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Damping ratio experiment study on rotary blade based on
distributing excitation unloaded instantaneously

CHEN Mali, LI'Shur2ming

(College of Energy and Power-Engineering,
Nanjing University of Aeronauties and Astronautics,—Nanjing 210016, China)

Abstract: For thedifficulty-of estimating damping ratios’in the dynamic design of aero2
nautics engine compressor blade, a response model.of rotary-blade under distributing excita2
tion wasestablished) and a nonattached-damping ratios testing method with distributing ex2
citation unloaded instantaneously( DEUD).was developed on the basis of this model. The for2
mer eight resonance damping ratios were tested with DEUT as well as with halRpower meth2
od and modal analysis method; while the correlations of their experimental results were ana2
lyzed. It shows-that the correlations between DEUI and the other two methods are more than

75%, and without inter ferences of frequency resolution and power spectrum analysis error,
DEUI is more accurate.

Key words: rotor; damping ratio; experiment; half2power method;
distributing excitation unloaded instantaneously method;

modal analysis method

[1]

[2]

: 2009210 24; 22002 03202
(50675099); (1002908715)
(1980- ),



2522

24

[3]

11

s X fi(t)= Aicos(Xt+
Uy(k[i[ D, JCILJ [ N)

Ui(¥ = EHi(XFi(X = EHi(X#
; AP[e DX+ %)+ U X- X)] =

” PAi E[¢'5Hi(- X)+ ¢YHi(%)] (1)

Hii (X Fi(X
) fi(t)

, Hilbert2Huang
(s)

]

. WX |= 2PA B [Ha() [ (2
[ 6]

[71 1

Fig.1 Model of compressor blade under

distributing excitation
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Fig.2 Amplitude attenuation of free vibration
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Fig.3 Local magnifications of composite free vibration
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Fig. 4 Grip device of blade
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Fig.5 Sensor locality and excitation area
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Fig. 6 Damping ratios experiment with distributing
excitation unloaded instantaneously
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Fig.7 Waterfall of modal experiment
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Talbe 1 Damping ratio testing results
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