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Study on Electromagnetic and Microwave Absorption Properties of Carbonyl Iron Powder
Coated by SiO,

LIU Xiaotong, ZENG Yuansong, WEI Guoke, YIN Yichao, ZHANG Hang, GAO Lu
(AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT] In order to study the effect of surface coating time on electromagnetic properties and microwave absorbing
properties, carbonyl iron was coated with SiO, by hydrolysis of tetracthyl orthosilicate (TEOS). The elements and chemical
bonds of the samples were characterized by XRF and FT-IR, and the surface morphology of the samples was analyzed
by TEM to determine the thickness of the coating. The electromagnetic parameters were measured by a vector network
analyzer to study its absorbing properties. The results show that the surface coating thickness is about 40—-60nm. With the
coating time prolonged, the thickness of the coating layer gradually increases. After simulation, the absorption peak of the
electromagnetic wave after coating is moved to a high frequency, band width (R, < -10dB) increases significantly. The
sample coated for 2h has the smallest reflection loss, the lowest peak value is — 45.18dB, which shows good absorbing
performance.
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Fig.1 FT-IR of carbonyl iron with different coating time
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Fig.2 TEM pictures of carbonyl iron powder under different coating time
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Fig.3 Relative permittivity change under different coating time with frequency
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Fig.4 Magnetic permeability change under different coating time with frequency

R A R W MSCATLEE 10 S ) L R e R AL 1 RE A 2
TREPEFNA FLVERE AT Y PR RIR00 , RIS 2 R AF i BHA DL
BoPERE. X T MM R LR A PUE |2/ Z| 55T
BCHE R T 1.0, DL S0 H G 0 R W A R R TR AN B T
SR A A B AR PR

I FL P A NG A REAE by W e A A B 4 1 A e
PEFENLR, 7T LAST 5 tand,=e"/e" Fil tand,=u "/’ Ko
TN, AR R A R A L B 5 A
BRTET tand fhER5 |Z,/Z)| thZk.

MIES (a) (b)) /LA Y BRIE BRI 1 2~18GHz
JEEIN EEUSFE N T, KIS (a)H, 288 Em
FRIEBRINAE 8~18GHz Y[ tano, (EAT FrkEAI%, ikt F
K5 (b) Mk, T Si0, W & HAR/N, ik tans, 221k
RN, 5 (¢) R |Z/Zo| M2k, 425 Si0, X422k
HEHESEM N AL S PRSI TE |2,/ Zo|=1 B XT g At
HRMEAT AR, L7 /10 1Y) S10, Xk B4 A 4 BHL 47T DC i

R — e

W6 (a)~ (c) lLAFE H, 2R 5 e X T
W 1k E AR M AR A, AN A 7 [ — JEE T A R A 0
8, WA Ry < —10dB RS e . X T [F]— 5
AN A o TR P i U 5 A 3 S T %) 85 e 40
05 1R Bl , WS40 IS SHURE it 26 B AT A8 b ) A AT A
£ VT PR, [FI R, < —10dB I R0 R A5 38t ] 5y
O RSN, LA, R, < —10dB A8 55 Bt b4
BRI A S T3 i X Tl — A b AN R T
FEPH AR B SR REE R, AR BN - Bl 52 )
I WA [ AR 1) 2, I HL A PR TR B e — s 21
UMK, FEZIEET W T2 B BH BT VC FCARAE B
AT AR UG A B

T TEOS T, BILP G S8k
AR YD T W I )2 R BT S T 68 R Tk 2 R
e A REE A B B, K6 (d) RARME

20194E 55628 552210] - Bt &R AR 85



,—‘? N »
m%lﬁx RESEARCH

1.0 -

025 -= Oh -+ Oh
- 2h - 2h
020} -a 4h 08| -+ 4h
~ 6h ~ 6h
_ o6 8
“
8
041
0.2
1 1 1 1 1 1 1 J 0 1 1 1 1 1 1 1 J
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Hi % /GHz $ii%/GHz
(a) tand, (b) tand,
<
~

Ji%/GHz

14

() |2,

ES5 tano5RRITICE S

Fig.5 tand and impedance matching curve

R /dB

2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Fi%/GHz Ji%/GHz
(a) 1.50mm (b) 1.75mm
0
[ T ) PO \ S
-20
[as)] m
= =
& 30L -=0h & 30| -= Oh—1.50mm
—--2h —e— 2h—1.50mm
—a4h —— 4h-1.50mm
40+  —~6h 40+ -~ 6h-1.75mm
—-8h — 8h-1.75mm
-50 L 1 1 1 1 1 1 J -50 L 1 1 1 1 1 1 J
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
$ii%/GHz Ji%/GHz
(¢) 2.00mm (d) S aERR N RO R E

Blo R[E% RSN R 8 R ST 45 4 #h 2%

Fig.6 Simulated reflection loss under different coating thickness and coating time
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