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Abstract: The dynamic model was built for rotating pipes conveying fluid based on the Lagrange principle and the assumed
mode method. The eigenvalue problem of the system was solved via the method of “reducing the order and increasing the
dimension”. The free vibration characteristics of the rotating pipe conveying fluid were analyzed. The variations of the
eigenvalue trajectories with the fluid velocity were illustrated under different tip masses and rotating speeds. The effects of
system parameters on the critical fluid velocity were revealed. It is found that, the flowing fluid has significant effects on

the dynamic characteristics of the rotating pipe. Different internal resonances between the 1st several modes of the system
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could exist under certain parameter conditions. The work reveals rich dynamic phenomena of the rotating pipe conveying
fluid.

Key words: rotation; pipe conveying fluid; free vibration; assumed mode method; Lagrange equation
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Fig. 1 The sketch for a rotating pipe conveying fluid
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Table 1 System parameter values

L/m E/Pa r/m Ry /m R,,/m pp/(kg'm™) ps/(kg:m™)
1 4.957x10 0.5 0.025 0.02 2766 1000
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Table 2 Comparison of the 1st natural frequencies obtained from the present study and the reference (p;= 0)

Q=2 Q=10
r/L=0 r/L=1 r/L=5 r/L=0 r/IL=1 r/L=5
this paper w’ 3.619 4397 6.642 4.951 12.996 27.152
ref. [33] 3.62 4.40 6.64 4.97 13.1 27.3

error 6/% 0.028 0.068 0.030 0.382 0.794 0.542
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