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Abstract : Linear dynamic simulations with one and two degrees of freedom were built from SIMULINK in
MATLAB commercial program. Before starting the simulations, initial conditions and system parameters which are
mass, spring constant and coefficient of damping are easily inputted by user through each pop-up window, and the
conditions for the simulation including time step, analysis methodology and so on can be modified with ease. Also, as
soon as the simulations are started, the windows for animations which shows deformed motions dynamically with real
time are popped-up and the graphical results are shown in time and frequency domains, simultaneously. The results of
the simulations were verified through some examples of textbooks of mechanical vibrations. It was found that the
programs would help us to solve any kind of linear dynamic simulation for one and two degrees of freedom.
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Fig. 1 Schematic of structures of program algorithms
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Fig. 2 Schematic of relationships of the programs for 1 DOF
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Fig. 3 SIMULINK program for the 1 DOF linear system
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Fig. 4 Window for the system parameters for 1 DOF

Fig. 5 Window for the initial conditions for 1DOF
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Fig. 6 Window for the animation in real time for 1 DOF
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Table 1 Conditions for the whole simulations

Items

Method for simulation
Total time
Time interval

Runge-Kutta
40 seconds
0.005 second

112 SZRSXZssH=2F HI13A M35, 2005

222 AlZF Y Fapd o)Al 5417

1) A 1

A 1o M= A"l gl 5 A7 Axd
Fre AAAFN AL, 74 Sl 7R WA s
A} simulation-& 53t A" debuH o] 2
71-& Table 2, 18] 3L A7 F B Fab= Aol A ¢

=62] |4 A3} = Fig. 75 Fig. 8ol YFeh A1t}

Table 2 Conditions for the analysis I

Items
Excitation force 500
)
Mass 5 (kg)
Spring constant 2,000 (N/m)
Dampings 1,3, 6, and 12 (N/(m/s))
Response displacements
0.2
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E 405
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Fig. 7 Results of simulation for m =5, £=2000, ¢ = 6, x(0) =
0 and Fpa =500
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Fig. 8 Frequency response function for m =5, k = 2000, ¢ =
6, x(0) = 0 and Fnex = 500
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Table 3 Conditions for the analysis I

Items
Excitation force 500
& (N)
Mass 5(kg)
Spring constant 1,000, 2,000 and 4,000 (N/m)
Dampings 6 (N/(m/s))
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Fig. 9 Results of simulation for m =5, k= 4000, ¢ = 6, x(0) =
0 and Fpe = 500
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Fig. 10 Frequency response function for m =5, k= 4000, ¢ =
6, x(0) =0 and Fpax = 500
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Table 4 Conditions for the analysis I
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