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Tab. 3 Calculation parameters required for verification
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Fig. 9 The acceleration response and sound pressure level cloud chart under three kinds of graded indexes
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Tab.4 The first six order response peaks of vibration

acceleration level under different graded indexes

B %k MIERE R g VEESIAR/Hz E Y /dB

0 7.07 101.80

0.1 8.70 97.95

0.3 10.50 94.43

0.5 11.50 92.71

! 1 12.65 91.13
3 13.90 89.53

5 14.40 88.89

10 15.00 86.47

0 41.00 97.37

0.1 50.50 96.90

0.3 61.00 90.80

) 0.5 66.60 88.95
1 73.40 86.47

3 80.40 83.29

5 83.00 79.13

10 87.00 79.05

0 89.40 82.27

0.1 110.00 77.85

0.3 133.00 71.35

; 0.5 145.00 68.40
1 160.00 64.66

3 174.00 60.85

5 181.00 59.71

10 189.00 56.85

0 127.00 81.25

0.1 156.00 79.85

0.3 188.00 71.40

) 0.5 205.50 69.77
1 226.00 68.94

: 247.30 67.15

5 256.00 65.90

10 267.70 63.41

0 138.80 89.62

0.1 170.62 74.09

0.3 205.80 80.05

_ 0.5 224.70 79.59
N 1 247.00 77.99
3 270.50 76.62

5 280.00 73.79

10 293.00 66.17

0 168.80 73.98

0.1 224.00 51.64

0.3 250.00 68.07

; 0.5 273.00 64.62
1 300.00 56.45

: 327.00 37.94

5 340.00 48.00

10 355.00 49.80
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Flow-induced vibration and sound radiation of the functionally graded plates
with general boundary conditions

SONG Xiao-ji, JIN Guo-yong, YE Tian-gui
(College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: To investigate the vibration and acoustic properties of the baffled functional gradient plates with general boundary condi-
tions under turbulent excitation, a vibro-acoustic coupling model of the functional gradient plate under turbulent boundary layer wall
pressure fluctuation is developed by the energy method based on the turbulent pressure fluctuation cross-spectral density, Cheby-
shev spectral method, Rayleigh integral and the continuity condition of the fluid-structure coupling surface. The accuracy of the al-
gorithm is verified by the agreement with the analytical solution and experimental results. The effects of the general boundary condi-
tion and the gradient index of the FGM plate are studied. It can be noted that when the stiffness of the boundary spring is in a cer-
tain range, the peak frequencies of the flow-induced acceleration level and sound pressure level increase with the rise of the spring
stiffness. When the stiffness of the boundary spring is large, low vibration and radiated sound exist at low frequency, while the radi-
ated sound pressure 1s high at high frequency. As the gradient index increases, the peak frequency increases gradually, but the peak

responses of the acceleration level and sound pressure level decrease.
Key words: functionally graded plate ; flow-induced vibration ; flow-induced noise ; general boundary condition
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