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Abstract: In this study, we tried to define the erosion-corrosion behavior together with the resulting effects on a pipe
that is a part of a feed water circulation system according to the pipe size and hot feed water environment. An erosion-
corrosion analysis was performed through the Hayduk and Minhas model based on the chemical reaction between iron
and oxygen, an essential corrosive factor. The erosion-corrosion rate against the pipe diameter and feed water
temperature was then evaluated by means of finite element analysis using ABAQUS. As shown in the results, the feed
water temperature was the main factor influencing the erosion-corrosion rate; in particular, it was expected that the
thickness of 316 stainless steel would decrease by 2.59 um every year in a hot water environment at 290 C.
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Fig. 1 Erosion-Corrosion test equipment recommended

by Korean Industrial Standard (KS) [3]
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Fig. 2 Diffusion process of oxygen and Fe in pipe
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Table 2 Mechanical properties of stainless steel 316 [11]

Yield Strength, Elastic Modulus, Density,
o, (MPa) E (GPa) p (kg/m’)
290 193 8000

Table 3 Material properties of feed water

Ty Viscosity Diffusivity Factor
(C) (cP) (mm?/hr)
100 2.778x107° 3.501x107°
200 1.332x10°° 8.693x10°
290 9.248x1077 1.487x107

Temperature of pipe is equal to
that of feed water

Oxygen concentration in
feed water: 2 ppb
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Table 4 Analytically determined erosion-corrosion rate
by using the numerical data (ABAQUS)

-4 A% 743

CONC
(Avg: 75%)

+2.739¢-03

+2.283e-03

+1.826€-03 The surface area
+1.370e-03 where the erosion-
+9.131e-04 corrosion occurred.
+4.565e-04

Analysis D o Ero.sion—
Case . (mm) 1., (C) | Corrosion Rate

(um/year)

1 100 0.329

2 49.5 200 0.989

3 290 1.776

4 100 0.618

5 73.9 200 1.521

6 290 2.595

7 100 0.337

8 97.1 200 1.122

9 290 2.030

Fig. 4 Erosion-Corrosion analysis results obtained from
ABAQUS(a quarter of pipe)
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Fig. 5 The relationship between erosion-corrosion rate
and temperature of feed water
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Table 5 Analysis of variance for erosion-corrosion rate

>
o

Degree
of
Freedom

Design
Parameter

F, |F(0.9) [F(0.95) [F(0.99)

2.00 13.811 | 9.00 | 27.44 | 99.00

123.738 | 9.00 | 27.44 | 99.00
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