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ABSTRACT

Leaf blade is one of the key components affecting the safety and efficiency of aero engine
and one of the weakest components. In the extreme environment of high temperature, high pressure
and high speed, the blade is prone to produce cracks and lead to failure. It is necessary to monitor
the running condition of the blade in real time to ensure the safety of the aircraft. However, its
measurement is comprehensively affected by the structure of casing, monitored blade, rotor and
0 on, so it is urgent to carry out the vibration research of aero-engine with crack blades. ANSYS
establishes the dynamic model and respiratory crack model of aero-engine, and studies the influ-
ence of crack blade on the vibration response of aero-engine. The research contents of this paper
are described as follows:

(1) based on ansys established the blade, turntable, shaft, casing, three-dimensional entity finite
element model, and established the aviation engine machine finite element model, analyzes the
blade, turntable, shaft, casing and other key components to the inherent characteristics of the ma-
chine model, to establish a crack blade machine finite element model laid a foundation.

(2) The blade crack model was established based on ansys contact unit, and then the crack of crack,
including the relative depth and relative position of the crack on the blade root, the lower the blade
natural frequency.

(3) The finite element model of the whole machine with crack blade is established based on ansys,
and the display dynamic calculation is made when the speed is applied, and then the vibration
response of the whole machine finite element model with / without crack blade is compared. The
results show that the vibration amplitude of the key components of the aviation engine blade, bear-
ing and rotating shaft is larger than that of the whole aviation engine model. The research in this
paper has great significance to improve the blade safety and reliability, and provides an important

reference for the aero-engine safe operation monitoring.

KEY WORDS: Machine vibration, Blade crack, Finite element simulation
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