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The hyperloop is a revolutionary form of ground transportation that can reach speeds of up to 1,200 km/h. However, there
is a challenge with the superconducting electromagnets used in its propulsion and levitation systems. These magnets
generate strong magnetic fields, which can create resistance when they interact with the surrounding structures, including
the vacuum tubes. Therefore, it is important to study this magnetic resistance and understand how it affects the
acceleration of the hyperloop vehicles. This research aims to analyze the changes in magnetic drag force near the
junctions of vacuum tubes, particularly when these tubes are made of identical or different materials.
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(a) Bird’s eye view

/ Vacuum Tubes

Electromagnetic Rails
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(b) Closed-up front (left) and bird’s eye view (right).

Fig. 1 Conceptual configuration of hyperloop using high-
temperature superconducting (HTS) magnets
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Fig. 2 Relative permeabilities and magnetic flux densities of AISI

1010 steels used in this manuscript [13] (Adapted from Ref.
13 on the basis of OA)

(a) Bird’s eye view

(b) Side view

Fig. 3 3D FEA simulation models of vacuum steel tubes with the
tube junction air-gap of 20 mm
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Table 1 Main parameters of HTS magnets for hyperloop [13]
(Adapted from Ref. 13 on the basis of OA)

Parameters Values
Magnetomotive force per pole [kAT] 600
Dimension of coils [mm X mm] 600 x 300
Pole Pitch [mm] 1,200
Operating temperature [K] 30-40
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Fig. 4 Simulation results of magnetic flux densities on vacuum steel
tubes with the junction air-gap of 20 mm
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Fig. 5 Simulation results of magnetic drag forces on the AISI 1010
steel tube junction corresponding to various velocities
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Connection

Connection

Fig. 6 Simulation results of magnetic drag forces on the tube
junction with AISI 1010 and Hi-Mn steel tubes
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