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A Study on Cathodic Protection Parameters of 907A under
Alternately Immersion Circumstance
CHENG De-bin' LI Xiang-bo> XU Li-kun’

(1. Representative Office of Navy in 407 Factory Luoyang 471039 China;
2. Science and Technology on Marine Corrosion and Protection Laboratory Qingdao Branch of Luoyang Ship Material
Research Institute Qingdao 266101  China)
Abstract: This paper is aimed at researching the cathodic protection parameters of 907A under alternately immersion circum—
stance. The potentiodynamic polarization curves were measured to evaluate their electrochemical properties under free corrosion
and traditional cathodic protection conditions. The results revealed that the corrosion character of alternately immersion condition
is serious than that of continuous immersion condition. The cathodic potential of 907A under alternately immersion circumstance
should be more negative than the traditional cathodic potential which is —0.85V g, the feasible potential is —0. 90V .
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Fig. 1 Polarization curves of 907A in different immersion periods: ( a) Anodic polarization curves; (b) cathodic polarization curves
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Table 1  The electrochemical parameters of 907A in immersion seawater

Cathodic ~ Corrosion Corrosion P . Protection R ¢ Ra?gi-d
Immersion Polarization Polarization protection — current Orrosion I‘OtCC.HO]l’)l current” ange o protecuon
eriod  slope(p,) slope(p,) coefficient /( x10~* potential - potential /( x107* protection ourrent 4
pe a ¢ K L2 /mV Y% T potential / V /( x10°
p) Accem?) A cm™7) A -2
*cm )
1 188 -400 0.68 1.6 -596 -0.80 4.7 -0.74~-1.10 4.1~7.0
2 150 -1039 0.87 0.9 -628 -0.82 2.9 -0.80~-1.10 2.5~4.1
3 167 -702 0. 86 1.1 -662 -0.88 3.2 -0.83~-1.10 3.5~7.2
4 172 -636 0.79 1.4 -655 -0.86 4.1 -0.85~-1.10 2.5~4.2
5 167 -696 0. 81 1.3 -655 -0.88 6.5 -0.85~-1.10 2.5~4.2
6 179 -623 0.78 1.6 -672 -0.91 5.7 -0.83~-1.10 2.5~4.2

Note: 1) The protection potential and current are named for the values at which 90% protection for sample is reached.
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Fig.2 Polarization curves of 907 A under protection in different immersion periods: ( a) Anodic polarization;

(b) Cathodic polarization
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Table 2 The electrochemical parameters of 907 A under protection in immersion seawater

Range of

Cathodic  Corrosion . " Protection " Range of

Immersion Polarization Polarization protection — current COHOSI,O? PI‘Ott‘L.tl()ll')l curren PrOt:r(’trlltt’n protection

period  slope(p,) slope(p,) coefficient /( x 107’ po/tentla potential /( x107* current | potential

2 mV T /( x10
Ky)  A+em?) A+em?) - IV
Aescm™)
1 115 -529 0.82 5.4 -639 -0.80 1.1 0.8~2.2 -0.74~ -1.03
2 131 -627 0.83 4.5 -621 -0.82 1.7 1.2~2.5 -0.75~-1.02
3 132 - 649 0.83 7.9 -607 -0. 80 1.6 1.3~3.9 -0.75~ -1.01
4 164 -557 0.77 6.9 -622 -0.83 2.0 1.1~4.7 -0.76 ~ -1.02
5 206 -549 0.73 5.7 -603 -0. 81 2.4 1.5~5.8 -0.75~-1.02
6 169 -587 0.78 7.3 - 668 -0.90 4.2 2.1~8.6 -0.76 ~ -1.02
2 907A 907
50%

.80
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Table 3 R, of Q7A in different immersion periods

Period R, ( In natural state) R ( Under protection)

1 450 555
2 400 616
3 375 863
4 438 874
5 264 1293
6 328 617
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Fig.4 The polarization resistance change of 907A with and

without protection in different immersion periods
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