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Fig. 1

Schematic diagram of experimental

equipment for simulating deep sea environment

1. high pure nitrogen gas;2. pressure increasing
equipment ;3. gas valve;4. cooling equipment;

5. electric temperature test equipment ;6. solid
phase high pressure reference electrode;7. thermo-

eletrical couple ;8. working electrode ;9. Pt electrode
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Fig. 2 Variations of the water uptake rate through epoxy

coating in normal pressured seawater with immer-

sion time
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Fig. 3  Variations of the water uptake rate through epoxy
coating in 3.5 MPa pressured seawater with immer-

sion time
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Fig.4 EIS diagrams of the epoxy coating in normal pres-

sured seawater at different immersion time
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Fig.5 Equivalent circuits of the epoxy coating immersed in

normal and high pressured seawater at different im-

mersion time
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Z: WR 115 A8 20 r B AR BEL BT 335 K50 e A, T 231
BHBZER A (C) M EL(R, ) BEE, IF LI
PN IRIZ B L RE. )R H A O, W K &
M, B3 PR R ZE ; U2 R B AN 98 a2 1 A
JZ B HLS ST R 22, R P A TN, 2R
SR FEEABCPR, DT 75 7 B 22

3.0
25¢F ul AN /,»‘
. . /
. - ,nff’./'\:://n
3 } by
‘;‘ 20 . e {38 "
[ Aﬁ:‘.\
\U
Q . —a— 0.1 MPa
Lot —+—35MPa
1.0
0'5 1 i 1 1 1
0 100 200 300 400
t/h
BT F R i K P A S 2 P 25 B R e [ ) 2
1k

Fig.7 Variations of the epoxy coating capacitance with im-

mersion time in normal and high pressured seawater
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Fig. 8 Evolution of epoxy coating resistance with immer-

sion time in normal and high pressured seawater
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Electrochemical Behaviors of Organic Coating/Matal Substrate

under Simulated Deep Sea Environment

Part | . Effects of Seawater Pressure on Transportation Behavior of Water Through

Coating and Coating’s Protective Performance

LIU Bin, FANG Zhi-gang, WANG Tao, WANG Hong-bin
( Naval Academy of Armament, Beijing 100161 ,China)

Abstract; By means of electrochemical impedance spectroscopy ( EIS) ,the electrochemical behaviors of organ-

ic coating/metal substrate were studied under simulated deep sea environment in the laboratory. Effects of seawa-

ter pressure on the transportation behavior of water through coating and the protective performance of coating were

analyzed. The experimental results showed that,compared to normal pressured seawater,there were different im-

pedance characteristics of coating in 3.5 MPa pressured seawater. The main observations were that high seawater

pressure accelerated the process of water uptake and invalidation of coating,increased water absorption,and low-

ered the anti-corrosion property of coating.

Key words: deep sea; organic coating; substrate metal ; electrochemical behavior



	Electrochemical Behaviors of Organic Coating/Matal Substrate under Simulated Deep Sea Environment PartⅠ.Effects of Seawater Pressure on Transportation Behavior of Water Through Coating and Coating′s Protective Performance
	Recommended Citation

	tmp.1677736406.pdf.5rTtz

