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#gjol B3 Alg-slgdr). TTSS) H7brt A1749] AHrbuch EFE-Q] Aw 7h4¢} 27|84 Z7)o) ] E53A- o]}
AZYA7F 7R G EFEF vl F3le], Al74E 23 %, TISE 50 %] HE 74 ZAE Yehlidohdi g
1280 sec ‘ol 4]). 4 kOe2] A stollA] AFEA AR Belag o|ubd 2L ASHA 2 A2 =A] & A HFA}
2% : 1.89 kG, A7) oA : 0.84 MGOe)l| ¥]a] A174 X e)oll o8] ABRAEY T = 225 kG, FR}7| 4
YA AL 1.23 MGOe2 A=l ew, TTSY Xedl 23 ARAGEEE 235 kG, HHRP7ieqx =L 1.33

MGOe 2 247} SpA = RiT)

LM g8

AL Yo 27t EetaE A9 Az AT
< 2E2F AW BAAA f54E Fo F A
7173l FAE FYHWel| F3te] o] FoAltt. AR
3ol o3 Az Fepad oA dFA L AE
AL Bbe] 289 A% g wigme| o &R}
o}, ] e EHEY 2AS HEAZ o2 A
d& 4 glor, 2335 2o wigeE FYHue 2}
71734e] Al7)e} EHES] H=of &3l 2713k Al
71 F34A 1 AR A7l o ==, EE
o] Axxe AFAZ AH8d aEA EHo 443 E,
A 2ol yAak, HAasls, JefE, 348, ¥z
A, AYzA Q] Mg S gfE} AEHAE ¢4
27184 )EHeFoA A8 zAlo E3HEIH.

AZHA = 2R} FHERZ FAR E3AY 7]
AR ZFxel 8-S NAE7) A8 tEden, A
Z A 2] £Fol+ silaneA|, titanateA][1], zirconateH]
[2], zirco-aluminateA|[3] Eo] 3lc}. AEYA &= A E
x4 eAge s wAEHA, A8A S = A
3l, 337} = 71, 498 571 52 77} lot4-6].
AstEl Are Y-S NAdste EFES] dAAE
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£ ATl e, ] AEEHA FolA 7 duba e
2 A3 9+ silaneA]| 9} titanate A S A1 e5}ke] o]
=9 APl Eetaq 249 fiEA A Y 2|
B4 mlAlE 3E 2AlE vzt & A
A Aegt HEZ- A& silaneA| A174 (y-methacryloxy-
propyl trimethoxy silane)®} titanate#] TTS (isopropyl
triisostearoyl titanate)o]], 5 E29] 3332 e
A ol Hro vxe F 3 vlwsiich =24
T AL E o] 83l EFES HEE 2L
o, FetaE oluby A& Axdte HAEHA A
o o] g 27154 WEHE ZAEN

IL A#Ee

AZYA Qe 2ARP] % ELEY] AR
polypropylene(PP)&- AH&-3}sic}. PP+ Daelim Co.&]
A44l4- A F PP-1412 P (pellet) Heoln, S5
£ 25 g/min(by ASTM D1238/L), == 0.91 g/lem’,
=4 169 °Celr}. High density polyethylene
(HDPE)E A[g-3le] szjole o] A& wh&
A7) 54 wsE ZAMslgct. HDPEE Samsung Gen-
eral Chemicals Co.2] 34]-§ A|F JS20AZ A He|
olv], £§A|9~ 18.0 g/min(by ASTM D1238, 190
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°CollA] 24), A== 0.958 g/em®, B4 -2 131 °Col
o} PP/H|2}o] E E3HE-S 917 silane AEFH A ol
ol EA3 Union Carbide Co.2] Al AL A174 (v
methacryloxypropyl trimethoxy silane, B]< : 1.045)%,
CH, O
CH2=(|3v£—O—(CH2)3—Si—[O—CH3]3
titanate HE A= t}go] FA|¥ Kenrich Petroche-
micals Inc.®] Akgl-8- A|FE TTS (isopropyl triisostearoyl
titanate}2- A1},
CH, (ﬁ C|H3

CH,-CH-0 - Ti— [0~ C~ (CH,),.~ CH- CH,},
oA AAELE AEEZE #Hzlo| E(StO - 6Fe,0,)
3 Bangara Co.2] Ad-8 A]E<Q] OP-71-& AHg-3}g L.
o, I7IFFH R ZAIRE o] EHe] FAglEE 14
umo)wi, o] ZH = 511 g/em’o|c}.
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aneoll Z+z} S|AJslc). A-EHA S HalolE &
o] LujelE 40 °Co BAA AT g4t
Az v}

xR 2Ed 58] EF7)M aEAle} i &
= et PP/ElElo| E E£51-E-2 180 °CellA, HDPE/
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AEA) Sge] Tl EFEL YAdE A £
Tg ol oA Efslgo). EREL EV]H £
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o|E EHE-L 210 °CollA t&E ).

PP/H|ete]| E E£3E2] =& RosandAke] RH14-C
2AFE Here 2 SAsgr). A tholo] AT
A 22 1 mm, Zo]¥ 16 mme|t}. wjHF-L2EE 200 °C
How, EFEL =YL Y8 287 ] F e
st o] Adg-s 7] 9 HLerly g
&4Eg H3izo) Ad$3 e AAshe s
tho] 9] g7l $1x]F Mg oA SA =gk Ad-g-
Hal Akge] vl AR7] HES el

A EA &5 % AW WA A&7 S o)43)
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352 200 °C, HDPE/H|g}e E E545-& 210 °C2] u)
Holl A9 F3 o2 AEHch A YA 23
ol FEAZIAE Ql7bslke] Babg w3 Al
EAe] &=4L ToeiAle] TRF 5AH1 DC-fluxmeterS
AHg-EFsdct.

FHR ERFEES] AR AL QAR
(TGA)E- o]-&3}e] ZA}slgdrt. Galgkiie 2y
4] 10 °C/minE 800 °C7}2| 4-&35le] TA S =
Azl

I 23 & D&

3.1 Egt@el =4

Table Iof] B o-go)] AME wRA)/#|elo] 2 E3HE
£ A& velligit}. PPAferritee} HDPE-ferrite=
HAEPA 2 A=A GBS A7t E3Eoln).
PP-ferrite-1.0 % A1742} PP-ferrite-1.0 % TTS& #H&
A A174¢} TTSE 7hzh =gl o4& A3 &3
Eolr}. AZHAE Heio|lE B 1.0 wt.%el #3
e oS ANl e, T AEYPAY AAE v
3l7] 98l L& ok AHrslsdch ¥ PPe) 4y
H|= 57 : 430] B =& AaFsle]c).

Table 12] HDPE-ferrite €328 o]-83}o] Zubn)
Fol| ME 27154 WHslE Akl Be3ds
& 9.9-55.7 vol.% Alolol|4] WHElAZH o], ASEEA =
AH-EEA] skt

AZHA = §L rlold AgAZ 2F5E 9l
], AEYA L Ao 2 EFES AA 24 W
A "t gty AEYA AR A EFES] 24

Table 1. Composition of ferrite suspensions

Sample code DI pp gpypp Ashing
powder results
PP-ferrite 882 (57) 11.8°(43") - 881
PP-ferrite-1.0 % A174 88.2° (57) 11.8 (43) - 875
PP-ferrite-1.0 % TTS 88.2° (57) 11.8 (43) -  87.0
HDPE-ferrite X° - 100-X -

‘The powder was treated with 1.0 wt.% silane-A174
coupling agent.

"The powder was treated with 1.0 wt% titanate-TTS
coupling agent.

‘Several suspensions with different composition were
prepared.

Weight percent.

“Volume percent.
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Table 12] dAg 14 Aol BZe], Bde] #
Z4 A2 QIsle] EFES] AA FEFAEE A
Zslglon, E3E] Axd viAe AERA 9%
A o]2d 24 Wl ¥ J¥x wesel
t} 2 olft YA E ¥ EFRA A=
e xA9] o7t & HEL Aol2 FEEo] Et
o] ditelct. e HEPA M2 A A H
2 A#s A6z gl stk 2 ol
AZHA) Mol 3 == F71E U] vk
22 qlale] Pzl WAl =, o2 Q&
okt Aejfe EuFEHl del sl Fell= Al
7} WAsl7] wtolct. Gk B 9% 24 &
Qlell A= A A9 F5dl uje} &3 F EdAle]
o] ZkfFsl= B4 o] thEw, w3} Sig} Ti & ¥
27} QE3) Fol & A5F31] wEolrh

Al174 BEA}E2] trimethoxy (-(OCH,),) 287+ A2
Zol| BB P} vkl w|D-E&(CH,O0HYS
AJA3)ke trihydroxy (-(OH),) 2H8-7] 2 w3lc). o181
A vete2 ¥ AFA] AAFHY, o] HhgoR
Qlsled A174 Bx}2] FA £Alo] wAEA i8]
Al74= FAwic} 3709] -OH 71& 7M1, ol & 24
71 dlzlel e £ gwe] -OH 7]} uhs-slef 3344
& FAsAY o2 A174 Fx1e) vhg-ste] A<
Q! network-S FFAZTH6]. ¥hHe, TISv= F7]& %
el -OH~7]¢} ¥kg-3le] HOCH(CH,),E A 3}HA
B gds e s A 6)

29) A174¢} TTSS] F71EFHL] ukgolA F83t
A& 7}7 g} (cross-linkage) 34 9] F-Folct. A174
AL A2 wkhgsle] 7hai1E(cross-linked net-
work)}& A 5 gl wbgdl, TTSE ¥ALE3 7}
ITES YA F k. 2 olf= shakge] o
7} 248719] el o E37] o), A1749] 2h47]
(-OH)= A /o2 7lakgo] 71s8ta, TTSS] 3
471 3 el nZ slamkgol ErlEsict. spaukg-
< Yo g B4 S VMR A
28121 ZIcH8]. Silane AEZH A 2l 23 = F7}
€ oz dEel o8 BaEew([9-11], o]t
75 Z7he silane AZ AL o]27 lakgof 7]
Ushe Ao A=
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Fig. 1. Viscosity vs shear rate for the PP /ferrite
suspensions. T = 200 °C.
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Table II. Flow parameters

Formulation Flow behaviour Fluidity (1/m)

index (n) Pa''s7'x107°
pure PP 0.37 14.0
PP-ferrite 0.28 29
PP-ferrite-1.0 % Al174 0.34 37
PP-ferrite-1.0 % TTS 0.39 5.7
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Fig. 2. Remanent flux density vs applied magnetic field
for the PP / ferrite magnets.
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Fig. 3. Maximum energy product vs applied magnetic
field for the PP/ferrite magnets.
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Fig. 4. Remanent flux density vs applied magnetic field
for the HDPE / ferrite magnets.
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Effects of coupling agents on the rheological and magnetic properties of plastic ferrite magnets were investigated.
Magnetic powder used was Sr-ferrite, and binder used was polypropylene (PP), and coupling agents used were -
methacryloxypropyl trimethoxy silane (A174) and isopropyl triisostearoyl titanate (TTS). It was found that the
addition of coupling agents to the PP /ferrite system reduced the melt viscosity and increased the magnetic properties
considerably, and the treatment with TTS showed greater effect than A174 did. By comparison with that of the
untreated one, the apparent viscosities of the mixtures treated with A174 and TTS decreased 23 % and 50 %,
respectively, at the shear rate of 1280 sec™'. Untreated plastic magnets showed remanent flux density (B,) of 1.89 kG
and maximum energy product (BH,,..) of 0.84 MGOe, and A174 treated magnets showed of Br 2.25 kG and BH,,,, of
1.23 MGOe. TTS treated magnets showed B, of 2.35 kG and BH,... of 1.33 MGOe.



