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                                                               HGQ  Mechanical Model Summary.

                                                                       Collared end, regular part.

1.
The FE analysis has been done for the collared end region.  ANSYS  model is  presented in Fig 1.
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                                                  Figure 1. HGQ collared end model.

2.
Material properties.

                                                                                                      Structural    element                                                                          
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Inner-layer ,        cable


  11
  11
      29
  11
  11
   25
      3.9
    2.9


Outer-layer ,       cable


  12
  23
      29           
  12
  23
   25
      4.1
    2.9


Insulation ,         kapton


          7
       7
         2.5
   2.5
       13
     13

Bearing strip ,     brass


        135
     135
        120
  120
       3.3
     3.3

Collar  ,                 ss


        210
     210
        190
  190
        3
       3

Pole insert,         G-10


         28
     14
         28
   14
3
7

Key  ,                bronze


        120
     120
        110
  110
      3.39
    3.39

                3. Coil azimuthal dimensions.


Azimuthal  coil  oversizing  *,

                       m


     Azimuthal  coil  size

             deviation,

                  m


             b


           c


                     Inner     layer
         0.371
       0.371
              +/-   50

                     Outer    layer
         0.309
       0.275
              +/-   50


  * - parameter used in FE analysis for stress generation at collaring.

                 4. Coil prestress range.



                                        Prestress ,      MPa



               Inner    layer
           Outer   layer

                   Collaring                  
   b
   80  -   104


   57   -   81


   c
                           78   -   99


                           63   -   95

                  Cooldown
   b
   63   -   86


   45   -   68


   c
                            62   -   83


                         46   -   78

                Nominal  current
   b
   15   -   38


   15   -   38


   c
                            15   -   35


                        15   -  44

                5. Maximum equivalent stress in the collar and keys materials.



                            Maximum  equivalent  stress,   MPa



                       Collar
                 Key

                  Collaring
    b
                856   -   1152
                991   -   1332


    c
                859   -   1185
               1009   -   1389



                  Cooldown
    b
                683   -   980
                784   -   1123


    c
                667   -   990
                 780   -   1155



            Nominal  current
    b
                1200   -   1470
                1127   -   1448


    c
               1161   -   1443
                1113   -   1460



                6. Radial deflection from " 0 " ( warm ) geometry.



              Midplane   ,  m
                 Pole  ,   m



    Coil  - inner
Collar – outer
  Insert–inner
Collar-outer

                Collaring  
   b
86  /   116
146  /  197
170  /   225
125  /  168


   c
97  /  135
146  /  202
173  /  233
130  /  179

                Cooldown
   b
-50  /  -25
-166  /  -120
142  /   192
-157  /  -120


   c
-45  /  -12
-169  /  -118
143  /  197
-155  /  -113

            Nominal current
   b
67  /   86
-81  / -39
117 /    167
-172  /  -135


   c
73  /  97
-87  /  -43
119  /  172
-170 /  -128



