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Basic principles modelling mass-spring-systems

What is a Mass-Spring-System?
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Basic principles modelling mass-spring-systems

Basic equations

Linear Rotary

F N M INm] i

X [ms?] ¢ [s7]

c [Nm1] k  [Nm] c d
m  [kg] J  [kgm?

d [N(ms)] d, [Nms]

F =mI[X M=J(¢ Acceleration
F.=-clx M, =-klg Spring
F,=-dI[Xx M, =-d,[¢ Damper
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Basic principles modelling mass-spring-systems

Equation of motion

Translation:
miX+d[x+clx=F

Rotation:

JIg+d, [p+kig=M
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Basic principles modelling mass-spring-systems

Free motion (translation)

miX+dIlx+clx=0
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Basic principles modelling mass-spring-systems

Resonance frequency & damping
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Relative damping: B 1

Basic principles modelling mass-spring-systems

Intermezzo
w, =2nf,
w: =4n°f;
Appadahation???
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Basic principles modelling mass-spring-systems

Step response of mass-spring-system
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Basic principles modelling mass-spring-systems
Summary
« Equation of motion
« Resonance frequency
* Relative damping
e Step response
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