Fibres-based soft magnetic composites
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Why fibres based soft magnetic composites (FSMC)?
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Experimentally details
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As received fibers

The fibers have semicircular section;
Fibers thickness = 80 — 100 um;
The length of Fe fibres is in the range of several meters;
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Results and discussions
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FSMC have superior magnetic permeability
in the frequency range 50 Hz — 10 kHz

FSMC have lower magnetic loses in the
frequency range 50 Hz — 1 kHz
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Initial relative permeability

Results and discussions
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Analytic model for the core losses separation
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Results and discussions

Cold sintered (CS)

SMC

Next steps = Amorphous fibres + Cold sintering

W

Superior magnetic properties as Allows the sintering of ceramic coating 2>
compared to Fe fibres * high electrical resistivity;

* Higher magnetic permeability; * high mechanical strength;

* Lower coercive field; * high thermal stability;

* Lower core losses;
* Lower magnetostriction
* (Also more expensive!)
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Conclusions

* Fibers based soft magnetic composites (FSMC) were successfully prepared;

* The magnetic permeability of FSMC, in DC magnetisation regime, is superior to
the one corresponding to a Fe based SMC.

* The AC magnetic properties can be improved by:
- proper dielectric content,
- compaction pressure
- heat treatments;

* The use of Cold Sintering process is a promising route for the preparation of the
next generation of SMCs and FSMCs.
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