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Abstract

Microwave absorbing materials can effectively absorb electromagnetic waves and avoid their ref-
lection, which are widely used in areas such as war industry. A series of epoxy resin/SiC/Ni com-
posites were prepared by simple mechanical mixing and their microwave absorption behaviors
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were investigated. It was found that when the mass proportion of epoxy resin was between 20
wt% and 30 wt%, the microwave absorption behaviors of epoxy resin/SiC composites improved
significantly with the increase of the mass proportion of SiC. In the epoxy resin/SiC/Ni composites
with 20 wt% epoxy resin, the microwave absorption behaviors of the composites improved first but
then deteriorated with the increase of the mass proportion of Ni. The sample with an epoxy re-
sin/SiC/Ni mass ratio of 2:7:1 and thickness of 1 mm had the minimum reflection loss of -13.26 dB
and bandwidth of ~1.65 GHz, which meets the basic requirement for microwave absorbing mate-
rials, and is expected to be a good microwave absorbing material in the 8.2~18 GHz frequency range.
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1. 5|15

WA R & — W] ARSI FRA0RE . REAIRE S5 WL FE i F R ipk B B A FL R jple DX By 2, AT
A RO G NG R R ST A RLL], W T E T, RASSSAAIEEEENE L. TIRREE TAE
NEEEAES T KB AIRE. S5, H S RAUEREES 1[2], 3027 KA QU ORI L B & B R B
NG iR L[3], WEARIRI 2032, R b b 2 ioh &% B s R R — M k4],
T8 1K W ) R AR T — WA 2~18 GHz, R K 22 B A R F 70t BR AR R TE 2~18 GHz [4].
WF AW A RE B S % R (AL dB) LA A R < —10 dB [ T 5 K S i 8R4 R W 1 BE[5]: R %
B 1 HL R IR AE TR AR 2 S S T AR R SR AR BE BB B /INTR 38 14 R B 27 [6]; R < —10 dB M BH AL RE
BEIR I 90% LA H I FE B e, T UCAARIE SOR I T R, A T ORI P R A (7] X TR
AR, R AE I AR A e A Q) AR H E Al RENE #E S % kKR [5] [6] (A1 Z AR
T EH B2 NS, o o 2 BER R F RGN BREL, {2 B AR (AL Hz), d 2R (B
A2 mmy), ¢ B 2.997925 x 10 mm/s) [8]):

Z= F tanh( j2md J,urgrj 1)
g, c

z-1
71 )
WA AR s P 0 R A FEATL I P 43 g R BELZRY L W o BRI A0 RE B [4] [7] PR PH B ) 3 B0
i L PR AR B A S e s LAY T TR R R AR 3 A B AR A 5t TR S A AR AR ML R WA R e, TR
FERLMR A R 3 B P AR W IR E . B SRILHRATTRE DL A I B AR S5 WA A FEATL o WA AT P8 [4] [7]
WRALIE(SIC) & — Rl B/ I B AR [4], 2 BAREEA AR R I FE I e &, BUFENLIR LR B O
[2]o BRAEEA R P PERE T, T H BA SN Wit E . RS A [2] [9], AHESUER. 2
AR AR, DR AR A e A R AT 5 1) B A [10] . SR — BRI RE AT R R M e, 38 R
I E MR 4 B SR Tk SEBLX — i [11]. b, Wik, B, BES RS, mikEE S
WORLAT [E] ) He BRI FE AN o ARAE, A5 B SRAS R P RS WA BH[12] [13] [14]. % Tk, ASHFFUHs

R(dB)=20log
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PIREM BB AR EER], EERTEINEM AR E SR T X B (8.2~12.4 GH)AI Ku B
(12.4~18 GHz) HL WG MR M g« 8 SR FOBRALAEE IO & 5 AN S AR IR B B AL A 52 & BRI 1
ISR, 1T Jo I 4% 51 [ 2 S FE A S I o & o Lh, i T A 1 2 8 06 I S8 IR T AR 8 2 A R 8 12
Fj=AIT

2. LISt
2.1, MRl

SEEG B FH IR RN B R (B B T A S &M EHE IR A R 477, 4l 99%, RifE 5~15 pm). HE4HEF
(FAETEHAGEMEARAR LR, 405 99.9%, KifE 0.2 um). HEMAEC A, 5 G EEH
() EA4 P JIE AN SRR (L1 650 ISR o SCEQ LI FE T AR, AL 53 o & L (A W i ik
LA N 3:7. 3:6.5:05. 3:6:1. 3:55:1.5. 2.5:7.5. 2.5:7:05. 25:6.5:1. 2.5:6:1.5. 2:8. 2:7.5:0.5.
2:7:1, 2:6.5:1.5, HAREMIBREREMAN E44 AN PERFN 650 A E WA NET L, X+
A FER LIRS 5 AT A, R R AT A AL EE AT TS (A0 1 BTR)

Table 1. Information of the prepared materials

* 1 MHHIERER

SRR SR 2H fRI AR 45
FREM G 30 wive BRALEE 70 wi% 37 1
IREM G 30 wt% BRALEE 65 wt% 4 5 wt% 3:6.5:0.5 1
IREM G 30 oot fiE 60 wt% 42 10 wt% 3:6:1 1
PR g 30 wi%e BALEE 55 wit% 4 15 wt% 3:5.5:1.5 1
AR IS 25 wit% BRALEE 75 wt% 2575 2
RS G 25 wit% BRALEE 70 wi% 4 5 wt% 2.5:7:0.5 2
IRAE TR 25 wi%e BfLEE 65 wi%e £ 10 wi% 2.5:6.5:1 2
EM NG 25 wt% BRALEE 60 wi% 45 15 wit% 2.5:6:1.5 2
PR g 20 wi%e BRALEE 80 wi% 2:8 3
IREM G 20 wt% BRALEE 75 wt%e 47 5 wt% 2:7.5:0.5 3
REM NG 20 wt% BRALEE 70 wt% 45 10 wt% 2:7:1 3
IR IE 20 wi% FRALEE 65 wi% £ 15 wi% 2:6.5:1.5 3

FRT RS SRS 30 g, MR LB SAHSE, REBEESGY, BRI
FORYIFR R, SR JG KR G S R B e BRI E IR SEE ik FefE e i, HYIEINL. B IR
W ARNN AT it 2R A R I8 P R X 222 SR KR b v RS . K3k 22.86 mm x 10.16 mm x 2 mm (8.2~12.4
GHz fi S IR), /B 15.799 mm x 7.899 mm x 2 mm (12.4~18 GHz [k SR .

2.2. MEREMRFNLEIRAE

W I BRI FE o LR 3656D 2% & M 2% 73 AT A (VNAY), SR A I A 2R s M HR S5 i B A e B R
MR E A B R BN S5, A (Q)M(2) TH R H S SR 96 5 . MORH A K ZRAE MR A Rigaku
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[ X S AT 5 0 M AL (XRD) A € Ea AR IR 2L 18 F Phenom Pure 45948 Hi 45 (SEM) WL 5 & A1 RHE
RIS, &) Zeiss $15 B (SEM) i X S £ RENE 7 #r (EDS)#f i R Il LI B ARE

3. &R5i1T1ie
3.1 RUESEMNHFENERLEEST RN

H TR S5 7P SR B R BT — 5 B FEAFEVERE[15],  [RIAT 0 SESE R TR UM AR AL TeE 52 5 4
R REBE IR AR (5 ELI AR a4, M 3:7 A9 2.5:7.5 FE LR 2:8 K it v ide HH W it ME R e Y
T J5 XA S /INEEL P 5 B S A R S G — 25 18 . e 1 o, FEAMPRHEZE AN 2 mm KIS 0LF,
3:7 B IR 1 BE B AR S 2 Rumin 1B KT 2.5:7.5 RESL, EE T 2:8 BEM B RET R HRAE X-Ku
WEA B, HI Rupa M 2.5:7.5 FESIOEEIL, DRI ERE— B4R 2:8 FEAAT 2.5:7.5 FF 5 AR
PERE . DAMRHE S/ W R B 05 3 AN RS FE IR SO i AR A%, BT DA AT i i B bR 45 21 2:8
P T S5 i 256 2R W L 1E 1T 6T BL 2:8 RN 2.5:7.5 R S IR M R . 1 2 o, TEARHE 38 1.5 mm
ML, 2.5:7.5 FE AL 2:8 FF Al FE X B SO 2t 2638 B U AE,  H. 2:8 #£ 5 1) Rumin N T 2.5:7.5
FER) Rimins 8 2:8 B S AE A SLIG AN 5] LU A7) B R S8 MR IR AU R 52 A D RE R e 1k R e, BD 24 34 560 NI
i ELAE 20 wit%~30 Wil , it 31 SR R B A 2 G A R i A I e o, B R PR RE TR

3.2. REENTEWE/BRLERESH RN

i 3.1 FI%N, ASHFITH B AT IS 15 L 20 WiOel 55 = 4LRE W IR I BE, R FTAEINEM IS 15
Eb 20 witdolHl e M BL T, ARk & S IR A R I PR A PR P RE R . ] 3 BT, 7R
MEHERESS Ny 2 mm FITEHLT, BEAE SN 5 LU m, R AR B A MRS R ) Rmin J0 23
FEARSEA BTN, H 2:7:1 FE 50 Rumin 5¢/0e T 3 7 2:7:0 FE SR M BLIEAE, ToiEIRIG AT 56 5, AT
T SCEARH R U SHANF R R 2:7:1 RS DR AR R . Wil 4 R, 2:7:1 FERRTEA R
JERE A 1 mm B Ry min AE14 $1-13.26 dB (7 16.43 GHz 4bER{S), Z%{l ©/NT-10 dB ) S5 RERUE[7]:
AT B2 BE 29 1.65 GHz, Witk PE BB AR T 25 e e S5 ] 4% (1 B0 [l B AL B 4 4 R A IR A AR 16]

0 x T : T v T 7 T
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Figure 1. Reflection loss curve of epoxy resin/SiC composites with
thickness of 2 mm

E 1. BE 2 mm BIRER RS SR R 5T R ihzk

DOI: 10.12677/ms.2021.115069 596 PR R


https://doi.org/10.12677/ms.2021.115069

0 T T
2L
o
T
% 4|
[7]
o
|
[
S
[—
[}
14
8
-10

Frequency(GHz)

Figure 2. Reflection loss curve of epoxy resin/SiC composites with thickness
of 1.5 mm
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Figure 3. Reflection loss curve of epoxy resin/SiC/Ni composites with thick-
ness of 2 mm: group 3
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Figure 4. Reflection loss curve of the epoxy resin/SiC/Ni compositewith the
ratio of 2:7:1 in different thickness
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R M A TR AR B S AR A A B, IR TEZ R A M RHE TR R & S A W AHAE i, 4Bt
FLLFENS 2:6.5:1.5 AR IR/ AR/ A M RE i EAT XRD K. XRD 3% Bl 5 fox, A7 LU
2:6.5:1.5 £k =% i 6H-SiC(PDF#72-0018) Al Ni(PDF#87-0712) i i AHALEL, TH B M4, FWER
G IR PR AR A KA N o T 5 = AR TV AN R AR T, gl SR mT AU B 28 =4
FE G HTAE A
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Figure 5. XRD pattern of theepoxy resin/SiC/Ni composite with the ratio of
2:6.5:1.5

5.2:6.5:1.5 A MBS ML AEAR E S M RAERAY XRD iEE

6 F2 55 = HLPUMEE B SEM B (BOK A% 2 1200x), ME B4, M B340 0)=2 2:8 B4 2:7.5:0.5
FEdhy 2721 FEfh . 2:6.5:1.5 Ffdh, WTRLE HBEESES BN, S /NIREEg 2, ke n) KRk
AR W15 /NIRRT K (0 KR B RE . it — DI IZ T 45 51, AR T iE 4%
XF 2:6.5:1.5 FIMSEM B/ AL RE/ R 5 A M RS Sh 34T EDS Je &R i, IS R 7 fros, nl LR HiBk
R IR TR AT B, X RIE 7 1) SEM B s R BURI AL B s TR e R RIS 5104, AMERE
TR ARE P R A, R AT DA o2 1 (/N A AR, T K 6 KBk A2 ARt I 6 JE R LA H,
WRAHE R URLAE 28 =20 & ARG R A5 5], AR B /NBURIZE 2:7.5:0.5 FE &R 2:7:1 FEf 1) SEM B e
2 LRI S R U AR, HRTE 2:6.5:1.5 KRS LI/ L T — 2 R, XS T
2:6.5:1.5 P i %A BIUA AR ERELL 2:7:1 FF i o
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Figure 6. SEM images of epoxy resin/SiC/Ni composites:
group 3 (Magnification 1200x)
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Figure 7. EDS results of theepoxy resin/SiC/Ni composite with the ratio of 2:6.5:1.5
7.2:6.5:1.5 R EMBE/RRALEEAR E S M RIERR) EDS 58
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1) IR o ELAE 20 wt%~30 wi%Z RIS, Bl B AL T Jo 52 LU A5 R38R S8 AR/ AL I 2 541

BHA R PE e R E A BT IR IRIBRAIE LU 2:8 BORFE B 1 e e

2) FEMEMNE & LTy 20 wio A SEM IRBR AL AR S S AR, BEE SRS RN, ZE SR

WRIBENE RESE 3 v PR, PR T Faf ) i AT 2 A UL 1) SR 2

3) PR I /RALREVR I EL B 2:7:1 BORE FL7E 16.43 GHz MBS R AR S5 % —13.26 dB, iy 5 i )

N 1.65 GHz, Wit PEREIL B T HEATDR, A7 B X-Ku BN PR AR Wb
E&UH

EREPNE iRl P Sl
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