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Design Analysis for Dry Friction Damping Vibration Suppression of Thin—walled Structures
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Abstract: Adding dry friction damping structure is an effective vibration reduction method for aeroengine thin-walled structures. In or-
der to provide an efficient vibration reduction design tool for engineering, an analysis method and process of dry friction damping design for
thin—walled structures were established. Given the vibration stress of thin—walled structures, appropriate dry friction contact models were
adopted for different damping structures. Based on energy dissipation, the equivalent damping ratio provided by the contact surface of dry
friction damping structures was calculated , and the damping characteristic curve of the equivalent damping ratio provided by the damping
structures under the concerned mode varying with the vibration stress of the main structure assessment point was obtained. The objective of
the damping design stage was to provide the optimal damping ratio under the allowable vibration stress of the structure when resonance oc-
curs. The vibration reduction design and analysis of four commonly used dry friction damping structures were carried out. The re—sults show
that the optimal damping effect can be obtained with the optimal mass 1.2 g of the under—platform damper and the optimal pre-twist angle
0.5%f the zig-zag shroud, and the larger the radial thickness of the ring damper and the axial length of the split sleeve , the better the damp-
ing effect for the labyrinth seal and vortex reducer duct, respectively.
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