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[Abstract] In high—speed rail systems, the sealing performance of conduits is critical for maintaining the
integrity of power and air circulation systems. However, during operation, these components inevitably endure
high—frequency vibrations and impacts, which induce microfatigue between the conical sections of pipe joints
and conduit flared surfaces, resulting in significant deterioration of sealing effectiveness. This study conducted
vibration and impact tests on three conduit sizes (915, ¢18, and @28) including straight—through and bent
configurations. At the same time, improvements were made to the traditional flared tube design to develop a
new generation of structure. The vibration test results indicated that misaligned aluminum conduits exhibited

increased leakage rates, while other installation methods maintained stable leakage levels. Impact tests revealed

that all installation configurations demonstrated reduced leakage quantities.
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