18-9 Yoo 3 o losis 15 093 1394 313 y3 ()0 Sl (wIiyo Alxo

gy ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir u/-'ﬁg;,é’/%

—

dx (S9N Jooslawl b fakuo 8131 Ol L3TIR 65‘9-0 S ib

2 ALl saane Lid jasan Foul) (s da

Bl el ot olStils (SlSe pwdigee b)) oli ) =1
Bl el o oSzl (Sl g )il =2
mohammadi@nitac.ir 4741957158 iy sgdio ( L *

s Wi e
G slad (ol (SSlKe bl 4 e e8] Slayd b (silge slagil (Sl s sgMe (silse (slagil (i @la s (ilolus JolS' ot dlis
o g L o il o3i] a3y 4w LBTIR (ojlse o5l gl ol 51 (S0 -dgs0 yieS cibu i g pidey €83 orle J S eyndey 1393 o 16 iy 0

Jatw 3] oy b (sle slagil @ (s coe |y ilisie Sl (slaly) ollb el el ypme Jo (gd 3l e 1398 1T o
1393 (627 ol 5 &)

Siloe sBgil 5w 0gMay cunl 0ad 43,5 IS 4y (g5l90 sbogil £ i Cad iy (69, b Az ()95 e ol 5o iles,S gl T
Wbl

5 arg 350 a8 bagily ol 51 S (ool s leil polo ST Jlo el 0355 (5 ynpmsy dlllan 350 azush SlS glacS > b STIR oo 2

J asete e Ss J) dnzgs gy il 3 & wiil e S didsl cloog S s (ool Sy glyil Sy e S s o
3 S e gl e b lj oolil )3 gy STIR (elagily 51 o5, dtaadlgl (cloog,S i oyl )5 Mg o Aot S yme Joolie Ko 25,
2 015 e b (S gl (glaog;S gy oSl (Siilotw SYoles dugliio Sl 03 (B e domy ()95 J) 2l b b e il 09,5

b ol 5 sl 003 @) 09,5 o (S50 oy (Sas gk Comdy cdialsl clbog,S asls iy 1 09V oy (255 Lol
sl 31 e 09,5 o 3l e (S5l ST S (oo (Slaly &S 03,8 o Suy8 Slags) (i Cndy 3] olit]

Type Synthesis of 3T1R Decoupled Parallel Manipulators based on Screw
Theory

Roghaye Hassanzadeh, Hamid Reza Mohammadi Daniali*

Department of Mechanical Engineering, Babol University of Technology, Babol, Iran.
*P.0.B. 4741957158, Babol, Iran, mohammadi@nit.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Decoupled motions in parallel manipulators as well as designs with lower mobility lead to simpler
Received 08 October 2014 mechanical structure, larger workspace, lower cost, higher accuracy and easier control. One of these
Accepted 08 December 2014 manipulators is 3T1R parallel manipulator with general translation in space and a rotation about a fixed

Available Online 17 January 2015 direction. Designers used systematic methods to synthesis decoupled parallel manipulators. Screw
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Keywords theory with wide applications has been used for the type synthesis of the parallel manipulators.
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3TIR Parallel Manipulator Moreover, synthesis of uncoupled parallel manipulators has been widely studied, while the synthesis of

Reciprocal screw decoupled parallel manipulators has received less attention. One type of decoupled parallel

Actuated Wrench manipulators is a manipulator with group-uncoupling motions whose outputs can be controlled by a

Group-uncoupling series of actuated joints. Here, using screw theory, group-uncoupling motion of 3T1R non-redundant
degree of freedoms of the parallel manipulator with the first actuated joints within every four legs is
introduced. Upon comparison of the kinematic equations governing several groups of uncoupled 3T1R
parallel manipulators, their Jacobian matrices have been derived via screw theory. The geometric
conditions of the actuated wrenches are obtained as well as the comprehensive definitions of group-
uncoupling motions. Finally, these results clarify the related feasible legs of each group to fulfill the
required motions.

Saz Jds & gl wile gl silse slacl, w05 e douis -1

5 0k (KuSS SzeS G5 Gld S (Sl L Bl Selen g Cepn Gl Jex cld il e slacuge Cle 4 oyl (lee sl
s g 0 ollb by cwsgs eolaul WB ooy 4 JuS oMSis shawl glahb sl gl e )50 YU aw g Cds i 5,5 oL
b sl slacl, glsl (Ll @ voge 5l 2oy boose sl 3 e 4l Sl oSS )5 Glad gz (oalee il L Ks Sb
IS o waysl gg; plaop)lS 4 diady 15 ) 1)"*‘5 @il ol Sy SLogil 4 Cas Ol S (5Lad 5S ez (ST 5 &S > (Sl
033,5 Slginy IS L o5 53 W5 silyn Sy doolb A Bse S cobeo il B b gt | asable ol lilias Sl i i
gk 355 Lwgs 1965 Jlo 4 (sjlse sloclyy sl > losls

1- Limited-DOF or Lower mobility

Please cite this article using: S lod o3liiw! Jod @yl 5l Wlio cpl @ gl (510
R. Hassanzadeh, H.R. Mohammadi Daniali, Type Synthesis of 3T1R Decoupled Parallel Manipulators based on Screw Theory, Modares Mechanical Engineering, Vol. 15, No. 3,
pp. 9-18, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1394.15.3.21.1
https://mme.modares.ac.ir/article-15-4750-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1394.15.3.21.1 ]

SIS g3exo Loy3aen 9 o.\l)'o.w; aud)

Az (5955 )l 0 Slaiawl by Jiiiaume ($3HT by )3 b 3TIR (s)lge sldg il jiias

L sslse logil s slp JolS gy S Az 595 &5 Ll
U"BL’ ‘_gl)_? BI3) up‘ LENTY ewloady ansbs RS G‘S)’ 69§'”
a5 Cool S5 BB og aslsd asbe Jitaw goly] Sl o b (s5lge slag;L
a2 aw g5 3l Jolf 0 Slean (sl5e slagil (Brme 0 S U5
S 5 5 9550,5 [15]cadlos ;S soliinl ass (5,955 31 3S «s5,5 ool
x4z 6595 5l M Gl g9 5l el 0 Sileen (silge (slagile

3TIR (jlse ogsl 51 2 eolsl oy dalgl cloog,S alio oy
porie Jb gl 4 caul ;S8 BB LasS o (Bime |y wuly golil az 0 a0
Silye slagil w5 HLSes 5 o Gl bwg tilsl slaog S
Lg)‘ly: slagsl aJ! [16]w‘ a..»i';d.';_é)f L5 3-3 as)f ‘_gol):l A0 b
Jare S g9l b o a5 el by ez Jolis (a0 ol 4> g5 090 3TIR
i gy b laol cBudos ol o Aol o Al ambe (59, I e

L . T 1
potie <nyes 5 3TIR (5ilge slagil slaly i j3 1) 108 ey
Walgl sloog S pai e @3S Gl oo S @) (swiin
oy bl 5 (Soleiew OYolee b OYoles pl aglae 5l aslol o

. 17 . .

[ alsl 095 50 baye S0 @) Ly B sedie Conds
Aol as 3TIR (silae ol sloly alS yuzmen (oS oo i
e S slol ]y 055 5e 4 iy S 25 slag) (gt Cundy
loylslo nl 5 (Ko (Seilotw 56T (Jle ot a0l 5o s o0
L Faly 58 )y S5

4x (S295 -2
WAJ‘)]&)baw‘wbuP)bm;AMdb&MLmﬁw
(17T 59 00 a5 (1) alady ©590 4 s
S h o
%] _ [sxr+hs] #
$_ $s - [O]hqoo (1)
s -
G5y » 4k e Cusdse T g ol BN gy jeme aly jloy s a8
el ;55 BB 4l (1 S8) ol @ po olSius Toe & o doeny e
labamd a8 5 o8 > ol Glis 585 9 8r Yoy 9o L) azmy leS 0 &S
4 a5 el Gyped BB o $ ety o IS S opalols b olo g
o 19 18 L.
Ailaid o6 g 5T Candsl o
;..»lo..\;‘: ULS..MJ$S t5‘°9‘> 3$F 6’3‘ ‘)lo).g 9o )| d.z.:.; (1) d..la>|) O,..]a
Iy cdo puz o p jlo 5 lagly Co iy Jlop ol § 4 Cundyl 0 &S
a0 o ol ) les oy g gy 4l i 4 @, 40 45 Wpo e (LS
Slazel o &, ©ilme 5 ST cul Jlite candgi b g, o Byl
Aok o Cads

x 4 y
A Sy Giles 1 S8

15- Group-uncoupling degree of freedom
16- Screw-system

17- Actuated wrench

18- Twist

19- Wrench
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1- graph theory
2-screw

3- Displacement group
4- Parallel kinematic chain

5- Actuated joints

6- Schoenflies

7- Non_redundent

8- Redundent

9- Manipulator

10- Decoupled degree of freedom
11- Fully isotropic

12- Leg-surface

13- Uncoupled degree of freedom
14- Partially Decoupled
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1- Twist-system
2- Wrench-system
3- Reciprocal
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