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UFRGS Introducao
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« . = K — P é denominado Lagrangeano
« K € a energia cinetica

K = Z K; , K;= %mi\/;.TVi = %mz TT(VL'VL'T)
i=1

- P é a energia potencial

P = Z P, B= _mz’gTOPci — —migTOﬂiPcz‘
i=1
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urkRes \elocidade do Centro de Massa
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urkRes \elocidade do Centro de Massa
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« Das convencoes de Denavit-Hartenberg:
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e para junta rotacional:

—sinf; —cosq;cosf; sino;cosf; —a;sin 92-_
OT, | cost —cosa;sin®; sina;sing; a;cosd;
0% | o 0 0 0
0 0 0 0 |

0O -1 0 O
I 0 0 0
Qi =
0O 0 0 0
_O O O O_ Copyright (c) Walter Fetter Lages — p.5
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« Para junta prismatica:
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Pode-se agora calcular
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de onde pode-se obter
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Energia Cinética dos Elos
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UFRGS Energia Cinética dos Elos
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» U;; e¢g; sao Independentes da distribuigcao de
massa do elo

1 Zj Zj Z /L . .
Ki — /dKZ — §TI' >4>4 Uzp/ Pci PgdmZUz€QPQT

| p=1 r=1
Definindo-se
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Energia Cinética dos Elos
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Tensor de Inércia
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UFRGS Energia Potencial dos Elos
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UFRGS Lagrangeano
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Torque
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UFRGS Torque
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Definindo
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UFRGS Torque
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UFRGS Torque
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j=MaX:i.k)

Vikm = Z Ir (UkaJ UT)
j=MaXi,k,m)

G; = Z _mngUjichj

.] —1 Copyright (c) Walter Fetter Lages — p.17



UFRGS Torque
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« na forma matricial:

T=M(q)j+ V(g q) +G(q)

Copyright (c) Walter Fetter Lages — p.18



UFRGS Modelo no Espaco de Estados
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UFRGS Modelo no Espaco de Estados

O OGRAN O

 na forma afim:

z = f(x)+ g(z)u
sendo
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