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Abstract: Controlling the content of curing agent and silane coupling agent in the silicone formula, the
effects of curing agent and silane coupling agent on the elastic modulus, hardness, hydrophobicity, water ab-
sorption rate and resistance to water immersion were investigated for silicone coatings. The results show that
the elastic modulus of the coating decreases, and shore hardness and water absorption increase with increasing
curing agent when its content is more than 4%. The elastic modulus and water absorption of the silicone coat-
ing decrease, however, shore hardness and water contact angle decrease with the increase of the content of si-
lane coupling agent. The elastic modulus of the coating with the curing agent of 6% is the most sensitive to
seawater immersion. The stability of the silicone coating is significantly reduced by seawater immersion for the
coating with the curing agent of 5% and silane coupling agent of 8%. Too much curing agent leads to the in-
crease of the crosslinked degree of silicon—-oxygen chains, density of mesh structures, coating hardness, and
the reduce of antifouling performance. Too much silane coupling agent leads to the increase of the hydrophilic

—group of the surface, the decreaseof the water contact angle, and the increase of marine bacterial attachment.
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Table 1 Influence of curing agent on the properties of sili-

cone coatings

Curing agent/ % 3 4 5 6
Elasticity modulus/
) 0.49 0. 64 0.51 0.39
(N e+ cm™2)
Shore hardness/HA 21.1 23.0 27.3 32.1
Contact angle/ (%) 112.3 110.5 111.1 111.5
Deionized
Absorption/ 0.938 1.042 1.115  0.715
water, 24 h

0,
% Seawater, 24 h  0.168 0.449 0.577 0.539
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Table 2 Influence of silane coupling agent on the proper-

ties of silicone coatings

Silane coupling agent/ % 0 2 8 12

Elasticity modulus/
(N« cm™)
Shore hardness/HA 24.6 21.2 19.5 18.7

0.62 0.54 0.57 0.40

Contact angle/ (%) 112.6 111.2 110.8 110.4

Absorption

0.155 0.249
(Seawater, 24 h)/ %

1.546 1.577
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Table 3 Elastic modulus of the coatings immersed in seawater

Curing agent/ % 3 4 5 6

Elasticity modulus/
(N« cm™®)

Silane coupling agent/ % 0 2 8 12

Elasticity modulus/
(N« cm™)

(] £ TR0 o e A L %o s R AL B TR
J2 42 il 71900 G BRI G B TS B R R T S K
WL T 77 5 10 7K IR 6 R A o [ 40 700 1 9% n
R 300 VAV 6 V6 I ARE AR 1 W 4R B i A R L)
PG A AR M B b A . ARl 5 %0
1A AR 22 fioh £ 00 46 (/0 L B s i) i K TR T B
me 2,

[ bRV 0 6 V0 B ik 22 1 S A i X KR
T e Sy SR S T R o S B RS TR A 8 DO L ¥ UK

120

—a— 3%
15} — 1%
[

110
105F

100

Water contact angle / (°)

95r

90

0 50 100 150 200 250 300
t/'s
PR 00 2 6 0 25 S U TR K HE Mk A 1) T
Fig. 1 Influence of content of curing agent on water con-

tact angle of coatings
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