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Chapter 2  Dynamic models
(a set of differential equations that describe the dynamic behavior) 

First step in control design is to get the dynamic model of the ‘system’

2.1  Dynamics of mechanical systems
F=ma

Points to note: 
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1. assign variables that are both necessary and sufficient to 

describe an arbitrary position of the object

2. draw a free body diagram of each component

3. apply the translational or rotational version of Newton’s law

4. the no. of independent equations needs to be equal to the 

no. of unknowns
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xbuxm  −=
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After you get an equation, how do you solve it?

Use MATLAB!
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Automobile suspension system – Detroit uses such models

Quarter car model
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Write the equations of motion for the quarter car model
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Write the equations of motion for the quarter car model

111 .)()()( Eqyxwkxybxyskxm −−−+−= 
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Write the equations of motion for the quarter car model

11 .)()()( Eqyxwkxybxyskxm −−−+−= 

22 .)()( Eqxybxyskym  −+−−=
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