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An External Shape Optimization Study to Maximize the Range of
a Guided Missile in Atmospheric Flight
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Rho Shin Myong**, Tae Hwan Cho**, Ui Chang Hwang** and Sang Eon Je***

ABSTRACT

This paper describes a research result of a external shape optimization study to
maximize the range of the guided missile with canards and tailfins in atmospheric
flight. For this purpose, the external shape optimization program which can enhance
the range of a missile was developed, incorporated with the trajectory analysis and
the optimization technique. In the trajectory analysis part, Missile DATCOM which
utilizes the semi-empirical method was directly connected to the trajectory code to
supply the aerodynamic coefficients efficiently at every time step. In the gliding flight
trajectory after apogee, a maximum Cp/Cp trim condition calculation module was
attached under the assumption of the missile continuously flying at maximum C./Cp
condition. In the optimization part, a Response Surface Method(RSM) was adopted to
reduce the computing time.
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C, : Axial force coefficient.

Cy : Total normal-force coefficient.

C,; : Total pitching moment coefficient.

Cly, + Normal-force coefficient of body alone.

Cy Gy : Normal-force coefficient of wing or tail
02 V1B

in presence of body.
AC,

v . 5 ACy : Additional normal-force coefficient
Yo B1)
on body due to presence of the wing or tail.

Cy ., : Negative normal-force coefficient component

on tail due to wing or canard-shed vortex.
C};, : Pitching moment coefficient of body alone.
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