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Abstract: The aim of this study is to improve of dielectric properties using epoxy/nano alumina composites with
adding glycerol diglycidyl ether (GDE:1,2 g). This paper deals with the effects of dielectric properties(e;,dndfdné)
for epoxy/nano alumina contents (1,3 phr) and GDE addition (1,2 g)composites. 5 kinds specimen were prepared
with containing epoxy resins, epoxy nano alumina composites. Average particle size of nano used were 30 nm. The

nano alumina used were gamma phase particles of spherical shape. The suppression of epoxy chain motion by

addition of nano aluminat+GDE decreased dielectric loss and relative permittivity magnitude.
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Table 1. Properties of fillers for the specimens.

Table 2. Definitions of terms.

P . Abbreviation The original terms
roperty Nano alumina : =
GDE Glycerol diglycidyl ether
Mean particle size 30 nm ER Epoxy resins
Crystal form Gamma phase NA Nano alumina
P : ENAC Epoxy nano alumina composites

Particle shape

99.9%

Purity(%)
BET

(specific surface area) :m?/ g

100£20

oxide power2A =+Uj Sukgyung AT Co., Ltd.
SG-ALO309] A|&Z o]&sttt. Ui YAt

% 104 LFERRQITE

ARl DGEBA (diglycidyl ether of bisphenol
AEFY o FAl= JET Araldite CT-2005 ARE-st
Py, A= 120°CoA 390~520 mPso|H, €=
25°ColA 1.15 g/cm® OZA] &3 (equip./kg)S
2.55~2.70]t}. A3tA|(hardener)= AZHo=z2 HT
9030z A AU =M= IAIGAL] HAZE YA
¢+ carboxylic acid anhydride 7|9t 733}A|o]ct.
S8 H(melting range)= 128~ 132°Coj, L&
L 130°ColA] 1.22~1.25 g/cm®o|c}. Ato] &k
<3(%), LA TR 0~0.2%2 oA WAo] mp
od g 2red

AstA 24 AFRE carboxylic
(anhydride)= £41717] AALXA
AAazA FHAsH AFEELL oy, Zop Y
= JR0j4 mU/AEZ sl vlAd T Al(glycerol
diglycidyl ether, GDE)& A}-8-35}% Tt

Ato g
ExoOo
-1 O w

rl

acid type
GIS spacer?]

L E! UENENEERETE LTS
gL o|Lt %EJ(IEEI HME 7

GIS spacer AAAA] 7WES ¢ls 2 1014 4
Rl B Esto] o] BA/Un Lol FEAE
o] AlEYHZ el

Aad A& & 30 UEH vl o ZA] A,
ol ZAl /U FEZAE (1,3 phr)+GDE addition(l
phr), oZA]/Ux ZXE X E(]l phr)+GDE addition(2
phr)g 4379 AlEo] AzEJY. 453724 74
=4 ASAAHE olgsto] SAT AuE ey
c}.

Table 3. Type of sample.

GDE NA MA

Number Specimen ER Hardener
Gram phr  wt%
1 ER 100 40 0 0 0
2 ENA_1 phr/GDE1 g 100 40 1 1 0
3 ENA_3 phr/GDE1 g 100 40 1 3 0
4 ENA_1 phr/GDE2 g 100 40 2 1 0

Nano Alumina Surface Modification

i

Solid Epoxy Melting and Addition
(toluene +acetone+GDE)

+ Mechanical Stirring

Nano Alumina Addition

\

Removed of Toluene and Acetone

High Temperature
Yy &Vaccume

Nanocomposites of Liquid
state(Dispersion State)

!

Curing Procedure(140°C X 16hr)

Fig. 1. Preparation procedure for epoxy/surface modified nano
alumina composites.
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Fig. 2. BDS 1200 system.

w
[N
i)
d|
]

3.1 OIFAl/L: 2R0OLL XI2] 2o
@ e Siby . E s : ¢
K v T ; -
" - 2 II ._ 4 i £ ¥ S ¥
" .-.-H 3 f ¥ i beind
L - »
- - B 2 it e iy
. L - - iy el
| s - Lo - 38 A -
v o e o
s . f ) 2 b ] =)
o e s 2 o AEER S '
s 3 -t e %
’.r Nk - I-lz. ‘.." iy E fq. g

Fig. 3. TEM image for the nano alumina particles dispersed
in epoxy matrix. (a) 1 phr and (b) 3 phr.
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Fig. 4. Dielectric properties for contents of nano alumina filler

according to frequency variation.
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