1422 o371 A 3= (A) A2149 495, pp. 14221431, 1997

(&=

>

Ho

Ni-Cr-Mo-V7}e] #17]3}3h3 vl 23k
WA 7t

MR R
(199613 114 259 A 4)

Evaluation of Corrosion Resistance by Electrochemical Method
for Ni-Cr-Mo-V Steel

Jae-Do Kwon and Yun-Bae Moon

Key Words :
Original Material (714 #4),

Corrosion Resistance (WA14), Electrochemical Polarization (7] 8&-# H-=),
Degraded Material (&4 3}4))

Abstract

When the structures are exposed to their own an application for a long period, a number of

variables such as strength properties and corrosion resistance, so on are expected to change. In

the present investigation the corrosion behavior and resistance for the original and degraded

materials of Ni-Cr-Mo-V steel were evaluated under the conditions of pH 3, 6, 9 and 12 in a

distilled water environment. The electrochemical polarization technique was employed in this

investigation. Based upon the experimental results obtained, the following conclusions were

drawn. A severe and uniform corrosion was observed for both original and degraded materials

under the condition of pH 3.At pH 6 and pH 9, these materials showed the degradation by a

pitting corrosion. The materials under pH 12 environment were degraded by a uniform corrosion,

The corrosion rate per year were the highest in the pH 3 environment, followed by pH 12, pH 6

and pH 9 environment in order. The corrosion resistance was decreased from the original

material, slow cooled material (10°C /hr) and step cooled material in order.
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Table 1 Chemical composition of Ni-Cr-Mo-V
steel

Composition, wt. %
C | Si |[Mn| P S | Ni|Cr
0.27

Mo | V
0.4

0.210.41(0.010.008| 3.5 1.4 0.09

Table 2 Mechanical properties for Ni-Cr-Mo-V

steel
Tensile strength | Yield strength | Elongation
835 MPa 533 MPa 18 %

Specimen

Specimen holder

Fig. 2 Specimen on electrode holder
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Fig. 4 Cyclic polarization behaviors for original,
slow cooled (10°C/hr) and step cooled speci-
mens in the condition of pH 3
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Fig. 5 Photographs showing specimen surfaces after
electrochemical polarization test in the condi-
tion of pH 3(x50)
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Fig. 7 Photographs showing specimen surfaces after
electrochemical polarization test in the condi-
tion of pH 6(x50)
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4 (ol whl A4 4 Ak,

Corrosion rate (mmpy) —0.0033> I‘,}"’I xEW. (1)

o] 7] A, L(pA/em?), EW ==
o] gek(g), d=-N89 =x(g/cm’) % 0.0033
=clole] 3Zhal factoro]rl, o714, Ni-Cr
Mo V7)ol vlake - o] %] Sholl olo{ A] & gE
o ol wigt EAu/A7|eehb ol AhAl E Lz

Teorr= ‘[’A—]l A1 5

=&



Potential, E {mV vs. SCE})

Current density, i/area (A/cm2)
Fig. 11 Cyclic polarization behaviors for original,
slow cooled (107C /hr) and step cooled speci-
mens in the condition of pH 12
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Fig. 12 Photographs showing specimen surfaces after
electrochemical polarization test in the condi-
tion of pH 12(x50)
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Table 3 Results of corrosion analysis for Ni-Cr-Mo-V steel

Potential . Ecorr Icorr Corrosion rate
Materials . )
hydrogen (mV) (uA/cm?) {(mmpy)
Original —602.8 61.25 0.834
pH 3 Slow cooling (10°C /hr) —589.1 92.50 1.259
Step cooling —585.5 135.8 1.849
Original —117.1 0.176 0.0024
pH 6 Slow cooling (10°C /hr) —131.6 0.188 0.0026
Step cooling -121.7 0.197 0.0027
Original —254.7 0.132 0.0018
pH 9 Slow cooling (10°C /hr) —236.0 0.177 0.0024
Step cooling —244.9 0.196 0.0026
Original —211.6 0.209 0.0028
pH 12 Slow cooling (10°C /hr) —412.7 (.569 0.0078
Step cooling —417 .4 1.476 0.0201
2
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