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Realization and aerodynamic optimization of flat-nosed hypersonic

missile integrated with an axis-symmetrical front-tip

TANG Xiao, MO Ran, CHEN Junjie, FAN Xiaogiang

(College of Aerospace Science and Engineering,
National University of Defense Technology, Changsha 410073, China)

Abstract: In the current application of flat nosecones in the missiles, the disadvantages
such as low front space use efficiency. difficulties in the manufacturing, and poor transmis-
sion performance bring about a great demand for the integration of a class function/shape
function transformation technique (CST) based flat nosecone to an axis-symmetrical front-
tip with a ‘front-tip-down angle’. The ‘front-tip-down angle’ was used to realize the
smooth transition of the merging region. The computational fluid dynamics calculation re-
sults were obtained for the axis-symmetrical nosecone, the flat nosecone, and the integrated
nosecone at ‘front-tip-down angle’ varying from 0 to 5 degree. The results showed that the
maximum lift-drag ratios of the axis-symmetrical nosecones, the integrated nosecones at zero
angle of front-tip-down, and the ones at non-zero angle of front-tip-down were 81. 58%, 86.16%,
and 89. 46 %5, respectively, to that of the flat nosecone. An optimization was processed in order to
obtain the maximum lift-drag ratio and lift coefficient in the integrated nosecones at 2 and 3 degrees

of “front-tip-down angle”. In the 2 and 3 degrees of “front-tip-down angle” cases, lift-coefficient
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pareto-optimal fronts increased by 5.99% and 4.16%, lift-drag ratio pareto-optimal fronts de-

creased by 19. 96% and 18. 39% , respectively, while the terminal radius of the axis-symmet-

rical front-tip increased from 150mm to 210mm. Furthermore, when the terminal radius was

less than 165 mm, the lift-drag ratio in the configuration with 2 degrees of “front-tip-down

angle” was larger (peak value could reach up to 97. 79% to that of flat nosecone). While the

terminal radius was larger than 165 mm, the lift-drag ratio in the other one was larger.
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aerodynamic optimization
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(y=3") s RN 0T DU R0 R TH B E FLR 25
K FEAR T 1 225

5) XFH y=2"F1 y=3"mf @il & 3 3k (1 K sh Ak
ARG R 2 r<<165 mm B}, 7y = 2"FG BL ) Ao
BRKRZ y=3" MBI ko B VLB BN 7
HHU N v RZ W EEEK 7.
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