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Introduccion: Robdtica

Simatic Robot integrator: Kuka, Denso, Staubli, Yaskawa
Ejemplo de aplicacion: programacion online
Programacion estandarizada

Ejemplo de aplicacion: programacion libreria MX Automation

ﬂ Integracion con UR

Unrestricted © Siemens AG 2020



Contenido SIEMENS
Ihg«ehuf\ty‘for(,{fe

Introduccion: Robdtica

Simatic Robot integrator: Kuka, Denso, Staubli, Yaskawa
Ejemplo de aplicacidén: programacion online
Programacion estandarizada

Ejemplo de aplicacion: programacion libreria MX Automation

Integracion con UR
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Robotica en TIA Portal SIEMENS
Tendencia de mercado lngenuity for Life

Razones del crecimiento
de mercado de robot

Incremento del grado de
| | | | | | | | | | | | | | | | . o
@ automatizacion

— — — — Innovaciones técnicas

Disefilos mas compactos

Uso en gran variedad de
industrias

Robots como parte de la factoria

digital

A e A
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Robdtica en TIA Portal
Robot - Areas de aplicacion

SIEMENS
Ihg,ev\uf(y‘{or(/t‘fe_

Aplicaciones de Teaching

Aplicaciones de Simulacion
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Robotica en TIA Portal SIEMENS
Ejemplo de Handling lngenuity for Life

HANDLING

——
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Robotica en TIA Portal
Linea de automatizacion

SIEMENS
Ihg,ev\uffy‘for&‘fe_

Llenado Cierre Handling Pegado Rotacion Pegado Etiguetado Paletizado
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Motion Control con Objetos tecnologicos SIMATIC
Control de velocidad, posicionamiento, sincronismos, etc.

SIMATIC Motion Control
con Objetos Tecnoldgicos

“ Technology object
Comportamiento eje

R | PLCopen Blocks

conirol Instrucciones Motion

control

HWOE2
"MC_FOWER_DE"
FC_POWER
@)%
EN ERG
AOE1T Status — ...

"Synchronous Ais_1" s

false == Enable

Busy — -
Errar ==...
1 StartMode Errorld — ...

0~ StopMaode

WDEI
"M C_MOVERELATIVE_DB"

L~
M\

MC_MOVERELATIVE

OB MC-Interpolator
Interpolador | B s

HDE1 Done =—...

! Busy —

CommandAborted =
Error —...
rrofd — .

OB MC-Servo
Controlador posicion
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SIEMENS
lngenuity for tife

DB
"MC_MOVEVELOCITY_DE"

MC_MOVEVELOCITY

=)
EM EMO
%051 Invelocity =1

"Synchronous, firis 1" — s Busy —i...
false — Execure Comrnan daborted =1

1000 — welocity Errar =1
1.0 — jceeleration Errorld — ...

1.0~ Deceleration
10— Jerk
U~ Direction
false — current
e — PositionControlled

WDES
"MC_GEARIN_DE"
AC_GEARIM

(%

EM EMC
4OEBG InGear =—...
Fositionin gebuxis_1 Mast Busy —...
4OE1 CommandAborted = ...
"Synchronaus, Az _1" Slave Error = ..
false — Execute Errorld

1 RatioMumerator
1 RatioDenaminator
-1.0 — Acceleration

-1.0 — Deceleration
1.0 — Jerk
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Introduccion: Robdtica

Simatic Robot integrator: Kuka, Denso, Staubli, Yaskawa

Ejemplo de aplicacidén: programacion online
Programacion estandarizada

Ejemplo de aplicacion: programacion libreria MX Automation

Integracion con UR
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Simatic Robot Integrator SIEMENS
Seleccidon de Robot lngenuity for Ufe

Diferentes robots para la misma tarea (especialmente aplicaciones handling)

Robots de diferentes fabricantes se pueden usar para muchas aplicaciones.
Criterio de seleccion: Carga, Precision, Dinamica, Coste, Ingenieria
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Simatic Robot Integrator SIEMENS
Software de ingenieria de Robot lngenuity for Life

Cada fabricante de robot tiene su propia herramienta de ingenieria

| i 30 View | ) st 55¢

calischesnitassniel e G
- CLAS o 'ITITLE "Sample Pxogxau 01" K R I
W T r I
":‘,'_". L les " ";':_ & ' IProject Sa’p‘e Project 1 F I 000 188001 5- ety | bove Mool | KSofe Nimgu 5ot | @)
| g \ e e % @ ' IVersion 13 @
1 3 + Wbt v ' thuthor i DENSO Rebotics, Germany .
B - - L 6771) 7] @ 'iCreation : o 20/03/2014
© S A0 - . 4 & Conrober) (= L : 4
ST amana—raden u £oéo " 'c"arqe.', 1 20/03/2014 o
& lvare 3 Ve 5 =
¥\ . - B o & aa et =
¥ howle pe = 4 % ool o
St P > 5op o
Biwed e P . — o
e B » *Gba -
pe @
it -, nn snmsnasssssssssessnnsenss "
L ) o
- o * TRKEARM B
< "
e e oo, L MOVE P, €P J HomePosition ' Move to Home Position B
] Harr F -
s cznn part r " L]
,v APPROACH P, ¥ tion, &P 50 ! Approach Pick Position
Fowst = MOVE P,0P P F ! Move to Pick Position B
15 o » DEPART P, €P S0 ! Depart from Pick Position o
Tt PR —— - R — R S
[ A——n .on — s o .
r Al 3 s »
(OO 3 - 20view -1 |25 [ RIE ¢ B 3
s N B onma R 3D view loaded, hardmare accelerated picking is OFF (et =, APPROACI:! 50 Approach Place Position
- o o - MOVE P, ! Move to Place Position
oum—— R sh s »  DEPART P ' Depart from Place Position
o e L PP WP '
‘ | JM‘\ - b g o e b A b 7 BN e ®
W Pemvestse I S e+ 8 0 28 »
—_— v et rer I e :.u., ‘ % MOVE P, 0P J_HomePos ! Move to Home Position
s ¢ e ey SN UMK 1 Dusiaraann hosovel OH6: Alpha: 0" Beta: 0" 1ea0:b~wuﬂc7m'—\ venss; \agger: »
| " » 631
(0 0 v g 448 i e e OB B8

WorkVisual Robot Suite Wincaps
KUKA STAUBLI DENSO

No es facil familiarizarse con herramientas de software de otros fabricantes
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Simatic Robot Integrator SIEMENS
Paneles de operacion de Robot lngenuity for Life

Cada fabricante de robot tiene sus propios paneles de operador

SmartPad Teaching Pendant Teaching Box
KUKA STAUBLI DENSO

Se necesita proceso de aprendizaje para adaptarse a los paneles de los diferentes fabricantes de robot!
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Simatic Robot Integrator SIEMENS
Expertos diferentes lngenuity for Life

Fabricante XYZ

EXPERTOS PLC EXPERTOS ROBOT

J
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KUKA DENSO STAUBLI YASKAWA
Experto Experto Experto Experto



Simatic Robot Integrator SIEMENS
Motivacion — No importa el fabricante lngenuity for Life
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Simatic Robot Integrator SIEMENS
Requisito (OEM o cliente final) lngenuity for Life

Q 1 plataforma de ingenieria

1 controlador

1 panel de operador

Estandarizacion

o

Seleccidn Flexible de robot

o+
o+
o+
o+

L%
o

o
—1
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Simatic Robot Integrator SIEMENS
Nuestra respuesta: Libreria de Robot en TIA Portal
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Simatic Robot Integrator SIEMENS

2 mundos separados lngenuity for Life
SIMATIC Kinematics :
AR
o‘.\:\
Engineering )
Robot Software _
program | 00 "
Isd 13
S g B
° ) 2
Machine operation Machine program Robot controller Operating Robot
I I device ‘
_______ T SR SUPUY SRR
PROFINET
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Simatic Robot Integrator SIEMENS
Robots 5-6-ejes- Integracion Programa lngenuity for Life

SIMATIC Kinematics

LN ¢

\"\1\
L

X

X FHP
) | —
Operacion de maquina Programa de maquina Controlador de Robot Robot
! y robot I

Operacion de Robot
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Simatic Robot Integrator SIEMENS

Librerias disponibles para TIA Portal lngenuity for Life
A iprarias para | KUKA Staubli Denso Yaskawa Motoman
control de
robot
TIA Portal
l'rl' II
I~
S7-1500 CPU , : . .
1 1 1 I 1
! PROFINET | i ! :
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Simatic Robot Integrator SIEMENS
Ejemplo de aplicacion Siemens lngenuity for Life

* No programacion en la
hel’l’amlenta de Ingenlerl’a Application Name | Robot Control
del fabricante del robot Roborz 0 S 1R Ex rar e

@) Robot Power Cartesian Position Axis Position
Power

* "Ready-to-use"

Ejemplo de programa en x oo //‘ oo e
mEk ’ I . A2 78.19° ot
TIA Portal para la 2 wotmm N G 5
1A obot is ready to move A +180.00° LY +/0. o\
operacion del robot — s 000 s
Reset C -180.00° AS 40121
- HMI faceplates - 2 - I
independiente del
farlcante del robot Error IDs and Control Priority Parameters Home Position
Robot interpreter 0 Active last no 1 X Y 7
+ Es posible la creacion e ’ oo ; 260.00mm | 000mm | 550.00mm
completa de la trayectoria Oniine L. version 213 5 ’ ‘
180.00° 0.00° 180.00°

del robot con SIMATIC Offine Lib.version 213

IP Adress robot controller 10. 17. 2. 112
HMI s

Active IPO Mode Flange ~
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Simatic Robot Integrator SIEMENS
Pantalla de inicio para robot de KUKA y DENSO lngenuity for ife

SIMATIC panel de operador SIMATIC panel de operador

Pantalla de inicio para KUKA Pantalla de inicio para DENSO

Application Name | Robot Control Application Name | Robot Control

.. Tool : 0
Robot 1 Base : 0

AUX Tool :0

100 % . User Name Robot1 : Work :0 100 % o User Name

0} Robot Power On Cartesian Position Axis Position 0} Robot Power On Cartesian Position Axis Position
Fower Fower
X  +390.00mm Al +0.00° +210.00mm J1 +0.00°
I
Y 0.00mm
T - A2 90.00° A +0-00mm 2 203
o o
B 0.00° o o
= A4 -0.00° 0.01° A J4  +0.00¢
A5 +90.00° -180.00° J5 +83.14°
s 2 n
b 4 Y
Error IDs and Control Priority Parameters Home Position Error IDs and Control Priority Parameters Home Position
Robot interpreter 0 Active last no 0 52 Y z RC8 Error ID 1 0 Active last no 0 52 Y z
Submit Interpreter 0 Last order ID 23 390.00mm | -0.00mm 670.00mm RCS Error ID 2 0 Last order ID 0 259.50mm | 0.00mm 515.50mm
Robot PLC 0 Queue count 0
A B C RC8 Error ID 3 0 Queue count 0 RX RY RZ
Online Lib. version 2. 1.3
180.00° 0.00° -180.00° RCS Error ID 4 0 Online Lib. version 2 0.0 180.00° 45.00° 180.00°
Offline Lib. version 2 s &
IP Adress robot controller 10. 17. 2. 80 RC8 Error ID 5 0 Offline Lib. version 2. 0.0
KRC4 T T2 AUT Active PO Mode Flange 4 RC8 MAN P Adress robot contraller 10, 17. 2. 80 SEl AR TR
Home position

Puedes ver diferencias?
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Simatic Robot Integrator SIEMENS
Elementos alrededor del robot lngenuity for Life

000

L

Panel de
operador Robot

J) Camara

Controlador
Robot

v
4

Cinta de transporte Sensores
drives

Controlador de Robot como control central de la celda
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Simatic Robot Integrator SIEMENS
Unificando automatizacion y robdtica lngenuity for Ufe

CPU1500F

I

_ v

KTP900F Cinta de transporte  ET200SP P 27 4 KR C4
drives

Integracion: Ingenieria mas eficiente y major diagnostico!
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Simatic Robot Integrator SIEMENS
Safety Integrated lngenuity for ife

KR C4 Safe Operation
Simatic Failsafe PLC m—

’
7 °
5 prosate
4’///////////////////////////////////////////////////////////////////////////////////////////////////////////// /.
¥  Network 3: MotHaltaktiviers-Not Halt excern Globale Parameter
b 0 =Externer NOT-HALT ist aktiv...
Bis Trama de Saitiy T AT ®

%WQ100.1

"0_Externer_Mothalt®
Justagereferenzeingang an Steuerschrank

“Wo .0 . . .
“NotHalt” — — . I Simatic Failsafe PLC Kartsicha Mamalgeschwindakat 10000 | frmis]
. Reduzierte kartes. Geschwindigksit 30000 | [mm/s]
. Profisafe

Reduzierts kartes. Geschwindigksit T1 250 | [mm/s]

%Q100.2
"0_Bedienschut?”
= KR C4 Safe Operation | aes aut Defat were |

“Usersafe’]—
BN

¥  Network 4: Bedienerschutzoffen -Schneller Nothalt mit fester Rampe

} 0=EBedienerschutzist nicht aktiv, z B. Schutzir...
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Simatic Robot Integrator
Configuracion

Setup con S7-1500

=

Operacion
maquina

A

g
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S7-1500F
Controlador
Robot

Operacion
Robot

KTP900F Mobile

Panel

SIEMENS
lngenuity for tife

Pasos para laintegracion

Instalar la libreria de funciones y el intérprete en
la controladora del robot;: MX Automation

Establecer la conexion entre el roboty el PLC

Definir el nombre Profinet y la direccion IP de la
controladora del robot en el “ejemplo de
aplicacion”

Ajustar F_Dest _Add en la controladora del robot

Cargar el ejemplo de aplicacion
al SIMATIC S7-1500



SIMATIC Robot Integrator
De un vistazo

SIMATIC Robot Integrator

i

r
rr
r

SIMATIC HMI S7-1500 CPU
PROFINET
) ()
— ’
Interpolacion de
cies RIS @

Controlador Robot Robot industrial

No se require experiencia especifica en programacion de robot!
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Funciones

Modo Jog

Teach-in de puntos path
Creacion de trayectorias (online)
Validacion de trayectorias
Cambiar datos de configuracion
(online)

Beneficios

Programacion de Robot en
\ 4 TIA Portal

Programacién uniforme
con SIMATIC HMI — para
diferentes robot




Contenido SIEMENS
Ilf\g«ehuf\ty‘for(,{fe

Introduccion: Robdtica

Simatic Robot integrator: Kuka, Denso, Staubli, Yaskawa

Ejemplo de aplicacion: programacion online

Programacion estandarizada

Ejemplo de aplicacion: programacion libreria MX Automation

Integracion con UR
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SIEMENS
SIMATIC ROBOT INTEGRATOR lngesuity for Life

SIMATIC ROBOT INTEGRATOR

- Manejo interfaz HMI, Panel de mando, teaching de puntos y generacion de paths
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Introduccion: Robotica
Simatic Robot integrator: Kuka, Denso, Staubli, Yaskawa

Ejemplo de aplicacidén: programacion online

Programacion estandarizada

Ejemplo de aplicacion: programacion libreria MX Automation

Integracion con UR
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Robdtica en TIA Portal
Programa de Robot — Diferentes fabricantes

SIEMENS
lngenuity for tife

=) ADPalFuell.pcs | 2 ADMoveCalcper” 2 Prol.pcs]_ PTR X1 Y1 21 Mit den Handvertahrtasten den Roboter in
01 ' ITITLE "Prol I A1 B1 C1 die Warteposition fahren und die Postion
! rol.pcs teachen,
02
02 sub Main GRF 1 AUF Den Graifer atfnen
o4 Takehrm EKee
) P WRT E1 H Auf ein Teill warten
05 MOVE F,@0 J[0] ) ) )
{High-Signal an Eingang 1)
08 LPPROACH P,P[1],530
o7 MOVE L,Q@0 P[1] PTR X2 ¥2 72 Teil antahran
08 MOVE L, @0 P[2] - P-IEZBS cz .
09 MOVE L, @0 P[3] Teil grafen
10 MCOVE L,@0 P[4] PTP %3 ¥3 Z3 Werkzeugmaschine anfabren
11 MOVE L,@0 P[3] A3 B3 C3
12 MOVE L,Q@0 P[&] LIN X4 ¥4 24 Teil einlegen
Ad B4 C4
13 MOVE L,@0 P[7]
GRF 1 AUF . .
n MOVE L, @0 P[8] Den Greifer affnen
= MOVE L,@0 P[1] LIN X5 ¥5 25 Arm aus der Maschine herausfahren
16 DEELRRT L, =0 A5 Bs Chk
- 5 141 Maschine starten (Impulsausgang 1 setzen)
12 MOVE P,Q@0 J[O0
1 End Sub ! Lol WRT E2 H Auf Ferligmeldung warten
n {High-Signal auf Eingang 2)
20
- LIN X4 ¥4 Z4 Fertigtel anfahran
22 Ad B4 C4
GRF 1 ZU Fertigtel greiten
LIN X5 ¥5 7§ Arm aus der Maschine herausfahren
As BS 5
FTP ¥6 Y& Z& Ablage anfabren
AB BB CB
GRF 1 AUF Tail ablegen
EMD HP 1
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Robotica en TIA Portal

Programa de Robot - TIA Portal

#5tep

Unrestricted © Siemens AG 2020

IN1
INZ

#Move_to_hore_position

%FB923

“KRC_MowveAxis Abzolute™

o= EN

#AxsGroupldx

AxisGroupldx
ExecuteCrnd

#t_Home_Position
#5t_Velocity
#51_Acceleration
#ApO

-
2

AxisPosition
Velacity
Acceleration
Approximate
Bufferiiode

#51ep — IN1
20— N2

Busy — #tdummy
Active = #tdummy
Done — #tdummy
Aborted — #rdummy
Error — #tdummy
ErrorlD — #tdummy_w

ENO

#Move_to_home_position Busy —

Int

#5tephode =0 3:

MOVE

#Frepickposition
WB921
"KRC_MoveDirectAbsolute™

. =—EN

#AxisGroupldx

AxisGroupldx

ExecuteCmd

PDB904.DBX536 0
"MxADEPosition” KRC_
AxdsGroupRefArr[1].
FositionArray[6] EGFOS
#5t_Velocity
#5t_Acceleration
#Coordsys

#Apo

2

Busy — #rdummy

Fosition Active — #tdummy

i 0UT1 #5tep

Velocity Done == #tdummy
Acceleration Aborted — #tdummy
CoordinateSystem Error — #tdummy
Approximate ErrarlD — #tdummy_w
Bufferhode END

#Prepickposition.Busy —
#5tephiode =0 3k

SIEMENS
lngenuity for tife

MOVE

#5tep




Robdtica en TIA Portal
Estandarizacion PLCopen

KRC_MovelineaAbsolute

AxisGroupldx Busy
ExecuteCmd Active
Position Done
Velocity Aborted
Acceleration Error
CoordinateSystem ErrorlD
OriType
Approximate
QueueMode

:

O Q
ontr3

SIEMENS
lngenuity for tife

KUKA: mxAutomation

VAL_Move
bExecute bBusy
bJointPosition bActive
bJointMove bAborted
bDisableBlending bError
bDatabaseUse bDone
nBankID nReport
nFirstJointPointldx nMotionlD
nLastJointPointldx
nToolldx
nMdescldx
stRobot <y

MC_MoveLinearAbsolute

AxisGroupldx

Execute ComDone
Position ComBusy
Velocity Busy
Acceleration Active
CoordinateSystem Done
OriType CommandAborted
Approximate Error
QueueMode ErrorlD

Staubli; UniVal PLC

RC8_MoveC

CmdSlave Done
Execute NextOptionPermit
PassStartDisplacement Busy
PosVarType Active
RelayPosVarNo Error
PurposePoseVarNo ErrorlD
NextOption ErrorlDEX
MotionOption
TimeOption

F -

IOty
ontr3

MLxRobotMovelLinearAbsolute

Enable Sts_EN
Robot number Sts DN
Targetposition Sts IP
Targettype Sts_AC
Blendfactor Sts PC
Blendtype Sts_ER
Speed PercentComplete
UseRotationalSpeed

SpeedUnits

Acceleration il
Deceleration b

O Q
ontr3

Denso: CommandSlave

Yaskawa; MotoLogix

MC_MoveLinearAbsolute

AxesGroup

Execute Done
Position Busy
Velacity Active
Acceleration CommandTranferred
Deceleration CommandAborted
CoordSystem Error
BufferMode ErrorlD
TransitionMode MotionID
TransitionParameter

MC_MovelinearAbsolute

AxesGroup

Execute Done
Position NextOptionPermit
Velocity Busy
Acceleration Active
Deceleration CommandAborted
CoordinateSystem Error
BufferMode ErrorlD
TransitionMode

TransitionParameter

MLxRobotMovelLinearAbsolute

Enable Sts_EN
Robot number Sts DN
Targetposition Sts IP
Targettype Sts_AC
Blendfactor Sts PC
Blendtype Sts_ER
Speed PercentComplete
UseRotationalSpeed

SpeedUnits

Acceleration
Deceleration




Robotica en TIA Portal SIEMENS
Programa ejemplo lngenuity for Life

KUKA
Robot Controller KR C4

SIMATIC
PLC
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Robotica en TIA Portal SIEMENS
Programa ejemplo lngenuity for ife
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Robotica en TIA Portal SIEMENS
Diagnostico — Configuracion de mensajes PLC lngenuity for Ufe

$ 14:53:29 09.02.2015 K Es wurden zu viele Variablen (Powertags) projektiert! 1]
$ 140000 14:53:15 09.02.2015 K Verbindung aufgebaut: HMI_Verbindung_4, Station 192.168.214.50, Baugruppentrager 0, Platz 1. 0
$ 110001 14:53:13 09.02.2015 K Wechsel in die Betriebsart 'Online’. 0
$ 70018 14:53:13 09.02.2015 K Benutzerverwaltung importieren erfolgreich beendet. 0
$ 70022 14:53:13 09.02.2015 K Benutzerverwaltung importieren gestartet. 0
NA 57 08:27:18 20.10.2012 K Roboteri:::>> 68 Keine Fahrfreigabe vorhanden 0
NA 56 08:27:18 20.10.2012 K Roboterl:::>=> 27004 Bremsentest erforderlich 0
NA 55 08:27:18 20.10.2012 K Roboteri:::=> 15047 Justagereferenzierung angefordert (intern) 0
i
#Program_Alarm_11
Program_Alarm
v et N
false =——ig|G Error b=— ...
LDT# 1970-01-01-00:00:00 —4 TIMESTAMP Status b— ---
- =i5D_1 — ENO f—

®
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Robdtica en TIA Portal
Diagnostico — Mensajes via UDP

Application Name | Robot Control

Robot 2 siemens

Message

1 Robotinterference and in active state of the program!; 5; State; Add

2 Robotinterference and in active state of the program!; 5; State; Removed
3 STOP due to software limit switch + A2; 1211; Quitt; Add

4 Dynamic braking active; 108; State; Add

5 Drives have been discharged (reason: $DRIVES OFF); 3186; State; Add

6 General motion enable; 203; State; Add

Drives off, intermediate circuit voltage still charged; 220; State; Add

Robot
Messages

HMI Bild ,UDP Alarms*

Unrestricted © Siemens AG 2020

SIEMENS
lngenuity for tife

Todos los mensajes KR C4 gue se
envian via UDP, se muestran en el
panel Siemens HMI. El usuario los
puede eliminar en cualquier

momento con

,,KRC_MessageReset“.

5

| | > 1 2
1L mnm

@ 8:40:15 PM 5/30/2014 LOS 120

The logged-on user switched from Operator to Expert.

‘ Confirm all

R

& EEEE@

Module:

ProConOS (ProCon0S)

Name

Run-5State

Ticks per Second
ProCon0sS Systemtick state
ProConO5S Systemtick
ProCon0S RT-Tick
Project-State

Default-Task Cycetime
ProConO5 Project-Source: ZIP-Name
Name of the Boot-Project
Project-Name
Projekt-Configuration

Value Unit
SPS_RUN
1000

1

1563679

0

9

0

None

MP

MP
IPC40_KRC4

SmartPad
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Introduccion: Robotica
Simatic Robot integrator: Kuka, Denso, Staubli, Yaskawa
Ejemplo de aplicacidén: programacion online

Programacion estandarizada

Ejemplo de aplicacion: programacion libreria MX Automation

Integracion con UR
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SIEMENS
SIMATIC ROBOT INTEGRATOR lngesuity for Life

SIMATIC ROBOT INTEGRATOR

- Manejo ejemplo de aplicacién sobre Robot de Kuka, programacioén directa de secuencia de
movimiento utilizando la libreria MxAutomation

Durgatewe. - @
) the Digital Ent

tally integrated Automatior
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VIDEOS/MXautomation.mp4
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Introduccion: Robotica

Simatic Robot integrator: Kuka, Denso, Staubli, Yaskawa
Ejemplo de aplicacidén: programacion online
Programacion estandarizada

Ejemplo de aplicacion: programacion libreria MX Automation

Integracion con UR
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Robotica SIEMENS
Integracion con UR, comunicacion Profinet lngenuity for Life

UR_profinet_demo_V15.1_V16 » Dispositivos y redes

|E‘ Vista topolégica "5&!, Vista de redes
[f Conectar en red 'L? Conexiones | Conexion HM |v| TE‘ % i £ ‘E| Q!
PLC 1 URIODev1
CPU1212C V1.0
PLC_1 |

PN/IE_1 |
PLC_3 URIODev1_1
CFU1511C-1 PN V1.0

PLC_3 | |
PNNE_2
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Integracion con UR, comunicacion Profinet

UR 1 T20 State:

Controller major version (uint)

Robot mode (uint)
Real time machine minutes {uint)

T (Robot) -= O (PLC) - Robot state and safety mode (32 bytes)

Controller minorversion (uint) Reserved

Real time machine milliseconds (uint)
Real time machine days {uint)

Real time machine seconds (uint)
Real time machine hours (uint)
Robot current (float) [A]

Group
Data type (udt file)

Robot
UR_T20 Robot

PW | PR | TB | PB | Reservad
Speed slider fraction (float)
Safety mode (uint) Reserved Safety
NO I RD I PS ] RC ] 55 ISESIRES' ES [ vL | FT | ST | Reserved UR_T20 safety

UR

Standard digital inputs
Analog I/O Types I

T (Robot) -= O (PLC) - 1/Os of control box and tool (68 bytes)

2 T20 10 :

Configurable digital inputs Standard digital outputs Configurable digital cutputs

Reserved
Standard analog input 0 (float) [Aor V]
Standard analog input 1 (float) [A or V]
Standard analog output 0 (float) [A orV]

Group

Data type (udt file)

Standard analog output 1 (float) [A or V] UR l{.g; 105

I/O current (float) [A] -
Euromap67 input bits
Euromapf7 output bits

Euromap67 24V voltage (float) [V]

Euromap67 24V current (float) [A]

Tool mode (uint) Reserved
TDI | Reserved TDO Reserved | TAIT | Reserved
Tool analog input 0 (float) [A or V] Tool
UR_T20 Tool

Tool analog input 1 (float) [A or V]
Tool output voltage (float) [V]
Tool current (float) [A]

Unrestricted © Siemens AG 2020
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Robotica SIEMENS
Integracion con UR, comunicacion Profinet lngenuity for Life

UR 3 120 Jaints: T (Robot) - > O (PLC) - Joint states (104 bytes)

p— UR 5 T20 BitRegisters : T (Robot) -> O (PLC) - General purpose bit registers (8 bytes)

Joint 0 pasition (laat) [rad)

Joint 1 position (Rlaat) rad] Group
Joint 2 pasition (flaat) [rad)
e R ] Bit output registers 0 - 31 Bit registers

Joint 5 position (Rlaat] frad]
Joint 0 velocity (fleat] [radjs]

Bit output registers 32 - 63

Joint 1 welocity (flnat) [rad/s]
Joint 2 welocity (flpat] [rad/s]
Joint 3 welocity (float) (radys)
Joint4 welocity (float) (radys)
Joints welocity (float) [radys)

Joint @ cument (fieat) [A] Joints

Joint 1 eurrent (fieat) [A]

Joint 2 current {float) [] int output register 0 (int)
Joint 3 eurrent (fieat) [A] Int output register 1 (int]
Jointa current (fioat) [A] int output register 2 (int)
Joint 5 current (float) [A] Int output register 3 (int)

Jaint 0 temperature (flaat) [*C]
Joint 1 temperature (flaat) (°c]
Joint 2 temperature (flot) (°c]

int output register (int)
Int output register 5 (int)
Int output register 6 (int)

Joint 3 tamparsturs (flost) [°C]
jaint4 tampersturs (flast) [°C] Int output register 7 (int)
Joint 5 tamparaturs (float) [*C] Int output register 8 fint)
Joint & made (uint) Joint 1 mede (uint) Joint 2 mode (wint) | Joint 3 made (uint) Int putput register § (int)
Joint 4 made uint) Joint 5 mede (uint) Reserved Int output register 10 {int)
It output register 11 int) Int registers

Int output register 12 {int)
Int output register 13 {int)
Int output register 14 {int)
Int output register 15 {int)
Int output register 16 {int)
UR 4 T20 TCP: T (Robot) -> O (PLC) - TCP (76) Int output register 17 (int)
Int output register 18 {int)
Int output register 19 {int)
Int output register 20 {int)

Group

TCP position X (float) [m]

TCP position ¥ (flaat) [m] Int output register 21 (int)
TCP position Z (float) [m) It autput register 22 lint)
TCP position RX (float) Int output register 23 (int)

TCP position RY (float)
TCP position RZ (float)
TCP velocity X (float) [mys)
TCp velocity ¥ (float) [m/s]
TCR velocity Z (float) [m/s]

e walociy FX sl e UR 7 T20 FloatRegisters : T (Robot) -> O (PLC) - General purpose float registers (96 bytes)
TCP velocity RY (float) Group
Téi:;:::‘?;ﬁ;?;;ﬂ Float output register 0 (float)
Tcp force ¥ (float) [N] Float output register 1 (float)
Tep force Z (flaat) N] Float output register 2 (float)
I‘E:::}ﬂifig:::::m Float output register 3 (float)
TP tomus Z oat i Float output register 4 (float)
TCP force scalar (float) [N] Float output register 5 (float)
Float output register 6 (float)
Float output register 7 (float)
Float output register 8 (float)
Float output register 9 (float)
Float output register 10 (float)
Float output register 11 (float) Float registers

Float eutput register 12 (float)
Float output register 13 (float)
Float output register 14 (float)
Float output register 15 (float)
Float output register 16 (float)
Float output register 17 (float)
Float output register 18 (float)
Float output register 19 (float)
Float output register 20 (float)
Float output register 21 (float)
Float output register 22 (float)

Float output register 23 (float)
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SIEMENS
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UR 8 02T Robot 10:

O (PLC) -= T (Robot) - Speed slider and electrical out

Group
Data type (wdt file)

Reserved

Speed slider fraction (float)

Robot

UR__ 02T Robot

Standard digital output mask

AOM

Reserved

Configurable digital output mask

AOCT

Reserved

standard digital outputs
TDOM | Reserved

Sstandard analog output 0 (float) [0..1]
Standard analog output 1 (float) [0..1]

Configurable digital outputs

TDO

Reserved

Outputs
UR_ Q2T I0s

UR 9 02T

O (PLC) -> T (Robot) - General Purpose registers (100 bytes)

Bit input registers 0 - 31

Group
Data type (udt file)
Bit registers

Int input register 0 (int)
Int input register 1 (int)
Int input register 2 (int)
Int input register 3 (int)
Int input register 4 (int)
Int input register 5 (int)
Int input register 6 (int)
Int input register 7 (int)
Int input register & (int)
Int input register 9 (int)
Int input register 10 (int)
Int input register 11 (int)

Int registers
UR_O2T_ints

Float input register 0 (float)
Float input register 1 (float)
Float input register 2 (float)
Float input register 3 (float)
Floatinput register4 (float)
Floatinput register s (float)
Floatinput register § (float)
Float input register 7 (float)
Float input register 8 (float)
Float input register 9 (float)
Floatinput register 10 (float)
Float input register 11 (float)

Float registers
UR_02T floats

Unrestricted © Siemens AG 2020

UR 10 02T Reg2:

O (PLC) -> T (Robot) - General Purpose registers (100 bytes)

Bit input registers 32 - 63

Group
Data type (udt file)

Bit registers

Int input register 12 (int)
Int input register 13 (int)
Int input register 14 (int)
Int input register 15 {int}
Int input register 16 (int}
Int input register 17 (int}
Int input register 18 (int)
Int input register 19 (int)
Int input register 20 (int)
Int input register 21 (int)
Int input register 22 (int}
Int input register 23 (int)

Int registers
UR__ 02T ints

Float input register 12 {float)
Floatinput register 13 (float)
Float input register 14 (float)
Floatinput register 15 (float)
Float input register 16 (float)
Float input register 17 {float)
Float input register 18 {float)
Float input register 19 {float)
Float input register 20 {float)
Floatinput register 21 (float)
Float input register 22 (float)
Float input register 23 (float)

Float registers
UR__02T floats




Robotica SIEMENS
Integracion con UR, comunicacion Profinet lngenuity for Life

.1_V16 » Dispositivos no agrupados » URIODev1 - W = X |Catdlogo de hardware LT 2

UR_profinet_demo_V15

|E Vista topolégica "ﬂ Vista de redes "l" Vista de dispositivos | Opciones I
d¢ [URODev1 V1] v] & ® &[] Sd | [ Vista general de dispositivos | 0
2 [médulo Rack |Slot  Direccié.. Direccié.. .}V | Catélogo |
R | ¥ URIODev1 0 0 | Buscar- ik it
Qe'-i = | b Interface o ox1 | & Filtro Perfil: @
O | 1_T20 State_1 0 1 0.31 .
5 ~ [ Médulo
| 2_T2010_1 0 2 32..99 I 1120 state
| 3120 Joints_1 o 3 100..203 — - 10_02T General Purpose Reg...
| 4_T20 TCP_1 ] 4 204..279 - M2 000
| 5_T20 General Purpose Bit Registers_1 o 5 280..287 - i 3'120 e
| 6_T20 General Purpose Int Registers_1 o 6 288..383 4_120 ==
| 7_T20 General Purpose Float Registers_1 0 7 384..479 - i S_TZO General Purpose Bit R
| RN _ o 5 023 — - 6_T20 General Purpose IntR...
9_02TGeneral Purpose Registers 1_1 o 9 24..123 ] . 7 T20 Ganaral Purosa Float R
10_02TGeneral Purpose Registers 2.1 0 10 124..223 . B'DETMbm o PO
I I [l o_027General Purpose Regis...
; | » [ Médulo de cabecers
<
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Integracion con UR, comunicacion Profinet

Arbol del proyec

<@ Variables

| Dispositivos |
» Fuentes externas E
~ [ Variables PLC 1
@ Mostrar todas las variable 2
‘:‘Agregartabla devariablee —J43
4 Default tag table [46] 4
= [ Tipos de datos PLC 5
B Agregar nuevo tipo de d.. 6
| UR_1_T20_State 7
| ur_2_T20_10 =ls
1| UR_3_T20_leints 9
| UR_4_T20_TCP 10
H| UR_5_T20_BitRegisters 1
E UR_6_T20_IntRegisters | I
I UR_7_T20_FloatRegisters 13
I#| UR_8_02T_Robot_lO 14
| UR_9_02T_Registers 15
| UR__ 02T bits 16
1| UR__02T floats 17
E| UR__O2T ints 18
| UR_o02T_l0s 19
#| UR__02T_Robot 20
| UR_T20_l0s 21
Ii] UR__T20_Rcbot 22
| UR__T20_Safety 23
i UrR_T20_Tool 24
| UR_O2T 25
| UR_T20 26
» L Tipos de datos de sistemi 27
= [ Tablas de observacién yfor... E 28
<| ] I[=10)22
> \ Proyectos de referencia

= DE TH H
Variables PLC

Nombre a

Tabla de variables

Default tag table

State

» Robot

» Safety

10

Joints

TCP

* TCP Position (XY,Z) [m]
TCP Position (X.Y,Z) [m][0]
TCP Position (X,Y,Z) [m][1]
TCP Position (X.Y.Z) [m][2]

TCP Position (RX,RY,RZ) [rad]

TCP velocity (X.Y.Z) [mis]

TCP velocity (RX.RY,RZ) [radis]

TCP force (X.Y.Z) [N]

TCP torque (X.Y,Z) [Nm]

TCP force scalar [N]

Bits

Ints

Floats

v v v v v

¥ URO Default tag table
¥ RobotlO

» Robot
» 10s

¥ Regl
~ Bits

» Register
b Ints
» Floats

Tipo de datos

*UR T20"
UR_1_T20_State
UR__T20_Robot
UR__T20_Safety

UR 2_T20_IO
UR_3_T20_Joints
UR_4_T20_TCP
Array[0..2] of Real

Real

Real

Real

Array{0..2] of Real
Array{0..2] of Real
Array{0..2] of Real
Array[0..2] of Real
Array{0..2] of Real

Real
UR_5_T20_BitRegisters
UR_6_T20_IntRegisters
UR_7_T20_FloatRegisters
"UR_O2T
UR_8_02T_Robot_lO
UR_O2T_Robot

UR_ 02T |0s
UR_9_O2T_Registers
UR_O2T_bits
Array]0.31] of Bool
UR__O2T_ints
UR__O2T_floats

” & Constantes de usuario

H,El Constantes de sistema

Direccién Rema.. Acces .
%10.0 ™2
%10.0

%I0.0

%1240

%I32.0
%1100.0
%1204.0
%1204.0
%ID204
%ID208
%ID212
%I1216.0
%1228.0
%1240.0
%1252.0
%I1264.0
%ID276
%1280.0
%1288.0
%I1384.0
%Q0.0 ™M
%Q0.0
%Q0.0
%Q8.0
%Q24.0
%Q24.0
%Q24.0
%Q28.0
%Q76.0

=]

Escrib... Visibl.. Comentario

o &

RN SRR R R REE]REIE
HENEERARORRAARARRERRORREEE

~fbbbbbbbbbbbbbbbbbbbbbbtLll
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av oen Systomi || optionen
2
v Suchen und ersetzen
: Oatentyp Adrevse o Bectethtungimert  Kummentar
@ gt CURLI_20_Sw. W10 1 al Suchen
@ a Rovot UR_T20_Robot
| B ] Setery leJ'.QE = Mt GEAMT D LicRen
a ct ng2 ‘URS_TRO_ w330 -
« a e Aveyfo.83of . 230 #] 7 Gro8 aemschreibung
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o a Register(7] ool File .
“ a Register(s) LR R N — ’ - N L340 cccc
" a Regratert9] tcol || Program | installation | Move | VO  Log | E -
S SIS s <unnamed> | Command | Graphics | Structure | Variables |
v a Register11] 2ol E.,.,.nm :
— e o ML Assignment Source Borasmen ] I
w a Regsteri13] soci || ¥ Robot Program g
= a Reguter|14] sool B wrte_output_boolean register(o, True )
¥ - Wat: 2.0
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-4 9 i o= Wat: 2.0
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Robodtica

Integracion con UR, comunicacion TCP, Puerto 29999

Command

Return value

Description

Load <program.urp>

On Success:
« “Loading program:
<program.urp="

On Failure:
« “File not found: <program.urp="
e “Error while loading program:
<program.urp>

Returns when both program and associated
installation has loaded (or failed).

The load command fails if the associated installation
requires confirmation of safety.

The return value in this case will be ‘Error while
loading program'.

Play

On success:
e "Starting program”

Returns failure if the program fails to start.

In previous versions this did not happen in

running: false”

On failure: all cases.
» 'Failed to execute: play”
On success: Returns failure if the program fails to stop.
e "Stopped”
St In previous versions this did not happen in
op On failure: all cases.
» 'Failed to execute: stop”
On success: Returns failure if the program fails to pause.
e "Pausing program”
p In previous versions this did not happen
ause On failure: in all cases.
* 'Failed to execute: pause”
Quit "Disconnected" Closes connection
“Shutting down” Shuts down and turns off robot and controller
Shutdown
Running Program running: true” OR "Program Execution state enquiry

SIEMENS
lngenuity for tife



Libreria de Robotica TIA Portal (PLCopen) SIEMENS
Interface uniforme con seleccidn flexible de robot lngenuity for Life

Hoy Manana

Libreria de Libreria de Libreria de
robodtica 1 robotica 2 robotica 3

Interface 1 Interface 2 Interface 3

i~ ™~
£ £

10011010 100 A
011000110001100 10011010

10011010 o11000110001100 %E
100 10011010 N

10011010 100 10011010

01‘1000110001100 011000110001100
0011010 10011010 SIEMENS

'\00110001100 100 Robotics

110001100 )
Library

Interface unificada

™~
d-

}

™~ ‘\9
S 4

Fabricante 1 Fabricante 2 Fabricante 3 Fabricante 1 Fabricante 2 Fabricante 3 Fabricante n
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Programacion de Robot en TIA Portal

Beneficios

Reduccion de
esfuerzo

Reduccién time-to-market
gracias a entorno comun de
ingenieria para
automatizacion y robot

Unrestricted © Siemens AG 2020

Incremento de
eficiencia

Manejo mejorado con
programacién y operacion
unificado

Reduccion de
costes por error

Menos errores transfiriendo
programas a través de
programcién independiente
del fabricante

SIEMENS
lngenuity for tife

Diagnostico global

Teleservicio simplificado
gracias a diagnéstico
integrado



Programacion de Robot en TIA Portal
Links de descarga

Application Name | Robot Control

R Ext -
siemens

I
= Cartesian Position
Power
X +280.00mm
D i\ #175.90mm
ik Z  +505.96mm
e X
bhd Robot is ready to move A +180.00
Y 8 10.00°
| RESET C  +180.00°
S 2
A
T 43
r-'l

SIEMENS
lngenuity for tife

SIMATIC Robot Integrator Download

Robot integration in the TIA Portal allows you to get started straightaway. Once the
robot has been configured, download our application examples. These will then
control the robot straightaway thanks to their ready-to-use functionality. You can
create and run robot paths on the HMI itself — whoever your robot was
manufactured by.

» SIMATIC Robot Integrator for KUKA

> SIMATIC Robot Integrator for standard kinematics + KUKA
> SIMATIC Robot Integrator for DENSO

» SIMATIC Robot Integrator for STAUBLI

> SIMATIC Robot Integrator for YASKAWA

https://new.siemens.com/global/en/products/automation/industry-software/automation-software/tia-

portal/software/robot-integration.html

Unrestricted © Siemens AG 2020


https://new.siemens.com/global/en/products/automation/industry-software/automation-software/tia-portal/software/robot-integration.html

iGracias por su atencion!

Unrestricted © Siemens AG 2020

Webinar Robdtica con Simatic

Alberto Penalba

Responsable Motion Control con Simatic
alberto.penalba donoso@siemens.com
TIf: +34 91 514 76 68 /91 514 70 47

RC-ES DI FA
Ronda de Europa, 5
28760, Tres Cantos (Madrid)
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