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Preparation by MOCVD and Microwave Absorbing Properties of CF@Fe

LIU Yuan, LIU Xiang-Xuan, CHEN Xin, WANG Xuan-Jun

(1. No. 603 Faculty, Xi‘an Research Institute of High Technology, Xi’an 710025, China)

Abstract: The CF@Fe composites were prepared by depositing precusor Fe(CO)s on carbon fiber (CF) to form
continuous o-Fe film through metal organic chemical vapor deposition (MOCVD) process. The X-ray diffraction (XRD),
scanning electron microscope (SEM) and a vector network analyzer were used to characterize the structure and
electromagnetic properties of the powder and to study absorbing properties, The results showed that the film layer deposited
on the surface of carbon fibers was pure o-Fe phase, at about 0.7 um in thickness. After being deposited by consecutive o-Fe
film, the CF electromagnetic properties changed significantly with the absorbing capacity being improved. By using
electromagnetic parameters of the coaxial ring samples, the reflectance curves of the CF and CF@Fe coating at
thickness of 2 mm were calculated, The curves showed that absorption peak of the samples deposited by the
consecutive a-Fe film moved to the high frequency, the value of the minimum reflection peak reduced, and the
bandwidth (less than —10 dB) increased 4.2 GHz.
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Fig.1 The XRD pattern of CF@Fe
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] 3 24 CF #l CF@Fe (1) HL 1 2 0401 2% 1) A2 4,
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ZIH], AR AR B BT P A A IR, 0 R AT
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Fig. 2 SEM images of CF @ Fe surface (a) and cross section (b)
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Fig. 4 Dielectric loss (a) and magnetic loss (b) in the different frequency of CF@Fe

BRI T B3 . CF@Fe A M A HL £k
TAE RIS AE N A BRI A AR RE - B 3(b)
af LLAE R A AR G R 0 SE A w5 A A
1.07~1.77 Z.If), {E4.0~10.2 GHz Z i — N 58 )
W R B AR 1" AT AE 0.02~1.63 2 [A), 784N 4
BRI TG

FAMRE IR FE A1 1E D) AT LA 7R LA FLHRE R
PFE. HEl 4(a)rT LLE H, FLREIR M Z AT 2~18 GHz
YN, CF@Fe ZAMENNNBBFEMIEVIHILT =
ANgEls, 43 RIEE 2~6 GHz, 10~13 GHz, 14.9~17 GHz 2.
() o B ATDO6F B I B K A W 4 FE AR IR B 43 T 2
0.481(Ji% 4 2.98 GHz), 0.608(Ji% % 11.83 GHz),
0.274(4F A 15.77 GHz). & 4(b)n] LLE H, HLH
WARAE 2~18 GHz JulHl N, CF@Fe & &M k1R
POFEA IE V) HBL T 2 W Rk, JF HLLL 10 GHz
H oy S, WERFE AR IE V) BUE R AR T R I R
WAL 2~10 GHz Ju BN, HBLT =AU 51 58 g,
B RHEAFEMIEY) 2354 0.98(4i% 4 2.03 GHz),
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15 2~10 GHz P, BAE AT e, HAERI T
B ke A, DR AT CAHEBR WA I B AR, Bl CF@Fe M
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Filhde, WK 6 Proas. AW, fE CF KifEK o-Fe
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WBL(10~18 GHz). CF Rt 5, /b &%
I h—16.8 dB, HILAE 14 GHz, /M T—10 dB
BiE A 7.8 GHzo 1A AT R0 MR CF 1) %
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Fig. 5 Values of f™'(u)u" versus frequency of CF@Fe
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Fig. 6 Microwave reflection loss of CF@Fe

J1o (2)CF@Fe 1“7 &l P Wi VE BE A BTk o %
Fe R GG TN T WA AR B O R, 1Y
KT XS PR AR FE . (3)o-Fe B2 A1 CF &1 2 7]
ST Ak R A R S TR AR IR o A R 5 1 T 2 18 i
T 2 AR L AL

3 g

AWFFHIEUESE T KM MOCVD kil A3 i
ROHAE CF FiiAE K o-Fe VIR, 7EASSZIG 44T,
o-Fe YRR Z B85 80%, BARS FLINSEH
HbE, B REF. o-Fe MAEAE ] LA RHLIGE CF 11
ML PERE, BN W SR S IR e PR g . AH L T Ak
ITRIMMER CF, CF@Fe &AMRIAIEIN S Zig
Y/ 3.2 dB, /NT—10dB RS BE N 4.2 GHz.
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