Calculo de la posicion del porta-herramienta del
robot ABB IRB120 en RoKiSim

ABB_IRB120b.xmcd

Analisis de la cadena cinematica de un robot ABB IRB120

Considere la ecuaciones de las transformaciones geométricas:

Reference Frames

World frame (w.r.t. ref, 0) | 0.00 m=, 0,00 mm, 0.00mm, 2.00°, 0.00°, 0.50°

Tool frame  (w.r.t. ref. &) | 0.00 e, 0.00mm, 0.00mm, 0.00%, 0.00% 6,00
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£ werid (G A atirane.
Hopse (1 2 F3 F4+ Es s

®oH oA

Joint Jog
LA U
LR
e

W €
g -1 4
B 00 €

> 0%

> 10*
LT
> 400t

e
g
o e
o e

.o @

Cartesian Jog

Posithon (oo fame w.ot. workd frase)
374,000 mm, 0.000 mee, 620,000 mm

Orientation {mo fame w.ct. workd frame)
Euler angles:; 00007, 90,0007, 0.000%

Cputerraons: SURTLL 000000, B.FOIL. 0,00000

Configurations (3,6,.8,8,6,8)

17 = 0,00, 0,00, D.00%, 0,00, 0.00%, 0.00°

| Tool fame

Warnlater: norg
Hotaton sbout

Descargue el programa de simulacion

Cargue el robot default (ABB_IRB120.xml)

Del menu FILE, remueva la herramienta
Presione INIT para resetear la posicion del robot

Copie los valores angulares de esta hoja de MathCAD en cada articulacion del robot

Una vez en posicion, observe la posicion resultado de esta hoja de calculo y comparelo

con el de la simulacidon RoKiSim

Por razones de calculo, es posible que en algunos casos los resultados sean los

valores complementarios

Traslacion

T(Ax,Ay,Az) =

1 00 Ax
010 Ay
001 Az
000 1

Rotacion en el eje X

Rx(6) =
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Calculo de la posicion del porta-herramienta del ABB_IRB120b.xmcd
robot ABB IRB120 en RoKiSim

DEL MANUAL DEL ROBOT

Dimensions IRB 120-3/0.6

L:=[290 270 70 134 (302 — 134) 721"
290
270
70
L =

134
168
72

x0S00000256

Position Description

A Minimum turning radius axis 1 R=121 mm

8 |k saring voclhsizods 3 B4 et

c Minimum turning radius axis 4 R=70 mm
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Calculo de la posicion del porta-herramienta del
robot ABB IRB120 en RoKiSim

ABB_IRB120b.xmcd

POSICION #0

DUMMYEO I Rrokisim 1.7
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Reference Frames

World frame (w.r.t. ref. 0) ‘ 0.00 mm, 0.00 mm, 0.00 mm, 0.00°, 0.00°, 0.00°

Tool frame (w.r.t. ref. 6) ‘ 0.00 mm, 0,00 mm, 0.00 mm, 0.00°, 0,00, 0,00

Show reference frames
World [ Tool [ alljnone
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Cartesian Jog

3

Position (tool frame w.r.t. world frame) Tool frame

| Xy z
Translation along ®00

‘ 374.000 mm, 0.000 mm, 630.000 mm

Rotation about [e]e]e]

Orientation (tool frame w.r.t. world frame)

Var e \
Euler angles: 0.0009, 90,0002, 0.000° \
(
\t?
—

Configurations (8,6,6,6,6,6,)

Ll

(17 - 0.00%, 0.00%, 0.00%, 0.00%, 0.00%, 0.00°
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Calculo de la posicion del porta-herramienta del
robot ABB IRB120 en RoKiSim

ABB_IRB120b.xmcd

POSICION #1

1 Rokisim 17

File View Joystick Options

DUMMY
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TCP := Q(6 =
A6) 539.254
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Help

Reference Frames

World frame (w.r.t. ref. 0) | 0.00 mm, 0.00 mm, 0.00 mm, 0.00°, 0.00%, 0.00° ‘

Tool frame  (w.r.t. ref. 6) | 0.00 mm, 0,00 mm, 0,00 mm, 0.00°, 0.00°, 0.00° ‘

Show reference frames
World [ Tool [ allfnone

DH DHM
oease) (11 2 O3z a4 s s 9 ®
Joint Jog Tnit,
B -165° € > 165°
8: -1100 € > 1100
By -a0° € > 70°
By -160° < > 160°
B; -120° € > 120°
Bg -400° < > 400°
Cartesian Jog
Position (tool frame w.r.t. world frame) Tool frame -

XYz
|85‘847 mm, 159.505 mm, 539.254 mm | Translation along @OO

Rotation about [e]ele)

Orientation (tool frame w.r.t. world frame)

v g ( ot
Euler angles: -174,4219, 65,3239, 1565529 / A
.
N

Configurations (8,6,6,6,8,6)

(17) > 77.00%, 40.00%, 40.00%, -60.00%, 50.00%, §0.00° -
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Calculo de la posicion del porta-herramienta del
robot ABB IRB120 en RoKiSim

ABB_IRB120b.xmcd

POSICION #2

DUMMY [T
10 File View Joystick Options
25
0:= 45 -deg
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228.085
(35 | 85611

TCP := Q(0) "~ =
o 239.125

1

Help

Reference Frames

World frame (w.r.t. ref. 0) | 0.00 mm, 0.00 mm, 0.00 mm, 0.002, 0.00°, 0.00° ‘

Tool frame  (w.r.t. ref. 6) | 0.00 mm, 0.00 mm, 0.00 mm, 0.00°, 0.00°, 0.00° ‘

Show reference frames
World [ Tool [ alifnone

Coase) (11 2 Mz 4 s Hs Orn  @E

Joint Jog

8 -165° €

8; -110° €

8y 90° €

B; -160° €

By -120° €

Bg -400° €

Cartesian Jog

Position (tool frame w.r.t. world frame) Tool frame -

| XYZ
Translation along [Clele]

|228.D85 mm, 85.611 mm, 239.125 mm

Rotation about [e]ele)

Orientation (tool frame w.r.t. world frame)

Euler angles: 80.474°, -37.613%, -128.793°

Configurations (8,6,6,6,68,6)

(17) -> 1000, 25.00°, 45.00°, 40.00°, 75.00°, 60.00° -
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Calculo de la posicion del porta-herramienta del
robot ABB IRB120 en RoKiSim

ABB_IRB120b.xmcd

POSICION #3

DUMMY

I RoKisim 1.7
File View Joystick

70
180

75.845
(3 | 81.226

TCP := Q(0) ~ =
AO) 713.401

1

Options

Help

Reference Frames

World frame (w.r.t. ref. 0) ‘ 0.00 mm, 0.00 mm, 0.00 mm, 0.00%, 0.00¢, 0.00° ‘

Tool frame  (w.r.t. ref. 6) ‘ 0.00 mm, 0.00 mm, 0.00 mm, 0.00%, 0.00%, 0.00° ‘

Show reference frames
World [ Tool [ alljnone

Coesss) [t 2 3 04 Os Me Qpx  @nim
Joint Jog

B -165° € > 155

B -110° € > 1100

B 0% € > 7200

g -160° < > 160%

B -120° € > 120°

8 -400° € > 400°
Cartesian Jog

Position (tool frame w.rt. world frame) Tool frame -

‘ Xyz

Translation along [Clele}

‘75.845 mm, 31.226 mm, 713,401 mm

Rotation about [ele]e]

Orientation (tool frame w.r.t. world frame)

70N,
Euler angles: 89.539°, 48.904°, 126.771° if \
|
.

Configurations (8,6,6,,6,8,86,)

(3) -> 70.00%, -35.00%, 0.00°, -40.00%, 70.00°, 180.00° -
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Calculo de la posicion del porta-herramienta del
robot ABB IRB120 en RoKiSim

ABB_IRB120b.xmcd

POSICION #4

DUMMY
70
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-deg

202.655

(3 | 415532

303.873
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I RokKisim 1.7

File View Joystick Options

Help
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Reference Frames

World frame (w.r.t. ref. 0) ‘ 0.00 mm, 0.00 mm, 0.00 mm, 0.00°, 0.00°, 0.00°

Tool frame  (w.r.t. ref. 6) ‘ 0.00 mm, 0.00 mm, 0.00 mm, 0.00°, 0.00%, 0.00° |

Show reference frames
World [ ool [ allfnone

Ooease) 1 Oz O3 04 Os Hs ©o#  OphM
Joint Jog

B -165° € > 165°

B 1100 < > 1100

By 800 < > 700

By -160° € > 160°

Bg -120° € > 1207

Bg -400° < > a00°
Cartesian Jog

Position (tool frame w.r.t, world frame) Tool frame -

| XY Z
Translation along ®00
Rotation about Q00

202,655 mm, 415.532 mm, 303.872 mm

Orientation {tool frame w.r.t. world frame)

Euler angles: 126.262°, 33.470°, 150.862°

Configurations (8,6,6,6,6,8)

(1% -> 70.00%, 40.00°, 0.00°%, -55.00%, 55.00°, 150.00° -
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Calculo de la posicion del porta-herramienta del

robot ABB IRB120 en RoKiSim

ABB_IRB120b.xmcd

Resultados

CUADRO EXPERIMENTAL

b
o
B

de robots / Robdtica

TCP RoKiSIM Quaternion RoKiSIM TCP MathCAD Quaternion MathCAD
Posicion 6, 62 [ 6s Bs Bs X Y z @ i i k X Y z ] i i k
0 0 0 0 0 0 0 374.000 0.000 630.000 0.70711 0.00000 0.70711 0.00000 374.000 0.000 630.000 0.70700 0.00000 0.70700 0.00000
1 77 -40 40 -60 50 80 85.847 159.505 539.254 0.51947 -0.14965 0.81800 0.19658 85.847 158.505 539.254 0.51900 -0.15000 0.81800 0.19700
2 10 25 45 40 75 60 228.085 85.611 238.125 0.50007 -0.56168 -0.65777 0.04232 228.085 85.611 238.125 -0.50000 0.56200 0.65800 -0.04200
3 70 -39 0 -40 70 180 75.845 81.226 713.401 0.02889 0.70838 0.44152 0.54993 75.845 81.226 713.401 0.02900 0.70800 0.44200 0.55000
4 70 40 0 -55 55 150 202.655 415.532 303.873 0.35747 0.35429 0.85953 0.08893 202.655 415.532 303.873 0.35700 0.35400 0.86000 0.08800
Prof.Dr.Elopez@gmail.com 8 Cuerpo Académico Sistemas

Integrados de Manufactura




