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ABSTRACT

In these days, the finite element method(FEM) is a very common method for not
only a simple vibration analysis but also the optimization of structures. Since the finite
clement model may contain thousands of degree of freedom, the eigensolutions require
extreme computing power, which will result in a serious time-consuming problem.
Thus, many researchers have challenged to find more improved modeling techniques
and calculating methods to overcome such problems. The Guyan reduction method and
the substructure synthesis method are typical examples of such methods. Of the
substructure synthesis method, the component mode synthesis method (CMS) is widely
used for dynamic analysis of structure.

In this study. for the efficient analysis of jet loom structure, Component Mode
Synthesis was carried out. The results of the finite element program developed are
compared with those of the commercial package program ANSYS for the validation of
the program. The results obtained by the program showed a good agreement with
those of ANSYS. The program will be further refined and verified by test to yield

more accurate results.
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Fig. 1 Idealization of Fixed-Interface Method
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Table 2 Results of substructure analysis

Sub- Mode ANSYS | User Program
structure (Hz) Freq.(Hz) | Error(%)
1" mode | 16.818 | 16.076 | 4.41
Frame 1| 2" mode | 58.147 | 57.319 | 1.42
3° mode | 108.35 | 106.21 1.97
1* mode | 16.818 | 16.076 | 4.41
Frame 2 | 2" mode | 58.147 | 57.319 | 1.42
3 mode | 108.35 | 106.21 1.97
1% mode | 70.954 | 69.724 | 1.73
Beam 1 | 2" mode | 74.041 | 74.899 | 1.16
39 mode | 14659 | 143.76 | 1.93
1% mode | 70.954 | 69.724 | 1.73
Beam 2 | 2™ mode | 74.041 74.899 1.16
3 mode | 146.59 | 143.76 1.93
1" mode | 61.894 | 60.044 2.99
Beam 3 | 2" mode | 97.991 98.010 0.02
3° mode | 123.71 | 127.76 | 3.27
"% mode | 142.69 | 143.04 | 0.24
Beam 4 52“ mode | 373.48 | 374.24 | 0.20
| 3% mode | 62254 | 622.30 | 0.04
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Fig. 5 Algorithm of CMS program

3.2 Full Model Analysis
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Table 3 Comparison of two methods

ANSYS CMS
Mode
(Hz) Freq.(Hz) | Error(%)
1% mode 39.616 40.212 1.50
2" mode 54.313 55.426 2.05
3 mode ' 57.189 . 58.419 2.15
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