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ABSTRACT : This study aims at developing the conductive pastes consisting of room tem—
perature vulcanizing (RTV) silicone and metal powder as matrix and filler, respectively. Elec—
trical and rheological properties of metal—filled polymer composites are in general strongly aff—
ected by particle shape, size and dispersion state of the filler. In highly filled systems, particles
tend to form very complex agglomerated structure which is easily changed when subjected to
shear deformation. And the breakdown of agglomerated particles due to shear usually leads to
the change of electrical conductivity of the composite. In this study, the effect of particle size
and dispersion state of filler on the electrical conductivity of the composites are investigated to
offer the selection criteria of conductive filler by measuring the rheological properties of
uncured composites and the electrical conductivity of the cured composites. It was found that
the type of metal filler systematically affected the rheological property, the susceptibility to
shear and the degree of change of electrical conductivity of the composite. The effect of shear
on the properties is more conspicuous in the composites containing large particle, indicating that
both rheological and electrical properties can be improved by controlling the dispersion state at a
given filler content.
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Figure 1. Idealized view of percolation threshold and
dependence of composite conductivity on particle
concentration.
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Table 1. Material Composition for Metal-Filled
Polymeric Paste

sample  particle A particle B RTV silicone
code (%) (%) (%) wt%  vol %
CUA1 75 - 25 75 23
CUA2 80 - 20 80 285
CUA3 82.5 - 175 82.5 32
CUB1 70 30 70 205
CUB2 - 75 25 75 25
CUB3 - 30 20 80 305
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Figure 2. Set—up of measuring volumetric resistivity
of paste sheet using a four—probe method (a:
Teflon, b: test sheet, d c: metal).

War ok ebg® A2 Type 2553 DC Voltage
Current Standard (Yokogawa Electric Works Ltd,
Japan)& ARESE]  FF3IaL, AR 3466A
Digital Multimeter (Hewlett—Packard, USA),
2+ 6512 Programmable Electrometer (Keithly,
USA)E 47 ARgsisith vAE gk Ald o 53
AABI 0T 5~6 Aol tiEt AlFEe] Bgiow
soiek

AA WA ke vk Aol <8l Axksgn.

Vwdk
Il

-

Z
o AN, [o AR AFL) W, wi AU &
dis AR FA, 1 A9 Al B, ke W
gl

A71M p= AFUAGT (Q-m), VE AY A=

Mz NF Y BM AedstE daE RTV) A
g2 A7) - AR dnEgEer AREHE G
T Fo|AEA ot eud &% - PHEL 1
s - t7lsst FAlel wel 7] - dx) 719 A
FE Aol QoM daA FE& FA awe
7le& sk glom A FAAE e, Wig

EZolH #1267 #A5%5 2002 9€

Holl m& HE gl A7jHEE W)

B 0S5 B e Hold v u
sl A7) - AA77] W AN A Gl

o,
F—E
2

71eakar QIekl? Atz o

Sull, RESSAA, 84 Fol vg] EFFHA F7] =
FolEE aAEA A3t £
FolL}t wak 9l ALYz

Azl glek. 531 AsAel B, A% S| B

b
2
oX
é_l,‘
o
[~
[
2
iy
ofo
_0|L
N
o
ot
=
-
<
i3
o
iyl
A

AA S AHEot g FoAEE HE f7)gue] <)
s oA 2] Thssiet steh 27 AeE 54
o FEE e AFL Ageks ol fes 2
A% AT A EFEA 1P DolA QA BA

o] d&stx Agkor fUISHE =dah A Al

L ]
= s B
n
.l - ..
= *® -
& o W
= * L 5
= ] L]
b - -I:
] i
™
I'l-
L . LA . 5
T " r e

Sher rate (st

Figure 3. Plot of shear viscosity vs. shear rate for
various RTV silicone resins.
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Figure 4. Particle size distributions of selected
metal powders.
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Figure 6. Plot of shear viscosity vs. shear rate for
various mixing compositions (plate depth, Imm).
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(b)

Figure 9. Photographs of cured composites by
optical microscope. (a) no shear after mixing and (b)
shear in depth 0.5 mm.
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Figure 10. Electrical conductivity vs. particle con—
centration at different plate depth(shear stress).
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Figure 11. Schematic representation for depicting
the change of agglomerated particle structure with
increasing shear stress.
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