31 % 11 M=EHNFH Vol. 31 No. 11
2016 4 11 H Journal of Aerospace Power Nov. 2016

XEHS :1000-8055(2016)11-2738-06 doi: 10. 13224/j. cnki. jasp. 2016. 11. 023

MEEZNNEFHRFHNEIRES
I I

EOR, PRX
(L P EM TR AR P ECCYLEEENFTERT T, PE%E 7100655
2. A Tk SR A2 A A R 5T B
UL 7 W 7 15 Bl i A S R SRR R, P 710065)

1 .l TR A 75 B 45 1 A A R B ML T R R R ST e i IR B A T R B L
e R 0 7R AR I 95 RE . T ORI AE T AR 3l R SRR & sh LG I R 7 R T 1 R L 6 3 A I i fin
ANTR) B T T 5 AR B0 v e o 75 8 & 350 75 B0 AS 6] AR 4 R 2 A T I R B 7 R N 5 R AR I G R L I LA
AR 300 R 25 A X e - 7 L R/ S I B 258 B R RS T 0 e 7R R 5 e A5 DL T S5 R AR A
YEFTR , M R 8 ST LA & A i 3R 78 W AR R [6) 14 38 b X CREMILR 2 38 b 5 16 5% 41 2h 800D /8 BT ik A 4 0
TR AT R[], 3 ELAE B B T3 KA R 4T & s AL i R 78 1E 5% 4R 2 T 1 7 i 3 R T AR B AL
P 2R T 1 A

Xk 8 W s MR RSB MR PR IRE 55 R

hESES: V232.2 XEAFRAERRD: A

Experiment on acoustic vibration fatigue properties of
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Abstract: Vibration load, sound load and other factors may result in high cycle fatigue
of aero-engine rotor blade. The acoustic vibration fatigue properties of aero-engine rotor
blades were studied experimentally. Firstly, the effects of blade root boundary conditions on
the acoustic responsiveness properties of aero-engine rotor blade were studied. Three differ-
ent clamping forces were applied to three groups of rotor blades. Then sound loads were ap-
plied to each group of blades from low to high. The relationship between the acoustic re-
sponsiveness and the sound pressure under different boundary conditions was therefore got.
The results showed that blade root boundary condition was an important influential factor to
the blade acoustic responsiveness. Then the acoustic vibration fatigue properties of the blade
were studied. Conclusions could be drawn as follows: rotor blade could be damaged under
sound loads; blade frequency decrease is slightly different when applying two different vibra-

tion excitations to two rotor blades, i.e. random vibration and sinusoidal vibration. The
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lifespan of blade under sinusoidal excitation is much longer than under random excitation if

both are at the same dynamic stress level.
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acoustic responsiveness; acoustic vibration fatigue properties
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