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A rotating pipe of circle cross-section, along with
the co-ordinate system employed, is shown in Fig 1. The
pipe is assumed to rotate about Z-axis with  uniform speed

of Ω  rad/s. The material of the pipe is Hooken with a
Young‘s modulus of elasticity E . Consider a pipe of

length L  and flowing axially at  velocity V .
Equation of motion is derived based on the follow-

ing assumptions:
,)�B�����������������
��������/�
���"�
)
�)�<��
�����
���
�
�����

���
����
����������
�/�/



�
��
(�
��
�)
�)�	�
����� 
��
���� 
����
�
��
�� �
�/��(� 
�
� �
�

(�
��
�)

�),
'"�<��
���(�����
���(�������?������������
�
�����
��
��
�����
�
�
�
��

��
� 
J�
��������������� �
��"
��
���
��"
�
����

���
��>
������f��/�����/�


( ) ∫∫ =δ+Π−δ
t

c
t

dtAdtT 0 � �, 

�
�
� T 
��� Π 
�
� ��
�A��
����
���/��
���
��
�
�(�
����
����
�����/�/
�
��������

fp TTT += � �� 

fp Π+Π=Π ) �� 

��
�/��
���
��
���A��
����
�
�(�
��������
�/�/
��
�


∫ σε=Π
v

p dv2/1 � �E 
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∫ρ=
v

p dvWT 22/1 � �H 

?�
�
� σ �� ε are the stress  and the strain in the pipe
respectively; W is velocity of pipe; ρ is the mass density
of pipe.
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The nonlinear dynamic analysis of the rotating pipe
conveying fluid is presented.  The one-third sub-harmonic
amplitudes of the rotating cantilevered pipe conveying
fluid are obtained. The one-third sub-harmonic ampli-
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tudes depend on fluid pressure, flow velocity and angu-
lar velocity.
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