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Vibration Analysis of a Twisted Beam with Crack
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Fig, 2 Crack model in cantilever beam
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Table 1 Comparison of natural frequencies before and
after crack

CASE 0|CASE 1| w1
mode |, (Hz) | wy(Hz) | 5 0
1 92.82 90.66| 97.68
2 582.08 47546 | 81.68
3 1634.88 1499.87| 91.74
4 3229.63 | 2954.24| 9147
5 5360.43| 4702.21| 87.72
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mod | CASE 0 |CASE 1| @1
L)

(S W, Wy 0
1 92.82 90.66| 97.68
2 582.08 475.46| 81.68
3 1634.88 | 1499.87| 91.74
4 3229.63 | 2954.24| 91.47
5 5360.43 | 4702.21| 87.72
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Table 3 Delta eigenvectors before and after crack
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Fig. 3 Predictive crack according to the
number of iteration

mode delta eigenvectors A¢ < 10~ >
1 |-0.0001]-0.0029|-0.0003|-0.0047|-0.0006| 0.0118| 0.0001| 0.0115] 0.0008 0.0115 Table 5 Predictive crack in cantilever beam
2 |-0.0019|-0.0400[-0.0024 0.0365| 0.0032-0.0912| 0.0003]-0.0162| 0.0000[-0.0002
3 |-0.0013-0.0417]-00035]-0.0058| 0.0014)-0.23391-0.0028] 0.0930] 0.0078] 0.2084
4 | 00070-0.0232-0.003 -0.1903| 0.0025-03554-0.0032] 0.1079] 00071 01934 Element Crack depth a(mm) ratio
5 |-0.0058-0.1036] 0.0040] 0.3892| 0.0026] 0.5265(-0.0063(-0.2595| 0.0103]| 0.5671 No. orignal prediction %)
6 |-00032 0.5355/-0.0010-0.6574|-0.0006|-0.5446 0.0042| 0.2185]-0.0076|-0.4156
7 | 0,0046-02150-0.0017] 0.8391| 0.0040] 0.4644-0.0046| 0.8416]-0.0117|-1.1120 1 0 0 -
8 | 0.0031] 0.8645]-0.0036] 0.7568 0.0023( 0.4325/-0.0030| 0.5620-0.0082 -0.7848 2 0 0 -
9 | 00021] 0.7606-0.0066 0.1644| 0.0022]-0.6732 0.0037] 0.2900] 0.0097| 1.5470 3 5.000 4.999 99.98
10 |0.0008-0.1295)-0.0010-0.3557 0.0011|-0.3797] 0.0013)-0.0409] 0.0024] 03293 4 0 0 -
5 0 0 -
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