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To assess water diffusion and degradation of Unmanned
Surface Vehicle by Hydrothermal effect, the specimens
were exposed to a variety of thermal and time conditions.
Furthermore, after immersing the specimens in seawater
and distilled water for 72 weeks, the amount of water
uptake was tested by gravimetric analysis and the results
followed Fick law. Degradation of ILSS was measured from
SBS test of specimens exposed to hydrothermal
conditions. As a result, correlation of water diffusion and
degradation of ILSS was validated and the feature in
seawater involving saline was evaluated.

L014A4 (Unmanned Surface Vehicle),
E& S I (Hydrothermal Effect),
SBS(Short Beam Shear),

27t Tt ZHE (Interlaminar Shear Strength)
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An Analysis of Degradation of ILSS on Carbon-Reinforced
Composites by Hydrothermal Ageing for Unmanned
Surface Vehicle
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Fig. 1. Autonomous surface vehicle with towing underwater platform (Sea sword II)
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Fig. 2. Schematic curves representing four categories of recorded non-Fickian weight-gain sorption
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Table 1. Test specimens for immersion tests

Test No. of specimens Size (mm)
Water Seawater (7%) + Dl water (73) 25 4x05 43
uptake =143

SBS 16 (temp) x 8 (ageing) x 2 (case) x 5 (set) 18542.7x3

=1,280

3.3 g}
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Fig. 5. Short beam shear test fixture and Instron 5583
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Fig. 6. Diffusion coefficients on specimens immersed in DI water and seawater for 72 weeks
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Fig. 7. Comparison of short beam shear strengths on specimens immersed in DI water and seawater for 72 weeks after

exposure to elevated temperatures in 8 hrs of ageing time

L2 LofA B of ZA]E= Vinylester, Polyester,
Phenolic %270 vl AN A ALEE A) 923t )
TR 7MY B2 EAHASE 7HA L ek 5kl o
Bo shtH 0% B3} B WS RAURS T B
AHeE 23 2 wHgalA] oot WRA o] Fofuj,
oleie Bz qIs) B A% At ol B4 B
487714 SBS 7= A5P7E A7 Lofitey. Tt Eha
45 73 BIAE 485 ol YRAL 58S 7 A
o7} 74 E-5l (Hydrolysis), U]Al|«+<E (microcracking),
1] A& (microvoid) R o FA] 23} (relaxation)of 9] 3]

dolget.

AU
=
dr 2
o =2

92}

>,
2 1
=
rot
wn
los}
wn
>,
ok
i)
~{
it
o]
o8]
~
=2,
iv
o,
=
)
R

o
i
rft

()37 250 wEH AlE AJHE| A= post-cure
L ol A post-cureZ} 2o
Sff w2 A HFZAE A °]

M= E FAE HA

7t doltal =& &=
WA oF2 AT AJH O

Ao e ook

Journal of the KNST

(el 42l ABE H = §7] F(organic spe-
cies) ] TR THOE T FF
7R §HE A% $EF F7hHn AN B
o 25-0] Ale] Hle v S8 Fouknt Sk
58 29

OESEEL PEREREEERZESE EER
of Aol vl5} 37 ekt B3 B A &
£7h S7Rbe] wet SAASE Heste] S7be)

L AL Be,
A2

[1] Grant, T.S. and W.L. Bradley, In-Situ Observations in SEM
of Degradation of Graphite/Epoxy Composite Materials due to
Seawater Immersion. Journal of Composite Materials, 1995.
29(7): p. 852-867.

[2] Leif A. Carlsson, F.P., Influence of sea water on transverse
tensile properties of PMC, NIST Special Publication 887.
National Institute of Standards and Technology, 1995: p.
203-221.

[3] Wood, C.A. and W.L. Bradley, Determination of the effect of
seawater on the interfacial strength of an interlayer
E-glass/graphite/epoxy composite by in situ observation of
transverse cracking in an environmental SEM. Composites
Science and Technology, 1997. 57(8): p. 1033-1043.

[4] Gellert, E.P. and D.M. Turley, Seawater immersion ageing of
glass—fibre reinforced polymer laminates for marine
applications. Composites Part A: Applied Science and
Manufacturing, 1999. 30(11): p. 1259-1265.

[5] Tucker, W.C. and R. Brown, Moisture Absorption of
Graphite/Polymer Composites Under 2000 Feet of Seawater.
Journal of Composite Materials, 1989. 23(8): p. 787-797.

[7] Liao, K., C.R. Schultheisz, and D.L. Hunston, Effects of
environmental aging on the properties of pultruded GFRP.
Composites Part B: Engineering, 1999. 30(5): p. 485-493.

2022, 5(2); pp. 186-191 191



	무인수상정 열습효과로 인한 탄소복합재의 층간전단강도 저하에 관한 연구
	Abstract
	1. 서론
	2. 관련 이론
	3. 실험방법
	4. 실험결과
	5. 결론
	참고문헌


