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Study on the Influence of Ship’s Wave Resistance Improvement Measures on
the Reliability of Engine Room Equipment
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Chongqing Jiaotong University, Chongging 400074

Abstract : To address the issue of increased failure rates in ship engine room equipment under complex wave
environments, this study investigates the impact mechanism of wave resistance improvement measures
on equipment reliability. The characteristics of three types of measures—structural anti—heeling
technology, system-level stability control, and intelligent control strategies—are analyzed. A reliability
evaluation system for engine room equipment is established, incorporating vibration thresholds and
failure modes. A multi-body dynamic coupling model is employed to simulate the effectiveness of
these measures under typical operating conditions. Optimization pathways are proposed by integrating
equipment impact-resistant modifications with operational maintenance strategy adjustments.The
results show that the sway reduction measures can significantly reduce the dynamic load of the
equipment, but the weight increase of some systems may increase the load of the main engine in
reverse. Therefore, intelligent active sway reduction technology should be selected according to the
characteristics of the navigation area to balance the requirements of wave resistance and reliability.
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