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Protective multi-layer coating
for subsea valve components

Improved wear resistance and extended service
life even in the most difficult environments

oil & Gas




Increased performance and reduced wear
of subsea valve components

Gate valves used in subsea oil and gas exploration must be able
to withstand high temperature & high pressure environments.

The components control the flow of oil or gas safely and their
performance must not degrade in order to prevent leakage.
Therefore, a smooth hard surface, with a low coefficient of friction
and good protection against abrasive wear are indispensable.
Oerlikon Metco and Oerlikon Balzers have joined their expertise
and competences to develop a coating solution for subsea valves
that withstand these harsh operating conditions.

Components have a base layer applied through the thermal spray
process and a top layer using BALINIT® DLC, a hard (>20GPa H,,)
DLC coating.

Advantages of using a multi-layer coating using thermal
spray and PVD technologies

Coating

Customer value
Features

Advantages

Smooth surface with a low coefficient of friction

Excellent sliding behaviour and Lower energy consumption in exploration
abrasive protection & production operations

Thermal spray coating against corrosion and perfect support for DLC

Coating combination of thermal spray +
PVD technology using BALINIT® DLC for
optimum wear resistance

Increased up time in exploration &
production operations

Outstanding substrate adhesion

Thermal spray coating provides optimum support

layer for DLC Longer lifetime of the components

Significantly reduced size of the valve structure and ultimately the tree and manifold size

Reduction of friction torque in water, gas and
at high pressure & high temperature

Significant reduction in manufacturing,
logistics and installation CAPEX

Coating combination reduces friction coefficient
Provides required anti-abrasive and anti-corrosion properties

Increased component life in Extend service life due to component
aggressive applications reliability reducing OPEX costs



Multi-layer coating demonstrates strong test performance

= Corrosion reSIIStam solutions vs. Lab Test Results Thermal spray Thermal spray + DLC
15% HCI available

m Adhesion: scratch test & HRC Corrosion Good Good
indentation
o ) ) Wear at > 15 kpsi Good Optimum
m Friction performance: Pin on disc
m Wear: Calo wear test, pin on disc & Adhesion (HRC) AEL=% AFL=%
ASTM G65
Adhesion (Lc2) >40 N >40 N
m Standard tests like thickness,
nano indentation Roughness (Rz) 0.3-0.5 pm 0.1 - 0.5 pm
m Customers report passing of .
COF vs. steel (after run-in) 0.5-0.8 < 0.2 (0.05)

sand slurry test to API 6A/17D
(500+ cycles)

Smooth hard surface,
with low coefficient of friction

Tests have shown that the coating
composition is a solution that delivers
outstanding corrosion protection through
thermal spray. BALINIT® DLC as a top
coating provides low friction and excellent
wear resistance properties.

DLC ~1.5 pm :
Balinit DLC g :

HVOF Interlayer 1 - 4 ym

.
- Substrate Material
Nickel-based
" thermal spray
ca. 100 - 400 uym
Coefficient of friction Substrate e.g.
0.8 Inconel 718

AISi 52100 (DIN 1.3505) uncoated
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*All given data are approximate values and dependent on application, environment and test conditions.



Close to you - Anywhere in the world

Benefit from our global centres of excellence -
contact us now for further information!

Headquarters

Oerlikon Balzers

Iramali 18

9496 Balzers Liechtenstein
Lichtenstein

T +423 388 7500
www.oerlikon.com/balzers

Oerlikon Metco
Churerstrasse 120

8808 Pféffikon

Switzerland

T +41 58 360 96 96
www.oerlikon.com/metco

United Kingdom

Oerlikon Balzers Coating UK Ltd.

Bradbourne Drive
Tilbrook

MK7 8AT Milton Keynes
United Kingdom

T +44 1908 377 277

Oerlikon Metco Coatings Ltd.

9-14 Newton Wood Road
Globe Lane Industrial Estate
SK16 4XF Dukinfield

United Kingdom

T +44 161 343 6220

USA

Oerlikon Balzers Coating USA Inc.
1181 Jansen Farm Court

60123 Elgin, IL

United States

T +1 847 695 5200

Oerlikon AM US Inc.
12012 Vanstory Drive
28078 Huntersville, NC
United States

T +1 980 260 2820

cerlikon
balzers

India

Qerlikon Balzers Coating India
Puvt. Ltd.

Plot No-109, KIADB Plot,
Bommasandra,

IV Phase Industrial Area

560 099 Bangalore

India

T +91 80 783 1791
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