Second-Order Impulse Response MATLAB GUI Documentation

INTRODUCTION

The Impulse Response GUI was designed to help a student better understand the response of a
second-order, single degree of freedom system to an impulse input. This GUI allows the user to vary the
mass, damping and stiffness of the system and view the resulting time/frequency responses due to a unit
impulse excitation.

Instruction on GUI usage will be given in this document. For further explanation on the topic of
single degree of freedom responses, see the tutorial specific to second-order systems.

FILES NEEDED TO RUN IMPULSE RESPONSE GUI

impulse response.fig
impulse response.p
SDOF.JPG

Place these three files in the same directory, and make it the working directory in MATLAB.
RUNNING THE IMPULSE RESPONSE GUI

With the proper working directory selected, type 'impulse response' in the MATLAB command
window.

Fig. 1 shows the GUI after it is first opened. There are initial values selected for the mass,
damping and stiffness. Each of these values can be changed by entering a value in the text box, or by
adjusting the slider bar.
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Fig. 1. SDOF Impulse Response GUI

Fig. 2 shows the controls used to change the mass, damping, and stiffness of the model, along
with the allowable range of values.
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Fig. 2. Mass, damping, and stiffness controls.

With the given mass, damping and stiffness, the natural frequency (radians/second and Hz),
damping ratio (real and %), and critical damping ((Ibf-s)/in) are calculated. The results are presented in
the fields to the right of the single degree of freedom illustration, as shown in Fig. 3.
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Fig. 3. Values calculated by GUI.

The calculated value for critical damping can be entered as the value of damping for the system.
This will result in a critically damped system with a repeating pole.

The calculated time response, frequency response (log amplitude. vs. frequency) and root locus
are plotted in their respective figures.
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