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Housekeeping/Announcements
***Reminder for Henny to wear a mic during the lecture.
1. HW 34 (5.O and 5.P) due Today!!

2. Office hours are on ME2008. Located on second floor of renovated side of ME.
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Chapter 6: Vibrations

Goals for Chapter 6:
• We are used to solving acceleration/velocity/position for a given instant in time                                        

(using Newton-Euler Equations, upper left).

• In this chapter, we will study the response of systems whose motion is oscillatory in nature 
(~vibrations).

 
• We will focus on understanding the change in position as a general function of time                

(ie. Deriving the EOMs of a system, upper right).
[pg. 377]
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All of the problems below, we have already done, and are vibrations problems! 
 We were just evaluating them at an instant or discrete time intervals
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Derivation of Equations of Motion (EOMs)
An equation that represents the change in position as a function of time of a given system is known as that 
systems equation of motion. 
The equations of motion for the vibrational systems studied in this course are typically composed of the 
following components:

1. Particles/rigid bodies
2. Dashpots (a.k.a. Damper)
3. Springs
4. External forcing

Additional discussion is needed related to types of forces that are important in the study of vibrations:
1. Spring forces
2. Dashpot/Damper forces

[pg. 378]
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Linear Springs and Dampers
Consider a spring of stiffness, k:
• When it is stretched, it pulls on the mass to the left. 
• When it compressed, it pushes on the mass to the right

Consider a damper with a damping constant, c:
• When it extends, it pulls on the mass to the left.
• When it shortens, it pushes on the mass to the right.
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[pg. 379-380]
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Steps to deriving an EOM of a given problem

The process of deriving the EOM for a given problem is summarized by the following steps (these 
steps are very similar to those used throughout our study of kinetics in this course…):

1. Define a set of coordinates that you will use to describe the motion of the system. 
• Draw an FBD of each body in the system. 
• For spring and dashpot forces, determine the directions of these forces.

2. Based on your FBDs in step 2, use the Newton-Euler Equations to write down the dynamical 
equations (ie sum of forces in x,y and sum of moments) for these bodies.

3. Write down the needed kinematic equations needed to relate the coordinates used.

4. Use the results of steps 2 and 3 above to reduce the set of equations to a single, differential 
equation of motion.

[pg. 381]
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[pg. 382]
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[pg. 383]
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[pg. 384]
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