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> Primer 10 Odrediti generalizane sile od sila tele robotskog sistema | primer 2).
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cos (q3) + va2-sin(q3))"2+(yb2-q2-ua2-sin(q
2-xb2+2-ql1+2-ua2-cos(q3)-2-va2 -sin(q3))),

Ql=(m+me)-q1dd-m-(sin(q3)-ut+cos(q3)-vt)-q3dd-me-e- sin(q4)-q4dd-
m-(cos(q3)-ut-sin(q3)-vt)-q3d"2-me-e-cos(q4) -q4d"2
Q2=(m+me)-q2dd+m-(cos(q3)-ut-sin(q3)-vt)-q3dd+me-e-
cos(g4)-q4dd+m-(-sin(q3)-ut-s(q3)-vt)-q3d"*2-me-e-sin(q4) -q4d"2
Q3=-m:(sin(q3)-ut+cos(q3)-vt)-qldd+m-(cos(q3)-ut-sin(q3)
-vt)-q2dd+(m-ut"2+m-vt*2+jt) -q3dd
Q4=-me-e-sin(q4)-qldd+me-e-cos(q4)-q2dd+(jtetme-e*2) -q4dd

Fy=—F, =—p7,. e T
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Primer 15 Iovesti izvaz za generalisanu silu od sila pogona roboiskog sistema sa
n stepeni slobode.
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ailB. B |=PB 5(40.5, |+ F.0(40,5, )= B,o\40, 5, + £,975, |+ B.8(40,3, )=

5140, +£,9% [+ B3, 640, )=P,5 ,&"
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GA(Ma M, ) =M ad|T,0%5, |+ M 5(0) =M 7, 64°

GA(M, M, )= 008" = M 5,08 = Opay = M5

[ 4

o o

Qﬂ'.ﬂﬂgi =0.(p) T Cainr) = cafafa T SalM 8,

——

,-,,,.,HPI/IMEI;POBOTA CA 3 CC (R-R-R)

i I;[m] d;[m] m; [kg] Il [m*] 1, [m*
1 0.8 0,3 15 0.8843 0.1687
2 0.4 0,2 8 0.1267 0.04

3 0,3 0,1 5 0.0406 0.0062

& =(001)", & =& =(100)"

0 0 0 0 0 0
A =10t p) =104t B0 =103 A= 0 b pP=1-02f g =1-015
0.8 0 0 0.4 0 0

Jnd. jennaunne kpetama - simbolicki oblik primenom

MATLAB® Symbolic Toolbox
Qp1=1789/10000+320000-cos(q1)*2-cos(q2)*2+320000-sin(q1)"2-cos(q2)"2+12500-cos(q1)"2:
(8-cos(g2)+3-cos(q2) -cos(q3)-

-3-sin(g2) -sin(q3))"2+12500-sin(q1)"2- (8-cos(q2)+3-cos(g2) -cos(q3)-3-sin(q2) -sin(q3))"2) -d2q1+2- (-
320000-cos(q1)"2 -cos(g2)-sin(q2)-320000-sin(q1)*2-cos(g2) -sin(q2)+ 12500-cos(q1)"2- (8-cos(q2)+3-cos(g2)
-cos(g3)-3-sin(g2) -sin(q3)) - (-8*sin(q2)-3-sin(g2) -cos(q3)-3-cos(g2) -sin(q3))+12500-sin(q1)"2-
(8-cos(g2)+3-cos(q2) -cos(q3)-3-sin(g2) -sin(g3)) - (-8-sin(q2)-3-sin(g2) -cos(q3)-3-cos(g2) -sin(q3))) -dq1-dg2+2-
(12500-cos(q1)"2- (8-cos(g2)+3-cos(g2) -cos(g3)- 3-sin(q2) -sin(g3)) - (-3-cos(g2) -sin(g3)-3-sin(q2) -cos(q3))+
12500-sin(q1)"2- (8-cos(q2)+ +3-cos(g2)-cos(q3)-3-sin(g2) -sin(g3))-(-3-cos(q2)-sin(q3)-3-sin(g2)-cos(q3)))
-dq1-dqg3

|
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| Qp3= 0-sin(q1)"2- (-8-sin(q2)-3-sin(q2) -cos(q3)-3-cos(q2) -sin(q3)) - (-3-cos(q2

Tabela 2: Pocetni uslovi sistema

Qp2=(320000 sin(g)*2-siri(q2) 2320000 coster ) 2+320000-cos(q2)"2+1673/1000

GO dg Jdy, o

1 -0.8 0.5
2 0.5 0.5
3 0 -0.5

SIMULINK model neupravijackog robotskog sistema sa tri stepena slobode

mpajekmopuje 4=¢,0,i=123

leH. 6p3uHe G, =q,(0),i=12,3
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Figure la:
Horizontal axis washing machine

Figure 1b:Washing tub assembly
of washing machine with suspension
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| ¢ =xd = =0.d' =y
(DOFs)
.. — s 21— -
position  \/T] fTr=qé+qé+purt+pir
—_ s, 2= | = -
position Tre =4 '€ +4 €+ Py T Pare
ot 1o oyl (a2l (o 2V, 1, (.42
kinetic energy WM £, =2m(s7 +57 )2 77 (¢ +5m(sf. +37. )+ S/ (4)

C m

E;:EC(IAIBl‘lo)ZJr%C(lAzBZ‘Zo)z ch= 2 - 2 ck( lok) A=l el

Q;(l) - Qc(1)=-1/2-c- ((((xbl-ql- val-cos(q3) +val-sin(q3)) *2 +(ybl-q2-ual-sin(q3)-
val-cos(q3))"2)(1/2)-lo)/((xbl-ql-ual-cos(q3)+val-sin(q3))*2+(ybl-q2-ual sin(q3)-val-
cos (q3))"2)(1/2)-(-2-xb1+ 2-q1+2-ual-cos(q3)-2-val -sin(q3) )+(((xb2-q1-
ua2-cos(q3)+va2-sin(q3))*2+(yb2-q2-ua2- sin (q3)-va2-cos(q3))"2)"(1/2)-lo)/((xb2-ql-ua2-
cos (q3) + va2-sin(q3))"2+(yb2-q2-ua2-sin(q3)-va2- cos(q3)) “2)"(1/2)-(-
2-xb2+2-q1+2-ua2-cos(q3)-2-va2 -sin(q3))),

using Symbolic toolbox-a-differential equations of motions WM

Ql=(m+me)-qldd-m-(sin(q3)-ut+cos(q3)-vt)-q3dd-me-e- sin(q4)-q4dd-
m-(cos(q3)-ut-sin(q3)-vt)-q3d*2-me-e-cos(q4) -q4d"2
Q2=(m+me)-q2dd+m-(cos(q3)-ut-sin(q3)-vt)-q3dd+me-e-
cos(q4)-q4dd+m-(-sin(q3)-ut-s(q3)-vt)-q3d"2-me-e-sin(q4) -q4d"2
Q3=-m-(sin(q3)-ut+cos(q3)-vt)-q1dd+m-(cos(q3)-ut-sin(q3)
-vt)-q2dd+(m-ut"2+m-vt"2+jt) -q3dd
Q4=-me-e-sin(q4)-q1dd+me-e-cos(q4)-q2dd+(jte+me-e"2) -q4dd
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Simulation results -tub assembly type PS-03S

x [m] y [m] @, [rad] v, [rad]

0,2 0,4 -0,01 -m/2

—static equilibrium state - impulse response
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0386
[
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Cas [sek]

~ Angular change

———

e 9 =0(1)

for the angular speed » = 1000 rev/min
=104,72 rad/s ,(frequency 16,67 Hz

Displacement Y [m]

W T L

006 : S . M— —
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0
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Rotation ¢ [rad]

-0,04

2 4 6 8 10 12 14 16 18 20
Cas [sek]
03935

0.3930 |-~

0.3925 |-
0.3920 f--
0.3915

03910 |-+

03905 |- f+--

0.3900

0.3895 f--

0.3890 f----

0.3:

885 - T - -
0.26900.2695 0.27 0.2705 0.271 0.2715 0.272 0.2725 0.273 0.2735 0.274
Displacement X [m]
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