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Damped Systems due to a Simple Harmonic Exciting Force 
with Constant Amplitude 
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Damped Systems due to a Simple Harmonic Exciting Force 
with Constant Amplitude 

  

The function that displayed in last figure, can be expanded in the trigonometric form of 
Fourier series 
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Damped Systems due to a Simple Harmonic Exciting Force 
with Constant Amplitude 
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Solved Example:1 (Damped System due to Simple Harmonic Exciting Force with Constant Amplitude (non-sinusoidal)) 

  

In the study of vibrations of 
valves used in hydraulic control 
systems, the valve and its elastic 
stem are modeled as a damped 
spring-mass system, as shown in 
the following figure. In addition to 
the spring force and damping 
force, there is a fluid-pressure 
force on the valve that changes 
with the amount of opening or 
closing of the valve. Find the 
steady-state response of the 
valve when the pressure in the 
chamber varies as indicated in the 
figure. Assume k = 2500 N/m, c 
= 10 N-s/m, and m = 0.25 kg. 
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Damped Systems Supported on a Foundation Subjected to 
Harmonic Vibration 
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Damped Forced Vibration due to Reciprocating or 
Rotating Unbalanced Masses 
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