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Sr-#jglo|E AR siFEE HrlAle FF, AMEAdEeERs AW AR 530
8271 el M7l A o]&3 vl Paraffin wax/carnauba wax/HDPE 3484 2| df
stearic acid® 718l BUAIZAAYAN e F54¢ $d5o] Sr-vElele AgRde] wiges)
Z750 e, silaned] HEHAE HUEW AYAe AFde] 238 Fh=o Sr-sEie|re]
W EE 7t ZEAHAT. 80% o4l Sr-siglo|E xR MEEE AlRdBAe BRIIHET}
2500 poise (1000 sec™yol 80| 2} 5-2}7] el #1717} 4 kOe o] 4¢! #-8% FAM dojzc)

ABSTRACT: The effect of additives on the orientation of magnetic Sr-ferrite powders has
been studied during powder injection molding under applied magnetic field for fabricating
multi-pole anisotropic sintered Sr-ferrite magnets. The orientation of the Sr-ferrite powders
depends sensitively on the fluidity of powder-binder mixture, related to the binder additives
and the injection molding temperature, and the magnetic field intensity. The orientation of
Sr-ferrite powders is good for the compacts with stearic acid added in the binder system of
paraffin wax/carnauba wax/HDPE, but it is poor for the compacts with silane coupling agent
added. The orientation of Sr-ferrites higher than 80% is achieved at the following useful con-
ditions; apparent viscosity lower than 2500 poise in 1000 sec™ shear rate and applied magnetic
field higher than 4 kOe.

Keywords: powder injection molding, orientation of Sr-ferrites, fluidity, stearic dacid, coupling
agent.
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M2 AYd A1eE B2UAR4EE 2WAE &
W&z oz AR paraffin wax (PW), €%
#y oz MASHE carnauba wax (CW)s} HDPE
2 FAE 3484 AgAolct. PWE & Nippon
SeiroAle] AE, CWE 5 Kahlil (grade 2442)
o] &, 28l HDPEE: ZdM4sittel AF
(grade 5200B)& A&t H7H 2 AHg-€E SA
= u]2 Union CarbideAle] A&, 18]l CAe v|
= Union CarbideAl¢] silaned] CA A-174 (r-
methacryloxypropyl trimethoxy silane)& AHg-8}
At E AYd A" RuARYEE 2EA A
H7}4| o] 243 BAE Table 19 VERAZT

ABRE A7 Aze M $83] Axd" Sr-
Hale)e A&, PW, CW ¥ HDPE&= PW!
CW :HDPE (5:2:2wt%)9 FAul2 Z-blade
8718 Al 150~170 C £xWfolA 24]
245 EEHACE Sr-dlolE A EEY] FHE
& 87 wt% (56 vol% )0l #7124 %A A& 33
& 13wt% 2 4AsA fAsA A7HAIEA

#alof A25d A2% 20013 3¥

Table 1. The Properties of Binders and Additives

PW- - CW HDPE SA CA
melting point (C) 52 &7 132 64~70 liquid
heat of fusion (J/g) 142 207 200 - -
density (gfem® 25 ) 0.902 0970  0.964 0.847 0.946
molecular weight () - 360 1400 - 40000° 284 221
¢ The number of average molecular weight.

CA: Sr-slelo|le AR ZEANE £
Aol FAgoz AgEd B yHAe =HAx,
SAE ARt TA AdEL EREHAT. HAAA
= QB s)Eo s 15wt 2 YA A
gk E8E AsE gusEie A e PR
A2 9 %217) 7] H71E 0~8kOeR WA A
ZhdA 160 CAlA 200 Col 2NN ARE
A8 st

& 5. A3 AEE AYN e AIELS FRA
solg a4 A3 (D.C. Fluxmeter)& Alg-3lo
B ate] whgsl ¥ apge] AWM A
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gree of orientation; DO)& th&e] A& ol&8d
A2 Brp,e A7 o571 e A e
AFASYE| T, Br,E AFA71ge £ALY
d Mg AFAEYREo|T)

DO (%) = [Bl'(u)/(Br(“‘{"BI'(J'))] x 100

Al g #5AE vehle BEIHE (ap
parent viscosity)+ Instron capillary rheometer
& AMg3] 160~200 €] AlBAYL HIldA
2469} AH-E capillarys 7o) 0.765 mmeo]
3 Zolr} 7.866 mmelt}.
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Figure 1. SEM micrograph of anisotropic magnetic
Sr-ferrite powders.
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Figure 2. Orientation of Sr-ferrite powders as a func-
tion of magnetic field at several molding temperatures
in the powder injection molded compacts without
additive.
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Figure 3. Apparent viscosity of powder injection
molded compacts as a function of injection molding
temperature with different binder additives,
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Figure 4. Orientation of Sr-ferrite powders as a func-
tion of applied magnetic field in the powder injection

molded compacts with different binder additives.
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Figure 5. SEM micrographs of the fractured surface
of powder injection molded compacts with different
binder additives; (a) non-additive, {b) stearic acid, and
(c) coupling agent.
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Figure 6. Orientation of Sr-ferrite powders as a func-
tion of apparent viscosity at several applied magnetic
fields in the powder injection molded compacts with
different binder additives (M: 1kOe, OI: 2kOe, @:
4 kOe, O: 8kOe).
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