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Estimate viscosity of suspensions — for Polydisperse Particle System
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Eijiro MUKAI,Denka Co., Ltd, 3-5-1 Asahi-Machi Machida City Tokyo Japan

In epoxy resin sealing material for semiconductor, spherical silica is often used. For the large-scale integration of a
semiconductor, polydisperse particle system is used to provide high filling rate for high thermal conductivity without
increase in viscousity. The purpose of this study is estimate viscosity of suspensions with polydisperse particles. A
fixed Cartesian grid and “Body-force type Immersed Boundary Method (IBM)” is used for the fluid-flow calculation.

As a result of the present study, it was found that viscosity of suspensions with 2 particle diameter dispersion have a

nonlinearity for shear rate.
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Viscous Force Model (VFM)

A=(1/2)(1-a) -Veell /S
Viscous Force= (v - p) (du/" 6 y)-S
= (v - p)((uf-up)-(uf-up)-n-n) ~A-S
=2(v - g ) ((uf-up)(uf-up)-n-n)
S ((1— a)Veel) -5-S

up=vp+ pxr

Volume;(1-a ) *Veell
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—(uf-up)-n-n

(uF-up)-n*n

Fig.1 Viscous Force Model
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Fig.2 The experiment situation ~ Fig.3 Comparison of particle trajectory
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* Experiment by Tanaka et al.

= Estimated by Tanaka et al.

== Present Study without pressure term

'\—(f' 0
E -0.1
2
5 0.2
o
g—&S

-04

0 005 01 015 02 025 03

time[s]

Fig.4 Comparison of particle velocity
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Fig.5 Monodisperse model
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Fig.6 Viscosity of monodisperse suspensions
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Fig.7 2 particle diameter dispersion model

5 20 MBERAAFES VRO L

E02-3
5
4 ——
o
&
\ 3
&
2 total volume fraction=56.8%
vol%(5 ¢ m):vol%(0.5 ¢ m)=3:1
‘l l l |
0 20 40 60 80 100

shear rate, 1/s

Fig.8 Viscosity for 2 particle diameter dispersion
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