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TURBINE BLADES

EQUIPMENT FOR
THERMAL BARRIER COATINGS

with superior
electron beam technology

TURBINE BLADES EQUIPMENT FOR THERMAL BARRIER COATINGS



TURBINE BLADE
COATING

With Modular and Reliable Equipment

As a manufacturer or coater of turbine blades, you have to
master production processes at the edge of what is tech-
nically possible. And it is important that the ratio between
costs, quality and delivery time is right. Above all, you ex-
pect high reliability and availability from your equipment.

What are the advantages of turbine blade coating?

Air traffic is growing steadily and so are the demands on
engines. They shall be quieter, save fuel and be low in
emissions. To meet these requirements, turbines have to
withstand ever higher temperatures and temperature
fluctuations.

This is achieved with high-performance ceramic coatings
using electron beam evaporation technology. Such thermal
barrier coatings contribute to longer turbine blade life and
enable more efficient combustion.

VON ARDENNE offers the optimal coating equipment for
this application based on more than 65 years of tech-
nology experience.

Outstanding thermal barrier coating

thanks to high-performance ceramics

Fuel savings

through more efficient combustion

Increased lifetime

due to the special structure of the EB-PVD coating
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WHY EB-PVD FOR TURBINE BLADE COATING?

v

PURPOSE

» Lowering temperatures of hot section
components of aero engines exposed
to high-temperature combustion

» Protection against oxidation &
corrosion caused by high-temperature
gas
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EFFECT

» Allows increased working temperature
of turbine

« Increased efficiency of turbine

» Extended lifetime of components
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COATING QUALITY

 Characteristic columnar structure of
EB-PVD coatings by optimized
combination of process parameters:
temperature, rotation speed, coating
rate, process gas

VALUE PROPOSITION FOR THERMAL BARRIER COATING

EB-PVD Coater Concept
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Substrate handling by superior substrate
feeder concept providing full
programmable rotation and tilting of
components during coating

©

Superior maintenance concept for short
downtimes
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Thermal radiation heating in fully

insulated heater structure — rapid heating

at excellent uniformity of up to 1200 °C
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Flexible design layout: single-sided /
dual-sided feeding
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High-rate electron beam evaporation of
TBC layers from ceramic ingots due to
industry-leading electron beam
equipment
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Advanced coating options: single-
material / dual-material coating
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TUBA

LOADING
CHAMBER

TURBINE BLADE COATING

with modular & reliable equipment

VON ARDENNE offers optimal coating equipment for
thermal barrier coatings of components in the hot section
of modern aircraft engines with the TUBA product family.
These solutions are based on electron beam evaporation
technology and include coating systems, key components,
and technology.

The TUBA platforms are modular coating systems for ap-
plying turbine-blade coatings by electron beam evapora-
tion. They are ideal for mass production or the overhaul of
aircraft turbine and stationary gas turbine components. The
TUBA PilotX and VolumeX can be configured with either
one or two substrate handling systems, and with crucibles
for evaporating one or two materials. The TUBA LabX is the
counterpart designed for use in research and
development.

The systems are equipped with VON ARDENNE electron
beam systems. They also feature an innovative handling
concept for the parts to be coated, as well as advanced
heating and evaporation technology.

As a leading supplier of industry-proven large-area coating
equipment, we have incorporated our extensive technolo-
gical expertise in electron beam evaporation and coating
into this product family.

HEATING
CHAMBER

High evaporation rates B

through industry-leading electron beam systems & over
65 years technology experience

Flexible design adapted to productivity B
requirements:

single or dual feed, evaporation of one or two materials

High uptime and user-friendly operation B

thanks to a superior maintenance concept

COATING HEATING

CHAMBER

LOADING
CHAMBER
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TECHNICAL DATA

Subject to change without notice due to technical improvement.

TUBA LabX TUBA PilotX TUBA VolumeX

Application R&D Pilot Production Volume Production
Footprint ! 75%x55%x35 16.0x85%x54 20.0x220x% 6.5
[approx., L x W x H, m]

Feeders 1 1 2

EB systems 2 10r2 10r2 2

Crucibles 2 2 20r4

Ingot capacity per crucible [m] 0.25 5 10

Ingot diameter [mm] 63 63 63

Substrate movement rotation rotation + tilting  rotation + tilting

Substrate temperature / max. 1,200 max. 1,200 max 1,200

pre-heating [°C]

Substrate temperature / coating [°C] 900to 1,000 900 to 1,000 900 to 1,000

Coating window [L x W, mm] 120 x 120 350 x 150 450 x 140

Uniformity typical +/- 15% +/- 10%

Productivity [pcs./year]

1 incl. HV cabinets & re-cooling unit
2 each 150 kw / 40 kV / solid cathode lifetime = 200 h

+/- 10%

5,000 -20,000 150,000 - 200,000

Substrate feeding options for TUBA PilotX and VolumeX

loading

loading

with provided
u;}grade option

heating



ELECTRON BEAM SYSTEMS

HIGH POWER FOR HIGH QUALITY

in melting & evaporation

With the EH150V, EH 300V and EH800V electron beam
guns, we offer you components for high-performance
applications. This applies to melting and refining as

well as evaporation of metals, alloys and composites.

As our customer, you will benefit from the compre-
hensive know-how we have acquired through more
than 400 electron beam systems in operation all over
the world. It includes beam generation, generator
technology, beam focusing and digital beam deflec-
tion processes. These processes enable dedicated
power distribution and timing control on the area im-
pacted by the electron beam.

At our Electron Beam Technologies Development
Center, we are striving to continuously improve our
key components. Here, we also manufacture and test
our high-quality electron beam guns.

Reliable & proven E‘/

as a series product in many applications

Modular design E‘/

with clear interfaces for system integration

Simple handling E‘/

and easy maintenance

CLOSE TO YOU!

Available around the globe
Overview

First-class technology, quality and productivity are the key
to your success and an integral part of our coating sys-
tems.

VON ARDENNE equipment is used in more than 50 coun-
tries. We have installed over 1000 coating systems world-
wide and support them from our local service locations or
our headquarters in Dresden. For questions or issues of
any kind, we assist you by phone, personally on site or by
remote support.

&

Comprehensive support for your coating E‘/
systems

over their entire service life

Worldwide at your side EJ/

with local service sites

Broad product portfolio EJ/

so that you get everything from a single source
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AT OUR SERVICE LOCATIONS WE OFFER:
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Local service hotline &
Qualified service personnel [up to 24/7]

Upgrades & retrofits

O
o

Service sales

&

Technical training

(3

Spare parts management

&)

Customer training center
at our headquarters in Dresden

o

Inspection & maintenance service

SERVICE PORTFOLIO

SALES CONTACT
)\ Susann Puppe

j== & Sales & Business Development Manager

VON ARDENNE GmbH
 +49 351 2637 9748

Alexander Wemme

Energy
VON ARDENNE GmbH

, +49 3512637 177

Industry Manager Space & Aviation |



OUR STRENGTHS

In-House Technology & Application Center

» Sample coatings of customer applications

» Development of customized layer stacks

» Product & process verification and optimization
« Testing of new technologies and components

Professional Simulation Support

We offer professional simulation technology to ensure best process
quality with regards to plasma, heat and cooling. Furthermore, our
simulation tools help demonstrate, develop and improve layer
properties and define or optimize processes, details and the
performance of our systems.

Close Partnership

VON ARDENNE has a network of partners for even more profound
R&D work and to identify future technologies. It consists of:

 Fraunhofer Institutes

« Institutes of the Helmholtz Association
« Universities

o Companies

Global Project Experience

VON ARDENNE equipment is used in over 50 countries. We have
established an installed base of hundreds of coating systems
worldwide, ranging from small tools to equipment for large-area
coating applications for several markets.

Comprehensive Service Portfolio

» VON ARDENNE service hubs around the world

» On-site service

» Remote access by our technology department
 Regular technical and technological trainings

« Spare & wear part warehouse close to customers
« Lifecycle extension of wear parts

Upgrades & Retrofits

As soon as your business is growing, your VON ARDENNE
equipment will grow accordingly - thanks to its modular design and
the upgrades we provide. We will also supply you with the
necessary technology upgrades if you decide to change your
applications.

Furthermore, when your equipment is ageing, we will retrofit your
systems with new components, no matter if they are VON ARDENNE
or third-party machines.

WHO WE ARE & WHAT WE DO

VON ARDENNE develops and manufactures industrial equipment for
vacuum coatings on materials such as glass, wafers, metal strip and
polymer films. These coatings give the surfaces new functional
properties and can be between one nanometer and a few
micrometers thin, depending on the application. Our customers use
these materials to make high-quality products such as architectural
glass, displays for smartphones and touchscreens, solar modules
and heat protection window film for automotive glass.

We supply our customers with technologically sophisticated
vacuum coating systems, extensive expertise and global service.
The key components are developed and manufactured by

VON ARDENNE itself. Systems and components made by

VON ARDENNE make a valuable contribution to protecting the
environment. They are vital for manufacturing products which help
touse less energy or to generate energy from renewable resources.

WORLDWIDE SALES AND SERVICE

VON ARDENNE GmbH (headquarters) | Am Hahnweg 8 | 01328 DRESDEN | GERMANY

Sales: +49 (0) 351 2637 189 | sales@vonardenne.com
Service: +49 (0) 351 2637 9400 | support@vonardenne.com

VON ARDENNE Vacuum Equipment (Shanghai) Co., Ltd. | +86 21 3769 0555 | sales-vave@vonardenne.com; support-

vave@vonardenne.com

VON ARDENNE Malaysia Sdn. Bhd. | +60 4408 0080 | sales-vama@vonardenne.com; support-vama@vonardenne.com

VON ARDENNE North America, Inc. | Ohio office | +1419 386 2789 | sales-vana@vonardenne.com; support-vana@vonardenne.com
VON ARDENNE Vietnam Co., Ltd. | +84 28 6272 3189 | sales-vavn@vonardenne.com; support-vavn@vonardenne.com

VON ARDENNE India Pvt. Ltd. | sales-vaid@vonardenne.com; support-vaid@vonardenne.com

Company Career Applications
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