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Research on Launch and Water-Exit Characteristics of

Submarine-Launched Missiles Under Wave-Current Coupling
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Abstract: As a core component of strategic nuclear forces, submarine-launched missiles are highly
affected by launch behavior in rough seas, making the study of their underwater launch characteristics
important for improving launch success rates. Based on the fifth-order Stokes wave theory,a wave-current
coupled numerical model was established using boundary wave generation. The cold-launch process of a
submarine-launched missile was simulated by the overlapping grids method and six-degree-of-freedom
motion equations. Numerical simulations reveal the cavity evolution during launch under wave-current
coupling , with emphasis on how wave phase angle affects body pitch motion and how dynamic loads vary
during underwater motion. The results show that: Dthe upward jet at the cavity breakup point compresses
the tail-attached cavity and causes its collapse , producing a peak vertical force; @the downward jet at the
cavity breakup point compresses the cavity inside the launch tube, and induces a water-hammer effect;
@) during underwater motion, the force exerted by the attached cavity on the missile base governs the
body’s load trend; (@ different exit-phase-angles lead to different pitch responses, with both deflection
angle and angular velocity reaching their maxima at the wave crest,and their minima at the wave trough.
These motion parameters and load laws provide important theoretical support for structural design and
trajectory correction algorithm development.
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