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ABSTRACT

In this study the aerodynamic characteristics of a canard-controlled missile with freely
spinning tailfins were investigated by using a semi-empirical method and a CFD code. The
mean aerodynamic coefficients for the rolling and roll damping moments were first
calculated and then used to predict the roll-rate of freely spinning tailfins. The calculation
of roll-rate in the CFD code was carried out by combining a Chimera overset grid system
and 6-DOF analysis module. The predicted roll-rate was in good agreement with the
experimental data for the roll and yaw canard control inputs. It was also shown that the
results are in good agreement with the prediction by a CFD code. This indicates that the
semi-empirical method can be used to predict the roll-rate of a canard-controlled missile
with freely spinning tailfins.
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Table 1. Wind-tunnel test conditions

Mach Stagnation Stagnation Reynolds

Number | Temperature | Pressure Number
17 339(K) 56.4(kPa) | 6.6x10% /m)
2.16 339(K) 68.5(kPa) | 6.6x10% /m)
2.86 339(K) 98.4(kPa) | 6.6x10% /m)
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Fig. 2. Normal force coefficient of the fixed
tailfins
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Fig. 14. Roll-rate of the freely spinning tailfins
with canards roll control at M=2.16
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Fig. 18. Roll-rate of the freely spinning tailfins
with canards yaw control at M=2.16
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Fig. 19. Roll-rate of the freely spinning tailfins
with canards yaw control at M=2.86
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Fig. 22. Pressure distribution(M=2.86, a=3°)
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Fig. 26. Roll-rate of the freely spinning tailfins
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