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Characteristics of Corrosion Damage under the Deposition in a Boiler

Water-cooled Wall Tubes and its Ultrasonic Testing Technique

LONG Hui-guo'*, DENG Hong-ping*, HE Peng-fei’, YANG Xiang-wei'">
(1. State Grid Hunan Electric Power Company Research Institute, Changsha 410007, China;
2. Hunan Xiangdian Boiler & Pressure Vessel Test Center Co. Ltd. , Changsha 410007, China)

Abstract: The steam-side corrosion damage characterization and ultrasonic testing technique of the internal
surface of water-cooled wall tube made of 20G steel removed from boiler of some power plant had been investigated
by metallurgic inspection, scanning electron microscope-energy dispersive and other tests. The examination results
showed that the reaction process of hydrogen and cementite in grain boundary caused decarburization of water-cooled
wall tube, void fraction and grain boundary cracks initiation and propagation, and mechanical performance
degradation. Due to the fact that the ultrasonic transverse wave is sensitive to the hydrogen corrosion cracks, small
chip size of transverse wave probe of K1, 5MHz frequency is used to test the corrosion grain boundary cracks,

showing high reliability. The wave form characteristics of the echo by hydrogen corrosion cracks in the samples and

its equivalent amplitude can be used to assess the degree of hydrogen corrosion cracks.

Keywords: Boiler water-cooled wall; Under the deposition corrosion; Ultrasonic testing
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