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In this study, the reliability of a commercial ER-type corrosion sensor was evaluated under an accelerated
corrosion environment to verify its suitability for application in monitoring of ship’s seawater piping sys-
tem. A closed-loop pump piping testbed was designed and constructed to compare the wall thickness
reduction of the pipe and the response from the sensor. The sensor was attached inside the pipe near the
outlet of the pump that was exposed to a 3.5% NaCl solution with or without copper accelerated acetic acid
(CASS). The results demonstrated that the presence of CASS significantly increased the corrosivity of the
solution as well as the thickness reduction of the pipe, as expected. On the other hand, the corrosion prod-
ucts formed by the solution with CASS were thicker compared with those without CASS. The sensor
response to temperature variation was found to be a clear linear relationship for the solution without CASS
but there was a non-linear relationship where CASS was present.
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Table 1. Chemical composition of test pipe(cast-iron ss275),
wt%

C Si Mn P S Fe
0.25 0.45 1.40 0.05 0.05 Ba.

Table 2. Chemical composition of CASS solution, wt%

NaCl 3.5vol. %
Copper chloride 0.025 vol. %
Acetic acid Adjusting pH 3.1 - 3.3
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RELIABILITY EVALUATION OF ER TYPE CORROSION SENSOR FOR MONITORING CORROSION OF PIPING SYSTEM UNDER

ACCELERATED CORROSION ENVIRONMENT
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Installed pipe Corrosion sensor

Power module
- DC 24-12 converter
- voltage/current selection

High precision ADC module
- 8CH 24bit ADC input
- 30ksps sampling rate
- 2CH 16bit DAC output

Raspberry Pi 4B
- with ROS2
on Ubuntu 18.04
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Fig. 3. Potentiodynamic polarization curves for carbon steel at 30 °C in 3.5% NaCl solution and CASS solution
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Fig. 4. 3D analysis and maximum damage depth after potentiodynamic polarization experiment for carbon steel in 3.5% NaCl
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3.5% NaCl CASS solution
1 004 0.12 007 021 097 101 095 093
2 0.1 024 0.15 006 104 1.09 100 1.07
3 079 017 022 010 1.03 1.05 096 1.10
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Table 4. Comparison of corrosion rate of carbon steel in
3.5% NaCl solution and CASS solution (Unit: MPY)
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