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Effect of Dispersant and Silane on Dispersion of Magnetic Powder Paste
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Abstract: Various process technologies for manufacturing power inductors are under development. The core goal is to

increase the mixing ratio of the soft magnetic powder in the epoxy, and to uniformly disperse it in a molding-type power

inductor, manufactured by the injection molding method. In this study, we investigated the effect of dispersant and silane

on the dispersion of soft magnetic metal powders in epoxy. We added 0.6 wt% of dispersant and 2.0 wt% of silane,

and an excellent dispersibility resulted. Under the conditions of 0.3 wt% of dispersant and 0.5 wt% of silane, we added

both dispersant and silane together to observe the effect of their interaction on dispersibility. Similarly, the addition of

0.3 wt% of dispersant and 0.1 wt% of silane resulted in a sharp increase in viscosity, considered to be due to the

interaction of the dispersant and silane. The addition of 0.1 wt% of dispersant with 0.5 wt% of silane resulted in a sharp

rise in viscosity, and sedimentation-height decreased sharply due to the dispersion optimization.
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A7} =o0lE FAsto] o]50] epoxy resin UWollA &
3 OJAl= 932 HEstLA

2 Aol AMEEE R ARV @8 22d
Sendust (Changsung Co. Ltd., Korea), Fe-SiA 1}
L (Changsung Co. Ltd., Korea) 712]1 CIP m+&
& (Changsung Co. Ltd., Korea) 3%& A}835}9ict.
Solvent= MEK (Daejung Chemicals & Metals Co.
LTD., Korea)& A}£35}3ct. Epoxy resing SE-4125
resin (Shin-A T&C Co. Ltd., Korea)S At235t9ct.
J2]a BAMAlE= BYK-103 (BYK-chemie, Germany),
Algte KBM-303 (Shin-Etsu Chemical Co.)2 A&
st
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Q1 solid loading 70 vol%= AY-Z XI°¥stATt. 4t
M= 0~0.6 wt% A7tstgony, Algte
A7ttt

t}. Sendust 2%
Fe-Si, CIP Y& solvent, £AHA], A2k, epoxyQt
SHA| paste mixerS o|£3to] 1,200 RPMOo 2 18 1
A £ ol AtiHoz BiE] ofele ste
RS WA EFAA FORA EAES FAAT
DAL gholtt. 1 & JAPL 2 sendustE F7fshod
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sttt o] vl o g M RE pasteQ viscosity
A= A(TVDV2P230, Brookfield, USA)S ©o]835}9
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(JSM 6700K, Jeol, Japan)©o.2 A5t 11, o]5 o]n]

Table 1. Mixing ratios of contents.

No.1 No.2 No.3 No.4

Sendust 75 g 75 g 75 g 75 g
Fe-Si 2084 g 2084 g 2084 g 2084 g

CIP 416 g 416g 4l6g 4l6g
Epoxy (SE-4125) 041 g 041 g 041 g 041 g
Solvent (MEK) 735 g 735 g 735 g 735 g

Dispersant 0~0.6 0~0.6
(BYK-103) W% wp O WA
Silane (KBM-303) 0~2 wt% 0.5 wt% 0~2 wt%
Weighing

‘ Fe-Si + CIP

t
1" Paste mixing

; 1,200 RPM/1 min

Weighing

‘ Add Sendust

d
2" Paste mixing

‘ 1,200 RPM/5 min

Evaluation

Viscosity, Sedimentation height

Fig. 1. Experimental flow chart.
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Fig. 2. Viscosity and sedimentation height with addition of dispersant;
(a) viscosity and (b) sedimentation height.
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Fig. 3. Viscosity and sedimentation height with addition of silane;
(a) viscosity and (b) sedimentation height.
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Fig. 4. Viscosity and sedimentation height with addition of silane
after addition of 0.3 wt% dispersant; (a) viscosity and (b) sedimentation
height.

BYK-103x} A2t KBM-3039] Methoxypropylacetate?|
9t [2-(3.4-Epoxycyclohexyl)ethyl] trimethoxy-silane
7] zte] g5 Algom lstel BAMS M7

2910 Agcty WUHch 1 5 Avigol 571

o e gk gaste 3RE dendel,

(o] O b Oﬂ/b}
ol Algte] Hryte gt M Zraetn worect opgh
ZHAIZ 33 4(b) 9A] HIRSH AR *E‘EJQJ =7r A
7t QIgh 24te] mube ERIEA] Qkoket
O 55 Y9 19 39 AuoA 7PE 45 BA
4e UERH Agt 0.5 wt% HA7ER0A A A7t
ol e Ax ¥ A=ols 54T ZAdolrt. 1™
5(a)ollA] ol vie} Zro] RAbx] 7ol F7tE
oef Ae A dachs 4 UEpdoh 5] 24t
Al 0.1 wt% A7F Al %7t 26,000 cpsZtA] F45HA|
A5t o]y A 0.5 wt% FIIRANNA FIIR
A 0.1 wit% F7F Al A 2] A&7} o] Zo|F o,
3 3 Aurt PFashks ol AR 2AtAl FrtE

(a)
45000 g
40000 |-
35000 |
n
(-3
2 30000 |
£ .
w
2 25000 [ \\.
2
= /.
20000 |
15000 |- \K““x.
10000 L L L L L L L
0.0 01 0.2 0.3 04 05 0.6
Dispersant BY K-103 (wi% )
(b) 100
as |
96 |
= 94}
§
— 9z}
=
=
= 90f
o
= sas}
= [ ]
2 88|
=
£ a4
= 4 | ]
o T
£ =2} T
ﬁ Hﬂ___h.m.
8 s8of —_—
78 |
TE |
L L L L L L L
0.0 0.1 0.2 0.3 0.4 0.5 0.6

Dispersant BY K-103 {wt% )

Fig. 5. Viscosity and sedimentation height with addition of dispersant
after addition of 0.8 wt% silane; (a) viscosity and (b) sedimentation
height.
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Fig. 6. Microstructure according to addition amount of dispersant
and silane; (a) dispersant 0.3 wt%, (b) silane 0.5 wt%, (c) dispersant
0.3 wt%, silane 0.1 wt%, and (d) silane 0.5 wt%, dispersant 0.1 wt%.
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