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Tuned Mass Damper Design for 
Attenuating Vibration

Introduction
A mass-spring-damper is disturbed by a force that resonates at the natural frequency of the system.
This application calculates the optimum spring and damping constant of a parasitic tuned-mass 
damper that the minimizes the vibration of the system.

The vibration of system with and without the tuned mass-spring-damper is viewed as a frequency 
response, time-domain simulation and power spectrum.

Derive Expressions for the Optimum Spring and Damping 
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Constant of the Tuned Mass Damper

Natural frequency of the tuned mass damper:

Natural frequency of the main system:

Ratio of the natural frequencies:

Optimum ratio of natural frequencies:

Hence the optimum spring constant of the tuned mass-spring-damper:

Damping ratio:

Optimum damping ratio:
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Hence the optimum damping constant of the tuned mass-spring-damper:

System Parameters
Main spring mass damper parameters:

Mass of the tuned mass damper:

Optimum spring and damping constants of the tuned mass damper are:

Parameters for the system with and without a tuned mass damper:

Equations of Motion for the Entire System
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Frequency Response
Response with  tuned mass damper:

Response with no tuned mass damper:
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Dynamic Response
Assume that the system is perturbed at the natural frequency of the system.
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