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 Global Structural Modeling of the Titus-Woolley-? Joint 
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· This time the inner leg is at 100C temp and the outer leg is at 50C

· Integrated  central column expansion is close to the electromagnetic thermal diffusion model
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Four Fold Symmetry Expansion. HM Provided the Vessel Model
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Radial Compression from the Jacking Ring
In this run I used 1 mm interference. Ring stress and compression are too large

I have run .5mm but have not post-processed it.
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Out-of-Plane Displacements
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Jacking Ring Expansion, or Jack Screw Torque Can Be Adjusted to Obtain More or Less Contact Pressure, or More or Less Frictional Capacity 
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Net Vertical Load on the Loop is 316183N. If all must be frictionally  restrained by the 60 MPa Radial pressure then a mu of 316183/(60e6*.115*.31) =  .14 – Adding the 700 N radial centering load a friction coefficient of :  316183/(700000+60e6*.115*.31)=.11 would be needed. Pocket are also used at the loop to vertical leg interface to aid maintaining registration. 

D-Wedging Effect is Minimal
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More “Worst” Torsional Shear Stresses
Loop Local Model
Conduction cross section in global model was too small – Two thinner conductors are proposed. 
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Loop Local Model
r
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Loading on the local model of the loop was a 1/r Toroidal field distribution , and a 0.1T vertical field. 129000 Amps per turn split evenly between upper and lower conductor
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Loop Local Model

Lorentz Only





Central Column 4mm Displacement
300 MPa







85 MPa
[image: image30.png]'

\
+H,c onductor
|

W




[image: image31.png]TFON IM
v _ 1.0 1.08

TFON IM
by 000 -.88








Conclusions:

Titus-Whooley-? Joint :

· Can Develop Needed Contact Pressures. Contact Pressures can be Increased if needed
· Expansion Loop Can Absorb Central Column Vertical Motion With Acceptable Stress.
· Jacking Ring Compression Aids Torsional Shear Carrying Capacity

· No Mechanical Connections Penetrating the TF Inner Leg

· Jacking Ring Compression Supports in-Plane Shear Carrying Capacity

· Double Loop Increases Flexibility, Allows Inclusion of Coolant Passages
· Bundling of Loops Opens Access to Jacking Ring

· Plate/Diaphram Umbrella Structure Cover Strongly Couples Central Column and Outer Legs in Torsion.
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Central Column Displacement, Plus Lorentz Forces
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Von Mises Stress
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Jacking Ring Compression Helps Support Torsion





Ring height might be increased to  improve torsional carrying capacity of the extension that connects with the umbrella structure hub
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Max Principal Stress In Bend. –No Internal Thermal Gradient


Max is 118 MPa


Max is 166 MPa
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