<€d7F=E> Journal of The Korean Magnetics Society, Volume 11, Number 4, August 2001

AEUEE HoREe /M

2o

I 540f 0|Xl= Sm-Co Al
T &k

AT - YR - HUE
e T, S5HAE
A& AET 3ESE 39-1

110J

r:L

20014 59 259 wRE 2001 7Y 30Y FHESLAE L)

Sm-CoAl Eekxg A A& 43t A& H%’& AspeEe] Azg A7) $8) v Rds) 2 ds 3
sle] 2R % W3 ﬂwﬁl gl o) igo) upE Holgse] sk BAE A dlide] JEids
7} Z7Veh Bde] F3lgo| Folsled @:445,04 Axr} gkaslgie), el e e Hail=rt Aol A,
u|HEEEZEe) SAHA LR Qlle] e3Fle] Ay} Zolslgdn). Z|AH e Fail Sm-Codl £22] A%, 125~75 um
=Z7)9] st HEYE 49 ume) vl EE E3eld AlEx Auke=e] e Boue] wigh|e] oEsin] 2
“"a}— 60 % &35t A% 7P B2 ARE vEeple) o) TR oFo] 60 %Y W AR FHlEe] s}

£ ou)gic}, AR Hulgol wE Hupese] A fHEH 3dS A UEAF e ALE el 75t
Sm Coﬁl AP3Ee] o Fa|E-g-2 of 66 %ol

FHof : ZepamAN, A, AR, SmCorhE, ey 54

i
x
i

8 AT {EAAT AT TEF o) 9ol B
U=, X 9 #AE, AR 2, F vile 9
EekaE AL AR EE ] ARG Esle] EE vikivle] =, ARt vilv ] AYPE S 5
45 Y Y ALY t{j—% AMgEle] el Al 8 A7) SIE HAs ATA AR 2 AE A= W
B2 Aol A AR Alxg Zebad A2 3 Foll® o3k HeTS-7]. nebd A7)A BAde] 43t
s ‘IT%}EL"]’ AEFo] A} A® FAE flE AR S FER=E AEEP] HEME olE v
7] ZFAE vlle| & ARE317] dfFol]l Ao vls] 5% 23] AFEA ] et 271 el AR
A71EA o] HojAl= v o] glovt, Al A wrt - W] gk FHUst T Aol ol
3l A Z2ge] Zhdsle] Az A7 A sk A 2 A7ollM Sm-Corl Eek= AP AZF #1314
o] glo] ¥ A5 ] 7HA g FF 98] A E A A= ARy Q73] fs) Bt =207t
S 1-3]. 2FME B3] AlE A8l 93t Euvfad MR OE o RUd) oS E8sle] 209 =
AL Bk A 9 oekst ARl b A 8sle] ol lighe)] wkE Hehee] A x wEE 2 glee]
& Aabo] shsdiche oldS Al gle] 1 8rt ¥4 BE RAY =5 Fde 2 F7] 70 Sm-
3] Zr)she= 20| h4]. Co2ﬂ A FI) gl ahE Hu-=e] s
AR RS A= AR 7FsEE 5 Hidel B Akl
A ofe]dl vhE- Aol ogt {84 ZAvt A gloiok
817] wjol A= o] vielelr) 2R e A 1L &8 4y
FHE A3 §82% o ielM 3 44 S 7}
Folat sir}, Felaw A9 2p7)A BA e $18iM Bk A2 4138 Sm-CoAl HIFEEE A 2317 A%
= AL Tk FMAFAk S AR e AR IF9 fRRRM SaEF I Tl F
7P ALY A FA4%) ZVRP B A A 2l 3RS 9Tk B 242 49.7C0-24.55m-
17Fe-5.5Cu-3.3Zro|ch. A8 o)2g Ar 2$]7)8}kellA
*Tel: 958-5429, E-mail: wsjung @kistmail kist.re kr disk mill ¥ 22 FR8 F 300, 200, 125, 75 um

1

-157-



— 158 -

25— —————————y

= - N
(=3 (0] (=3
T T T
1 1 L

Average size of Sm-Co powders (um)
<
1 PR

1. 1 i 1 2 1 A -y
20 30 40 50 60
Milling time (minute)

o

o
-
o

Fig. 1. Variation of average size of Sm-Co powders with
milling time.
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Fig. 2. Morphology of Sm-Co powders milled in different time (a) 2 min., (b) 7 min., (¢} 15 min. and (d) 60 min.
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Fig. 3. Morphology of sieved Sm-Co powders (a) 300-200 pm. (b) 200-125 pm, (c) 125-75 pum, and (d) below 75 pm.




— 160 -
10000 T ————— T
Shear rate of
—-#—3205s"
o 8000 v —e—160s" k
@ —A— 80 s
e —w— 40 5"
>
= 6000 |- <
(73
§ \ \ —
2 °. \ v/
€ T— A
S 4000 . A
§ B — \\A a— .
- -
<n. .\-\"—'——'/./. .
2000 T - 4
L I3 | - A 1 i
20 30 40 50 60 70 80 90

Fraction of coarse powders (wt.%)

Fig. 4. Variation of apparent viscosity of Sm-Co type
compound with various coarse/fine powder mixture ratio.

0.0 T —T T T

70%

Heat flow (W/g)
)
N
T

0.4 1 L L 1
120 140 160 180 200 220

Temperatures (° C)

Fig. 5. Differential scanning calorimetric analysis of Sm-Co
type compound with indicated fraction of coarse powders.
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Fig. 6. Variation of apparent viscosity in Sm-Co compound
with average size of fine powders at indicated shear rate.
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Fig. 7. Apparent viscosity of Sm-Co type compound with the
variation of coarse powder size.
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Fig. 8. Variation of apparent viscosity of Sm-Co type compound
with different powder loading.
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Effect of Powder Size on the Rheological Characteristics of Sm-Co
Type Compound for Powder Injection Molding
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Rheological characteristics of Sm-Co type plastic magnet compound for powder injection molding process were
investigated with the variation of the magnetic powder size, their relative contents and volume fraction using the mixture of
fine and coarse powder. Shear viscosity of Sm-Co type compound was decreased with increasing the size of coarse powder
due to the increase of powder packing density. However, the smaller the average size of fine powder resulted in the higher
viscosity of compound due to the increase of agglomeration force. In case of mechanically milled Sm-Co type powder, the
viscosity of compound with the mixture of coarse powder of 125~75 pm and fine powder of average size of 4.9 um greatly
depends on their relative contents and shows a minimum value at the 60 % coarse powder fraction. This means that the
compound shows a maximum packing density at the 60 % coarse powder fraction. Compound viscosities satisfied well the
rheological model with the volume fraction of magnetic powder, and maximum volume fraction of magnetic powder in Sm-
Co type compound for powder injection molding was about 66 %.

Key words : plastic magnet, injection molding, magnetic powder Sm-Co compound, rheological model



