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Fig. 1 XRD patterns of SrygReq,Fe;;3C0y,019 (Re=La, Nd)
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Fig. 3 SEM images of Sroglag,Fe;;3Cog2019(a) and
Sro sNdy 2Fe11.5C002019(b) samples

2.2 SrysRegFe; 5C00,010 FIREIERE ST 1T

&3] 5(3)}5)? NN SrogReg Fe;; 3Coo,019(Re=La, Nd)
FE GO AE SR T IS AR I 2. B8] S(a) Pl L, FE R
() M, Z 20 LB T2 R BN, T H R0,
La* B FE 1 H MR 5. g sy, b
TFHBAREI N M A —E 3, La’ B4R A N
BRI MAEE, BUE I H W 258 T 5 W,
SrosLagaFeq; §C002010 ] M A 58.08 A-m*/kg, H, N
362.0 kA/m. AHRIFFER, La' 52 et (R BRI
SRAFHE R RBE TR, TS AR R M
BEAh, La® BUR Sr 3 m Feo (5 4% 2a IREAAL . X Fhsk
Rl g1 12k AR BB & AE FT RN GE, T8
FES ) H, 38R0,

(@) Fe Spot 4

Fe

Co Fe

La sy Co

& R MCQ __ Sr Sr

0 4 8 12 16 20
Energy/keV

(b) Fe Spot B

Fe

Co Fe

Nd Nd (|Co

S

o Sr | Nd L S

0 4 8 12 16 20
Energy/keV

4 SysReg Fe;;§C002019 FE i 4 EDS i
Fig. 4 EDS spectra of SggRe Fe 1 §C09,019 samples: (a) Re=
La; (b) Re=Nd

60 +(2)
2 30¢ f
an
ol
N.E O
=
= 30t
—#—SrFe;; §C0,019
—e—SrygLag,Fe;; §C0y,019
60| —I“'—Sro.sNdo,zFen.scooAsz
-800 -400 0 400 800
HJ(kA-m™)
b
360 '( ) !
R ELJE
w 2
£ 340 E =
5 s £
4 v 157 <«
= 320 E Ew
I Sr2*: L 156
00 I 0.118 ;
0.118 0.116 0.114 0.112

ITonic radius/nm
& 5 SrygReq,Fe; §C00200(Re=La, Nd)&k& 1A i i o] 2%
K Ml H,
Fig. 5 Hysteresis loops (a) and M, and H, (b) of SrygRep,-
Fei1.5C00,019 (Re=La, Nd) ferrite



344 hEA O RYR

2020 452 H

2.3 SrosRey,Fey 3C0200 IR TGS H ST

SrosRep Fe; 3C0p2019(Re=La, Ndﬁi mh ) FL G 2
HBEIR A 6 Froax. HIE 6(a)A(b)a] I,
SrFey; §C002019 FIAT AR FERE /7 AN A2 1) 1] J ] LA i
La* I N&* B3 3G 8003 . 7E 2~11 GHz SBLA
La " fl N&' SRR NEE s HERT
SrFey; §C002019 5 S FLHHL & A8 72BN T A B
#BLL SrFe; §C002019 B K . Srgglag,Fer §C002019
N e BB, BA RAFRERRE: Bl
FE AT IIIE N, SrogLag,Fen sCoo201 I HLH L £” 18
fE 2~7 GHz BB A SUE T F%, T )5, 78 7~18 GHz SiEL
PRI SrogNdgaFe; C00,019 HIA HLH 4 &' {HAE
2~12 GHz WCECT, ZJRBEEMARIIEM, o il
LRI HPIRE : SrosNdyoFey 5C002019 HIAT HLH EL
&" {HAE 2~18 GHz SBFEA R H 2218 BT .
2 S TR B R BORIE T B AR AL B T AR A
(B FLA AR WAl LA TR A 55 4 Rt 7E6
BN, BB T IR AL TR 1A F AR A 3 2R
B, BTMLEFRERES S EER Fe' il T
EARAFE, e N A% Pl 2 i i R
ARRIRAE , T RUBOR R B A R AR 1, A
i AR A LU BOR R B

HE 6(c)RI() AT, 5 N B4, La™ Bk

6.6
(@
—=— SrFe;; §C0y20y9
% 641 *— SrygLag,le;; §C0,049
= +— Sr( gNdgFey; §C0y 20
= 62
§ 6.0
s
%58
5.6 L 1 |
2 6 10 14 18
Frequency/GHz
1.3
(©
=— SrFe,; 3C0(,0)9
xR 12} o— SrygLag,Fe; §C0y,019
é 4— Sro gNdg,Fey; 5C0g,019
=
8 1.1
:
a
3
& 1.0

0.9 L
2

Frequency/GHz

Imaginary permittivity, &”

0.5F —— SrygNdg;Fey; §C00 ;049

Imaginary permeability, "
o o
oW

6 10 14 18

X R A REME I R BOR o St sLag oF ey §C00.2010 FRIHE T
2 ' AR E L StFey; 3Co02000 A T —E M2,
SrosNdg2Fey; §C002010 FIHE T ' Y5 StFei; sC002010
FOAH EE AL BN . BEA S B 3G N, SrosLagoFey -
C00200 HIHE T3 ' {E1E 2~13 GHz SEFE AT F2, 1M
JaiEAE K, 75 16 GHz A BRI . Sroglag,-
Fey5C00,019 MIHE SR 1" HEAR I SrFe); 5Co0,019
AT —E R, T SrosNdgoFep; sCog2040 T3
u" ENLE SrFe); gC002019 A — 2 FIFEAE, 7 16 GHz
FAAE LB B AR . ER 2.2 A e,
Lo’ 15 2% BEEIE KRR S My, MG 58 T FF & I RE AR
FERE

Kl 7 Fi7nN StFey; sC0020 10 FIA[FIFE 15745 2%
FE il 1 A HL A A IE V) (tan S, ) A 4 AT A7 IR 1)
(tand, )o HIE 7 A7 0L, La*"3B24FE i A B E ARG
SURELL Nd 54 bE S 00T AR . P10 tan 5, 7F
2~8 GHz W TS, 7£ 8~18 GHz WZEE LT+
J5 B, Lo’ B4R I MER 0.08 Zidi. BT
tan 5, 7F 2~18 GHz ML N AR FEAAE, La’ 574
A SR8 0.40, Nd¥ 8B 4 FE 5 T2
2.00 IXULE, SO RE O HUBE R A MRS FH 28 R
RIEAVAE N T H AR R BRE AL AR A E 3L FAE T, 3T
TRl RV IR RE

1.0
(b) —=— SrFe,; 4C0y,0)9

0.8 —e— Sryglag,Fe; §C0),019

ol —a— SrygNd,Fe;; §C0) 2019
0.6
o \Mﬂwﬂ
0.2+

0 1 1 1

2 6 10 14 18
Frequency/GHz
0.7
(d)

*— SrFe;; 3C0(,019
*— Sryslag,Fe;; 3C0y,09

0.4 [ o e,

2 6 10 14 18
Frequency/GHz

(=]

@ 6 Sro‘gReo‘zFell‘gCOO‘zolg (Re=La, Nd)@i’f&ﬁg E‘Jﬁ %ﬁﬁ%nﬁﬁ%ﬁ
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Preparation, characterization and absorption properties of
SrosRey2Feq1.3C002019(Re=La, Nd)

LIU Yuan, HE Zhen-xin, NIU Zi-rong

(Rocket Military Engineering University, Xi’ an 710025, China)

Abstract: SrygReq,Fe; 3C0y,09(Re=La, Nd) composite ferrites were prepared by sol-gel method. The structure and
electromagnetic properties of the powders were characterized by X-ray diffractometry, scanning electron microscopy,
vibration sample magnetometer and vector network analyzer. The results show that the powders are pure lead-magnetite
ferrite, and the properties of the samples doped with La®>* are improved more obviously. At room temperature, the H, of
the samples doped with rare earth ions increase to a certain extent, while the M, values of the samples doped with La**
and Nd** are similar, while the H; value of the sample doped with La**is significantly stronger than that of the sample
doped with Nd*'. M, and H, of SrygLag,Fe;; §C002010 are 58.08 A-mz/kg and 362.0 kA/m. The complex permittivity of
ferrite samples increases with rare earth ions doping. It can be seen that the dielectric loss and magnetic loss of the sample
doped with La®" are improved more obviously. The peak reflectivity of Srgglag,Fe;; §C0g2019 first decreases and then
increases with the increase of thickness between 1.2 mm and 2.4 mm, and gradually moves to low frequency. When the
thickness is 2.0 mm, the minimum value of the peak reflectivity of Sryglag,Fe;; §C0p2019 is —27.8 dB (11.8 GHz), and
the absorbing bandwidth that less than —10 dB is 5.2 GHz (9.5-14.7 GHz).

Key words: ferrite; rare earth doping; radar absorb materials
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