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Abstract

As a new type of launch device, electromagnetic rail launcher’s tube structure is constitutionally
different with the tube of traditional weapons systems. Electromagnetic rail launcher tube uses
composite materials, and the bore structure shape varies. The key of studying electromagnetic rail
launcher tube structure is that shell stiffness and strength meet the requirements of electromag-
netic emission, and the characteristics of rail support material and the way of rail support are im-
portant guarantees of the body tube performance. In the case of 50 mm diameter electromagnetic
launcher, this paper discusses the tube material properties, and presents a simulated analysis on
stiffness and strength of launcher using ansys simulation method. The expansion amount of body
tube is less than 0.1 mm, and using the methods of range, spacing between orbits changes within
0.1 mm; mechanics simulation result is correct. The launcher device of ceramic 95 and G10 satis-
fies the requirement of stiffness and strength of the electromagnetic launch using steel shell and
T3 copper track.
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Table 1. Material parameters
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Vi ks 95 3.65 x 10° 300 0.22 310
G10 1.42 x 10° 24.9 0.41 340
T3 8.9 x 10° 108 0.32 205
40Cr 7.8x10° 206 0.3 345
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Figure 1. Body tube section
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Figure 2. Rail electromagnetic force simulation waveform figure
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Figure 3. Calculation model
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Table 2. Two kinds of working condition of calculation results summary
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Figure 4. A working condition of the body tube deformation figure (or so)
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Figure 5. A working condition of the body tube deformation
diagram (high and low)
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Figure 6. A working condition of the body tube deformation
diagram (front and back)
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Figure 7. A working condition of the body tube deformation figure
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Figure 8. A working condition of the bolt deformation figure (or so)
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Figure 9. A working condition of the bolt deformation figure
(high and low)
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Figure 10. A working condition of the bolt deformation figure
(front and back)
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Figure 11. A working condition of the bolt deformation figure
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