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Abstract: ~The performance of shroud damper was investigated systematically by re-

searching the nonlinear responses of plate blades with shrouds. The influences of many con—

tact parameters such as initial normal force, contact angle, contact stiffness and coefficient of

friction were obtained. Furthermore the vibration responses of an aero—engine fan blade were

investigated. T he effects of shroud on the first bending mode and a higher mode of the fan

blade were analyzed, and the reason of blade fracture due to fatigue was determined. The re-

sults can be used to the design and the fault diagnosis of blades with shrouds.
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Fig. 1 The structure of the flat blade with shrouds
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Table 1 The first order natural frequency of the
blade for different parameters
of the shroud

/mm I (T /Hz
100 45 157.8
120 15 156.4
120 30 156.4
120 45 156.4
120 60 156.7
140 45 154.5
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Fig.2 The first order bending response of the flat

blade under different initial normal force
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Fig-3 The first order bending response of the flat
blade under different initial normal force

when contact angle of the shroud is 15<
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Fig. 5 The effect of the shroud contact angle on the

response peak value of the blade first bending

mode under different initial norm al force
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Fig.6 The effect of the shroud height on the response
peak value of the'blade first bending mode

under different linitial normal-force

6 ; ,

1.5

1.2

(ka=5>%10% N/mm)

Fig.7 The-effect of the tangent contact stiffness

on thetespofse peak value of the blade

first-bending mode under different
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Fig-8 The effect of the normal contact stiffness

on the response peak value of the blade

first bending mode under different

1.6

initial normal force



21

178
1.7
9 0.3
0.8
1.2 .10
- u=03 o o
0.35 =uz03 45° 325 ,
-20N,20N 200 N ,
10 ,
180< ,
180 <
60 -40 -30 20 0 20 40 60 80
VISHIERE S N ’ ’
[6]
? 2
Fig.9 The effect of the friction coefficient on
the response peak value of the blade
first bending mode under different
initial normal force | '
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Fig. 10 The effect of the phase between two blades
on the response peak value of the blade

first bending mode under different

initial normal force
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Fig.11 The structure of a fan blade of some

aero—engine
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Fig- 12 The firstorder bending response-of the fan
blade under-different\initial normal force (1)
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Fig.13 A higher mode response of the fan blade
under different initial (6)
It ’
normal force 180 |
12 (7)

12 B} 2 2



180

21

[1]

[3]

[ ,1994,172(2):103 111.

Ren Yongsheng, Zhu Demao. Steadystate Response Cacula—
tion and Damping Vibration Analysis of Shrouded Blades
[J]. Journal of Vibration Engineering, 1994, 172 (2): 103
111.

Meng C H, Griffin J] H, Bielak J- The Forced Response of
Shrouded Fan Stages[J].ASME Journal of Vibration, A -
coustics, Stress, and Reliability in Design, 1986, 108: 50
55.

Yang B D, Meng C H. Modeling of Friction Contact and Its

Application to the Design of Shroud Contact[J]- Transac—

[4]

[5]

[ 6]

tions of ASME Journal of Engineering for Gas T urbines
and Power, 1997, 119: 958 963.
Yang B D, Chen JJ, Meng C H. Prediction of Resonant Re-
sponse of Shrouded Blades with Three-Dim ensional Shroud
Constraint [J]. Transactions  ASME Journal of Engi-
neering for Gas Turbines and Power, 1999, 121: 523 529.
— [J].
173.

L2006, 21(1): 168

Shan Yingchun, Zhu Zigen, Liu Xiandong- Investigation of
the Vibration Control by Frictional Constraints between
Blade Shrouds-Theoretical Method [ J]. Jowrnal ¢
Aerospace and Power,21(1):168 173.
[(D].
, 2002.



