Mechanical Vibrations Homework#5
Please solve for the following problems:
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Determine the equivalent viscous damping coefficient for two viscous dampers
which have damping coefficients ¢, and ¢, in the following two cases: (a) parallel
connection; (b) series connection.

A damped single degree of freedom mass-spring system has a spring constant
k = 2000 N/m. It was observed that the periodic time of free oscillations is 1.95 s
and the ratio between successive amplitudes is 5.1 to 1.5. Determine the mass
and the damping coefficient of the system.

It was observed that the damped free oscillations of a single degree of freedom
system is such that the amplitude of the twelfth cycle is 48% that of the sixth
cycle. Determine the damping factor &.

In Problem 47, if the mass of the system is 5 kg and the spring constant is
1000 N/m, determine the damping coefficient and the damped natural frequency.

Show that, if the structural damping coefficient c, is very small, the logarithmic
decrement can be defined as
8~ me,

A simple structure is found to vibrate as a single degree of freedom system. The
spring constant determined using static testing is found to be 2500 N/m. The
mass of the structure is 3 kg. By using a simple vibration test, the ratio of
successive amplitudes is found to be 1.1. Determine the structural damping
coefficient and the equivalent viscous damping coefficient. Determine also the
energy loss per cycle for an amplitude of 0.08 m.

A single degree of freedom mass-spring system is such that an amplitude loss of
2%, occurs in every three full cycles of oscillation. Obtain the damping factor of
this system.

3.52. Develop the differential equation of motion of a single degree of freedom mass—

spring system which contains both viscous damping and Coulomb damping.




Homework Notice
1. Please submit the homework solutions by 2025/4/22.
2. Please upload your document file(*.doc), hand-writing file（please scan to the image file） and Working Model file（*.wm2d）to the following website. 

Host Name: 140.130.17.62
User ID: vib

Password: vib

Please go to directory HW-5, you can use your student ID to create a subdirectory.  Finally, you should upload all your files to your student ID subdirectory.
