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In order to analyze the dynamic deformation of rails subjected to transverse moving magnetic

pressure, a 3D simulation model consisting of the launcher and integrated launch package was

constructed and solved with dynamic finite element method. Critical velocity effects of rail dynamics

were obviously observed in the simulation results. The effects not only enlarge the rail deflections but

also affect the contact status between the armature and rails. To mitigate this problem, discrete

supports with different stiffness were applied in the simulation. By locally enhancing the stiffness of

support, especially for the part of rails where the critical velocity happens, the dynamic responses can

be effectively controlled.
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Conclusion

↑ Fig.1.  FEM model of the launcher and ILP
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← Fig.2.  A typical current profile

→ Fig.3. The velocity and

displacement of ILP
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Results

 Critical velocity effects which is represented by the fluctuation of rail deflection will enlarge the

dynamic responses of rails.

 As the ILP arrives to the critical velocity, lateral vibration is more obvious on the rear part of ILP

and the rails will squeeze the head of the armature.

 The dynamic responses can be effectively controlled by applying discrete supports, especially

enhance the stiffness of support for the part of rails where the critical velocity happens.

↑ Fig.7. Deflection of the rail and displacement of the interface points

under discrete supports↑ Fig.6. Illustration of launcher with discrete supports

↑ Fig.5. Deflection of the rail and displacement of the interface

points under uniform support

↑ Fig.4. Rail deflection in y direction as the ILP 

accelerates from 0 to 2340 m/s


