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[ Abstract ]

placement function, and low freedom degrees, the area coordinate of the element was adapted to obtain the displacement interpolation

According to the characteristics of the triangular plate element with fine boundary adaptability, simple interpolation dis-

function of the plate, so that the dynamic modal of the plate was achieved and analyzed. Then, in order to discuss the vibro-acoustic
problem of the three-dimensional elastic cavity with high precision, the triangular plate element was used to discretize the elastic plate
domain, whereas the smooth finite element method with high accuracy was applied in the acoustic cavity domain. Considering the cou-
pling interaction between the plate and acoustic cavity, a new model for the three-dimensional elastic cavity was obtained, and the vi-
bro-acoustic characteristics for it was demonstrated. Numerical results with comparison show that the calculation scope is smaller with
accurate precision. Furthermore, it can be applied to the analysis on the vibro-acoustic characteristics of more complex three-dimen-
sional elastic cavities.
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Fig. 1 Three-dimensional elastic cavity coupling model
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Table 1 Comparison of the first ten natural frequencies of the triangular thin plate

B A7k ANSYS SCHk[ 10 ]SFEM B0,
<7 I = N =)
A/ Ha RZ/ % 2R/ He R/ % iR/ He RZ/ % Hz
1 38.27 3.69 41.79 5.16 40. 48 1. 86 39.74
2 90. 31 3.21 93.22 6. 54 90. 35 3.26 87.5
3 124.97 9.21 123.21 7.67 119.98 4.85 114.43
4 153. 67 5.97 170.70 4.44 172.2 5.36 163. 44
5 170. 62 0.90 202. 10 17.38 186. 03 8. 05 172.17
6 233.40 3.53 260. 38 11.04 258.25 6.74 241.95
7 265.97 5.08 272.00 7.46 273.7 8. 13 253. 11
8 295. 00 2.70 317.71 10. 63 309. 73 7.83 287.23
9 334.22 8. 66 375.38 22.05 340. 01 10. 55 307. 56
10 385. 85 3. 66 398.91 7.17 406. 29 9.15 372.22
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Table 2 Comparison of the first ten natural frequencies of the three-dimensional elastic cavity model

e Ak ANSYS SCHRL10 ] SFEM SHpAR0/
HiR /Hz R/ % Hi %/ Ha WE/ % Hi#/ Hz PR/ % Hz
1 38. 46 3.17 38. 64 2.71 40.52 2.01 39.72
2 89.20 2.01 84.94 2.56 89. 63 2.50 87. 44
3 113.09 1.10 114.11 0.21 118.34 3.49 114.35
4 163.94 0.38 166. 59 2.00 168.76 3.34 163.31
5 172. 94 0.52 168. 25 2.20 185.53 7.84 172. 04
6 242. 45 0.31 243.70 0.82 251.29 3.96 241.71
7 264. 64 4.67 281. 89 11.49 266. 00 5.21 252.83
8 301. 38 5.00 326. 46 13.73 304. 32 6.02 287.03
9 323.19 5.18 350. 20 13.97 346.73 12.84 307.27
10 376.00 1. 15 376.70 1.34 392.91 5.70 371.71
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elastic cavity model
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