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            초록
          
        

        
          Mechanical failure and noise due to vibration are problems associated with a high-speed winder when operated at a higher operation speed at an industrial site. Such a phenomenon is due to resonance owing to the close proximity of the operating speed and natural frequency of the winder. In order to solve this problem, a design to avoid resonance is required. A design is proposed to avoid natural frequencies near the operating speed (17,000 rpm). In this paper, the design parameters of a high-speed winder are defined with a manufacturer. Modal analyses were performed by changing design parameters using ANSYS to obtain the natural frequencies. In order to analyze deformation when a high-speed winder with an unbalanced mass was rotated at the operational speed, simulations for harmonic excitation were performed.

        

      

      
        Keywords: 
High speed winding machine, Design parameters, ANSYS Workbench, Modal analysis, Harmonic excitation, Resonance

      

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	Park , B. G., Jo, S. O., Park, D. K, Jeong, H. J., Lee, S. G., 2016, Development of Vibration Characteristics Analysis Method for the High-Speed Winder Spindle, Proceedings of The Korean Society of Mechanical Engineers of 2016 Spring Conference (CAE and Applied Mechanics) 230:183 380-381.
        

        
          	
            
              2. 
            
          
          	Park, B. G., Jo, S. O., Park, D. K., Jeong, H. J., Lee, S. G., 2015, Vibration Analysis for the Spindle in High Speed Yarn Winder, Proceedings of Korean Society of Precision Engineering of 2015 Spring Conference 60:60 105-106.
        

        
          	
            
              3. 
            
          
          	Park, B. G., Jo, S. O., Park, D. K., Jeong, H. J., Lee, S. G., 2015, Vibration Characteristics Analysis according to the Design Change for High-Speed Winder Spindle, Proceedings of Korean Society of Precision Engineering of 2015 Spring Conference 60:457 753-754.
        

        
          	
            
              4. 
            
          
          	Jeong, H. J., Lee, S. G., Lee, C. K., Park , B. G., Park, D. K, 2015, Development of 7000m/min Twin Type High-Speed Winder for FDY, Proceedings of Korean Society of Manufacturing Technology Engineers of 2015 Spring Conference 43:56 57-57.
        

        
          	
            
              5. 
            
          
          	Lee, S. J., Kim, S. K., 2016, Analysis of Dynamics Characteristics of a High Speed Winding Machine, Master Dissertation, Seoul National University of Science and Technology, Republic of Korea.
        

        
          	
            
              6. 
            
          
          	Iljin Company 2017 Design Parameters of the Spindle, 1-3, Republic of Korea.
        

        
          	
            
              7. 
            
          
          	Jang, G. S., 2010, Mechanics of Materials Vol. 1, p.66, Iljin Publishing Company, Republic of Korea.
        

        
          	
            
              8. 
            
          
          	Song, C. G., Kim, G. J., Kim, S. H., Kim, S. K., 2014, Quality Factor and Half-Power Points, Forced Vibration of Rotating Unbalanced Mass, Mechanical Vibration (core) Vol. 1, p.142-144, 155-157, Kyobobook, Republic of Korea.
        

        
          	
            
              9. 
            
          
          	ANSYS Training Materials, Mech_Rotor dynamics_16.0_L02_Modal Analysis, L03_Harmonic Analysis, Mechanical_Rotor Dynamics_16.0_V1.
        

        
          	
            
              10. 
            
          
          	Lee, H. H., 2015, Introduction of Unbalanced Harmonic Response for R16.0 Workbench-Rotor Dynamics, ANZINE 34:8 32-35.
        

        
          	
            
              11. 
            
          
          	ANSYS Training Materials, Mech_Rotor dynamics_16.0_WS03_Harmonic Response Analysis, Mechanical_Rotor Dynamics_16.0_V1.
        

        
          	
            
              12. 
            
          
          	Jang, S. H., Harmonic Damping, Training Materials of TSNE Company, Republic of Korea.
        

        
          	
            
              13. 
            
          
          	ANSYS Help.
        

      

    

    

  OEBPS/images/big_27_2.jpg





