EFD-EF\ Yoo (YIS VLo dcgaze 4ebio S AY o lasd AD 093 AVAE YLT )3 Sule (wiye Alxo

WWAE GLTAE 9 \Y (oo s )3 LIS (Ol «Aid punay Il Sl ysiible 9 SIS yaiiile il p2iS” sYlie Acgazo
M -
OV 0 Sl wigo

mme.modares.ac.ir

~

\

"V

e ,Z. ol agi 9 Co bl pwiige youil
U?w/—"_//s /3 Society of Manufacturing Engineering of Iran

450 Hlez Wi Gilge Oy O (S K 9 (T B (SISl i 9 (4
o131

R T

o5 oy ol (Sl pine (8 008l W g5y Cdlo SolSle pwdige rd )l polis S 1
5oy oy oSl (SOl pwdines yluaiily ~2
mahboobkhah@tabrizu.ac.ir ¢ 0VFFFVEVY iy Ggaio o ys™

ouSe

2 bl o 55 blB 5 ido ()l (sbid (9,9 Canty (glge by S b SIS ytege |l 43S 5 ddllan )90 0> (3l 423 oy (silse ) 3l BiS 0l 5
Candy )13 2929 (3190 Slop3ile 13 45 55 bl yzed (obCudgione & dag b aly () sl g bl o Gty Sl elip] Cumbgo ¢ wgSae Sslaias by odlizl b L)
o3kl wgSl e pile Juloo 1 (o) sUad CoudsS wyp (slp ol 48,8 JLE b5yl 3590 cilise claodin S qs S sUab 3 blE cpl iley JBlus 4 gy alis ol > sl osel
3 ol odel Cuody o Lo 2 ey by b calisee e (SYb colps bosd gauail Sl o 4y Lad ol plas ()l slad bl SS& 59, b opeimad Canl ol
ple ppde oS oad shb (gyeb p3ulSe Hidle (Badd ol 0 g0 )5 lad D ST blE el g 0l 3)Sles CudsS dgume sl Iial )& pas (ooloidiy pilSe g0i,Sy
ol oty YU SVl 5 o b o)lize () glad o oL #ljal ))&

SV oSl 3T 0S5 blE ()18 (slad o 75 auls”

Design and analysis of workspace, singularities and configuration of a new
parallel robot with four degrees of freedom
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ABSTRACT

In this research, a new parallel robot with four degrees of freedom is studied. The key important design stages of a parallel robot are
obtaining its workspace and singularities. At first, the positions of the robot components were calculated using the inverse kinematic
relations. Then, the workspace of the parallel mechanism has been obtained considering the limitations such as singularities. In this paper,
various configurations have been analyzed to minimize these points in the workspace. Analysis of Jacobian matrix was used to assess the
quality of the workspace. Also, by separating the workspace to some regions using a program that was written in Matlab, all of them are
classified as areas with different coefficients of the local Dexterity. As a result, it was seen that asymmetry of the components can improve the
performance of robot and reduce the singular points at the proposed robot configuration. Despite of asymmetry of the workspace, the
structure of mechanism has been designed in order to obtain the highest rigidity and dexterity.

Keywords: Dexterity, Jacobian Analysis, Singularity, Workspace.
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