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(On Force-Moment Transmission of Parallel Manipulator)
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This paper presents a method in analyizing the output
forces/moments transmission from the applied input forces of

the parallel  manipulator. Like a serial manipulator the =

Jacobian matrix introduced in the paper plays role in relating of ojel ol AAut. uwhial 4hgvle) O}Lloﬂ A Ee g, 5

the output forces/moments with the input forces. The w09 glelel tieh &el Mg MR me "'5‘/]6“}\'] ERs

force/moment  manipulability have been investigated by 3 slel gtgattta S}A]L} (Kazuhiro £, 1993} 7ol Aiz

considering the force transmission and momen transmission &9 el ?"]" PR Al R glend ol v
3 sle e Ao ulsM F“ ot mgdlize) srjore o

independently.  Sensitivity analysis has been done and an
Fal Auk Crelud Bo=del M3 Jucobian matrix®] E-olgl &
& (singular value decomposition)d TR0 W QFele] A
ZIE 9 S W oy} ol kel ofw ako o] glele]
b A S¥ae] Felog vdeal oW ko ge) glyo)

illuatrating example is given.
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Fig.] Configuration of the Parallel Manipulator
3. Jacobian Matrix
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4. Force -Moment Transmission

o dalMiz gl 2 qsh dBe e 28 /v
el WAL FEAT 608 ElNA YWow Ay

iz W A0S Kol dlm, f=0f A £ 1T OEA
Aok Ade) B Y RewEg AR F=[F, F, F]7

M=[M M. M, 17 st r={FT M7 oz uAs
o crdan gwe X HAg Adsh: gvkste HaAl
g 4=la, 9.9, 0,0,0,]"2 FANFL 7|12 q, . q, .
a3z el 1A (position) & WEMHAL 6, , 0, . 0 4 AW
9] AAl(orientation}s WEbdth  A133 9] Jacobiang ©] €3k

chesth e Wl A e,

sl1=7 5q (5)
® 7hdels Qw48

foi=1:Tsgq (6)
o WAZE A A (5)E 4] (6) of wig)ahA

fT6g=1Tsq )
SHYA

TN sg=0 (8

b dnh wea

c =7t ©

o) @A e

A 419 91" F)a AR 8 J)/mewizol u

Vo
(IR

5 ovhibddh A (9% e ARgsle] Ql1E:E wAlE 8
?l ": Aot Ao R Pyt mewELl o E AYe A
R w2 Paaa vz gle] Avel 24 il 2 pow
BE Mo o WEd  fdgd £ oQu mad 4 QA
Jacobian matrix & vh3af 3ol & 3o ol ®)Fu)

F JE
T = = (10)
ml |7

A7NM JiLJhe RV ol JE e #%009] 8 99 4o
Ze! Pade WAZ dum, JhE 8709 9l g gw
o) el neaiste) A Yuig waa 4 108 oo

s o] % Aoy Rulstal g7haict
F=JL ¢ 11
M=Tj f (12)
A ODd A Ay YHE s Eeolete) gl e oig



%2 J/R$AE SAS manipulability2bir A elslil, force
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7. Numerical Example

Fig.2 3-DOF Parallel Manipulator
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