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Fatigue failure analysis of turbine blade in miniature

short-life turbofan engine

HONG Jie, LIU Shuguo, ZHANG Davyi, CHEN Meng

(School of Jet Propulsion,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: For the fracture fault of the high-pressure turbine blade in the miniature
short-life turbofan engine during a certain rig test, the blade fractography, the vibration
signal and the fault blade dynamics was observed and analyzed. Blades natural characteristics
and exciting sources were analyzed in details; the faults mainly stemmed from fatigue for the
1st order, the 2nd order and the coupled mode vibrations due to the instantaneous severe rub
impact force. Reasonable control of the clearance and improving the blade root damping can

prevent the fault effectively.
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Fig. 1 3-D waterfall spectrum of the vibration signals
2 during the normal test process

¢ D,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



606 27

) ’ ‘é
£
i
ﬁ"\_g’:ﬂ'(mm/s) e
P 35441 35443 3545 35447 35449 354.51
130.981 IRl
300 g 41.4199 ' '
JE 13.0981 -é
= 200 4.14199 :_’E_
130981 =
041419 ® o 2¢ i po3X
A0 0.13098 il ’ .
0.04142 0 1 2 3 4 5
0.01309 Wik Hz
0 05 1.015 20 25 3.0 35 40 45
_ B 4 354.4~354.5s
o (a) =43RI . L L .
£ mﬂnr —————T——T——T——T Fig. 4 Vibration signals in time domain and frequency
= 0
ST N SN SRR SINRE O N domain from 354. 4 to 354.5s
= 0 50 100 150 200 250 300
B[] /s
() AR (
)

Fig. 2 3-D waterfall spectrum of the vibration signals

during the whole fault test process
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