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EF: AL Aok A ASHA A E 3 dmgpolE o] 2] 2 olFA] mE e} FYsie] B3R
& Alxste] dAEEe} uAFgE AT DM guarded heat flow meter W& ©]-8-5t A3l
Ak Aol oJgt 2] e Ak AA elste] B Re] dHEEE Skl o EHA e st
T2 FHel EAshs W diERe WHERES TR 7 Askee] B3RS dA g AARE S
A7lE 2 SIskl. w7t 72 de] delr ZErEeladH o] E(PMMA) FIES AUsiSlE W &
AR GHErt FHENCH, o= PMMA HIE E9jd) ojsie] di=glolE geje] 2] di7t drjHes
HEo] Bolgh 27t YA WEoR FgHErh 50 wi%e] 2] Fels TS PMMA HI=/(PMMA HI=+
oAl ZANe] Hlgo] 12.5%<] AFA] BANEE 0.65 WmKS] GHAEREE Bol H=E 36l 2 H3jael v
sl AL} 41% It

Abstract: Thermal conductivity and surface resistance of epoxy-based composites with dendritic Cu fillers with different
surface treatments have been investigated. Thermal conductivity of the composites was measured by a guarded heat flow
meter method. Thermal conductivity increased when the Cu fillers were treated by HNO; and 3-aminopropyltrime-
thoxysilane (APTMS). A parallel study on the effect of incorporation of PMMA beads in epoxy matrix was also carried
out. PMMA beads led a good contact between Cu fillers and improved the thermal conductivity of the composites for
all filler concentrations. The incorporation of 12.5% of PMMA bead/(PMMA bead + epoxy) at Cu filler content of 50
wt% resulted in 0.65 W/mK of thermal conductivity, which is 41% increase compared to the epoxy-based composites
without PMMA beads. This paper provides a simple and economical way to produce thermally conductive polymer com-

posites.
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Figure 1. SEM morphologies of (a) dendritic Cu filler (x1000); (b) Cu (50 wt%)/epoxy (50 wt%) composites (x1000); (c) Cu(50 wt%)/
PMMA bead (6.25 wt%)/epoxy (43.75 wt%) composites (x1000); (d) Cu (50 wt%)/PMMA bead (6.25 wt%)/epoxy (43.75 wt%) composites

(x5000).
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Figure 2. FTIR spectra of APTMS and APTMS-treated Cu fillers.
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Figure 3. (a) Surface resistance; (b) Thermal conductivity of com-

posites as a function of Cu filler loading with- and without HNO;
treatments.
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Figure 4. Thermal conductivities of (a) bare epoxy; (b) Cu
(20 wt%)/epoxy(80 wt%); (c) Cu(20 wt%)/APTMS(3 wt%)/epoxy
(80 wt%); (d) HNO;-treated Cu(20 wt%)/APTMS(3 wt%)/epoxy
(80 wt%); (e) HNOs-treated Cu(20 wt%)/APTMS(3 wt%)/(bead+
epoxy) (80 wt%) with a condition of bead/(bead-+epoxy)=0.125.
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Figure 5. Thermal conductivity of epoxy composites as a function
of Cu filler loading with different bead contents.
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Figure 6. Thermal gravimetric analysis curves of pure epoxy and
composites with different bead loadings.
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