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The Aging Characteristics of Composite Insulating Materials
due to High-Temperature and High—Moisture

o] & & o F H H & # ¥ F g7
(Jong-Ho Lee, Kyu-Chul Lee, Sun-Tae Kim, Hong-Tae Park)

Abstract

For increasing the insulating properties and the reliability of composite materials due to environmental
aging, the electrical and mechanical characteristics of moisture absortion specimens and moisture desorption
specimens were investigated. After moisture absorption wt% and moisture desorption wt% increased with
time, a state of saturation arrived subsequent to a constant time. Moisture absorption constants with the
layers of glass fiber showed 0.0117 in 1 layer, 0.0123 in 2 layers and 0.0152 in 3 layers. Electrical and
mechanical characteristics dropped significantly with moisture absorbing in composite materials. Although
moisture dried completly at 70°C, it is impossible to obtain the electrical and mechanical characteristics
before moisture absorption. Many defaults by moisture in composite materials exist at interface hetween

epoxy matrix and filler.

Key Words(Z2801) : Environmental Aging(F9l &2 ¥ 3h), Moisture Absorption Specimens (E&AIR),
Moisture Desorption Specimens(&& Al &), Moisture Absorption Constant (& & 4HF).
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characteristics of composite materials.
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Fig. 17 Moisture desorption time-tensile strength

characteristics of composite materials.

o ARATE Fo Hohgk e
Gebd § M3 gk 4% uehia itk ol

Qe wgele ARRAE WA Y A

g waF, 7t Asel



LR RN
{24518k 8 4 Vol 7. No. | January 1994

v

7

A = L
N == « 1 0w
& 9 g i A S
%ﬂ.ﬁgam 3 T
ny oo B w = ® W Py
—_.— < C . —_ ™ ~ ok < ._.m.o )
4 g 2y E_m TN 1,@ T ® h e
= - 8 e%w% u,lelTAT% e
T < T LI
e W R e N TS 0
! e i ol o X
R wr <ol T oo N R~
g T oy o M T W ooy T R o
o 4 2 o F w i o T g U oF Mo - =
i oo M! — 0 O_ ] 0 T da o 4
i ) I g ™ WX W AR 5
iz % e e B ARG R Moo o T O
" = ~ o T o o & oy o o = %
~ g 1o T W o) B! N ooy
e = ° 5 o K - G = A
= z 2 LT ool o o T
= = e T T = O .l ML o) T ! -
e ?%%%ﬂ%ﬂmﬂwwxoﬂﬂn&.ﬁo
.mu, o olm w3 o hiz} ¥ ,,nm M = {z wr#a
7 e Mnul%nzniamﬂ% sz P
= 5 F A 2O g oo Al N ; A
= o el T Jod No Bl oo =4 {m Rt
g Foo TN W inwﬂ,_o Koo W
3 =z _ @4 B mau_ﬁ G o
’ 7% 0 ENEGE N L
o ) o o X B 25 P < < hExe RO
© F] F e e T OOl MESE A
" b.},mgﬁﬁgxﬂﬂi 0oy g
g Hoi o & R 2o ¥R )
R & RO WM o3 =y ? ﬁ_,a E = 2
5 N AR T oRew
£ e NOW o
R & T
b TRCX oA T
E I ﬂ%%ww.xém
3 oo o — RO N
~ IR i o o T ~ = ko o
P o T - ‘Dr J ﬂ&l ) wM " E"ﬁ
Bo g — T .o U ol W om 2 ~ —_ +
w= T o Am 2% R T w5 X
= Oz 7o P o= %o Mo M X = . = A
T3 E oy pr 7+ T BT K
e on Lo o ®—x P r R o
oo 5 o= o oy 4z = o 2 % N
B z o L ook B i i~ 0 ™ i
o %o lm o % e Ao o s i 0 = Ho B =
—~ o = = o ° WA ok . 3 B 5 N
~ g 5 B ° ™ T s o K o o P
o v ol © B oy i | l ok o
= o - Eria w P 7 B Oy W
n - M oy R0 5% o T
LGN o K o o W0 oF o A a W
= = w.moﬂ,ﬁ_ mm,,_mo T X W WO
e 4 o = AIr = N o o T o o— NN M_l
oo = PR ooy o s T A
= [ S ~ = [t T B’ ey T oTo ﬂﬂ X
= 9 B = @ X i = o X R .
X ® T T % A+ o o of © =5 ik T ™
@ gz FELmdYEr Bl ok o
I CaREE IR e v T
w oo - { vﬂw < ~ o o ..\omro s o W o
nw dy O 2 B o < oy 2 G =
%o ”1.._..% L OW Oﬂ m OW W.M B o Gy 0 K A_ I\ I
e = _— I [ J— ) ~ 7
L S O NCs B o T
oy o I 7T i T ol T %
LEErzTElT 3 a 7
K T oF R0 - o o= = W 5K
C - M ~ = . o
o {n R
iu <

23



gAY

% 3 fal

=]
im

[1] E. Pink and J.
Characteristics of Reinforced Epoxy Resin”

Master, Sci. Vol.9, pp.6o8-664, 1974.

D. Campbell, “Deformation

J-

[2] J. W. Jhonson, “Resin Matrices and their Cont-
ribution to Composite Properties” Phil. Trans.
Roy. Sco., London, A294, pp.487-494, 1980.

[3] H. Lee and K. Nevile, “Epoxy Resin” Mcgrow-
Hill Co., 1957.

(4] 20i ) A EA, AL, “=A 2 oRs &
ol b L AR BT EMIST8. (41), pp.
1-8, 1987.

[5} flﬂn% Koy AR, R xS e A ARk e
WIS X ARG HILoHHT” EMI-T8, (42), pp.1-10.
1978.

161 dnerhie - “omdligg o o LHiALRL BB
SINERHT EMI-T78, (43), 1-10, 1978.

[71 J. F. Mandwell, “Origin of Moisture Effect on
Crack Propagation in Composite” Poly. Eng. and
Sci., Vol 19, No.b, pp.353-358, 1979.

[8] A, B. Sevmour, “The Role of Reesinforcement in
Plastic Technology” Roly. Plast. Techol. Eng.,
7O, pp.49-79, 1976,

[9]1 D. . Fesko. “Flexural Fatigue of Unidirect ional
Fiber-(ilass Reinforced Polyester” Roly., Eng. &
Sci., Vol.17, No.1, pp.242-245, 1977.

[10] i S. Springer, “Journal of Composite Materials

” Vol 11, pp.107-122, 1971.

arpatel 4 KEHl i o] %35, ofat, Aad, vy
[11] C. H. Shen and G. S. Springer, “Journal of

Composite Materials” Vol.10, pp.2-20, 1976.
C. D. Shirrell, “Diffusion of Water Vapor in
Graphite/Epoxy Compositesh ”

[12]

Advanced Com-
posite Materials-Enviromental Effect, ASTM
STP, JR. Ed., American Soc..
Testing and Materials, pp.21, 1978.

[13] J. M. Whitney and C. E. Browning, “Advanced

Effect

for Test.

Vinson, for

Environmental

STP 658, AM.
Mater., pp. 43-60, 1978,

{14] C. D. Shirrell, “Advanced Composite Materials-
Environmental Effects” ASTM STP 658, AM.
Soc. for Test. and Mater., pp.21-42, 1978.

[15] J. H. lLee,

of Mica/Epoxy Composite Insulating Materials

Ph. D. Thesis, PNU, 1987.

C. D. Shirrell, “Diffusion of Water Vapor in

Graphite/Epoxy

Composie—Materials

ASTM S0cC.. and

“A Study on the Dielectric Properties

[16]
Composites” Advanced Comp-
osite  Materials-Environmental Effect, ASTM
STP, J. R. Vinson, Ed., American Soc.,
Testing and Materials, pp.21, 1978,
[17] W. D. McNeil,
Proc. 19th Ann. Tech. Conf,,
Div., SPI Sec. 11-B, 1964.
D. Hull, “An Introduction to Composite Mat-
erials ” 1982.

AL U, 1986.

for

B. Bennett and R.I. Leininger,

Reinforced Plast.

[18]
Cambridge University Press,
[19] Z Ao, W 7R X Bali™ #

X 2} 27

45

19539 104 1644, 1979
4. 1982d 24
IAAL 19879 29 k)
2, 1994 @A &Ahsha

Py
T

29)

Atk A

B A 1 x_§}

Fade g
* T
27)

o
[¢)
2o ¥

B A

u
NEH % 9
=

5]
-

hapit

A<d
19551 49 1994, 1982d Hadar w715
b2 1084y BAgiEr A7) E T i A A
19034 24 BaE A7lFE g
©.1004d #x 2Ly L7

2=

k]

24

o4

19474 114 19733 249 Addfer A
7iEen 4. 19759 29 A4 W7
T OAAR 10816 28 ANiE A EE T
W, 19834 79 WAUel FYdE AU
419944 Eilﬂ OA'—[HDLJII A{7] 5]—),]. R

o 22 A

T odiw

ut gy

1967 89 544 1991 29 &g A7)
%9, 19934 29 & h:}]ﬁl A7) 8 s}
19949 &4 SAet A7 gt wal

e
AL

4.



