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Fabrication of Ba-Hexaferrite Quasi-single Crystals and their Magnetic Properties

LIU Jun-Liang, GUO Cui-Jing, ZHANG Wei, ZENG Yan-Wei
(School of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: Barium hexaferrite (BaFe,0,,, BaM ) with large uniaxial magneto-crystalline anisotropy is a key
gyromagnetic material for the millimeter wave device.  BaM quasi-single crystal materials with a grain orienta-
tion degree(GOD) of 99% were successfully fabricated by using nano-sized single-domain BaM crystallites
as the starting materials via press-forming in magnetic filed and sintering/ with minor liquid participation. The
as-fabricated BaM quasi-single crystals were characterized with the saturation magnetization of 4654kA/m,
the coercity field of 9.552kA/m ‘and their formation mechanism was also discussed.

Key words: Ba-hexaferrite ; gyromagnetic ferrites; quasi-single crystal structure ; liquid participation sintering

IAER , 2RI/ NI RIS AL e Jie X
A r B E 1 R AR AR A RLPE RE AR HE T B v AR,
W) B R R P 1 9 4 A 8 A B R
A N #% F AE 500 ~ 5000kA/m, — i 3E FHFAE 1 ~
30GHz B TAE [T DAZS SRR S8 A4 A LY (1) 7 A 4k
AR T HA B R S ) 1 (H, ~ 1353kA/m)
AL 3E 1T 30 ~ 100GHz [ Be. FIHIZS Mgk &4k |
e Qi AR s et 7 I i 7 e e ot S R A 2 I
() D BRGNS 2 T ZE K e 1 AR A 200 1
SRR TR PR T g 1R A R AL RN R AR
EA VAV L IE SR N YR S/ e R N SRR R B
( Ferromagnetic resonance linewidth, FMR) £ K F
159. 160kA/m""™ 33 004K T RS 5 1 476 ABURE RS o
A TR, RS TE TR I W TAE. MHELZ T, il
BRIRIUILIREE e/ T 7. 958kA/m'® (il T2
A KGNS 55 AR e LRI AR . ik
X A AT AT 3R AR 22— 2 i 28 R T 2 W Ak T ]
o R T ) PRV B S R L S AR B T, R U

WA 2008-09-18, RS HEI: 2008-11-24
BEE&WH: ma LKA 34 (BSCX200707, 2007)
EEEA: XRS5 (1982 -) 5 a5 k.

AT BRL 7S AR IR SRR A L 22 UL S A R, LA 4%
I RO TR TN LR 22 W Ep )
AR, T A5 SRR Ak T IR Ak 4 L i 2 9 R B Dk
I X ER R T 7 , Chen 28 2 fe e B G718
RUFIAE 1300 ~ 1400°C 4fi [E A e 4h 15h 15 2| R4 56 /)N
T 23.874kA/m BYHESGARL. A TAESR 7S Mok
SR i B SR A S T o 44 , 38 3 5 i 17 o s
Ha) S A | S AL B DL R R AT S et A i
T2, A 2 T Sbi v ¢ FlECa) B Rk 99% 1 7S
PR B S RE, I i v B R R 1 S 5 4
FRESREVERE AT T I RAL , X HAOR A 2 5 1 45
FA P S AL B AN IEAT T 58

1 X
LA G 1 AP 45 010 AR S A A

W40 i (b (100 ~300) nm x (20 ~40) nm ) Jy JFARH
R W DARFI R 1: 1 S0 BUE S 5 TR A RIS 0 5s

BIRBER A : BHeff, #4%. E-mail : zengyanwei@ tom. com



600 VI e

$24 %

Horp U IR 20 B8 HLAE 1193. 697kA/m 37 i
WORLER A HES. PRIFIMEE S, SEAT T RE 7 17 B o
J& 10MPa, 15 21| 5 oR7 58 23 BC) 1) 25 36 (b 25. 0mm x
5.0mm) , PR 251 AL B (60MPa ) LR fmy 51 14 S0
FE. AR RV (A DTA gh & $ A7 0 RHE B (R R AE
1070°C A AR H B, 17 1280°C Sy H BUIE X4 VR AH F AR 1
SRR PR 285 S50 b A BB ) A= K A B A TR, BT
FRERARTEZS A4 DL 200°C /h FHELZE 1280°C , {515
10h J5 FE I RFTRAT BPe 2 Hebs . widd Y | 56 e A
PG VR DA R Be 2 bt i R B ) #1)F XRD (ARL
XTRA, CuKo ) 38 FEAE , M 5. it 2k R 400 1 T el 245 440 FH
SEM (JSM-5900 ) i#£4 7 3RAE , - FI4IR sh A b g it 1+ ( VSM
HH-15) 43510 5 Ho 18] Y1) 7 # i (3. Omm X 2. Omm X
0. 5mm ) 3 [61 -4 7 A FLA MG ARG 12k,

2 RS

2.1 ABRSEAANKEEBEANE

HRE X S EATT SR I, Ak i — 7 a1 B )
fHFC XRD L3 A% 1 s T8 AT S 5 BE S n. by o o
TR SR E R S B R RN 235 R v AR BB ) 40
B SCSREER ] B ( Grain orientation degree, GOD) 4 ;

p, - P,
GOD = ,
1-P
3 1(001)
P = (1)

2 [1(001) + I(hkl) h k%0 |

AP TAR T a” 3 3 Fe R TERLHES AR ) HE S Y
DU, I ChkL) 2275 (b T ChAL) BORT S 95

K125 T TS B S L S A el o ik
FRAN K e 4 TC AL Y 7S F 0Lk A4 1) XRD &1 3
FLAE S, i S A LS B B GODAT ik
0.51. ATLAH  FEREA ISR SRR, IR P RE
SOMRRIURLZ [ EERERL ) o MG A TRl HES (R ATSA
DER T RN BE e IEE SRR S Se i HE. i T
ORI S EE F5E8H 3 T G T 0RE ) 2 T AR, SRS UL A% 2l
S w9 R LT ABORE PR AR, BT T A RE B 1] 7 J0AE 32
BN HABR SRR R/ NIORL 5%, DR R
FOURE T AIURE 2 [ P B P BE AN 50 4 B ). ) g4
23 1280°C k4 10h J5 32|kt i) XRD &3+, (007)
FF T 548 B2 -5 JCARHES ) HAT R T i, (107) F(114)
R AT e S S e 2 R E =PV KL 7R 2R EN
ettt ¢ i B2 ], GOD ik 0. 99.
2.2 ANAMKEEERRBMEN

W& 2 firs , BR4Ah A5 B R BB 4T Tl e
FAEAR Ty 0] = BE B, 32 R 2R 45 4, i o P
T 1) 7 [o) S B Bt ™ AR, SR T A8 45 7S A Ak
ST C B, 35 XRD SRR — 2.
Hb, ARLIZ 5 TR HAE R SRR, I TR 15 2R Bk

BaM quasi-single crystal, GOD=0.99

(008)

L (006)
107)

L (0014)

=
<
=
=

0010)

(0012)
(0016)
(0018)

===

Prealigned particle compact, GOD=0.51

[ J_Jiwua A, L—AJL—_M WO WOV

‘ Random BaM particles, GOD=0.00
A llllnl [N ¥ O R
10 20 30 40 50 60 70 80
260/(°)
P 1 ok 7 ) S e i A A8 2 T B 5 7 A LR 2 B
FHg XRD [& 3%
Fig. 1 Typical XRD patterns of BM green pellets and sintered BM
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Fig.2 SEM images of BM quasi-single crystal’ s fracture sections

with n, to mark the normal direction of specimen’ s surface
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Fig.3  Schematic illustration for the formation mechanism of BM

quasi-single crystal via magnetic forming and liquid participation

sintering
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Fig.4 Magnetization hysteresis loops of BM quasi-single crystals
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