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Corrosion Rate Diameter Dependency of High Carbon Steel Wire in NaCl
Aqueous Solution

Shinji Sakashitall Dr. Takenori Nakayamal Nobuhiko IbarakiCl Kenji Ochiai

In order to clarify the corrosion rate diameter dependency of high carbon steel wirestJ immersion tests and
polarization tests in NaCl solutions at pH5.9 and pH2.5 were performed. In both solutions the corrosion

rates of the wire increased with decreasing diameter ¢ 0.10 1.0mm[ Based on polarization curves and a
diffusion model based on Fick's law this corrosion relationship was attributed to the cathodic reduction re-

action of dissolved oxygen and hydrogen ions in pH5.9 and pH2.5 solutions, respectively.
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Fig. 1 Relation between the diameter of high carbon steel wire
and corrosion rate in naturally aerated 50 NaCl aqueous
solutiond pH5.90 at 303K
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Fig. 2 Polarization curves of high carbon steel wires with different
diameter measured in naturally aerated 50 NaCl aqueous
solutiond pH5.90 at 303K
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Fig. 3 Relation between the diameter of high carbon steel wire
and corrosion rate in naturally aerated 50 NaCl aqueous
solutiond pH2.50 at 303K
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Fig. 4 Polarization curves of high carbon steel wires with different
diameter measured in naturally aerated 50 NaCl aqueous
solutiond pH2.50 at 303K
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Diffusion Layer

ro :Radius of Wire Electrode

C;  :Concentration of Transport Species(;)0
C/” :Concentrationof j at r 07,08 O

C) :Concentration of j at r 0 ro]

6 O :Apparent Thickness of Diffusion Layer
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Fig. 5 Schematic diagram of diffusion model of dissolved
oxygen and hydrogen ion for steel wire electrode
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6 : Apparent Thickness of Diffusion Layer
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Fig. 6 Relation between diameter of high carbon steel wire and
diffusion limiting current density in naturally aerated 50
NaCl aqueous solution] pH5.900 at 303K

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
oo

00000060000 000000D0OODOOD
0000000000000000000000000
000000000000000000 0100 0.5mm
0000000000000000000000000
0000000000000000000000000
gosmmI 0000000000 e 1.0mmO0O0
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000D000000000000000800000N
0000000000000000000000000
ooo
3B 00000DOO0DOOOOOOOOOOD

00000000000 0000000000000
000000800 DD0DNONON0OODOODNONDDOD
7000000000000000000D0000 400
0000000000000000000000000
00000000000000 70000000000
000D000000000000D00000000 pH
250 50NaCl0 00000000000 DODOOOO0
00000000000008000000O0OOnD
00000000 Cp0 32x 10°mol/ID0 00000
0000 D0 94x 10°m/s 0000000000
0000 o0505mmOOn0n

00000000000 0000000000000

R:D 000000 /Vol. 50 No. 10 Apr. 20000 63



d : Apparent Thickness of Diffusion Layer
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Fig. 7 Relation between diameter of high carbon steel wire and
diffusion limiting current density in naturally aerated 500
NaCl aqueous solution] pH2.50 at 303K
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Fig. 8 Relation between corrosion rate of high carbon steel wire
and diffusion limiting current density in naturally aerated
50 NaCl aqueous solution at 303K
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