chemical composition (W%), typical, all weld metal

c Mn Si Cr Ni FN (acc. WRC 192)
0.02 08 1.0 230 125 10-20

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 520 min. 30 not required
EN 1600 min. 320 min. 510 min. 25 not required
Typical values AW 480 560 40 55 50

Packaging and available sizes

Diameter (mm) 20 25 32 4.0 5.0
Length (mm) 300 350 350 450 450
Unit: Box Pieces / unit 200 125 135 85 55
Net weight/unit (kg) 23 28 49 59 60
Unit: SRP Pieces / unit 60 65 50 28 -
Net weight/unit (kg) 06 15 18 20
Unit: Linc Can™ Pieces / unit 197 127 79
Net weight/unit (kg) 44 45 54
Identification  Imprint: 309L-17 / LIMAROSTA 309 S Tip Color: sea green Limarosta® 309S: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Limarosta® 309S

Materials to be welded

Steel grades EN 10088-1/-2 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Corrosion resistant cladsteels
X2 CrNiN 18-10 1.4311 (TP)304LN 530453
X2 CrNi 19-11 1.4306 (TP)304L $30403
CF-3 J92500
X4 CrNi 18-10 1.4301 (TP)304 $30400

Dissimilar metals (mild and low alloyed steel to CrNi or CrNiMo stainless steel)
Build-up welding on mild and low alloyed steel
Bufferlayer CrNi-cladsteel

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.0 x 300 35-55 DC+ 38 49 0.66 1.3 142 1.59
2.5x 350 45 - 80 DC+ 48 95 0.99 22.1 7 1.69
3.2x350 80- 115 DC+ 56 160 14 351 46 1.59
4.0 x 450 100 - 155 DC+ 76 317 2.0 69.9 23 1.64
5.0 x 450 150 - 220 DC+ 84 575 29 108.0 15 1.59

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.0 45A 457 40A 40A 40A
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A
5.0 180A 180A

ek B




Arosta® 309Nb

Stainless steel electrode

AWS A5.4 : E309Cb-16* pressurized parts : -10 ... +460°C
EN 1600 :E2312NbR 32 scaling resistance : n.a.

*: Deviation, see remarks

General description

A high CrNiNb-alloyed rutile-basic all position buffer electrode

Specially developed for buffering mild and low alloyed steels for nuclear applications
Also to be used as buffer electrode in AISI 321 and AISI 347 claddings

Weldable on AC and DC+ polarity

Welding positions

ing g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
Tov
+

Chemical composition (w%), typical, all weld metal

C Mn Si Cr Ni Nb FN (acc. WRC 192)
0.02 0.8 0.8 23.0 12.0 0.5 15-25

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 550 min. 30 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 490 660 35 60 50

Packaging and available sizes

Diameter (mm) 32 40
Length (mm) 350 350

Unit: Box Pieces / unit 150 100
Net weight/unit (kg) 52 5.0

Identification  Imprint: AROSTA 309 Nb Tip Color: gold Arosta® 309Nb: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 309Nb

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
Extra low carbon (C <0.03%)
X2 CrNi 19-11 1.4306 (TP)304L $30403
CF-3 J92500
X2 CrNiN 18-10 1.4311 (TP)304LN §30453
302
Medium carbon (C >0.03%)
X4 CrNi 18-10 1.4301 (TP)304 $30400
GX5 CrNi 19-10 1.4308 CF-8 J92600
Ti-, Nb stabilized
X6 CrNiTi 18-10 1.4541 (TP)321 $32100
(TP)321H §32109
X6 CrNiNb 18-10 1.4550 (TP)347 $34700
(TP)347H §34709
GX5 CrNiNb 19-10 1.4552 CF-8C J92710

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
3.2x350 60 - 130 DC+ 62 17 1.3 345 45 1.54
4.0 x 350 80 - 150 DC+ 67 273 1.9 49.7 30 147

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A

Remarks/ Application advice

Deviations: chemical composition
Nb +Ta = min. 0.40%, max. 1.00% AWS: Nb + Ta = min. 0.70%, max. 1.00%




Arosta® 309Mo

Stainless steel electrode

AWS A5.4 : E309LMo-16 pressurized parts : -60 ... +400°C
EN 1600 ©E23122LR32 scaling resistance : n.a.

General description

A high CrNiMo alloyed all position rutile-basic electrode

High corrosion resistance

Specially developed for welding stainless steel to mild steel and root runs in cladding
max. plate thickness in butt welds ~ 12mm

Suitable for repair welding in dissimilar joints and steels difficult to weld

Weldable on AC and DC+ polarity

Welding positions

ng g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
ABS BV DNV GL LR RINA RMRS Tov
+ 309Mo  309Mo 4459  SS/CMn 309Mo  SS/CMn +

Chemical composition (W%), typical, all weld metal

[ Mn Si Cr Ni Mo FN (acc. WRC 192)
0.02 0.8 0.8 23.0 12.5 2.7 15-25

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C -60°C
Required: AWS A5.4 not required min. 520 min. 30 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 580 700 30 57 50 45

Packaging and available sizes

Diameter (mm) 20 25 32 4.0 5.0
Length (mm) 300 350 350 350 450
Unit: Box Pieces / unit 180 110 120 85 55
Net weight/unit (kg) 24 26 47 48 54
Identification  Imprint: 309LMo-16 / AROSTA 309 Mo Tip Color: light blue Arosta® 309Mo: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 309Mo

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
First layer in CrNiMo claddings
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X10 CrNiMoTi 17-3 1.4573 316Ti S31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
GX5 CrNiMo 19-11 1.4408

Welding dissimilar metals: mild steel or low alloyed steel to stainless CrNiMo-steel up to max. thickness of 12 mm.
Build-up welding on mild and low alloyed steel

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.0 x 300 30-60 DC+ 44 46 0.54 10.8 149 1.61
2.5x 350 40- 80 DC+ 52 90 0.91 204 76 1.54
3.2x 350 60 - 80 DC+ 58 122 14 33.2 45 1.49
4.0 x 350 80 - 150 DC+ 64 259 1.9 51.6 30 1.54
5.0 x 450 140 - 190 DC+ 99 549 26 98.7 14 1.38

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.0 45A 457 40A 40A 40A
2.5 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A




Stainless steel electrode

ASW A5.4 : E308LMo-16 pressurized parts : -20 ... +350°C
EN 1600 :E20103R 32 scaling resistance : n.a.

General description

A rutile-basic all position electrode for welding dissimilar joints
The general purpose electrode for repair welding

Suitable for hobby and professional applications

Easy slag release and smooth bead appearance

Also applicable for joining steels difficult to weld

Weldable on AC and DC+ polarity

Welding positions

ng g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals

BV DNV GL TUvV
up 308Mo 4431 +

Chemical composition (W%), typical, all weld metal

[ Mn Si Cr Ni Mo FN (acc. WRC 192)
0.025 0.8 1.0 20.0 9.5 2.3 20

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 520 min. 35 not required
EN 1600 min. 400 min. 620 min. 20 not required
Typical values AW 500 720 30 70 60

Packaging and available sizes

Diameter (mm) 20 25 32 4.0 5.0
Length (mm) 300 350 350 350 350
Unit: Box Pieces / unit 225 135 150 100 65
Net weight/unit (kg) 25 2.7 49 5.0 5.0
Unit: Linc Pack Pieces / unit 50 31
Net weight/unit (kg) 1.0 1.0
Identification  Imprint: 308LMo-16 / NICHROMA Tip Color: Mauve Nichroma: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351
First layer in CrNiMo claddings
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X2 CrNiMoN 17-11-2 1.4406 (TP)316LN $31653
X2 CrNiMoN 17-13-3 1.4429
X4 CrNiMo 17-12-2 1.4401 (TP)316 $31600
X4 CrNiMo 17-13-3 1.4436
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X10 CrNiMoTi 17-3 1.4573 316Ti S31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb $31640
GX5 CrNiMo 19-11 1.4408

Welding dissimilar metals: mild steel and low alloyed steel to stainless CrNi and CrNiMo-steel

Build-up welding on mild and low alloyed steel

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.0x 300 30 - 50 DC+ 44 46 0.57 11.0 144 1.59
2.5x 350 40-75 DC+ 54 99 0.86 19.8 78 1.54
3.2x 350 60 - 110 DC+ 52 132 15 334 46 1.54
4.0x 350 80 - 150 DC+ 62 234 1.9 496 30 1.49
5.0 x 350 140 - 220 DC+ 66 365 28 784 19 1.52
* stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
2.0 45A 457 40A 40A 40A
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A

h B




Nichroma 160

Stainless steel electrode

AWS A5.4 : E309Mo-26 pressurized parts : -20 ... +350°C
EN 1600 1E2312 2 LR 53* scaling resistance : n.a.

*: Deviation, see remarks

General description

A rutile-basic synthetic high recovery (160%) electrode for shipbuilding
For welding carbon steel to stainless steel in the down hand position
Excellent for fillet welding

High resistance to porosity on primed plate

Higher welding current can be used

High deposition rates

Smooth bead appearance and easy slag release

Weldable on AC and DC+ polarity

Welding positions Current type

Ny %

ISO/ASME ~ PA/1G PB/2F

Approvals
ABS BV DNV GL RINA RMRS
+ up 309Mo 4431 309Mo  SS/CMn

Chemical composition (W%), typical, all weld metal

c Mn Si Cr Ni Mo FN (acc. WRC 192)
0.05 0.7 1.0 237 12.8 2.4 15

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 550 min. 30 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 550 740 28 50 45

Packaging and available sizes

Diameter (mm) 32 4.0 45 5.0
Length (mm) 450 450 600 450
Unit: Box Pieces / unit 90 55 40 35
Net weight/unit (kg) 6.1 5.9 73 5.8
Identification  Imprint: 309Mo-26 / NICHROMA 160 Tip Color: sea green Nichroma 160: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Nichroma 160

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A312/A351

First layer in CrNiMo claddings
X2 CrNiMo 17-12-2 1.4404 (TP)316L S31603
CF-3M J92800
X2 CrNiMo 18-14-3 1.4435 (TP)316L $31603
X4 CrNiMo 17-12-2 1.4401 (TP)316 S31600
X4 CrNiMo 17-13-3 1.4436
X6 CrNiMoTi 17-12-2 1.4571 316Ti $31635
X10 CrNiMoTi 17-3 1.4573 316Ti S31635
X6 CrNiMoNb 17-12-2 1.4580 316Cb S31640

GX5 CrNiMo 19-11 1.4408

Welding dissimilar metals: mild steel or low alloyed steel to stainless CrNiMo-steel up to max. thickness of 12 mm.
Build-up welding on mild and low alloyed steel

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N

3.2x 450 140 - 170 DC+ 86 409 1.9 68.1 22 1.52
4.0 x 450 180 - 230 DC+ 80 644 3.0 105.5 15 1.59
4.5x 600 200 - 250 DC+
5.0 x 450 230 - 300 DC+ 90 1084 41 162.0 10 1.59

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F
Diameter (mm)
32 175A 140A
4.0 200A 180A
5.0 230A 230A

Remarks/ Application advice

Deviations: chemical composition
C = max. 0.05% EN: C = max. 0.04%




Arosta® 329

Stainless steel electrode

EN 1600 :E254R12* pressurized parts : -10 ... +350°C
*: Deviation, see remarks scaling resistance : +1100°C

General description

A rutile-basic all position stainless steel electrode
Typical applications:

* Buffer electrode, hardfacing on mild steels

¢ Welding Cr-steels

* High corrosion resistance

¢ high proof stress and Tensile strength

A ferritic/austenitic structure

Good weldability and easy slag release

Weldable on AC and DC+ polarity

Welding positions Current type

iing oy 53 Sannll) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (w%), typical, all weld metal
C Mn Si Cr Ni
0.08 0.7 1.2 25.0 45

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C
Required: EN 1600 min. 400 min. 600 min. 15 not required
Typical values AW 500 700 15 30

Packaging and available sizes

Diameter (mm) 25 32 40 5.0
Length (mm) 350 350 350 450
Unit: Box Pieces / unit 135 150 100 65
Net weight/unit (kg) 27 48 438 6.1
Identification  Imprint: AROSTA 329 Tip Color: orange Arosta® 329: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 329

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI
Base metals for high temperature applications
GX30 CrSi 6 1.4710
X10 CrSi 6 1.4712 502
X10 CrAI 7 1.4713 502
403/405-TP405-CA15
X10 CrAI 13 1.4724 410/414-TP405-CA15
GX40 CrSi 17 1.4740
X10 CrAI 18 1.4742 430B-TP430-CB30
GX40 CrSi 23 1.4745 TP433
X10 CrAl 24 1.4762 TP443
X20 CrNiSi 25-4 1.4821 TP329
GX40 CrNi 24-5 1.4822 TP329
GX40 CrNiSi 27-4 1.4823 TP329HC

Applications at high temperature when high Ni-content is unacceptable
Also very well suitable for hard surfacing in sea water corrosion resisting Application

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 40-70 DC+ 59 9% 0.73 19.5 85 1.64
3.2x 350 60 - 110 DC+ 58 122 1.2 314 50 1.56
4.0 x 350 80 - 140 DC+ 72 273 15 46.5 34 159
5.0 x 450 140 - 190 DC+ 98 542 2.2 94.4 17 1.59

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 70A 70A 70A 60A 60A 60A
3.2 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A

Remarks/ Application advice
Deviations: chemical composition
Si = max. 1.5% EN: Si = max. 1.2%




Limarosta® 312

Stainless steel electrode
Classification

AWS A5.4 1E312-17 pressurized parts : -10 ... +350°C
EN 1600 "E299R 12 scaling resistance : n.a.

General description

A rutile-basic high CrNi-alloyed all position electrode

Excellent for repair welding

Especially developed for steels difficult to weld, such as armour plates, austenitic Mn-steels and high C-steels
Excellent weldability and self releasing slag

Weldable on AC and DC+ polarity

Also available in vacuum sealed Sahara ReadyPack® (SRP)

Welding positions Current type

Ny vy 53 Shnnl) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Chemical composition (w%), typical, all weld metal
C Mn Si Cr Ni
0.1 09 1.0 29.0 9.0

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C
Required: AWS A5.4 not required min. 660 min. 22 not required
EN 1600 min. 450 min. 650 min. 15 not required
Typical values AW 700 800 20 50

Packaging and available sizes

Diameter (mm) 20 2.5 32 40 5.0
Length (mm) 300 350 350 350 350

Unit: Box Pieces / unit 175 125 150 100 72
Net weight/unit (kg) 22 26 5.0 5.0 5.2

Unit: SRP Pieces / unit 53 69 52 31 24
Net weight/unit (kg) 0.6 15 18 15 1.7

Unit: Linc Pack Pieces / unit - 48 30 - -
Net weight/unit (kg) - 1.0 1.0 -

Identification  Imprint: 312-17 / LIMAROSTA 312 Tip Color: black Limarosta® 312: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC . :
www.lincolnelectric.eu




Limarosta® 312

Various steel grades, such as:

* Armour plate

* Hardenable steels including steels difficult to weld

* Non-magnetic austenitic steels

» Work hardening austenitic manganese steels

¢ Dissimilar steel grades (CMn-steels to stainless steel) up to max. thickness of 12 mm

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.0x 300 40-55 DC+ 4 45 0.59 12.0 150 1.80
2.5x 350 50 -70 DC+ 57 91 0.73 20.7 87 1.79
3.2x 350 70 - 100 DC+ 60 126 1.1 33.0 52 1.72
4.0x 350 100 - 130 DC+ 72 273 14 497 35 1.72
5.0 x 350 130 - 140 DC+ 79 313 24 7.5 19 1.36

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
25 70A 70A 70A 60A 60A 60A
32 100A 90A 100A 65A 65A 65A
40 130A 125A 130A 80A
5.0

ek B




Arosta® 307

Stainless steel electrode

AWS A5.4 :E307-16* pressurized parts : -60 ... +350°C
EN 1600 :E188MnR 12 scaling resistance : n.a.

*: Deviation, see remarks

General description

A rutile- basic all position 5%Mn-alloyed stainless steel electrode

Especially developed for steels difficult to weld, such as armour lates and austenitic high Mn-steels
Often used as a buffer layer in hardfacing applications

Weldable on AC and DC+ polarity

Welding positions Current type

ng vy 53 Sannl) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/4G  PF/5Gup

Approvals
Tlv
+

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni FN (acc. WRC 192)
0.09 5.0 0.6 18.5 85 0

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -60°C
Required: AWS A5.4 not required min. 590 min. 30 not required
EN 1600 min. 350 min. 500 min. 25 not required
Typical values AW 450 650 35 110 75

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 350 350 350
Unit: Box Pieces / unit 125 135 85
Net weight/unit (kg) 26 47 46
Identification  Imprint: AROSTA 307 Tip Color: dark blue Arosta® 307: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 307

Various steel grades, such as:

* Armour plate

* Hardenable steels including steels difficult to weld

* Non-magnetic austenitic steels

» Work hardening austenitic manganese steels

¢ Dissimilar steel grades (CMn-steels to stainless steel) up to max. thickness of 12 mm
* Problem steels

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 70 - 80 DC+ 52 108 0.74 20.4 9% 1.92
3.2x350 90 - 120 DC+ 56 148 1.2 347 54 1.87
4.0 x 350 110 - 140 DC+ 84 251 1.3 53.6 33 1.77

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 80A 80A 80A 80A 80A 80A
3.2 100A 100A 100A 90A
4.0 140A 115A 130A 110A

Remarks/ Application advice
Deviations: chemical composition
Mn=45-6.0% AWS: Mn = 3.30 - 4.75%




Arosta® 307-160

Stainless steel electrode

Classification
ASW A5.4 : E307-26*
EN 1600 :E188MnR 53

* Nearest classification, see remarks

General description

A rutile 6%Mn-alloyed stainless steel electrode

Especially developed for steels difficult to weld, such as armour lates and austenitic high Mn-steels
Often used as a buffer layer in hardfacing applications

Weldable on DC+ polarity

Welding positions Current type

llng %

ISO/ASME ~ PA/1G PB/2F

Chemical composition (W%), typical, all weld metal
C Mn Si Cr Ni
0.06 5.0 1.0 18.0 8.0

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C -10°C
Required: AWS A5.4 not required min. 590 min. 30 not required
EN 1600 min. 350 min. 500 min. 25 not required
Typical values AW 425 650 35 85 60

Packaging and available sizes

Diameter (mm) 25 32 4.0 5.0
Length (mm) 350 350 450 450
Unit: PE tube Pieces / unit 116 94 62 49
Net weight/unit (kg) 25 47 60 60
Identification  Imprint: AROSTA 307-160 Tip Color: red Arosta® 307-160: rev. EN 01

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 307-160

Various steel grades, such as:

* Armour plate

* Hardenable steels including steels difficult to weld

* Non-magnetic austenitic steels

» Work hardening austenitic manganese steels

e Dissimilar steel grades (CMn-steels to stainless steel)

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x 350 80 - 100 DC+ 44 il 0.96 17.8 85 1.52
3.2x 350 110 - 150 DC+ 53 132 1.4 29.1 48 1.39
4.0 x 450 140 - 200 DC+ 86 264 1.7 55.9 25 1.41
5.0 x 450 210 - 260 DC+ 82 388 2.7 85.3 16 1.39

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G
Diameter (mm)
2.5 90A 90A 90A
3.2 150A 140A 140A
4.0 200A 180A 160A
5.0 230A 230A

Remarks/ Application advice
Deviations: chemical composition

Mn =45-7.5% AWS: Mn = 3.30 - 4.75%
Cr=17.0 - 20.0% AWS: Cr = 18.0 - 21.5%
Ni=7.0-10.0% AWS: Ni = 9.0 - 10.7%




Jungo® 307

Stainless steel electrode

AWS A5.4 1 E307-15* pressurized parts : -120 ... +400°C
EN 1600 :E188Mn B 22 scaling resistance : n.a.

*: Deviation, see remarks

General description

A fully basic all position 5%Mn-alloyed stainless steel electrode

Especially developed for steels difficult to weld, such as armour lates and austenitic high Mn-steels
Often used as a buffer layer in hardfacing applications

Weldable on DC+ polarity

Welding positions Current type

iing oy 53 Sannll) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/AG  PF/5Gup

Chemical composition (w%), typical, all weld metal
C Mn Si Cr Ni
0.08 5.5 0.3 19.0 85

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -120°C
Required: AWS A5.4 not required min. 590 min. 30 not required
EN 1600 min. 350 min. 500 min. 25 not required
Typical values AW 500 650 35 100 35

Packaging and available sizes

Diameter (mm) 25 32 4.0 5.0
Length (mm) 350 350 450 450
Unit: Box Pieces / unit 160 170 110 70
Net weight/unit (kg) 2.8 5.0 6.5 6.5
Identification  Imprint: JUNGO 307 Tip Color: silver Jungo® 307: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Jungo® 307

Various steel grades, such as:

* Armour plate

* Hardenable steels including steels difficult to weld

* Non-magnetic austenitic steels

» Work hardening austenitic manganese steels

¢ Dissimilar steel grades (CMn-steels to stainless steel) up to max. thickness of 12 mm
* Problem steels

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
2.5x 350 50 - 70 DC+ 44 7 0.96 17.8 85 1.52
3.2x350 70 - 100 DC+ 53 132 1.4 29.1 48 1.39
4.0 x 450 100 - 130 DC+ 86 264 1.7 55.9 25 1.41
5.0 x 450 160 - 170 DC+ 82 388 2.7 85.3 16 1.39

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 60A 60A 60A 60A 60A 60A
32 90A 90A 90A 70A
4.0 140A 115A 130A 95A
5.0 160A 165A

Remarks/ Application advice

Deviations: chemical composition

Mn=45-6.5% AWS: Mn = 3.30 - 4.75%
Ni =5.7 - 9.5% AWS: Ni = 9.0 - 10.7%




Arosta® 304H

Stainless steel electrode

Classification Temperature range
AWS A5.4 : E308H-16 pressurized parts : -20 ... +730°C
EN 1600 :E199HR12 scaling resistance : to 800°C

General description

A rutile-basic all position stainless steel electrode

Specially developed for high temperature applications (up to 730°C) - e.g. AISI 304H or Mat. Nr 1.4948
Low sensitivity to precipitation of intermetallic phases

Weldable on AC and DC

Popular in petrochemical and nuclear industry

Welding positions Current type

g oy

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal
c Mn Si cr Ni FN (acc. WRC 192)
0.05 0.75 0.85 18.5 95 03-7

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1S0-V(J)
(N\/mm?) (N/mm?) (%) +20°C -20°C
Required: AWS A5.4 not required min. 550 min. 35 not required
EN 1600 min. 350 min. 550 min. 30 not required
Typical values AW 450 600 44 70 50

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 350
Unit: Box Pieces / unit 145 150 100 65
Net weight/unit (kg) 28 48 49 48
Identification  Imprint: 308H-16 / AROSTA 304 H Tip Color: green Arosta® 304H: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 304H

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
Medium carbon (C >0.03%) 302
X4 CrNi 18-10 1.4301 (TP)304 $30400
(TP)304H $30409
GX5 CrNi 19-10 1.4308 CF8 J92600
1.4948

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 350 40-75 DC+ 51 89 0.99 19.4 79 1.54
3.2x 350 60 - 110 DC+ 58 121 1.3 315 48 1.52
4.0 x 350 80 - 150 DC+ 64 258 1.8 48.0 32 1.54
5.0 x 350 140 - 220 DC+ 72 493 2.3 726 22 1.56

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A
5.0 180A 180A 180A

For root passes DC- is recommended.

ek B




Arosta® 309H

Stainless steel electrode

AWS A5.4 : E309H-16* pressurized parts : -10 ... +400°C
EN 1600 :E2312R32* scaling resistance : 1100°C

*: Deviation, see remarks

General description

A rutile basic all position stainless steel electrode

Specially developed for high temperature applications like industrial furnaces (ovens)
High resistance to oxidation up to 1050°C

Weldable on AC and DC

Welding positions Current type

g oy &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup ~ PE/AG  PF/5Gup

Chemical composition (w%), typical, all weld metal
c Mn Si cr Ni FN (acc. WRC 192)
0.10 08 16 22.0 11.0 03-8

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N\/mm?) (N/mm?) (%) +20°C
Required: AWS A5.4 not required min. 550 min. 30 not required
EN 1600 min. 350 min. 550 min. 25 not required
Typical values AW 500 700 30 50

Packaging and available sizes

Diameter (mm) 25 32 4.0
Length (mm) 350 350 350
Unit: Box Pieces / unit 120 130 90
Net weight/unit (kg) 2.6 48 49
Identification  Imprint: AROSTA 309 H Tip Color: yellow Arosta® 309H: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Arosta® 309H

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS

GX30 CrSi 6 1.4710

X10 CrAI 7 1.4713 502

X10 CrAI 13 1.4724 410/414-TP405-CA15
GX40 CrSi 13 1.4729
GX40 CrSi 17 1.4740

X10 CrAI 18 1.4742 430-TP430-CB30

X10 CrAl 24 1.4762 TP443
GX25 CrNiSi 18-9 1.4825 J92502
GX40 CrNiSi 22-9 1.4826

X15 CrNiSi 20-12 1.4828 TP309 S30900
GX25 CrNiSi 20-14 1.4832

X12 CrNiTi 18-9

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) () (s)* E(kJ) H(kg/h) (kg) B 1N
2.5 350 40-110 DC+ 47 7 1.1 19.7 73 1.44
3.2x350 60 - 120 DC+ 58 140 1.5 319 42 1.33
4.0 x 350 80 - 140 DC+ 58 226 22 53.7 29 1.55

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/AG PF/5G up
Diameter (mm)
25 70A 70A 70A 60A 60A 60A
32 100A 100A 100A 70A 70A 70A
4.0 140A 140A 140A 80A

For root passes DC- is recommended.

Remarks/ Application advice
Deviations: chemical composition

Si = max. 2.0%

Cr=20.0 - 23.0%

Ni=10.0 - 13.0%

AWS: Si = max. 1.0%
AWS: Cr = 22.0 - 25.0%
AWS: Ni = 12.0 - 14.0%

EN: Si = max. 1.2%




Intherma® 310

Stainless steel electrode
Classification

AWS A5.4 :E310-16 pressurized parts : -20 ... +400°C
EN 1600 :E2520R 12 scaling resistance : 1100°C

General description

Rutile basic electrode for all position welding except vertical down

Fully austenitic weld metal with high Cr and Ni content for very high service temperature
High resistance against oxidation and scaling up to 1100°C

Avoid service temperatures between 650 - 850°C

Weldable on AC and DC

Welding positions Current type

ng vy 58 Shnnl) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal

c Mn Si Cr Ni FN (acc. WRC 192)
0.12 25 0.5 26.0 20.5 0

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C
Required: AWS A5.4 not required min. 550 min. 30 not required
EN 1600 min. 350 min. 550 min. 20 not required
Typical values AW 440 600 30 80

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (mm) 350 350 350 350
Unit: Box Pieces / unit 145 150 100 62
Net weight/unit (kg) 3.0 5.1 5.1 5.0
Identification  Imprint: 310-16 / INTHERMA 310 Tip Color: dark green Intherma® 310: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Intherma® 310

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
A240/A351
Heat resisting steels
X10 CrAl 24 1.4762
GX25 CrNiSi 18-9 1.4825
(GX40 CrNiSi 22-9 1.4826
X15 CrNiSi 20-12 1.4828
GX25 CrNiSi 20-14 1.4832
X15 CrNiSi 25-20 1.4841 310S S31008
CK20 J94202
X12 CrNi 25-21 1.4845
(GX40 CrNiSi 25-20 1.4848 HK40

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
3.2x350 90 - 140 DC+ 56 155 1.31 31.8 49 1.56
4.0 x 350 130 - 175 DC+ 72 233 1.55 50.7 32 1.64

5.0 x 350 165 - 200
* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
32 130A 120A 130A 110A 110A 110A
4.0 160A 160A 160A 140A

Remarks/ Application advice
Welding with Heat-Input max. 1.5 kJ/mm
Interpass temperature max. 100°C




Intherma® 310B

Stainless steel electrode

AWS A5.4 :E310-15* pressurized parts : -20 ... +400°C
EN 1600 ©E2520B 12 scaling resistance : 1100°C

*: Deviation, see remarks

Basic coated electrode for all position welding except vertical down

Fully austenitic weld metal with high Cr and Ni content for very high service temperature
High resistance against oxidation and scaling up to 1100°C

Avoid service temperatures between 650 - 850°C

Weldable on DC only

E General description

Welding positions Current type

Ny iy S} S

ISO/ASME ~ PA/1G PB/2F PC/2G  PF/3Gup  PE/4G

Chemical composition (w%), typical, all weld metal

[ Mn Si Cr Ni FN (acc. WRC 192)
0.1 3.0 0.3 25.0 21.0 0

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact ISO-V(J)
(N\/mm?) (N/mm?) (%) +20°C
Required: AWS A5.4 not required min. 550 min. 30 not required
EN 1600 min. 350 min. 550 min. 20 not required
Typical values AW 440 600 30 100

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 350 350 350
Unit: Box Pieces / unit 135 150 100
Net weight/unit (kg) 24 43 43
Identification  Imprint: INTHERMA 310 B Tip Color: light green Intherma® 310B: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Intherma® 310B

Materials to be welded

Steel grades EN 10088-1/-2 EN 10213-4 Mat. Nr ASTM/ACI UNS
Heat resisting steels
X10 CrAl 24 1.4762
GX25 CrNiSi 18-9 1.4825
GX40 CrNiSi 22-9 1.4826
X15 CrNiSi 20-12 1.4828
GX25 CrNiSi 20-14 1.4832
X15 CrNiSi 25-20 1.4841 3108 $31008
CK20 J94202
X12 CrNi 25-21 1.4845
GX40 CrNiSi 25-20 1.4848 HK40

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (ko) B 1N

2.5x 350 60 - 70

3.2x 350 80-90

4.0 x 350 110 - 130
*stub end 35 mm

Remarks/ Application advice

Deviations: chemical composition

Mn = max. 5.0% AWS: Mn =1.0 - 2.5%
Welding with Heat-Input max. 1.5 kJ/mm

Interpass temperature max. 100°C




Ni-base electrode

Classification
AWS A5.4 :E383-16
EN 1600 :E27314CuLR12

General description

A rutile-basic all position fully austenitic NiCrMoCu electrode
Especially for phosphoric and sulphuric acid plants

Designed for Mo and Cu alloyed high NiCr-alloyed grades

Very smooth bead appearance and easy slag release

Also approved for welding dissimilar metals for service up to 450°C
High resistance to pitting (PREN ~40)

Welding positions

ng g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
Tov
+

Chemical composition (W%), typical, all weld metal
C Mn Si Ni Cr Mo Cu Fe FN (acc. WRC 192)
0.02 0.8 0.9 31.0 271 35 0.9 35.8 0

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C
Required: AWS A5.4 not required min. 520 min. 30 not required
EN 1600 min. 240 min. 500 min. 25 not required
Typical values AW 440 640 38 70

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 350 350 350
Unit: PE tube Pieces / unit 91 66 45
Net weight/unit (kg) 18 2.0 2.0
Identification  Imprint: NICRO 31/27 Tip Color: orange NiCro 31/27: rev. EN 22

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Steel grades Standard Type Mat. Nr ASTM/ACI UNS
Copper alloyed CrNiMo and NiCrMo steels
EN 10088-1/-2 X1NiCrMoCu 31 27 4 1.4563 Alloy 28 N08028
X1NiCrMoCu 25-20-5 1.4539 Alloy 904L N08904
DIN 17744 NiCr 21 Mo 2.4858 Alloy 825 N08825
NiCr 21 Mo 6Cu 2.4641 Alloy 825 h Mo N08821
X3NiCrMoTi 27 23 1.4503

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* E(kJ) H(kg/h) (ko) B 1N
2.5x350 45-70 DC+ 52 95 0.84 21.3 83 1.75
3.2x350 70-95 DC+ 56 132 1.3 31.2 48 1.49
4.0x350 110-150 DC+ 53 198 2.0 46.0 34 1.56

*stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 65A 70A 70A 60A 60A 60A
32 95A 95A 95A 80A 80A 80A
4.0 120A 120A

Remarks/ Application advice

Welding with Heat-Input max. 1.5 kJ/mm
Interpass temperature max. 150°C




NiCro 60/20

Ni-base electrode

Classification
AWS A5.11/A5.11M  : ENiCrMo-3
IS0 14172 - E Ni 6625 (NiCr22Mo9Nb)

General description

Fully basic Ni-base high CrMoNb alloyed austenitic all position electrode

Extreme high resistance to general and intergranular corrosion, pitting and crevice corrosion and stress corrosion
cracking

Suitable for welding dissimilar joints; high resistance to hot cracking

High resistance to high temperature oxidation (max. 1200°C) and carburization

Good impact values at low temperatures (down to -196°C), suitable for 9% Ni steel

Welding positions

ng g = S ©

ISO/ASME ~ PA/1G PB/2F  PC/2G  PF/3Gup  PE/4G  PF/5Gup

Approvals
Tov
+

Chemical composition (W%), typical, all weld metal
C Mn Si Ni Cr Mo Nb Fe
0.03 0.5 0.35 62 22 9 34 2

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -196°C
Required: AWS A5.11 not required min. 760 min. 30 not required
1S0 14172 min. 420 760 min. 27 not required
Typical values AW 510 770 44 92

Packaging and available sizes

Diameter (mm) 25 3.2 4.0
Length (mm) 300 300 350
Unit: PE tube Pieces / unit 94 61 45
Net weight/unit (kg) 16 1.7 2.1
Identification  Imprint: NiCrMo-3 / NICRO 60/20 Tip Color: green NiCro 60/20: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




NiCro 60/20

Materials to be welded

Steel grades DIN/EN

NiCrMo-steel type alloy 625 and welding dissimilar high NiCrMo-steels for corrosion and heat resisting purposes

X1NiCrMoCuN25-20-6
X1NiCrMoCu25-20-5
X1CrNiMoCuN20-18-7
X2NiCrAITi32-20
G-X10NiCrNb32-20
X10NiCrAITi32-20
NiCr22Mo6Cu
NiCr22Mo7Cu
NiCr21Mo6Cu
NiCr20CuMo
NiCr15Fe
NiCr22Mo9Nb
NiCr21Mo
NiCr20Ti
NiCr20TiAl

Low Alloyed steels
10Ni14 (3.5% Ni)
12Ni19, X12Ni5

9% Ni steel for LNG storage tanks
X8Ni9 (9% Ni)
X8Ni9 (9% Ni)
(8% Ni)

Mat. Nr ASTM/ACI UNS
1,4529 Alloy 925 N08925
1,4539 Alloy 904L N08904
1,4547 Alloy 254 31254
1,4558 Alloy 800L N08800
1,4859
1,4876 Alloy 800/800H N08800/-10
2,4618 Alloy G N06007
2,4619 Alloy G-3 N06985
2,4641 Alloy 825hMo N08821
2.4660 Alloy 20 N08020
2,4816 B168-Alloy 600 N06600
2,4856 B443-Alloy 625 N06625
2,4858 B424-Alloy 825 N08825
2,4951 Alloy 75 N0B075
2,4952 Alloy 80A N07080
1,5637 ASTM A333 Grade 3 -
1.5680 - K41583
1,5662 A353/A353M -
1,5662 A553/A553M Type | -
A553/A553M Type I K71340

Calculation data

Sizes Current Current Arc time Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) A (s)* H(kg/h) (ko) B 1N
2.5x 300 45-70 DC+ 44 0.95 17.2 87 1.51
3.2x 300 70 - 100 DC+ 44 15 26.8 55 1.48
4.0 x 350 100 - 130 DC+ 53 2.2 46.4 30 1.41
* stub end 35 mm
Welding parameters, optimum fill passes
Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 60A 55A 60A 60A 60A 60A
32 90A 80A 85A 80A 80A 80A
4.0 120A 120A

Remarks/ Application advice
Welding with Heat-Input max. 1.5 kJ/mm
Interpass temperature max. 150°C

ek B




Ni-base electrode

Classification
AWS A5.11/A5.11M  : ENiCrFe-2*
IS0 14172 - E Ni 6182 (NiCr15Fe6Mn)

*: Deviation, see remarks

General description

Fully basic all position NiCr electrode

High creep resistance up to 815°C

High resistance to embrittlement

High toughness at low temperature (-196°C)

For welding, Ni base alloys (as Alloy 600) and dissimilar joints
High resistance to carburization

Welding positions Current type

L= TT D

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Approvals
Tov
+

Chemical composition (w%), typical, all weld metal
c Mn Si Ni cr Nb Fe
0.02 4.4 045 68.4 18 1.9 6

Mechanical properties, typical, all weld metal

Condition  0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) +20°C -196°C
Required: AWS A5.11 not required min. 550 min. 30 not required
1S0 14172 min. 360 min. 550 min. 27 not required
Typical values AW 430 680 40 145 130

Packaging and available sizes

Diameter (mm) 25 32 40
Length (mm) 300 300 350
Unit: PE tube Pieces / unit 90 57 43
Net weight/unit (kg) 1.6 19 2.1
Identification  Imprint: NICRO 70/15 Tip Color: silver NiCro 70/15: rev. EN 21

LIN COLN ° Liability: All information in this data sheet is based on the best available knowledge, is subject to change without notice and can
only be considered as suitable for general guidance Fumes: Consult information on Welding Safety Sheet, available upon request
ELECTRIC

www.lincolnelectric.eu




Materials to be welded

Steel grades BS 3076 DIN 17742 Mat. Nr ASTM / ACI UNS
SEW 470/595 B366
Ni base on Cr alloyed steels for high and low temperature service
LC-NiCr15Fe 2.4817 N06600
NA14 NiCr15Fe 2.4816 Alloy600/B168 N06600
NiCr23Fe 2.4851 Alloy601(H) N06601
NiCr60 15 2.4867
NiCr80 20 2.4869
NiCr20Ti 2.4951 Alloy75 N06075
NiCr20TiAl 2.4952 Alloy80A NO07080
NA17 X12NiCrSi36 16 1.4864 330 N08330
G-X10NiCrNb32 20 1.4859
NA15 X10NiCrAITi32 20 1.4876 Alloy800/800H N08800/
N08810

Suitable for welding dissimilar metals:

o Mild- and low-alloyed steel to stainless steel

e Mild- and low-alloyed steel to Ni base alloys

o Stainless steel to low-alloyed creep resisting steel
Not sensitive for embrittlement after heat treatment

Calculation data

Sizes Current Current Arc time Energy Dep.rate Weight/ Electrodes/ kg Electrodes/
Diam. x length range type - per electrode at max. current - 1000 pcs. kg weldmetal kg weldmetal
(mm) ® (s)* E(kJ) H(kg/h) (k) B 1N
2.5x 300 45-60 DC+ 44 63 0.9 17.5 91 1.59
3.2x 300 70 - 100 DC+ 52 107 1.3 29.2 52 1.54
4.0 x 350 90 - 160 DC+ 61 214 2.0 51.0 29 1.47

* stub end 35 mm

Welding parameters, optimum fill passes

Welding positions PA/1G PB/2F PC/2G PF/3G up PE/4G PF/5G up
Diameter (mm)
2.5 60A 55A 60A 60A 60A 60A
32 90A 80A 90A 80A 80A 80A
4.0 120A 120A

Remarks/ Application advice

Deviations: chemical composition

Mn =3.0 - 6.0% AWS: Mn = 1.0 - 3.5% 1S0: Mn = 5.0 - 10%
Cr = max. 18.0% AWS: Cr = max. 17.0% 1S0: Cr = max. 17%
Welding with Heat-Input max. 1.5 kJ/mm

Interpass temperature max. 150°C
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Ni-base electrode

Classification

AWS A5.11/A5.11M  : ENiCrFe-3
IS0 14172 - E Ni 6182 (NiCr15Fe6Mn)

General description

Fully basic all position NiCr electrode

For welding Ni-base alloys (as Alloy 600), claddings and dissimilar metals
High creep resistance up to 815°C

High resistance to embrittlement

High toughness also at low temperature (-196°C)

High resistance to carburization

Extra alloyed with ~6% Mn to provide hot cracking resistance

Welding positions Current type

ng vy 58 Shnnl) &

ISO/ASME ~ PA/1G PB/2F PC/2G ~ PF/3Gup  PE/AG  PF/5Gup

Chemical composition (W%), typical, all weld metal

c Mn Si S Ni Cr Nb
0.025 5.5 0.4 0.010 76.1 16 2.0

Mechanical properties, typical, all weld metal

Condition ~ 0.2% Proof strength Tensile strength Elongation Impact 1SO-V(J)
(N/mm?) (N/mm?) (%) -196°C
Required: AWS A5.11 not required min. 550 min. 30 not required
1S0 14172 min. 360 min. 550 min. 27 not required
Typical values AW 400 630 40 125

Packaging and available sizes

Diameter (mm) 25 3.2 4.0 5.0
Length (