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2. FINITE ELEMENT MODEL AND EQUATIONS OF
MOTION
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Figure 1: A spinning beam in its fixe frame 

2.1 Finite Element Model and Equations Of 
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Figure 2:Coordinate of the geometric center and 
arbitrary point B on the shaft 
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3. VALIDATION-EXPERIMENTAL AND
NUMERICAL APPLICATIONS
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Figure 3: Testing machine for high- speed tubes 
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Figure 4: Viscoelastic support (natural rubber) 
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Figure 5: Rotor model 
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Figure 6: Frequencies and instability thresholds for Aluminum Tube 

�$= � �$= 
 
$= /
�

=�

���

�=�


��


=�

/��

/=�

9��

9=�

A�O�P

1
��
*
&
�
�
��

�O
7
2P

1��
�

1��



1��
/

1��
9

��
�

��



��
/



��

�$9 �$= �$> �$� �$4 �$3 � �$� �$
 �$/ �$9
�

=�

���

�=�


��


=�

/��

A�O�P

1
��
*
&
�
�
��
�O
7
2P

1��
�

1��



1��
/

1��
9

��
/

��



��
�

��
� �

1�
� �

Figure 7: Frequencies and instability thresholds of PVC Tube: numeric and experimental. 
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Figure 8: Zoom of coupling zone of coupled and 
uncoupled systems for Aluminum Tube 
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Figure 9: Zoom of coupling zone of coupled and 
uncoupled systems for PVC Tube 
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Figure 10: forward precession with ΩΩΩΩ<ωωωω 
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