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Influence of a Crack on Stability of Pipe Conveying Fluid
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ABSTRACT

In this paper a dynamic behavior(natural frequency) of a cracked cantilever and simply supported pipe conveying fluid is

presented. In addition, an analysis of the flutter and buckling instability of a cracked pipe conveying fluid subjected to a

follower compressive load is presented. Based on the Euler-Bernouli beam theory, the equation of motion can be

constructed by using the Lagrange's equation. The crack section is represented by a local flexibility matrix connecting two
undamaged beam segments. The crack is assumed to be in the first mode of fracture and to be always opened during the

vibrations.
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Fig.1 Geometry of cracked pipe conveying fluid and
cross section of pipe
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Fig. 2 Natural frequency of cracked simply supported
pipe under follower force(1® mode)
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Fig. 3 Natural frequency of cracked simply supported
pipe conveying fluid (1%, 2™ mode)
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Fig. 4 Critical follower force and natural frequency of
un—cracked cantilever pipe(flutter critical)
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Fig. 5 Critical follower force of cracked cantilever pipe
due to crack
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