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In the city, the University of Pisa is a public institution with twenty

departments, and high-level research centres in the agriculture, astrophysics,

computer science, engineering, medicine and veterinary medicine sectors.

Nowadays the University of Pisa represents a prestigious modern centre for

teaching and advanced research. Almost all its departments are located in the

heart of the city in both the historical centre and the outer districts. Most

facilities can be reached on foot within 20 minutes from the centre of Pisa.

Our research group is in Department of Civil and Industrial Engineering

(DICI)

Pisa is world famous for its Leaning Tower, the Cathedral, the oldest

University Botanical Garden in the world (founded in 1543) and many

other historical monuments. It is in Tuscany, in the centre of the Italian

peninsula, near the coast of the Mediterranean Sea.

Welcome to Pisa!
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Our VISION

❑ Production of bio-based polymers and

composites to solve the problems related to

materials derived from oil.

❑ Improvement of mechanical and thermal

properties of techno-polymers composites and

ceramic composites.

Our MISSION

Understanding and controlling, by careful processing,

structure properties relations in polymers and composites with

particular interests to mechanical properties, interphase

adhesion, plasticity, creep, fatigue and fracture mechanics.

CEM-WAVE Coordination Team @ UNIPI
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Enjoy the final CEM-WAVE Conference! Please see a reminder of the agenda below

c/o Via Diotisalvi 2

Aula Magna Dini

Scuola di  Ingegneria

Pisa



The Ceramic Matrix Composites (CMC) Revolution
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• To spearhead the shift to clean and renewable energies, heavy industry

needs best-performing and energy efficient materials that can sustain

harsh conditions, such as very high temperatures and corrosive

environments. The CEM-WAVE project proposes the use of Ceramic

Matrix Composites in harsh-conditions manufacturing settings.

• Introducing an innovative microwave-based production process for

Ceramic Matrix Composites (CMCs) the CEM-WAVE project has the

potential to revolutionise those energy-intensive industries planning their

full shift to renewable sources.

• Via a systemic and multidisciplinary approach, the CEM-WAVE

project tests and demonstrates possibilities to reduce the

production costs of ceramic matrix composites and establish new

supply and value chains in the composite materials and manufacturing

economy.

• The key benefits of Ceramic Matrix Composites (CMCs) over other

materials includes high thermal resistance, hardness, corrosion

resistance and non-magnetic in nature.

• The industrial demand for high temperature-resistant equipment is the

primary factor driving the expansion of the global ceramic matrix

composites market.
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CEM-WAVE objectives



Potential applications

7

• Ceramic Matrix Composites have been widely used in the

transport sector for components such as aircraft engine

parts, turbine blades, exhaust systems, valve trains and

car brake discs.

• In the energy sector, they are employed in high-temperature

applications like silicon foundry furnaces, energy reactors, gas

burners, and high-pressure heat exchangers due to their

refractory properties.

• Using Microwave-assisted Chemical Vapour Infiltration (MW-

CVI) technology, the CEM-WAVE project will develop a

CMC-based component to build a small-scale innovative

sensor-embedded tube, for use in radiant tube furnaces in

the steelmaking industry. Beyond validating the microwave-

assisted technology, the sensor-embedded CMC-based tube

will provide a viable substitute to currently used

Inconel/Stainless steel alloys.

• Given the increased efficiency and lifetime of CMCs compared

to currently employed metallic alloys in radiant tube furnaces,

new possibilities will open within the steelmaking industry,

such as chances to use higher annealing temperatures and

new processing chemistries.



Impacts and KPI contribution
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Contribution to EU policies

9

• Contribution in relation to the “Strengthening EU’s open strategic

autonomy” EU policy: Improving the production processes for the development

of advanced materials as CMCs would contribute to reduce the dependence on

foreign suppliers for critical materials or components.

• Contribution in relation to the “Circular Economy Action Plan” EU policy: It is expected that the use of CMCs

allows to extend the service life of radiant tube furnace components in steelmaking plants, which would reduce the

need of frequent replacements, lowering the environmental impact associated with production, transport and disposal

of materials.

• 2050 long-term strategy for climate neutrality: CMCs used on the radiant tube furnaces in the steelmaking

industry, due to their properties can enhance the energy efficiency of these furnaces, reducing losses and minimizing

the energy required to maintain high temperatures. Improving the efficiency of the steelmaking processes, CMCs can

help reducing carbon emissions, contributing to the EU decarbonization efforts.

• Contribution to “Renewable Energy Directive” and “REPower EU” EU policies: Greener fuels containing

hydrogen/ biogas mixtures, that will be used to replace current fuels, can cause harmful phenomena such as

hydrogen embrittlement for metals and hydrothermal attack for ceramics, which suppose a burden for several

production processes, as in the steelmaking industry. The use of CMCs components on the steelmaking industry

plants would contribute to accelerate the adoption of hydrogen as a fuel.



CONTACT

Andrea.lazzeri@unipi.it

Thank you


