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Fig.3 SEM image of each sample: (a) FeNi; (b) Bag¢Sro4TiO3; (c) FeNi+2%Bag 6Sro4TiOs; (d) FeNi+4%Bag ¢Sro 4Ti03; (e) FeNi+6%-

Bag 6S10.4TiO3

40

—a—3#
30l —v—4#

r—=—3#%

2F —v—4#

0 e i it e
1 2 3 4 5 6
Frequency/GHz

B4 B4 A B R 2
Fig.4 Relative permittivity of 1#, 2#, 3# and 4#: (a) ¢’ and (b) &"

"

_ 1 (1)
2ne,pf

K, e WEZNHHEE, p AEEHBHE, fE.
Bag Sro4TiOs M HIAIFEAR, LA/, BRI G H P A
Ko BagSro4TiOs fl 7 FeNi &4 Wik 5, &Mk

BRI, S E FeNi & 4 B0k A i SRR AK

B b5 % B AT R AR b i 26 | S TR S
Bayg 6St.4TiO3 &P SL 7L (K345 KA 45 by (1) ik A )
PRt L LA H 5 RIS HL A RE PR R o el I’ 5 AT,
7 J5 5 A MR F RS0 5 R AR A s R
T BagSro.4TiO; .78 T FeNi & 4 ki % [ )5 , % B f7
PR AT RG2S AN K

K] 6 Sk &-BE i AE 0.5~6 GHz 3912 Y0 [ 14 1 FL R e
SSFBRE 2 o & B T SO BURE th AR S e BB LR T S 1
O YR IR O 3 mme. & 6 AT X TR FeNi
Ha ok, U S RSO ) = ARS8l RSB RE I 3
Ko ROEN, RGBIFEELE 2.6 GHz 183 % KEH-12
dB, )5, BageSroTiOs WM K 2% b 547
FEUE ) = AL B B 3.7 GHz A, [A) I Js2 S5 RE U4 A2 248 o
F-31 dB; BagSro TiOs WM& 4%WIFF 5 SR B ke
WA PR 2-27 dB,  JAIC S I A7 B RS I &4 2%
FES I A 30 T 0.5 GHz; Bag ¢Sro4TiOs A 6%
(AR il S S B B VA AT S I, WP e R AN K. 25
ATCUE H, BRI 2% FE S BE R, KRS A T
SRR 35 1 i o
2.3 WEHESH

Al N LR A5 FE B B A B 2 B A1) FE TC VR
ST BURE W [ AR BB i, SR 14 Pk
T-H5 A EEAS AR LRI . PAT H R T NG B
WA LTI, — 50 40 i S S T R B, —
A B T N AR S R 2 A JE AR S, T



11

FRIRVAE . FeNi/BaosStoaTiOs 1% 58 QUK 45 K4 (¥ il 48 B ARSUE B LT 50

*3717

2.0
—— 1 b
—o—2#

15F ——3#
—v—4#

<1.0
0.5
0.0 1 1 1 1 1
1 2 3 4 5 6
Frequency/GHz

K5 KRS
Fig.5 Relative permeability of 1#, 2#, 3# and 4#: (a) '

and (b) u”
0
m
S -10t
g
—
E=]
S
5 -20F —m—1#
% —e—2#
4 —— 34
—v—4#
30
1 2 3 4 5 6

Frequency/GHz

Bl 6 &FF il LU SR B A it 4
Fig.6 Reflection loss of 1#, 2#, 3# and 4#

FH WS 5 A R (1) 3 T HH 5 T o HE S 8 o W e A e
Jy LG 1/4 AT, H SRR S NS U A A R A 2=
180° , Y I1) sz SF Jist 3 A Wy oI5 90 A Vi 5 3800 I S i
(rBE R TE, ROJE o S ket 174 P KT A
HHLB AN
" (n = 1,3, 4A) @)
4 f e,
K, 1 AWRPIRIZIZEE, fo HHEBEINE, & A
BEHAR A 2, e AMPRHEAE N 328, n ROR
MR BEIRZE RN 14 A T AT BRI, AR

t =

m

& VA BERTWAHE IR

B 7 B FE R 1/4 WK T 28 5 060 Y 1 = 5
Fhigk. K7 AR 1/4 K5 2R AR 4 A X
(D WHEAH (=1, RIS MRE A [F) o005 0 2
ST N R R SRR s A5 A ) S A FE AR
A AR S IR BT A Y, IR Z E N 3 mm.
FPE 7 vT %0, S R W G B 0T B 1 A 5 (D
TR IR 2 R 3 mm, X 5 W08 K E R
A3 Bk, AR ERE T, RO R
Bahsean i 1/4 BN E e, W0 E o p, Y.
%ﬁ%J@:%ﬁ%ﬁ%%%EME8%%omﬁs
AT, LR AR o, SN, AR (1)
AL, RPEIRIZ R 6 AN, R £ T, B RO R
FEUE ) v SRS B

t 6 v %, A0 78 o B i SO 0 FE U [n) = A0S )
() 1) 52 5 i R AR 3 R o AR 1/4 KT AHTE 2R,
HE LS B RER TN, 53 2 P

(1) WA BTG BEAR 2 8 A, ) — 358 70 R RGO
B W B R S T AT S (Shiopen)s BB 20 HE AW VR
JZEW s

(2) WM R AT BEAR A AR, IR R 2 T A
TS SR HLTE 8 R Sh1-opens 1 ARG R} P 518 FEL 1 8 452
BB SR S5 BRAR G B RO S e, & St i
Si1-open JE L S (Siishor) > Sti-shore A BIER 2
ST HARE, 5 Ak i 2 B R TS SO PR —
.

WE AT S RE A 1, U S 43 R U A Ab A7 4
R/ A

2811-0pen = S11-shorctELoss=1 (3)
Y, Evoss AWM AL P 508 430 6 1) PR B

K9 4 & FE D Siiopens Sti-shore FEAFAZA M2k . [F]
1 IR A (2 vHE BRI R 2 S S
T S ST 6 1 R R R 2 PN S 453 B o S A DG B

oI 9 M 1 AIAN, RELE ) FeNi & i BUKL AR
2.7 GHz JRSHFEIEAE e K, B 4 FE Ve (R Ak 1y 5 i
SUTREE N 0.5, KM RIBHPTUCEC R e 22, I ¥R
JERERL NS FL I e S AAE Y 0.06, 3305 G il HL i
W R e S S I R AR e AT — e =, RAEE
TN . FeNi A& Mba 0B 5, R
WU IO, XA LA R 1 B R AERE: &0t 2%
Bag Sro.4TiO; (W7 5, WA REBH BT UL IE 1 e 5
V2 BT A e N 0.38, ST T H R I S S e
28 ik WA RE PN R S S S SO R A A, T
WAHH FEUR R REEEIE T 00 4% 6%t mINE



* 3718 «

Wiy @A RS TR

48 %

14 0 20 0
! ) a —m— Thickness curve b
12 ——Thickness curve —s—Reflectance curve
—>—Reflectance curve % 16} ! {g =@
10f 4 g | 3
o ! @
E g S 2t | S
e 2 § : -16 §
or 1-8 é.j = 8r : 3
af 2 ‘. %
Sl al ! 124 &
o R O A 2] T T L a3 | R ———
-12
ol— - - 0 — 32
1 2 3 4 5 6 1 2 3 4 5 6
20 0 20 0
—&— Thickness curve —m— Thickness curve d
16F — Reflleclance curve % —vy—Reflectance curve m
! 1s 2 ' ! .-
: S 17 &
12+ : = 12F 2
£ ! 2 £ ks
! a 102 2 162
: T 2
at ’ =
"""""""""""""""" 24 ... ee—oe---——-d 4
0 L 0 L L L I L
1 2 3 4 5 6 1 2 3 4 5 6
Frequency/GHz Frequency/GHz
7T BRI 14 N K SRR . A RE S R £k

Fig.7 Curves of 1/4 and thickness and electromagnetic wave reflectivity of 1# (a), 2# (b), 3# (c) and 4# (d)

12
—m— |#
——2#
10 - 3
—v—4#

6M

1 2 3
Frequency/GHz

B8 bR o BRI 2
Fig.8 NEIA of 1#, 2#, 3# and 4#

0
m b
3
® -4t 10k
2
=)
2
3 -8 20+
= —5,
S I 11-Open
~ 11-Open
-12¢ 5|1 Short 30+ —* Sit-shon
2 3 4 5 > 3 4 5 6
Frequency/GHz Frequency/GHz

20+

T a5 6 30

SRR BRI (BN, LR R R R BEE T o,
5 2% (8 A AR B LL.

R AT, AR e 15 bR G
I 5 5 T S Bl 3B B O B P
PEREAT S, W bR DC A 1T DA 28 2 v 0,

M=ep" &'yl (3)
AR (3) A UCHRSE R, AR M T
0 I, MLPHFUCHMEREERAE . & 10 Hy &RESR TG M 1
B A A I 2 o 1 10 T, £ 00T IR (K Ab R
M G T UG AR FeNi & i08y, RUIGAIS T
PR BB UTRERE RS, X 151 9 LUK 1 TR T iE
IS 95 T SR, 5 R IR
FeNi 2 4 O 5 S5 BBV 135 44 15 LU DC 1245 56

-10+

—*—S11-0pen

—a—S

20F

11-Open

—e—35,
11-Short —®—S | Short

2 3 4 5 6

Frequency/GHz Frequency/GHz

Bl 9 ZAE Sii-opens Sii-shore £

Fig.9  Sir-opens Sii-shorr Of 14 (a), 2# (b), 3# (c) and 4# (d)



11

KR FeNi/Bag 6Sro 4 TiOs K% 7C 20K 55 44 (1111 % ARSI B WL EET 5T

*3719 -

x1 BSHEMERSFRBEERIRL. SRESEFAR M E
Tablel Energy distribution and M of each sample at the peak

frequency of reflection loss

fIGHz  R/dB Reflective  Reflective of Internal loss
energy front-interface energy
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Fig.10 Impedance matching curves of 1#, 2#, 3# and 4#
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Abstract: BagSry4TiO; powder was prepared by sol-gel method, and Ba¢Sr4TiO; was mixed with FeNi alloy powder by ball milling
method. FeNi/BagSrp4TiO; composite with three different Bag¢Sro4TiO3 powders was successfully prepared. The morphology and
composition of FeNi alloy micropowder before and after the addition of Bag ¢Sry4TiO3; were analyzed by scanning electron microscopy and
X-ray diffractometry. The electromagnetic parameters of FeNi and FeNi/Ba¢Sr4TiO; composites were measured by vector network
analyzer.. The results show that the irregular granular Bag¢Sro4TiO; powder can be successfully prepared. The Bag¢Sro4TiO3 powder is
mostly coated on the surface of the flake FeNi alloy powder, and with more BagSro4TiO3 powder addition, the thickness of the coating
gradually increases, and the shape of the FeNi alloy is gradually blurred. The Bag ¢Sro4TiO3 powder coating layer effectively reduces the
dielectric loss of the FeNi alloy micropowder, improves the impedance matching performance in the low frequency band, and improves the
low frequency absorbing performance. The relationship between the peak frequency of reflection loss and electromagnetic parameters was
analyzed by 1/4 wavelength interference cancellation theory. The reflection intensity peak intensity was analyzed by interface reflection
model and material impedance matching.

Key words: Ba(Sry4TiOs3; FeNi; low frequency; electromagnetic parameters; absorbing properties
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