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ABSTRACT 

 
Europe’s first organization dedicated to piezoelectric 

materials and devices has been launched by a 
multidisciplinary consortium of researchers and 
industrialists. The UK’s National Physical Laboratory 
(NPL) is a founding member, and the institute is headed up 
by Danish materials manufacturer, Ferroperm.  

 
Taking piezo into the mainstream: 

• New institute signals Europe’s commitment to 
piezo technologies 

• Europe’s first organization dedicated to 
piezoelectric materials and devices has been 
launched by a multidisciplinary consortium of 
researchers and industrialists.  
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1 INTRODUCTION 
 
The European Institute of Piezoelectric Materials and 

Devices (Piezo Institute) was created by the EC-funded 
MIND Network of Excellence and incorporates expertise 
from countries including the UK, France, Italy, Denmark, 
Slovenia, Switzerland, Spain and Latvia. Members are 
currently being recruited from Europe and beyond.  

 
The Piezo Institute will develop piezo-based sensors 

and other applications. It will be the European hub of 
expertise and resources in piezo technologies, offering 
research, resources, education and training. Its expertise 
includes ferroelectricity, electrostriction and pyroelectricity 
in materials including ceramics, single crystals, polymers 
and composites.  

 
Founding members have skills in chemistry and process 

engineering, solid state physics, materials characterisation 
and measurement science, micro and nano technology, 
MEMS, numerical modeling and the design and 
manufacture of devices.  

 
This expertise and associated technical resources are 

being committed to the new institute, which will integrate 
European expertise in piezoelectric materials and devices. 
The Piezo Institute aims to be financially independent and 
fully functional by 2009.  

 
 
The institute will enable Europe to be more competitive. 

It will open doors to industry and make academic 
knowledge widely available for commercial applications in 
sectors including healthcare, automotive and defence.  

 
2 BACKGROUND 

 
“The science of piezoelectricity has been known for 

more than a century,” notes Dr Markys Cain, a principal 
research scientist and knowledge leader at the UK’s 
National Physical Laboratory, a founding member of the 
Piezo Institute. “The institute is Europe’s recognition that 
there is now far greater potential for piezo applications in 
healthcare, transport, energy harvesting and environmental 
protection. It will help us to keep up with the rapid pace of 
piezo development in other parts of the world.” 

 
The Piezo Institute offers research and consultancy in 

chemistry and process engineering, solid state physics, 
materials characterisation, metrology, standards and the 
manufacture and testing of piezo devices.  

 
2.1 Applying piezo phenomena 

The aims of the new institute include miniaturisation 
and integration of piezo structures into multifunctional 
devices, such as sensors for monitoring radiation, 
temperature and biological threats. New transducers for 
medical imaging, underwater acoustics and 
telecommunication systems are improving sensing 
performance and environmental efficiency. Innovative 
piezo-based devices enable implants for health monitoring 
and targeted drug delivery, and disposable probes to inspect 
and treat cardiovascular disease. 

 
Innovative devices being considered by piezo 

researchers in the emerging institute include implanted 
micro-tools for health monitoring and drug delivery, and 
wireless energy harvesting systems.  

 
2.2 Transport 

Piezoelectric materials are the basic component of many 
automotive sensors, including accelerometers and infra-red 
detectors. Improvement of sensor performance will reduce 
fuel consumption and improve safety. Piezoelectricity is 
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becoming a leading technology in diesel fuel injection. The 
high pressures generated by piezo injectors improve 
efficiency of engines and reduce pollution. The Piezo 
Institute aims to develop self-testing structures with 
embedded sensors to monitor the effects of age such as 
micro-defects, cracks, delaminations and fatigue-related 
flaws.  

 
2.3 Education and training in piezo  

Education and training are among the core functions of 
the new Piezo Institute, which will help to enhance UK and 
European competitiveness by preparing students for 
scientific and industrial leadership in the field.  

 
Europe’s first Masters degrees in piezoelectric materials 

and devices will be offered by the institute and its partner 
universities. More than 15 Masters programmes in nine 
countries have already been identified by the Piezo Institute 
joint education programme. Students with a Bachelors or 
equivalent degree in a field related to materials science, 
chemistry, physics or engineering are eligible, and there are 
opportunities to work as interns at leading European 
companies. 

 
2.4 Supporting PhDs and beyond 

Piezo doctorates are being created at leading 
universities, with supervision from Piezo Institute scientists 
as well as part time employment and funding opportunities. 

 
The institute is committed to continuous development of 

piezo-related skills, and provides industrial training once 
students enter the workforce. The training covers ferro and 
piezoelectric fabrication, micro and nanotechnology and 
piezo applications – all essential skills for scientists and 
engineers working in materials science, chemistry, physics, 
electronics, mechanics and systems engineering. 

 
3 WHAT IS PIEZOELECTRICITY? 

 
Piezoelectricity is the ability of certain materials to 

generate an electric charge in response to mechanical stress. 
They also have the opposite effect – the application of 
electric voltage produces mechanical strain in the materials. 
This makes piezoelectric materials effective in sensors and 
transducers used in the automotive and healthcare 
industries, and for environmental monitoring.  

 
 
 
  
 
 
 
 
 

4 FOUNDING MEMBERS OF THE 
INSTITUTE 

 
Ferroperm Piezoceramics A/S (Denmark) 
University of Tours – LUSSI (Université François 
Rabelais – CNRS) (France) 
Laboratoire de Céramique (Ecole Polytechnique 
Fédérale de Lausanne) 
Jozef Stefan Institute (Slovenia) 
Cranfield University (UK) 
Instituto de Ciencia de Materiales de Madrid 
(Consejo Superior de Investigaciones Científicas) 
(Spain) 
SIEMENS Corporate Technology – Erlangen 
(SIEMENS AG) (Germany) 
Institute of Solid State Physics of the University of 
Latvia  
National Physical Laboratory (UK) 
Centro Ricerche Fiat (Italy) 

 
Table 1: Founding members of the Network 

 
5 CONCLUSIONS 

Europe’s first organization dedicated to piezoelectric 
materials and devices has been launched by a 
multidisciplinary consortium of researchers and 
industrialists. 

 
In this presentation, the broad remit of the new Institute 

will be described and the ways in which individuals, 
universities or companies may benefit from membership is 
outlined.  http://www.piezoinstitute.com

 
 

 
 

Figure 1: The Piezo Institute Logo 
 
 

6 ACKNOWLEDGEMENTS 
 
The author and the MIND European Network of 

Excellence wishes to recognize the sponsorship and support 
of the European Commission: MULTIFUNCTIONAL & 
INTEGRATED PIEZOELECTRIC DEVICES: Proposal / 
Contract NoE 515757-2: NMP-2003-3.4.2.1.1. 
Understanding Materials Phenomena (under NMP-2. 
Knowledge-based Multifunctional Materials, NMP-2.1 
Development of fundamental knowledge). 

1053NSTI-Nanotech 2008, www.nsti.org, ISBN 978-1-4200-8503-7 Vol. 1

http://www.piezoinstitute.com/

