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DQS CERTIFIKAT

DQS Zertificate ol

DQS Certyfikat H
OERLIKON

OERLIKON Schweisstechnik GmbH ma od roku 1994 certifikovany Systém
riadenia kvality pre:

Vyrobu a predaj pridavnych materialov.
Vyrobu a predaj zvaracich zariadeni.

OERLIKON SchweifRtechnick GmbH holds a certified Quality management
system since 1994 for:

Manufacture and sale of welding consumables
Sale and maintenance of welding equipment

OERLIKON Sweisstechnik GmbH posiada od roku 1994
Certyfikowany System zapewnienia jakosci dla:

Produkcji i sprzedazy materialow dodatkowych do spawania
Sprzedazy i serwisu urzadzen spawalniczych

QUALITY MANAGEMENT SYSTEM

DQS - certifikovana shoda s normou
DIN EN ISO 9001 Registracni €islo certifikatu: 2765

DQS-certified according to
DIN EN ISO 9001 Reg. -No. 2765

DQS - certyfikowana zgodno$¢ z normg,
DIN EN ISO 9001 Nr rejestracyjny certyfikatu - 2765
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Podstawowe informacje m
OERLIKON

Prud a polarita zvarania / Type of current and polarity / Rodzaj pradu i biegunowos¢

Nasledujuce syboly zobrazujlce spravny zvaraci prud a polaritu su pozité v datovych listoch:
For indicating the proper type of current and polarity, the following symbols are used in the product data sheets:
W celu wskazania wtasciwego typu pradu | biegunowosci, w kartach produktéw zostaty uzyte nastgpujgce symbole:

Jednosmerny prud (DC), elektréda pripojena na + pol.
_— _I_ Direct current (DC), electrode connected to positive pole
Prad staty (DC), elektroda dotgczona do bieguna dodatniego

Jednosmerny prud (DC), elektréda pripojena na - pél
— Direct current (DC), electrode connected to negative pole
Prad staty (DC), elektroda dotgczona do bieguna ujemnego

~~ Striedavy prud (AC) / Alternating current (AC) / Prad przemienny

Jednosmerny prud (DC), doporuéeny; elektréda pripojena na + pol; AC

Direct current (DC) preferred, electrode connected to positive pole; AC
+ ~ Prad staty (DC) preferowany, elektroda dotaczona do bieguna dodatniego; prad
przemienny (AC)

Jednosmerny prud (DC), doporuéeny; elektréda pripojena na - pol; AC

— , Direct current (DC) preferred, electrode connected to negative pole; AC
e Prad staty (DC) preferowany, elektroda dotagczona do bieguna ujemnego; prad
przemienny (AC)

Jednosmerny prud (DC), doporuéeny; elektroda pripojena na + alebo -pol; AC

~ Direct current (DC) preferred, electrode connected to pos. or neg. pole; AC

Prad staty (DC) preferowany, elektroda dotaczona do bieguna dodatniego lub ujemnego;
prad przemienny (AC)

I
I+

Striedavy prud (AC) doporuceny; DC elektréda pripojena na + pol
— _I_ Alternating current (AC) preferred; DC electrode connected to positive pole

Prad przemienny (AC) preferowany; prad staty (DC) elektroda dotgczona do bieguna
dodatniego

Striedavy prud (AC) doporuceny; DC elektréda pripojena na - pél

Alternating current (AC) preferred; DC electrode connected to negative pole

Prad przemienny (AC) preferowany; prad staty (DC) elektroda dotgczona do bieguna
ujemnego

- Obalena elektroda pouzitelna pre zvaranie zvaracimi transformatormi napajanymi 230 V

Oznagenymi (@) alebo [S]
- Covered electrodes suitable for 230 V lighting current transformer and transformer with
or [S] marking

- Elektroda otulona umozliwia spawanie spawarkami transformatorowymi zasilanymi z
sieci o$wietleniowej 230 V lub transformatorami oznaczonymi znakami lub
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Zvaracie polohy / Welding positions / Pozycje spawania

Zvéaracie polohy su v katalégu ozna¢ené nasledovne:
The different welding positions are symbolized in the product data sheet as follow:
Pozycje spawania oznaczone sg na kartach wyrobéw w sposéb nastepujacy

Zvaracie polohy
Welding positions

Pozycje spawania

DIN EN 287 Cz/GB/H

Vodorovna zhora
PA/ downhand
podolna

i =

Vodorovna; kutovy
PB/ horizontal fillet
podolna, spoina pachwinowa

i

el

Vodorovna na zvislej stene
PC/ horizontal vertical
nascienna

jin

Vodorovna; kutovy nad hlavou
PD/ overhead fillet
putapowa, spoina pachwinowa

2

o

Vodorovna nad hlavou
PE/ overhead
putapowa

=

Zdola na hor
vertical up fillet
pionowa z dotu do gory, spoina
pachwinowa

PF /

ﬁ%

3

N —

N,
il

Zhora dole
PG/ vertical down
pionowa z gory na dot

)

OE

ol ~—
ol
[
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Normy / Standardization / Normy

V tomto katalégu su pouzité nasledujiuce normy:
Standards used in this manual:
Normy zastosowane w tym katalogu:

EN 439 Zvaracie materialy. Ochranné plyny pre oblukové zvaranie a rezanie
Welding consumables. Shielding gases for arc welding and cutting
Materiaty dodatkowe do spawania — Gazy ostonowe do tukowego spawania i ciecia.

EN 759 Zvaracie materialy. Technické dodacie podmienky pre pridavné materialy
Welding consumables - Technical delivery conditions for welding filler metals - Type of product,
dimensions, tolerances and marking
Spawalnictwo — Materiaty dodatkowe do spawania — Warunki techniczne dostawy materiatow
dodatkowych do spawania — Rodzaj wyrobu, wymiary, tolerancje i znakowanie.

EN 875 Destruktivne skusky zvarov. Skuska razom v ohybe
Destructive tests on welds in metallic materials. Impact tests. Test specimen location, notch
orientation and examination
Spawalnictwo - Badania niszczace spawanych ztgczy metali. Proba udarnosci. Usytuowanie
probek, kierunek karbu i badanie

EN 895 Destruktivne skusky zvarov. Skuska tahom- ¢ast 1: v prie€nom smere pri teplote okolia
Destructive tests on welds in metallic materials. Transverse tensile test
Spawalnictwo - Badania niszczace spawanych ztaczy metali. Proba rozciggania probek poprzecznych

EN 910 Destruktivne skusky zvarov. Skuska lamavosti
Destructive tests on welds in metallic materials. Bend tests
Spawalnictwo. Badania niszczace spawanych ztgczy metali. Proby zginania

EN 1043-1 Skuska tvrdosti-Cast’ 1: ski$ka tvrdosti pre oblukové zvaranie
Destructive tests on welds in metallic materials. Hardness testing. Hardness test on arc welded joints
Spawalnictwo. Badania niszczgce metalowych zlgczy spawanych. Préba twardosci ztaczy
spawanych tukowo

EN 1597-1 zvaracie materialy. SkiSobné metody Cast 1: skiSobna vzorka na odber skusobnych tici
varového kovu z ocele, niklu a niklovych zliatin
Welding consumables. Test methods. Test piece for all-weld metal test specimens in steel,
nickel and nickel alloys
Spawalnictwo -- Materiaty dodatkowe do spawania -- Metody badan -- Ztgcza prébne do
wykonywania probek stopiwa ze stali, niklu i stopow niklu

EN 10002-1 Kovové materialy. Skuska tahom-¢ast 1: skuska tahom pri teplote okolia
Tensile testing of metallic materials. Method of test at ambient temperature
Metale -- Préba rozciggania -- Cze$¢ 1: Metoda badania w temperaturze otoczenia

EN 10045-1 Skuska razom-¢ast podla Charpy ¢ast 1: metéda skusania
Charpy impact test on metallic materials. Test method (V- and U-notches)
Metale -- Préba udarnosci sposobem Charpy ego -- Metoda badania

EN 10204 Druhy dokumentov kontroly
Metallic materials. Types of inspection documents
Wyroby metalowe -- Rodzaje dokumentéw kontroli

EN ISO 13916  Zvaranie-smernice pre meranie teploty predohrevu, interpass a teploty ohrevu
Welding. Guidance on the measurement of preheating temperature, interpass temperature and
preheat maintenance temperature
Spawalnictwo -- Spawanie -- Wytyczne pomiaru temperatury podgrzania, temperatury
miedzys$ciegowej i temperatury utrzymania

ASME — Code  Sekcia Il, Cast C: Specifikacie pre zvaraci drét, elektrody a zvarovy kov
Section I, Part C: Specifications for Welding Rods, Electrodes and Filler Metals
Sekcja ll, Czesc C: Specyfikacja dla pretow spawalniczych, elektrod i metalu stopiwa
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Standard form of delivery for wire electrodes for gas-shielded metal-arc welding

_»>—=— Plastic hood

Clamping ring
with lock

[ ]-" Handle

—=— Drum

Drum
OERLIKON 8 outside
Designation i

Total height Remarks

Fass 250-280 510 810 1120
| Fass | 200 | 510 770 | 1080

Solide wire electrode
| tubular cored electrode |

1140

General references
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Standard delivery forms for wire electrodes for submerged-arc welding

—»-~=— Plastic hood

. Clamping ring
ith lock

[ ]<~ Handle

—=— Drum

Drum

Drum 5
weight °:it:"ﬁe height

[kg] A [mm] H [mm]
Drum 300 585 800 1110
| Drum | 250 \ 570 | 770 | 1080

OERLIKON Drum | 10621 height

[mm] Remarks

Designation

Solid wire electrode
| Tubular cored electrode |

Wire pay-off device available on request.
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OERLIKON

CLASSIFICATION

The most commonly used classification system used for different welding products is that of the
American Welding Society:

AWS A5.18: Specification for solid carbon steel wires and rods for gas shielded arc welding. This classification

includes metal-cored wires for carbon steels, referred to as composite metal-cored to as composite metal-cored

carbon steel electrodes for gas shielded arc welding:

CARBOFIL1 ER70S-6

E  Symbol for electrode

X  Symbol for solid (R)

70 Two digit figure giving the min tensile strength in psi x 1000

X  Symbol for solid wire or rod (S) or composite metal-cored wire (C)

6 Symbol for weld metal analysis

X Symbol for shielding gas; C 100% CO, “M” 75-80% Ar / balance CO,

HX Optional symbol for diffusible hydrogen content, H4, H8 and H16 stand for respectively max 4, max 8, max 16 ml
H2/100g deposited weld metal.

AWS A5.20: Specification for carbon steel electrodes for flux cored arc welding.

CITOFLUX R 00 E71T-1M

FLUXOFIL 31 E70T-5J H4

E  Symbol for electrode

X Minimum tensile strength (in psi x 10 000)

X  Welding position of the electrode 0 flat and horizontal position only 1 all positions

T Indicates flux-cored electrode

X Indicates performance and applications

M Symbol for shielding gas “M” 75-80% Ar / balance CO,

HZ Designates that the electrode meets the requirements of the diffusible hydrogen test
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EN 499: Classification of covered electrodes for manual metal arc welding of non alloy and fine grain steels.

AWS A5.9: Specification for solid stainless steel welding wires and rods:

INERTFIL 309L

ER 309L

FLUXINOX 309 Mo L-PF  E309LMoT1-4

Example: electrode covered: TENACITO 70

EN 499

E |

50 | 6

[2Ni [ B | 4

E Symbol for electrode
X Symbol for solid (R) Covered electrode Table 7
Table 1 Table 6
XXX Chemical analysis Table 2 Table 5
Tabe 3 Table 4
X Suffix “L” when % C <0.03
Table 1
XX Additional alloying elements Code digits for tensile strength and elongation properties of weld metal
™ . . .. . 1 . . L2
AWS A5.29: Specification for low-alloy steel electrodes for flux-cored: Code digit MnmmurE?\l)/neldzstrength Tensile strgngth anmumoelonganon 1 For yield strength the lower yield
mm?©] [N/mm?] [%] PR
(ReL) shall be used if yielding occurs,
FLUXOFIL 35 E 80T5-B2 otherwise the 0,2% proof strength
% 335 440 =570 2 (Rp0,2) shall be applied
E Symbol for electrode 38 380 470 - 600 20 2 ; | .
X Minimum tensile strength (in psi x 10 000) 46 460 530 - 680 20
50 500 560 -720 18
X Welding position of the electrode 0 flat and horizontal position only 1 all positions Table 2
able
T Indicates a flux cored wire Symbols for impact energy of all-weld metal
Temperature for minimum
X Indicates performance and applications Symbols Average mp;cct]energy of 47
X Chemical composition of deposited weld metal f\ no reciuziroements
0 0
2 -20
3 -30
4 -40
5 -50
6 -60
Table 3
Symbols for chemical composition of all-weld metal |
Chemical composition'??
Symbols [%]
Mn Mo Ni
no symbols 2,0 - - ' If not specified :
Mo 14 03-06 - Mo0<0,2%; Ni<0,3%; Cr<0,2%;
MnMo >14-20 03-06 - V<0,05%; Nb<0,05%;Cu<0,3%.
TNi 14 - 06-12 2 Single values shown in the table
2Ni 14 - 1,8-26 are maximum values.
3Ni 1,4 - >26-338 3 The results shall be rounded to
Mn 1 Ni >1,4-20 - 06-1,2 the same decimal place.
1 NiMo 1,4 03-06 06-12
Z any other chemical composition agreed upon
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Table 4

Symbols for type of covering

A acid covering
C cellulosic covering
R rutile covering

RR thick rutile covering

RC rutile-cellulosic covering

RA rutile-acid covering

RB rutile-basic covering
B basic covering

Table 5
Code digit r?:zgiirn;e[l‘:] Type of current '
1 <105 alternating and direct current
2 <105 direct current
3 >105 <125 alternating and direct current
4 >105 <125 direct current
5 >125 <160 alternating and direct current
6 >125 <160 direct current
7 >160 alternating and direct current
8 >160 direct current
"'In order to demonstrate operability on a.c., test shall be carried out with
o.load voltage not higher than 65 Volts.

Table 6
Code digit Welding positions
1 all positions
2 all positions, except vertical-down
3 flat butt weld, flat fillet weld, horizontal vertical fillet weld
4 flat butt weld, flat fillet weld
5 Vertical down and positions according to digit 3
Table 7

Symbols for hydrogen content of all-weld metal

Symbols Hydrogen content ml/100 grams deposited weld metal, max.

HS 5
H10 10
H15 15

EN Classifications

ol

OERLIKON

EN 757: Classification of covered electrodes for metal-arc welding of high-strength steels.

Example: TENACITO 65 R

EN 757
[ E [ 5 ] 6 [MnINiMo] B | T | 4 | 2 [H5 |
/ \ \ Table 8
Covered electrode Table 7
Table ] — ~— Table 6
Table 2 Table 5
Table 3 Table 4
Table 1

Code digit for tensile strength and elongation properties of the weld metal

... Minimum yield strength ' | Tensile strength | Minimum elongation * " For yield strength the lower
Code digit [N/mm’] [N/mm’] [%] yield (ReL) shall be used if
yielding occurs, otherwise the
55 550 610 —780 18 o
62 620 690 - 890 18 0,2% proof s‘trength (Rp0.2)
) 690 760 - 960 7 shall be applied.
— % Gauge length is equal to five
79 790 880 — 1080 16 times the test specimen
89 890 980 - 1180 15 diameter.
Table 2

Temperature for minimum
Symbols average impact energy of 47 J

[°C]
no requirements

+20

0

-20

-30

-40

-50

- 60

-70

- 80

o o un kv o> N

Table 3

Symbols for chemical composition of all-weld metal

Chemical composition 2 [%] (m/m)
Symbols .
Mn Ni Cr Mo ! Ifnot ified -
MnMo 14-20 - - 0306 | .0,03.0.10% Ni<0,3%;
Mn I Ni 14-20 | 06-12 - - Cr<0,2%; Mo <0,2%, V<0,05%;
INiMo L4 0,612 - 0.3=06 | Nb<0,05%; Cu<0,3%,
1,5NiMo 14 12-18 - 03-0.6 | p<0,025%, S <0,02%.
2NiMo 14 1.8-26 - 0.3-0,6 | 2ginole values shown in the
MnINiMo 1,4-2,0 0,612 - 03-0.6 | table are maximum values.
Mn2NiMo 1,4-2,0 1.8-2,6 - 0.3-0,6 | * The results shall be rounded to
Mn2NiCrMo 1,4-2,0 1.8-2,6 0,3-0,6 0,3-0,6 | the same decimal place.
Mn2NilCrMo | 14-2.0 | 1.8-26 | 06-10  03-06
z any other chemical composition agreed upon




EN Classifications . EN Classifications .

OERLIKON OERLIKON

EN 1599: Classification of covered electrodes for metal-arc welding of creep resistant steels.

Table 4 Example: CROMOCORD Kb
Symbol for type of covering
Symbol Meaning
B These electrodes have a basic covering, other EN 1599
type of covering, see type EN 499 l E [ CrMo 1 [ B [ 4 [ P [ H5 l
Table 5 Covered elecw AN \ Table 6
Symbol for the stress-relieved condition Table 1/2 Table 5
Symbol Meaning Table 3 Table 4
Properties of the all-weld metal apply to the
T stress-relieved condition of 1 hr. between 560°C
and 600°C, then furnace cooling to 300°C.
Table 6 Table 1 : -
Code digit for metal recovery and type of current ‘ Symbols fohelal compltm 0 all—eld t T
Code digit = Weld recovery [%] Type of current' Symbols c Mn Cmica c;mp o8t 1(;11 ofall-weld metal [%] v Other clements
1 <105 alternating and direct current Mo 0,10 0,40-1,50* | 0,030 | 0,025 - -
P .
2 =105 direct current MoV 0,03-0,12 040-150 | 0,030 | 0,025 0,25-0,60 i
3 >105 <125 alternating and direct current
4 >105 <125 direct current CrMo0,5 0,05-0,12 0,40-1,50 0,030 | 0,025 - -
5 >125 <160 alternating and direct current .
6 ~125 <160 direct current CrMol 0,05-0,12 0,40-1,50 0,030 | 0,025 - -
7 >160 alternating and direct current CrMolL 0.05 040-1.50° | 0.030 | 0.025 R _
8 >160 direct current ’ ’ ’ ' ’
!'In order to demonstrate operability on a.c., test shall be carried out with CrMoV1 0,05-0,15 0,70-1,50 0,030 | 0,025 0,10-0,35 -
no.load voltage not higher than 65 Volts. CrMo2 0.05-0.12 0.40-130 0,030 | 0025 _ B
CrMo2L 0,05 0,40-1,30 0,030 | 0,025 - -
Table 7 CrMo5 0,03-0,12 0,40-1,50 0,025 | 0,025 - -
Code digit for welding positions CrMo9 0,03-0,12 0,40-1,30 0,025 | 0,025 0,15 _ Ni 1,0
Code digit Welding positions Ni 0,40-1,00
1 all positions CrMo91 0,06-0,12 0,40-1,50 0,025 | 0,025 0,15-0,30 | Nb 0,03-0,10
2 all positions, except vertical-down N (;\’1920_%07
3 flat butt weld, flat fillet weld, horizontal vertical fillet weld CrMoWV12 0,15-0,22 0,40-1,30 0,025 | 0,025 0,20-0,40 Wo 20’0 60
4 flat butt weld, flat fillet weld . P B
5 Vertical down and positions according to digit 3 4 any other chemical composition agreed upon
" If not specified: Ni <0,3%, Cu <0,03%, V <0,03%, Nb <0,01%, Cr <0,2%.
% Single values shown in the table are maximum values.
Table 8 3 The results shall be rounded to the same decimal place.
Symbols for hydrogen content of all-weld metal ¢ Mn—content_s of 0,'4% to 0,.9%, are usual for electrodes with rutil covering and Mn-contents of 0,7% to 1,5% for
Symbols Hydrogen content ml/100 grams deposited weld metal, max. electrodes with basic covering.
HS5 5
H 10 10
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Table 2 Table 5
Symbols for the mechanical properties of all-weld metal
) Impact ?nergyo[l] Weld metal heat treatment Code digit Welding positions
Yield Tensile o, ! l§v bei +20°C 1 all positions
Symbols strength’ strength Elongitlon Minimum Minimum Pfeheat and Heat treatment of the test piece 2 all positions, except vertical-down
[N/mm?] Rm > A L% average single Interpass I — 3 flat butt weld, flat fillet weld, horizontal vertical fillet weld
[N/mm~] value from 3 lue temperature Temperature Time in
specimens value Rl [°C] minutes * 4 : flat butt Welq, 'ﬂat fillet Wf-:ld .
Mo 355 510 bY) 47 38 <200 570-620 60 5 Vertical down and positions according to digit 3
MoV 355 510 18 47 38 200-300 690-730 60
CrMo0,5 355 510 22 47 38 100-200 600-650 60
CrMol 355 510 20 47 38 150-250 660-700 60 Table 6
CrMolL | 355 510 20 a7 38 150-250 660-700 60
CrMoV1 435 590 15 24 19 200-300 680-730 60 Symbols | Hydrogen content ml/100 grams deposited weld metal, max.
CrMo2 400 500 18 47 38 200-300 690-750 60
CrMo2L 400 500 18 47 38 200-300 690-750 60 HS 5
CrMos 400 590 17 47 38 200-300 730-760 60 H10 10
CrMo9 435 590 18 34 27 200-300 740-780 60
CrMo91 415 585 17 47 38 200—3060 750-770 120-180
SIMOWVE 550 690 15 34 27 et 740-780 120
! For yield strength the low yield (ReL) shall be used if yielding occurs, otherwise the 0,2%-proof strength (Rp0,2) shall be applied.
% Gauge length is equal to five times the test specimen diameters.
* Only one single value lower than minimum average is permitted.
* The test piece shall be cooled in the furnace to 300°C, at a rate not exceeding 200°C/hr.
® Tolerance +10 min.
© Immediately after welding the test piece is to be cooled down to 120°C to 100°C and kept at this temperature for at least 1 hour.

Table 3
Symbol Type of covering
R rutile covered
B basic covered
Table 4

Code digit for weld metal recovery and type of current

Code digit Weld me[t;: ]recovery Type of current '
1 <105 alternating and direct current
2 <105 direct current
3 >105 <125 alternating and direct current
4 >105 <125 direct current
"In order to demonstrate operability on a.c., test shall be carried out with
no.load voltage not higher than 65 Volts.
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EN 1600: Classification of covered electrodes for metal-arc welding of austenitic stainless and heat
Electrode: SUPRANOX E 22.9.3 N
Classification: E229 3N LR 12

Table 1 Table 2
Mechanical properties of all-weld metal Symbol for type of covering
Minimum yield Minimum tensile Minimum Symbol TYP‘? of covering
Alloy symbol strength R?O,Z strength Rm r:longation1 A Heat treatment R rutile covered
[N/mm’] [N/mm?] [%] B basic covered
13 250 450 15 ’
134 500 750 15 ’
17 300 450 15 ¢
199 350 550 30 none Table 3
199L 320 510 30 none Code digit for weld metal recovery and type of current
19 9 Nb 350 550 25 none . Weld metal 1
19122 350 550 25 hone Code digit recovery [%] Type of current
19123L 320 510 25 none 1 <105 alternating and direct current
19 123 Nb 350 550 25 none 2 <105 direct current
lz ;334;\INLL i:g z:g ;g none 3 >105 <125 alternating and direct current
none
572NL 500 700 15 none 4 >105 <125 direct current
593CuNL 550 620 18 none 5 >125 <160 alternating and direct current
594NL 550 620 18 none 6 >125 <160 direct current
18153 L 300 480 25 none 7 >160 alternating and direct current
1816 5NL 300 480 25 none B
8 >160 direct t
0255CuNL 320 510 25 none r _ o ST A
0163 MnN L 320 510 5 none In order to demonstrate operability on a.c., test shall be carried out with
no.load voltage not higher than 65 Volts.
5S222NL 320 510 25 none
7314Cul 240 500 25 none
18 8 Mn 350 500 25 none
18 9 MnMo 350 500 25 none Table 4
0103 400 620 20 none Code digit for welding positions
g i; II:Tb ;zg z;g ;g none Code digit Welding positions
none tes
1 all positions
3122L 350 550 25 none 2 all positions, except vertical-down
99 450 650 15 none 3 flat butt weld, flat fillet weld, horizontal vertical fillet weld
ig g i{ ;?g g;g gg none 4 flat butt weld, flat fillet weld
none
54 400 600 15 none
212 350 550 25 none
520 350 550 20 none
520H 350 550 10° none
18 36 350 550 10° none

" Gauge length is equal to five times the test specimen diameters.

840°C-870°C for 2 h — furnace-cooling to 600°C, then air-cooling.

580°C-620°C for 2 h — air-cooling.

760°C-790°C for 2 h — furnace-cooling to 600°C, then air cooling.

These electrodes have high carbon in the weld metal for service at high temperatures. Room temperature
elongation has little relevance to such applications.
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Table 5 EN 440: Classification of wire electrodes and deposits for gas shielded metal arc welding of unalloyed steels and fine

Symbols for chemical composition of all-weld metal grain structural steels.
Chemi Bn 5

0,
Alloy symbol hemlcil composition [%] (m/m)5

c ST = S o Mo N TV pe—— Example: CARBOFIL 1A EN 440: G 50 4 M G4Si1
Iidgnensmc/femc 0.12 1.0 15 0,030 0,025 11,0-14,0 - - - Table 1
17 0,12 1,0 15 | 0030 0025  16,0-180 B - - 1 " For yield strength the
Austenitic ini i i ini i i
1% 008 12 20 | 0030 0025 180210 - 9,0-11,0 - Code digit M‘mm“’[nNﬁflL‘iz?“ength Te“[slﬁfrjgﬁ?gth Mm‘m“m[; imga“on lower g;i‘li ﬁ;g;:‘;‘rl;be
199L 0,04 1,2 20 0,030 0,025 | 18,0-21,0 - 9,0-11,0 - otherwise the 0,2% proof
199 Nb 008 |12 20 | 0030 0025 18,0210 - 9,0-11,0 Nb° 35 335 440 - 570 22 strength (Rp0.2) shall be
19122 008 |12 20 0030 | 0025 | 17,0200  2,0-3,0 | 10,0-13,0 - 38 380 470 - 600 20 applied.
19123L 0,04 1,2 20 0,030 0,025 | 17,0-20,0 | 2,0-3,0 | 10,0-13,0 - 42 420 500 — 640 20 % Gauge length is equal to
1912 3 Nb 0,08 1,2 20 0,030 0,025 | 17,0-20,0 | 2,5-3,0 | 10,0-13,0 Nb° 46 460 530 — 680 20 five times the test specimen
19134NL 0,04 |12 1,050 0030 | 0025 | 17,0200 3,045 | 12,0-150 N 0,20 50 500 560 - 720 18 diameter.
Austenitic-ferritic.
High comosion 004 12 25 | 0030 0025 | 21,0240 2,540 | 7,5-10,5 N 0,08-0,20
293NL*
2572NL 0,04 |12 20 | 0035 | 0025 | 240280 1,030 6,080 N 0,20 Table 2

‘ N 0,10-0.25
2593CuNL 0,04 |12 25 | 0030 0025 | 240270 2,540  75-10,5 Culsas Temperature for minimum
2594NL} 004 12 25 | 0030 | 005 240270 2545 80105 020030 Symbols fverage impi Snerey or47 4

w15 W10

Fully austenic. High Z no requirements
corrosion resistance 0,04 |12 1,040 0030 | 0025 | 165-19,5 2,535 | 14,0-17,0 - A +20
18153 L 0 0
18165NL* 0,04 |12 1,040 0035 | 0025 | 17,0200 3,550 | 155-19,0 N 0,20 5 20
20255CuNL’ | 004 | 12 1,040 0030 | 0025 | 190220 4070 240270 Cul2-2,0:N 025 3 30
20163MaNL’ | 004 | 12 5080 0035 | 0025 | 180210 2535 | 150-180 N 0,20 1 20
25222NL 0,04 |12 1,050 0030 | 0025 | 240270 20-3,0 | 20,0230 N 0,20 5 50
27314Cul’ 004 |12 25 0030 | 0025 | 260290 3,0-45 | 30,0-33.0 Cu0,6-1,5 5 60
e 020 12 4575 0035 | 0025 | 17,0200 . 7,0-10,0 -
18 9 MnMo 0,04-0,14 12 3050 0035 0025 180215 0515 | 90-11,0 -
20103 0,10 |12 25 | 0030 0025 | 180210 1,535 | 90-12,0 - Table 3
2312L 0,04 1,2 2.5 0,030 0,025 22,0-25,0 - 11,0-14,0 -
23 12 Nb 0,10 |12 25 | 0030 0025 22,0250 - 11,0-14,0 Nb Svmbols Momnin
23122L 0,04 12 25 | 0030 0025 | 22,0250  2.0-3.0 | 11,0-14,0 - ym This svmbol for m dg nallb
299 015 | 12| 25 0035 0025 | 27,0310 B 8,0-12,0 - 18 Symbo? for mixed gas shall be
Heat resisting grades M used if classﬁcam’)n h'as been
168 008 | 1,0 25 0030 0025 | 145165 1,525 | 7,595 - performed with shielding gas EN 439-
199H 004-008 12 20 | 0030 0025 180210 - 9.0-11.0 - M2, but without helium. _
254 015 12 25 0030 0025 240270 - 4,0-6,0 - This symbol shall be used it
212 015 12 25 0030 0025 200230 - 10,0-13,0 - c classification has been performed with
25207 0,06-020 | 12 1,0-50 0030 0025 | 230270 - 18,0-22,0 - fi}."elffimg gas EN 439-Cl, carbon
2520 H’ 035045 12 25 | 0030 | 0025 23,0270 - 18,0-22,0 - 1oxice.
1836/ 025 |12 25 | 0030 0025  14,0-180 - 33,0-37.0 -

! Single values in this table are maximum values.
2 Covered electrodes not listed in this table shall be symbolized similarly and prefixed by the letter Z.
The result shall be rounded to the same decimal place as the specified values using the rules of ISO 31-0: 1992.
The sum of P and S shall not exceed 0,050%, except for2572NL/18 16 5NL/N20163MnNL/18 8 Mn/ 18 9 MnMo/ 29 9.
Ifnot specified: Mo < 0,75%, Cu < 0,75% and Ni < 0,60%.
Nb min 8%, C max1,1%; up to 20% of the amount of Nb can be replaced by Ta.
7 The all-weld metal is in most cases fully austenitic and therefore can be susceptible to microfissuring and solidification crads. The occurance of
cmckmg is reduced by increasing the weld metal manganese level and because of this, the manganese range is extended for a nunber of grades.
® Electrodes under this symbol are usually selected for specific properties and May not be directly interchangeable.

24 25



EN Classifications EN Classifications

ol ol

OERLIKON OERLIKON

EN 758: Classification of tubular electrodes for metal arc welding with or without shielding gas of unalloyed and fine

Table 4 . - . grain structural steels.
T Nt ot TosT fean Sy 1223 ]
Symbols , Chemical composition [%] (m/m) i Example: FLUXOFIL 20HD EN 758 : T46 4 1Ni P M 1 H5
c | si | Mn | P | S | Ni | Mo | Al | TiandZr
GO any other chemical composition agreed upon
G2Sil 0,06-0,14 | 0,50-0,80 ' 0,90-1,30 | 0,025 0,025 0,15 0,15 0,02 0,15 Table 1
G3Sil  0,06-0,14 070-1,00 130-160 0,025 0025 0,5 0.15 0,02 0.15
G4Sil 0,06-0,14 | 0,80-1,20  1,60-1,90 | 0,025 0,025 0,15 0,15 0,02 0,15 ! For yield strength the
G3Si2 | 0,06-0,14 | 1,00-1,30 | 1,30-1,60 | 0,025 0,025 0,15 0,15 0,02 0,15 Code digit Minimum yield strength ' | Tensile strength | Minimum elongation > | lower yield (ReL) shall be
G2Ti 0,04-0,14 | 0,40-0,80 ' 0,90-1,40 | 0,025 0,025 0,15 0,15 0,05-0,20 | 0,05-0,25 g [N/mm?] [N/mm?] [%] used if yielding occurs,
G3Nil | 0,06-0,14 | 0,50-0,90 ' 1,00-1,60 | 0,020 0,020 | 0,80-1,50 0,15 0,02 0,15 otherwise the 0,2% proof
G3Ni2 | 0,06-0,14 | 0,40-0,80 ' 0,80-1,40 | 0,020 0,020 | 2,10-2,70 0,15 0,02 0,15 35 335 440 — 570 22 strength (Rp0.2) shall be
G2Mo | 0,08-0,12 | 0,30-0,70 | 0,90-1,30 | 0,020 0,020 0,15 0,40-0,60 0,02 0,15 38 380 470 — 600 20 applied.
G4Mo | 0,06-0,14 | 0,50-0,80 ' 1,70-2,10 | 0,025 0,025 0,15 0,40-0,60 0,02 0,15 42 420 500 — 640 20 ? Gauge length is equal to
G2Al 0,08-0,14 | 0,30-0,50 ' 0,90-1,30 | 0,025 0,025 0,15 0,15 0,35-0,75 0,15 46 460 530 — 680 20 five times the test specimen
"If not specified : Cr < 0,15, Cu < 0,35 and V < 0,03. The amount of copper in the steel plus covering shall not 50 500 560 - 720 18 diameter.
exceed 0,35%.
2 Single values in this table are maximum values. Table 2
* The result shall be rounded to the same decimal place as the specified values. Symbols for tensile strength properties of single-pass welded ‘
joints
Minimum yield Minimum tensile strength of
Symbols = strength of base metal welded joint
[N/mm’] [N/mm?]
3T 355 470
4T 420 520
5T 500 600
Table 3
Symbols for impact energy of all-weld metal or
Temperature for minimum impact
Symbols energy of 47 J
[°C]
z no requirements
A +20
0 0
2 -20
3 -30
4 - 40
5 - 50
6 - 60
Table 4
Symbols Chemical composi?ion [%] (m/m) " UIf not specified :
Mn Ni Mo Mo <0,2%:; Ni <0,5%; Cr
no symbols 2,0 - - <0,2%;
Mo 1,4 - 0,3-0,6 V <0,08%; Nb <0,05%;
MnMo 1,4-2,0 - 0,3-0,6 Cu<0,3% and only tubular cored
INi 1,4 0,6-1,2 - electrodes to be welded without
1,5Ni 1,6 1,2-1,8 - shielding gas Al <2,0%.
2Ni 1.4 1,8-2,6 - 2 Single values shown in the
3Ni 1,4 2,6-3,8 - table are maximum values.
MnINi 1,4-2,0 0,6-1,2 - * The results shall be rounded to
INiMo 1,4 0,6-1,2 0,3-0,6 the same decimal place.
% z any other chemical composition agreed upon
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EN 12071: Classification of tubular cored electrodes for gas-shielding metal arc welding of creep

Table 5 resistant steel_s.
Flux Cored Wire: FLUXOFIL 37
m Classification: T CrMo 2 B M 3 H5
R Rutile, slscizv-freezmg Single and multipass welding required Table 1
Rutile, fasffreezing : . . )
P slag Single and multipass welding required mﬂ—
ymbols .
B Basic Single and multipass welding required C Si Mn P S Cr Mo v
M Metal powder Single and multipass welding required Mo 0,07-0,12 | 0,80 0,60-1,30 | 0,020 | 0,020 - 0,40-0,65 -
Rutile or Basic / . . ) MoL 0,07 0,80 0,60-1,70 | 0,020 | 0,020 - 0,40-0,65 -
v fluoride Single pass welding not required MoV 0,07-0,12 0,80 | 040-1,00 | 0,020 0020  030-0,60 | 0,50-0,80 & 0,25-045
Basic / fluoride . R . . CtMo1 | 0,05-0,12 | 0,80 0,40-1,30 | 0,020 | 0,020 | 0,90-1,40 | 0,40-0,65 -
w fast-freezing slag | > "¢l¢ and multipass welding not required CtMo 1L 005 080 | 040-130 | 0020 0020  0.90-140  0.40-0,65 -
Basic / fluoride . . . . CtMo2 | 0,05-0,12 | 0,80 0,40-1,30 | 0,020 | 0,020 | 2,00-2,50 | 0,90-1,30 -
Y fast-freczing slag Single and multipass welding not required CrMo2L | 0,05 0,80 | 040-130 0,020 0,020 | 2,00-250  0,90-1,30 -
S other types - - CrMo 5 | 0,03-0,12 | 0,80 0,40-1,30 | 0,020 | 0,025 | 4,00-6,00 | 0,40-0,70 -
z any other chemical composition
"If not specified : Ni <0,3%; Cu <0,3%; V <0,03%; Nb <0,01%; Cr <0,2%.
Table 6 2 Single values shown in the table are maximum values.
 The results shall be rounded to the same decimal place.
Symbols Meaning
M If specification has been realized with shielding gas EN 439-M2, without helium
C If specification has been realized with shielding gas EN 439-Cl1, carbon dioxide Table 2
N Self, shielding tubular cored electrodes
Minimum | Minimum Impac;te 3;1;)%}&Kv 11 Heat treatment of weld metal
Table 7 Alloy yield tensile Miniml'lm Minimum o Preheatand | Heat treat_ment of test
strength | strength | elongation | mean | Minimum |, picce
Codedigit  Weldingposiions symbol | g0 Rm As[%] | value from | individual = MtCTPASS A
1 all positions [N/mm®] | [N/mm’] three value temr[f(rgture TCm}[Jf(r:z]ture '{[1111111:]
2 all positions, except vertical-down specimens
3 flat butt weld, flat fillet weld, horizontal vertical fillet weld Mo/ MoL 355 510 22 47 38 <200 570-620 60
4 butt and fillet welds in the flat position MoV 355 510 18 47 38 200-300 690-730 60
5 vertical-down welds and as under 3 CrMo 1 355 510 20 47 38 150-250 660-700 60
CrMo 1L 355 510 20 47 38 150-250 660-700 60
CrMo 2 400 500 18 47 38 200-300 690-750 60
Table 8 CrMo 2L 400 590 18 47 38 200-300 690-750 60
CrMos | 400 590 17 47 38 200300 | 730-760 60
Symbols Hydrogen content ml/100 grams deposited weld metal, max. 4 any other mechanical value agreed upon by manufacturer and user
HS 5 ; Gauge length is equal to five times t.ht.: test specimen.diamet'ers.
H10 10 , Only one §1ngle value lower than minimum average is pern'qtted.
HIS 15 X The test piece mu_st be furnace-cooled to 300°C, with a cooling rate below 200°C/h.
Tolerance +£10 minutes.

Table 3
Symbols Properties
R Rutile, slow-freezing slag
P Rutile, fast-freezing slag
B Basic
M Metal powder
Z other types
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EN 12073: Classification of tubular cored electrodes for metal arc welding with or without shielding gas of austenitic

Table 4 stainless and heat resisting steels.
Flux Cored Wire: FLUXINOX 316 L-PF
Symbols Meaning Classification: T19123LP M1
M If specification has been realized with shielding gas EN 439-M2, without helium Table 1
C If specification has been realized with shielding gas EN 439-C1, carbon dioxide
Alloy Minimum 0,2% | Minimum tensile Minir_nurln
Table 5 symbols proof stress 2Rp0,2 strength lzlm elongation” As Heat treatment
(N/mm’] (N/mm’] %l
Code digit Welding positions 13 250 450 15 z
1 all positions 13 Ti 250 450 15 2
2 all positions, except vertical-down 134 500 750 15 3
3 flat butt weld, flat fillet weld, horizontal vertical fillet weld 17 300 450 15 4
4 butt and fillet welds in the flat position 199 L 320 510 30 none
5 vertical-down welds and as under 3 19 9 Nb 350 550 25 none
19123L 320 510 25 none
19 123 Nb 350 550 25 none
Table 6 19134NL 350 550 25 none
293NL 450 550 20 none
Symbols Hydrogen content ml/100 grams deposited weld metal, max. 1816 5NL 300 480 25 none
H5 5 18 8 Mn 350 500 25 none
H10 10 20103 320 510 25 none
2312L 320 510 25 none
23122L 350 550 25 none
299 450 650 15 none
22 12H 350 550 30 none
2520 350 550 25 none
' Gauge length is equal to five times the test specimen diameters.
2 840°C to 870°C within 2hrs. — furnace cooling at 600°C, then air cooling.
® 580°C to 620°C within 2hrs. — air cooling.
*760°C to 790°C within 2hrs. — furnace cooling at 600°C, then air cooling.
Remark: the elongation values of the weld metal may be lower thab those of the base metal.

Table 2
Symbols for the type of tubular cored
Symbol Properties
R Rutile, slow-freezing slag
P Rutile, fast-freezing slag
M Metal powder
U Selfshielding
zZ other types
Table 3
Symbol Meaning
M If specification has been realized with shielding
gas EN 439-M2, without helium
c If specification has been realized with shielding
gas EN 439-Cl1, carbon dioxide
N Self shielding tubular cored electrodes
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DIN EN 756
Table 4 Wire electrodes and wire/flux combinations for submerged-arc welding of unalloyed steels and fine grain
Code digit for welding positions structural steels.
Code digit Weldi iti
0de CIgr £Cing posTIons Example: Wire-/flux-combination OP122 + OE-S2Mo
1 all positions
2 all positions, except vertical-down
3 flat butt weld, flat fillet weld, horizontal vertical fillet weld DIN EN 756 4T | |FB||S2Mo|
4 butt and fillet welds in the flat position
5 vertical-down welds and as under 3 Wire electrode and/or
Wire-/flux-combination Table 5
Table 5 Table 1/2 Table 4
Symbols for chemical composition of all-weld metal Table 3
. L 1-2-3-4
Alloy symbol : Cshemlcal Scomposmon [%] (m/m) i Table 1 Table 2
C Si Mn P S Cr Mo Ni Other elements s 8 8 8 " 2 2 2
Martensitic/ferric ymbols for tensile properties by multi-run technique ‘ Symbols for tensile properties by two-run technique
13 0.12 L0 L5 10030 0,025 11.0-14.0 ) i - Minimum yield Tensile Minimum (both sides in one pass)
1 : 2
13 Ti 0,10 | 1,0 | 080 0030 0030 10,5-13,0 - - Ti¢ Symbols | strength ) strength | elongation”) As Minimum yield | .. e strenath
134 0,06 1,0 | 1,5 | 0030 0025 110-145 | 04t01,0 3,0-50 - [N/mm ] [N/mm°] [%] Symbols | Strength of base of welded toint 9
17 0,12 1,0 | 1,5 10030 0025 16,0-18,0 - - - 35 355 440-570 22 v metal (N/mm?]
oo 004 12 20 0030 0025 180210 - 90110 - 38 380 470-600 2 o [ 370
7 42 420 500-640 20
199 Nb 0,08 12 | 20 | 0,030 0025 18,0-21,0 - 9,0-11,0 Nb 3T 355 470
19123L 0,04 12 | 20 | 0,030 0025 17,0200 @ 2,030 | 10,0-13,0 - 46 460 530-680 20 4T 420 520
19123 Nb 0,08 12 | 20 | 0030 0025 17,0200 2530 | 10,0-13,0 Nb’ 50 500 560-720 18 5T 500 600
19134NL° 0,04 1,2 1 1,0-5,0 1 0,030 | 0,025 17,0-20,0 3,0-4,5 12,0-15,0 N 0,20° 1) For yield strength lower yield (R..) shall be used if
Austenitic-ferritic. high ielding occurs, otherwise the 0,2% proof strength
corrosion re:slséance 0,04 1,2 2,5 0,030 | 0,025 21,0-24,0 2,5-4,0 7,5-10,5 N 0,08-0,20 (yIR I) ghall l';e ‘a lied ! 2% P 9
2293NL 5 P02 - applied. . )
Fully austenic high ) G_auge length is equal to five times the test specimen
°1°§“isé°‘;‘§iia§‘°e 0,04 1,2 11,040 0,035 | 0,025 17,0-20,0 3,5-5,0 15,5-19,0 N 0,08-0,20 diameter.
Special types 0,20 1,2 14,5-7,5 0,035 | 0,025 17,0-20,0 - 7,0-10,0 -
20103 008 | 12 | 25 0035 0025 195220 @ 20-40 @ 9,0-11,0 - Table 3 Table 4
;g }; IZ“L ggj }; ;: gggg ggég ;gg’;gg 5 0_3 0 Hg}:g = Symbols for the impact energy of the all-well metal or Symbols for type of flux
2 2 2 2 : Pl B 2 = welded joint made from both sides in one pass Type of flux Symbols
299 0,15 12 | 25 | 0,035 0025 27,0310 - 8,0-12,0 - Manganese-silicate MS
Heat resisting grades Temperature for minimum average = 2=
22 12H 0,15 1,2 2,5 0,030 | 0,025 20,0-23,0 - 10,0-13,0 - Symbols impact-energy of 47 J [°C] C.a|c|u.m-s|||.c.ate CS
2520° 0,06-020 12 | 1,0-50 0,030 | 0,025 23,0270 p 18,0-22,0 - 7 no requirement Zirconium-silicate zZS
1 If not specified: Mo <0,75%, Cu <0,75%, Ni <0,60%. A 20 Rutile-silicate RS
? Individual values in this table are maximum values. 0 0 Alum!nate-rutllfe AR
Tubolar cored electrodes not listed in this table are analogously to be marked with the preceding letter Z. 2 20 Alum!nate-bﬁ5|c AB
* The result obtained have to be rounded to the same decimal place. 3 30 Aluminate-silicate AS
® The sum of P and S must not exceed 0,050%, except for 18 16 5N L, 18 8 Mn and 29 9. 2 40 Aluminate-fluoride-basic AF
© Ti at least 10 times C not exceeding 1,5%. 5 50 Fluoride-basic FB
7 Nb at least 8 times C not exceedine 1,1%, up to 20% of the Nb-content may be substituted by Ta. 5 -60 Other types 4
® In most cases, all-weld metal is fully austenitic and may tend to produce microcracks. The formation of such cracks will be -
reduced by increasing the manganese content. With regard to this fact, the range of manganese of some types has been extended. 7 -70
Tubolar cored electrodes with this symbol are usually selected for special properties and are not simply interchangeable. 8 -80
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OERLIKON OERLIKON

DIN EN 756 DIN EN 760
Fluxes for submerged-arc welding Classification
Table 5
Chemical composition in [%] (m/m) ")?)?) Example: Welding flux OP 121 TT
Symbol C Si Mn P S Mo Ni Cr
SO any other chemical composition agreed upon
S1 0,05-0,15 0,15 0,35-0,60 0,025 | 0,025 0,15 0,15 0,15
S2 0,07-0,15 0,15 0,80-1,30 0,025 | 0,025 0,15 0,15 0,15 DIN EN 760
S3 0,07-0,15 0,15 > 1,30-1,75 0,025 | 0,025 0,15 0,15 0,15
s4 0,07-0,15 015 > 175-225 | 0,025 | 0,025 0,15 0,15 0,15 Flux/Submerged-arc welding Table 8
S1Si 0,07-0,15 | 0,15-0,40 0,35-0,60 0,025 | 0,025 0,15 0,15 0,15 Table 1 Table 7
S28Si 0,07-0,15 | 0,15-0,40 0,80-1,30 0,025 | 0,025 0,15 0,15 0,15
s25i2 0,07-0,15 | 0,40-0,60 | 0,80-1,30 | 0,025 | 0,025 015 015 015 Table 2 Table 4/5/6
S3Si 0,07-0,15 | 0,15-0,40 > 1,30-1,85 | 0,025 | 0,025 0,15 0,15 0,15 Table 3
S4Si 0,07-0,15 0,15-0,40 |> 1,85-2,25 0,025 | 0,025 0,15 0,15 0,15
S1Mo 0,05-0,15 0,05-0,25 0,35-0,60 0,025 | 0,025 0,45-0,65 0,15 0,15 Table 1
S2Mo 0,07-0,15 0,05-0,25 0,80-1,30 0,025 | 0,025 0,45-0,65 0,15 0,15 Symbols for the method of manufacture
S3Mo 0,07-0,15 0,05-0,25 > 1,30-1,75 0,025 | 0,025 0,45-0,65 0,15 0,15 Symbols Method of manufacture
S4Mo 0,07-0,15 | 0,05-0,25 > 1,75-2,25 0,025 | 0,025 0,45-0,65 0,15 0,15 F fused flux
S2Ni1 0,07-0,15 | 0,05-0,25 0,80-1,30 0,020 | 0,020 0,15 0,80-1,20 0,15 A agglomerated flux
S2Ni1,5 0,07-0,15 | 0,05-0,25 | 0,80-1,30 | 0,020 | 0,020 0,15 >1,20-1,80 0,15 M mixed flux
S2Ni2 0,07-0,15 0,05-0,25 0,80-1,30 0,020 | 0,020 0,15 >1,80-2,40 0,15
S2Ni3 0,07-0,15 | 0,05-0,25 | 0,80-1,30 | 0,020 | 0,020 0,15 >2,80-3,70 0,15 Table 2
S2Ni1Mo 0,07-0,15 0,05-0,25 0,80-1,30 0,020 | 0,020 0,45-0,65 0,80-1,20 0,20 Symbols for type of flux, characteristic constituents ‘
S3Nit,5 0,07-0,15 | 0,05-0,25 |> 1,30-1,70 | 0,020 | 0,020 0,15 >1,20-1,80 0,20 Symbols Characteristic constituents Threshold values
S3Ni1Mo 0,07-0,15 0,05-0,25 |> 1,30-1,80 0,020 | 0,020 0,45-0,65 0,80-1,20 0,20 . _[A’]
S3Ni1,5Mo | 0,07-0,15 | 0,05-025 | 1,20-1,80 | 0,020 | 0,020 | 0,30-050 | 1,20-1,80 0,20 MS MnO + SiO, min. 50
. . . . . . ) manganese-silicate CaO max. 15
2) C_hemlcal com_p03|F|on of finished product, Cu including copper cladding <0,30%, Al<0,030%. (o) CaO + MgO + SiO, min. 55
3) Single values in this table are maximum valugs. ) ) ) calcium-silicate CaO + MgO min. 15
) The results shall be rounded to the same decimal place as in the specified values using the rules as to 7S ZrO, + SiO, + MnO min. 45
1SO 31-0, Appendix B, Rule A. zirconium-silicate ZrO, min. 15
RS TiO, + SiO, min. 50
rutile-silicate TiO, min. 20
AR . .
aluminate-rutile AlO; + TiO, min. 40
AB AlL,O3 +AC|eg) + MgO m_in. ;g
. . ,05 min.
aluminate-basic CaF, max. 22
AS Alz% -'|-=Sio|f/|+ozr02 m!n. gg
. - aF, + Mg min.
aluminate-silicate 710, min. 5
AR . ALO; + CaF, min. 70
aluminate-fluoride-basic 8 2
FB CaO + MgOS_+OCaF2 + MnO min. 52%
) . i max.
fluoride-basic CaF22 in 15
z other compositions
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Notes on Welding fluxes and Wire electrodes Oerlikon - obalené elektrody
-.ﬁ Oerlikon-covered electrodes -.$-

Oerlikon - elektrody otulone

OERLIKON

DIN EN 760
Table 3
Code digits for the application, flux class - e LT
Code digits Application (PN @I e G
Fluxes for submerged-arc welding of unalloyed and low-alloy steels, such as structural steels, high- List of covered electrodes AT-A3
1 tensile steels and creep resisting steels. The fluxes do not contain alloying elements other than Mn Wykaz elektrod otulonych
and Si, thus the weld metal analysis is predominantly influenced by the composition of the wire elec-
trode and metallurgical reactions. The fluxes are suitable for both joint welding and surfacing.
2 Fl_uxes f_orjomt welding and §urfacmg o_f austenitic stainless and heat resisting chromlum_and chro- Vysvetlenie tabuliek obalenych elektrod
mium-nickel steels and /or nickel and nickel-base alloys and unalloyed fluxes for hardfacing.. Explanation of tables for covered electrodes A4 -A8
3 Fluxes mainly for surfacing purposes yielding a wear-resistant weld metal by transfer of alloying Objasnienia do tablic dla elektrod otulonych
elements from the flux, such as C, Cr, or Mo.
Table 4
Code digits for the metallurgical behaviour of welding fluxes of class 1 Elektrédy pre zvaranie nelegovanych a nizkolegovanych oceli
Metallurgical L : Covered electrodes for analloyed and low-alloy steels A9 - A21
) Code digits Amount by flux in the weld metal [%
behaviour 9 4 %] Elektrody otulone do stali niestopowych | niskostopowych
1 over 0,7
2 over 0,5up to 0,7
Burn-out 3 over 0.3 up t0 0.5 - Elektrody pre zvaranie normalizovanych, zuslachtenych, jemnozrnych konstrukénych oceli a
’ ’ $pecialnych strukturovanych oceli
4 over0,1upt0 0,3 - Covered electrodes for normalized and normalized + tempered fine grain structural steels and
Pick-up and /or : A22-A29
p 5 Oupto0,1 special structural steels
burn-out - Elektrody otulone do normalizowanych i normalizowanych + ulepszanych drobnoziarnistych i
6 over 0,1 up to 0,3 specjalnych stali konstrukcyjnych
7 t
e : over 2,3 up to g?
over 0,5upt0 0, - Obalené elektrody pre zvaranie Ziarupevnych nadob a potrubi ako aj oceloliatin.
9 over 0,7 - Covered electrodes for creep resistant boiler and pipe steels as well as cast steels A30 - A38
Pick-up and burn-out of the elements Si and Mn are indicated in this order. - Elektrody otulone do stali zaroodpornych kottowych i rurowych i staliw
Table 5
Metallurgical behaviour of welding fluxes of class 2 - Oblalené eI(’-)kt.r(’)dy’ plzelzvérani(:) aystenitickych a ziaruvzdornych oceli a tiez zvaranie tychto oceli
e : : i g ; s nelegovanymi a nizkolegovanymi.
IE:n'lpilc(:::I sz)r;ngr)g:lso {;ng %Ij;n ents, except Si and Mn, is indicated by respective - Covered electrodes for austenitic stainless and heat resisting steels, as well as for joining these A39 - A52
= steels to unalloyed or low-alloy steels/cast steels
Table 6 - Elektrody otulone do austenitycznych stali nierdzewnych i stali zaroodpornych a takze do taczenia
R e e T e T I e e e ST tych stali ze stalami/staliwami niestopowymi i niskostopwymi
|Pick-up of alloying elements is indicated by respective symbols (e.g. C, Cr). |
Obalené elektréody pre zvaranie zliatin Niklu
Covered electrodes for nickel alloys A53 - A55
Table 7 Table 8 Elektrody otulone do stopow niklu
Symbols for type of current Symbols for the hydrogen content of the all-
Symbols Type of current weld metal
DC direct current Hydrogen content ml/100 ) ) o o
AC alternating current Symbols grams deposited weld metal Obalené elektrédy pre zvaranie ré6znorodych zliatin
max. Covered electrodes for dissimilar welding of cast iron A56 - A58
H5 5 Elektrody otulone do spawania zeliwa
H10 10
H15 15
Obalené elektrody pre tvrdonavary.
Covered electrodes for wear resistant hard facing applications A59 - A63
Elektrody otulone do napawania utwardzajacego
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Zoznam obalenych elektrod
List of covered electrodes -.$-
Wykaz elektrod otulonych OERLiKON

Prehfad s porovnanim noriem
Survey with classification equivalents
Klasyfikacja wg norm réwnowaznych

Covered electrodes for unalloyed and low-alloy steels

Trade name EN 499 DIN 1913 AWS/ASME SF GOST 9467-75
OVERCORD E380RC 11 E4322R(C)3 E6013 E46 — E43-1
FERROMATIC 160 E420RR73 E5132RR 11 160 E 7024
FERROMATIC 180 E420RR73 E5132RR 11180 E 7024
FINCORD E420RR 12 E5122RR6 E6013 E50-E51-3
CITOREX E382RB 12 E4343RR(B)7 E6013 E46 — E43-1
CITORAPID 160 W E382RA73 E 4343 AR 11160 E6027 E46 — E43-3
SPEZIAL E382B12H10 E5143B(R) 10 E7016-H8 E46 — E43-1
SUPERCITO E425B 42 H5 E5155B 10 E7018-1-H4 E50 - E51-7
SUPERCITO 7018S E425B 32 H5 E5154B 10120 E 7018-1
FLEXAL 60 E383C21 E383C21 E6010 E46 - E43 2
FLEXAL 70 E422C21 - E7010-G E50-E51-3
FLEXAL 80 E 46 2 1Ni C21 - E8010-G E55 - E51-3
FLEXAL 90 E5021NiC 21 - E9010-G E55 - E55-3

Covered electrodes for normalized + tempered fine grain structural steels and special structural steels

AWS/ASME

INEErE SFA5.1/5.5

Trade name GOST 9467-75

TENCORDKB |E424ZB42H5 |- EY38651NiCuB  |E7018-G-H4  |NA
TENACITO38R |[E4661NiB42H5 - ESY42761NiBH5 |E7018-G-H4 E50 - 06G1N1 7
TENACITO 65 R E556MnINiMoBT | ESY 5076 Mn INMo | pgq1g 5 pig E60 - 06G2N1 7
42Hs5 BHS5
TENACITO70  |[E506MniNiB42H5 - ESSY 5076 MnINIB | £g018.G.Ha E60 - 06G3N1 7
TENACITO70B |[E4662NiB42H5 - ESY42872NiBH5 |E8018-C1-H4  E55-N2G17
TENACITO 75 52632 Mn2NiCrMo B E10018-G-H4  |E70-G2N27
TENACITO 80 R E 69 6 Mn2NiCrMo B  |EY 69 75 Mn2NiCrMo E11018-G-H4 E70 - GoN2 7
42Hs5 BH5
E894Mn2NiiCrMo |EY 8953
TENACITO 100 - s S ophs  E12018GH4  E100-N2G2KbS

A1



Zoznam obalenych elektrod Zoznam obalenych elektrod
List of covered electrodes ..-F- List of covered electrodes ..-F-

Wykaz elektrod otulonych OERLiKON Wykaz elektrod otulonych OERLiKON

Prehfad s porovnanim noriem Prehfad s porovnanim noriem

Survey with classification equivalents Survey with classification equivalents
Klasyfikacja wg norm réwnowaznych Klasyfikacja wg norm réwnowaznych

Covered electrodes for creep resistant boiler and pipe steels as well as cast steels Covered electrodes for nickel alloy
Trade name EN 1599 DIN 8575 AWS/ASME SFA-5.5 GOST 9467-75 Trade name GOST 10052-75

MOLYCORD Kb EMoB42H5 E Mo B 20+ E7018-A1-H4 EO9M - 10 SUPRANEL 625 |E Ni 6625 EL-NiCr20 Mo 9Nb  |ENiCrMo-3 NA

CROMOCORD Kb ECrMo1B42H5 E CrMo 1B 20 + E8018-B2-H4 E09Kh1M - 10 SUPRANEL 600  |E Ni 6182 (NiCr15Fe6Mn) |EL —NiCr 19 Nb ~EniCrFe-3 NA

CROMOCORD 2STC |[ECrMo2B42H5 E CrMo 2 B 20 + E9018-B3-H4 +E10Kh3M1BF — 10

CROMO E225 ECrMo2B22H5 E CrMo 2 B 20 + E9015-B3-H4 +E10Kh3M1BF — 10

CROMO E225V ECrMo2B22H5 E CrMo 2 B 20 + E9015-G-H4 +E10Kh3M1BF — 10

CROMOCORD 5 ECMo5B22H5 E CrMo 5B 20 + E8015-B6-H4 E10Kh5MF — 10 Covered electrodes for dissimilar welding of cast iron

CROMOCORD 9M ~ECrMo9B42H5 ~E CrMo VNb 9B 20 + |E9018-B9-H4 NA

CROMOCORD 91 ECrMo91B42H5 |~E CrMoVNb9B 20+ |~E9018-B9-H4 NA JSEEENE

CROMOCORD 10M ~E CrMo W 10 B 20 + NA SUPERFONTE Ni E NiBG - 22 E Ni-Cl NA
SUPERFONTE NiFe E NiFe-1BG 21 E NiFe-Cl NA
SUPERFONTE BM E NiFe-1BG 23 E NiFe-Cl NA

Covered electrodes for austenitic stainless and heat resisting steels,
as well as for joining these steels to unalloyed or low-alloy steels/cast steels

Covered electrodes for wear resistant hard facing applications

Trade name EN 1600 DIN 8556 AWS/ASME SFA-5.4 GOST 10052 CITORAIL E1-UM-300 NA
SUPRANOX 308 L E199LR 12 E199LR23 ~ E308L-17 E02Kh2IN10G2 SUPRADUR 600 B E 6- UM - 600 NA
SUPRANOX RS 308 H |E 199 R 12 ~ E308H-16 CITOMANGAN E 7 — UM —200 KP
SUPRANOX 309 L E2312LR 12 E2312LR23 ~E309L-17 + E04Kh25N13G2
SUPRANOX 309 MoL ~ |E23122LR 12 E23132LR23 ~ E309MoL-17 NA
SUPRANOX 310 E2520R 12 ~E310-16 NA
SUPRANOX 316 L E19123LR12 E19123LR23 ~E316L-17 + E02Kh20N14G2M2 Covered electrodes for cryogenic applications
SUPRANOX 318 E19123NbR 12 E19123NbR23 ~E318-16 E09Kh19N10G2M2B
SUPRANOX 347 E199NbR 12 E199NbR23 ~E347-16 E02Kh19N9B UEER FEE COSINO0STRTS
SUPRANOXE 22.93N |E2293LR 12 E2293LR26 - NA FREEZAL ENi 3 E 8018 C 2 Z 50A-E517
SUPRANOX 904 L EZ20255CuLR22 ~E385-16 NA FREEZAL ENi 9 ENiCrMo-6 NA
DW 312 ~E299R 12 ~E299R23 ~E312-16 + E10Kh28N12G2
CITOCHROMAX R E 18 8 MnR 12 E188MnR23 - NA
CITOCHROMAX RS E188MnR 73 E 18 8 Mn MPR 35 160 |- NA

A2 A3
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VsSeobecné informacie - obalené elektrody
Notes on covered electrodes -.ﬁ
Informacje ogolne o elektrodach otulonych OERLiKON

Normy / Standardization / Normy

V tejto kapitole su pouzité nasledujice normy:
In this chapter the following standards and specifi cations are applied:
Normy zastosowane w tym rozdziale:

EN 499: Obalené elektrody na ruéné oblukové zvaranie nelegovanych a jemnozrnnych oceli.
Oznacovanie.
Welding consumables. Covered electrodes for manual metal arc welding of non alloy and
fine grain steels. Classification.
Spawalnictwo — Materiaty dodatkowe do spawania — Elektrody otulone do recznego
spawania tukowego stali niestopowych i drobnoziarnistych — Oznaczenie.

EN 757: Obalené elektrody na ruéné oblukové zvaranie vysoko pevnostnych oceli. Klasifikacia.
Welding consumables. Covered electrodes for manual metal arc welding of high strength
steels. Classification.

Materiaty dodatkowe do spawania -- Elektrody otulone do recznego spawania tukowego
stali o wysokiej wytrzymatosci - Oznaczenie.

EN 1599: Obalené elektrody na ruéné oblukové zvaranie Ziarupevnych oceli. Klasifikacia.

Welding consumables. Covered electrodes for manual metal arc welding of creep-resisting

steels. Classification

Materiaty dodatkowe do spawania -- Elektrody otulone do recznego spawania tukowego

stali zarowytrzymatych -- Klasyfikacja.

EN 1600: Obalené elektrody na ruéné oblukové zvaranie nehrdzavejucich a Ziaruvzdornych oceli.

Klasifikacia.

Welding consumables. Covered electrodes for manual metal arc welding of stainless and

heat resisting steels. Classification.

Materiaty dodatkowe do spawania -- Elektrody otulone do recznego spawania tukowego

stali nierdzewnych i zaroodpornych -- Klasyfikacja.

AWS/ASME SFA-5.1: Specifikacia obalenych elektrod pre zvaranie uhlikovych oceli

Specifi cation for carbon steel electrodes for shielded metal arc welding

Specyfikacja elektrod otulonych do spawania tukowego stali weglowe;j

AWS/ASME SFA-5.3: Specifikacia obalenych elektrod pre zvaranie hlinika a jeho zliatin

Specifi cation for aluminium and aluminium alloy electrodes for shielded metal arc welding

Specyfikacja elektrod otulonych do spawania tukowego aluminium i jego stopéw

AWS/ASME SFA-5.4: Specifikacia obalenych elektrod pre zvaranie nehrdzavejlcich oceli

Specifi cation for stainless steel electrodes for shielded metal arc welding

Specyfikacja elektrod otulonych do spawania tukowego stali nierdzewnej

AWS/ASME SFA-5.5: Specifikacia obalenych elektrod pre zvaranie nizkolegovanych oceli

Specifi cation for low-alloy steel electrodes for shielded metal arc welding

Specyfikacja elektrod otulonych do spawania tukowego stali niskostopowe;j

AWS/ASME SFA-5.11:  Specifikacia obalenych elektrod pre zvaranie oceli na baze niklu

Specifi cation for nickel and nickel alloy welding electrodes for shielded metal arc welding

Specyfikacja elektrod otulonych do spawania tukowego niklu i jego stopow

AWS/ASME SFA-5.15:  Specifikacia obalenych elektrod a ty&i pre zvaranie liatin
Specifi cation for welding electrodes and rods for cast iron
Specyfikacja elektrod otulonych i pretéw do spawania tukowego zeliwa

Notes on covered electrodes
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Redrying

As arule, covered electrodes should be used in dry condition. In course of time, electrode coverings will absorb
humidity from the ambient air. Therefore, it is recommended to store covered electrodes in a dry location with
undamaged package until their use.

Depending upon the covering type and the base metal to be welded the absorbed humidity is either not harmful or
must be removed from the covering by redrying. In order to avoid damaging of the covering, the total redrying time
shall not exceed 10 hours. Subsequently, the redried electrodes shall be stored in the drying cabinet or heated quiver
at about 150 °C.

Further information on storage and redrying of covered electrodes can be found in the Merkblatt DVS 0504.
Redrying directives for the respective OERLIKON-types of electrodes are shown in the following Tables 1 and 2.

Table 1
Notes on
redrying, see
Table 2
cellulosic (C) FLEXAL 60 1*
acid (A) - 2"
rutile (RR) FINCORD 2*
unalloyed and low-alloy steels rutile/cellulosic (RC) OVERCORD 2"
rutile/acid (RA) CITORAPID 160 W 2*
rutile/basic (RB) CITOREX 2"
basic (B) SUPERCITO 3*
fine grain structural steels and basic (B) TENACITO-range 3
special structural steels
. rutile (R) - 2*
creep resistant steels basic (B) MOLYCORD Kb 3%
austenitic stainless and heat rutile (R) SUPRANOX 308 L 4*
resisting steels, nickel-base . .
alloys, gissimilarjoints basic (B) BASINOX 308 LT 5
stalnlelss ferritic and martensitic basic (B) R 6*
chromium steels, Duplex-steels

A5
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Redrying

Table 2: Redrying conditions

Code number in
Table 1

Interpretation of redrying conditions

1 These electrodes require a high water content in their covering, these electrodes are exclusiely
supplied in sheet metal cans. Therefore, redrying shall not be carried out.
Porosity in the weld metal, enhanced spattering and a more or less erratic weld behaviouir point to
2% an increased water content. Such electrodes can be redried for 1 hour at 100-110 °C. However, if
closed or opened packages are properly stored, redrying is required only under very unfavourable
conditions.
High metallurgical requirements must be met by the weld metal of basic electrodes. Since humidity of
3 the covering will be the cause for porosity and the occurrence of the diffusible hydrogen (“HD”),
responsible for cold cracking, such electrodes shall be redried for 2 hours at 300-350 °C. In the case
of steels having a yield limit higher than 355 N/mm?, the upper temperature of 350 °C shall be used.
Comparatively, rutile-covered high-alloy electrodes react more sensitively to humid coverings. Since
4* absorption of humidity can not entirely be excluded, not even with closed packages, we recommend
redrying for 2 hours at 300 °C for avoiding weld metal porosity.
5 * Basic covered high-alloy electrodes are practically not prone to porosity caused by humidity.
Therefore, redrying is generally not required.
6* In order to avoid cold-cracking, redrying for 2 hours at 300-350 °C is required.

An alternative: No redrying thanks to spezial packing materials.

By using special steamproof materials, the absorption of humidity can be effectively prevented- the electrodes will stay
as dry as when packed after manufacture. The advantage: Electrodes welded right from these packages need not be
redried before use.

For this purpose, OERLIKON offers the robust and ecologically desirable tin can packing CitoPack that will also be
available in the near future as MiniCitoPack, containing a reduced quantily of electrodes. The CitoPack system
contains additional dessicants and leakage indicators.

The composite foil package VakuPack, contains about 15-25 electrodes per packing unit, just the quantily that can be
used-up within some hours if consumption is low. Thus, the contents of opened packages that must be redried after
prolonged storage, can be avoided.

CitoPack, MiniCitoPack and VakuPack are not always on stock, please inquire!

Vysvetlenie tabuliek obalenych elektrod
Explanation of tables for covered electrodes
Objasnienia do tablic dla elektrod otulonych
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DIN-Designation EN-Designation DIN-Designation

\ S185 to S355 | St 33 to St 52-3 | S(P275t0S(P)355 | SIE2851SIE3S5 |

Weld metal analysis (%):

0,08 0,3 0,5

Mechanical properties of all-weld metal:

Proof Tensile Elongation
Yield strenght
2’
stress [N/mm?] [N/mm?]

Impact energy
strenght A5 [%] 1ISO-V[J]
[N/mm?]

Heat treatment

* 420 >380 470-600 >20 80

It should be noted, that each product data sheet names references to different heat treatments
Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD < 5 ml/100g

Redrying:
It should be noted, that each product data sheet names references to different redrying conditions

Amperage [A]:

225 24,0 25,0
60-85 90-130 140-180 180-240

Number of pieces, net weights:

Weight/Package Pieces/Carton Weight/Carton
[kgs] [kgs]

Pieces/Package

2,5 350 275 4,5 825 13,4




Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels

[ |
Rutil-celul6zovy obal, Rutile-cellulosic covering, Otulina rutylowo-celulozowa

Elektroda otulona do spawania stali niestopowych i niskostopowych
Standards:

SK Vlastnosti a pouzitie:
Univerzalna elektréda pre montaz,

dielenské a opravarenské zvaranie.

Vhodna pre zvaranie v polohe
zhora. Dobra

zmacavost. Vhodna pre bodovanie.

Uréena pre pozinkované a
zoxidované diely. Pri montaznych
pracach je mozné zvarat' s
nezmenenou hodnotou prudu vo
vSetkych polohach. Hladké, l'ahko
konkavne zvary s bezvrubovym
prechodom do zakladného
materialu. Troska Ciasto¢ne samo
odstranitelna.

Materials for instance:

EN-Designation

DIN EN 499
DIN 1913
AWS/ASME SFA-5.1

DIN-Designation

E380RC 11

E4322R(C)3

E6013

GB Applications and properties:
General-purpose electrode for
structural steelwork, workshop and
maintenance welding, specially
suited for vertical-down welding
and tack-welds. Good gap bridging.
Can be used on galvanized, primer
painted and slightly rusted parts. In
assembly welding, electrode can be
used with the same current setting
in all positions. Slag in most cases
self-releasing.

EN-Designation

POL Zastosowania i wlasnosci:
Uniwersalna elektroda do spawania
konstrukciji stalowych, spawania
w warunkach warsztatowych

i remontowych, szczegolnie
przydatna do spawania pionowo
w dét oraz do sczepiania. Dobra
do spawania czesci o znacznym
odstepie taczonych krawedzi.
Moze by¢ uzywana do spawania
czesci ocynkowanych, pokrytych
podktadem malarskim lub lekko
skorodowanych. Przy spawaniu
montazowym, elektrode mozna
stosowac przy tym samym
ustawieniu wartosci pradu dla
wszystkich pozyciji.

DIN-Designation

S185 to S355

St 33 to St 52-3

S(P)275 to S(P)355

StE 285to StE 355

Approvals:

Weld metal analysis (t:

0,08

DB, Controlas, ABS, BV, DNV, GL, LRS,TUV, TUV Austria

ical values in %):

Mechanical properties of all-weld metal (single values are typical values):

Tensile strength

[N/mm?] As [%]

Elongation

Impact energy ISO-V [J]
+20 °C

Yield strength
Heat treatment [N/mm?]
AW
AW = as welded
Redrying:

Amperage [A]:
22,
60-85

Generally not required. If required, redry 1 hr. at 100-110 °C.

23,2 24,0
90-130

140-180

25,0

180-240

Number of pi

@ [mm] Length [mm]

Pieces/Package

Weight/Package

Pieces/Carton

Weight/Carton

Type of current/Polarity/Welding positions:

N_—

PB PC PE

S| HEETEER

PG PR2




FERROMATIC 160 .. FERROMATIC 180 ..

Obalena elektroda pre nelegované a nizko legované ocele Obalena elektroda pre nelegované a nizko legované ocele

Covered electrode for welding unalloyed and low alloy steels Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i nisko-stopowych OERLi KON Elektroda otulona do spawania stali niestopowych i niskostopowych OERLi KON
Hruby rutilovy obal, Thick rutile coating, Gruba otulina rutylowa Hruby rutilovy obal, Thick rutile coating, Gruba otulina rutylowa

Standards: DIN EN 499 E420RR 73 Standards: DIN EN 499 E420RR 73
DIN 1913 E 51 32 RR 11 160 DIN 1913 E 51 32 RR 11 180
AWS/ASME SFA-5.1 E7024 AWS/ASME SFA-5.1 E7024

SK Vlastnosti a pouzitie:
Vysokovykonna elektréda s
vytaznostou cca. 165 %. Uréena pre
kutové zvary. Vyduty kutovy zvar s
bezvrubovym

prechodom do zakladného
materialu. Lahké zapalenie obluka.
Uréena pre povrchovo oSetrené
plechy. Troska lahko odstranitelna.

GB Applications and properties:
High-efficiency electrode

having a weld metal recovery of
approx.165%. It is preferably used
for welding fillets, filler and cover
passes on thick-walled structural
members. Easy arc striking and
re-striking. It is suited for welding
primer painted plates Smooth welds,
merging into base metal without
undercuts. Self-releasing slag. Due
to low generations of fumes, ideal
for use in confined spaces.

POL Zastosowania i wlasnosci:
Wysokowydajna elektroda o uzysku
stopiwa okoto 165%; najczesciej
stosowana do spawania spoin
pachwinowych, warstw wypetnien

i licowych na grubosciennych
elementach konstrukcji. Latwe
zajarzanie i powtorne zajarzanie
tuku; przydatna do spawania ptyt
zagruntowanych podktadem ochrony
czasowej. Gtadkie spoiny, tagodnie
przechodzgce w metal rodzimy bez
podtopien; samoodchodzacy zuzel.

SK Vlastnosti a pouzitie:
Vysokovykonna elektréda s
vytaznostou cca. 180 %. Urena
pre kutové zvary a krycie vrstvy na
hrubych plechoch. Lahké zapalenie
a znovu zapalenie obluka. Hladky
povrch zvaru plynulo prechadzajuci
do zakladného materialu bez vrubov.
Troska samo odstranitelna.

GB Applications and properties:
High-efficiency electrode

having a weld metal recovery of
approx.180%. It is preferably used
for welding fillets, filler and  cover
passes on thick-walled structural
members. Easy arc striking and
re-striking. Smooth welds, merging
into base metal without undercuts.
Self-releasing slag.

POL Zastosowania i wlasnosci:
Wysokowydajna elektroda o uzysku
stopiwa okoto 180%; najczesciej
stosowana do spawania spoin
pachwinowych, warstw wypetnien

i licowych na grubosciennych
elementach konstrukcji. Latwe
zajarzanie i powtorne zajarzanie.
Gtadkie spoiny, fagodnie
przechodzgce w metal rodzimy bez
podtopien; samoodchodzacy zuzel.

Materials for instance:
EN-Designation

Materials for instance:

EN-Designation DIN-Designation EN-Designation DIN-Designation DIN-Designation EN-Designation DIN-Designation

S185 to S355 St 33 to St 52-3 S(P)275 to S(P)355 StE 285to StE 355 S185 to S355 St 33 to St 52-3 S(P)275 to S(P)355 StE 285to StE 355
Approvals: GL; ABS; BV; DB; DNV; LRS; RS; TUV Approvals: TUV; ABS; BV; DB; DNV; GL; LRS; RS
Weld metal analysis (typical values in %): Weld metal analysis (typical values in %):
0,10 0,10 | 0,40 | 0,90

Mechanical properties of all-weld metal (single values are typical values):
Yield strength

Mechanical properties of all-weld metal (single values are typical values):

Heat treatment Yield strength Tensile strength Elongation Impact energy ISO-V [J] Heat treatment Tensile strength Elongation Impact energy ISO-V [J]

[N/mm?] [N/mm?] As [%] +20 °C [N/mm?] [N/mm?] As [%] +20 °C
AW 510-610 AW =420 510-610 =22 >60
AW = as welded AW = as welded
Redrying: Generally not required. If required, redry 1 hr. at 100-110 °C. Redrying: Generally not required. If required, redry 1 hr. at 100-110 °C.

Amperage [A]: Amperage [A]:
@32 34,0 3 5,0 | @ 3,2 | @ 4,0 | 35,0
140-160 180-230 260-340 130-160 180-230 260-310

A10

Number of pieces, net weights: ) i
@ [mm] Length [mm] Pieces/Package e htkIP:ckage Pieces/Carton e kt/(s:arton pelbhtiackaos | Pieces/Carton Welg[I:(té(s:]arton
3,2 450 70 5,0 210 15,0 3,2 450 80 5,6 240 16,8
4,0 450 45 4,9 135 14,7 4,0 450 45 5,1 135 15,3
5,0 450 35 5,2 105 15,6 5,0 450 30 4,8 90 14,4

Type of current/Polarity/Welding positions:

| %

PA PB

Type of current/Polarity/Welding positions:

A1



A12

FINCORD

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

ol

OERLIKON

Rutilovy obal, Rutile covering, Otulina rutylowa

CITOREX

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

ol

OERLIKON

Rutil-bazicky obal, Rutile-basic covering, Otulina rutylowo-zasadowa
E 382RB 12

Standards: DIN EN 499 E420RR 12
DIN 1913 E5122RR6
AWS/ASME SFA-5.1 E6013

SK Vlastnosti a pouzitie:
Mnohostranne vyuzitelna

obalend elektréda s vynikajucimi
vlastnostami zvarania. Jednoduché
zvaranie, vhodna i

pre neskusenych zvaracov. Velmi
dobra pre stehovanie. Lahké
zapalenie a znovuzapalenie obluka.
Kludny a stabilny obluk. Hladké

a Cisté zvary s bez vrubovym
prechodom do zakladného
materialu.

Materials for instance:

EN-Designation
S185 to S355

DIN-Designation
St 33 to St 52-3

GB Applications and properties:
Multi-purpose electrode featuring
outstanding welding properties.
Exceptional ease of operability
makes it suitable for unskilled
welders. Easy arc striking and
restriking, therefore well-suited for
tack-welding. Very smooth and
finely-rippled weld beads blending
into base metal without undercutting.
Easy slag removal.

EN-Designation
S(P)275 to S(P)355

POL Zastosowania i wlasnosci:
Uniwersalna elektroda o
znakomitych wtasno$ciach
spawalniczych. Nadzwyczajna
tatwo$c¢ stosowania czyni jg
szczegolnie przydatng dla
niedoswiadczonych spawaczy.
tatwe zajarzanie i powtorne
zajarzanie tuku utatwia spawanie
przy sczepianiu. Lico spoiny jest
bardzo gtadkie, z drobng tuskg, bez
podstopien materiatu spawanego.
tatwe usuwania zuzla.

DIN-Designation
StE 285 to StE 355

Approvals:

Weld metal analysis (typical values in %):

0,08

0,45

TUV, TUV Austria, DB, OBB, Controlas, ABS, BV, DNV, GL, LRS

0,60

Mechanical properties of all-weld metal (single values are typical values):
Yield strength

Heat treatment

[N/mm?]

AW > 420

Tensile strength
[N/mm?] As [%]

500-640 > 22

Elongation

Impact energy ISO-V [J]
+20 °C

AW = as welded
Redrying:

Generally not required. If required, redry 1 hr. at 100-110 °C.

50-70 65-90 100-140 140-180 190-240
Number of pieces, net weights:
@ [mm] Length [mm] Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] \

2,0 350 340 4,4 1020 13,1
2,5 350 210 4,2 630 12,7
3,2 350 125 4,3 375 12,9
3,2 450 125 5,6 375 16,7
4,0 350 80 4,0 240 12,1
4,0 450 80 53 240 15,8
5,0 450 50 5,1 150 15,4

Type of current/Polarity/Welding positions:

~ | o -

PB PC PE

5| LEETEE

PF2

Standards: DIN EN 499

DIN 1913

AWS/ASME SFA-5.1

SK Vlastnosti a pouzitiei:
Obalena elektroda zvlast vhodna
pre zvaranie korefiovych vrstiev

na potrubiach. Zvaranie v polohach
potrubi, kotlov a nadrzi. Vyuzitie ma
i ako ochrana korena pri zvarani pod
tavivom. Nizky obsah Si umoZzriuje
zvarovy kov nasledne pozinkovat
alebo smaltovat. Pre kryciu vrstvu
doporucujeme pozit CITOREX 8
alebo FINCORD DB.

Materials for instance:
EN-Designation
S185 to S355

DIN-Designation
St 33 to St 52-3

E4343RR (B)7

E6013

GB Applications and properties:
Electrode with particular suitability
for welding root passes and for
positional welding in the fabrication
of pipes, boilers and tanks. It

is likewise suited for depositing
backing-up beads in submerged-arc
welding. Owing to its low Si-content,
weld metal is suited for subsequent
galvanizing or enamelling. For
welding cover passes the use

of Fincord DB electrodes is
recomanded.

EN-Designation
S(P)275 to S(P)355

StE 285 to StE 355

POL Zastosowania i wlasnosci:
Elektroda szczeg6lnie przydatna
do spawania warstw graniowych
oraz do spawania pozycyjnego przy
produkcji rur, kottéw i zbiornikdw.
Jest ona réwniez przydatna do
wykonywania warstw graniowych
przy spawaniu dwustronnym tukiem
krytym. Dzieki niskiej zawartosci Si
stopiwo nadaje sie¢ do p6zniejszego
cynkowania lub emaliowania. Do
spawania wypetnien zaleca sie
stosowanie elektrod FINCORD DB.

DIN-Designation

Approvals:

Weld metal analysis (typical values in %):

0,08

TUV, TUV Austria, DB, OBB, Controlas, ABS, BV, DNV, GL, LRS

0,60

Heat treatment VL) SHCITE

Mechanical properties of all-weld metal (single values are typical values):
Elongation

Tensile strength

Impact energy ISO-V [J]

[N/mm?] [N/mm?] As [%] +20 °C
AW
AW = as welded
Redrying: Generally not required. If required, redry 1 hr. at 100-110 °C.

Amperage [A]:
22,0 225 23,2 24,0 25,0
40-60 50-90 100-150 140-190 220-260

Number of pieces, net weights:

@ [mm] | Length [mm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton |WeightICarton ILCH] ‘
2,0 250 150 , 900 8,4
25 350 200 3,9 600 11,7
3,2 350 125 4,2 375 12,6
4,0 350 85 4,3 255 12,9
5,0 450 55 54 165 16,2

Type of current/Polarity/Welding positions:

~ | o -

LEETEE

PF2

PE PC  PE FF

A13
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CITORAPID 160 W

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

ol

OERLIKON

Rutil-kysly oba, Rutile-acid covering, Otulina rutylowo-kwasna

EN 499 E382RA73
AWS/ASME SFA-5.1 E6027
GOST 9467-75 E46-E43-3

Standards:

POL Zastosowania i wlasnosci:
Wysokowydajna elektroda o uzysku
stopiwa okoto 165%. Wytwarza

ona bardzo gtadka spoine bez
podtopien metalu rodzimego. Zuzel
usuwa sie tatwo nawet dla bardzo
ostrych narozy. Elektroda jest
przydatna do spawania elementéw
ocynkowanych, pokrytych
podktadem malarskim lub lekko
zardzewiatych. Wykonane spoiny
gwarantujg pozytywne wyniki badan
rentgenowskich.

SK Vlastnosti a pouzitie:
Vysokovykonna elektréda s
vytaznostou az 165%, zvlast
vhodna pre gravitaéné zvaranie.

GB Applications and properties:
High-efficiency electrode having a
weld metal recovery of approx. 165
%. It produces very smooth welds
Velmi hladké zvary s bez vrubovym without under-cuts. Slag is easily
prechodom do zakladného removed, even from acute bevel
materidlu; troska lahko odstranitefna  angles. It is suitable for welding

i s ostrych uhlov. Vhodna pre galvanized, primer painted and
pozinkované, povrchovo oSetrené slightly rusted components. Welds
plechy a zoxidované diely . Pre are of X-ray quality.

réntgenované zvarové spoje.

Materials for instance:

EN-Designation

DIN-Designation EN-Designation DIN-Designation

S185 to S355 St 33 to St 52-3 P235GH, P265GH HILHI
P295GH 17 Mn 4 S (P) 275 to S(P) 355 StE 285 to StE 355
- StE 255 - GS-38, GS-52
- A,B,D,E,AH 32 to EH 36 GP240R GS-45
Please observe admissible operating temperatures for weld consumable and base metal.
Approvals: GL; ABS; BV; DB; DNV; LRR; TUV
Weld metal analysis (typical values in %):
0,06 0,25 0,8

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy 1SO-V [J]
Heat treatment [N/mm?] [N/mm?] ‘ As [%] +20°C
AW =380 470-600 =20 =80
AW = as welded
Redrying: Generally not required. If required, redry 1 hr. at 100-110 °C.

Amperage [A]:
24,0 25,0
170-220 250-280

Number of pieces, net weights (ca.):
@ [mm] | Length [mm] | Pieces/Package | Weight/Package | Pieces/Carton |WeightICarton [kgs] |

[ 5,0 | 450 \ 30 | 4,6 \ 90 | 13,8 \

Type of current/Polarity/Welding positions:

PA PB

SPEZIAL

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

ol

OERLIKON

Bazicky obal, Basic covering, Otulina zasadowa

Standards: DIN EN 499
DIN 1913

AWS/ASME SFA-5.1

E382B12H 10
E 5143 B (R) 10
E7016-H8

POL Zastosowania i wlasnosci:
Uniwersalna elektroda przydatna
do spawania konstrukcji stalowych,
prac warsztatowych i remontowych.
Swietna przy spawaniu spoin
sczepnych, przy duzym odstepie
taczonych krawedzi. Podwojna

SK Vlastnosti a pouzitie: GB Applications and properties:
VSestranna elektroda vhodna pre Multi-purpose electrode suitable for
prace na konstrukciach, v dielfiach a structural steelwork, workshop and
udrzbach. Ma vynikajucu maintenance welding. Excellent
zmacavost. gap bridging properties. The double
Dvojity obal elektrody poskytuje covering of this electrode produces
stabilny, koncentrovany obluk, ¢o a stable, concentrated and directed
je idealne pre zvaranie koreriovych
vrstiev a zvaranie v polohach.
Elektroda SPEZIAL je vhodna pre
zvary kontrolované rentgenom.

arc, thus being ideally suited for root otulina tej elektrody daje stabilny,
skupiony i ukierunkowany tuk,

jest, wiec szczegolnie przydatna

do spawania warstwy graniowej

i spawania pozycyjnego. Spoiny
gwarantujg pozytywne wyniki badan
rentgenowskich.

pass and positional welding. Welds
are of X-ray quality.

Materials for instance:
EN-Designation
S185 to S355

DIN-Designation
StE 285 to StE 355

DIN-Designation
St 33 to St 52-3

EN-Designation
S(P)275 to S(P)355

TUV, TOV Austria, FORCE, DB, Controlas, ABS, BV, DNV, GL, LRS, RS
Weld metal analysis (typical values in %):

Approvals:

0,06 0,70 0,90 <0,025 <0,015

Mechanical properties of all-weld metal (single values are typical values):
Impact energy ISO-V [J]
-20 °C

Yield strength Tensile strength Elongation

Heat treatment [N/mm?] [N/mm?]

AW > 380 470-600 225 280
AW = as welded
Redrying: For 2 hrs. at 300 to 350 °C, max. 5 times.

Amperage [A]:
22,0 | @25 | @32 | 240 | 250
55-65 60-90 95-150 140-190 190-250

Number of pieces, net weights:
@ [mm] | Length [mm] | Pieces/Packag | Weight/Package [kgs] | Pieces/Carton |Weightharton [kgs]‘

2,0 350 300 3.8 1500 18,9
2,5 350 200 3.9 1000 19,7
3,2 350 125 4.1 625 20,6
3,2 450 125 5,3 625 26,7
4,0 450 80 5.2 400 26,0
5,0 450 50 5,0 250 251

Type of current/Polarity/Welding positions:

= +|~ QUEED

PB PC PE PF PR

A15



SUPERCITO

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

ol

SUPERCITO 7018S

Obalena elektroda pre nelegované a nizkolegované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

ol

OERLIKON

[ ]
Bazicky obal, Basic covering, Otulina zasadowa Bazicky obal, Basic covering, Otulina zasadowa

Standards: DIN EN 499 E425B42H5 Standards: EN 499 E425B 32 H5

DIN 1913

AWS/ASME SFA-5.1

SK Vlastnosti a pouzitie:
Obalena elektréda pre pevné a
huzevnaté zvarové spoje bez
nachylnosti k praskaniu pre ocele
s obsahom uhliku az do 0,4%.
Vytaznost cca. 120%. dobré
vlastnosti zvarania i pri zvarani v
polohach. Zvarovy kov hizZevnaty do
-40 °C. Vhodna ako prechodovéa
vrstva u oceli s vysokym obsahom
uhlika.

Materials for instance:

EN-Designation
S185 to S355

DIN-Designation
St 33 to St 52-3

E 5143 B (R) 10

GB Applications and properties:
Basic electrode for producing tough
and crack-free welded joints even
on steels having a carbon content
of up to 0,4 %.Weld metal recovery
amounts to approx. 120 %. Weld
metal exhibits good toughness
properties down to —40°C. Electrode
is suitable for depositing buffer
layers on higher carbon steels.

E 7018-1 H4

EN-Designation
S(P)275 to S(P)355

POL Zastosowania i wlasnosci:
Elektroda o otulinie zasadowej

do wykonania ciggliwych spoin
bez peknigé, nawet na stalach

o zawartosci wegla do 0,4%.
Uzysk stopiwa wynosi ok. 120%.
Stopiwo wykazuje dobre wiasnosci
plastyczne az do -40°C. Elektroda
jest przydatna do ukfadania warstw
buforowych na stalach o wyzszej
zawartosci wegla.

DIN-Designation
StE 285 to StE 355

AWS/ASME SFA-5.1 E 7018-1

Approvals:

Weld metal analysis (typical values in %):

0,06 0,30

1,50

TUV, TUV Austria, DB, Controlas, ABS, BV, DNV, GL, LRS, RS

<0,025 0,025

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%]
AW > 430 490-550 224 250
AW = as welded
Redrying: For 2 hrs. at 250 to 350 °C.

100-140

140-190

190-250

Length [mm] |

Pieces/Packag

Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs;

SK Vlastnosti a pouzitie:

Bazicka obalena elektréda pre
vSetky polohy zvarania uhlikovo-
manganovych oceli. Pridavok
kovového prasku v obale dava
vytaznost 115%. Ma velmi stabilny
obluk s dobrymi operativnymi
vlastnostami a kontrolou zvarového
kupela. Troska je kompletne

samo odstranitelna. Moznost
zvarania striedavym prddom
(minimalne napatie OCV 70 V)
alebo jednosmernym s nepriamou
polaritou (elektroda + pdl).
Optimalne vlastnosti pri zvarani
korenovych vrstiev sa dosiahnu pri
priamej polarite (elektroda — pdl).

Materials:
To BS 4360-50D or equivalent

GB Applications and properties:
Basic coated manual metal arc
electrode for the all-positional
welding of mild and carbon
manganese steels. Depositing a
C-1.2Mn weld metal, the addition
of iron powder to the coating gives
the product a nominal efficiency
of 115%. Produces a very stable
arc with good operability including
a good control of the molten

pool. Slag cover is complete and
removal is easy. Suitable for use
with AC (minimum OCV of 70V) or
DC positive. Optimum operability
when rooting is obtained using DC
negative.

POL Zastosowania i wlasnosci:
Elektroda o otulinie zasadowej do
recznego spawania, w dowolnej
pozyciji, stali niestopowych oraz
weglowych manganowych.
Wytwarza stopiwo C-1.2Mn, a
dodatek proszku zelaza w otulinie
nadaje produktowi nominalny

uzysk 115%. Wytwarza bardzo
stabilny tuk przy dobrej spawalnoéci
technologicznej, w tym dobrej
kontroli jeziorka metalu. Warstwa
zuzla jest ciggta, a jego usuwanie
fatwe. Przydatna do stosowania przy
spawaniu prgdem przemiennym
(AC) (minimum 70V) lub pradem
statym o biegunowosci dodatniej
(DC+). Optymalne wtasnosci
spawalnicze przy spawaniu warstw
graniowych uzyskuje sie przy
biegunowosci ujemnej pradu statego
(DC-).

Please observe admissible operating temperatures for weld consumable and base metal.

Approvals:

ABS; BV; DNV; LRS;TUV; DB

Weld metal analysis (typical values in %):

0,08 0,40

1.2

<0,020 <0,015

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%] I=0kG ‘
AW 2420 510 - 610 224 290
AW = as welded
Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g
Redrying: For 2 hrs. at 340 to 360°C to obtain less then 5ml H2/100gr. of weld metal.
Amperage [A
23,2 24,0 25,0
60-90 80-130 125-170 170-240

Number of pieces, net weig

2,5 350 170 3.9 510 11,6
3,2 350 120 4,3 360 12,9
3,2 450 120 5,6 360 16,9
4,0 450 80 54 240 16,2
5,0 450 50 53 150 16,0

Type of current/Polarity/Welding positions:

=+ |~ QUEED

PB PC PE PF  PR2

Type of current/Polarity/Welding positions:

= + |~ QUEEDE

PB PC PE PF  PR2
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FLEXAL 60

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

Celulézovy obal, Cellulosic covering, Otulina celulozowa

Standards:

SK Vlastnosti a pouzitie:

Obalena elektréda pre obvodové
zvary potrubi aj v polohe PG
(spadova). Pouzitelna pre korerové,
vyplriové i krycie vrstvy. FLEXAL

60 je mozno pouzit pre zvaranie
korefiovych vrstiev vysoko pevnych
oceli na potrubiach.

Materials for instance:

EN-Designation
L210 to L360

DIN-/API-Designation
StE210.7(TM) to StE360.7(TM)

E383C21
E6010
3 46-E43 2

GB Applications and properties:
Electrode for welding girth seams of
pipe lines, applying the vertical-
down technique. It is suitable for
welding root passes, filler and cover
passes. FLEXAL 60 is also suited
for depositing root passes on high-
strength pipe steels.

P235, P355

EN-Designation

ol

OERLIKON

POL Zastosowania i wlasnosci:
Elektroda do spawania spoin
obwodowych rurociggéw technikg
pionowo w dét. Przydatna do
spawania warstw graniowych,
wypetnien i warstw licowych.
Elektroda FLEXAL 60 jest rowniez
przydatna do wykonania warstw
graniowych na rurach ze stali o
wysokiej wytrzymatosci.

DIN-Designation
St37.4,St52.4

Approvals:

LRS - DNV - ABS - TUV

Weld metal analysis (typical values in %):

0,10

0,20

Heat treatment [N/mm?]

Mechanical properties of all-weld metal (single values are typical values):

Yield strength

Tensile strength
[N/mm?]

470-560

As [%]

Elongation

Impact energy ISO-V [J]
-30 °C

AW >380
AW = as welded
Redrying: Do not redry!
Amperage [A]:

50-70 80 - 120 110 - 150 140 - 200
Number of pieces, net weights:
@ [mm] Length [mm] Pieces/Package | Weight/Package Pieces/Carton Weight/Carton
25 350 295 4,8 855 14,4
3.2 350 185 4,9 555 14,7
4,0 350 130 5.2 390 15,6
5,0 350 90 54 270 16,2

Type of current/Polarity/Welding positions:

= | RoOt

pass

=E

Filler and
cover p PA

PC

LEETEEEE

PF PG  PF2  PG2

FLEXAL 70

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

Celulézovy obal, Cellulosic covering, Otulina celulozowa

Standards:

SK Vlastnosti a pouzitie:

Obalena elektréda pre obvodové
zvary potrubi aj v polohe PG
(spadova). Pouzitelna pre korefové,
vyplriové i krycie vrstvy. FLEXAL

70 je mozno pouzit pre zvaranie
koreriovych vrstiev vysoko pevnych
oceli na potrubiach.

Materials for instance:
EN-Designation |
L210 to L360

DIN EN 499
AWS/ASME SFA-5.1
GOST: 9467-75

DIN-/API-Designation
5LX63, X65, X70

E422C21
E7010-G
350-E513

GB Applications and properties:
Electrode for welding girth seams of
pipe lines, applying the vertical-
down technique. It is suitable for
welding root passes, filler and cover
passes. FLEXAL 70 is also suited
for depositing root passes on high-
strength pipe steels.

P235, P355

EN-Designation

ol

OERLIKON

DIN EN 499
AWS/ASME SFA-5.1
GOST: 9467-75

POL Zastosowania i wlasnosci:
Elektroda do spawania spoin
obwodowych rurociggéw technikg
pionowo w dot. Przydatna do
spawania warstw graniowych,
wypetnien i warstw licowych.
Elektroda FLEXAL 70 nadaje sie
tez do spawania warstw graniowych
na rurach ze stali o wysokiej
wytrzymatosci.

DIN-Designation
St 37.4, St52.4

Approvals:

LRS - DNV - ABS - TUV

Weld metal analysis (typical values in %):

0,10

Heat treatment [N/mm?]

Mechanical properties of all-weld metal (single values are typical values):
Yield strength

Tensile strength
[N/mm?]

500-640

As [%]

Elongation

Impact energy ISO-V [J]
-20 °C

AW =420
AW = as welded
Redrying: Do not redry!

Pieces/Package | Weight/Package

| Pieces/Carton | Weight/Carton

Type of current/Polarity/Welding positions:

= | Root

pass

Filler and
cover passes

PB PC

LEETHEER

PF PG PF2  PG2
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FLEXAL 80

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

OERLIKON

Celulézovy obal, Cellulosic covering, Otulina celulozowa

Standards: DIN EN 499 E 46 2 1Ni C 21
AWS/ASME SFA-5.1 E8010-G
GOST: 9467-75 355-E513

POL Zastosowania i wlasnosci:
Elektroda do spawania spoin
obwodowych rurociggéw technikg
pionowo w dét. Przydatna do
spawania warstw graniowych,
wypetnien i warstw licowych.
Elektroda FLEXAL 80 nadaje sie
tez do spawania warstw graniowych
na rurach ze stali o wysokiej
wytrzymatos$ci.

SK Vlastnosti a pouzitie:

Obalena elektréda pre obvodové
zvary potrubi aj v polohe PG
(spadova). Pouzitelna pre korerové,
vyplriové i krycie vrstvy. FLEXAL

80 je mozno pouzit pre zvaranie
korefiovych vrstiev vysoko pevnych
oceli na potrubiach.

GB Applications and properties:
Electrode for welding girth seams of
pipe lines, applying the vertical-
down technique. It is suitable for
welding root passes, filler and cover
passes. FLEXAL 80 is also suited
for depositing root passes on high-
strength pipe steels.

Materials for instance:
EN-Designation

DIN-/API-Designation
5LX63, X65, X70

EN-Designation
P235, P355

DIN-Designation
St37.4,St52.4

L210 to L360

Approvals: LRS - DNV - ABS - TUV

Weld metal analysis (typical values in %):
[

0,12
Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%] 20°C
AW > 550-650
AW = as welded
Redrying: Do not redry!

Amperage [A]:
225 23,2 24,0 25,0
50-70 80-120 110 -150 140-200

Number of pieces, net weights:

@ [mm] Length [mm] Pieces/Package | Weight/Package Pieces/Carton Weight/Carton ‘
2,5 350 300 4,7 900 14,1
3,2 350 180 4,6 540 13,8
4,0 350 130 5,2 390 15,6
5,0 350 80 4,9 240 14,7

Type of current/Polarity/Welding positions:

= | Root —_— —I— Filler and
pass cover p

LEETEERE

PF PG  PF2 PG2

FLEXAL 90

Obalena elektroda pre nelegované a nizko legované ocele
Covered electrode for welding unalloyed and low alloy steels
Elektroda otulona do spawania stali niestopowych i niskostopowych

OERLIKON

Celulézovy obal, Cellulosic covering, Otulina celulozowa

Standards: DIN EN 499 ES5021NiC 21
AWS/ASME SFA-5.1 E9010-G
GOST: 9467-75 Z 55-E55 3

POL Zastosowania i wlasnosci:
Elektroda do spawania spoin
obwodowych rurociggéw technikg
pionowo w dot. Przydatna do
spawania warstw graniowych,
wypetnien i warstw licowych.
Elektroda FLEXAL 90 nadaje sie
tez do spawania warstw graniowych
na rurach ze stali o wysokiej
wytrzymatosci.

SK Vlastnosti a pouzitie:

Obalend elektréda pre obvodové
zvary potrubi aj v polohe PG
(spadova). Pouzitelna pre korefové,
vyplriové i krycie vrstvy. FLEXAL

90 je mozno pouzit pre zvaranie
koreriovych vrstiev vysoko pevnych
oceli na potrubiach.

GB Applications and properties:
Electrode for welding girth seams of
pipe lines, applying the vertical-
down technique. It is suitable for
welding root passes, filler and cover
passes. FLEXAL 90 is also suited
for depositing root passes on high-
strength pipe steels.

Materials for instance:

EN-Designation |
L210 to L360

DIN-/API-Designation
5L X80

EN-Designation
P235, P355

DIN-Designation
St 37.4, St52.4

Approvals: LRS - DNV - ABS - TUV

Weld metal analysis (typical values in %):

0,12 0,25

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy I1SO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%] 50°c
AW = 580-680
AW = as welded
Redrying: Do not redry!

Amperage [A]:

50- 70 80-120 110-150 140-200

Pieces/Package | Weight/Packagel Pieces/Carton | Weight/Carton

2,5 350 295 4,8 855 14,4
3,2 350 185 4,9 555 14,7
4,0 350 130 5,2 390 15,6
5,0 350 90 54 270 16,2

Type of current/Polarity/Welding positions:

= | RoOt —_— —I— Filler and
pass cover p

LEETEERE

PF PG  PF2 PG2
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TENCORD Kb

Covered electrode for welding normalized and special structural steels

Obalena elektréda pre normalizované, zuslachtené jemnozrné ocele a Specialne konstrukéné ocele ‘*-

Elektroda otulona do spawania stali konstrukcyjnych normalizowanych i specjalnych

Bazicky obal, Basic covering, Otulina zasadowa

Standards:
DIN 8529

AWS/ASME SFA-5.1

SK Vlastnosti a pouzitie:

Obalena elektréda davajuca zvarovy
kov zo zvySenou odolnostou

voci atmosférickym vplyvom,
pouzitelna pre zvaranie réznych
oceli so zvySenou odolnostou vodi
atmosférickym vplyvom. HuZevnaty
zvarovy kov je vhodny pre spéajanie
hrubych &asti. Dvojity obal (do @
3,2 mm) zaistuje elektrode stabilny,
usmerneny obluk. Je velmi dobra
pre zvaranie v polohach. Pre
réntgenované zvarové spoje.

Materials for instance:
EN-Designation

DIN EN 499

DIN-Designation
WTSt 37

OERLIKON

E424ZB42H5
EY38651NiCuB

GB Applications and properties:
Electrode producing weld metal
resistant to atmospheric corrosion,
employed for welding similar
weathering steels. Tough weld
metal, suited for joining thicker
plate sections. Owing to its double
covering (up to 3,2 mm), electrode
has a stable and concentrated arc,
rendering it suitable for positional

welding. Welds are of X-ray quality.

E7018-G - H4

EN-Designation
S355J2G1W

POL Zastosowania i wlasnosci:
Elektroda wytwarza stopiwo
odporne na korozje atmosferyczna,
stosowana jest do spawania
podobnych stali odpornych na
korozje atmosferyczna. Ze wzgledu
na ciggliwe stopiwo jest przydatna
do tgczenia blach o duzej grubosci.
Dzieki podwdjnej otulinie (do

3,2 mm) elektroda ma stabilny i
skupiony fuk i dlatego jest przydatna
do spawania pozycyjnego. Spoiny
gwarantujg pozytywny wynik badan
rentgenowskich.

DIN-Designation
WTSt52-3

Approvals:

TUV, DB, Controlas

Weld metal analysis (typical values in %):

0,06 0,40

<0,020 <0,015

500-600

AW = as welded

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g

Redrying:

For 2 hrs. at 340 to 360° C to obtain less than 5ml H2/100 gr. of weld metal

Amperage [A]:
93,2 | 24,0 | 95,0 |
90-140 140-185 180-250

Number of pieces, net w ts:

@ [mm] Length [mm] REVALIECaye | Pieces/Carton | Weight/Carton [kgs;
3,2 350 125 4,3 625 21,3
4,0 450 80 5,5 400 27,4
5,0 450 55 5,9 275 29,3

Type of current/Polarity/Welding positions:

PB PC

=7 LEETER

PE PF  PR2

TENACITO 38 R

Covered electrode for welding normalized and special structural steels

Obalena elektroda pre normalizované, zusfachtené jemnozrné ocele a Specialne konstrukéné ocele#-

Elektroda otulona do spawania stali konstrukcyjnych drobnoziarnistych i specjalnych

Bazicky obal, Basic covering, Otulina zasadowa

Standards:
DIN 8529

AWS/ASME SFA-5.1

SK Vlastnosti a pouzitie:

Obalena elektréda pre pevné a
hdzevnaté zvarové spoje odolné
voci praskavosti. Zvarovy kov

so vynimocénou metalurgickou
Cistotou a s velmi nizkym obsahom
difizneho vodika. Dvojity obal (do @
3,2 mm) zaistuje elektrode stabilny,
usmerneny obluk, preto je velmi
vhodna pre zvaranie v polohach. Pre
rontgenované zvarové spoje. CTOD-
skuska pre offshore konstrukcie.

Materials for instance:

DIN EN 499

OERLIKON

E4661NiB42H5
E SY 4276 1 NiBH5

GB Applications and properties:
Electrode producing tough and
crack-free welded joints. Weld
deposit is of extremely high
metallurgical purity and very low
hydrogen content. Owing to its
double covering (up to 3,2 mm),
the electrode features a stable arc,
making it wellsuited for positional
welding. CTOD-tested for offshore
applications. Welds are of x-ray
quality.

E7018-G-H4

POL Zastosowania i wlasnosci:
Elektroda wytwarza ciggliwe i
wolne od peknie¢ ztagcza spawane.
Stopiwo ma bardzo wysoka czystos¢
metalurgiczng

i niskg zawarto$¢ wodoru.

Dzieki podwadjnej otulinie (do 3,2
mm) elektroda charakteryzuje

sie stabilnym tukiem i dlatego

jest przydatna do spawania
pozycyjnego. Przy zastosowaniu
w przemysle stoczniowym podlega
testom CTOD.

EN-Designation
S185 to S355

DIN-Designation
St 33 to St 52-3

EN-Designation
S(P)275 to S(P)460

DIN-Designation
StE 285 to StE 460

Approvals:

Weld metal analysis (typical values in %):

TUOV, TOV Austria, DB, Controlas, ABS, BV, DNV, GL, LRS, RS

0,06 0,30

< 0,015 0,95

Yield strength

[N/mm?]
AW >460

Tensile strength
[N/mm?]
530-650 > 25

2110

| SR | >420

| 500-650 | > 25

\ =90 |

AW = as welded
SR = stress-relieved (15 hrs./580 °C)

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 mi/100 g
Redrying:
Amperage [A]:

For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5ml H2/100 gr. of weld metal.

65-95 90-140

140-185

180-250

210-310

Number of pieces, net weights:

@ [mm] Length [mm]

Pieces/Package

Weight/Package

Pieces/Carton

Weight/Carton [kgs]

kgs

2,5 350 225 4.1 1125 20,7
3,2 350 125 4,3 625 21,3
4,0 350 80 4,2 400 20,8
4,0 450 80 54 400 27,1
5,0 450 50 53 250 26,4
6,0 450 35 52 175 26,2

Type of current/Polarity/Welding positions:

PB PC

=7 LEETERE

PE PF  PF2 PG2
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TENACITO 65 R
Obalena elektroda pre normalizované, zusfachtené jemnozrnné ocele a Specialne konstrukéné ocele

Covered electrode for welding normalized and normalized + tempered fine grain

and special structural steels L

Elektroda otulona do spawania stali normalizowanych oraz normalizowanych + OERLI KON
odpuszczanych drobnoziarnistych i specjalnych

Bazicky obal, Basic covering, Otulina zasadowa

Standards: EN 757 E 556 Mn1NiMo B T 42 H5
AWS/ASME SFA-5.5 E9018-G-H4
GOST 9467-75 E60-06G2N1

POL Zastosowania i wlasnosci:
Elektroda wytwarzajgca plastyczne
i wolne od peknig¢ ztgcza
spawane. Stopiwo ma bardzo
wysokg czysto$¢ metalurgiczng i
bardzo niskg zawarto$¢ wodoru.
Dzieki podwdjnej otulinie (do 3,2
mm) elektroda charakteryzuje

sie stabilnym i skupionym

tukiem, co czyni jg przydatng do
spawania pozycyjnego. Stopiwo
gwarantuje pozytywny wynik badan
rentgenowskich.

SK Vlastnosti a pouzitie:
Obalena elektréda pre pevné a
huzevnaté zvarové spoje. Zvarovy
kov s vysokou metalurgickou
Cistotou a s velmi nizkym obsahom
diftzneho vodika. Dvojfazovy obal
(do @ 3,2 mm) zaistuje elektrode
stabilny, usmerneny obluk; je
preto velmi vhodna pre zvaranie

v polohach. Pre réntgenované
zvaroveé spoje.

GB Applications and properties:
Electrode producing tough and
crack-free welded joints. Weld
deposit is of extremely high
metallurgical purity and very low
hydrogen content. Due to its
double covering (up to 3,2 mm),
the electrode features a stable and
concentrated arc, making it well-
suited for positional welding. Welds
are of X-ray quality.

Materials:
20 MnMoN:i 5 5, 15 NiCuMoNb 5, 22 NiMoCr 37, ASTM A 508 Cl.2, ASTM A 533 Cl.1 Gr. B, 13 MnNiMo 5 4, 17 MnMo V 6 4
Please observe admissible operating temperatures for weld consumable and base metal.

TUV, TUV Austria
Controlas, ABS

Qualification tests:
Approvals:

Weld metal analysis (typical values in %):

0,05 0,30 1,40 <0,012 <0,008 0,95 0,40 <0,05 <0,10
Mechanical properties of all-weld metal (single values are typical values):
Yield strength Tensile strength Elongation
Heat treatment [N/mm?] [N/mm?] As [%]
AW =560 630-750 =20 =75
[ SR | >500 | 630-700 | >20 | >50
AW = as welded

SR = stress-relieved (40 hrs./605 °C)

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g
Redrying: For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml. H2/100 gr. of weld metal.

Amperage [A]:

65-95 90-140 140-185 180-240

Number of pieces, net weights (ca.):

@ [mm] Length [nm] | Pieces/Packag | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]

2,5 350 225 4,6 675 13,7
3,2 350 125 4,3 375 13.3
4,0 350 80 4,2 240 12,5
4,0 450 80 54 240 16,1
5,0 450 45 4,9 135 14,6

Type of current/Polarity/Welding positions:

-+ PLA“JEE

PB PC PE PF  PR2

TENACITO 70

Covered electrode for welding fine grain and special structural steels

Obalena elektroda pre normalizované, zusfachtené jemnozrné ocele a Specialne konstrukéné ocele#-

Elektroda otulona do spawania stali konstrukcyjnych drobnoziarnistych

i specjalnych

Bazicky obal, Basic covering, Otulina zasadowa

Standards:

DIN EN 499
DIN 8529
AWS/ASME SFA-5.5

SK Vlastnosti a pouzitie:

Obalena elektréda pre pevné a
hdzevnaté zvarové spoje odolné
vo i praskavosti. Zvarovy kov so
zvlastnou metalurgickou Cistotou a
s velmi nizkym obsahom vodika.
Dvojity obal (do @ 3,2 mm) zaistuje
elektrode stabilny, usmerneny obluk
je preto velmi vhodna pre zvaranie

v polohach. Pre réntgenované

zvaroveé spoje.

OERLIKON

E506 Mn1NiB42H5

E SY 50 76 Mn1 Ni B H5

GB Applications and properties:
Electrode producing tough and
crack-free welded joints. Weld
deposit is of extremely high
metallurgical purity and very low
hydrogen content. Due to its
double covering (up to 3,2 mm),
the electrode features a stable and
concentrated arc, rendering it well-
suited for positional welding. Welds
are of X-ray quality.

E8018-G-H4

POL Zastosowanie i wlasnosci:
Elektroda wytwarza ciggliwe i
wolne od peknie¢ ztagcza spawane.
Stopiwo ma bardzo wysoka
czysto$¢ metalurgiczng i bardzo
niskg zawartos¢ wodoru. Dzigki
podwajnej otulinie (do 3,2 mm)
elektroda charakteryzuje sie
stabilnym i skupionym tukiem

i dlatego jest przydatna do
spawania pozycyjnego. Spoiny

gwarantujg pozytywny wynik badan
rentgenowskich.

Materials for instance:

signation
S(P)420 to S500

StE 420 to StE 500

TUV,DB, Controlas, ABS, BV, DNV, GL, LRS, RS
Weld metal analysis (typical values in %):

Approvals:

0,06 | 0,50 1,60 0,90 <0,020 <0,015

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy 1SO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%]
AW > 510 590-680 > 24 >80
AW = as welded

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g
Redrying: For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. weld metal.

Amperage [A]:

22 7]
65-95 90-135 190-240
Number of pieces, net weights:

@ [mm] Length [nm] | Pieces/Packag | Weight/Package [kgs]

140-180

Pieces/Carton | Weight/Carton [kgs]

2,5 350 225 4,5 1125 22,5
3,2 350 125 4,3 625 21,3
4,0 450 80 54 400 26,9
5,0 450 50 5,3 250 26,4

Type of current/Polarity/Welding positions:

=7 LEETER

PB PC PE PF PR
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TENACITO 70 B TENACITO 75 ..

Obalena elektroda pre normalizované, zusfachtené jemnozrné ocele a Specialne konstrukéné ocele Obalena elektroda pre normalizované, zusfachtené jemnozrné ocele a Specialne
Covered electrode for welding fine grain and special structural steels konstrukéné ocele
Elektroda otulona do spawania stali konstrukcyjnych drobnoziarnistych OERLi Ko Covered electrode for welding fine grain and special structural steels OERLi Ko
Bazicky obal, Basic covering, Otulina zasadowa Bazicky obal, Basic covering, Otulina zasadowa

i specjalnych Elektroda otulona do spawania stali konstrukcyjnych drobnoziarnistych
i specjalnych
Standards: DIN EN 499 E 46 6 2 Ni B 42 H5 Standards: DIN EN 757 E 69 6 Mn2NiCrMo B 42 H5

A26

DIN 8529

AWS/ASME SFA-5.5

SK Vlastnosti a pouzitie:
Obalena elektréda pre pevné a
huzevnaté zvarové spoje odolné
vodi praskavosti. Zvarovy kov so
zvlastnou metalurgickou cistotou a
s velmi nizkym obsahom vodika.
Dvojity obal (do @ 3,2 mm) zaistuje
elektrode stabilny, usmerneny obluk
je preto velmi vhodna pre zvaranie
v polohach. Pre réntgenované
zvaroveé spoje.

E SY 4287 2 Ni B H5

GB Applications and properties:
Electrode producing tough and
crack-free welded joints. Weld
deposit is of extremely high
metallurgical purity and very low
hydrogen content. Due to its
double covering (up to 3,2 mm),
the electrode features a stable and
concentrated arc, rendering it well-
suited for positional welding. Welds
are of X-ray quality.

E8018-C1-H4

POL Zastosowania i wlasnosci:
Elektroda wytwarza ciggliwe i wolne
od peknie¢ ztgcza spawane. Stopiwo
ma wysokg czysto$¢ metalurgiczng
i bardzo niskg zawartosé wodoru.
Dzieki podwdjnej otulinie (do 3,2
mm) elektroda charakteryzuje

sie stabilnym i skupionym tukiem

i dlatego jest przydatna do
spawania pozycyjnego. Spoiny
gwarantujg pozytywny wynik badan

DIN 8529

AWS/ASME SFA-5.5

SK Vlastnosti a pouzitie:
Obalena elektréda pre pevné a
hdzevnaté zvarové spoje odolné
vo i praskavosti. Zvarovy kov so
zvlastnou metalurgickou Cistotou a
s velmi nizkym obsahom vodika.
Dvojity obal (do @ 3,2 mm) zaistuje
elektrode stabilny, usmerneny obluk,
je preto velmi vhodna pre zvaranie
v polohach. Pre réntgenované
zvaroveé spoje.

EY 69 75 Mn2NiCrMo B H5

GB Applications and properties:
Electrode producing tough and
crack-free welded joints. Weld
deposit is of extremely high
metallurgical purity and very low
hydrogen content. Due to its
double covering (up to 3,2 mm),
the electrode features a stable and
concentrated arc, rendering it well-
suited for positional welding. Welds
are of X-ray quality.

E10018-G-H4

POL Zastosowania i wiasnosci:
Elektroda wytwarzajaca ciggliwe

i wolne od peknigé ztgcza

spawane. Stopiwo ma wysoka
czysto$¢ metalurgiczng i bardzo
niskg zawartos¢ wodoru. Dzigki
podwajnej otulinie (do 3,2 mm)
elektroda charakteryzuje sie
stabilnym i skupionym tukiem

i dlatego jest przydatna do

spawania pozycyjnego. Spoiny

rentgenowskich.

Materials for instance:
EN-Designation DIN-Designation
12Ni14 10 Ni 14

TUV, TUV Austria, Controlas, BV
Weld metal analysis (typical values in %):

EN-Designation
S(P)275 to S(P)420

DIN-Designation
StE 285 to StE 420

Approvals:

0,05 0,30 1,10 < 0,020 < 0,015 2,40
Mechanical properties of all-weld metal (single values are typical values):
Yield strength

Tensile strength Elongation

Heat treatment [N/mm?] [N/mm?] As [%]

Impact energy ISO-V [J]
-60 °C

550-700 > 22 2110
520-640 | > 20 | 280

AW > 480

\ SR \ > 420 |
AW = as welded
SR = stress-relieved (15 hrs./580 °C)

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g

gwarantujg pozytywny wynik badan
rentgenowskich.

Materials:

EN-Designation DIN-Designation

$620, S690 StE 620, StE 690

Approvals: TUV, DNV, GL, RS, DB

Weld metal analysis (typical values in %):

0,06 0,50 1,40 0,40 2,20 0,40 <0,020 <0,012

AW = as welded
Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g

Redrying: For 2 hrs. at 340 to 360° C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.
Redrying: For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.
Amperage [A]:
225 93,2 4,0 25,0 ‘ 140-185 180-240
65-95 90-130 140-185 180-240 Number of pieces, net weigh
Number of pieces, net weights: @ [mm] Length [mm] eces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]
@ [mm] | Length [mm] | Pieces/Packag | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] \ 2,5 350 225 4,5 1125 22,3
2,5 350 225 43 1125 21,3 3.2 350 125 4.1 625 20,6
3,2 350 125 4,3 625 21,4 4,0 450 80 53 400 26,6
4,0 450 80 53 400 26,6 5,0 450 50 52 250 26,1
5,0 450 50 54 250 26,8

Type of current/Polarity/Welding positions:

- -+ ELUEEED

PE PC PF  PE

Type of current/Polarity/Welding positions:

=7 LEETER

PB PC PE PF  PR2
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TENACITO 80

Obalena elektroda pre normalizované, zusfachtené jemnozrné ocele a Specialne

konstrukéné ocele

Covered electrode for welding fine grain and special structural steels

Elektroda otulona do spawania stali konstrukcyjnych drobnoziarnistych

i specjalnych

Bazicky obal, Basic covering, Otulina zasadowa

Standards:
DIN 8529

AWS/ASME SFA-5.5

SK Vlastnosti a pouzitie:
Obalena elektréda pre pevné a
huzevnaté zvarové spoje odolné
vodi praskavosti. Zvarovy kov so
zvlastnou metalurgickou cistotou a
s velmi nizkym obsahom vodika.
Dvojity obal (do @ 3,2 mm) zaistuje
elektrode stabilny, usmerneny obluk,
je preto velmi vhodna pre zvaranie
v polohach. Pre réntgenované
zvaroveé spoje.

Materials:

EN-Designation DIN-Designation

S690

DIN EN 757

ol

OERLIKON

EY 69 75 Mn2NiCrMo B H5

GB Applications and properties:
Electrode producing tough and
crack-free welded joints. Weld
deposit is of extremely high
metallurgical purity and very low
hydrogen content. Due to its
double covering (up to 3,2 mm),
the electrode features a stable and
concentrated arc, rendering it well-
suited for positional welding. Welds
are of X-ray quality.

E11018-G-H4

POL Zastosowania i wlasnosci:
Elektroda wytwarza ciggliwe i wolne
od peknie¢ ztgcza spawane. Stopiwo
ma wysoka czystos¢é metalurgiczng
i bardzo niskg zawarto$¢ wodoru.
Dzieki podwdjnej otulinie (do 3,2
mm) elektroda charakteryzuje

sie stabilnym i skupionym tukiem

i dlatego jest przydatna do
spawania pozycyjnego. Spoiny
gwarantujg pozytywny wynik badan
rentgenowskich.

StE 690

Approvals:

TOV, ABS, GL, RS

Weld metal analysis (typical values in %):

0,06 0,50 1,80 0,35 2,20

0,40 <0,020

<0,012

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy 1SO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%]
AW > 800 850-960 > 16 120 >60
AW = as welded

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g

Redrying:

For 2 hrs. at 300 to 350 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.

Amperage [A]:
225 23,2 24,0 25,0
65-95 90-135 140-185 180-240

Number of pieces, net weights:

Length [nm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]
2,5 350 225 4,5 1125 22,3
3,2 350 125 4,3 625 21,4
4,0 450 80 54 400 26,8
5,0 450 50 54 250 26,9

Type of current/Polarity/Welding positions:

-+ ELUEE

PB PC

PE PF  PR2

TENACITO 100

Obalena elektroda pre normalizované, zusfachtené jemnozrné ocele a Specialne

konstrukéné ocele

Covered electrode for welding fine grain and special structural steels

Elektroda otulona do spawania stali konstrukcyjnych drobnoziarnistych

i specjalnych

Bazicky obal, Basic covering, Otulina zasadowa

Standards:
DIN 8529

AWS/ASME SFA-5.5

SK Vlastnosti a pouzitie:
Obalena elektréda pre pevné a
hdzevnaté zvarové spoje odolné
vo i praskavosti. Zvarovy kov so
zvlastnou metalurgickou Cistotou a
s velmi nizkym obsahom vodika.
Dvojity obal (do @ 3,2 mm) zaistuje
elektrode stabilny, usmerneny obluk;
je preto velmi vhodna pre zvaranie
v polohach. Pre réntgenované
zvaroveé spoje.

Materials:

S890

DIN EN 757

ol

OERLIKON

E 69 6 Mn2NiCrMo B 42 H5

E 89 4 Mn2Ni1CrMo B 42 H5
EY 89 53 Mn2Ni1CrMo B H5

GB Applications and properties:
Electrode producing tough and
crack-free welded joints. Weld
deposit is of extremely high
metallurgical purity and very low
hydrogen content. Due to its
double covering (up to 3,2 mm),
the electrode features a stable and
concentrated arc, rendering it well-
suited for positional welding. Welds
are of X-ray quality.

E12018-G-H4

POL Zastosowanie i wlasnosci:
Elektroda wytwarza ciggliwe i wolne
od peknie¢ ztacza spawane. Stopiwo
ma wysokg czysto$¢ metalurgiczng
i bardzo niskg zawartosé wodoru.
Dzieki podwadjnej otulinie (do 3,2
mm) elektroda charakteryzuje

sie stabilnym i skupionym tukiem

i dlatego jest przydatna do
spawania pozycyjnego. Spoiny
gwarantujg pozytywny wynik badan
rentgenowskich.

EN-Designation DIN-Designation

StE 890

Approvals: TOV
Weld metal analysis (typical values in %):

0,07 0,40

0,50

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%]
AW | > 890 | 980-1080 | > 15 \ 247
AW = as welded

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g

Redrying:

For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5ml H2/100gr. of weld metal.

90-135

140-185

180-240

Type of current/Polarity/Welding positions:

-+ ELUEED

PB PC

PE PF PR
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CROMOCORD Kb

A 30

MOLYCORD Kb

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu
Covered electrode for welding creep resistant boiler and pipe steels
Elektroda otulona do spawania stali kottowych i rurowych odpornych na pefzanie

ol

OERLIKON

Bazicky obal, Basic covering, Otulina zasadowa

Standards: DIN EN 1599 EMoB42H5
DIN 8575 E Mo B 20 +M
AWS/ASME SFA-5.5 E7018-A1-H4

POL Zastosowanie i wlasnosci:
Elektroda do spawania stali
odpornych na pefzanie stosowanych
do produkcji naczyn ci$nieniowych,
kottéw i rur przeznaczonych do
pracy w temperaturze do +500°C.
Dzieki podwdjnej otulinie (do 3,2
mm) elektroda charakteryzuje

sie stabilnym i skupionym tukiem

i dlatego jest przydatna do
spawania pozycyjnego. Spoiny
gwarantujg pozytywny wynik badan
rentgenowskich.

GB Applications and properties:
Electrode for welding creep resistant
steels employed in the fabrication
of pressure vessels, boilers and
pipes, subjected to operating
temperatures of up to +500 °C.
Owing to its double covering (up to
3,2 mm), electrode has a stable and
concentrated arc, rendering it well-
suited for positional welding. Welds
are of X-ray quality.

SK Vlastnosti a pouzitie:
Obalené elektrédy pre zvaranie
Ziarupevnych oceli uréenych

pre stavbu kotlov, zasobnikov a
potrubnych rozvodov

s prevadzkovymi teplotami
do+550 °C. Dvojity obal (do @ 3,2
mm) zaistuje elektréde stabilny,
usmerneny obluk, je

preto velmi vhodna pre zvaranie
v polohach. Pre réntgenované
zvaroveé spoje. Predohrey, teplota
medzivrstiev a tepelné spracovanie
podrla prislusného zakladného
materialu.

Materials for instance:

Obalena elektroda pre zvaranie oceli odolnych voéi teéeniu
Covered electrode for welding creep resistant boiler and pipe steels

Elektroda otulona do spawania stali kottowych i rurowych odpornych na pefzanie

Bazicky obal, Basic covering, Otulina zasadowa

Standards:

DIN 8575
AWS/ASME SFA-5.5

SK Vlastnosti a pouzitie:
Obalena elektréda pre zvaranie
Ziarupevnych oceli uréenych

pre stavbu kotlov, zasobnikov a
potrubnych rozvodov

s prevadzkovymi teplotami
do+570 °C. Dvojity obal (do @ 3,2
mm) zaistuje elektréde stabilny,
usmerneny obluk; je

preto velmi vhodna pre zvaranie
korena a v polohach. Pre
réntgenované zvarové spoje.
Predohrev, teplota medzivrstiev
a tepelné spracovanie podla
prislusného zakladného materialu.

Materials for instance:

ol

OERLIKON

DIN EN 1599

E CrMo 1B 42 H5
ECrMo 1B 20 +

GB Applications and properties:
Electrode for welding creep resistant
steels employed in the fabrication of
pressure vessels, boilers and pipes,
subjected to operating temperatures
of up to +570 °C. Due to its double
covering (up to 3,2 mm), electrode
features a stable and concentrated
arc, rendering it well-suited for root
pass and positional welding. Welds
are of x-ray quality. Preheating,
interpass temperature and post-weld
heat tratmenmt according to base
metal used.

E8018-B2-H4

POL Zastosowanie i wlasnosci:
Elektroda do spawania stali
odpornych na petzanie stosowanych
do produkcji naczyn ci$nieniowych,
kottdéw i rur przeznaczonych do
pracy w temperaturze do +570

°C. Dzieki podwdjnej otulinie (do
3,2 mm) elektroda charakteryzuje
sie stabilnym i skupionym tukiem i
dlatego jest przydatna do spawania
warstw graniowych i spawania
pozycyjnego. Spoiny gwarantujg
pozytywny wynik badan
rentgenowskich.

Nalezy przestrzega¢ wskazoéwek
dotyczgcych obrébki cieplnej metalu
rodzimego przed i po spawaniu.

DIN-/API-Designation |
19 Mn 5, 15 Mo 3

DIN-Designation
StE 285 to StE 460

EN-Designation
P355GH, 16Mo3

EN-Designation
S(P)275 to S(P)460

Approvals: TUV, DB, Controlas, ABS, DNV, RS

Weld metal analysis (typical values in %):

0,06 0,40

properties of all-weld metal (single values are typical values):
Yield strength Tensile strength Elongation

Impact energy ISO-V [J]
[N/mm?] [N/mm?] As [%] -40°C

T > 500 560-720 > 22 260
T = tempered 1 hr at 620 °C/air cooling

Redrying: For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.

Amperage [A]:
22,5 | @32 | 240 | 25,0
65-90 90-130 140-180 190-230

Number of pieces, net weights:

Mechanical

Heat treatment

@ [mm] Length [mm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] \
2,5 350 200 4,2 1000 20,8
32 350 125 4,3 625 21,7
4,0 450 90 6,1 450 30,5
5,0 450 55 5,9 275 29,3

Type of current/Polarity/Welding positions:

=7 LEETER

PB PC PE PF  PR2

EN-Designation
13CrMo4-5

DIN-Designation
13 CrMo 4 4

EN-Designation
G17CrMo5-5

DIN-Designation
GS-17 CrMo 5 5

Approvals:

TUV, DB, Controlas

Weld metal analysis (typical values in %):

0,06 0,40

0,80 1,00 0,50

<0,012 <0,010

Heat treatment

T = 490

Mechanical properties of all-weld metal (single values are typical values):

Yield strength
[N/mm?]

Tensile strength
[N/mm?] As [%]
560-720 2 22

Elongation

Impact energy ISO-V [J]
+20 °C

21 20

| N+T \ = 300

| 450-550 \ > 26

| 2130 |

T = tempered %2 hr at 700 °C/air cooling

N+T = normalized + tempered 2 hr at 920 °C/air cooling + 2 hr at 700 °C

Redrying:
Amperage [A]:

60-85

100-130

140-180

For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.

190-230

Number of pieces, net weights:

@ [mm] Length [nm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]
25 350 200 4.1 1000 20,7
3,2 350 125 4,4 625 21,8
4,0 350 90 4,8 450 24,0
5,0 450 55 5,9 275 29,7

Type of current/Polarity/Welding positions:

PB

=7 LEETER

PE PF PR
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CROMOCORD 2 STC

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu a zvaranie oceloliatin
Covered electrode for welding creep resistant boiler and pipe steels as well as cast steels
Elektroda otulona do spawania stali kottowych i rurowych odpornych na

petzanie oraz staliwa

Bazicky obal, Basic covering, Otulina zasadowa

Standards: EN 1599

AWS/ASME SFA-5.5
GOST 9467-75

SK Vlastnosti a pouzitie:
Obalena elektréda pre zvaranie
Ziarupevnych a vodiku odolnych
oceli uréenych pre stavbu
kotlov, zasobnikov a potrubnych
rozvodov s prevadzkovymi
teplotami do+600 °C. Zvarovy
kov s vysokou huzevnatostou,
odolava dlhodobému skrehnutiu.
(preukazané simulovanim tepelného
spracovania= step cooling).

Materials:
EN-Designation
10CrMo9-10

DIN-/AWS-Designation
10 CrMo 9 10

OERLIKON

ECrMo2B42H5

GB Applications and properties:
Electrode for welding creep resistant
and high-pressure hydrogen
resistant steels employed in the
fabrication of pressure vessels,
boilers and pipes, subjected to
operating temperatures of up to

+ 600 °C. Weld deposit features
high toughness properties and is
largely insensitive to in-service
embrittlement ( proven by simulated
heat treatment STC = step cooling).
Low X- and J- factors (X max. 15; J
max. 150)

E9018-B3-H4
+E10Kh3M1BF - 10

EN-Designation

POL Zastosowania i wlasnosci:
Elektroda do spawania stali
odpornych na pefzanie oraz
wysokocisnieniowych odpornych na
wodor, stosowanych do produkciji
naczyn cisnieniowych, kottéw i rur
pracujacych w temp. do +600 °C.
Stopiwo charakteryzuje sie wysokg
wigzkoscig oraz odpornoscig na
wzrost kruchosci podczas pracy
(dowdd: symulowana obrébka
cieplna STC = chtodzenie skokowe).
Niskie wspotczynniki X iJ

(X max. 15; J max. 150).

DIN-/AWS-Designation
12 CrMo 9 10

- CM10CD 9 10 -

A182Gr. F 22

- A 387 Gr.22, Cl.1 and 2 -

A 336 Gr. F 22 and F 22a

Please observe admissible operating temperatures for weld consumable and base metal.

Qualification tests: TOV

Weld metal analysis (typical values in %):

Heat treatment [N/mm?]

T >400

Mechanical properties of all-weld metal (single values are typical values):
Yield strength

Tensile strength
[N/mm?]

550-650

As [%]

Elongation

[ STC \ >400

| 550-650 | > 22

T =tempered hr . at 650 °C/air cooling + 17 hrs. at 690 °C/air cooling

STC =T + step cooling
Redrying:

For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.

Amperage [A]:
225 23,2 24,0 25,0
60-90 85-130 140-180 180-230

Number of pieces, net weights (ca.):

@ [mm] Length [nm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]
80 1,6 480 9,5
3,2 350 115 4,3 345 12,9
4,0 350 80 4,2 240 12,7
5,0 450 50 5,5 150 16,5

Type of current/Polarity/Welding positions:

LEETEE

PF PF2

CROMO E 225

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu a zvaranie oceloliatin
Covered electrode for welding creep resistant boiler and pipe steels as well as cast steels
Elektroda otulona do spawania stali kottowych i rurowych odpornych na

petzanie oraz staliwa

Bazicky obal, Basic covering, Otulina zasadowa

Standards: EN 1599

AWS/ASME SFA-5.5
GOST 9467-75

SK Vlastnosti a pouzitie:
Bézicka obalena elektroda s

velmi nizkym obsahom vodika

pre Ziarupevné ocele odolné proti
pbsobeniu vodika uréené pre stavbu
kotlov, zasobnikov a potrubnych
rozvodov s prevadzkovymi
teplotami do+600 °C. Zvarovy

kov s vysokou huzevnatostou,
odolava dlhodobému krehnutiu.
(potvrdené simulovanim tepelného
spracovania= step cooling).

OERLIKON

ECrMo2B22H5

GB Applications and properties:
Basic covered electrode producing
an extremely low hydrogen weld
metal, designed for welding creep
resistant and highpressure hydrogen
resistant steels employed in the
fabrication of pressure vessels,
boilers and pipes, subjected to
operating temperatures of up to
+600 °C. Weld metal features

high toughness properties and is
largely insensitive to in-service
embrittlement ( proven by simulated
heat treatment STC = step cooling).
Very low X- and J-factor (X max. 15;
J max. 120). Efficiency 100%.

E9015-B3-H4
+E10Kh3M1BF - 10

POL Zastosowanie i wlasnosci:
Elektroda o otulinie zasadowej
dajgca minimalng zawarto$¢
wodoru w stopiwie, przeznaczona
do spawania stali odpornych na
petzanie oraz wysokoci$nieniowych
stali odpornych na wodoér
stosowanych do produkgcji naczyn
ci$nieniowych, kottéw i rur,
pracujgcych w temperaturze do
+600°C. Stopiwo charakteryzuje
sie wysokg wigzkoscia i jest bardzo
odporne na wzrost kruchos¢
podczas pracy (dowiedziono za
pomoca symulowanej obrébki
cieplnej STC — chtodzenie
skokowe). Niskie wspotczynniki X i
J (X'max. 15; J max. 120). Uzysk
100%.

Materials
EN-Designation DIN-/AWS-Designation | EN-Designation | DIN-/AWS-Designation
10 CrMo9-10 10 CrMo 9 10 - 12 CrMo 9 10
- CM10CD9 10 - A 182 Gr. F 22
- A 387 Gr. 22, Cl.1and 2 - A 336 Gr. F 22 and F 22a
Please observe issil Jo] ing for weld and base metal.
Qualification tests: TOV

Weld metal analysis (typical values in %):

Heat treatment

Yield strength

Tensile strength
[N/mm?] As [%]
550-650 > 22

EIongatlon

Impact energy ISO-V [J]
-40 °C

| STC | >400

| 550-650 | > 22

\ 260 |

T = tempered 8 hrs. at 690 °C/ furnace cooling

STC =T + step cooling

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g.
Redrying:

For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.

140-180

180-230

Type of current/Polarity/Welding positions:

LEETEE

PF PF2

A33



A 34

CROMO E 225V

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu a zvaranie oceloliatin
Covered electrode for welding creep resistant boiler and pipe steels as well as cast steels

Elektroda otulona do spawania stali kottowych i rurowych odpornych na L
OERLIKON

petzanie oraz staliwa

Bazicky oba, Basic covering, Otulina zasadowa

Standards: EN 1599
AWS/ASME SFA-5.5

GOST 9467-75

ECrMo2B22H5
E9015-B3-H4
+E10Kh3M1BF - 10

POL Zastosowania i wlasnosci:
Elektroda o otulinie zasadowej
dajgca bardzo niskg zawartos¢
wodoru w stopiwie, przeznaczona
do spawania stali odpornych

na petzanie oraz stali
wysokoci$nieniowych odpornych na
wodor, stosowanych do produkc;ji
naczyn cisnieniowych, kottow

i rur pracujacych w temperaturze
do 600°C. Stopiwo charakteryzuje
sie wysokg wigzkoscig oraz niska
wrazliwoécig na wzrost kruchoéci
podczas pracy (dowiedziono za
pomocg symulowanej obrébki
cieplnej STC = chfodzenie

SK Vlastnosti a pouzitie:
Bazickéa obalena elektroda s

velmi nizkym obsahom vodika pre
Ziarupevné a ocele odolné proti
pdsobeniu vodika uréené pre stavbu
kotlov, zasobnikov a potrubnych
rozvodov s prevadzkovymi
teplotami do+600 °C. Zvarovy

kov s vysokou huzevnatostou,
odolava dlhodobému krehnutiu.
(potvrdené simulovanim tepelného
spracovania= step cooling).

GB Applications and properties:
Basic covered electrode producing
an extremely low hydrogen weld
metal, designed for welding creep
resistant and highpressure hydrogen
resistant steels employed in the
fabrication of pressure vessels,
boilers and pipes, subjected to
operating temperatures of up to
+600 °C. Weld metal features

high toughness properties and is
largely insensitive to in-service
embrittlement ( proven by simulated
heat treatment STC = step cooling).

skokowe).
Materials
EN-Designation DIN-/AWS-Designation
10 CrMo9-10 10 CrMo 9 10 12 CrMo 9 10
- CM10CD910 - A182Gr. F 22
- A 387 Gr.22,Cl.1and 2 - A 336 Gr. F 22 and F 22a
Please observe i i for weld and base metal.

Weld metal analysis (typical values in %):

0,09 0,20 0,60 [<0,010 [< 0,010 2,30 1,00 0,005 0,005 0,25 0,010 | 0,012

Mechanical properties of all-weld metal (single values are typical values):
Yield strength Tensile strength Elongation
[N/mm?] [N/mm?] As [%]

620-750
620-750 | > 18 | =54 |

| 1ISO-V
Heat treatment mpact energy ISO-V [J]

T > 420
[ STC | > 420 |

T = tempered 8 hrs. at 690 °C/ furnace cooling
STC =T + step cooling

Diffusible hydrogen content (DIN 8572): related to deposited weld metal HD <5 ml/100 g.

Redrying: For 2 hrs. at 400 to 420 °C. Max. 1 times to obtain less than 5 ml H2/100 gr. of weld metal.

Amperage [A]:
@32 @ 4,0 25,0 |
85-130 130-170 170-220

Number of pieces, net weights (ca.):
@ [mm] | Length [mm] | Pieces/Package |Weighthackage [kgs] | Pieces/Carton | Weight/Carton [kgs]

3.2 350 120 4,0 360 12,1
4,0 450 90 5,5 270 16,6
5,0 450 55 52 165 15,6

Type of current/Polarity/Welding positions:

-+ u!EEﬁjll

PF PF2

CROMOCORD 5

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu a zvaranie oceloliatin
Covered electrode for welding creep resistant boiler and pipe steels as well as cast steels
Elektroda otulona do spawania stali kottowych i rurowych odpornych na

petzanie oraz staliwa

Bazicky obal, Basic covering, Otulina zasadowa

Standards:

AWS/ASME SFA-5.5
GOST 9467-75

SK Vlastnosti a pouzitie:
Obalena elektréda pre zvaranie
oceli uréenych pre stavbu kotlov,
zasobnikov a potrubnych rozvodov
s prevadzkovymi teplotami do+600
°C. Zvarovy kov zodpoveda oceli
12 CrMo 19 5 a ma podobnu,
Ziarupevnost a medzu tecenia.
Pouzitie: petrochémia, hydratacné
zariadenia chemického priemyslu.

Materials:
DIN-/AWS-Designation |

12 CrMo 19 5

A199Gr.T5

OERLIKON

EN 1599

ECrMo5B22H5

GB Applications and properties:
Electrode employed in welding
boilers, pressure vessels, pipes etc.,
subjected to operating temperatures
of up to +600 °C. The all-weld metal
composition matches that of steel
grade 12 CrMo 19 5, having equal
resistance to highpressure hydrogen
attack, creep resistance and creep
rupture strength. Typical applications
are: petrochemical process

plants, hydrocrackers in chemical
industries. Vacuum packaging.

AWS-Designation | AWS-Designation |
A335Gr.P5

E8015-B6-H4
E10Kh5MF - 10

POL Zastosowania i wlasnosci:
Elektroda stosowana do spawania
kottéw, naczyn ci$nieniowych, rur,
itp. pracujgcych w temperaturze
do +600°. Sktad stopiwa
dopasowany jest do stali w
gatunku 12 CrMo 19.5, o réwnej
odpornoéci na wysokocisnieniowy
wzrost zawartosci wodoru, na
petzanie oraz na pekanie przy
pefzaniu. Typowe zastosowania
to: instalacje petrochemiczne oraz
hydro-krakingowe w przemysle
chemicznym. Pakowanie prézniowe.

AWS-Designation
A369Gr.FP5

| A182Gr.F5 |

A213Gr.T5 |

A336CIL.F5

| A387Gr.5Cl1and?2

Please observe admissible operating temperatures for weld consumable and base metal.

Qualification tests: TOV

Weld metal analysis (typical values in %):

0,07 0,30

¢ | Mo |

0,80 5,00 0,50

<0,012 <0,010

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%] +20 °C
T 2460 600-700 219 2100
| N+T | 2580 | 650-750 | 217 \ 2120 |

T = tempered 1 hr at 740 °C/air cooling

N+T = normalized + tempered  hr at 960 °C/air cooling + 2 hrs. at 710 °C

Redrying:

For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.

90-130 125-165

5,0 450

180 17,5

Type of current/Polarity/Welding positions:

LEETEE

PF PF2

A35



A 36

CROMOCORD 9 M

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu a zvaranie oceloliatin
Covered electrode for welding creep resistant boiler and pipe steels as well as cast steels

Elektroda otulona do spawania stali kottowych i rurowych odpornych na L
OERLIKON

petzanie oraz staliwa

Bazicky obal, Basic covering, Otulina zasadowa

Standards: EN 1599
DIN 8575
AWS/ASME SFA-5.5

~E CrMo 9 B42 H5
~E CrMoVNb 9 B 20 +
E9018-B9-H4

POL Zastosowania i wlasnosci:
Elektroda o otulinie zasadowej do
spawania wysokootemperaturowych
stali odpornych na petzanie typu

9 Cr-1Mo-V-Nb-N, o temperaturze
roboczej do +650 °C. Elektroda
nadaje si¢ zwtaszcza do spawania
grubosciennych elementéw
staliwnych, ktére poddano
odpuszczaniu przez 8 godzin w
temp. 740°C. Stopiwo testuje sie na
wzrost kruchosci podczas pracy.

SK Vlastnosti a pouzitie:
Bazicka obalena elektréda pre
zvaranie vysoko Ziarupevnych
oceli typu 9Cr-1Mo-V-Nb-N s
prevadzkovymi teplotami

do+650 °C. Zvlast vhodna pre
zvaranie hrubostennych odliatkov,
u ktorych ma byt prevedené

GB Applications and properties:
Basic covered electrode for welding
high-temperature creep resistant
steels of type 9 Cr-1Mo-V-Nb-N
with operating temperatures of up
to +650 °C. Electrode is particularly
suited for welding thick-walled

cast steel components, which are
popustacie Zihanie 8h/740 °C. subjected to tempering of 8 hrs. at
Zvarovy kov skusany na medzu 740 °C. Weld metal is tested as to
teCenia. in-service embrittlement.

Materials:
EN-/AWS-Designation | DIN-/AWS-Designation
X10CrMoVNb9-1 X 10 CrMoVNb 9 1
grade 91 (ASTM A 387) T 91 (ASTM A 213)

P 91 (ASTM A 335) F 91 (ASTM A 182)
Please observe admissible operating temperatures for weld consumable and base metal.

Qualification tests: TOV

Weld metal analysis (typical values in %):

0,09 0,20 1,00 9,00 1,00 0,22 0,07 0,04 <0,010 = <0,010

Mechanical properties of all-weld metal (single values are typical values):
Impact energy ISO-V [J]
+20 °C

Yield strength Tensile strength Elongation
T =550 640-760 =17 =75

[N/mm?] [N/mm?] As [%]
T = tempered 8 hrs. at 740 °C/furnace cooling

Heat treatment

Redrying: For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.

60-90 85-130 130-160 180-230

5,0 450 45 5,3 135 15,8

Type of current/Polarity/Welding positions:

LEETEE

PF PF2

CROMOCORD 91

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu a zvaranie oceloliatin
Covered electrode for welding creep resistant boiler and pipe steels as well as cast steels

Elektroda otulona do spawania stali kottowych i rurowych odpornych na u
OERLIKON

petzanie oraz staliwa

Bazicky obal, Basic covering, Otulina zasadowa

Standards: EN 1599
AWS/ASME SFA-5.5

ECrMo 9 1B 42 H5
~E9018-B9-H4

POL Zastosowania i wlasnosci:
Elektroda o otulinie zasadowej do
spawania wysokootemperaturowych
stali odpornych na pefzanie typu

9 Cr-1Mo-V-Nb-N, o temperaturze
roboczej do +620 °C. Elektroda
jest szczegdlnie przydatna do
komponentéw cienko$ciennych,
np. rurociggéw, ktére odpuszczane
s przez 2 godziny w temp. 760°C.
Stopiwo testuje si¢ na wzrost
kruchoéci podczas pracy.

SK Vlastnosti a pouzitie:

Bazicka obalena elektréda pre
zvaranie vysoko Ziarupevnych

oceli typu 9Cr-1Mo-V-Nb-N s
prevadzkovymi teplotami

do+620 °C. Zvlast vhodna pre
zvéranie tenkostennych dielov, napr.
potrubnych rozvodov, u ktorych ma
byt prevedené popustacie zihanie 2
h/760 °C. Zvarovy kov skusany na.

GB Applications and properties:
Basic covered electrode for welding
high-temperature creep resistant
steels of type 9 Cr-1Mo-V-Nb-N
with operating temperatures of up
to +620 °C. Electrode is particularly
suited for thin-walled components,
e.g. pipings which are subjected

to tempering of 2 hrs. at 760 °C.
Weld metal is tested as to in-service
embrittlement.

Materials:

EN-/AWS-Designation
X10CrMoVNb9-1

DIN-/AWS-Designation
X 10 CrMoVNb 9 1
grade 91 (ASTM A 387) T 91 (ASTM A 213)
P 91 (ASTM A 335) F 91 (ASTM A 182)
Please observe admissible operating temperatures for weld consumable and base metal.

Qualification tests: TOV
Indications as to approvals, see appendix.

Weld metal analysis (typical values in %):

Yield strength Tensile strength EIongatlon Impact energy ISO-V [J]

Heat treatment [N/mm?] [N/mm?] As [%] +20 °C

T = tempered 2 hrs. at 760 °C/furnace cooling

Redrying: For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal.
Amperage [A]:
225 23,2 24,0 25,0
60-90 85-130 130-160 180-230

Number of pieces, net weig

5,0 450 50 5,1 150 15,3

Type of current/Polarity/Welding positions:

LEETEE

PF PF2

A37



CROMOCORD 10 M SUPRANOX 308 L

Obalena elektroda pre zvaranie oceli odolnych voéi te€eniu a zvaranie oceloliatin Obalena elektroda pre zvaranie nehrdzavejucich a Ziaruvzdornych oceli
Covered electrode for welding creep resistant boiler and pipe steels as well as cast steels Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali kottowych i rurowych odpornych na Elektroda otulona do spawania stali nierdzewnych i zaroodpornych OERLi Ko

pelzanie oraz staliwa OERLi KON

Bazicky obal, Basic covering, Otulina zasadowa Rutilovy obal, Rutile covering, Otulina rutylowa
Standards: EN 1599 ~ECrMoWV10 B 20+ Standards: DIN EN 1600 E199LR 12
DIN 8556 E199LR 23
AWS/ASME SFA-5.4 E308L-17
SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowanie i wtasnosci: Comparable No. of Materials: 1.4316
Bazicka obalena elektréda pre Basic covered electrode for welding Elektroda o otulinie zasadowej do
zvéranie Ziarupevnych oceli high-temperature creep resistant spawania wysokotemperaturowych SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowanie i wlasnosci:
odolnych vogi teeniu typu 10Cr- steels of type 10Cr-1Mo-1W-VNb. stali odpornych na petzanie typu Obalena elektroda pre zvaranie Electrode for welding austenitic Elektroda do spawania
1Mo-1W-VNb. Zvlast vhodna pre Particularly suited for thick-walled 10Cr-1Mo-1W-VNb. Szczegolnie nehrdzavejucich austenitickych stainless Cr-Ni steels or cast steels, austenitycznych stali nierdzewnych
hrubostenné odliatky u ktorych ma steel castings which are subjected przydatna do grubosciennych chrém-niklovych oceli s nizkym having an extra low carbon content,  Cr-Ni o bardzo niskiej zawartosci
byt vykonané popustacie Zihanie to tempering of 12 hrs. at 730°C. odlewow staliwnych poddanych obsahom uhlika, as well as stainless or heat resisting  wegla, a takze chromowych stali
12h/730 °C. Vacuum packaging. odpuszczaniu przez 12 godz. w pripadne Ziaruvzdornych Cr-oceli. chromium steels or cast steels. For nierdzewnych lub Zaroodpornych
temp. 730°C. Pakowanie Pre prevadzkové teploty do +350 operating temperatures of up to lub staliw. Maksymalna temperatura
prozniowe. °C, ziaruvzdorné do +800 °C. +350 °C, non-scaling up to +800°C. robocza stopiwa do +350 °C,
Prenos zvarového kovu v jemnych Easy arc striking and restriking. odporno$¢ na tworzenie zgorzeliny
kvapkach, dobra zmacavost, jemny do +800°C. Latwe zajarzanie
povrch zvaru, lahko odstranitelna i powtérne zajarzanie.

troska. Lahké zapalenie obluka.

Materials for instance:

Materials: No. of Materials EN-Designation No. of Materials EN-Designation
DIN-Designation 1.4301 X4CrNi18-10 1.4306 X2CrNi19-11

G-X 12 CrMoWVNDbN 10 1 1
Please observe admissible operating temperatures for weld consumable and base metal. Approvals: TUV, DB

Weld metal analysis (typical values in %):

Weld metal analysis (typical values in %):

le values are typical values):
0,2 % Proof stress | Tensile strength Elongation Impact energy ISO-V [J]

Mechanical properties of all-weld metal (sing

Yield strength Tensile strength Elongation Impact energy 1SO-V [J]
[N/mm?] [N/mm?] As [%] [N/mm?] [N/mm?] As [%]
T 2550 700-820 217 >75 AW 2350 2520 =30 \ 250
T = tempered 12 hrs. at 730 °C/furnace cooling AW = as-welded
Redrying: Generally not required. We recommend redrying 2 hrs. at 350 °C.

Redrying: For 2 hrs. at 340 to 360 °C. Max. 5 times to obtain less than 5 ml H2/100 gr. of weld metal. Amperage [A]:

Amperage [A]: 22,0 @25 23,2 @ 4,0 @ 5,0
22,5 23,2 24,0 25,0 35-60 45-80 70-120 100-150 130-230
60-90 80-130 140-180 180-230

Number of pieces, net weights:

Heat treatment Heat treatment

Number of pieces, net weights (ca.): @ [mm] Length [mm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] \
@ [mm] Length [nm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] 2,0 300 135 1,5 810 9,0
2,5 300 85 1,5 510 8.9
3,2 350 105 4.1 315 12,3 3.2 350 115 4,1 345 12,3
4,0 450 70 54 210 16,1 4,0 350 70 3,7 210 11,1
5,0 450 45 54 135 16,1 5,0 450 45 4,8 135 14,4

Type of current/Polarity/Welding positions: Type of current/Polarity/Welding positions:
— +] WS — ¥~ S| WEEMEE
A38 PA PB PC PE PF PF2 PA PB PC PE PE PF2 A39




SUPRANOX RS 308 H .. SUPRANOX 309 L ..

Obalena elektroda pre zvaranie nehrdzavejicich a Ziaruvzdornych oceli Obalena elektroda pre zvaranie nehrdzavejucich a Ziaruvzdornych oceli

Covered electrode for welding stainless and heat resisting steels Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych OERLi Ko Elektroda otulona do spawania stali nierdzewnych i zaroodpornych OERLi Ko
Rutilovy obal, Rutile covering, Otulina rutylowa Rutilovy obal, Rutile covering, Otulina rutylowa

A40

Standards: DIN EN 1600 E199R 12 Standards: DIN EN 1600 E2312LR 12
AWS/ASME SFA-5.4 E308H-16 DIN 8556 E2312LR23
Comparable No. of Materials: 1.4316 AWS/ASME SFA-5.4 E309L-17
Comparable No. of Materials: 1.4332

SK Vlastnosti a pouzitie:
Semibazicka elktréda pre zvaranie
oceli typu AISI 304H alebo 1.4948.
Doporucena pre aplikacie s vysokou
teplotou (petrochemicky priemysel a
jadrové elektrarne). Vytaznost
100%. Balené Gaspack.

Materials for instance:
No. of Materials

GB Applications and properties:
Semi-basic electrode for welding
type AISI 304H or Wr. 1.4948 steels.
Developed for high temperature
applications(petrochemical and
nuclear industry). Efficiency 100%.
Packed in Gaspack system.

No. of Materials

POL Zastosowanie i wlasnosci:
Elektroda rutylowa do spawania stali
typu AISI 304H lub Wr. 1.4948.
Przeznaczona do zastosowan
wysokotemperaturowych (przemyst
petrochemiczny i energetyka
jadrowa). Uzysk 100%. Pakowana
w opakowania typu Gaspack.

EN-Designation

EN-Designation

SK Vlastnosti a pouzitie:

Obalend elektréda pre zvaranie
réznorodych oceli(spoje
nehrdzavejuci/Cierny material) a
nehrdzavejuce platovanie.

Zvarovy kov je austeniticky s

asi 15 % delta-feritu. Navary na
nelegovanych a nizko legovanych
oceliach su uz v prvej vrstve
nehrdzavejuce. Najvyssie
prevadzkové teploty heterogénnych
spojov +300 °C, pri vy$Sich
teplotach je vhodné pouzit' elektrodu
SUPRANEL 600.

Prenos materialu v jemnych
kvapkach, dobra zmacavost, jemny
povrch zvaru, lahko odstranitelna
troska. Lahké zapalenie obluka.

GB Applications and properties:
Electrode for joining dissimilar
steels (austenitic steels to ferritic
steels) and for austenitic claddings.
Highest operating temperature for
joints between dissimilar steels

is +300 °C. In case of higher
temperatures, use SURANEL 600
electrodes.

Materials:

Joining of unalloyed or low-alloy
steels/cast steels to stainless or
heat resisting steels. Claddings on
mild or alloy steel, filler layers when
joining cladded plates. Weld metal
consists of austenite with approx. 15
% delta-ferrite.

POL Zastosowanie i wlasnosci:
Elektroda do spawania stali
réznoimiennych (austenitycznych z
ferrytycznymi) oraz do platerowania
austenitycznego. Najwyzsza
temperatura robocza przy taczeniu
stali r6znoimiennych wynosi
+300°C. Dla temperatur wyzszych
stosowac elektrody SUPRANEL
600.

Materiaty spawane:

Laczenie stali/staliw niestopowych
lub niskostopowych ze stalami
nierdzewnymi lub zaroodpornymi.
Platerowanie stali migkkich lub
stopowych, wykonanie wypetnien
przy faczeniu ptyt platerowanych.
Stopiwo zawiera austenit z okoto

1.4948 \ X4CrNi18-10 1.4306 X2CrNi19-11 15% ferrytu delta.
Approvals:
. . o,
Weld metal analysis (typical values in %): Approvals: TUV, DB, GL
0,05 0,80 0,90 19,50 9,50 <0,030 <0,030 Weld metal analysis (typical values in %):

Mechanical properties of all-weld metal (single values are typical values):

Heat treatment [N/mm?]

0,2 % Proof stress

Tensile strength

[N/mm?] As [%]

Elongation

Impact energy ISO-V [J]
+20 °C

Mechanical properties of all-weld metal (single values are typical values):

0,2 % Proof stress

Tensile strength

Elongation

Impact energy ISO-V [J]

AW 2350 2550 235 260 Heat treatment
AW = as-welded [N/mm?] [N/mm?] As [%] +20 °C
P o . AW 2320 =520 =30 =50

Redrying: For 2 hrs. at 350°C, max. 5 times. AW = as-welded
Amperage [A]: Redrying: Generally not required. We recommend redrying 2 hrs. at 300 -350°C.

32,5 33,2 24,0 35,0 Amperage [Al:

50-80 60-120 100-140 130-180 @25 032 340
Number of pieces, net weights 60-90 90-120 100-160

Type of current/Polarity/Welding positions:

:-|—~

PB PC

SR 5] Sl

PF PF2

Type of current/Polarity/Welding positions:

:—|—~

PB  PC

S| T

51 5

PF PF2

A1



SUPRANOX 309 MolL .. SUPRANOX 310 ..

Obalena elektroda pre zvaranie nehrdzavejicich a Ziaruvzdornych oceli Obalena elektroda pre zvaranie nehrdzavejucich a Ziaruvzdornych oceli

Covered electrode for welding stainless and heat resisting steels Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych OERLi Ko Elektroda otulona do spawania stali nierdzewnych i zaroodpornych OERLi Ko
Rutilovy obal, Rutile covering, Otulina rutylowa Rutilovy obal, Rutile covering, Otulina rutylowa

A42

Standards: DIN EN 1600 E23122LR12 Standards: DIN EN 1600 E2520R 12
DIN 8556 E23132LR23 AWS/ASME SFA-5.4 ~E310-16
AWS/ASME SFA-5.4 E309MoL-17 Comparable No. of Materials: 1.4842
Comparable No. of Materials: 1.4459

SK Vlastnosti a pouzitie:
Obalena elektréda pre zvaranie
réznorodych oceli(spoje
nehrdzavejlci/Cierny material) a
nehrdzavejuce platovanie.
Zvarovy kov je austeniticky s

asi 15 % delta-feritu. Navary na
nelegovanych a nizkolegovanych
oceliach su uz v prvej vrstve
nehrdzavejuce. Najvyssie
prevadzkové teploty heterogénnych
spojov +300 °C, pri vy$Sich
teplotach je vhodné pouzit' elektrodu
SUPRANEL 600. Prenos materialu
v jemnych kvapkach, dobra
zmacavost, jemny povrch zvaru,
fahko odstranitelna troska. Lahké
zapalenie obluka.

Materialy:

Spoje medzi nelegovanou/
nizkolegovanou ocelou, s
nehrdzavejlcou/ziaruvzdornou
ocelou; navaranie nelegované/
nizkolegované ocele; medzivrstva
pri platovani nelegovanych oceli s
nehrdzavejucimi.

Weld metal analysis (typical values in %):

0,030 0,90 0,70

GB Applications and properties:
Electrode for joining dissimilar steels
(austenitic steels to ferritic steels)
and for austenitic claddings. Highest
operating temperature for joints
between dissimilar steels is +300°C.
In case of higher temperatures, use
SURANEL 600 electrodes.
Materials:

Joining of unalloyed or low-alloy
steels/cast steels to stainless or
heat resisting steels. Weld metal
consists of austenite with approx.
15% delta-ferrite.

22,50 13,50 2,60

POL Zastosowanie i wlasnosci:
Elektroda do taczenia stali
réznoimiennych(austenitycznych z
ferrytycznymi) oraz do platerowania
austenitycznego. Najwyzsza
temperatura robocza stopiwa przy
taczeniu stali roznoimiennych
wynosi +300°C. Dla temperatur
wyzszych stosowac elektrody
SUPRANEL 600.

Materiaty spawane:

Laczenie stali/staliw niestopowych
lub niskostopowych ze stalami
nierdzewnymi lub zaroodpornymi.
Stopiwo zawiera austenit z okoto
15% ferrytu delta.

<0,025 <0,020

Heat treatment

Mechanical properties of all-weld metal (single values are typical values):
0,2 % Proof stress

Tensile strength
[N/mm?]

SK Vlastnosti a pouzitie:

Obalena elektréda pre zvaranie
Ziaruvzdornych Cr a Cr/Ni oceli.
PlIne austenicky zvarovy kov,
Ziaruvzdorny do +1200 °C. Zvarovy
kov nie je korozii vzdorny v prostredi
sirnikov.

Materials for instance:

No. of Materials

GB Applications and properties:
Electrode for welding heat resisting
chromium and chromium-nickel
steels as well as cast steels. Fully
austenitic weld metal, non-scaling
up to +1200 °C. Weld metal is not
corrosion resistant to sulphurous
combustion gases.

Joint welding of alloy steels

POL Zastosowania i wlasnosci:
Elektroda do spawania stali
zaroodpornych chromowych i
chromowo-niklowych oraz staliw.
Catkowicie austenityczne stopiwo,
odporna na tworzenie zgorzeliny
do +1200 °C. Stopiwo nie jest
odporne na korozyjne dziatanie
zasiarczonych gazow spalinowych.

DIN-Designation No. of Materials DIN-Designation

G-X 15 CrNi 25 20

X 15 CrNiSi 25 20

0,10

Weld metal analysis (typical values in %):

0,75

1,70

27,00 21,00

Heat treatment [N/mm?]

AW \

Mechanical properties of all-weld metal (single values are typical values):
0,2 % Proof stress

Tensile strength

Elongation
[N/mm?] As [%]

Impact energy ISO-V [J]

AW = as-welded
Redrying:

Amperage [A]:
225
45-70

23,2
70-120

Generally not required. We recommend redrying 2 hrs. at 300 - 350° C.

24,0
110-140

AW 2350 =550 225 250
AW = as-welded Number of pieces, net weig
Redrying: Generally not required. We recommend redrying 2 hrs. at 300 -350°C. @ [mm] Length [mm] Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]
Amperage [A]:
3,2 350 120 4,1 360 12,30
22,0 22,5 232 24,0 40 350 80 42 240 12,60

40-60

60-90 90-120

100-160

Number of pieces, net weights:
@ [mm] Length [mm]

Pieces/Package ‘ Weight/Package [kgs]

Pieces/Carton ‘ Weight/Carton [kgs]

:-|—~

Type of current/Polarity/Welding positions:

SR ] Shain

PB PC

PF PF2

Type of current/Polarity/Welding positions:

-+ QUE

PB  PC

ks
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SUPRANOX 316 L

A4d4

Obalena elektroda pre zvaranie nehrdzavejicich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

Rutilovy obal, Rutile covering, Otulina rutylowa

Standards:
DIN 8556

AWS/ASME SFA-5.4
Comparable No. of Materials:

SK Vlastnosti a pouzitie:

Obalena elektréda pre zvaranie
nehrdzavejucich austenitickych
Cr/Ni/Mo oceli s nizkym obsahom
uhlika. Pre prevadzkové teploty

do +400 °C. Prenos materialu

v jemnych kvapkach, dobra
zmacavost, jemny povrch zvaru,
fahko odstranitelna troska. Lahké
zapalenie a znovuzapalenie obluka.

Materials for instance:

No. of Materials

ol

OERLIKON

E19123LR12
E19123LR 3623

E316L-17
1.4430

GB Applications and properties:
Electrode for welding austenitic
stainless Cr-Ni-Mo steels or cast
steels, having an extra low carbon
content. For operating temperatures
of up to +400 °C. Fine metal droplet
transfer, good fusion of joint faces,
finely rippled bead surface, easy
slag removal, easy arc striking and
restriking.

Joint welding of alloy steels

POL Zastosowanie i wlasnosci:
Elektroda do spawania
austenitycznych stali nierdzewnych
Cr-Ni-Mo lub staliw o bardzo niskiej
zawartosci wegla.

Maksymalna temperatura robocza
stopiwa do +400 °C. Stapianie
drobnokropliste, dobre wtopienie do
brzegéw spoiny, lico spoiny z drobng
tuska, tatwe usuwanie zuzla, tatwe
zajarzanie i powtorne zajarzanie.

1.4401 X4CrNiMo17-12-2 1.4571

EN-Designation No. of Materials EN-Designation

X6CrNiMoTi17-12-2

Approvals: TUV,DB, GL

Weld metal analysis (typical values in %):

0,025 0,90 0,80

18,50 12,00 2,70 <0,025 <0,025

Mechanical properties of all-weld metal (single values are typical values):

0,2 % Proof stress | Tensile strength Elongation Impact energy I1SO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%] +20 °C
AW 2400 2520 230 =50
AW = as-welded
Redrying: Generally not required. We recommend redrying 2 hrs. at 300 - 350° C

Amperage [A]:

45-80 70-120

Type of current/Polarity/Welding positions:

:-|—~

SR ] Shain

PB PC

PF PF2

SUPRANOX 318

Obalena elektroda pre zvaranie nehrdzavejucich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

ol

OERLIKON

Rutilovy obal, Rutile covering, Otulina rutylowa

DIN EN 1600

Standards: DIN EN 1600 E19123NbR 12
DIN 8556 E19123NbR 23
AWS/ASME SFA-5.4 ~E318-16
Comparable No. of Materials: 1.4576

POL Zastosowanie i wlasnosci:
Elektroda do spawania
stabilizowanych austenitycznych
stali nierdzewnych Cr-Ni-Mo oraz
staliw. Maksymalna temperatura
robocza stopiwa do +400 °C.
Pakowana prézniowo.

SK Vlastnosti a pouzitie:
Obalend elektréda pre zvaranie
nehrdzavejucich stabilizovanych
austenitickych Cr/Ni/Mo oceli.

Pre prevadzkové teploty do +400
°C. Prenos materialu v jemnych
kvapkach, dobra zmacavost, jemny
povrch zvaru, lahko odstranitelna
troska. Lahké zapalenie a
znovuzapalenie obluka.

GB Applications and properties:
Electrode for welding stabilized
austenitic stainless Cr-Ni-Mo steels
and cast steels. For operating
temperatures of up to +400 °C.
Vacuum packaging.

Materials for instance:

Joint welding of alloy steels

No. of Materials EN-Designation No. of Materials
1.4571 XB6CrNiMoTi17-1-2 1.4583

EN-Designation
(X 10 CrNiMoNb 18 12)

Approvals: TUV, DB

Weld metal analysis (typical values in %):

0,025 0,90 0,80 18,50 12,00 2,70 0,40 <0,025 <0,020
0,2 % Proof stress | Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%] +20°C
AW 2350 2550 230 =50
AW = as-welded

Redrying: Generally not required. We recommend redrying 2 hrs. at 300 - 350° C

20-40 35-60 45-80 70-120

Type of current/Polarity/Welding positions:

=+ |~ S ELUE@

PB PC PF  PF2

A45



A 46

SUPRANOX 347

Obalena elektroda pre zvaranie nehrdzavejicich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

ol

OERLIKON

Rutilovy obal, Rutile covering, Otulina rutylowa

Standards: DIN EN 1600 E199NbR 12
DIN 8556 E199NbR 23
AWS/ASME SFA-5.4 ~E347-16
Comparable No. of Materials: 1.4551

POL Zastosowanie i wlasnosci:
Elektroda do spawania
stabilizowanych austenitycznych
stali nierdzewnych Cr-Ni lub

staliw, jak réwniez chromowych

stali zaroodpornych lub staliw.
Maksymalna temperatura robocza
stopiwa do +400 °C, odporno$¢ na
tworzenie zgorzeliny do temperatury
+800°C.

GB Applications and properties:
Electrode for welding stabilized
austenitic stainless Cr-Ni steels

or cast steels, as well a stainless
or heat resisting Cr steels or cast
Ziaruvzdornych Cr-oceli. Pre steels. For operating temperatures
prevadzkové teploty do +400 °C, of up to +400 °C, non-scaling up to
Ziaruvzdorné do +800 °C. +800 °C.

SK Vlastnosti a pouzitie:
Obalena elektréda pre zvaranie
nehrdzavejucich stabilizovanych
austenitickych chrom-niklovych
oceli, nehrdzavejucich prip.

Materials for instance:

Joint welding of alloy steels

No. of Materials No. of Materials

EN-Designation
X6CrNiNb18-10

XBCrNiTi18-10

Approvals: TUV, DB

Weld metal analysis (typical values in %):

Mechanical properties of all-weld metal (single values are typical values):

0,2 % Proof stress | Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%] }T
AW 2420 2600 225 =50
AW = as-welded
Redrying: Generally not required. We recommend redrying 2 hrs. at 300 - 350 °C

35-60 45-80 70-120 100-150

2,5 300 85 1,5 510 9,1
3,2 350 115 4,1 345 12,3
4,0 350 70 3,8 210 11,4

Type of current/Polarity/Welding positions:

=+ |~ S ELUE@

PB PC PF PF2

SUPRANOX RS 22.9.3L

Obalena elektroda pre zvaranie nehrdzavejucich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

ol

OERLIKON

Rutinovy obal, Rutile covering, Otulina rutylowa

Standards: DIN EN 1600 E2293LR12
DIN 8556 E2293LR26
AWS A5.4 E 2209-16
Comparable No. of Materials: 1.4462

POL Zastosowanie i wiasnosci:
Elektroda do spawania

SK Vlastnosti a pouzitie:
Obalena elektréda pre zvaranie

GB Applications and properties:
Electrode for welding stainless

nehrdzavejucich ferritic-austenitic Cr-Ni-Mo steels ferrytycznoaustenitycznych
feritickoaustenitickych (Duplex-steel). The delta-ferrite stali nierdzewnych
Cr/Ni/Mo oceli content of the asdeposited weld Cr-Ni-Mo (stali typu dupleks).

Zawartos¢ delta-ferrytu w
stopiwie wynosi okoto 25-35%.

(Duplex). Obsah delta-feritu

V nespracovanom zvarovom kove
cca. 25 az 35 %. Zvarovy kov s
vysokou pevnostou, huzevnatostou
a dobrou odolnostou proti jamkovej,
medzikrystalickej koro6zii a korozii
pod napatim v chlérovych médiach.
Vytaznost 100%. Vakuové balenie.

metal amounts to approx. 25 to 35
%. The high-strength and ductile
weld metal exhibits good resistance Wysokowytrzymate i ciggliwe
to pitting, crevice corrosion and stopiwo wykazuje dobrg odporno$c¢
stress corrosion cracking in chloride-  na korozje wzerowg, szczelinowg
bearing media. Efficiency 100%. oraz na pekanie wskutek korozji
Packed in Gaspack system. naprezeniowej w srodowisku
zawierajgcym chlorki. Uzysk 100%.
Pakowana w opakowania typu
Gaspack.

Materials for instance:
No. of Materials

EN-Designation
1.4462 X2CrNiMoN22-5-3

Approvals: DNV, LRS, BV

Weld metal analysis (typical values in %):

0,025 0,90 0,90 22,50 9,50 3,00 0,14 <0,030 <0,030

Mechanical properties of all-weld metal (single values are typical values):

0,2 % Proof stress | Tensile strength Elongation Impact energy ISO-V [J]
[N/mm?] [N/mm?] As [%] -20 °C

Heat treatment

AW 2450 2690 220 27
AW = as-welded

Redrying: For 1 hrs. at 350° C, max. 5 times.

Amperage [A]:

35-70 60-120 90-140

2,5 300 84 504 8,7
3,2 350 48 288 9,5
4,0 350 40 , 240 14,0

Type of current/Polarity/Welding positions:

=71 @ [5] WEE T

PB PC
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SUPRANOX 904 L

A48

Obalena elektroda pre zvaranie nehrdzavejicich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

Rutilovy obal, Rutile covering, Otulina rutylowa

Standards:

SK Vlastnosti a pouzitie:
Obalena elektréda pre zvaranie
Ni-Cr-Mo nehrdzavejucich oceli.
Zvy$ena odolnost proti jamkovej

a medzikrystalickej korozii.
Obzvlast vhodna pre zvaranie oceli

URANUS B6 — NSCD — HU7 — HU9.

Materials for instance:

No. of Materials

ol

OERLIKON

E20255CuNLR12

~E385-16
1.4500

GB Applications and properties:
Electrode suitable for welding of
Ni-Cr-Mo stainless steel; low Carbon
content. Very good resistance to
intergranular and pitting corrosion.

It is particularly suitable for steels
URANUS B6 - NSCD - HU7 - HU9.

POL Zastosowanie i wlasnosci:
Elektroda przeznaczona do
spawania stali nierdzewnych Cr-
Ni-Mo o niskiej zawartosci wegla.
Bardzo dobra odpornosé na korozje
miedzykrystaliczng i wzerowa. Jest
szczegolnie przydatna dla stali
URANUS B6-NSCD-HU7 — HU9.

EN-Designation ‘

1.4500 X7NiCrMoCuNb 25 20
Weld metal analysis (typical values in %):
0,025 0,70 1,10 20,60 24,50 4,20 1,30 <0,025 <0,020

Mechanical properties of all-weld metal (single values are typical values):
0,2 % Proof stress

Heat treatment [N/mm?]

Tensile strength
[N/mm?] As [%]

Elongation

Impact energy ISO-V [J]
+20 °C

AW 2320

2510 225

280

AW = as-welded

Redrying:

Generally not required. We recommend redrying 2 hrs. at 300 - 350°C.

70-120

90-150

Pieces/Carton

Weight/Carton [kgs] ‘

25 300 190 4,0 570 12,0
3,2 350 110 46 330 13,8
4,0 350 80 438 240 14,4

Type of current/Polarity/Welding positions:

:-|—~

PB PC

5] LEETE

DW 312

Obalena elektroda pre zvaranie nehrdzavejucich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

Rutilovy obal, Rutile covering, Otulina rutylowa

Standards: DDIN EN 1600 ~E299R 12
DIN 8556 ~E299R 23
AWS/ASME SFA-5.4 ~E312-16
Comparable No. of Materials: 1.4337

SK Vlastnosti a pouzitie:

Obalend elektréda pre zvaranie
réznorodych oceli a navaranie,
zvarovy kov z ferriticko-austenitickej
Cr-Ni ocele (obsah delta-ferritu ca.
50 %), ziaruvzdorna do 1100 °C.
Zvarovy kov s vysokou odolnostou
proti trhlinam, preto je elektroda
tiez vhodna pre zvaranie tazko
zvaritelnych oceli a medzivrstiev
vyrovnavajucich pnutia na
zakladnych materialoch nachylnych
k tvorbe trhlin. Pre pozinkované
ocele. Prenos materialu v jemnych
kvapkach, dobra zmacavost, jemny
povrch zvaru, lahko odstranitelna
troska. Lahké zapalenie obluka.
Materialy:

Zvaranie réznorodych oceli (spoje
nehrdzavejuci/Cierny material); tazko
zvaritelné ocele (napr. zuslachtené,
nastrojové ocele) a manganové
kalené ocele; navarovanie a opravy.

GB Applications and properties:
Electrode for joining dissimilar steels
and depositing claddings on ferritic
steels. It features high resistance
to cracking and is therefore suited
to joining difficult-to-weld steels
and depositing stress-relaxing
buffer layers on crack sensitive
base metals. Suitable for welding
galvanized steel plates.

Materials:

Joining of dissimilar steels (ferritic
to austenitic steels), difficult-to-weld
steels, like heat treatable steels,
tool steels, high manganese steels,
surface and repair welding.

Weld metal analysis (typical values in %):

ol

OERLIKON

DIN EN 1600
AWS/ASME SFA 5.4
Comparable No. of Materials:

POL Zastosowanie i wlasnosci:
Elektroda do spawania stali
réznoimiennych oraz do
platerowania stali ferrytycznych.
Stopiwo charakteryzuje sie wysokg
odpornoécig na pekanie i dlatego
elektroda jest przydatna do tgczenia
stali trudnospawalnych oraz do
nakfadania buforowych warstw
odprezajacych na metale rodzime
podatne na pekanie. Przydatna
do spawania stalowych ptyt
ocynkowanych.

Materiaty:

Laczenie stali réznoimiennych
(ferrytycznych z austenitycznymi),
stali trudnospawalnych takich,

jak stale do obrobki cieplnej,

stale narzedziowe, stale
wysokomanganowe, napawanie i
spawanie naprawcze.

0,10 1,10 1,00 29,00 12,00 <0,025 <0,020
0,2 % Proof stress Tensile strength Elongation
[N/mm?] [N/mm?] As [%]
AW 2600 2750 220
AW = as-welded
Redrying: Generally not required. We recommend redrying 2 hrs. at 300 - 350°C.
Amperage [A]:
22,0 225 23,2 24,0 25,0
35-60 55-85 80-120 110-150 160-200

3.2 350 115 4,3 345 12,9
4,0 350 80 4,3 240 12,9
5,0 350 45 3,7 135 111
Type of current/Polarity/Welding positions:
=+~ SR & Sl 5
PA PB PC PE PF PF2
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CITOCHROMAX RS

A 50

CITOCHROMAX R

Obalena elektroda pre zvaranie nehrdzavejicich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

Rutilovy obal, Rutile covering, Otulina rutylowa

Standards:
DIN 8556

Comparable Material-No:

SK Vlastnosti a pouzitie:

Obalena elektréda pre zvaranie
réznorodych oceli a navaranie.
Zvarovy kov z austenitickej Cr/Ni/Mn
ocele, mozny nizky podiel delta-
feritu. Ziaruvzdorna do 850 °C.
Zvarovy kov s vysokou odolnostou
proti trhlinam, preto je elektroda

tiez vhodna pre zvaranie tazko
zvaritelnych oceli a pre podklad pod
tvrdonavary. Najvy$sie prevadzkové
teploty spojov nehrdzavejuci/¢ierny
material +300 °C, pri vy$Sich
teplotach je vhodné pouzit elektrodu
SUPRANEL 600. Zvarovy kov
spevnitelny tvarenim za studena.

Materials:
Joint welding of alloy steels

Material-No

DIN EN 1600

EN-Designation

ol

OERLIKON

E188MnR 12
E188MnR 23

1.4370

GB Applications and properties:
Rutile coated electrode for joining
dissimilar stees and depositing
claddings on ferritic steels. The weld
metal consists of austenitic Cr-Ni-Mo
steel and small amounts of
delta-ferrite is possible. It is non-
scaling up to +850 °C. The weld
metal is highly crack-resistant and
therefore suited to joining difficult-
to-weld steels and depositing
stress-relaxing buffer layers on crack
sensitive base metal or underneath
hard facing deposits.

Highest operating temperature for
dissimilar steel joints is +300 °C.

In case of higher temperatures, use
SUPRANEL 600 electrodes.

Weld metal work-hardens.

POL Zastosowania i wlasnosci:
Elektroda do taczenia stali
ré6znoimiennych i napawania. Stopiwo
sktada sig ze stali austenitycznej
chromowo-niklowo-manganowe;j,
moze tez zawiera¢ mate ilosci
ferrytu delta. Odporne na tworzenie
zgorzeliny az do +850°C. Spoina
jest wysoce odporna na pekanie

i dlatego elektroda jest przydatna

do tgczenia stali trudnospawalnych
oraz napawania buforowej warstwy
odprezajgcej na metalu rodzimym
podatnym na pekanie lub pod twarde
warstwy napawane. Najwyzsza
temperatura robocza dla potgczen
stali r6znoimiennych wynosi +300°C.
W przypadku wyzszych temperatur,
stosowac elektrody SUPRANEL 600.
Stopiwo utwardza sie podczas pracy.

Joining of ferritic to austenitic steels

Alloyed (Material-No) with

Unalloyed
ENDesignation

1.3401 (X 120 Mn 12) 1.4583 S(P)275 bis S(P)355
1.4436 X4CrNiMo17-13-3 1.4583 (StE 255)

- - 1.4583 P235GH, P265GH

- - 1.4583 P295GH

Please observe admissible operating temperatures for weld consumables and base metal.

Qualification tests: TOV

Indications as to approvals, see appendix.

Weld metal anal

ical values in %):

Heat 0,2% Proof stress
treatment [N/mm?]

Tensile stress

Elongation

[N/mm?] As [%]

Impact energy ISO-V [Joule]
+20 °C

80-135

120-160

Amperage [A]:
@ [mm] Length [mm] PCS/Package Weight/Package Pcs/Carton Weight/Carton
9,4

2,5 300 100 1.6 600 \
3.2 300 60 1.7 360 10,1
4,0 350 85 4,3 255 12,9

:iN

Type of current/Polarity/Welding positions:

5] WEEE

PB PC

Obalena elektroda pre zvaranie nehrdzavejucich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

Rutilovy obal, Rutile covering, Otulina rutylowa

Standards:
DIN 8556

Comparable Material-No:

SK Vlastnosti a pouzitie:

Obalena elektroda vysoko vytazkova
(160%) pre zvéranie réznorodych
oceli a navaranie. Zvarovy kov z
austenitickej Cr/Ni/Mn ocele ma
mozny nizky podiel delta-feritu.
Ziaruvzdorna do 850 °C. Zvarovy kov
s vysokou odolnostou proti trhlinam,
preto je elektroda tiez vhodna pre
zvaranie tazko zvaritelnych oceli

a pre podklad pod tvrdonavary.
Najvyssie prevadzkové teploty spojov
nehrdzavejuci/Cierny material +300
°C, pri vy$Sich teplotach je vhodné
pouzit elektrédu SUPRANEL 600.
Zvarovy kov spevnitelny tvarenim za
studena.

Materials:

Joint welding of alloy steels

Material-No

DIN EN 1600

EN-Designation

ol

OERLIKON

E188MnR 73
E 18 8 Mn MPR 36 160

1.4370

GB Applications and properties:
High efficiency electrode (160%)for
joining dissimilar steel and depositing
claddings on ferritic steels. The
weld metal consists of austenitic
Chrom-Nickel-Manganese steel,
small amounts of delta-ferrite are
possible. It is non-scaling up to
+850°C. The weld is highly crack-
resistant and therefore suited to
joining difficult-to-weld steels and
depositing stress-relaxing buffer
layers on crack sensitive base metal
or underneath hard facing deposits.
Highest operating temperature for
dissimilar steel joints is +300°C.

In case of higher temperature, use
SUPRANEL 600 electrodes. Weld
metal work-hardens.

POL Zastosowania i wlasnosci:
Wysokowydajna elektroda (160%)
do tagczenia stali réznoimiennych

i platerowania stali ferrytycznych.
Stopiwo sktada sie z austenitycznej
stali chromowo-niklowo-manganowe;j,
moze tez zawiera¢ mate ilosci
ferrytu delta. Wykazuje odpornosé
na tworzenie zgorzeliny az do
+850°C. Spoina jest wysoce odporna
na pekanie i dlatego elektroda

jest przydatna do taczenia stali
trudnospawalnych oraz napawania
buforowej warstwy odprezajacej

na metalu rodzimym podatnym na
pekanie lub pod twarde warstwy
napawane. Najwyzsza temperatura
robocza dla ztacz stali roznych
wynosi +300°C. W przypadku
wyzszych temperatur, stosowac
elektrody SUPRANEL 600. Stopiwo
utwardza sie podczas pracy.

Joining of ferritic to austenitic steels
Alloyed (Material-No) with

Unalloyed (EN-
Designation)

1.3401 (X 120 Mn 12) 1.4583 S(P)275 - S(P)355
1.4436 X4CrNiMo17-13-3 1.4583 (StE 255)

- - 1.4583 P235GH, P265GH
- - 1.4583 P295GH

Please observe admissible operating temperatures for weld consumables and base metal.

Qualification tests: TOV

Weld metal analysis (t

ical values in %):

0,10 1,00

6,00 18,00 8,00

<0,025 <0,020

Heat 0,2% Proof stress | Tensile stress Elongation Impact energy ISO-V [Joule]
treatment [N/mm?] [N/mm?] As [%] +20 °C
U 2450 2650 =35 260
AW = as welded
Redrying: Generally not required. We recommend redrying for 2 hrs at 300 -350°C max. 5 times.

Amperage [A]:]:

100-160

160-120

190-260

A51
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CITOCHROMAX RS

Obalena elektroda pre zvaranie nehrdzavejicich a Ziaruvzdornych oceli
Covered electrode for welding stainless and heat resisting steels
Elektroda otulona do spawania stali nierdzewnych i zaroodpornych

Rutilovy obal, Rutile covering, Otulina rutylowa

ol

OERLIKON

Number of pieces, net weights:
Length [mm] I PCS/Package Weight/Package Pcs/Carton Weight/Carton
2,5 350 125 4,0 375 12,0
3,2 350 80 41 240 12,3
4,0 450 50 4,9 150 14,6
5,0 450 30 4,8 90 14,4

Type of current/Polarity/Welding positions:

~Y

] %

PA PB

SUPRANEL 625

Obalena elektroda pre zvaranie niklovych zliatin
Covered electrode for welding nickel alloy
Elektroda otulona do spawania stopow niklu

Bazicky obal, Basic covering, Otulina zasadowa

Standards: DIN 1736
AWS/ASME SFA-5.11 ENiCrMo-3
Comparable No. of Materials: 2.4621

SK Vlastnosti a pouzitie:

« Bazicka obalena elektroda s 63 %
Ni, 22 % Cr a 9 % Mo pre zvaranie:
« vysoko nehrdzavejucich Ni/Cr/Mo
zliatin, napr. NiCr22Mo9Nb (2.4856),
NiCr21Mo (2.4858), NiCr22Mo6Cu
(2.4618), a ich spoje s
nelegovanymi/nizkolegovanymi a
vysokolegovanymi ocelami

« austenitické ocele s vysokou
koréznou odolnostou, napr. 1.4529
(X1NiCrMoCuN25 20 6), 1.4547
(X1CrNiMoCuN20-18-7)

« niklové ocele tahané za studena,
napr. X8Ni9 (1.5662)

« zvary nelegované/legované ocele s
prevadzkovou teplotou nad 300 °C.
Zvarovy kov je odolny voci
medzikrystalickej korézii pri
vysokych teplotach (max. 1200 °C).

Weld metal anal

ol

OERLIKON

EL - NiCr 20 Mo 9 Nb

GB Applications and properties:
« highly corrosion resisting nickel-
chromium-molybdenum alloys like
NiCr22Mo9Nb (2,4856), NiCr21Mo
(2,4858), NiCr22Mo6Cu (2,4618)
and joining them with unalloyed,
low-alloy and high-alloy steels as
well as cast steels

« austenitic steels of highest
corrosion resistance, like 1,4529
(X1NiCrMoCuN25 20 6), 1,4547
(X1CrNiMoCuN20 18 7)

« cryogenic nickel steels, like X8Ni9
(1,5662)

« ferritic to austenitic steels,
subjected to operating temperatures
of over +300 °C.

The weld metal deposited is
resistant to inter-granular corrosion,
pitting and oxidation at high
temperatures (max. 1200°).

typical values in %):

POL Zastosowania i wlasnosci:
« stopy niklowo-chomowo-
molibdenowe o wysokiej odpornosci
na korozje takie, jak NiCr22Mo9Nb
(2.4856), NiCr21Mo (2.4858),
NiCr22Mo6Cu (2.4618) i taczenie
ich ze stalami niestopowymi,
niskostopowymi oraz staliwami,

« austenityczne stale o najwyzszej
odpornosci na korozje takie, jak
1.4529 (X1NiCrMoCuN25 20 6),
1.4547 (X1CrNiMoCuN20-18-7),

« kriogeniczne stale niklowe takie,
jak X8Ni9 (1.5662)

« taczenie stali ferrytycznych z
austenitycznymi pracujgcymi w
temperaturze powyzej +300°C.
Stopiwo jest odporne na korozje
miedzykrystaliczng i wzerowg

i zaroodporne w wysokich
temperaturach (do 1200 °C).

Heat treatment [N/mm?]

0,2 % Proof stress | Tensile strength

[N/mm?]

AW = as-welded

Redrying: Generally not required. We recommend redrying 1 hrs. at 280 °C, max. 5 times.
Amperage [A]:
22,5 23,2 24,0 25,0
50-70 75-95 100-130 140-170
Number of pieces, net weights:
@ [mm] Length [mm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] \
2,5 250 90 1,3 900 13,0
3,2 300 60 1,8 600 17,7
4,0 350 80 4,0 400 20,0
5,0 400 50 4,7 250 23,5

Type of current/Polarity/Welding positions:

—+

PB

L Sl =
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SUPRANEL 600 SUPRANEL 600
Obalena elektroda pre zvaranie zliatin niklu Obalena elektroda pre zvaranie zliatin niklu
Covered electrode for welding nickel alloys Covered electrode for welding nickel alloys
Elektroda otulona do spawania stopow niklu OERLi KON Elektroda otulona do spawania stopow niklu OERLi KON
Bazicky obal, Basic covering, Otulina zasadowa Bazicky obal, Basic covering, Otulina zasadowa

A 54

Standards: EN ISO 14172 E Ni 6182 (NiCr15Fe6Mn)
AWS/ASME SFA-5.11 ~ENiCrFe-3
Comparable No. of Materials: 2.4648

SK Vlastnosti a pouzitie:

GB Applications and properties:

POL Zastosowania i wiasnosci:

Length [mm]

Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs
90

|

Bazicka obalena elektréda s 65 % Ni Basic covered electrode Ni-base for Elektroda o otulinie zasadowej na 2,5 300 1,6 900 16,0
a 19 % Cr pre zvaranie: welding of: bazie Ni do spawania: 3,2 300 60 1,7 600 17,0
« Ziaruvzdornych a nehrdzavejucich * heat and corrosion resisting nickel « zaroodpornych i nierdzewnych 4,0 350 80 3,9 400 19,6
Zliatin niklu alloys, creep resisting up to 800°C stopow niklu, odpornych na petzanie 5,0 400 55 4,8 275 24,0

« Ziarupevnych do 800 °C

« roznych zliatin niklu spolo¢ne a s
ocelami

« oceli niklu tahané za studena

« pre kryogénne podmienky do

-196 °C

« zvary nelegované/legované ocele s
prevadzkovou teplotou nad 300 °C.

Materials for instance
No.of Materials

DIN-Designation

« dissimilar nickel alloys, one with
another, and with other steels *
cryogenic nickel steels, tough at
subzero temperatures down to —196
°C - ferritic to austenitic steels,
subjected to operating temperatures
of over +300 °C.

No. of Materials

do temp. +800°C;

« roznych stopoéw niklu miedzy sobg
oraz z innymi stalami;
kriogenicznych stali niklowych,
ciggliwych w temperaturze ponizej
zera, az do -196°C;

« stali ferrytycznych i
austenitycznych, pracujgcych

w temperaturach powyzej +300°C.

EN-Designation

2.4816 NiCr 15 Fe 2.4851 (NiCr 23 Fe)
2.4817 LC —NiCr 15 Fe 1.5662 X8Ni9
2.4951 NiCr 20 Ti 1.5680 (12 Ni 19)

es for weld and base metal.

Please observe adi ble operating t

Weld metal analysis (typical values in %):

Heat treatment [N/mm?]

0,2 % Proof stress

Tensile strength
[N/mm?]

Elongation
As [%]

Impact energy ISO-V [J]

-196 °C
| =60

AW = as-welded

Redrying:

Generally not required. We recommend redrying 1 hrs. at 280 °C, max. 5 times.

Amperage [A]:
25,0
46-50 70-90 90-120 130-150

Type of current/Polarity/Welding positions:

i

o E

PB

PC

i} =
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SUPERFONTE Ni

Obalena elektroda pre zvaranie liatiny
Covered electrode for heterogeneous welding of cast irons
Elektroda otulona do heterogenicznego spawania zeliwa

ol

OERLIKON

Bazicky obal, Basic covering, Otulina zasadowa specjalna

Standards: DIN 8573 ENiBG-22
AWS/ASME SFA-5.15 ENi-C |

POL Zastosowania i wiasnosci:
Elektroda posiadajgca rdzen

z czystego niklu, do spawania
zeliwa z lekkim podgrzewaniem
wstepnym (max. +300 °C) lub
bez. Do spawania naprawczego
popekanych czgsci zeliwnych lub
taczenia komponentéw stalowych,
miedzianych lub niklowych z
odlewami zeliwnymi. Elektroda
przydatna jest do spawania zeliwa
zawierajgcego grafit ptytkowy, zeliwa
biatego i czarnego ciagliwego i
sferoidalnego.

Twardos$¢ ok. 140 HB.

SK Vlastnosti a pouzitie:

Obalena elektréda s jadrom z
¢istého niklu pre zvaranie liatiny s
alebo bez predohrevu (do max 300
°C). Opravy liatinovych odliatkov
zvaranim. Zvaranie odliatkov medzi
sebou alebo s ocelovymi dielmi,
medi alebo niklovych zliatin. Lahké
zapalenie obluka, jemna krycia
huasenica, zvarovy kov obrabatelny.
Zvarat kratke husenice (cca. 30 do
50 mm); pre zniZenie vnatorného
pnutia hortcej husenice temovat.
Vhodna pre: liatinu s lamelarnym
grafitom, bielu a ¢iernu temperovanu
liatinu, liatinu s gulkovym grafitom.

GB Applications and properties:
Electrode having a pure nickel core
wire for welding cast iron without or
with low preheating (max. +300 °C).
For repair welding of cracked cast
iron parts or joining components
made of steel, copper or nickel
materials to castings. Electrode
suited to welding cast iron with
lamellar graphite, white and black
heart malleable and nodular cast
iron. Hardness approx. 140 HB.

Materials for instance:

DIN-Designation

GG-10 to GG-35
Weld metal analysis (typical values in %):
C (Graphite)
0,5 Basis

GGG-40 to GGG-70

Mechanical properties of all-weld metal (single values are typical values):
0,2 % Proof stress Tensile strength Elongation
[N/mm?] [N/mm?] As [%]
AW 2200 2400 =5 2140 HB
AW = as-welded

Heat treatment Hardness

Amperage [A]:
92,5 23,2 24,0
50-80 80-110 110-150

Number of pieces, net weights:

Length [mm] Pieces/Package WelgI'EIt(I:]c Rage Pieces/Carton | Weight/Carton [kgs]
2,5 350 300 54 900 16,2
3,2 350 170 5,5 510 16,5
4,0 350 110 52 330 15,6

Type of current/Polarity/Welding positions:

i

LS

PB  PC

PF2

SUPERFONTE NiFe

Obalena elektroda pre zvaranie liatiny
Covered electrode for heterogeneous welding of cast iron
Elektroda otulona do heterogenicznego spawania zeliwa

ol

OERLIKON

Bazicky obal, Basic covering, Otulina zasadowa specjalna

Standards: DIN 8573
AWS/ASME SFA-5.15

E NiFe-1 BG 22
ENiFe-C |

POL Zastosowania i wlasnosci:
Elektroda z rdzeniem niklowo-

SK Vlastnosti a pouzitie:
Obalena elektréda s jarom
nikel+Zelezo pre zvaranie liatiny
s alebo bez predohrevu (do max
300 °C). Zvarovy kov ma nizky

GB Applications and properties:
Electrode having a nickel-iron core
wire for welding cast iron without or zelazowym, do spawania zeliwa z
with low preheating of up to +300 lekkim podgrzaniem do +300 °C

°C. It is preferable used for welding lub bez. Zalecana jest do spawania
koeficient prenosu tepla, tym aj nodular cast iron, white and black zeliwa sferoidalnego, zeliwa

nizke zmrstenie. Zvarovy kov ma heart malleable cast iron, as well as biatego i czarnego ciagliwego,
vy$Siu pevnost nez Cisto niklovy typ, austenitic nodular cast iron or joining  jak réwniez zeliwa sferoidalnego
preto je ureny pre zvaranie liatiny these metals to components made austenitycznego lub taczenia tych

s gulkovym grafitom, biele a &ierne of steel, copper or nickel materials. metali z komponentami wykonanymi
temperované liatiny a austenitické ze stali, miedzi lub niklu.

liatiny s gulkovym grafitom medzi

sebou alebo s ocelovymi dielmi,

medi alebo niklovych zliatin. Lahké

zapalenie obluka, jemna krycia

husenica, zvarovy kov obrabatelny.

Zvarat kratke husenice. Vhodna pre:

liatinu s lamelarnym grafitom, bielu

a Ciernu temperovand liatinu, liatinu

s gulkovym grafitom, zvaranie liatiny

s ocelou.

Materials for instance:

DIN-Designation
GTS-35-10 to GTS-70-02

GGG-40.3 to GGG-70 GTW-35-04 to GTW-S 38-12

Weld metal analysis (typical values in %):
C (Graphite) Ni Fe
0,5 | 53 Rest

Mechanical properties of all-weld metal (single values are typical values):
Tensile strength

0,2 % Proof stress Elongation

Heat treatment [N/mm?] [N/mm?] As [%] Hardness
AW =300 =450 =10 =170HB
AW = as-welded
Amperage [A]:
32,5 | 33,2 [ 24,0 |
60-90 90-110 130-170

Weight/Package | Pieces/Carton | Weight/Carton [kgs]

2,5 300 150 2,4 1500 23,6
3,2 300 90 2,4 900 24,3
4,0 350 100 4,6 500 23,0

Type of current/Polarity/Welding positions:

—— <] WEFIE

PB PC
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Obalena elektroda pre zvaranie liatiny Obalena elektroda pre tvrdonavary
Covered electrode for heterogeneous welding of cast iron Covered electrode for wear resisting hard surfacing application
Elektroda otulona do heterogenicznego spawania zeliwa OERLi KON Elektroda otulona do napawania twardej warstwy odpornej na $cieranie OERLi KON

Bazicky obal, Basic covering, Otulina zasadowa specjalna Bazicky obal, Basic covering, Otulina zasadowa
Standards: DIN 8573 E NiFe-1 BG 23 Standards: DIN 8555 E 1-UM-300

AWS/ASME SFA-5.15 ENiFe-Ci

A58

SK Vlastnosti a pouzitie:
Obalena elektréda s jarom
nikel+Zelezo pre zvaranie liatiny

s alebo bez predohrevu (do max
300 °C). Zvarovy kov ma nizky
koeficient prenosu tepla, tym aj
nizke zmrstenie. Zvarovy kov ma
vy$Siu pevnost nez Cisto niklovy typ,
preto je uréeny pre zvaranie liatiny
s gulkovym grafitom, biele a Cierne
temperované liatiny a austenitické
liatiny s gulkovym grafitom medzi

GB Applications and properties:
Electrode having a nickel-iron core
wire for welding cast iron without or
with low preheating of up to +300
°C. It is preferable used for welding
nodular cast iron, white and black
heart malleable cast iron, as well as
austenitic nodular cast iron or joining
these metals to components made
of steel, copper or nickel materials.

POL Zastosowania i wiasnosci:
Elektroda z rdzeniem niklowo-
zelazowym do spawania zeliwa z
lekkim podgrzaniem do +300 °C
lub bez; zalecana do spawania
zeliwa sferoidalnego, zeliwa
biatego i czarnego ciagliwego,
jak réwniez zeliwa sferoidalnego
austenitycznego lub tgczenia
tych stopdéw z komponentami
wykonanymi ze stali, miedzi lub
niklu.

SK Vlastnosti a pouzitie:

Hrubo obalena bazicka elektroda
pre navary strednej tvrdosti, ktoré
sa maju obrabat. Zvlast vhodna
pre diely podliehajuce opotrebeniu,
ktoré su vystavované narazom.
CITORAIL je zvaratelna vo vSetkych
polohach. Zvarovy kov je odolny
proti vzniku pérov a trhlin. Vhodna
pre: kolajnice, vyhybky, srdcovky a
lanovkové kladky, vodiace kladky,

GB Applications and properties:
Thick basic-covered electrode for
producing hard facing deposits

of medium hardness, which can

be machined by chipforming.
Particularly suited for wear resisting
parts subjected to heavy impact
and shock. Weld metal is crack
resistant. Suitable for reconditioning
of rails, rail crossings, switch points,
sprockets and wearing parts, such

POL Zastosowania i wlasnosci:
Elektroda grubootulona o otulinie
zasadowej, do wytwarzania twardej
warstwy o $redniej twardosci, ktérg
mozna obrabia¢ skrawaniem.
Szczegoblnie przydatna na czgsci
odporne na $cieranie, narazonych
na duzy udar. Stopiwo jest
odporne na pekanie. Przydatna

do regeneracji szyn, rozjazdow,
zwrotnic, zebow, rolek ciggnikow

vodiace dosky kolajovych vozidiel, as rope pulleys, tumblers, rollers, gasienicowych, kotnierzy rolek i

sebou alebo s ocelovymi dielmi, tahacov. caterpillar track rollers andlinks, innych czesci zuzywajgcych sie.
medi alebo niklovych zliatin. Lahké wheel flanges, stud links and others.
zapalenie obluka, jemna krycia
hudsenica, zvarovy kov obrabatelny.
Materials:

Zvarat kratke husenice. Vhodna pre:
liatinu s lamelarnym grafitom, bielu a
¢iernu temperovand liatinu, liatinu s
gulkovym grafitom. Zvaranie liatiny
s ocelou.

Materials for instance:

GGG-40.3 to GGG-70

GTS-35-10 to GTS-70-02

GTW-35-04 to GTW-S 38-12

Weld metal analysis (typical values in %):
C (Graphite)

Ni

0,5

53

Heat treatment

Mechanical properties of all-weld metal (sing

0,2 % Proof stress
[N/mm?]
AW =300

le values are typical values):

Tensile strength
[N/mm?]

=450

Elongation
As [%]

Hardness

=10 >150HB

AW = as-welded
Amperage [A]:

22,5

24,0 |

60-80 110-140 2,5 350 215 4,2 645 12,6

Number of pieces, net weights: ig jgg 128 gg ggg gg
Weight/Packa ] : : :

e Ckage Pieces/Carton | Weight/Carton [kgs] 50 450 50 5.1 150 153

6,0 450 35 5,0 105 15,0

Type of current/Polarity/Welding positions:

I
|
!

Rail steels up to 855 N/mm?

Approvals: DB

Weld metal analysis (typical values in %):

0,10 1,00 0,80 3,20

Mechanical properties of all-weld metal:
Heat treatment |
AW = as-welded

Hardness [HB] ‘
275-325

Redrying:
Amperage [A]:

requiring 2 hrs. at 300-350 °C, max. 5 times.

60-80 110-130 190-240 210-280

Number of pieces, net weights:

140-180

@ [mm] Length [nm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]

Type of current/Polarity/Welding positions:

= 4|~ QUE@E

PB PC PFE  PF2
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SUPRADUR 600 B

Obalena elektréda pre tvrdonavary

Covered electrode for wear resisting hardsurfacing applications
Elektroda otulona do napawania warstw odpornych na zuzycie

Bazicky obal, Basic covering, Otulina zasadowa

Standards: DIN 8555

SK Vlastnosti a pouzitie:

Hrubo obalena bazicka elektroda
pre huzevnaté a oteruvzdorné
navary dielov vystavenych silnému
oteru. Zvarovy kov je odolny

proti pérom a trhlindm a odolava
narazom. Opracovatelné len
brusenim. Pre zvaranie tazko
zvaritelnych materialov je potrebna
hdzevnata medzivrstva (UNIVERS
alebo CITOCHROMAX N). Vacsie
mnozstvo husenic zostava i bez
medzivrstvy bez trhlin.

Vhodna pre: diely bagrov, zuby,
vrtaky, dopravné Sneky, kladiva.

Approvals: DB, OBB

ol

OERLIKON

E6-UM-600

GB Applications and properties:
Thick basic-covered electrode for
depositing tough and wear resisting
overlays on structural members
subjected to severe wear. The weld
metal is free of cracks and pores
and resistant to impact and shock.
Suitable for hard facing excavator
parts, bucket edges and bucket
teeth, drilling bits, coal planes,
conveyor screws, polygon edges,
crusherjaws and cones.

Weld metal analysis (typical values in %):

POL Zastosowanie i wlasnosci:
Elektroda grubootulona o otulinie
zasadowej, do naktadania ciggliwej
i odpornej na zuzycie warstwy na
elementy konstrukcji pracujgce w
trudnych warunkach. Stopiwo jest
wolne od peknie¢ i poréw oraz
odporne na uderzenia. Elektroda
przydatna do powierzchniowego
napawania czesci koparek,
krawedzi i zebow czerpakow,
koronek wiertniczych, strugéow
goérniczych, przenos$nikow
Slimakowych, szczgk i stozkow
kruszarek.

CITOMANGAN

Obalena elektréda pre tvrdonavary

Covered electrode for wear resisting hardsurfacing applications
Elektroda otulona do napawania warstwy odpornej na zuzycie

Bazicky obal, Basic covering, Otulina zasadowa

Standards: DIN 8555

SK Vlastnosti a pouzitie:

Bazicka obalena manganova
elektréda pre oteruvzdorné navary.
Pretoze ma zvarovy kov spevnenim
za studena vysokou tvrdost, je
zvlast vhodna pre diely, ktoré su
vystavené predovSetkym razovému
namahaniu. Diel nesmie byt pri
navarovani prili§ horuci, prip. pouzit
pauzy pre chladnutie. Pri vacsich
dieloch z manganovej kalenej
ocele, zvlast u baracich kladiv,

je doporucené zvarat vo vodnom
kupeli. Vylugit vysoké prudové
hodnoty a velké pendlovanie. Pri
viacvrstvovom navare ako
medzivrstvu pouzit elektrodu
CITOCHROMAX N. Pri zvarani
manganovej austenitickej ocele

je tiez vhodné pouzit' elektrodu
CITOCHROMAX N.

Vhodn4 pre: navaranie a opravy
sucasti z manganovej ocele
podliehajucich opotrebeniu, napr.
buracich Celusti,

buracich kladiv, raznikov....

OERLIKON

~E 7 - UM — 200KP

GB Applications and properties:
Basic coated austenitic manganese
steel electrode for wear resisting
hard facing deposits. Weld metal

wil increase in hardness by cold-
working (approx. 400-500 HB), it is
therefore particularly suited for parts
which are subjected mainly to wear
caused by heavy impact and shock.
Suitable for hardfacing and repair
welding of wear resisting parts made
of austenitic manganese steel,

such as crusher jaw plates, crusher
cones, pulverizing hammers, beating
arms and others.

Weld metal analysis (typical values in %):

POL Zastosowania i wlasnosci:
Elektroda otulinie zasadowej, dajaca
stopiwo ze stali austenitycznej
manganowej. Stopiwo utwardza sig
przy pracy na zimno (ok. 400-500
HB), przez co jest zalecana dla
czgsci narazonych na zuzycie

o charakterze uderzeniowym.
Zalecana do napawania
prewencyjnego i regeneracji czesci
narazonych na zuzycie wykonanych
ze stali austenitycznej manganowej
takich, jak szczeki kruszarek, stozki
kruszarek, mtotki, ramiona bijakow
itp.

0,50 0,40 0,30 7,00 0,50 0,50 0,60 0,40 15,00 4,50 4,80
Mechanical properties of all-weld metal: Mechanical properties of all-weld metal:
Heat treatment | Hardness [HRC] ‘ Heat treatment | Hardness [HB] ‘
AW = as-welded 57-62 AW = as-welded 200
Redrying: requiring 2 hrs. at 300-350 °C. Redrying: requiring 2 hrs. at 300-350 °C, max. 5 times.
Amperage [A]: Amperage [A]:
225 23,2 24,0 25,0 23,2 24,0 25,0
70-90 100-135 140-180 190-240 110-135 140-175 180-230
Number of pieces, net weights: Number of pieces, net weights:
@ [mm] | Length [mm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] ‘ @ [mm] | Length [mm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]
25 350 210 4,4 630 13,2 3.2 450 130 6,3 390 18,9
3,2 450 125 5,6 375 16,9 4,0 450 90 6,3 270 18,9
4,0 450 80 55 240 16,5 5,0* 450 50 5,6 250 28,2
5,0* 450 50 5,4 250 27,2 *Discontinued

*Discontinued

Type of current/Polarity/Welding positions:

PB PC

Type of current/Polarity/Welding positions:

12

PF PF2 PA  PB A1

A 60
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FREEZAL E Ni 3

Obalena elektroda pre zvaranie kryogennych oceli s 3,5% Ni
Covered electrode for welding cryogenic steels with 3,5% Ni
Elektroda otulona do spawania stali kriogenicznych o zawartosci 3,5% Ni

ol

OERLIKON

Bazicky obal, Basic covering, Otulina zasadowa

Standards: AWS/ASME SFA-5.5

GOST 9467-75:

E 8018 C2
Z 50A-E51 7

SK Vlastnosti a pouzitie:
Bazicka elektréda pre zvaranie
jemnozrnnych oceli s legovanim
3,5% Ni. Ur€ena pre zvaranie
oceli pre pracovné teploty nizSie
ako -73°C. Vyborné vysledky sa
dosahuju este pri teplote -101°C.
Pouzitelna pre zvaranie oceli pre
potrubia, nadoby, kontajnery, atd.
typu ASTM A203-67, gr. B; A333-67,
A334-67 gr. 3, atd.

GB Applications and properties: POL Zastosowania i wiasnosci:
Electrodes suitable to weld fine grain  Elektroda przydatna do spawania
steels, 3.5% Ni alloyed. Employed stali drobnoziarnistych o zawartosci
for welding of steels operating 3,5% Ni. Stosowana do spawania

at temperatures down to -73°C. stali pracujacych w temperaturach
Excellent results are obtained also do -73°C. Swietne wyniki uzyskuje
at-101°C. Suitable to weld steel sie tez przy -101°C. Przydatna do
pipes, tanks, containers, etc. type spawania rur, zbiornikow, itp. ze stali
ASTM A203-67, gr. B; A333-67, typu ASTM A203-67, gr. B; A333-67;
A334-67 gr. 3, etc. A334-67 gr.3; itp.

Weld metal analysis (typical values in %):

0,05 0,20 0,70 <0 ,020 <0,015 3,70

Mechanical properties of all-weld metal (sing

le values are typical values):

0,2 % Proof stress | Tensile strength Elongation Impact energy ISO-V [J]
Heat treatment [N/mm?] [N/mm?] As [%]
PWHT 2460 =550 222 2100
PWHT= 620°C x 1hr
Redrying: Generally not required. We recommend redrying 2 hrs. at 300 °C.
A
25,0
70-90 100-130 130-180 170-200
Number of pieces, net weights:
@ [mm] | Length [mm] | Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs] ‘

2,5 250 200 4,3 600 12.9

32 300 130 4,7 390 14,1

4,0 350 70 3,8 210 11,4

5,0 400 55 54 165 16,2

Type of current/Polarity/Welding positions:

=7 LEETEM

PB PC PF  PF2

FREEZAL ENi 9

Obalena elektroda pre zvaranie niklovych austenitickych oceli
Covered electrode for welding Nickel austenitic steels
Elektroda otulona do spawania austenitycznych stali niklowych

ol

OERLIKON

Bazicky obal, Basic covering, Otulina zasadowa

Standards: AWS/ASME SFA-5.11

DIN EN ISO 14172

E NiCrMo 6
E Ni 6620 (NiCr14Mo7Fe)

POL Zastosowania i wlasnosci:
Elektroda niskowodorowa przydatna
do wszystkich pozycji spawania;
stopiwo zawiera Ni Cr Mo i Nb.
Szczego6lnie nadaje sie do spawania
9%-wej stali niklowej do zastosowan
kriogenicznych do —196 °C. Azeby
zapobiec magnetycznemu ugieciu
tuku, zaleca sig spawac krotkim
tukiem oraz pradem przemiennym.
Bardzo wysoka odporno$¢ stopiwa
na gorace pekniecia i znakomita
ciggliwos¢ przy niskich
temperaturach.

SK Vlastnosti a pouzitie:
Bazicka elektréda s nizkym
obsahom difuzneho vodika pre
zvaranie vo vSetkych polohach.
Zvarovy kov je legovany Ni, Cr,
Mo a Nb. Vhodna obzvlast pre
zvaranie oceli s obsahom 9% Ni
pre kryogénne aplikacie do —196°C.
Zvéarat kratkym oblukom. Pri
magnetickom fukani obluka pouzit
striedavy prud.

GB Applications and properties:
Low-hydrogen electrode suitable
for all position welding; the weld
metal is alloyed with Ni Cr Mo

and Nb. Particularly suitable to
weld 9% Ni steels for cryogenic
applications down to -196°C. Short
arc is to be preferred and A.C. to
prevent magnetic arc blows. Very
high resistance to hot cracking
and excellent toughness at
lowtemperatures.

Materials for instance
No. of Materials

No. of Materials EN-Designation

EN-Designation

1.5637 A 333 12Ni14
1.5680 [ A 353 | 12Ni19 [
1.5662 | A 553 | X8Ni9 |
Carefully observe issil P! ing I for welding consumables and base material
Approvals: GL

Weld metal analysis (typical values in %):

0,060 0,20 3,50 <0,020 | =0,012 64 13,50 6,00 1,80 1,50 9,60

Mechanical properties of all-weld metal (single values are typical values):

[ Impact ener:
U2 % HeeT Tensile strength Elongation FI’SO-V J 2L

stress
[N/mm?] SR el -196 °C | -165°C

CTOD [mm]
Heat treat-

ment

AW 450 710 38 275 0,35 - 0,45
AW=as welded
Redrying: Generally not required. We recommend redrying 2 hrs. at 350 °C. CITODRY version available.

65— 100 100 - 140 125-180 175-210

Pieces/Package | Weight/Package [kgs] | Pieces/Carton | Weight/Carton [kgs]

Type of current/Polarity/Welding positions:

=7 LEETE

PB  PC

AB3



OERLIKON pinené elektrody (rarkové droty)
Oerlikon tubular cored electrodes #-
OERLIKON druty proszkowe OERLiKON

Zoznam rarkovych drétov
List of tubular cored electrodes B1- B3
Wykaz drutéw proszkowych

Vysvetlenie tabuliek rarkovych drétov
Explanation of tables for tubular cored electrodes B4 - B8
Objasnienia do tablic dla drutéw proszkowych

- Rurkové dréty pre zvaranie nelegovanych a jemnozrnnych oceli elektrickym oblikom v ochran-
nom plyne (do medze kizu 500 N/mm2) podla DIN EN 758

- Tubular cored electrodes for gas-shielded metal-arc welding of unalloyed and fine grain structural
steels (up to yield strenght of 500 N/mm2) according to DIN EN 758.

- Druty proszkowe do spawania tukowego w ostonie i bez ostony gazowej stali niestopowych i drob-
noziarnistych konstrukcyjnych (o granicy plastycznosci do 500 N/'mm2) wg EN 758

B9 - B26

- Rurkové dréty pre zvaranie vysoko pevnych oceli v ochrannej atmosfére podla DIN EN 12535
- Tubular cored electrodes for gas-shielded metal-arc welding of high-strength steels acording to
DIN EN 12535. B27 - B31
- Druty proszkowe do spawania tukowego w ostonie i bez ostony gazowej stali o wysokiej
wytrzymatosci wg DIN EN 12535

- Rurkové droty pre zvaranie Ziarupevnych oceli v ochrannej atmosfére podia DIN EN 12071

- Tubular cored electrodes for gas-shielded metal-arc welding of creep resistant steels according to
DIN EN 12071. B32 - B34
- Druty proszkowe do spawania fukowego w ostonie i bez ostony gazowej stali zaroodpornych wg
DIN EN 12071

- Rurkové droty pre zvaranie nehrdzavejucich Ziaruvzdornych oceli v ochrannej atmosfére podia
DIN EN 12073

- Tubular cored electrodes for gas-shielded metal-arc welding of austenitic stainless and heat resist-
ing steels acording to DIN EN 12073

- Druty proszkowe do spawania tukowego w ostonie i bez ostony gazowej stali nierdzewnych i
zaroodpornych wg EN 12073

B35 - B45

Rurkové droty pre tvrdonavary
Tubular cored electrodes for MAG-hard surfacing applications B46 - B53
Druty proszkowe do napawania utwardzajagcego MAG




Zoznam rarkovych drétov
List of tubular cored electrodes -.$-
Wykaz drutow rdzeniowych .
Prehlad s porovnanim noriem OERLI KON
Survey with standard equivalents

e o o o e e e e e e e e e e e e e e e e m e m = = = — _ _ Kiasyfikacja wg norm réwnowaznych o ______.

Tubular cored electrodes for gas-shielded metal-arc welding of unalloyed and fine grain structural steels
up to a yield strength of 500 N/mm®) according to EN 758

AWS/ASME

Sec.ll Part C Classification

Trade name Classification

T 46 2MC 1 H5 E71T-1H4
FLUXOFIL M 8 758 T462 MM 1 H5 SFA-5.20 E 71 T-1M H4 B9
FLUXOFIL M 10 758 T 46 4 MM 1 H5 SFA-5.18 E 70 C-6M H4 B 10
FLUXOFIL M 10 PG 758 T422 MM 1 H5 SFA-5.20 E71T-1MJH4 B 11
FLUXOFIL M10 S 758 T426 MM 1 H5 SFA-5.18 E 70 C-6M H4 B 12
FLUXOFIL 11 758 T42ARC3H5 SFA-5.20 E70T-2H4 B 13
T462PC1H5 E71T-1H4
FLUXOFIL 14 HD 758 T462P M1 H5 SFA-5.20 E 71 T-1M H4 B 14
FLUXOFIL 19 HD 758 T462PC1H5 SFA-5.20 E71T-1H4 B 16
FLUXOFIL 20 HD 758 T464 1NiPM1H5 SFA-5.29 E 81 T1-Ni1 B17
FLUXOFIL 21 HD 758 T4641NiPCM1H5 SFA-5.29 E 81 T1-Ni1 MJ H4 B 18
T424BC3H5 E 70 T-5J H4
FLUXOFIL 31 758 T424BM3H5 SFA-5.20 E 70 T-5MJ H4 B 19
T466 INiBC3H5 E 80 T5-G H4
FLUXOFIL 40 758 T4661NIBM3H5 SFA-5.29 E 80 T5-GM H4 B 20

Folded strip tubular cored wire for gas-shield metal-arc welding of unalloyed and fine grain structural steels
up to a yield strength of 500 NN\mm2) according to EN 758

AWS/ASME

Sec.ll Part C Classification

Trade name Classification

CITOFLUX M60 A 758 T4242MM2H5 SFA-5.18 E70C6MHS8
CITOFLUX R0O T423PC1H5 SFA-5.20 E71T-1MJ H4 B 22
758 T423PM1H5
CITOFLUX R00O C 758 T462P C1H5 SFA-5.20 E71T-1H4 B 23
. T46 4 1INiPC 1 H5
CITOFLUX ROO Ni 758 T 46 4 1Ni PM 1 H5 SFA-5.29 E81T1-G H4 B24
CITOFLUX R20 C 758 T4651NiPC1H10 SFA-5.29 E 81T1-Ni1 H8 B 25
CITOFLUX R82 SR 758 T466 1INiPM1H5 SFA-5.29 E 81 T1-Ni M H4 B 28
T425BM1H5 E71T-5
CITOFLUX B0O 758 T465BC1H5 SFA-5.20 E71T-5MJ B 29

B1



B2

Zoznam rarkovych drétov
List of tubular cored electrodes
Wykaz drutow rdzeniowych

Prehlad s porovnanim noriem
Survey with standard equivalents
Klasyfikacja wg norm réwnowaznych

Tubular and folded strip tubular cored electrodes for gas-shielded metal-arc welding of high strength steels

Trade name

AWS/ASME

T554 1 NiMo B M 3 H5 E 90 T5-G H4
FLUXOFIL 41 12585 | 15561 NiMoB C 3H5 SFA-5.29 E 90 T5-GM H4
CITOFLUX R 26 12537 | T625Mn2,5NiP 1 H5 SFA-5.29 E101T1-GMH4 | 544
T69 6 Mn2NiCrMo B C 3 H5 E 110 T5-K4 H4
FLUXOFIL 42 125385 | 1696 MneNiICMoBM 3 Hs | SFA529 E110T5KaMHa B3
FLUXOFIL M 42 12535 | T694Mn2NiCrMoM M 1H5 | SFA-5.29 E 110 C-G H4 B33
FLUXOFIL 45 12535 | T894 Mn2NilCrMoBM3H5 | SFA-5.29 E 120 T5-G B 34

Tubular cored electrodes for gas-shielded metal-arc welding of creep resistant steels

FLUXOFIL 35 1207+ TMoLBMare  SAS2 | fooriaune | B
FLUXOFIL 36 12071 ToMo1Bmans | SFAS2 | Eooreesip, | B9
FLUXOFIL 37 12071 TomMo2B eSS sFas29 e B 37

Zoznam rarkovych drétov
List of tubular cored electrodes
Wykaz drutow rdzeniowych

Prehlad s porovnanim noriem
Survey with standard equivalents
Klasyfikacja wg norm réwnowaznych

Tubular cored electrodes for gas-shielded metal-arc welding of austenitic stainless and heat resisting steels
according to EN 12073

AWS/ASME

Sec.ll Part C Classification

Trade name Classification

FLUXINOX 308 L 12073 $ ]g g :: 2 g"g SFA-5.22 Eggg:ﬁgf B38
FLUXINOX 308 L-PF 12073 el SFAS22 | oot B39
FLUXINOX 307-PF 12073 LV SFA-5.22 E307T1-G B 40
FLUXINOX 309 L 12073 TRy SFA-5.22 T B 41
FLUXINOX 309 L-PF 12073 gg }g t E '(\3"11 SFA-5.22 Egggﬂ}j‘ B42
FLUXINOX 309 Mo L 12073 TE812ZLAMS  sFas22 ES09LMoTO-2 B 43
FLUXINOX 309 Mo L-PF | 12073 ;gg }g g t g g 11 SFA-5.22 Egggtmﬁj B44
FLUXINOX 229.3 L-PF | 12073 T NP Ll  sFas22 T B45
FLUXINOX 22.9.3 L 12073 12 g g N '\C"g SFA-5.22 E§§83$82‘1‘ B 46
FLUXINOX 316 L 12073 TISIZSLRYS  sFas22 oo B 47
FLUXINOX 316 L-PF 12073 TISIesLPNY  sFas22 e B48

Tubular and folded strip cored electrodes for MAG-hardsurfacing applications

Trade name Classification

MSG 1-GF-M21-350-P
FLUXOFIL 52 8555 MSG 1-GF-C1-350-P B 49
MSG 6-GF-M21-60-GP
FLUXOFIL 58 8555 MSG 6-GF-C1-60-GP B 50
FLUXOFIL 66 - - B 51
FLUXODUR 62-0 8555 MF 10-GF-60-GR B 52
MSG 6-GF-M21-60-GP
CITOFLUX Ho6 8555 MSG 6-GF-C1-60-GP B 53

B3



B4

VsSeobecné informacie - rurkové dréty
Notes on tubular cored electrodes
Informacje ogodlne - druty proszkowe

o
OERLIKON

Normy / Standardization / Normy

V tejto kapitole su pouzité nasledujuce normy:
In this chapter the following standards and specifications are applied:
Normy zastosowane w tym rozdziale:

EN 758: Rurkové dréty pre zvaranie nelegovanych a jemnozrnnych oceli elektrickym oblukom v
ochrannej atmosfére, alebo s vlastnou ochranou
Welding consumables. Tubular cored electrodes for metal arc welding with and without a
gas shield of non-alloy and fine grain steels. Classification.
Materiaty dodatkowe do spawania — Druty proszkowe do spawania tukowego w ostonie i
bez ostony gazowej stali niestopowych i drobnoziarnistych — Klasyfikacja.
EN 12071: Rurkové droty pre zvaranie ziarupevnych oceli v ochrannej atmosfére
Welding consumables. Tubular electrodes for gas shielded metal arc welding of creep-
resisting steels. Classification.
Materiaty dodatkowe do spawania — Druty proszkowe do spawania tukowego w ostonie i
bez ostony gazowej stali zaroodpornych — Klasyfikacja.
EN 12073: Rurkové dréty pre zvaranie nehrdzavejlcich a ziaruvzdornych oceli v ochrannej atmosfére
alebo s vlastnou ochranou
Welding consumables. Tubular cored electrodes for metal arc welding with or without a gas
shield of stainless and heat-resisting steels. Classification.
Materiaty dodatkowe do spawania — Druty proszkowe do spawania tukowego w ostonie i
bez ostony gazowej stali nierdzewnych i zaroodpornych — Klasyfikacja.
EN 12535: Rurkové dréty pre zvaranie vysoko pevnych oceli v ochrannej atmosfére
Welding consumables. Tubular cored electrodes for gas shielded metal arc welding of high
strength steels. Classification.
Materiaty dodatkowe do spawania — Druty proszkowe do spawania tukowego w ostonie i
bez ostony gazowej stali o wysokiej wytrzymatosci — Klasyfikacja.
DIN 8555: Rurkové droty pre tvrdonavary
Welding consumables for hardfacing
Materiaty dodatkowe do napawania
AWS/ASME SFA-5.9: Specifikacia pre rarkové, piné dréty a ty&e pre zvaranie nehrdzavejucich oceli
Specification for bare stainless steel welding electrodes and rods
Specyfikacja dla litych drutéw i pretéw spawalniczych do stali nierdzewnych

AWS/ASME SFA-5.20:  Specifikacia pre rarkové dréty pre zvaranie uhlikovych oceli
Specification for carbon steel electrodes for flux cored arc welding
Specyfikacja dla drutéw proszkowych do spawania tukowego stali weglowych

AWS/ASME SFA-5.22:  Specifikacia pre rirkové droty pre zvaranie nehrdzavejtcich oceli, pinenych drétov pre
zvaranie plameriom a TIG
Specification for stainless steel electrodes for flux cored arc welding and stainless steel flux
cored rods for gas tungsten arc welding
Specyfikacja dla drutéw proszkowych do spawania tukowego stali nierdzewnych i pretow
proszkowych do spawania stali nierdzewnych metodg TIG

AWS/ASME SFA-5.23:  Specifikacia drotov a taviv pre zvaranie pod tavivom
Specification for low-alloy steel electrodes and fluxes for submerged arc welding
Specyfikacja dla drutéw i topnikéw do spawania stali niskostopowej tukiem krytym

AWS/ASME SFA-5.25:  Specifikacia drétov a taviva pre elektrotroskové zvaranie nelegovanych a nizkolegovanych oceli
Specification for carbon and low alloy-steel electrodes and fluxes for electroslag welding
Specyfikacja dla drutéw i topnikéw do spawania elektrozuzlowego stali weglowej i niskostopowej

AWS/ASME SFA-5.26:  Specifikacia drtov pre elektro-plynné zvaranie nelegovanych a nizkolegovanych oceli
Specification for carbon and low-alloy steel electrodes for electrogas welding
Specyfikacja dla drutow do spawania elektrogazowego stali weglowej i niskostopowe;j

AWS/ASME SFA-5.29:  Specifikacia rurkovych drétov pre zvaranie nizkolegovanych oceli
Specification for low-alloy steel electrodes for flux cored arc welding
Specyfikacja dla drutéw proszkowych do spawania tukowego stali niskostopowych

Notes on tubular cored electrodes
n .. .
OERLIKON

Structure of tubular cored electrodes

Tubular cored electrodes are composed of sheath and powder filling

0000

butt joint lapped joint flanged joint

Cross sections of tubular cored electrodes

Function of metallic sheath:
* serves as basic sheath
* imparts form stability to the electrode

* serves as current transfer during welding

The filling powder is a mixture of various components and contains:

+ Arc stabilizers for obtaining high process stability

+ Alloying elements to derive benefit from metallurgy

* Micro-alloy elements for improving mechanical properties of the weld metal

+ Slag forming elements

B5



VsSeobecné informacie - rurkové dréty Notes on tubular cored electrodes

Notes on tubular cored electrodes -.ﬁ -.*-
Informacje ogdlne - druty proszkowe OERLiKON OERLiKON

Schematic representation of FLUXOFIL-procedure

Dévody pouzitia rarkovych drétov
Reasons for using tubular cored electrodes
Powody stosowania drutéw proszkowych

. Zaru€ena vyplii zvarového ukosu, necitlivost ku vytvaraniu nevyplnenych ¢asti
. Safe fusion of groove faces, insensitive to lack of fusion
. Bezpieczne wtopienie do krawedzi rowka, brak wrazliwosci na przyklejenia

. Dobré vyplavovacie vlastnosti, bez vrubov, hladky povrch zvaru Befo.re Spoollng, cooper ngh frequency weldmg
. Good wash-in properties, no undercutting, smooth bead surface coating of tube surface of steath tube
. Dobre wtasnosci przy wtapianiu, brak podtopien, gtadkie lico spoiny
. Takmer bez rostrekovy prenos kvapiek
. Almost spatter-free droplet transfer
. Przenoszenie kropli praktycznie bez rozpryskow
e e e Drawing of fiilled tube to Recrystallization
. Wysoka stabilno$¢ procesu final diameter Annealmg for easier
forming
. Dodatoéna ochrana zvarového kupela a roztavenych kvapiek => odolnost vo¢i pérovaniu
. Additional protection of weld pool and metal droplet = resistance to porosity
. Dodatkowa ostona jeziorka spawalniczego i kropli metalu => mniejsza sktonno$¢ do porowatosci spoin
. Zakladné i Specialne typy, davaju vyborné pevnostné vlastnosti (odolné voci praskaniu)
. Basic types, in particular, produce excellent toughness properties (resistance to cracking)
. Druty zasadowe, w szczegolnosci, pozwalajg uzyska¢ znakomite wtasnosci plastyczne (odporno$¢ na
pekanie)
. Dobra kontrola zvarového kupela, zvaranie v polohach (rutilova troska, P-typ) . - P =11
. Good control of weld pool in positional welding (rutile slag, P-type) Annealmg of filled S-IZII‘Ig to flllmg
. Dobra kontrola jeziorka spawalniczego przy spawaniu pozycyjnym (zuzel rutylowy, typ P) tube diameter

Vyhody zvaranych rarkovych drétov
Advantages of seamless tubular cored electrodes
Zalety drutow proszkowych bez szwu

. Absolutna necitlivost k navihaniu
. Absolutely insensitive to moisture pick-up
. Absolutnie niewrazliwe na pochtanianie wilgoci
Predrawing to i
. Bez presusania aj po dlhodobom skladovani . g . Production of the
. No redrying, not even after prolonged storage an neallng diameter agglomerated flux
. Nie jest wymagane suszenie, nawet po dtugim sktadowaniu
. Pomedeny povrch =>lep$i prenos elektrického prudu
. Copper coated surface = better current transfer
. Miedziowana powierzchnia => lepsze przenoszenie pradu
. Tvarova stabilita =>bez problémové podavanie drétu (dvoj kladkovy podavac)
. Good form stability = no electrode feed problems (two roller drive)
. Stabilnos¢ ksztattu => brak probleméw przy podawaniu drutu (napedy dwurolkowe) Checking the fiIIing ratio FiIIing of the sheath tube
. Bez kratiaceho pnutia =>nevznika Spiralovy efekt . '
. No torsional strain = twist-free by vibration
. Brak odksztatcen skretnych — brak efektu spirali
. H,-obsah <5 ml/100 g zvarového kovu=>vysoka odolnost voci praskaniu
. H,-content <5 mI/100 g weld metal = high crack resistance
. Zawarto$¢ wodoru dyfundujgcego <5 ml/100 g stopiwa => wysoka odpornos¢ na pekanie

B6 B7



Vysvetlenie tabuliek rarkovych drétov

Explanation of tables for flux-cored wires
Wyjasnie do tablic dla drutow proszkowych

Material for instance:

EN-Designation

S$235 to S355

DIN-Designation

St 37-2 to St 52-3

ol

OERLIKON

EN-Designation

S(P)275 to S(P)460

DIN-Designation

StE 285 to StE 460

Approvals: TUV, DB, ABS, DNV, GL, LRS

Analysis of all-weld metal (typical values in %):

0,05

0,6

Mechanical properties of all-weld metal (single values are typical values):

Yield strenght SIS
Heat treatment [Nlmm’]g strenght Elongation Impact energy ISO-V [Joule]
[N/mm?] A, [%] -20 °C
* >460 550-660 >24 >50
GB It should be noted, that each product data sheet names references to different heat treatments

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:

Wire diameters [mm]

M21 (ARCAL 21), C1 (carbon dioxide)

12-15 I/min for @ < 1,6 mm

Wire cage reel K300 (16 kg)

1,0 12

1.4

Further forms of delivery on request.

FLUXOFIL M 8

Rurkovy drét s kovovym praskom pre zvaranie MAG
Tubular metal-cored electrode for MAG-welding
Drut proszkowy bez szwu z rdzeniem metalicznym do spawania MAG

Standards:

SK Vlastnosti a pouzitie:

Bez troskovy rurkovy drét s kovovym
praskom s vynikajuacimi vlastnostami
zvarania v skratovom a sprchovom
obliku s minimalnym rozstrekom.
Dobré znovu zapalenie obluka i

pri studenom konci drétu, preto

je vhodny i pre zvaranie robotom.
Charakteristické vlastnosti su:

velky vykon odtavovania a vysoka
rychlost zvarania, dobra zmacavost,
jemné zvarové spoje a bez vrubové
zvary, vhodny i pre znecistené alebo
skorodované povrchy. Minimalna
tvorba kremikovych ostrovéekov

na povrchu zvaru — viacvrstvové
zvéranie bez medzi istenia. Na
zaklade dobrej tvarovatelnosti v
oblasti kratkeho obluka je vhodny
pre zvéranie v polohach. Vynikajuce
prekrytie Spary.

Materials for instance:

DIN EN 758
AWS/ASME SFA-5.20

ol

OERLIKON

T462MM1H5/T462MC 1H5

GB Applications and properties:
Slagless metal powder tubular cored
electrode with outstanding welding
properties in the short-arc and
spray-arc range. Almost spatter-
free when welding in the spray-arc
range. Good restriking, even with
cold wire tip, thus being suitable for
robot application. It is well-suited for
root- and positional welding and gap
bridging.

E71T-1M H4 / E71T-1 H4

POL Zastosowania i wlasnosci:
Bezzuzlowy drut proszkowy bez
szwu, z rdzeniem metalicznym,

o znakomitych wtasnosciach
spawalniczych w zakresie tuku
zwarciowego lub tuku natryskowego.
Niemal brak rozpryskoéw przy
spawaniu tukiem natryskowym.
Dobre zajarzanie powtérne, nawet
przy zimnym koncu drutu utatwia
stosowanie na stanowiskach
zrobotyzowanych. Dobrze nadaje
sie do spawania warstw graniowych
i spawania pozycyjnego.

EN-Designation
S235 to S355

DIN-Designation
St 37-2 to St 52-3

EN-Designation
S(P)275 to S(P)460

DIN-/AWS-Designation
StE 285 to StE 460

Approvals:

TUV, DB, ABS, DNV, GL, LRS, BV

Analysis of all-weld metal (typical values in %):

0,05

Mechanical

properties of all-weld metal (sing

le values are typical values):
Elongation

Yield strength | Tensile strength Impact energy ISO-V [Joule]
Heat treatment [N/mm?] [N/mm?] As [%] }-20—°C{
AW | > 460 | 550-660 | 224 > 50
AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % COy,)

M21 (ARCAL 21), C1 (carbon dioxide)

Shielding gas as to DIN EN 439:
Consumption:

12-15 I/min for @ <1,6 mm

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameters [mm] 1,0 1,2 1,4 1,6

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

—+

PB PC

i & 2

TEE

PF

B9
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FLUXOFIL M 10

Rurkovy drét s kovovym praskom pre zvaranie MAG
Tubular metal-cored electrode for MAG-welding
Drut proszkowy bez szwu z rdzeniem metalicznym do spawania MAG

ol

OERLIKON

T464 MM 1H5
E70C-6M H4

Standards: DIN EN 758

AWS/ASME SFA-5.18

POL Zastosowanie i wiasnosci:
Drut proszkowy bez szwu, bez
zuzla, z rdzeniem metalicznym,

o $wietnych wtasnosciach
spawalniczych w zakresie tuku
zwarciowego i tuku natryskowego.
Podczas spawania tukiem
natryskowym niemal brak
rozpryskoéw. Dobre zajarzenie
powtérne, nawet przy zimnej
koncowce drutu, powoduije, ze
jest przydatny dla stanowisk
zrobotyzowanych. Jest dobrze
dostosowany do spawania grani i
spawania pozycyjnego.

SK Vlastnosti a pouzitie: GB Applications and properties:
Bez troskovy rurkovy drét s kovovym  Slagless tubular metal powder cored
praskom s vynikajucimi viastnostami  electrode with outstanding welding
zvarania v skratovom a sprchovom properties in the short-arc and
obluk}J s minimélqym _rozstr’eko_m. spray-arc range. Almost spatter-
Dobré znovu zapalenie obluka i free when welding in the spray-arc
pri studenom konci drétu, preto range. Good restriking, even with

je vhodny i pre zvaranie robotom. cold wire tip, thus being suitable for

Charakteristické vlastnosti su: L : ]
velky vykon odtavovania a rob?t apcgi)hcat]tz_)n. ItI is v;lg_ll-swted for
vysoka rychlost zvarania, dobra root- and positional welding.

zmacavost, jemné zvarové spoje
a bez vrubové zvary. Minimalna
tvorba kremikovych ostrovéekov
na povrchu zvaru — viacvrstvové
zvaranie bez medzi istenia. Na
z&klade dobrej tvarovatelnosti v
oblasti kratkeho obluka je vhodny
pre zvaranie v polohach. Vynikajuce
prekrytie $pary.
Materials for instance:
EN-Designation
S235 to S355

DIN-Designation
St 37-2 to St 52-3

EN-Designation
S(P)275 to S(P)460

DIN-/AWS-Designation
StE 285 to StE 460

Approvals: TUV, DB, Controlas, DNV, GL, LRS

Analysis of all-weld metal (typical values in %):

0,06 0,60 1,30

Mechanical properties of all-weld metal (single values are typical values):

Heat Yield Tensile Elongation Impact energy ISO-V [Joule]

strength strength o 5 5
treatment [N/mm?] [N/mm?] As [%] ‘ -20 °C ‘ -40 °C

AW > 460 550-660 >24
\ SR | 2460 | 550-660 | 224 |
AW = as-welded
SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)

120 280 = 47

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21)
12—15 I/min for @ <1,6 mm

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:

Wire cage reel K300 (16 kg
Wire diameters [mm] 1,0 1,2 1,4 1,6
Further forms of delivery on request.
Type of current/Polarity/Welding positions:

— 7] LEETRE

PB PC PF

FLUXOFIL M10 PG

Rurkovy drét s kovovym praskom pre zvaranie MAG
Tubular metal cored electrode for MAG-welding
Drut proszkowy bez szwu z rdzeniem metalicznym do spawania MAG

ol

OERLIKON

Standards: EN 758
AWS/ASME SFA-5.18

T422MM 1H5
E71T-1MJH4

POL Zastosowania i wlasnosci:
Drut rdzeniowy bez szwu,
powlekany miedzig lub nie,

typu specjalnego, wypetniony
proszkiem metalowym, bez zuzla,
do spawania technikg jedno

lub wielowarstwowa. Swietna
spawalnos¢, wysoki wspoétczynnik
stapiania. Przydatny szczegoélnie do
spawania pionowo w dot oraz dla
stanowisk zautomatyzowanych lub
zrobotyzowanych. Stosuje sie wraz
z gazem ostonowym Ar/CO,,.

SK Vlastnosti a pouzitie: GB Applications and properties:

Bez troskovy rurkovy drét s kovovym  Seamless copper coated or not

praskom s vynikajucimi vlastnostami  copper coated cored wire, special

zvérania a vysokym odtavovacim type with metal powder filling,

vykonom. Zvlast vhodny pre no slag, for welding in single or

zvaranie v polohe PG (zhora-dole), multi-run technique. Excellent

preto je vhodny i pre zvaranie weldability, high deposition rate.

robotom. Charakteristické vlastnosti Especially suitable for vertical down

su: velky vykon odtavovania a position also automatic or robotic

vysoka rychlost zvéarania, dobra applications. To be used with mix

zmacavost, jemné zvarové spoje Ar/CO, shielding gas.

a bez vrubové zvary. Minimalna

tvorba kremikovych ostrovéekov

na povrchu zvaru — viacvrstvové

zvéranie bez medzicistenia. Na

zaklade dobrej tvarovatelnosti v

oblasti kratkeho obluka je vhodny

pre zvéranie v polohach. Vynikajuce

prekrytie Spary. Pouziva sa v

ochrannej atmosfére Ar/CO,.

Materials for instance:
EN-Designation
S235 to S355

Please observe admissible operating temperature for welding consumable and base material.

DIN-Designation EN-Designation DIN-Designation

Approvals: ABS, BV, DNV, GL, LRS, CONTROLAS

Mechanical properties of all-weld metal:

Heat stré(:\lgth 51;:::331 Elongation Impact energy ISO-V [Joule]
0, o,
treatment [N/mm?] [N/mm?] As [%] -30 °C

AW > 450 540 - 620 =23 = 60
AW = as welded

Chemical composition and mechanical properties apply to the use of shielding gas:
EN 439 — M21 (82% Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to EN 439:M21 (ARCAL 21)
Consumption: 12—15 |/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Form of delivery:
Wire cage reel K300 (16 kg)

Wire diameter [mm] 1,2
Further forms of delivery on request.

The above data may change without prior notice.
Type of current/Polarity/Welding positions:

LEHTER

PB PC PF
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FLUXOFIL M 10S

Rurkovy drét s kovovym praskom pre zvaranie MAG
Tubular metal-cored electrode for MAG-welding
Drut proszkowy bez szwu z rdzeniem metalicznym do spawania MAG

ol

OERLIKON

Standards: EN 758
AWS/ASME SFA-5.18

T426 MM 1 H5
E70C-6M H4

POL Zastosowania i wiasnosci:
Drut rdzeniowy bez szwu,
powlekany miedzig, typu
specjalnego, wypetniony proszkiem
metalu, do spawania technikg

jedno lub wielowarstwowa. Swietna
spawalnos¢, wysoki wspoétczynnik
stapiania, bardzo dobre wtasnosci
udarnosciowe w niskich
temperaturach do -60°C, w stanie po
spawaniu oraz po obrébce cieplnej.
Przydatny tam, gdzie wymagana jest
bardzo wysoka ciggliwo$¢.

SK Vlastnosti a pouzitie: GB Applications and properties:
Bez troskovy rurkovy drét s kovovym  Seamless copper coated cored
praskom s vynikajucimi vlastnostami  wire, special type with metal powder
zvarania a vysokym odtavovacim filling, no slag, for welding in single
vykonom. Velmi dobré mechanické and multi-run technique. Excellent
vlastnosti pri nizkych teplotach az weldability, high deposition rate,
—60 °C po zvarani aj po tepelnom very good impact values at low
spracovani. Vhodny pre aplikacie temperatures, down to —60 °C
vyzadujuce vysoké pevnostné as welded and post weld heat
vlastnosti. treatment. Suitable for applications
where very high toughness
properties are required.

Materials for instance:

EN-Designation DIN-Designation EN-Designation DIN-Designation

1 Al

le operating temperature for ing

Please observe and base material.

Analysis of all-weld metal (typical values in %):

0,050 0,36

Mechanical properties of all-weld metal (sin
Yield Tensile

le values are typical values):

Heat i i Elongation Impact energy ISO-V [Joule]
treatment streng streng
AW > 420 510 — 560 > 26 =70
| SR | =410 | 500-550 | = 27 \ 2100
AW = as welded

SR = stress relieved ( 1 hr./620 °C)

Chemical composition and mechanical properties apply to the use of shielding gas:
EN 439 — M21 (82% Vol. % Ar + 18 Vol. % COy)

Shielding gas as to EN 439:M21 (ARCAL 21
Consumption: 12-15 I/min for @ <1,6 mm

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameter [mm] 1,2

Further forms of delivery on request.

The above data may change without prior notice.

Type of current/Polarity/Welding positions:

= 1] LEETEE

PB PC PF

FLUXOFIL 11

Rurkovy drét s rutilovou naplfiou pre zvaranie MAG
Rutile tubular cored electrode for MAG-welding
Rutylowy drut proszkowy bez szwu do spawania MAG

ol

OERLIKON

T42ARC3HS5
E70T-2 H4

Standards: DIN EN 758

AWS/ASME SFA-5.20

POL Zastosowania i wlasnosci:
Rutylowy drut rdzeniowy o
wolno-krzepngcym zuzlu oraz

o $wietnych wiasnosciach
spawalniczych w dowolnej pozycji,
oprocz pionowej w dét i putapowe;j.
Nieznaczne straty na rozprysk,
fatwe usuwanie zuzla, gtadkie,

z drobng tuska lico spoiny bez
podtopien metalu rodzimego. Przy
uzyciu mieszanki gazu, przydatny
tylko do jednowarstwowych spoin
pachwinowych.

SK Vlastnosti a pouzitie:

Rutilovy rarkovy drét s pomaly
tuhnudcou troskou a vynikajacimi
zvaracimi vlastnostami v polohach
PA/PB. Ziadne straty rozstrekom,
lahké odstranenie trosky, jemné
zvary bez porov s bez vrubovymi
prechodmi. Pri pouziti zmesného
plynu vhodny len pre jednovrstvové
kutové zvary.

GB Applications and properties:
Rutile tubular cored electrode with
slow—freezing slag and outstanding
welding properties in all positions,
except vertical down and overhead.
Negligible spatter loss, easy slag
removal, smooth, finely rippled
welds without undercutting into the
base metal. When using mixed gas,
only suitable for single-pass fillets.

Materials for instance:
EN-Designation
S235 to S355

DIN-Designation
StE 285 to StE 355

DIN-Designation | EN-Designation

St 37-2 to St 52-3 S(P)275 to S(P)355

Approvals: TUV, TUV Austria, DB, Controlas, DNV, LRS

Analysis of all-weld metal (typical values in %):

0,05 0,50 1,40

Mechanical properties of all-weld metal (single values are typical values):
Tensile

Impact energy ISO-V [Joule]

Heat treatment Yield strength strength Elongation
AW > 430 520-620 > 22 2 55
[ SR | = 410 | 500-600 | > 22 | > 55 |
AW = as-welded

SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - C1 (100 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameters [mm] 1,0 1,2 1,4 1,6 2,0 2,4

Further forms of delivery on request.

M21 (ARCAL 21), C1 (carbon dioxide)
12-15 I/min for @ <1,6 mm, 15-20 I/min for & >2,0 mm

Type of current/Polarity/Welding positions:

= +] i

B 13
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OERLIKON

DIN EN 758
AWS/ASME SFA-5.20

B 14

FLUXOFIL 14 HD

Rurkovy drét s rutilovou naplfiiou pre zvaranie MAG
Rutile tubular cored electrode for MAG-welding, with fast-freezing slag
Rutylowy drut proszkowy bez szwu do spawania MAG,

z zuzlem szybko-krzepnacym

Standards:

SK Vlastnosti a pouzitie:
ZvySenym stupfiom plnenia
FLUXOFIL 14 HD sa zvysila
prudova zatazitelnost a vykon
odtavovania. Rychlost zvarania sa
tymto vyrazne zvysila, o viedlo ku
zniZeniu doby zvarania a redukcii
nakladov. Vo vsetkych polohach
zvarania je mozné pouzit jeden
parameter (U = 24 [V], v dr6tu = 9
[m/min], priemer drétu 1,2 [mm]).
FLUXOFIL 14 HD sa pouziva pri
ruénom i plne mechanizovanom
orbitalnom zvérani. Rurkovy drot
sa pouziva predovSetkym v spojeni
so zmesnym plynom a vyznacuje
sa minimalnym rozstrekom, dobrou
odstranitefnostou trosky, jemné
zvary bez pérov, bez vrubové
prechody zvaru.

Materials for instance:

EN-Designation

DIN-Designation

ol

OERLIKON

T462PC1H5/T462PM1H5

GB Applications and properties:
The higher filling degree of
FLUXOFIL 14 HD results in higher
current carrying capacity and
deposition rate. It can be used in
all positions with only one setting of
welding parameters (24 volts, wire
feed = 9m/min, wire dia. 1,2 mm).

It is preferably used under mixed
shielding gas and is characterized
by low spatter loss, good slag
removal and finely rippled, pore-free
welds without undercut.

EN-Designation

E71T-1 H4/E71T-1M H4

POL Zastosowania i wiasnosci:
Zwigkszony wspotczynnik
napetniania FLUXOFIL 14 HD
stwarza mozliwos¢ zwigkszenia
gestosci pradu i wspotczynnika
stapiania. Drut mozna stosowa¢

w dowolnej pozycji spawania

dla jednej nastawy parametrow
spawania (24V, predko$¢ podawania
drutu 9 m/min, $rednica drutu 1,2
mm). Najczgsciej jest uzywany
wraz z mieszankg gazowa i
charakteryzuje sie matymi stratami
na rozprysk oraz fatwym usuwaniem
zuzla.

DIN-/AWS-Designation

S235 to S355 St 37-2 to St 52-3 S(P)275 to S(P)460 StE 285to StE 460
Approvals: TUV, DB, ABS, DNV, GL, LRS, BV, PRS, RS, VDT
Analysis of all-weld metal (typical values in %):
0,05 0,55 12

Mechanical properties of all-weld metal (single values are typical values):

Yield strength | Tensile strength Elongation Impact energy I1SO-V [Joule]
Heat treatment [N/mm?] [N/mm?] As [%] et
AW 550-650 =22 >80
AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

Form of delive

M21 (ARCAL 21), C1 (carbon dioxide)

12—15 I/min for @ <1,6 mm

Wire cage reel K300 (16 kg)

Wire diameters [mm]

1,0

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— QUE

PB PC

TEE

PF

FLUXOFIL 19 HD

Rurkovy drét s rutilovou naplfiou pre zvaranie MAG

Schlacke Rutile tubular cored electrode for MAG-welding, with fast-freezing slag

Rutylowy drut rdzeniowy bez szwu do spawania MAG,

z zuzlem szybko-krzepnacym

Standards: DIN EN 758

AWS/ASME SFA-5.20

SK Vlastnosti a pouzitie:

Rutilovy rarkovy drét s rychlo
tuhnucou troskou. Vynikajluce
vlastnosti zvarania, vdaka dobrému
tvarovaniu. Vo vSetkych polohach
zvarania je mozné pouzit jeden
parameter (U = 24 [V], v drotu =9
[m/min], priemer drétu 1,2 [mm]). Na
zaklade zvySeného stupnia pInenia
sa zvysila prudova zatazitelnost

a vykon odtavovania. Rychlost
zvarania sa tymto vyrazne zvysila,
€o viedlo ku zniZeniu doby zvarania
a redukcii nakladov. Pri zvarani

v polohe zhora dole pouzit drét

s priemerom 1,2 mm. Minimalny
rozstrek, dobra odstranitelnost
trosky, jemné zvary bez pérov, bez
vrubové prechody zvaru.

Materials for instance:

EN-Designation
S$235 to S355

DIN-Designation
St 37-2 to St 52-3

T462PC1HS5

GB Applications and properties:
Rutile tubular cored electrode with
enhanced filling degree. Thanks

to its easily controllable weld pool,
it possesses outstanding welding
properties. It can be welded in all
positions with only one setting of
parameters (24 Volts, wire feed
9m/min, wire dia. 1,2 mm). The
enhanced filling degree results in
increased current carrying capacity
and deposition rate, thus essentially
increasing welding speed and
leading to a saving of time and
costs.

E71T-1 H4

EN-Designation
S(P)275 to S(P)460

POL Zastosowania i wlasnosci:
Rutylowy drut rdzeniowy bez szwu o
podwyzszonym stopniu napetnienia.
Dzigki tatwej regulacji jeziorka
stopionego metalu ma $wietne
wilasnoéci spawalnicze. Mozna

nim spawa¢ w dowolnej pozycji

przy jednej nastawie parametrow
spawania (24V, podawanie

drutu 9 m/min, $rednica drutu

1,2 mm). Podwyzszony stopien
napetniania pozwala na wzrost
gestosci pradu oraz wspotczynnika
stapiania, czyli znacznie zwigksza
szybkos¢ spawania i prowadzi do
oszczednosci czasu i kosztow.

DIN-/AWS-Designation
StE 285to StE 460

Approvals:

Analysis of all-weld metal (typical values in %):

0,05

0,50

TUV, DB, Controlas, ABS, BV, DNV, GL, LRS, RS, PRS, RINA

1,20

Mechanical properties of all-weld metal (single values are typical values):
Tensile

Impact energy ISO-V [Joule]

Heat treatment Y'elﬂ Istrezngth strength Elongation
(N/mm?] IN/mm?]
AW >460 550-650 >22 >80
| SR | >460 550-650 | =22 >80

AW = as-welded

SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)
Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:

DIN EN 439 - C1 (100 Vol. % CO,)

C1 (carbon dioxide)
12-15 |/min for @ <1,6 mm

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameters [mm] 1,00 1,2 1,60

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

PB  PC

=7 LEETRE

PF

B 15



FLUXOFIL 21 HD
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FLUXOFIL 20 HD

Rurkovy drét s rutilovou naplfiiou pre zvaranie MAG
Rutile tubular cored electrode for MAG-welding, with fast-freezing slag
Rytulowy drut rdzeniowy bez szwu do spawania MAG, z zuzlem

szybko-krzepnacym

Standards:

SK Vlastnosti a pouzitie:

Na zéklade zvySeného stupna plnenia
sa zvysila prudova zatazitelnost

a vykon odtavovania. Rychlost
zvarania sa tymto vyrazne zvysila,

¢o viedlo ku zniZeniu doby zvarania

a redukcii nakladov. Vo vSetkych
poloh&ch zvarania je mozné pouzit
jeden parameter (U = 24 [V], v drétu
=9 [m/min], priemer drétu 1,2 [mm]).
FLUXOFIL 20 HD mézeme tiez velmi
dobre pouZit pre plne automatizované
zvaranie. Velmi dobré mechanicko-
technologické vlastnosti, kontrolovany
obsah vodika (<5 ml/100 g zvarového
kovu), minimalne straty rozstrekom,
dobra odstranitelnost trosky, jemné
zvary bez poérov, bez vrubové
prechody zvaru charakterizuju
FLUXOFIL 20 HD. Zvaranie rdrkovym
drétom je najvhodnejSie za pouzitia
zmesného plynu.

DIN-/AWS-Designati
St 37-2 to St 52-3

$235 to S355

DIN EN 758
AWS/ASME SFA-5.29

ol

OERLIKON

T464 1INiPM1H5/T464 1NiPC 1H5

GB Applications and properties:
The enhanced filling degree of
FLUXOFIL 20 HD results in higher
current carrying capacity and
deposition rate. It can be welded in
all positions using only one setting
of parameters (24 volts, wire feed

9 m/min, wire dia. 1,2 mm). Itis
preferably used with mixed shielding
gas.

EN-Designation
S(P)275 to S(P)460

E81T1-Ni1M H4 / E81T1-Ni1 H4

POL Zastosowania i wlasnosci:
Podwyzszony stopien napetnienia
FLUXOFIL 20 HD zapewnia wzrost
gestosci pradu i wspofczynnika
stapiania. Drutem mozna

spawac¢ w dowolnej pozycji przy
jednejnastawie parametréw (24V,
podawanie drutu 9 m/min, $rednica
drutu 1,2 mm). Najczesciej jest
uzywany z mieszaning gazow
ostonowych.

DIN-Designation
StE 285 to StE 460

Approvals:

TUV, DB, ABS, BV, GL, LRS, RS

Analysis of all-weld metal (typical values in %):

0,05

0,50

0,90

Heat treatment [N/mm?]

AW = 490

Mechanical properties of all-weld metal (sing
Yield strength

Tensile strength Elongation
[N/mm?] As [%]

570-670 222

Impact energy ISO-V [Joule]
+20 °C -20 °C -40 °C

| SR \ > 490

570-670 \ 222

AW = as-welded

SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

Wire diameters [mm]

M21 (ARCAL 21)
12—15 I/min for @ <1,6 mm

Wire cage reel K300 (16 kg)
1,00 1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— 7] LEETRE

PB PC

PF

Rurkovy drét s rutilovou naplfiou pre zvaranie MAG

Schlacke Rutile tubular cored electrode for MAG-welding, with fast freezing slag

Rutylowy drut rdzeniowy bez szwu do spawania MAG, z zuzlem

szybko-krzepnacym

Standards: EN 758

AWS/ASME SFA-5.29

SK Vlastnosti a pouzitie:
Rutilovy rarkovy drét pre zvaranie
nelegovanych a nizko legovanych
oceli s obsahom cca. do 1% Ni vo
vSetkych polohach. Navrhnuty pre
zvaranie v CO, hlavne pre polohu
PG (zdola-nahor) bez kmitania
horaku. Nizky rozstrek, lahké
oddelovanie trosky a velmi dobry
prenos kvapiek.

Materials for instance:

EN-Designation

DIN-Designation

ol

OERLIKON

T 464 1NiPCJH4 1H5

E81T1-Ni1

GB Applications and properties:
Rutile copper coated flux cored

wire, for welding in all position of
carbon and low alloy steels with
approximately 1% Ni. Designed for
CO, shielding gas especially for
vertical up welding, even without
weaving the torch in order to obtain
small size beads. Low spatters, easy
slag removal and good bead aspect.

EN-Designation

POL Zastosowanie i wlasnosci:
Rutylowy miedziowany drut
rdzeniowy bez szwu do spawania, w
dowolnej pozycji, stali weglowych i
niskostopowych o zawartosci ok. 1%
niklu. Przeznaczony do spawania z
gazem ostonowym CO,,, zwtaszcza
przy spawaniu pionowo w gore,
nawet bez prowadzenia koncowki
tak, aby uzyska¢ mate $ciegi. Maty
rozprysk, tatwe usuwanie zuzla i
fadny wyglad spoiny.

DIN-Designation

S235 to S355 St 37-2 to St 52-3 S(P)275 to S(P)460 StE 285 to StE 460
Please observe admissible operating -ature for weldi ble and base material.
Approvals: ABS, BV, GL, LRS, MRS
All-weld metal chemical analysis %:
0,05 0,50 1,20 0,90

1CEL strength

[N/mm?]
AW > 490

treatment

Mechanical properties of all-weld metal:

Yield Tensile

Elongation

strength o
IN/mm?] As [%]
570 - 670 > 22

Impact energy ISO-V [Joule]

-40 °C
> 60

AW = as welded

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to EN 439:
Consumption:

Form of delivery:

Wire diameter [mm]

EN 439 - C1 (100 Vol. % CO,)

C1(COyp)
12—15 I/min for @ <1,6 mm

Wire cage reel K300 (16 kg)
1,0 only in C5=5kg

1,20 1,60

Further forms of delivery on request.

The above data may change without prior notice.
Type of current/Polarity/Welding positions:

PB

— QUE

TEE

PF
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FLUXOFIL 31 .. FLUXOFIL 40 ..

Rurkovy drét s bazickou naplfiiou pre zvaranie MAG Rurkovy drét s bazickou naplfiou pre zvaranie MAG
[ ] [ |
OERLIKON OERLIKON

Basic tubular cored electrode for MAG-welding Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG Zasadowy drut rdzeniowy bez szwu do spawania MAG

B 18

T424BC3H5/T424BM3H5
E70T-5JH4 / E70T-5MJ H4

Standards: DIN EN 758

AWS/ASME SFA-5.20

POL Zastosowania i wiasnosci:
Zasadowy drut rdzeniowy wytwarza
stopiwo o wysokich wtasnosciach
mechanicznych. Przydatny jest
do spawania ztgczy bardzo
odpornych na pekanie, zwtaszcza
wtedy, gdy stale spawane majg
wyzszg zawarto$¢ wegla. Spoiny
wolne sg od porowatosci, zuzel
jest tatwousuwalny. Na zyczenie
dostepny jest wariant ,nisko-
zuzlowy” FLUXOFIL 31S.

SK Vlastnosti a pouzitie:

Bazicky rurkovy drét s vysokymi
mechanickymi hodnotami.

Vhodny pre velmi pevné a
huzevnaté zvarové spoje, tak ako

i pre zvaranie oceli s vysokym
obsahom uhlika. Zvary bez pérov,
dobra odstranitelnost trosky. Na
poziadanie tiez v prevedeni bez
trosky s ozna¢enim FLUXOFIL 31 S.

GB Applications and properties:
Basic tubular cored electrode
producing weld metal of high
mechanical properties. Suitable for
making very crack resistant and
tough welded joints, especially
when welding steels having a higher
carbon content. Pore-free welds,
easy slag removal. On request, a
low-slag variant “FLUXOFIL 31 S” is
available.

Standards: EN 758

AWS/ASME SFA-5.29

SK Vlastnosti a pouzitie:

Bazicky rarkovy drét, uréeny pre
zvaranie jemnozrnnych oceli.
Zvary su odolné proti trhlinam a
pérom. Minimalny rozstrek, dobra
odstranitelnost trosky, rovhomerny
zvar. Vlyréba sa i v prevedeni
FLUXOFIL 40 mod. s max 1,0 % Ni
pre pouZitie v prostredi kyslych plynov.
Vo zvarovom spoji moze dojst’ ku
zmenam mechanickych hodnét v

T466 INiBC3H5
T46 6 1Ni B M 3 H5

GB Applications and properties:
Basic tubular cored electrode suitable
for welding of fine grain structural
steels. Welded joints are resistant

to cracking and free of pores. Low
spatter, easy slag removal, uniform
bead appearance. Also available as
FLUXOFIL 40 mod. with a maximum
nickel content of 1,0%, according to
sour-gas prescriptions. Depending
on steel quality and plate thickness

E80T5-G H4 / E80T5-GM H4

POL Zastosowania i wtasnosci:
Zasadowy drut rdzeniowy bez szwu
do spawania drobnoziarnistych stali
konstrukeyjnych. Ztacza spawane
sg odporne na pekanie i wolne od
poréw. Mate straty na rozprysk, fatwe
usuwanie zuzla, jednolity wyglad
lica spoiny. Dostepny réwniez jako
FLUXOFIL 40 mod, o maksymalnej
zawartosci niklu 1%, zgodnie z
przepisami dla gazu kwasnego.

zavislosti na kvalite a hribke plechu (cooling conditions) mechanical Wiasnosci mechaniczne spawanego

(podmienky ochladzovania). properties of the welded joint may vary. ztgcza moga by¢ rozne zaleznie od
jakosci stali i grubosci ptyty (warunki
chtodzenia).

Materials for instance:
EN-Designation DIN-Designation
S$235 to S355 St 37-2 to St 52-3 S(P)275 to S(P)355 StE 285 to StE 355 Materials:

EN-Designation

DIN-Designation EN-Designation DIN-Designation

Approvals: TUOV, TUV Austria, DB, Controlas, ABS, BV, DNV, GL, LRS, PRS - StE 255 S(P)275 to S(P)460 StE 285 to StE 460
Analysis of all-weld metal (tvpical values In %): | - | StE 380 | S(P)420 to S(P)460 | StE 420 to StE 460 |

nalysis or all-weld meta pical values in 7). Please observe admissible operating temperature for welding consumable and base material.

0,05 0,35 1,40 Approvals: TUV, DB, Controlas, DNV
Mechanical properties of all-weld metal (single values are typical values): Analysis of all-weld metal (typical values in %):
: Tensile : Impact energy 1SO-V [Joule]
Yield strength Elongation
Heat treatment strength 5

| /;W | 2 420 | 510-610 | 2 22 | 2 120 | 280 | 2 60 | 2 47 | Mechanical properties of all-weld metal:
R > 400 490-590 >22 >120 | 280 | 260 | =47 Yield Tensile Elonga- .
AW = as-welded : Hteat : strength strength e Impact energy ISO-V [Joule]
SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C) feanmen [N/mm?] [N/mm?] As [%] +20 °C 0°C 20°C | -40°C -60 °C
AW > 470 540-640 >24 > 140 > 120 >90 > 60 > 47
| SR | 2460 | 520620 | 224 | 2140 | 2120 | 200 | 260 | =247 |

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - C1 (100 Vol. % CO,)

Shielding gas as to DIN EN 439: C1 (carbon dioxide), M21 (ARCAL 21), M22 (INARC S 8),

Consumption: 12—15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameters [mm] 1,00 1,20 1,40 1,60
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— 7] LEETRE

PB PC PF

AW = as welded
SR = stress relieved ( 2 hrs./580 °C/furnace cooling to 300 °C)

Chemical composition and mechanical properties apply to the use of shielding gas:
EN 439 - C1 (100 Vol. % CO,) at an operating temperature of 100-150 °C

Shielding gas as to EN 439:C1 (CO;), M21 (ARCAL 21), M22 (INARC S 8), M23 (INARC KS 55), M31
Consumption: 12-15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Form of delivery:

Wire cage reel K300 (16 kg) |
Wire diameter [mm] 1,2 1,4 1,6 2,4

Further forms of delivery on request.
Type of current/Polarity/Welding positions:

— QUE

PB  PC
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CITOFLUX M60 A

Rurkovy drét s kovovym praskom pre zvaranie MAG
Tubular metal-cored electrode for MAG-welding
Drut rdzeniowy z rdzeniem metalicznym do spawania MAG

Standards:

SK Vlastnosti a pouzitie:

Rurkovy drét s vybornymi zvaracimi
vlastnostami. Vhodny pre vyrobu
konstrukcii budov a strojov.
Najvhodnejsi je pre zvaranie vo
vodorovnej polohe pre jedno alebo
viac vrstvové spoje Cistych oceli
bez silikatov. Dobré mechanické
vlastnosti zvarov pri — 20 °C.

Materials:

EN-Designation

DIN-Designation

ol

OERLIKON

T422MM2H5

GB Applications and properties:
Metal cored wire giving a fine
aspect to welds. General purpose
mechanical constructions. Civil

engineering. Earthwork appliances.

Specific advantages: downhand
run, single or multi run, almost
silicate free on clean sheet. Good
mechanical characteristics on joint
at -20°C.

EN-Designation

E70C6MH8

POL Zastosowania i wiasnosci:
Drut proszkowy z rdzeniem
metalicznym nadaje spoinie

czysty wyglad. Stosuje sie do
spawania uniwersalnych konstrukcji
mechanicznych, w inzynierii lgdowe;j,
urzadzeniach do robét ziemnych.
Szczegoblne zalety: $cieg podolny,
Scieg pojedynczy lub wielokrotny,
niemal wolny od krzemianéw na
czystym arkuszu. Dobre wtasnosci
mechaniczne ztgcza przy —20°C.

DIN-Designation

S235 to S355

St 37-2 to St 52-3

S(P)275 to S(P)355

StE 285 to StE 355

Approvals:

0,06 1,50

Analysis of all-weld metal (typical values in %):

BV, LRS, DNV, Controlas, FI, DB, TUV

<0,020

<0,020

Heat treatment N/mm?]

Mechanical properties of all-weld metal (sing
Yield strength

Tensile
strength As [%]

N/mm?

500-640

Elongation

Impact energy ISO-V [Joule]

AW = as welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 — M21 (82 Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

M21 (ATAL 5A)

Welding parameters and deposition rate, see:

Form of delivery:
Basket spool K300 (16 kg)
Wire diameters [mm] 1,0 1,2 1,4 1,6

— ELUE

PB PC

PF

CITOFLUX R 00

Rurkovy drét s rutilovou naplfiou pre zvaranie MAG
Rutile tubular cored electrode for MAG-welding, with fast freezing slag
Rutylowy drut rdzeniowy do spawania MAG, z zuzlem szybko-krzepnacym

ol

OERLIKON

DIN EN 758
AWS/ASME SFA-5.18

T423PM1H5/T423 PC1H5
E71T1MJ H4

Standards: EN 758
AWS/ASME SFA-5.20

POL Zastosowania i wlasnosci:
Drut rdzeniowy z topnikiem
rutylowym, o zwigkszonym stopniu
napetnienia. Dzigki tatwej kontroli
jeziorka ciektego metalu posiada on
znakomite wiasnoéci spawalnicze.
Zwigkszony stopien napetnienia
powoduje wzrost gestosci pradu

i wspotczynnika stapiania, czyli
zasadniczo zwieksza predko$é
spawania i prowadzi do oszczednosci

GB Applications and properties:
Rutile flux cored electrode with
enhanced filling degree. Thanks
to its easily controllable weld pool,
it possesses outstanding welding
properties. The enhanced filling
degree results in increased current
carrying capacity and deposition
rate, thus essentially increasing
welding speed and leading to a
saving of time and costs. Low

SK Vlastnosti a pouzitie:

Rutilovy rarkovy drét zo zvySenym
obsahom plniva. Lahkéa kontrola
zvarového kupela, vynikajuce
zvaracie vlastnosti. ZvySeny obsah
plniva umoznuje vacsie prudové
zatazenie a vykon zvarania. To
vedie k Usporam ¢asu a nakladov.
Nizky rozstrek, lahké odstrafiovanie
trosky, vynikajuci vzhlad zvaru s
plynulym prechodom do zakladného

materilu. spatter loss, easy slag removal, czasu i kosztow. Niskie straty na
smooth and finely rippled welds rozprysk, tatwe usuwanie zuzla,
without undercutting into the base gtadkie i drobno sfalowane spoiny bez
metal. podtopien metalu rodzimego.
Materials:

DIN-/AWS-Designation

EN-Designation

DIN-Designation EN-Designation

S235 to S355 St 37-2 to St 52-3 P235 to P355 St37.4to St 52.4

P235GH, P265GH H 1, HIl P295GH 17 Mn 4

L210 to L415 StE 210.7 to StE 415.7 1290, L320 StE 290.7TM, StE 320.7TM
L360 to L485 StE 360.7 TM-StE 415.7 TM | — X42 to X60

- StE 255 S(P)275t0 S(P)420 | StE 285 to StE 420

- AB,D,E - AH32 — EH36

BV, GL, DNV, LRS, RS, ABS, CONTROLAS, TUV, RINA
Analysis of all-weld metal (typical values in %):

Approvals:

0,05 0,50 1,40 <0,020 <0,025

Mechanical properties of all-weld metal (single values are typical values):
Impact energy ISO-V [Joule]

Yield Tensile .
strength strength Elcxlg?/tlon 5

N/mm? N/mm? s [%] -20°C

AW >420 510-610 >24 >80
AW = as-welded
Chemical composition and mechanical properties apply to the use of shielding gas: EN 439 — C1 (100 Vol. % CO,)
Shielding gas as to EN 439: DIN EN 439 — M21 (82 Vol. %Ar +18 Vol. % COy)
C1 (carbon dioxide)

Consumption: 12-15 |/min for @ <1,6 mm

Form of delivery:
Basket spool K300 (16 kg)
Wire diameters [mm] 1,00 1,20 1,60

Heat
treatment

Type of current/Polarity/Welding positions:

=1 LEETEEERE

PB  PC PF PG PF2 PG
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CITOFLUX R 00 C

Rurkovy drét s rutilovou naplfiiou pre zvaranie MAG
Rutile tubular cored electrode for MAG-welding, with fast freezing slag
Rutylow drut rdzeniowy do spawania MAG, z zuzlem szybko-krzepnagcym

ol

OERLIKON

T464 1NiPC 1H5
T4641PC1H5
E81T-1 GH4

Standards: EN 758

AWS/ASME SFA-5.20

T462PC1HS5
E71T-1 H4

POL Zastosowania i wlasnosci:
Rutylowy drut rdzeniowy z
szybkokrzepnacym

zuzlem, czyli dobrej

kontroli jeziorka cieklego metalu,
ma znakomite wiasnosci
spawalnicze w dowolnej pozyciji.
Mate straty na rozprysk, tatwe
usuwanie zuzla przy spawaniu
na podktadce ceramicznej lub
przy wypetnianiu, gtadkie i lekko

SK Vlastnosti a pouzitie:

Rutilovy rarkovy drét zo zvySenym
obsahom plniva. Lahka kontrola
zvarového kupela, vynikajluce
zvaracie vlastnosti. ZvySeny obsah
plniva umozriuje vacsie prudové
zatazenie a vykon zvarania. To
vedie k Usporam ¢asu a nakladov.
Nizky rozstrek, lahké odstrafiovanie
trosky, vynikajuci vzhlad zvaru s
plynulym prechodom do zakladného

GB Applications and properties:
Rutile flux cored electrode with
enhanced filling degree. Thanks
to its easily controllable weld pool,
it possesses outstanding welding
properties. The enhanced filling
degree results in increased current
carrying capacity and deposition
rate, thus essentially increasing
welding speed and leading to a
saving of time and costs. Low

materialu. spatter loss, easy slag removal, pofalowane lico spoiny bez
smooth and finely rippled welds podtopier metalu rodzimego. Drut
without undercutting into the base jest przeznaczona do spawania
metal. w stoczniach i instalacjach
przybrzeznych, do spawania kottow
(rur wodnych ci$nieniowych),
konstrukcji metalowych itp.
Materials:
EN-Designation DIN-Designation EN-Designation | DIN-/AWS-Designation
S185 St 33 S235 to S355 St 37.0 to St 52.0
S235 to S355 St 37-2 to St 52-3 P235 to P355 St 37.4 to St 52.4
P235 St 35.8 P265 St 45.8
P235GH, P265GH H I, HIl P295GH 17 Mn 4
L210to L415 StE 210.7 to StE 415.7 L290, L320 StE 290.7TM, StE 320.7TM
L360 to L485 StE 360.7 TM-StE 415.7 TM - X42 to X60
- StE 255 S(P)275 to S(P)420 StE 285 to StE 420
- A B,D,E - AH32 — EH36

Approvals: GL, DNV, LRS, RS, RINA, MMI
Analysis of all-weld metal (typical values in %):

c s |/ w | P | s

0,05 0,35 1,20 <0,020 <0,025

Mechanical properties of all-weld metal (single values are typical values):
Heat Yield Tensile

strangth Al Elongation Impact energy ISO-V [Joule]
0, o
treatment [N/mm?] [N/mm?] As [%] -20 °C
AW =460 530-680 =20 =50
AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas: EN 439 — C1 (100 Vol. % CO,)
Shielding gas as to EN 439: C1 (carbon dioxide)
Consumption: 12—15 I/min for @ <1,6 mm
Form of delivery:
Basket spool K300 (16 kg) and plastic spool D200 (5kg) ‘
Wire diameters [mm] 1,2
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

=7 LEETEERE

PB PC PF PG  PF2  PG2

CITOFLUX R 00 Ni

Rurkovy drét s rutilovou naplfiou pre zvaranie MAG
Rutile flux cored electrode for MAG-welding
Rutylowy drut rdzeniowy do spawania MAG

Standards:

AWS/ASME SFA-5.20

SK Vlastnosti a pouzitie:

Rutilovy rarkovy drét zo zvySenym
obsahom plniva. Nizky rozstrek,
lahké odstrafiovanie trosky,
vynikajuci vzhlad zvaru s plynulym
prechodom do zakladného materialu.
Pouzitelny pre vSetky polohy
zvarania so zaru¢enou razovou
huzevnatostou do —40°C. Ako
ochranny plyn mozno pouzit zmesny
M21, alebo cisté CO,.

GB Applications and properties:
Rutile flux cored electrode with
enhanced filling degree. Low spatter
loss, easy slag removal, smooth

and finely rippled welds without
undercutting into the base metal. Itis
suitable for all-position welding with
joint impact values down to —40°C.
M21 gas mixture is advisable as well
as CO, as shielding gases.

ol

OERLIKON

POL Zastosowania i wlasnosci:
Drut rdzeniowy z topnikiem
rutylowym o podwyzszonym

stopniu napetnienia. Niskie straty
na rozprysk, tatwe usuwanie zuzla,
gtadkie, z drobng tuska lico spoiny
bez podtopienia metalu rodzimego.
Przydatny do spawania w dowolnej
pozycji przy dobrej udarnosci ztacza
do temperatury -40°C. Zaleca sie
stosowanie, jako gazéw ostonowych,
mieszanki gazu M21 oraz CO,.

Materials:
EN-Designation DIN-Designation EN-Designation DIN-/AWS-Designation
$185 St 33 $235 to S355 St 37.0 to St 52.0
$235 to S355 St 37-2 to St 52-3 P235 to P355 St37.4to St52.4
P235 St 35.8 P265 St45.8
P235GH, P265GH H 1, Hil P295GH 17 Mn 4
L210 to L415 StE 210.7 to StE 415.7 L290, L320 StE 290.7TM, StE 320.7TM
L360 to L485 StE 360.7 TM-StE 415.7 TM - X42 to X60
- StE 255 S(P)275 to S(P)420 StE 285 to StE 420
- A, B,D,E . AH32 — EH36
Approvals: GL, DNV, LRS, RS
Analysis of all-weldmetal (typical values in %):
0,06 0,40 1,20 0,70 <0,015 <0,015

Mechanical properties of all-weld metal (single values are typical values):

Heat treat- Yield strength | Tensile strength Elongation Impact energy ISO-V [Joule]
ment [N/mm?] [N/mm?] A; [%]
AW = 460 530-680 = 20 = 80
AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:

EN 439 — M21 (82 Vol. %Ar +18 Vol. % CO,)

Shielding gas as to EN 439: M21 (ATALS5)
C1 (carbon dioxide)

Consumption: 12-15 I/min for @ <1,6 mm

Form of delivery:
Basket spool K300 (16 kg)
Wire di ters [mm] 1,20

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

=7 LEETEERE

PB PC PF PG PF2  PG2
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CITOFLUX R20 C CITOFLUX R82 SR

Rurkovy drét s rychlo tuhntcou rutilovou napliou pre zvaranie MAG Rurkovy drét s rutilovou naplfiou pre zvaranie MAG

B 24

Rutile flux cored wire for MAG-welding, with fast-freezing slag

Rutylowy drut rdzeniowy do spawania MAG, z zuzlem szybko-krzepnacym

Standards:

DIN EN 758
AWS/ASME SFA-5.29

ol

OERLIKON

T 46 5NiPC 1H10
E81T1 Ni1 H8

SK Vlastnosti a pouzitie:
Rutilovy rurkovy drét s rychlo
tuhntcou troskou, l'ahka kontrola
zvarového kupela, velmi dobré
operacéné vlastnosti vo vetkych
polohach. Nizky rozstrek, lahké
oddelovanie trosky z koreriovych
vrstiev i z vyplfiovych, hladky zvar
z jemnou kresbou s bez vrubovym
prechodom do zakladného
materialu. Tento drét bol vyvinuty
pre zvaranie v lodeniciach, pre
zvaranie nadrzi (tlakovych potrubi
na vodu),kovovych konstrukcii a
offshore.

GB Applications and properties:
Rutile tubular cored electrode

with fast-freezing slag, therefore
easily controllable weld pool and
outstanding welding properties in all
positions. Low spatter loss, easy
slag removal on ceramic or in filling,
smooth and finely rippled welds
without undercutting into the base
metal. This cored wire was designed
as a welding of shipyards, boiler
(pressure water pipes), metallic
framework, offshore.

POL Zastosowania i wlasnosci:
Rutylowy drut rdzeniowy z szybko-
krzepngacym zuzlem, czyli dobrej
kontroli jeziorka ciektego metalu,
ma nadzwyczajne wasnosci
spawalnicze w dowolnej pozyciji.
Mate straty na rozprysk, fatwe
usuwanie zuzla przy spawaniu

na podktadce ceramicznej lub
przy wypetnianiu, gtadkie i lekko
pofalowane lico spoiny bez
podtopien metalu rodzimego. Drut
jest przeznaczona do spawania

w stoczniach i instalacjach
przybrzeznych, do spawania kottéw
(rur wodnych cisnieniowych),

Rutile flux cored el

ectrode for MAG-welding

Rutylowy drut rdzeniowy do spawania MAG

Standards:

DIN EN 758
AWS/ASME SFA-5.29

ol

OERLIKON

T466 INiPM1H5

E 81T1Ni1 M H4

POL Zastosowanie i wlasnosci:
Rutylowy drut z rdzeniowy, ktéry
umozliwia spawanie w dowolnej
pozycji z dobrg udarnoscig przy
—60 °C (stan po spawaniu lub

po PWHT). Przeznaczony do
spawania konstrukcji przybrzeznych,
do budowy statkéw, mostow i
konstrukcji stalowych, zbiornikéw
cisnieniowych. Bardzo tatwy w
uzyciu przy spawaniu pionowo w
goére. Dobre wyniki testow CTOD.

SK Vlastnosti a pouzitie:

Trosku vytvarajuci rutilovy rarkovy
drét pre zvaranie vo vSetkych
polohach so zaru€enou vrubovou
huzevnatostou do —-60°C (po
zvarani a zihani). Uréeny pre
zvaranie v lodeniciach, zvaranie
mostnych konstrukcii, tlakovych
nadob a offshore. Velmi vhodny pre
zvaranie v polohe PF. Vyborné
CTOD vlastnosti.

GB Applications and properties:
Flux cored wire that allows all
positions welding with good impact
at —60 °C (as welded and after
PWHT). Designed for offshore work,
shipbuilding, bridges and structures,
pressure vessels. Very easy to use
for vertical up welding. Good CTOD
results.

Materials for instance:

EN-Designation

DIN-Designation EN-Designation DIN-/AWS-Designation

y : s185 St33 S235 to S355 St37.0 to St 52.0
konstrukcji metalowych itp. S235 to $355 St 37-2 0 St 523 P235 to P355 St37.4to St52.4
Materials: P235 St 35.8 P265 St45.8
EN-Designation | _DIN-Designation EN-Designation DIN-Designation 210 to L415 SIE 210.7 to SIE 415.7 L360 to L485 SIE 360.7 TM-SIE 480.7 TM
1290, L320 SIE 290.7TM, SIE 320.7TM | P235GH, P265GH HI, HIl
S185 St33 S235 to S355 St37.0to St 52.0 ! S Es9oaH 2 n 4
S235 to S355 St37-2 10 St52-3 S(P)235 to S(P)355 SIE 37.4 to SIE 52.4 : SiE 255 S(P)275 to S(P)460 SHE 285 to SIE 460
P235 St 35.8 P265 St 45.8 - A B,D,E F R AH 32 to FH 36
Egggg:’ HIHI P295GH 17 Mn 4 - GS-38 GP240R GS-45
L210 to L415 StE 210.7 to StE 415.7 1290, L320 StE290.7TM, StE320.7TM Approvals: LRS, DNV, CONTROLAS, FI, ABS, RS, RINA
L360 to L485 SIE 360.7 to StE480.7 TM ; X42 to X65 Analveis of allaweld motal (tvpical values in %
; SIE 255 S(P)275 to S(P)460 SIE 285 to SIE 460 ysis of all.-weld metal (typical values in %):
- ABD.E ; AH 32 to EH 36
0,07 1,35 0,30 0,80 <0,015 <0,015

Approvals:

ABS, BV, DNV, LRS, TUV, DB

Analysis of all-weld metal (typical values in %):

0,06 0,50

1,30 0,90

<0,020 <0,020

Mechanical properties of all-weld metal (single values are typical values):

530-680

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:
Form of delivery:

Wire diameters [mm]

DIN EN 439 — C1 (COy)
C1(COy)
12—15 |/min for @ <1,6 mm

Basket spool K300 (16 kg)
1,00

1,20

Type of current/Polarity/Welding positions:

— QUE

PB PC

TEEEE

PF PG PF2  PG2

Mechanical properties of all-weld metal (single values are typical values):
Yield strength

Tensile
strength
[N/mm?]

Elongation Impact energy ISO-V [Joule]

Heat treatment
As [%] -40°C | -50°C | -60°C

[N/mm?]

: Tensile . K AW =460 530-680 =20 =100 =90 =70
Yield strength : Elongation Impact energy ISO-V [Joule] \ SR \ >460 | 530680 | =20 >80 | =70 | =50 |
Heat treatment strength o,
As [%] -40 °C -50 °C AW = as welded

SR = stress relieved (580 °C/2hrs.)

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 — M21 (82 Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to DIN EN 439: M21 (ATAL 5A)

Form of delive

Basket spool K300 (16 kg) and plastic spool D200 (5 kg)

Wire diameters [mm] 1.2

Type of current/Polarity/Welding positions:

=7 LEETEERE

PB PC PF PG PF2  PG2
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CITOFLUX B 00 .. FLUXOFIL 41 ..

Rurkovy drét s bazickou naplfiiou pre zvaranie MAG Rurkovy drét s bazickou naplfiou pre zvaranie MAG
[ ] [ |
OERLIKON OERLIKON

Basic folded strip tubular cored electrode for MAG-welding Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy do spawania MAG Zasadowy drut rdzeniowy bez szwu do spawania MAG
Standards: EN 758 T465BC1H5/T425BM 1H5 Standards: DIN EN 12535 T556 1NiMo B C 3 H5

AWS/ASME SFA-5.20 E71T-5/E71T-5MJ T 554 1NiMo B M 3 H5
E 90T5-G H4 / E 90T5-GM H4

AWS/ASME SFA-5.29
POL Zastosowania i wlasnosci:

Zasadowy drut rdzeniowy przydatny

SK Vlastnosti a pouzitie:
Bazicky rarkovy drét pre zvaranie

GB Applications and properties:
Basic tubular cored electrode suited

nelegovanych a jemnozrnnych oceli.
Vysoké mechanické vlastnosti,
lahké odstrafiovanie trosky. Aj
napriek bazickej charakteristike je
CITOFLUX B0O vhodny na zvaranie
za pouzitia (DC-) pradu v polohach pole, in positional welding (applies
(aplikovatelné len pre priemer 1,2 only to 1,2 mm dia. electrode).

for welding of fine grain structural
steel. High mechanical properties,
easy slag removal. In spite of basic
slag characteristic, CITOFLUX B 00
is suited to be used on DC, negative

do spawania drobnoziarnistej stali
konstrukcyjnej. Wysokie wiasnosci
mechaniczne, fatwe usuwanie zuzla.
Pomimo zasadowej charakterystyki
zuzla, CITOFLUX B 00, podczas
spawania pozycyjnego przytacza si¢
do ujemnego bieguna pradu statego

SK Vlastnosti a oblast’ pouzitia:
Bazicky rarkovy drét, pouzivany
pre zvaranie vysoko pevnych
jemnozrnnych oceli. Minimalny
rozstrek, dobra odstranitelnost
trosky, rovnomerny zvar.

GB Applications and properties:
Basic tubular cored electrode for
welding of high-strength fine grain
structural steels. Low spatter loss,
easy slag removal, uniform bead
appearance.

POL Zastosowania i wlasnosci:
Zasadowy drut rdzeniowy bez szwu
do spawania wysokowytrzymatych
drobnoziarnistych stali
konstrukcyjnych. Mate straty na
rozprysk, tatwe usuwanie zuzla,
jednorodny wyglad lica spoiny.

mm). (stosuje sie tylko do elektrody o
$rednicy 1,2 mm).

Materials: Materials for instance:

EN-Designation

DIN-Designation EN-Designation DIN-Designation

EN-Designation

DIN-Design EN-Designation DIN-Designation

S185 St 33 S235 to S355 St 37.0 to St 52.0 S(P)460, S 620 StE 460, St E 620 — HY 80
S235 to S355 St 37-2 to St 52-3 P235 to P355 St 37.4to St52.4
P235 St 35.8 P265 St45.8 ..
P235GH, P265GH HI, HIl P295GH 17 Mn 4 Approvals: TUV, DB, BWB
L210 to L415 StE 210.7 to StE 415.7 L290, L320 StE 290.7TM, StE 320.7TM Analysis of all-weld metal ical values in %):
L360 StE 360 .7 TM - A St 35, ASt45, A St52 P K
- StE 255 S(P)275 to S(P)355 StE 285 to StE 355
GP240R GS-45 - GS-38, GS-60 0,05 0,40 1,40 1,20 0,40
- A B, D E — _
A | BV GL DNV. LRS. Fl.Control Mechanical properties of all-weld metal (single values are typical values):
pprovals: , GL, 5 , Fl,Controlas = A
Heat " Idth 1;en5|lteh Elongation Impact energy IS
Analysis of all-weld metal (typical values in %): treatment sNr/en?gz sNr/?:gz As [%]
AW 2 560 650-750 220 >120 2110
0,06 0.60 1.50 =0,025 =0,025 [ SR | =540 | 630710 | 220 | >120 | =110 | =80 | =47 | - |
AW = as-welded

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile strength Elongation
[N/mm?] [N/mm?] As [%]

Impact energy ISO-V [Joule] SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)

Heat treatment

Chemical composition and mechanical properties apply to the use of shielding gas:

AW >420 500-640 >20 >120 >60 DIN EN 439 - C1 (100 Vol. % CO,)
SR >420 500-640 >20 >120 >60
‘AW ~ as-welded | | | | | | Shielding gas as to DIN EN 439: C1 (carbon dioxide), M21 (ARCAL 21)

SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)

Consumption: 12-15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameters [mm] 1,2 1,4 1,6

Further forms of delivery on request.

Chemical composition and mechanical properties apply to the use of shielding gas:
EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)
12—15 I/min for @ <1,6 mm

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Basket spool K300 (16 kg)
Wire diameters [mm] 12-16

Type of current/Polarity/Welding positions:

=1 LEETH =1] LEEDE

PB PC PB PC

Type of current/Polarity/Welding positions:
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CITOFLUX R26

Rurkovy drét s rutilovou naplfiiou pre zvaranie MAG
Rutile flux cored electrode for MAG-welding
Rutylowy drut rdzeniowy do spawania MAG

Standards:

SK Vlastnosti a oblast’ pouzitia:
Rutilovy rarkovy drét pre zvaranie
vo vSetkych polohach so zaruéenou
rédzovou huzevnatostou do

— 50 °C (po zvarani). Pre zvaranie
zdvihacich zariadeni (Zeriavy, stipy,
vysokozdvizné voziky...). Tlakové
potrubia, turbiny, opancierované
vozidla, verejné stavby, offshore.

Materials for instance:

DIN EN 12537
AWS/ASME SFA-5.29

GB Applications and properties:
Flux cored wire that allows all
positions welding with good impact
at —50 °C (as welded ). Lifting
equipment (cranes, gantries, fork-
lift trucks). Pressure water pipe
turbines. s,Armour plating, public
works, offshore works.

ol

OERLIKON

POL Zastosowania i wlasnosci:
Drut z rdzeniem rutylowym;
umozliwia spawanie w dowolnej
pozycji, z dobrg udarnoscig

przy -50°C (stan po spawaniu).
Stosuje sie do spawania sprzetu
podno$nikowego (dzwigi, suwnice
bramowe, wozki podnosnikowe),
rur wodnych ci$nieniowych, turbin,
platerowania ptyt pancernych, przy
robotach publicznych, w przemysle
stoczniowym.

EN-Designation
S235 to S620

DIN-Designation
St 37-2 to St 52-3

P235 to P355

EN-Designation

DIN-/AWS-Designation
St 37.4to St 52.4

StE 550 to StE 620

L550 to L620

StE 360.7 TM-StE 620 TM

- X42 to X80 S(P)275 to S(P)620
- HY 80 A,B,D,E F AH 32 to FH 36
Approvals: LRS, DNV, ABS,

Analysis of all-weld metal (typical values in %):

0,08 1,35

0,35 2,20

<0,015

Heat treatment [N/mm?]

Mechanical properties of all-weld metal (sin

Yield strength

Tensile i
Elongation
strength As [%]

N/mm?

le values are typical values):

Impact energy ISO-V [Joule]
-40°C -50°C

AW = as welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 — M21 (82 Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:

M21 (ATAL 5A)
12—-15 |/min for @ <1,6 mm

Basket spool K300 (16 kg) and plastic spool D200 (5 kg) vacuum pack ‘

Wire diameters [mm]

1.2

Type of current/Polarity/Welding positions:

-+ ELUE@

PB PC

PF PF2

FLUXOFIL 42

Rurkovy drét s bazickou naplfiou pre zvaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG

ol

OERLIKON

Aluminate-basic type

T625Mn 2.5NiPM1H5
E 101 T1 G M H4

T 69 6 Mn2NiCrMo B C 3 H5
T 69 6 Mn2NiCrMo B M 3 H5
E110T5-K4 / E110T5-K4M H4

Standards: DIN EN 12535

AWS/ASME SFA-5.29

POL Zastosowania i wlasnosci:
Zasadowy drut rdzeniowy bez szwu,
do spawania wysokowytrzymatych
drobnoziarnistych stali
konstrukcyjnych. Mate straty na
rozprysk, tatwe usuwanie zuzla,
jednorodny wyglad lica spoinyi.

GB Applications and properties:
Basic tubular cored electrode for
welding of high-strength fine grain
structural steels. Low spatter loss,
easy slag removal, uniform bead
appearance.

SK Vlastnosti a oblast’ pouzitia:
Bazicky rarkovy drét, pouzivany
pre zvaranie vysoko pevnych
jemnozrnnych oceli. Minimalny
rozstrek, dobra odstranitelnost
trosky, rovnomerny zvar.

Materials for instance:
EN-Designation [
S620, S690

TOV, TUV Austria, DB, ABS, BV, DNV

DIN-Designation |
SIE 620, StE 690

Approvals:

Mechanical properties of all-weld metal (single values are typical values):

Heat Yield Tensile Elongation Impact energy ISO-V [Joule]
treatment | Sirength strength As [%] +20°C | 0°C | 20°C | -40°C | -60°C
[N/mm?] [N/mm?] 2 i .

AW > 690 760-900 217 > 80 270 > 60 =55 > 47

[ SR | 2670 | 760-840 | 217 | =280 | =270 | 260 | - | - |
AW = as-welded

SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)

Chemical composition and mechanical properties apply to the use of shielding gas:

DIN EN 439 - C1 (100 Vol. % CO,

C1 (carbon dioxide), M21 (ARCAL 21)

12—15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (16 kg) |
Wire diameters [mm] 1,2 1,4 1,6
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

=1 LEETE

PB PC
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FLUXOFIL M 42

Rurkovy drét s kovovym praskom pre zvaranie MAG
Tubular metal-cored electrode for MAG-welding
Drut rdzeniowy z rdzeniem metalicznym do spawania MAG

Standards:

SK Vlastnosti a oblast’ pouzitia:
Bez troskovy rdrkovy drét s kovovym
praskom s vynikajucimi vlastnostami
zvarania v skratovom a sprchovom
obliku s minimalnym rozstrekom.
Dobré znovu zapalenie obluka i

pri studenom konci drétu, preto

je vhodny i pre zvaranie robotom.
Charakteristické vlastnosti su: velky
vykon odtavovania a vysoka rychlost
zvarania, dobra zmacavost, jemné
zvarové spoje a bez vrubové zvary.
Minimalna tvorba kremikovych
ostrovEekov na povrchu zvaru-
viacvrstvové zvaranie bez medzi
Cistenia. Na zaklade dobrej
tvarovatelnosti v oblasti kratkeho
obluka je vhodny pre zvaranie v
polohach. Vynikajuce prekrytie Spary.

Materials for instance:

DIN EN 12535
AWS/ASME SFA-5.28

GB Applications and properties:
Slagless tubular metal powder cored
electrode with outstanding welding
properties in the short-arc and
spray-arc range. Almost spatter-
free when welding in the spray-arc
range. Good restriking, even with
cold wire tip, thus being suitable for
robot application. Due to an easily
controllable weld pool in the short-
arc range, it is suited for positional
welding.

ol

OERLIKON

POL Zastosowania i wiasnosci:
Drut proszkowy bez szwu bez
zuzla, z rdzeniem metalicznym,

o $wietnych wtasnosciach
spawalniczych w zakresie tuku
zwarciowego i tuku natryskowego.
Podczas spawania tukiem
natryskowym niemal brak
rozpryskow. Dobre zajarzenie
powtérne, nawet przy zimnej
koncowce drutu, powoduije, ze
jest przydatny dla stanowisk
zrobotyzowanych. Dzieki

tatwej kontroli jeziorka ciektego
metalu w zakresie tuku zwarciowego
nadaje sig¢ do spawania
pozycyjnego.

EN-Designation
S620, S690

DIN-Designation
StE 620, StE 690

Approvals:

Analysis of all-weld metal (t

0,05 0,50

TUV, DB

ical values in %):

1,60 0,45

Mechanical properties of all-weld metal (sin
Yield Tensile

le values are typical values):

Heat Elongation
e strength strength
760-850 215 = 80 7 2 60 >
[ SR | =269 | 760-850 | 215 | =80 270 | =260 | =47 |
AW = as-welded

SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % COy)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:

Wire diameters [mm]

M21 (ARCAL 21)
12-15 I/min for @ <1,6 mm

Wire cage reel K300 (16 kg)
1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

—+| BT

PB PC

FLUXOFIL 45

Rurkovy drét s bazickou naplfiou pre zvaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG

ol

OERLIKON

T 69 4 Mn2NiCrMo M M 1 H5
E110C-G H4

Standards: DIN EN 12535 T 89 4 Mn2Ni1CrMo B M 3 H5

POL Zastosowania i wlasnosci:
Zasadowy drut rdzeniowy bez szwu
do spawania wysokowytrzymatych
drobnoziarnistych stali
konstrukcyjnych. Latwe usuwanie
zuzla, gtadkie i jednorodne lico
spoiny. Wtasnos$ci mechaniczne
spoiny zalezg od warunkéw
chtodzenia, na ktére wptywajg
doptyw ciepta i temperatura warstwy
poérednie;j.

SK Vlastnosti a oblast’ pouzitia:
Bazicky rurkovy drét, pouzivany
pre zvaranie vysoko pevnych
jemnozrnnych oceli. Minimalny
rozstrek, dobréa odstranitelnost
trosky, rovnomerny zvar.
Mechanické vlastnosti su zavislé
na podmienkach ochladzovania.
Su ovplyviiované medzou klzu a
pracovnou teplotou.

GB Applications and properties:
Basic tubular cored electrode

for welding of high-strength fine
grain structural steels. Easy slag
removal, smooth and uniform
bead appearance. The mechanical
properties of the weld depend

on the cooling conditions. They
are Influenced by heat input and
interpass temperature.

Materials for instance:
EN-Designation |
S890

DIN-Designation |
StE 890

TUV, DB
Analysis of all-weld metal (t

Approvals:
ical values in %):

0,06 0,50 1,70 1,00 1,80 0,40

Mechanical properties of all-weld metal (single values are typical values):
Heat Yield Tensile

Elongation
treatment S

strength As [%]

N/mm? N/mm?

> 890 980-1100

AW = as-welded
Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21)
12-15 |/min for @ <1,6 mm

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameters [mm] 1,2 1,4
Further forms of delivery on request

Type of current/Polarity/Welding positions:

— QUE

PB PC
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FLUXOFIL 35

Rurkovy drét s bazickou naplfiiou pre zvaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG

ol

OERLIKON

Standards: DIN EN 12071

AWS/ASME SFA-5.29

TMoLB C3H5/TMoLBM3H5
E80T5-G H 4/ E80T5-GM H 4

POL Zastosowania i wlasnosci:
Zasadowy drut rdzeniowy bez
szwu przydatny do spawania
odpornych na peifzanie stali
kottowych i rurowych, pracujgcych
w temperaturze do +530°C, jak
réwniez drobnoziarnistych stali
konstrukcyjnych. Spokojny i stabilny
tuk, niskie straty na rozprysk, fatwe
usuwanie zuzla, jednolita i gtadka
powierzchnia spoiny, spoiny bez
poroéw.

SK Vlastnosti a oblast’ pouzitia:
Bazicky rurkovy drét, pre zvaranie
Ziarupevnych kotlovych a
potrubnych oceli pre prevadzkovu
teplotu do 530 °C, pre jemnozrnné
ocele. Kludny a stabilny obluk,
minimalne straty rozstrekom, dobra
odstranitelnost trosky, Cisté zvary,
zvarovy spoj bez pérov.

GB Applications and properties:
Basic tubular cored electrode
suitable for welding of creep
resistant boiler and pipe steels
subjected to operating temperatures
up to 530 °C, as well as fine grain
structural steels. Quiet and stable
arc, low spatter loss, easy slag
removal, uniform and smooth weld
surface, pore-free welds.

Materials for instance:

EN-Designation DIN-Designation EN-Designation

S(P)355 to S(P)460

DIN-Designation
StE 355 to StE 460

Approvals: TUOV, TUV Austria, DB, Controlas

Analysis of all-weld metal (typical values in %):

0,05 0,40 1,40
Mechanical properties of all-weld metal (single values are typical values):
2 Tensile : ISO-V (Joule)
Yield strength Elongation
Heat treatment strength
[N/mm?] N /mgﬁ As [%]
AW > 490 550-650 S 2 >
SR 2 470 520-620 > 22 > 120 2100 280 > 40
N > 310 450-550 > 28 > 140 - - -

AW = as-welded

SR = stress relieved (2 hrs./580 °C/furnace cooling to 300 °C)
N = normalized (30 min./940 °C/air cooling)

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - C1 (100 Vol. % COy)

Hints on use of other shielding gases, see page B 56.

Shielding gas as to DIN EN 439: C1 (carbon dioxide), M21 (ARCAL 21)
Consumption: 12-15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Form of delive|

Wire cage reel K300 (16 kg)

Wire diameters [mm] 1,2 14 1,6

Further forms of delivery on request.
Type of current/Polarity/Welding positions:

— PLA“JE

PB PC

FLUXOFIL 36

Rurkovy drét s bazickou naplfiou pre zvaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG

ol

OERLIKON

Standards: DIN EN 12071

AWS/ASME SFA-5.29

TCrMo1BC3H5/TCrMo1BM3H5
E80T5-B2 H4 / EB0T5-B2M H4

SK Vlastnosti a oblast’ pouzitia:
Bazicky rurkovy drét, uréeny

pre zvéaranie CrMo kotlovych

a potrubnych oceli s vy$Sou
pracovnou teplotou a medzou
pevnosti v te¢eni do 570 °C. Kludny
prenos materialu, minimalne straty
rozstrekom, dobra odstranitelnost’
trosky, rovnomerny zvar bez p6rov.

GB Applications and properties: POL Zastosowania i wiasnosci:
Basic tubular cored electrode Zasadowy drut rdzeniowy bez szwu
suitable for welding of Cr Mo-alloyed  do spawania stali stopowych Cr-Mo
boiler and pipe steels exhibiting high przeznaczonych do budowy kottow
creep rupture strength up to 570 °C. i rurociagow, wykazujacy wysoka
Quiet and smooth fusion, low spatter ~ wytrzymato$¢ na pekanie wskutek
loss, easy slag removal, uniform and pefzania do +570°C. Stapia sig
pore-free weld beads. spokojnie z niskimi stratami na
rozprysk; spoiny sg jednolite i wolne
od poroéw; zuzel jest tatwousuwalny.

Materials for instance:

EN-Designation
13CrMo4-5

DIN-Designation
13 CrMo 44

EN-Designation
G17CrMo5-5

DIN-Designation
GS-17 CrMo 55

Approvals: TUV, TUV Austria, Controlas, DB

Analysis of all-weld metal (typical values in %):

Mechanical properties of all-weld metal (single values are typical values):
Yield strength Tensile strength Elongation
[N/mm?] [N/mm?] As [%]

T > 470 560-660 > 120
N+T 2310 420-520 228 2150
T = tempered (2 hrs./700 °C/furnace cooling to 300 °C)

N + T = norm. + tempered (30 min./920 °C/air cooling + 30 min./700 °C/furnace cooling to 300 °C)

Impact energy ISO-V [Joule]

Heat treatment

Chemical composition and mechanical properties apply to the use of shielding gas:

DIN EN 439 - C1 (100 Vol. % COy)

C1 (carbon dioxide), M21 (ARCAL 21), M22 (INARC S 8),
M23 (INARC KS 55), M24 (ARCAL 24),

12—15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Shielding gas as to DIN EN 439:

Consumption:

Form of delivery:
Wire cage reel K300 (16 kg) \
Wire diameters [mm] 1,2 1,4 1,6

Further forms of delivery on request.

LUE

PA PB PC
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FLUXOFIL 37

Rurkovy drét s bazickou naplfiiou pre zvaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG

Standards:

SK Vlastnosti a oblast’ pouzitia:
Bazicky rarkovy drét, uréeny

pre zvaranie CrMo kotlovych

a potrubnych oceli s vy§Sou
pracovnou teplotou a medzou
pevnosti v te¢eni do 600 °C.
Kludny prenos zvarového kovu,
minimalne straty rozstrekom, dobra
odstranitelnost trosky, rovhomerny
zvar bez pérov.

Materials for instance:
EN-Designation

10CrMo9-10

DIN EN 12071
AWS/ASME SFA-5.29

ol

OERLIKON

TCrMo2B C3H5/TCrMo2BM3H5

GB Applications and properties:
Basic tubular cored electrode,
suitable for welding of Cr Mo-alloyed
boiler and pipe steels, exhibiting
high creep rupture strength up to
600 °C. Quiet and smooth running,
low spatter loss, easy slag removal,
uniform and pore-free weld metal.

DIN-Designation
10 CrMo 9 10

E80T5-G H 4/ E80T5-GM H 4

POL Zastosowania i wiasnosci:
Zasadowy drut rdzeniowy bez szwu
do spawania stali stopowych Cr-Mo
przeznaczonych do budowy kottow
i rurociggéw, wykazujgcy wysoka
wytrzymato$¢ na pekanie wskutek
petzania do +600°C. Spokojne i
gtadkie stapianie, niskie straty na
rozprysk, fatwe usuwanie zuzla,
jednolite i wolne od poréw szwy
spoin.

DIN-Designation
GS-12 CrMo 9 10

FLUXINOX 308 L

Legovany rurkovy drét s rutilovou naplfiou pre zvaranie MAG
Alloyed rutile tubular cored electrode for MAG-welding
Wysokostopowy drut rutylowy do spawania MAG

Standards:

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét

pre zvaranie nestabilizovanych

a stabilizovanych CrNi oceli
metédou MAG. Pre prevadzkové
teploty do 350 °C, Ziaruvzdorny
do cca. 800 °C. FLUXINOX 308

L sa vyznaduje bez rozstrekovym
zvaracim procesom. Troska je i u
kutovych zvarov lahko odstranitelna.
Zvary su ploché s bez vrubovymi
prechodmi. Minimalne poZziadavky
na morenie vdaka obmedzeniu
tvorby nabehovych farieb.

Materials for instance:

No. of Materials

DIN EN 12073
AWS/ASME SFA-5.22
Comparable No. of Materials:

EN-Designation

1.4316

GB Applications and properties:
Alloyed rutile type tubular cored
electrode for welding of unstabilized
and stabilized corrosion resistant
Cr Ni-steels. Suitable for operating
temperatures up to 350 °C, non-
scaling up to about 800 °C. Thanks
to little discoloration of the weld
beads, pickling costs can be kept
low. Flat and smooth weld beads
without undercut.

Joining of alloy steels

No. of Materials

ol

OERLIKON

T199LRM3/T199LRC3
E308LT0-4 / E308LTO-1

POL Zastosowania i wlasnosci:
Wysokostopowy drut rutylowy

do spawania stabilizowanych i
niestabilizowanych stali stopowych
Cr-Ni. Przydatny dla temperatur
roboczych do +350°C, odporny

na tworzenie zgorzeliny do okoto
800°C. Dzigki lekkiemu zabarwieniu
spoin mozna ograniczy¢ koszty
wytrawiania. Ptaskie | gtadkie lico
spoiny bez podtopien.

EN-Designation

Approvals: TOV

Analysis of all-weld metal (typical values in %):

0,06 0,35

0,80

Mechanical

Heat treatment [N/mm?]

T > 450

properties of all-weld metal (sin
Yield strength

strength Elongation

[N/mm?] As [%]
570-670 > 20

Tensile ‘

le values are typical values):

Impact energy ISO-V [Joule]
+20 °C

=100

[ N+T | 2370

500-600 | > 22

=130 \

T = tempered (2 hrs./700 °C/furnace cooling to 300 °C)
N + T = norm. + tempered (40 min./930 °C/air cooling + 40 min./730 °C/furnace cooling to 300 °C)

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:

Form of delive

Wire diameters [mm]

DIN EN 439 - C1 (100 Vol. % CO,)

C1 (carbon dioxide), M21 (ARCAL 21)
12-15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Wire cage reel K300 (16 kg)
1.2 14

1,6

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— QUE

PB  PC

1.4301

X4CrNi18-10 1.4541

X6CrNiTi18-10

Approvals:
Analysis of all-weld metal

TUV, TUV Austria, DB, ABS, BV, DNV, GL, LRS
pical values in %):

<004 | 0,60

1,40 | 20,00

10,00 | 5-10

Mechanical properties of all-weld metal (single values are typical values):

0,2 %

Tensile

Heat treatment Proof stress strength EI(;ng?/tlon Impact energy ISO-V [Joule]
[N/mm?] [N/mm?] s [%]
AW > 350 2520 > 35 247 > 32
AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)

Shielding gas as to DIN EN 439:
Consumption:

12-15 |/min for @ <1,6 mm

Form of delivery:
. WirecagereelK300(15kg) |
Wire diameters [mm] 1,0 1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— QUE

PB PC
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FLUXINOX 308 L-PF

B 36

Legovany rurkovy drét s rychlo tuhntcou rutilovou napliiou pre zvaranie MAG
Alloyed tubular cored electrode with fast-freezing rutile slag for MAG-welding
Wysokostopowy rutylowy drut rdzeniowy z szybko-krzepnacym zuzlem

do spawania MAG

Standards:

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét

s rychlo tuhnucou troskou pre
zvaranie nestabilizovanych a
stabilizovanych CrNi oceli metédou
MAG. Pre prevadzkové teploty

do 350 °C, ziaruvzdorny do cca.
800 °C. FLUXINOX 308 L-PF

sa vyznacuje bez rozstrekovym
zvaracim procesom. Troska je i u

kutovych zvarov lahko odstranitelna.

Zvary su ploché s bez vrubovymi
prechodmi. Minimalne poziadavky
na morenie vdaka obmedzeniu
tvorby nabehovych farieb.
FLUXINOX 308 L-PF je vhodny pre
zvaranie v polohach PD, PE a PF.

Materials for instance:
No. of Materials
1.4301

DIN EN 12073
AWS/ASME SFA-5.22
Comparable No. of Materials:

EN-Designation
X4CrNi18-10

1.4316

GB Applications and properties:
Alloyed rutile type tubular cored
electrode with fast-freezing slag
for welding of unstabilized and
stabilized corrosion resistant Cr
Ni-steels. Suitable for operating
temperatures up to 350 °C,
non-scaling up to about 800 °C.

It is wellsuited for welding in the
horizontal (PD), overhead (PE) and
vertical-up (PF) positions.

1.4541

No. of Materials

ol

OERLIKON

T199LPM1/T199LPC1
E308LT1-4 / E308LT1-1

POL Zastosowania i wlasnosci:
Wysokostopowy rutylowy

drut rdzeniowy z szybko-
krzepnacym zuzlem, do spawania
stabilizowanych i niestabilizowanych
nierdzewnych stali Cr-Ni.
Maksymalna temperatura robocza
stopiwa +350°C, odpornos¢ na
tworzenie zgo-rzeliny do okoto
800°C. Nadaje sie dobrze do
spawania w pozycjach: poziomej
(PD), putapowej (PE) i pionowej w
gore (PF).

EN-Designation
X6CrNiTi18-10

Approvals: TOV

Analysis of all-weld metal (typical values in %):

<0,04 | 0,60

1,40 | 20,00

10,00 | 5-10

Mechanical properties of all-weld metal (single values are typical values):

0,2 %

Heat treatment Proof stress

Tensile :
strength Elongation

Impact energy ISO-V [Joule]

+20 °C -196 °C

[N/mm?]
AW =350

[N/mm?] As [%]
=520 >35

=47 =32

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (15 kg) ‘
Wire diameters [mm] 1,0 1,2

12—15 I/min for @ <1,6 mm

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

—+

w2

PB PC

i

FLUXINOX 307-PF

Legovany rurkovy drét s rychlo tuhntcou rutilovou napliou pre zvaranie MAG
Alloyed tubular cored electrode with fast-freezing rutile slag for MAG-welding

Wysokostopowy rutylowy drut rdzeniowy z szybko-krzepnacym zuzlem

do spawania MAG

Standards:

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét pre
zvaranie metédou MAG bez trhlin
a navaranie zuslachtenych oceli,
pancierovanych plechov, korozii
vzdornych oceli a manganovych
oceli. FLUXINOX 307-PF je mozné
pouzit i pre zvaranie legovanych a
nelegovanych oceli. Zvarovy kov
pre prevadzkové teploty do 300 °C
(zmieSané spoje) a Ziaruvzdorny
do 850 °C. Dalej je nehrdzavejuci
a korézii vzdorny, spevneny pri
tvarneni za studena. FLUXINOX
307-PF je vhodny, na zéklade rychlo
tuhnucej trosky, pre zvaranie v
polohach PD, PE a PF.

Materials for instance:

ing of alloy steels

No. of Materials
1.3401

DIN EN 12073
AWS/ASME SFA-5.22
Comparable No. of Materials:

DIN-Designation
X120 Mn 12

E307T1-G
1.4370

GB Applications and properties:
Alloyed rutile tubular cored electrode
with fast-freezing slag for crack-
resistant joining and surface of heat
treatable steels, armour plates,
corrosion resisting steels and high
manganese steels. It is also suitable
for joining austenitic stainless steels
with unalloyed steels. It is well-
suited for welding in the horizontal
(PD), overhead (PE) and vertical-up
(PF) positions.

ol

OERLIKON

T188MnPM1/T188MnPC1

POL Zastosowania i wlasnosci:
Wysokostopowy rutylowy drut
rdzeniowy z szybko-krzepngcym
zuzlem do tgczenia bez peknie¢
oraz do napawania stali obrabianych
cieplnie, ptyt pancernych, stali
odpornych na korozje oraz stali
manganowych. Przydatny rowniez
do tgczenia austenitycznych

stali nierdzewnych ze stalami
niestopowymi. Bardzo przydatny do
spawania w pozycjach: poziomej
(PD), putapowej (PE) oraz pionowej
w gore (PF).

Joining of dissimilar steels

with
1.4583

alloyed (No. of Materials)

unalloyed (EN-Designation)

S(P)275 to S(P)355

Analysis of all-weld metal (typical values in %):
<0,10 0,70 6,50 19,00 8,50

Mechanical properties of all-weld metal (single values are typical values):

0,2 %
Proof stress
[N/mm?]

AW =350

Heat treatment

Tensile

strength 5

[NIITI mz] As [ A’]
=590 =30

Elongation

Impact energy ISO-V [Joule]
+20 °C

=40

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:

Wire diameter [mm]

DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)
12-15 I/min for @ <1,6 mm

Wire cage reel K300 (15 kg)
1,0

1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

—+

PB PC

i & 2

ks
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ol

OERLIKON

T2312LPM1/T2312LPC1
E309LT1-4 / E309LT1-1

B 38

FLUXINOX 309 L

Legovany rurkovy drét s rutilovou naplnou pre zvaranie MAG
Alloyed rutile tubular cored electrode for MAG-welding
Wysokostopowy rutylowy drut proszkowy do spawania MAG

ol

OERLIKON

Standards: DIN EN 12073 T2312LRM3/T2312LRC3
AWS/ASME SFA-5.22 E309LT0-4/ E309LTO-1
Comparable No. of Materials: 1.4332

H Zastosowania i wtasnosci:
Wysokostopowy drut rutylowy do
taczenia stali wysokostopowych
Cr i CrNi(Mo), jak rowniez do
napawania austenitycznych
warstw nierdzewnych. Najwyzsza
temperatura robocza stopiwa dla
ztaczy réznoimiennych wynosi
300 °C. Stopiwo jest odporne

na tworzenie zgorzeliny do
850°C. Podgrzewanie wstepne

i temperatura miedzy$ciegowa
powinna by¢ kalkulowana z
uwzglednieniem spawanego metalu.

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét pre
zvaranie vysoko legovanych Cr

a CrNi(Mo) oceli s nelegovanymi
metédou MAG, dalej pre zvaranie
nehrdzavejucich oceli a platovanie.
Najvyssia prevadzkova teplota
zmie$anych spojov 300 °C, zvarovy
kov je Ziaruvzdorny do 850 °C.
Pred ohrev a teplota medzi vrstiev
su zavislé na zakladnom materialy.
FLUXINOX 309 L sa vyznacuje

bez rozstrekovym procesom
zvarania. Jemné zvary, velmi lahké
odstranovanie trosky, ploché, bez
vrubové zvary a Cisté povrchy zvaru.

GB Applications and properties:
Alloyed rutile tubular cored electrode
for joining high-alloyed Cr - and
CrNi(Mo) steels, as well as for
depositing austenitic stainless
claddings. Highest operating
temperature for dissimilar joints is
300°C. Weld metal non-scaling up
to 850° C. Preheating and interpass
temperature should be calculated
according to the base metal used.

Materials for instance:

Joining of alloy steels

alloyed (No. of Materials) with

unalloyed (EN-Designation)
S(P)275 to S(P)355

Analysis of all-weld metal (typical values in %):

<0,04 | 0,60 | | 24,00 |

Mechanical properties of all-weld metal (single values are typical values):
0,2 % Tensile
Proof stress strength

i Impact energy ISO-V [Joule]
Heat treatment Elongation

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

M21 (ARCAL 21), C1 (carbon dioxide)
12—15 I/min for @ <1,6 mm

Form of delivery:
Wire cage reel K300 (15 kg)
Wire diameter [mm] 1,0 1,2
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— PLA“JE

PB PC

FLUXINOX 309 L-PF

Legovany rurkovy drét s rychlo tuhntcou rutilovou napliou pre zvaranie MAG
Alloyed tubular cored electrode with fast-freezing rutile slag for MAG-welding

Wysokostopowy rutylowy drut proszkowy z szybkokrzepnacym zuzlem

do spawania MAG

Standards:

DIN EN 12073
AWS/ASME SFA-5.22

Comparable No. of Materials: 1.4332

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét s
rychlo tuhnucou troskou pre zvaranie
vysoko legovanych Cr a CrNi(Mo)
oceli s nelegovanymi ocelami
metdédou MAG, alebo pre platovanie.
Najvyssia prevadzkova teplota
zmiesanych spojov 300 °C, zvarovy
kov je Ziaruvzdorny do 850 °C.

Pred ohrev a teplota medzi vrstiev
su zavislé na zakladnom materialy.
FLUXINOX 309 L-PF sa vyznacuje
bez rozstrekovym procesom
zvarania. Jemné zvary, velmi lahké
odstranenie trosky, ploché, bez
vrubové zvary a Cisté povrchy zvaru.
FLUXINOX 309 L-PF je vhodny, pre
zvaranie v polohach PD, PE a PF.

Materials for instance:

alloyed (No. of Materials) with

GB Applications and properties:
Alloyed rutile tubular cored electrode
for joining high-alloyed Cr- and Cr Ni
(Mo)- steels with unalloyed steels,
as well as for depositing austenitic
stainless claddings. Highest
operating temperature for dissimilar
joints is 300 °C. Weld metal is
nonscaling up to 850 °C. It is well-
suited for welding in the horizontal
(PD), overhead (PE) and vertical-up
(PF) positions.

Joining of dissimilar steels

POL Zastosowania i wlasnosci:
Wysokostopowy rutylowy drut
rdzeniowy do taczenia stali
wysokostopowych Cr oraz Cr-NI-
(Mo) z niestopowymi, jak rowniez
do napawania austenitycznych
warstw nierdzewnych. Najwyzsza
temperatura robocza stopiwa dla
ztgczy réznoimiennych wynosi
+300°C, odporno$¢ na tworzenie
zgorzeliny do okoto 850°C. Drut
dobrze dostosowany jest do
spawania w pozycjach: poziomej
(PD), putapowej (PE) i pionowej w
gore (PF).

unalloyed (EN-Designation)

1.4583 S(P)275 to S(P)355
Approvals: TOV, GL, LRS
Analysis of all-weld metal (typical values in %):
<0,04 0,60 1,50 24,00 13,00 <0,020 <0,020

Mechanical properties of all-weld metal (single values are typical values):

0,2 %
Proof stress

Heat treatment

AW

Tensile

strength Elongation

As [%]

Impact energy ISO-V [Joule]

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (15 kg)
Wire diameter [mm] 1,0 1,2

M21 (ARCAL 21), C1 (carbon dioxide)

12—15 |/min for @ <1,6 mm

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— QUE

PB PC

ks
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FLUXINOX 309 Mo L .. FLUXINOX 309 Mo L-PF ..

Legovany rurkovy drét s rutilovou naplnou pre zvaranie MAG Legovany rurkovy drét s rychlo tuhntcou rutilovou napliou pre zvaranie MAG
[ ] [ |
OERLIKON OERLIKON

Alloyed rutile tubular cored electrode for MAG-welding Alloyed tubular cored electrode with fast-freezing rutile slag for MAG-welding
Wysokostopowy rutylowy drut rdzeniowy do spawania MAG Wysokostopowy rutylowy drut rdzeniowy z szybko-krzepnacym zuzlem
Standards: DIN EN 12073 T23122LRM3/T23122LRC3 Standards: DIN EN 12073 T23122LPM1/T23122LPC1

do spawania MAG
AWS/ASME SFA-5.22 E309LMoT0-4 / E309LMoT0-1 AWS/ASME SFA-5.22 E309MoLT1-4 / E309MoLT1-1

B 40

Comparable No. of Materials: 1.4459

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét pre
zvaranie vysoko legovanych Cr

a CrNi(Mo) oceli s nelegovanymi
metédou MAG, dalej pre zvaranie
nehrdzavejucich oceli a platovanie.
Najvyssia prevadzkova teplota
zmies$anych spojov je 300 °C.
FLUXINOX 309 Mo L sa vyznaduje
bez rozstrekovym procesom
zvarania. Jemné zvary, velmi lahké
odstranovanie trosky, ploché, bez
vrubové zvary a lesklé povrchy
zvaru. Zvarovy kov s obsahom
cca. 20 % feritu je odolny proti
vzniku trhlin, preto je vhodny ako
medzivrstva pri zvarani oceli s
vysokym obsahom uhlika.

Materials for instance:

alloyed (No. of Materials) with

1.4583

GB Applications and properties:
Alloyed rutile tubular cored electrode
for joining high-alloyed steels with
unalloyed steels, as well as for
depositing austenitic stainless
claddings. Highest operating
temperature for dissimilar joints

is 300 °C. The weld metal, having
about 20 % ferrite, is crack-resistant
and therefore well-suited for buffer
layers on high-carbon, weld-critical
steel grades.

Joining of dissimilar steels

POL Zastosowania i wlasnosci:
Wysokostopowy drut rutylowy do
taczenia stali wysokostopowych
z niestopowymi, jak réwniez

do napawania austenitycznych
warstw nierdzewnych. Najwyzsza
temperatura robocza stopiwa dla
ztgczy réznoimiennych wynosi
300°C. Stopiwo zawierajace

ok. 20% ferrytu jest odporne

na pekanie i dlatego bardzo
przydatne do wykonania warstw
buforowych na wysokoweglowych

trudnospawalnych gatunkach stali.

unalloyed (EN-Desig

Analysis of all-weld metal (typical values in %):

Ferrite

0,2 %

Mechanical properties of all-weld metal (sing

JEnsilc Elongation

le values are typical values):

Comparable No. of Materials: 1.4459

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét s
rychlo tuhnuicou troskou pre zvaranie
vysoko legovanych Cr a CrNi(Mo)
oceli s nelegovanymi ocelami
metédou MAG, a pre platovanie.
Najvyssia prevadzkova teplota
zmieSanych spojov je 300 °C.
FLUXINOX 309 Mo L sa vyznacuje
bez rozstrekovym procesom
zvarania. Jemné zvary, velmi lahké
odstrariovanie trosky, ploché, bez
vrubové zvary a lesklé povrchy zvaru.
Zvarovy kov s obsahom cca. 20 %
feritu je odolny proti vzniku trhlin,
preto je vhodny ako medzivrstva pri
zvarani oceli s vysokym obsahom
uhlika. FLUXINOX 309 Mo L-PF je
vhodny, pre zvaranie v polohach PD,
PE a PF.

Materials for instance:

alloyed (No. of Materials) with
1.4583

GB Applications and properties:
Alloyed rutile tubular cored electrode
for joining high-alloyed Cr- and Cr Ni
(Mo)- steels with unalloyed steels,
as well as for depositing austenitic
stainless claddings. Highest
operating temperature for dissimilar
joints is 300 °C. It is well-suited

for welding in the horizontal (PD),
overhead (PE) and vertical-up (PF)
positions.

Joining of dissimilar steels

POL Zastosowania i wlasnosci:
Wysokostopowy rutylowy

drut rdzeniowy do tgczenia

stali wysokostopowych Cr

oraz Cr-Ni-(Mo) ze stalami
niestopowymi, jak rowniez do
napawania austenitycznych
warstw nierdzewnych. Najwyzsza
temperatura robocza stopiwa dla
ztgczy réznoimiennych wynosi
300°C. Drut nadaje sie dobrze do
spawania w pozycjach: poziomej
(PD), putapowej (PE) i pionowej w
gore (PE).

unalloyed (EN-Designation)
S(P)275 to S(P)355

Analysis of all-weld metal (typical values in %):

c T o | N | Mo Ferrite
<0,04 0,70 1,50 24,00 13,00 2,50 12-20

Mechanical properties of all-weld metal (single values are typical values):

. Impact energy ISO-V [Joule] 0.2 % T I
eat treatment Proof stress strength 5 2% ensile : Impact energy ISO-V [Joule]
[N/mm?] [N/mm?] As [%] +20 °C Heat treatment Proof stress strength Elongetlon
AW 2350 As [%] +20 °C

2550 225

240

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)

Shielding gas as to DIN EN 439:
Consumption:

12-15 I/min for @ <1,6 mm

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)

Shielding gas as to DIN EN 439:
Consumption:

12-15 I/min for @ <1,6 mm

Form of delivery:
Wire cage reel K300 (15 kg)
Wire diameter [mm] 1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— ELUE

PB PC

Form of delivery:
Wire cage reel K300 (15 kg)
Wire diameter [mm] 1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

= LEETEE

PB PC
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FLUXINOX 22.9.3 L-PF

Legovany rurkovy drét s rychlo tuhntcou rutilovou napliiou pre zvaranie MAG

Alloyed tubular cored electrode with fast-freezing rutile slag

Wysokostopowy rutylowy drut rdzeniowy z szybko-krzepnacym zuzlem

do spawania MAG

Standards:

DIN EN 12073
AWS/ASME SFA-5.22

Comparable No. of Materials: 1.4462

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drot

s rychlo tuhnicou troskou

pre zvaranie a platovanie
nehrdzavejlcich feriticko-
austenitickych duplexnych oceli.
Zvarovy kov obsahuje cca. 30

% feritu a ca.70 % austenitu. Je
zvlast odolny proti jamkovej, medzi
krystalickej korozii a korozii pod
napatim v chloridovych a sirnatych
médiach. NajcastejSie pouzitie

je predovsetkym v chemickom
priemysle a v oblasti offshore pri
prevadzkovych teplotach do 250
°C. Vdaka rychlo tuhnucej troske
je vhodny, pre zvaranie v polohach
PD, PE a PF.

Materials for instance:

ng of alloy steels

No. of Materials

EN-Designation

GB Applications and properties:
Alloyed rutile tubular cored
electrode, suitable for joining and
cladding of corrosion resistant
ferritic-austenitic Duplex steels.
Weld metal consists of 30 %
ferrite and 70 % austenite and

is particularly resistant to pitting,
crevice corrosion cracking in
chloride- and hydrogen- sulphide
bearing media. Thanks to its
fast-freezing slag, it is well-suited
for welding in the horizontal (PD),
overhead (PE) and vertical-up (PF)
positions.

X2CrNiMoN 22- 5-3

alloyed (No. of Materials) with

ol

OERLIKON

T2293NLPM1/T2293NLPC1
E2209T1-4 / E2209T1-1

POL Zastosowania i wlasnosci:
Wysokostopowy rutylowy drut
rdzeniowy przydatny do taczenia i
platerowania odpornych na korozje
ferrytyczno-austenitycznych stali
typu dupleks. Stopiwo zawiera
30% ferrytu i 70% austenitu i jest
szczegolnie odporne na wzery,
korozje szczelinowg oraz pgkanie
wskutek naprezen w $rodowisku
zawierajacym chlorki i siarkowodor.
Dzieki szybkokrzepngcemu zuzlowi
jest bardzo przydatny do spawania
w pozycji poziomej (PD), putapowej
(PE) i pionowej w goére (PF).

ng of dissimilar steels

unalloyed (EN-
Designation)
P265GH, S235,5355

Approvals: TUV

Analysis of all-weld metal (typical values in %):

Ferrite

<0,04 0,70

3,00 0,10 35-45

0,2 %

Heat treatment Proof stress

[N/mm?]
2450

Mechanical properties of all-weld metal (single values are typical values):

Tensile :
strength Elc;\ng?/tlon
[N/mm?] s (%]

2690 220

Impact energy ISO-V [Joule]
+20 °C -60 °C
232

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:

DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)

12-15 I/min for @ <1,6 mm

Legovany rurkovy drét s rutilovou naplfiou pre zvaranie MAG
Alloyed rutile tubular cored electrode for MAG-welding
Wyskostopowy rutylowy drut rdzeniowy do spawania MAG

Standards:

DIN EN 12073
AWS/ASME SFA-5.22

Comparable No. of Materials: 1.4462

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy

drot pre zvaranie a platovanie
nehrdzavejucich feriticko-
austenitickych duplexnych oceli.
Zvarovy kov obsahuje cca. 30

% feritu a ca.70 % austenitu. Je
zvlast odolny proti jamkovej, medzi
krystalickej korézii a kordzii pod
napétim v chloridovych a sirnatych
médiach. NajCastejSie pouzitie

je predovsetkym v chemickom
priemysle a v oblasti offshore pri

prevadzkovych teplotach do 250 °C.

Materials for instance:

Joining of alloy steels
EN-Designation

No. of Materials

GB Applications and properties:
Alloyed rutile tubular cored
electrode, suitable for joining and
cladding of corrosion resisting
ferritic-austenitic Duplexsteels.
Weld metal consists of 30 %

ferrite and 70 % austenite and

is particularly resistant to pitting,
crevice corrosion and stress
corrosion cracking in chloride- and
hydrogen sulphide- bearing media.
It is preferably applied in the
construction of chemical plants and
in off shore weldments at operating
temperatures up to 250 °C.

ol

OERLIKON

T2293NLRM3/T2293NLRC3
E2209T0-4 / E2209T0-1

POL Zastosowania i wiasnosci:
Wysokostopowy rutylowy drut
rdzeniowy przydatny do faczenia i
platerowania odpornych na korozje
ferrytyczno-austenitycznych stali
typu dupleks. Stopiwo zawiera
30% ferrytu i 70% austenitu i jest
szczegdlnie odporne na wzery,
korozje szczelinowg oraz pekanie
wskutek naprezen w srodowisku
zawierajgcym chlorki i siarkowodor.
Najczesciej stosowany jest do
budowy instalacji chemicznych
oraz przybrzeznych konstrukcji
spawanych o temperaturach
roboczych stopiwa do 250°C.

Joining of dissimilar steels

X2CrNiMoN 22-5-3

alloyed (No. of Materials) with

unalloyed (EN-Designation)
P265GH, S235, S355

Approvals: TOV

Analysis of all-weld metal (typical values in %):

Ferrite

<0,04 0,70 1,20

3,00 0,10 35-45

0,2 %

Mechanical properties of all-weld metal (sin

le values are typical values):
Tensile

Impact energy ISO-V [Joule]

Elongation
Heat treatment Proof stress strength o 5 5
[N/mm?] [N/mm?] As [%] +20 °C -60 °C
AW 2450 2690 220 247 232
AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:

DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % COy)

M21 (ARCAL 21), C1 (carbon dioxide)

12—15 I/min for @ <1,6 mm

Form of delivery:
Wire cage reel K300 (15 kg) |
Wire diameter [mm] 1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— +| WM

PB  PC

Form of delivery:
Wire cage reel K300 (15 kg) \
Wire diameter [mm] 1,20 1,60

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

-+ ELUE

PB PC
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FLUXINOX 316 L

Legovany rurkovy drét s rutilovou naplnou pre zvaranie MAG
Alloyed rutile tubular cored electrode for MAG-welding
Wysokostopowy rutylowy drut rdzeniowy o spawania MAG

ol

OERLIKON

Standards: DIN EN 12073 T19123LRM3/T19123LRC3
AWS/ASME SFA-5.22 E316LT0-4 / E316LT0-1
Comparable No. of Materials: 1.4430

POL Zastosowania i wlasnosci:
Wysokostopowy drut rutylowy

do spawania stabilizowanych i
niestabilizowanych nierdzewnych
stali Cr-Ni-Mo. Stopiwo jest odporne
na rozpad ziarna przy roboczych
temperaturach do 400°C, odpornosé
na tworzenie zgorzeliny do okoto
800°C. Dzigki tylko nieznacznemu
zabarwieniu spoiny mozna obnizy¢
koszt wytrawiania.

GB Applications and properties:
Alloyed rutile tubular cored electrode
for welding of unstabilized and
stabilized corrosion resistant Cr Ni
Mo-steels. Weld metal is resistant
to grain disintegration up to 400 °C,
non-scaling up to 800 °C. Thanks to
only little discoloration of the welds,
pickling costs can be kept low.

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drot

pre zvaranie nestabilizovanych a
stabilizovanych nehrdzavejucich
CrNiMo oceli metédou MAG.
Odolnost proti rozpadu zrna do
400 °C, ziaruvzdorna do 800 °C.
FLUXINOX 316 L sa vyznacuje
temer bez rozstrekovym procesom
zvarania. Troska je lahko
odstranitelna i u katovych zvarov.
Zvary su ploché s bez vrubovymi
prechodmi do zakladného materialu.

Materials for instance:
EN-Designation No. of Materials EN-Designation
1.4401 X5CrNiMo17-12-2 1.4571 X 6CrNiMoTi17-12-2

No. of Materials

Approvals: TUV, TOV Austria, DB, ABS, BV, DNV, GL, LRS

Analysis of all-weld metal (typical value sin %):

Ferrite

<0,04 0,60 1,50 19,00 12,00 2,80 5-10

Mechanical properties of all-weld metal (single values are typical values):

0,2 % Tensile Impact energy ISO-V [Joule]
Proof stress strength As [%]

[N/mm?] [N/mm?] +20 °C -110 °C
AW 2320 2510 230 247 232
AW = as-welded

Elongation

Heat treatment

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)
12—15 I/min for @ <1,6 mm

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (15 kg)
Wire diameter [mm] 1,0 1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

-+ E“JE

PB PC

FLUXINOX 316 L-PF

Legovany rurkovy drét s rychlo tuhntcou rutilovou napliou pre zvaranie MAG
Alloyed tubular cored electrode with fast-freezing rutile slag for MAG-welding

Wysokostopowy rutylowy drut rdzeniowy z szybko-krzepnacym zuzlem

do spawania MAG

Standards:

DIN EN 12073
AWS/ASME SFA-5.22

Comparable No. of Materials: 1.4430

SK Vlastnosti a oblast’ pouzitia:
Legovany rutilovy rarkovy drét

s rychlo tuhnuicou troskou pre
zvaranie nestabilizovanych a
stabilizovanych nehrdzavejucich
CrNiMo oceli metédou MAG.
Odolnost proti rozpadu zrna do

400 °C, Ziaruvzdorna do 800 °C.
FLUXINOX 316 L sa vyznacuje
temer bez rozstrekovym procesom
zvarania. Troska je lahko
odstranitelna i u kitovych zvarov.
Zvary su ploché s bez vrubovymi
prechodmi do zékladného materialu.
FLUXINOX 316 L-PF je velmi
vhodny pre zvaranie v polohach PD,
PE a PF.

Materials for instance:

No. of Materials

EN-Designation

GB Applications and properties:
Rutile tubular cored electrode

with fast-freezing slag suitable

for welding of unstabilized and
stabilized corrosion resistant Cr Ni
Mo-steels. Weld metal is resistant to
grain disintegration up to 400°C, and
non-scaling up to 800 °C. It is well-
suited for welding in the horizontal
(PD), overhead (PE) and vertical-up
(PF) positions.

Joining of alloy steels

No. of Materials

ol

OERLIKON

T19123LPM1/T19123LPC1
E316LT1-4 / E316LT1-1

POL Zastosowania i wlasnosci:
Wysokostopowy rutylowy drut
rdzeniowy z szybko-krzepngcym
zuzlem do spawania stabilizowanych
i niestabilizowanych nierdzewnych
stali Cr-Ni-Mo. Stopiwo jest odporne
na rozpad ziarna do temperatury
roboczej 400°C, odpornosé na
tworzenie zgorzeliny do okoto
800°C. Dobrze nadaje sie do
spawania w pozycjach: poziomej
(PD), putapowej (PE) i pionowej w
gore (PF).

EN-Designation

X5CrNiMo17-12-2

X6CrNiMoTi17-12-2

Approvals:

TOV, LRS

Analysis of all-weld metal (typical values in %):

0,2 %

Heat treatment Proof stress

[N/mm?]

Mechanical properties of all-weld metal (single values are typical values):

Tensile :
strength EIc;\ngs/tlon
[N/mm?] s [%]

Impact energy ISO-V [Joule]
+20 °C -110 °C

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - M21 (82 Vol. % Ar + 18 Vol. % CO,)

M21 (ARCAL 21), C1 (carbon dioxide)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:

12-15 I/min for @ <1,6 mm

Wire cage reel K300 (15 kg)

Wire diameter [mm]

1,0

1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

-+ QUE

PB PC

TI
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FLUXOFIL 52

Rurkovy drét s bazickou naplfiou pre navaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG

ol

OERLIKON

MSG 1-GF-M21-350-P
MSG 1-GF-C1-350-P

Standards: DIN 8555

FLUXOFIL 58

Rurkovy drét s bazickou naplfiou pre navaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy bez szwu do spawania MAG

ol

OERLIKON

Standards: DIN 8555 MSG 6-GF-M21-60-GP

MSG 6-GF-C1-60-GP

SK Vlastnosti a oblast’ pouzitia:
Bazicky rurkovy drét pre navaranie
strednej tvrdosti, pre diely vystavené
oteru s velkym razovym

zatazenim. Diely vystavené oteru,
ako su lanové kladky, srdcovky
vyhybiek, obehové valce, operné
valce, vence, retazové ¢lanky.
Obrabatelné trieskovym obrabanim,
mozné kalenie plamerfiom nebo
indukéné. Pred navaranim krycej
vrstvy by mala byt teplota medzi
vrstiev max. 250 °C. Vytvorenie
medzi vrstvy drétom (FLUXOFIL
31) je nutné len u tazko zvaritelnych
zakladnych materialov.

Approvals: DB

GB Applications and properties:
Basic tubular cored electrode for
hardfacing of wearing parts, such
as pulleys, rollers, caterpillar track
rollers, sprockets. It delivers a weld
metal of medium hardness, still
machinable by chip-forming. Weld
metal is tough and free of cracks
and therefore resistant to shock
and impact. It is suitable for flame
and inductive hardening. Before
depositing top layer, interpass
temperature should not exceed 250
°C. A buffer layer, using FLUXOFIL
31, is only required for higly
hardenable base metals.

Analysis of all-weld metal (typical values in %):

POL Zastosowania i wlasnosci:
Zasadowy drut rdzeniowy bez szwu
do napawania utwardzajgcego
czesci zuzywajacych sie takich,
jak: krazki, rolki, rolki napedu
gasienicowego, zgby. Wytwarza
Srednio-twarde stopiwo podatne na
obrobke skrawaniem. Stopiwo jest
ciggliwe i wolne od peknie¢, czyli
odporne na wstrzasy i uderzenia.
Stopiwo nadaje sie do hartowania
ptomieniowego oraz indukcyjnego.
Przed napawaniem warstwy gornej,
temperatura warstwy posredniej nie
moze przekracza¢ 250°C. Warstwa
buforowa wykonana drutem
FLUXOFIL 31, wymagana jest
jedynie dla materiatow
trudnospawalnych.

SK Vlastnosti a oblast’ pouzitia:
Bazicky rurkovy drét pre navaranie
huzevnatych a oteru vzdornych
vrstiev na diely ktoré su vystavené
silnému oteru. Diely vystavené
oteru, ako su diely bagrov,
koréekové rypadla, drapaky,

dopravniky, kladiva, drviace ¢eluste.

Zvarovy kov je bez trhlin, bez pérov
a odolny proti rAzovému zatazeniu.
Zvarovy kov je obrabatelny len
brasenim. Vytvorenie medzi vrstvy
drétom (FLUXOFIL 31) je nutné
len u tazko zvaritelnych zakladnych
materialov.

Approvals: DB

GB Applications and properties:
Basic tubular cored electrode for
hardfacing of wearing parts, such
as excavator parts, scraper blades,
dipper teeths, worm conveyors,
beaters, crusher jaws, crusher
cones, subjected to heavy wear.
Weld metal is tough, free of cracks
and therefore resistant to shock and
impact. Machining is only possible
by grinding. A tough buffer layer with
FLUXOFIL 31 is only required with

highly weld-susceptible base metals.

Analysis of all-weld metal (typical values in %):

POL Zastosowania i wlasnosci:
Zasadowy drut rdzeniowy bez szwu
do napawania utwardzajgcego
czegsci zuzywajacych sie takich, jak
czgsci koparek, ostrza zwatowarki,
zeby czerpaka, przenosniki
Slimakowe, bijaki, szczeki kruszarek
i stozki kruszarek, ulegajacych
znacznemu zuzyciu. Stopiwo jest
ciggliwe, wolne od spekan i dlatego
odporne na wstrzasy i uderzenia.
Mozliwa jest jedynie obrébka za
pomocg szlifowania. Ciggliwa
buforowa warstwa wykonana drutem
FLUXOFIL 31 wymagana jest
jedynie przy bardzo wrazliwych na
spawanie metalach rodzimych.

0,25 0,60 1,50 1,60

Mechanical properties of all-weld metal (single values are typical values):
Heat treatment
AW 325-375

Hardness [HB]

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - C1 (100 Vol. % CO,)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (16 kg) |
Wire diameter [mm] 1,4 1,6 2,00 2,40

Further forms of delivery on request.

C1 (carbon dioxide), M21 (ARCAL 21)
12-15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Type of current/Polarity/Welding positions:

0,45 0,60 1,60 5,50 0,60

Mechanical properties of all-weld metal (single values are typical values):
Heat treatment Hardness [HB]
AW 57-62

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:
DIN EN 439 - C1 (100 Vol. % COy)

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameter [mm] 1,4 1,6 2,00 2,40

Further forms of delivery on request.

C1 (carbon dioxide), M21 (ARCAL 21)
12-15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Type of current/Polarity/Welding positions:

I

PA PB
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FLUXOFIL 66

Ruarkovy drét bez trosky pre navaranie
Alloyed tubular cored electrode without slag materials for MIG/IMAG-welding
Wysokostopowy drut rdzeniowy bez zuzla do spawania MIG/IMAG

.

OERLIKON

FLUXODUR 62-0

Rurkovy drét z vlastnou ochranou pre navaranie
Slagless alloyed tubular cored electrode for metal-arc welding
Wysokostopowy drut rdzeniowy bez szwu bez zuzla do spawania tukowego

ol

OERLIKON

B 48

SK Vlastnosti a oblast’ pouzitia:
Diely vystavené oteru, ako valcové
drvice, dopravniky, Celisti bagrov
atd. Bez troskovy kovovym praskom
plneny drét pre navaranie oteru
vzdornych vrstiev vysokej tvrdosti
metédou MIG/MAG. Zvarovy

kov je odolny proti trhlinam a
vykazuje vysoky odpor proti
rdzovému zatazeniu a oteru. Pri
velkych hrubkach je doporuc¢ené:
len posledné dve vrstvy navarit

s FLUXOFIL 66 a na spodné

vrstvy pouzit FLUXOFIL 31 alebo
FLUXOFIL 35. Trieskové obrabanie
nie je mozné.

Tvrdé fazy rarkového drétu su vo
forme zvlastnych karbidov.

GB Applications and properties:
Suitable for roll type crushers, worm
conveyors, scraper blades, dipper
teeth etc. Slagless tubular metal
powder cored electrode for wearing
overlays of high hardness. Weld
metal is crack resistant and highly
resistant to impact and abrasion.

In the case of thick overlays, it is
recommended to weld only the last
two layers with FLUXOFIL 66 and
to use FLUXOFIL 31, FLUXOFIL 35
for the preceding passes. Machining
by chip-forming is not possible with
this weld metal. The weld deposit
disposes of hard phases in the form
of special carbides.

Analysis of all-weld metal (typical values in %):

C
1,20 1,00

1,00

POL Zastosowania i wkasnosci:
Przydatny dla czesci kruszarek
typu rolkowego, przeno$nikow
Slimakowych, ostrzy skrobakéw,
zebow pogtebiarki itp.
Wysokostopowy drut proszkowy z
proszkiem metalowym, bez zuzla,
nadaje sig¢ do napawania bardzo
twardych warstw narazonych na
Scieranie. Stopiwo jest odporne
na pekanie i bardzo wytrzymate
na uderzenia i $cieranie. W
przypadku grubych powtok zaleca
sig tylko dwie ostatnie warstwy
napawac drutem FLUXOFIL 66,

a na poprzednie warstwy dobrze
jest stosowaé FLUXOFIL 31 lub
FLUXOFIL 35. Obrébka wiérowa
stopiwa jest niemozliwa. Elektroda
posiada fazy twarde w postaci
specjalnych weglikow.

e | Nb__ | Mo W
6,00 7,00

0,20 0,25

Mechanical properties of all-weld metal (single values are typical values):
Heat treatment

AW

Hardness [HRC]

57-62

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:

DIN EN 439 - 11 (100 Vol. % Ar)
11 (ARCAL 1), M21 (ARCAL 21)

12—15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Standards:

SK Vlastnosti a oblast’ pouzitia:
Diely vystavené oteru, ako
skrutkové dopravniky, lopatky
mieSacov, diely pump na beton a
cement, bagrovacie pumpy atd..
Bez troskovy kovovym praskom
plneny drét s vlastnou ochranou
ma hyper-eutekticku Struktaru

Cr legury. Odolny proti oteru
mineralnymi latkami. Nie je vhodny
pre namahanie razom. Zvarovy kov
je mozno opracovat len brasenim.
Zvéranie prebieha bez ochranného
plynu (open arc) jednosmernym
pradom (+pdl).

DIN 8555 MF

10-GF-60-GR

GB Applications and properties:
Suitable for wearing parts such as
worm conveyors, mixing blades,
cement and concrete pump parts,
gravel pumps, mixer parts etc..
Slagless tubular metal powder cored
electrode producing a weld metal
with hypereutectic structure of a
chromium carbide alloy. Resistant to
mineral abrasion, but is not suitable
for shock and impact conditions.
Weld metal can only be machined
by grinding. Welding is done without
shielding gas (open arc) on DC,
positive pole.

Analysis of all-weld metal (typical values in %):

5,00

1,10 2,00

POL Zastosowania i wlasnosci:
Przydatny dla takich czesci
zuzywajacych sie, jak przenoéniki
Slimakowe, topatki mieszadet,
czegsci pomp do cementu i betonu,
pompy zwirowe, czesci mieszadet
itp. Stopowy drut proszkowy

bez szwu bez zuzla z proszkiem
metalicznym wytwarza stopiwo o
nad-eutektycznej strukturze stopu

z weglikami chromu; odporne na
Scieranie przez materiaty naturalne,
lecz nieodporne na wstrzasy i
uderzenia. Stopiwo mozna obrabia¢
jedynie za pomocg szlifowania.
Spawanie wykonuije si¢ bez

ostony gazu (spawanie fukiem
nieostonietym) przy dodatniej
biegunowosci pradu statego.

27,00

Mechanical properties of all-weld metal (single values are typical values):
Heat treatment

AW

Hardness [HRC]

57-62

AW = as-welded

Chemical composition and mechanical properties apply to open arc welding.

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameter [mm] 1,6 2,40

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

:iuu

PA

Form of delivery:
Wire cage reel K300 (16 kg)
Wire diameter [mm] 1,20 1,60 2,00 2,40

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

:+LLU

PA

B 49



B 50

CITOFLUX HO6

Rurkovy drét s bazickou napliiou pre navaranie MAG
Basic tubular cored electrode for MAG-welding
Zasadowy drut rdzeniowy do spawania MAG

Standards: DIN 8555

SK Vlastnosti a oblast’ pouzitia:
Bazicky rurkovy drét pre navaranie
namahanych suciastok ako su Casti
dopravnikov, ostria nozov, zuby
bagrov, skrutkovych dopravnikov
miesacov, Celusti drviov,
podliehajucich velkému namahaniu.
Zvarovy kov je bez trhlin, bez
porov a odolny proti Sokom a
rdzovému zatazeniu. Zvarovy
kov je obrabatelny len brasenim.
Vytvorenie medzi vrstvy drétom
(FLUXOFIL 31) je nutné len u tazko
zvaritelnych zakladnych materialov.

Approvals: DB

ol

OERLIKON

MSG 6-GF-M21-60-GP
MSG 6-GF-C1-60-GP

GB Applications and properties:
Basic tubular cored electrode for
hardfacing of wearing parts, such
as excavator parts, scraper blades,
dipper teeths, worm conveyors,
beaters, crusher jaws, crusher
cones, subjected to heavy wear.
Weld metal is tough, free of cracks
and therefore resistant to shock and
impact. Machining is only possible
by grinding. A tough buffer layer with
FLUXOFIL 31 is only required with

highly weld-susceptible base metals.

Analysis of all-weld metal (typical values in %):

0,45

2,60 0,40

POL Zastosowania i wkasnosci:
Zasadowy drut rdzeniowy do
napawania czesci zuzywajgcych
sie takich, jak: czesci koparek,
ostrza zgarniarek, zgby pogtebiarek,
przenosniki slimakowe, bijaki,
szczeki kruszarek, stozki kruszarek
narazone na duze $Scieranie.
Stopiwo jest ciggliwe, wolne od
peknig¢, czyli odporne na wstrzasy
i uderzenia. Obrobka jedynie za
pomocg szlifowania. Ciggliwa
buforowa warstwa FLUXOFIL 31
wymagana jest tylko dla metali
rodzimych bardzo wrazliwych na
spawanie.

9,50

Mechanical properties of all-weld metal (sing

le values are typical values):

Heat treatment

AW

Hardness [HRC]

35-40

AW = as-welded

Chemical composition and mechanical properties apply to the use of shielding gas:

Shielding gas as to DIN EN 439:
Consumption:

Form of delivery:

Wire diameter [mm]

DIN EN 439 - C1 (100 Vol. % CO,)

C1 (carbon dioxide), M21 (ARCAL 21)
12-15 I/min for @ <1,6 mm, 15-20 I/min for @ >2,0 mm

Wire cage reel K300 (16 kg)
1,2

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

—+

LS

PA PB PC

Oerlikon - PIné MIG-MAG-TIG dréty
Oerlikon-Wire electrodesiwelding rods
Oerlikon — Druty/prety spawalnicze

ol

OERLIKON

Zoznam plnych drétov a zvaracich tyci
List of wire electrodes/welding rods
Wykaz drutow/pretow spawalniczych

C1-C3

Vysvetlenie tabuliek plnych drétov a ty¢i
Explanation of tables for wire electrodes/welding rods
Wyjaénienie do tablic dla drutow/pretéw spawalniczych

C4-C5

Droty MAG pre zvaranie nelegovanych a nizko legovanych oceli
Wire electrodes for unalloyed and low-alloy steels, MAG.
Druty do spawania MAG stali niestopowych i niskostopowych

C7-C13

Droty TIG pre zvaranie nelegovanych a nizko legovanych oceli
Welding rods for unalloyed and low-alloy steels, TIG.
Prety do spawania TIG stali niestopowych i niskostopowych

C14-C18

-Droty MAG/TIG pre zvaranie nehrdzavejucich austenitickych Ziaruvzdornych oceli

-Wire electrodes and welding rods for for austenitic stainless and heat resisting steels, MIG/IMAG
and TIG.

- Druty | prety spawalnicze do stali nierdzewnych austenitycznych i zaroodpornych; MIG/MAG i TIG

C19 - C26

Droty MIG/TIG pre zvaranie zliatin niklu
Wire electrodes and welding rods for nickel-base alloys, MIG and TIG
Druty i prety do spawania MIG i TIG stopéw na bazie niklu

C27-C28

- Dréty MAG pre tvrdonavary
- Wire electrodes for wear resistant hardsurfacing aplications, MAG
- Druty spawalnicze do napawania utwardzajacego MAG

C29-C30

- Dréty MIG/TIG pre zvaranie hlinika a jeho zliatin
- Wire electrodes and welding rods for aluminium and aluminium alloys, MIG and TIG
- Druty i prety spawalnicze do aluminium i stopow Al; MIG i TIG

C31-C34

- Droty pre zvaranie plamefiom
- Welding rods for gas welding
- Prety spawalnicze do spawania gazowego

C35-C38




Zoznam zvaracich drétov
-.ﬁ List of wire electrodes/welding rods -.$-

= Wvkaz drutéow/pretow spawalniczych -
OERLIKON Y pretow sp y OERLIKON

Prehlad - porovnanie noriem
Survey with classification equivalents

Wire electrodes for unalloyed and low-alloy steels (MAG)

AWS/ASME | Classificatio

Trad N ificati
rade name Classification Classification Sec.ll Part C n

CARBOFIL 1 440 |G422MG3Si1 8559 | SG2 M2Y 46 65 SFA-5.18 ER70S-6 c7
CARBOFIL 1A 440 |G463MG4Si1 8559 |SG3 M2Y 50 65 SFA-5.18 |ER70S-6 Cc8
CARBOFIL Mo 12070 G Mo Si 8575 ' SG Mo SFA-5.28 ER80S-G Cco9
CARBOFIL CrMo 1 12070 G CrMo 1 Si 8575 | SG CrMo 1 SFA-5.28 |ER80S-G Cc10
CARBOFIL CrMo 2 12070 G CrMo 2 Si 8575 | SG Cr Mo 2 SFA-5.28 |ER90S-G c1
CARBOFIL NiMo 1 12534 G 62 4 M Mn3Ni1Mo - - SFA-5.28 ER90S-G Cc13
CARBOFIL NiMoCr 12534 G 69 4 M Mn3Ni1CrMo - - SFA-5.28 |ER 100 S-G Cc14

Welding rods for unalloyed and low-alloy steels (TIG)

AWS/ASME | Classificatio

Trade name
. Sec.ll Part C n
CARBOROD 1 1668 |W3 Sit WSG2- 1Y 42 54 SFA-5.18 ER70S-6
CARBOROD Mo 12070 |W MosSi 8575 |SG Mo SFA-5.28 ERB80S-G C 16
CARBOROD CrMo1 12070 W CrMo1 Si 8575 |SG CrMo1 SFA-5.28 ER 80 S-G c17
CARBOROD CrMo2 12070 W CrMo2 Si 8575 |SG CrMo2 SFA-5.28 ER90 S-G c18
CARBOROD CrMo5 12070 W CrMo5 8575 |SG CrMo5 SFA-5.9 |ER 502 c19

C1



Zoznam zvaracich drétov Zoznam zvaracich drétov
List of wire electrodes/welding rods -.ﬁ List of wire electrodes/welding rods -.$-
Wykaz drutow/pretow spawalniczych OERLi KON Wykaz drutow/pretow spawalniczych OERLiKON

Prehlad - porovnanie noriem Prehlad - porovnanie noriem
Survey with classification equivalents Survey with classification equivalents

Wire electrodes and welding rods for austenitic and heat resisting steel (MAG and TIG) Wire electrodes and welding rods for aluminium and aluminium alloys (MIG and TIG)

AWS/ASME
Sec.ll Part C
SFA-5.10

AWS/ASME
Sec.ll Part C
SFA-5.9

Trade name EN 12072 DIN 8556 Trade name DIN 1732

INERTFIL 308 L Si W/G199LSi SGX2CrNi199 ER 308 LSi ALUFIL A1 99,5 Ti SG-AI99,5Ti ER 1100

INERTFIL 347 G 199 Nb SG X 5CrNiNb 199 ER 347 c23 ALUFIL Al Si 5 - SG-AlI Si 5 ER 4043 C 36
INERTFIL 316 L Si W/G19123LSi SG X 2CrNi 19 12 ER 316 LSi C24 ALUFIL Al Mg 5 - SG-Al Mg 5 ER 5356 Cc37
INERTFIL 318 Si W /G 1912 3 Nb Si SG X 5 CrNiMoNb 19 12 ER 318 C25 ALUFIL Al Mg 4,5 Mn - SG-Al Mg 4,5 Mn ER 5183 C38
INERTFIL 309 L Si W/G2312LSi SG X 2 CrNi 24 12 ER 309 L Si C26

INERTFIL 307 W/G18 8 Mn SG X 15 CrNiMn 18 8 - C27

INERTFIL 310 W/G 2520 SG X 12 CrNi 25 20 ER 310 C29

INERTFIL 2293 W/G2293NL SG X 2 CrNiMoN 22 9 3 ER 2209 C 30

Welding rods for gas welding

AWS/ASME

Trade name EN 12536 DIN 8554 Sec.ll Part C

SFA-5.2
OE-GI ol Gl R45-G C39
Wire electrodes and welding rods for nickel-base alloys (MIG and TIG) OE-GlI oll Gll R45-G C40
OE-Glll ol Glll R60-G Cc41
AWS/ASME - -
o SN e OE-G IV ow GIV R60-G c42

SFA-5.14
ER NiCrMo-3

ER NiCr-3 C32

SG-NiCr 21 Mo 9 Nb
SG-NiCr 20 Nb

NIFIL 625
NIFIL 600

Wire electrodes for wear resistant hardfacing applications (MAG)

AWS/ASME
Sec.ll Part C
SFA-

Trade name DIN 8555

MSG 2-350 GZ
MSG 6-60 GZ - C34

CARBOFIL A 350
CARBOFIL A 600 -

Cc2 C3



Notes on Wire electrodes Vysvetlenie tabuliek zvaracich drétov
-.ﬁ Explanation of tables for wire electrodes -.$-

H Objasnienie do tablic dla drutow spawalniczych -
OERLIKON / P Y OERLIKON
Standardization

In this chapter, the following standards are used:

Material for instance:

PIné dréty pre zvaranie nelegovanych a jemnozrnnych oceli elektrickym oblukom v
ochrannej atmosfére

EN 440: Welding consumables. Wire electrodes and deposits for gas shielded metal arc welding of EN-Designation DIN-Designation EN-Designation DIN-Designation
non alloy and fine grain steels. Classification
Spawalnictwo -- Materiaty dodatkowe do spawania -- Druty elektrodowe i stopiwo do

) . . . e ’ S235 to S355 St 37-2 to St 52-3 S(P)275 to S(P)355 StE 285 to StE 355
spawania tukowego elektrodg topliwg w ostonie gazéw stali niestopowych i
drobnoziarnistych -- Oznaczenie Approvals: TUV, TUV Austria, UDT, DB, Controlas, ABS, BV, DNV, GL, LRS, PRS
Droty a tyce pre zvaranie TIG nelegovanych a jemnozrnnych oceli . . o).
EN 1668: Welding consumables. Rods, wires and deposits for tungsten inert gas welding of non alloy Analysis of wire electrode (%):
and fine grain steels. Classification
Materiaty dodatkowe do spawania -- Prety, druty do spawania tukowego w ostonach gazéw 0.06-0.14 0.7-1.0 1316 <0.025 <0.025

elektrodg wolframowa stali niestopowych i drobnoziarnistych oraz ich stopiwa -- Klasyfikacja

A . PN . . Analysis of all-weld metal (%):
PIné drbty a ty€e pre zvaranie Ziarupevnych oceli

EN 12070: Welding consumables. Wire electrodes, wires and rods for arc welding of creep-resisting
steels. Classification 0,05-0,10 0,5-0,8 0,7-1,0 <0,025 <0,025
Materiaty dodatkowe do spawania -- Druty elektrodowe, druty i prety do spawania tukowego
stali odpornych na pelzanie -- Klasyfikacja

Mechanical properties of all-weld metal (single values are typical values):
PIné drbty a ty€e pre zvaranie nehrdzavejucich Ziaruvzdornych oceli

EN 12072: Welding consumables. Wire electrodes, wires and rods for arc welding of stainless and Tensi Impact energy ISO-V [Joule]
o ) ) 2 ensile :
heat-resisting steels. Classification Yield strenght Elongation
. . . ) Heat treatment strenght A
Materiaty dodatkowe do spawania -- Druty elektrodowe, druty i prety do spawania tukowego [N/mm?] [N/mm?] A, [%]
stali nierdzewnych i zaroodpornych -- Klasyfikacja
PIné droty pre zvaranie vysokopevnych oceli : >420 500-640 >22 >80 >47
EN 12534: Welding consumables. Wire electrodes, wires, rods and deposits for gas shielded metal arc
welding of high strength steels. Classification It should be noted, that each product data sheet names references to different heat treatments
Materiaty dodatkowe do spawania -- Druty elektrodowe, druty i prety do spawania tukowego
w ostonach gazéw stali o wysokiej wytrzymato$ci oraz ich stopiwa -- Klasyfikacja
Shielding gas as to DIN EN 439: M21 (ARCAL 21), M22 (INARC S 8),
TyCové droty pre zvaranie plamefiom nelegovanych a Ziarupevnych oceli
EN 12536: Welding consumables. Rods for gas welding of non alloy and creep-resisting steels. Classification. Consumption: 12 I/min for @ 0,8 mm, 15 I/min for @ 1,2 mm
Materiaty dodatkowe do spawania -- Prety do spawania gazowego stali niestopowych i stali .
odpornych na petzanie -- Klasyfikacja Form of delivery:

Wire cage reel K300 (15 kg)

Specifikacia drétov pre zvaranie plameriom
AWS/ASME SFA-5.2: Specification for carbon and low alloy steel rods for oxyfuel gas welding o
Specyfikacja pretéw do spawania gazowego stali weglowej i niskostopowej Wire diameters [mm] 0,6 0,8 1,0 12 16 2,0

Specifikacia drotov a ty&i pre zvaranie nehrdzavejdcich oceli
AWS/ASME SFA-5.9: Specification for bare stainless steel welding electrodes and rods .
Specyfikacja dla litych drutéw i pretéw spawalniczych do stali nierdzewnych Further forms of delivery on request.

Specifikacia drotov a ty&i pre zvaranie hlinika a jeho zliatin
AWS/ASME SFA-5.10:  Specification for bare aluminium and aluminium alloy welding electrodes and rods
Specyfikacja dla litych drutdéw i pretéw spawalniczych do aluminium i jego stopéw

Specifikacia drotov a ty&i pre zvaranie nelegovanych oceli v ochrannej atmosfére
AWS/ASME SFA-5.18:  Specification for carbon steel electrodes and rods for gas shielded arc welding
Specyfikacja dla litych drutéw i pretéw do spawania w ostonach gazowych stali weglowych

Specifikacia drétov a ty&i pre zvaranie nizko legovanych oceli v ochrannej atmosfére
AWS/ASME SFA-5.28:  Specification for low-alloy steel electrodes and rods for gas shielded arc welding

c4 Specyfikacja dla litych drutéw i pretéw do spawania w ostonach gazowych stali niskostopowych.



CARBOFIL 1
Drot pre zvaranie MAG
Wire electrode for MAG-welding process

OERLi KON Druty do spawania metoda MAG OERLi KON

Standards: DIN EN 440 G422MG3Si1

DIN 8559 SG2 M2'Y 46 65

AWS/ASME SFA-5.18 ER 70 S-6

Comparable No. of Materials: 1.5125
SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowanie i wiasnosci:
Nizko legovany zvaraci drot pre Low-alloy wire electrode for MAG- Niskostopowy drut do spawania
zvaranie a navaranie metédou MAG welding of structural and pipe steels, MAG stali konstrukcyjnych i
konstrukénych oceli v atmosfére using CO, or mixed shielding gas. rurowych, przy uzyciu CO, lub
CO, a zmieSanych plynov, napr. Good x-ray quality and excellent mieszanki gazu ostonowego, np.
Inarc K 18. coating appearance. Inarc K-18. Spoiny gwarantujg

pozytywne wyniki badan
rentgenowskich | znakomity wyglad
pokrycia.

Materials for instance:

EN-Designation DIN-Designation EN-Designation DIN-Designation
S235 to S355 St 37-2 to St 52-3 S(P)275 to S(P)355 StE285 to StE355
Approvals: TUV, TUV Austria, DB, Controlas, ABS, BV, DNV, GL, LRS, PRS, RINA

Analysis of wire electrode (typical values in %):

0,07 0,80 1,45 <0,020 <0,020

Analysis of all-weld metal (typical values in %):

0,07 0,65 0,85 , <0,020

Tensile Elongation Impact strength 1ISO-V [J]

[N/mm?] ?L’fn:‘gﬂ']‘ As [%] +20°C -29°C

Yield strength

Heat treatment

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439-C1 (100 Vol. % CO,)

Shielding gas acc. to DIN EN 439: M21 (ARCAL 21), M22 (INARC S 8),
M23 (INARC KS 55), M24 (ARCAL 24)
Consumption: 12 I/min for @ 0,8 mm, 15 I/min for @ 1,2 mm

Form of delivery:
Wire cage reel K300 (15 kgs)
Wire diameter [mm] 0,6 0,8 1,0 1,2 1,6 2,0
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— 7 LEETEE

PB PC PF

Cc7




cs8

CARBOFIL 1a

Drot pre zvaranie MAG
Wire electrode for MAG-welding process
Druty do spawania metoda MAG

ol

OERLIKON

Standards: DIN EN 440 G504 MG4Si1
DIN 8559 SG3 M2Y 50 65
AWS/ASME SFA-5.18 ER 70 S-6
Comparable No. of Materials: 1.5130

POL Zastosowanie i wlasnosci:
Niskostopowy drut do spawania
MAG stali konstrukcyjnych i
rurowych, przy uzyciu CO2 lub
mieszanki gazu ostonowego, np.
Inarc K-18. Dostepny tez w wersji
CF (Copper Free — bez powtoki Cu)
i jako GOLD (powtoka z brazu).

SK Vlastnosti a pouzitie:

Nizko legovany zvaraci drot pre
zvaranie a navaranie metédou MAG
konstrukénych oceli v atmosfére
CO2 a zmieSanych plynov, napr.
Inarc K 18. Dostupny aj ako CF
(nepomedeny) alebo GOLD
(bronzovany).

GB Applications and properties:
Low-alloy wire electrode for MAG-
welding of structural and pipe steels,
using CO, or mixed shielding gas.
Available as CF (Copper Free) or
GOLD (Bronzed).

Materials for instance:
EN-Designation
S235 to S355

DIN-Designation
StE 285 to StE 460

DIN-Designation EN-Designation

St 37-2 to St 52-3

Approvals: TUOV, TUV Austria, DB, OBB, Controlas, ABS, BV, DNV, GL, LRS

Analysis of wire electrode (typical values in %):

0,06 0,90 1,70 , <0,030

Analysis of all-weld metal (typical values in %):

0,06 0,80 1,30 , <0,025

properties of all-weld metal (single values are typical values):
. Tensile .

Yield strength strength EIong[e/tion As

[N/mm?] 2

550-630

Mechanical

Impact strength ISO-V [J]

Heat treatment
+20 °C -30 °C

[N/mm?]

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439-C1 (100 Vol.% CO,)

M21 (ARCAL 21)
12 I/min for @ 0,8 mm, 15 I/min for @ 1,2 mm

Shielding gas acc. to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (15 kgs) ‘
Wire diameter [mm] 0,8 1,0 1,2 1,6
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

= LEETE

PB PC

CARBOFIL Mo

Drot pre zvaranie MAG

Wire electrode for MAG-welding process

Drut do spawania metoda MAG

Standards: DIN EN 12070 G Mo Si
DIN 8575 SG Mo
AWS/ASME SFA-5.28 ER 80 S-G
Comparable No. of Materials: 1.5424

SK Vlastnosti a pouzitie:

Stredne legovany zvaraci drot

pre zvaranie metédou MAG
Ziarupevnych kotlovych a
potrubnych oceli s prevadzkovou
teplotou do 530 °C. CARBOFIL
Mo sa pouziva v kombinacii s
ochrannou atmosférou zmie$aného
plynu, napr. Inarc K 18. Predpisy
pre teploty predohrevu a tepelného
spracovania su dané zakladnym
materialom.

Materials for instance:

EN-Designation
S(P)275 to S(P)460

DIN-Designation
StE 285 to StE 460

GB Applications and properties:
Medium-alloyed wire electrode for
MAG-welding of creep resisting
boiler and pipe steels, subject to
operating temperatures up to 530
°C. CARBOFIL Mo must be welded
using mixed shielding gas. Observe
directions as to pre-and post-weld
heat treatment of base material.

EN-Designation
P295GH, 16Mo3

ol

OERLIKON

POL Zastosowania i wlasnosci:
Sredniostopowy drut do spawania
MAG odpornych na pelzanie stali
kottowych i rurowych, pracujgcych
w temperaturze do 530 °C. Drutem
CARBOFIL Mo nalezy spawac¢ przy
uzyciu mieszanki gazu ostonowego,
np. Inarc K18. Nalezy przestrzegaé
wskazoéwek dotyczacych obrobki
cieplnej materiatu rodzimego przed
oraz po spawaniu.

DIN Designation
17 Mn 4, 15 Mo 3

Approvals:

Analysis of wire electrode (t:

0,08

ical values in %):

TUV, TUV Austria, DB, OBB, Controlas

0,60 1,00

0,50

Analysis of all-weld metal (typical values in %):

Yield strength

Heat treatment [N/mm?]

Tensile
strength
[N/mm?]

Elongation
As [%]

Impact strength 1SO-V [J]
+20 °C -20 °C

AW >355 2550 222 280 247
| SR | >380 480-560 | 222 | 280 | 247 \
AW = as-welded

SR = stress-relieved (15 hrs at 580 °C)

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439-M21 (82 % Ar/ 18 % COy)

Shielding gas acc. to DIN EN 439:
Consumption:

Form of delivery:
Wire cage reel K300 (15 kgs) |
Wire diameter [mm] 0,8 1,0 1,2 1,6

M21 (ARCAL 21)

12 I/min for @ 0,8 mm, 15 I/min for @ 1,2 mm

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

PB PC

— ELUE

PF

[oF°}



CARBOFIL CrMo1 .. CARBOFIL CrMo2 ..

Drot pre zvaranie MAG Drot pre zvaranie MAG
[ ] [ |
OERLIKON OERLIKON

Wire electrode for MAG-welding process Wire electrode for MAG-welding process
Drut do spawania metoda MAG Drut do spawania metoda MAG

Cc 10

Standards: DIN EN 12070 G CrMo 1Si Standards: DIN EN 12070 G Cr Mo 2 Si
DIN 8575 SG CrMo 1 DIN 8575 SG Cr Mo 2
AWS/ASME SFA-5.28 ER 80 S-G AWS/ASME SFA-5.28 ER 90 S-G
Comparable No. of Materials: 1.7339 Comparable No. of Materials: 1.7384

SK Vlastnosti a pouzitie:

Stredne legovany zvaraci drot

pre zvaranie Cr Mo legovanych
kotlovych a potrubnych oceli
metédou MAG s prevadzkovou
teplotou do 570 °C. Der CARBOFIL
Cr Mo 1 sa pouziva v kombinacii s
ochrannou atmosférou zmieSaného
plynu, napr. Inarc K 18. Predpisy
pre teploty predohrevu a tepelného
spracovania su dané zakladnym
materialom.

Materials for instance:
EN-Designation

DIN-Designation

GB Applications and properties:
Medium-alloyed wire electrode for
MAG-welding of Cr-Mo-alloyed
boiler and pipe steels, subject to
operating temperatures up to 570
°C. CARBOFIL Cr Mo 1 must be
welded using mixed shielding gas.
Observe directions as to pre-

and post-heat treatment of base
material.

EN-Designation

POL Zastosowania i wlasnosci:
Sredniostopowy drut do spawania
MAG stali Cr-Mo kottowych i
rurowych pracujacych w zakresie
temperatur do 570 °C. CARBOFIL
CrMo 1 nalezy stosowa¢ do
spawania przy uzyciu mieszanki
gazu ostonowego, np. Inarc K18.
Nalezy przestrzegaé wskazowek
dotyczacych obrébki cieplnej metalu
rodzimego przed i po spawaniu.

DIN-Designation

SK Vlastnosti a pouzitie:

Stredne legovany zvaraci drot

pre zvaranie Cr-Mo legovanych
kotlovych a potrubnych oceli
metédou MAG s prevadzkovou
teplotou do 600 °C. CARBOFIL Cr
Mo 2 sa pouziva v kombinacii s
ochrannou atmosférou zmie$aného
plynu, napr. Inarc K 18. Predpisy
pre teploty predohrevu a tepelného
spracovania su dané zakladnym
materidlom.

Materials for Instance:

GB Applications and properties:

Medium-alloyed wire electrode for
MAG-welding of Cr-Mo-alloyed
boiler and pipe steels, subject to
operating temperatures up to 600
°C. CARBOFIL Cr Mo 2 must be

welded using mixed shielding gas.

Observe directions as to pre-
and post-heat treatment of base
material.

POL Zastosowania i wlasnosci:
Sredniostopowy drut do spawania
MAG stali stopowych Cr-Mo
kottowych i rurowych pracujgcych

w zakresie temperatur do 600 °C.
CARBOFIL CrMo2 mozna stosowaé
do spawania z uzyciem mieszanki
gazu ostonowego, np. Inarc K18.
Nalezy przestrzega¢ wskazoéwek
dotyczacych obrébki cieplnej metalu
rodzimego przed i po spawaniu.

EN-Designation

DIN-Designation

EN-Designation

DIN-Designation

13CrMo4-5 13 Cr Mo 44 16CrMo3 15 Cr Mo 3 10CrMo9-10 10 Cr Mo 9 10 - 10CrSiMoV7
Approvals: TUV, Controlas Approvals: TOV
Analysis of all-weld metal (typical values in %): Analysis of all-weld metal (typical values in %):
0,08 0,60 1,20 1,20 0,60 <0,020 0,020 0,09 0.70 1,20 2,50 1,00 0,020 0,020

Analysis of all-weld metal (typical values in %):

0,08 0,40

0,70

1,00 0,50

Mechanical properties of all-weld metal (single values are typical values):

Impact strength ISO-V [J]
+20 °C

Yield strength
[N/mm?]

T 2500

Heat treatment

Tensile :
strength EIongftlon
[N/mm?] As [%]

600-700 220

=280

[ N+T | 2355

2550 \ 225 |

280 \

T = tempered (30min. at 720 °C, furnace cooling to 300 °C)
N+T = norm. + tempered (30min. at 930 °C, air cooling, + 30min. at 720 °C, furnace cooling to 300 °C)

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439-M21 (82 % Ar/ 18 % CO,)

Shielding gas acc. to DIN EN 439:
Consumption:

M21 (ARCAL 21)

12 1/min for @ 0,8 mm, 15 I/min for @ 1,2 mm

Form of delivery:
Wire cage reel K300 (15 kgs)
Wire diameter [mm] 0,8 1,0 1,2 1,6

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

PB PC

— E“JE

o =

Analysis of all-weld metal (typical values in %):

0,08 0,60

Mechanical properties of all-weld metal (sing
Yield strength

Heat treatment [N/mm?]

T 2380

Tensile
strength
N/mm?
550-700 222

Elongation

| N+T | 2300

480-600 | 222

T = tempered (30min. at 750 °C, furnace cooling to 300 °C)
N+T = norm. + tempered (30min. at 950 °C, air cooling, + 30min. at 750 °C, furnace cooling to 300 °C)

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439-M21 (82 % Ar/ 18 % COy)

Shielding gas acc. to DIN EN 439:
Consumption:

Form of delivery:

Wire diameter [mm]

M21 (ARCAL 21)

12 I/min for @ 0,8 mm, 15 I/min for @ 1,2 mm

Wire cage reel K300 (15 kgs)
0,8 1,0

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— ELUE

PB PC

TI

cn



CARBOFIL NiMo1 .. CARBOFIL NiMoCr ..

Drot pre zvaranie MAG Drot pre zvaranie MAG
[ ] [ |
OERLIKON OERLIKON

Wire electrode for MAG-welding process Wire electrode for MAG-welding process

Drut do spawania metoda MAG Drut do spawania metoda MAG

Standards: DIN EN 12534 G 624 M Mn 3Ni1Mo Standards: DIN EN 12534 G694 MMn3Ni1CrMo
AWS/ASME SFA-5.28 ER 90 S-G AWS/ASME SFA-5.28 ER 110 S-G
Comparable No. of Materials: - Comparable No. of Materials: -

POL Zastosowania i wlasnosci:
Sredniostopowy drut do spawania
MAG wysokowytrzymatych
drobnoziarnistych stali

POL Zastosowania i wlasnosci:
Sredniostopowy drut do spawania
MAG wysokowytrzymatych
drobnoziarnistych stali

SK Vlastnosti a pouzitie:
Stredne legovany zvaraci drot
pre zvaranie vysoko pevnych
jemnozrnnych oceli s minimalnou
medzou klzu do 690 N/mm?. Pre

GB Applications and properties:
Medium-alloyed wire electrode for
MAG-welding of high-strength fine
grain structural steels having a

SK Vlastnosti a pouzitie:
Stredne legovany zvaraci drot
pre zvaranie vysoko pevnych
jemnozrnnych oceli s minimalnou
medzou klzu do 620 N/mm2. Pre

GB Applications and properties:
Medium-alloyed wire electrode for
MAG-welding of high-strength fine
grain structural steels, having a

zvaranie s CARBOFIL Ni Mo 1

je mozné pouzit ako ochrannu
atmosféru CO, , ale i zmesny

plyn, napr. Inarc K 18. Pre
jemnozrnné ocele s minimalnou
medzou klzu >550 N/mm? len pre
hrubky plechu <15 mm a pre kutové
zvary pouzit zmesny plyn M21. Pre

minimum yield strength of up to 620
N/mm?. CARBOFIL Ni Mo1 can be
welded using either Co, or mixed
shielding gas. Low heat inputs are
recomanded to obtain optimum joint
performance.

konstrukcyjnych o minimalnej
granicy plastycznosci 620

N/mm?. CARBOFIL NiMo1 mozna
stosowac do spawania przy uzyciu
zaréwno CO,, jak mieszanki

gazu ostonowego, np. Inarc

K18. Zalecana jest niska energia
liniowa dla uzyskania optymalnych
wilasnosci zlgcza.

zvéranie s CARBOFIL Ni Mo 1

je mozno pouzit’ ako ochranu
atmosféru CO, , ale i zmesny
plyn, napr. Inarc K 18.

minimum yield strength of up to 690
N/mm?. CARBOFIL Ni Mo Cr can
be welded using either Co, or mixed
shielding gas.

konstrukcyjnych o minimalnej
granicy plastycznosci do 690
N/mm?. CARBOFIL Ni Mo Cr mozna
stosowac zaréwno przy uzyciu CO,,
jak mieszanki gazu ostonowego, np.
Inarc K18.

vacsie hrubky pouzit CARBOFIL Ni
Mo Cr.

Materials for instance:

EN-Designation DIN-Designation

Materials for instance:

EN-Designation

DIN-Designation EN-Designation DIN-Designation

S(P)420, S(P)460 StE 420, StE 460 S500 StE 500 S550 to S690 StE 550 to StE 690
Approvals: TOV, DB Approvals: TUV, DB
Analysis of all-weld metal (typical values in %): Analysis of all-weld metal (typical values in %):

0,08 0,60 1,80 1,00 0,40 0,15 <0,015 <0,018 |

Analysis of all-weld metal (typical values in %):

0,08 0,40 1,60 1,00 0,40 <0,10

Mechanical properties of all-weld metal (single values are typical values):
Yield strength 1;‘:":"3‘ Elongation Impact strength I1SO-V [J]
[N/mm?] S

0, J
[Nlmmz] As [A’] +20 °C
AW 2620 700-890 218 =100 247
AW= as-welded

Tensile Elongation Impact strength ISO-V [J]
strength

[N/mm?] As [%] +20 °C -40 °C
770-890 217 280 247

Yield strength
[N/mm?]

AW 2690
AW= as-welded

Heat treatment Heat treatment

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439-M21 (82 % Ar/ 18 % COy)

M21 (ARCAL 21), M22 (INARC S 8),
M23 (INARC KS 55), M24 (ARCAL 24)
12 I/min for @ 0,8 mm, 15 I/min for @ 1,2 mm

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439-M21 (82 % Ar/ 18 % COy)

M21 (ARCAL 21), C1 (carbon dioxyde)
12 I/min for @ 0,8 mm, 15 I/min for @ 1,2 mm

Shielding gas acc. to DIN EN 439: Shielding gas acc. to DIN EN 439:
Consumption:

Consumption:

Form of delivery:
Form of delivery: Wire cage reel K300 (15 kgs)
Wire diameter [mm] 0,80 1,0 1,20 1,60

Further forms of delivery on request.

Wire cage reel K300 (15 kgs) ‘
Wire diameter [mm] 1,0 1,2 1,60
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

= LEETEE

PB PC

Type of current/Polarity/Welding positions:

-+ ELUE@

PB  PC PF  PF2

Cc12 Cc13




CARBOROD 1 CARBOROD Mo
Drét pre zvaranie metédou TIG Drot pre zvaranie metédou TIG
Welding rod for TIG-welding process Welding rod for TIG-welding process

Prety do spawania metoda TIG L Prety do spawania metoda TIG u
OERLIKON OERLIKON

Standards: DIN EN 1668 W 42 5 W3Si1 Standards: DIN EN 12070 W Mo Si
DIN 8559 WSG2- 1Y 42 65 DIN 8575 SG Mo
AWS/ASME SFA-5.18 ER 70 S-6 AWS/ASME SFA-5.28 ER 80 S-G
Comparable No. of Materials: 1.5125 Comparable No. of Materials: 1.5424
SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowania i wiasnosci: SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowania i wiasnosci:
Nizko legovany zvaraci drét pre Low-alloy welding rod for TIG- Niskostopowy pret do spawania Stredne legovany zvaraci drét pre Medium-alloyed welding rod for Sredniostopowe prety do spawania
zvaranie a navaranie konstrukénych welding of general structural and TIG zwyklych stali konstrukcyjnych zvaranie Ziarupevnych a potrubnych TIG-welding of creep resisting TIG odpornych na pefzanie stali
a potrubnych oceli metddou TIG. pipe steels. CARBOROD1 must be i rurowych. CARBOROD1 nalezy oceli s prevadzkovou teplotou do boiler and piper steels, subject kottowych i rurowych pracujgcych
Pre zvaranie s CARBOROD1 pouzit ~ welded using ARGON R shielding stosowac¢ do spawania przy 530 °C metodou TIG. Pre zvaranie to operating temperatures up to w zakresie temperatur do
ako ochrannu atmosféru cisty argon gas. Excellent mechanical and uzyciu gazu ostonowego ARGON s CARBOROD Mo pouzit ako 530 °C. CARBOROD Mo must be 530°C. Pretem CARBOROD
(Argon R). toughness properties for low R. Bardzo dobre wiasnosci ochrannu atmosféru ¢isty argon welded using ARGON R shielding Mo nalezy spawac przy uzyciu
temperature applications. mechaniczne i plastyczne dla (Argon R). Predpisy pre teploty gas. Observe directions as to pre- gazu ostonowego ARGON R.
aplikacji niskotemperaturowych. predohrevu a tepelného spracovania  and post- weld heat treatment of Nalezy przestrzega¢ wskazoéwek
suU zavislé na zakladnom materialy. base material. dotyczacych obrébki cieplnej metalu
rodzimego przed i po spawaniu.
Materials for instance: Materials for instance:
EN-Designation DIN-Designation EN-Designation DIN-Designation EN-Designation DIN-Designation EN-Designation DIN-Designation
S(P)275 to S(P)355 StE 285 to StE 355 S$235 to S355 St 37-2 to St 52-3 P295GH, 16Mo3 | 17 Mn4, 15 Mo 3 | S(P)275 to S(P)460 | StE 285 to StE 460
Approvals: TUV, DB Approvals: Tuv
Analysis of weldi d (typical val in %
Analysis of welding rod (typical values in % bR R A B
0,07 0,80 1,45 <0,020 <0,020 0.09 0,60 1,00 0.50
Analysis of all-weld metal (typical values in %): Analysis of all-weld metal (typical values in %):

0,07 0,80 1,45 <0,020 0,020 0,09 0,60 1,00 0,50

Mechanical properties of all-weld metal (single values are typical values):

Heat treatment | Yield strength sth::;'; Elongation Impact strength ISO-V [J] ot treatment | Yield strength J?é‘f;'& E—— Impact strength ISO-V [J]
2 0, ° o o o
[N/mm?] [N/mm?] As [%] +20 °C -50 °C [N/mm?] [N/mm?] +20 °C -40 °C
AW 2420 500-640 220 280 247 AW >355 2550 222 280 247
AW= as-welded | T | >450 | 530-630 | 222 | 280 | 247 |
Analysis and mechanical properties apply to the use of shielding gas: AW= as-welded
DIN EN 439-11 (100 Vol.% Argon) T= tempered (15 hrs at 580 °C, furnace cooling to 300 °C)
. . Analysis and mechanical properties apply to the use of shielding gas:
Shielding gas acc. to DIN EN 439: 11 (ARCAL 1)
Consumption: approx. 10 I/min DIN EN 439 - 11 (100 Vol.% Argon)
. Shielding gas acc. to DIN EN 439: 11 (ARCAL 1)
Form of delivery: Consumption: approx 10 I/min
Welding rods Form of delivery:
Dia. [mm] 1,00 1,20 1,6 2,0 24 3,0 3,2 4,0 Welding rods
Length [mm] 1000
: Dia. [mm 1,00 1,6 2,0 2,4 3,0
Approx. Weight of pa.cket [kgs] 25 Leng[th [n!lm] 1000
Further forms of delivery on request. Approx. Weight of packet [kgs] 25

Further forms of delivery on request.

Type of current/Polarity/Welding positions: Type of current/Polarity/Welding positions:
i { 'i. &
— | WK — | WEHEMEE K
c14 PA PB PC PE PF PG PF2  PG2 PA PB PC PE PF PG PF2  PG2 c15
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CARBOROD CrMo1

Drot pre zvaranie metédou TIG
Welding rod for TIG-welding process
Prety do spawania metoda TIG

ol

OERLIKON

W CrMo1 Si
ER 80S-G

Standards: EN 12070

AWS A5.28

POL Zastosowania i wiasnosci:
Sredniostopowe prety do spawania

SK Vlastnosti a pouzitie:
Stredne legovany zvaraci drot
pre zvaranie CrMo kotlovych a
potrubnych oceli s prevadzkovou
teplotou do 570 °C metédou

TIG. Pre zvaranie s CARBOROD
Cr Mo 1 pouzit ako ochrannu
atmosféru Cisty argén (Argon R).
Predpisy pre teploty predohrevu a
tepelného spracovania su zavislé na
zakladnom materidly.

GB Applications and properties:

Medium-alloyed welding rod for

TIG-welding of Cr-Mo-alloyed TIG stali stopowych Cr-Mo

boiler and pipe steels, subject to kottowych i rurowych, pracujgcych

operating temperatures up to 570°C.  w zakresie temperatur do 570°C.

CARBOROD Cr Mo 1 must be Pretami CARBOROD Cr Mo

welded using ARGON R shielding 1 nalezy spawac przy uzyciu

gas. Observe directions as to pre- gazu ostonowego ARGON R.

and post- weld heat treatment of Nalezy przestrzega¢ wskazowek

base material. dotyczacych obrébki cieplnej metalu
rodzimego przed i po spawaniut.

Materials for instance:

EN-Designation
13CrMo4-5

Approvals: TOV

DIN-Designation
13 Cr Mo 44

EN-Designation
16 CrMo 3

DIN-Designation
15CrMo 3

Analysis of all-weld metal (typical values in %):

0,08 0,60 1,20 1,20 0,50 <0,020 <0,015 |

Tensile Elongation Impact strength ISO-V [J]

IN/mm] A As %] 29°C
T 2510 610-710 222 295
| N+T | 2355 | =550 | 220 | =70 ‘
T= tempered (30 min at 720 °C, furnace cooling to 300 °C)

N+T= norm.+ tempered (30 min at 930 °C,air cooling, +30 min. at 720 °C, furnace cooling to 300 °C)

Yield strength

Heat treatment

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 (100 Vol.% Argon)

11 (ARCAL 1)
approx. 10 I/min

Shielding gas acc. to DIN EN 439:
Consumption:

Form of delivery:

Welding rods
Dia. [mm] 1,6 2,0 2,4 3,0
Length [mm] 1000
Approx. Weight of packet [kgs] 25

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— | LEETEERE

PB PC PF PG PF2  PG2

CARBOROD CrMo2

Drot pre zvaranie metédou TIG
Welding rod for TIG-welding process
Prety do spawania metoda TIG

ol

OERLIKON

Standards: DIN EN 12070 W Cr Mo 2 Si
DIN 8575 SG Cr Mo 2
AWS/ASME SFA-5.28 ER 90 S-G
Comparable No. of Materials: 1.7384

POL Zastosowania i wiasnosci:
Sredniostopowe prety do spawania

GB Applications and properties:
Medium-alloyed welding rod for
TIG-welding of Cr-Mo-alloyed TIG stali stopowych Cr-Mo

boiler and pipe steels, subject to kottowych i rurowych pracujgcych
operating temperatures up to 600°C.  w zakresie temperatur do 600°C.
CARBOROD Cr Mo 2 must be Pretami CARBOROD Cr Mo

welded using pure argon (ARGON 2 nalezy spawac przy uzyciu
atmosféru Cisty argén (Argon R). R) shielding gas. Observe directions czystego argonu (ARGON R).
Predpisy pre teploty predohrevu a as to pre- and post- weld heat Nalezy przestrzega¢ wskazoéwek
tepelného spracovania su zavislé na treatment of base material. dotyczgcych obrébki cieplnej metalu
zakladnom materialy. rodzimego przed i po spawaniu.

SK Vlastnosti a pouzitie:
Stredne legovany zvaraci drot
pre zvaranie CrMo kotlovych a
potrubnych oceli s prevadzkovou
teplotou do 600 °C metédou
TIG. Pre zvaranie s CARBOROD
Cr Mo 2 pouzit ako ochrannu

Materials for instance:
DIN-Designation EN-Designation
10 CrMo 9 10 -

DIN-Designation
10CrSiMo V7

EN-Designation
10CrMo9-10

Approvals: TOV

Analysis of all-weld metal (typical values in %):

0,08 0,70 1,00 2,50 1,00 <0,020 <0,020

Analysis of all-weld metal (typical values in %):

0,08 0,70 1,00 <0,020

Mechanical properties of all-weld metal (single values are typical values):

Yield strength UEGESLS Elongation

[N/mm?] et As %]
2450

T 580-680 218 270
| N+T \ 2400 480-580

T= tempered (30 min at 720 °C, furnace cooling to 300 °C)

N+T= norm.+ tempered (30 min at 950 °C,air cooling, +30 min. at 750 °C, furnace cooling to 300 °C)

Heat treatment

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 (100 Vol.% Argon)

Shielding gas acc. to DIN EN 439: 11 (ARCAL 1)

Consumption: approx. 10 I/min

Form of delivery:
Dia. [mm] 1,6 2,0 2,4 3,0
Length [mm] 1000
Approx. Weight of packet [kgs] 25

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

— | LEETEEEE

PB PC PF PG PF2 PG

c17



CARBOROD CrMo5 .. INERTFIL 308 L Si ..

Drét pre zvaranie metédou TIG Drét pre zvaranie MAG/TIG
[ ] [ |
OERLIKON OERLIKON

Welding rod for TIG-welding process Welding rod/wire electrode for TIG/IMAG-welding process
Prety do spawania metoda TIG Prety/druty do spawania metodami TIG/IMAG

Standards: EN 12070 W Cr Mo 5 Si Standards: DIN EN 12072 G199LSi
DIN 8575 SG Cr Mo 5 DIN 8556 SGX2CrNi199
AWS/ASME SFA-5.9 ER 502 AWS/ASME SFA-5.9 ER 308 L Si
Comparable No. of Materials: 1.7373 Comparable No. of Materials: 1.4316

SK Vlastnosti a pouzitie:

Stredne legovany zvaraci drot pre
zvaranie Ziarupevnych oceli a oceli
odolavajucich tlakovému vodiku pre
konstrukcie kotlov a stavbu potrubi
s prevadzkovou teplotou do 650

°C. Pre zvaranie s CARBOROD
CrMo5 pouzit ako ochrannu
atmosféru Cisty argén (Argon R).
Predpisy pre teploty predohrevu a
tepelného spracovania su zavislé na

GB Applications and properties:
Medium-alloyed welding rod for
TIG-welding of creep resisting and
high-pressure hydrogen resisting
boiler and piper steels, subject to
operating temperatures up to 650
°C. CARBOROD CrMo5 must be
welded using pure argon (ARGON
R) shielding gas. Adapt preheating
and working temperatures to the
base material to be welded.

POL Zastosowania i wtasnosci:
Sredniostopowe prety do spawania
metoda TIG stali odpornych na
petzanie oraz na wodoér, do budowy
wysoko-cisnieniowych kottow i

rur pracujgcych w temperaturze

do 650°C. Pretami CARBOROD
CrMo5 nalezy spawa¢ w ostonie
gazowej czystego argonu (ARGON
R). Temperatury wstepnego
nagrzewania oraz robocza nalezy
dostosowac¢ do spawanego

POL Zastosowania i wlasnosci:
Pret do spawania lub

druty z austenitycznej stali
nierdzewnej klasy ELC do
spawania stabilizowanych

lub niestabilizowanych stali
nierdzewnych lub zaroodpornych
Cr-Ni metoda TIG/IMAG. Stopiwo
odporne na korozje miedzy-
krystaliczng do 350°C. W powietrzu
i oksydujgcych gazach spalinowych

SK Vlastnosti a pouzitie:
Austeniticky zvaraci drot v L

kvalite (velmi nizky obsah uhlika)
pre zvaranie nestabilizovanych a
stabilizovanych nehrdzavejucich
CrNi oceli metoédou TIG a MAG.
Odolny proti medzikrystalickej
korozii pri prevadzkovych teplotach
do 350 °C. Ziaruvzdorny na vzduchu
a v oxidacnych spalinach do 800 °C.

GB Applications and properties:
Austenitic stainless welding rod or
wire electrode in ELC-quality for
TIG/MAG-welding of unstabilized
or stabilized corrosion resisting Cr
Ni-steels. Resistant to intergranular
corrosion up to 350 °C. In air and
oxidizing combustion gases non-
scaling up to 800 °C.

materiatu rodzimego.

zakladnom materidly. stopiwo jest odporne na tworzenie

zgorzeliny az do 800°C.

Materials for instance:

No. Of Materials DIN-Designation
1.7353 GS-19 CrMo 19 5
| 1.7362 | 19CrMo 195 |

Please observe admissible operating temperatures for welding consumable and base material.

Materials for instance:
No. of Materials

EN-Designation No. of Materials

X4CrNi18-10
TUOV, TUV Austria, DB

EN-Designation
XB6CrNiTi18-10

Approvals:
Rod and wire analysis correspond to all-weld metal analysis (typical values in %)

Qualification tests: TUV
Analysis of all-weld metal (typical values in %):

0,02 0,85 1,80 20,00 10,00 <0,025 <0,020

Mechanical properties of all-weld metal (single values are typical values):

0,07 0,50 0,50 5,70 0,60 <0,020 <0,020 Heat 0,2 % Proof stress | Tensile strength Elongation
treatment [N/mm?] [N/mm?] As [%]

Impact energy ISO-V [J]

Analysis of all-weld metal (typical values in %):

AW = as-welded
0,07 0,50 0,50 5,70 0,60 <0,020 <0,020 | as-weide

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG — welding

Mechanical properties of all-weld metal (single values are typical values):

Yield strength Tensile Elongation Impact strength ISO-V [J]
As [%] +30 °C

[N/mm?] strength Shielding gas acc. to DIN EN 439:

Welding rod for TIG-welding:
Wire electrode for MAG-welding:

Heat treatment ‘

[N/mm?]
T 2470 2590 220 260

11 (ARCAL 1)
M12 (ARCAL 12), M13 (INARC S 3)

T=tempered (30 min at 760 °C) Consumption: TIG = approx. 10 I/min, MAG = approx. 15 I/min
Analysis and mechanical properties apply to the use of shielding gas: Form of delivery:
EN 439 - 11 (100 Vol.% Argon) Welding rods
Shielding_gas acc. to EN 439: 11 (ARCAL 1) . Dia. [mm] 1,0 1,6 2,0 2,4 3,2 4,0
Consumption: approx. 10 I/min Length [mm] 1000
Form of delivery: Approx. Weight of packet [kgs] 10
Welding rods
Dia. [mm] 1,6 : 2,0 24 3,0 | Ll [ LT 50
Length [mm] 1000 Di_a. [mm] 0,6 0,8 1,0 1,2 1,6
Approx. Weight of packet [kg] 25 | Wire cage reel K300 [kgs] ‘ 15

Further forms on request Further forms of delivery on request.

Type of current/Polarity/Welding positions:

| CEETHEER .

PB PC PF PG PF2 PG

Type of current/Polarity/Welding positions:

~EF CEETEEERE

PB PC PF PG PF2 PG2 Cc19

Cc18
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Drot pre zvaranie MAG/TIG
Welding rod/wire electrode for TIG/IMAG-welding process
Prety/druty do spawania metodami TIG/IMAG

ol

OERLIKON

Standards: DIN EN 12072 G 199 Nb
DIN 8556 SGX5CrNiNb199
AWS/ASME SFA-5.9 ER 347
Comparable No. of Materials: 1.4551

POL Zastosowania i wlasnosci:
Pret do spawania lub druty ze
stabilizowanej austenitycznej

stali nierdzewnej do

spawania stabilizowanych

lub niestabilizowanych stali
nierdzewnych Cr-Ni metoda
TIG/MAG. Stopiwo jest odporne

na korozje miedzykrystaliczng do
400°C. W powietrzu i oksydujacych
gazach spalinowych stopiwo jest
odporne na tworzenie zgorzeliny az
do 800°C.

SK Vlastnosti a pouzitie:
Austeniticky zvaraci drét so
stabilizatorom (Nb) pre zvaranie
nestabilizovanych a stabilizovanych
nehrdzavejlcich CrNi oceli
metdédou TIG a MAG. Odolny

proti medzikrystalickej korozii pri
prevadzkovych teplotach do

400 °C. Ziaruvzdorny na vzduchu a
v oxidacnych spalinach do 800 °C.

GB Applications and properties:
Stabilized austenitic stainless
welding rod or wire electrode for
TIG/MAG-welding of unstabilized
and stabilized corrosion resisting Cr
Ni-steels. Resistant to intergranular
corrosion up to 400 °C. In air and
oxidizing combustion gases non-
scaling up to 800 °C.

Materials for instance:

Joint welding of alloy steels

No. of Materials No. of Materials
1.4301 X4CrNi18-10 1.4541

Approvals: TUV, DB
Rod and wire analysis correspond to all-weld metal analysis (typical values in %

EN-Designation
X6CrNiTi18-10

0,06 0,45 1,60 19,50 10,00 0,80 <0,030 <0,030
Mechanical properties of all-weld metal (single values are typical values):
Heat 0,2 % Proof stress | Tensile strength
treatment [N/mm?] [N/mm?]
AW 2400 =550 =30 247
AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG — welding

Impact energy ISO

Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:

Wire electrode for MAG -welding:
Consumption:

Form of delive

11 (ARCAL 1)
M12 (ARCAL 12), M13 (INARC S 3)
TIG = approx. 10 I/min, MAG = approx. 15 I/min

Welding rods

Dia. [mm] 1,0 1,6 2,0 24 3,2 4,0
Length [mm] 1000
Approx. Weight of packet [kgs] 10
Wire electrodes
Dia [mm] 0,8 1,0 1,2 1,6

| Wire cage reel K300 [kgs] \ 15 \
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

E7 HEETEBEERE

PB PC PF PG PF2  PG2

TIG

INERTFIL 316 L Si

Drét pre zvaranie MAG/TIG

Welding rod/wire electrode for TIG/IMAG-welding process
Prety/druty do spawania metodami TIG/IMAG

ol

OERLIKON

Standards: DIN EN 12072 G19123LSi
DIN 8556 SG X 2 CrNiMo 19 12
AWS/ASME SFA-5.9 ER 316 L Si
Comparable No. of Materials: 1.4430

POL Zastosowania i wlasnosci:
Pret do spawania lub

druty z austenitycznej stali
nierdzewnej klasy ELC do

spawania stabilizowanych

lub niestabilizowanych stali
nierdzewnych Cr-Ni-Mo metoda TIG/
MAG. Stopiwo odporne na korozje
miedzykrystaliczng do 400°C.

SK Vlastnosti a pouzitie:
Austeniticky zvaraci drot v L
kvalite (velmi nizky obsah uhlika)
pre zvaranie nestabilizovanych a
stabilizovanych nehrdzavejucich
CrNiMo oceli metédou TIG a MAG.
Odolny proti medzikrystalickej
korozii pri prevadzkovych teplotach
do 400 °C.

GB Applications and properties:
Austenitic stainless welding rod or
wire electrode in ELC-quality for
TIG/MAG-welding of unstabilized
and stabilized, corrosion resisting
Cr Ni Mo-steels. Resistant to
intergranular corrosion up to 400 °C.

1.4401 XCrNiMo17-12-2 1.4571
TUV, TUV Austria, DB
Rod and wire analysis correspond to all-weld metal analysis (typical values in %

Approvals:

0,02 0,85 1,40 19,00 12,50 2,60 <0,025 <0,020

Mechanical properties of all-weld metal (single values are typical values):

Heat 0,2 % Proof stress | Tensile strength Elongation Impact energy I1SO-V [J]
treatment [N/mm?] [N/mm?] As [%] +20 °C
AW >350 =510 230 247
AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG — welding
Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:
Wire electrode for MAG -welding:
Consumption:

11 (ARCAL 1)
M12 (ARCAL 12), M13 (INARC S 3)
TIG = approx. 10 I/min, MAG = approx. 15 I/min

Form of delivery:

Welding rods
Dia. [mm] 1,0 1,6 2,0 2,4 3,2 4,0
Length [mm] 1000
Approx. Weight of packet [kgs] 10

Wire electrodes
Dia [mm] 0,6 0,8 1,0 1,2 1,6
| Wire cage reel K300 [kgs] \ 15 |
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

~[EF] HEBETEE

PB PC PF PF2

TIG

c21
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INERTFIL 318 Si

Drot pre zvaranie MAG/TIG

Welding rod/wire electrode for TIG/IMAG-welding process
Prety/druty do spawania metodami TIG/IMAG

ol

OERLIKON

Standards: DIN EN 12072 W/G 19123 Nb
DIN 8556 SG X 5 CrNiMoNb 19 12
AWS/ASME SFA-5.9 (ER 318)
Comparable No. of Materials: 1.4576

POL Zastosowania i wlasnosci:
Prety do spawania lub ruty ze
stabilizowanej austenitycznej

stali nierdzewnej do

spawania stabilizowanych

lub niestabilizowanych stali
nierdzewnych Cr-Ni-Mo metodg TIG/
MAG. Stopiwo odporne na korozje
miedzykrystaliczng do 400°C.

SK Vlastnosti a pouzitie:
Austeniticky zvaraci drét so
stabilizatorom (Nb) pre zvaranie
nestabilizovanych a stabilizovanych
nehrdzavejlcich CrNiMo oceli
metdédou TIG a MAG. Odolny

proti medzikrystalickej korozii pri
prevadzkovych teplotach do 400 °C.

GB Applications and properties:
Stabilized austenitic stainless
welding rod or wire electrode for
TIG/MAG-welding of unstabilized
and stabilized, corrosion resisting
Cr Ni Mo-steels. Resistant to
intergranular corrosion up to 400 °C.

Materials for instance:

No. of Materials No. of Materials

EN-Designation
1.4401 X4CrNiMo17-12-2 1.4571

TUOV, TUV Austria, DB, OBB
Rod and wire analysis correspond to all-weld metal analysis (typical values in %,

EN-Designation
X6CrNiMoTi17-12-2

Approvals:

0,07 0,85 1,75 19,00 12,60 2,60 0,70 <0,020 <0,020

Mechanical properties of all-weld metal (single values are typical values):
Heat 0,2 % Proof stress | Tensile strength

Elongation
treatment [N/mm?] [N/mm?] As [%]

AW 2400 2550 230 247

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG — welding
Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:
Wire electrode for MAG -welding:
Consumption:

11 (ARCAL 1)
M12 (ARCAL 12), M13 (INARC S 3)
TIG = approx. 10 I/min, MAG = approx. 15 I/min

Form of delivery:

Welding rods
Dia. [mm] 1,0 1,6 2,0 2,4 3,2 4,0
Length [mm] 1000
Approx. Weight of packet [kgs] 10

Wire electrodes ‘
Dia [mm] 0,8 1,0 1,2 1,6
| Wire cage reel K300 [kgs] | 15 |
Further forms of delivery on request.

Type of current/Polarity/Welding positions:

~EF] HEETEE

PB  PC PE PF2

TIG

INERTFIL 24 12 nC

Drét pre zvaranie MAG/TIG

Welding rod/wire electrode for TIG/IMAG-welding process
Prety/druty do spawania metodami TIG/IMAG

ol

OERLIKON

Standards: DIN EN 12072 G2312L
DIN 8556 SG X2 CrNi2412
AWS/ASME SFA-5.9 ER 309 L
Comparable No. of Materials: 1.4332

POL Zastosowania i wlasnosci:
Austenityczno-ferrytyczne prety do
spawania lub druty klasy ELC do
spawania stali wysokostopowych z
niestopowymi lub niskostopowymi,
pracujgcymi w zakresie temperatur
do 300°. Przy wyzszych
temperaturach roboczych nalezy
stosowac materiaty spawalnicze
NIFIL 600.

GB Applications and properties:
Austenitic-ferritic welding rod or wire
electrode in ELC-quality for TIG/
MAG-welding of high-alloy steels

to unalloyed or low-alloy steels,
subject to operating temperatures
up to 300 °C. For higher operating
temperatures use NIFIL 600
consumables.

SK Vlastnosti a pouzitie:
Austeniticko-feriticky zvaraci drot
v L kvalite (velmi nizky obsah
uhlika) pre zvéranie vysoko
legovanych oceli s nelegovanymi
a nizkolegovanymi metddou TIG

a MAG pre prevadzkové teploty
300 °C. Pri vysSich prevadzkovych
teplotach pouzit NIFIL 600.

Materials:
Dissimilar joints
alloyed to unalloyed

Joint welding of alloy steels

No. of Materials EN-Designation No. of Materials
S(P)275 bis S(P)355 1.4571
Approvals: TOV

Rod and wire analysis correspond to all-weld metal analysis (typical values in %

EN-Designation
P295GH, 16Mo3

0,020 0,45 1,80 24,00 13,00 <0,030 <0,020 |

Mechanical properties of all-weld metal (single values are typical values):

Heat 0,2 % Proof stress | Tensile strength Elongation
treatment [N/mm?] [N/mm?] As [%]

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG — welding
Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:
Wire electrode for MAG —welding: M12 (ARCAL 12), M13 (INARC S 3), M21 (ARCAL 21)
Consumption: TIG = approx. 10 I/min, MAG = approx. 15 I/min

Form of delivery:
Welding rods
Dia. [mm] 2,0 2,4 3,2

11 (ARCAL 1)

Length [mm] 1000
Approx. Weight of packet [kgs] 10
Wire electrodes
Dia [mm] 0,8 1,0 1,2
| Wire cage reel K300 [kgs] \ 15 |

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

~[EF] HEBETEE

PB PC PF PF2

c23
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INERTFIL 307

Drot pre zvaranie MAG/TIG

Welding rod/wire electrode for TIG/IMAG-welding process
Prety/druty do spawania metodami TIG/IMAG

ol

OERLIKON

SGX15CrNiMn 188

Standards: DIN EN 12072 G 188 Mn
DIN 8556
Comparable No. of Materials: 1.4370

SK Vlastnosti a pouzitie:
Austeniticky zvaraci drét pre
zvaranie vysoko legovanych oceli s
nelegovanymi a nizko legovanymi
ocelami metddou TIG a MAG pre
prevadzkovu teplotu 300 °C. Vhodny
tiez pre medzivrstvy vyrovnavajici
pnutia, pre materialy nachylné k
trhlinam a pre navaranie. Vhodny i
pre tazko zvaritelné ocele. (Zamedzit’
vysokému premiesaniu zo zakladnym
materidlom. U tazko zvaritelnych
oceli je doporuceny predohrev).
Zvarovy kov je odolny proti korozii.
Ziaruvzdorny do cca. 850 °C.

Materials for instance:

Joint welding of alloy steels

No. of Materials

EN-Designation
1.3401 (X120 Mn 12)

GB Applications and properties:
Austenitic welding rod or wire
electrode for TIG/IMAG-welding of
high-alloy steels to unalloyed or
low-alloy steels, subject to operating
temperatures up to 300 °C. Likewise
suited for depositing stress-relaxing
buffer layers on cracksensitive base
metals and in hard surfacing jobs.
Well-suited for joining difficult-to-
weld steels.

1.4583

POL Zastosowania i wlasnosci:
Austenityczne druty lub prety
spawalnicze do spawania
TIG/MAG stali wysokostopowych

z niestopowymi pracujgcymi w
temperaturze do 300°C. Przydatne
réwniez do napawania buforowej
warstwy odprezajacej na podatnych
na pekanie metalach rodzimych oraz
przy napawaniu warstw twardych.
Bardzo przydatne do tgczenia stali
trudno-spawalnych.

Dissimilar joints
lloyed to unalloyed
No. of Materials

EN-Designation
P295GH

Approvals:

0,10 0,80

TUV, DB, OBB
Rod and wire analysis correspond to all-weld metal analysis (t

7,00 19,00 9,00

ical values in %

<0,030

Mechanical

treatment

properties of all-weld metal (sing

Heat 0,2 % Proof stress
[N/mm?]

le values are typical values):

Tensile strength

Elongation
[N/mm?] As [%]

Impact energy ISO-V [J]
+20 °C

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG - welding

Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:

Wire electrode for MAG -welding:
Consumption:

Form of delivery:

11 (ARCAL 1)

M12 (ARCAL 12), M13 (INARC S 3), M21 (ARCAL 21)
TIG = approx. 10 I/min, MAG = approx. 15 I/min

Welding rods
Dia. [mm] 1,0 1,6 2,0 24 3,2 4,0
Length [mm] 1000
Approx. Weight of packet [kgs] 10
Wire electrodes
Dia [mm] 0,8 1,0 1,2 1,6
| Wire cage reel K300 [kgs] \ 15

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

-+ ELUE@

TIG MAG

PB  PC

PF PF2

Drét pre zvaranie TIG/IMAG
Welding rod/wire electrode for TIG/IMAG-welding process
Prety/druty do spawania metodami TIG/IMAG

ol

OERLIKON

Standards: DIN EN 12072 G 2520
DIN 8556 SG X 12 CrNi 2520
AWS/ASME SFA-5.9 ER 310
Comparable No. of Materials: 1.4842

POL Zastosowania i wlasnosci:
Czysto austenityczne prety lub druty
spawalnicze do spawania TIG/MAG
stali zaroodpornych o zawartosci ok.
25% chromu i 20% niklu. Stopiwo
zachowuje odpornosé na tworzenie
zgorzeliny do 1200 °C , réwniez
dobrg ciggliwos¢ az do temperatury
-196°C.

SK Vlastnosti a pouzitie:

PlIne austeniticky zvaraci drét pre
zvaranie Ziaruvzdornych oceli s cca.
25 % Cr a 20 % Ni. Ur&eny tiez pre
Ziaruvzdorné a Ziarupevné feritické
chrémové ocele, ak sa neocakava
korozivne zatazenie redukujdacimi
spalinami obsahujucimi siru.
Ziaruvzdorny do 1200 °C, huizevnaty
do —196 °C.

GB Applications and properties:
Fully austenitic welding rod or wire
electrode for TIG/IMAG-welding

of heat resisting steels containing
approx. 25% chromium and 20 %
nickel. Weld metal exhibits good
toughness values down to -196 °C.

Materials for instance:

No. of Materials EN-Designation No. of Materials
1.4840 (G-X 15 CrNi 25 20) 1.4841

EN-Designation
(X 15 CrNiSi 25 20)

Rod and wire analysis correspond to all-weld metal analysis (typical values in %

0,12 0,60 1,80 26,00 21,00 0,30 <0,030 <0,020

Mechanical properties of all-weld metal (single values are typical values):

Heat 0,2 % Proof stress | Tensile strength Elongation
[N/mm?] [N/mm?] As [%]

Impact energy ISO-V [J]

treatment
AW 2350 2550 230 247

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG — welding

Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:
Wire electrode for MAG -welding:

11 (ARCAL 1)
M12 (ARCAL 12), M13 (INARC S 3), M21 (ARCAL 21)

Consumption: TIG = approx. 10 I/min, MAG = approx. 15 I/min
Form of delivery:
Welding rods

Dia. [mm] 1,0 2,0 2,4 3,2 4,0

Length [mm] 1000

Approx. Weight of packet [kgs] 10

Wire electrodes
ia [mm] 0,8 1,0 1,2

| Wire cage reel K300 [kgs] \ 15 |

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

MAG :+ #E@

PB PC

TIG

C25
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INERTFIL 22 9 3

Drot pre zvaranie TIGIMAG

Welding rod/wire electrode for TIG/IMAG-welding process
Prety/druty do spawania metodami TIG/IMAG

ol

OERLIKON

Standards: DIN EN 12072 G2293NL
DIN 8556 (SG X2 CrNiMoN2293)
AWS/ASME SFA-5.9 ER 2209
Comparable No. of Materials: (1.4462)

POL Zastosowania i wlasnosci:
Ferrytyczno-austenityczne
prety/druty do spawania TIG/IMAG
stali typu dupleks, jak réwniez do
taczenia stali stopowych Cr-Ni ze
stalami niestopowymi lub nisko-
stopowymi az do gatunku StE 355
pracujgcymi w zakresie temperatur
do 250°C.

GB Applications and properties:
Ferritic-austenitic welding rod or
wire electrode for TIG/IMAG-welding
of Duplex steels, as well as joining
of high-alloy Cr Ni-stells to unalloyed
and low-alloy steels up to grade

StE 355, subject to operating
temperatures up to 250 °C.

SK Vlastnosti a pouzitie:
Feriticko-austeniticky zvaraci drot
pre zvaranie duplexnych oceli a
vysoko legovanych CrNi oceli s
nelegovanymi a nizko legovanymi
do StE 355 metdédou TIG a MAG
pri prevadzkovych teplotach do
250 °C. Cisty zvarovy kov ma
podiel feritu od 25 do 30 % a je
odolny vodi kor6zii pod napatim,
medzikrystalickej kordzii a jamkovej
korozii. Heterogénne spoje 1.4462 a
1.4583 s HlI, HIll, 17 Mn4, StE 255
az StE 355.

Materials for instance:

No. of Materials EN-Designation ‘

1.4462
Approvals: TOV

X2CrNiMoN22-5-3

analysis correspond to all-weld metal analysis (typical values in %

Impact energy ISO-V [J]

0,2 % Proof stress | Tensile strength Elongation
treatment [N/mm?] [N/mm?] As [%]
AW 2450 2600 226 280
AW = as-welded
Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - M13 in MAG — welding

Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:
Wire electrode for MAG -welding:

11 (ARCAL 1)
M12 (ARCAL 12), M13 (INARC S 3)

Consumption: TIG = approx. 10 I/min, MAG = approx. 15 I/min
Form of delivery:
Welding rods ‘
Dia. [mm] 1,6 2,0 2,4 3,2
Length [mm] 1000
Approx. Weight of packet [kgs] 10
Wire electrodes
Dia [mm] 0,8 1,0 1,2
| Wire cage reel K300 [kgs] \ 15 \

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

e | = + QUE@E

PB  PC PE PF2

TIG

NIFIL 625

Drét pre zvaranie TIG/MIG

Welding rod/wire electrode for TIG/MIG-welding process
Prety/druty spawalnicze do spawania metodami TIG/MiG

Standards: DIN 1736

AWS/ASME SFA-5.14
Comparable No. of Materials:

SK Vlastnosti a pouzitie:

NiCr legovany zvaraci drét pre
zvaranie rovnorodych zliatin niklu,
Ziarupevnych CrNi a CrNiMo oceli,
niklovych oceli tahanych za studena,
ako aj réznorodych spojeni pre
prevadzkové teploty do 1000°C.
Cisty zvarovy kov je hiZevnaty do
—196 °C. Predpokladom pre zvarovy
spoj bez trhlin je Cistota v oblasti
zvaru spolu s malym vnesenym
teplom pri medzihUsenicove;j teplote
max. 150 °C. Pri zvarani metédou
MAG je najvhodnejSie zvarat’
pulznym oblukom.

Materials for instance:

No. of Materials

1.5662 X8Ni9

ol

OERLIKON

SG-NiCr 21 Mo 9 Nb

2.4831

GB Applications and properties:
Ni Cr Mo-alloyed welding rod or wire
electrode for TIG/MIG-welding of
identical or similar nickel alloys, high
heat resisting Cr Ni-and Cr Ni Mo-
steels, cryogenic nickel steels, as
well as for joining dissimilar metals,
subject to operating temperatures
down to -196°C up to 1100 °C.

No. of Materials

2.4856

ER NiCrMo-3

POL Zastosowania i wlasnosci:
Prety lub druty spawalnicze ze stopu
Ni-Cr-Mo do spawania TIG/MIG
identycznych lub podobnych stopéw
niklu, zaroodpornych stali Cr-Ni

oraz Cr-Ni-Mo, kriogenicznych stali
niklowych, a takze do faczenie
metali roznoimiennych pracujgcych
w zakresie temperatur od -196°C az
do 1000°C.

EN-Designation
NiCr 22 Mo 9 Nb

Approvals: TOV

Rod and wire analysis correspond to all-weld metal analysis (typical values in %

treatment
AW 2440

Mechanical properties of all-weld metal (single values are typical values):

Heat 0,2 % Proof stress
[N/mm?]

Tensile strength
[N/mm?]

Impact energy ISO-V [J]

As [%]
2760 235

=255

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - 11 in MIG — welding

Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:

Wire electrode for MIG-welding:
Consumption:

11 (ARCAL 1)
11 (ARCAL 1)

TIG = approx. 10 I/min, MIG = approx. 15 I/min

Form of delivery:
Welding rods
Dia. [mm] 1,6 2,0 2,4

Length [mm] 1000
Approx. Weight of packet [kgs] 10
Wire electrodes
Dia [mm] 0,8 1,0 1,2 1,60
| Wire cage reel K300 [kgs] | 15 |

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

=+ E“JE@E

PB PC PF PF2

TIG
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NIFIL 600 CARBOFIL A 350
Drét pre zvaranie TIG/MIG Drot pre zvaranie MAG
Welding rod/wire electrode for TIG/MIG-welding process Wire electrode for MAG-welding process

Prety/druty spawalnicze do spawania metodami TIG/MIG L Druty do spawania metoda MAG u
OERLIKON OERLIKON

Standards: DIN 1736 SG-NiCr 20 Nb Standards: DIN 8555 MSG 2 GZ 350
AWS/ASME SFA-5.14 ER NiCr-3 Comparable No. of Materials: 1.8405
Comparable No. of Materials: 2.4806
SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowania i wiasnosci:
Stredne legovany zvaraci drot pre Medium-alloyed wire electrode for Sredniostopowe druty do napawania

SK Vlastnosti a P°“,i“i?t: GB Applications and properties: POL Zastosowania i wlasnosci: navaranie dielov podliehajicich MAG-hardsurfacing of wear resisting  utwardzajacego czesci odpornych

gﬁg{;ﬁ%ﬁg&%ﬁggﬁﬁ'Z"gtir? rn?klu, Ni Cr-alloyed welding rod or wire Prety/druty do spawania ze stopu silnému razovému opotrebeniu. parts subject to heavy impact na zuzycie, narazonych na znaczne

Fiarupevnych CrNi a CrNiMo oceli, electrode for TIG/MIG-welding of Ni-Cr do spawania TIG/MIG ) Zvarovy kov je este obrabatelny and shock. The weld metal is still uderzenia i wstrzasy. Stopiwo jest

nﬂdovy‘ah Ocelidt’,al;]anx’/Ch zastudena, identical or similar nickel alloys, high 'd_ﬁlmyctzr:}’?h '“bdp°d°b“g%h S'\}F’P°W trieskovym obrabanim. S CARBOFIL  machinable. Suitable for: Rails, rail obrabialne skrawaniem. Druty

aKo aj roznoroaych spojeni pre -~ heat resisting Cr Ni-and Cr Ni Mo- niklu, stali zaroodpornych Cr-Ni A 350 sa zvara v ochrannej i itch point: Il dat iazd
T ooty BAS00RE. Gist or Ni e pornye ) j crossings, switch points, rollers, przydatne na szyny, rozjazdy,

gvarovy kov je r?ﬂigvnaty do —269 .y steels, cryogenic nickel steels, as 253?) Crcﬁl !\:E’rgu?]?:;ﬁgr;yggeﬂg' atmosfére M21 (Inarc K 18). caterpillar track rollers and links, zwrotnice, walce, rolki i ogniwa

°C. Predpokladom pre zvarovy spoj well as for joining dissimilar metals, wyen, Jjak I ac: Ur&eny pre: kolajnice, vyhybky, wheel flanges, etc. gasienic, obrecze kly, itp.

hez frhiin Je stota v oblasti 2vari subject to operating temperatures Metall rg2naliniannych pracdacych srdcovky a diely podliehajice

spolu s malym vnesenym teplom down to -196°C up to 900 °C. w zakresie temperatur od - apotrobaniu ako lanové Kadky,

pri medzihtsenicovej teplote max. . ; do 1000 °C. Zaleca sig stosowanie
150 °C. Pri zvarani metodou MIG Low HI and a maximum interpass niskie] energii IiniowejQHI oraz valce, nabehové dosky, bandaze,

J:b?ﬁ\émdggsrllee é\;graét’n%lgzsrg;n; temperature of 150°C are advisable. maksymalna temperature warstwy retaze, atd.
uvedenych oceli s Hﬁ, HIll, 17 Mn4, posredniej 150 °C.
StE 355, 15Mo3.
Materials for instance: Analysis of wire electrode (typical values in %):
No. of Materials EN-Designation No. of Materials EN-Designation
1.4876 X10 NiCrAITi 32 20 2.4816 NiCr 15 Fe 0,70 2,00 1,00
1.5637 10 Ni 14 2.4851 NiCr 23 Fe
1.5662 X8Ni9 - - Analysis of all-weld metal (typical values in %):
Approvals: TUV 0,50 1,50 0.90

Rod and wire analysis correspond to all-weld metal analysis (typical values in %)

Mechanical properties of all-weld metal:

b Heat treatment Hardness [HB]
Remainder

AW 320-380

Mechanical properties of all-weld metal (single values are typical values): AW = as-welded

Heat 0,2 % Proof stress | Tensile strength Elongation Impact energy ISO-V [J] ) ) ) o

et [N/mm?] [N/mm?] As [%] Analysis and mechanical properties apply to the use of shielding:
DIN EN 439-M21 (82 % Ar/ 18 % CO,)

AW 2380 2550 225 =55
AW = as-welded Shielding gas acc.: to DIN EN 439: M21 (ARCAL 21)
Analysis and mechanical properties apply to the use of shielding gas: DIN EN 439 - 11 in TIG — welding Consumption: 15 l/min for @ 1,2 mm

DIN EN 439 - 11 in MIG — welding Form of delivery:

Shielding gas acc. to DIN EN 439: Wire electrodes

Welding rod for TIG-welding: 11 (ARCAL 1) .
Wire electrode for MIG-welding: 11 (ARCAL 1) Dia. [mm] 1.0 1.2
Consumption: TIG = approx. 10 I/min, MIG = approx. 15 I/min | Wire cage reel K300 [kgs] | 15 |
Form of delivery: Further forms of delivery on request.
Welding rods

Dia. [mm] 1,6 \ 2,0 | 2,4

Length [mm] 1000

Approx. Weight of packet [kgs] 10

Wire electrodes ‘

Dia [mm] 0,8 1,0 1,2 1,60
| Wire cage reel K300 [kgs] | 15 |
Further forms of delivery on request.
Type of current/Polarity/Welding positions: Type of current/Polarity/Welding positions:

= — —+] WKEEMDE — +
cs G MIG PA PB  PC_ PE  PF PR c29




CARBOFIL A 600 ALUFIL A1 99,5 Ti
Drot pre zvaranie MAG Dr6t pre zvaranie TIG/MIG
Wire electrode for MAG-welding process Welding rod/wire electrode for TIG/MIG-welding process

Druty do spawania metoda MAG L Prety/druty spawalnicze do spawania metodami TIG/MIG u
OERLIKON OERLIKON

Standards: DIN 8555 MSG 6 GZ 60 GP Standards: DIN 1732 SG-AI 99,5 Ti
Comparable No. of Materials: 1.4718 Comparable No. of Materials: 3.0805
SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowania i wiasnosci: SK Vlastnosti a pouzitie: GB Application and properties: POL Zastosowania i wlasnosci:
Vysoko legovany drét pre huzevnaté High-alloy wire electrode for MAG- Wysokostopowe druty do napawania Titdnom legovany pridavny material Titanium-alloyed aluminium weld Materiat spawalniczy ze stopu
navary dielov, ktoré su vystavované hardsurfacing, depositing tough utwardzajacego MAG, tworzace pre zvaranie TIG/MIG hlinika. Titan consumable for TIG/MIG-welding aluminium z dodatkiem tytanu
vysokému oteru. Zvarovy kov je and wear resisting overlays subject warstwy ciggliwe i odporne na zaru€uje velmi jemnozrnny zvarovy of pure aluminium base metal. The do spawania TIG/MIG metalu
odolny proti rAzovému namahaniu. to heavy wear. The weld metal zuzycie, narazone na znaczne kov. addition of titanium produces a very rodzimego z czystego aluminium.
Zvarovy kov je mozno opracovat len is resistant to impact and shock zuzycie. Stopiwo jest odporne na fine-grained weld metal. Dodatek tytanu zapewnia bardzo
brisenim. S CARBOFIL A 600 sa and machinable only by grinding. uderzenia i wstrzasy, a mozna je drobnoziarniste stopiwo.
zvara v ochrannej atmosfére M21 Suitable for hardfacing of excavator obrabia¢ tylko przez szlifowanie.
(Inarc K 18). parts, bucket edges, bucket teeth, Druty nadajg sie do napawania
Ur&eny pre: diely tazobnych strojov, drilling bits, coal planes, etc. utwardzajacego czesci koparek,
sekajuce kladiva, zbijacky, dopravné krawedzi czerpakow, zebow
zavitovky, drviace Celuste, atd. czerpakow, koronek wiertniczych,
strugdw goérniczych, itp.
Analysis of wire electrode (typical values in %): Materials for instance:
No. of Materials DIN-Designation No. of Materials DIN- Designation
0,35 3,00 9,00 3.0255 Al 99,5 3.0285 Al 99,8
Analysis of all-weld metal (typical values in %): Approvals: TOV
0,30 2,50 8,50 Rod and wire analysis correspond to all-weld metal analysis (typical values in%):
Mechanical properties of all-weld metal: <0,20 >995 0,15
Heat treatment | Hardness [HB] ‘
AW 570-660 Mechanical properties of all-weld metal (single values are typical values):

AW = as-welded

Analysis and mechanical properties apply to the use of shielding:
DIN EN 439-M21 (82 % Ar/ 18 % CO,)

Heat treatment 0,2 % Proof strees Tensile strength Elongation

As [%]

AW = as-welded

gg:g:m;?tigﬁ-s ace.: to DIN EN 439: ’:ASZ:/rgﬁF{f(o:ﬁé?Z) mm Analysis and mechanical properties apply to the use of shielding gas:
. ? DIN EN 439 - 11 in TIG — welding

DIN EN 439 - 11 in MIG — welding

F f delivery:
orm of delive T Shielding gas acc. to DIN EN 439:
% NE S choae Welding rod for TIG-welding: 11 (ARCAL 1)
Dia. [mm] 1,0 1.2 1.6 Wire electrode for MIG-welding: 11 (ARCAL1), 12 (Helium R), 13 (ARCAL 31)

| Wire cage reel K300 [kgs] | 15 | Consumption: TIG = 10 I/min, MIG = 12 I/min
Further forms of delivery on request.
Form of delivery:
Dia. [mm] 2,0 24 3.2 4,0
Length [mm] 1000
Approx. weight of packet [kgs] 10
Wire electrodes
Dia. [mm] 1,0 1,2 1,6
| Wire cage reel K300 [kgs] | 7 |

Further forms of delivery on request.

Type of current/Polarity/Welding positions: Type of current/Polarity/Welding positions:
— il % =l — il % =l
—_— b i ki ~~ — N I G
30 PA PB PC PE PF  PR2 TG MIG PA PB PG PE  PE PR2 cat
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OERLIKON

ALUFIL Al Si 5

Drét pre zvaranie TIG/MIG

Welding rod/wire electrode for TIG/MIG-welding process
Prety/druty do spawania metodami TIG/MIG

Dr6t pre zvaranie TIG/MIG
Welding rod/wire electrode for TIG/MIG-welding process
Prety/druty spawalnicze do spawania metodami TIG/MIG

ol

OERLIKON

Standards: EM ISO 18273 S Al 4043 Standards: EN ISO 18273 S Al 5356
AWS/ASME SFA-5.10 ER 4043 AWS/ASME SFA-5.10 ER 5356
Comparable No. of Materials: 3.2245 Comparable No. of Materials: 3.3556

SK Vlastnosti a pouzitie:
Pridavny material pre zvaranie
hlinika a jeho zliatin s podielom
legujuicich prvkov <2 %, odliatkov z
hlinika s obsahom <7 % Si. Velmi
dobré vlastnosti zvarania.

GB Application and properties:

Weld consumable for TIG/MIG-
welding of aluminium and
aluminium alloys having <2 %
alloying elements, as well as
cast aluminium alloys having <7
% silicon. Outstanding operating
characteristics.

POL Zastosowania i wiasnosci:
Materiat spawalniczy do spawania
TIG/MIG aluminium i stopow
aluminium o zawartosci <2%
dodatkéw stopowych, jak rowniez
aluminium odlewniczego o
zawartosci <7% krzemu. Swietne
wiasnosci robocze.

POL Zastosowania i wlasnosci:
Prety/druty spawalnicze do
spawania TIG/MIG stopoéw Al-Mg
oraz Al-Mg-Si.

SK Vlastnosti a pouzitie:
Pridavny material pre zvaranie
zliatin AIMg a AIMgSi.

GB Application and properties:
Welding rod or wire electrode for

TIG/MIG-welding of AL Mg-and Al
Mg Si- alloys.

Materials for instance:

Materials for instance:
No. of Materials
3.3555

No. of Materials
3.3535

DIN-Designation
Al Mg 3

DIN-Designation

Joint welding of aluminium and aluminium alloys

No. of Materials
3.2341

No. of Materials
3.2315

Approvals:

DIN-Designation
Al Mg Si 1

DB, OBB
Rod and wire analysis correspond to all-weld metal analysis (typical values in%):

DIN-Designation
G-Al Si 5 Mg

TOV, DB, OBB, LRS
Rod and wire analysis correspond to all-weld metal analysis (typical values in%):

Approvals:

Remainder

5,00 Remainder

Mechanical properties of all-weld metal (single values are typical values):

0,2 % Proof strees Tensile strength
[N/mm?]

Mechanical properties of all-weld metal (single values are typical values):
0,2 % Proof strees Tensile strength
[N/mm?]
AW 240 2120 28
AW = as-welded
Analysis and mechanical properties apply to the use of shielding gas:

DIN EN 439 - |1 in TIG — welding
DIN EN 439 - 11 in MIG — welding

Elongation

El ti
ongation As [%]

Heat treatment

Heat treatment [N/mm?]
AW 2110 2240 217

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:
DIN EN 439 - 11 in TIG — welding
DIN EN 439 - |1 in MIG — welding

Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:
Wire electrode for MIG-welding:

Shielding gas acc. to DIN EN 439:
Welding rod for TIG-welding:
Wire electrode for MIG-welding:

11 (ARCAL 1)
11 (ARCAL1), 12 (Helium R), I3 (ARCAL 31)

11 (ARCAL 1)
I1(ARCAL 1), 12 (Helium R), I3 (ARCAL 31)

Consumption: TIG =10 I/min, MIG = 12 I/min Consumption: TIG =10 I/min, MIG = 12 I/min
Form of delivery: Form of delivery:
Welding rods \ Welding rods \
Dia. [mm] 2,0 2,4 3,2 4,0 Dia. [mm] 1,6 2,0 2,4 3,2 4,0
Length [mm] 1000 Length [mm] 1000
Approx. weight of packet [kgs] 10 Approx. weight of packet [kgs] 10
Wire electrodes ‘ Wire electrodes
Dia. [mm] 0,8 1,0 1,2 1,6 Dia. [mm] 0,8 1,0 1,2 1,6
| Wire cage reel K300 [kgs] | 7 | | Wire cage reel K300 [kgs] \ 7 |

Further forms of delivery on request. Further forms of delivery on request.

Type of current/Polarity/Welding positions:

@E@ TIG ~ MIG :_I_

PB  PC PE PF2

Type of current/Polarity/Welding positions:

TIG MIG - |

] ] Sl &) B

PB PC PF PF2 C33
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C34

ALUFIL Al Mg 4,5 Mn

Drét pre zvaranie TIG/MIG

Welding rod/wire electrode for TIG/MIG-welding process
Prety/druty do spawania metodami TIG/MIG

Standards:

SK Vlastnosti a pouzitie:
Pridavny material pre zvaranie
zliatin Hlinika s vysokymi narokmi
na pevnost.

Materials for instance:
No. of Materials

EN ISO 18273
AWS A5 10

DIN-Designation

S Al 5183
ER 5183

GB Application and properties:
Welding rod or wire electrode for
TIG/MIG- welding of Al-alloys with
high tensile strength requirements.

No. of Materials

ol

OERLIKON

POL Zastosowania i wlasnosci:
Prety/druty do spawania TIG/MIG
stopdw aluminium o wysokich
wiasnosciach wytrzymatosciowych.

DIN-Designation

3.3555 Al Mg 5 3.3547 Al Mg 4,5 Mn
Approvals: TUV, DB, GL, LRS
Rod and wire analysis correspond to all-weld metal analysis (typical values in%):
0,80 0,10 Remainder 4,50

Mechanical properties of all-weld metal (sing
0,2 % Proof strees

Heat treatment

le values are typical values):
Tensile strength

Elongation

AW

[N/mm?]

[N/mm?]
2125 2275

As [%]

AW = as-welded

Analysis and mechanical properties apply to the use of shielding gas:

Shielding gas acc. to DIN EN 439:

Welding rod for TIG-welding:
Wire electrode for MIG-welding:
Consumption:

DIN EN 439 - 1 in TIG — welding

DIN EN 439 - 11 in MIG — welding

11 (ARCAL 1)

I1(ARCAL 1), 12 (Helium R), I3 (ARCAL 31)

TIG =10 I/min, MIG = 12 l/min

Drét pre zvaranie plameriom
Welding rod for gas welding
Prety do spawania gazowego

Standards:
DIN 8554

AWS/ASME SFA-5.2

SK Vlastnosti a pouzitie:

Drot pre zvaranie nelegovanych
plechov a potrubi.
Charakteristika: jemne tecuci.

Materials for instance:
EN-Designation
S$235, §235

DIN-Designation
St 37-2, St 37-3

GB Applications and properties:
Welding rod for joining of unalloyed
sheets, plates and pipes. Operating
characteristics: fluid weld puddle.

EN-Designation
S$235, S275

ol

OERLIKON

DIN EN 12536 Ol

POL Zastosowania i wlasnosci:
Prety spawalnicze do tgczenie
niestopowych blach, ptyti rur.
Charakterystyki robocze: jeziorko
spawalnicze rzadkoptynne.

DIN-Designation
St 37.0, St 44.0

0,10

Analysis of all-weld metal (typical values in %):

0,20

0,5

Mechanical properties of all-weld metal (single values are typical values):

Tensile

Heat Yield strength strength Elongation Impact strength ISO-V [J]
2 0, o,
treatment [N/mm?] [N/mm?] As [%] +20 °C
AW 2260 360-410 220 230
AW = as-welded
Form of delivery:
Welding rods
Dia. [mm] 1,0 1,6 2,0 2,5 3,0 4,0 5,0 6,0
Length [mm] 1000
Approx. weight of packet [kgs] 25

Further forms of delivery on request.

Form of delivery:
Welding rods ‘
Dia. [mm] 1,6 2,0 2,4 3,2 4,0

Length [mm] 1000
Approx. weight of packet [kgs] 10
Wire electrodes ‘
Dia. [mm] 0,8 1,0 1,2 1,6
| Wire cage reel K300 [kgs] | 7 \

Further forms of delivery on request.

Type of current/Polarity/Welding positions:

TIG ~ MIG :_I_ EME@

PB  PC PF PF2  PG2

C35



OE-G Il OE-G I1lI
Drot pre zvaranie plameriom Drét pre zvaranie plameriom
Welding rod for gas welding Welding rod for gas welding

Prety do spawania gazowego L Prety do spawania gazowego u
OERLIKON OERLIKON

Standards: DIN EN 12536 ol Standards: DIN EN 12536 ol

DIN 8554 Gll DIN 8554 Glll

AWS/ASME SFA-5.2 R45-G AWS/ASME SFA-5.2 R60-G
SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowania i wiasnosci: SK Vlastnosti a pouzitie: GB Applications and properties: POL Zastosowania i wiasnosci:
Drot pre zvaranie pri stavbach Welding rod for joint welding in the Prety do spawania przy budowie Drot pre zvaranie pri stavbach Welding rod for joint welding in the Prety do spawania przy budowie
zasobnikov a potrubnych rozvodov. construction of boilers and pipes. kottéw i rurociggow. zasobnikov a potrubnych rozvodov. construction of boilers and pipes. kottéw i rurociggow.
Charakteristika: menej tecuci ako Operating characteristics: less fluid Charakterystyki robocze: jeziorko Charakteristika: viskozny. Operating characteristics: viscous Charakterystyki robocze: geste
OE-G I than OE-GI. spawalnicze o mniejszej weld puddle. jeziorko spawalnicze.

rzadkoptynnosci, niz dla OE-GlI.

Materials for instance: Materials for instance:
EN-Designation DIN-Designation EN-Designation DIN-Designation EN-Designation DIN-Designation EN-Designation DIN-Designation
S235, S235 St 37-2, St 37-3 P235GH, P265GH HILHI P295GH 17 Mn 4 S235 St 37-3
Approvals: TUOV, DB Approvals: TOV, TOV Austria, DB
Analysis of all-weld metal (typical values in %): Analysis of all-weld metal (typical values in %):
0020 0.25 1,00 0,20 0,25 1,00 0,45
Mechanical properties of all-weld metal (single values are typical values): Mechanical properties of all-weld metal (single values are typical values):
Heat Yield strength sth::é'teh Elongation Impact strength ISO-V [J] o Yield strength Tensile —— Impact strength ISO-V [J]
treatment [N/mm?] INfme] As [%] +20°C treatment [N/mm?] engih As [%]
AW 2300 390-440 220 247 AW 2310 400-460 222 247
AW = as-welded AW = as-welded
Form of delivery: Form of delive
Welding rods Welding rods
Dia. [mm] 1,0 1,6 2,0 2,5 3,0 4,0 5,0 Dia. [mm] 1,6 2,0 25 3,0 4,0 5,0
Length [mm] 1000 Length [mm] 1000
Approx. weight of packet [kgs] 25 Approx. weight of packet [kgs] 25
Further forms of delivery on request. Further forms of delivery on request.

C36 c37



OE-G IV OERLIKON - Taviva a dréty

Welding rod for 926 wetding ..h OERLIKON - Welding fluxes and wire electrodes ..$-

Prety do spawania gazowego - OERLIKON — Topniki spawalnicze I druty .
OERLI KON Pre zvaranie pod tavivom OERLI KON

For submerged-arc process
Do spawania tukiem krytym

Standards: DIN EN 12536 oIV
DIN 8554 GIvV
AWS/ASME SFA-5.2 R60-G
e v s esoianicn, oot Py o
iiarupevn ych oceli pre sta?/bu e Iow-allog cree Jresistin bogiler nisekgsto ol:/v ch oraz stali odpornych STl IR OIS G G O el I C el e Al
pevny el pre st oY P sting . powy porny Zestawienie topnikéw i drutow do spawania tukiem krytym
kotlov a potrubnych systémov s and pipe steels, subject to service na petzanie kottowych | rurowych
prevadzkovou teplotou do 530 °C. temperatures up to 530 °C. pracujgcych w zakresie temperatur
Charakteristika: viskozny. Operating characteristics: viscous do 530°C. Charakterystyki robocze:
weld puddle. geste jeziorko spawalnicze. Vysvetlenie tabuliek
Explanation of tables D4 - D10
Wyja$nienia do tablic
Materials for instance: Taviva pre zvaranie nelegovanych a nizkolegovanych oceli, normalizovanych a temperovanych
EN-Designation DIN-Designation EN-Designation DIN-Designation jemnozrnnych oceli, Specialne Strukturovanych oceli ako aj Ziarupevnych kotlovych a potrubnych
$235 to $355 St 37-2 to St 52-3 oceli. . : , i
Welding fluxes for joint welding of unalloyed and low-alloy steels, normalized and normalized+
Approvals: TUV, DB tempered fine grain structural steels and special structural steels, as well as heat resisting boiler D11 - D23

and pipe steels.

Topniki spawalnicze do spawania potgczeniowego stali niestopowych i niskostopowych, normal-
izowanych i normalizowanych + ulepszanych drobnoziarnistych stali konstrukcyjnych i specjalnych
0,15 0,25 1,00 0,50 a takze Zzaroodpornych stali kottowych i rurowych

Analysis of all-weld metal (typical values in %):

Mechanical properties of all-weld metal (single values are typical values):

Heat Yield strength Jensile Elongation

Tr—— [N/mm?] s:qu‘:l‘g:,h As [%]

AW 2260 440-490 222 247
AW = as-welded

Form of delivery:

Tavivéa pre zvaranie austenitickych, Ziaruvzdornych oceli ako aj platovanie paskami.
Welding fluxes for joint welding of austenitic stainless and heat resisting steels, as well as for strip

Dia. [mm] cladding D24 - D27
Length [mm] 1000 Topniki spawalnicze do spawania potgczeniowego stali nierdzewnych i zaroodpornych a takze
Approx. weight of packet [kgs] 25 platerowania tasmami

Further forms of delivery on request.

Dréty pre zvaranie pod tavivom
Wire electrodes for submerged-arc-welding D28 - D29
Druty do spawania tukiem krytym

C38



Zoznam taviv
-.ﬁ List of welding fluxes -.$-

= Wvkaz topnikow spawalniczych -
OERLIKON yaz top P y OERLIKON

Prehlad s porovnanim noriem
Survey with classification equivalents

Welding fluxes for unalloyed and low-alloy steels and low-alloy steels

Welding fluxes for unalloyed and low-alloy steels

Classification DIN 32522
OP 181 SA AR 188 AC B AR 188 AC 10 SKM D5
OP 180 S SA AB 167 AC BAB167AC10M D6
OP 192 SA AB 167 AC H5 B AB 167 AC 10 D7
OP 139 SA AB 167 AC H5 - D8
OP 122 SAFB 165AC H5 B FB165AC 12 MHP 5 D9
OP 121 TT SAFB 155AC H5 B FB 155AC 10 MHP 7 D10
OP 121 TTW SAFB 155AC H5 B FB155AC 10 MHP 7 D12
OP CROMO F537 SAFB 155AC H5 B FB 4 554 AC MHP 5 D14
OP 132 SA AB 167 AC H5 D 16

Welding fluxes for austenitic stainless and heat resisting steels

Trade name DIN 32522
OP 33 SA AF 254 DC B FB 6 54355 DC 8 K
OP 76 SAFB 2 55AC H5 B FB 6 55455 AC 8 MHP 5 D19
OP F500 SAFB253AC D21
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Dréty pre zvaranie pod tavivom Dréty pre zvaranie pod tavivom

List of wire-and strip electrodes ..h List of wire-and strip electrodes #-
Wykaz drutow i tasm Wykaz drutow i tasm

u u
Prehlad podla noriem OERLI KON Prehlad podla noriem OERLI KON

Survey with classification equivalents Survey with classification equivalents
Klasyfikacja wg norm réwnowaznych Klasyfikacja wg norm réwnowaznych

Wire electrodes for SA-welding of unalloyed and low-alloy steels

Rod/Wire electrodes for SA-welding of nickel alloys

Classificati Sec.ll Part C Materials DIN 1736 Sestékpsaac

OE-S1 756 S1 S1 SFA-5.17 EL12 D23 , , .

oE.oo o < < SAe 17 EN12K 025 NIFIL 625 2.4831 - UP-NICr 21 Mo 9Nb__|ERNICiMo-3 D23
OE-SD 3 756 S3si - SFA5.17 EM12K D23 NIFIL 600 24816 - ERNiCr-3 D23
OE-S2 Ni 2 756 S2Ni2 S2Ni2 SFA5.23 ENi2 D23 FREEZAL S276 |2.4886 - ER NiCrMo-4 D23
OE-SD3 1Ni1/4Mo 756 S31Ni/4Mo S 3 1Ni1/4Mo | SFA-5.23 EG D23

OE-SD3 1Ni1/2Mo 756 S31Ni1/2Mo |S31Ni1/2Mo | SFA-5.23 EG D23

OE-S3 NiMo 1 756 S3NMo1 |- SFA-5.23 EG D23

OE-S2 Mo 756 S2Mo S2 Mo SFA-5.23 EA2 D23

OE-S2 CrMo 1 12070 |S CrMo 1 UPS2CrMo1 SFA-5.23 EB2 D13

OE-S1 CrMo 2 12070 |S CrMo 2 UPS1CrMo2 SFA-5.23 EB3 D23

ALCROMO $225 SFA-5.23 EB3 D23

OE-S1 CrMo 5 12070 |SCrMo5 UPS1CrMo5 SFA-5.23 EB6 D23

OE-TiBor 22 SFA5.23 EG D23

Tubular cored electrodes for SA-welding of unalloyed and low-alloy steels

DIN 8557 AWS/ASME

Trad ificati
faCSHEInE Classification | ¢, o sification |Sec.ll Part C

FLUXOCORD 31HD*

Classification

Wire electrodes for SA-welding of austenitic stainless and heat resisting steels

AWS/ ASME
Trade name |No. of Materials| EN 12072 DIN 8556 Sec.ll Part C
SFA-5.9

OE- 308 L 1.4316 S199L UP X 2CrNi199 ER308L D 23
OE- 347 1.4551 S 199 Nb UP X 5 CrNiNb 199 ER347 D23
OE- 316 L 1.4430 S19123L UP X 2 CrNi 19 12 ER316L D23
OE- 318 1.4576 S 19123 Nb UP X 5 CrNiMoNb 19 12 ER318 D23
OE- 309 L 1.4332 S2312L Si UP X 2 CrNi 24 12 ER309L D23
OE- S 2209 1.4462 S2293NL UP X2CrNiMoN22-5-3 ER 2209 D23
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Notes on Welding fluxes and Wire electrodes
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Normalization

V tejto kapitole su pouzité nasledujice normy:
In this chapter the following standards are used:
Normy zastosowane w tym rozdziale:

Droty a kombinacie drét/tavivo pre zvaranie pod tavivom nelegovanych a jemnozrnnych oceli.
EN 756: Wire electrodes and wire-flux combinations for submerged arc welding of non-alloyed and

fine grain steels.

Materiaty dodatkowe do spawania -- Druty lite oraz kombinacja drutéw litych i proszkowych

z topnikami do spawania tukiem krytym stali niestopowych i drobnoziarnistych -- Klasyfikacja

Taviva pre zvaranie pod tavivom. Klasifikacia
EN 760: Flux for submerged arc welding
Materiaty dodatkowe do spawania — Topniki do spawania tukiem krytym - Oznaczenie

Droéty pre zvaranie pod tavivom Ziarupevnych oceli

EN 12070: Welding consumables. Wire electrodes, wires and rods for arc welding of creep-resisting
steels. Classification
Materiaty dodatkowe do spawania -- Druty elektrodowe, druty i prety do spawania tukowego
stali odpornych na pelzanie -- Klasyfikacja

Droéty pre zvaranie pod tavivom nehrdzavejucich Ziaruvzdornych oceli

EN 12072: Welding consumables. Wire electrodes, wires and rods for arc welding of stainless and
heat-resisting steels. Classification
Materiaty dodatkowe do spawania -- Druty elektrodowe, druty i prety do spawania tukowego
stali nierdzewnych i zaroodpornych -- Klasyfikacja

Specifikacia drotov pre zvaranie nehrdzavejtcich oceli
AWS/ASME SFA-5.9: Specification for bare stainless steel welding electrodes and rods
Specyfikacja dla litych drutéw i pretéw spawalniczych do stali nierdzewnych

Specifikacia drétov a taviv pre zvaranie pod tavivom nelegovanych oceli
AWS/ASME SFA-5.17:  Specification for carbon steel electrodes and fluxes for submerged arc welding
Specyfikacja dla drutoéw i topnikéw spawalniczych do spawania fukiem krytym stali weglowych

Specifikacia drétov a taviv pre zvaranie pod tavivom nizko legovanych oceli
AWS/ASME SFA-5.23:  Specification for low-alloy steel electrodes and fluxes for submerged arc welding
Specyfikacja dla drutéw i topnikéw spawalniczych do spawania tukiem krytym stali niskotopowych

Specifikacia drétov a taviv pre zvaranie pod tavivom oceli a zliatin na baze niklu
AWS/ASME SFA-5.14:  Specification for nickel and nickel-alloy bare welding electrodes and rods
Specyfikacja dla litych drutéw i pretéw spawalniczych do niklu i jego stopéw

Notes on Welding fluxes and Wire electrodes
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Technical data in this part of the Manual serve as a guide to selecting welding consumables and auxiliary materials
used in submerged-arc welding.

Functions of welding fluxes
Welding fluxes are granulated, fusible mineral substances that have to accomplish similar functions in submerged-arc
welding as the covering of electrodes, namely:

a) Improving the conductivity of the arc gap, facilitating arc striking and stabilizing the arc.

b) Slag forming for protecting the metal droplet transfer, as well as the molten weld pool, shaping the weld bead and
reducing its cooling rate.

c) Metallurgically influencing the weld metal, occurring in the gaseous phase of the arc cavity by the reaction
between fused flux and weld metal.

d) Deoxidizing and alloying the weld metal by adding deoxidizing agents and, if necessary, alloying elements like Cr,
Mo, Ni, ...

Manufacture of welding fluxes
According to the manufacturing process, welding fluxes are divided into:

a) fused fluxes
b) agglomerated fluxes
c) mixed fluxes

Fused fluxes are manufactured by refusing the raw material constituents to a vitreous product which is subsequently
crushed and brought to the desired grain size by sieving. The bulk density, as well as the consumption of such fluxes
are higher. Fused fluxes are less sensitive to moisture and their manufacture results relatively low-priced.

Agglomerated welding fluxes are small granules formed with the help of a bonding agent (silicates), by mixing finely
ground individual components which are baked at temperatures between 600 °C and 800 °C after agglomeration.
Since the manufacture of agglomerated fluxes is carried out at temperatures below the reactivity of the raw materials
used, this permits incorporating deoxidants and alloying constituents into the weld metal, thus favourably influencing
operating characteristic, as well as mechanical properties. While the manufacture of agglomerated fluxes results more
expensive, their consumption is lower owing to a lower bulk density.

Mixed fluxes are all those which are mixed by the manufacturer from two or more individual fluxes.
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Type of flux
According to DIN EN 760, welding fluxes are divided according to their mineralogical structure into various groups and
classified in accordance with their flux reference analysis.

Recommendations for storing and processing of welding fluxes.

Owing to their mineralogical structure and manufacture, welding fluxes are more or less susceptible to moisture.
Agglomerated fluxes are bonded mixtures of finely ground raw materials tending, more than fused fluxes, to absorb
moisture form the atmosphere. Thereby, their ability to be stored for a longer period of time can be affected. Fluxes
that have become damp, must be redried in order to avoid serious impairement of the welded joints.

As usual in trade, OERLIKON welding fluxes are supplied in PE-valve bags of 40 kgs. On demand, flux can also be
furnished in tinplate drums of 50, 125 and 250 kgs. OP 41 TT flux is usually supplied in drums. It is recommended to
store the welding fluxes in a dry location at a possibly constant temperature. Fluxes stored in such a way with
undamaged containers, can be stored up to one year without deterioration.

The redrying temperatures laid down in the DVS-Richtlinie (Guideline) 0914 are to be considered as reference values.
Since there may occur deviations as to the composition of some fluxes, the data provided by the manufacturer will be
binding.

OERLIKON-welding fluxes shall be redried as follows:

Agglomerated fluxes — not less than. 2 hours at 300-350 °C

Fused fluxes — not less than 2 hours at 250 °C

The maximum admissible redrying time is 10 hours, also in case of repeated redrying.

Notes on Welding fluxes and Wire electrodes
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Reuse and dressing of fluxes

The portion of flux not fused during submerged-arc welding will be recovered and reused. The recycling through the
feeding system can be effected several times, provided that the feeding system comes up to the properties of
agglomerated fluxes, that is, the feeding speeds should be low and the feeding route as short as possible, with
smooth bends.

When sucking-off the flux, a certain change in grain size cannot always be avoided. For this reason, after having
consumed about 50-60 % of the flux in circulation, dry, fresh flux should be added in order to be sure that the flux
circulating in the feeding system will always show a uniform grain size distribution, thus guaranteeing the service
properties of the flux.

Besides this, the rules according to Richtlinie DVS 0914,
edition Oct. 1985 and Stahl-Eisen-Werkstoffblatt 088.3, edition April 1987, are applicable to the storing and processing
of welding fluxes.

Data sheets:

The mechanical properties indicated in the data sheets refer to the all-weld metal (see general references).
Interpass temperature:

a) for unalloyed and alloyed steels: 150-200 °C

b) for creep resistant steels: according to base metal

c) for Cr-Ni-steels: max. 100-150 °C

Welding parameters:

a) for unalloyed and alloyed steels, as well as creep resistant steels:
Wire diameter [mm]: 4,0

Welding current [A]: 600

Welding voltage [V]: 30

Welding speed [cm/min]: 60

b) for Cr-Ni-steels

Wire diameter [mm]: 4,0
Welding current [A]: 550
Welding voltage [V]: 30
Welding speed [cm/min]: 70

Depending upon base metal quality, joint preparation, welding parameters and cooling conditions, different mechanical
properties of the welded joint may be obtained. Thus, for instance, in the case of a square butt joint, the portion

of base metal in the weld metal may amount up to 75 %. In such a weld, the mechanical properties most certainly
deviate from those given in the respective data sheet. In the case of multi-pass joints, however, the technological
properties of the allweld metal produced by the respective wire/flux combination will prevail.

For the above reasons, it is advisable to carry out test welds employing the given welding conditions and using
corresponding base materials. This will also be required if welded joint is subjected to heat treatment.
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Submerged-arc thin wire welding technique

Submerged-arc thin wire welding constitutes a process variant which permits the optimisation of technology and
efficiency. Using wire electrodes of 1,2 mm, 1,6 mm und @ 2,0 mm diameter, submerged-arc welding with its many
advantages, can be pushed forward into domains formerly reserved to MAG-welding, thus associating high efficiency
with high-quality SA-welding. OERLIKON offers both suitable welding fluxes and SA-wire electrodes according to DIN
EN 756 and DIN EN 12072.

Deposition rate SA — thin wire welding
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Deposition rate dependent upon amperage in SA-single wire welding using thin wire electrodes, as compared to
single wire welding with 4.0 mm dia. wire electrode.
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Submerged-arc twin-wire welding technique

Submerged-arc twin-wire welding, a process variant using preferably thin wire electrodes (e.g. 2x1,2mmg,2x 1,6
mm @, ...), makes possible an enormous increase in efficiency as compared to single wire welding while maintaining a
favourable bead geometry (width to height). It can be used economically for making both fillent and butt welds. Owing
to the high deposition rate, it is possible to obtain large-volume weld beads. In smaller beads, the high deposition rate
can be converted into considerably higher welding speed. OERLIKON offers both suitable welding fluxes, as well as
SA-wire electrodes according to DIN EN 756; DIN EN 12070 and DIN EN 12072.

Deposition rate SA — twin wire welding
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Deposition rate dependent upon amperage in SA-single wire welding using thin wire electrodes, as compared to
single wire welding with 4.0 mm dia. wire electrode.
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Vysvetlenie tabuliek taviv
Explanation of tables for welding flux
Wyjasnienia do tablic dla topnikéw
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OP 181

Tavivo pre zvaranie pod tavivom
Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

ol

OERLIKON

Hlinito-rutilové, Aluminate-rutile type, Typ glinianowo-rutylowy

Main constituents: Standards: DIN EN 760 SAAR 188AC
Sio, + TiO, | CaO + MgoO | ALQO, + MnO | CaF, DIN 32522 BAR 188AC 10 SKM
l 25 % l 15 % l 40 % l 15 % ‘ SK Typ a vlastnosti: GB Type and characteristics: POL Zastosowania i wiasnosci:

D10

Basicity according to Boniszewski: approx. 1,2

Approvals: TUV, DB, ABS, BV, DNV, GL, LRS, RS, PRS

Packing:

PE-values bags of 40kg

All-weld metal analysis (typical values in %):

With wire electrode

OE-S1 0,04-0,07 0,15-0,25 0,9-1,1 -
OE-S2 0,04-0,09 0,20-0,35 1,2-1,5 -
OE-S2 Mo 0,04-0,10 0,20-0,35 1,3-1,6 0,5

Mechanical properties of all-weld metal (single values are typical values):

With wire

Heat

Tensile

Impact energy

electrode treatment strenght Yiem I::‘::Z']ght E|<119[§/ﬁ]0n I1SO-V [Joule]
[N/mm?] s L7
OE-S1 U 430-530 >360 >25 >100 >60 >35
OE-S2 U 520-620 >400 >22 >120 >70 >50
OE-S2 Mo U 600-700 >450 >20 >60 >50 >35

Mechanical properties of all-weld metal (single values are typical values):

EN- Designation

DIN- Designation

Multipass welding with
wire electrode

Welding from both sides
in one pass, fillet welding
with wire electrode

$235, S235JRG1 St 37-2, USt 37-2 OE-S1 OE-S1, OE-S2
S$235JRG2, S235 RSt 37-2, St 37-3 OE-S2 OE-S2
- St 44-2, St 44-3 OE-S2 OE-S2
8355 St 52-3 OE-S2 OE-S2

OP 181 je aglomerované tavivo typu
Aluminat-Rutil pre zvaranie konstrukénych
oceli, oceli pre stavbu kotlov, potrubi a
jemnozrnnych oceli s medzou klzu do
355 N/mm2. Tavivo sposobuje vysoké
zvy$eni obsahu kremika a manganu
moze byt preto kombinované zo
zvéracim drétom OE-S1 a OE-S2. OP
181 je velmi vhodné pre zvaranie dvoma
drétmi, tandemovym a viac drétovym
systémom pri vy$8ej rychlosti zvarania.
Na zaklade svojich metalurgickych
pomerov moéze byt OP 181 pouzité pre
zvaranie vrstva/protivrstva, napr. dihé
zvary velkych potrubnych systémov alebo
pre tenkostenné $piralové rary. DalSie
oblasti pouZitia je zvaranie rira — rura.
Na zaklade dobrej odstranitelnosti trosky
je OP 181 velmi vhodné pre zvaranie
kutovych zvarov. OP 181 je mozné zvarat
s jednosmernym i striedavym prudom do
1000 A. Pri napojeni na jednosmerny prad
je droét pripojeny na +pol. Vihkeé tavivo
dosusit pri 300-350 °C. Zrnitost podla
DIN EN 760: 2-20.
Main constituents:
SiO, + TiO,

30 %

OP 181 is an agglomerated
aluminate-rutile type flux for welding
of general structural steels, boiler
and pipe steels, as well as fine grain
structural steels, having a yield
strength of up to 355N/mm2. OP
181 is well-suited for high-speed
welding employing the twin wire
process, as well as for tandem and
multi-wire welding and for welding
from both sides in one pass. Itis
suitable to be used on either DC

or AC up to about 1000A. Damp

flux must be redried at 300-350°C.
Grain size according to DIN EN 760:
2-20.

Al;0; + MnO
50 %

OP 181 to aglomerowany

topnik glinianowo-rutylowy

do spawania zwyktych stali
konstrukcyjnych, stali kottowych i
rurowych oraz drobnoziarnistych
stali konstrukcyjnych o granicy
plastycznosci do 355N/mm2. OP
181 jest bardzo przydatny do
szybkiego spawania za pomocg
procesu spawania dwoma
drutami, jak réwniez spawania
typu tandem i wielodrutowego
oraz do jednoczesnego spawania
dwustronnego. Jest przydatny do
stosowania zaréwno przy pradzie
statym, jak przemiennym do okoto
1000A. Wilgotny topnik nalezy
dosusza¢ w temperaturze 300-
350°C. Ziarnistos¢ wedtug DIN EN
760: 2-20.

| CaF,
10 %

Basicity according to Boniszewski: approx. 0,4

TUV, DB, Controlas, ABS, BV, DNV, GL, LRS, RS
PE-values bags of 40 kg

All-weld metal analysis (typical values in %):

Approvals:
Packing:

With wire electrode

OE-S$1 0,03
OE-S2 0,04 0,60 1,30 -
OE-S2 Mo 0,04 0,60 1,30 0,50
Mechanical properties of all-weld metal (sing
With wire Heat s'l;;a:"ssllltei\1 L Elongation Impact energy ISO-V [Joule]
0,

electrode treatment [N/mm?] [N/mm?] As [%] +20 °C

OE-$1 as-welded 520-620

OE-S2 as-welded 560-660 2450 222 250

OE-S2 Mo as-welded 610-710 2490 218 250

Materials for instance:

Welding from both sides
in one pass, fillet welding
with wire electrode

Multipass welding

EN-Designation with wire electrode

DIN-Designation

$355
| 16Mo3 \

St 52-3
15 Mo 3 |

Type of current/Polarity/Welding positions:

—+

OE-S2 Mo | OE-S2 Mo \

~Y
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OP 180 S

Tavivo pre zvaranie pod tavivom

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

Hlinik-bazické, Aluminate-basic type, Typ glinianowo-zasadowy

Standards: DIN EN 760
DIN 32522

SK Tg‘? a vlastnosti:

OP 180 S je aglomerované tavivo

typu hlinik-bazické, pre zvaranie
konstrukénych oceli, oceli pre stavbu
kotlov, potrubi a jemnozrnnych oceli.
Tavivo sa vyznacuje malym narastom
obsahu kremika a strednym nérastom
obsahu Mn, preto je mozna kombinacia
so zvaracim drétom OE-S1 a OE-S2.
Velké vyuzitie OP 180 S nachadza v
stavbe lodi a je vhodné pre zvaranie
dvoma drétmi, tandemové a zvaranie
viacerymi drétmi, ako aj pre zvaranie
obojstrannych zvarov. V kombinacii
s0 zvaracim drétom OE-S1 zahriiuje
oblast oceli pre stavbu lodi normélnej
pevnosti a so zvaracim drétom OE-S
vysoko pevnostnu akost. Zvarovy kov
je minimalne nachylny na tvorbu trhlin.

znikéa kratka troska, tzn. je mozné
zvarat obvodové zvary valcovych
dielov s malym priemerom bez
nebezpecenstva odpadnutia trosky.
Odstranitelnost trosky je dobra. S'OP
180 S je mozné zvarat's jednosmernym
i striedavym pradom do 1000 A. Pri
pouziti jednosmerného pradu je drét
pripo&eng na +pol. Vlhke tavivo dosusit'
pri 300-350 °C. Zrnitost podla DIN EN
760: 2-20.
Main constituents:

Si0; + TiO, |

25 %

Ca0 + MgO |

ol
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SAAB 167 AC
BAB 167AC10M

GB Type and characteristics:

OP 180 S is an agglomerated
aluminate- basic type flux for
welding of general structural

steels, boiler and pipe steels,
shipbuilding steels, as well as fine
grain structural steels. OP 180 S

is preferably used in shipbuilding,
being suitable for twin wire, tandem
and multi-wire welding, as well as
for welding from welding from both
sides in one pass. OP 180 S is
suitable to be used on either DC or
AC up to about 1000 A. Damp flux
must be redried at 300-350°C. Grain
size according to DIN EN 760: 2-20.

15 % 40 %

Al;0; + MnO

POL Zastosowania i wlasnosci:
OP 180 S to aglomerowany topnik
glinianowo-zasadowy do spawania
zwyklej stali konstrukcyjnej,
kottowej i rurowej, stali do budowy
statkow oraz drobnoziarnistych
stali konstrukcyjnych. OP 180

S jest najczegsciej uzywany w
budowie statkéw do spawania
dwoma drutami, tandemowego

i wielodrutowego, jak réwniez

do jednoczesnego spawania
obustronnego. OP 180 S jest
przydatny do uzytku przy pradzie
statym lub pradzie przemiennym
do okoto 1000A. Topnik wilgotny
nalezy dosusza¢ w temperaturze
300-350°C. Ziarnisto$¢ wedtug DIN
EN 760: 2-20.

| CaF,
15 %

Basicity according to Boniszewski: approx. 1,2

Approvals:
Packing:

DB, ABS, BV, DNV, GL, LRS, RS, PRS,TUV
PE-values bags of 40 kg

All-weld metal analysis (typical values in %):

With wire electrode

OE-S1 0,05 0,20 1,00 -
OE-S2 0,05 0,30 1,40 -
OE-S2 Mo 0,05 0,30 1,40 0,5
Mechanical properties of all-weld metal (single values are typical values):
With wire Heat '{ensﬂﬁ‘ Elongation
electrode LCE E sNrIeng 2. As [%]
mm
OE-S1 as-welded 430-530 2360 225 2100 260
OE-S2 as-welded 520-620 2400 222 2120 270 >
OE-S2 Mo as-welded 600-700 2450 220 260 250 235

Materials for instance:

Welding from both sides
in one pass, fillet welding
with wire electrode

Multipass welding

EN-Designation with wire electrode

DIN-Designation

S355 St 52-3 OE-S2 OE-S2
16Mo3 15Mo 3 OE-S2 Mo OE-S2 Mo
S(P)420 StE 420 OE-S2 Mo OE-S2, OE-S2 Mo

Type of current/Polarity/Welding positions:

N:-I_

OP 192

Tavivo pre zvaranie pod tavivom

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

Hlinik-bazické, Aluminate-basic type, Typ glinianowo-zasadowy

Standards:

DIN 32 522

SK Typ a vlastnostii:

OP 192 je aglomerované tavivo

typu hlinik-bazické, pre zvaranie
konstrukénych oceli, oceli pre stavbu
kotlov, potrubi a jemnozrnnych

oceli. OP192 je velmi vhodny pre
zvaranie dvoma drétmi, tandemové a
viac drotové, ale i jednym drétom.
Pre jednoduchu odstranitelnost’
trosky a jemny vzhlad zvaru je

tavivo vhodné pre zvaranie kutovych
zvarov. S OP 192 je mozné zvarat s
jednosmernym i

striedavym prudom do 1000 A.
VIhké tavivo dosusit pri 300-350 °C.
Zrnitost podra DIN EN 760: 2—-16.

Main constituents:

Ca0 + MgO |

ol
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DIN EN 760

SAAB 167 AC
BAB 167AC 10

GB Type and characteristics:

OP 192 is an agglomerated
aluminate- basic type flux for
welding of general structural steels,
boiler and pipe steels, as well as
fine grain structural steels. OP

192 is suited for twin wire, tandem
and multi-wire welding, both for
multi-layer and single layer welds.
Owing to the good slag removal
(mostly self-releasing) and the finely
rippled bead appearance, OP 192
is particularly suited for making fillet
seams. It is suited to be used on
either DC or AC up to about 1000
A, in single wire welding. Damp flux
must be redried at 300-350°C. Grain
size according to DIN EN 760: 2-16.

20 % 35 %

Al;0; + MnO

POL Zastosowania i wlasnosci:
OP 192 to aglomerowany topnik
glinianowo-zasadowy do spawania
zwyktej stali konstrukcyjnej, kottowej
i rurowej oraz drobnoziarnistych
stali konstrukcyjnych. OP 192 jest
przydatny do spawania dwoma
drutami, tandemowego i wieloma
drutami zaréwno jedno, jak wielo-
warstwowego. Dzigki dobremu
usuwaniu zuzla (zwykle odpada
sam) oraz lekko pofatdowanemu
licu OP 192 jest szczegodlnie
przydatny do wykonywania spoin
pachwinowych. Nadaje sie do
spawania jedno-drutowego,

przy pradzie statym lub pradzie
przemiennym do okoto 1000A.
Topnik wilgotny nalezy dosusza¢
w temperaturze 300-350°C.
Ziarnisto$¢ wedtug DIN EN 760:
2-20.

| CaF,
20%

Si0; + TiO, |
20 %
Basicity according to Boniszewski: approx. 1,3
Qualification tests: TOV
Packing:

With wire electrode

PE-values bags of 25 kg
All-weld metal analysis (typical values in %

OE-S1 0,03 0,40 1,00 -
OE-S2 0,03 0,40 1,60 -
OE-S2 Mo 0,04 0,40 1,10 0,40

Mechanical properties of all-weld metal (single values are typical values):

With wire Heat :;:::"ﬁ] Yield strength

electrode treatment 9 [N/mm?]

OE-S1 as-welded 450-550 2360 224 280
OE-S2 as-welded 520-620 2430 224 =100
OE-S2 Mo as-welded 560-680 2500 222 2100

Materials for instance:

EN-Designation

DIN-Designation

Multipass welding
with wire electrode

Welding from both sides in
one pass, fillet welding with
wire electrode

8355 St 52-3 OE-S2 OE-S2, OE-S2 Mo
16Mo3 15 Mo 3 OE-S2 Mo OE-S2 Mo
S(P)420 StE 420 OE-S2 Mo OE-S2 Mo

Type of current/Polarity/Welding positions:

N:-I_
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OP 139

Tavivo pre zvaranie pod tavivom

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

Hlinik-bazické, aluminate-basic type, Typ glinianowo-zasadowy

Standards:

SK Typ a vlastnosti:

OP 139 je aglomerované hlinik-
bazické tavivo pre zvaranie pod
tavivom Specialnych aplikacii, ktoré
vyzaduju velkd hribku nanosu
trosky. OP 139 je velmi vhodné pre
zvaranie dvoma drétmi, tandemové
a viac drétové pre pozdizne i
obvodové zvary. Jednodrétové
zvaranie je velmi vhodné pre
zvaranie kutovych zvarov.

VIhké tavivo dosusit pri 300-350 °C.
Zrnitost podla DIN EN 760: 2—20.

Main constituents:

CaO + MgO

ol

OERLIKON

SAAB 167 AC HP5

GB Type and characteristics:

OP 139 is an agglomerated
aluminate-basic type flex for special
submerged arc welding application
with highest deposition path. OP 139
is suitable to be employed for twin
wire, tandem and multi-wire welding
in case of along- and circular weld.
In single-wire welding very good
weldibility for fillet joints. Damp flux
must be redried at 300 - 350°C.
Grain size ac-cording to DIN EN
760: 2 - 20.

25 % 35%

Al,0; + MnO

POL Zastosowania i wlasnosci:
OP 139 to aglomerowany

topnik glinianowo-zasadowy dla
specjalnego spawania tukiem krytym
0 najszerszej Sciezce natozenia.
OP 139 jest przydatny do uzytku
przy spawaniu dwoma drutami oraz
spawania tandemowego i wielo-
drutowego po prostej i po obwodzie.
Przy spawaniu jednodrutowym
bardzo dobra spawalnos¢ ztgcz
pachwinowych. Topnik wilgotny
nalezy dosusza¢ w temperaturze
300-350°C. Ziarnisto$¢ wedtug DIN
EN 760: 2-20.

CaF,
15 %

Si0; + TiO,
20 %
Basicity according to Boniszewski: approx. 1,5
Approvals: TUV
Packing:

PE-values bags of 25 kg

All-weld metal analysis (typical values in %):

With wire eletrodes |
OE-S2 0,06

1,30

| OE-S2Mo | 0,06

1,30 \ 0,40 |

Mechanical propertiesof all-weld metal (single values are typical values):

Tensile Yield

Impact energy ISO-V [Joule]

With wire Heat strength strength Elongatio
0,
electrode treatment [N/mm?] [N/mm?] As [%] 0°C -20°C | -40°C | -60°C
OE-S2 AW 470 - 510 =390 227 2140 2100 260
| OE-S2Mo | AW | 610-660 | =510 | 221 | 2110 | 280 | |

Materials for instance:

EN-Designation

DIN-Designation

wire electrode

Multipass welding with

Welding from both sides in one
pass, fillet welding with wire

electrode:
S355 St 52-3 OE-S2 OE-S2, OE-S2 Mo
16Mo3 15 Mo 3 OE-S2 Mo OE-S2 Mo
S(P)460 StE 460 OE-S3, OE-S2 Mo OE-S2 Mo

Type of current/Polarity/Welding positions:

N:_l_

OP 122

Tavivo pre zvaranie pod tavivom

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

Fluorid-bazické, Fluoride-basic type, Typ fluorkowo-zasadowy

Standards: DIN EN 760

DIN 32522

SK Typ a vlastnosti:

OP 122 je aglomerované tavivo fluorid-
basického typu pre zvaranie konstrukénych
oceli, oceli pre stavbu kotlov, potrubi a
jemnozrnnych oceli. S ohfadom na obsah
kremika sa vyznacuje malym zvySenim
obsahu, tavivo sa s ohladom na obsah
mangéanu chové neutralne, o umozniuje
pouzitie zvaracieho drotu s vysokym
obsahom manganu (OE-S2, OE-S3). OP
122 je velmi vhodné pre zvaranie dvoma
drotmi, tandemové a viac drotové pri vyssej
rychlosti zvarania, napr. potrubi. Umozriuje
zvéranie obojstranné. Pre zvySenie
huzevnatosti zvarového kovu je vhodnejsie
pouzivat zvaracie droty s obsahom Mo.
OP 122 je mozné zatazit vysokym prudom,
preto je vhodné pre zvaranie kutovych
zvarov s velkym rozmerom. Odstranite/nost’
trosky je vynikajuca. Tavivo ma malou
sypanu hmotnost odpovedajtcou nizkou
spotrebou. S OP 122 je mozné zvarat' s
jednosmernym (+pdl) i striedavym pradom
do 1200 A. Pre svoj zvlaStny typ vyroby

je navlhavost taviva (obsah vodika) v
zvarovom kove minimélna. Vlhké tavivo
dosusit pri 300-350 °C. Zrnitost' podla DIN

EN 760: 2-20.

Main constituents:
SiO, + TiO,
20 %

CaO + MgO

ol

OERLIKON

DIN EN 760

SAFB 165AC H5
BFB 165AC 12 MHP 5

GB Type and characteristics:

OP 122 is an agglomerated
fluoride- basic type flux for welding
of general structural steels, boiler
and pipe steels, as well as fine grain
structural steels. OP 122 is suitable
to be employed for twin wire,
tandem and multi-wire welding as
well as for welding from both sides
in one pass, as is the case in the
fabrication of large- diameter pipes.
It is suitable to be used on either
DC, positive pole, or AC up to 1200
A. Damp flux must be redried at
300-350°C. Grain size according to
DIN EN 760: 2-20.

30 % 25 %

POL Zastosowania i wlasnosci:
OP 122 to aglomerowany topnik
fluorkowo-zasadowy do spawania
zwyktej stali konstrukcyjnej, kottowej
i rurowej oraz drobnoziarnistych
stali konstrukcyjnych. OP 122 jest
przydatny do spawania dwoma
drutami, tandemowego i wielo-
drutowego oraz jednoczesnego
spawania obustronnego np.
podczas spawania rurociggu

o duzej srednicy. OP 122 jest
przydatny do uzytku przy dodatniej
biegunowosci pradu statego lub
pradzie przemiennym do okoto
1200A. Topnik wilgotny nalezy
dosusza¢ w temperaturze 300-
350°C. Ziarnistos¢ wedtug DIN EN
760: 2-20.

Al,O; + MnO CaF,

20 %

Basicity according to Boniszewski: approx. 1,7

Approvals:
Packing:

All-weld metal analysis (typical values in %):

With wire electrode

TUOV, TOV Austria, DB, Controlas, ABS, DNV, GL, LRS
PE-values bags of 40 kg

OE-S2 0,04 0,10 0,80 -
OE-S2 Mo 0,04 0,10 0,80 0,50
OE-SD3 0,04 0,10 1,30 -

Mechanical properties of all-weld metal (single values are typical values):

Tensile

Impact energy ISO-V [Joule]

With wire Heat strength strength Elongation

0,
electrode treatment [N/mm?] [N/mm?] As [%] +20°C | 0°C | -20°C | -40°C | -60°C
OE-S2 as-welded 450-550
OE-S2 Mo as-welded 550-650 2480 220 >90 >70 >40 - -
OE-SD3 as-welded 500-600 2400 224 >160 >130 >100 | >70 >30

Materials for instance:

EN-Designation

S355

DIN-Designation

Multipass welding
with wire electrode

OE-S2, OE-S3

Welding from both sides
in one pass, fillet welding
with wire electrode:

OE-S2, OE-S2 Mo

| S(P)460 | StE 460

| OE-S2 Mo

| OE-S2 Mo \

Type of current/Polarity/Welding positions:

N:-I_
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OP 121 TT

Tavivo pre zvaranie pod tavivom
Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

ol

OERLIKON

OP 121 TT

Fluoride-basic type

ol

OERLIKON

Fluorid-bazické, Fluoride-basic type, Fluorkowo-zasadowy Welding flux for submerged-arc process

Standards: DIN EN 760 SAFB 155AC
DIN 32522 B FB 155AC 10 MHP 7 Mechanical properties of all-weld metal (sing
SK Typ a vlastnosti: GB Type and characteristics: POL Zastosowania i wtasnosci: With wire Heat | Tensile NSl Elonga-

OP 121 TT je aglomerované tavivo
fluorid-basického typu pre zvaranie

OP 121 TT is an agglomerated
fluoride- basic type flux, preferably

OP 121 TT to aglomerowany
topnik fluorkowo-zasadowy,

electrode

treat-
ment

strength
[N/mm?]

strength
[N/mm?]

tion
As [%]

vysoko pevnych jemnozrnnych oceli applied for welding of high-strength najczesciej stosowany do 8522 3 AW 458;25% >368 > >108 100 5

tahanych za studena a odolnych fine grain structural steels, as well spawania wysokowytrzymatej stali E-SD AW | 540-64 >45 >24 >14 > >7 =

vo i starnutiu. Pre svoj neutralny as cryogenic steels and steels konstrukcyjnej drobnoziarnistej, OE-S2 Mo AW | 580-680 >500 >20 >100 >50 - -

pomer vzhladom ku zvySeniu resistant to ageing. Based on COD- jak rowniez stali kriogenicznych i OE-S2 CrMo1 T1 530-630 >380 >24 >47 - - -

obsahu a prepalu kremika a tests made in combination with OE- odpornych na starzenie. W oparciu

manganu je vhodné pouzit zvaraci SD 3 wire electrodes. OP 121 TT is o testy COD w potgczeniu z drutami OE-S2 CrMot1 T2 | 450-530 | >310 >30 >100 - - -

drét s vy$$im obsahom Sia Mn. suitable to be employed for welding OE-SD 3, topnik OP 121 TT jest. OE-S1 CrMo2 T3 550-650 >450 >22 >70 R R R

(OE-Ni 38 R, OE-SD 3). Tavivo je offshore components. OP 121 TT przydatny do spawania elementéw

vhodné pre zvéaranie tandemové is suitable ’; d. n either DC konstrukciji przybrzeznych. OP OE-S1 CrMo2 T4 520-620 >400 >22 >50 - - -

a viacerymi drotmi. Na zaklade 'Soz‘i‘t'i\f‘e eo|2 oer ;'\sgu o toe;bgu s 121 TT jest przydatny do uzytku OE-SD3 1Ni %Mo | AW | 600-700 @ >500 >20 >140 >120 >100 >47

prevedenych CTOD testov v ’1) 000A g ! f P  be redried przy biegunowosci dodatniej pradu OE-SD3 1Ni %Mo A1 550-650 >450 >22 >150 >140 >95 >47

kombinacii so zvaracim drétom OE- - Jamp flux must be redrie statego lub pradzie przemiennym OE-SD3 1Ni %Mo | AW | 680-750 | >600 >20 >100 >70 _ _

D 3 je tavivo OP 121 TT pouzivané @t 300-350°C. Grain size according o okoto 1000A. Topnik wilgotny . = . - -
aviv to DIN EN 760: 2-20 ) . OE-SD31Ni%Mo | A1 | 630-720 | >590 >22 >120 >100

pre zvaranie prvkov offshore o : . nalezy dosusza¢ w temperaturze OE-S2 Ni2 AW 550-650 >450 >24 >120 >100 >70 >47

konstrukcii. Zvarovy kov vyrobeny 300-350°C. Ziarnisto$¢ wedtug DIN . ' .

v kombinacii s odpovedajdcim EN 760: 2—20. OE-S2 Ni2 A2 | 500-600 | >430 >26 >160 >120 >90 >70

drétom splfiuje vysoké poziadavky OE-S3 NiMo-1 AW 650-730 >540 >20 >90 >70 >47

na huzevnatost za nizkych tepl6t. OE-S3 NiMo-1 A1 630-730 >540 >22 >120 >90 >70

OP 121 Troska je krétka, tzn. je OE-TiBor 22 AW | 500-600 >450 >24 >150 >120 - -

mozné zvarat valcové diely s malym OE-TiBor 22 A1 500-600 | >470 >25 >170 >140 - -

priemerom, bez nebezpecenstva A1=620°C x 1hr; A2 ; 580°C X 2hr ; T1=700-720°C ; T2=920°C/Air+700-720°C ; T3=730-750°C ; T4= 940°C/Air +730-

odpadnutia trosky. Tvori
rovnomerne tvarované zvary bez
zUzenia bez vrubov a prechodov
materialu. je mozné zvarat' s
jednosmernym (+pol) i striedavym

pradom do 1000 A. Vihké tavivo S(P)355 StE 355 OE-S2, OE-S3
dosusit pri 300-350 °C. S(P)460 StE 460 OE-SD 3
Zrnitost podfa DIN EN 760: 2-20. 16Mo3 15 Mo 3 OE-S2 Mo

Main constituents:
Si0, + TiO, |
15 %

Ca0 + MgO |

40 % 20 %

Al,0; + MnO

| CaF,
25 %

Basicity according to Boniszewski: approx. 3,1

Approvals:
Packing:

All-weld metal analysis (typical values in %):

With wire electrode

TUV, TUV Austria, DB, Controlas, ABS, BV, DNV, GL, LRS, RS
PE-values bags of 40 kg

750°C

Materials for instance:

EN-Designation

DIN-Designation

Multipass welding

with wire electrode

OE-S2 0.07 0.97 0.26 0.03 0.04 0.01
OE-SD3 0.08 1.35 0.29 0.04 0.03 0.01
OE-S2Mo 0.07 0.99 0.24 0.05 - 0.44
OE-S2 CrMo1 0,06 0,90 0,25 1,0 - 0,5
OE-S1 CrMo2 0,07 0,65 0,25 2,2 - 1,0
OE-SD3 1Ni %Mo 0.07 1.32 0.29 0.02 0.79 0.17
OE-SD3 1Ni ¥2Mo 0.08 1.42 0.32 0.01 0.90 0.52 Type of current/Polarity/Welding positions:
OE-S2 Ni2 0,06 0,90 0,25 - 2,0 -
OE-S3 NiMo-1 0.11 1.75 0.21 0.03 1.01 0.52 ~ —_— _I_
D16 OE-TiBor 22 0.07 0.96 0.18 0.03 0.03 0.32 — D17




OP 121 TT W .. OP 121 TT W ..

Tavivo pre zvaranie pod tavivom Basic and semi-basic flux for alloy and non-alloy steels
u u
Fluorid-bazické, Fluoride-basic type, Typ fluorkowo-zasadowy Fluoride-basic type

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

D18

Standards: EN 760 SAFB 155AC
DIN 32522 BFB 155AC 10 MHP 7 All-weld metal analysis (typical values in %):

SK Typ a vlastnosti: GB Type and characteristics: POL Zastosowania i wlasnosci: With wire electrode (o] Mn Si Cr Ni Mo
OoP 1_21 TT_ je 'aglomerované t’aviv_o OP 1_21 TT W is an agglomerat_ed OoP 1_21 TT to aglomerowany OE-S2 0.07 0.97 0.26 0.03 0.04 0.01
fluorid-basického typu pre zvaranie fluoride-basic type flux most suited topnik fluorkowo-zasadowy OE-SD3 0.08 135 0.29 0.04 0.03 0.01
vysoko pevnych jemnozrnnych oceli,  for welding of high-strength fine najbardziej przydatny do spawania . . . : . :

f . ; h ! L OE-S2Mo 0.07 0.99 0.24 0.05 - 0.44
oceli pre kryogénne podmienky a grain structural steels, as well as wysokowytrzymatej drobnoziarnistej

. ) " ) . . . T, OE-S2 CrMo1 0,06 0,90 0,25 1,0 - 0,5
oceli odolnych voci starnutiu. Pre cryogenic steels and steels resistant stali konstrukcyjnej, jak rowniez

h . ) f : . i ) p OE-S1 CrMo2 0,07 0,65 0,25 2,2 - 1,0
svoj neutralny pomer vzhladom ku to ageing. Owing to its neutral stali kriogenicznych i odpornych -
zvy$eniu obsahu a prepalu kremika behaviour as to the pick-up and na starzenie. Dzieki swemu OE-SD3 1Ni Mo 0.07 1.32 0.29 0.02 0.79 0.17
a manganu je vhodné pouzit zvaraci  burn-out of the elements silicon neutralnemu zachowaniu w kwestii OE-S2 Ni2 0,06 0,90 0,25 - 2,0 -
drét s vy88§im obsahom Sia Mn (OE-  and manganese, it is advisable to przechodzenia do metalu rodzimego OE-S3 NiMo-1 0.11 1.75 0.21 0.03 1.01 0.52

Ni 38 R, OE-SD 3). Tavivo je vhodné
pre zvaranie tandemové a viacerymi
dr6tmi. Na zaklade prevedenych
CTOD testov v kombinacii so
zvaracim drétom OE-D 3 je

tavivo OP 121 TT pouzivané pre

use wire electrodes having a higher
silicon and manganese

content.

The flux is particularly well-suited to
welding with tandem and multi-wire
processes.

i wypalania pierwiastkow krzemu i
manganu, zaleca sie uzycie drutow
0 wyzszej zawartosci krzemu i
manganu. Topnik jest szczegdlnie
przydatny do spawania w procesie
typu tandem i wielo-drutowym.

Mechanical properties of all-weld metal (sing

Heat

With wire treat-

electrode

Tensile
strength
[N/mm?]

Yield
strength
[N/mm?]

Elonga-
tion
As [%]

le values are typical values):

Impact energy ISO-V [Joule]

zvaranie prvkov offshore konstrukcii. ~ As a result of the COD test carried W wyniku testu COD OE-S2 AW | 450-550 >360 >22 >160 >100

Zvarovy kov vyrobeny v kombinacii out with wire electrodes OE-SD3, przeprowadzonego dla drutow OE-SD3 AW | 540-640 >450 24 >180 >140 >100 >70
s odpovedajucim drétom splfiuje OE-S2 Mo, it is widely used for OE-SD3, OE-S2 Mo, jest on OE-S2Mo AW | 580-680 >500 >20 >120 >100 >50

vysoké poziadavky na huzevnatost welding offshore components. powszechnie uzywany do spawania OE-S2 CrMo1 PWHT | 530-630 >380 >24 >150

za nizkych teplét. OP 121 Troska je The resulting slag is short allowing konstrukcji przybrzeznych. OE-S1 CrMo2 PWHT | 550-650 >450 >22 >100

kratka, tzn. je mozné zvarat valcové circumferential welding on small- Powstatly zuzel jest krétki, co OE-S1 CrMo5 PWHT | 550-650 >450 >20 >90

diely s malym priemerom, bez diameter parts without the risk of pozwala na spawanie obwodowe OE-SD3 1Ni Mo AW 600-700 >500 >20 >160 >140 >120 >100
nebezpecenstva odpadnutia trosky. uncontrolled slag. czesci o matych srednicach bez OE-S2 Ni2 PWHT | 500-600 >430 >26 >180 >150 >120 >90
Tvori rovnomerne tvarované zvary Regularly shaped welds are ryzyka zuzla niekontrolowanego. AW = as welded

bez zuzenia bez vrubov a prechodov
materialu. je mozné zvérat' s
jednosmernym (+pol) i striedavym
prudom do 1000 A.

VIhké tavivo dosusit pri 300-350 °C.
Zrnitost podla DIN EN 760: 2—20.

Main constituents:
Si0, + TiO, |
15 %

Ca0 + MgO |

deposited without reduction of
area or undercuts. The flux can be
welded on DC (+pole) and

AC at up to approximately1000A.
Damp flux must be re-dried at 300
— 350 °C. Grain size according to
EN 760: 2-20.

40 % 20 %

Al;,0; + MnO

Regularnego ksztattu spoiny
uktada sie bez redukcji przekroju i
podtopien. Topnik jest przydatny do
uzytku przy dodatniej biegunowosci
pradu statego lub pradzie
przemiennym do okoto 1000A.
Topnik wilgotny nalezy dosusza¢

w temperaturze 300-350°C.
Ziarnisto$¢ wedtug DIN EN 760:
2-20.

| CaF, ‘
25 %

Basicity according to Boniszewski: approx. 3,1

Approvals:

Packing:

PE-values bags of 40kg

DB, Controlas, ABS, BV, DNV, GL, LRS, RS, TUV, TUV Austria

Materials for instance:

EN-Designation
S(P)460

DIN-Designati

St E 460

For multipass joints welds, ty,
for as-welded condition

OE-SD 3

al values

16Mo3

15 Mo 3

OE-S2 Mo

Type of current/Polarity/Welding positions:

~Y

—+
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OP CROMO F 537

D 20

Tavivo pre zvaranie pod tavivom

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

Fluorid-bazické, Fluoride-basic type, Typ fluorkowo-zasadowy

Standards: EN 760

DIN 32522

SK Typ a vlastnosti:

AL CROMO F 537 je Specialne
aglomerované tavivo fluorid-
bazického typu. Je uréené pre
zvaranie ziarupevnych CrMo

oceli, hlavne typu 2 %2 Cr1Mo, ak
su vysoké poziadavky na Cistotu
zvarového kovu. Zvarovy kov so
zvaracim drétom AL CROMO S 225
nema pri skokovom ochladzovani
(STC) ziadnu stratu huzevnatosti

a tim dostato¢nu odolnost proti
dlhodobému skrehnutiu. X-faktor

a J-faktor su nizke. Mimo to je

Cisty zvarovy kov skusany pre
oblast te€enia, takze u dielov s
prevadzkovou teplotou do 550°C
mdzeme uvazovat s vypoctovou
hodnotou zakladného materialu.
Metalurgicky pomer AL CROMO

F 537 sa vyznacuje zvySenim
obsahu Si a Mn. Je mozné zvarat' s
jednosmernym i striedavym pradom
do 800 A (pri pouziti jedného drétu).
Pre dosiahnutie optimalnych hodnét
hdzevnatosti je vhodnej$i striedavy
prad. Mozno ho pouzit i pre
tandemové zvaranie a zvaranie
viacerymi drotmi.

AL CROM F 537 ma minimalnu
spotrebu a velmi nizky obsah H2.
VIhké tavivo dosusit pri 300-350 °C.
Zrnitost podla DIN EN 760: 2—20.

Main constituents:
SiO, + TiO,
15 %

CaO + MgO

ol

OERLIKON

SAFB 155AC H5
BFB 4 554 AC MHP 5

GB Applications and properties:
ALCROMO F 537 is an
agglomerated special welding flux
of the fluoride-basic type, suitable
for welding of creep resistant Cr Mo-
steels and particularly those of the 2
Cr 1Mo type, if special requirements
as to the purity of the weld metal are
of prime concerned. Even after step
cooling treatment (STC), the weld
metal produced with wire electrodes
ALCROMO S 225, does not exhibit
any serious loss of toughness,

thus having sufficient resistance

to in-service embrittlement. The
X-and J-factors are particularly low.
Moreover, the weld metal was tested
as to the creep rupture range, so
that in the case of components with
service temperatures of up to 550
°C, full advantage can be taken of
the design stress valve of the base
metal. It is to be used for welding

on either DC or AC up to 800 A, in
single wire welding. Damp flux must
be re-dried at 300-350 °C. Grain
size according to EN 760: 2-20

Al,0, +
40 % 20 %

POL Zastosowania i wiasnosci:
ALCROMO F 537 to aglomerowany
specjalny topnik fluorkowo-
zasadowy do spawania odpornych
na petzanie stali Cr-Mo, a zwlaszcza
stali typu 2,25Cr1Mo wtedy, gdy
gtéwnym kryterium jest czystos¢
stopiwa. Nawet po chtodzeniu
skokowym (STC) stopiwo
wytworzone z drutu ALCROMO S
225 nie wykazuje powaznej utraty
ciggliwosci, czyli ma znaczna
odporno$¢ na nabywanie kruchosci
w trakcie pracy. Wspoétczynniki X &
J s szczegodlnie niskie. Ponadto
wyniki testéw stopiwa na zakres
pekania wskutek petzania wykazuja,
ze dla komponentéw pracujgcych w
temperaturze do 550°C w petni
mozna wykorzysta¢ wartos¢
obliczeniowg naprezen metalu
rodzimego. Jest to stosowane przy
spawaniu pragdem statym lub
przemiennym do 800A, za pomocg
jednego drutu. Topnik wilgotny
nalezy dosusza¢ w temperaturze
300-350°C. Ziarnisto$¢ wedtug DIN
EN 760: 2-20.

25 %

Basicity according to Boniszewski: approx. 2,6

Approvals:

Packing:

All-weld metal analysis (typical values in %):

With

electrode

OECROMO S 225

PE bags of 25kg

TUV (with wire ALCROMO S 225)

OP CROMO F 537

Tavivo pre zvaranie pod tavivom
Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

ol

OERLIKON

Fluorid-bazické, Fluoride-basic type, Typ fluorkowo-zasadowy

Mechanical properties of all-weld metal - alternating current (AC). (sing

Tensile Yield
| 1ISO-V I
strerigih strength mpact energy ISO-V [Joule]

[Nmm? | [N/mm?] | +20°C | o°C | -20°C | -40°C |

620-720 >420 >20 >160 >140 >100 >50

With wire Heat
electrode treatment

OECROMO S 225

| AT+STC | 620-720 | >420 | >20 | >140 | >120 | >80 | >30 |
A1 =8h/ 690 °C
STC = Step cooling
Bruscato factor: = 10P+4Sn+5Sb+As <15
100
J-Factor J = (Mn +Sik(P+Snk10* <120

Materials for instance
10CrMo910; T/P22-P21; A387 Gr 22

AWS 5.23

F9P4EB3R-B3
Please observe admissible operating temperatures for welding consumable and base metal.

OECROMO 8225

Type of current/Polarity/Welding positions:

N:-I_
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OP 132 OP 132
'm 'm

Tavivo pre zvaranie pod tavivom Tavivo pre zvaranie pod tavivom
[ ] [ |
Hlinik-bazické, Aluminate- basic, Glinianowo-zasadowy Hlinik-bazické, Aluminate- basic, Glinianowo-zasadowy

Welding flux for submerged-arc process Welding flux for submerged-arc process
Topnik spawalniczy dla spawania tukiem krytym Topnik spawalniczy dla spawania tukiem krytym
SAAB 167 AC H5

D 22

Standards: EN 760

SK Typ a vlastnosti:
OP 132 je aglomerované hlinik-
béazické tavivo pre zvaranie

GB Type and characteristics:
OP 132 is an agglomerated
aluminate-basic type flux for

POL Zastosowania i wlasnosci:
OP 132 to aglomerowany topnik
glinianowo-zasadowy do spawania

Typical applications:

Standard

[ ETCIE]

Multipass welding with
wire electrode

Welding from both sides

in one pass with wire

x . P . . . . ’ lectrode
konstrukénych oceli, nadob a rur. Je submerged arc welding of general tukiem krytym zwyktej stali
vyvinuté pre pozdizne a $piralovité structural steels, boiler plates and konstrukcyjnej, ptyt kottowych i?l‘sM ,SAZP,?&’BS\LRSQJA i?;gi 536(? 26D OE-S2 OE-52; OE-52Mo
zvaranie rdr v tandemovom a steels for pipelines. OP 132 is i stali na rurociggi. OP 132 jest ASTM DS. ASTM ‘A529 Grade 42re/1_\se_?M 'A5,70‘ OE-S2 OE-S2; OE-2Mo
viacdrétovom procese. Zvar je velmi designed for welding of longitudinal przeznaczony do spawania = ’

| _ ) o X . . S ASTM A36, ASTM A121 Grades A, B, D,

hladky s velmi dobrym prechodom and spiral line pipes in tandem or wzdtuznego i spiralnego rur w DS, ASTM A253 All grades, ASTM A529
do zékladného materialu. Ma vefmi multi-wire processes. The cap of the  procesie tandemowym lub wielo- ASTM Grades 42, 50, ASTM A570 All grades, OE-S2Mo OE-S2Mo
dobré operacné vlastnosti aj pri weld is very smooth and shows very drutowym. Lico spoiny jest bardzo ASTM A572 Grades 42, 50, ASTM A709
prudoch az 1000 A, pri optimalnej good wetting of the base material. gtadkie i wykazuje dobre wtopienie Grades 36, 50

hrubke trosky pri DSAW-zvarani pri
pouziti drétu S3MoTiB. Troska je
samo oddelitelna v dlhych kusoch
zo zakladného materialu.

VIhké tavivo dosusit pri 300-350 °C.
Zrnitost podla DIN EN 760: 2—-20,
10x50.

Main constituents:
Si0, + TiO, |
20 %

CaO+MgO

Further to its very good operability
even at currents exceeding 1000A,
the flux gives optimum toughness

in DSAW-welds when used with
the OE-S3MoTiB-wire. The slag is
self-releasing and comes of in long
pieces. Damp flux must be re-dried
at 300-350 °C: Grain size according
to EN 760:2-20, 10x50 mesh.

25% 35 %

Al,0; + MnO

w metal rodzimy. Ponadto dzieki
dobej spawalnosci, nawet przy
pradzie powyzej 1000A, topnik
zapewnia optymalna ciggliwos¢
spoinom w procesie spawania
tukiem krytym przy uzyciu
elektrody OE-S3MoTiB. Zuzel jest
samo-usuwalny i odpada dtugimi
kawatkami. Topnik wilgotny nalezy
dosusza¢ w temperaturze 300-
350°C. Ziarnisto$¢ wedtug DIN EN
760: 2-20, oczko 10x50.

| CaF,
15 %

Basicity according to Boniszewski: approx. 1,5

Approvals: TOV, GL
Packing: PE-values bags of 25 kg, 800 kg Big-Bags ( drums on request)
All-weld metal analysis (typical values in %):
. : AWS-
With wire elec- | ¢}, <sification of
trode 8
the wire
OE-S$1 EL12 0,06
OE-S2 EM12K 0,05 0,2 1,3 -
OE-S2Mo EA2 0,05 0,2 1.3 0,47

Yield
With wire elec- strengt
trode h

Mechanical properties of all-weld metal (typical values):

Tensile
strengt

h -20°C |(-40°C -60 °C fication

AWS Classi-J

[N/mm’] | [N/mm’] 5.17/5.23
OE-S1 AW 360 470 27 200 80 30 F6A2-EL12
OE-S2 AW 420 520 28 200 170 70 F7A6-EM12K
OE-S2Mo AW 530 620 23 160 140 90 60 F8AG-EA2-A2

*mechanical properties also depend on welding procedure and plate material, AW = as welded

Type of current/Polarity/Welding positions:

:-I_N
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OP 33

Tavivo pre zvaranie pod tavivom

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

ol

OERLIKON

Hlinik-fluorid-bazické, Aluminate- fluoride-basic type, Typ gninianowo-fluorkowo-zasadowy

Standards:

DIN 32522

SK Typ a vlastnosti:

OP 33 je $pecialne bazické tavivo pre
zvaranie nehrdzavejucich a Ziaruvzdornych
oceli so zvaracim drétom podfa DIN EN
12072. OP 33 sa na zaklade obsahu uhlika
chova vo zvarovom kove neutrélne, takze s
vhodnym zvéaracim drétom je mozné zvarat
nC ocele. Neobsahuje ¢astice Cr. | tak je
strata chromu minimalna. Metalurgicky
pomer vzhladom k obsahu Sia Mn je
neutralny, tzn. mimo zvy$enia obsahu je i
prepal. Prepal manganu vznika u zvaracich
drétov s vysokym obsahom Mn. Zvary st
hladké a jemné, bez zapalov pri prechode
do zakladného materialu a bez zostatkov
trosky, i u stabilizovaného zakladného
materialu. Tavivo sa vyznacuje vynikajicou
odstranitelnostou trosky a je preto velmi
vhodné pre zvaranie kitovych zvarov
Jednosmerny prud (+pdél) do 800 A. Vihké
tavivo dosusit' pri 300-350 °C. Zrnitost

podra DIN EN 760: 2-20.
Main constituents:
Si0, + TiO,
10 %

SAAF 254 DC
B FB 6 54355 DC 8 K

GB Type and characteristics:

OP 33 is a basic special welding
flux suitable for welding of austenitic
stainless and heat resisting steels
in combination with wire electrodes
according to DIN EN 12072. OP
87.1ts behaviour as to the carbon
content of the weld metal is neutral,
with means that using appropriate
wire electrodes, OP 33 can be used
for welding extra low carbon steels.
Free of slag remainders, even
when using stabilized materials. It is
suitable to be used on DC positive
pole, up to 800 A. Damp flux must
be redried at 300-350°C. Grain size
according to DIN EN 760: 2-20.

| Al,0; + MnO

35 %

POL Zastosowania i wlasnosci:
OP 33 to specjalny zasadowy
topnik przydatny do spawania stali
austenitycznych nierdzewnych i
zaroodpornych drutami wg normy
DIN EN 12072. OP 33 zachowuje
sig neutralnie wobec zawarto$ci
wegla w stopiwie, co oznacza, ze
stosujgc odpowiednie druty OP 33
mozna stosowaé do spawania stali
o bardzo niskiej zawartosci wegla.
Stopiwo wolne od zazuzlen

nawet przy stosowaniu materiatéw
stabilizowanych. Przydatny do
uzytku przy biegunowoséci dodatniej
pradu statego az do 800A.

Topnik wilgotny nalezy dosusza¢
w temperaturze 300-350°C.
Ziarnisto$¢ wedtug DIN EN 760:
2-20.

CaF, ‘
50 %

Basicity according to Boniszewski: approx. 1,8
Approvals:
Packing:
Al

TUV, DB, Controlas
PE-values bags of 35 kg

OE-199nC <0,04 >18 -
OE-19 9 Nb <0,07 >18 >9 - >8XC
OE-19123nC <0,04 >18 >10 >2,5 -
OE-19 12 3 Nb <0,07 >18 >10 >2,5 >8XC
OE-24 12 Nc <0,04 24 12 - -
Mechanical properties of all-weld metal (typical values for the as-welded state):
Tensile " Impact energy ISO-V [Joule
. : 0,2% Proof stress Elongation
With wire electrode ﬁr]ﬂg‘tzr]\ [N/mm?] As [%] +20°C
OE-199nC
OE-19 9 Nb >550 >350 >25 >75
OE-19123nC >510 >320 >25 >75
OE-19 123 Nb >550 >350 >25 >75
OE-24 12 Nc >510 >320 >25 >70

Materials for instance:

1.4306

| 1.4580

| X6CrNiMoNb17-12-2 |

Mixed joints:

With unalloyed

With wire electrode

No. of Materials

(No. of Materials)
1.4583

S(P)275 to S(P)355

(EN-Designation)

OE-2412nC

1.4332

Type of current/Polarity/Welding positions:

OP 76

Tavivo pre zvaranie pod tavivom

Welding flux for submerged-arc process
Topnik spawalniczy do spawania tukiem krytym

Fluorid-bazické, Fluoride-basic type, Typ fluorkowo-zasadowy

Standards:

SK Typ a vlastnosti:

OP 76 je $pecialne bazické tavivo
pre zvéaranie nehrdzavejicich a
Ziaruvzdornych oceli so zvaracim
drétom podla DIN EN 12072.
Tavivo je vhodné pre zvaranie
duplexnych a plne austenitickych
oceli a zliatin niklu. Vysokéa odolnost
voci praskavosti pri austenitickych
oceliach a oceliach na baze niklu.
OP 76 je tavivo zvlast vhodné pre
tandemové zvaranie a zvaranie
viacerymi drétmi. Mozno nim zvarat
jednosmernym prudom (+pdl) alebo
striedavym priadom do 800 A. VIhké
tavivo dosusit' pri 300-350 °C.
Zrnitost podfa DIN EN 760: 2-20.

Main constituents:

DIN EN 760
DIN 32522

CaO + MgO

ol

OERLIKON

DIN EN 760

SAFB255AC H5
B FB 6 55455 AC 8 MHP 5

GB Type and characteristics:

OP 76 is an agglomerated special
flux of the fluoride- basic type for
welding of austenitic stainless and
heat resisting steels in combination
with wire electrodes according to
DIN EN 12072. It is also suited

for welding of Duplex steels, fully
austenitic steels and nickel alloys.
High resistence to cracking at

fully austenitic and Nickel-based
materials. OP 76 is particularly
suited for tandem and multi-wire
welding. It is suitable to be used on
either DC, positive pole, or AC up to
800 A. Damp flux must be redried at
300-350°C. Grain size according to
DIN EN 760: 2-20.

40 % 20 %

POL Zastosowania i wlasnosci:
OP 76 to aglomerowany specjalny
topnik fluorkowo-zasadowy do
spawania austenitycznych stali
nierdzewnych i zaroodpornych
drutami wedtug DIN EN 12072.
Przydatny réwniez do spawania stali
typu dupleksowych, stali catkowicie
austenitycznych i stopéw niklu.
Wysoka odpornos¢ na pekanie
przy materiatach catkowicie
austenitycznych i na bazie niklu.
OP 76 jest szczegdlnie przydatny
do spawania tandemowego i wielo-
drutowego. Przydatny do uzytku
przy biegunowo$ci dodatniej pradu
statego lub pradzie przemiennym
do 800A. Topnik wilgotny nalezy
dosusza¢ w temperaturze 300-
350°C. Ziarnistos¢ wedtug DIN EN
760: 2-20.

CaF,
25 %

Sio, +
15 %
Basicity according to Boniszewski: approx. 2,7
Approvals: TUV, DB
Packing:

PE-values bags of 35 kg

All-weld metal analysis (typical values in %):

With wire electrode C

Cr Ni

OE-308L <0,04 >9
OE-347 <0,07 >18 >9 - >8XC
OE-316L <0,04 >18 >10 >2,5 -
OE-318 <0,07 >18 >10 >2,5 >8XC
NIFIL 600 <0,03 20 Rem. - 2,5
NIFIL 625 <0,03 21 >60 9,0 3,5
Mechanical properties of all-weld metal (typical values for the as-welded state):

With wi Tensile strength Elongation

electrode [N/mm?] WA
OE-308L
OE-347 >550 >350 >25 >65
OE-316L >510 >320 >25 >75
OE-318 >550 >350 >25 >65
NIFIL 600 >600 >380 >30 >100
NIFIL 625 >680 >420 >30 >75

D25



OP 76 LEXAL F 500

Tavivo pre zvaranie pod tavivom
Welding flux for submerged-arc process . L .
Tavivo pre zvaranie pod tavivom

Topnik spawalniczy do spawania tukiem krytym L Welding flux for submerged-arc process u
OERLI KON Topnik spawalniczy do spawania tukiem krytym OERLI KON

Fluorid-bazické, Fluoride-basic type, Typ fluorkowo-zasadowy Fluorid-bazické, Fluoride-basic type, Typ fluorkowo-zasadowy
Standards: EN 760 SAFB253AC
Materials for instance: SK Typ a vlastnosti: GB Type and characteristics: POL Zastosowania i wtasnosci:
No. of Materials EN-Designation | With wire electrode No. of Materials Aglomerované bazické tavivo pre Agglomerated basic flux for welding Aglomerowany topnik fluorkowo-
1.4571 X6CrNiMoTi17-12-2 OE-19 12 3 Nb 1.4576 zvaranie nehrdzavejucich oceli, stainless steels, also Ti or Nb zasadowy do spawania stali
Mixed joints: oceli stabilizovanych Ti alebo Nb stabilized types and duplex. Suitable nierdzewnej, w tym stali
alloyed With unalloyed . _ _ a duplexnych oceli. Pouzitelné pre for multipass welding in fillet weld, stabilizowanych Ti lub Nb oraz
(No. of Materials) (EN-Designation) With wire electrode No. of Materials zvéranie viacvrstvové pre korefiové  butt weld and weld overlay. It typu dupleks. Przydatny do
1.4583 S(P)275 bis S(P)355 OE-20 16 nC 1.4455 |’kryc!e vrstv’y apre kutové zvary. aII_ows high v_veld_lng speeds on thin W|el_owarstw<_)wego spawania
Lahké oddelovanie trosky dokonca thicknesses in single or multipass. spoin pachwinowych, spoin
i horicom stave. Sus$enie 2 hodiny Good slag removal even when hot. doczotowych oraz napawania.
pri 350 °C. Damp flux must be re-dried at 350 Umozliwia duze szybkosci
°C/2h min. spawania przy matych grubosciach,
Sciegamii pojedynczymi lub
wielowarstwowymi. Dobre usuwanie
zuzla nawet na gorgco. Topnik
wilgotny nalezy dosuszaé przez
minimum 2 godziny w temperaturze
350°C.
Main constituents:
Si0, | Ca0+CaF,+MgO | Al,0; \
7% 54 37
Basicity according to Boniszewski: approx. 2,2
Approvals: TUV with OE- 19 9 nC, OE- 24 12 nC, OE- 19 12 3 nC, OE- 19 9 Nb
GL, DNV, LRS with LEXAL S 22.9.3N
Packing: PE-values bags of 25 kg
All-weld metal chemical analysis %:
Ferrite
OE- 308L <0,04 | 03-08 1-2 03-038 18-21 9-1 <0,35
OE- 309L <0,04 | 03-08 1-2 03-08 22,5-24 12,5-14 <0,35
OE- 316L <0,04 0,3-0,8 1-2 0,3-0,8 17,5-19,5 11-13 2-3 <0,35 0,04 - 0,06
OE- 347 <0,08 | 03-08 1-2 03-08 18-21 9-11 () <0,35 0,04 -0,06
OE- 2209 <004 |05-08 | 1,1-15 |05-08 |215-235 |75-95 |25-35 0,12-0,18 (1)(2)(3)
(1) According to ESPY AWS A5.4-92: 40% (typical value) 35 — 65% (guaranteed values)
(2) PREN (Pitting Resistant Equivalent Number) = % Cr + 3,3 x % Mo + 16 x % N = 35 (typical value)
(3) Pitting Corrosion Test (according to ASTM G48 Method A / condition test: 24h exposure at + 20 °C)
(4) Nb:10x % C min. —1,0% max.
Mechanical properties:
Tensile Yield : Impact energy ISO-V [Joule)
With wire electrode tr e:fnite nt strength | strength EI‘;';Q[?,}']O"
[N'mm?] | [N/mm?] “
OE- 308L AW >520 >340 >35 250
OE- 309L AW >520 >380 >30 >70
OE- 316L AW >520 >340 >30 >40
OE- 347 AW >520 >340 >30 >35
OE- S2209 AW >740 >570 >26 >60
AW = as welded
The above data may change without prior notice.
Type of current/Polarity/Welding positions: Type of current/Polarity DC or AC, up to 900 A. (DC+, CV for low current)
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Dréty pre zvaranie pod tavivom
Wire electrodes for submerged-arc welding
Druty do spawania tukiem krytym

ol

OERLIKON

Chemical analysis:

Wire electrodes for submerged-arc welding (SA) for unalloyed and low alloyed steels

Weight- %
Designation

DIN EN 756

Trade Name

OE-S$1 S1 0,10 <0,10 | 0,5
OE-S2 S2 0,10 <0,15 | 1,0 - - - - -
OE-S2Mo S2Mo 0,10 0,20 1,0 |05 - - - -
OE-S2Ni2 S2Ni2 0,10 0,10 1,0 - - 2,2 - -
OE-SD3 S3Si 0,10 0,30 1,7 - - - - -
OE-SD31Ni M o S31Ni Mo 0,10 0,30 1,7 1025 | - - - -
OE-SD31Ni M o S31Ni Mo 0,10 0,30 1,7 105 - - - -
OE-S3NiMo1 S3NiMo 0,12 0,15 1,7 106 - 1,0 - -
Fluxocord 31 HD

| DIN EN12070 | | [ | | | | | \
OE-S2CrMo1 SCrMo1 0,12 0,20 1,0 105 |12 - - -
OE-S1CrMo2 SCrMo2 0,12 020 05 10 |25 - - -
OE CROMO S225* SCrMo2 0,12 <0,10 |05 1,0 26 - - -
OE S1 CrMo 5 SCrMo5 0,12 030 05 06 |55 - - -
TiBor 22 - 0.07 0.20 1,0 1030 | - -

*with controlled X and J factors for STC-requirements

Chemical analysis:

Wire electrodes for SA-welding of austenitic stainless and heat resisting steels

Weight- %

Classification

DIN EN 12072 Material-No.

Trade name

OE- 308L S199L 1.4316 <0,025 |04 10 | 19 9 -

OE- 347 S 199 Nb 1.4551 <0,05 04 |13 19 9 - >12C | -
OE- 316L S19123L 1.4430 <0,025 |04 13 | 19 12 127 - -
OE- 318 S19123L 1.4430 <0,025 |04 13 | 19 12 127 - -
OE- 309L S2312L 1.4332 <0,025 |04 |15 | 24 13 - - -
OE S§ 22 09 §$2293L ~1.4462 <0,025 |02 20 | 23 9 9 - 0,15

Type of current/Polarity/Welding positions:

Dréty pre zvaranie pod tavivom
Wire electrodes for submerged-arc welding
Druty do spawania tukiem krytym

ol

OERLIKON

Chemical analysis:

Wire electrodes for SA- welding of nickel alloys

Weight-%
Designation

DIN EN 12072 Material-No.

Trade Name

NIFIL 600 <0,15
NIFIL 625 - 2.4831 <0,025 | 0,2 | 02 | 22 | >60 | 90 | 3,5 | -
FREEZAL 276 -
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Appendix-Notes for the user

ol

OERLIKON

Harmful substances in arc-welding

General remarks:

During welding and cutting operations there are produced fumes, dust and gases which may affect the health of the
welding operator. According to the implementing regulations laid down in the safety rules (UVV 26.0) “Welding, Cutting
and Related Procedures” the welding operator must be protected from these harmful substances. Therefore, with
regard to welding procedures, materials and operational conditions, working places must be equipped in such a

way, that it is possible to keep the air for breathing free from substances harmful to health by applying the following
measures:

. exhaust close to the place of origin,
. technical ventilation,
. free ventilation,
. other suitable measures,
or
. a combination of above measures.

A OWON =

(&)

Safety data sheets:

For each OERLIKON weld consumable or auxiliary material there exists a safety data sheet according to the
EGRichtlinien 91/155/EWG.

This safety data sheet contains detailed information on:

a) harmful ingredients
b) possible hazards when using these materials
c) first-aid measures
d) threshold values for the working place
e) information as for waste disposal.
Safety data sheets can be obtained from:

OERLIKON Schweiftechnik GmbH
Abteilung Auftragsabwicklung
Industriestrale 12

67304 Eisenberg

Fax 0 63 51/ 476-403

For the formation of harmful substances, apart from those emerging from the weld consumable, there are responsible
also such materials that decompose from the heat of the welding arc. These can arise from:

- metallic coverings like lead and zink,
- paints such as primer, lead-and zink paints,
- impurities like oil, grease, remainders of decreasing compounds.

Special care must be taken when welding workpieces which have lead-, cadmium- or zink chromium-bearing
coverings.
They will form noxious or even toxic substances.

The same holds true for overwelding plastics, grease and oil.

Any hydrochloric acid-hydrocarbon bearing degreasing compound (Tri, Per) adhering to the workpiece, has to be
removed, because of the danger of forming toxic phosgene (MAK: 0,1 mI/m3) during welding!

Appendix-Notes for the user

ol

OERLIKON

Harmful substances in arc-welding

Ventilation:

By natural or technical ventilation it must be ensured, that the MAK-values in the air for breathing will not be reached.
In general, this requirement is met by ventilation according to the following Tables 1 and 2.

With the procedures listed in Table 1, the concentration of substances harmful to health is dependent, in the main,
upon the weld consumable or the covering respectively. In case of the procedures given in Table 2, the concentration
of harmful substances is dependent upon the type of base metal or covering respectively.

The type of ventilation is dependent on the burning time of a flame or the arc within a locality. By short-time is meant
that the burn time of a flame is no longer than a half hour a day and no longer than 2 hours weekly. By long-time is
meant that the burning time is exceeding these values.

When welding in the open, it must be guaranteed that the substances harmful to health will not get into the air for
breathing. When welding in confined spaces, this requirement will be met only by exhausting the air or providing
ventilation with clean air, as is also laid down in § 29 of UVV 26.0.

Details for the selection and arrangement of exhaust equipment are given, for example, in:
- ,Sicherheitsregeln fiir Anlagen zur Luftreinerhaltung am Arbeitsplatz®,
- DVS-Merkblatt 1201 ,Absaugung an Schweilerarbeitsplatzen®,
- Arbeitsstatten-Richtlinie (ASR5) ,Luftung®.

weld consumables

Table 1: Ventilation in spaces employing procedures using

Weld consumable

unalloyed and low-alloy high-alloy steel, non-

Procedure steel, aluminium mate ferrous materials (except Rl EARlael
als aluminium materials)
1|

Gas welding

stationary F T T A T A

movable F T F A F A
Metal-arc welding

stationary T A A A A A

movable F T T A T A
MIG-,MAG-welding

stationary T A A A A A

movable F T T A T A
TIG-welding

stationary F T F T F T

movable F F F T F T
Submerged-arc welding

stationary F T T T T T

movable F F F T F T
Thermal spraying A A A A - -

Explanation of symbols, see Table 2.
For the most varied and different ventilation tasks, the industry offers many auxiliary devices such as:
- Exhaust directly from the welding torch (,integrated exhaust) or from the head or face shield.

- Small exhaust units for movable service.
- Exhaust hoses with suitable funnels that can be fastened to the workpiece with the help of magnets or hooks.
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Definition of ,,confined spaces*:
According to §29 of UVV 26.0 a confined space is a locality without natural air flow and at the same time with:
- an aire volume below 100 m?

or

- dimensions (length, height, diameter) below 2 meters.

Table 2: Ventilation in spaces employing procedures without using weld consumables:

Base metal

unalloyed and low-alloy high-alloy steel, non- Plated steel

Procedure

steel, aluminium materi- ferrous metal (except,
als aluminium materials)

Flame heating,
Flame straightening F T F T F T
Flame hardening F T - - - -
Flame scarfing F T - - - -
Flame cutting
stationary F T A A T T
movable F T T A T T
Gouging F T - - T T
Flame descaling
stationary A A A A - -
movable F T A A - -
TIG-welding
stationary F T F T F T
movable F F F T F T
Plasma cutting
stationary A A A A A A
movable F T T A T T
Arc-oxygen-cutting,
Arc-compressed air gouging
stationary T A A A T A
movable F T T A F T
Flash butt welding T A A A T A
Other resistance welding
processes F F F T F T

k= short-time
|= long-time

F=free (natural) ventilation
T=technical (mechanized) ventilation
A=exhaust directly from the source of harmful substances

Confined spaces are: cellar rooms without windows, galleries, pipelines, shafts, tanks, boilers, containers, chemical
apparatus, cofferdams, double bottom cells in shipbuilding.

Details for the selection and supervision of personnel working in confined spaces are given in:
- §36 der UVV 1.0 ,Aligemeine Vorschriften* (VBG 1),

- ,Richtlinien fur Arbeiten in Behéltern und engen Raumen* (ZH 1/77) und
- TRGS 507 ,Oberflachenbehandlung in Rdumen und Behéltern®.
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When welding in confined spaces, provitions have to be made to prevent, by exhausting or artificial ventilation, the
formation of toxic materials, the accumulation of inflammable gases and the lack of oxygen.

If exhaust or technical ventilation are not possible, suitable breathing equipment must be at hand.

Special attention has to be paid to the formation of nitrous gases (nitric oxydes) which may be caused in inadmissible
concentrations by gas welding, flame cutting and heating operations in confined spaces. See also data sheet:

,Gefahren durch nitrose Gase beim autogenen Anwarmen, Richten, Schweien und Schneiden und beim Lichtbogen-
schweif’en und -schneiden in engen Raumen, Kesseln, Behéltern und allen sonstigen kleinen Rdumen
(ZH 1/226a)"

Attention! Ventilation of confined spaces using oxygen is not permissible, as this will lead to serious accidents by
burns.

Respiratory protection

In the case of insufficient ventilation, breathing equipment shall be used, taking notice of the data sheet ,Atemschutz-
merkblatt” - Bestellnummer ZH 1/134. Respiratory protective devices suitable for welding operations are:

- Hose devices
- Self contained devices with compressed air.

If the surrounding atmosphere contains its least 17 vol. % oxygen, also filter devices, using filters of the respective
protective grade, can be useful. However, these filter devices are not permitted to be used in containers, restricted
areas like bunkers, tank wagons, pipelines, shafts, canals etc.

Replacement of air:

Air exhausted from the working place shall be replaced only after adequate elimination of its harmful substances. The
elimination is considerd sufficient, if the concentration of the substances harmful to health in the replaced air does not
exceed of the respective MAK-value.

For welding fumes containing carcinogenic proportions, like nickel compounds or chromates, the “Technischen Regeln
fur gefahrliche Arbeitsstoffe (TRgA)” have to be applied.

TRgA 560 ,,Luftriickfiihrung beim Umgang mit krebserzeugenden Arbeitsstoffen*
Personal protective equipment:
In Table 3 is indicated the personal protective equipment which, according to UVV 26.0 ,Welding, Cutting and Related

Procedures”, must be made available to the welding personel engaged in the various arc-welding, and cutting opera-
tions.
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Table 3: Coordination of personal protective equipment to the various welding procedures
Weldors’
Personal protective protective Welding

equipment (as a rule) filters goggles Face shield or ,

DIN 4646 and Head shield

DIN 4647 T.1 DIN 58214

DIN 58211 VwB 6 0.7
Procedure Protective VwB 6 0.7

rade

Weldors’ gloves
DIN 4841
Part 4

Leather
apron or SeS

metal-arc welding 9to 14 X X X
MIG-,MAG-welding 10to 15 - X X X
TIG-,Plasma-welding 5to 14 - X X (X)
arc-cutting 10to 15 - X X X
Plasma-cutting 11 t013 - X X X
X =required SeS = reduced inflammable protective clothing
(X) = occasionally required VwB = range of application
- = not recommended
Recommended Literature
DVS-Merkblatter, DVS-Verlag, Disseldorf
M 1201 - Absaugung an SchweiRarbeitsplatzen, 1990
R 1202 - Raumlufttechnische Anlagen fiir SchweilRwerkstétten, Ausgabe 1993
R 1203 - Arbeitsschutz zum Schweilen - Einrichtung von SchweilRwerkstatten
unter Arbeitsschutzaspekten, Ausgabe 1993
UvVv 26 - Schweil’en, Schneiden und verwandte Verfahren, UVV 26 (VBG 15)
Kraume, Zober: - Arbeitssicherheit und Gesundheitsschutz in der Schweiltechnik
DVS-Verlag, Fachbuch 105, ISBN 3-87155-122-8
Norddeutsche Metall Berufsgenossenschaft Hannover:
- Schadstoffe in der Schweil3technik
V. Voitkeich: - Welding Fumes Formation, Properties and Biological Effects Abington

Publishing, ISBN 1-85573-185-1
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