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Fig.1 Mechanical modal of the coupled system
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Table 1  Changes of 1st step natural frequency of the coupled

(18)

system with mass ratio and position ratio and their comparisons

A 8 ( position ratio)

(mass ratio) 0 1/6 174 1/3 12
1/300 12.8712  12.8604 12.8497 12.8391 12.8285
1/300 12.8712  12.5664 13.0900 12.8228 12.8228
1/120 12.8712 12.8444 12.8178 12.7914 12.7652
1/120 12.8712  12.5564 13.0900 12.5664 12.8228
1/75 12.8712  12.8284 12.7860 12.7442 12.7028
1/75 12.8712  12.5564 12.8228 12.5664 12.8228
1/30 12.8712  12.7648 12.6609 12.5600 12.4621
1/30 12.8712  12.5664 12.5664 12.3200 12.8228
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Table 2 Changes of 2nd step natural frequency of the coupled

system with mass ratio and position ratio and their comparisons

N B (position ratio)
('mass ratio) 0 1/6 1/4 1/3 1/2
1/300 51.4749 51.3467 51.3046 51.3474 51.4749
1/75 51.4749 51.1563 51.0541 51.1603 51.4749
1/30 51.4749 50.9681 50.8092 50.9782 51.4749
1730 51.4749 50.2380 49.8830 50.2960 51.4749

R3 BERFWE I MEBEMERRELLGCELHETWL
Table 3 Changes of 3rd step natural frequency of the coupled

system with mass ratio and position ratio and their comparisons

N 8 ( position ratio)

(mass ratio) 0 1/6 1/4 1/3 1/2
1/300 115.8159 115.4348 115.6256 115.8159 115.4344
1/120 115.8159 114.8810 115.3499 115.8159 114.8783
1/75 115.8159 114.3478 115.0854 115.8159 114.3410
1/30 115.8159 112.3993 114.1262 115.8159 112.3607
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CALCULATION AND ANALYSIS ON NATURAL FREQUENCY OF
A MOVING MASS AND BEAM’ S COUPLED SYSTEM *

Peng Xian' You Fuhe' Gao Weizhao® Jin Yiming’ Liu Zijian®
(1. College of Mechanics and Aerospace , Hunan University, Changsha 410082, China)
(2. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China)
(3. College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract The formula to calculate the natural frequencies of a moving mass and beam coupled system was estab-
lished. First, in the case of a moving mass made decelerated motion, the fundamental frequency of the coupled
system can be gained by getting the deflection response curve of beam through the numerical simulation experi-
mental method. Second, in the case of the moving mass made uniform motion, the fundamental frequency of the
beam can be gained by getting the mid-span deflection response curve of the beam through the numerical simula-
tion experimental method. Third, the eigenvalue computation method can be used to get the various steps natural
frequencies of the coupled system. The results of numerical examples show that the natural frequencies of the cou-
pled system, not only have relation to the mass ratio, but also to the location ratio. Sometimes there will be bigger
error if the natural frequencies of beam are used instead of the natural frequencies in coupled system or the theo-

retical values are substituted by the experimental values.

Key words moving mass, beam, natural frequency, simulation experiment method, eigenvalue compu-

tation method
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