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Sistema m-k com 1 grau de liberdade

Segunda Lei de Newton
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Sistema m-k com 1 grau de liberdade
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(a) Idealization of the
tall structure

(b) Equivalent
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spring-mass system

Equacdao do movimento

F(t) = —kx = mx

mx + kx = 0



Sistema m-k com 1 grau de liberdade

Equacdao do movimento
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Sistema m-k com 1 grau de liberdade
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Plano de fase (ou espago de estado)

Spring-Mass-Dashpot: k=10N-m, m=1kqg, c=0Ns/m
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Sistema torsional

Job + kO =0
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Visualizacao

e https://www.math.ksu.edu/~albin/apps/mass spring.html

e https://www.myphysicslab.com/springs/single-spring-en.html



https://www.math.ksu.edu/~albin/apps/mass_spring.html
https://www.myphysicslab.com/springs/single-spring-en.html




Sistema m-c-k com 1 grau de liberdade

ke e mx = —cx — kx

[ T Equagdao do movimento

I mi 4+ cx + ke = 0

System Free-body diagram
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k
w;= V1 - o, c. = 2m,|— = 2Vkm = 2mw,
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=10Nsm, m=1kqg, c=0.SNs-m

Spring-Mass-Dashpot: k
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10N/m, m=1kqg, c=6.3245Ns-/m

Spring-Mass-Dashpot: k
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=10N-m, m=1kqg, c=10Ns- m

Spring-Mass-Dashpot: k
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Sub amortecido Criticamente amortecido

Super amortecido

Spring-Mass-Dashpot: k=10N/m, m=1kq, c=0.5Ns/m Spring-Mass-Dashpot: k=10N/m, m=1kg, c=6.3245Ns/m

Spring-Mass-Dashpot: k=10N/m, m=1kg, c=10Ns/m
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Plano de fase

x(1)

Critically damped

Overdamped
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Underdamped

X0

Overdamped (£ > 1)
Critically

Undamped (¢ = 0)

Underdamped ({ < 1)
(w,1s smaller




Visualizacao

e https://www.math.ksu.edu/~albin/apps/mass spring.html

e https://www.myphysicslab.com/springs/single-spring-en.html



https://www.math.ksu.edu/~albin/apps/mass_spring.html
https://www.myphysicslab.com/springs/single-spring-en.html

