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£ Study on the Optimal Position Determination of Middle Supporting Points
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ABSTRACT

This paper describes the natural frequencies obtained through FEA(Finite Element Analysis) and Numerical
Analysis which uses the boundary conditions to each equation of motion and the consecutive conditions at each
supporting point. And then, we studied on the optimal position determination of middle supporting points to
maximize the natural frequency of a beam at 24 Models. We present the data of optimal condition for designing

a beam.
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Table 2 Data of a designed beam

Ttem list  Description
Material S45C
Diameter 0.025 (m)
Length 1.8 (m)
_ Density( ) 7800(kg/m”)
 Elastic modulus(E) 2.058%10° (kN/m®)
~ Poisson’s Ratio( v) 0.3
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Table 3 The apparatus of modal experiment

Experiment
apparatus Co. Model
1 Modal Rion co. | PV90B
accelerometer
2 Impact hammer Rion co. PH-61
3 2 Channel Rion co. | VP-38
charge amplifier
4 2 Channel FFT Rion co. SA-74
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Fig. 4 Harmonic response result of a beam

Table 4 The optimal position of middle supporting points

. Model Nat. Freq, Model 5~8 Nat, Freq,

No. of supporting—~__ | 1st(Hz) Fix & simple (%) support 1st(Hz)
1 50,01 7843 | 5548 63.78

2 3614 64,09 1535 | 3837 6933 1326

3 274 4979 7207 2539 | 2947 5276 7644 2264

4 2301 4970 5017 7665 | 3019 | 2395 4288 6159 8093 3452

: Model - ‘Model 9~12 Nat. Freq, Model 13~16 Nat. Freq.

No. of supporting™ Fix & free(%) 1st(Hz) | Simple & simple support(%)support| 1st(Hz)
1 78,68 2766 | 50,01 50,47

2 5001 86.92 7860 | 3304 6656 1127

3 334 6438 9055 1500 | 2514 4995 7518 2006

4 2501 4966 TLT4 95| 57 | 2006 4025 5978 798 3131
Mcxdél‘ e Mode 1720 Nat, Freq. Model 21~24 Nat, Freq.

No. of ‘supporting Simple & free support(%)| 1st(Hz) Free & Free(%) 1st(Hz)
1 7368 1987 | 5001 498

2 M37 8517 6373 | 2253 7752 28,63

3 3078 6164 8977 1323 | 1308 4992 8694 7855

4 2344 4708 7051 9221 | 2264 | 953 3559 6441 9044 1535
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Table 5 1st mode shape at the optimal position of middle supporting points
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