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Fig.1 The illustrative diagram of simulating occluded corrosion
cell apparatus
1. counter electrode(Pt) ;2. potentiostat; 3. reference elec-
trode (SCE) ; 4.simulating cathode (Pt); 5.zero — resis-
tance ( microammater ) ; 6. asbestos fiber; 7.internal an-
ode;8. electrolyte in occluded area;9. electrolytic cell
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Table 1 The chemical composition of the steels in the test(mass% )

sample C Si Mn P S Ni Cr Mo v Ti Cu RE
1# 0.10 0.23 0.42 0.009  0.002 2.75 1.05 0.24 0.08 - - -
2* 0.084 0.50 1.02 0.013  0.007 1.14 0.52 0.13 0.03 - 0.28 -
3# 0.15 0.40 1.35  0.016  0.013 - - - 0.016  0.106 0.06 0.16
4* 0.16 0.37 1.24 0.017  0.024 - - - - 0.102 - -
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Fig.2 The curves of cathodic potential vs. time

Table 2 The potential of the anodic area before and after test

(unit:mV)
1 mol/L FeCl, 2 mol/L FeCh 4.5 mol/L FeCl,
sample

before after before after before after

1* - 625 -618 - 585 -613 —580 - 618
2% -637 -632 - 605 -632 - 580 ~ 640
3® - 657 - 650 -622 - 648 -618 - 649
4% - 654 - 652 -620 —~647 - 609 - 641

TFE, % pH {E/NF 7 5% 8 B, Bl pH {HR/N, BLAL X
PN
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Table 3 The anodic current density under the condition of dif-

ferent concentration of FeCl,

the controlled anodic current density/ pA+em ™

cathode
samples potentil 1 mol/L FeCl; 2 mol/L FeCl; 4.5 mol/L FeCl,
JmV (pH=5.5) (pH=4.7) (pH=3.8)
1% - 560 706 618 593
2% - 580 689 616 580
3#* - 600 677 610 559
4# - 600 672 594 554
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Fig.3 The curves of anodic current density vs. time for test steels

(a)1¥ steel, (b)2¥ steel, (c)3* steel, (d)4¥ steel
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Fig.4 The corrosion rate and depth of the hanging plates
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Fig.5 Surface micrographs after exposure to 3% NaCl for 265 days
(a)1¥ steel, (b)2¥ steel, (c)3¥ steel, (d)4¥ steel
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COMPARISON OF PITTING RESISTANCE OF
TWO KINDS OF LOW ALLOY HULL STEELS

WANG Jianmin!, CHEN Xuequnz, LI Guomin?, CHANG Wanshun?
(1. Dept . of Naval Architecture & Ocean Eng. Naval Univ. of Engineering, Wuhan 430033;
2. The College of Sciences, Naval Univ. of Engineering, Wuhan 430033) °

Abstract: The pit corrosion resistances of nickel — chromium series and manganese series low alloy structural hull
steels were compared by simulating occluded corrosion cell tests and interval laboratory immersion corrosion
tests. The short — term immersion corrosion results showed that in early pit propagation stage, the rates of pitting
propagation of nickel — chromium steels were slower than those of manganese steels. However, the results of the
simulating occluded corrosion cell tests showed that the pitting resistance of nickel = chromium steels were lower
than that of manganese steels when simulating long — term immersion corrosion test. However, pitting initiation
stage of nickel — chromium steels with coating is much longer than that of manganese steels with coating. There-
fore the resistance of nickel-chromium steels is bigger than that of maganese steels in practical use.

Key words: low alloy steels, occluded corrosion cell, pitting



