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Abstract In recent years, a rapid increase in demands for the soft magnetic composite parts has been created

and it has been tried to improve their properties by various processing methods, alloying elements and compaction
parameters. Warm compaction method has been used for the reduction of residual stress, the improvement of mag-
netic properties and the higher densities. In this work, the effects of warm compaction and polymer binder on
magnetic properties of Fe powder core were investigated. The sintering powder, Fe oxide, was ball-milled for 30
hours. And then ball-milled Fe oxide powder was reduced through hydrogen reduction process. The hydrogen
reduced Fe powder and polymer binder were mixed by 3-D turbular mixer. And then the mixed powder was

warm-compacted. The magnetic properties such as core loss and permeability were measured by B-H curve ana-

lyzer.
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Fig. 1. SEM micrograph of ball-milled Fe,O, powder.
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Fig. 2. Humidity curve during hydrogen reduction of ball-
milled Fe,O, powder.
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Fig. 3. Particle size distribution of ball-milled Fe,O, pow-
der.

Fig. 4. TEM micrograph of Fe powder after hydrogen
reduction.
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Fig. 5. DSC curve of polymer binder.
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Fig. 6. Change of relative density of warm compacted Fe
with various polymer binder contents.
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Fig. 7. Core losses of warm compacted Fe powder with
various polymer binder contents.
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Fig. 8. Permeabilities of warm compacted Fe powder with
various polymer binder contents.

a9 8 AL Fubg Wizl e FAlge
WIS ST AFE vy 3 3R A
Fholet. ©] aﬂ«l 4 22 FeeA 54 A &
= Z2eA AAssle. vielele] el e s
FAREE w7 vehdon viele kel 11 wt%e]
78 0.8 wt% ©|3le] R} FAkgo] Z FoR
A3 o] AR wlFe] o] AMIEAeNM 3
2} nlelefe] o] 0.8 wtyert FTojEAlst Tk
< EEislS W 7P Al Ao g,

4.2 B

ATl dolal AFeRE dgath ke
d= A
1) 2233} ZepulEA wiele A7HE S o

o
=

Journal of Korean Powder Metallurgy Institute

1 Ao v)s] B2 AYEES 7 Fe A3A
£ Alxslen, o Uﬂ«l 2743 2712 vl &
I 240°C, A3 F=H> 700 MPao| it

2) 78S B3l Fe o] APAZ A2l
MM AL viRlelE H71gkeexn] AA3Ae] A
7|2 ge l%% FAEAS I 5 9o, olF F
3 st FEARS THIE AFAE Axd 4 3
= 7oz FdgEo

3) oI5 AZFel 2ol vllrle] H71E o) 2
AL UE 5 glont QY ol4ge] TRA up
ohﬂ i—lyp—‘ Ez],_%dl_ = E_i 1/1-741— 74__1 1,].
ehdeh. meb 2 Aol Ax3t Fe Foje] 74
FAo 3EA} vleld A7l 08wt% < wel
R s

m
rat

nk=

1. R. W. Siegel and G. E. Fougere: Nanostruct. Mater., 6
(1995) 20s.

2.S.H.Kim, Y.J. Lee, J. S. Lee and Y. D. Kim: J. Korean.
Powder. Metall. Inst., 14 (2007) 185.

3. R. Birringer: Mater. Sci. Eng. A, 117 (1989) 33.

4.R. W. Siegel: Nanostruct. Mater., 3 (1993) 1.

5. B. D. Cullity: Introduction to Magnetic Materials, Addison
Wesley Publishing Company, Massachusetts (2006).

6. N. Kurti: Selected Works of Louis Neel, Gordon and
Break Science Publishers, New York (1988).

7. A. Goldman: Handbook of Mordern Ferromagnetic Ma-

terials, Kluwer Academic Publishers, Massachusetts
(1999).

8. Hoeganaes, Handbook for Sintered Components, 4
(1998).

9. F. Oyobi and F. Yakin: Journal of the Japan Society of
Powder and Powder Metallurgy, 42 (1995) 982.



