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Abstract 
 
 

Atmospheric corrosion is the degradation and gradual destruction of a steel material 
and its vital properties due to electrochemical reactions of its surface with the elements 
of the atmosphere surrounding the material. Corrosion changes the micro structure and 
drastically reduces the mechanical strength and useful life of the steel materials. The 
effects of atmospheric corrosion process enhance a problem significantly. Furthermore, 
everyday it encounters with form of degradation, costly maintenance, and expensive 
overdesign. It can also endanger safety and hinder technological progress. Since the 
corrosion damages the material of the structures in outside condition, the studies about 
the corrosion process had paid special attention from the researchers. In addition, many 
researchers develop the sensors to detect the atmospheric corrosion using a radio-
frequency identification (RFID) sensor, passive wireless sensor, corrosion potential 
sensor and the other atmospheric corrosion monitoring such as atmospheric corrosion 
monitoring (ACM). Beside developing the sensors, several techniques for atmospheric 
corrosion monitoring such as weight and thickness loss, electrochemical impedance 
spectroscopy (EIS), scanning electron microscope (SEM) and X-ray diffraction (XRD) 
are necessary to used. 

In addition to these techniques, electrochemical methods are useful because they 
allow in situ corrosion monitoring. However, precise monitoring is difficult because 
electrochemical methods are very sensitive to corrosion reactions. Once an electrode 
begins to corrode, the redox reactions of the corrosion products affect the current density 
signals. In the case of steel, ferrous and ferric ions coexist in the corrosion product. These 
factors ultimately prevent precise evaluation of atmospheric corrosion. Thus, a highly 
accurate in situ sensor capable of monitoring atmospheric corrosion is needed. The sensor 
for the atmospheric corrosion monitoring that the author focus on is atmospheric 
corrosion monitoring based on strain measurement (ACSSM). 

This the ACSSM study, the theoretical, numerical and experimental approach in 
order to develop the atmospheric corrosion sensor based on strain measurement which 
not affected by the temperature drift as a proposed study were presented. 

Therefore, the purpose of this study is to develop an amplifier circuit for atmospheric 
corrosion monitoring based on strain measurement by using the active-dummy method, 
which has high sensitivity and can reduce the effect of temperature drift on the 
measurement environment. A dummy circuit compensated for the temperature drift in the 
signal with an active circuit was successfully designed and the configuration of active and 
dummy sensor to accurately measure the thickness reduction in low-carbon steel test 
pieces was compared with the analytical results obtained by the finite element method 
(FEM). 

The experiments involving galvanostatic electrolysis and under dry wet condition 
were conducted by using the strain measurement circuit which consist of active circuit, 
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dummy circuit and differential circuit to determine the thinning of test pieces through 
strain measurements. In addition, the effect of the temperature on the measurement 
environment on the signals, was investigated simultaneously with the strain. 

The result of the experiment using ACSSM with strain gauges and FBS sensors in 
conducting the galvanostatic electrolysis and under dry wet condition experiment   had 
the same tendency for each experiment. In electrolysis Galvanostatic result the initial 
measurement that without applying the DC current, the signal is lightly constant and after 
applied the DC current, the strain increased gradually by elapsed time. When the ACCSM 
applied the dry wet condition using 5% NaCl, the tendency of strain was different worth 
galvanostatic electrolysis experiment. There are three stages in this experiment result. 
Stage I is the initial condition before spraying a salt water. Stage II is the condition after 
spraying a salt water and corrosion products were generated. the thickness reduction 
shows the negative trend. It indicated that the thickness on the test piece increased due to 
corrosion products. Stage III is the condition of further progress of corrosion, resulting 
the thickness reduction due to the corrosion including corrosion product. The thickness 
reduction shows the positive trend. According to mechanical theory it indicated that the 
thickness on the test piece decreased due to corrosion including corrosion product. 
Keywords: Atmospheric corrosion; strain measurement; active dummy method, 
electrolysis Galvanostatic, dry wet condition 
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