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INTRODUCTION: This design note contains a preliminary calculation for the coil
support system which includes the maximum stress, maximum deflection and the heat leak
calculation. It starts by assuming that the support rod is attached after the system cools
down. Therefore, the maximum stress of support rod will be mainly due to the axial
magnetostatic force and the radial force which is assumed to be 130 (Ton) for axial force
and 80,000 1bf for the radial force, respectively. The study of the system stiffness is by
assuming the different positions for the support rod along the coil to achieve a optimum
value. A pre-load condition is also considered to ensure the tension rod only . Those
results are shown in Table-1, Table-2 and Table-3.

CALCULATIONS: In the first calculation, it is assumed that the support rod is
attached to the cold mass 1/4 L in from the edge as seen in Fig-1. The length of the rod
will be Lr = 2.299 m and the calculation result are shown on the Table-1. In the second
case, the attachment point is 1/8 L in from its edge. It gives Lr=1.214 m. In the third
calculation, the rod attaches right on the edge of coil and Lr= 0.148 m. The results are
shown in Table-2 and Table-3.
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Fig-1 The position of support rod



CONCLUSION: The calculation shows that a bigger diameter of rod is required as the
attachment point moves towards the center of the cold mass. The radial stiffness is also
getting worth because the angle o between the rod and cold mass becomes smaller. The
heat leak calculation shows that the third case, the rod attaches right on the edge of the cold
mass, has a biggest value among those cases even though it has a smallest diameter. It
can be explained that the short length of rod results a low thermal resistance. In further, if
one can be assumed that the heat leak can be improved by moving the L-He intersection
closer to the warm side, the third case will be highly recommended.
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