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The Effect of Inhibitors affecting to Corrosion Behaviors and
Hydrogen Embrittlement Behaviors due to Over-protection of a 4340
steel in 3% NaCl solution

KM.MOON, T.S.BAIK, S.T.LEE

Abstract

When some kinds of inhibitors, i.e. 1X107®mol/l arsenic trioxide, 0.2 mol/l 2~
mercaptoethanol, 0, 2mol/1 thiourea were added to 3% NaCl solution, there were some
considerabnle effects to decrease corrosion current density in natural potential condition and
the effect of solution temperature increasing corrosion rate was smaller than that of no
addition to 3%  NaCl solution. However the susceptibility of hydrogen embrittlement due
to over-protection in case of cathodic protection was much greater than that of no addition,
especially was the greatest in case of addition of 2-mercaptoethanol. Therefore adding
inhibitors for anti-corrosion effect, it is suggested that selection of the optimum protection
potential is important from the view point of prevention against hydrogen embrittlement due
to over-protection in case of cathodic protection.
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Specimen
AISI4340

C
0,379

Si
0,28

Mn| P
0.68 [0, 003

S
0, 004

Ni
2,04

Cr
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Fig.1. Dimension of specimen{mm)
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Fig.3. Change of polarization curves of 4340 steel in

3% NaCl solutuon with addition of inhibitors
A No add.

B 1x10"*(mol/1) arsenic trioxide

C :0.2(mol/1) thiourea

D : 0.2(mol/1) 2-mercaptoethanol

Table 2 Experimental data from results of Fig.3

ip . Diffusion limited current density
i, . Passive current density

R, : Polarization resistance
Inhibitors Eeor (V) | pH |ip(A/m?) |iL(A/m?) [Rp (Q-m?)
No add —0.27 |5.6| 0.06 0,64 [35x107°
Arsenic. —0.24 |5.5; 0.10 0.59 |47x107°®
Thio. —0.25 5.5 0.28 0,54 58 %1073
2-Merc. —0,36 4.6 0.25 |85x107?
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