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            초록
          
        

        
          During the winding process of textile manufacturing, the winder is a piece of core equipment. The high-speed winder in this study reaches high operating speeds of up to 17,000 rpm. The natural frequencies of winder machines by modael testing have been recorded in previous studyies. The purpose of this study is to identify the most effective FE (Finite Element) model through ANSYS, which is one of the commercial CAE programs. ANSYS requires configuration optimization for design variables, such as equivalent stiffness of three different bearings, elastic moduli, and densities of shell and shaft. Through this study, the best FE model for a high-speed winder was obtained using the method of response surface optimization with design variables.

        

      

      
        Keywords: 
Modal analysis, High speed winder, Shape optimization, Natural frequency, Response surface optimization

      

    

    

  
    
      Acknowledgments
      본 연구는 2021년도 정부(산업통상자원부)의 재원으로 한국산업기술진흥원의 지원을 받아 수행된 연구임(P0012744, 2021년 산업혁신인재성장지원사업).

      본 연구는 (주)일진의 지원받아 진행된 연구임.

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	Lee, S. J., 2017, Dynamics Characteristics Analysis for High RPM Winder, Master Thesis, Seoul National University of Science & Technology, Republic of Korea.
        

        
          	
            
              2. 
            
          
          	Sin, D. H., 2017, A Study on the Dynamic Characteristics of a High-Speed Winding Machinery by FE analysis for its Resonance Avoidance Design, Master Thesis, Seoul National University of Science & Technology, Republic of Korea.
        

        
          	
            
              3. 
            
          
          	Lee, J. H., Sin, D. H., Kim, S. K., 2018, Dynamic Analysis of a High-Speed Winding Machine by Changing Design Parameters, J. Korean Soc. Manuf. Technol. Eng., 27:2 112-119.
			[https://doi.org/10.7735/ksmte.2018.27.2.112]
		
        

        
          	
            
              4. 
            
          
          	TSNE, 2019, viewed 1 March 2020, Meshing Techniques, <https://online.fliphtml5.com/pexb/ypwr/#p=73, >.
        

        
          	
            
              5. 
            
          
          	Antony, J., 2003, Design of Experiments for Engineers and Scientists, Elsevier, UK.
        

        
          	
            
              6. 
            
          
          	TSNE, 2019, viewed 16 April 2020, Design Of Experiments (DOE), <https://online.fliphtml5.com/pexb/ybvf/#p=2, >.
        

        
          	
            
              7. 
            
          
          	TSNE, 2019, viewed 16 April 2020, Response Surface, <https://online.fliphtml5.com/pexb/nvat/#p=6, >.
        

        
          	
            
              8. 
            
          
          	Park, H. S., Dang, X. P., 2010, Structural Optimization based on CAD-CAD Integration and Metamodeling Techniques, Comput.-Aided Des., 42:10 889-902.
			[https://doi.org/10.1016/j.cad.2010.06.003]
		
        

        
          	
            
              9. 
            
          
          	TSNE, 2019, viewed 7 July 2020, Optimization, <https://online.fliphtml5.com/pexb/gjlf/#p=7, >.
        

        
          	
            
              10. 
            
          
          	Kim, J. Y., 2016, ANSYS Workbench Mechanical, Tsne, Republic of Korea.
        

        
          	
            
              11. 
            
          
          	Swanson, E., Powell, C., Weissman, S., 2005, A Practical Review of Rotating Machinery Critical Speeds and Modes, Sound Vib., 10-17.
        

        
          	
            
              12. 
            
          
          	Kim, G, H., Choi, S. H., Lee, Y. H., Han, D. C., 1994, Dynamic Characteristics of Rotor - Bearing Systems Supported by Ball Bearings, Proc. Korean Soc. Noise Vib. Eng. 1994 Autum Conf., 210-216.
        

        
          	
            
              13. 
            
          
          	Sawalhi, N., Ganeriwala, S., Tóth, M., 2019, Parallel Misalignment Modeling and Coupling Bending Stiffness Measurement of a Rotor-bearing System, Appl. Acoust., 144 124-141.
			[https://doi.org/10.1016/j.apacoust.2017.07.022]
		
        

        
          	
            
              14. 
            
          
          	Yi, G., Parker, R. G., 2012, Stiffness Matrix Calculation of Rolling Element Bearings using a Finite Element/Contact Mechanics Model, Mech. Mach. Theory, 51 32-45.
			[https://doi.org/10.1016/j.mechmachtheory.2011.12.006]
		
        

        
          	
            
              15. 
            
          
          	Park, B. G., Jo, S. O., Park, D. K., Jeong, H. J., Lee, S. G., 2016, Development of Vibration Characteristic Analysis Method for the High-Speed Winder Spindle, Proc. Korean Soc. Mech. Eng. 2016 Spring Conf., 380-381.
        

      

    

    

  
    
      
        Jong Yun Kim
        
          
        

        M.Sc. candidate in the Department of Mechanical Design Engineering and Robot Engineering, Seoul Tech.

        His research interest is Machine Dynamics.

        E-mail: 20510044@seoultech.ac.kr

      

      
        Deok Hwa Park
        
          
        

        B.Sc. candidate in the Department of Mechanical System Design Engineering, Seoul Tech.

        Her research interest is Machine Dynamics.

        E-mail: pdc79@naver.con

      

      
        Seong Keol Kim
        
          
        

        Professor in the Department of Mechanical System Design Engineering, Seoul Tech.

        His research interest is Machine Dynamics.

        E-mail: rhett@seoultech.ac.kr

      

    

    

  OEBPS/images/big_30_4.jpg





OEBPS/images/data/ksmte/30058/KSMTE_2021_v30n4_301_bf001.jpg





OEBPS/images/data/ksmte/30058/KSMTE_2021_v30n4_301_bf003.jpg





OEBPS/images/_common/images/crossref.gif





OEBPS/images/data/ksmte/30058/KSMTE_2021_v30n4_301_bf002.jpg





