Superplastic Molding Technique Optimization for a Gas Turbine
Engines Thin-Walled Inlet Ring

© A.V. Cherednichenko' 2, Yu.M. Temis! 2, AL Fakeev?, A.P. Khudyakov?

! Bauman Moscow State Technical University, Moscow, 105005, Russia
2 Baranov Central Institute of Aviation Motor Development, Moscow, 111116, Russia

The paper deals with the application of a superplastic forming technological process for
lightweight parts of a gas turbine engines production. The problem of a comprehensive
design was stated and solved for a simple shape part such as jet engine inlet ring. In
the performance of a task both an inlet ring design and superplastic forming features
were taken into account. To solve technological optimization problem the objective
function, optimization parameters and constraints were selected. The sequential quadratic
programming method was selected and implemented to solve the considered problem. To
cut down numerical computations the number of geometric optimization parameters was
reduced by means of cubic splines in geometric blank representation. The optimal laws
for providing a molding pressure to ensure a part quality were found as well. The paper
presents the possibility to apply the suggested approach for other gas turbine engine parts
design.

Keywords: optimal design, superplastic forming, comprehensive design, thin-walled parts,
jet engine parts, optimization.

Cherednichenko A.V., Ph.D., Assoc. Professor of “Applied Mathematics” Department
of Bauman Moscow State Technical University, Senior Researcher of Baranov Central
Institute of Aviation Motor Development. e-mail: alexvcher@gmail.com

Temis Yu.M., Dr.Sci. (Eng.), Professor of “Applied Mathematics” Department of
Bauman Moscow State Technical University, Head of Department of Baranov Central
Institute of Aviation Motor Development. e-mail: tejoum@ciam.ru

Fakeev A.l., Resecarch Assistant of Baranov Central Institute of Aviation Motor
Development.

Khudyakov A.P., Engineer of Baranov Central Institute of Aviation Motor Development.




	12-Stankevich
	13-Stankevich
	fn2-!!june-01-Attetkov,Vlasova,Volkov
	fn2-!!june-02-Burago,Nikitin
	fn2-!!june-03-Vanko
	fn2-!!june-04-Grishina
	fn2-!!june-05-Derevich,Fokina
	fn2-!!june-06-Zarubin
	fn2-!!june-07-Zarubin
	fn2-!!june-08-Kuvyrkin
	fn2-!!june-09-Kuvyrkin
	fn2-!!june-10-Malinecky,Podlazov
	fn2-!!june-11-Serdukov,Shishkina
	fn2-!!june-14-Cherednichenko and Ko


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 48.19 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Right
     2.8346
     0.0000
            
                
         Both
         14
         AllDoc
         17
              

       CurrentAVDoc
          

     Smaller
     48.1890
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     1
     42
     41
     42
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 170.08 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Right
     2.8346
     0.0000
            
                
         Both
         14
         AllDoc
         17
              

       CurrentAVDoc
          

     Smaller
     170.0787
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     1
     42
     41
     42
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: extend right edge by 11.34 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Right
     2.8346
     0.0000
            
                
         Both
         14
         AllDoc
         17
              

       CurrentAVDoc
          

     Bigger
     11.3386
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     1
     42
     41
     42
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 70.87 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Right
     2.8346
     0.0000
            
                
         Both
         14
         AllDoc
         17
              

       CurrentAVDoc
          

     Smaller
     70.8661
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     1
     42
     41
     42
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 19.84 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Right
     2.8346
     0.0000
            
                
         Both
         14
         AllDoc
         17
              

       CurrentAVDoc
          

     Smaller
     19.8425
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     1
     42
     41
     42
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 8.50 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
    
     None
     Right
     2.8346
     0.0000
            
                
         Both
         14
         AllDoc
         17
              

       CurrentAVDoc
          

     Smaller
     8.5039
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     1
     42
     41
     42
      

   1
  

 HistoryList_V1
 qi2base





