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Study on Corrosion Aging Behavior of Glass Fiber Reinforced Compositesin
Severe Marine Atmospheric Environment

DING Kang-kang, DU Jian-ping, WANG Zhen-hua, LIU Shao-tong, MIAO Yi-chun, HOU Jian, SUN Ming-xian

(State Key Laboratory for Marine Corrosion and Protection, Luoyang Ship Material
Research Institute, Qingdao 266237, China)

ABSTRACT: The objective of this work is to investigate the corrosion aging behavior of glass fiber reinforced resin matrix
composites in the severe marine atmospheric environment. Field exposure test on composite materials in the atmospheric
environment of South China Sea reef was carried out for different periods. The corrosion aging morphology characteristics and
mechanical properties evolution rules were analyzed. Based on the accumulated data, the grey prediction model GM (1,1) was
established. Furthermore, the results were compared with that in other typical marine atmospheric environments of Qingdao,
Xiamen and Sanya. With the extension of the exposure time, the fibers of the composites were exposed seriously in the
atmospheric environment of the South China Sea reef, and the flexural strength of the composites decreased. The accuracy of the
grey model GM (1,1) established based on the flexural strength data reached grade 1. Compared with other typical marine

atmospheric environments, the flexural strength of the composites showed a downward trend with the decrease of latitude. Using
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the grey model GM (1,1) to predict the aging behavior of the composites in the severe marine atmospheric environment can

achieve high prediction accuracy. The main environmental factors affecting the mechanical properties of the composites are

irradiation, followed by relative humidity and temperature.
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Fig.1 Macro-morphologies of composite materials exposed for different periods in the atmospheric environment of South China
Sea reef
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Fig.2 Micro-morphologies of composite materials exposed for different periods in the atmospheric environment of South China
Sea reef
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Fig.3 Flexural strength data of composite materials exposed
for different periods in the atmospheric environment of South
China Sea reef
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Fig.4 Macro-morphologies of composite materials exposed for different periods in the atmospheric environment of Qingdao

ala

b2a

Kl s AR e RSP IE h 2  AN R) A 301 #2555

Fig.5 Macro-morphologies of composite materials exposed for different periods in the atmospheric environment of Xiamen
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Fig.6 Macro-morphologies of composite materials exposed for different periods in the atmospheric environment of Sanya



THEHES  TURREHER AU TSR AT AES A bR LML 15

185 11
600
V&%
500 |- N &1
7 N (i s
gmm 7 "
?‘&% 300 |
=
200}
100 F
0
1 2
L /2
B 7 AN K SIEEh & A MR R SRR G
HHEES

Fig.7 Flexural strength data comparison of composite materi-
als exposed for different periods in the atmospheric environ-
ment of typical sea areas

OTAHSC o il 5 5 I ) A 3 G, 250 i B 52 T e 3

SRR R IR N R T RN
UNHTBTIA , %M IS 5 AR ) 2 M RE T A A
I A RS B PR B A 3R TR E T R R Wi
AOERIE DR R AL A PR e AR | TR R IR AR
PURRAEUS L, Soif e X SEFREE I R (B L BeE)
XEAMEIAERE (BhRE, WASHELES) %
R 1 RO 2R, SCHP SR IR €8 5 I06 43 1202 Vi o
ik EEMEHRER. R39IMTHS. H, =
T T 5 BER A RIS I R AR B 5 S AR S
it 56 B2 KN o BT AR BRIk B AT 1 IR A Ak
AbER (25 5 B R BB A b B ), 25X (1) TR
PRIE R 5 R B A KORIRIE (g, BRI 1, A

Kbl ), JFEATHER (W3R 4),
4 M[in Ng{in A(k)+p Miax Mkax A (k)

Yoi = )

1
42 A(k)+pMax Max A, (k)

Arpe i BUE 1~5, MRIRXTN 5 FEREE 2R & B
B 1~4, XRS5 A (k) A A
BINHSZ Y43 26 ; Min 1Vg(irlA,-(k) A (k) 1E

%Wﬁ%$%;MMWWMHﬁWﬁ%ﬁ§;ﬁ%

® 3 ARBBASHRERRETHRELREIIR (L8
PN )

Tab.3 Data list of atmospheric environment factors and
flexural strength of composite materials at different sea areas
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Tab.4 Gray relational degree of atmospheric environment
factors to flexural strength of composite materials at
different sea areas
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Fig.8 High magnification metallographic micrographs of
composite materials exposed for 2 year in marine atmospheric
environment of South China Sea reef
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