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An ANSYS model was created in Feb 1997 to check the boundary values of the load necessary to close the yoking press given the current tolerances on the magnet skin (figure 1).  The model was used to calculate the load transmitted from the tips of the yoke tooling to the notch in the skin, using both linear and non-linear properties for the skin material (SS 316).



The ANSYS model is shown in figure 2.  The boundary conditions are that the inner radius of the model is free to move azimuthally, but fixed radially (this is the same as an infinitely rigid, frictionless magnet cold mass within the skin).  A deflection interference is input at the notch in the skin, but is only applied on the outer 3 nodes of the flat.  This was done to approximate the radii on the tip of the tooling and the inside of the notch, which would prevent contact across the whole surface.  The mesh is shown in figure 3.



Two sets of material properties were used, the first a linear set using a modulus of 200 GPa and no yield point, the second approximating the stress strain curves measured by NBS in 1982.  Of the two curves given by NBS, the one with the lower yield point was used.  Figures 4-5 are the NBS curves, figure 6 is the approximation input to ANSYS for the non-linear calculation.



Figure 7 shows the force per unit depth of press as a function of input interference, for both the linear and non-linear material properties.  The linear case was checked by hand calculation.  Figures 8 shows the azimuthal stress in the skin for the non-linear case, for an input interference of 0.762mm.



The yielding of the skin limits the press load to less than 1000N per mm depth, for all interferences.  Through the use of hardened press bars will allow for operation in the whole range.  Measurements taken during the assembly process of the press will allow the interference to be reduced, and the loads limited.


