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Effects of Combined Environmental Factors on Mechanical
and Thermal Analysis Properties of Graphite/Epoxy Composites

Sung Ho Yoon, Sang Jin Lee and Jong Keun Lee
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Abstract

In this study, the effects of combined environmental factors on mechanical and thermal analysis
properties of graphite’epoxy composites were evaluated by the use of an accelerated  aging  test
Frvironmental factors such as temperature, moisture, and ultraviolet were considered. A xenon-are lamp
was utilized for ultraviolet light, and exposure times of up to 3000 hours were applied. Several types
of specimens - tensile, bending, and shear specimens those are transvense o the fiber divection, and
bending specimens those are parallel to the fiber direction - were used to investgate the eftects of
environmental factors on mechanical propertics of the composites. Also, glass transition  temiperature,
qorage shear modulus, loss shear modulus, and tan & were measured as a function of exposure umes
through a dvnamic mechanical analyzer. In addition, a suitable testing method for determining the effect
of emvironmental factors on mechanical properties is suggested by comparing the results from using two
different types of strain measuring sensors. Finally, composite surfaces exposed o environmental factors
were examined using @ scanning electron microscope.

email ¢ shyo«‘m{ié»kmn,kmm)h,zm.kr
2M67-4383  FAX ¢ (0344673472




0. 71 ‘}} y,;;_ &b g {3‘ clAb G v gl yiar v Q«E

o HI J] ;!

T G whalwl elsukale Zihol S
1Y 1t i i R = e B e S PR

ol kol
3} /'\E %“z- ’(] I{f

2

et 2k 7ol A .
"j;‘ Yo -‘ﬁ A

Govd o B &

g g

Baker'''5>

[«} ]

(220
(S W I BN

Mmummtﬂad
Gl A ke

Aol 80~89%,

. Larsson™ & %}
‘ré*i’?ﬁ-‘?i A

FA RS 300
x}s».} <!

5w rkabgiv o)) el
ALY ié”r HIOA 7o i Al ¢
of ofgh Al g olgy
stadvt, o iapel npe
*ﬁiwwmz%xm

3
AWl 40% JFasholar




111&

Fig. | Typical curing cycles for graphite/epoxy

composise
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Fig. 2 Accelerated aging lest equipment
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Table 1 Listng of programs for accelerated aging
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{a) Tensile test {hy Bending test

(¢} Shear test
Fig. 4 Sctup for loading fixtures and  their

specHnens
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Fig. 3 Set-up for tension and bending tests using

extensometer and LVDT
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Fig. 7 Varations of normalized tensile moduli
and tensile strengths wort. aging tme for
ransverse tensile test

=
§SH) s -
!
w 123 ;
= Lobe * o * . .
*
=g
r(
%
= {15
£ s
30004] 7+ =
i
o]
A = 12 .
= ¢ @ . R
g oLne ’
RS
P
22
LA L
ot
68
&
046

¢ S0 0 100 20000 2300 3000 3300
aging time (hr)

Fig. 8 Variations of normalized bending maduli
and bending strengths wort. aging time
for longitudinal hending test




1422

..:;;(’ - ] L]
=
"", §17R
£ :
I
= (A

4§35

HALE
o 128 '
I |
5 rooe |
E : Py : i :
7 8

; : . . : !
o [ B .
& *
=
=
g
1 kit XNy 1MNE 200D 00 i

aging time (hed
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1-2 plane shear test
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Table 2 Comparison of test results based on
different types of measuring sensor
Y trans. tensile long, bending | trans. bending thoeld
A modulus moduluy modulus ol (} o}
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