                                                                                                                              TD-97-052

                                                                                                              J. Kerby ,  I. Novitski

                                                                                                                   March    24,  1997

                                 End  Plate Thickness

1. Model.

A  3-D  finite element analysis has been done for the end plate of the  HGQ.  The ANSYS model used in the analysis is shown in Figure 1.  The  Solid45 element  from  the ANSYS element  library was used.
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                                                                 Figure 1. 

 The model  consists  of   the  end  plate  and  skin ,  with  the skin  length  such  that  it  extends  back  to where  the  2D  section  begins  in  the  current  lead  end  design.  Only  one  octant  of  the  geometry  needs  to  be  modeled  by  symmetry.  A  center   hole  of  radius  35 mm,  cooling  hole  of  diameter  

60 mm  and  buss  slot  of  size  25 mm x  35 mm are  included  in  the  end  plate  geometry.  The  lead  slot  is  simulated  by  removing  the  symmetry  boundary  conditions  at  that  location.  The  skin  is  8mm  thick.

 A point  force  equal  to  Lorentz  load  in  one  octant ,  35.6 kN [1],  was  applied  in  the  location  shown .

Results  are  taken  at  locations  far  enough  away  from  this  load  such  that  local  deformations  due  to  the  point  load  are  not  important  in  the  presentation  of  results.

2. Material  Properties.

 The  end  plate  and  skin  material  is  stainless  steel ,  with  a  modulus  of   200 GPa . 

3. Results.

 All  results  are  presented  in  Table 1 ,  where :   h   is  the  plate  thickness ;  dZ   is  the maximum  of  the  plate  deflection  in  the  axial  direction ;  Seqv    is  the  maximum  equivalent  stress  in  the  skin ;   alpha  and   beta   are  the  rotation  angles  for  inner  and  outer  radius  boundaries  of  the  end  plate  (  Fig. 2 ).

Table 1.
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                                                         Figure 2.

Figure 3 plots the difference between alpha and beta as a function of end plate thickness. For thickness greater than   40 mm , the difference in angle is very small, meaning that bending of the plate itself is small.     
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                                                            Figure 3.

  The maximum plate deflection  ( dZ ) and  maximum equivalent stress ( Seqv ) as a function of end plate thickness are shown in Figure 4 and  5.                                      
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                                                             Figure 4.
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                                                                  Figure 5.

 The calculated  deflection for a  38 mm thick endplate is  780 microns, for  50 mm end plate,  409 microns.  By stretching  of the skin alone, the deflection calculated is 80 microns.  Stresses  are  low enough  for  either  of  the  thicknesses  mentioned.

4. Conclusion.

 Either  a  38 mm or a 50 mm thick  end  plate  should work.  For  the  initial  models, using  a  50 mm thick  end  plate  is  a more  conservative  design.
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