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Transonic Buffeting in the Active Ascending Phase of a Launch Vehicle
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Abstract: When a carrier rocket flies at transonic speeds, there will be turbulent boundary
layers, separation flow, and shock wave oscillation at the positions where the cross section
of the rocket changes such as cone-column-shoulder section, and the hammerhead shape
contraction section, resulting in pressure pulsations. This will act on the arrow body to
produce buffeting, resulting in bending vibration of the arrow body, breathing oscillation of
the plate and shell, and structural vibration, which will affect the structure and instruments
of the arrow body. A specific wind tunnel test scheme, data processing method, and
buffeting load method are proposed based on the generation mechanism of the potential
transonic buffeting problem of hammerhead shaped rockets. The results show that the first
two modes of rocket make the greatest contribution to the chattering load, and the load
distribution caused by the first and the second modes is quite different. Therefore, more
than two modes should be considered in the calculation of the chattering load of rocket.
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Fig. 1 Fairing of SEASAT-A satellite before

and after improvement
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Fig. 2 Illustration of vortex pairs using 3-dimensional

ribbons and surface-pressure contours
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Fig. 3 Test model of hammerhead shape fairing™’
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requirements of a hammerhead shape rocket

Condition Standard
Parameter Value Meeting?
No. requirements
1 di/d, 1.325 <1.6 Yes
2 l/d, 1. 328 =2.8 No
3 ly/d, 0.703 =1.6 No
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Fig. 10 Results of wind tunnel pulsation pressure test
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