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IEK-1: MATERIALS SYNTHESIS AND PROCESSING
Developing reliable ceramic-based layered systems and composites

substrate or
layer thickness

nm µm mm

Chemical/atomic layer deposition

Physical vapour deposition

Atmospheric plasma spraying

Vacuum plasma spraying

Suspension plasma spraying

High velocity oxy-fuel spraying

PressingVacuum slip casting 

Dip-coating

Spin-coating

Screen printing

Wet powder spraying

Extrusion

Roll coating

Ink jet printing

Freeze casting

Powder Injection Moulding (MIM, CIM)

Hot Isostatic Pressing HIP
Field Assisted Sintering FAST
Hot Pressing, Sinter Forging 

Cold gas dynamic spraying

Aerosol deposition

(Sequential) tape casting

Laser Cladding
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ENVIRONMENTAL BARRIER COATINGS
Example Yb disilicate coatings for SiC/SiC CMCs (Vaßen et al., Coatings 2019)
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APS

P
■ Morphology (compaction) in thermal spraying 

controlled by temperature (viscosity) and kinetic 

energy of impinging particles

■ High temperatures and rapid quenching may lead to 

decomposition or amorphous coatings

Atmospheric Plasma Spraying

Splat formation
(source Oerlikon Metco)

Splat morphology Cross section



ENVIRONMENTAL BARRIER COATINGS
Example Yb disilicate coatings for SiC/SiC CMCs  (Vaßen et al., Coatings 2019)
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■ Morphology (compaction) in thermal spraying 

controlled by temperature (viscosity) and kinetic 

energy of impinging particles

■ High temperatures and rapid quenching may lead to 

decomposition or amorphous coatings
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SOME DIRECTIONS IN EBC DEVELOPMENT

■ Crystallization and crack healing 

in post heat treatment of EBCs
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P ≈ 2%APS

■ Improved adhesion by laser 

structuring of interfaces

■ EBC deposition on

complex shaped

substrates/components
1 mm

YbDS

SiC

Si

■ Multilayer T/EBCs for improved 

temperature capabilities

■ ...

■ Gas tight coatings

on porous substrates

(transfer to EBCs)

Gatzen et al., AEM 2020

Wolf, PhD 2021

Bakan et al., JECS 2023

10mm

Marcano et al., IOP 2016

LSCF

MCrAlY



CONTACT
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■ Institute   Prof. Dr. Olivier Guillon

    (Director)

■ Department Materials for  Prof. Dr. Robert Vaßen

High Temperature Technologies, (Deputy Director)

Jülich Thermal Spray Center

▪ Scientific Staff   Dr. Emine Bakan

    Dr. Daniel E. Mack

    PD Dr. Georg Mauer
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