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Numerical analysis of dynamic characteristics of

monorail rocket sled on rail
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Abstract: To systematically analyze the dynamic characteristics of rocket sled travelling
along rail, the three-dimensional Eluer-Bernouli beam elements were used to discretize the rock-
et sled system, and the nonlinear contact force model of the slipper-rail considering rail irregulari-
ty and slipper wear was established by reconstructing the long-range irregularity rail, and finally,
the nonlinear dynamics equations was solved by Newmark-£ combined with Newton-Raphson lo-
cal iteration method to obtain the numerical solution of dynamic characteristics on rocket sled.
Though experimental verification, the results showed that the peak value of the vertical overload
to the mass of rocket sled was about 2 700g at Mach number of 2 speed; the duty cycle of rocket
sled on rail was proportional to forward speed, and the vertical duty cycle of rocket sled was 16 %
at Mach number of 2 speed; the wear of slippers in high speed section accounted for 84 % of the

total trajectory wear, and the single contact wear of slipper-rail was proportional to the third pow-
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er of the forward speed.
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Fig.2 Diagram of structure on product sled
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Fig.3 Beam element model in product sled
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