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The buffeting loading method research based on the
all-movable vertical tail structure

LI Yixuan'?, ZHANG Fei'*, LI Kaixiang'”*, BAI Chunyu'?,
LIU Xiaochuan'?, WANG Binwen'~

1. Aircraft Strength Research Institute of China, Xi'an 710065, China;
2.National Key Laboratory of Strength and Structural Integrity, Xi’an 710065, China

Abstract ; During high-angle-of-attack flight and other severe conditions, high-maneuverability aircrafts often expe-
rience strong buffeting phenomena in critical structures such as the all-movable vertical tail structure, necessitating
dynamic fatigue tests under combined buffeting and aerodynamic loads. To address the loading requirements for such
tests, this paper develops a " Hydrostatic Spherical Coupling + Rubber Plate" buffeting excitation system and a sha-
king table servo system. The system achieves vertical loading on deformed surfaces by real-time tracking of the verti-
cal tail’s spatial deformation, while employing low-interference force control to minimize the impact of the loading
device on the structure’s dynamic characteristics. Experiments were conducted using a vertical tail simulator with
identical dynamic characteristics to validate the proposed loading method. Results demonstrate that the system can
stably apply low-, medium-, and high-level buffeting loads on the vertical tail structure, with reliable operation and
complete data acquisition. The loading method meets the technical requirements for dynamic fatigue tests of all-mov-
able vertical tail structures and exhibits direct engineering applicability, capable of being extended to real-structure

testing.

Keywords: all-movable vertical tail structure; dynamic fatigue test; shaking table servo system; buffeting loads

loading method ; experimental validation
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LI Yixuan, ZHANG Fei, LI Kaixiang, et al. The buffeting loading method research based on the all-movable vertical tail
structure/ J |. Journal of Northwestern Polytechnical University, 2025, 43(5) : 888-895 (in Chinese)
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