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The Dynamic Characteristics of Bolt Jointed Plates using the Finite Element Method (FEM)
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ABSTRACT

There have been lots of efforts to analyze the dynamic characteristics of mechanical systems. However, it is difficult to know the
dynamic characteristics af mechanical systems composed of many parts with joints. Specially, in case of a bolted joint structure, no
effective modeling method has been defined to acquire dynamic characteristics of the structure, using the finite element (FE) analysis.
In this research, a linear dynamic model is developed for bolted joints and large interfaces using con frusta method and linear spring

. elements, respectively. The developed modeling method for bolted joints is verified based on the experimental result.
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Table. 1 Experiment results (Hz)

T8 4bolt |6holt A{6bolt B| 8bolt
1st mode 661 704 665 726
2nd mode 768 778 811 840
3rd mode 1153 1380 1041 1390
4th mode 1239 1410 1276 1440
5th mode 1325 1630 1361 1830
6th mode 1439 1800 1808 1850
7th mode 1678 2060 2077 2160
8th mode 1817 - - -
9th mode 1944 - - -

Fig. 4 Curve fitted FRF for 4 bolt model
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Fig. 5 Mode shapes for 4bolt assembled plates
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Fig. 10 Spring element installed part mode shape
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Table 3 Optimal results

4Bolt 6Bolt B (short)

mode | Mg FEM eror | AY FEM error
(Hz) (Hz) (%) | Hz) (Hz) (%)

Ist 661 638.77 3.36 665 652.32 1.91

2nd 768 763.89 0.54 811 824.98 1.72

3rd 1153 1208.2 4.79 1041 1266.7 | 21.68

4th 1239 1288.4 3.99 1276 | 14099 10.49

Sth 1325 1407 6.19 1361 1466.2 7.73

6th 1439 1486.9 3.33 1808 1831 1.27

Tth 1678 1724.7 2.78 2077 | 1870.7 9.93

8th 1817 2035.8 12.04 - - -

9th 1944 2047.8 5.34 - - -
6Bolt A (long) 8Bolt

mode [ A& FEM emor | A% FEM error
Hz) | (H2) (%) | (Hz) | (Hz) (%)

Ist 704 695.77 1.17 726 733.18 0.99
2nd 778 767.93 1.29 840 826.42 1.62
3rd 1380 1394.6 1.06 1390 1399 0.65

4th 1410 1476 4.68 1440 | 1480.1 2.78

Sth 1630 1705.6 4.64 1830 | 1816.9 0.72

6th 1800 1747.4 2.92 1850 1832 0.97

7th 2060 1806.9 1229 | 2160 | 2158.1 0.09

8th - - - - - -
9th - - - N . .
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