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The soft magnetic properties were also investigated with VSM. Resistance was measured with a multimeter, and conductivity
was calculated. Moreover, electromagnetic parameters were also measured with a network vector analyzer, and electromagnetic
shielding effectiveness was calculated. Above-mentioned properties of FeNi coated carbon fiber and Ni coated carbon fiber were
compared. Metal coating was uniform and grains were fine. Coercivity of FeNi coated carbon fiber was 29.25 Oe, and saturation
magnetization was 25.61 emu/g. Value of electromagnetic shielding effectiveness of FeNi coated carbon fiber was over 30 dB in
the frequency range of 7.92~18 GHz, and the maximum value was 40.79 dB. The metal coating endowed carbon fibers with soft
magnetic properties, adjusted electromagnetic parameters effectively, and further improved the electromagnetic shielding effec-
tiveness significantly. Compared with Ni-coated carbon fibers, the above-mentioned properties of FeNi coated carbon were bet-
ter. The study has provided a new scheme for preparing a novel shielding material exhibiting excellent electromagnetic shielding
effectiveness and soft magnetic properties.

KEY WORDS: FeNi coated carbon fibers; Ni coated carbon fibers; electromagnetic shielding effectiveness; soft-magnetic

properties; electroless plating method
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Fig.1 SEM photographs of original carbon fiber and coated carbon fiber: surface of original carbon fiber (a), Ni coated carbon
fiber (c) and FeNi coated carbon fiber (e) and cross section of original carbon fiber (b), Ni coated carbon fiber (d) and FeNi
coated carbon fiber (f)
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Tab.1 Coating thickness distribution of FeNi coated carbon fiber and Ni coated carbon fiber

Coating thickness/nm

Sample

1 2 3 4 6 7 8 9 10 Average value
Ni coated carbon fiber 355 358 347 352 351 350 345 349 350 350
FeNi coated carbon fiber 346 343 349 350 357 352 351 349 348 350
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Tab.2 Element content in FeNi coated carbon fiber plating

Element P Fe Ni
Wt/% 4.39 19.12 76.49

#£3 NiRBREmGgHEEZh oES T

Tab.3 Element content in Ni coated carbon fiber plating

Element P Ni
Wt/% 5.27 94.73
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Fig.2 XRD pattern of coated carbon fibers
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Fig.3 Hysteresis loops of coated carbon fibers
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Tab.4 Soft magnetic parameters of two coated carbon fibers

Saturation  Residual mag-
Sample magnetization/  netization/  Coercivity/Oe
(emu-g™) (emu-g ™)
Ni coated
carbon fiber 5.23 1.76 78.63
FeNi coated 5 ¢ 0.81 29.25

carbon fiber
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