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THE DYNAMICS OF A NEW RECONFIGURABLE PARALLEL ROBOT
WITH SIX DEGREES OF FREEDOM

Bogdan KONYA, Nicolae PLITEA

Abstract: The paper presents a new parallel reconfigurable robot with six degrees of freedom and three
guiding kinematic chains of the platform. A reconfigurable robot can change its structure in order to
quickly adjust to production capacity and functionality. Using the virtual work method, this paper
presents the workspace dynamics of the parallel reconfigurable robot. Some simulation results and some
conclusions are presented at the end. Key words: reconfiguration, parallel robot, dynamic, virtual.

1. INTRODUCTION

Robotic system have been developed in
every field where a further progress was
constricted due the human limitation in terms of
speed, precision, fatigue, repeatability, strength,
etc. Parallel robots have a series of advantages
in comparation with the serial one, like: high
stiffness, high accelerations and speeds, high
precision and a modular simple construction.
[1]

A reconfigurable robot can change its
structure in order to quickly adjust to
production capacity and functionality.

Main characteristics: Modularity; Scalability;
Convertibility; Ease of diagnosis.

The reconfiguration of a robot can be
achieved by means of:

e Joints position and

modification;

e Robot configuration changing;

e Geometrical parameters adjustment.

Coupling - uncoupling mechanisms are
important  elements in the field of
reconfigurable robots. The structures will be
simulated and analyzed using computers in
order to coupling - uncoupling elements and
possible collisions between the robot elements.
[2]

A new approach for the analysis of a family
of parallel reconfigurable robots is proposed by
Gogu in [3]. The parallel structure, called

characteristics

Isogliden-TaRb, can have up to five degrees of
freedom which are a combination of maximum
3 independent translations and maximum 2
rotations.

Other parallel reconfigurable machines are
developed by Negri in [4] and several authors
in [1], [5], [6], [7].

The dynamic models of parallel robots are
usually developed following one of two
approaches: the Newton Euler or the Lagrange
methods. The Lagrange method describes the
dynamics of a mechanical system from the
concepts of work and energy [8], [9], [10], [11].

The parallel reconfigurable robot whose
dynamic model is here presented is contained in
the pending patent [12]. In order to continue the
work presented in [13] where the kinematics
model is established, this paper presents
simulation results and task space dynamics.

The paper is organized as follows: Section 2
is dedicated to the description and design of the
parallel reconfigurable robot with six degrees
of freedom. The task space dynamics is the
subject of the Section 3. In Section 4 and 5
numerical results and some conclusions are
presented.

2. DESIGN CONSIDERATION
Figure 1 presents a six degrees of freedom

parallel robot with three kinematic chains of the
guiding platform. With the help of fasteners the
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robot can be reconfigured in one with five,
four, three or two degrees of freedom [14]. On
the fixed frame three guides are fixed on which
the six linear active joints slide. The robot has
three identical kinematic chains: fork arm and
slide, rotation couple and two linear motors on
each of the three guides.

Linear active joint 5 ‘__
Linear active joint 2

i & ¥ /
Linear active joint ﬁl.'

Fig. 1. Reconfigurable parallel robot with M=6 d.o.f and
three guiding kinematics chains of the platform

Mobile platform (end-effector) in this case is
a right angle triangle defined by A, A,, A,

related to the three kinematic chain structures
via three spherical joints. Figure 2 illustrates a
detail of the end-effector, along with the mobile
coordinate systems attached to it. The three
kinematic chains use fork-slide joint type.
Movement and orientation are performed using
six linear active joint mounted on three guides
of the frame.

The geometrical parameters of the robot are
represented by a,d;,e;,b; where a- the
cathetes length of the right angle triangle, d;-
the slider length, b; - the fork slider, €; -
distances between point O and the frame

guides, and the coordinates of point
E(XEaYEaZE) .
3. DYNAMICS

3.1 Kinematics

Starting from the positional equations

bellow obtained through the geometrical model

[13, 15], expressed in function by the
coordinates of the end-effector
Xe,Yg,Zg,v,0,¢ and the active coordinates

of the robot q;,0;,; the relations for the

positional nonlinear equations are:

+\/b12 —[(\/bf —(q; - AA) +di)2 —diT

Fiis =—0Qi3 + Zg + (Xy — Xg)(=StLp) +
+ (Y —Ye)SO5p +(Zp —2g)CO

where AA=Z¢ + (X, — Xg)(—stcp) +
(Yo —Ye)stsp+(zp —2g)ch,i=1,2,3

(1)
The six positional nonlinear equations in
implicit form are:
Fi(@,Xg, Ye, Zg, v, 0,0) =
X +(cpeoop = susp)(x —Xe) + |
+(—Cyctsp —syco)(ya —Ye)+ | +
+eys(zy — ) - Xg

2
Ye +(Spcleo + cysp)(Xy — Xe) +
++(-sycsp+cyco)(yy —Ye)+ | —

+5ysO(z, —Zg) — Y,
. 2
Ze+ 2|2
) +(=sp)(Xp — Xg)
—9ybr =9 - +dip =0

+8650(Yp — Ye) +
cO(zp —2¢)

Fy (42, X, Yg, Zg, v,0,0) =
Xe +(©pelop - sysp)(xn, —Xe) +]
+(-Cyctsp—syco)(yn, —Ye)+ | +
+CysO(zp, —2g)— Xg,
Ye +(SyclLo +Cyso)(Xa, —Xg) + ?
+|+(-syclsp+cyco)lVYa, —Ye)+ | —
+5ys0(zp, —2e) — Ve,

[N
N | —

Ze+

+(=s@)(Xp, —Xg) +
+5650(Yn, — YE) +
+C0(zZp, — 2¢)




E(a3, Xg, Yg, Zg, v, 0,0) =
Xe +(Cyelp—Sysp)(Xe ~¥e)+ |
+(-CycBp—syco)(Ya, —Ye)+ | +
+CyYsO(Zp, —2g) — X,
Ve +(SYClp+Cysp)(y, —¥e)+ |
+| (-sycBp+cyco)(Ya, — Ye)+ -
+5ys0(2p, — 7)Y,

[SEC

2
Ze +

+(=SEP)(Xp; —Xe)+
+SB50(Yp, —Ye) +
+CO(2p, — Zg)

— b}z_ 0; — +d3 =0

F,(@4,Z¢.0,0)=-04+Zg +(-s6C@)-
“(Xp = Xg)+ 8050 (Y —Ye)+
+C¢9(ZA1 -2g)=0
Fs(@s5,Zg,9,90)=-0s+Zg +(=s6cqp)-
“(Xp, =Xg)+5050(ya, —Ye)+
+CO(zp, —2)=0
Fe(@6.25.0,90)=—0g+Zg +(-s6Cp)-
“(Xpy = Xg)+8050(Ya, — Ye)+
+C0(Zp, —2g) =0

2)

3.2 Task space dynamics

For the inverse dynamic the generalized
coordinates of the end-effector are given and
the forces and torques for the driving linear
joints are computed.

Xeg=Xeg(),Yg =Ye (1), Zg =Zg (1),

y =y (1),0=0(0),p=p), 3)

n=F,7,=F,,5;=F;,

74 =F4, 75 =F5, 74 =F

The mobile elements of the robot are
replaced with an equivalent system of lumped
masses M, ,...,M,, in points M; i=1,...,29 with
the coordinates X,\,Ii ,Y,\,Ii ,Z,\,Ii ,1=1,...,29.

With the following notations:

q= [Ch G 03 44 Qs q6]T the vector

of the linear active joints coordinates;

q=[o, &, & &, & ] the
vector of virtual displacements of the active
joints positions;

861

- qT

4=|0, G, O; d4 05 0| the vector
of active linear joints speeds; )
- a7

4=|0, G, O; Gy Os G| thevector

of active linear joints accelerations;

XF,=[XE Ye Zg v 0 (/)]Tthevector
of the generalized coordinates of the end-
effector;

X =[Xi Y [, i=1, 2,.29 the
vector of the Cartesian coordinates of points
M, of the

equivalent with the system of N mobile
clements;

i lumped masses m; dynamic

T
XP={XE Ye Ze y 6 (p} the
vector of velocities for the point E of the

mobile platform;

T
Xp ={XE Ye Ze y 6 (p} the
vector of accelerations of the point E;
T
XM = {Xi Yi Zi} the vector of speeds

for the points M;;

i s 55 adR KRR KR
the vector of the the active forces.

The virtual work principle was used in order
to obtain the dynamic model for the robot with
six degrees of freedom.

29
W=&"r+> Xy (T +T,9)=0 4)
i=1
Principle that states the fact that the sum of
virtual torques of the forces, the gravity forces

m;g,i=1,...,29 and of the inertia forces
m;a;,i=1,...,29 equals to zero for the virtual
displacements compatible with the constraints;

where &' 7is the virtual work of all actuating
29

forces and moments and ZéX,T,ll T +T.9)is
i=1

the virtual work of inertia forces and gravitation

forces corresponding to the equivalent system

(with 29 lumped masses).
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&'r=[o &, My Ky Ms Mel| |=

=70 +7, M, +...+ 74 N
(5)

The matrix of inertia forces is given by the
equation:

-m; X, m 0 0 [X,
T=-mY, [={ 0 m{ 0 |Y,
-m;Z, 0 0 m|Z
(6)
The matrix of the gravitation forces:
0
T = 0 (7)

The coordinates of points M; having the
coordinates Xy,.,Yy, ,Zy, ,can be expressed

in respect to the generalized coordinates of
the end-effector Xg, Yg, Zg, v,0, 0.

Xi :Xi(XEaYE’ZEal/laeaw)
Yi =Yi(XEaYE’ZEal//a0a(/))
Zi =Zi(XEJYE’ZEal//aHa(/))

i=1,2,...,29

8
Deriving with respect to time it results: ®
AT S ar ar alks
Xi Xg iaYE iaZE i oy i 00 i op Ve
Vi || D N O Oy OV Ze
| | e | OV | OZe | Oy | 00 | Op ||,
Zi| |79z, Tez, ez, vez, vaz, vz ||
[ oXe | oYe [z [ ow |00 | op || 7
L ¢ ]
i=1,2, 3. )

With the following notations:
Xi Xi
Yi :XMi’Yi =XMi’
Zi Zi

OX; | OX, | aX; | aX; | oX; | oX, |
OXe | O | 0Z | 0y | 00 | op
3 - X _ 75\7i77375\7f737Z’)YTT?)YTT@Y}TBY?
' 0Xp | OXg 1O [ 0Zg | Oy | 09 | Op
5z, 178z, oz, TdZ, ez T az;
(OXg | OYe |0Zg | Oy | 00 | 09 |
i=1,2,....29. (10)

Using the notation
the following form:

(10) equation (9) takes

XMi:\]i‘XP
X = M0 pi=1,2,3 (11)
p

After the derivation of the above equation it

results:

XMi :JiXP+jX

p,i=1,2,3 (12)

The next notations can be made:

X i
Xmi = Y' X p =
Zi
e d axMi
Ji=— =
dt| ax,
d(a ) d(a) d(
dt\oXe )1 dt(ove )i dt(eZe
HEAIEAITIE!
deloxe ) delove )| del ez
df@ ) (@) d(,
dtl ox. ) ! dtlave )| dtl ez
Equation (12) takes the
X, | oX; | X, |
Xi OXg | OYg | 0Zg |
G l_| @i ev ey
Tl axe Tave | oz, |
Zi| |oZivez ez
oXe | OYg | 0Zg |

X E
YeE
Ze
v

(dfa)id(a@)id(a

Ldtloy )| dtl a0 )| dtl ap)|
(13)

form:

X X x|

oy 1 00 | op || TE

oY, oY, T oY, ||z




fdf(ax \id(ax )id(ax )d(ax ) d(ax) d(ax)]| X
o) o) ) o) )l
dfon )i d(an ) d(ay ) (%) d(an) d(an) || ze
dt(%]dt[%]t[azEJdt(andt[aejdt[aw] v
d[az. j i d[azi) i d[az.J d[@z.J i g(%] i d[azij )
| dt\ X )| dt( oY )| dt\aZe )} dt\oy) | dt o0 )| dt\dp) || -

4

(14)

The derivates in respect to time from the
(14) equation are:

di X, ) °X; 3X; 3X; X -
— =—— Xe+ Ye+ Ze+ v+
dt\ oXg ) ox2 XY OX0Z¢ X0y
X, o X, -
X0 oXoop'
(15)
d (oX; X, o Xy X 5 X -
— = Xe+—5Ye+ Ze+ v+
dtloYe ) aYedXe Y2 NedZ Neoy
X, o X -
o+ )
Nedl  Ngog
(16)
X; IX o, X o X X -
d( 'j: — Xe+ —Ye+—FZe+ —y+
dt\ozg ) oZgoXe 0ZeNg 72 Loy
2 . 2 . .
OXi p, X p
02060 0L g
(17)
2 ) 2y . 2y . 2y .
d(OXi)_ Xy g Xy K 0 Xz'u/+
dt\ oy ) OwoXg OwoYg OWOZ ¢ oy
*X, s X, -
owold  Owogp
(18)
d (X, Xy o X o X 5 X -
atl 20 )" aeox, T ey, £ aeoz, “F sy YT
E E E v
*X; . 0*X -
S0+ ®
o6 0609
(19)
2 ) 2y . 2y . 2y .
d(oX;)_ &°X; XE+ax,YE+ax, ZE+a x,w
dt\ dp ) 0gdX ¢ OOV OpOZ ¢ dgoy
2 . 2 L.
O X; , O°X; p
0pol  0g*
(20)

For the other derivates in respect to time of
the coordinates Y;,Z;,i=1,...,29 can be
computed in a similar way.

The vector of virtual displacement of points
M;,i=1,...,29 have the expression:

[OXi | OX; | 9%, 13X, | X | Xy ] oXe

X, | | e 19V 1 aZc {ow | 00 | dp || e
sy | | OV TV T AY, TaY, T aY oY | | oZe
g || e [ OYe 1 0Ze {0y | 90 | Op || Sy
Mi OZi | 0Z; |92y | 3Z; 19 | Zi || sp

| OXg | OYg | OZg | Oy | 00 | Op | | dp |
i=1,...,.29 (21)

Relation rewritten under the compact form:
éXMiz‘]i'éxP (22)

Resulting so for the relation above:
Xy, =Xp - J{ 1i=1,2,..,29

X

2

%

IR

=1, 2,...,29. (24)
Using equation above the expression of the
virtual work principle takes the form:

29
W=8"Tr+Y XIIT(TT +T8)=0 (25)
i=1

04 1 0%y | 0%y 1 0y 1 0% | 0%
OXg | g | OZg | Oy | 00 | Op
o |99y 1da, 1 éq, 1o, | gy | oy |- -
Ol oxe oY | aze Lo | 06 | ap | e
M| |5y | og; | o9y | ody | ody | o | Ve
s _ ?Z(,E,J,QYE,J,QZ,E,,LY{J,@,&,L,@ oL
& | | Ods |00, 00, 00, | 00y | 00y | Sy
| | | | |
s OXg 1 OYg 1 0Zg 1 Oy 1 00 | Op || 56
s | |G 085 | 0us | oas | oas i oas | g
S0 X 1Y 1 aZe Lop 100 | op -
s | 06 | s ! s | O | O
_aXElﬁE}aZE}'//}aH}?’_
(26)

With the following notations:
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GG TG e e e} im0 o0
X | OV | OLg | Oy | 00 | Op om0
- Ky | Gy | Oy | O 1 Oy 1 Oy [0 0m
% Xe | Ne | e |y | 06 | dp _ o ]
o Oty | O | 00 |00 | 00y | Oy A4 X a4 ax | ax | ax ]| e
sq =\ |y B _|\OXe Ve | Ze Oy 30 1 Op X0 Ze oy 01| Te
il AP e PR P A A P FRF AR IEA
& e | Ve | OZg | Oy | 00 | B e % L Y D By
777E747775477757p77‘/{47777477?2 a1 L O O O B
5 | | | | | . — | — — | — A
L ] s | s | s | s | s | s X\ o oyl o0l apl| 0
K |V 1@ oy 301 00| | 4] o
0B M| |
Xg | OV | OZg oy 00 | @ E[“-Jlﬁ[%jlE[%JL(“]?E[%]?E[%] i
E E @ E ! '// : (%4 | I I I I
- dt @(E 4\7(3“72 6{E 1dt &E 1dt 61// 1dt o0 1dt 6(07 Ye
27 FEARICARIE ldaﬁldaﬁ]l EANIE2
Using the notations above (27) becomes: dilax. )| delov, )| il )| dtlay) | Et[% o) |1
& =3,Xp (28) ggu%ig%if@ig@i [%] 5
dilax. )1 dtlov. )i dilaz, )1 dt\ oy )i dtl 6o )1 \ ép .
It results: g ‘ ‘ ‘ ‘ ‘ Lo
~ Using (27) and (28) the expression of the In order to obtain the 29 lumped masses and
virtual work becomes: their coordinates with respect to the fixed
29 .

TT T Tt 1o) coordinate system of the robot, we assume that
HKedg T+iZ:1:éXPJ, (T' T )_ 0 (3 e linear motors have the masses m; and m;,;,
It results: i=1,2,3.

S A As in [16], simplifying hypothesis were used
Jo7+ Z‘Ji (Ti +T;° )= 0 (31)  to obtain the equivalent system represented by
i=1

the mass points.

If (43) is left multiplied with (J7)7, it

results:
=1 STt ) 62
i=1

Using the relations (6) and (7) the equation
(32) results:

-1 - -

o & & A O A, X | o | L,
Xe X oXg X X oXg Xe | X | X
1 [ & A o A oX 1 N 1 9L
1 aYE 6YE aYE aYE aYE aYE QY,E,L@Y,E,L@YE,
2l oy, @ o o9 A Y oK | N |
o|_|ez. oz, @z, oz, oL, oz, i . | 0, | T,
7 a o o % s % i1 %}ﬁ}%
o v oy oy oy oy oy Qi dw | .
o] % % M M A oK 1 oY 1 9
00 00 00 00 80 00 00_1 00 1 90
& & & a9, &4 g X | oY | 04
op op op op op Op o | 0p | Op Fig. 3. Mass distribution for one kinematic chain

So, for a homogeneous bar with mass m and
length |, the dynamic equivalent system points
is formed by the masses m,,mg, M. - the ends

of the bar, respectively the bar center of gravity
C[17]:

1 1 2
Mmy=—M, Mg =—M, M- =—mM 34
A 6 B 6 C 3 ( )



The lumped masses m; i=1=+3;will be next

determined. The lumped masses from
M,, M,, M will be:
m =m + 2
6
m, =m, + — (35)
m, =m; +—

The coordinates of lumped masses

ml* , m;, m; dynamic equivalent with 1,2,3

body masses m;, m,, m;will be:
Xy =¢e,Y,=0,2Z,=q
X,=0,Y,=¢€,,2Z,=0,
X3=0,Y;=¢;, Z;=0;

(36)

The masses lumped in B,, Bs, Bjof the
actuation elements that move along the
D,Z,,D,Z,, D;Z; of masses m,, Mg, M, are:

Xy=¢€,Y,=0,2,=0q,

x5=O’Y5=ezazS=q5 (37)
Xe=0,Ys=¢65, L5 =0
Where:
O = Zp +\/b12 —(Ch* _d1)2
4, :ZA2+\/b22—(q;—d2)2
U5 =Zp +4D2 (03 —d5)>  (38)
q4 :ZAI
qS :ZA2
q6 :ZA3

The lumped masses m;, mg, m, of auxiliary
arms will be determined with these relations:

mt =Mz, M

6 6

mp =M | My (39)
6 6

mi = Mo | Mis
6 6

The coordinates of M, Mg, My points are:
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(40)
The next lumped mass point, centers
corresponding homogeneous bar is:
* 2
My = §m7
.2 (41)
my = gms
x 2
my = ;mt)
X+ X Y, +Y Z,+7
XIOZ 12 7,Y]0_ 127,210_ 12 7
X, + X Y, +Y Z,+7Z
Xll _ 2 S’Yll — 2 8’211 2 8
2 2 2
X3+ X Y, +Y Z,+7
X = 32 9,Y12=329,le 329
(42)

Piston shirt will be considered as a
homogeneous bar of masses m;,, m;;, m;, with

centers of gravity in points M, M,;, M,y of
l,, |5, l;lengths.

The lumped masses in M,,,, are:

* m
my; = _610
T @)
6
* m
Mys = _612
Coordinates of points M,_,, are:
Xiz=l-co,Y5=1s¢,Z;=q,
Xiy=l-co,,Yy=1l,-50,,Z,, =05
Xis=ly-Co3, Y5 =1l3-505, 215 =0
(44)

The lumped masses of piston shirt center
are:

My = zmlo
3

my, = gmll (43)
3

ml*S = £m12
3

Coordinates of points M, are:



Xy + X Y, +Y Z,+7Z
X, =—2"_21 y —_4 Bz =24~
16 2 16 2 16 2
Xs+ X Ys +Y Zs+Z
X17 — 5 5 14 ,Y]7 — _5 > 14 7ZI7 — 5 5 14
Xe+ X Yo +Y Ze+Z
X .. =26 15 e hs 7 %6 15
18 2 18 2 18 2
(46)
The piston will be considered a

homogeneous bar, dynamically determined by
the lumped masses M, o, M, s, M;,,,. The

M;.,,s points corresponding to the centers of

gravity of the piston and M;,, = A

. 2
m19:§m13
# 2
m20—§m14 (47)
. 2
m21:§m15
X _ X5+ Xy Y, + Yy 7 _Z;+Zy
19 — 2 > 119 T 2 s<=19 — 2
X+ X Yo +Y Ze+7Z
X 5 = 8223aYzo:8223azzo: 8223
Xo+ X Yo +Y Zy+Z
X, = 9224,Y21=9224,221: 9224
(43)

For ease of the dynamic model the mobile
platform is now made of homogeneous rods
whose ends form the default triangle.

a
XE = ?
a 49
Ye = EY (49)
2. =—d
The 3 points of lumped masses
m;, m;, m; from  points M,, =A,

M,; =A,, M,, = A; determines the following
relationships:

+ M m
m;, = —2 4 P
6 6
m* _ m14 + mbp2 (50)
3 =
6 6
* m m
m;, = 15 4 _bp3
6 6

Coordinates of points M;,,, =A;1=12,3
will result from relation:

Xay | | Xe | |cvelbo-sysp) —cyclBp-siop) Cysd || Xy e
Ya |=| Ye [+ Syclp+Cysp | —Syctho+Cylp| —sys0 || Yx Ve
Zp | | Ze —skp | 7.70) | cO ||zp 2
i=1,2,3. (51)
The Ilumped masses M,,,, will be
determined:
. 2
Mys = gmbpl
. 2
3
« 2
My, = gmbp3
X, + X Y,, +Y Z,,+Z
X, = 222 By, = 222 B 7, = 222 28
X 5 = X3 + X g Y _ Yy Yy Zy = Ly + Lo
2 2
Xy + X Y, +Y Z,,+2Z
X,, = 242 By, = 242 87, = 242 28
(53)

The lumped mass M, corresponding to the

center of gravity of the end-effector will be
determined:
1

Myg =gm16

(54)
Where:
X | | | |Crolb-sipp, ~Ciedo-sytp: Cis0 || X%y
Yo [<| Y [F] SYELPHCYEQ) ~SYLBOHCYP ST | VsV
ds | | Zn Sy | s@p |00 ]| g2y

(55)
In point M,y it’s concentrated the in

module’s clamping mass and the object’s
manipulated mass:

My =—Myy + Mgy (56)

Where

Ko | %4 Cyolp-sigp CyeBp-syep Cys0 Kby 4

N (Y I SYpicap 51801018 S0 o, Yy

ZNb9 Zy Sy | sép | & Iy 24
(57)

4. NUMERICAL RESULTS

A dynamic simulation was made using the
software package Matlab and the obtained
expression of the torque vector.



The established geometric parameters for
this simulation are:

p =100

h = 40

d =58

e =109 (58)

Xp = P.Ya =0,2, =0
Xp, =0,¥a, =0,Z,, =0
Xpy = 0,8 = P,Zay =0
P P

Xg = 3 Ye = 3

The results of a linear trajectory of the end-
effector with the following data are presented in
the next figure:

- the starting point is A(415 465 500)

- the end point is B(550 550 600)

- the maximum speed of the end effector
was chosen to be 5[mm/s]

- the maximum acceleration of the end-
effector was chosen to be 10[mm/s]

Other constant used for the simulation are:

m, =..=my =1.616kg - the masses of

,Zg = —h

the linear motor; M, =mg =my =0.063Kg - the

mass of the auxiliary arms;

m;; =My, =m;5 =0.0150kg - the mass of the
piston; m;, =0.074835kg - the mass of the

mobile platform: My, =0.25522kg

,Mypm =0.05kg - the mass of the gripper and

the manipulated mass.
5. CONCLUSIONS

This paper presents a new reconfigurable
parallel robot with six degrees and three
kinematic chains for guiding platform. The
platform is driven by six linear active joint
disposed on the three guides, having reduced
weight and size allowing high speeds and
accelerations.

The task space dynamics of the
reconfigurable parallel robot with six degrees
of freedom was solved.

867

Using Matlab programming environment the
graphical visualization for the simulation
results was presented.

1080
1060
1040

g1 [mm]

1100
1080
= 1060

0

[mm]

= 1090
£ 1080
S 1070

0

£ 660
E 640
% 620

T 660
E 640
‘S 620

E 660
E 640
S 620

agl [mm/s?)
Fagl (M)
=

ag2 [mmis?)

ag3 [mmis?)

agd [mmis?)

ags [mmis?)

ags [mmis2)

Fig. 4b. Task space dynamics — simulation results
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DINAMICA UNEI NOI CONFIGURARI DE ROBOT PARALEL CU SASE GRADE DE LIBERTATE
Lucrarea prezinta un nou robot parallel reconfigurabil cu sase grade de mobilitate si trei lanturi cinematice de
ghidare a platformei. Un robot reconfigurabil isi poate schimba structura in scopul de a se adapta rapid la capacitatea
si functionalitate productiei. Folosind metoda lucrului mecanic virtual, aceastd lucrare prezintd dinamica robotului
paralel reconfigurabil. Unele rezultate ale simularii si concluziile sunt prezentate la sfarsitul lucrarii.
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