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Saint-Gobain, one of the world’s hundred leading
iIndustrial corporations

@ Operations in 64 countries

@ More than 190,000 employees

2009 € bn
Sales

Net income
Cash flow
Capital expenditure
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1665: Saint-Gobain established...

...to manufacture glass for the
Hall of Mirrors at Versallles
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A history in engineered materials

Louvre Pyramid, 1988
Hall of Mirrors,

\J
Paris Exhibition, 1937
Versailles, 1678
_
SAINT-GOBAIN



Saint-Gobain : some history..

Building
Materials

Industrial
Ceramics

Insulation

.

/'

US Building Materials
(CertainTeed — 1904)
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1918
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1967

—— Glass

¥ Packaging
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Saint-Gobain : some history..

Pipelines —

Electronics —

Ceramics
(Norton — 1886)
Abrasives

Building Distribution
(Poliet — 1901)

/

Performance
Plastics

Distribution
Scandinavia (Dahl)

1970
1971

1980
1982
1986

1990
1994
1995
1996
1997

1999
2000

[ PAM - 1856

— Chemistry

——  Electronics

—— Paper Wood

«—— Containers USA

—> Engineering

Distribution

Building
Germany & UK

BPB
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Saint-Gobalin sectors

Breakdown of sales per sector in 2009

Innovative Materials (20%)

High Performance Materials (8%) # 1 worldwide

Flat Glass (12%)

#1 in Europe
#2 worldwide

Building
Distribution
(45%)

# 1 in Europe

Construction Products (26%)

# 1 worldwide

Packaging (9%)
#1 in Europe
#2 worldwide

European or world LEADER
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Strong R&D centers, to prepare for the future

400 - T 4,0%
f 20 research centers 7
_ 1 3504 ©
+ 101 development units g aso .
2 1 3,0% =
i 3,500 people S 00 - / "
T 2,5% §
i €386 min2009 2
250 2,0% «
f 300 patents per year 2002 2009
o
o
o ®
Cavaillon
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Flat Glass

#1 in Europe, #2 worldwide

Strengthen our position on  base
products , especially in emerging
countries

Innovation and technical challenges
2009 sales : € 4.6 bn

32.900 employees

Base products Transf. & Distr. Automotive & Transport Specialties
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High Performance
Materials

#1 or #2 worldwide leader in most sectors
Investing in  emerging countries

Strengthening leadership through
acquisitions 2009 sales: € 3.2 bn

Strengthening leadership through ~ R&D 26.000 employees
and technological synergies

Grains & _ _ Textile
Ceramics Powders Crystals Plastics Abrasives solutions
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Construction Products

World leader in all businesses
Offering global solutions

Extending geographic coverage

Developing new products
2009 sales: € 10.4 bn

46.000 employees

Pipes Mortars Exterior Gypsum Insulation
products

TTm
SAINT-GOBAIN




Building Distribution

#1 in Europe
Maintain steady external growth

Develop customers services and
new selling concepts

Reinforce specialized networks 2009 sales - € 17.1 bn

67.000 employees
Dahl Optimera

Lapeyre Point.P SGBD UK Raab-Karcher
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Packaging
#1 in Europe

Over 30 bn bottles and jars sold
annually

Increase added value by
customizing products

Develop in emerging markets 2009 sales : € 3.4 bn
15,000 employees

Bottles & Jars
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Saint-Gobalin

Coating Solutions
Abrasive Dept.

Grains & Powders Division

OUR PRODUCT LINES
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Saint Gobain

Péle
"Conditionnement”

Pale "Matériaux
Haute Parformance”

Pale "Produit pourla
construction”

Pale "Distribution
Batiment”

Pole " Vitrage”

Saint Gobain

Céramiques &
plastiques

Saint Gobain

Grains & Poudres

Saint Gobain

Coating Solution
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Ceramic Materials

Each division produces materials or components using
~ ceramics,
grains and powders.

f 72 manufacturing facilities in 21 countries
f 8,600 employees
f Products:
® Ceramic refractories
» Glass-making furnaces: SefPro
» Other applications: HPR
® Advanced ceramics
® Particle filters for Diesel engines
® Silicon carbide
® Abrasive grains
® ZirPro — Zirconia beads and powders
® NorPro — ceramic solutions for oil and gas
exploration and catalyst bed supports
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Ceramic Materials Division - Coating Solutions
MANUFACTURING LOCATION

(Sakai, Japan)
Northampton, MA /

(Worces_te( MA) | /

Latrobe, PA //
/

(Huntsville, AL)

*Polyester Powders
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What is Thermal Spray ?
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Basic description of the Flame Spray Process

Combustion chamber

-4 to +3 mm
Melted & sprayed
Particles stream.
Cord/Rod %
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THERMAL SPRAY PROCESSES

PLASMA SPRAY ARC SPRAY COLD SPRAY

\ 4 v v

Low vVELociTY [l HIGH VELOCITY T T |ATMOSPHERIC | kontroLeD atmospHErRe | | aTmospHERiC |

[ Fowerowoer | [ _avarrowoer | [Lowveroomves | [ vacuwes howvmc.w | | | [ _coaweer |
[ ravewre | [ avorrowoer | [onverocyes] [ inert or Reactiv | [Hior veLoarry |

[Foave riexicoro | [ o-cun powner ] [ onoerwarer |

[ rweroo | [ wvorwre ] | LPPS |

TTm
SAINT-GOBAIN




Basic description of the Process

® Thermal spray technology consists in fusing a
material in a thermal spray unit, then atomizing
the fused droplets of material (sprayed
particles).

® These fine and fused droplets of molten
material are sprayed onto the part to be coated.
We will use the terminology of substrate to
name the part to be coated.

® The size of the droplet is between ~5um to
~100um. When the droplets are in the air
stream, they do not have the time to cool down.
The droplets are cooling down only when they
Impact the substrate. At impact they

Immediately bond at the surface of the
substrate.
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Pre Process Activities

@ Cleaning

Remove OIl and grease from machining or
Impurities from previous use

® Masking

Use Metal, Rubber, Lacquer or Tape to protect
areas which shall not be treated

@ Surface roughening
Turning, Grit Blasting
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THERMAL SPRAY PROCESSES

Thermal spray technology is used to produce coatings on
new components or to reconditioning damaged parts. The
main application of thermal spray coatings are

—Increasing or decreasing the friction coefficient,
—Reconditioning of damaged surfaces,
—Insulating electrically,

—Acting as an electrical conductor coating,
—Acting as a reaction barrier coating,

—Providing a decorative effect,

—Acting as a thermal barrier coating,

—Protecting against corrosion or oxidation,

—Improving the wear resistance....
SAIN I-GOBAIN




CCAV : 7 product lines

Flame spray guns
PS : Plasma Spray systems
PTA : Plasma Transferred Arc welding

D B B

Flexicords

Thermal spray powders
TUFCOTE hardfacing ropes
ROKIDE rods
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Our speciality :
WE MANUFACTURE & WE SELL
spray equipment & thermal spraying consumables

- Flame spray

- Plasma spray

- Spray flexicords

- Brazing flexicords
- PTA torches
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AND WE PROVIDE SERVICES
FOR COATING DEVELOPMENT

Saint-Gobain Coating Solutions Avignon has

4 spray cells

VPS Chamber

Plasma Spray

HVOF Spray

Flame Spray
Wire Spray
Flexible Cord Spray
Rokide Spray

m D b B

L)

Arc-Spray
8 PTA Welding
@ TUF Cote Welding

Own Laboratory to analyse

coating properties

@ Accesstotwo R&D centers

within Saint-Gobain Ceramics &
Plastics with 300 scientist each)

® Northboro/Ma. USA
® Cavaillon/France
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Our flame spray guns
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Our versatile flame spray guns

MASTER JET Gun TOP JET Gun
Spray metal wires Spray metal wires
Spray ceramic & metallic flexicords Spray ceramic & metallic flexicords
Spray core wire Spray metallic core wire

Spray ROKIDE ceramic rods
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MASTER JET features - metal wire spraying
o Al, Zn, Babbit, Steel, NICr, Brass, Bronze, Molybdenum
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MASTER JET features - ceramic flexicord spraying
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MASTER JET features - ROKIDE Ceramic rods
spraying
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Our equipments
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PLASMA SPRAY : plasma gun

® Suitable plasma gases Ar, H2, or Ar, He,
® Electrical power range: 25 to 40kW

® Efficient cooling system makes it possible for
continuous operation

® Optimised lifetime of the anode (up-to 120h with
Zirconia according to parameters)

® Concentricity of the electrodes that doesn't
requires any adjustment

® Tungsten insert increases anode lifetime

® Several possible set-up for the powder
Injection (annular position, injection angle...
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PLASMA SPRAY : equipments

® Automatic and computerized equipment,

® Modular system makes it upgradeable for future
needs (evolution to a plasma unit with 3rd and
4th gas),

® Automatic gas regulation by mass flowmeters,

® Different model of powder feeder : closed loop
or open loop, from 1,5L to 50L capacity.

®PLC SIEMENS programmable system,
®Remote control by a robot or a XY manipulator,

®Gas leak sensor (H2) included.
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NEW PROPLASMA GUN:
State of the art in plasma guns

@ Conventional type plasma guns
(F4-type or Saint-Gobain TS7):

® Simple design, robust and reliable components

® limited in deposit efficiency as soon as the powder
feed rates are increased.

@ Recent « High power » guns
(cascaded or multi -arc):

® High electrical power and increased deposition rate S
@ High energy consumption (power and/or gases)
® Complex design.

B New Saint-Gobain ProPlasma HP gun:

® Conventional type design for robustness, reliabilit y
and simplicity

® High deposition rates for high productivity

® Relative low energy consumption for environmental
friendly process.
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ProPlasma HP features

€D Higher power, Higher Spray rates

® Deposition rates 3 to 4 times higher than with
conventional plasma guns.

® Feed rates with ceramic powders up to 120 or 150
g/min with increased deposit efficiency.

@ 2 guns in 1, versatile

®The ProPlasma HP gun is a universal multi-mode

plasma spray gun suitable for a wide range of thermal
spray applications.

® Can operate in Std mode (30-40 kW) or in HP mode
(45-65 kW) with a wide range of parameters with Ar-H,
or Ar-He or Ar-H,-He.
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PLASMA SPRAY : Turnkey systems
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PLASMA SPRAY : Turnkey systems
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PLASMA SPRAY : Turnkey systems

TTm
SAINT-GOBAIN




PLASMA SPRAY : Turnkey systems
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General
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What's a Flexicord ?

ceramia | What's a fle_><|-cord |
ormetal A Ceramic wire for flame spraying

Composition of flexible cord

Ceramic or metal or ceramic-metal
+ organic skin (pink, red, purple, green, blue).

/ Advantages
Organic

Automation capability,

Low cost spray gun (~10 keuro),

High particles speed = dense coatings,
High thickness coating possible,

Low internal stresses coating.
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Available Flexicords

Metals
* NICr, Ni 5AIl, Ni 20Al, IN625 : bond coats,
oxidation resistant coatings.

Ceramic materials
* Alumina, Alumina Titania, Zirconate, Spinel...

“Spray and fuse” materials
* Ni Cr B Si alloys, 32, 38, 60 HRc...

Tunqgsten carbide composites
* Ni Cr B Si + Tungsten Carbides

Ceramic-metal composites
* Metal matrix mixed with oxides (high roughness)
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Flexicord : Technology description

- Unique process : sprays ceramic and metallic wires.
- Flexicords are fused with a  wire flame spray unit.

- Low internal stress in the coating.

- Low internal stress in the coating :  high thickness capability (>1mm)
- Low internal stress in the coating :  longer lifetime at high operating
temperature .

Plasma spray and powder flame spray systems, by con  trast, spray
coatings with higher internal stresses,  resulting in limitation of
coatings thickness and lower operating temperature

TTm
SAINT-GOBAIN



Flexicord : our Advantages

- Equipment and flexicords are  easy to set up
- Easy to control the spray parameters

- On site jobs are possible and are very easy
(no robot, no need for noise insulation cabin),

- Low cost of investment <10 Keuro,
- High thickness coatings possible  (>1mm),

- High wear resistance coatings under ASTM
G65 for Ti-Cords series.
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TI-CORD : Product Range

4 compositions of Ti-Cords available

Product Composition

name
210044 47 Alumina 13%Titania
210 045 47 Alumina 40%Titania
210 ORX 47 Alumina 20%Titania
210 211 47 Titania
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Ti1-Cords : Features

@ Dense coating, low porosity, low roughness

e The TiI-Cord provide
low porosity coatings
~3 to 5%.

e Roughness as sprayed
ranges from 3 to 4um

e Roughness such as Ra
0,2um can be achieved
after grinding.
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TI-Cords : Features
Ti-Elite & Ti-TEX is a ceramic coating having a

bluish color & dark blue color, respectively. Both of
them, produces coating having a very fine
microstructure.

Ti-Elite resists to the corrosion by most acids and

caustics.

Ti-Hlite is dense and hard (1050Hv300). It resists to
abrasive wear, fretting, cavitation and erosion.

TiI-TeX is dense and hard (~950Hv300). It resists to
friction wear.
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Ti1-Cordls : machinery components

Ti-Hite cord is used for coating machinery components in
the chemical industries where very dense and smooth
coatings with high friction resistance are required

Shalfts, sleeves, lip seal friction area...
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TI-Cordls : machinery components

Ti-Elite & Ti-TieX cords are used for coating machinery

components where very dense, wear resistant and low friction
coatings are required :

Cvlinder rods, pistons for high pressure pump, Sizi nq rolls ...
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ROCDUR
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ROCDUR : Product Range

/7 compositions of ROCDUR available from 19to 60 HR C
2 compositions of ROCDUR with Tungsten carbide WC

21075147 RocDur CO 6 D 4,75mm Co 13Ni 19Cr 7,3W 2,8Fe 2,6Si 1,6B 0,8C
21075247 RocDur CO 12 D 4,75mm Co 13Ni 19Cr 9W 3,2Fe 2,8Si 1,8B 1,2C
21074047 | RocDur 25 CU D 4,75mm 19HRC Ni 20Cu 0,5Fe 2Si 1,1B 0,03 C
21073047 RocDur 37 D 4,75mm 30HRC Ni 7Cr 3Fe 3,7Si 1,2B 0,32C
21072147 RocDur 44 D 4,75mm 40HRC Ni 9Cr 3Fe 3,2Si 1,6B 0,3C
21072247 RocDur 48 D 4,75mm 40HRC Ni 9Cr 3Fe 3,2Si 1,6B 0,3C
21071047 RocDur 67 D 4,75mm 60HRC Ni 16Cr 3Fe 4,1Si 3,3B 0,6C
21070547 RocDur 6740 D 4,75mm RocDur 67 + 40%WC
21070447 RocDur 6750 D 4,75mm RocDur 67 + 50%WC
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ROCDUR features

Coating Features
Total porosity after fusing : <1 %
Melting point : 1050 to 1100C

Density : 8to 12 (WC) g/cm3
Roughness : Ra=12 to 15

Typical composition As polished Ra = 0,05

Ni (Co) Cr B Si

Matrix hardness : 19 to 60 HRC
WC micro hardness : 1800 to 2200 Hv

Spraying rate : 5 to 6 kg/h for ROCDUR
Deposit efficiency : 75-90%
50 to 60 % for ROCDUR with WC
Typical composition
NiCrBSi + WC
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ROCDUR features

 Self-fluxing alloy to be used as sprayed or as sprayed &
fused.

 Full range of matrix hardness 19HRc to 60 HRc

 Rocdur Co Is a special grade for higher temperature
gradient (500C)

e Good tribological behaviour & good wear resistance
e Corrosion resistance
 High thickness is possible ~2mm (as fused)
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ROCDUR applications : glass industry

Glass moulds, plungers, chutes...

ROCDUR allows 50% time saving and
powder consumption saving when
spraying on narrow plunger and moulds.
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ROCDUR 62 application

Spray and fuse on NNPB Plungers
Comparison powder spraying versus Rocdur spraying

Upto 20% savings on materials cost,

C

pto 50% savings on gases,

Upto 55% savings on labor cost
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ROCDUR 6750 applications

Capstan, feeding screws, mixers, cyclones, crushing mills...

ROCDUR 6750 or 6740 can be used
as sprayed or as fused. They contain
up-to 50% Tungsten Carbides.
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Flexicords : other applications

Our wide range of flexicords includes also Zirconia based
materials, spinel, mullite, iron oxide, non slid, NiCr, IN 625
than can be used for another markets.

Steel converter

2mm thick Graphite plates

alumina coating

High purity
Steel material feeding
Fans of burner casting
chutes
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Mining : wear resistant belt conveyer rolls,

ROCDUR NS
coating : wear
resistant and
non slip
coating
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Properties of ceramic powders

YTTRIA-ZIRCONIA / CALCIA-ZIRCONIA /
MAGNESIUM- ZIRCONATE

Thermal barriers with thermal shock and erosion
resistance.

97-3 ALUMINA-TITANIA

Good resistance to wear up to 1500 F.

High dielectric strength at room temp.

87-13 ALUMINA-TITANIA

A dense hard coating that resists wear and
corrosion.

60-40 ALUMINA -TITANIA

Good resistance to low temperature wear and
resists wetting by liquids.

ALUMINA 99%+ & 99.5%+
Excellent wear resistance and high dielectric
strength

SPINEL
Gas erosion protection and controlled permeability.
processes, for oxygen sensors

Mullite
Good inertness versus molten Al and Zn

RUBY
A very hard dense, Cr free coating that resist wear
and corrosion.
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Main range of ceramic powders
Alumina based powders
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Main range of ceramic powders
Zirconium oxide based powders

Hollow
particles
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Main range of ceramic powders
Chromia & Titania based powders

Rounded
powder
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Range of special ceramic powders
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Major fields of application

|Printing

Aerospace
Petrochemical
Automotive |Land Based
|Power
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APPROVALS: Zirconia
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APPROVALS: Alumina, Chromia
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Tungsten carbides
hardfacing
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WHAT IS TUF-COTE ?

Hardfacing material for abrasion resistance

TUF-COTE

O/'

Matrix SF Nior SF Co

WC Cast angular or WC cast spherical
400um, 800um, 1600um

60 to 70% WC content

Matrix

TUFCOTE is brazed with a
acetylene-oxygen torch
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TUF COTE

PACKAGED ON SPOOL TUR-COTE

TUF-COTE F : Fine grade
carbides + SF matrix.

TUF-COTE N : Medium grade
carbides + SF matrix.

TUF-COTE A : Coarse grade
carbides + SF matrix.

TUF-COTE M-S : medium grade
spherical carbides + SF matrix.

TUF-COTE WCS : medium
grade spherical carbides + SF
matrix.

TUF-COTE Co : WC + Cobalt
matrix.
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TUFCOTE BENEFITS AND SAVINGS

« TUFCOTE increases consequently the life time of the tools (3 to 10 times),

« TUFCOTE contains big WC particles up-to 1,6mm, which bring the highest
abrasion resistance (not possible with TIG, MIG, electrodes, spray & fuse),

* Brazing with a flame torch does not affect the WC carbides,

 The use of hard steels, or special and expensive steels is no more necessary
for the base material of the substract,

« TUFCOTE has the lowest volume loss with ASTM G65 test, compared to the
main wear resistant metals,

« TUFCOTE consequently decreases the maintenance frequency,

* No capital investment is required to apply the TUFCOTE brazing flexible cord
(only a flame torch is required),

« TUF COTE application procedure is easy to learn,
« TUF COTE can be applied on site or in job shop,
» Possible rebuilding of TUF COTE on a previous TUFCOTE coating.
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Oll industry applications

(1) DRILLING BIT & COLLAR

SNMI Recommendation
TUF COTE Grade M 1/4" to 3/16"

(3) DRILLING PIPES

NMI R mmendation
TUF COTE Grade A 5/16"

Type = WC + NI matrix

SNMI Recommendation
TUF COTE Grade M 3/16 to 1/4"
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Brick making
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Steel making
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Civil works

Scrapper blade
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Cement & powder conveying
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Saint-Gobain
Coating Solutions

Grains & Powders Division

THANK YOU FOR YOUR
ATTENTION
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