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Evaluation of Flow Accelerated Corrosion of Carbon Steel with Rotating Cylinder
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Flow accelerated corrosion (FAC) of the carbon steel piping in nuclear power plants (NPPs) has been major
issue in nuclear industry. Rotating cylinder FAC test facility was designed and fabricated and then performance
of the facility was evaluated. The facility is very simple in design and economic in fabrication and can be used
in material and chemistry screening test. The facility is equipped with on line monitoring of pH, conductivity,
dissolved oxygen(DO), and temperature. Fluid velocity is controlled with rotating speed of the cylinder with
a test specimen. FAC test of SA106 Gr. B carbon steel under 4 m/s flow velocity was performed with the rotating
cylinder at DO concentration of less than 1 ppb and of 1.3 ppm. Also a corrosion test of the carbon steel at
static condition, that is at zero fluid velocity, of test specimen and solution was performed at pH from 8 to
10 for comparison with the FAC data. For corrosion test in static condition, the amount of non adherent corrosion
product was almost constant at pH ranging from 8 to 10. But adherent corrosion product decreased with increasing
pH. This trend is consistent with decrease of Fe solubility with an increase in pH. For FAC test with rotating
cylinder FAC test facility, the amount of non adherent corrosion product was also almost same for both DO
concentrations. The rotating cylinder FAC test facility will be further improved by redesigning rotating cylinder

and FAC specimen geometry for future work.
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Fig. 1. Rotating cylinder FAC test loop.
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Fig. 2. Rotating cylinder electrode system with test specimens
attached on the cylinder.
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Fig. 3. Variation of DO in rotating cylinder FAC facility with
time.
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Fig. 4. Variation of pH in rotating cylinder FAC facility with
time.
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Table 1. Chemical composition of material (wt.%)

material| C |Mn| P S | Si|Cr|Ni|Mo|Cu]| Al

SA106 0.20 | 1.08 {0.012{0.006{0.24 | 0.01 | 0.01 {<0.01] 0.01 [0.032
Gr. B
[ ]
" I
< v
v i = =
&
20
unit: mm

Fig. 5. Schematic of the specimen for static corrosion test.
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Table 2. Water chemistry conditions of corrosion test at 150 C
for 30 days
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Fig. 6. Schematic of the specimen for FAC test.
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Fig. 7. Specimen surface appearances after corrosion test in
deaerated solutions at (a) pH 8, (b) pH 9 and (c¢) pH 10.

CORROSION SCIENCE AND TECHNOLOGY Vol.11, No.6, 2012



EVALUATION OF FLOW ACCELERATED CORROSION OF CARBON STEEL WITH ROTATING CYLINDER

Fig. 8. EDS spectra of the specimens showing oxide thickness
after corrosion test in deaerated solutions at (a) pH 8 and (b)
pH 10.
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Fig. 9. Specimen appearance (a) after polishing, (b) tested in
1 ppb and then cleaning with ultrasonic, (c) tested in
1.5 ppm and then cleaning with ultrasonic.
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