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About this manual

Other applicable documents

Limitation of liability

This manual enables safe and efficient use of the robot Yu 5 Industrial
(hereinafter also referred to as the “robot”). This manual is part of the
scope of delivery of the robot and must be kept in the immediate
vicinity of the robot where it is accessible to personnel at all times.

Personnel must have read this manual carefully and have understood
it before starting any work with the robot. A basic prerequisite for safe
working is compliance with all safety instructions and handling instruc-
tions included in this manual.

Furthermore, the local occupational health and safety regulations and
general safety regulations for the area in which the robot is used are
also applicable.

lllustrations in this manual are for basic understanding and may differ
from the actual execution.

This manual contains information on the design and function of the
robot, as well as instructions for mechanical and electrical installation
of the robot.

In addition to these instructions, the following documents also apply:

= & "Robot Yu 5 Industrial” software manual

= Declaration of incorporation in accordance with Machinery Directive
2006/42/EC

All information and instructions in this manual were compiled taking
into account the valid standards and regulations, the state of the art,
and our many years of knowledge and experience.

The manufacturer accepts no liability for damage in the following
cases:

= Failure to comply with this manual

= Use deviating from the intended use

= Deployment of insufficiently qualified personnel

= Unauthorised modifications

= Technical changes

= Use of unauthorised spare parts

The obligations agreed in the contract documents, the general terms

and conditions, and the delivery conditions of Agile Robots SE and the
legal regulations valid at the time of conclusion of the contract apply.

2024-12-10

Yu 5 Industrial robot Agile Robots 3




Supplemental directives

[

Copyright

Naming groups of individuals

The contents of this manual are protected by copyright. The contents
may be used within the context of using the robot. Any use beyond this
is not permitted without the written permission of Agile Robots SE.

For reasons of legibility, the masculine form is sometimes used in this
manual; this is intended to refer to persons of both genders.

Customer service Our customer service is at your disposal for technical information and if
you require repairs or experience malfunctions:
Address Agile Robots SE
Am Bleichanger 48c
87600 Kaufbeuren
GERMANY
Phone = Customer service in German:
+49 89 277814-800
= Customer service in English:
+49 89 277814-810
Email service@agile-robots.com
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Notes and markings in this manual

AN

1 Notes and markings in this manual

Safety instructions

Tips and recommendations

Safety instructions in this manual are indicated with symbols. Safety
instructions are introduced by signal words which explain in words the

extent of the hazard.

ii DANGER

This combination of symbol and signal word indicates an imminently
dangerous situation that will result in death or severe injuries if it is

not avoided.

This combination of symbol and signal word indicates a potentially
dangerous situation that can result in death or severe injuries if it is
not avoided.

ii CAUTION

This combination of symbol and signal word indicates a potentially
dangerous situation that can result in minor or slight injuries if it is

not avoided.

@ NOTICE

This combination of symbol and signal word indicates a potentially
dangerous situation that can result in material damages if it is not

avoided.

This combination of symbol and signal word indicates potential dan-

gers to the environment.

This symbol emphasizes useful tips and recommendations, as well
as information for efficient and trouble-free operation.

2024-12-10
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A Notes and markings in this manual

Safety instructions within general
instructions

Safety instructions can refer to specific, general instructions. These
safety instructions are embedded in the general instruction so that they
do not interrupt the flow of reading during the execution of the action.
The signal words described above are used.

Example:

01. Loosen screw.

02. CAUTION! Danger of pinching on the lid!
Close the lid carefully.

03. Tighten the screw.

Other markings In order to highlight instructions, results, lists, references and other
elements, the following markings are used in this manual:
‘ Label Explanation
> Step-by-step instructions
> Results of actions
A References to sections of this manual and to
other applicable documents
] Lists without a fixed order
[Button] Operating elements (e.g. buttons, switches),
display elements (e.g. signal lights)
‘Display’ Screen elements (e.g. buttons, assignment of
function keys)
12 Yu 5 Industrial robot Agile Robots 2024-12-10
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Your robot at a glance
How collaborative robots work

2 Your robot at a glance

2.1 How collaborative robots work

Fig. 1 \ Human-machine interaction

Collaborative robots are robots that are designed to interact directly
with humans. This allows people to work side by side with robots in

a common work process. An essential goal of this collaboration is to
combine the individual skills of humans with the endurance and accu-
racy of robots [l

Unlike conventional industrial robots, collaborative robotics enables col-
laboration between humans and robots without spatial separation. This
immediate spatial proximity results in new safety requirements to pro-
tect the operator from collision forces at all times. In the case of the

Yu 5 Industrial robot, the robot is safeguarded on the basis of ongoing
monitoring of the following variables:

= Speed
= Position
= Torques

= Mechanical performance

The robot's sensory capabilities, combined with intuitive manual guid-
ance, allow the operator to perform versatile applications in various
collaborative scenarios that require frequent adjustment and flexibility.

2024-12-10
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Your robot at a glance
The robot and its components

2.2 The robot and its components

®
o| ¥

V‘»@

%&@/1

ZfPA] The robot and its components

(M Robot arm

(@ Robot controller

(® Handheld controller

(@ Accessories and user documentation

The Yu 5 Industrial robot consists of the main components (D-®3))
shown in [§E. The design and function of these main components are
described in detail in the following sections.

@ Additional information on the scope of delivery

In addition to the robot unit, the scope of delivery includes the acces-
sories shown in and the user documentation.

A detailed overview of all parts included in the scope of delivery can
be found in & Chapter 4.7 ‘Delivery and scope of delivery’ on page 99.

14 Yu 5 Industrial robot Agile Robots 2024-12-10



R Your robot at a glance
The robot and its components > Robot

2.2.1 Robot

Design of robot

Overwew of robot axes

47 Rotation direction of axes
~ Joints
Axis 1
AXis 2
Axis 3
Axis 4
AXis 5
Axis 6

@O

The robot has a total of six axes [FEBEl/(D—®), which are connected to
each other in a kinematic chain.

The movements of the robot take place along the joints on the robot
axes.

2024-12-10 Yu 5 Industrial robot Agile Robots 15



Your robot at a glance
The robot and its components > Robot

®

Media flange and robot base

___________________

(1) Robot arm

@ Media flange

(® Robot base

(@ Connecting cable (robot — robot controller)

The robot on the robot base [FEBA/® is bolted to the mounting surface.
The connecting cable [FEB/@ for connecting the robot and the robot
controller is firmly connected to the robot base.

Tools or other devices can be connected to the robot via the media

flange [/ ®@.

Design of media flange

&« o~

Z BN Design of media flange

() Function key [1] (@ Status LED

@ Function key [2] Camera LED

(® Function key [3] (® Camera

(@ External 8-pin electrical interface Tool connecting flange

(B External 6-pin electrical interface @) Internal 12-pin electrical interface
(® Manual guidance button
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Your robot at a glance
The robot and its components > Robot

On the top of the media flange there are three function buttons [FEBE/M
—(® with the following functions:

= Function key [1] = Set waypoint for a path command (PTP move-
ment)
= Function key [2] = Open/close gripper

= Function key [3] = Set waypoint for a path command (linear move-
ment)

A tool can be connected to the robot via the connecting flange [F88/
and the associated electrical interface [f#8/@. By default, the
connecting flange can hold all tool types that meet the requirements
of ISO 9409-1-50-4-M6 without additional installation work. For tools
that require additional electrical signals to be processed, two additional
external interfaces [FEBE)/@ + (3 are available (& Chapter 2.2.5 ‘Inter-
faces’on page 23).

When the manual guidance button [F88/®) is pressed, the robot arm
can be moved and aligned by hand in manual mode. The robot’s brakes
are released and if the operator touches the robot, a collision stop is not
triggered.

@ Manual guidance button

The manual guidance button is not designed as a three-stage button
and may be operated with a maximum force of 5 N.

The camera [{88/(® on the underside of the media flange enables the
robot to be used for variable automation processes that require optical
detection of objects and positions (e.g. using AgileTags executed as 2D
codes). Thanks to the two camera LEDs [§El8/(®), the camera can also
function in darker surroundings.

The following applies to activation of the camera LEDs:

= The camera LEDs can be configured in the user interface to auto-
matically turn on when the camera is capturing an image, i.e. for a
few seconds.

= The illumination intensity of the camera LEDs can be set in stages
(0-100%) in the user interface.

2024-12-10
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Your robot at a glance

The robot and its components > Robot

Status LED overview

The status LED on the media flange indicates the current operating
status of the robot according to the following assignment:

©) @ ® @ ©® ® @
SOHPOPOD

Fig. 6 \ Robot operating states

No. Status LED colour Operating status
Safety stop
The robot is currently subject to an emergency stop or safety
o stop:
o Red = Robot controllers are inactive
= Brakes are active
(% ‘Safety stop’ on page 47)
Manual guidance button
Fig. o @) Blue = Manual guidance button is actuated
= Manual guidance of the robot is active
Collision stop
= Robot is currently subject to a collision stop
Fio. 6 RO Flashing blue = Drives are still active
= Brakes are inactive
= The robot can be moved with little effort even without acti-
vating the manual guidance button
Operational readiness
P 6 N@) Green = Robot is ready to start
= Robot controllers are active
= Brakes are inactive
Booting procedure
= Robot controllers are inactive
Fig. 6 [©) Flashing white = Brakes are active
= Robot axes and media flange are powered (24 V)
= Robot is booting
18 Yu 5 Industrial robot Agile Robots 2024-12-10



Your robot at a glance
The robot and its components > Handheld controller

No. Status LED colour Operating status

Standby

. = Booting procedure is complete

[Fio. 6 O White 9P P

= Robot controllers are inactive

= Brakes are active

Warning
S = Fieldbus connection is inactive
 Fig. 6 /@) Yellow

= Robot controllers are inactive

= Brakes are active

222

Design of handheld controller

0t

ZRVA Handheld controller overview

Handheld controller

(1 Enabling button

@ On/off button

(® Emergency stop button

(@ Bracket

(B Handle

(® Mode selector switch

(@ Connecting cable to the robot controller

The operating elements shown in can be found on the handheld
controller.

The enabling button is used to move the robot using the user interface
or with the manual guidance button in manual mode.

@ Enabling button

It is not possible to use more than one enabling button at the same
time.

The enabling button [/ must be pressed for each robot move-
ment.

The enabling button is designed as a three-stage button. Robot move-
ments can only be carried out when the enabling button is actively
pressed and held in the second stage (middle position) (& page 74).

2024-12-10
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Your robot at a glance

The robot and its components > Handheld controller

@ Switching off the enabling button’s enabling function

The enabling function of the enabling button can be switched off in
the safety settings on the user interface.

As a prerequisite for this, the system integrator or the responsible
safety engineer must first ensure that the values of the safety con-
figuration are parameterised in the safe range, i.e. the robot isin a
collaborative state.

The operating mode of the robot is set using the mode selector switch
[EE¥d/®. Only authorised operating personnel are allowed to set the
operating mode, and they are also responsible for the key (& Chapter
3.9 ‘Personnel requirements’ on page 67).

The robot can be switched on and off with the on/off button [F8/@.
The on/off button has an LED ring that lights up green when the robot
is switched on.

Pressing the emergency stop button [FEB/®) triggers an emergency
stop, which immediately stops all robot movements (& page 73).

The robot'’s brakes are applied and the robot can no longer be moved
manually by pressing the manual guidance button. To restart the robot,
the emergency stop button must be unlocked and the robot must be
reset on the user interface (% page 132).

The handheld controller can be suspended from the bracket [FEld/@
close to the robot at a suitable working height. The bracket must be
mounted so that when the handheld controller is suspended from it, it
is out of the robot’s range.

The handheld controller is already connected to the robot controller’s
connections on delivery.

@ Disconnection of handheld controller

If the handheld controller becomes disconnected from the robot
controller due to cable breakage in the handheld controller cable,
a safety stop is automatically triggered.

The stop category of the safety stop depends on which safety device
connection is interrupted, e.g. stop category 1 if the emergency stop

button cable is interrupted.

20
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R Your robot at a glance
The robot and its components > Robot controller

2.2.3 Robot controller

Design of robot controller

@

R Overview of robot controller (left), underside of robot controller with connections (right)

(» Outlet filter of the fan unit (® Connecting cable for handheld controller (cannot
@ Lock be unplugged)

(® Filter fan of the fan unit (@ Cable bushing for external devices

(® Connection for local equipotential bonding Connecting cable for robot (can be unplugged)
(® Mains plug power supply (can be unplugged) (® Ethernet port

In the robot controller [FEME, the electrical equipment is protected
against external influences. The robot controller contains the interfaces
for connecting the robot to external machines and safety devices pro-
vided by the owner.

Only the system integrator or a qualified electrician may open the robot

controller [{/®@.

The connecting cables for the robot, the handheld controller and the
power supply are connected to the bottom of the robot controller [FElEl/
+(® + (3. The mains connection features the following:

= Earthing connection

= Connection fuse
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Your robot at a glance

The robot and its components > Robot controller

The mains connection for the robot is not equipped with a residual
current circuit breaker.

= Ensure that the mains connection is equipped with a residual
current circuit breaker provided by the owner before the robot is
put into operation.

@ Master switch to be retrofitted

We recommend that the owner install a master switch upstream of
the mains connection.

The robot is operated with the help of a user interface that can be
accessed on a laptop or a tablet. The Ethernet port [fBEl/® for con-

necting to the laptop or tablet is also located on the bottom of the robot
controller.

@ IP classification

If IP54 protection is required for the Ethernet port, the owner must fit
a plug connection such as CONEC 17-150254 or 17-150264 to the
Ethernet cable.

The robot controller is equipped with a fan unit [FEE/® + @ for
cooling.

22

Yu 5 Industrial robot Agile Robots 2024-12-10



R Your robot at a glance
The robot and its components > Interfaces

2.2.4, Accessories and documentation

@® ©

@~
@@.

=N

UiEBEN Accessories and documentation

@ AgileTags

@ Drilling template

(® Power cable

(® Robot controller key

(3 Handheld controller bracket
(® Operating manual

2.2.5 Interfaces

@ Cable specification

For additional information on the type and length of cables that
may be used for connecting the robot interfaces, see & Chapter 10
‘Technical data’ on page 169.

2.2.5.1 Mechanical interface on the media flange

Mechanical interface for tools Tools can be attached to the media flange via a mechanical interface
as specified by ISO 9409-1-50-4-M6.

The specifications in and apply to the dimensions of the
mechanical interface.
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Your robot at a glance
The robot and its components > Interfaces

1 [002]8]

(@63)

Sl

_—

4XM6 V7.5
4|2 02/A[B]|C

+0.025
@31.5 H7< 0 )W

®63 h8 (—8.046)W 6.5

[©] 9 002/AB]

FBN Dimensions of mechanical interface on the media flange, view 1 (dimensions in mm)
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R Your robot at a glance
The robot and its components > Interfaces
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DETAIL E

DETAIL D

BN Dimensions of mechanical interface on the media flange, view 2 (dimensions in mm)

2.2.5.2 Electrical interfaces on the media flange

NOTICE
Risk of robot damage due to overvoltage!

When the robot is connected to external voltage sources, there is a
risk of robot damage due to overvoltage if the permissible voltage
limit is exceeded.

= Ensure that only systems with low voltage are connected to the
robot’s external interfaces.
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Your robot at a glance
The robot and its components > Interfaces

Overview of electrical interfaces on
the media flange

FPNPA Media flange with electrical interfaces

() Internal 12-pin electrical interface
(@ External 6-pin electrical interface
(® External 8-pin electrical interface

The media flange has three electrical interfaces for supplying
and controlling the tools. Internal spring contacts on the connecting
flange enable a wireless connection to the tools [FERE/®.

Two other interfaces in the form of M8 circular connectors are located
on the sides of the media flange [FE)/@ + ®. The interfaces can be
operated individually or, in the case of a multi-tool, simultaneously. The
electrical interfaces (I/0 interfaces) include digital inputs and outputs
as well as analogue inputs. The following sections contain a detailed
description of the interfaces.

The power supply for the tools and the logic levels for the digital inter-
faces are set to 24 VDC with 2 A (max. 48 W).

Internal 12-pin electrical interface

N

OJOIOIDIE)

5

FPNEHN Layout of 12-pin interface

(D GND (earthing connection)
@ Analogue input 1 (Al 1)

@ +24V (max. 48 W), PELV
@ Digital input 1 (DI 1)

26 Yu 5 Industrial robot Agile Robots 2024-12-10



R Your robot at a glance
The robot and its components > Interfaces

(® Digital output 1 (DO 1
(® Digital output 3 (DO 3
(@ Digital output 4 (DO 4
Digital output 2 (DO 2
(® Digital input 2 (DI 2)
+24.V (max. 48 W), PELV
@ Analogue input 2 (Al 2)

@ GND (earthing connection)
@ Anti-twist protection

—_ D O

Tools can be connected to the media flange via the internal 12-pin
interface according to the pin assignment shown in [FEHE.

The interface consists of 12 spring contacts in two rows with a spacing
of 2.54 mm, which are supplied with protective extra-low voltage
(PELV).

NOTICE
Risk of damage to property if a tool is used without anti-twist

protection!

If a tool is used without anti-twist protection, the robot may be dam-
aged due to a short circuit.

= Ensure that only tools with anti-twist protection are connected to
the robot’s connecting flange.

@ PRECI-DIP connector

We recommend the PRECI-DIP connector 813-S1-012-10-014101
for the interface.

The electrical specifications for the 12-pin interface are shown in the
following table:

Interface Parameter Min Type Max Unit
24V power supply

+24V - GND Voltage 22 24 26 \
+24V — GND Current 0 - 2 A
Digital outputs
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Your robot at a glance
The robot and its components > Interfaces

Interface ’ Parameter ’ Min ’Type ‘ Max ‘ Unit
DO,/pin 8 Current 0 - 0.5/0.3 A
(Digital Out)

DO,/pin 8 Voltage drop 0 - 0.5/1.75 \
DO,/pin 8 Leakage current |0 - 0.1/0.002 mA
DO,/pin 8 Function - PNP - Type
Digital inputs

Dl Voltage -3 - 30 \
(Digital In)

Dl OFF range -3 - 5 V
Dl ON range 11 - 30 V
Dl Current (11-30V) |1 - 3 mA
Dl Input resistance |- 10 - kQ
Interface ‘ Parameter ‘ Min ‘Type ‘ Max ‘ Unit
Analogue inputs in current mode

Al Current 4 - 20 mA
(Analogue In)

Al Resistance - 20 - Q
Aly Resolution - 12 - Bit
Analogue inputs in voltage mode

Al Voltage 0 - 10 \
Al Resistance - 10 - kQ
Aly Resolution - 12 - Bit
28 Yu 5 Industrial robot Agile Robots 2024-12-10



Your robot at a glance
The robot and its components > Interfaces

External 8-pin electrical interface
(main peripheral)

NOTICE
Damage due to lack of protection against overvoltage!

The analogue inputs are not protected against overvoltage in current
mode.

Exceeding the limit value specified in the electrical specifications
may result in permanent damage to the input.

= Ensure that only systems with low voltage are connected to the
robot’s external interfaces (see electrical specifications above).

FlS Layout of 8-pin interface

Analogue input 3 (Al 3)
Analogue input 4 (Al 4)
Digital input 5 (DI 5)

Digital input 4 (DI 4)

+24V (24 W), PELV

Digital output 6 (DO 6)
Digital output 5 (DO 5)
GND (earthing connection)

@QPO®EEO

For tools that require additional electrical signals to be processed, an
external 8-pin interface is available with a pin assignment as shown in

Fig 1]

The interface allows the tool to be controlled via digital and analogue
interfaces. The 8-pin socket provides a supply of 24 V /3. The
functions of the individual pins and the outputs can be configured in the
user interface.
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The electrical specifications for the 8-pin interface are shown in the

following table:

Interface Parameter Min Type Max Unit
24V power supply

+24V — GND Voltage 22 24 26 V
+24V - GND Current 0 - 1 A
Digital outputs

DO,/pin 7 Current 0 - 0.5/0.3 A
(Digital Out)

DO,/pin7 Voltage drop 0 - 0.5/1.75 V
DO,/pin7 Leakage current |0 - 0.1/0.002 mA
DO,/pin7 Function - PNP - Type
Digital inputs

Dl Voltage -3 - 30 \
(Digital In)

Dl OFF range -3 - 5 V
Dl ON range 11 - 30 V
Dl Current (11-30 V) |1 - 3 mA
Dl Input resistance |- 10 - kQ
Analogue inputs in current mode

Aly Current 4 - 20 mA
(Analogue In)

Al Resistance - 20 - Q
Aly Resolution - 12 - Bit
Analogue inputs in voltage mode

Aly Voltage 0 - 10 V
Aly Resistance - 10 - kQ
Al Resolution - 12 - Bit
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External 6-pin electrical interface
(M8 connector)

NOTICE
Damage due to lack of protection against overvoltage!

The analogue inputs are not protected against overvoltage in current
mode.

Exceeding the limit value specified in the electrical specifications
may result in permanent damage to the input.

= Ensure that only systems with low voltage are connected to the
robot’s external interfaces (see electrical specifications above).

FEPNEN Layout of 6-pin interface

Function not yet available

Function not yet available
Function not yet available
+24V (24 W), PELV

Function not yet available

@O

GND (earthing connection)

For tools that require additional electrical signals to be processed, an
external 6-pin interface is available with a pin assignment as shown in

Fig 5]

The 6-pin socket provides a power supply of over 24 V [FElE/@.
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The electrical specifications for the 6-pin interface are shown in the
following table:

Interface Parameter Min Type Max Unit
24V power supply

+24V — GND Voltage 22 24 26 Vv
+24V - GND Current 0 - 1 A

2.2.5.3 Electrical interfaces in the robot controller

Dismantling the covers inside the robot controller is not permitted, as
there is a danger of fatal electric shock.

= Ensure that the covers within the robot controller are never dis-
mantled.

= Ensure that no unauthorised persons gain access to the robot
controller.

NOTICE
Risk of robot damage due to overvoltage!

When the robot is connected to external voltage sources, there is a
risk of robot damage due to overvoltage if the permissible voltage
limit is exceeded.

= Ensure that only systems with low voltage are connected to the
robot’s external interfaces.

@ Maximum pulse cycle for OSSD pulses

The following specification applies to the connection of external
electrical devices to the robot’s secure digital inputs:

The devices may emit OSSD pulses with a maximum pulse cycle of
950 ps. Otherwise, a safety stop of the robot is triggered.
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@ Access to robot controller

Only the responsible system integrator or a qualified electrician may
open the robot controller and connect it to devices provided by the
owner.

12345678910

ZCIIEN Overview of open robot controller

() USB ports

@ Warning signs
(® Ethernet ports
(@ LED signal lights
® 1/0interfaces

(® Remote control interface

(@ Labelling of the I/0 interfaces

Labelling of the remote control interface
(® Protective conductor connection points

Opening the door on the robot controller gives the system integrator
or the electrician access to the electrical input and output interfaces
(hereinafter: 1/0 interfaces) of the robot unit [FERE/®.
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USB ports
usB1 use2
= =
F VA USB ports
Ethernet ports
RJ45-1 RJ45-2

@ @
‘@ @

RUA53 RJ454
FIEN Ethernet ports RJ45-1/2/3/4

The 1/0 interfaces are used to transmit digital control signals from or
to an electrical device provided by the owner. The following sections
describe the individual interface groups in detail. The connection of
equipment provided by the owner is described in & Chapter 6.4 ‘Con-
necting the robot to the owner's components’ on page 137.

In addition to the 1/0 interfaces, the robot controller includes other
ports such as USB and Ethernet ports [FEBE/( + 3 that allow addi-
tional connections to external devices.

Warning signs [/ and LED signal lights are also installed on the
robot controller /@)

The two USB ports on the robot controller provide additional
connection options between the robot and external devices. Both USB
ports are designed as USB 3.0 type A.

The following maximum values apply to the power supply for the con-
nections:

"l = 0.9A
" Pra=45W

The four Ethernet ports RJ45-1/2/3/4 for the robot controller
are used to exchange data between the robot and external devices. A
DHCP client is active; this allows access to the internet, for example.

34
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LED signal lights

12345678910

FERCN LED signal lights
Remote control interface

vAUX ]
[GND ]
[EOFF ]

0

Remote Control
miiMmiio|]I<
_— m o

Fig. 20 \ Remote control interface

Protective conductor connection
points

' '

Fig. 21 \ Protective conductor connection
points

The LED signal lights indicate the system state of the robot
controller's components. If the robot does not start properly, the LED
signal lights can be used, for example, to perform a fault analysis using
the boot procedure.

An external remote control can be connected to the robot via the
remote control interface. A PLC (programmable logic controller) can be
connected to provide an external control system, for example.

The interface is supplied with protective extra-low voltage (PELV).
The following pin assignment applies:

= Pin[VAUX]> 12V

= Pin [GND] = GND (earthing connection)

= Pin [EOFF] = remote control inactive

= Pin [EON] = remote control active

There are two protective conductor connection points in the robot con-
troller for discharging electrical currents [FEIEL.

The protective conductor connection points can be reached via the
cable bushing on the underside of the robot controller.
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I/0 interfaces
Safety Inputs | Safety Outputs Digital Inputs Digital Outputs
C SIA @) sa )| oA ) oB )| Doa Jgm( oo )

Analog Out-/Inputs

a7 1 =0

Safety Outputs Digital Inputs Digital Outputs Analog Out-/Inputs

3 [ES210]  [av 24V 24V SOA 24V 24V DIA 24V 24V 24V DOA 24V 24V DOB

& [Es2rd GND GND GNDSOA] | [GND GND DIA GND GND DIB GND GNDDOA] | [GND

2 [ES220]  [crei [GNDSOA]  [GNDSOA] | [2aVDIA 24V DIA 24V DIB [2avDiB ] | [cNDDOA] [GNDDOA] | [GNDDOB]  [GNDDOB] | [AQT AT

5 [E5221 CrG 11- S01 5031 DI DI5 D19 bz | [Do1 D05 D00 D013 AGND

-------------- + [CFEI2: GNDSOA|  [GNDSOA] | [24VDIA 24V DIA 24V DIB [24vDB ] | [GNDDOA] [GNDDOA] | [GNDDOB]  [GNDDOB
; [CFe 122 Soi2 ] [S032 DI 2 DI6 DI 1 D14 ] | [D02 D06 D010 D014 ] [AGND ]
| [cFG21.0] GNDSOA] [GNDSOA] | [24vDIA 24V DIA 24V DIB 24v0iB ] | [GNDDOA]  [GNDDOAJ | [GNDDOB]  [GNDDOB] | [AO8 ]
H E;E; CFG 4 S021 [so41 DI3 DI7 DI D15 ] | [DO3 D07 DO 1 D015 | [AGND_]
CFG 22-0 CFG42-0] | [GNDSOA] [GNDSOA] | [24VDIA 24V DIA 24V DIB 24V DIB GNDDOA]  [GNDDOA] | [GNDDOB]  [GND DOB|
| [cFo221] [cFod (022 5042 D4 Dig DI 12 D6 D04 D08 D01 D06 ] AGND

HefPPA Overview of 1/0 interfaces

@ 1/0 interfaces
@ Labelling of the I/0 interfaces

I/O interfaces are used to transmit digital control signals from or to
external devices provided by the owner according to the arrangement in

Fo 22}

@ Analogue outputs

The terminals for the analogue outputs are intended for future con-
nection options for the robot [fE8F4.

All'l/0 interfaces are supplied with PELV (protective extra-low voltage).
The I/0 interfaces may only be connected on the owner’s side to PELV
circuits.

The following devices, among others, can be connected to the I/0

interfaces:

= Sensors/actuators
= Programmable logic controllers (PLC)
= Emergency stop buttons (only via the safety I/0 interfaces)
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The following colour scheme applies to the I/0 interfaces:

‘ Colour scheme Meaning

Yellow with black lettering | Safety I/0 interfaces

(digital I/0 interfaces that can be config-
ured exclusively for safety devices and
functions)

White with black lettering | General purpose digital I/O interfaces

Green with black lettering | General purpose analogue I/0 interfaces

Common specifications for all digital I/0 interfaces

This section defines the electrical specifications for the following 24 V
digital I/O interfaces of the robot controller:

= Safety I/0 interfaces (not configured and configured)

= Configurable digital I/0 interfaces

@ External power supply

If the owner desires, an external power supply can be connected.
Observe the procedure described in % Chapter 6.4.1 ‘Connecting the
external power supply’ on page 139.

The following values apply to the electrical specifications for the
internal and external power supply:

Terminals Parameter Min Type Max Unit
Internal 24 V power supply

[24 V - GND] Voltage 20.4 24 27.6 \Y
[24 V — GND] Current 0 - 4 A
External 24 V input requirements

2024-12-10

Yu 5 Industrial robot Agile Robots 37



£

Your robot at a glance
The robot and its components > Interfaces

Terminals Parameter Min Type Max Unit
[24 V DI(A/B)/ Voltage 19.2 24 30 \
DO(A/B) —
GND DI(A/B)/
DO(A/B)]
[24 V DI(A/B)/ Current 0 - 4 A
DO(A/B) —
GND DI(A/B)/
DO(A/B)]
The digital I/0 interfaces meet the requirements of the IEC 61131-2
standard.
The associated electrical specifications are shown in the following
table:
Terminals Parameter Min Type Max Unit
Digital outputs
[CFGx-0/SOx/Ex-O/ | Current 0 - Maximum 0.5 |A
OMx-0/DOx] per output
[CFGx-0/S0Ox/Ex-0/ | Maximum voltage | 0 - 0.5 V
OMx-0/DOx] drop
[CFGx-0/SOx/Ex-0/ | Leakage current |0 - 0.1 mA
OMx-0/DOx]
[CFGx-0/S0Ox/Ex-0/ | Function - PNP - Type
OMx-0/DOx]
[CFGx-0/S0Ox/Ex-0/ | IEC 61131-2 - 1A - Type
OMx-0/DOx]
Digital inputs
[CFGx-I/Ex-I/OMx-I/ |Voltage -3 - 30 \
DIX]
[CFGx-I/Ex-I/OMx-I/ | OFF range -3 - 5 \%
Dix]
[CFGx-I/Ex-I/OMx-I/ | ON range 11 - 30 \Y

Dix]

Yu 5 Industrial robot Agile Robots

2024-12-10




c®

Your robot at a glance
The robot and its components > Interfaces

Terminals Parameter Min Type Max Unit
[CFGX-I/Ex-1/OMx-I/ | Current (11-30 V) |2 - 15 mA
Dix]
[CFGx-I/Ex-I/OMx-I/ | Function - PNP - Type
DIX]
[CFGx-I/Ex-1/OMx-I/ | IEC 61131-2 - 3 - Type
DIX]

Safety I/0 interfaces

This section describes the special safety inputs (yellow terminals with
black lettering) and configurable I/0 interfaces that are configured as
safety I/0 interfaces.

The electrical specifications defined on & page 37 apply to the safety
I/0 interfaces.

All safety I/0 interfaces are arranged in pairs (redundant) and must be
maintained as two separate instances. This way, a single malfunction
will not result in the loss of the safety function.

The emergency stop function (only for emergency stop devices
according to EN 60947-5-5) is designed as a permanent safety input.

The following assignment applies to the emergency stop function:

‘ Specification Value
Robot movement stops v
Program execution Stopped
Robot current* (48 VDC) Off
Reset Manual
Frequency of use Not often

Requires acknowledgement | v
in the user interface

Stop category (DIN EN SS1

60204-1:2019-06)

* Sensors are still supplied with power
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The configurable I/0 interfaces can be used to set up additional safety
I/0 interfaces such as an emergency shutdown output. The configu-
rable 1/0 interfaces are set up on the user interface.

@ Safety I/0 interfaces

Examples of connecting safety I/0 interfaces are listed in & Chapter
6.4.2 ‘Connecting safety I/0 interfaces’ on page 141.

Default safety configuration

Safety Inputs | Safety Outputs
SIA ® SOA

. I

2! _ | il
=N =N =N 2N =

— =] =1

= wil (=il (=il [=

il =l (=l (=l [=

S| Ell =] =1 =T

= = (= [ [
=il (= [ ol
e (=l (=l (= (=Y

HeRVEN Safety I/0 interfaces reserved by default

— Jumpers

The safety 1/0 interfaces indicated in have fixed jumpers when
the robot is delivered.
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General purpose digital I/0 interfaces

The electrical specifications defined on & page 37 apply to the digital
I/O interfaces.

The general digital I/0 interfaces (grey terminals) can be used for direct
control of external devices such as pneumatic relays or for communi-
cation with a PLC.

@ Digital I/0 interfaces

Examples of connecting digital I/0 interfaces are listed in & Chapter
6.4.3 ‘Connecting digital I/0 interfaces’ on page 143.
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General purpose analogue I/0 interfaces

The analogue I/0 interfaces (green terminals) can be used to record the
voltage of devices provided by the owner.

@ Analogue outputs

The terminals for the analogue outputs are intended for future con-
nection options for the robot.

The following values apply to the electrical specifications for the ana-
logue 1/0 interfaces:

I e N S N N

Analogue input in voltage mode
[Alx = AGND] Voltage 0 - 10 \Y
[Alx — AGND] Resistance - 10 - kQ
[Alx — AGND] Resolution - 12 - 10
Analogue output in voltage mode
[AOx — AGND] Voltage (0)* - (10)* \Y
[AOx — AGND] Current (0)* - (20)* mA
[AOx — AGND] Resistance - (1)* - Q
[AOx — AGND] Resolution - (12)* - Bit
* Intended for future robot versions
@ Analogue I/0 interfaces
Examples of connecting analogue I/0 interfaces are listed in
& Chapter 6.4.4 ‘Connecting analogue I/0 interfaces’ on page 144.
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2.2.6 Operating modes and operating states of
the robot

Automatic mode

Automatic mode [FEEBZI/A is switched on at the mode selector switch
EE¥Z)/ (D on the handheld controller.

In automatic mode, the operator can load, start and stop programs.

q

FRPZ8 Mode selector switch on the hand-
held controller (automatic mode)

Manual mode

Manual mode [FEBEI/M is switched on at the mode selector switch
EEEE/ (D on the handheld controller.

Manual mode is available to the following groups of operating per-
sonnel:

= Maintenance specialists
= Programmers
= Safety engineers

= System integrators

. In manual mode, the robot can be moved manually by entering data
[BPER Mode selector switch on the hand-
held controller (manual mode) into the user interface. To do so, press and hold the enabling button on
the handheld controller in the middle position.

The speed of the robot is limited to 250 mm/s here. Faster movements
of the robot can be enabled in the user interface by actively confirming
this.
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The different speeds are intended for the following robot applications:

= Speed <250 mm/s
e Jogging
e Creating and testing new programs
e Teaching the robot

= Speed>?250 mm/s

e Exclusively for verifying the correct program sequence when
creating new programs

The system integrator or the responsible safety engineer can cancel
the enabling function by actively confirming this in the safety configu-
ration. To do so, the system integrator must have performed a risk
assessment in advance to ensure that robot movements in the current
environment and with the currently active safety configuration do not
pose a danger to personnel.

If the enabling function is cancelled, the distinction mentioned above
between reduced and increased speed no longer applies. In this case,
the robot can be moved for all applications at the speed defined in the
force and power limitation.

We recommend keeping all persons out of the robot’s hazard area
when working in manual mode.

NORMAL and reduced MODE The forces used to move the robot are determined by the force and
power limitation.

The system integrator or the responsible safety engineer can define
the specific values of the force and power limitation using customised
parameter sets for NORMAL mode and for REDUCED mode.

By default, the parameter set for NORMAL mode is active. This applies
to automatic and manual operating modes.

@ The NORMAL and REDUCED parameter sets in detail

For further information on how to configure the two parameter sets,
referto & page 79.
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Rescue mode

Rescue mode can be activated by the system integrator or by one of
the owner’s authorised safety engineers on the user interface, in order
to release the robot from an error position. To do this, the following
conditions must be met:

= Therobot is at a standstill.
= Therobot is in manual mode.

& Chapter 6.3.3 ‘Switching the operating mode’ on page 131

= Rescue mode is activated on the user interface.

Fig. 26 | Esgiidlméhe robot’s working Rescue mode is intended for the following error states:

= The robot's working space limits have been exceeded.

= The robot’s axis limits have been exceeded.

= The robot has registered a self-collision.

@ Using rescue mode

Use of rescue mode outside the cases specified above may require
additional safety measures on the part of the owner.

Note the dangers in rescue mode & Chapter 3.3.8 ‘Dangers in rescue
mode’ on page 60.

After rescue mode is activated, the robot can be moved manually from
the error position using manual guidance or using jog mode in the
user interface (recommended). To do this, the enabling button must be
pressed and held in the middle position.

This also applies if the enabling button has been deactivated in the
user interface. In rescue mode, the robot can be moved at a maximum
Cartesian velocity of 250 mm/s.

The following restrictions also apply:
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= The axis speed is significantly reduced.
= The robot performance is significantly reduced.
= The following safety functions are inactive:
e Safely limited axis position
(Safely Limited Drive Position (SLDP))
e Safely limited Cartesian position
(Safely Limited Cartesian Position (SLCP))
e Safely limited Cartesian orientation
(Safely Limited Cartesian Orientation (SLCO))
e Safely limited Cartesian force
(Safely Limited Cartesian Force (SLCF))

After rescue mode is deactivated, the safety functions are activated
again. The enabling button’s enabling function may be deactivated
again, provided that the function was previously deactivated in the user
interface.

@ Rescue mode

Rescue mode is not indicated by the status LED on the media flange.

Collision stop

The collision stop is triggered in automatic and manual modes by
physical contact with the robot. This only applies if collision detection
has not been disabled in the user interface.

All robot movements and the currently active program are stopped
immediately in the event of a collision stop. The program can be
restarted once the collision state no longer applies.

FspP¥A Status LED for collision stop

In the event of a collision stop, the status LED on the media flange
flashes blue [FEEA.

In this case, the robot can also be moved manually without pressing
the manual guidance button. To put the robot back into operation, the
manual guidance button must be pressed.

Alternatively, the robot can also be put into standby mode and then
switched back to active mode.

@ Collision stop

The collision stop is not designed as a safety-related stop.
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Collaborative and non-collaborative
state

Depending on the parameters in the safety configuration, the robot may
be in either the collaborative or non-collaborative state.

In the collaborative state, humans and robots can share the same
workspace because the robot moves at a reduced speed. To enable
this, the system integrator or the responsible safety engineer must
tive state ensure that the permissible biomechanical limits for human-machine
collisions are not exceeded in the event of physical contact with the
robot (ISO/TS 15066) by setting the parameters for force and power
limitation accordingly.

jcp7L8 Collaborative and non-collabora-

In the non-collaborative state, the operator must be protected from the
robot's movements by protective measures provided by the owner (e.g.
enclosures, light barriers). It is then not possible to work together in the
same workspace.

Safety stop

In the event of a safety stop, all robot movements are immediately
stopped by switching off the power electronics, and the robot's brakes
are actuated. A safety stop is triggered in the following situations:

= When the emergency stop button on the handheld controller is

Status LED for safety stop pressed.
= |fthereis a fault in the safety controller.
= |f the robot is in motion and the operating mode is changed on the
mode selector switch.

= |f the enabling button on the handheld controller is in the middle
position and the operating mode is changed on the mode selector
switch (in both automatic mode and in manual mode).

= |f any of the robot’s safety functions are triggered, e.g. because the
maximum allowable speed is exceeded (% page 76).

= |f an external safety device provided by the owner is connected
to the safety I/0 interfaces in the robot controller and this safety
device is triggered.

After a safety stop, the robot cannot be moved with the manual guid-
ance button even in manual mode. However, in order to be able to

release the robot quickly in the event of entrapment, for example, it is
possible to move the robot by exerting force even after a safety stop.
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In the event of a safety stop, the status LED on the media flange lights

up red [FEEE.

@ Status LED

The status LED is not a certain indicator and may therefore be faulty.

The specific cause of a safety stop is displayed in the status display on
the user interface.

In order to be able to put the robot back into operation after a safety
stop, the event that triggered the safety stop must be corrected and a
reset must be carried out in the user interface (% page 7132).
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3 For your safety

3.1 Scope of the manual

The information in this manual is intended to enable the owner to
operate and maintain the robot properly. This does not include informa-
tion on how a complete robot application can be developed, installed or
operated by the responsible system integrator.

The system integrator must have understood the locally applicable
safety regulations for automation processes and ensure compliance
with the regulations for all robot applications and for the owner’s overall
system in which the robot is integrated.

The owner's responsible personnel must have read this manual care-
fully and have understood it before the robot is switched on for the first
time.
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3.2 Intended use

Use The Yu 5 Industrial robot is intended exclusively for handling and
transporting components or products using a tool or similar devices
in an industrial environment.

Operating personnel working with or on the robot must have the
qualifications specified in & Chapter 3.9 ‘Personnel requirements’
on page 67.

The robot can only be used under specific ambient conditions.
The ambient conditions are listed in & Chapter 10 ‘Technical data’
on page 169.

The robot is designed for collaborative operation in close proximity
to the operator. Collaborative operation of the robot is only intended
for applications that have been subjected to a comprehensive risk
assessment by the owner’s responsible system integrator. The risk
assessment must ensure that the entire application including the
tools, workpiece and all possible collision and entrapment scenarios
in the robot’'s working area are free of sources of danger for the
operator.

For collaborative operation of the robot, the system integrator or the
responsible safety engineer must first have parameterised the values
of the safety configuration in a secure area. This means that robot
does not exceed the permissible biomechanical limits for human-
machine collisions.

When designing collaborative robot applications, the system inte-
grator must also observe the requirements of EN ISO 10218-2 and
ISO/TS 15066.

Intended use also includes compliance with all requirements in this
manual.

Misuse Any use going beyond the intended use counts as misuse of the robot:

= Use outside the specified operating limits (% Chapter 10 ‘Technical
data’ on page 169)

= Use in a potentially explosive atmosphere

= Use in earthquake-prone areas

= Useinavacuum
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= Use in the non-industrial sector (definition of terms based on DIN
EN ISO 10218-1:2012-01 Chap. 1, Note 1)

Examples of non-industrial areas and applications:
e Underwater, military and space robots
e Remotely operated manipulators
e Prosthestics and other aids for people with physical disabilities
e Microrobot (travel less than T mm)
e Surgery and health care
e Service or consumer products
e Schools and teaching facilities
= Use in medical, vital or life-sustaining applications

= Use without issuing a declaration of conformity in accordance with
the Machinery Directive for the owner's overall system

= Use of unsuitable and untrained personnel

= Carrying out welding work with spark formation in the area of the
robot (arc welding)

= Making changes:
e totherobot
* toits components
e tothe electrical installation
e to the controller

= Use without protective enclosures or safety devices

= Use above the robot’'s maximum loading weight (% Chapter 10
‘Technical data’ on page 169)

= QOperation without a mains connection that can be locked in the
disconnected state

= Usein the event of safety-related malfunctions or in a faulty state

= Failure to comply with the owner's safety requirements and acci-
dent prevention regulations as well as non-compliance with mainte-
nance and inspection deadlines

= Use of operating materials and auxiliary materials that have not
been agreed with the manufacturer or have not been approved in
the operating manual

= Use of force and power limitation without correctly set parameters

= | oading of third-party programs or modification of programs by
unauthorised persons
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= Use if the safety configuration has been changed by the system
integrator or the responsible safety engineer, but has not yet been
approved by means of a risk assessment

= Use if the safety configuration has been changed by someone other
than the system integrator or the responsible safety engineer

If such a case nevertheless occurs, have the robot parameterised

by the responsible system integrator or safety engineer before put-

ting it back into operation.

= Use on mobile platforms or other moving components that are not
designed and approved for it

= Use as a climbing aid

= |mproper use of manual guidance

If the robot is to be moved in non-collaborative operation using

manual guidance:

e The enabling button on the handheld controller and the manual
guidance button on the media flange must be operated by the
same person.

Never allow a person to operate the enabling button while
another person is guiding the robot by hand.

e Ensure that during manual guidance by a person, no other
person is in the vicinity of the mobile device that could make
entries in the user interface. Data entry in the user interface
poses a risk of injury to personnel guiding the robot manually
due to unintentional robot movements.

If possible, lock the mobile device before starting manual guid-
ance.

= Use of spare parts not approved by the manufacturer

3.3 Residual hazards

The following section describes residual hazards associated with the
robot even when it is used as intended.
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3.3.1 Dangers due to electrical energy

ii DANGER
Danger to life due to voltage!

Electrical voltage

Contact with live parts poses an immediate danger to life due to
electric shock. Damage to the insulation or to live components can
be life-threatening.

= |f the insulation is damaged, switch off the robot immediately
and arrange for it to be repaired.

To do this, contact Agile Robots SE customer service (% page 4).

= Before carrying out any work on the electrical interfaces in the
robot controller, always observe the following:
e Only permit qualified electricians to work on the electrical

system in the robot controller.
e Voltage may also be present at the electrical interfaces even
after the power supply has been disconnected.

= Only use the original cables provided with the robot.
To replace the original cables, contact Agile Robots SE customer
service (% page 4).

= Keep liquids and chemical substances away from live compo-
nents and all robot components.

= Ensure that the covers within the robot controller are never dis-
mantled.

= Ensure that the mains disconnection device (mains plug) is
always accessible to the operator.

= Ensure that a residual current circuit breaker is installed in the
owner’s electrical system.

= Never disconnect the robot cable from the robot controller
during operation.
Before putting the robot into operation, ensure that the bracket
on the robot cable connector is locked onto the robot controller.

= Never disconnect the power cable from the robot controller or
power supply during operation.
This does not apply if the power supply to the robot needs to be
disconnected as quickly as possible in an emergency.

= After disconnecting the robot cable from the robot controller and
after disconnecting the power cable, do not touch the exposed
contacts for at least five minutes.
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Overvoltage protection

Dangerous residual voltages may be present at the contacts.
= Ensure that cables are not kinked, pinched or stretched.
Do not extend or modify cables.

= Ensure that an overvoltage protection device & ‘Overvoltage pro-
tection’ on page 54 is installed in the robot controller.

@ Overvoltage protection

An overvoltage protection device (type 3 charge eliminator with
thermal monitoring and acoustic fault warning) is installed in the
robot controller.

If the overvoltage protection device is overloaded, the internal pro-
tection circuit is disconnected from the mains. If the acoustic fault
warning sounds, the robot controller must not be used.

For insulation resistance testing up to 500 VDC, the charge elimi-
nator does not have to be disconnected.

For test voltages above 500 V, the charge eliminator must be dis-
connected. To do this, contact Agile Robots SE customer service

(% page 4).
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3.3.2 Dangers if the robot's safety configuration
is changed

Dangers if the robot’s safety config-
uration is changed

If the robot’s safety configuration is not properly parameterised, there
is a risk of injury to the operator.

= The safety configuration can only be changed by the system
integrator or by the responsible safety engineer.

= Ensure that the safety PIN is always protected against unauthor-
ised access.

= Ensure that a risk assessment of the planned application is
performed by the system integrator each time before a new
robot application is set up. The risk assessment must show
that all robot movements, including the tools or other devices
connected to the media flange, do not constitute a source of
danger for the operator.

= Before changing the current safety configuration, check the
requirements that may arise, for example, if the tool is changed,
if additional components are connected or if the work process
or the robot environment change.

= Ensure that after each change to the safety configuration (i.e.
the safety ID for the safety configuration also changes) the
system integrator or the responsible safety engineer personally
checks the safety parameters in a test operation for possible
risks and functionality.

@ Setting the safety configuration parameters

For more information on parametrising the safety configuration and
the safety ID, refer to the associated software manual:

& “Robot Yu 5 Industrial” software manual
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3.3.3 Dangers due to movements of the robot

Dangers due to movements of the
robot

WARNING
Risk of injury due to movements of the robot!

In order to keep the risk of injury to a minimum in all contact sit-
uations with the robot, always observe the following specifications,
even in collaborative operation:

When working with the robot, always wear close-fitting protec-
tive work clothing.

Wear suitable hair protection for long hair.
& Chapter 3.70 ‘Personal protective equipment’ on page 71

Ensure that no objects such as jewellery that could be caught on
the robot are worn on the body.

Only connect tools and devices to the media flange that have
been classified as safe by the system integrator as part of the
risk assessment for the respective application.

In collaborative operation, never use pointed or sharp-edged
tools or devices on the robot and ensure that there are no sharp
edges in the surroundings.

Ensure that the robot’s manual guidance is only used if the
current application has been classified as safe by the safety
integrator.

Ensure that no people are in the hazard area before the robot is
switched on.

When it is switched on, the robot performs a self-test of the 48 V
power supply. In the event of damage to or failure of the robot
brakes, they may release and trigger uncontrolled movements of
the robot.

Operating personnel must always be informed of these risks
during the starting process.

When remote mode is active, the single point of control (SPoC)
is no longer guaranteed and robot movements can be performed
from a location other than the connected mobile device.

Ensure that only authorised operating personnel activate and
monitor remote mode.
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Before activating remote mode, make sure that no unexpected
movements that could startle personnel are triggered.

When changing from the NORMAL parameter set (if configured
for non-collaborative operation) to the REDUCED parameter set
(if configured for collaborative operation):

Make sure that the robot is in a collaborative state before a
contact situation with people can arise.

Make sure that only authorised operating personnel operate the
robot using the handheld controller in manual mode.

Note the following here:

e Ensure that no hazards arise from the robot’s movements
during manual operation.

e Ensure that there are no people in the robot’s hazard area.

Ensure that the operator is informed about the position and
functioning of the safety devices.

3.3.4 Dangers due to falling objects

Dangers due to falling objects

WARNING
Dangers due to falling objects!

When an emergency stop or a safety stop of stop category O or 1 is
triggered, the robot’s 48 V power supply is shut down. As a result, the
tool currently connected to the media flange is de-energised.

In the case of a gripper unit, there is a risk that the gripper unit will
open and objects will fall from it. This risk also exists if the gripper
unit is unintentionally opened due to operating errors on the user
interface.

When designing a robot application, ensure that the system inte-
grator takes into account the risks arising from an object falling
from the gripper unit.

Ensure that personnel are informed of the risks of falling objects
when an emergency stop or safety stop is triggered.

If necessary, use a self-holding gripper as a tool.
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3.3.5 Dangers when restarting the robot after a
collision

Dangers when restarting the robot
after a collision

Collisions between the robot with its surroundings can result in
mechanical damage to robot components. Due to exposed parts, the
operator may be harmed by electric shock or sharp edges.

= Before restarting the robot after a collision, check whether there
is any damage to the robot and its components.
In particular, check the plastic caps on the individual robot axes
for damage.
This also applies if the robot is put back into operation after
vibrations caused by earthquake loads.

= If itis damaged, do not put the robot back into operation and
contact Agile Robots SE customer service (& page 4).

3.3.6 Dangers due to assembly and disassembly
work

Dangers due to improper assembly
and disassembly

During assembly and disassembly work, there is a risk of injury due
to crushing of body parts or falling components.

= Assembly and disassembly work may only be carried out by an
installation specialist as specified in & Chapter 3.9 ‘Personnel
requirements’ on page 67.

= Before starting assembly work, ensure that only suitable and
properly functioning work equipment and devices are used.

= Before starting assembly work, ensure that the intended installa-
tion site has sufficient structural stability to support the weight
of the robot.

= Always observe the specifications in & Chapter 5.7 ‘Safety during
assembly’on page 103 and in & Chapter 9.7 ‘Safety during disas-
sembly’ on page 159.
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3.3.7 Dangers due to hot surfaces

Dangers due to hot surfaces

CAUTION
Dangers due to hot surfaces!

The surfaces of the robot and the robot controller can heat up during
operation, especially during fast movements or when moving heavy
loads.

In collaborative mode, elevated temperatures (up to 54°C) may occur
on the surfaces of the robot at ambient temperatures above 35°C,
depending on the load case and application.

Prolonged skin contact with hot surfaces can be painful for the oper-
ator.

Before working on the robot and on the robot controller, ensure
that all surfaces have cooled down to ambient temperature.
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3.3.8 Dangers in rescue mode

Dangers in rescue mode

In rescue mode, the robot can be moved manually out of error posi-
tions. The following safety functions are inactive during this process:

= Safely limited axis position
(Safely Limited Drive Position (SLDP))
= Safely limited Cartesian position
(Safely Limited Cartesian Position (SLCP))
= Safely limited Cartesian orientation
(Safely Limited Cartesian Orientation (SLCO))
= Safely limited Cartesian force
(Safely Limited Cartesian Force (SLCF))
= Safely limited axis torque
(Safely Limited Drive Torque (SLDT))

Manual movement of the robot with partially inactive safety func-
tions can lead to dangerous situations.

= Ensure that only the system integrator or an authorised safety
engineer activates rescue mode.

= Ensure that the owner’s personnel are aware of the risks that
may arise from rescue mode.

If necessary, take additional safety measures on the part of the
owner.
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3.3.9 Dangers due to photobiological exposure

Dangers due to photobiological CAUTION
exposure Dangers due to photobiological exposure!

The light emitted by the two camera LEDs on the media flange can
damage the eyes when viewed directly.
Avoid direct eye contact with the camera LEDs when they are

switched on.

Maintain a sufficient distance from the camera LEDs when they
are switched on.

During programming and set-up work, ensure the following:

e The switched-on camera LEDs are never aimed directly at
bystanders.

e The switched-on camera LEDs are never aimed directly at
reflective surfaces that could dazzle bystanders.

3.3.10 Dangers due to electromagnetic fields

Dangers due to electromagnetic WARNING

fields Dangers due to electromagnetic fields!

During operation, electromagnetic fields may build up near the robot.
Persons with pacemakers or other metallic implants must not be
in the robot’s hazard area. Pacemakers could be impaired.
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3.4 Safety during collaborative operation

Risk of injury during collaborative
operation

There is a risk of injury due to improper behaviour during collabora-
tive operation.

Only use personnel authorised by the owner as described in

& Chapter 3.9 'Personnel requirements’ on page 67 for collabora-
tive cooperation with the robot.

Ensure that no pointed or sharp tools or tools with an increased
risk of entrapment are used in collaborative operation.

Make sure that there are no objects in the robot’s working area
that could lead to entrapment with the robot and the operator.
Ensure that the requirements of EN 1ISO 10218-2 and

ISO/TS 15066 are observed when designing collaborative robot
applications.

3.5 Safety during non-collaborative operation

Risk of injury during non-collabora-
tive operation

In non-collaborative operation, the robot is operated in a non-safe
state, i.e. the parameters of the safety configuration are in a non-
secure area.

If people are in the robot’s hazard area during non-collaborative ope-
ration, there is a considerable risk of injury.

Ensure that personnel are separated from the robot at all times
by safety guards.

The safety guards must ensure that all movements of the robot
are stopped immediately when a person enters the hazard area.
When switching between non-collaborative and collaborative
areas in hybrid operation:

Make sure that the robot is in the collaborative area before any
contact with people can occur.
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3.6 Safety during integrated operation in an

overall system

Risk of injury during integrated ope-
ration in an overall system

There is a risk of injury if the robot is improperly integrated into an
overall system.

= Ensure that a risk assessment of the entire application has been
carried out on the part of the owner; an assessment that covers
all movements of the components involved, including the robot
and the tools used.

= Ensure that there is a safety concept provided by the owner that
protects the operator from entering the hazard area.

= Ensure that the robot is integrated into the protective circuit
provided by the owner for the overall system.

= Ensure that personnel are separated by safety guards from all
components that are not in a collaborative operating state.

= Never connect safety devices provided by the owner to the
robot's standard I/0 interfaces.

Connect safety devices exclusively to the safety I/0 interfaces.
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Risk of injury due to improper con-
nection of the I/0 interfaces

If the I/0 interfaces are improperly connected to the owner’s elec-
trical components, there is a risk of injury due to inactive safety
functions.

= Connect safety I/0 interfaces in the robot controller exclusively
to components provided by the owner that are suitable for safe
operation.

= Always route signals from the safety I/0 interfaces separately
from the general digital I/0 interfaces.

= Design all safety-relevant signals to be redundant (two inde-
pendent channels).
Always keep both channels separate so that a single malfunc-
tion cannot lead to the loss of the safety function.

= When configuring interfaces as safety I/0 interfaces, always
observe the information in & Chapter 2.2.5.3 ‘Electrical interfaces
in the robot controller’ on page 32.

3.7 Robot's working area and hazard area

n7s
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F RN Robot's working area and hazard area
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The working and hazard area is the area in which the robot arm
can execute movements during a program sequence. Only authorised
personnel are allowed into this area, even during safe collaborative
operation.

The boundaries of the working and hazard area are parameterised by
the system integrator or the responsible safety engineer in the safety
configuration. For new applications, the working and hazard area must
be checked again and, if necessary, the settings in the safety configura-
tion must be adjusted.

If the robot’s currently active limits are exceeded, the robot stops imme-
diately.

In order to be able to move the robot manually from the error position,
the system integrator or the responsible safety engineer must activate
rescue mode in the user interface. To do this, the robot must be in
manual mode.

In rescue mode, the robot can be moved back to a safe position in the
working area by using manual guidance or by entering data in the user
interface (% ‘Rescue mode’ on page 45).

We recommend keeping all persons out of the robot’s hazard area
when working in manual mode.

3.8 Owner's responsibility

Owner

Owner’s responsibility

The owner is the person who operates the robot for commercial or
economic purposes or who entrusts it to a third-party for use and

who bears the legal product responsibility during operation concerning
protection of users, personnel and third-parties.

The robot is used for industrial purposes. The owner of the robot is
therefore subject to the legal obligations relating to safety in the work-
place.

In addition to the safety instructions in this manual, the occupational
health and safety regulations and environmental protection regulations
that apply to the area in which the robot is used must be observed.
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The following applies in particular:

= The owner must obtain information about the applicable occupa-
tional health and safety regulations and, in a risk assessment,
must also determine additional hazards resulting from the specific
working conditions at the location where the robot is used. These
regulations must be implemented in the form of operating instruc-
tions for the use of the robot.

= The owner must, during the entire service life of the robot, monitor
whether these operating instructions comply with the current state
of the regulations and, if necessary, adjust them.

= The owner must clearly regulate and define the responsibilities for
installation, operation, troubleshooting, maintenance and cleaning.

= The owner must ensure that all individuals handling the robot have
read and understood this manual. In addition, personnel must be
trained at regular intervals and be informed of the dangers that the
robot can pose even when used as intended.

= The owner must provide personnel with the necessary protective
equipment and instruct them on how to wear the necessary protec-
tive equipment.

= The owner must inform personnel if changes are made to the
safety configuration.

Furthermore, the owner is responsible for ensuring that the robot is
always in perfect technical condition. The following applies in partic-
ular:

= The owner must ensure that the maintenance intervals described
in this manual are complied with (& Chapter 7.3 ‘Maintenance
schedule’ on page 146).

= The owner must have all safety devices and safety functions
checked at regular intervals for functionality and completeness.

= Ensure that an overvoltage protection device & ‘Overvoltage protec-
tion’ on page 54 is installed in the robot controller.

= We recommend that the owner install a master switch upstream of
the mains connection.
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Declaration of incorporation of incomplete machine

The robot is an incomplete machine within the meaning of the
Machinery Directive and is therefore delivered with a declaration of
incorporation. The declaration of incorporation states that the robot
may only be put into operation if the owner properly integrates it into an
overall application provided by the owner.

The owner's system integrator is also obliged to draw up a declaration
of conformity in accordance with the Machinery Directive for the own-
er's overall application.

3.9 Personnel requirements

Insufficient qualification

Approved personnel

Personnel qualifications

If unqualified personnel carry out work on or with the robot, hazards
may arise which can lead to serious injuries and considerable prop-
erty damage.

= All activities must be carried out by qualified personnel only.

= Keep unqualified personnel away from the robot’s working area
and hazard area.

=  Always keep the login details for the user interface protected
against unauthorised access.

The various tasks described in this manual require different qualifica-
tions for the persons entrusted with these tasks.

Only persons who can be expected to carry out this work reliably are
permitted to perform any work.

Persons whose responsiveness is affected, e.g. by drugs, alcohol or
medication, are not permitted, and neither are children.

This manual identifies the personnel qualifications listed below for the
various tasks:
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Owner

The owner must observe the occupational health and safety regula-
tions concerning use of the robot. This includes the owner fulfilling his
or her monitoring obligations and instructing the personnel listed in this
section at specified intervals.

Operator

Operators have been instructed or trained by the owner about the tasks
assigned to them and the possible dangers associated with improper
conduct when handling the robot. In particular, operators have been
informed about proper behaviour during collaborative operation and
about how the safety devices function.

Operators are able to carry out basic operating activities in automatic
mode, and are able to perform cleaning activities in a professional and
safe manner. This includes:

= Selecting and loading programs
= Starting programs
= Stopping programs

= (Cleaning robots and components

Maintenance specialist

Due to their technical training, knowledge and experience, as well as
their knowledge of the relevant standards and regulations, maintenance
specialists are able to carry out work on the robot’s electrical and
mechanical system and to independently recognise and avoid potential
hazards — including when operating the robot.

Maintenance specialists are specially trained for the work environment
in which they work and are familiar with the relevant standards and
regulations in this area.

Installation specialist

Installation specialists have undergone technical training and are
familiar with assembling and disassembling the robot. Due to their
training, installation specialists are capable of selecting suitable tools
and aids to properly assemble/disassemble the robot and to independ-
ently recognise and avoid potential hazards.
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The installation process is managed by the owner or by a person
commissioned by the owner who ensures that the installation work
is carried out properly.

Programmer

Due to their professional training, knowledge and experience, program-
mers are able to carry out set-up work, and they have been informed
about the specific hazards involved in operating the robot.

Programmers can create new programs for robot applications and
have the necessary programming knowledge to ensure that no unex-
pected movements of the robot are executed at any time.

Safety engineer

Safety engineers are specialists appointed by the owner who, due to
their professional training, knowledge and experience, are able to carry
out set-up and operating activities on the robot — especially in safety-
relevant situations. This includes:

= Parameterisation of the safety configuration in compliance with the
system integrator’s specifications

= Moving the robot in manual mode

= Moving the robot out of error positions in rescue mode

= Releasing the robot from entrapment situations

= Carrying out the torque sensor calibration

= Carrying out the brake test

= Carrying out position verification

System integrator

The system integrator is responsible for safe operation of the robot.
Therefore, the system integrator must carry out a comprehensive risk
assessment for each robotic application, taking into consideration all
workflows, ambient conditions, and devices used on the media flange,
such as tools.
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The associated parameters such as the tool geometry or the definition
of impermissible movement ranges are set by the system integrator

in the safety configuration. For collaborative robot applications, the
system integrator must ensure that the permissible limits for speeds
and collision forces are not exceeded and that the robot poses no
hazards to the operator.

If the robot is integrated into an overall system provided by the owner,
the system integrator must take all measures to ensure safe operation
of the robot in the production process. This includes, in particular,
integrating the robot into the safety concept for the overall system,

for example by connecting the robot to safety devices such as safety
doors or light barriers.

The system integrator is personally appointed by the owner’s business
managers. The core tasks of the system integrator include the fol-
lowing work:

= Set-up and initial commissioning of the robot

= Creating risk assessments for the applications in which the robot is
to be used

This also includes taking into consideration the owner’s overall
system in which the robot is integrated.

= Creating new programs

= Editing existing programs

= Deleting programs

= Parametrising the safety configuration taking into account the
safety-relevant factors from the risk assessment

= QOperating the robot in manual mode

= Changing tools and devices on the media flange

= Opening the robot controller and establishing electrical connec-
tions with external components or machines in the owner’s overall
system, such as additional safety devices

= Ensuring that unauthorised personnel do not gain access to the
robot's safety-related settings and cannot make any changes to the
robot's tools and devices

= Equipping the robot and the components of the overall system with
further safety markings, if the risk assessment so requires
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Changing the operating mode

Changing the safety configuration

= |f necessary:

Providing additional information for the operator to properly operate
a robot application

= Joint storage of all documents required to operate the robot,
including this manual

Transport personnel

For transport tasks, the owner must appoint an authorised person to
supervise and coordinate all work on the robot. Only persons who are
trained for the transport tasks and who are aware of the potential
hazards during transport may be deployed as transport personnel.

The following of the owner’s personnel groups are authorised to use the
key for the key switch and to select the robot's manual mode:

= System integrator
= Safety engineer
= Programmer

= Maintenance specialist

The robot'’s safety configuration is password-protected and may only
be changed by the responsible system integrator and the responsible
security engineer.

3.10 Personal protective equipment

Personal protective equipment is used to protect persons and avoid
health and safety risks at work.

Personnel must wear protective equipment during various types of
work near and on the robot. This equipment is specifically mentioned in
the relevant individual sections of this manual.
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Missing or incorrect protective
equipment

Description of the personal protec-
tive equipment

There is a risk of injury to personnel working on the robot due to
missing or incorrect protective equipment.

= |n addition to the protective equipment mentioned in this
manual, always observe the local regulations concerning protec-
tive equipment that apply at the robot'’s installation site.

= Ensure that personnel have additional protective equipment pre-
scribed by the owner and are informed of how and when to use
it.

Industrial hard hat
Industrial hard hats protect the head against falling objects, swinging
loads and impact with fixed objects.

Protective work clothing
Protective work clothing is close-fitting work clothing with a low tear
resistance, close-fitting sleeves and without protruding parts.

Safety footwear
Safety footwear protects the feet against crushing, falling parts and
slipping on slippery floors.
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3.11 Safety devices

Risk of injury from non-functioning

safety devices

Emergency stop button

—(

RN Emergency stop button

If the safety devices do not work or are deactivated, there is a risk of
injury due to collisions with the robot.

= Never override or bypass safety devices.

In particular, before switching on automatic mode, ensure that
all safety devices are fitted and functional.

= Make sure that the safety devices are always accessible.

@ Safety devices for the robot

In order to minimise the risk of injury due to robot movements,

the robot is equipped with the safety devices described below. The
safety devices are triggered by active intervention on the part of the
operator.

Pressing the emergency stop button [FEBE/(D stops all the robot’s
movements (category 1 emergency stop according to DIN EN
60204-1:2019-06) and applies the robot brakes.

The power supply to the robot drives is interrupted and the controller
remains in operation.

In order to be able to put the robot back into operation, the emergency
stop button must first be unlocked by turning it and then the associated
status message must be acknowledged in the user interface.

The function of the emergency stop button must be checked daily
(& Chapter 7.5 ‘Checking safety devices’ on page 150).
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Enabling button

(1)—

FBE¥A Enabling button

ddd

Fig. 33 \ Three stages of the enabling

button

To move the robot in manual mode from the user interface or with
manual guidance, press and hold the enabling button [FEEEA/( on the
handheld controller in the middle position.

() Enabling function off
(@ Enabling function on
(® Enabling function off

The enabling button is designed as a three-stage button [F8EE):

In the first stage, the enabling button is not pressed and the robot
cannot be moved [FEEEEN/ (.

In the second stage, the enabling button is in the middle position

and the enabling function is activated. The robot can now be moved
from the user interface or using the manual guidance button [FEEEl/
(. The speed of the robot in the area of the end effector is limited

to 250 mm/s. Robot movements at higher speeds can be enabled in
the user interface by active confirmation (see also % ‘Manual mode’
on page 43). Only the personnel groups system integrator, safety engi-
neer and programmer can set the travel speed.

In the third stage, the enabling button is pushed all the way, which deac-
tivates the enabling function and stops all robot movements [FEIEE)/ ).
This ensures that no robot movements are possible when the button

is released or pushed all the way when the operator is startled. The
safety stop triggered in positions 1 and 3 is a category 2 stop (DIN EN
60204-1:2019-06). To put the robot back into operation after a safety
stop has been triggered on the enabling button, the enabling button
must first be completely released.
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Operating mode selection on the
mode selector switch

The set-up process for programs in manual mode can be carried out
when the enabling device is disabled. To do this, the system integrator
or the responsible safety engineer must enter the PIN to actively con-
firm the message in the user interface stating that the robot is to be
moved without an activated enabling button. The prerequisite for this is
that the system integrator has properly parameterised the robot’s force
and power limitation for safe collaborative operation (see also ISO/TS
15066). In this setting and in automatic mode, the enabling button is
disabled.

LilsfeZ8 Operating mode selection on the mode selector switch

(1 Mode selector switch position Automatic mode
(@ Mode selector switch position Manual mode

By turning the mode selector switch on the handheld controller, you can
switch between automatic [/ and manual [fEEA/@ modes.

If the mode is changed or the enabling button is pressed during a
robot movement, a category 1 safety stop (DIN EN 60204-1:2019-06) is
triggered.
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3.12 Safety functions

Risk of injury due to inactive safety
functions

If safety functions are inactive, there is a risk of injury due to collision
with the robot.

Never override safety functions.

Ensure that the limits of the force and power limitation and the
robot’s range of movement are correctly parameterised.

& “Robot Yu 5 Industrial” software manual

For collaborative operation, this means that the biomechanical
limits for human-machine collisions must be complied with (see
also ISO/TS 15066).

Dangers if the robot’s safety config-
uration is changed

If the robot’s safety configuration is not properly parameterised, there
is a risk of injury to the operator during collaborative operation.

The safety configuration can only be changed by the system
integrator or by the responsible safety engineer.

Ensure that the safety PIN is always protected against unauthor-
ised access.

Ensure that the risk assessment for the respective robot applica-
tion is taken into account when parametrising the safety config-
uration.

Ensure that the requirements of EN ISO 10218-2 and

ISO/TS 15066 are observed when designing collaborative robot
applications.

Ensure that after each change to the safety configuration (i.e.
the safety ID* for the safety configuration also changes) the
system integrator or the responsible safety engineer personally
checks the safety parameters in a test operation for possible
risks and functionality.
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Tool configuration

@ Selecting safety functions

When the robot is delivered, all safety functions are active. If neces-
sary, the system integrator or the responsible safety engineer can
manually deactivate individual safety functions in the safety configu-
ration.

& “Robot Yu 5 Industrial” software manual

The robot can only move if the enable signal is present in the robot
controller for the safety functions selected by the system integrator
or the safety engineer.

@ Safety functions of the robot

In order to minimise the risk of injury due to robot movements, the
robot is equipped with the safety functions described below.

The safety functions continuously monitor operating parameters
such as the robot’s force, power, speed, position and orientation,
speed and torque.

As soon as a parameter is outside the permissible limits, all robot
movements are automatically stopped.

In order to ensure that the safety functions are effective, the system
integrator or the responsible safety engineer must configure the tool
that is to be used in the safety settings before it is used for the first
time.

If a robot application allows changing between two tools during opera-
tion, the safety configuration must cover the geometric body resulting
from the totality of both tool geometries.

The specific parameter settings result from the owner's risk assess-
ment of the robot application.
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Probability of failure for safety
functions

Safety function PFH* Diagnostic coverage DC Performance level
SLCP 3.97x107 >97.5% PL-d, cat3
SLCO 3.97x1077 >97.5% PL-d, cat3
SLCS 3.97x1077 >97.5% PL-d, cat 3
SLDT (axis 1-3) 4.57x1077 >97.9% PL-d, cat 3
SLDT (axis 4-6) 4.57x1077 >97.9% PL-d, cat 3
SLCF 4.57x1077 >97.9% PL-d, cat3
SLDP 3.97x107 >97.5% PL-d, cat 3
SLDS 3.97x1077 >97.5% PL-d, cat 3
SLRP 457 x1077 >97.9% PL-d, cat 3
Emergency stop button,

enabling button, 3.97x107 >92.7% PL-d, cat3
mode selector switch

Ejf:re digital inputs and out- 397 x 1077 > 92 7% PL-d cat 3

Tolerances of the safety functions

* The PFH value indicates the average probability of a dangerous failure
per hour (Probability of dangerous Failure per Hour).

For more information on the probability of failure, contact Agile Robots
SE customer service (& page 4).

The following values represent the detection tolerance for safety func-
tions during quasi-static robot operation, e.g. at constant speed.

During dynamic operation of the robot, e.g. during high accelerations,
the actual tolerances may deviate from the specified values.

The owner must put the safety functions into operation accordingly
and ensure that the tolerances required for the application are complied
with.
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‘ Safety function Value
SLCP 30 mm
SLCO 1.6°
SLCS 11T mm/s
SLDT (axis 1-3) 9 Nm
SLDT (axis 4-6) 1 Nm
SLCF 35N
SLDP 5°

SLDS 2.5%/s
SLRP 56 W

3.12.1 Force and power limiting

FEPEEN Force and power limitation
(example illustration)

In order to minimise the risk of injury due to robot movements, the
robot is equipped with a force and power limitation (in the user inter-
face: “Force and Power Limiting”) [FEBEE].

The force and power limitation is divided into five safety functions,
which are described in the following sections.

Safely limited axis speed

(Safely Limited Drive Speed (SLDS))
Safely limited Cartesian speed

(Safely Limited Cartesian Speed (SLCS))
Safely limited axis torque

(Safely Limited Drive Torque (SLDT))
Safely limited robot power

(Safely Limited Robot Power (SLRP))
Safely limited Cartesian force

(Safely Limited Cartesian Force (SLCF))

The safety functions are parameterised via the safety settings in the
user interface.

& “Robot Yu 5 Industrial” software manual
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In order to be able to operate the robot in the collaborative state, the
system integrator or the responsible safety engineer must ensure when
parameterising the safety functions that the permissible biomechanical
limit values for human-machine collisions are not exceeded. This mini-
mises the risk of injury in the event of physical contact with the robot.

In rescue mode, the following safety features are automatically disa-
bled:

= Safely limited axis position
(Safely Limited Drive Position (SLDP))
= Safely limited Cartesian position
(Safely Limited Cartesian Position (SLCP))
= Safely limited Cartesian orientation
(Safely Limited Cartesian Orientation (SLCO))
= Safely limited axis torque*
(Safely Limited Drive Torque (SLDT))
= Safely limited Cartesian force
(Safely Limited Cartesian Force (SLCF))

@ * Safely Limited Drive Torque (SLDT)

SLDT is deactivated in rescue mode only if the torque of one of the
drives exceeds the preset torque limits for the drive (e.g. if the robot
is stuck at a table).

When the robot is released, SLDT is reactivated even if rescue mode
is still active.

The values for force and power limitation can only be changed within
the range of the preset limit values. When creating a new program for
a robot application, the system integrator must consider all possible
human-robot collision scenarios as part of a risk assessment.

Depending on the application, it may be necessary to re-parameterise
the force and power limitation in order to avoid injury to the operator in
certain situations with an increased risk of entrapment, for example.

The safety controller continuously monitors the force and power limita-
tion on the basis of the torque and position values in each of the six
robot axes.

Axis torques
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AN

The following prerequisites apply to correct monitoring of the axis tor-

ques:

= The zero point for all torque sensors is correctly calibrated.

= The toolis correctly mounted on the connecting flange and cor-

rectly parameterised.

The parameterised mounting direction (gravitational vector) does
not deviate from the robot's mounting direction.

@ Increase in interaction force

Depending on the robot speed, the braking distance following a
safety stop can lead to a violation of the axis torques and thus to

a further increase in the interaction force.
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NORMAL and REDUCED parameter sets

The values of force and power limitation can be defined in two parame-
ters sets, NORMAL and REDUCED. The values defined for the REDUCED
parameter set must be less than or at most equal to the values for

the NORMAL parameter set. By default, the NORMAL parameter set is
active.

In principle, configurations that allow collaborative or non-collaborative
operation of the robot are possible for both parameter sets. This means
that the following modes of operation are available:

= Fully collaborative operation
The NORMAL and REDUCED parameter sets are both in the collab-
orative range.

= Fully non-collaborative operation
The NORMAL and REDUCED parameter sets are both in the non-
collaborative range.

= Hybrid operation
The REDUCED parameter set is in the collaborative range, while the
NORMAL parameter set is in the non-collaborative range.

Hybrid operation is used in order to switch automatically between both
sets of parameters while the robot is in operation. This switch can be
triggered by an external or internal trigger as follows:

= Example of external trigger
The robot is integrated into an application provided by the owner
and is operated with the NORMAL parameter set (non-collaborative
state).
The robot's working area and hazard area is protected by a light
curtain connected to the robot’s safety I/0 interfaces.
When the operator enters the working and hazard area, the light
curtain is triggered, which, if configured accordingly, automatically
switches the robot to the REDUCED parameter set.
The robot now operates at reduced speed, reduced force and/or
reduced power in the collaborative state.

= Example of internal trigger

The robot is operated with the NORMAL parameter set (non-collab-
orative state).
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Safely limited axis speed (Safely
Limited Drive Speed)

Safely limited Cartesian speed

Safely limited axis torque (Safely
Limited Drive Torque)

As soon as the robot exceeds a safety level within its working and
hazard area, it automatically switches to the REDUCED parameter
set and the robot moves at reduced speed, reduced force and/or
reduced power (collaborative state).

After returning to the safety level, the robot automatically switches
back to the NORMAL parameter set (non-collaborative state).

@ Changeover time between parameter sets

The changeover time between the NORMAL and REDUCED param-
eter sets is 200 ms by default and can be set by the system inte-
grator or by the responsible safety engineer in the user interface.

If the robot leaves the safety area before the changeover time has
elapsed, rescue mode will not be activated.

When designing a robot application for hybrid operation, the system
integrator must ensure that the robot is in the collaborative area before
a contact situation with humans can occur.

This safety function monitors the angular velocity of the robot'’s indi-
vidual axis drives based on the position data for the respective drive.

If the maximum permissible speed of a drive is exceeded, a category 1
safety stop (see also DIN EN 60204-1:2019-06, Annex A) is triggered.

This safety function monitors the Cartesian speed of the robot, taking
into account the position data for the respective drive.

If the maximum permissible Cartesian speed of the end effector or the
elbow joint on the robot is exceeded, a category 1 safety stop (DIN EN
60204-1:2019-06) is triggered.

This safety function monitors the external torque applied to an axis
based on the torque sensor data for the respective drive.

If the maximum permissible externally acting axis torque of a drive
is exceeded, a category 1 safety stop (DIN EN 60204-1:2019-06) is
triggered.

The external axis torque can still increase considerably after the safety
function is triggered and before the robot finally comes to a standstill.
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Safely limited Cartesian force

This safety function can only monitor static torques that occur for
longer than the tripping time tolerance. Transient contacts and resulting
hazards must be mitigated by additional measures, e.g. limiting the
kinetic energy of the robot by reducing the maximum speed to a suit-
able value.

The resulting static torque depends, among other things, on the fol-
lowing application-dependent factors:

= |nitial speed/energy of the robot

= Payload

= Rigidity of the contact environment

= Clamping or free contact

This safety function monitors the robot’s mechanical power.

If the maximum permissible robot power is exceeded, a category 1
safety stop (DIN EN 60204-1:2019-06 ) is triggered.

This safety function monitors the externally applied Cartesian force
at the end effector according to the quasi-static contact scenario pur-
suant to ISO/TS 15066.

If the maximum permissible Cartesian force is exceeded, a category 1
safety stop (DIN EN 60204-1:2019-06) is triggered.

This safety function restricts the robot’s range of motion robot as
described in & Appendix ‘Singularities’ on page 182.

The minimum configurable force is 35 N.

The robot’s safety controller does not monitor exceeding of the tran-
sient limit according to ISO/TS 15066. The owner must take this into
account as part of the risk assessment for the respective robot applica-
tion and when parametrising the safety configuration.
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3.12.2  Safely limited range of robot motion
(Motion Range Limiting)

UEEElN Safely limited range of motion

In order to minimise the risk of injury as a result of collisions, the robot
has a safely limited range of motion in addition to force and power

limitation |FEEEEL.

This is divided into three safety functions, which are described in the
following sections:

= Safely limited axis position
(Safely Limited Drive Position (SLDP))
= Safely limited Cartesian position
(Safely Limited Cartesian Position (SLCP))
= Safely limited Cartesian orientation
(Safely Limited Cartesian Orientation (SLCQ))
These functions continuously monitor the movements of the robot and

its position and orientation in Cartesian space, both in automatic mode
and in manual mode.
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Safely limited axis position (Safely
Limited Drive Position)

Safely limited Cartesian position

If the robot has exceeded a permissible limit and has come to a stand-
still, the robot must be moved manually from the error position. To do
this, the robot must be in manual mode and an authorised person must
activate rescue mode in the user interface.

The robot can then be moved back to a safe position with predefined,
reduced rescue parameters by pressing the enabling button.

@ Rescue mode

In rescue mode, the safety functions indicated above and the “Safely
Limited Drive Torque” safety function are inactive, i.e. no position
monitoring of the robot takes place in this case.

This safety function monitors the angle positions of the robot’s indi-
vidual axis drives based on the position data for the respective drive.

The safety function only monitors a range of < 360° and is not effective
if the range is configured to a value > 360°.

When leaving the permissible angular positions of a drive, a category 1
safety stop (DIN EN 60204-1:2019-06) is triggered.

Lilsfe¥A Working area and hazard area with safety areas

(1 Safety cuboid
@ Safety level

This safety function monitors the Cartesian position of the robot based
on planes and cuboids defined in the Cartesian space.

If the end effector or the elbow joint on the robot enters a safety cuboid
EEEE/ D or a safety plane [FEE#/ @), the robot behaves as follows,
depending on the safety configuration:
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Safely limited Cartesian orientation

= A category 1 safety stop (DIN EN 60204-1:2019-06) is triggered.

= |t switches to the REDUCED parameter set and the robot moves
with reduced parameter values.

This safety function monitors the Cartesian orientation of the end
effector on the robot, taking into account a safety cone in which the end
effector orientation may deviate from the application-specific normal
position. If the permissible Cartesian orientation of the end effector

is exceeded, a category 1 safety stop (DIN EN 60204-1:2019-06) is
triggered.

3.12.3 External safety stop

This safety function executes a safety stop of the robot on triggering
of an external safety device provided by the owner that is connected
to the safety I/0 interfaces in the robot controller. Stop categories 1
and 2 (DIN EN 60204-1:2019-06) can be configured separately for the
individual inputs.

Safety stops are configured via the safety I/0 interface Sl.,. A stop-
reset input can also be configured via another Sl interface; this input
must be activated after a safety stop before the operator can acknowl-
edge the error message.

60204-1:2019-06)

@ In the event of a category 2 safety stop (DIN EN

If no external reset signal is configured via the Sl g interface, the
robot is put back into operation by enabling the safety stop signal.

If speed and distance monitoring is planned for the robot with the aid of
an external safety device provided by the owner, at least one category

2 safety stop (DIN EN 60204-1:2019-06) must be configured for this
purpose.

Three possible scenarios for the implementation of speed and distance
monitoring must be taken into account:
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= Anexternal safety device is connected to the Sl input. When
the safety device is triggered, a category 2 safety stop (DIN EN
60204-1:2019-06) is performed.

= Anexternal safety device is connected to the Sl input. When the
safety device is triggered, the robot switches to a reduced speed,
e.g. from the NORMAL parameter set (if configured for non-collabo-
rative operation) to the REDUCED parameter set (if configured for
collaborative operation).

= Anexternal safety device is connected to the Sl input.

e |f a person approaches the robot and thus triggers the safety
device, the robot switches to a reduced speed.
e |f a person approaches the robot even further and the permis-

sible minimum distance is violated, a category 2 safety stop
(DIN EN 60204-1:2019-06) is performed.

38

Yu 5 Industrial robot Agile Robots 2024-12-10



e For your safety &
Configurable safety digital inputs and outputs > Configurable safety inputs

3.13 Configurable safety digital inputs and
outputs

3.13.1 Configurable safety inputs

The robot has four configurable safety digital inputs that can be config-
ured with the three functions described below.

@ Overview of interfaces

A detailed overview of the interfaces in the robot controller can be
found in & Chapter 2.2.5.3 ‘Electrical interfaces in the robot controller’

on page 32.

Safety Inputs The inputs marked in colour in can be configured with the func-
~ E210] [ | [2aVSiA ] tions described in the following table. For safety reasons, the connec-
Zs211 1 [oND | [GNDSIA]  tions are redundant, i.e. two connections always make up one input.
g [E522:0
5 [ES221
e H
£ [VAux_] ¢
8 5
5 [EOFF ] i
§ [EoN__]

o 1
Overview of “Safety Inputs”
Example

The connections CFG 11 and CFG 12 (red markings) make up one
input.

All four inputs can be configured with one of the following functions.
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Input Function

Safety stop Configurable digital input for a category 1 or 2 safety stop (DIN EN
60204-1:2019-06).

The following configurations are possible:
= Category 1 safety stop (DIN EN 60204-1:2019-06)

= Category 2 safety stop (DIN EN 60204-1:2019-06)

= Category 1 safety stop (DIN EN 60204-1:2019-06) only in automatic
mode

= Category 2 safety stop (DIN EN 60204-1:2019-06) only in automatic
mode

The input signal can only be processed if the input is configured.
Assignment

= (/Low: safety stop triggered
= 7/High: safety stop not triggered

Stop reset Configurable digital input for resetting an emergency stop and a safety stop.
Assignment

= O/Low => 1/High: reset triggered

= (QOtherwise: reset not triggered

REDUCED mode Configurable digital input for switching to the REDUCED parameter set. The
changeover time is 200 ms by default and can be set by the system inte-
grator or the responsible safety engineer in the user interface.

Assignment

= O/Low: REDUCED parameter set active
= 7/High: NORMAL parameter set active
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@ Self-tests of configurable inputs

The safety controller automatically performs self-tests of the config-

urable inputs.
After restarting the robot, ensure the following:

actuate the safety input for at least two seconds the first time it is
used, i.e. pull it to the HIGH level.

After this initial actuation, a short actuation time of less than one
second is sufficient.

Resetting a detected self-test fault of the safety inputs must not be
used to ignore faults that occur during operation.

@ External safety digital inputs — self test

When external active devices are connected to the robot’s safety

inputs, the robot can check only its own input path by means of a
self-test.

When external passive devices are connected to the safety inputs,
self-tests cannot detect short circuits that bridge a normally closed
contact.

The assumptions for error detection for external passive devices
also only apply if the designated high-side connection is used.

The system integrator or operator must select measures to ensure
that faults in the external wiring can be detected or ruled out, e.g.:
= Using active devices that check the wiring on their side (OSSD)
= Separate cable routing for outgoing and return conductors

= Separate shielding for outgoing and return conductors

= Cyclical manual check of the function
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3.13.2 Configurable safety outputs

The robot has four configurable safety digital outputs that can be con-
figured with the following four functions.

@ Overview of interfaces

A detailed overview of the interfaces in the robot controller can be

found in & Chapter 2.2.5.3 ‘Electrical interfaces in the robot controller’
on page 32.

Safety Outputs The outputs marked in colour in can be configured with the func-

tions described in the following table. For safety reasons, the connec-
tions are redundant, i.e. two connections always make up one output.
124V | [24V SOA | Y P P

IGND |  [GND SOA|

FEElE Overview of “Safety Outputs”

Example

The connections SO 11 and SO 12 (red marking) make up one output.

All four outputs can be configured with one of the four functions.
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Output Function

Emergency stop

Digital output for signalling an emergency stop on the safety controller in the
robot controller.

The signal is triggered in the same way as the emergency stop signal at the
Sl or S, inputs.

Assignment

= (O/Low: emergency stop active

= 7/High: emergency stop not active

Safety stop

Digital output for signalling a safety stop or hardware fault on the safety
controller in the robot controller.

The signal is triggered in the following cases:

= Ifthe Sl input is configured for a safety stop:
A safety stop is registered at the Sl input.

A distinction can be made between the following stop categories for a
safety stop:

e Stop category 1 (DIN EN 60204-1:2019-06)
e Stop category 2 (DIN EN 60204-1:2019-06)

e Stop category 1 (DIN EN 60204-1:2019-06) and stop category 2 (DIN
EN 60204-1:2019-06)

= Ifthe Sl input is configured for an emergency stop:
An emergency stop is registered at the Sl input.

= A safety function of the robot is triggered and a safety stop is executed
(% Chapter 3.12 ‘Safety functions’ on page 76).

Assignment

= (O/Low: safety stop active

= 1/High: safety stop not active

Robot movement

Digital output for signalling a robot movement.
Assignment

= (/Low: robot in motion
= 1/High: robot at standstill

REDUCED mode Digital output for signalling REDUCED mode.
Assignment
= (O/Low: robot is in NORMAL mode
= 7/High: robot is in REDUCED mode
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@ Self-test pulses

If the self-test pulses are configured for a safety output, the oper-

ator is responsible for ensuring that errors such as getting stuck in
high or a short circuit to another signal can be detected by suitable
measures if the signal is to be further processed for safety-relevant
applications.

3.14 What to do in the event of accidents

Preventive measures

What to do in the event of an acci-
dent

= Always be prepared for accidents!

= Keep first aid equipment (first aid kit) and fire extinguishers in

working order and close at hand.

= Familiarise personnel with accident reporting, first aid and rescue

facilities.

= Check first aid and rescue facilities at regular intervals.

Immediately trigger the emergency stop by pressing the emergency
stop button on the handheld controller.
In the case of integrated operation of the robot in an overall system,
trigger the emergency stop device provided by the owner, if neces-
sary.

= Remove persons from the danger zone

If a person is trapped by the robot:

e Move the robot out of the entrapment position with manual

force and free the person. The robot can be moved backwards
with the physical force of two people.
& DGUV Information 208-053: Mensch und Arbeitsplatz — Physi-
kalische Belastungen [People and Workplaces — Physical Strains]
(September 2019)

e When resolving the entrapment situation, note the following:

If possible, move the robot’s axes 1 and 2 in order to be able to
apply the greatest possible leverage.

= |nitiate first aid measures.
= Alert emergency services.

= |nform the person responsible at the place of use.
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3.15

Environmental protection

UMWELTSCHUTZ!

Danger to the environment due to improper handling of envi-
ronmentally hazardous substances!

Improper handling of environmentally hazardous substances, espe-
cially if disposed of incorrectly, can cause considerable damage to
the environment.

= Always observe the information below on how to handle and
dispose of environmentally hazardous substances.

= |f environmentally hazardous substances accidentally escape
into the environment, take appropriate measures immediately.
If in doubt, inform the responsible local authority about the
damage and ask for appropriate measures to be taken.

@ Disposal of the robot and its components

To protect the environment, the robot has been manufac-
tured with limited use of hazardous substances pursuant to
RoHS Directive 2011/65/EU.

The Agile Robots SE is registered with the Stiftung EAR foundation
(waste electrical and electronic equipment register) and takes back
Yu 5 Industrial brand robots that have been sold on the German
market free of charge in order to dispose of them properly.

Importers in European countries that are subject to the
WEEE Directive 2012/19/EU are responsible for registering with the
national WEEE register in their country.

A list of national registers can be found here:

https://www.ewrn.org/national-registers

The following environmentally hazardous substances are used:

Electronic components Electronic components may contain toxic substances. They must not

enter the environment. They must be disposed of by a specialist dis-
posal company.
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Cross roller bearing Cross roller bearings contain toxic substances. They are subject to
special waste treatment and must be disposed of by a specialist waste
disposal company.

3.16 Security of the IT environment

NOTICE
Risk of robot damage due to non-secure IT environment!

Operating the robot in a non-secure IT environment can cause
damage and malfunction.

= Ensure that the robot is never operated in a non-secure network
environment where it is endangered by malicious software.

= Ensure that protection measures provided by the owner such as
firewalls, antivirus software or encrypted VPN connections are
used.
If possible, during operation disconnect the internet connection
for the mobile device that is connected to the robot.

= Ensure that the mobile device connected to the robot is free of
viruses and is used exclusively to operate the robot.
The use of private hardware for robot operation is not permitted.

= Ensure that storage media connected to the robot, such as USB
devices, are free of viruses and are only used for data exchange
with the robot.
The use of private storage media for data exchange is not per-
mitted.

= Ensure that exported robot programs are protected against
unauthorised access to prevent unauthorised manipulation of
the programs.
The system integrator is obliged to first test each imported pro-
gram in manual mode before using it in automatic mode.

= Ensure that the system settings and the system status of the
mobile device provided by the owner are checked regularly.

= Ensure that the robot is operated exclusively with an up-to-date
software version.

= Ensure that no external remote access to the robot is possible
from outside the internal company network.
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@ Attacks or intrusion into the network

Agile Robots SE is not liable for damage caused by attacks or intru-
sion into the network aimed at changing the robot controller’s soft-
ware system or the safety configuration.
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/4 Delivery, packaging and storage

4.1 Delivery and scope of delivery

P8 Delivery condition and scope of delivery

@ Robot controller + components box ® 3 m power cable
Robot + components box (® Robot controller key
() Handheld controller bracket ® Quick guide
(@ Handheld controller, permanently connected to @ AgileTags
robot controller Robot with connecting cable to robot controller
(® Robot controller (® Robot arm drilling template

The robot and its components are delivered in two boxes [{EY/® +
on a transport pallet. The two boxes contain the following components:

= Robot controller + accessories [fEE/D-@)
= Robot + accessories {1/ ®-©
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@ Delivery, packaging and storage

IP54 classification

1.2 Packing

About the packaging

When delivered and when fully connected, the robot system fulfils the
IP54 classification.

The IP54 classification no longer applies as soon as one of the fol-
lowing cases occurs.

= The cable bushing on the underside of the robot controller has been
disassembled.

= The twist cap on the RJ45 Ethernet port is open.
= The filter units in the robot controller’s fan have been removed.
= The protective cap on the connecting flange has been removed.

= The protective caps on the external electrical interfaces on the
media flange have been removed.

= The robot cable is disconnected from the robot controller.

NOTICE
Risk of robot damage due to lack of fixation!

Upon delivery, the robot is in the transport position. The robot is not
stable in this position due to its eccentric centre of gravity. If the
robot is not fixed in place by the packaging parts, there is a risk that
it will tip over and components, in particular the torque sensors in the
axes, will be damaged.

= Do not completely unpack the robot before starting assembly.
Ensure that the foam packaging of the robot is removed
according to the specifications in & Chapter 5.3 ‘Installing the
robot and putting it into operation’ on page 107.

The individual packing units are protected from moisture with film. Only
environmentally friendly materials have been used for the packaging.
The packaging is intended to protect the individual components against
damage during transport, against corrosion and other damage until
they are installed.

Therefore, do not dispose of the packaging and do not remove it until
shortly before assembling the robot.
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Delivery, packaging and storage @

Storage

Handling of packaging materials

Information on the packing material

4.3 Storage

Storage of packing units

Dispose of the outer packaging material in accordance with the appli-
cable statutory provisions and local regulations.

@ Foam packaging

We recommend retaining the foam packaging to enable safe future
transport of the robot and the control cabinet.

This also applies to the reusable transport straps for closing the
robot box.

UMWELTSCHUTZ!
9 Danger to the environment due to improper disposal!

Packaging materials are valuable raw materials and can in many
cases be re-used or usefully processed and recycled. Improper dis-
posal of packaging materials can harm the environment.

= Dispose of packing materials in an environmentally sound
manner.

= Observe local disposal regulations. Where appropriate, hire a
specialist company to handle the disposal.

The packaging contains the following information:

= Address of the recipient

= Net weight of packing unit [kg]

= Total weight of packing unit [kg]

= Dimensions of the packing unit: width, depth, height [cm]

Store packing units under the following conditions:

= Do not keep outdoors.

= Storein a dry and dust-free place.

= Do not expose to aggressive media.
= Protect against sunlight.

= Avoid mechanical vibrations.
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@ Delivery, packaging and storage
Storage

= Storage temperature: +5to +25°C

= Relative humidity, max.: 70% at temperatures up to +31°C,
decreasing linearly to 50% at +40°C

@ Storage for more than 3 months

If stored for more than three months, check the general condition of
all parts and packaging at regular intervals. If necessary, refresh or
renew the preservation.
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5 Assembling the robot

5.1 Safety during assembly

Danger due to improper assembly WARNING
Dangers due to improper assembly!

During assembly activities, there is a risk of injury due to crushing of
body parts or falling components.

Assembly activities must only be carried out by an installation

specialist (% Chapter 3.9 ‘Personnel requirements’ on page 67).

Before starting assembly work, ensure the following:

e Make sure that two people are always available to install the
robot.

e Ensure that only suitable and properly functioning work
equipment and devices are used.

e Ensure that the intended installation site has sufficient struc-
tural stability to support the weight of the robot.

e Ensure that the intended installation site has a rigid surface
to support the robot.

e Ensure that the intended installation site has sufficient
space for the movements of the robot arm.

Never mount robots on mobile platforms or other moving com-

ponents that are not designed and approved for this purpose.

Lay cables so that there is no risk of tripping and no tensile

forces are applied to the cables.

If necessary, use cable holders or cable ties to fix the cables.

When establishing the Ethernet connection on the robot con-

troller, ensure the following:

When the twist cap on the RJ45 Ethernet port is opened, the

robot controller loses its IP54 tightness. The system integrator

must therefore re-evaluate the robot controller’s IP class after

the Ethernet cable is connected.

The IP54 tightness can be restored, for example, in combination

with the CONEC 17-150254 or 17-150264 connectors.
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Assembling the robot
Preparing for assembly

5.2

Preparing for assembly

O
® 0 e

Installation spe- | System inte- Industrial hard
cialist grator hat

O 06

Protective work | Safety footwear | Torque wrench
clothing

© 006

Drilling template | Twist drill Fasteners for
robot base

© O

Fasteners for Screw driller
handheld con-
troller bracket

® Ej&\zsz

'E'{\l) !

< il 8@

Er A
@ ' 1]

hiij

6x 1SO4762 M8x80 8.8
12x1SO7092 M8-St200HV
6x 1SO10511 M8-04

Ej® 22 Nm
| I
B

1 !

@‘ min 25

6x 1SO4762 M8x65 8.8
6x 1SO7092 M8-5t200HV

LisfZ88 Threaded connections for the robot base (fastening elements)

® Assembly with through bores

Assembly with threaded bores

(® Depth of hole on robot base
@ Thick mounting plate

Prerequisites

= The stability of the owner’s power supply is ensured at all times.

= Ensure order and cleanliness at the installation site.

= There is sufficient space for assembly before starting work.

= |tis ensured that assembly takes place in a dry and well-lit environ-

ment.

= |tis ensured that there are no strong magnetic fields in the area of

the installation site.
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Assembling the robot
Preparing for assembly

Requirements for foundations

= The installation site is selected so that the power cable and the
socket of the owner’s power supply are always accessible to the
operator.

= [tis ensured that the bolts for the threaded connections between
the robot base and mounting plate meet the specifications in

Fourl

With regard to the bolt length, note that the robot base has a
hole depth of 38 mm [FEEA/ (.

Ensure that the bolts have a minimum strength class of 8.8
degrees.

Ensure that the bolts are tightened to a minimum tightening
torque of 22 Nm.

= The mobile device intended for operating the robot meets the fol-
lowing minimum requirements:

Display: 1280 x 768 pixels (recommended: touchscreen)
CPU: Intel Celeron® N4120

GPU: Intel® YHA graphics card 600

RAM: 4 GB

Operating system: Microsoft Windows®, Linux, Android® or
Apple macOS®

Browser: Google Chrome® or Microsoft Edge® (version 79 or
later)

= An Ethernet cable is available for connecting the robot controller
and the mobile device.

@ Ethernet port

Only one mobile device may be connected to the robot controller
via the Ethernet connection. Connecting to network devices such as
routers or switches is not allowed.

The robot arm may only be mounted on horizontal foundations. Ceiling

(mounting plate) and wall mounting are not permitted.
For safety and performance reasons, the foundations for the robot arm
must meet the following requirements:
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Assembling the robot
Preparing for assembly

Load calculation for foundations
(mounting plate)

F 7Y Forces and torques of robot base

‘ Parameter Value

Minimum yield strength of mounting plate 225 MPa

Natural frequency of foundation for best robot | 180 Hz
performance*

Thick mounting plate >25mm

* The minimum natural frequency requires a frequency of the first
oscillation level of 60 Hz.

When calculating the natural frequencies of the foundation and the
material stresses, take into account the following loads acting on the
foundation:

‘ Force/torque Description Value
F Maximum lateral force 583 N
Fz Tensile force in Z-direction 583 N

Maximum bending moment

> (torsional moment around the X- +400 Nm
axis)
Tz Torsional torque around the Z-axis |+ 306 Nm

The stresses act at the same time!

@ Total weight of the robot

When calculating the loads, use the total weight of the robot
including the installed equipment (end effectors, cable guides etc.).

If you have questions about specific use cases and applications, con-
tact Agile Robots SE customer service (& page 4).

106

Yu 5 Industrial robot Agile Robots 2024-12-10



R Assembling the robot
Installing the robot and putting it into operation

5.3 Installing the robot and putting it into ope-
ration

Risk of robot damage due to lack of NOTICE
fixation during assembly @

Risk of robot damage due to lack of fixation during assembly!

Upon delivery, the robot is in the transport position. The robot is not
stable in this position due to its eccentric centre of gravity. If the
robot is not fixed in place by the packaging parts, there is a risk that
it will tip over and components, in particular the torque sensors in the
axes, will be damaged.

= Do not completely unpack the robot before starting assembly.
Ensure that the robot’s foam packaging is not completely
removed until the robot base is fastened to the mounting sur-
face with at least two bolts (see the following sequence of
actions).

@ Mounting surface

In the following section, a table is used as an example of a mounting
surface for the robot.
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Assembling the robot
Installing the robot and putting it into operation

@ Foam packaging

We recommend retaining the foam packaging to enable safe future
transport of the robot and the control cabinet.

This also applies to the reusable transport straps for closing the
robot box.

Removing the outer packaging

LilefZER Removing the outer packaging (example)

01. Remove the outer packaging of the boxes for the robot and for
the robot controller [FEEE.

02. Remove the foam packaging of the box for the robot controller
and place the components on a level surface.

© stability of the robot

To prevent the robot from tipping over, ensure that the com-
plete foam packaging and transport straps for the robot are not
removed before step 13.

03. Completely unwind the cable on the handheld controller.

108 Yu 5 Industrial robot Agile Robots 2024-12-10



Assembling the robot
Installing the robot and putting it into operation

Assembling the robot

FRZZ8 Robot drilling template

® Outgoing cable (back of robot)
() Holes for bolts
(@ Holes for dowel pins

Check that the contents of the box for the robot controller are
complete and intact, in accordance with & Chapter 4.7 ‘Delivery
and scope of delivery’ on page 99.

@ Checking the delivery
If there are any missing or damaged components, do not put the
robot controller into operation.

Immediately contact the dealer who sold the robot or Agile
Robots SE customer service (& page 4).

Align the robot'’s drilling template on the edge of the table as
shown in and mark the six drill holes on the table plate.

© Positioning of drilling template

In order to ensure sufficient space to assemble the robot, we
recommend positioning the drilling template centrally on the
table plate and not right at one of the table edges.
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Assembling the robot
Installing the robot and putting it into operation

06. Using the twist drill according to the markings, drill six holes
Fig 44 Q)

@ Threaded connections with lock nuts

Depending on the thickness of the table plate, we recommend
drilling completely through the table plate and establishing the
threaded connections for the robot using lock nuts.

07. @ Dowel pins
The robot can also be fixed in place with dowel pins in order
to secure the precise position of the robot or to ensure repeat
accuracy when installing the robot again.

If necessary, drill two holes with the twist drill according to the
markings [fEE/@.
08. Remove packing part 1 of the robot box [FERE.

@ Labelling of packaging parts

All packaging parts of the robot are labelled with a number
l indicating the order in which they should be unpacked.

FP7EN Removing packaging part 1

09. 4. WARNING! Risk of injury due to heavy load!
Make sure that two people are available to carry the robot box.

10. Place the robot box on the table rotated by 90° as shown in

Fig ]

FERZIN Setting the robot box down
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Assembling the robot
Installing the robot and putting it into operation

11.

¥

Fig. 47 \ Remove packaging part 2

Remove the transport straps and remove packing part 2 [FEEd.

UEPZER Example: Assembly with through bores (part 1)

12.

13.

Align the robot with the packaging part 3 on the drill holes on the
table plate [FEHEEL

Establish the threaded connections on the robot base as follows:

Assembly with through bores:

Insert at least two bolts (M8) with washers (M8) through the
openings on the free side of the robot base [FHE.

Place washers (M8) and lock nuts (M8) on the bolts and
initially tighten lock nuts clockwise to a tightening torque of
13 Nm [FFRE

The lock nuts are only tightened to the full tightening torque
of 22 Nm after the robot has been fully screwed on (step 16).

Assembly with threaded bores:

Insert at least two bolts (M8) with washers (M8) through the
openings on the free side of the robot base [FEIE

Initially tighten the bolts clockwise to a tightening torque of
13 Nm [FEREE]L

The bolts are only tightened to the full tightening torque of
22 Nm after the robot has been fully screwed on (step 16).
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Assembling the robot
Installing the robot and putting it into operation

14. Remove packaging part 3 and completely unwind the robot
cable.

15. Check that the robot is intact.

@ Checking the delivery
If there are any missing or damaged components, do not put the
robot and its components into operation.

Immediately contact the dealer who sold the robot or Agile
Robots SE customer service (% page 4).

F PR Removing packaging part 3

LiBEIN Example: Assembly with through bores (part 2)

16. Initially tighten the threaded connections on the robot base for
the remaining four holes to a tightening torque of 13 Nm [FEBEE.
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R Assembling the robot
Installing the robot and putting it into operation

17. Tighten all six bolts crosswise to the full tightening torque of
22 Nm.

Assembling the handheld controller
bracket

18.  Align the bracket for the handheld controller as shown in
on a flat surface outside the robot’s working space.

shows assembly of the bracket on the table leg as an
example.

19. Use the bracket to mark three holes on the table.

20. @ Screws for handheld controller bracket
We recommend using cylinder head screws with a maximum
diameter of 4 mm to mount the bracket.

Establish the threaded connections for the bracket as follows:

. ) Use the screw driller to screw three screws through the openings
RN Assembling the handheld con- ) ) i
troller bracket in the bracket into the markings on the table [FEIEN.
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Assembling the robot
Installing the robot and putting it into operation

21. Insert the handheld controller into the bracket [FEIEA.

//" !

FREPA Inserting the handheld controller
Connecting components

22. @ Positioning the robot controller
Ensure that the robot controller is not on the table or at a higher
level.

Place the robot controller under the table near the robot on the

floor [FEREE.

23. O NOTICE! Material damage due to blocked fan outlets on the
robot controller!

Ensure that the robot controller is at a minimum distance of
20 cm from surrounding walls or objects in the area of the fan

FREEN Positioning the robot controller outlets.
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Assembling the robot
Installing the robot and putting it into operation

/
A

IBEEE Connecting the robot and robot controller

24.

8

Plug the robot’'s connecting cable into the associated connection
socket on the robot controller [FEBEA/®.

When doing so, ensure that the cable plug is locked to the con-
nection socket with the help of the bracket [l

NS

~—

W

| Ig

o

IiBEER Establishing the electrical connection

25.

26.

Plug the power cable into the associated connection socket on
the underside of the robot controller [FEBER/ .

When doing so, ensure that the cable plug is locked to the con-
nection socket with the help of the bracket [FEBEE.

Connect the contact pins on the other end of the power cable to
the owner’s power supply (230 V).
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Assembling the robot
Installing the robot and putting it into operation

Fig. 56 \ Connecting to a laptop

27. @ Mobile devices
The maximum response time for data communication between
the robot controller and a mobile device (to operate the HMI)
complies with TCP/IP standards.

shows an example of how to connect the laptop.

In addition, any Ethernet-enabled device on which the Google
Chrome® browser is installed can be used to set up the user
interface.

Connect one end of the Ethernet cable to the network port on the
laptop [EEEE

Plug the other end of the Ethernet cable into the associated port
on the underside of the robot controller [FEBEY/ .
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R Assembling the robot
Installing the robot and putting it into operation

O NOTICE! Risk of property damage!

After unpacking for the first time or after storing the robot for a longer
period of time, wait for the robot to reach the ambient temperature
before switching it on.

Switching on the robot and
accessing the user interface

= Ensure that any condensate that has formed due to the rapid
temperature change between the storage and installation location
has completely evaporated.

28. WARNING! Risk of injury due to unintentional robot move-
ments!

Before switching the robot on, make sure there are no people in
the robot's hazard area.

of

29. Press the on/off button [FEBEA/(D on the handheld controller for
about one second to switch on the robot.

» = The outer ring of the on/off button lights up green [/
.

Switching on the robot = The status LED on the media flange initially flashes white

and then lights up white continuously once the boot
|

process is complete [FHE/@.
\

30. Switch the laptop on.

FERERN Accessing the user interface

31.  Onyour laptop, open the Google Chrome® browser.
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Assembling the robot

Installing the robot and putting it into operation

32. Enter the following IP address in the browser's address bar and
confirm with the Enter key:
192.168.1.1
» = The robot controller's user interface opens [FEBES.

= The robot is ready for operation.

33.  ©® NOTICE! Risk of property damage due to unauthorised data
entry in the user interface!
Ensure that only the responsible system integrator makes set-
tings in the user interface the first time that the robot is put into
operation.
For more information, see & Chapter 6.3.7 ‘Checking that the
robot is functional before operation’ on page 128.
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R Operating the robot {’::}

o) Operating the robot
@ About this chapter

This chapter contains information for mechanical operation of the
robot.

For more information on programming the robot, refer to the relevant
software manual:

& “Robot Yu 5 Industrial” software manual
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6.1 Operational safety

Improper operation WARNING
Risk of injury due to improper operation!

Incorrect operation can result in injury and material damage.

Complete all the operating steps in accordance with the specifi-
cations and instructions in this manual.

Before starting work with the robot, ensure the following:

e Ensure that the robot is securely assembled in accordance
with & Chapter 5 ‘Assembling the robot’ on page 103.

Only switch on the robot when the power cable is connected
to the owner’s power supply and the robot cable is con-
nected to the robot controller.

e Ensure that the system integrator or the responsible safety
engineer has parameterised the safety configuration in
accordance with the requirements of the risk assessment.

e Ensure that all covers and safety devices are installed and
functioning properly.

e Ensure there are no unauthorised persons in the robot’s
working area and hazard area.

Never operate the robot if components are damaged or only
loosely attached or have been completely removed.

Exposed parts can pose a danger for the operator due to electric
shock or sharp edges.

Before commissioning the robot after a collision:

e Check all components of the robot for damage.

e Check that safety devices are functioning.

Do not start up the robot if safety devices are damaged or not
functioning.

Never override or bypass safety devices during operation.

Ensure that only the following of the owner’s personnel perform
operating activities on the robot in manual mode:

e System integrators

e Safety engineers

e Programmers

e Maintenance specialists

If the system integrator’s risk assessment includes the following
situation for a specific application:
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Do not enter the robot’s working area or touch the robot while it
is in operation.

Ensure that the operator has been informed about the func-
tioning and possible risks of the owner’s application.

If the robot is to be moved in non-collaborative operation using
manual guidance:

e The enabling button on the handheld controller and the
manual guidance button on the media flange must be oper-
ated by the same person.

Never allow a person to operate the enabling button while
another person is guiding the robot by hand.

e Ensure that during manual guidance by a person, no other
person is in the vicinity of the mobile device that could
make entries in the user interface. Data entry in the user
interface poses a risk of injury to personnel guiding the robot
manually due to unintentional robot movements.
If possible, lock the mobile device before starting manual
guidance.
Ensure that the total weight of the tool used and the payload to
be moved do not exceed the maximum permissible load of 5 kg
(movement radius: 1,000 mm):

When connecting a tool provided by the owner, the cover on
the media flange must be removed. This results in the robot
losing its IP54 tightness. The system integrator must therefore
re-evaluate the robot'’s IP class after a tool is connected for the
first time.

Never disconnect the robot cable from the robot controller
during operation.

Before putting the robot into operation, ensure that the bracket
on the robot cable connector is locked onto the robot controller.
Never disconnect the power cable from the robot controller or
power supply during operation.

This does not apply if the power supply to the robot needs to be
disconnected as quickly as possible in an emergency.

Ensure that the robot does not come into contact with moisture
or chemicals.
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5:5:} Operating the robot
53 Operational safety

Hot surfaces CAUTION
Dangers due to hot surfaces!
The surfaces of the robot can heat up during operation, especially
during fast movements or when moving heavy loads. Prolonged skin

contact with hot surfaces (metal surfaces) can be painful for the
operator.

When guiding and operating the robot, only touch the caps and
the media flange (touch points, [FEEEE).

LEBEER Touch points (I on the robot
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Connecting a tool provided by the owner > Connecting a tool to the connecting flange 53

6.2 Connecting a tool provided by the owner

6.2.1 Connecting a tool to the connecting flange

Depending on the robot application, various different owner tools can
be connected to the media flange via the connecting flange [FEIEY/(D.

@ Permitted tools

The tool to be connected must meet the requirements of
ISO 9409-1-50-4-M6.

To ensure optimum performance, we recommend attaching the tool
directly to the robot's media flange.

If you have questions about specific use cases and applications, con-

PRl Connecting flange tact Agile Robots SE customer service (& page 4).
O
System inte- Torque wrench | Four M6 bolts One dowel pin
grator

Prerequisites

= The robot is switched off.
& Chapter 6.3.2 ‘Switching the robot on or off’ on page 129

= The tool to be connected meets the requirements of
ISO 9409-1-50-4-M6.

= The tool to be connected has anti-twist protection on the connec-
tion flange.

= The tool to be connected meets the electrical specifications of the
internal 12-pin interface.
& ‘Internal 12-pin electrical interface’ on page 26

= |narisk assessment for the robot application planned by the owner,

the system integrator checked the tool that is to be connected and
classified it as safe for the operator.
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53 Connecting a tool provided by the owner > Connecting a tool to the connecting flange

= The tool manufacturer's specifications concerning tool assembly
have been properly implemented by the system integrator.

= The following specifications apply to the threaded connections:
e Only M6 bolts with a metric thread may be used.
e The bolts must have a strength class of at least 8.8 degrees.
e The bolts must ensure a screw-in depth of at least 6 mm.

e The maximum tightening torque is 5.5 Nm.

01. Remove the protective cap from the connecting flange.

@ |P54 tightness

Removing the protective cap from the connecting flange results
in the robot losing its IP54 tightness. To restore IP54 tightness
by connecting a tool, ensure the following:

= The connection between the tool and the connecting flange
is tightly closed.

= The operator or system integrator must ensure that the
connection between the tool and the connecting flange is

Connecting the internal interface sealed.

= The tool has an IP54 tightness or higher.

02.  Align the tool correctly using the hole for the dowel pin [F3El/®@
and the internal 12-pin interface [F8EN/®.

03. Place the tool on the connecting flange.

In doing so, ensure that the electrical tool connection is correctly
connected to the internal 12-pin interface [FENEN/ .

04. Attach the tool to the holes [fEBEA/(D in the connecting flange
with an optional dowel pin and four M6 bolts.

Ensure that the maximum torque of 7.5 Nm is not exceeded.

FERPA Screwing the tool on tight

124 Yu 5 Industrial robot Agile Robots 2024-12-10



R Operating the robot {’::}
Connecting a tool provided by the owner > Connecting other tool components 53

6.2.2 Connecting other tool components

(® External 6-pin electrical interface
(@ External 8-pin electrical interface

Additional components such as grippers or sensors that are to be used
together with a specific tool can be connected via the two electrical
(:) interfaces [FEE)/( + @) on the media flange.

Connecting other components
FPGER External electrical interfaces on

the media flange

The following sections describe by way of example how a signal
lamp and an analogue sensor can be connected to the media flange
via the electrical 8-pin interface [FelE) 2.

o

System inte-
grator

Prerequisites

= The robot is switched off.
& Chapter 6.3.2 'Switching the robot on or off on page 129
= The tool is connected to the media flange.
& Chapter 6.2 ‘Connecting a tool provided by the owner’ on page 123

= The components to be connected meet the electrical specifications
of the external electrical interfaces.

& ‘External 8-pin electrical interface (main peripheral)’ on page 29
or

& ‘External 6-pin electrical interface (M8 connector)’ on page 31
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Example: Connecting a signal lamp via digital outputs

This example illustrates the activation of a signal lamp via the digital
outputs of the 8-pin interface.

GND

DO 5/6

SRS Connecting a signal lamp via digital outputs

(® External 8-pin electrical interface
Signal lamp

Ground connection (GND)
Digital output 5

Digital output 6

01. Connect the signal lamp to the digital output DO 5 or DO 6 of the
8-pin interface [FEE4.

02. Connect the signal lamp to the ground connection (GND) of the
8-pin interface [FN.
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Connecting a tool provided by the owner > Connecting other tool components

Example: Connecting an analogue sensor via analogue inputs

In this example, an analogue sensor is connected via the analogue
inputs of the 8-pin interface.

Al3/4 | i

GND

HEGEN Connecting an analogue sensor via analogue inputs

®
®

External 8-pin electrical interface
Analogue sensor

+24°V (24 W), PELV voltage
Analogue input 3

Analogue input 4

Ground connection (GND)

01. Connect the analogue sensor to the analogue input Al 3 or Al 4 of
the 8-pin interface [N

02. Connect the analogue sensor to the 24 V power supply of the
8-pin interface [FENE.

03. Connect the analogue sensor to the ground connection (GND) of
the 8-pin interface [N
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0.3

6.3.1

Operating robot functions

Checking that the robot is functional
before operation

Before switching on the robot, the following tests must be carried out:

Ensure that the robot is mounted and mechanically stable.

& Chapter 5.3 ‘Installing the robot and putting it into operation’
on page 107.

Ensure that the electrical connections are properly installed and
that the power (voltage, frequency etc.) is within the specified
limits.

& Chapter 10.3 ‘Connected loads’ on page 172

Ensure that the ambient conditions (temperature, humidity etc.) are
within the specified limits.

& Chapter 10.2 ‘Ambient conditions’ on page 170

Make sure that the safety-relevant parts of the control system are
properly installed.

& Chapter 6.4 ‘Connecting the robot to the owner’s components’
on page 137

Ensure that the proper electrical grounding (equipotential bonding)
is established.

Ensure that all safety devices are functional.
& Chapter 7.5 ‘Checking safety devices’ on page 150

Ensure that all programs (normal control and safety-relevant pro-
grams) are installed in the current version.

& “Robot Yu 5 Industrial” software manual

Ensure that test operation, including functional testing of the con-
troller at reduced speed, has been carried out.

Ensure that personnel are adequately protected during operation of
the robot (e.g. by fences, light curtains).
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6.3.2 Switching the robot on or off

Operator

Prerequisites

= The robot has been checked for proper functioning.

& Chapter 6.3.1 ‘Checking that the robot is functional before opera-
tion’ on page 128

O NOTICE! Risk of property damage!

After unpacking for the first time or after storing the robot for a longer
period of time, wait for the robot to reach the ambient temperature
before switching it on.

= Ensure that any condensate that has formed due to the rapid
temperature change between the storage and installation location
has completely evaporated.

01. WARNING! Risk of injury due to unintentional robot move-
ments!

Ensure that there are no people in the robot's hazard area.

02. Make sure that the robot is not in an inconsistent position.

© Inconsistent position

An inconsistent position exists when the robot is not in the
correct position (e.g. the robot has been moved when it was
switched off). In this case, carefully check the position of the
robot, i.e. the positions of all robot axes, and correct if neces-
sary. If necessary, consult the safety engineer.
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Operating robot functions > Switching the robot on or off

ZREIN Pressing the on/off button

03.

Press the on/off button on the handheld controller for
about one second to switch the robot on or off.

> When switching on

= The on/off button on the handheld controller lights up
green.

= During the booting process, the status LED on the media
flange initially flashes white [FEIE/ .

= Once the boot process is complete, the status LED lights
up white.

> When switching off

= Before switching off, make sure that the robot is at a
standstill.

= When the on/off button is pressed in the ON state, a
pop-up window is displayed in the user interface.
Confirm with ‘OK’ to shut down the robot controller and
switch off the robot.

= The status LED on the media flange [fElE/2 goes out
when the robot is switched off.

@ Switching off
Alternatively, the robot can be switched off directly by
pressing the on/off button for five seconds.

We do not recommend switching the robot off directly during
regular operation as this can lead to malfunctions when it is
switched on again.
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Operating robot functions > Switching the operating mode

6.3.3 Switching the operating mode

After manual mode has been switched on at the mode selector
switch, additional functions are available to authorised operating per-
sonnel in the user interface.

Unauthorised data entry in the user interface can cause dangerous
robot movements such as manually moving the robot in a non-collab-
orative state.

= Ensure that only authorised operating personnel switch between
operating modes (& Chapter 3.9 ‘Personnel requirements’
on page 67).

= Ensure that the robot and the user interface are protected
against unauthorised access in manual mode.

= Ensure that the key for the mode selector switch is held exclu-
sively by authorised operating personnel (& Chapter 3.9 ‘Per-
sonnel requirements’ on page 67).

00

Safety engineer | Programmer System inte-
grator

Prerequisites

= The key is in the mode selector switch.

= All safety devices are installed and functional.
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53 Operating robot functions > Reset after a robot stop

FERCYA Switching on automatic mode

FEREER Switching on manual mode

Switching on automatic mode

01.  Turn the mode selector switch [FEBEA/(D on the handheld con-
troller to position "A”.

> = Automatic mode is switched on.

= |nthe status display of the user interface, the symbol for
automatic mode is displayed.

Switching on manual mode

01. Turn the mode selector switch [FElEE/(D on the handheld con-
troller to the “M” position.

> =  Manual mode is switched on.

= |nthe status display of the user interface, the symbol for
manual mode is displayed.

0.3.4 Reset after a robot stop

The following section describes how to restart the robot after a stop or
after a change of operating state:
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Operating the robot {Z}

Operating robot functions > Reset after a robot stop

Reset after a collision stop

F="

ZBEER Pressing the manual guidance
button

Reset after an emergency stop

Operator

A collision stop is triggered by physical contact with the robot. All robot
movements are stopped immediately and a currently active program is
interrupted. The program can be resumed after the robot is put back
into operation.

01. To put the robot back into operation after a collision stop, press
the manual guidance button on the media flange [FENEL.

An emergency stop of the robot is triggered by pressing the emergency
stop button on the handheld controller.

All robot movements are stopped immediately and the robot's brakes
are active.

The robot controllers are switched off.

2024-12-10
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Operating robot functions > Reset after a robot stop

O

System inte-
grator

01. Inorder to put the robot back into operation after an emergency
stop, make sure that there is no hazardous situation in the robot’s
working area.

02. Unlock the emergency stop button by turning it clockwise ([FERAY).
03. Reset the robot in the user interface.

& “Robot Yu 5 Industrial” software manual

ZBVA8 Unlocking an emergency stop
button

Reset after a safety stop In the event of a safety stop, all robot movements are immediately
stopped and the brakes of the robot are actuated. A safety stop is
triggered in the following situations:

= When the emergency stop button on the handheld controller is
pressed.
= |fthere is a fault in the safety controller.

= |f the robot is in motion and the operating mode is changed on the
mode selector switch.

= |f the enabling button on the handheld controller is in the middle
position and the operating mode is changed on the mode selector
switch (in both automatic mode and in manual mode).
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Operating robot functions > Reset after a robot stop 53

= |f any of the robot’s safety functions are triggered, e.g. because the
maximum permissible speed is exceeded (& Chapter 3.72 ‘Safety
functions’ on page 76).

= |f an external safety device provided by the owner is connected
to the safety I/0 interfaces in the robot controller and this safety
device is triggered.

o) | £%Q) | £®

Programmer Safety engineer | System inte-
grator

Prerequisites

= Therobotis in manual mode.

& Chapter 6.3.3 'Switching the operating mode’ on page 131

01. Inorder to put the robot back into operation after a safety stop,
make sure that there is no hazardous situation in the robot’s
working area and that the event that triggered the safety stop has
been corrected.

02. If the safety stop was triggered by pressing the emergency stop
button:

Unlock the emergency stop button by turning it clockwise [FE8l.
03. Reset the robot in the user interface.

& “Robot Yu 5 Industrial” software manual

ZB7AN Unlocking an emergency stop
button
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53 Operating robot functions > Setting the safety configuration parameters

6.3.5 Setting the safety configuration parame-
ters

Dangers if the robot’s safety config-
uration is changed

If the robot’s safety configuration is not properly parameterised, there
is a risk of injury to the operator.

= The safety configuration can only be changed by the system
integrator or by the responsible safety engineer.

= Ensure that the safety PIN is always protected against unauthor-
ised access.

= Ensure that a risk assessment of the planned application is
performed by the system integrator each time before a new
robot application is set up. The risk assessment must show
that all robot movements, including the tools or other devices
connected to the media flange, do not constitute a source of
danger for the operator.

= Before changing the current safety configuration, check the
requirements that may arise, for example, if the tool is changed,
if additional components are connected or if the work process
or the robot environment change.

= Ensure that after each change to the safety configuration (i.e.
the safety ID for the safety configuration also changes) the
system integrator or the responsible safety engineer personally
checks the safety parameters in a test operation for possible
risks and functionality.

@ Setting the safety configuration parameters

For more information on parametrising the safety configuration and
the safety ID, refer to the associated software manual:

& “Robot Yu 5 Industrial” software manual

136 Yu 5 Industrial robot Agile Robots 2024-12-10



c®

Operating the robot {’::}

Connecting the robot to the owner's components

6.4 Connecting the robot to the owner's com-

ponents

Risk of injury due to improper con-
nection of the I/0 interfaces

If the I/0 interfaces are improperly connected to the owner’s elec-
trical components, there is a risk of injury due to inactive safety
functions.

= Connect safety I/0 interfaces in the robot controller exclusively
to components provided by the owner that are suitable for safe
operation.

=  Always route signals from the safety I/0 interfaces separately
from the general digital I/0 interfaces.

= Design all safety-relevant signals to be redundant (two inde-
pendent channels).
Always keep both channels separate so that a single malfunc-
tion cannot lead to the loss of the safety function.

= When configuring interfaces as safety I/0 interfaces, always
observe the information in & Chapter 2.2.5.3 ‘Electrical interfaces
in the robot controller’ on page 32.
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53 Connecting the robot to the owner's components

Risk of mixing up active and inac-
tive components

If components that were already connected to the robot controller on
delivery, such as the handheld controller, are to be replaced by com-
ponents provided by the owner, there is a risk of confusion between
active and inactive components.

= Ensure that only service personnel from Agile Robots SE replace
the handheld controller.

= If the handheld controller from Agile Robots SE is to be replaced
with an enabling device provided by the owner:
As soon as the handheld controller is disconnected from the
robot controller, separate the handheld controller from the robot
controller and keep it out of reach of the operator.
This prevents the operator mistakenly using the inactive hand-
held controller.

= Ensure that only one handheld controller is used at a time.

o

System inte-
grator

Safety Inputs

;EIB;ISBSBBIHHI

Safety Outputs Digital Inputs Digital Outputs
' SOA DIA @ DIB DOA q DOB
| A S — T o e — Analog Out-/Inputs
=1 =Tl ‘ (=] (=] (=] (=] (=] 1 I Il A0 | CAI
| e St e -  E— | me——m
o o M @cn oo (o (o en o (e
1] =] ‘LZ ] 1] eon | S (= | =

FRVZA 1/0 interfaces in the robot controller

Via the 1/0 interfaces in the robot controller [, the robot can be
connected to electrical equipment provided by the owner such as pneu-
matic relays or emergency stop switches.

The following sections illustrate some possible applications using prac-
tical examples.

Prerequisites

= The robot is switched off.
& Chapter 6.3.2 'Switching the robot on or off on page 129
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Connecting the robot to the owner's components > Connecting the external power supply 53

0.4.1

Connecting the external power supply

NOTICE
Risk of short-circuit due to lack of equipotential bonding!

When the robot is connected to an external power supply provided by
the owner, there is a risk of short circuit due to a lack of equipotential
bonding between the external and internal power supply.

= Always ensure that equipotential bonding is established
between the robot’s external and internal power supplies.

If the internal power supply is not sufficient to supply external compo-
nents, a power supply provided by the owner can be connected.

@ PELV power pack

We recommend using a PELV power pack (Protective Extra Low
Voltage) with a rated voltage of 24 V and a safe disconnection func-

tion for the external power supply.
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53 Connecting the robot to the owner's components > Connecting the external power supply

@ External power supply

shows an example of the external power supply for the inputs
of the digital I/0 interfaces.

The other I/0 interfaces in the robot controller can be connected to
an external power supply in the same way.

Digital Inputs

O,

|24v 4 .\324v DIA { 24V | |24VlDIB |
GND <« #GND DIA GND | |GNDTDIB|
(24VDIA | [24VDIA | | [24vDIB | [24vDiin 1 !
(DI 1 | [DI5 | | [D19 | [D113 ]
[24VDIA |  [24VDIA | | [24vDIB | [24VDIB |
(DI 2 | [DI6 | | [pt10 ] [pi14 |
(24VDIA | [24VvDIA | | [24vDB | [24vDIB |
(DI 3 | [D17 | | [pt11 | [D115 |
[24VDIA |  [24VDIA | | [24vDIB | [24VDIB |
(DI 4 | |DI8 | | [pt12 |  [D116 |

Connecting the external power supply (example)

® Internal power supply

External power supply

01. Connect the external power supply as shown in [FERE.

Yu 5 Industrial robot Agile Robots
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Connecting the robot to the owner's components > Connecting safety 1/0 interfaces

6.4.2 Connecting safety I/O interfaces

6.4.2.1 Connecting emergency stop switches

Integrating the robot into the owner’s production process usually
requires the use of additional emergency stop switches.

®

Safety Inputs Safety Outputs
r = =-e£S21-0 24V AV SIA VB\\zw &~ SVSO0A
L & [ES2Ee [GND < IEVsNDSIAN —{GND o iif»ID SOA
N E 5eS220l| [Ceii0] [cFeai0) | [GNDSOA]  [GNDSOA]
! [: w22 | [cFem]  [crea) | Soir ] [S081 ]
= = 1 [CFG12-0] [CFG32:0] | [GNDSOA|  [GND SOA|
g [VAaux ] i [cFG12-1] [CFG321] | [s012 | [S032 ]
S [GND__] ‘ [CFG21-0] [CFG41-0] | [GNDSOA|]  [GND SOA]
g [EOFF_] i [CFG211] [CFG41-] | [So21 | [So41 ]
E, [EON ] i [cFG22:0] [CFG42-0] | [GNDSOA] [GNDSOA]
§ [CFG2211] [cFG42-1] | [s022 | [so42 |

\ FRV/S Connecting emergency stop switches (example)

(® Emergency stop switch
Internal power supply

01. When connecting an external emergency stop switch, note the
example configuration in [FERZ1.

02. Ensure that the internal power supply for the interfaces is guaran-
teed in accordance with [FERZL.

Otherwise, connect an external voltage source as described
in & Chapter 6.4.1 ‘Connecting the external power supply’
on page 139.
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53 Connecting the robot to the owner's components > Connecting safety I/0 interfaces

6.4.2.2 Connecting a safety stop with reset button

If a safety input configured as a safety stop is connected to a light
curtain, the application must be reset from outside the safety zone.
The reset button required for this, like the light curtain, requires two
channels.

Safety Inputs

11}

Safety Outputs

1D

ol

9FG 31-0] | [GNDSOA] [GN

1]

FG311] | [Ssom_] [S031 ]
FG32:0] | [GNDSOA] [GNDSOA]
FG321] | [S012_] [s032 ]
FG41-0] | [GNDSOA|  [GND SOA]
FG41-1] | [so21 ] [so41 |
FG42-0) | [GNDSOA] [GNDSOA]

FG42-1] | [s022 | [so42 |

©ft 1

FhVAR Connecting a safety stop with reset button (example)

(® Emergency stop switch
Internal power supply
© Light curtain
(® Reset button

01.

02.

When connecting a light curtain and a reset button, note the
example configuration in [FEE.

Ensure that the internal power supply for the interfaces is guaran-
teed in accordance with [FERE.

Otherwise, connect an external voltage source as described
in & Chapter 6.4.7 ‘Connecting the external power supply’
on page 139.
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Connecting the robot to the owner’'s components > Connecting digital I/0 interfaces

6.4.3 Connecting digital I/0 interfaces

6.4.3.1 Controlling an electronic load via digital

outputs
Digital Outputs
2av__ ] [24vDOA] | [24V-<[m\SiVDOB
[GND | [GNDDOAJ ND «l  JeNDDOB
[GNDDOA|  [GNDDOA| | [GNDDOB|  [GNDDOBe——
[po1 ] [pos5 ][ D09 | [DOI8e—
[GNDDOA]  [GNDDOA] | [GNDDOB|  [GND DOB]
[po2 | [ooé6 | | [po10 | ([(po14 |
[cNDDOA]  [GNDDOA] | [GNDDOB]  [GND DOB]
(o3 ] [po7 || [oonn | [po1s |
[cNDDOA]  [GNDDOA] | [GNDDOB]  [GND DOB]
(o4 | ([oos8 | [ (o012 | [po16 |

FsA7/H Connecting an electronic load (example)

01. When connecting an electronic load via the digital output, note
the example configuration in [FEZ.

6.4.3.2 Connecting a button via digital inputs

Digital Inputs

[24v ] [24VDA | | 28V ¢ »4V DIB

[G\D | [GNDDIA] | [GND < E/eND DIB
[24vDIA ]  [24VDIA | | [24vDIB | [24VDIB e——
[Dor1 ] [5 ]| D9 | [DII8 e—
[24vDIA | [24VvDA | | [24vDIB | [24vDIB |

[Dr2 | [DI6 ] | D10 ] [por14 ]
[24vDIA ]  [24VDIA | | [24vDIB | [24VDIB |

[Dr3 | [D17 ] | o1 ] [or1s ]
[24vDIA ] [24vDIA | | [24vDIB | [24vDIB ]

[Dr4 | [Di8 | | [pr12 ] [br1e ]

SpvFA Connecting a button (example)

01. When connecting a button via the digital input, note the example
configuration in [FE.
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o

6.4.4 Connecting analogue I/0 interfaces

Connecting an analogue sensor via
analogue input

Analog Out-/Inputs Digital Outputs
[2av ] [2avDoA] | [2av_ ] [2avDoB]
[cNb ] [GNDDOA] | [GND | [GND DOB
N_\ [6NDDOA]  [GNDDOA] | [GNDDOE®— [GND DOB
(AGND ) /\j o o1 ] [005 ] | [Do9 ] | [Bois_]
%ﬁr \: [eNDDOA]  [GNDDOAJ | [GNDDOBJ | [GND DOB
A : o2 ] [oo6 || (0010 ] | [Do14 ]
AGND AGND_ 9. T (GNDDOA]  [GNDDOAJ | [GNDDOBJ | [GNDDOB
204 I [po3 ] [o7 ]| [onn ] | [Doi15s |
AGND [AGND ] GNDDOA]  [GNDDOA] | [GNDDOB] | [GNDDOB
D0 4 D08 D012 D016

FEVAR Connecting an analogue sensor via analogue input (example)

01. When connecting an analogue sensor via the analogue input, note

the example configuration in [FERE].
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7 Cleaning and maintaining the

robot

7.1 Safety during cleaning and maintenance

WOrk

Improper cleaning and mainte-
nance

Incorrect cleaning and maintenance of the robot can result in injury
and material damage.

Carry out all cleaning and maintenance activities in accordance
with the specifications and instructions in this manual.

Before starting cleaning work, switch off the robot and secure it
against being switched on again.

& Chapter 7.4 ‘Securing against a restart’ on page 147

If the robot is integrated in an overall system provided by the
owner, ensure that work in the hazard area is only carried out
when the overall system is switched off.

Never make any changes to the robot or its components.

For maintenance and repair work, send the robot to Agile Robots
SE customer service (& page 4).

7.2 Spare parts

re—— g

The use of incorrect or faulty spare parts can cause hazards for the
operator as well as damage, malfunctions or a total failure of the
robot.

Only use original spare parts from Agile Robots SE or spare
parts approved by Agile Robots SE.

If you are unsure, always consult Agile Robots SE customer
service (& page 4).
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7.3 Maintenance schedule

Interval

Daily

If handled properly, the robot and its components can be operated
without maintenance. In order to ensure the functionality of all com-
ponents in the long term, we recommend cleaning the robot and its
components and inspecting them visually at regular intervals according

to the following overview.

If you have questions about maintenance work and intervals, contact
Agile Robots SE customer service (% page 4).

Maintenance task
Check safety devices.

& Chapter 7.5 ‘Checking safety devices’
on page 150

To be carried out by

System integrators

Safety engineers

Perform a visual inspection of the robot and its
components, in particular the emergency stop
button.

& Chapter 7.6 ‘Performing a visual inspection of
the robot and its components’ on page 153

Operator

Perform a brake test.

& “Robot Yu 5 Industrial” software manual

Maintenance specialists

Safety engineers

Once a month Clean the robot and its components. Operator
& Chapter 7.8 ‘Cleaning the robot and its compo-
nents’on page 155

At least once a year Restart the robot. Operator

& Chapter 6.3.2 ‘Switching the robot on or off’
on page 129
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Securing against a restart )

Interval

As needed

Maintenance task

Perform a visual inspection of the robot control-
ler's fan filter. If soiled, replace the filter unit.

INFO: The maintenance interval depends on the
cleanroom classification in which the robot is
operated.

& Chapter 7.7 ‘Performing a visual inspection
of the fan filter and replacing the filter unit’
on page 153

To be carried out by

Maintenance specialists

Calibrate torque sensors.

& “Robot Yu 5 Industrial” software manual

Maintenance specialists

Safety engineers

7.4 Securing against a restart

Risk of injury due to unauthorised

or uncontrolled restarting

restarting.

mains connection:

When work is carried out on the robot and its components, such

as cleaning activities, there is a risk that the power supply will

be switched on without authorisation and uncontrolled robot move-
ments will be triggered.

= Always follow the procedure described below to secure against

= If a master switch is installed by the owner upstream of the

Ensure that once the master switch has been locked, only the
responsible system integrator carries the associated key.

2024-12-10
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Securing against a restart

Securing against a restart

System inte-
grator

second [

02. Inthe pop-up window, choose ‘OK’ to confirm and switch off the
robot.

’ 01. Press the on/off button on the handheld controller for about one

& “Robot Yu 5 Industrial” software manual

FRVAR Pressing the on/off button

03. Disconnect the robot controller from the owner's power supply.

To do this, disconnect the power cable from the power outlet
Fi o]

If a master switch is installed by the owner upstream of the
mains connection:

Switch off the robot at the master switch and lock the master
switch. The key must be kept by an authorised person until the
robot is put back into operation.

2

FREIN Disconnecting the power supply

Otherwise, attach a sign to the master switch warning against
switching it back on: “Do not switch on! Work in the hazard area”

> The robot is secured against restart.
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FERCEEN Trigger the emergency stop
button

FRZN Checking the status LED

If maintenance work has to be carried out while the robot controller is
switched on:

01. Activate the emergency stop button on the handheld controller .

02. Make sure that the status LED on the media flange lights up red .

> = The 48V supply to the robot is stopped.

= Maintenance personnel are protected from unexpected
robot movements.
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7.5 Checking safety devices

Checking the emergency stop
button

W ¢

FEREEN Pressing the emergency stop
button

(&

\
v

FEEZE Unlocking an emergency stop
button

O O

System inte- Safety engineer
grator

Prerequisites

= The robot is switched on and is moving.
& Chapter 6.3.2 ‘Switching the robot on or off’ on page 129

01. Activate the emergency stop button on the handheld controller
Fig &3]

> = All movements of the robot immediately stop.

= The status message for an emergency stop is displayed
in the user interface.

02. Unlock the emergency stop button by turning it clockwise [FEES.

03. Acknowledge the status message for the emergency stop in the
user interface.

04. Switch the robot controller back on in the user interface.
> The robot is ready to operate again.
05. In case of component malfunctions:

Do not put the robot back into operation and contact Agile Robots
SE customer service (& page 4).
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Checking safety devices

Checking the enabling button

) |

FEREER Pressing the enabling button

O O

System inte- Safety engineer
grator

Prerequisites

= Therobotis switched on.

& Chapter 6.3.2 'Switching the robot on or off on page 129

01. Press the enabling button on the handheld controller in the middle
position and move the robot manually for a short distance [FEIES.

02. Fully depress the enabling button during the robot movement.

> = All movements of the robot immediately stop.

= The status message for a safety stop is displayed in the
user interface.

= The status LED on the media flange lights up red.

03. Acknowledge the safety stop by pressing the enabling button in
the middle position.

> The robot is ready to operate again.
04. Incase of component malfunctions:

Do not put the robot back into operation and contact Agile Robots
SE customer service (& page 4).
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Checking the mode selector switch

O O

System inte- Safety engineer
grator

Prerequisites

= The robot is switched on and is moving.

& Chapter 6.3.2 'Switching the robot on or off on page 129

01. Change the operating mode by turning the mode selector switch
on the handheld controller [FEIED.

> = Allmovements of the robot immediately stop.

= The status message for a safety stop is displayed in the
user interface.

02. Acknowledge the status message for the safety stop in the user
interface.

03. Switch the robot controller back on in the user interface.

FREIN Turning the mode selector switch > Therobotis ready to operate again.

(example)

04. In case of component malfunctions:

Do not put the robot back into operation and contact Agile Robots
SE customer service (% page 4).
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7.0 Performing a visual inspection of the robot
and its components

Performing a visual inspection

Operator

Prerequisites
= The robot is switched off.

01. Visually inspect the robot and its components for damage, in
particular the cable sheath [FEBE@/(D in the area of the robot base
and the robot plug, on a daily basis.

02. Ensure that the robot has no sharp edges.

If there is any damage, the robot must not be put into operation.
Contact Agile Robots SE customer service (% page 4) to arrange for
repairs.

()—

FREYA Visual inspection of the robot
components

7.7 Performing a visual inspection of the fan
filter and replacing the filter unit

@

Maintenance
specialist

Prerequisites

= Therobot is switched off.

& Chapter 6.3.2 ‘Switching the robot on or off’ on page 129
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FREER Folding down the cover

®—

FREEN Replacing the filter unit

@ Fan filter

The procedure for replacing the filter unit is identical for both fan

filters.

The following intervals apply to the replacement of the filter unit:

‘ Ambient conditions Fleece filter Folded filter

Coarse particles

Min. 2 times per year

Min. 1 time per year

Dusty/spray mist

Min. 6 times per year

Min. 3 times per year

Highly oily

Min. 1 time per week

Min. 2 times per
month

Without relevant
stresses

Min. 2 times per year

Min. 1 time per year

01. Carefully fold down the cover on the fan filter [FEBEE.

02. Check the filter unit for soiling [FEREE/ (.

03. If the filter unit is soiled or damaged:

Remove the filter unit and insert a new filter unit from Pfannen-
berg (item number 18611600030) [EEE)/ .

© Manufacturer's instructions
Further information on the filter unit can be found in the relevant
manufacturer’'s manual.
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R Cleaning and maintaining the robot
Cleaning the robot and its components

04. Close the cover on the fan filter [FEEER/(D.

B —(D

)

Folding up the cover
7.8 Cleaning the robot and its components

Damage due to improper cleaning @ NOTICE

Damage due to improper cleaning!

Never clean robots with compressed air, steam or water jets.

Do not use chemical cleaning agents.
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Cleaning and maintaining the robot
Cleaning the robot and its components

Operator Soft cloth

Prerequisites

=  The robot is switched off.
& Chapter 6.3.2 ‘Switching the robot on or off’ on page 129
01. Wipe the outer surfaces of the robot and its components with a

soft cloth and warm water [FBEl. In particular, keep the areas at
the axis transitions free of dirt.

Avoid the electrical interfaces during all cleaning work.

@ Wwarning signs
Make sure that the warning signs in the robot controller are easy
to read at all times.

ZBERN Overview of the robot and compo-

nents
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e Troubleshooting
Safety during troubleshooting work 303

3 Troubleshooting

3.1 Safety during troubleshooting work

e g

Incorrect troubleshooting can result in injury and material damage.

= Carry out all troubleshooting tasks in accordance with the speci-
fications and instructions in this manual.

= If troubleshooting requires work in the robot’s or the robot con-
troller’'s hazard area, switch off the robot and secure it against
being switched on again before starting the work (& Chapter 7.4
‘Securing against a restart’ on page 147).

= Never make changes to the robot and its components that go
beyond connecting devices provided by the owner as described
in & Chapter 6.4 ‘Connecting the robot to the owner’s components’
on page 137.
In the event of damage or defects in individual components,
contact Agile Robots SE customer service (% page 4).
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8.2 What to do in the event of faults

Key information:

l 01.

Fig. 92 \ Pressing the emergency stop
button

In the event of faults that pose an immediate danger to persons
or property, initiate an emergency stop immediately [FEIEA.

If possible: identify the cause of the fault.

If troubleshooting requires work in the hazard area, switch off the
robot and secure it against being switched on again (% Chapter
7.4 ‘Securing against a restart’ on page 147).

Depending on the type of fault, have it rectified by the responsible
system integrator or contact Agile Robots SE customer service
(& page 4).

3.3 Starting up the robot after a fault has been

rectified

01.

02.
03.

04.

05.

06.

If the robot has been disassembled for repair work:

Ensure that the robot and its components are set up and fas-
tened in accordance with the specifications in this manual.

Ensure that the robot’s working area is free of objects.

Ensure that there are no foreign objects and no defective, loose or
detached parts on the robot.

In the case of integrated operation in an overall system:

Ensure that the application is ready for operation in accordance
with the owner’s specifications.

Ensure that all the safety devices for the robot and the owner's
application are installed and functioning properly.

Put the robot back into operation according to the information in
& Chapter 6 ‘Operating the robot’ on page 1179.
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Disassembly and disposal of robots @
Safety during disassembly @0

o) Disassembly and disposal of

robots

0.1 Safety during disassembly

Dangers due to improper disas-
sembly

During dismantling work, there is a risk of injury due to crushing of
body parts or falling components.

= Dismantling work must only be carried out by professionally
qualified personnel.

= Before starting dismantling work, ensure the following:
e The robot is switched off and disconnected from the mains.

e There are always two people available to disassemble the
robot.

e Only suitable and properly functioning work equipment and

devices are used for disassembly.
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<@ Disassembly and disposal of robots
R Preparing for disassembly

Q.2 Preparing for disassembly

@ Disposal of the robot and its components

To protect the environment, the robot has been manufac-
tured with limited use of hazardous substances pursuant to
RoHS Directive 2011/65/EU.

The Agile Robots SE is registered with the Stiftung EAR foundation
(waste electrical and electronic equipment register) and takes back
Yu 5 Industrial brand robots that have been sold on the German
market free of charge in order to dispose of them properly.

Importers in European countries that are subject to the
WEEE Directive 2012/19/EU are responsible for registering with the
national WEEE register in their country.

A list of national registers can be found here:

https://www.ewrn.org/national-registers

o006

Installation spe- | Industrial hard Protective work | Safety footwear | Socket wrench
cialist hat clothing

Prerequisites

= Ensure order and cleanliness at the dismantling site.
= There is sufficient space for disassembly before starting work.

= [tis ensured that dismantling takes place in a dry and well-lit envi-
ronment.

= The foam packaging of the robot box and the associated transport
straps are available.

= There are no tools on the robot’'s media flange.
= There are no loose parts on the robot.
= Therobot is in the transport position.
& “Robot Yu 5 Industrial” software manual
= The robot is switched off.
& Chapter 6.3.2 'Switching the robot on or off’ on page 129
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Disassembly and disposal of robots
S S <%

Disassembling the robot oY

0.3 Disassembling the robot

Undo the connecting cables for the
components

FEAEER Undoing the connecting cables

01. After switching off the robot, wait about 10 seconds.
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@@ Disassembly and disposal of robots
= Disassembling the robot

02. 4. WARNING! Dangerous residual voltages on exposed plug
contacts!

Disconnect the connecting cables as follows. When doing so,
take care not to touch the exposed contacts.

= Disconnect the power cable and remove it from the connec-
tion to the robot controller [FEEEEN/D.

= Disconnect the robot's connecting cable and remove it from
the connection to the robot controller [FEIEE)/@.

= Disconnect the Ethernet cable from the ports on the laptop
and robot controller [FEEE)/G).

IZBEZN Undoing the threaded connections (part 1)

03. 4. WARNING! Risk of tipping over due to the robot's lack of
stability!

Use the socket wrench to loosen a maximum of four lock nuts
(M8) on the underside of the table counter-clockwise [FEIEA.

Note the following here:

= Do not loosen the two remaining bolts before step 5 to ensure
the robot remains stable.

= Ensure that exactly the bolts shown in are loosened.

04. Remove the corresponding four washers and bolts from the robot

base [FEEL.
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Disassembly and disposal of robots
S S <%

Disassembling the robot oY

05. Place packaging part 3 on the robot and stow the rolled-up
robot cable in the recess in the foam packaging.

Ensure that the robot cable is not kinked.

Fig. 95 \ Inserting packaging part 3

IZEELN Undoing the threaded connections (part 2)

06. Use the socket wrench to loosen the two remaining lock nuts
(M8) on the underside of the table counter-clockwise [

07. Remove the corresponding two washers and bolts from the robot
base [FEEE.

08. Place packaging part 2 on the robot [FEIEH.

In doing so, ensure that packaging parts 2 and 3 completely

l’l . enclose the robot.
- = ‘

FERCVA Inserting packaging part 2

2024-12-10 Yu 5 Industrial robot Agile Robots 163



Disassembly and disposal of robots
@O Disassembling the robot

.‘ 09. 4. WARNING! Risk of injury due to heavy load!
\ Make sure that two people are available to carry the robot box.
<K
: 10. Attach the transport straps and lift the robot box off the table
> | rotated by 90° as shown in [FEEEE.

Fig. 98 \ Attaching the transport strap

11.  Close the robot box with packaging part 1 [FEEES.

-~

Fig. 99 \ Inserting packaging part 1

12.  Use the outer packaging to pack the robot box [FERIEE.

FERNN Packing the robot box
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Disassembly and disposal of robots
S S <%

Disassembling the robot oY

13.  Remove the handheld controller from the bracket on the table and
place it near the robot controller [FENIE.

w ”"

FERIUN Removing the handheld con-
troller

14. Loosen the three screws for the bracket counter-clockwise and
remove the bracket from the table [FERES.

Fflo7A] Disassemble the handheld con-
troller bracket
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@ Disassembly and disposal of robots
@ e A
R Disposing of robots and their components

15. If all components are to be transported:

Place the robot controller and handheld controller in the lower
shell of the foam packaging and close the box with the upper part

Fig 103}

Ensure that the handheld controller cable is not kinked.

FERIEN Robot controller box

16. Pack the box for the robot controller with the outer packaging

Fig 10}
Robot controller box
0.4 Disposing of robots and their components
Disposal information UMWELTSCHUTZ!

Danger to the environment due to improper disposal!

Improper disposal can harm the environment.

= Have electronic waste, electronic components and auxiliary
materials disposed of by approved specialist companies.

= [f in doubt, obtain information on environmentally sound dis-
posal of components and materials from your local municipal
authority or specialised waste disposal companies.
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Disassembly and disposal of robots
S Tohots and 0 Sl

Disposing of robots and their components Lo

If no take-back or disposal agreement has been agreed, recycle dis-

mantled components:

= Have metals scrapped.

= Send plastic elements to recycling.

= Have electronic components disposed of by a specialist company.

= Have batteries disposed of in accordance with the regulations
applicable at the place of use.

= Dispose of other components sorted according to material proper-
ties.
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<l Disassembly and disposal of robots
— Disposing of robots and their components
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R Technical data EE
Basicdata |g mmm
10 Technical data
10.1 Basic data
‘ Specification Value
Maximum payload 5kg
Maximum range 1,083 mm
Number of controllable axes 6
Position accuracy +0.05mm
Maximum speed of the end effector |2 m/s
Robot axes (Tool Centre Point, TCP)
Axis limits
Axis 1 -220°/4220°
Axis 2 -310°/+130°
Axis 3 -160°/+160°
Axis 4 -310°/+130°
Axis 5 -220°/+220°
Axis 6 -220°/4220°
Maximum axis speeds
AXis 1 141°/s
Axis 2 141°/s
Axis 3 169°/s
Axis 4 180°/s
Axis 5 180°/s
AXis 6 180°/s
Weight of robot arm 31.5kg
Weight of robot controller 17.1 kg
Dimensions of robot controller (Hx W | 473 x 462 x 225 mm
x L)
Installation position Floor
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amm| Technical data

e Ambient conditions

10.2

Operating conditions (robot and

robot controller)

‘ Specification
IP classification

(only in the fully connected state)

Value

= Robotarm: P54
= Robot controller: IP54
= Handheld controller: IP54

Sound power level

65.3dB

Operation

Browser-based user interface
(Google Chrome®)

Ambient conditions

‘ Specification

Ambient temperature

Value

+5 to +40°C*

Altitude

-300 to +1,000 m

Air pressure

90-106 kPa

Relative humidity, max.

70% at temperatures up to +31°C,
decreasing linearly to 50% at
+40°C

Relative humidity, min.

At least 45% for the specified tem-
perature range. Non-condensing

Place of use

In enclosed spaces

Degree of pollution, max.

Il'as per EN 61010-1:2010

Environmental classes as per 3M10/3B1/3S6/372
DIN IEC EN 60721-3-3:2020

Corrosivity category as per ISO C1

9223

Permissible earthquake loads None

* At an ambient temperature of > 40°C and high humidity, the maximum
payload of 5 kg cannot be guaranteed.

At an ambient temperature < 10°C, we recommend a 10-minute warm-
up period for the robot. Otherwise, there is a risk that the robot will
stop or can only be operated with lower power due to temperature-

dependent lubricant viscosity.
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c®

Technical data
Ambient conditions

Storage conditions (robot and robot

controller)

Transport conditions (robot and

‘ Specification

Ambient temperature

Value

+510 +40°C

Altitude

-300to +1,000 m

Air pressure

90-106 kPa

Relative humidity, max.

70% at temperatures up to +31°C,
decreasing linearly to 50% at
+40°C

Relative humidity, min.

At least 45% for the specified tem-
perature range. Non-condensing

Degree of pollution, max.

[l 'as per EN 61010-1:2010

Environmental classes as per
DIN EN IEC 60721-3-1:2018-12

T™M11/1B1/1811/1C1/1Z22

‘ Specification Value
robot controller)
Ambient temperature -20 to +40°C
Altitude -300 to +1,000 m
Air pressure 90-106 kPa
Relative humidity, max. 70% at temperatures up to +31°C,
decreasing linearly to 50% at
+40°C
Relative humidity, min. At least 45% for the specified tem-
perature range. Non-condensing
Degree of pollution, max. [l as per EN 61010-1:2010
Environmental classes as per 2M4/2B1/2S5/2C1
DIN EN IEC 60721-3-2:2018-12
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amm| Technical data

e Connected loads

10.3 Connected loads

‘ Specification Value

Robot power supply

Mains voltage Europe
230 VAC
China
220 VAC

Frequency 50-60 Hz

Performance, max. 1,200 W

Number of phases 1

Short-circuit current 100 A

Media flange power supply

Voltage 24\VDC

Current 2A

Protection class

Protection class | in accordance with DIN EN 61800-5-1:2007

Cable lengths (included in scope of ‘ Cable Cable length

deliver:
) Connecting cable for robot — 2.8m

robot controller

Connecting cable for handheld 3m
controller — robot controller

Power cable for robot controller, |3 m

max. . .
Cable cross-section: min. 1.5 mm?2

Cable specification (not included in Max. cable Cable specification
scope of delivery) length

Media flange
8-pin interface 3m Shielded
12-pin interface - Shielded by tool
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Technical data
Interfaces

10.4

Electrical I/0 interfaces

Interface Max. cable Cable specification
length

Ethernet port 3m CAT 6

Robot controller

Ethernet port 30m SFTR CAT 6

Digital I/O interfaces |3m Not shielded

Analogue 1/0 inter- 3m Shielded or twisted

faces

USB port 3m USB 3.0, shielded

IEC connection 3m Not shielded

Interfaces

Internal 12-pin electrical
interface

External 6-pin electrical
interface

External 8-pin electrical
interface

Robot controller

Analogue In: 2

(% page 32)
(% page 26) (% page 37) (& page 29)
Digital In: 2 Digital In: - Digital In: 2 Digital In: 16
Digital Out: 4 Digital Out: - Digital Out: 2 Digital Out: 16

Analogue In: 2

Analogue In: 4

Analogue Out: intended for
future robot version

Power supply: 24 V

Power supply: 24 V

Power supply: 24 V

Power supply: 24 V

Mechanical interfaces

Connecting flange for tools on the media Standard robot flange as per ISO 9409-1-50-4-M6
flange
Button on the media flange = 1 manual guidance button on the media flange
= 3 function buttons on the media flange
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owm| lechnical data
P Interfaces

Minimum requirements for mobile

device

Display 1280 x 768 pixels (recommended: touchscreen)

CPU Intel Celeron® N4120

GPU Intel® YHA graphics card 600

RAM 4GB

Operating system Microsoft Windows®, Linux, Android® or Apple macOS®

Browser Browser: Google Chrome® or Microsoft Edge® (version 79 or later)
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1,2,3.. Cable specification ... ............ .. .. 23,172
6-pininterface . . ... ........... ... ... .. 31 Camera....... ... 16
8-pininterface . . .......... ... L. 29 CameralED............................ 16
12-pininterface . .. ... ... 26 Certificates
EMC. . ... . . 199
A )
ACCESSOMES . . . oo oo 14,23 TV 199
Accident . 94 Changing the safety configuration of the robo{;[5 16
Active and inactive components . . . ... ...... 138 o o o '
] Checking the functional capability . . .. ... ... 128
AgileTags . ... ... ... 23,99 _ _
) Checking the mode selector switch . . .. ... .. 152
Alrpressure . . ... ... 170 .
_ Cleaning . .......... ... ... ... ....... 145
Altitude . . ... ... 170 ) )
i . Collaborative and non-collaborative state . . . . . . 47
Ambient conditions _ _

. - Collaborative operation . . ................. 62
Operating conditions . .. ............... 170 Collaborative robots 13
Storage conditions . . ... ... ... ... L. 171 ColliSION StOP .+« v vee oo 18, 46
Transport conditions . . . ............... 171 Configurable safety inputs .. ............... 89

Ambient temperature . . ... ... 170 Configurable safety outputs . ............... 92
Analogue interfaces . . . ... ... ... ... 42 Connectedloads . ... 172
Approved personnel . .. ... ... 67 Connectingatool. ... 123
Assembly . . 159 Connectingcable . . .......... ... 15,19,21,115
DANGErs . . oo 103 Contactinformation. . ..................... 4
‘ Contactpersons . . .................... ... 4
Preparation.............. . .......... 104 Copyright . -+ 4
AXES .o 15 Crossrollerbearing . ..................... 96
AXislimits ... 169 CUSIOMEr ServiCe . . . ..o 4
Axisspeeds . .. ... ... 169
AXistorque . . ....... ... ... 83 D
Dangers due to
B Assembly and disassembly work . .. ... ... 58
Basicdata.......... .. ... ... .. ... .. 169 Chanaing the saf . o of th
Bendingmoment . . ... ... ... ... ... .. 106 anging the satety configuration of the
_ robot. ... ... ... 55,136
Bootingprocedure . . . ... ... ... ... ... 18
BIOWSEr . ..\t 105,117,174 Electricalenergy . ..................... 53
C Electromagneticfields . . ............. .. 61
Cablelengths . . ......... ... ... ...... . 172 Falling objects ... 57
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Hotsurfaces..................... 59,122
Movements of therobot . . . .......... ... 56
Photobiological exposure . .. ............ 61
Restarting the robot after a collision . . . . . .. 58
Dangersinrescuemode . . ................ 60
Declaration of incorporation . . . ... ... ... 67,197
Degree of pollution . ... ............. ... .. 170
Delivery . . ... ... 99
Design
Handheld controller . . ... ... ... .. ... 19
Mediaflange . . ......... ... ... ... .. ... 16
Robot. .. ... ... ... . ... ... ... ... ... ... 15
Robot controller . ... ............ .. . ... 21

Diagrams of stopping time and stopping dis-

tance . .. ... 185
Digital interfaces . . .. ....... ... ... ...... 41
Dimensions . . . ... ... ... ... ... 23,169
Disposal . .......... . ... . ... ... 166
Packagingmaterial . . ........... ... ... 101
RoHS Directive 2011/65/EU . . ... ... .. 95,160
WEEE Directive 2012/19/EU . . ... .. .. 95,160
Documentation. .. ...... ... ... ... ..... 23,99
Dowelpins. .............. .. .. .. ... .... 110
Drillingtemplate. . ................ 23,99, 109
E
Electrical voltage . . .. ... ... ... ... ... ... 53
Electroniccomponents . . ................. 95
EMCcertificate . .. ... ... ... ... .. ... .. 199
Emergencystop................ ... .. 133
Emergency stopbutton . . ....... ... ... .. 19
Checking . ............. ... ... .. ... .. 150
Function. ... ... ... ... .. .. ............ 73
Enablingbutton . .. ....... ... ... ... ... ... 19
Checking . .......... . ... ... ... .. .. .. 151
Function. ... ... .. ... . ... .. .. ..... .. 74

Environmental protection . ... ........ ... ... . 95
Crossrollerbearing.................... 96
Electronic components . . .. ........ ... .. 95

Equipotentialbonding . ... ... ... 21

EtherCAT technology . . ............... ... 195

Ethernetport.............. 21,33,34,105,172

External powersupply . . .......... ... .. .. 139

External safetystop .. ......... ... ... ... 87

F

Fan filter maintenance . . .. ........ ... ... 153

Fanunit. .. ... .. .. ... ... .. ... 21

Filterfan. ... ... .. .. ... ... ... ... .. .. 21

Firstaid......... ... ... ... .. ... ... ... 94

Foampackaging.................... 101,108

Force and power limiting of therobot . . .. .. ... 79

FSoEtechnology .. .................. ... 195

Functionkey . ... ... ... ... .. ... .. ... 16

Functionality . . .............. .. ......... 13

H

Handheld controller . . ........ ... 14,19,99,114

Handheld controller bracket . . . . ... 19,23,99,113

Hotsurfaces........ ... ... ... ... ... .... 122

Humidity . ............. . ... .. ... ... 170

|

I/Ointerfaces . ................ 33,36, 64,137

Inconsistent position . .. ............. .. .. 129

Installation position . .. ... ... ... ... ... 169

Installation specialist . . .. ......... ... .. ... 68

Integrated operation in an overall system . . . . .. 63

Intendeduse . ........ ... .. ... ... . ...... 50

Interfaces . .. ................ 23,64,137,173

IP classification. . ............ ... .. .. 22,169

IP54 classification . . ................... . 100

ITenvironment. . ........................ 96

J

Joints . ... ... 15
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L Switchingonmanual . . .......... ... .. 132
Labels. ... 12 Operatingstates . . .................... 18,43
Laptop . ............. ... 116 Operatingsystem .. ................. 105,174
LED signallights . ................... .. 33,35 Operation . . .............. ... ... ... ... 120
Limitation of liability . . ..................... 3 Operational readiness . . . ................. 18
Load calculation . .......... ... ... .. ... 106 operator . . . ... 68
M Other applicable documents . . . .......... ... 3

, Outletfilter . ... ... ... ... ... .. ... .... 21
Mainsvoltage . .. ...................... 172 .

_ Overview of robot and components . . ... . .. .. 14
Maintenance . . . ... ... ... 145 )

_ _ Overvoltage protection . . .................. 54
Checking safety devices . . . ............ 150 owner 65 68
Cleaning therobot . ................... 155 Owner's responsibility . .. ................. 65
Fan filter maintenance . . .............. 153 P
Performing a visual inspection . . .. ... ... 153 Packaging . . . ... 100
Securing againstarestart. . ............ 148 Packagingmaterial . . ....... ... . ... ..., 101

Maintenance schedule . . ................. 146 Packingunits...................... 100, 101
Maintenance specialist . . . ... ... ... ... ... 68 Payload .. ... 169
Manual guidance button . . . ... ..... ... .. 16,18 Performancelevel . ...... ... ... ... .. ... 78
Mediaflange . .................. 15,16, 18, 23 Performing a visual inspection . .. .......... 153
Misuse . . . 50 Personal protective equipment . . . ... ... ... .. 71
Mobile device . .. ... ... ... ... ... 105,116, 174 Personnel
Mode selector switch . . ... ... .. .. 19,43,75,132 Installation specialist. . . ............... 68
Mountingplate. . ................... 105,106 Maintenance specialist . . . ... ........... 68
Mounting plate requirements . . . ........ ... 105 Operator . . . oo 68
Mountingsurface . . ............ ... ...... 107
Owner. ... ... ... 68
N
Programmer . ........................ 69
Non-collaborative operation . . . ......... ... . 62 . _
NORMAL and reduced MODE . . ... .......... 44 Safety engineer. ... 09
0 Systemintegrator . . .. ... ... ... ... 69
Transport personnel . .. .............. .. 71
On/offbutton........... ... .. ... .. .. 19,117 '
Operating conditions . .. ... 170 Personnel requirements . .. ................ 67
Operatingmanual . . ................... .. 23 PRHL /8
Operatingmode . . oo 71 Powercable. ... ........ ... ... .. 23,99,115
P |
Automatic . . ... ... 43,75 ower sUppl
Mediaflange .. ... ... .. ... ... ... .. 172
Manual . ......................... 43,75
Robot....... ... . ... .. ... ... . . ... 172
Switching. . ........... ... ... .. ... 131
PRECI-DIP connector . .. ................ .. 27
Switching on automatic . .............. 132 Probability of failure . . . ........... ... . ... 78
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Process safetytime . ............. ... .. .. 185

Programmer . . ......................... 69
Protectionclass. .................. .. ... 172
Protective conductor connection point . . . . . 33,35
Protective equipment . .. ... ... ... ....... 71
R
Relative humidity . .. ............. ... 101,170
Remote controlinterface . . ... ........ .. 33,35
Rescuemode . ......... ... ... .. ... ... 45, 86
Reset
Afteracollisionstop............... ... 133
Afterasafetystop............... ... .. 134
Afteremergencystop................. 133
Risk of mixing up active and inactive compo-
NENtS . .. . 138
Robot. . ... ... .. . . .. ... ... 14
Assembly . ... ... 103
Cleaning . ...................... 145,155
Design. ... ... . 15
Disassembly . .. ...... ... ... ... .. .. . 159
Dismantling . ....................... 159
Maintenance . .. .......... . ... ... 145
Operatingstates . . .................... 18
Operation........ .. ... ... .. ...... 120
Safety functions . .. ... ... .. ... .. 77
Securing againstarestart . . ... ... ... ... 148
Starting up after a collisionstop . . ... .. .. 133

Starting up after a fault has been rectified . . 158

Starting up aftera safetystop .. ....... .. 134
Starting up after emergency stop . . ... ... 133
Switchingonoroff . ...... ... ... .. ... 129
Robotarm . ........ ... ... ... .. ... ... .. 15
Robotaxes......................... 15,169
Robotbase......................... 15,111
Robotcontroller . . ................ 14,99,114

Robot controllerkey . ... ............. .. 23,99
Robot's working area and hazardarea . . . . . . .. 64
RoHS Directive 2011/65/EU . . .. ... ... .. 95,160
Rotation directionofaxes . ............. ... 15
S
Safely limited axis position (Safely Limited Drive
Position) . ............ . ... ... ... .. 86
Safely limited axis speed (Safely Limited Drive
Speed) . ... 83
Safely limited axis torque (Safely Limited Drive
TOrQUE) . . .o 83
Safely limited Cartesian force . . . ......... ... 84
Safely limited Cartesian orientation . . ... ... .. 87
Safely limited Cartesian position. . .......... 86
Safely limited Cartesianspeed . . . ........... 83
Safely limited range of robot motion (Motion
Range Limiting) . .............. ... ....... 85
Safely limited robot power . .. ......... ... .. 84
Safety
Duringassembly . . ........ ... ... ... . 103
Duringcleaning. . .................... 145
Duringdisassembly . . ............ .. .. 159
During maintenance . . . ............... 145
Duringoperation . . ................... 120
During troubleshooting . .. .......... ... 157
Safety configuration. .. ........ .. .. 55,71,136
Safetydevices. . ... ... .. ... ... .. ... ... 73
Emergency stopbutton . .. ........ ... ... 73
Enablingbutton. . ............ ... ... .. 74
Operating mode selection on the mode
selectorswitch . . ............ ... .. .. .. 75
Safety during collaborative operation . . .. .. ... 62
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A Singularities

Overview

Example illustration

Singularities denote robot positions in which the movement of the
robot is restricted in one or more directions. If the robot moves on a
predetermined path geometry (e.g. linear, circular etc.) in the vicinity of
a singularity, very high angular velocities and forces can occur.

The Yu 5 Industrial robot automatically detects when a movement
near a singularity is planned and reduces the path speed if possible.
Depending on the configuration, there may still be excessive speed,
which triggers a safety stop. It is therefore necessary to know the
different singularity configurations and to take them into account when
programming applications.

The Yu 5 Industrial robot is a six-axis articulated robot with three
different types of singular configurations, which are described in the
following section.

Description

Elbow singularity

This singularity is present when the axis angle of axis 3 is 0° or 180°.
Effects on the maximum speed and accuracy of the Cartesian force esti-
mation are to be expected from a distance of 30° to the singular configura-
tion.

Unrestricted area: 30° to 150° and -30° to -150°

Wrist singularity

This singularity is present when the axial angle of axis 5is 0° or £180°
and thus axes 4 and 6 are aligned parallel to one another. Effects on the
maximum speed and accuracy of the Cartesian force estimation are to be
expected from a distance of 20° to the singular configuration.

Unrestricted area: 20° to 160° and -20° to -160°

Internal singularity

This singularity exists when the intersection of axis 5 and axis 6 lies on a
cylinder with a radius of 138.2 mm around the robot base. Effects on the
maximum speed and accuracy of the Cartesian force estimation are to be
expected from a cylinder radius of 185 mm.
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Dangers due to singularities

Interpolated movements in Cartesian space can lead to rapid and unex-
pected axial movements in the vicinity of singularities.

Example

Movements over axis 1 may result in extremely rapid movements around
axis 1. We recommend avoiding such robot movements.

Dealing with singularities

= The robot controller does not distinguish between the different types
of singularity.

= The speed of Cartesian jogging is automatically reduced (to a stand-
still) as the robot approaches a singularity. Jogging is accelerated
again as soon as the robot moves away from the singularity.

= Jogging in the joint CS is not affected.
= Singularities have no effect on the path planning of PTP commands.

With regard to hazardous movements

= Rapid movements resulting from robot movements in the vicinity of
singularities are possible, but are monitored and limited by the force
and power limitation.

Recommendations for planning
robot movements near singularities

Example illustration Description
Destination = [f possible, move in JointCS (MovePTP). If necessary, modify existing
MoveLinear commands to MovePTP.
Iﬂtermegiate = |f possible, do not move over axis 1 or along axis 1.
poin

= Bypass singularities with the help of additional intermediate points.
A fast cycle time can still be achieved with the help of blending.

Start
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B  Stopping time and distance

Diagrams of stopping time and
stopping distance

Process safety time

The following section shows diagrams of the stopping times and dis-
tances as a function of the speed for various axes, payloads and exten-
sions.

@ Worst-case scenario

The values indicated in the diagrams represent the worst case. The
actual values will deviate from these values.

The results for the SSO stops are shown in the following table:

Distance | Time [ms] | Distance | Time [ms] | Distance | Time [ms]

343 ‘ 206 ‘ 396 ‘ 366 ‘ 2071 ‘ 206 ‘

The values specified here for the stopping time and stopping distance
always apply when an SS1 stop is triggered (e.g. by virtual planes,
cuboids, limits of the drive angle position, limits of the drive angle
speed).

Safety functions ensure that limits are not exceeded, e.g. stopping
times, stopping distances and tolerances. The system integrator is
obliged to integrate the robot into a cell, for example. For this, the
system integrator needs the values.

If you have questions about the robot’s stopping times and stopping
distances, contact Agile Robots SE customer service (% page 4).

Observe the process safety time (e.g. when putting the robot into ope-
ration) for the respective stop category (DIN EN 60204-1:2019-06):

‘ Stop category Process safety time [ms]

SSO 1091
SST 1014
SS2 10
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Stopping distance at 100% payload (axis 1)
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Stopping distance at 33% payload (axis 2)
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Stopping distance at 66% payload (axis 2)
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Stopping distance at 100% payload (axis 2)
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Stopping distance at 33% payload (axis 3)
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Stopping distance at 100% payload (axis 3)
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C EtherCAT communication

Our product Yu 5 Industrial uses both EtherCAT and FSoE technology
for internal communication and secure communication.

Safety over

—
EtherCAT.  EtherCAT. ™

LEPRIEN “EtherCAT™* logo and “Safety over EtherCAT"* logo

* EtherCAT® and Safety over EtherCAT® are registered trademarks

and patented technologies licensed by Beckhoff Automation GmbH,
Germany.
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D  Declaration of incorporation
The declaration of incorporation can be found here:

www.agile-robots.com/en/robotic-solutions/hardware/yu-5-industrial
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E Certificates

The certificates from TUV SUD Rail GmbH and TUV SUD Product
Service GmbH and the EMC certificate can be found here:

www.agile-robots.com/en/robotic-solutions/hardware/yu-5-industrial
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