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Effects of Polarity Groups on Mechnical and Seawater Sorption
Properties of Epoxy Matrixes
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Abstract: Tensile, flexural and water resistance properties of four kinds of epoxy resin systems, i.e. CYD-128/THPA/DMP-30
(CTD), TDE-85/THPA/DMP-30 (TTD), CYD-128/IPDA (CI) and TDE-85/IPDA (TI) were investigated. The influences of the epoxy
resin types, curing agent types and molecular structures on the properties of the epoxy matrixes were discussed. The results show that,
cured with a same curing agent, TDE-85epoxy resin (with ester groups) system exhibits higher flexural strength and Young’ s modulus
than CYD-128 (without ester groups) system. The brittleness order of the four epoxy matrixes is TI > TTD~ CTD > CI. As CTD and CI
have less content of polarity groups, such as ester and amine, seawater absorption of CTD and CI is smaller than that of TTD and TI.
After seawater immersion, part of the ester groups hydrolyzes and the matrix becomes more brittle. As a result, the tensile and flexural
strength of the matrixes are decreased significantly. CTD system recovers about 92% of the original tensile strength after drying
processing.
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Tab.1 Tensile and flexural properties of the epoxy resin systems
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oo [ TNARIE S , 37 12k B i s B

L 2 B LLAMRIBOGTE R, U A A i A
o, CLIRZAE 1740 em™" ~ 1730em ™' JCHEIE 1 HFHE
Wi, TTD A Z7E 1180em ™' 55 1030em ™' JC ik
AR AE M Wi, Ah CTD 5 CI 1A 2R A5 28 3R 45 AE
W, DNZT A P& v ok B 0 0 1 A0 P S A 2

Oy TR R RA W 3SR 25 4 A B A Bt
BEFE SN e SRR 22 R EE R

DMP - 30 {2 i THPA [ 1k 354 B B 7= 4, 29 4

RILATHRLE A4 5 IPDA [ b B 420 Jig B, 47 e i 24
SESETE IR, LB B, A B AT 32— 25 BN AR R
Jie , IR SE A T 38 DA B 2 3k 5 IR SRk kA
SNV B P 245 25 4, e 2T 1 DA =5 22 g i 5 Tk
SEA MR RISZ RS54 . 24 TPDA 7E[EL I A 72
G, SCHR I 2% 235 ) 23 BRATAC 58 4 O 11 Ptz



4 WISEAV A AR IR P X PR AU IR A T 2 PR RE LK 54k ) S - 57 -

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Absorbance

2000 1000
Wavenumbers / cm™
(a) CTD

(=
1.6 5

1.4

D
=+
o
—

Absorbance

2000 1000
Wavenumbers / cm™
(© CI

1737

Absorbance

2000 1000
‘Wavenumbers / cm™

(b) TID

Absorbance

2000 1000
Wavenumbers / cm™

(@ TI

2 DURRER AR I AR DE s IR IO £ 513

Fig.2 Infrared spectrograms of the four epoxy resin systems
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Fig.3 The SEM tensile fractographs of the epoxy resin systems at x 1000
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Tab.2  m, and m, of the four epoxy resin systems
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Tab.3  Mechanical properties of unvarnished, immersion and desorption of CTD and TTD systems
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Fig.4 The SEM tensile fractographs of unvarnished(a) and
immersion(b) specimen of CTD system at x 500
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