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Trends in Technology

Production and 
engineering of 
materials and 
components

Materials 
knowledge

Gaps in the basic understanding 
of materials!!



4 Trends in Technology



Trend 1: Materials properties 
research



Trend 2: Processing and 
microstructural design

•  Surface chemistry of powders

•  Interaction between particles during colloidal 
powder    processing



Trend 3: Miniaturization and 
integration

Nanosized effects and 
nanotechnologies

Function - integration

Classical fracture 
mechanics not 
appropriate 

Ultrathin films, 
multilayers, interface 
controlled materials, 

nanocomposites, 
metastable systems with 
high information content 

on the nanoscale

Design validation  
testing methodologies

Miniaturization Integration



Trend 4: Modelling and numerical 
simulation

Elasticity
Plasticity
Fracture

Thermodynamics
Electricity
Magnetism

Fundamental theories

Behaviour of materials 
and compounds

Chemical concepts



ACM application fields



ACM  Automotive applications

- Alumina
- Aluminum Nitride
- Braze Alloys
- DLC Coating

- Glass preforms
- Piezo Ceramics
- Silicon carbide
- Silicon Nitride



ACM  Aerospace applications
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- Alumina
- Braze alloys
- Ceramic/metal 
- DLC Coating

- Dielectrics
- Glass preforms
- Silicon carbide
- Silicon Nitride

- Macor
- Soft coatings
- TZP
- ZTA

Materials

ACM in Health and Medicine

- Prostheses
- Surgical instr.
- Blood separation
- DNA testing

- Bone screws
- Heart pumps
- Medical imaging
- Blood flow

- Bone stimulators
- Cochlear implants
- Air in-line sensors
- X-Ray equipments

Applications



ACM Electronic applications

- Alumina
- Aluminium nitride
- Ceramic/metal
- Dielectrics

- Soft coatings
- Steatite
- Precision Glass
- Piezo ceramics

- Macor
- Glass preforms
- DLC
- Diamonschield®

- Insulators
- High power 

laser diodes
- Optical coatings
- HV Capacitors
- Power supplies
- Photoconductor

s
- IR Detectors…

- Chip inductors
- Antennas
- GPS antennas
- Transformers
- Transmitters
- Touch screens
- Fibre optic 

switches
- Power storage

- Bearings
- Transformers
- Anti vibration 

devices
- Printers
- Profilometers
- Surface testing 

equipment…



ACM in Environment

Objective: reduction of polltuants

Particle 
filters

Nuclear 
waste 

treatment

Ceramic 
recycling

Antibacterial 
tiles

SOx and NOx 
decompositi

on

Refractories
Flying ashes

Hyperfiltrati
on and 

nanofiltratio
n



Energy applications



Other applications…

Fibre-reinforced 
ceramic 

composites
Refractories Building materials

- Ceramic Matrix 
Composites

- Reinforcement
- Protection 

against 
oxidation

- Reliability

- Microstructures 
modelling

- Refractory 
properties

- Concrete  
water

- Fibre 
reinforcement

- Temperature
- Fibres, 

interfaces, 
corrosion, 
recycling, new 
concretes…



Needs in basic research for 
ceramics

- Near net shape forming
- Processing of complex 

shapes with high 
reliability

- Hybrid bones
- Catalytic redution
- Membranes
- Nuclear wastes
- Recycling
- Antibacterial actions
- Nanopowders
- Carbon nanotubes

- Nanomaterials and 
nanocomposites

- Nanostructured 
sensors

- Sensors
- Electro-optical 

devices
- Superionic 

conductors
- Ferroelectrics
- Miniaturization
- Multilayer materials
- Interfaces
- Self healing 

composites



Socio-economic impact & overview 
of ACM
• Microstructure and 

composition 
tailoring

• Corrosion
• Interfaces
• Miniaturization
• Modelling

• Microstructure and 
composition 
tailoring

• Corrosion
• Interfaces
• Miniaturization
• Modelling

New Materials
Bioceramics

Filters and membranes
Nanomaterials

Electroceramics

• Health
• Environment
• Structural and 

functional ceramics
• Wireless 

technologies

• Low cost
• Removal of organic 

vehicle
• High reliability
• Modelling

• Low cost
• Removal of organic 

vehicle
• High reliability
• Modelling

New Processes
Near net shape 

forming
Injection molding
Green machining

Self-propagating high 
temperature synthesis

• Complex shape 
parts

• Structural and 
functional ceramics

• Life-time
• Reinforcement
• Recycling
• Repairing
• Modelling

• Life-time
• Reinforcement
• Recycling
• Repairing
• Modelling

New Applications
Thermostructural 

composites
Brakes

Refractories
Nuclear wastes

Building  ceramics

• Aerospace
• Environment
• Energy
• Transport
• Metallurgy
• Everyday life

R&D tasks Socio-economic impact
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