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Overview

Welcome to the MachineMotion Al integration guide for Universal Robots! This guide walks you through the setup process to connect, control and create MachineLogic

application with your UR e-Series Robot!

Compatibility Notice

This user guide is compatible for MachineMotion Al only. To access the guide for the previous MachineMotion v2 see the link at the bottom of this page.

1. System Requirements

To program a UR e-Series Robot with MachineMotion Al, ensure you have the following components:

¢ |4 MachineMotion AI Controller

o [ Pendant V3

[ Robot Safety Module

o [/ E-Stop Module with Reset

e L4 UR e-Series Robot with controller

o [ Safety Extension Cables

o [Z URCap Software from Vention (via USB or download)

Note: This list depicts the minimum set of components needed to configure and control your UR e-Series robot with MachineMotion Al.
Your system may have a different set of components according to your safety needs.

2. Hardware Setup

2.1 Components Connection

1. Connect the Robot Safety Module to the MachineMotion Al controller, pendant, and robot controller (As shown in Figure 1).

Pendant V3
CE-TP-014-0000

7
E-Stop Module
= CE-SA-007-0000
g n Robot Controller
|

Safety Extension Cable
CE-SA-102-5001__2

5 Safety Jumper
CE-SA-102-0001

Safety IN Pigtail Cable
CE-CA-105-2000

Robot Safety Module "TO ROBOT" Cable
CE-SA-111-0001

MachineMotion Al
CE-CL-03x-xx00 [l 3

Safety Extension Cable E Robot Safety Module
CE-SA-102-5001__2 CE-SA-016-0001_ 2

Figure 1: Connection Diagram for MachineMotion Al with Robot Safety Module

2. Ensure all safety devices are wired properly and the controller safety wiring is done as per following diagram
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TO ROBOT
Not cannected
Mot cannected
STS_TO_ROBOT 11

STO_TO_ROBOT 11
STO_TD

UR Controller Ethernet Port RESET 12 DRY contact
Safety Anros Fuawat nputs (Cantgue 1 Dighal Ingads il Cutputs ETHERMET TX+ {auto-MDIX)
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j2av || 24v | M| [2ev [} [lov |m][ o] ]| [2av [m] [2av [m] [ov [m]]ov
sio H:’—Jum o ciz |m|[cie |m| [coz|m jcof [m|| [oe [m] [oe [ [poz | os The larger black conductor with a log
zav | m] P 24v |0 | [2av [} [ov [l o ]| [2av [m] [2av [m] [ov [m][ov shall be connected to the earth/ground
ERNY) cia [m][cr [m|[coa]m][cof [m]|[oETm] [or ] [coa[m]|por

UR Contreller IO Interface
Notes

1) CO0 and CO1 are configured as System Emergency Stop
2) If required, CI4 and CI5 are configured as Reduced Mode

FROM ROBOT

3. Power on all devices.

2.2 Robot Controller Safety Configuration

The input & output pins on the Universal Robots controller can be configured as safety pins using the UR Teach Pendant.
1. Navigate to: Installation > Safety > I/O

2. (If needed) Assign to config_in[0], config_in[1] : Reduced Mode
3. Assign to config_out[0], config_out[1] : System Emergency Stopped

Settings Lock by safety password
If the safety settings are locked by a safety password, simply input your safety password then unlock.

By default, Universal Robots safety password is: easybot

R 12 |2 &

Robot Limits
Joint Limits
Planes

Tool Position
Tool Direction
1/0

Hardware
Safe Home
Three Position

Input Signal Function Assignment

config_in[0], config_in[1] Unassigned v

config_in[2], config_in[3] Unassigned v

config_in[4], config_in[5] Reduced Mode v

config_in[6], config_In[7] Unassigned -

Output Signal Function Assignment OsSsD
config_out{0], config_out{1] System Emergency Stop hd O
config_out[2], config_out(3] Unassigned v O
config_out{4], config_out[5] Unassigned w O
config_out[6), config_out[7] Unassigned hd O

Unlock

Lock |

O Power off

Universal Robot Safety 1/0 Configuration
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3. Configure the UR Controller Network

3.1 Set a Static IP

On the UR Teach Pendant:

1. Go to: Menu > Settings > System > Network
2. Set to Static Address
3. Use the following values:

o IP Address: 192.168.5.3

o Subnet Mask: 255.255.255.0

¢ Default Gateway: 0.0.0.0

o DNS Servers: 0.0.0.0

Click Apply.

What would you like to do first?

(1) shutdown Robot

IR =

RUN A PROGRAM PROGRAM THE ROBOT

2

CONFIGURE ROBOT
INSTALLATION

[0 Don't show this message again

O Power off

v—

Select your network method
O bHcp
@) static Adcress
(O Disabled networl

3 Not connected to network!
Network detailed settings:

IP address:

192.168.5.3

Subnet masle:

255.255.255.0

Default gateway:

0.0.0.0

Network

Preferred DNS server:

0.0.0.0

Update

Alternative DNS server:

0.0.0.0

Apply

‘[:3. Power off

3.2 Security Settings

To ensure the connection between the MachineMotion and the Universal Robot can be established properly, validate that the following settings match the following

parameters.

https://portal.document360.i0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢28-c203-44c9-9737-fdbcf32f...
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Go to: Menu > Settings

Security — General Settings

/' Security

General

Documentation - [ Vention ]

Disable inbound access to additional interfaces (by port)

Admin Passwart

@ Power off
o

Security — Secure Shell Settings

https://portal.document360.i0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢28-c203-44c9-9737-fdbcf32f...
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> Preferences Secure St
> Password

> System

v
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ttﬁ’lﬁk“
[4 Enable SSH Access

[F Allow Port Forwarding (when in remote control mode)

Security

General Aulsher
Secure Shell
Services

Permissions

O Password Based O [<ey Based @ Both

Manage Authorized Keys

Label Key type Key

Admin Passward

Unlock

Remove

\1 34 Power off

h

Security — Services Settings

https://portal.document360.i0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢28-c203-44c9-9737-fdbcf32f...
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Please be advised to keep unused interfaces disabled to improve security

Enable or disable inbound access to standard interfaces
Status
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled

Interface

Dashboard Server

Primary Client Interface
Secondary Client Interface
Real-Time Client Interface
Real-Time Data Exchange (RTDE)
Interpreter Mode Socket
Modbus TCP

PROFINET

EtherMet/IP

Services

Unlock

Admin Password
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r Power off

4. Install and Configure the URCap

4.1 Install Vention’s URCap

1. Insert the USB key with the URCap into the teach pendant.
a. You can also download the URCap manually with the following link:

@ externalcontrol-1.0.5.urcap

2. Go to: Menu > Settings > System > URCaps
3.Tap +,sclectthe .urcap file, and tap oOpen .
4. Restart the robot controller when prompted.

000 @

3446 kB Download

https://portal.document360.i0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢28-c203-44c9-9737-fdbcf32f...
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O External Control ~ Remote TCP & Toolpath
.Sy' :’. t‘,‘ (“-. |
Backup

Licenses
URCaps
URCap Information

URCap name: External Control ~
Version: 1.0.5

el ol Developer: FZI Research Center for Information Technology

Freedrive Contact Info: Haid-und-Neu-Strafe 10-14, 76131 Karlsruhe

N ric | Description: URcap which enables external contrel

Lol Copyright: Copyright (C) 2021 FZI Research Center for Information Technology
e License Type: Apache License, Version 2.0

Update. "

License:

> Security Apache License v

Version 2.0, January 2004

Q Power off

4.2 Configure the URCap

1. Go to: Installation > URCaps > External Control
2. Define the following IP and Port address according to the MachineMotion you have:

MachineMotion Al

e HostIP: 192.168.5.2
e Custom Port: 50002

R

R
> General
> Safety

> Features

> Fieldbus Host IP: Custom port: Host name

W URCaps 192.168.5.2 50002 MachineMotion

External
Control

MachineMotion v2

e HostIP: 192.168.5.1
e Custom Port: 50002

https://portal.document360.i0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢c28-c203-44c9-9737-fdbcf32f...  7/11
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> R Host IP: Custom port: Host name
192.168.5.1 50002 MachineMotion

External
Control

R P

o Power off

4.3 Enable Remote Control

1. Navigate to: Menu > Settings > System > Remote Control
2. Click Enable

Rt cone

Remote Control allows you to control the robot via external sources, such as controller sockets, 1/0s and the
o Dashboard Server.
W System This can be used to send simple commands to PolyScope such as: starting or loading programs as well as sending

URScript commands directly to the controller.

To ensure safe usage, the robot can efther be in "Remote Control" mode or "Local Control' mode.
URCaps 1 "Local Control' mode will ensure that any commands, sent to the controller from an external source, will be rejected while the robot &
) B controlled in person

Remote
Control

(SR
Freedrive Enable Disable
Networle
Update

Q) roveror — 000 @

4.4 Zero the TCP (Tool Center Point)

1. Go to: Installation > General > TCP
2. Set all TCP values to 0 (X, Y, Z, RX, RY, RZ)

https://portal.document360.io0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢c28-c203-44c9-9737-fdbcf32f...  8/11
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TCP =
(7] me > [+ ][
1 Payload
M‘nun?:‘inu Position
o setwp L O0OQmm N
: ¥ 0.0/mm / Measure
Tool I/0 _—
Z 0.0/ mm
Variables
Startup
= Orientation
Smooth ’ >
‘Transition Units Rotation Vector [rad] v ‘ E‘
Home
RX 0.0000
Conveyor T e e
‘r,'.“"ka‘i‘:g RY 0.0000 /# Measure
Serewdriving A< 0.0000) Tool Flange.

: :
.

o Power off

4.5 Create and Save a UR Program

1. Create a new program: New > Program

2. From the tree view: URCaps > External Control

3. Validate the Host IP and Port are the correct one according to your MachineMotion (ensure they match step 4.2)
4. Save..

5. Select Save All, this will ensure the installation and program are saved together.

6. The program must be named with this exact name: vention_control.urp

Important: This name must be exact for MachineMotion Al to recognize the UR program.

(R

Fun ogr

Q _ Graphics Mariables
> gslyabess 1 X Variables Setup External Contro’
) Templates 2 ¥ Robot Program

3 = Control by MachineMation

External

Control

The program enablinc xternal control is requested from the remote host.
As to that, the paramecers are currently set as follows:

Host IP: 192.168.5.2
Custom port: 50002

These settings can be altered via the Installation tab.

S XBREETZ

O Power off

4.6 Switch to Remote Control Mode

1. On the top bar, switch from Local to Remote Control

https://portal.document360.i0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢28-c203-44c9-9737-fdbcf32f...
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Run

Q _ Graphics Variables a“é""'t-e R
vanced
- Lilx| variable= Satup External Control
) Templates 2 ¥ Robot Program
“ URCaps 3 = Control by MachineMotion

Control

The program enabling external control is requested from the remote host.
As to that, the parameters are currently set as follows:

Host IP: 192.168.5.2
Custom port: 50002

These settings can be altered via the Installation tab.
I

t8ocxmBNT
OPuweroff ‘ < o 0 o simuation )

4.7 Power On the Robot

1. Tap on the red pill displaying Power off

2. Tap On

3. Tap Start

4. The robot should now be energized and ready to be controlled

Robot Status
Power Booting Robot Brakes Robot in
ON Complete Active Released Normal Mode
. STARL
Payload Robot

Y Active Payload is used to temporarily overwrite the Installation Payload.

Active Payload ‘J Payload v ‘

Payload ‘ 0.000| kg [1’"'

O Normal Simulation .

5. Connecting to the Robot Controller from MachineMotion

You're now ready to deploy your MachineLogic application from your Vention project to the MachineMotion Al controller!

6. Troubleshooting

6.1 Robot connection troubleshooting

If the robot connection fails, there could be a few reasons that are the root cause:

Issue

https://portal.document360.io0/3eee4d14-5ca0-4eab-b426-1c19393e6a5e/document/technicaldocumentation/view/19085¢c28-c203-44c9-9737-fdbcf3. ..
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Robot not responding Controller is in Local 1

IP conflict IP address mismatch

Module not wired corr

Safety error

6.2 Retrieving logs

You can retrieve the robot’s logs directly from the MachineMotion, with the MachineMotion software releases v3.2.0 or newer. The MachineMotion will assume that the
IP address of the robot is 192.168.5.3 and that the password was unchanged.

To enable this feature, you need to ensure that ssh capabilities are enabled on your robot controller, under Settings > Security > Secure Shell

Also ensure that you are not restricting the MachineMotion’s IP address in the robot controller’s inbound connections.
Under settings > Security > General :

¢ “Restrict inbound network access to this subnet” should be left empty, or not exclude the MachineMotion’s IP address
e “Disable inbound access to additional interfaces* should be left empty, or not include the port used for ssh (usually port 22)

Miscellaneous Settings
»

General Inbound Connections
Secure Shell
Restrict inbound network access to this subnet
Services
Permissions

Disable inbound access to additional interfaces (by port)

Admin Password Lock

Power off
Speed 100%

MachineMotion v2 - Configuration User Guide

Safety Configuration User Guide v2

Robot Configuration User Guide v2
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