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What’s the story?

Filtronic Comtek is a world leader in the design and
manufacture of customised RF, microwave and
millimetre wave components and subsystems, used in
applications ranging from cellular headsets to
electronic defence systems. A dedicated Ceramic
Division of Filtronic prepares ceramic resonators
suitable for base station filters — it is here that the
benefits of SPARK have made a huge difference.

The main product in the ceramic range is
manufactured from mixing four powders which must
exhibit several key electrical properties including a
temperature coefficient of resonant frequency value
(TCf) of close to zero. Currently powders with the
correct TCf can only be manufactured by mixing
positive and negative end members, which clearly
lengthens the lead times required. On top of this,
variations in TCf from batch to batch suggest that this
process suffers from inefficient dispersion of the
starting materials.

What went on?

The SPARK Project called on experts at CERAM, the
internationally renowned centre for materials and
technology based in Stoke-on-Trent, to analyse the
zeta potentials and optimum dispersion conditions for
all powders and mixes in the process.

A Zeta probe was used to assess dispersion using
water as a medium. While two of the four powders
were found to disperse well and exhibited normal pH
behaviour, the other two confirmed initial suspicions:
dispersion figures were moderate to poor and one of
the samples also showed signs of ageing with time, i.e
there was an increase in solution conductivity and pH.

A new process route was suggested which involved
the separate mixing of the two well dispersed
materials and subsequently adding these to a
suspension of the other two components. Lab batches
were prepared in the 0.1 to 1 kg size and the data
recorded.

What happened?

The results of these tests revealed that values for
density, relative permittivity and TCf were all normal.
A reduction in microwave quality (Q) was noted under
the new process, which is to be investigated further by

SEM by comparing lab prepared samples with
conventional processed ceramics.

This SPARK Project has enabled valuable data to be
collected regarding process characterisation, with
which production powder mixing can be accurately
monitored. The figures also make possible a deeper
understanding of solubility/dispersion parameters
which will significantly improve the future development
of powder processing and overall reproducibility.

This, like other SPARK projects has helped to set the
future path for this technology as these initial studies
have provided a valuable springboard for
improvements across the board in the manufacturing
processes used by the Ceramic Division of Filtronic
Comtek, improvements that will no doubt have
significant implications for the ceramic manufacturing
industry as a whole.
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