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Mode
et c/b d/a 1 2 3
15° 0.5 0 3.447 14.641 21.166
0.1 3.436 14.508 21.007
0.2 3.402 14.271 20.664
0.3 3.374 13.891 20.185
0.4 3.320 13.340 19.590
0.5 3.204 12.684 18.934
0.6 3.128 11.964 18.283
-15° 0.5 0.1 3.436 14.629 20.124
0.2 3.399 14.412 20.054
0.3 3.381 14.035 19.673
0.4 3.349 13.515 19.017
0.5 3.307 12.931 18.212
0.6 3.250 12.312 17.374
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R2 TRRGKEBREROW=ZMINESE wd’ Vph/D (c/b=0.5,a=15°)
Table 2 The first three order frequency parameters wa’ +/ph/D of the cantilevered square plate with different crack lengths (¢/b=05,a=15°)

Theoretical results Ansys Error
d/a
1 2 3 1 2 3 1 2 3

0 3.447 14.641 21.166 3.442 14.711 21.373 0.15% 0.48% 0.97%
0.1 3.436 14.508 21.007 3.431 14.615 21.265 0.15% 0.73% 1.21%
0.2 3.402 14.271 20.664 3.410 14.355 20.868 0.23% 0.59% 0.98%
0.3 3.374 13.891 20.185 3.371 13.906 20.295 0.09% 0.11% 0.54%
0.4 3.320 13.340 19.590 3.310 13.28 19.598 0.30% 0.45% 0.04%
0.5 3.204 12.684 18.934 3.221 12.492 18.837 0.53% 1.54% 0.51%
0.6 3.128 11.964 18.283 3.098 11.579 18.087 0.97% 3.32% 1.08%

x3 ARARGUBEBEBHRHBZMIRAERSE wd’ Vph/D (d/a=0.4,a=15°)
Table 3 The first three order frequency parameters wa’ +/ph/D of the cantilevered square plate with different crack location (d/a=04,a=15°)

Theoretical results Ansys Error
‘ I 2 3 I 2 3 I 2 3
Intact plate 3.447 14.64 21.16 3.442 14.71 21.37 0.15% 0.48% 0.97%
0.15b 3.151 13.68 20.42 3.033 12.95 20.30 3.89% 5.64% 0.59%
0.20b 3.153 13.53 20.80 3.058 12.93 20.64 3.11% 4.64% 0.78%
0.25b 3.181 13.34 21.04 3.101 12.9 20.83 2.58% 3.41% 1.01%
0.30b 3.208 13.19 21.00 3.147 12.91 20.81 1.94% 2.17% 0.91%
0.35b 3.247 13.14 20.83 3.193 12.96 20.59 1.69% 1.39% 1.17%
0.40b 3.285 13.17 20.51 3.236 13.04 20.26 1.51% 1.00% 1.23%
0.45b 3.320 13.23 20.06 3.275 13.15 19.90 1.37% 0.61% 0.80%
0.50b 3.345 13.34 19.59 3.31 13.28 19.60 1.06% 0.45% 0.05%
0.55b 3.360 13.47 19.30 3.341 13.43 19.40 0.57% 0.30% 0.52%
0.60b 3.375 13.61 19.15 3.367 13.59 19.34 0.24% 0.15% 0.98%
0.65b 3.392 13.67 19.12 3.388 13.76 19.41 0.12% 0.65% 1.49%
0.70b 3.400 13.94 19.17 3.404 13.93 19.62 0.12% 0.07% 2.29%
0.75b 3.148 14.10 19.33 3.417 14.09 19.92 7.87% 0.07% 2.96%
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Fig. 8 First three order model of crack plate at in ANSYS
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STUDY ON VIBRATION CHARACTERISTICS OF
CANTILEVERED MINDLIN PLATE WITH SIDE CRACK”

Chen Lihua" Xue Jian Zhang Wei
(College of Mechanical Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract This paper examines the natural frequencies and modes of cracked Mindlin plate using the Ritz meth-
od based on the Mindlin plate theory. The vibration characteristics of cantilever Mindlin plate with a side crack
are presented, and the effect of the side crack on the natural frequencies and modal function of Mindlin plate is
also investigated. In this analysis, a special mode shape function composed of two parts is employed, where one
part is the ideal mode shape of intact Mindlin plate obtained by the beam function combination, and the other part
is the corner function which uses the vertex singularity theory to construct the expression of deflection and rotation
discontinuity along the crack. The results of the Mindlin theory obtained by a high—precision numerical software of

Maple is then compared and verified against the data from finite element simulation by ANSYS.
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