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In this paper, ascheme using Finite Element Method (FEM) for cdaulating inverse dynamicsis gpplied to dosedHoop
link mechanisms Inthis scheme the entire sysem is subdivided into discrete dements and evauated as acontinuum. A Sngle
link gructure of apin joint and arigid ber is expressed by using the Shifted Integration technique. It caculates nodd foroes by
evauaing equetions of motionin metrix form, and thusinformation in the entire sysem can behandled in pardld. Theobtained
nodd forces are then used to cdaulae joint torque in the sysem. A sSmple numerica test on adosedHoop link mechenismiis
carried out, and it is verified that the scheme can be used asaunified ca culation schemeindependent to system configuration.
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Fig.1 Nodal force actingon i -th link in closed-loop
link mechanism
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Fig.3(a) Calculated torque curves (case 1)
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Fig.3(b) Calculated torque curves (case 2)

O00M0O0O0O00OD a00 pOODOODOOOOa*-=
mOO000O00000C0D0O00O0o0oO0obOooooDo
00000O0oO@Uuoooooooooooooooo
G)oooooooobooOooooOoooOooooooo
b0 nDO00O0OO0O0O0O0OO0OO0OOOODODODOD
oo

4. HEH
02000000000000000000000DO
O000o0o0o0O0oOo0o00oooooboOoooooooo
O000o0o0o0O0oOo0o00oooooboOoooooooo
000600000 DODOMMODODODODO 1kg

00000D000000000000000 0.5n000
0000000000000000000000000
000001000000 (casel)d 100000 (case2)
0000000000000000000000 300
000 3(a0 cesel 0000000000000 OOODO
0000000000 30006000 mOOOOODO
0000000000000000000000000
0000000000000000000000000
0000000000000 000000000000
00000000 3(b)0 cas2000000000000
00000000000000000000000000
0000000000000000000000000
ooo
000000000000000000000000
0000000000000000000000000
00000O00M 400000 41000000000
00000000000 123000000000000
00000000 456000000000000000
O0O0OOFEMOOOODO0O0O0O00O0OOOOOOOO0O
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000
00000 5000000000000000000
0000000000000000000000000
00000 1:1000000 600000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000 40000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000

Joint1 TSl
OF — — Joint2  "s~o_

) | oo Joint 5

Torque[N-m]
N
T
z

I I I
0 0.2 04 0.6 0.8

-10 L

Time[g

Fig.4 Calculated torque curves
(torquedistribution ratio = 4:1)
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Fig.6 Calculated torque curves
(passivejoint at different point)
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