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Failure analysis on the fracture of a metallic pipe in high temperature

Xie Jijia, Wu Xiaolei
( State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Kerosene was used to cool structure in high temperature in lab at Institute of Mechanics.
In the course of an experiment, some of the kerosene pipes were broken and induced fire disaster.
This paper investigate the failure of the pipes. At first, the fractogragh were analyzed with
stereomicroscope and SEM. The results indicated cracks initiated from the outside surface of the
pipe near the welding line, and were of classical multisource type. The color of the crack initiation .
area is blue, which indicated the oxidation in these area. Fatigue striations were observed on the
fracture surface with the submicro interval between each other. Then, the fatigue load frequency
were estimated with the striations interval, the pipe thickness and the working time in the
experiment. Which is in agreement with the natural vibration frequency estimated with the elastic
theory. Based on these analysis, some fix point were added to change the natural vibration
frequency of the pipe and decrease the vibration amplitude. And the welding process and the
installation of the pipe were also improved to avoid initial injury. After this, there are no pipe

failure again.

Keywords: metallic pipe, vibration fatigue, fractogragh, fatigue striation, welding line
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