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Mecanismoes lIhdimensionals




Plataforma de Stewart

cadeia cinemadtica aberta
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cadeia cinemadtica fechada
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Plataforma de 3 GDL
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Analise de Pesicac de
Mecanismoes Indimensionals




Analise de Posic¢ao (;
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1) Identifique as juntas

2) Adote um sistema de coordenadas

3) Adote vetores para as conexdes entre as juntas
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Analise de Posicao

Para cada plano: 4) Encontre a Equacdo Vetorial Fechada

5) Encontre os vetores

6) Substitua os vetores na Equacdo Vetorial Fechada

DIANO 1 - - - N
PLANO 1 TOA"'TAB ToB =0

L4 —L cosa
=40 FAB = 0 FOB —
0 Lsina

{Ll—Lcosa—xB =0

O on
S
N

I

Lsina—2zg =0

a/ A

(2 egs, 3 incognitas — a, xp, Zg)




Analise de Posicao

PLANO 2
Toc +Tep —Top =0
D
(L)
—L, sin 30° XD
Toc = L, cos 30° Top =)D
0 ZDp
O\’B / L cos [ sin 30°
C 30° Tep = { —L cos B cos 30°

Lsinf

—L,sin30° 4+ Lcosfsin30° —xp =0
L, cos30° — Lcosf cos30° —y, =0
Lsinf—zp=0

(5 eqgs, 7 incognitas — a, 8, Xg, Zg, Xp, ¥p, Zp)




Analise de Posicao

PLANO 3

- - - =
Tog +Tgr — Tor = 0

—L5 sin 30° XF
Tog = {—L3 oS 300} Tor =)YF

0 ZF

O\V L cosy sin 30°
E K Tgr = { L cosy cos 30°
30° Lsiny

—L5sin30° + Lcosysin30° —xz =0
—L3c0s30+ Lcosycos30° —yr =0
Lsiny —zr =0

(8 eqs, 11 incognitas—a, B,V, X5, Zg, Xp, Ypr Zp, XF) VE, ZF)



Analise de Posicao

Onde: m = 2R cos 30°

m? = (xg — xD)Z + (yp — )’D)Z + (zp — ZD)Z
m? = (xp — xF)Z + (yp — }’F)Z + (zp — ZF)Z
m? = (xp — xF)Z + (yp — }’F)Z + (zp — ZF)Z

(11 eqgs, 11 incognitas—a, B,¥, X5, Zg, Xp, YD, Zp, XF» VE, ZF)




Andlise de Posicao

Dadas as posigdes L, L, e L; dos atuadores, é possivel encontrar as
coordenadas da Base Movel xg, zg, Xp, Vp, Zp, Xr, VF, Zr COM as equagoes:

( Li—Lcosa—xg =0
Lsina—2zg =0
—L,sin30° + LcosBsin30° —xp =0
L, cos30° — Lcosf cos30° —y, =0
Lsinf —zp =0

4 —L5sin30° + Lcosysin30° —xz =0
—L3c0s30+ Lcosycos30° —yr =0
Lsiny —zr =0

(xg —xp)* + (yg —yp)* + (zg —zp)* —m* =0
(xg —xp)* 4+ (g —yr)? + (2 —zp)* —m* =0
l(xD - xF)Z + (yp — YF)Z + (zp — Zp)2 —m?=0

Pode-se usar o Método de Newton-Raphson para resolver o problema.




Andlise de Posicao

Tomemos 0s parametros:

L =500 mm
R =50mm
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cosacosf + sinysinp —cosysine =0
sina cosf + cosycose + sine =0
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Duvidas 222




