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ABSTRACT

Dynamic response of any small structure is always affected by the mass of the attached

accelerometer. This paper predicts the natural frequencies and frequency response functions by remov-

ing the mass loading effect from the accelerometer. This mass loading is studied on a simple canti-

lever beams by varying the location of accelerometer. By using sensitivity analysis with iteration

method, accelerometer mass and location are obtained. The predicted natural frequencies of the small

cantilever beam without the accelerometer’s

re-analysis.
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mass show good agreement with the

structural
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(c) Attach the accelerometer on No. 3 element

Fig. 1 Model of cantilever with accelerometer
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Table 1 Comparison of natural frequencies according
to the location of accelerometer in cantilever
beam(kHz)

Location of accelerometer ;
Mode
No. 5w,; No. 3w, Woi
1 0.273 0.321 1.176
2 1.940 1.842 0.949
3 5.540 5.711 1.030
4 10.794 10.780 0.998
5 18.009 17.957 0.997
3
— No. 3 Acc.
No. 5 Acc.

1\ L \\

Amplitude

0 5 10 15 20
Frequency(kHz)
Fig. 2 Transfer function of cantilever according to

the location of accelerometer in cantilever
beam
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Table 2 Comparison of eigenvectors according to the location of accelerometer

(a) Attach the accelerometer on No. 5 element

Mode Eigenvectors ¢ < 10*
1 -0.0002 | -0.0310 | -0.0006 | -0.0530 | -0.0012 | -0.0663 | -0.0019 | -0.0723 | -0.0026 | -0.0733
2 -0.0009 | -0.1423 | -0.0021 | -0.0755 | -0.0021 0.0987 | -0.0003 | 0.2403 0.0024 0.2745
3 0.0018 0.1994 | 0.0018 | -0.2256 | -0.0013 | -0.2627 | -0.0015 | 0.2420 | 0.0025 0.4712
4 0.0024 | 0.0708 | -0.0007 | -0.4571 | -0.0015 | 0.3490 | 0.0019 | 0.0053 | -0.0026 | -0.6615
5 0.0023 | -0.2546 | -0.0024 | -0.0324 | 0.0021 0.2862 | -0.0012 | -0.4001 | 0.0023 0.7638
6 -0.0014 | 0.7710 0.0009 | -0.9129 | -0.0004 | 1.0110 0.0001 -0.9544 | 0.0025 1.1420
7 -0.0003 | 1.3840 | -0.0015 | -1.0000 | 0.0022 | -0.1212 | -0.0013 | 1.1310 | -0.0027 | -1.6100
8 0.0008 1.7640 | -0.0020 | 0.6853 | -0.0007 | -1.7820 | 0.0018 | -0.6616 | 0.0031 2.4020
9 -0.0013 | -1.6470 | 0.0001 | -2.6220 | 0.0014 | -1.4710 | 0.0012 0.7430 | 0.0039 3.6350
10 0.0006 0.6311 0.0006 1.4880 0.0005 2.2890 0.0000 2.8120 0.0053 5.6070
(b) Attach the accelerometer on No. 3 element
Mode Eigenvectors ¢ < 10*
1 -0.0002 | -0.0378 | -0.0007 | -0.0631 | -0.0014 | -0.0770 | -0.0022 | -0.0826 | -0.0031 | -0.0835
2 -0.0008 | -0.1252 | -0.0018 | -0.0510 | -0.0015 | 0.1274 | 0.0005 0.2506 | 0.0032 0.2758
3 0.0018 0.1936 | 0.0016 | -0.2510 | -0.0015 | -0.2335 | -0.0012 | 0.3008 0.0032 0.4896
4 0.0025 0.0793 | -0.0005 | -0.4268 | -0.0005 | 0.4134 | 0.0021 | -0.1570 | -0.0033 | -0.6964
5 0.0022 | -0.2363 | -0.0020 | 0.0185 0.0021 0.0426 | -0.0020 | -0.1987 | 0.0031 0.8482
6 -0.0014 | 0.8093 0.0009 | -0.9311 | 0.0007 0.9717 | -0.0011 | -0.8496 | 0.0033 1.2364
7 -0.0004 | 1.3472 | -0.0011 | -0.9232 | 0.0014 | -0.6638 | -0.0002 | 1.2823 | -0.0034 | -1.6243
8 0.0008 1.7039 | -0.0017 | 0.8063 | -0.0015 | -1.4864 | 0.0017 | -1.3523 | 0.0038 2.4244
9 -0.0013 | -1.7841 0.0006 | -2.4690 | 0.0001 -1.9650 | 0.0015 | -0.5170 | 0.0031 2.4100
10 0.0002 | 0.2108 0.0002 0.5377 | 0.0010 1.2870 0.0016 | 3.1816 0.0090 8.9980
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Table 3 Delta eigenvectors according to the location of the accelerometer

Mode Delta eigenvectors Agpx<10*
1 0.0000 | -0.0067 | -0.0001 | -0.0101 | -0.0002 | -0.0107 | -0.0003 | -0.0103 | -0.0004 | -0.0102
2 0.0001 0.0171 0.0003 0.0245 0.0006 0.0287 0.0008 0.0103 0.0008 0.0013
3 0.0000 | -0.0058 | -0.0002 | -0.0254 | -0.0003 | 0.0292 0.0003 0.0588 0.0006 0.0184
4 0.0001 0.0085 0.0002 0.0303 0.0010 0.0644 0.0002 | -0.1623 | -0.0006 | -0.0349
5 -0.0001 | 0.0183 0.0003 0.0509 | -0.0001 | -0.2436 | -0.0008 | 0.2014 0.0007 0.0844
6 0.0000 0.0383 0.0000 | -0.0182 | 0.0011 | -0.0393 | -0.0012 | 0.1048 0.0008 0.0944
7 -0.0001 | -0.0368 | 0.0004 0.0768 | -0.0008 | -0.5426 | 0.0011 0.1513 -0.0007 | -0.0143
8 0.0000 | -0.0601 | 0.0003 0.1210 | -0.0008 | 0.2956 | -0.0002 | -0.6907 | 0.0007 0.0224
9 0.0000 | -0.1371 | 0.0006 0.1530 | -0.0013 | -0.4940 | 0.0003 | -1.2600 | -0.0007 | -1.2250
10 -0.0004 | -0.4203 | -0.0004 | -0.9503 | 0.0005 | -1.0020 | 0.0016 0.3696 0.0037 3.3910
2.00 Table 4 Comparison of natural frequencies between
175 1y without accelerometer and reanalysis(kHz)
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Table 5 Comparison of natural frequencies between
without and with accelerometer(kHz)

Mode With acz;i(No. 5) With(?:t acc. iji
1 0.273 0.334 1.223
2 1.940 2.096 1.080
3 5.540 5.886 1.062
4 10.794 11.627 1.077
5 18.009 19.298 1.071
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