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&�#�.$ M 54 
Aluminum 

Alloy 
Copper 

Electromagnetic 
Relative 

Permeability 
B-H 1 1 

Resistivity 
(Ohm.m) 

B-H 5.7e-008 1.724e-008 

Structural 

Young|s 
Modulus(Pa) 

2e011 7.1e+010 1.1e+011 

Poisson|s 
Ratio 

0.3 0.33 0.34 

Density 
(kg/m^3) 

7850 2770 8300 

Thermal 
Expansion 

1.2e-005 2.3e-005 1.8e-005 
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1
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U dVσ ε
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x x
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( ) ( )
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L Ld w
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Rotational Mode
Q�R 8. �>&$���������
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∗
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2
= = −
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z

dx dx

( ) ( )∫V Work p x w w dx

0 0
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L L
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 ��# Third Bending Modes  ��#A�
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���������� Class A �#���������!>�!*1
First Bending Mode (2,190 Hz) ��# Third 

Hz) )(#$��������� Class B �#���������
Second Bending Mode (4,505 Hz) ��#

Rotational Mode ������� Class B �#��
925 Hz) ��#������� Class C ����������

/
$*ก�	�1 

 
 
 

Bending Mode (2,176 Hz) 

 

 

 

Bending Mode (4,505 Hz) 
 

 

 

 

Bending Mode (16,948 Hz) 

 

 

 

Rotational Mode (12,925 Hz) 
������� Class B $���	�1����������� @ 
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Mode 
Class of Rotors

A B 

Bending  2,190 2,176 

Bending  4,469 4,505 

Bending  17,008 16,948 

Rotational  12,916 12,925 
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Class of Rotors 

C D 

2,125 2,143 

4,334 4,414 

 16,365 16,588 

 12,750 12,807 
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Mode 
Class of Rotors

A B 

Bending  2,423 2,395 

Bending  5,348 5,316 

Bending  22,899 23,765 

Rotational  17,282 16,572 
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Mode 
Class 

A B C D 

Bending 
4,514 4,521 4,533 4,528 

Bending 
4,570 4,576 4,589 4,585 

Bending 
15,935 15,974 15,958 15,989 

Rotational 16,241 16,251 16,313 16,293 
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