’m Check for updates

Trans. Korean Soc. Noise Vib. Eng., 36(4) : 341~352, 2026
https://doi.org/10.5050/KSNVE.2026.36.4.341

EaSTE3E =2 M 36 M 435, pp.341~352, 2026
1598-2785(Print), ISSN 2287-5476(Online)

57 AGLTAY 45 F2 B 54 A4 a7
A Numerical Analysis of the Water Entry Impact
of an Autonomous Underwater Vehicle

of 4ol A WA DA RS-

Sockkyu Lee', Jacbeom Lee’, Yeong-Shik Kang', Kwansoo Jeon" and In-Hack Kim"

(Received April 24, 2026 ; Revised July 6, 2026 ; Accepted July 7, 2026)

Key Words : Water-entry(3<7), Impact Force(Z 2 ), Fluid-structural Interaction(f-A]-7-3 % 2H-8)

ABSTRACT

This study numerically analyzed the impact load characteristics generated during the water-entry

process of an air-launched autonomous underwater vehicle (AUV), focusing on the effects of the en-

try angle. Since previous experimental studies have reported internal component damage caused by

water-entry impact, the Arbitrary Lagrangian—Eulerian Fluid-Structure Interaction (ALE-FSI) method in

LS-DYNA was applied to quantitatively reproduce these phenomena. A comparison between the pres-

ent numerical results and those reported in previous literature showed that the maximum impact force

increased with the entry angle, which is consistent with the trends observed in earlier studies.
Therefore, this study demonstrates that LS-DYNA-based ALE-FSI analysis can reliably predict the

impact characteristics of water-entry phenomena, providing a fundamental reference for future impact

mitigation design.
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Table 1 Key parameter for S-ALE FSI analysis

Card/tool Parameter Value Unit Rationale
Constrained pfac 0.1 - Prevention of fluid leakage and numerical noise
Constrained ileak 0 - Default value based on fluid mesh resolution
Control_Timestep tssfac 0.9 - Time step scale factor for numerical stability
Control ALE DCT -1 - Activation of Navier-Stokes-based ALE solver
Ansys mesh tool Mesh sizing 80/40/20 mm 3-level mesh sizing for convergence study
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