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Spring equation

The inner damping force can be very 
small, so it is possible to consider β = 0. 
If necessary, the inner damping can be 
modelled as external damping. Then, if 
the spring is loaded by external force F(t)

k x(t)=F (t)

k ( x(t) ) x(t)=F (t)



  

Spring and mass

Spring – mass system

m ẍ(t)+ k x (t )=F (t)

ẍ (t)= F (t )−k x(t)
m

F



  

Spring and mass
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Spring and mass
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Spring and mass
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Spring and mass
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Spring and mass
Till now, only the difference between the length of 
spring when unloaded and loaded by force is 
shown. But it is necessary to verify if current 
spring length does not exceed the limits.
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Spring and mass
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Spring and mass with damping

Spring – mass – damping system

m ẍ(t )+ b ẋ (t )+ k x (t)=F (t)

ẍ (t )= F (t )−b ẋ (t)−k x (t )
m



  

Spring and mass with damping
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Conversion of differential equation 
system

First step is separation of the highest derivations in all 
equations.

y⃛+ 3 ÿ+ 2 ẏ+ y+ ż=u
z̈+ 2 ż+ z+ y=v

y⃛=u−3 ÿ−2 ẏ− y− ż
z̈=v−2 ż−z− y



  

Conversion of differential equation 
system

Then it is suitable to prepare all variables into scheme.

y⃛=u−3 ÿ−2 ẏ− y− ż
z̈=v−2 ż−z− y

The equation systém is suitable convert as a set 
of independent equations and connect them in 
final step. The possible mistakes can be found 
more easily.



  

Conversion of differential equation 
system

Then it is suitable to prepare all variable into scheme. 

y⃛=u−3 ÿ−2 ẏ− y− ż
z̈=v−2 ż−z− y
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