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Stress-Strain Behavior and FElectrical Resistivity of Conductive Silver Particle/Silicone
Composite Pastes with Surface Modification

Geon-Woong Lee ', Dae-Suk Bang , Min Park, Donghwan Cho™ "

ABSTRACT

This paper reports the electrical conductivity and the stress-strain behavior of silver particle-filled silicone
composite pastes for electromagnetic interference (EMI) shielding gasket materials. The percolation threshold
(critical concentration) of the composite paste obtained by incorporating irregular sphere-shaped silver particles
and room temperature vulcanizing (RTV) silicone resin was determined from the electrical conductivity result.
At about 28 vol% loading of untreated silver particles, the percolation phenomenon occurred and at this critical
concentration, the volumetric resistivity, the tensile strength, and the elongation of the pastes were investigated.
This work also suggests that the stress-strain characteristics of a composite paste filled with metal particles
above the percolation threshold may be effectively improved by properly selecting a coupling agent.
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Table 1 General formulation of RTV silicone resin
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Ingredient

Concentration (phr)

Impact on Properties

Base Polymer(OH-terminated

polydimethylsiloxane)
Crosslinker:(OMe),SiMe
Catalyst (Titanate)
Inhibitor (Isopropanol)
Filler(s): SiO2

TiO-
Carbon black

Solvent (Xylene, Toluene)

100

physical and mechanical

physical and mechanical

cure rate

longer shelf life and pot life
physical and mechanical
opacifier

pigment

diluent for rheological control

Table 2. Specification of two different silane coupling agents
. N Molecular Boiling Point L. Density Flash Point
Chemical Name Formula R o Refractive Index 3 o
Weight (C) (g/em’) ()
. 1.4270 +/- . .
y-Glycidoxypropy! ) 1.065-1.075 (at
. X CoHaOsSi 236.4 290 0.0005, o 110
trimethoxysilane . 257)
25T
1.420 +/-
R X . . . 0.945-0.955
¥-Aminopropy! triethoxysilane CoH2N20;3Si 221.3 215 0.0005, (at 257) 96
at 2

25T




64 o] -2

2.1} "H Al u

223

MG AR it

guepel 18ky

0opo0en 10k

Fig. 2 SEM images of silver pamcles (top) and the fracture surface
of silver particle /silicone composite paste (bottom).
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Fig. 3 Chemical structures of silane coupling agents used in this

study (a) ¥-GPS, (b) ¥-APS.
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Fig. 4  Schematic of volumetric resistivity measurement of silver
particle-filled composite sheets using a four-probe method
(a: Teflon, b: testing sheet, ¢: metal).
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