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Magnetic Design

The magneticfield computationshave been
cross-checked between CAST3M, OPERA,
and ANSYS

Peak field Bmax located in the center of
the straight section of the racetrack
Significant margin compared to the ends

Two end spacers on each side of the coil
pack
Use of non-magneticpole

Mechanical Design

The mechanical computations have been
cross-checked between CAST3M and ANSYS

Shell-based structure using bladders and keys|

Lateral pre-stress is applied by pressurized
bladders

Axial pre-stress is provided by two aluminum
rods

Stresses remain controlled in every part of
the assembly

—
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# Transition from ANSYS Classic to ANSYS Workbench
* Ability to control all used software from the same platform. “

* Direct use of CATIA files along with their parameters . Bi-directional
linkage to ANSYS Workbench.

* Ability to control all parameters and the expected results , through the
Design Exploration Table.

* Fully parametric design that allows any geometry changes to be applied
directly .

* The implementation of ANSOFT MAXWELL in ANSYS Workbench allows
direct transfer of the Lorentz Forces, between models with different
meshes.

¢ ANSYS®
Emag ANSYS®

* ANSOFT" | Workbench

Maxwell

Parameters

Integrated design environment
of ANSYS® WORKBENCH
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SMIC3 Assembly
November 2011

FEM/Measured

Avg. FEM FEM
Shell-Azim.strain Coil stress (Straight Section - MidPlane) [Mpa] Coil stress (Heads) [Mpa]
[um/m]
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Mechanical Measurements
Vs. FEM
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Mechanical
Measurements

Stram Gawge 2
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Measurements
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Conclusions I

Model: The results between the structural analysisand the measured, from
the strain gauges, values during all tests of the SMC, have been cross-checked
and proved to have a good relation.
Further improvements: —7~ Include Friction
Non-linear material properties

Strain gauges: Proved to have good sensitivity throughout the test
Furtherimprovements: - Treatmentprocedure
- Number of straingauges
L Understand behavior at 4.3K— 1.9K
(correction factor?)

Results: Stress loss, possibly due to friction and creep of the coils.
Positive effect of Pre-stress increase during the last test
Negligible effect of axial pre-stressin the magnet’s performance

Future tasks: Data analysis of the latest test, in the same manner.
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