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Effects of salt water environment on the mechanical behavior of composites

Jin-Bum Moon’, Soo-Hyun Kim’, Chun-Gon Kim ™

ABSTRACT

In this paper, two different experiments, namely, salt water spray and salt water immersion, were performed
to reproduce the contact of composites with the seawater for three kinds of woven fabric composite material
systems which would be used for the WIG(wing in ground effect)craft. After aging 140 days in the salt water
environment, material properties of carbon/epoxy and glass/epoxy composite such as tensile, compressive and
shear stiffness and strength, and inter-laminar shear strength (ILSS) were measured. By comparing baseline
material properties with degraded ones, the effects of the salt water environment on the composite mechanical
properties were evaluated. From the experiments, it was confirmed that the difference in aging conditions had
very small influence on composite properties. And it was found that tensile strength of carbon/epoxy composites
showed little degradation, but much more degradation was observed in glass/epoxy composites. And large
degradations on matrix dominant properties were observed. The salt water could damage the fiber-matrix
interface, matrix properties and the glass fiber.

=

=

P

B ATl @4 A4 AUB g5 BT Ao

Be T oMY AEE AaMe FRARR AHSE VR e B3

]
= *li‘:éloﬂ A sieeke) ol ATt BATEAASH] As) A 14097 FeAstold =aAFl & s
A SEARREAR SRR A, G5 Ad AN A= 9 S A A=E S 712 24499 Hus
M degFel EFARSY 7IAH B4 nAe dFe] HUENAY. Ade 6 g BreEd A @739 Aole
719 gL UAA A& S dadt 5dAR B 9% S0 A2 &do] AT vk fEdR SRR
e AFELY Askee] gaidfG R BleiA S5 stk 22l B A 245 F 24AF
ZEAT ol F8, dee AR Ao mA AbolY AdE EHIpAr|A, B BA AA 24 fEldRe] 2de

A5t 5 Udes Belstc

Key Words : §2A4(WIG craft), g4 25 (Salt water spray), <= #<=(Salt water immersion), £} & (Composites)

1. 4 2 A4 G8A0l 9hirtom 94| & w9k Wing in
ground effect 0|83 kel Friststel 4 SlolA LWL
Ao Sof S| ciAm BRO UWI 25 SPt] 7 sk wlsAel $OAe A 970 FHe Bl A

;WIS AT STATTALT
= AEEY B AU
ot Bt ST 55T, A Emltegkim@laistacke)



$23%% #5 1 %% 2010. 2

AR 7AA Aol daggol vA

7 45

—|~
e

rr

el

Spatolet @ 4+ glrk Ate S4sEst Lelxy ojg
4 e nkow &
ol FRsstAut WKL Sgage] AlkE wol gtk ol
= e LR
2ol olg Ago] Haslo] I&o2 Luto] Fhgsta
el BRE o5 ThsetEs AAss sl o 9
9] Eye Sojstst] g1 SlalAle] Aebt oluct

ool el 2ojehy stolde) A TEBE HA 3
SAKo] A BaARE Agsks 2

o] QMR AL & e Aolch AT BaaES 9
e Hh Ags] MERs O 2880l Paskel o

sgRe] B4 wsle] ek At SHHo Wastch

FoatAol Bl vAE el e ehvh Syl
on), gigo] oA A KA BAo] st Pl =
2 Al wet Z1AE BAe] wske pEske AvEe] 4
o1, $41 B4 mAje] thet @48k Aol SaElck
AelE Sl S fet YRl BAS AT 34 B
el @asid A4S Sastel, wwe] RAgEE Zgshs
AL St 2811 B3 Tet GLae] ot
2ol BAASE vmsks At SuE o, Ben
AreAld feag SRR FY BHT A B4
o 27 Askele, gael bEE A4 FFe AA 2 A
o= mmg uh GrHa]. el ATE Bade B
fe) Af BRe] Asuslelel B4 Askel Bt o
F7b wol saslgich 1 Aak ohyie] mA) A B4l o
el Slsld SAS wom, T ol SHe] g4 w
st o] ofst sobd whgol ofst FAlGe] 2 g
e HWSHAT91012-17). E3 olefRt o= s
szl 74 BAS] Askgol Hmasgrk

olo} 2ol @4gkAel oJgk BASl Ashe AZEHAE o}
e A7k SR glgrom, o] Sojxol At 1y
Ha gick W] Pasiel] wdEol gl WIGHS A4
ol glof SHAOR AR ot BIARIBHA
He A7k WA "astcha @ 4 ek

B Aol WIGHS] FEARE AHgE 37HAe 53
2ol sl @agidol ojust Fae mxEA eIt
Jelm @4 A4 BET A% B 84l ofst Aols 4
2 B3l Brsteck

u)

2 O

¢
—_

o
=)

1

=

ko)
%

2. A9 74
21 M=

2 AFoA= 3719 thE B A (plain weave) Az E3}

HE7E AFEEIYE BrAaAS B3R 24 CF6638/epoxyet
HPW193/epoxy7t AMEE|RloH, HEdf EFNREA
#7628/epoxy”t AREEIQITE ZF EA R HEiA AR
BEA UYsA4e AR olFEA AR RS12227F FUst
A AREE AT Ao AR EFAEE ESto|uHmol A
A== et

2.2 AH

7t e ASTM 71%0] 2lAslo] A4 s9len, Table 1&
7k Ago] AMEE ASTM 2] 2Eo]t),

Table 1 List of ASTM standards used in this research
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Fig. 1 Specimens((a) tensile test, (b) compressive test, (c) in-plane
shear test, (d) inter-laminar shear test).

Fig. 5 Salt water spray specimens.
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Table 2 The weight gain of each composite material

(a) CF 6638/RS1222

Tensile  Compressive In-plane shear ILSS
Spray 0.92% 0.94% 0.59% 0.56%
Immersion 0.94% 1.00% 0.73% 0.50%

(b) HPW 193/RS1222

Tensile  Compressive In-plane shear ILSS
Spray 0.57% 0.75% 0.69% 0.48%
Immersion 0.71% 0.82% 0.62% 0.39%

(c) #7628/RS1222

Tensile  Compressive In-plane shear ILSS
Spray 0.88% 0.77% 0.64% 0.41%
Immersion 0.78% 0.78% 0.60% 0.40%
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Fig. 6 Stiffness of the each material.
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Fig. 7 Strengths of the each material.
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