






 

      
Fig.6 The third order vibration mode           Fig.7 The forth order vibration mode 

 
Fig.8 The fifth order vibration mode 

Table 2 showed that the lowest inherent frequency of the main spindle was 61.842 HZ. The 
working speed of the turnover device is far slower than the critical speed of the main spindle. So it 
can be considered that the stacking machine could not induce resonance within its natural working 
speed [6]. As shown in Fig.4-8, main spindle mainly suffers torsional deformation. In vibration 
mode of each order, the maximum amplitude is in the gear end and the minimum amplitude is in the 
support. It can be sure that the vibration of main spindle system for each order modal is in 
accordance with the changing rule of the each point amplitude. The inherent frequency and 
vibration model provide the reliable numerical basis for us to improve the dynamic performance of 
structure [7].  

Concluding remarks 

The finite element model of the turnover device main spindle is established in this paper. And its 
statics and dynamics characteristics are analyzed by general finite element software ANSYS 
WORKBENCH. And then, the static deformation of the main spindle is obtained and the rigidity if 
it is calculated. Meanwhile, the frequency of the first five orders as well as the vibration mode of 
each order of the main spindle is acquired through the modal analysis on it. After the static and 
dynamic analysis on the main spindle, its dynamic characteristics can be understood, which provide 
sound numerical basis for the stable, high efficient and low noise work of the turnover device. 
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