
 

[3]
[4-5]

[6] [7-8]

 

[9]  
 

1
2

 

Dynamic Characteristics of Structure with Bolt Joint 
(Effect of Thickness of Bolt Joint) 

  
  1 )  

 
Shigeru AOKI1) 

 
bstract : Bolt joint is widely used for construction of many structures. The dynamic characteristics of the structure with bolt joints are

important for design of machines, buildings and so on. The effect of bolt joint on the dynamic characteristics, especially, thickness of
auxiliary plates is investigated. Two types of cantilever type specimens are made. Specimen I is with bolt joint at the center of
specimen. Specimen II is with bolt joint at the node of the second vibration mode. As the dynamic characteristics, the damping ratio
and the natural frequency of the first and the second vibration modes are measured. Wave form of free vibration is measured and the
damping ratio is obtained. The resonance curves are obtained by frequency sweeping method and the frequency response functions
are obtained by using impulse hammer and the damping ratio and the natural frequency are obtained. The damping ratio of the first
vibration mode increases with the increase of thickness of auxiliary plates. The natural frequency of the first vibration mode is lower
with the increase of thickness. Effect of bolt joint on the dynamic characteristics of the second vibration mode is different for location of
bolt joint.  
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0mm 0.00417  0.00496  0.00368  16.2  16.2  16.6  
2mm 0.00605  0.00456  0.00697  15.5  15.3  16.4  
4mm 0.00727  0.00737  0.00528  14.7  14.4  16.0  
6mm 0.00693  0.00774  0.00495  14.2  13.8  15.4  
2mm 0.00549  0.00442  0.00428  14.9  14.9  15.2  
4mm 0.00891  0.00911  0.00705  13.7  13.6  14.0  
6mm 0.01057  0.01269  0.01043  12.8  12.8  13.0  
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0mm 0.00432 0.00462  0.00420  102.8  102.9  103.6  
2mm 0.00494  0.00659  0.00548  103.0  103.2  102.2  
4mm 0.00511  0.00482  0.00495  104.0  103.3  102.5  
6mm 0.00380  0.00494  0.00461  102.2  100.8  100.5  
2mm 0.00470  0.00424  0.00402  105.0  105.5  106.8  
4mm 0.00517  0.00448  0.00368  106.0  104.7  106.4  
6mm 0.00453  0.00390  0.00441  106.1  105.0  105.6  
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