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Investigation of dynamic response property
of wide-chord holfowfan blade
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L1 Qitrshi' , WANGYing'
(1 National Key Laboratory-on Aero-Engines Beijing Univerdty of
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Abstract : \Wide-chord hollow fan-blade is the trend of future development. By means of
numerical smulation ,basic 'defermations and deformations under dynamic response were in-
vestigated through the analyss of mode characteristic and the study of dynamic response
characteristic under the pulsed excitation. Results show that the blade mainly has flexural
deformation as the blade vibrating, and the rotating speed of the blade must be within 6 000
rom. The flexural vibratory deformation regulation and the structure of hollow with core
board decide that the stress concentration should occur in somewhere of the center of blade
basn with core board . In addition, the root of blade become into the area of stress concen-
tration with the efect of centrifugal force under the blade’ s high rotating speed.

Key words: aerospace propulsion system; widechord hollow fan blade; mode; deform-
ation; dynamic response
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Table 1 The inherent frequencies with different rotation speed
/ Hz
/
. 1 2 3 4 5 6 7 8 9
(r/ min)

0 81.318 259.3 615.63 739.61 1152.9 1350.2 1489.8 1571.9 1776
3000 109.01 281.38 622.04 759. 45 1160.1 1356.2 1503.6 1575 1781.9
4500 135.13 306. 35 628. 82 783.82 1167.9 1363.4 1520.4 1579.7 1789.1
6000 164.03 337.48 636. 89 816.57 1177.2 1372.6 1541 1589.3 1798.5
7500 194.12 372.59 645.91 855. 81 1187.1 1383.6 1559 1609. 6 1809.7
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Table 2 The max response with different impact spots
A B C
/ / / / / / / / /
mm (mmv/ s) (m/ &) mm (mnv s) (m/ &) mm (mmv/ s) (m/ &)
A 4.63239 2799.59 1738.82 3.90405 2286.53 1448.99 2.88808 1490.71 945.214
3.47981 2123.07 1399.01 2.89736 1753.81 1157.53 2.08633 1160.93 728.662
C 1.77629 1048.81 815.837 1.44312 914.562 659.286 0.99676 621.454  438.583
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3
Table 3 The max response with different rotation speed
A B C
/
) / / / / / / / / /
(r/ min)
mm (mm/ 9) (m/ &) mm (mm/ s) (m/ &) mm (mm/ s) (m/ &)
0 3.47981 2123.07 1399.01 2.89736 1753.81 1157.53 2.08633 1160.93 728.662
3000 2.43595 1660.83 1391.58 2.01959 1512.52 1159.79 1.43112 921.952 732.198
4500 1.67493 1216.15 1154.95 1.42437 998.837 972.416 1.01255 674.115 636.387
6000 1.25685 1090.53 997.228 1.03905 900.603 810.277 0.65938 586.943  497.785
7500 0.85259 722.316 662.661 0.85626 810.093 520.154 0.45487 371.527 329.791
4.0 3 )
g 32 E 23(’)’(‘)‘;‘/1'1\?11
m 15 \E —e&— 7500r/min /
& 08 =
l >
0 ® /
ot . 1 i I L ) |
0 100 200 300 350
Zlmm
9
12 ( )

( )

Fig.9 Comparison of deflection with different

impact spots(direction of blade spread)
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Fig.10 Comparison of deflection with different

impact spots (direction of blade tip)
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Fig.11 Variation of vibration frequency

with different rotation speed
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Fig.12 Comparison of deflection with different

rotation speed (direction of blade spread)
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rotation speed (direction of blade tip)
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