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Mission & Vision
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WHO WE ARE.
WHY WE DO WHAT WE DO.
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Services Welding Brazing Coating Equipment
Our brand is trusted by millions of industrial users in heavy duty and wear We have transitioned from being a family owned business
intensive industries. Over the course of more than 100 years, we have into a global company while maintaining our industry
brought innovative products and solutions to our customers challenging expertise, people focus and our deep rooted belief in
ourselvesto reduce maintenance costs and increase industrial sustainability.

productivity through welding, brazing and coating technologies.



Key Industries We Are Active In
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Oiland Gas Mining Pulp and Paper Chemical Glass Power Generation
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Waste and Recycling Automotive Aerospace
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Components We Frequently Refurbish

POWER GENERATION
16

Pulverized coal plants
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Our Unique Maintenance & Repair Database
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SOLUTIONS PORTAL

More than 10.000 global applications from all industrial sectors
with estimation of CO2 reduction

solutions.castolin.com

My account  Log ol

Solutions Portal

Solutions Portal

The Approved Applications Database

[STEROLINK]

Flash Application Database
EIFAR
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Strategically Located Service Footprint With Global Reach
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Kunshan, China

6 @ Service locations @ Service coverage



Global Production Presence

MANUFACTURING AND
WAREHOUSE LOCATIONS

Global presence with manufacturing and
product developmentin both Europe and the
Americas

Complete integrated manufacturing processes
from foundry and atomisation to finished
packaging

Sufficient capacity and good maintenance of
equipment

Manufacturing operations are spread across all
major sales areas, providing a good natural
hedge against exchange rate movements

New Central Warehouse Europe inauguratedin
July 2019

Further upside potential through additional
consolidation of production footprint
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ESTABLISHED

2007

1989

2012

2019

1975

1980

1973

TOTAL LAND
AREA (m?)

12.600

21.000

6.493

7.572

4.600

6.000

13.708

PRODUCTS/
ACTIVITY

Electrodes

Flux-cored wires

Gas atomised powder
Water atomised powder

Brazing rods
Brazing fluxes
Regulators
Torches
Trolleys

ZnAl production

Flame spray equipment
PTA equipment

CDP premium production
CDP standard production
CT production

Central European Warehouse
New building opened July 2019

Flux cored wire

Gas atomised powder
Water atomised powder
CDP plate production

Electrodes
Polymers and ceramics
(Mecatec)

Electrodes

Flux cored wires
Brazing Rods
Brazing Fluxes
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Eutectic:

MAX. ANNUAL
CAPACITY

850 tons
1.460 tons
490 tons
210 tons

170 tons

150 tons
20.000 pieces
20.000 pieces
6.000 pieces
40 tons

1.200 pieces

100 pieces
2.400 pieces
3.500 pieces
6.800 pieces

520 tons
120 tons
490 tons
450 plates

2.496 tons
105 tons

460 tons
184 tons
34tons
46 tons



Regional Production of CDP Wearplates & CastoTubes
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STANDARD PREMIUM POWDER-LC8 FUSE CastoTube
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Production licensed to third parties



We Manufacture Consumables
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COATING

Flame/PTA/HVOF
powders, Laser
Cladding powders

WELDING

Electrodes, TIG, Solid and cored
wires

©

Consumables
\
Ll

BRAZING

Fluxes, Pastes, Rods
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We Sell Equipment
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BRAZING

Torches, Water-based
oxyfuel stations

COATING

PTA, Arc Spray, HVOF, Flame
Spray, Laser Cladding

WELDING & CUTTING

MIG, MAG, TIG, MMA, Plasma, Laser

10



Castolin Eutectic Customers: 40.000 Worldwide
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Boiler Coating Services (BCS) @ —
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Key Industries where BCS are Active In
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Waste to Energy Pulpand Paper COZ';'::::E;‘:"EF
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Biomass Power Plants

S03-rich

gas
to sulfuric
acid plant

Reaction shaft

Dust 1
watte S g STl

WHB = waste heat boiler (steam generator)
ESP = electrostatic precipitator
RS - Radiation section
CS — Convection section
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Failures that can occur in boilers
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Corrosion

Leakages =
unplanned
stoppages

Erosion

|

Scale build-up =
Reduced Heat
Transfer = can
increase fuel
consumption

Fouling
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Product Line for e.g. Waste to Energy (WtE)

- Tubes

- Areas of water wall

panels

(ﬁ chromeclad

Under refractory

- Ignition ceiling (under refractor
or directly-surface temperature

essential)

(@‘ chromeclad”— Water wall panels

Boiler tubes

—
chlorides
+«CO
—

Typical\corrosion problems
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Refractory €l..

Sulfation T

of NaCl
NaCl and ZnCl,

volatile chlcrides
Grate

NaCl{g) (| /\
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Superheaters

Cl-gas corrosion
NaCl+ SO, + 0, = Na,SO, + Cl,
Fe + Cl, = FeCl,

FeCl,+0,=

Fe,0, + Cl,
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Boiler Services

W?1E Boiler

Biomass Boiler

Coal-fired Boiler
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Eutectic

Boiler design Grate Fired boiler Fluidized bed Fluidized bed Pulverized coal- Black liquor Heat recovery Vessels
boiler boiler fired boiler recovery boiler boiler
1-Combustible Waste, Municipal, RDF, wood, Lignite Coal (brown coal) Black liquor Flue gas of steel Various
material Industrial, Medical scrapped wood Subbituminous Coal production chemical
Bi-product Bituminous Coal components
Anthracite
2-Type of wear Corrosion Erosion + Erosion + Corrosion Corrosion Erosion + corrosion
Corrosion corrosion
3-Wear description Chlorides Sand of fluidized Sand of fluidized Sand of fuel Sulphur Ashes, Chloride, various
bed + Chlorides bed (erosion) (lignite) (erosion), Sulphur
low Ox
4-Critical areas Water walls (15t 1t heating flue 15t heating flue 15t heating flue Combustion Hood Wall of vessels
d
and 2™ flue) Roofs Superheater Superheater Superheater chamber ducts
Superheater
Bed Bed
5-Protection by Overlay welding Thermal spray Thermal spray Thermal spray Overlay welding Thermal spray various
and thermal spray coating coating coating and thermal spray coating
coating Laser cladding coating
Laser cladding ) Laser cladding
% chromec! %z chromeclad
& fuseclad’ & fuseclad % chromeclad’ (z chromeclad’ (% chromeclad’ % chromeclad’
Z laserclad Z laserclad’ & fuseclad’ & fuseclad & fuseclad % fuseclad




Coating Technology

Twin Wire ARC Spraying

Economical thermal coating process
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Spray stream of molter

The coating material has to be electrically

conductive because the electrical arcis
created between two wires

Compressed gas, normally air is used to
atomize and propel the molten material

The coating exhibit excellent bonding
strength



../Bio mass project/Arc spraying and cladding projects/Corodur Pics Nov.2011/00004.MTS

Coating products
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(z chromeclad

Stop the Clock on Corrosion & Erosion

Premium coating system

* Longlasting coatings
Controlled surface preparation

* Highreliable coatings
Metallic coating applied by our
state-of-the-art arc spray
technology

* Perfect suitable coatings
Specific alloys developed in-
house

* Verydens coatings
Tube Armor ontop asan
additional inert barrier (green
ceramic layer)




Coating Products

Y tubearmor

Advanced high emissivity ceramic coating
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Protective Ceramic Coatings

L

Protection up to 9oo® C, withstand thermal cyclic conditions up to
1000° C

Inert, dense and non-reactive

Provide resistance against oxidation, corrosion and erosion
Decrease significantly slag build-up

Reduced amount of soot blowing

Ease the cleaning process during outage
High emissivity to improve thermal efficiency
Helps to lower furnace exit gas temperature
Longer service life of your equipment I

Emissivity Coefficients (ASTM E1933-99A)

:
:

Carbon steel 0.34

Tube Armor 0.80




Corrosion tests in WTE boiler (thermal spray)
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20T = Inconel625weld overlay
1.8
——  Castolin Fuseclad 53
1,6
— Castolin Chromeclad XC
E‘ 1.4
=
=
= 1,2
E 1w Probe tested by Chemin
2 08 Superheater section
5 o6 Flue gas temperaEure inthe
2 range of 820-goo” C
0.4 —
0,2 //
0.0 T
300 320 340 360 380 400 420 440 460 480 500 520 540

Temperatur [°C]

Below 400° Cthereis similar resistance, above 420° C tends to be a better durability of the coatings compared to the Inconel 625. These test coatings
were sprayed over an old Inconel 625 weld overlay. Just a note that, weld overlay is much thicker than arc-sprayed coating meaning longer life-time in total.
Also, note the high flue gas temperature and corresponding high corrosion rate.



Corrosion probe of Chromeclad XC (on In625)
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Inconel 625 + Chromeclad XC
2,1—2,3mm weld overlay

B0 400 420 440 460 480 ca. 600 - 700 UM Arc-Spray
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Coating Products
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Automation

* Better control of the coating thickness and
of the overlapping zones

* Improved coating quality

* Higher application speed

* Applicable on-site and in workshop




Hot-wire laser cladding
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Z laserclad

Description:
* Alaserbeamis usedto generate a melt pool

* Awelding source is used to heat the wire resistively
(between the contact tip and the work piece) and fed
to the melt pool

Why hot wire cladding instead of powder:

* The preheating of the wire improves productivity and
reduces dilution (mixing of the base metal to the
cladding material)

* Wire asaconsumable is cheaper, better available and
the utilization is very high (no waste).

* The deposited metal quality is higher with wire (than
powder) giving better ductility for tube bending.

Actually, hot-wire cladding is used only for single tubes.




Hot-wire laser cladding characteristics
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™

Z laserclad

* Fully dense with metallurgical bonding (a
welding process)

* Low dilution - deposit with an iron content
typically between 0.5-3% for alloy Inconel
625

» Superficial heat affected zone only for
maximum tube performance

*  Well established alloys with known
performance (Inconel 625, 622 and 686)

* One pass coating thickness between 0.8
mm to 1.7 mm (about 0.030-0.070 mils)




Bendability of laser clad tubes
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z laserclad

* Inconelalloys 625 and 622 can be bent to a
bending ratio of 1 (bending radius / tube
diameter)

* Inconel alloy 686 can be bent at least to a
bending ratio of 1.25

» Coating thickness, overlap, tube alloy affect
bendability so pre-production bend tests are
strongly advised!

* Incase of non-standard cladding thickness,
the tooling availability must be checked



Fuseclad

% fuseclad s9
Combined corrosion and erosion protection
Ni-base alloy containing hard phases

Hardness: 725 HV30
Max. steam temperature: 350° C
% fuseclad 53

Corrosion protection

Ni-base alloy with high Mo-content for severe corrosion resistance
Hardness: 610 HV30

Max. steam temperature: 380° C

% fuseclad 17
Corrosion protection at moderate erosion
Ni-base alloy with high Cr-content
Erosion protection for soot blowers
Hardness: 400 HV30
Max. steam temperature: 550° C
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Fuseclad spray & fuse coating
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* Fully dense

* Metallurgical bonding (diffusion)

*  Smooth surface

* Unique microstructures

* (Corrosion resistant

* Resistant to erosion from soot blowers
* Produced at workshop in Belgium



The Way to an On-Site Coating
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eDedicated measurements device

[[Beitatedl ©Calibrationacc. coating
Coating

oStatus of Boiler

. . _
Wear Rate Wear rate and type (corrosion, erosion)

*Product recommendation

P *Process
dations

*Equipment and auxiliary devices
PEIEYVEI o Trained and qualified operators
dedicated

material on-

site

eVisual inspection
eDocumentation

Incommin . .
J eIncoming documents with customer

Inspection




The Way to an On-Site Coating
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Grit Blasting
and Activating

*R.= 85-170 um
eMetallic clean
eDefined surface structure

Arc spray
Coating

*Manually / automatic
*Step-by-step, ~ 1 m2 subarea

Thickness
Control

0,7 +0,2 mm (depending on specification)
eVisual inspection: defects, appearance, holes, pits, ...
eMeasurement by dedicated device

eAdvanced equipment

Final
Acceptance

*Visual Inspection
*Documentation
eFinal acceptance with customer
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Castolin Eutectic Services

Pioneering Industrial Sustainability



Brochure available with applications and soluti

Sustainable development
based on increasing efficiency

Global Wear Management

- Network with Local Suppo
G~ Our service centers offer local technical support,
while our expertise & bally.
{ Our global key industry network cor
1 resourees ko salve diffieult wear challenges, and
mplement fhe most cost
/

N @@

zn
nlers Service centers
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For ower 100 years, our company has been 3 pionser
mentatian of innovalive
Qur technologies help

e efMciency, 4 while
{maintaining/perpetuating/presering) ur decp rooed bect
stainabily

Innlne‘le/aallsl:ﬁ . . . . O .

Welding Braring Coating  Equipment  LaserCladding
Wear management salutions oo
for the waste incineration industry have transitioned from being a family owned business
intz a glabal company while maintaning cur__—-~

1538
Employees Suppiy s |
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Waste Handling

i

WANITE
AN DISING

>y = ep Ul
y ® FLUE GAS
GLEEANING [~
T LH . |: ) —_— #.
Ribbon indicators Wastelifcinsration Ash Handling Flue gas cleaning

(Boiler)
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Power Generation Applications
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Coal handling
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Primary crushing - Transport
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Coal Mills
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Where we extend life:
* Rolls and table
* Housing
- Blades
« Separator

* Fan

» Transport line for coal powder
(fuel) from the mill to the kiln
burner



Coal Grinding VRM
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Eutectic — Multi process approach
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_EutecArc 595 on
Fan Internal Side
Walls against

Erosive Wear

Xuperwave

With an Internal EutecArc 595
Protective Coating

CDP 4666 and Nanoalloy DO*390N

38



Fan Housing
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CDP 4666, Nanoalloy or
- Laser welded plates LC8
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Thank you! — Tesekkur ederiz.

We reduce maintenance costs and increase industrial productivity through
welding, brazing and coating solutions

www.castolin.com www.eutectic.com




