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Definicao:
< Corpo Rigido
(rigido mesmo?)

< Conjuntos de Corpos
(vinculos / juntas)

«» Condigcoes de Contorno
(restricbes)
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Natureza das Forcas: Definicao:
<+ Campos, magnético, < Corpo Rigido

eletrico, gravitacional (rigido mesmo?)

<+ Contatos com outros < Conjuntos de Corpos

corpos (vinculos / juntas)

“* Vinculos com a terra «* Condicoes de Contorno
(restricbes)

interpretacdo / representacdo fisica do problema
resolver as equacoes
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Interpretacdo fisica do problema

12 lei:

“todo corpo continua em seu
estado de repouso ou
movimento uniforme ndo
acelerado ..”

“a mudanca de movimento é proporcional
a forca motora imprimida ...”

< 3 lei:
“para toda a¢cdo ha sempre uma reagdo oposta e
de mesma intensidade...”
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12 lei:
(MR)O

Equacoes de Equilibrio

11¥=1 I, =Fz =0

‘II\1I=1(FTLXf)n)Ol -I._ Z%:l Mn'l — (MR)O =0

Momento das Forcas  Binadrios
(depende de O) (nao depende de 0)
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-

FR

< 1% lei:

(Mg)o

Equacoes de Equilibrio
P_)'R — O

Nesta nova posicao
(M) g= Fpx #q+(My)p =0 1 (Mg)o=0

condicao
suficiente!

mas de onde vém essas forcas e momentos?
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Interpretacdo fisica do problema

Ja comecamos a fazer
interpretacao fisica de sistemas
reais (modelos)

F
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representacdo fisica do problema

. AN
cable

roller K
~ Serd que tem uma REGRA?
z/l regra é clara_: Removeu  mas o aue é GdL?
\ umgrau de liber dade, Definicdo: é o numero de parametros
aparece uma fO rea de independentes que sao necessarios para
SPST se definir a posicdo de um corpo no
\_ restricao!!! ) espago em qualquer instante.
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G

/

Quantos GdL tem esse robo?
Quantos motores tem esse rob6?
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Types of Connection Reaction Number of Unknowns
(H
= T
0 0 \ One unknown. The reaction is a tension force which acts
> . . -
¥ away from the member in the direction of the cable.

cable

)
. y —‘——
‘;3"—}3 0 or o ; One unknown. The reaction is a force which acts along
' \ the axis of the link.
F : F

weightless link

(2

One unknown. The reaction is a force which acts
perpendicular to the surface at the point of contact.

roller
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(4)

Y — " G = .
0 “h7 g ‘/,,t:’/ One unknown. The reaction is a force which acts

AN | el b (R | Sty deh) perpendicular to the slot.

roller or pin in
confined smooth slot

(5) =3
’f// . .
< f‘, T~ One unknown. The reaction is a force which acts
g -t — perpendicular to the surface at the point of contact.
F
rocker
(6)

_’/\
_‘//’,,-’)
> = One unknown. The reaction is a force which acts
[} oy A )

e perpendicular to the surface at the point of contact.

smooth contacting
surface

or y S
Mo ; :
/‘ : One unknown. The reaction is a force which acts
a .
— By perpendicular to the rod.
F
member pin connected 12

to collar on smooth rod
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Types of Connection Reaction Number of Unknowns

Two unknowns. The reactions are two components of
force, or the magnitude and direction & of the resultant
force. Note that ¢ and # are not necessarily equal [usually
not, unless the rod shown is a link as in (2)].

smooth pin or hinge

(9 .

&
/‘/.:/
& 4
( N Two unknowns. The reactions are the couple moment
s and the force which acts perpendicular to the rod.
F
member fixed connected
to collar on smooth rod
(10)
:‘ F
F g Three unknowns. The reactions are the couple moment
E (‘E or /5 and the two force components, or the couple moment and
M M the magnitude and direction & of the resultant force.

fixed support 13
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Diagrama de Corpo Livre (DCL)

“» esbocgar um corpo livre;

» representar os esforcos externos
NO COrpo;

*» substituir todos os vinculos pelos
respectivos esforgos;

*»* indicar o sistema de coordenadas e
dimensoes principais.
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Diagrama de Corpo Livre (DCL)

eDCL deste exemplo:

RN
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Diagrama de Corpo Livre (DCL)

e Vamos tentar desenhar o DCL desses exemplos:

y 4 b
o 709
g |
1 m
1__.£
fotografia (DCL)
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Diagrama de Corpo Livre (DCL)

201b

5 1n.

Ly +
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Diagrama de Corpo Livre (DCL)

eRepresentacdes classicas (as mais utilizadas):

6. /7
roller F
F‘\. F
F,
| or — (‘ j, Q '
; M M
l".\. fixed support
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Diagrama de Corpo Livre (DCL)

eRepresentacdes classicas (as mais utilizadas):

1200 N Y | 1200 N

F—2m— ! 2m
x Ay A Effect of applied
/"’"-— force acting on beam
—’/-”— e S Y S T S RPN s S e S o RN DR
Etfecl 01 flxed / .;i_.-W-_AA..«...-...M.A__......“,. TR e
support acting M
on beam AT 3m <

981 N

Effect of gravity (weight)
acting on beam

e bm—— —
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Diagrama de Corpo Livre (DCL)

eRepresentacdes classicas (as mais utilizadas):
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Diagrama de Corpo Livre (DCL)

e problema: faca o DCL da estrutura ao lado e diga se ele pode ser resolvido como
um problema de (iso)estatica.

40 Ib/ft
LT YYYYYVY Yo 7 300 Resolvendo na | Q)|
\.u..‘»:‘“s\:“ 4 ft esolvendo na Iousa .... *

A 2 > | SR W
f SN
3 ft - 4 .
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Casos Especiais

* Elementos de 2 Forcas

ﬂ/F;,-= F,

F/ A
i |
: \ ".'l - -Fl
— -—
K, A i Fy=-F,

Two-force members
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Casos Especiais

* Elementos de 2 Forcas

Equacoes de Equilibrio ﬁAII

N E=0-F+F=0> F,=—F b I,
Fai= Fpy e / /

(MR)B: 0 - ﬁZ:

Fp)

As 2 forcas atuam na direcdo da reta que passa por A e B.
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Casos Especiais

* Elementos de 3 Forcas

Equacoes de Equilibrio
7I¥=1 F_)'Tl =0 - F_)'A +ﬁB+ﬁC= 0

— N As 3 forcas devem ser
(MR)o=0 concorrentes em O

Prof. Assoc. Flavio D. Marques & Prof. Assoc. Leopoldo de Oliveira 24
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Casos Especiais

* Elementos de 3 Forcas

Equacoes de Equilibrio

7I¥=1 F)‘n:O — F_)'A +ﬁB+ﬁC=O

—s As 3 forgas devem ser
(M R ) 0= 0 = concorrentes em 0

— As 3 forgas devem ser
paralelas

ATENCAO para o exemplo (video).

Prof. Assoc. Flavio D. Marques & Prof. Assoc. Leopoldo de Oliveira 25
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Diagrama de
Corpo Livre

em 3D
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DCL — problemas tridimensionais

e pode parecer trivial... *

/ﬁ\

C—

F = 4o N

Prof. Assoc. Flavio D. Marques & Prof. Assoc. Leopoldo de Oliveira 27
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DCL — problemas tridimensionais

... mas ha peculiaridades

DCL

>V

— 1 kN
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DCL — problemas tridimensionais

 Mancal Radial

Reacao

(caso ideal)
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DCL — problemas tridimensionais

« Mancal Axial (de encosto)

Shaftwasher

Housing washer

Reacao

Prof. Assoc. Flavio D. Marques & Prof. Assoc. Leopoldo de Oliveira 30
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DCL — problemas tridimensionais

 Mancal Radial/Axial

A

I
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DCL — problemas tridimensionais

 Junta esférica (rotula)
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DCL — problemas tridimensionais
« CUIDADQ: Restricoes Improprias

400 N
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DCL — problemas tridimensionais
« CUIDADO: Restricbes redundantes (hiperestatico)

200 N
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Definir um

SISTEMA DE
REFERENCIA

Desenhar o

DCL DIAGRAMA DE

CORPO LIVRE

D
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Engineering Flowchart

DOES IT MOVE?
1 | ;
o No Yes
Por hora, e isso Shm}ld it? Shoulldit?
meus caros! —— —
No Yes Yes
} | |
No L] No
Problem F Problem
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