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Abstract

Lots of researches were gone already about grooving corrosion mechanism of ERW carbon steel pipe. But

there is seldom study for water hammer happened by fluid and acceleration of corrosion rate by incresed flow

velocity. Therefore,

in this study carried out the analysis based on hydrodynamic and fracture mechanics.

Analyzed stress that act on a pipe using ANSYS as a program, and also FLUENT and STAR-CD were used

for flow phenomenon confirmation. As the result, fatigue failure is happened by water hammer and corrosion

rate was increased because of turbulent flow.
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Table 1 Analysis conditions in this paper

K (kgm’)| 3.15x10° | ¢ (mm) 3
E (kg/m®)| 2.10x10" | D (mm) 44
T (kg/m’) 1000 p (kg/m’) 1000
p (kg/ms) | 1.002x10° | v (m*s) | 1.002x10°

4. A A

41 5= dHslof w2 24 Ji%s

ABAA 3k RAET] DA sl W
d o AnEe wutE fie) Frhe B



2004

B
i

B
5

1000 4

5040

200 -

0o

200 .

Viscous sublayer (p.rm)

(=]
L
[
]
-

0 10 10°
Reynolds Number

Fig. 3 Viscous sublayer thickness vs. Reynolds

number

3.03e-02
! 2.85e-02
2 66e-02
2.47e-02
2.28e-02
210e-02
1.81e-02
1.72e-02
F 153002
1.35¢-02
1.16e-02

9T1e-03

7 B3e-03 =
596003 —
4.08e-03 =
" =
2.206-03 3

(a) Distribution of fluid velocity at 0.02m/s

ll‘l I

1810400

l 1 teva0
1852400

E
1420000 E
1.79e+00 F
1.762+00 :F
1. T2e+00 4
1 G9ee00 Sm— i
. 1 GBe+00 — f
1 630400 — - &

1 60e+00

1.57@+00

1.54e+00
1.51e+00
1452400
Z
1.450+00

(b) Distribution of fluid velocity at 1.8m/s
Fig. 4 Fluid velocity distribution using FLUENT
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Fig. 6 Vector expression for erosion effects on
the corroded part
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(b) Corrosion depth is 1.5mm
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Fig. 8 Result of stress analysis using ANSYS
various corrosion depth
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