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Preparation of graphene-carbonyl iron powder wire and analysis of its

wave absorption performance

YE Xicong"*, OUYANG Bin?, YANG Chao?®, HU Zhenglang® , HE Enyi"?, WU Haihua'?

(1. Graphite Additive Manufacturing Technology and Equipment Hubei Engineering Research Center, China Three

Gorges University, Yichang 443002, China; 2. Institute of Machinery and Power, China Three Gorges University, Yichang

443002, China)

Abstract: In order to improve the microwave absorbing properties of single magnetic absorbing material, polylact-

ic acid (PLA) was used as the matrix material, and the magnetic material carbonyl iron powder (CIP) as well as re-

duced graphene oxide (RGO) were compounded to prepare RGO and CIP/PLA composites. The structure and mor-

phology of the composites were characterized by TG, XRD and other testing methods. Meanwhile, the electromag-

netic parameters of the composites were measured by vector network analyzer, and the microwave absorbing pro-

perties of different thickness were calculated. The influence of RGO addition on the microwave absorbing proper-

ties of RGO and CIP/PLA composites was studied. The results show that when the graphene content is 4wt% and the

carbonyl iron powder content is 20wt%, the RGO-CIP/PLA composite has the best absorbing performance. When

the absorption thickness is 3 mm, the minimum R;, value of -27.25 dB is reached, and at the same time its absorp-
tion bandwidth is 2.922 GHz (7.227-10.149 GHz). At the same time, as its absorption thickness increases, the effec-

tive absorption bandwidth (R <-10 dB) can move to a lower frequency band.

Keywords: composite materials; reduced graphene oxide; carbonyl iron powder; absorbing properties; electro-

magnetic parameters

Wt R R T2 I A ™ e A i HL 7 i B0 R 25 N2t TR E A, Hig
K, WEHEARCMHTAMLY, REFL BRI T & B 5 YRR e, X E AR BN

W EH:

2021-06-21; f&E HEE: 2021-07-09; A BHA: 2021-08-12; MK E A RFIE: 2021-08-20 16:58:14

4B & il : https://doi.org/10.13801/j.cnki.fhclxb.20210819.008

EL£TA:
BIEEE:

5l AR

R HARBER S (51575313); B T 77 88 -1 SRR ) Y5 T A 9030 % (YKLGAM202001)

2, Tl L, SR, WA ST, BFSE 5 1) A SR R U #IiE E-mail: yexc@ctgu.edu.cn

2, WRPHES, W8, 45 A B - R PO b 1) il 2 SO MERE S0 AT (1], S G RPRL 4R, 2022, 39(7): 3292-3302.

YE Xicong, OUYANG Bin, YANG Chao, et al. Preparation of graphene-carbonyl iron powder wire and analysis of its wave absorption
performance|J]. Acta Materiae Compositae Sinica, 2022, 39(7): 3292-3302(in Chinese).


https://doi.org/10.13801/j.cnki.fhclxb.20210819.008
https://doi.org/10.13801/j.cnki.fhclxb.20210819.008
mailto:yexc@ctgu.edu.cn

IR A AR BT OB e B o i B 0 RE 20 A

-+ 3293 -

MR AP 2 A IR IR BE 3 I, AR5 RE W5 Ik
/U B ST ) S S o S A A R A e e A
N B A B X, SR, X AR A R
A I MR T R R R R X T B
WEMSCATT | iR B R A L K % R RTAE A B 1 i in
W RL, BT SR AT RAEY,

BRILERAT (CIP) A1 S —Fh W 451RE T A W b4
HA WA, B3R5 0L 8 B R
R WA L . W ORI S R,
CIP 7] D FHAE o it W 0 30K}, I BRI A 46 2% 119
REWRAMT, OO E AW, T LAk S
T A W R R (2~18 GHzZ), {H 2 CIP Y %%
FER . FEHLE B — X LA PG S R A R
WAk WU R oR T R, R RIME A
PAAERI A W P A R, BRI, EHLEGRE . &
S E R A MR RE . BENS AR U CIP
IS . I, KmME S clPE4, &~
IXREREARE A MR B B, T HLIR REAH H e Hod |
G SUTE BRFE , AR T W B, B R O
A, ISR H A K25 4 W P B 10 2 S W I8
ok

1 8807 (RGO) 1E Mk M BHI EZH AL, HA
R ) B RN GO S A (BB . £
1) 2 T BUR Y € 1) 3 e B AR ), LA Bl ipde i b et
RS IE T T2 BREE X480 SR, RGO

MR SEAR AR i A B 25 . B — T AR AL LA
K S LTS A R A 1] A N DS R K B A T
SEPRN o AEX IR, S EE T L FE A RGO
TRV At A0 30t 5 FE A4 Rt B4 21 BN Ol S 4R o R Dt
WP RE Y 55 — A k0L B LCKE RGO il CIP 3
IR & & AIREGREE AR, DIscE bt
D e A R B ipe e 98 2 T AT 1

A SCEET T — R A0 Sk W R A R
e Al RN AT 2 BREE ML, K RGO, CIP,
R IR (PLA) = b4 RHIE 17 BRES i L 51 &
ZJ5 B R AT BE R LK LR A S 00 R SR A
AR 3D (FDM3D) T ENZe 41, &%) | 1l FDM3D
FTERALE A, FTED s 1R G vk I3 vl s 2 000 75 1)
[, Ol AS 2RI HURE S 8, AR 1% i 4 A
DU 43 22— K B BRI U0 R A R 0k A R AE R
I JE2 ) R 0 P i o

1 XIES
1.1 RF 5

BoR . IR (PLA) K K, 4032D, % [H
NatureWorKs A 7] £ 7=, JE LA 1(a), Hoki e
Sy 23~190 pm; FRIEZM (CIP), FE &tih &5 J&
HBEARAF, EHWAE 1), HBAR5H N 1.56~
3.62 um; £ M (RGO), it 4r41 99.18wt%, #i
A Hummers % A ], 5 E 1(c).

¥ -
g ety
3 _‘./ |

&1 LR (PLA) (a). BEAERK (CIP) (b) AT &4 (RGO) (c) RIFLATE S I

Fig.1 Original morphology of polylactic acid (PLA) (a), carbonyl iron powder (CIP) (b) and graphene (RGO) (c)
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Table1 Composition of RGO-CIP/PLA composite powder

Mass fraction/wt%
Sample number

RGO CIP PLA
0wt%RGO-CIP/PLA 0 20 80
1wt%RGO-CIP/PLA 1 20 79
2wt%RGO-CIP/PLA 2 20 78
3wt%RGO-CIP/PLA 3 20 77
4wt%RGO-CIP/PLA 4 20 76

5wt%RGO-CIP/PLA 5 20 75

Notes: RGO—Reduced graphene oxide; CIP—Carbonyl iron
powder; PLA— Polylactic acid.

1.4 #%% RGO-CIP/PLA £ #f

2 2% T RGO-CIP/PLA & & #) K DSC ith £k
B, PR, RGO-CIP/PLA & & ) K 0 9% 55
AR Ty SRR T, FNES SR T AH 1L
T CIP/PLA B4R, EAK EAEARHE ., E 2K

%z 2 RGO-CIP/PLA E&HK DSC B HFE
Table 2 DSC curve datas of RGO-CIP/PLA

composite powder

RGO
Sample number content/ Tn/C T/TC T,/ C

wt%
0wt%RGO-CIP/PLA 0 113.79 97.98 82.86
1wt%RGO-CIP/PLA 1 112.1 100.38  81.67
2wt%RGO-CIP/PLA 2 112.6 98.99 79.69
3wt%RGO-CIP/PLA 3 111.9 99.30 82.59
Awt%RGO-CIP/PLA 4 112.1 99.65 83.52
5wt%RGO-CIP/PLA 5 112.6 101.24  82.59

Notes: T,,—The melting temperature of the composite material;
T.—The crystallization temperature of the composite material;
T,—The glass transition temperature of the composite material.
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Fig.2 DSC curves of RGO-CIP/PLA composite powder
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Fig.3 Schematic diagram of each part of the extruder
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Table 3 FDMS3D printing parameters
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K4 St RgEs

Fig.4 Coaxial ring for testing of composite materials
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Fig.6 TG diagram of RGO-CIP/PLA composites
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