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M-type hexaferrite (SrFegCo;,5Ti;25019) powders having an electromagnetic (EM) wave absorbing capability at X-band (8~12 GHz)
were dispersed with 2 wt% multi-walled carbon nanotubes (CNT) and rubber binder into a solvent to prepare a coating solution, and then
composite films having a thickness of ~100 pum were coated on polyimide (PI) film using a coating applicator. After curing the sample at
80 °C for 10 min, flexible hexaferrite-CNT-rubber composite films could be obtained. The X-ray diffraction analysis revealed that the
ferrite particles in the composite film had randomly oriented single-phase M-type type hexagonal structure. Microstructure and thickness
of the film were confirmed through scanning electron microscope (SEM) analysis. EM wave shielding and absorbing properties were
measured by the S-parameter method using a network analyzer. A single layer of composite film (100 pm) exhibited a shielding
effectiveness (SE) of —15dB. A 1.7 mm-thick sheet laminated with the composite films exhibited a SE <—-30 dB and a reflection loss
(RL) of -7 dB at full X-band, which implies that it blocks more than 99.9% and absorbs ~90% of the incident EM wave energy. In
addition, a SE of ~70 dB could be achieved when a 12 pm-thick copper foil was attached to a single layer of composite film (100 um).
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Fig. 1. (Color online) Schematic illustration of network analyzer for (a) S21 (= SE) and (b) S11 (= RL) measurements using a co-axial air-line
fixture and that for (c) S11 and S21 measurements for film sample with a wave guide fixture and photos of a co-axial air-line (d) and a wave-guide
(e) fixtures.
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Fig. 2. (Color online) XRD pattern of SrFegsCo;25Ti;2501o-CNT
(2 wt%)-rubber composite film (100 pm).
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Fig. 3. (a~c) SEM micrographs of SrFegsCo;25Ti;25019-CNT(2 wt%)-rubber composite film with different milling time of 1 h, 2 h, and 3 h, and
(d) a photo of film (3 h milling) after applicator-coating and curing, and (e) SEM cross-sectional image of the film.
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Fig. 5. (Color online) (a~b) Calculated RL (d =2.0 and d = 1.5 mm) and measured (c) RL (= S11) and (d) SE (= S21) spectra (2 << 18 GHz) of
the StFegsCo;25Ti125019-epoxy (10 wt%) composites with and without 2 wt% CNT [7], (e~f) measured RL and SE spectra (2 <f< 18 GHz) of

SrFeq C0j 25Tl 25019-CNT (2 wt%)-rubber composite sheet.
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