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* Degree of Freedom
« The number of coordinates needed to define its position in space

* One-DOF Mechanism: DOF=1
* Multi-DOF Mechanism: DOF>1
 Structure: DOF=0
* Preloaded Structure: DOF<1

* Mechanisms: variants of a linkage

* A collection of links and joints, one of which is grounded, and all
are interconnected in a way to provide a controlled output in
response to one or more inputs.
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 Link j— Nodes ————

« Arigid body of any shape that has /

some number of attachment points \ (@ )
called nodes, that allow multiple
links to be connected by joints .

Q 9 Q9

* Joints S — Rabenmcy T
« Characterized by their geometry, by =~ SRS °
the number Of OF they al low (@) Some links—their names reflect the number of nodes
between the links they join, and by —
whether they are held together g

gclosed) b); a force or by their form

geometry
- Ay —» A% i
« Kutzbach Equation -
M = 3( I — 1)_ 20, - J, = g e e oo
L. - Rev(zlfule (R{joigt)—lDOF ir d(bf‘(i)r?e‘l:)]osgd)_
« M: Mobility (DOF) 20
* L: the number of links [ T

- 1
_| A A b e

J_1: the number of one-DOF joints Lo O 5, L
- oints EE=L WL C

J_2: the number of two-DOF joints
[Doesn ’t‘ reall)} work] Cwl?fi;;(cclz)ﬁg])t_z DOF Hehc?}c)(:ln-n) i?;l:l_l DOF Sphcrlc‘dle(iié];)lnl—} DOF Plan(al_ro(rlc:e) Jco]:::te

(b) Some joint types—note their DOF and type of closure

-

Ao i
losed)

ed) (forc d)
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