Eutecirode

High performance Manual Metal Arc electrodes for repair,

joining, rebuilding and

wearfacing applications

Strongetr, with
Castolin Eutectic

Low-heat input welding for safe, reliable repairs
Anti-wear protective coatings, for longer-lasting parts
Ease of use, even in difficult positions

For cost-saving, industrial maintenance solutions
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EutecTrode®

Manual Metal Arc Process

When an electric arc is struck Simultaneously the flux coating slag cover must be chipped off the
between a flux coated electrode decomposes into a gas shield and  weld bead and wire brushed befo-
and a workpiece, the core wire slag to protect the solidifying re welding the next electrode.
tip and the workpiece surface weld pool from the surrounding

melt to form a liquid weld pool. —atmosphere. After cooling, the Equipment is simple

inexpensive & often portable
m No extra shielding gases

or fluxes required
m Process consumables tolerate
Evolved gas shield air currents even on-site
Weld pool m Suitable for areas with
Slag limited access
Weld metal m Practical solutions for most
industrial metals & alloys

Consumable electrode )
Flux covering

Core wire

Arc

Parent metal

Safety & Ease of Use

Because EutecTrodes are used awkward positions, on contami-
every day by our 50,000 custo- nated base metals or difficult on-
mers, we know the importance to  site conditions.

develop safe, easy-to-use welding

electrodes, especially for repairs in

Example self lifting slag Positional weldability
Unique Wearfacing Alloys

Solid MIG / MAG / TIG wires are
only manufactured in standard
metallurgical alloys which can be
cast and easily drawn down to
final diameters. The EutecTrode®
electrode concept completely
overcomes such limitations and
unique wearfacing alloys have
been formulated with high den-
sity, ultra-hard micro constituants
in ferrous or non-ferrous matri-
ces. Thus the wide EutecTrode®
alloy range provides cost effective
solutions for most wear problems
found in industry.

Complex carbide microstructure
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Wear Analysis

The latest state-of-the-art test-
ing machines and facilities are
essential to accurately monitor
wear phenomena and under-
stand the complex relationship
between chemistry, process and
application. We work with world
experts in Technical Universities
for testing and modelling in ad-
dition to having fully equipped
laboratories with electron micro-
scopes and wear test facilities. Modeling of wear surface Unique wear test machine

Scanning Electron Microscope Worn structure Thermovision

EutecTrode® Manufacturing Facilities

The EutecTrode® range of high
performance electrode formula-
tions are developed and manufac-
tured in Castolin Eutectic’s own
modern plants using specially
designed production equipment
and procedures in accordance
with ISO 9001 and EN 29001 qua-
lity assurance standards.

Each EutecTrode® batch after pre-
cision extrusion and baking, is
weld tested for consistent chemis-
try, properties & usability before
marking and protective packaging
for stock.

Automated manufacturing

Quality certification Double sealed packaging
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Crack repairs and joining with Maximum Safety Margin

Low heat input for safer welds

Our EutecTrode® flux coatings are  cracking of the weld, residual cause breakdown of the flux coa-
specially formulated to ensure stresses, deformation, distortion, ting leading to costly stub end
that the workpiece is heated as undercutting, burn-through and losses.

little as possible during welding. electrode overheating, which can

This reduces many risks such as :

weld metal dilution, grain growth,

formation of brittle phases, hot

Xuper 680 S weld microstructure with ~ Standard E312 (29-9) weld with typi-

close, interlinking austenite / ferrite cal columnar grain microstructure
grains providing strongest cracking which provides lower crack resistance
Extremely versatile electrode range resistance (x 120). (x 120).

Welding unknown or dissimilar steels

It's a common problem: a broken
machine needs mending quic-
kly, but it’s often not clear which
metal is involved. You rarely have
time to find out and yet a safe
reliable repair is needed. Special
low heat input EutecTrodes such
as Xuper 680 S are the answer.
This tried and tested all-round
electrode ensures the strongest
welds even if the steel is unknown

or when dissimilar steels with  Thevalue of low heat input: dye-penetrant Low heat input and Xuper NucleoTec 2222

. . . testing on two highly stressed welds show a minimise residual stresses when performing
Very different properties require crack-free Xuper 680 S (lower photo), while massive repair welds on cracked cement kiln
joining. the standard 29-9 weld (upper photo) has tyres.

failed by hot cracking.

Welding Contaminated Cast irons

The brittle contaminated nature
of cast iron has given it a justifia-
ble reputation for being difficult
or impossible to weld. However,
Castolin Eutectic’s research and
extensive practical experience
has lead to the development of a
range of EutecTrodes which faci-
litate “cold” welding of most cast
iron grades, without preheating
and yet resulting in crack free,

easﬂy machinable weld deposits. Casting defect repair The ability to ‘cold” weld cast iron “in-posi-

tion” with Xuper 2240 facilitates repair of
big, complex, costly castings.
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EutecTrode® range for crack repair and joining

Technical Data

Cold welding of old, oily, contaminated grey cast irons. Non con- | Tensile strength Rm: 250-300
2-44 . - . s . .
2-44 NC ductive version for limited accessibility. Deposits are machinable. | N/mm2
Hardness: 100-130 HV30
Welding of tin or phosphor bronzes with low preheat e.g. pump | Tensile strength Rm: 240-300
285 rotors also for dissimilar joining of bronze to steel or cast iron. N/mm?2
Hardness: 100-140 HB
Highest strength, crack resistant repairs on wide range of dif- Tensile strength Rm: 770-850
Xuper ficult-to-weld steels of unknown composition or dissimilar joints | N/mm2
680 S e.g. tool and die work. Yield strength Rp 0.2: > 640 N/mmz2
Hardness: 240-280 HV30
For repairing highly stressed steel components where a balance | Tensile strength Rm: 700-740
690 of both strength and ductility is needed for crack resistance and | N/mm?2
lower distortion. Elongation A5:35%
Welding of a wide range of bronzes alloyed with aluminium, Tensile strength Rm: 630-770
XHD 1855 manganese and nickel. Deposits are easily machinable and resist | N/mm2
cavitation and salt water corrosion. Hardness: 150-230 HB
Low heat repairs of duplex stainless steels or joining them to Tensile strength Rm: 750 N/mmz2
E2209-17 alloy steels. Deposits are particularly resistant to stress corrosion. | Elongation A5: 25%
TUV alloy approved.
Repair of wrought aluminium alloy pipes, tubes sheets or plates. | Tensile strength Rm: 100-120
XHD 2100 Deposits resist marine environments and may be electrolytically | N/mm2
treated. Elongation A5~ 20%
Repair of aluminium alloy castings e.g. engine housing cracks, Tensile strength Rm: 160-200
21015 machining errors, casting defects. Deposits have good colour N/mm?2
match. Hardness: 50-60 HB5
Repair of massive sections or joining crack sensitive, unknown | Tensile strength Rm: 620-690
Xuper steels e.g. kiln rings. Deposits resist embrittlement from cryo- N/mm?2
2222 genic to refractory temperatures. Elongation A5:40% - 45%
Impact KV:120J 20°C
Cold welding of high strength, nodular cast irons and joining Tensile strength Rm: 470-550
XHD 2230 them to steel. Desposits are highly crack resistant. N/mm?2
Hardness: 150-190 HV30
Cold welding of spheroidal graphite castings where positional Tensile strength Rm: 370-440
Xuper . a3 . . .
2240 ease of use and machinability are important. Joins cast iron to N/mm?2
most ferrous, copper and nickel based alloys. Hardness: 130-170 HV30

6601

For easy to use joining in all position of common construction
steels, steels and pipes where good gap building and vertical
down capabilities are needed.

Hardness: ~ 480 N/mm?2
Elongation A5: 25% - 28%

XHD-6868

Bipheric hydrogen controlled coating provides welder easy
handling in all positions for general construction work even with
rusty steels. Good impact properties. TUV approved.

Tensile strength Rm: >500 N/mm2
Elongation A5:~ 25%
Impact KV: >140J 20°C

Welding of Inconel nickel alloys, duplex and super austenitic
stainless steels, for high temperature, corrosion resistant joints.
TUV approved.

Tensile strength Rm: 650-800
N/mm2

Elongation A5: 40%

Impact KV:85J20°C

High speed crack resistant joining of mechanical assemblies
combining carbon, alloy or stainless steel parts. Easy contact
weldability.

Tensile strength Rm: 740-820
N/mm?2
Elongation A5:~ 25%

Low heat joining of super austenitic stainless steels of NiCrMoCu | Tensile strength Rm: 600 N/mm?2
33273 type where high pitting corrosion resistance is required. Elongation A5:37%

Low heat joining of acid resistant, molybdenum bearing stain- Tensile strength Rm: >530 N/mm2
33500 less steels with extra low carbon content to resist intergranular | Elongation A5: > 35%

corrosion.

Repair or joining refractory stainless steels where oxidation Tensile strength Rm: ~550 N/mm?2
Castinox D resistance required up to 1100 °C e.g. furnace parts. Elongation A5:~ 40%

. Main application

Secondary application

The above product technical properties are based on Castolin Eutectic quality assurance standards and
procedures for use. Procedures and applications other than those specified may alter these properties.
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Wearfacing for longer service life

Application Engineered coatings

EutecTrodes are just one way of
applying our renowned TeroCote®
anti-wear protective coatings.
TeroCote® alloys offer durable
protection because each forms a
deposit structure which provides

XHD 6395N microstructure with numer-

ous complex hard phases evenly distrib-
uted within a NanoAlloy matrix. This

gives optimum protection against sever-
est wear by abrasion and erosion (x 300).

XHD - Xtra High Deposition Rate

Fast deposition rates allow a given
job to be completed more quickly.
This means the welder can main-
tain a higher level of concentra-
tion which in turn leads to better
welds. Fast deposition rates also
move the arc energy more quickly
over the workpiece, which further
reduces local heat input.

Rebuilding worn components

Severe wear in just one small area
of a component can make it ino-
perable, despite the fact that the
part may still be largely intact.
However, worn parts can be easily
rebuilt with EutecTrodes which
provide a suitable match with the

Welding aids

CutTrode 01 is recommended
for cutting and piercing (left).
ChamferTrode 03/04 gouging
electrodes are ideal for weld pre-
paration, particularly on old, oil
contaminated base materials
(right).

optimumresistance against a spe-
cific type of wear, or combination
of wear phenomena. Extensive
research helps us to identify the
most appropriate alloy type, size
and distribution of complex phas-

A standard hardfacing deposit with

few hard phases (x 300). Lower prices

/ kg do not compensate for shorter
service life, especially when additional
downtime and labour are accounted for.

es developed for each application,
while our manufacturing experi-
ence ensures that each electrode,
when used with the appropriate
welding procedure, will deliver
the required service properties.

TeroCote®” EutecTrodes provide industry with

fast, effective, practical, wearfacing solutions

to protect critical machine parts.

Atime trial shows
the difference in deposition rates
between conventional hardfacing

electrodes and an XHD TeroCote® EutecTrode® (middle).

base metal in terms of mechanical
properties and appearance, while

also creating a suitable substrate

onto which TeroCote® wear-resis-

tant coatings can be applied.

Rebuilding gear teeth

www.castolin.com

Hole cutting with CutTrode

Gouging with ChamferTrode
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EutecTrode® range for anti-wear protective coating

Technical Data

2/2R Cold stamping tools, dies, punches, hammers. Deposits are heat | Hardness: 56 - 61 HRC
treatable and nitridable. quenched from 950°C: 58-59 HRC
Crusher hammers, ripper teeth, grab buckets, drilling equipment | Hardness : 55 HRC
N 102 S . . . . -
where high impact is combined with medium abrasion.
XHD-646 Ideal for buttering layers and rebuilding hardenable alloy steel or | Hardness: ~170HV
13% manganese steel. Deposits rapidly work harden. after work hardening: ~430 HV30
X For abrasion on low alloy and manganese steels. Ideal for: rolling | Hardness: 57 - 62 HRC
i ill entry and exit guides, bulldozer blades, crusher teeth, drag-
Abratec mill entry and exit guides, bulldozer blades, crusher teeth, drag
5006 line pumps, etc.
Xuper For low-alloy steels, tool steels and equivalent cast steel. Ideal for | Hardness: 58 HRC
Abratec deep drilling tools, excavating machines, agricultural machinery, | Tungsten carbide up to 2300 HV 1
5088 foundry machinery, milling machines, sludge pumps, mixers and
screening plant.
N 6070 Screws, blades, mixers, scrapers, hoppers where extreme abrasion | Hardness : 920 - 1110 HV30
is experienced.
XHD 6080 High speed steel tools and dies for cutting, trimming, Hardness: 60-65 HRC
drawing and pressing. Deposits retain high hot hardness annealed at 900°C: ~300HB

For low and high-alloy steels (rust-resistant steels), tool steels and | Hardness: 56 HRC

cast steel nickel based alloys. Examples: press and conveyer worms, | Tungsten carbide up to 2300 HV 1
mixer parts, scraper edges parts used in the chemical and food
industry.

Xuper
Abratec
6088

Rebuilding worn steel sections and buttering layers prior to anti | Hardness: 320-360 HB30
wear coatings. Deposit are machinable.

Designed for protective coatings with extreme resistance to abra- | Hardness: 68 - 70 HRC
sion, erosion combined with moderate shock on carbon, alloy,
stainless and cast steels.

For Caterpillar tracks, drive sprocket wheels, conveyor rolls, ham- | Hardness: 240 HV
mers, cushion layers, crusher hammers, crossing points. after work hardening: ~420 HV

Protection against combined abrasion, pressure and low impact | Hardness 63 - 69 HRC

XHD- 6710
such as conveyor components, scraper, dredge pump.

Protection against high temperature abrasion and erosion of Hardness : 65 - 70 HRC

XHD-6715 sinter fan blades, sinter breaker screens, blast furnace cones.

XHD-6804 Single pass coating of hot working steel up to 650°C such as wire | Hardness: 420 - 520 HV30
drawing dies, extrusion pistons, trimming dies. after work hardening: 480 - 580 HV
For protective overlays or repair of alloy steel components subject | Hardness: 190 HV
to oxidation, corrosion, high temperature use. For joining dis- after work hardening: ~350 HV
XHD 6817 o . .
similar metals: nickel alloys to carbon steel, alloy steels or stainless
steels.
XHD-6865 Special nickel alloy for severe corrosive environment at elevated Hardness : 200-240 HV30
temperatures like waste incinerators and hot forging equipment. | after work hardening: 360-380 HV30
XHD-6899 Special nickel alloy to resist thermal and mechanical shocks on Hardness : 270-320 HV30
high temperature parts like stripper points and shear blades. after work hardening: 380-480 HV30
Special cobalt alloy for steam and chemical valve seats where Hardness : 38 - 43 HRC
N 9060 " . .
higher hot hardness and corrosion resistance are needed.
N 9080 Special crack resistant cobalt alloy for hot forging tools, trimming | Hardness : 280 - 330 HV30
dies and cropping blades. after work hardening: ~ 500 HV30
CaviTec For preventive maintenance and repair coatings on Francis, Kap- | Hardness : 250-280 HV30
SMA lan and pump turbines as well as other hydraulic machine parts | after work hardening: 400-450 HV30
subject to wear by cavitation.

Welding aids

CutTrode 01 High speed cutting or piercing of most ferrous or non ferrous metals in all positions

ChamferTrode 03/04 Rapid gouging or crack removal on most indusrial alloys leaving metallurgically clean surfaces ready for welding 03=(+)/04".

Eutest Non Destructive Test using die penetrant sprays for easy detection of surface cracks or defects prior to welding repairs.

. Main application Secondary application

The above product technical properties are based on Castolin Eutectic quality assurance standards and
procedures for use. Procedures and applications other than those specified may alter these properties.
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VIMA Equipment

To obtain perfect welds, you need not only an excellent electrode but also outstanding equipment quality.
Castolin Eutectic has developed for you a complete range of MMA power sources starting from 140 Amps to
650 Amps. This wide range will give you the possibility to use welding for your small applications as well as
really tough industrial ones.

UltraMax?
Technical data
Welding amperage range 5A-140A
35% Duty cycle amperage 140 A
100% Duty cycle amperage 100 A (at 40 °C)
54V
230V 50/60 Hz
4.6 kVA
16 A
P23
310x120x 215
43Kg
- For MMA and TIG welding with liftarc - Light, compact and robust
« Hot start, arc force control and anti stick - Voltage compensator
function for perfect MMA welding - Spike protector
+ TIG welding with constant + Fully portable
and pulsed current
PowerMax
Technical data
10A-150A
140 A
80 A (at 40 °C)
92V
230V 50/60 Hz
Power at primary (100%) 3.6 kVA
16 A
P23
Dimensions L x W x H (mm) 315x110x 200
47Kg
- Advanced inverter technology + Variable characteristics allow
- Possiblity to weld cellulosic electrodes welding of every kind of electrodes
- Power generator compatible + Hot start, arc force control and anti
+ TIG DC welding with liftarc stick function for perfect MMA welding
+ Fully portable
XuperMax?
Technical data
10A-250A
250 A
160 A (at 40°C)
76V
3 X400V 50/60 Hz
12.1kVA
20A
P23
Dimensi X W x H 460 x 230 x 325
16Kg
- Suitable for 4mm electrodes + Light, compact and robust design

for industrial use

« Hot start, arc force control and anti
stick function for perfect MMA welding

- Remote current control available
- TIG welding with liftarc ignition
and constant or pulsed current

+ 305/455/650 amps @ 35% duty cycle

+ Thyristor controlled DC transformer
rectifier unit

- Trolley mounted
- Robust design for heavy industrial use
+ Remote control unit FR3-1 optional
1 + TIG welding with lift arc possible with the 305

+ 455 and 655 are suitable for welding
| and gouging applications
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CastolLab® Services it = =t

Our mission is to develop applica-
tionsand solve customerproblems.
Dependingon the customer’s wish,
we can transfer this knowledge to
him or perform the work for him
in our approved Castolab® Servic-
es workshops. Castolab® Services
can develop advanced procedures
to allow transfer of complete so-
lutions to end users. Castolab®
Services offer a complete and com-
prehensive service for the mainte-
nance of machine parts and maj or |large Castolab® Services for major repairs On site Boiler Coating
components subject to extensive
service wear or needing repair.
Work can either be undertaken

in the CastolLab® Services or alter-
natively on site. Often the parts
being repaired or protected need
to be produced on a regular ba-
sis, and here “specialist prepared
parts” can be produced in unique
manufacturingenvironment,from
10’s of parts to 100,000 parts per

year. On-site boiler coating Precision working

TeroCote® wearfacing

Special Oil industry parts protected with GAP®  Repair in difficult conditions ~ Fan Protected with Powder Arc Wire Spraying
Coated Wear Plates

Your Industry Partner

A century at the forefront of
protective materials technology
has positioned Castolin Eutectic
as the world’s premier industrial
partner.  Our  comprehensive
know-how is unrivalled, and our
industry partnerships continue to
thrive. We provide solutions to all w
of the major companies operating _—
in industry with global industrial
programs for steel, cement,
automotive, power, oil, waste &
recycling, etc.

Jing Industry--

Steel Industry- Waste and Recy!

tronger, wit
S b

stronger, with
Castolin B

Key Industry Program™

cemTec

Cement Industry--

onger,wih
S et
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EutecTrode®

Castolin Eutectic

Training
Toincrease customer know-how
in wear technology and repair
techniques, we have developed
a full line of seminars and
training programs, teaching
R i Locations all relevant personnel from
welders and engineers to sales
teams and managing directors.

Together with our sister com- The unique TeroLink® database
panies in the Messer World, we of Castolin Eutectic contains
can offer our customers a very more than 8,000 fully documen-

powerful range of products and
services. Being Part of the Mes-
ser Worldmeans:

ted approved applications from
around the globe. The case stu-
dies include photographs, tech-
= Investment of over nical data, detailed descriptions

€420 million and cost saving analyses.
= More than 6,000 motivated

employees
= Qver 100 factories to meet
customer needs

= Technical sales support in
over 120 countries

= 2,000 technical sales people
in the field with our
customers every day

Manufacturing
Quality laboratory Product Portfolio - Widest in the Industry
10 Stronger, with Castolin Eutectic
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History of Castolin Eutectic

Castolin| Eutectic:
Eutectic | Gastolin

1906 Foundation of Castolin
in Lausanne, Switzerland by
Jean-Pierre Wasserman. His
stroke of genius: to discover way
of welding cast iron at Tow
temperature. In the following
years, this innovation was further
developed for all industrial metals
including aluminiumalloys

1938  First machinable cast iron electrode
1940 Electrode production in USA

1948 First arc electrodes for cutting
& gouging

1956 Electrode production in Brazil
1960 First aluminium alloy electrode
1968 Nucleo-C for wearfacing electrodes
1960’s Xuper 680-S

1960’s International consolidation
under Castolin Eutectic

Addresses of Castolin Eutectic Companies in Europe

Austria, Hungary, South East Europe
Castolin Eutectic GmbH

Brunner Strasse 69

1235 Wien

+43-(0)1-869 45 41-0

Belgium

sa Messer Eutectic Castolin Benelux nv

224-228, Blvd de 'Humanité
1190 Bruxelles
+32-(0)2-370 1370

Czech Republic

Messer Eutectic Castolin spol.s.r.o.
Trojska 80/122

18200 Praha 8

+42-(0)2-83 09 00 77

France

Messer Eutectic Castolin S.AR.L
22, Av. du Québec BP 325

Z.A. Courtaboeuf 1- Villebon
91958 Courtaboeuf Cedex
+33-(0)1-69 82 69 82

Germany

Castolin Eutectic GmbH
Gutenbergstrasse 10
65830 Kriftel
+49-(0)6192-403-0

Portugal

Castolin Eutectic Portugal

Rua Maestro Ferrer Trindade, 4B
2770-201 Paco de Arcos

+351 707 200 855

Netherlands

sa Messer Eutectic Castolin Benelux nv
Rotterdamseweg 406

2629 HH Delft

+31-(0)15-256 9203

Norway

Castolin Eutectic Scandinavia
Teknologiparken, Akersvn. 24 C
0177 Oslo

+47-22-111870

Poland

Messer Eutectic Castolin Sp.z.o.0.
PO. Box 502, ul. Robotnicza 2
44-100 Gliwice

+48-(0)32-230 6736

Spain

Castolin Eutectic Ibérica S.A.
P.l.de Alcobendas

¢/ San Rafael, 6

28108 Alcobendas (Madrid)
+34-914. 900 300

Sweden, Denmark

Castolin Eutectic Scandinavia AB
Transportgatan 37

42204 Hisings-Backa
+46-(0)31-570 470

Lithuania

Messer Eutectic Castolin
Sp.z.o.o.filialas

V. Nageviciaus 3-64
08237 Vilnius

+3705 278 8448

1970’s Xuper 2222

1970’s Creation of training centers
for Maintenance & Repair
technologies

1978 Establishment of World Head
Quarters in St-Sulpice,
Switzerland

1980’s XHD electrode range
1985 RytmArc portable power source

1995 Clobal Stainless Steel
electrode range

1996 First CaviTec alloy electrode

2000 Merger with Messer Cutting
& Welding and creation of
the MEC Group - Messer Eutectic
Castolin.

2005 Part of the Messer World
2006 100 years
2009 World's first NanoAlloy electrode

Switzerland

Messer Eutectic Castolin
Switzerland SA

Swiss Market Centre
Langwiesenstrasse 12
8108 Dallikon

+41(0)44 847 1717

Russia

Messer Cutting & Welding OO0
Ul. Bolschaja Tulskajya 10/9
Office 9506 - 115191 Moscow
+7 (0)095 771 7412

Turkey

Castolin Eutectic Kaynak San. Ve Tic. Ltd Sti.
Yukari Dudullu Mahallesi

Bostanci Yolu Sehit Sokak 53

34775 Istanbul

United Kingdom & Ireland
Eutectic Company Ltd.
Merse Road

North Moons Moat
Redditch B98 9NZ
+44-(0)1527 58 2200

For all others Countries please contact:
Messer Eutectic Castolin

Switzerland SA

Export Market Center

P.O. Box 360

CH-1001 Lausanne, Switzerland
+41-(0)21-694 1111

Your resource for protection, repair and joining solutions

Statement of Liability: Due to variations inherent in specific applications, the technical information contained herein, including any information as to suggest pro-
duct applications or results, is presented without representation or warranty, expressed or implied. Without limitation, there are no warranties of merchantability
or of fitness for a particular purpose. Each process and application must be fully evaluated by the user in all respects, including suitability, compliance with applica-
ble law and non-infringement of the rights of others, and Messer Eutectic Castolin and its affiliates shall have no liability in respect there of.
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Stronger with...
Castolin Eutectic

WEAR & FUSION TECHNOLOGY

Gastolin|Futectic’
Futectic|Gastolin

Ask for a demonstration
from our Application
Specialists.

-> www.castolin.com <<<
-> www.eutectic.com <<<




