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Abstract It iswidely known that the upstrean wake is amajor contrbutor to the forced vbration of rotor blades but sek
dom noticed its influence on flutter characteristics The present research perfom s aewelastic analysis on a typical wibofan
NASA Rotor 67 by CFD technique and energy method The resulls ndicale thal the most dangerous flutler mode of the rotor
blades is the second bending mode w ith IBPA = 60°w ithout IGV. W hile analyzing the mtorwith IGV, the wake changes the
flutter characteristics of the rotor blade significantly  If the natral frequency of the most dangerous flutterm ode of the blade is
close to the IGV passing frequency, flutterm ay happen even it is stable w ithout IGV. For amode whose natural frequency is far
awvay fran the GV passing frequency, the wakemay also drive the vibration to be unstable Though the IGV does not nfluence
the perfom ance of the mtormuch it does add significant nonlinear effects to the flutter behavior of the wtor blades Designers
need to consiler the coupling effects between IGV and rotor to avoid the significant change of the flutter houndary
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Fig.1 Camputationalmodel views of Rotor 67
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Fig.2 Steady results of Rotor 67 performance map
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Fig.3 Unsteady results of Rotor 67 aerodynam ic damping coefficients vs IBPA
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Table 1 Canparison of aerodynam ic dam ping coefficients

of Rotor 67 with and without IGV

f=2941 2H= L 093 6
3nd mode .

Sf=12941 2Hz with GV 0 462 9
IBPA = 180°

f=1986H z Q5020

f=2941L Hz Q2375
2nd mode JS=12941 2Hz with GV 00329
BPA= 60° =341 17Hz 0

f=34L ITHz with GV - 003 387 6

R 2N, 40t B alEE RS K 30 mm Ja, B FH
JE=H —ERRERN BT, Bk R AN T
FasE, A S GV 5l RSB e 00 B8 T BEAH EL,
XA E R HJEFE AT PAER 5 GV
AL AR AL BT B Rl M A IR, )
it () BEE K, R ) e 18R 14 i A
Table 2 Canparison of aerodynam ic damping coefficients of

Rotor 67 with different IGV /rotor gap distance

2nd mode IBPA = 60
V /fan gap distance /mm
60 3 90 3
Frequency /H z
2941 2 00329 00340
34117 -0 0033876 -0 002855

(b) Mode 3. 429Hz

Fig. 4 Aerodynam ic damping coefficients
vs frequency Mode 2 IBPA= 60°

(b) 90.3 mm

Fig. 5 M ach number distributions on 10% span
with different IGV /fan gap distances (f= 341 17Hz)
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