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potentially propulsion.

uperconductive motors require operation at cryogenic temperature and mechanical torque transfer
between cryogenic and room temperature. Large temperature gradients and thermal stress are created. The COMSOL model
presented aims at simulating temperature and stress distribution in the torque transfer components of superconducting
“machines.
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[Study: Multiphysics: Heat transfer (temperature distribution), Solid Mechanics (stress analysis).

]

Allows for Easy Parametric Sweep
v’ High-fidelity simulation of assembly

Stainless Steel 316

G10

windings

.
.

Connection Bolts

Winding support

Temperature Gradient along Axial Direction

Temperature Gradient along Axial Direction

References:

Thermal Stress (N/M~2)

1.00E+08

9.00E+07

8.00E+07

/.00E+07

6.00E+07

5.00E+07

4 .00E+07

3.00E+07

Maximum Stress (N/m#2)

2.00E+07

1.00E+07

0.00E+00

Pure Thermal Stress change with d

9.00E+09

- 8.00E+09

- 7.00E+09
¢ Average

- 6.00E+09 Pure
Thermal

N M SN
\_,/'\ /e
Nt

- 5.00E+09  gtress

- 4.00E+88— Maximum

Stress Pure
- 3.00E+09 Thermal

- 2.00E+09

- 1.00E+09

0.00E+00

0.00E+00 1.00E-03 2.00E-03 2.00E-03 4.00E-03 5.00E-03 6.00E-03 /.00E-03

Thermal Stress along Axial direction
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Thermal stress and Torque induced Stress
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