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Fig. 1 A set-up for simulation device of deep sea environ-

ment (1. nitrogen tank; 2. valve; 3. solid reference
electrode; 4. Thermocouple; 5. working electrode;
6. counter electrode; 7. pressure meter, 8. automatic

elevator, 9. temperature controller )
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Fig. 2 Weight loss (A) and corrosion rate (B) of HSLA

steel during different immersion time at different

pressures (bars denate S.D.)
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at different pressures: A. Nyquist plot; B. Bode plot
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Fig. 8 The equivalent circuit used for analysis of EIS data

obtained with HSLA steel in 3.5% NaCl solution:
R, is the solution resistance, Q4 is the double layer
capacitance, R, is the charge transfer resistance, Q;
and R; are the capacitance and resistance of corro-

sion products film, respectively
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Tab. 1 Parameters extracted from the EIS data of HSLA steel in 3.5% NaCl solution at different pressures

Hydrostatic pressure/Pa  RJ/(Q-cm?)  Qf/(mF-cm?)

n R/(Q-cm?)  Q4/(mF-cm? n, R /(Q-cm?

1.0x10° 8.406 0.3641
3.5x10° 9.216 0.3497

0.81 34.81 0.3791 0.92 2020
0.79 227.7 0.1304 0.98 1569
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Corrosion Behavior of a High Strength Low Alloy Steel Under
Hydrostatic Pressure in Deep Ocean

SUN Hai-jing, LIU Li, LI Ying"
(State Key Laboratory for Corrosion and Protection, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, China)

Abstract: The corrosion behavior of a high strength low alloy steel (HSLA steel) in 3.5% NaCl solution under hydrostatic pres-

sure (HP) in deep ocean has been investigated by performing weight loss measurement, obtaining potentiodynamic polarization

curve and employing electrochemical impedance spectroscopy (EIS) using the set up for simulation of deep sea environment in lab-

oratory. The results were compared with that at atmospheric pressure and the influence of HP was emphatically discussed. The re-

sults revealed identical corrosion mechanism for HSLA steel at 3.5 x 10° Pa and 1 x 10° Pa. However, the development of such a

corrosion process was remarkably accelerated at HP. In addition, the cathodic process of HSLA steel was little influenced at HP,

while the anodic dissolution process became faster partly attributed to the enhanced activity of Cl- ions.

Key words: deep sea; hydrostatic pressure; HSLA steel; corrosion behavior
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