Transactions of KSAE, Vol. 13, No. S, pp.1-6 (2005)

Copyright © 2005 KSAE
1225-6382/2005/077-01

Vibration Analysis of Non-homogeneous Damped Beam Using the
‘Differential Transformation Method

Youngjae Shin" + Suju Jaun + Jonghak Yun

Department of Mechanical Engineering, Andong National University, Gyeongbuk 760-749, Korea
(Received 21 February 2004 / Accepted 30 June 2005)

Abstract : In this paper, the natural frequencies of non-homogeneous damped beam are determined by using the
differential transformation. The beam considered has different stiffness, damping and mass properties in each of two
parts. The various boundary conditions are assumed at each end. The results obtained by the present method agree very
well with those reported in the previous works. The present analysis shows the usefulness and validity of differential
transformation in solving a non-homogeneous damped beam problem.,
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Fig. 1 Non-homogeneous damped beam of two parts
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Vibration Analysis of Non-homogeneous Damped Beam Using the Differential Transformation Method

Table 2 The physical parameters for the numerical example

Beam | Beam 2
Case | Case 2
L Im 2m 2m
m; 10kg/m 20kg/m 40kg/m
¢, 0 100Ns/m> 10kNs/m?
k, 100N/m? 100N/m? 100N/m?

Table 3 The lower eigenvalues for the numerical example

Case |
Continuous model FEM DT
-2.2552£ 127117 22552+ 1.2711j  -2.2552+ 1.2711f
-1.7936 +£10.903/  -1.7936£10.903/  -1.7936 + 10.903/
-1.5741 £24.863j -1.5741 £24.863/ -1.5741 + 24,863/
-1.7876 + 43.165/  -1.7876 +43.165]  -1.7876 + 43.165/
-1.8781+68.118 -1.8781+68.118 -1.8788+68.114/

Table 4 The lower eigenvalues for the numerical example

Case 2
Continuous model FEM DT
-0.01482 -0.01482 -0.01482
-0.3364 -0.3364 -0.33642
-2.2122 -2.2123 -2.2122
-8.5798 -8.5808 -8.5798
-26.524 -26.535 -26.648
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Table 5 The lower eigenvalues of non-homogeneous
damped beam for case 1

Clamped-Clamped Free-Free
-2.3302 £ 5.2694; -1.8877
-1.9741 £ 16.7852/ -4.9643

-1.6485 £ 19.7416/
-1.6824 + 55.1142f
-1.8747 + 82.0511;

-1.5316 £ 5.6607/
-1.8410 + 16.9852
-1.6352 + 33.9597

Table 6 The lower eigenvalues of non-homogeneous
damped beam for case 1

Clamped-Free
-0.1589
-4.8231

-2.3409 + 5.1532/
-1.9722 + 16.8008;
-1.6486 + 33.9714/

Clamped-Pinned

-2.4026 + 3.0868/
-2.0693 + 13,3379/
-1.7105 £ 29.25115
-1.6317 + 49.4451;
-1.8505 + 74.5805/

Table 7 The lower eigenvalues of non-homogeneous dam-
ped beam for case 2

Clamped-Clamped Free-Free
-0.0710 -0.3135
-0.7060 -2.4654
-3.4332 -1.3178 + 6.9209/
-10.9573 -10.1714
-26.7379 -26.4446

Table 8 The lower eigenvalues of non-homogeneous dam-
ped beam for case 2

Clamped-Free Clamped-Pinned

-0.001538 -0.03180
-0.06824 -0.4326
-0.7076 -2.4255
-3.4327 -8.4427
-10.9574 -21.8299
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