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Abstract:

This paper delves into the balloon catheter device for aortic valve dilatation, focusing on its structural

optimization and mechanical analysis. Addressing clinical application defects of traditional devices, such

as easy detachment of artificial valves due to overall expansion and inaccurate expansion control, a

structural optimization scheme is proposed. Improvements to key structures like the expansion section and

catheter components significantly enhance the precision of artificial valve positioning and reduce the risk

of detachment. Relying on theories of material mechanics, fluid mechanics, and contact mechanics, finite

element analysis is employed to conduct mechanical analysis of the device. This comprehensively verifies

its mechanical performance under various operating conditions, confirms the effectiveness of structural

optimization, and lays a solid theoretical and technical foundation for the subsequent development and

clinical application of the device.
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