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Current Research Situation and Development of Mn-Zn and Ni-Zn Ferrites
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(1 Center for Composite Materials, Harbin Institute of Technology , Harbin 150001 ;
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Abstract In this paper , the gpplications and properties of the manganese-zinc and nickel-zinc oft ferrites are
presented. The requiremetntsfor the recipe and the effects of additives are emphasized and reviewed with reference to
the current research stuation and development. Finaly, the future work of soft magnetic ferrites, including prospec-
tive research aspects and properties to be reached , are proposed. The recipeis the key factor to determine the proper-
ties of the ferrites. The additive is one of the effective methods to improve the properties of the ferrites. The sintering
technique is the key point to fabricate high-performance ferrites. Theferrites with properties, such as high frequency ,
low power waste, and high permeability , and surface mounting device will be the future trends. Also, nano magnetic
ferrites need f urther investigation.

Key words ft ferrites, high permeability , development

0
, (
, ) (EMI)
: 1
[1 4]
) ' Mi Q Bs 1kHz
' oy 5M Hz
' Qfrp 1kHz
’ ' td 300M Hz
57 g ’ Qfr | 300MHz
td 1000M Hz
1.2
, M p ,
1 He P. ,
1.1
, 1
el ( )
* (LB H-Z05064) ,

,1964 , Email :lylgxr @sohu. com



110 - 2006 12 20 12
, Fe:Os Fe;0s , Ki As
M = 5000 , Mi = 12000 , Bs Te :ZnO , Ki As
, Mi ,
Zn0O Fe>Os )
i 10000, ( Zn , ,
TDK Tokin CMC ) Ui = 13000 , Zn :
[9.10] Zno Fe,Os [1116]
) NiZn ,Fe:03
50 % , ,ZnO , NiO
, ACDC DCGDC (5]
TDK
PC30 PC40 PC50 PC95 , 3 MnZn  NiZn
: ( M i =2000)
3 MnzZn NizZn
[11]
( % )
1M Hz ,NiZn
MnzZn 1IMHz , Fe;03 MnO NiO | ZnO
’ Mnzn 52.8| 24.2 3 5
p 10%Q - m, , : '
1 300MHz; NiZn MnZn  Bs 53.8 33.2 13 14
0.5T,Hc 10A/ m, .
36.5 S02,Ti02,
52.8 10.7 16
(MnCO3) CaCOs
‘ Bs S02,Ti0z,
, (EMI) MnZn 55 [41(MnsOa) 4 17
CaCOs
(RFI) ,
52 26 22 Sn02 18
) ' 7Zno. asaMno. 403 Feb os3 Fe3 * Oa P20s 19
' ' CoO, TiO2, Nh2O
DCGDC , Bs M Zno.3Mno. 620 Fe2. 07104 ) 20
(12 13] Bi203 ,V20s
Zno. 16Mo. 76 Fe2. 08 04 Ca0,V20s 21
2 ZNo. 15 Mno. 78 Fe2. 0704 Nb20s 22
Cu0, W03
50.5 12.5 18.9 31 23
MoOs
! NizZn 51 19 30 [ C020s,V20s |15
Nio. 20 Zno. s0 Clo. 20 Fe1. 9804 Cu0, V20s 7
' Nio.5 Zno.s Fe204 5
Nio.24Zno. 6 Fe1.0804 (0203 24
2.1
’ 2.2
Ms
Ki As Mnzn NizZn
2
2 MnZn NiZn ( %) , )
Fe:0s MnO | NiO [ znO 4
MnZn 51.5 52.5(25.0 27.0 21.5 23.0] 5
MnZn 53.5 55.5(28.0 32.0 14.0 18.0] 14 ) . )
NiZn 50 70 540 5 40 | 15 , Ca0 S0
, , P,
MnZn K1 Mi, V205 P.Os MoO Bi2Os ;
As K1 , , s
As 0o , TiOz2 Sn0O: Nb,Os Co.0; NiO Cuo [*22



111 -

4
S0z 18
Nb20s ' [ 20
, Zn

S0 ' ' 27
TiO2 16
P.0s ’ , 19
Bi-0s ' 20

K

000 20
CaC0s , ’ 17
Ca0 21
V20s , , 20
MoOs ’ 23
C0203 ' , 24
Cuo ' ' 4
V205 , ' 4

i ' ' 28

S0, BiO:

Bi-0s ’ 28

(0.00125 %

400kW/ m®
2.3

V20s (0. 02%
0.0025 %wt) CaCOs (0.025 %
(100k Hz) P <

MnZn

0. 3% wt) 90
0.05 %(wt)) ,

2.4
[4,29,30]
1100 ,
[4,7,13] 7
, (D)
500 (2)
(3 70% 90 %,
’ ’ [7,31,32]
3

21 ,

(Bs) “) (Te) (P)

;(4)



112 - 2006 12 20 12
(He) 15 [ ] : ,2000
16 MnzZn [J3].
,2005 ,36(4) :41
,20 90 17 , . Bs MnZn
, [3]. ,2006 ,37 (1) :39
, 18 , , , MnZn
, [J1. ( ) ,2006 ,34
, , (2) :39
3 19 , , ., P20s MnZn
, , [3]. , 2005 ,36(2) :29
(33 3] 20 , , . Bs MiMnzZn
[J3]. , 2005 ,36(2) :23
21 , , Ca0,V20s MnZn
1 Kawano T, Fujita A, Gotoh S. Anayss of power loss at [J]. ,2004 ,18(2) :176
high frequency for Mnzn ferrites[J ] . J Appl Phys,2000, 22 , , . Nb20s MnZn
87(9) :6214 [371. ,2003 ,34(5) :8
2 Ott G, WrbaJ, Lucke R. Recent developments of Mn-Zn 23 , ’ . CuO, MoO: WO NiZn
ferrites for high permeability applications [J ] . J Magn [3]. 2005 ,19(5) :549
Magn Mater , 2003, 254-255:535 24 ’ ' o NiZn
3 CdtunO F, SinulL, Stancu./.kl et a. Study qf the micro- 9], 2005 .36(3) :24
structure and of the permeability spectra of Ni-Zn-Cu fer- ) _ ] ) o
rites[J]. J Magn Magn Mater , 2002 ,242-245 :160 25 Ammad H Qureshi. The influence of hafnia ar?d |mpur|t!es
4 HuJ, Yan M, Luo W. Preparation of high-permeability (Ca0/ 902) gn the microstructure and magnetic properties

. . . . . of MrrZn ferrites[J]. J Crystal Growth, 2006 ,286 :365

NiZn ferrites at low sintering temperatures [J]. PhyscaB, . ) . .
] 26 ZhuJ, Tseng K J. Reducing dielectric losses in MnZn fer-
2005, 368 :251 rites by adding TiO. and MoOs [J]. IEEE Trans Magn,
5 ' ' AN 2004, 40(5) : 3339
(91 ,2002,20(1) :33 _ 27 Niedianhu, Li Haihua, et a. The efect of nano-SO; on
6 CostaA CFM, Tortella E, Morelli M R, et al. Synthess, . .

i ’ ) ) ; the magnetic properties of the low power loss manganese
microstructure and magnetic properties of Ni-Zn ferrites zinc ferrites [J]. J Magn Magn Mater , 2003 265172
[J]1.J Magn Magn Mater ,2003, 256 (1) :174 8 . S0, - Bi»Os

7 Yan M, Hu J. Microwave sintering of high-permeability [3]. 2003 ,39(2) 10
(Nio.20 Zno.s0 CUo.20) Fer e O4 ferrite at low sntering tempera 29 Chen S H,Chang S C,Lin | N. The influence of grain
tures[J]. J Magn Magn Mater , 2006 ,305:171 boundary internal stress on permeability :temperature curve
8 Mitsuwo Sugimoto. The past, present, and Future of Fer- for Mn-Znferrites [J].J Magn Magn Mater , 2000 ,209 : 193
rites[J]. J Am Ceram Soc, 1999 ,82(2) :269 30 _Mnzn [3]. ’
9 Ravinder D, Ramana A V, et a. Abnorma didectric be 1996 ,27(1) :50
haviour in polycrystalline zincsubstituted manganese fer- 31 Sorescua M , Diamandescual , et a. Structural and magnetic
rites at high frequencies[J]. Mater Lett, 2002 ,52: 259 properties of NiZn ferrites prepared by microwave sintering
10 Gonchar A, Gorelik S, et a. The regularity of microstruc- [J].J Magn Magn Mater , 2004 ,279:195
ture formation and its influence on the properties of soft 32 Tsakaloud V , Papazoglou E, ZaspaisV T. Microwavefir-
magnetic ferrites[J]. J Magn Magn Mater , 2000 ,215-216: ing of MnZnferrites[J] . Mater St Eng B ,2004 ,106:289
221 33 Verma Seema, Pradhan S D, Pasricha Renu. Anovel low-
11 , , .Mnzn [J]. temperature synthess of nanosized NiZn ferrites [J].J Am
,2005 ,36(12) :17 Ceram Soc,2005 ,88(9) :2597
12 Ken Hirota, Yoshihiko Takano, et a. A new composite 34 Zhong Zhifeng, Li Qiang, Zhang Yiling. Synthessof nano-
material with high saturation magnetization density and high crystaline Ni-Zn ferrite powders by refluxing method [J].
electrical resistivity[J]. Mater ResBull , 2000,35:1137 Powder Techn, 2005, 155: 193
13 Zhang Hongguo, Li Longtu, Wu Pinggui. Investigation on 35 Hsu W C, Chen S C, Kuo P C,et a. Preparation of
structure and properties of low-temperature sintered com- NiCuzn ferrite nanoparticles from chemical co-precipitation
posite ferrites[J]. Mater ResBull , 2000 ,35: 2207 method and the magnetic properties &ter sintering [J]. Mar
14 [J3]. ter Sci Eng B ,2004 , 111 :142

,2005 ,34(1) :164

( )



