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Two-Dimensional Generalized Forces

Moment about origin
T=() - i<, )
(Y =)= {s) =[al{s} "

{Si}P X{Foni}P Z([Ai]{si}'P)X{Fom}P :{Si}'PX{Fom}'P OK
{s.}"{E,.} = {51 x{E,.}'" No

RIANs " =[B{s}" L {s}
[Bi]{si}'Po{Fom}P component of {Foni}P perpendicular to {si }P multiplied by (norm{si}P)
T=({r}"—{t})x{F..}
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Generalized force on body i about origin

Pure force

{Qm}={([Bll{si{?n"i)}:{m}"}

Pure moment

{Qoni}:{ g }
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Translational spring-damper-actuator

{dij } = {rj }P e} Note similarity to double revolute constraint
{dij}: {fj }P -}’ _‘IJWW\-_
{d={e} -y |

= {dij }T {dij }/ ¢

f=k(0—0,)+c?+fysign(t)+ e (6, 2,1)

i=({a,} {d}+{a) {a -0
f=kltcl+f, (6001
() =(F efdg)+f ofdy £ i{d;})s e

. )
{Qui} {([Bl]{s} ,p)T (£, 1 -0 ((A)fs.) 'p)T {Fonn}}
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Rotational spring-damper-actuator

b=0,—9, Note similarity to relative angle constraint

é:d.)j_d')i

é:('j')j_(‘bi

T=k,(0-0,)+c, 0+T,sign(0)+ T, (6,0.t)

{Qoni}:

- o o

{Qonj}:_‘ 0
T

T=Kk,0+c, 04T, (0,0,8,)

0
{Qoni}: 0
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{Qonj}:_ 0
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