<K@= Journal of The Korean Magnetics Society, Volume 13, Number 1, February 2003

20t3 E&f=0F AZHoRE N=

ErE*

& Sr2to|E9| §Y

PYUE

29 FAP ety ALAPAAEZEE 1n] 730-701

(2003 19 29 ®RS- 20039 2€ 139 HESHE WL

£33 Eefzrt 22 (SPSyE 0]%%}04

BES i = Ao, e e 4 e

QL. 1060 °CollA] 887 A7)
kG, EAEL 267 kOeo] QojHTh

FH0| : 20t FEf=A A, SruElolE, wljgk, oA

LM B

23 E8k2v} 4Z(Spark Plasma Sintering, SPS)&
19909t o] ol Wt N2g LAYPOEA A%t 2FY
o Hlg] HJUlFoR Y¥d 2%ofx] GdARE Ul o}F &
24 B9EE Ze AAAE AXE F e WY 4%
L) Sil‘?Jr[ 1]. SPS 3L 5 = WollA] 719t ZFll
U FEED on-off2 AojHe AFIXARFE AH 5
%ﬂ"]%’—"—iﬁ 2 Brlole] FkA BAEE Ana
Eznts F 902 A8 gElA ler, 1 9o
39 Boo s2x A8 o 7HY r1del=s A B
Aol A s2= HFA I3 A E2 r1EHE A 5o
2 A= gk dA7EA SPS F4 tigh < Ja“'é
AeHA o]FoA 7|1 AN 3§ B, F
&, v ASE Aletes 9 B3R T EH?SHH
%7‘]"]” Zgkated 20-308 oflie] & Al H]i’_;i‘i
e 2noflA AUg AR R ATt Ve 345 AF
Hoz delA glom, o)Ay Azt Gt ZFssh) |
ol duAte] AFE AAATIEA daEge] 27]) ¢
ulM e Rz ZAYUe A Azt rksd frE
o EA AL JTH2-5]. SN E Hdl B4,
Alebez, AR L e B3RS 5o Fopllr SPS
A2 o8t AAA Y Azel] WFF dF=Fo] WRHL
ATHG6-11]. 28 FA7ER] sPS B o83 GAA )
ZolE B HEF NS THF AR B os_?—nz-
15k 53] =3 AdAoiH, 53] s < A9 AR
27golct.

o

mlo

_11*) rr
iSL

*Tel: (054)467-4336, E-mail: saturn34 @hanmail.net

oA sralEolE AME
Atz xd3d oluk Figlo|E AL
2o o]d e AAA ¢ Hl’é&%d—‘?’—ﬂl*i o A Jelsier, HglolE {dzte] wigke spS ARt D WAL e
27A9] WEE 5033 gem®)U3L, 2Z2A 9] radial planecr] 27 & HExe 3.15

AZSIGT). SPS AAE 01881 227 Ao Hol=
Az 5 A HeolE o
o

o] A7olMe SPSE olg3le] X|Usla oS Uehy
= SrHiZl|E AZAE AxdAt deH, AxE AR
o 2= % AHES £ iR AV 547 &
AE ZARI oA wjlolE MRz 7FsAE A7t
At

IL AEEH

o] dgelA Fui9] HelelE AxPANA U srlz}
O|E kg dgiaZ o83y e, Y& Iumi Technology
Co. LtdoA AlZHE SPS-1030S AMS-81e] SPS 4
319t sps Aol AgwE Fig 13 2o 42 —e,—Zé
O 2ok 90 HeRE3 g2 9599 dey 3
EAE 20 mmpel AL, g SR 94X A%
olgstel Y% i, ey YRR ¢
HE e £ :ﬁ_i]% E3le] B2 Bao] AE AYL
ek Peasol sfs) Aol
A 23ka gekzep) ByPs $A6) B9 2= 8 B

fifd FOO::,

E1.:O_>I:4

>
30{:1“
oy
a2
o>
tﬂ!
e
mt‘l
i
O}fﬂ

l-uﬂ
)

25 AF 98] FLJoule) Fo] TAH ] dgiate

JtEEnh. A8 F Eod B §34e ST 2

o] 1 ¥ €3S Lols sl7] Hsi] dard ¢ 5

EE Alolole gRAEE-S AYsirt. o) A+l g =4
[=)

N

< Table o YERAICE 22 <F 107 Pag] JFEH

RL
==

6}01]*1 AP om, HARREAE o83l 255 543}
Atk MILEAR SHHE FA B 258 V|E0E ¢
L&T= 2ot 300 "CO] , @ LEE 1000~1060 °CY] H
oA, FAAZEE 8 Z& 20 MPa®] 7ol &F A
Zom, 99} e iﬂoﬂ/ﬂ 017} ZFE 1000~2000 &)
ojo] MR vepgth. 224 ARA| &= BE HF F

~29_



—30— 3}=2}7]6+38) 2] Volume 13, Number 1, February 2003

Table 1. Parameters for SPS process in this study Im. 2o} g D&
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Atmosphere Vacuum (~10°Pa) Fig. 3% Fig. 45 o] 4% Al8d Qawae] 284
Heating Rate 300 °C/min o =
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Sintering Temperature 1000, 1030, 1060 °C 2 e BoiFe adelth 99 AP wHoERH
Soaking Time 8 min LeELRL oHYE srHElEE A4k JUSS & A
Applied Pressure 20 MPa P, Fel ke olRE 1pm WIE Mwd FUT B
Plasma Current 1000~2000 Ampere = Ho o R Iqlzo] HEIE Bale ¥
Specimen Size 200X 8 h (mm) £ Holal 9lof o AMAze AR £EE A
Sample Weight 13¢g At
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Fig. 1. Schematic diagram of the spark plasma sintering method.
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Fig. 2. Sample preparation for measurement of anisotropic properties. Fig. 4. SEM micrograph of the Sr-ferrite powder.




CHAT=E> 29k3 Fejzv) 2FH0 2 A2E Sr-H2e|Ee] £4

1200 1

- (a)

>
=)
S
T
1
l\
1
o

'\ Temperature

-
(=}
(=3
Q
T

(<3
o
o
T

Dlsplacement

N
Displacement(mm)

Sintering Temperature(°C

[e2]
o
o

M T
L}
1
1
1
|
i
w

~

Q

(&)
T

600 L P 3
3 6 [ 12 15 18 21
Time(min)
1200 1
'1,'-\‘ (b) 1

. noeop-r Temperature 10
O
o —
oy 1000 F (8 min at 1060°C) 4 £
3 E
o T
1
2 go0f {2 g
£ )
) Q
- ]
o 800+ 13 &
= @
= o
£ 700 4
= r Disp! "
& \splacement |

600 L——— 1.5

0 3 6 9 12 15 18 21
Time(min)

Fig. 5. Temperature and displacement variations during spark plasma
sintering at 1000 °C (a), and 1060 °C (b).
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Table IL. Summary for properties of Sr-ferrites prepared SPS process

Sintering Bulk  Relative
Temperature Density Density
8 (gem’) (%)

iHc

G) (KOe) Remarks

Normal Plane
(Radial Direction)
Normal Plane
(Radial Direction)
Normal Plane
(Radial Direction)
Radial Plane
315 267 (Normal Direction)

1000 4.380 85.9 230 2.58

1030 4.463 875 238 247

281 249
1060 5.038 98.7
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Fig. 6. XRD patterns of Sr-ferrite powder (a), and XRD patterns on
the normal planes sintered at 1000 °C (b) and 1030 °C (¢).
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Fig. 7. Optical micrographs of Sr-ferri
1060 °C (d).
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Fig. 8. XRD patterns of Sr-ferrites on the normal plane (a, b) and on
the radial plane (c, d) sintered at 1060 °C. The (a) and (c) were
measured at the plane edge, and the (b) and (d) were measured at the

plane center.
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Properties of Sr-Ferrites Prepared by Spark Plasma Sintering Process

J. S. Roh™ and M. H. Oh
School of Advanced Materials and Systems Engineering, Kumoh National Institute of Technology, Kumi 730-701, Korea
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Anisotropic Sr-ferrites were prepared by the spark plasma sintering process (SPS). The Ferrite particles were oriented and densified
during sintering process, and the anisotropic ferrites were manufactured at low sintering temperature and a remarkable short time
processing by SPS method. It was showed that the anisotropy of ferrite particles at the specimen outer side was more higher than that
at the specimen center, and it seems possible that the orientation of ferrite particles was related to DC current. Magnetic and physical
properties of sintered Sr-ferrites are Br = 3.15 kG, iHc = 2.67 kOe, and density = 5.033 g/cm® when the samples were sintered for 8
minutes at 1060 °C.

Key words : SPS (Spark plasma sintering), Sr-ferrite, Anisotropy, Orientation



