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Fig.1 Schematic of whole engine model after simplification
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Fig.2 Schematic of bearing model after simplification
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Fig.3 The basic structure diagram of oil-gas buffer
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Fig.4 Equivalent model of oil-gas buffer
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Table 3 Maximum radial displacement error of the axis at
the wheel disk under vertical ship landing load
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ship landing load
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Numerical Simulation Study on the Dynamic Response of Engine Under
Landing Load

Liu Lulu', Wu Zeyu', Han Jiaqi', Luo Gang?®, Zhao Zhenhua?, Chen Wei'

1. Aero-engine Thermal Environment and Structure Key Laboratory of Ministry of Industry and Information
Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

2. State Key Laboratory of Mechanics and Control for Aerospace Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China

Abstract: Landing loads, a typical load condition during the service life of an aircraft engine, have been the subject of
extensive theoretical and experimental research on rotor system vibrations both domestically and internationally.
While these studies have provided qualitative conclusions of considerable reference value, there remains a significant
discrepancy between the model parameters employed and those of actual aircraft engine rotor systems, which
complicates the accurate determination of vibration responses under landing loads. This paper presents the
development of a comprehensive finite element model of the engine using commercial software to simulate the
dynamic response of the entire engine under landing loads. The validity of the simulation method is confirmed through
comparison with experimental data. The study examines the transmission of landing loads throughout the engine
structure and the dynamic response of key components, offering a valuable numerical simulation approach for the
structural safety design of turbofan engines. Results show that landing loads are transmitted from the main mounting
section through the entire engine structure and exit via the auxiliary mounting section, with key components exhibiting
distinct impact response characteristics under these conditions.
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