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              Abstract

            
	
This study deals with the buckling of inhomogeneous columns whose flexural rigidity
 is graded along the axial direction, being simply supported at one end and clamped
 at the other. The buckling load, mode shape, and grading profile are jointly analyzed
 under the requirement that the mode shape be of polynomial form. Satisfaction of the
 governing differential equation leads to a set of polynomial equations in the coefficients
 of the shape polynomial. This system of polynomial equations is amenable to solution
 in terms of an appropriately chosen algebraic number. Thus we find new solutions in
 analytic form associated to polynomials ranging from order four to seven. The method,
 introduced by Eisenberger and Elishakoff (2017) for a column simply supported at both
 ends, can in principle provide polynomial solutions or any order; in addition, solutions
 associated to lower-degree polynomials reappear in higher degrees. It is remarkable
 that multiple solutions can appear for the postulated polynomial of a certain degree.
 





            
    
      PDF Access Denied
    


           
	      We have not been able to recognize your IP address
      3.237.17.92
      as that of a subscriber to this journal.

      Online access to the content of recent issues is by
      
          subscription, or purchase of single articles.
            

      Please contact your institution's librarian suggesting a subscription, for example by using our
      journal-recommendation form.
      Or, visit our
      subscription page
      for instructions on purchasing a subscription.

      

      You may also contact us at
      contact@msp.org

      or by using our
      contact form.
            

      Or, you may purchase this single article for
      USD 45.00:
      


  
  
  
  
  
  
  
  [image: ]




      
    

  	
              Keywords

              
                buckling, functionally graded material, column, closed-form
                solutions, analytic solutions
              

            


        	
              Milestones

              
                Received: 11 February 2021
              

              
                Revised: 28 July 2021
              

              
                Accepted: 5 August 2021
              

              
                Published: 23 October 2022
              

            


        	
              Authors

            


        	
            Kristopher Stewart
	Department of Ocean and Mechanical
            Engineering

            Florida Atlantic University

            Boca Raton, FL 33431-0991

            United States
	
	
            Isaac Elishakoff
	Department of Ocean and Mechanical
            Engineering

            Florida Atlantic University

            Boca Raton, FL 33431-0991

            United States
	


      


  	
        [image: Mathematical Sciences Publishers]
        © Copyright 2022 Mathematical Sciences
        Publishers. All rights reserved.

      




