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A Study on theVibration Analysis of Beam

Yeong-Sik KiM* and Duk-Hong MooN*

The transfer matrix method is well-known and extensively used for finding solutions in vibr-

ation problems. At the final stage of this method natural frequencies are obtained by a trial and

error search procedure.

In this paper authors presented the method which needed only a few division number to yield

an accurate solution and the most effective method to get an approximate solution in the case of

beam vibrations. The methods which were presented by authors could be applied for the beam

with nonuniform section and uniformly distributed load, and the values of numerical calculations

by these methods have just agreed with those of experiments.
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Table 1. Specifications of uniform beam

Young’s modulus 18, 582 (kg/mm?)
Specific weight 7.43X107¢ (kg/mm?)
Length 200 (mm)
Width 30 (mm)
Thickness 1.5 (mm)
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Fig.1. Specifications of experimental system.
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Fig.?2. Bending frequencies vs. number of ele- ’

ment in fixed beam.

Fig.3. Bending frequencies Vvs. number of ele-
ment in one end fixed other end suppo
rted beam.
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Fig.4. Bending frequencies vs. number of ele-
ment in cantilever.
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Table 2. Convergence iteration number by
HIS, FPM and NRM in the case of
mode number 1(4w=10)

Convergence criterion; | DI £1X10-8

Boundary condition Method
HIS FPM NRM

Fixed 5 1 1
One end fixed other

end supported 17 2 4
One end fixed other

end free 13 3 3
Supported 27 6 7
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Table 3. Convergence iteration
FPM and NRM
Convergence criterion; |D|£1X10~6

number by

Mode number Mode number
Boundary 1 2

s dw
condition FPM NPM FPM NRM
10 1 1 1 1
50 1 1 2 2
Fi
ixed 100 1 1 2 2
200 2 3 4 3
One end 10 2 4 2 3
fixed 50 3 5 5 5
other end 109 4 5 6 6
supported 500 5 7 10 6
10 3 3 3 4
One end fixed 50 4 4 5 4
other end free 100 4 4 5 4
500 14 4 18 6
10 6 7 7 7
50 9 9 7 8
Supported 100 10 11 9 9
500 13 10 13 12

Table 4. Trial value ¢f which determinants
are opposite sign and its determinant
in the case of mode number 1(4W=

10)

Boundary Trial .
condition value/rad/sec) Determinant

. 1,190 6.61X10"%
Fixed 1,200 —7.65X10
One end fixed 820 2.32X107!
other end supported 830 —1.27X107?
One end fixed 180 8.53X 1072
other end free 190 —1.60X10"2
Supported 520 1.26 X103

PP 530 —1.26X10?
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Table 5. Convergence iteration value by FPM in the case of mode number 1(rad/szc)

Adw=10, Convergence criterion; |D]<1X107°6

arati amba — Oae end fixed Onxae end fixed : R
Iteration number Fixed other end supported other end free Supporr=d
1 1198.96312 826. 456453 188. 421815 529. 032334
2 826. 462462 188. 452734 520. 027993
3 826. 462468 188.452845 529.097596
4 826. 462466 529. 097997
5 529. 097926
6 529.0979%5
Theoritical solution 1199. 47264 826. 598073 188. 49979 529.127458
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Table 6. The value of numerical calculation
by 3 division methods vs. experiment
for each condition(rad/sec)

Experim-
ental
value

Division method
1 2 3

Specimen

233.13 252.93 232.06
199.44 221.14 198.37
134.84 139.64 135.73
118.60 123.68 119.16

229.34
197.92
136.24
119.90
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