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A Study on Synthesis and Magnetic Properties of
Soft Magnetic Materials Sintered at Low Temperature
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Abstract

The initial NiCuZn synthetic ferrite were acquired from thermally decomposing the metal nitrates Fe(NO3); - 9H,O,
Zn(NO3), - 6H,0, Ni(NOs), 6H,0, and Cu(NOs), 3H,0 at 150°C for 24 hours and was calcined at 500°C. Each of those
was pulverized for 3 and 9 hours in a steel ball mill and was sintered between 700°C and 1,000°C for 1 hour, and then their
microstructures and magnetic properties were examined. We could make the initial specimens chemically bonded in liquid at the
temperature as low as 150°C, by using the melting points less than 200°C of the metal nitrates instead of the mechanical ball
milling, then narrowed a distance between the particles into a molecular level, and thus lowed sintering temperature by at least
200°C to 300°C Their initial permeability was 50 to 490 and their saturation magnetic induction density and coercive force
2,400G and 0.3 Oe to 1.2 Oe each, which were similar to those of NiCuZn ferrite synthesized in the conventional process.
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Fig. 1. SEM pictures caused by thermal decomposition of the
metal nitrate.
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Fig. 2. XRD patterns (a) thermal decomposition powder of

metal nitrates (b} powder mixed by conventional
method.
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Fig. 3. M-H loop of ferrite specimens calcined with thermal
decomposition powder.

SREHMsye 7hadxe et viEiEA Foisise
o 900°C oPdellMe e8lE ZhAskdnk 900°CeiA
45.98 emu/gS UL, 1,000°CHAME 36 emulgBE F
ARt ol 900°C oldolMe st oW Hul &
Ao vehte Zed, ojd ofd ¢t} A3t F
Aol - 71Fe] FriiEe] Ms7h Bol Fefgtn o
e, BAEE 900 MsoiAd 19.13 Oedd 1,000°ColA
14.89 0e & 2%k 1,000°CeiM HA o] o v
A UeRd 712 dXe Aol o A dofd A
AEle Aea Azndolntt, A7) AL 9% A
o] WizEst AAe 2e Zgs W, 1,0000004
o] Bxpgo] o el g old) € § UATh

Fig. 4& 500°CE 1A% 714 & 3AZk oAl
29 BHE B8l |58 {00°C € 1L,o00°CoHA |
AlZHEet 228 ANEY HuHe SEMOE #ES
Zelth 71ge A= Adestur Fasidnt o
2ol dhs 4A 257t HE20E el zdig
=itk 800°ColM &2 Al 7)Ee] iR A
of A8 HF YA Avle ¥ Jum P oW, #
A U 4R BEES Holw gl g 100°Ce)
Al &3 AFEE 800°CeA AEE AJHETH 7|5
T E1 71 3ris 824 Aged, ried 9/
B A iRs Al y=2A Bxdel itk girte]
B A7lE S5pume B AT AEon, vigaEel g
Agae Wol AR olgt ny =L AAH
oF7 EEE BEE AMY Aedd AFemst o
200~300°C Hi w2 z7iolM @ojxr} sjgloleg)
AAZ A B e 2AE A LndMs Ago]
E AR 2B evr) 5258 Lad e Adsiss

AgEMelEe 4 123 A 635, 2003



&

16

(a)

(b)

Fig. 4. SEM photographs of specimens sintered at (a) 800°C, (b) 1,000°C for 1 hour after being calcined at 500°C for 1 hour.

Fig. 5. Microstructure of NiCuZn ferrite of (a) 800°C, (b) 1,000°C.

AR YA} Aol mEA deojd).

A L% 800°C ¥ 1,000°C0) tigh &< dvl AL
2% Fig 5o JeERARE, 274 9Ae] 271 linear
intercept methodell 284 AABIAZIY 1008 &l A
inchd9] ARYAGE FallA o] e vheTt 22 4
o didsle] ASTM Wil ofsl 24 YAe] =27]
Ng Ak

n,: number of grains per inch? atx100 magnification
N: ASTM grain size number

A Aol 9 24 =7} 800°ClA 1,000°C
2 Z74] wmEt A 271 3umelA 10 umE 5
7t STt

AL 22T Z9(800°C) UAF UlFoll pore7t EAN
g5, 22 257t Bl wel pores FE AR

J. of Korean Inst. Resources Recycling Vol. 12, No. 6, 2003

QAR olFslurly Aztert & =71 1,000°C)
Me Bad YA 4ol #F Hdoh

Fig. 6= 23 ARkl w2 35 vs 2528 §
S Adecdz TAEY. Bl o3t IR
Fo] olx2 A T § PAT BE A o3t
EAg-e) W3t & Al gt YxRMIgelE FEAS
IS o FU Atk 700-1,0000C04 AAEH A
HEL Zt 2425 Fua= . | MHA S5 S
o) ZEAELS 50, 210~260, 300~410 3L 300~
3508 52 UelgTh 24250t 7208 AE B
i axe gl & 47t 9lem, 900°cilA B
X7 2 oAZE A3 A|HEBONM FHIe] 2FARE
490 2 3902 JERAITE ZE3 1,000°CHNA AFF
NHEL 038 2FAE0] #2ada ded o= 9

2o A7l= A F7RkL eu, ZAdel st

po-avy

[



AL 228 G £ Y 3 A1 B I 17

@

Table 1. The Average Values of Maximum Induction and
Coercive Force.
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Fig. 6. Initial permeability vs. frequency for sintering tem-
peratures of 700°C, 800°C, 900°C, and 1,000°C
according to milling times of (a) 3 hours, (b) 9 hours.
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