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Mesh sensitivity analysis of vibration in spindle box
based on finite element method

YANG Huawen, YE Yue-song, DUAN Fu-bin
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Abstract : In order to investigate the vibration characteristics of the spindle box in a coiling ma-
chine, the software named COSMOS which is based on finite element method is adopted to simu-
late the resonant vibrations of the first 10 orders. The effects of the mesh resolution on numerical
results are explored . The largest grid size is about 34 times larger than that of the smallest one.
The mesh resolution gives minor contributions in the first 5 orders resonant frequencies, whereas
affects obviously the last 5 orders resonant frequencies , showing a maximum error ratio of 5.7 % .
In the circumstance which precision is not strictly limited, the default mesh resolution is satisfied
to the vibration analysis , showing an error ratio of 2 .6 % in the base error .
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Fig.l Model of main spindle box in the coiling machine
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Fig.2 Non-regulary mesh
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Fig.3 The first order resonant mode
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Fig.5 Resonant frequencies of the first 10 order mode
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Fig.6 The ratio of deformation of the first 10 order mode
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Table I  Sensitivity analysis of mesh resolution
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1 787 .47 783 .8 767 .11 760 .45 757 .22 3.8 1.3
2 823 .55 820 .29 800 .98 794 .04 790 .6 4.0 1.3
3 933 .66 929 .36 918 .17 911 .45 907 .82 2.7 1.1
4 1101.6 1 096 .5 1 080 .4 1070 .3 1 064 .8 3.3 1.4
5 1413.1 1411.1 1400 .4 1395.3 1391.8 1.5 0.6
6 1478 .9 1474 .2 1432 1 406 .5 1394 .5 5.7 2.6
7 17129 1703 .2 1672.5 1 659 .6 1 652 .6 3.5 1.2
8 1 748.3 1739.3 1 706 .6 1693.9 1 686 .2 3.5 1.2
9 1803 .5 1 796 1 766 .1 1 755 .3 1749 .7 3.0 0.9
10 1 853.5 1847 .4 1813.9 1 801 1794 4 3.1 1.0
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Fig.7 Simulated resonant frequencies in different

mesh resolutions
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