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Trajectory Simulation of a Spinning Projectile Based on
CFD/RBD Computation Method
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Abstract: During the flight process, the asymmetric aerodynamic loads distributed on the surface of spinning
projectile, it may cause coupled resonance and yaw-disaster phenomenon. Then the projectile miss the target.
For such problems, the unsteady Navier-Stokes equation and rigid body dynamic(RBD) equations are solved to
simulate the flight trajectory of a spinning projectile. The unsteady aerodynamic computations are conduced by
using an in-house hybrid unstructured Navier-Stokes flow solver SD(HUNS3D). The rigid body of 6 degrees of
freedom (6-DOF) motion equations are solved by using an advanced Adams prediction-correction method. The
coupled computation method is applied to simulate and analyze the flight trajectory of U, S, Army Research La-
boratory spinning projectile test model. The computed results of the attitude angle, space position and aerody-
namic force are compared with those in related literature, Results show that this method can truly simulate the
flight trajectory of spinning projectile,
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Fig. 2 Spinning projectile configuration and mass properties
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Table 1 Computation initial conditions
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