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Design of multi-channel atmospheric corrosion monitoring system
based on STM32

Gang Mingxu Yan Bingjun Hu Bo
(State Key Laboratory of Robot and Intelligent Systems, Shenyang Institute of Automation, Chinese Academy of
Sciences s Shenyang 110016, China)

Abstract: In order to meet the requirements of large-scale infrastructure and supporting equipment for corrosion
monitoring in atmospheric environment, a multi-channel atmospheric corrosion monitoring system based on
STM32F407ZGT6 is designed and implemented, aiming at the shortcomings of poor real-time performance and low
monitoring accuracy in the existing corrosion monitoring system. The system combines the electrochemical impedance
spectroscopy measurement technology and the theory of the equivalent circuit model of the galvanic probe of the double
electrode primary battery, uses the time division multiplexing method to control the multi-channel excitation signal
generation module to generate the excitation signal to act on the electrode system of each channel, uses the multi-
channel response signal acquisition module to collect the response voltage data generated by the electrode system of each
channel in real time, and transmits the calculated and processed electrochemical impedance spectroscopy data to the
upper computer software deployed in the cloud server through the wireless communication module, and finally analyzes
and processes the electrochemical impedance spectroscopy data to obtain the corrosion state information. The
experimental results show that the system can realize multi-point corrosion status analysis and monitoring in
atmospheric environment, the accuracy of corrosion rate is more than 90% , and the monitoring data can be accurately
transmitted to the monitoring platform in real time.

Keywords: electrochemical impedance spectroscopy; STM32; multi-channel; corrosion rate;on-line measurement
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Fig.1 Schematic diagram of measurement principle of

corrosion monitoring system
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Fig. 3 Hardware circuit diagram of multi-channel excitation

signal generation module
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Fig. 2 Schematic diagram of overall structure of corrosion

monitoring system
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Fig. 4 Hardware circuit diagram of multi-channel response

signal acquisition module
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Fig.5 Functional structure block diagram of wireless

communication module
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Fig. 6 Flow chart of initialization program for data acquisition,

processing and transmission software
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acquisition program
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data calculation program
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Fig. 11  Schematic diagram of simulation test platform
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Fig. 12 Screenshot of electrochemical impedance spectroscopy (a). e A5 82 2%
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Fig. 17 Screenshot of cloud remote server corrosion rate storage data
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