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Radar absorbing materials containing Ni-Fe coated carbon nanofibers
by electroless plating

Ki-Yeon Park, Jae-Hung Han, Jin-Woo Yi, Sang-Kwan Lee

ABSTRACT

Carbon nanofibers (CNFs) were used to increase the complex permittivity as diclectric lossy materials.
The optimally designed CNFs/epoxy composites using Cole-Cole plot had 10 dB absorbing bandwidth of 2.8
GHz (8.8~11.6) in the X-band with the thickness of 2.30 mm. For the enhancement of the ferromagnetic
properties of CNFs, Ni-Fe coated CNFs have been prepared by electroless plating. Observations by scanning
electron microscopy (SEM) and energy dispersive spectroscopy (EDS) showed uniform coating of Ni-Fe over
CNFs and the Fe plating layers over 90 wt%. The typical thickness of Ni-Fe deposited layers was about
200~300 nm. Using the prepared hybrid nano fillers, the Ni-Fe coated CNFs/epoxy composites fabricated
through the optimal parametric studies had 10 dB absorbing bandwidth of 3.7 GHz (8.3~12.0) in the X-band
with the thickness of 2.40 mm.

Key Words : Radar Absorbing Materials (RAMs), Carbon nanofibers (CNFs), Electroless plating,
Complex permittivity and permeability, Reflection loss.
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Fig. 1. Complex permittivity of CNF/epoxy composites.
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Fig. 2. Design chart using Cole-Cole plot and complex
permittivity with CNF content variation.
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Fig. 3. Reflection losses (simulation and experiment) of
optimally designed CNF/epoxy composites.
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