The CEM-WAVE project strives for introducing Ceramic
Matrix Composites (CMCs) in European industries Partners:

through an innovative Microwave-assisted Chemical
Vapour Infiltration (MW-CVI) technology. With a signifi-
cant reduction in production times and costs, MW-CVI
makes the use of CMCs increasingly sustainable for a
wide range of energy-intensive sectors, with tangible
benefits from both an environmental and a manufactu-
ring standpoint.

CEM-WAVE’s main objectives:

Optimise the Microwave-assisted Chemical

Vapour Infiltration (MW-CVI) technology to produ-
ce non-oxide and oxide-based CMCs, including
coating and joining;

their use as sensors, both to determine the optimal
MW-CVI processing conditions and to monitor
their utilisation in radiant tube furnaces, in combi-
nation with infrared imaging and electrical analy-
sis;

@ Harness CMCs’ dielectric properties to optimise

Build and validate a small-scale version of a CMC
tube to display improved properties compared to
current alternatives;

sustainable method, thus acting as a leader in
applying circular economy principles in energy-in-
tensive industries.

CEM-WAVE'’s expected impact:

Given the needful transition from traditional to renewa-
ble energy sources, CEM-WAVE will produce CMCs-ba-
sed tubes and validate them inside radiant tube furna-
ces, currently used by the steel industry. Given CMCs’
higher service temperatures and longer lifetime, the
project estimates an energy efficiency improvement of
about 30%, extending the equipment’s lifespan by 20%.
Using state-of-the-art Life Cycle Assessment methods,
CEM-WAVE will demonstrate how transiting to this
ground-breaking process could reduce CO2 emissions
from radiant tube furnaces by at least 20%.

@ Bring the solution to market, making it a long-term
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- Up to now...
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By Introducing an innovative microwave-based produc-
tion process for Ceramic Matrix Composites materials
(CMCs), the CEM-WAVE project studies a revolutionary
approach targeting those energy-intensive industries
that are planning to shift to renewable energy sources.

The CEM-WAVE project aims at...

validating an innovative Microwave-assisted Chemical
Vapour Infiltration technology to produce CMCs and
develop a CMC-based component that will serve 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 demonstrator will
provide a viable substitute to currently used Inconel/S-
tainless steel alloys.

The CEM-WAVE use case:

CEM-WAVE will test a
small-scale, CMCs-ba-
sed, sensor-embedded
tube in steelmaking
radiant tube furnaces.
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This image illustrates a comparison between the
radiant tube furnaces currently in use by the
industry and the future solution proposed by the
CEM-WAVE project.

Technologies explored by the CEM-WAVE project

Technology Readiness Level

MO M42
Manufacturing of ceramic based fibre preforms based on prepregs and 3 5
filament winding technology
Coating of non-oxide and oxide ceramic fibres for a viable fibre-matrix 3/4 5
interface in CMCs
Application of EBC coatings on CMC to improve life time of components 3 5
Production of SiC-based CMCs by MW-CVI upgraded with solid-state 3/4 5
sources
Production of oxide CMCs by MW-CVI upgraded with solid-state sources 3 4
Characterisation of SiC-based CMCs durability and performances in 3/4 5
combustion environments
Joining of CMCs produced and monolithic SiC 3/4 5
Monitoring of CMC process and use 3/4 5




