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1 Introduction

1.1 Principle

The Assembly Instructions (Al) contain important information on how to operate the robot system in a safe,
proper, and economically efficient way. Adherence to these Al helps to avoid hazards, reduce repair costs and
downtime, and to increase the reliability and service life of the robot system.

The operator is obligated to add instructions arising from existing national or company regulations on accident
prevention and environmental protection to the Al.

Read the Al carefully and completely before commissioning the robot system. Treat the Al with
care and keep them available at the site of operation of the robot system. lllegible or missing Al
must be replaced immediately.

o For the efficient and safe control, programming and operation of the robot, please also read the

detailed description of the user software horstOS on https://www.fruitcore-
robotics.com/en/wissen.

1.2 General Information

The Al include a detailed description of the robot system and guidelines for transport and installation as well
as comprehensive instructions for operating the robot system, tips for fault rectification, and information on
maintenance.

The robot system delivered may include options that deviate from the text and images shown in

0 these Al. This is due to the individual adaptation and further development of the robot system on
the basis of the requests and orders of the individual customers. These deviations do not consti-
tute a basis for claims of any kind.

The robot system must be used only for the permissible purposes listed in the Al. The manufacturer assumes
no liability for the improper or unauthorized use of the robot system, operating errors, user errors or improper
or insufficient maintenance.

1.3 Operating Responsibility and Liability
Operating responsibility lies with the operator of the robot system. The operations manager and all operators
are obligated to act according to these Al.
The safety and accident prevention regulations of the following institutions must be observed:
— The country's laws
— The trade associations
— The responsible commercial liability insurance company.

The operations manager, the operating personnel, or — if the former cannot be held responsible due to a lack
of training or basic knowledge — their supervisory staff will be charged with accidents resulting from the failure
to observe these Al, safety and accident prevention regulations, or a lack of care.

1.3.1 Legal Disclaimer

We expressly stipulate that the manufacturer shall not be liable for damage caused by incorrect or negligent
operation or maintenance, or improper use. This also applies to modifications and additions to as well as
conversions of the robot system that may impair its safety. The manufacturer's liability shall expire in these
cases.



' fruitcore
robotics
1.4 Warranty

Unless otherwise agreed upon in the purchase contract, we will grant the legally prescribed warranty period for
the robot system and spare parts. The warranty provisions specified in the general terms and conditions of
fruitcore robotics or the individual purchase contract apply in addition.

1.5 Organizational Measures

The responsibilities when operating the robot system must be clearly defined and observed to ensure that no
unclear responsibilities arise with regard to the aspect of safety. In addition, the operator must observe and
provide instruction on generally applicable legal and other binding regulations on accident prevention and
environmental protection.

An operations manager must be appointed by the operator, see 2.4.2.

1.6 Applied Standards, Directives and Conformity

The robot system is considered partly completed machinery in accordance with the EC
Machinery Directive. The robot system must be commissioned only under the following
conditions:

— All safety functions and protection devices required for final machinery as defined by the EC Machin-
ery Directive have been added to the robot system.
or

— Therobot system is integrated in a system.
or
The robot system forms a system together with other machinery.

— This system or machinery must correspond to the provisions of the EC Machinery Directive. A CE
declaration of conformity must be present. The operator is solely responsible for ensuring this.

Declaration of Conformity

The operator must prepare a declaration of conformity in accordance with the EC Machinery Directive for the
entire machinery; this constitutes the basis for a corresponding CE marking.

Declaration of Incorporation

The robot system is delivered as partly completed machinery with a declaration of incorporation in accordance
with Annex Il B of the Machinery Directive 2006/42/EC.

The declaration of incorporation declares that the commissioning of the partly completed machinery remains
impermissible until the partly completed machinery is installed in a piece of machinery or assembled together
with other parts into a piece of machinery that corresponds to the provisions of the EC Machinery Directive, and
the EC declaration of conformity in accordance with Annex Il A is present.

This includes in particular that corresponding protective measures according to the risk assessment performed
by the operator are taken and that these are to be verified and validated. To this end, the robot system offers a
defined scope of safety functions. Emergency stop and safety stop I/Os are prepared in accordance with EN
ISO 10218-1.

The following standards and regulations were applied during the development of the robot system.
— EU Directive 2006/42/EC
Machinery Directive
— EU-Directive 2014/30/EU
EMC Directive
— EU-Directive 2011/65/EU
RoHS Directive
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—  DINEN ISO 10218-1:2012

Robots and robotic devices — Safety requirements — Part 1: Robots

- DINENISO 12100:2010
Safety of Machinery — General principles of design — Risk assessment and risk reduction

— DIN EN ISO 13849-1:2015 and 13849-2:2012
Safety of Machinery — Safety-related parts of control systems -

Part 1: General principles for design
Part 2: Validation

— DINEN ISO 13850:2015
Safety of Machinery — Emergency stop principles of design

- DINENISO 14118:2017
Safety of Machinery — Prevention of unexpected start-up

— DIN EN 60204-1/A1:2019
Safety of Machinery — Electrical equipment of machines — Part 1: General requirements

— DIN EN 60529
Degrees of protection provided by enclosures

1.7 Signs, symbols

The following symbols are used in the Assembly Instructions:
Lists
— Simple lists are marked with “=",
Instructions for action
All instructions for action for a procedure are listed in chronological order.
Instructions are marked with “p".
=>|ntermediate results and end results of the action are marked with "=".
Note

This symbol stands for information that allows a more effective and economically efficient use of
the robot system.

1.8 Marking of the Safety and Warning Signs

The following safety signs mark all actions that present a danger to life and limb of the operator or others around
the operator. Make sure to observe these signs and exercise particular caution in these cases. Also pass on the
safety signs to other users.

DANGER!
The sign with the addition DANGER refers to an immediate danger.
The danger will lead to serious injury or death of persons.

P The description of the danger is followed by instructions for action that serve to avoid or
remove the danger.

WARNING!
The sign with the addition WARNING refers to possible danger.
The danger can lead to serious injury or death of a person.

P The description of the danger is followed by instructions for action that serve to avoid or
remove the danger.
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CAUTION!
The sign with the addition CAUTION refers to a potentially hazardous situation.

The danger can lead to injury of persons.

P The description of the danger is followed by instructions for action that serve to avoid or
remove the danger.

The safety signs are often used in combination with a pictogram in the text to clarify the source of the danger.

1@ > B

ELECTRICAL VOLTAGE!

This sign is a warning for electricity.

It is posted for all work and operating procedures that are to be observed precisely in order to
prevent danger to persons and the system by electricity.

ATTENTION! Danger of damage to robot or property.

This sign indicates information that, if disregarded, presents a danger to the robot system,
individual modules, or the operating environment. There is no risk of injury.

Wear protective clothing.

Wear your personal protective equipment:

Safety shoes, protective helmet, safety goggles, and work gloves.

Danger of environmental damage.

This sign indicates information that, if disregarded, presents a danger to the environment. There
is no risk of injury.

2 Safety

2.1 General Safety Information

A

WARNING!
Incorrect operation or handling of the robot system can lead to severe personal injuries.

P Persons working with the robot system must be familiar with the safety information of
these Al and act according to them.

P Make sure to observe the occupational safety regulations specified by the law, the regulatory
agencies, and the professional associations.

2.2 Proper Use

The HORST robot system is used to implement industrial robot applications and robotics applications in the
area of education. After being programmed by the operator, the robot system is able to execute movements
independently. Add-on parts such as grippers or testing instruments can be attached to the robot. These can be
controlled by the robot system. The robot system must be operated only in dry, level interior spaces on a firm
surface. The robot must be used only within suitable protection devices.

Note:

The robot system must be used as intended and only in accordance with the Al and the enclosed
documents. All information and safety instructions of the Al for the operating personnel must be
observed. Any use that differs from or extends beyond this is considered improper and is expressly
prohibited.

All protection devices must be functional in order for the robot system to be used properly.
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— Inaddition, the operator must observe and provide instruction on generally applicable legal and other

binding regulations on accident prevention and environmental protection.

— Changes to or conversions of the robot system must not be made without the manufacturer’s ap-
proval.

DANGER!
The robot system must not be used in rooms with a potentially explosive atmosphere.

2.3 Improper Use

Any use that is not described in subsection 2.2 or goes beyond it is considered improper use.

2.3.1 Foreseeable Misuse

The robot system is not intended for hazardous applications. Any use or application that deviates from the in-
tended use is considered as impermissible misuse.

In the event of foreseeable misuse or improper handling of the robot system, the manufacturer's
declaration of incorporation and thus the operating licence automatically expire.

Examples of foreseeable misuse include the following:
—  Cutting and welding of workpieces,
— Coating/painting if explosion protection is needed,
— Usein contact with any kind of liquids (except lubricants intended for the robot system)
— Usein potentially explosive atmospheres,
— Use in medical and life-critical applications,
— Use prior to the implementation of a risk assessment of the entire application,
— Use with applications with insufficient response times of the safety functions,
— Use as a climbing aid,
— Operation outside of the permissible operating parameters

— Use of the robot system by personnel who have not received the appropriate instruction, train-
ing, or authorization,

—  Operation of the robot system outside of the specified technical limits,

— Use of components that have not been approved by the manufacturer,

— Repairs to components performed by unauthorized personnel,

— Manipulation of power settings,

— Attachment of accessories or add-on parts that are not approved for use by the manufacturer,
— Removal or manipulation of protection devices, e.g. covers or speed restrictions,

— Use of unsuitable aids, e.g. tools or lifting gear, operation of the robot system with defects,

— Implementation of maintenance activities without shutting down the robot before

These forms of misuse by operating personnel or third parties are strictly prohibited:
— The load capacity of the robot must not be exceeded.

— Sensors must not be covered, masked off, or otherwise disabled. The configuration of sensors
must not be changed under any circumstances.

— The enabling switch and other actuating elements must not be bypassed or otherwise manip-
ulated or disabled.

—  Work must be performed only in the operating mode appropriate for the respective situation.

— The robot must be used only within suitable protection devices.
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2.4 Operator’s Duties

2.4.1 Risk Assessment by the Operator

DANGER!
A Add-on parts, workpieces, or combining the robot system with other pieces of machinery can
increase dangers or create new dangers.

P In order to ensure safety, robot system HORST must be installed in accordance with the
guidelines specified in the standards DIN EN ISO 12100 and DIN EN ISO 10218-2.

P After you have assembled the robot system or integrated it in a system, perform a risk
assessment for the entire system.

To prevent dangers, additional protection devices must be installed.

The risks listed below in particular must be observed:

Crushing, impact, and cutting injuries:
— Between the axes of the robot
— Between the robot and the mounting surface
— Between the linkage of the robot

Crushing and cutting injuries:
— Between the robot/tool and other objects
— Between the robot/tool and solid surfaces

Impact injuries caused by the robot

Crushing and cutting injuries caused by sharp edges:
— Of the robot
— Of the tool
— Of workpieces

— Tilting or falling of the robot.
—  During transport
—  During assembly
- During operation (due to insufficient attachment)

— Tools/workpieces being flung around or falling down (due to incorrect assembly, design, pro-
gramming, or interruption of the energy supply to the robot or end effector)

— Electrical danger in case of contact between modules and liquids.

— Danger of falling due to lines lying around.

— Danger due to incorrect integration in the control system of an overall system.
— Danger due to incorrect integration in the superordinate emergency stop circuit.

2.4.2 Operations Manager

DANGER!
Possible personal injuries caused by unsafe condition of the system

P The operator of the robot system is obligated to designate an operations manager at the
installation location.

P The operations manager is obligated to operate the robot system only in perfect and safe
condition.
In addition, the operations manager is obligated:

— only let persons work on the robot system who have read and understood the Al and are familiar
with the fundamental regulations on occupational safety and accident prevention and who have
been trained in handling the robot system.
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— toclearly determine the personnel’s responsibilities for e.g. operating, repairing, and maintaining.

— to supervise the safety-conscious behaviour of the personnel.

— to encourage the transport and operating personnel to wear protective clothing.

— to provide the personnel with the necessary safety equipment.

The operations manager must conduct checks as to the safety-conscious and danger-
conscious behaviour of the operating and maintenance personnel.

2.5 Operating Personnel

2.5.1 Obligation of the Operating Personnel

Before taking up work, all persons commissioned with working on the robot system undertake:
— to observe the fundamental regulations on occupational safety and accident prevention.
— toread the Al and to follow the instructions and safety information of the Al.
— to check the robot system in terms of safety and proper function before starting work.
— to contact the operations manager in case of questions.

2.5.2 Training of the Operating Personnel

DANGER!
Possible personal injuries caused by untrained operating personnel

P The operating personnel must be trained on the work with and dangers of the robot system.
Persons who have not received this training are not permitted to operate the robot.

DANGER!
Possible personal injuries caused by the operation of persons undergoing training

P Personsto be trained or taught as well as apprentices are only permitted to operate the robot
system if supervision by a trained person with technical or electrotechnical training (teaching
personnel) is ensured.

The operating personnel must be at least 18 years old and both physically and mentally fit to operate the robot
system.
Instructed personnel with technical training may be used for the following activities:

— Operating the robot system in automatic mode

— Adjusting the system parameters (teaching modes T1 and T2)

Instructed personnel with technical and electrotechnical training also for:
— Assembly and commissioning of the robot system
— Troubleshooting and fault rectification

— Inspection, maintenance, and repair

2.6 Working Area, Danger Zone, and Safe Area

The working area is a defined 3D space within the range of the robot. When tools, measuring devices, and work-
pieces are attached, the range of the robot and therefore its working area change.

The stopping distance is calculated on the basis of the reaction distance and braking distance of the robot.

The danger zone includes the working area and stopping distance of the robot. Persons must not be in the
danger zone while the robot is in operation.
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DANGER!
A Due to the robot’'s automatic movement, sudden dangers must be expected within the danger
zone. Moving modules may cause personal injury or property damage.

P The robot system must be operated only in technically perfect condition and with active
safety equipment.

P The robot must be used only within suitable protection devices. The protection devices must
stop the robot’'s movement within the danger zone.

The safe area is located outside the danger zone. Persons may be in this area during all operating modes.

2.7 Safety Functions

The robot control is equipped with two different types of safety functions, both of which bring the robot into a
safe condition. A safe state is achieved by braking all of the robot’s drive axles.

The two fundamental emergency-stop and safety stop safety functions are described below.

Emergency Stop

Bringing about a safe condition of the robot in the event of an emergency situation. This safety function is avail-
able in all operating modes. It takes precedence over all safety functions. It is triggered by the emergency stop
button or external safety controls. External emergency-stop devices are connected to the emergency stop inputs
of the switch cabinet, hereinafter referred to as Control.

This safety function must be used in emergency situations exclusively in order to bring the robot into a safe
condition. The emergency stop must not be used for process-related stops.

Safety Stop

Bringing about a safe condition of the robot for process-related and safety-critical situations. This safety func-
tion is to be used for process-related stops during which operating personnel must be able to intervene in the
danger zone.

The purpose of both types of safety functions is to bring about a safe condition of the robot.

The safe condition is marked by the following properties:

— Emergency stop: A category 1 stop is triggered. The robot is braked actively until it comes
to a standstill; the brakes are applied, and the energy of the drives is then switched off.

— Safety stop: A category 2 stop is triggered. The robot is actively braked until it comes to a
standstill. The drive power is not switched off. The safe standstill is monitored.

The robot control has other safety functions. These are described in the subsections on the configurable safety
functions from page 26.

The safety-related performance of the control system corresponds to PL “d” with structure cat-
egory 3 according to DIN EN 1SO 13849-1:2015. It is defined by the risk assessment of the robot
system or DIN EN ISO 10218-1.

2.8 Residual Risks

The robot system is built according to the current state of the art and in line with the recognized safety rules.
Nevertheless, danger to the user or third parties or impairments of the system and other material assets may
arise in the course of use.

DANGER!
Danger resulting from human error or malfunctions

» When integrated in a complete system, the robot system must be integrated in the
emergency stop circuit of the higher-level system.

10
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Improper use of the robot system may result in the following dangers:

RISK OF BURNS!
L i \ The robot generates heat during operation.

P The robot must not be touched during or immediately after operation.

P After switching off the robot, wait until it has cooled down or wear heat protection gloves.

. ELECTRICAL VOLTAGE!
Possible personal injuries caused by applied electricity

iif P Make sure that the Control or the cables do not come into direct contact with liquids.

P Prior to performing any work on the electrical equipment, disconnect the robot system from
the power grid.

P The electrical equipment of the robot system must be checked regularly. Defects such as
loose connections or damaged cables must be rectified immediately.

3 Transport

When delivered, the robot is in transport position. The transport aid is mounted on the base, see illustration
below. If possible, bring the robot into transport position before lifting/transporting it (right figure). General trans-
portation, including after use, is described below.

WARNING!
Risk of injury due to overloading or the robot falling

P The robot must only be transported by a transport device approved for the weight (e.g.
forklift truck) operated by specialist personnel.

» Do not stand under the robot.

P You must prevent the robot from tilting.

ATTENTION!
Risk of damage to the robot.
» Only transport the robot by the transport aid.

» Do not move the robot axes with force.

ABROH

Fig. 3-1: Shipping position (left) / Optimal transport position for lifting (right)
To transport the robot system again after use, follow the steps below:

P Before disconnecting the robot system from the power supply, start the “Shipping position” program in
horstOS and leave it to run in full. This brings the robot to the correct position for shipping/transport.

11
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Alternatively, use the free movement software control to bring the robot to the transport position, as
shown in the illustration above (axis positions: All axes at 0.00°)

Disassemble the robot system from the mounting surface (see subsection Disassembly).
Using the 4 screws provided (DIN 7984, M10x16), mount the transport aid on the robot base.
Securely package the robot, Panel, and Control.

During further transport, the robot system must be secured against toppling over and falling down.

iz ATTENTION!
For transport, the robot system must be in the original packaging. The robot system, especially

Control has to be transported upright. Pallets are suitable for this purpose.

4 Description of the Robot System

4.1

Scope of Delivery

The robot system is delivered with:

—  Control (switch cabinet)

— Panel (portable operating panel) with mounting

—  Connection cable (robot — Control), 3 m

— Power cable (1.8 m)

— DVIcable (5m)

— 4 mounting screws (DIN 7984, M10x25)

- Carry/transport aid with 4 mounting screws (DIN 7984, M12x25)
— Assembly Instructions

— USB-Surfstick incl. SIM card

4.2 Modules

421

12

Robot

L]

Base — fixed part with floor flange
Base — moving part

Linkage

Swivel arm

Supportarm 1

Support arm 2

Support arm 3

o N O o M WON

Tool flange
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Robot Axes

The kinematics of the robot are based
on multiple four-bar linkages. This
provides it with great mobility and an
optimum ratio of range and load
capacity.

The movements are realized via the
rotation around 6 robot axes.

Fig. 4-2: Robot axes

o You can find the values for the ranges of movement in the Annex 7echnical Data, page52.

4.2.2 Panel (operating panel)

(1) Touch display (user interface)

)
(2) Connection to Control
(3) Emergency stop button
The Panel features a portable operating panel equipped

with a touchscreen display. It is connected to the @
Control by a DVI cable.

As standard, a 5 m long DVI cable is supplied.

Fig. 4-3: Panel operating panel

(4) 2x USB 2.0 ports
(5) Enabling switch

The enabling switch and two USB 2.0 ports for
connecting additional input devices (keyboard, mouse)
are located on the rear. The USB ports are intended
only for connecting input devices. Use the USB port on
the Control to connect storage media.

Fig. 4-4.Rear side of Panel

In order for the robot to perform movements in teaching mode, the enabling switch must
always be kept in the centre position.

13
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ff WARNING!
» Never connect a standard monitor to the DVI cable! As the wiring does not correspond to
the standard, this could damage the end device or the switch cabinet!

» Never plug in or unplug the Panel during operation! Switch off the switch cabinet first.

» The USB ports on the Panel are only provided for input devices. For storage media, use the
interfaces of the Control.

Fig. 4-5: Mount for Panel
The mount (1) for the Panel is used for desktop installation (2).

0 Use the mount for the Panel e.g. in teaching mode, to prevent having to hold the Panel by hand
for along time.

4.2.3 Control (switch cabinet)

Control is the robot’s control system. The main control (horstlO) is installed in this switch cabinet. Count-
less interfaces enable communication with and control of other machines and external sensors and ac-
tuators. The front of Control is shown on the left, the rear on the right.

©

TLEY

Fig. 4-6: Control switch cabinet
1 Cable duct for inputs/outputs (interfaces)
2 Profinet connection (modular plug RJ45) (optional)
3 Robot connection
4 Panel connection
5 PC ON/OFF button
6 Operating modes selector switch
7 Main switch

8 Connection 2x USB 3.1 port

9 Ethernet port (modular plug RJ45)

1

0 Power connection

14
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4.3 Protection Devices

4.3.1 Enabling switch
o The enabling switch is executed in three stages. The centre position is “active”.

(1) Enabling switch

The enabling switch is on the rear side of

the Panel. {
©]
o}
@_o o)/
\\M

Fig. 4-7: Rear side of Panel

4.3.2 Emergency Stop Button

When integrated in a complete system, the robot system must be integrated in the emergency
stop circuit of the higher-level system.

Observe the information on this in
subsection 6.4.2.

(1) Emergency stop button

The emergency stop button is on the top
right-hand side of the Panel.

- 7

Fig. 4-8: Ermergency stop button

4.4 Add-on Parts (Option)
Add-on parts can be additional mechanical attachments, such as flange plates (e.g. for mounting pneu-
matic accessories) or tools such as grippers.

To mount tools on the mechanical interface, a standard tool flange is installed in accordance with DIN EN
ISO 9409-1 (for dimensions, see Assembling Add-on Parts, page 18).

To mount add-on parts, mounting points for flange plates are provided on the robot arm, see Annex.

DANGER!
Add-on parts an increase hazards or create new hazards.

P After assembling add-on parts, perform a risk assessment for the entire system. Additional
safety precautions may be required based on this.

15
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5 Assembly

5.1 Working Area of the Robot

The following figures display the size and shape of the working area.

1940

160

1425

Fig. 5-1: Side view of working area

@2850

Fig. 5-2: Plan view of working area

16
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5.2 Assembly of the Robot

DANGER!
Danger due to incorrect assembly and commissioning

P Assembly and commissioning must be performed only by persons with technical and
electrotechnical training who were also authorized by fruitcore robotics .

WARNING!
Risk of injury due to the robot falling

P Secure the robot against tilting until it is attached to the mounting surface.

ATTENTION!
Risk of damage to the robot.

= B

» Do not lift the robot by the swivel or support arm.

» Do not move the robot axes with force.

Note before setting up:

» Check the modules for damage. Do not mount/use damaged parts.

P No obstacles are allowed in the working area! Ensure that the robot arm can move without collisions.

P If the robot is combined with other machinery in a system, make sure that the other machinery cannot
damage the robot.

P Ensure that suitable protection devices are installed that stop the robot's movement within the danger
zone.

P Protection devices (emergency stop, safety stop) must be connected only to safety-critical interfaces
and must be designed to be redundant.

5.2.1 Mounting Surface

The robot must be mounted on a suitable, level, firm, dry, vibration-free, and non-moving surface with
mounting screws. The mounting surface should be made of steel or aluminium or possess comparable
strength values. The maximum permissible inclination of the mounting surface is +/- 3°. The robot is not
designed for movement on a linear axis or a moving platform. The robot must not be assembled over-
head. The load-bearing capacity of the mounting surface must be at least five times the weight of the
robot (750 kg) and nine times the maximum tilting moment of the robot (3000 Nm).

5.2.2 Assembling the Robot

Prepare the mounting surface according to the 4xMI025
drilling pattern (see 5.2.1). I o g “‘\
Lift the robot at the carry/transport aid using a //T\F ''''' %\\
transport device intended for this purpose (forklift 4 \\ //
truck/jack) and position it on the prepared mounting ‘ N \
surface. o ' ¥4 '
2 . P J
Secure the robot against tilting until it is attached to \ ‘ P N
the mounting surface. ./ \\\ 4
Remove the carry/transport aid from the base. (Keep \\L/ \)y
the carry/transport aid for when you want to ! e
transport the robot again.) Fig. 5-3: Drilling pattern for robot base assembly

17
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P Attach the robot with the 4

mounting screws supplied (DIN
7984, M10x25) with 20 Nm.

Fig. 5-4. Fastening the mounting screws

5.2.3 Restricting the Movement Space

A ATTENTION!
Risk of damage to the robot.
P Ensure that the movement space is limited by the software and never drive into the
mechanical end stops of the robot.

If the robot is intended for operating mode “Manual with high speed (T2)", the integrator must provide a
limited space tor reduce the size of the danger zone. The movement space of axis 1 can be limited in 45°
increments by means of eight M8 screws. The movement space must also be limited by the software.

The stop bolt is opposite the main Rl —_—
connection in the robot base (1). ‘ > @,

h = /
Replace the M8 x 6 screw (2) of the \‘ ‘ |
selected stop position with an M8 x 7 : el 4 a
12 countersunk head screw. =l ‘s

Fig. 5-5: Stop Bolts

5.3 Assembling Add-on Parts

Add-on parts such as grippers or testing instruments can be attached to the robot.

» Note that the range of the robot and thus the danger zone change with add-on parts.

WARNING!
Danger due to the add-on parts and workpieces being ejected during operation

WARNING!
Change of the danger zone due to add-on parts

P Before commissioning, ensure that the add-on part is securely attached.
» Avoid eccentric loads to prevent upswing.

» Adhere to the holding forces adapted to the process parameters.
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The robot is equipped with an interface for ROBOT FLANGE 2

add-on parts. It has four holes with an M6
thread for attaching the add-on parts.

For accurate assembly, the @6 hole can be
used with a pin.

I max
screw or pin

0
63 h7 -0,030

SECTION A-A
SCALE1:1

Fig. 5-6: Tool flange drawing
Refer to the Annex for information on optional add-on parts from fruitcore robotics.

Optional accessory flange plates can be mounted for add-on parts that are to be attached to the
robot arm, e.g. pneumatic valves (see Annex).

For information on add-on parts from third-party manufacturers, refer to their documentation.
ATTENTION!

Note when routing pneumatic valves and lines:

> Q@@

P During attachment, the risk of collision with other modules must be taken into consideration.

P The lines must not be crushed or torn off by the robot's movements, and they must be
secured against detaching (possibly with cable ties or the like).

5.3.1 Pneumatic Connection of Add-on Parts

The pneumatic connection values can be found in the documentation from the manufacturer of
the add-on parts.

ff ATTENTION!
Cables laid on the robot arm must be secured against loosening.

» When all pneumatic components (e. g. gripper, cables, valves) are securely mounted,
connect the compressed air supply.

5.4 Setting Up Control

P Position the Control in compliance with the following:
— The connection cable can be routed to the robot.
— Itis protected against damaged and falling down.
— Thereis 100 mm of free space on all sides (the ventilation slots must be free).
— Accessibility of the switches and connections only from outside the protected area is ensured.
ELECTRICAL VOLTAGE!
Possible personal injuries caused by applied electricity
P Make sure that the cables and the Control do not come into direct contact with liquids.
P The Control must not be used in dusty or humid environments that exceed protection

classification IP20. Conductive dust in particular must be avoided.

Refer to the technical data for the length of the included cables.

@ Bp

19



' fruitcore
J robotics
6 Electrical Installation

This section describes the electrical installation of the robot system, i.e. the connection of the robot to
the switch cabinet (Control) as well as the connection of other devices and systems.

There are several electrical interfaces:
— Robot connection: Connection of the robot to the Control (switch cabinet)
— Power connection: Connection to the power supply
— Control I/0: Connection of external devices and systems to the switch cabinet
— Tool I/0: Connection of tools to the robot arm
— Computer interfaces

The safety and warning notes in the following section apply to all electrical interfaces.

6.1 Electrical System Warning Notes

ELECTRICAL VOLTAGE!
Possible personal injuries caused by applied electricity

» Work on the electrical equipment must be performed only by specialist personnel with
appropriate training and in accordance with the electrotechnical rules.

>p

» Use only the included power cable to connect to the power grid. Do not use damaged cables.
P Make sure that the power supply is switched off while working on the robot and that it cannot
be switched on again by accident.

DANGER!
Danger due to incorrectly connected emergency stop and safety stop devices

>

P Only use the interface for emergency stop I/0 to connect external emergency stop devices.
Do not connect any emergency stop devices to normal I/0 or to the safety stop I/0.

P Only use the interface for safety stop /0 to connect external safety stop devices (e.g. safety
laser scanners). Do not connect any safety stop devices to normal I/0 or to the emergency
stop I/0.

WARNING!

Unexpected movements of the robot

P Only connect the power supply when you are certain that assembly has been fully completed
and is correct.

WARNING!

Trip hazard

P Ensure that the cables and hoses for media and power supply are properly laid and secured.

WARNING!

EMC problems may occur due to incorrect grounding.

» When grounding the robot system, ensure corresponding protective and functional
measures as per DIN VDE 0100 and EMC Directive 2014/30/EU.

» Ensure that the robot system is properly grounded. I.e. there must be a shared electrical
connection between all elements belonging to the system and ground.

ATTENTION!

= BB P

Only use the original cables supplied with the robot system. Do not use the robot for applications
that expose the cables to bending.
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6.2 Robot Connection

» Connect the robot to
the Control using the
connection cable.

Fig. 6-1. Connection of the robot and control unit

ff ATTENTION!
The robot connection cable must be plugged into the Control before the power is switched on. It
must only be plugged in or disconnected in a deenergized state. The robot must never be
disconnected during operation.

The cable must not be extended or opened.

6.3 Power Connection

The Control power connection is a standard IEC C14 male socket (IEC-60320) with integrated pull-out
protection. The supplied power cable has a safety plug at one end and an IEC C13 cold-device coupling
with specially shaped housing at the other end. This, together with the pull-out protection, ensures reliable
connection to the power supply. Therefore, always used the power cable supplied.

@;

The power supply must have a main fuse, a circuit breaker

and ground connection (PE protective conductor). ® (J =
The Control is equipped with a power entry filterand a 6.3 A o { f\ . ﬂ
fuse. m =
» Connect the Control to the power supply with the o

supplied power cable. Lay the power cable such that it is :\')
protected against damage. |j,> &S =~
=~

S0

Fig. 6-2: Power connection to Control

Parameter min. typ. max. Unit
Input voltage 90 = 260 VAC
Input frequency 47 - 63 Hz
Current consumption 6.0 A
Rated power draw - 500 W

Table 6-1. Mains connection characteristic values

1) Power draw measuring conditions: Control PCC, Robot H1400, all axes moved at the same time, speed 100%, load
capacity 0 kg, measuring period 2 hours
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ﬁ ELECTRICAL VOLTAGE!
P Ensure that all cables are connected correctly before supplying the Control with power.

Always use the original power cable supplied.
» Make sure that the robot is grounded (power plug connected to PE protective conductor).

P A suitable circuit breaker and a suitable RCD (residual current operated device) must be
installed.

6.4 Control I/0

22

This section describes how to connect devices to the Control. The connections can be split into four
categories:

—  Safety-critical inputs/outputs

— General digital outputs

—  +24V power supply

— Add-oninterface

The inputs and outputs for this are located on the horstlO — the main control installed in the Control -
which is accessible on the Control after removal of the cable duct. You can find a table overview of the
connectors and their terminal assignments in the Annex 13.8/13.9 from page 58.

» Undo the four external M4 countersunk head = H‘
screws. Hmo ﬂ he
' - —o

SE[Eoy /@

P Remove the cable duct cover (1).

B ®lle

» The horstlO connections are now accessible. u

P If relevant, connect peripherals to the interfaces. ﬂ ﬂ
P Secure the cable duct cover (1) again. e
?{é@? wc

Fig. 6-3: Control cable duct
The connections are designed as pluggable screw terminal connectors. The supplied screw terminal con-

nectors of type Amphenol Anytek TJ0831530000G (alternatively Phoenix Contact MC 1.5/ 8-ST-3.81) or
even Push-In terminals, such as Phoenix Contact FK-MCP1.5/8ST-3.8 can be used as connectors.

The connector base strip is of type Amphenol Anytek 0Q0832500000G.



6.4.1

Overview of All Interfaces

The following graphic shows the layout of the interfaces available on the horstlO.

Digital Input 1-20 Safety
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Fig. 6-4:

horstlO interfaces

7 safety-critical inputs — 2-channels each (orange area)

o

(@]

3 dedicated inputs (orange area with red font)

= Emergency stop input — connection of potential-free contacts only

= Safety stop input

» Internal enabling switch

4

4 configurable outputs (external emergency stop, acknowledgement signals, etc.)

6 safety-critical outputs, 2-channels each (orange area, black font)

(@]

O

4 configurable outputs, push-pull

2 configurable, potential-free outputs (two relay contacts each)

Test signal generation TA/TB: OSSD signal for safety-critical inputs

Up to 28 general digital inputs (blue area)

(@]

O

20 digital inputs

fruitcore
robotics

A further 8 digital inputs, if the 4 configurable, safety-critical inputs are configured as normal

inputs

Up to 30 general outputs (green area)
18 digital outputs, Push-Pull / High-Side
A further 8 digital outputs, push-pull, if the 4 configurable, safety-critical outputs are config-

(@]

O

RS-485 interface for future extensions (purple area)

ured as normal outputs

A further 4 relay contacts, from the configurable, potential-free, safety-critical outputs, config-
ured as normal outputs

Shared GND and +24 V terminals (red area)

External bridge for +24 V: can be routed via the safety relay for safety-critical switch off of digital out-
puts 1-16.
An external enabling switch can be connected via terminals ENA/ENB and TA/TB, but deactivates the
internal enabling switch on the Panel.
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6.4.2 Safety-critical Inputs/Outputs

The Control is equipped with several safe inputs and outputs. Safe I/Os are established redundantly
through two independent lines. An incident or failure of a line therefore does not result in the complete
loss of the safety function.

Some of the safe I/0s are configurable to enable extended connectivity and functionality with devices and
systems. They can be assigned safety-critical functions in the horstOS software, but they can also be
used as normal digital I/Os.

The emergency stop and safety stop inputs as well as the enabling switch input are exclusively safe in-
puts. The emergency stop input is only intended for the connection of emergency stop devices. The safety
stop inputs apply to all kinds of safety-critical protection devices (e.g. safety laser scanners). The func-
tional difference is explained in the following table:

Emergency stop input Safety stop input

Active In all operating modes Only in automatic mode
(T1, T2, Automatic)

Robot movement stops Yes Yes

Energization of drives Off Oon

Program execution Paused Paused

Acknowledgement Manually at the Panel Manually at the Panel

Further operation after Program continues running at Program continues running at
acknowledgement interrupted position interrupted position

Requires reinitialization No * No *

Stop category (IEC 60204) 1 2

Power level (ISO 13849-1) PLd PLd

* Only if the power supply has been interrupted must the robot must be reinitialized.

Table 6-2: Functional difference between emergency stop and safety stop

DANGER!
Danger due to incorrectly connected emergency stop devices

24

P Never connect safety signals to a PLC that does not meet at least the corresponding
protection level. This could cause the safety functions to be overridden, which could result
in serious injuries or death.

P Only usethe safe inputs for emergency stop to connect additional emergency stop devices.
Do not connect any emergency stop devices to general digital inputs or safety stop inputs.

P Safety-critical I/0Os always have two channels. The two channels must be kept separate to
prevent a fault from causing loss of the safety function.

P The safety functions must be tested before commissioning and at regular intervals.

Output Signal Switching Device (OSSD)

For safety-critical inputs, an output signal switching device (OSSD) can be activated. With an output signal
switching device activated, the output is periodically switched off and the input read back. If the results
do not match, an error is triggered. This means short circuits and cross-circuits can be monitored.

When using the OSSD function, the internal OSSD signals must be used. When external OSSD signals are
connected, the function must be deactivated in horstOS and the input filter activated. The configurable
time of the filter must be selected such that the test impulse is ignored (filter time > test impulse).
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6.4.2.1 Emergency Stop and Safety Stop 1/0

X6 The inputs for emergency stop (EIA, EIB) and safety stop (SSIA, SSIB) are available,
dedicated inputs on every Control (Safety In 1 & 2) and therefore cannot be configured.
They are redundant with performance level “d”, category 3, as per EN ISO 13849-1 and
also meet the electrical specifications of the general digital inputs, see Flectrical Pa-
rameters, page30. The signals are at terminal block X6.

3

Al

6.3

m m
o >
e

p

o o

o o

6.4

e I e

NANANAN

The signal for emergency stop an (Emergency In) is at terminal X6.1 and X6.3. These

TA :‘ } 6.5 are fed in from test signal TA / TB for the output signal switching device and are routed
SSIA w» _j[ 6.6 to this terminal via the emergency stop on the Panel.

TB :- f 6.7 In the delivery state, bridges connect these to the safe emergency stop inputs X6.2
SSIB » "‘p 6.8 and X6.4. An external emergency stop button can be series-connected to the emer-

gency stop on the Panel between X6.1 / X6.2 and X6.3 / X6.4.

X6.6 and X6.8 are the respective inputs for a safety stop (Safety Stop In). At
Fig. 6-5: Emergency stop/safety  these connections, either potential-free contacts and the internal cross-circuit
stop connection detection via signals TA / TB can be used, or an external safe output (e.g.
safety laser scanner) can be connected.

Emergency / Safety Stop

For the emergency stop and safety stop input, it is possible to configure an input filter in horstOS in the
Safety /0 menu. The maximum configurable time is 50 ms. See Software Configuration Options for Dig-
ital Interfaces, page 31.

The system is always in a safe state with "low" signals (0 V, logical 0), e.g. robot has a low
signal at the external emergency stop input.

If the robot has to be operated independently, bridges must be inserted in the terminals
for emergency stop, safety stop and enabling switch, see Fig. 6-5. These are inserted as
standard in the delivery state.

When integrated in a complete system, the robot system must be integrated in the
emergency stop circuit of the higher-level system.

When using an output signal switching device (OSSD), the signal is tested cyclically.
These test pulses must not cause a shut-down of all downstream control elements.
Please keep this in mind when selecting the devices to be connected.

~>Q @@

6.4.2.2 Enabling Switch I/0

X3 The Enable input (ENA, ENB) is another dedicated input (Safety In 3), which is
1 intended exclusively for a three-stage enabling device (enabling switch) and
3.1 therefore cannot be configured. The enabling switch of the Panel is connected
3.2 to the safe inputs at terminals X3.5 and X3.7 in the lower half of terminal block
X8, and to the control system at terminals X3.6 and X3.8.

D117
DI18
DI19
DI20

3.3
The signals at X3.5 and X3.7 are the enabling switch signals from the Panel,

3.4
which are fed from the test signals TA / TB (output signal switching device).

3.5 Instead of the internal enabling switch on the Panel, an external enabling switch

3.6 can be connected between TA / TB (X4) and X3.6 / X3.8. One bridge each is in-
37 serted here in the delivery state. These bridges must be removed when con-

necting an external enabling switch!
3.8

NANARNRN

For the enabling switch input, it is possible to configure a filter in horstOS, see
Enable Ch. A/ Ch. B 6.4.7.2.

Fig. 6-6: Enabling switch connection
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6.4.2.3 Configurable Safe Inputs

There are 4 further, configurable safe inputs Sl4 to SI7 (Safety In) on terminal block X5. These

are also designed redundantly with Performance Level “d”, Category 3, in accordance with ISO

13849-1. They meet the same electrical specifications as the general DIs. They can be used

both as safety-critical inputs with different, configurable functions, or as normal inputs. In each ~ S14B
case, two channels A and B are available for each safe input.

These inputs can be operated with safe OSSD outputs (for cross-circuit recognition, with con-  SI5B
figured input filter), with internal test signals TA / TB or entirely without cross-circuit recognition  gl6A
with 24V signals.

The configuration for this is set up in the safety configuration in horstOS and sent to the safety g7

controller. A filter can also be configured for the configurable safe inputs, see 6.4.7.2.

Each time the safety configuration is changed, a new risk
assessment must be carried out!

The following functions can be configured for the safe inputs (see 6.4.7.2):

Function

None

Emergency
stop

External emer-
gency stop

Safety Stop

Safety stop
Self-triggering

Enabling switch

Reduced speed

Two digital in-
puts

Stop
category

1

Description

Signals an internal emergency stop Emergency
stop output is set.

External system signal emergency stop. Emer-
gency stop output is not set.

Protection devices that are not active in teaching
mode with an enabling switch can be connected
here. This means the cell can be entered during
teaching.

Only active in automatic mode.

Like the safety stop, but automatic reset and re-
start of the robot after recovery of the safe state.

Safe stop, if enabling switch is pushed through or
is not pressed. Only active in teach modes.

Checks the reduced speed. Note: This function
can be initiated via a digital input. If the robot
moves faster than the reduced speed, a category
0 stop is triggered.

Safe input is configured as two general digital in-
puts.

Table 6-3: Configurable functions for safe inputs
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X5
SI4A
SI5A
Sl6B
SI7B
Safety In

Fig. 6-7: Connection of safe inputs

Field of application

Safety-input is not read.

Internal emergency stop for addi-
tional emergency stop buttons.

Emergency stop of external ma-
chines, robot goes into emergency
stop, but does not give a fault to ex-
ternal

Safety gate circuit (light curtain,
safety scanner, safety gates).

Safety devices if automatic restart
is not critical (e.g. staying in se-
cured area not possible).

Integration of additional external
consent facility, queried in T1/T2.

Monitoring reduced speed (e.g. for
safety scanners with multiple pro-
tective areas).

Use as digital input (e.g. for sensors
instead of safety function)

Here too the following applies: The system is always in a safe state with "low" signals (0 V,
logical 0), e.g. robot has a low signal at the external emergency stop input.
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6.4.2.4 Safe Outputs

There are 6 configurable, safe outputs. These are also designed re- X7 X8
dundantly with Performance Level “d", Category 3, in accordance gpA SR5A1
with EN ISO 13849—1, although output‘s SR5 and SR6 (Safety Relay SO1B SR5A2
Out) are each implemented as potential-free contacts by means of

. . o . SO2A SR5B1
positively controlled relays. With these outputs, it is possible to tell
other machines what state the robot is in. S02B SR5B2
The relay contacts can be loaded with 5 Aand 24 V and are brought SO3A SR6A1
out at terminal block X8. SO3B SR6A2
The safe outputs SO1 to S04 (Safety Out) at terminal block X7 cor- S04A SR6B1
respond to the electrical specification of the digital outputs but are  S04B SR6B2

not coupled with the total current limit (see +24 IV Power Supply,

Safety Out  Safety Relais Out
page 30). These are always configured as Push-Pull outputs.

_ ) Fig. 6-8: Connection of safe outputs
Each of these outputs can be used without OSSD function

(chronologically offset 400 us Low Impulse) or as a general digital output.

For each safe output, two normal digital inputs can be configured as additional read-back inputs. This
enables safe switching of an external, positively controlled contactor or relay with read-back of the auxil-
iary contact states. An inverted or non-inverted signal can be used here. If an invalid read-back signal is
detected, a Category 1 stop is triggered.

The following functions can be configured for the safe outputs (see 6.4.7.2):
Function Description
None

Emergency stop  “LO": The robot is in emergency stop (internal emergency stop or triggered by an
error).

Robot stopped “HI": No axis is moving.
Reduced speed  “HI": The robot is limited to a speed of 250 mm/s.
Teaching mode  “HI": The robot is in teaching mode.

Robot allowed to  As release for external machines in the cell
move "HI": Robot travel release is issued.
"LO" Standstill monitoring is active. An error status is present (in T1/T2, the ena-
bling switch is not actuated, emergency stop/safety stop/error).
Enabling switch  “HI": Enabling switch actuated (centre position).
“LO" Enabling switch not actuated or pressed.
Forwarding Output can be used to forward the guaranteed operator protection to other de-
Safety Stop input  vices (within the same protection area). The maximum delay of the safety stop
signal — from safety stop input until output at the corresponding pin — amounts

to 10 ms. When setting an additional low-pass filter in horstOS this filter value will
be added to the delay.

Two digital out- Safe output is configured as two general digital outputs.
puts

Table 6-4. Configurable functions for safe outputs
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6.4.3

TA
TA
TA
TA
B
TB
B
B

Test Signals A/B
X4 The internally generated OSSD signals, hereinafter referred to as test signals A and B, are
UJ—, ! issued at terminal block X4. These can be used to supply external protection devices with
{
IL‘J two-channel, safe signals and return these to the control system. The parameters of the test
L[ { signal are specified in the following table:
‘lJ_]
[h \ Type Push-Pull
[H ( Output voltage 23.5-24.5V
HJ { Test pulse period 100 ms, not configurable
[iﬁ Test pulse duration 400 ps, not configurable
g — Load capacity max. 50 pF
K . .
L Table 6-5: Test signal characteristic values
|

Test A/ TestB

Figure 6-9: Test signal connection

6.4.4
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General Digital Inputs

X1 X2 X3
There are 20 general digital inputs available at terminal pIo1 UJ]:{ 1 DI09 U:(j l D117 l
blocks X1, X2 and X3. Inputs DIOT to DI20 (Digital In) are  pio2|} (| ono|[f {|  ons |} |
+24V input channels and correspond to IEC 61131-2 pio3 [H:{ DI [E:; DI19 [Hj
Type 1and 3. pioa [l | pnz [l | pi2o |[} |
If the Configurable Safe Inputs, page 26 are configured DIOS E D3 Uﬁ’j ENA }%j
as general digital inputs, 8 further inputs are available. D106 [Hj D14 E r‘ .1F: :
An additional filter can also be configured here via P07 E bs E ENBI; lg
horstOS. The maximum possible duration for the general DIo8 E bie Uﬁ’j F:

digital inputs is 32767 ms. Fig. 6-10: Connection of general digital inputs

The following functions can be configured for the general
digital inputs (see 6.4.7.2):

Function Description

Not assigned =

Start program Starts a program from outside, flank LO — HI

Pause program Pauses a running program, flank LO — HI

Continue program Continues a paused program, flank LO — Hl

Pause/continue program Pauses a running program (flank LO - HI) or continues it (flank
HI - LO)

Acknowledge internal error Acknowledges an internal error, flank LO — HI

Acknowledge emergency stop Acknowledges an internal emergency stop, flank LO — HI

Acknowledge safety stop Acknowledges a safety stop, flank LO — HI

Acknowledge internal error/emer- Acknowledges all errors and emergency stops/safety stop,
gency stop/safety stop flank LO — HI

Reduced speed Activates driving with reduced speed (not safety-critical from
the laser scanner’'s warning area), flank LO — HI

Table 6-6. Configurable functions for general digital inputs
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General Digital Outputs

>
[
®

There are 18 general digital outputs available at terminal  pgoq
blocks X9, X10 and X11. Qutputs DO01 to DO18 (Digital pooz
Out) are +24 V output channels and can be configured as  poo3
Push-Pull (switch to positive supply voltage and to pooa
ground) or High-Side switches (switch only to the positive  poos
supply voltage) via horstOS. D006

D009
DO10
DO11
D012
D013
D014
DO15
DO16

DO17
DO18
+24V
+24V
+24V
+24V
+24V
+24V

If the Safe Outputs, page 27 are configured as general out- D007
puts, up to 12 further outputs are available, of which 4 are  P0O08
potential-free.

T
HENNNNNN
NN

Fig. 6-117: Connecting general digital outputs
Each output can drive at least 640 mA if the signal is high

(+24 V), and 440 mA if the signal is low (0 V). For the 16 digital outputs DO01-DO16 and the +24V-outputs
together a total current amount of 7 A applies. Further information about this in chapter +24 V' Power
Supply, page 30. Ohmic, capacitive and inductive loads can be switched. They are short-circuit proof and
protected against ESD as well as voltage peaks when switching inductive loads. Always use a free-wheel-
ing diode for inductive loads.

The following functions can be configured for the general digital outputs (see 6.4.7.2):
Function Description
Not assigned -

Emergency stop button  Exact image of the emergency stop button signal, for diagnostics

(OR function with several emergency stop buttons). For larger systems, the
actuated emergency stop button is easier to identify.

ATTENTION: There may be several emergency stop inputs. If ONE of the
inputs is active, it is also the output.

Error HI if there is at least one unconfirmed error.
Program running HI if the program is running.
Program paused HI if the program is paused.

Program in playback HIif playback mode is active (you can see the menu to start/stop the pro-

mode gram on the right-hand side)

Drives switched on HI if the motors are energized.

Ready HI: Drives are switched on and travel release is available. No error status is
present.

Table 6-7: Configurable functions for general digital outputs

Safe Shut-down of the General Digital Outputs

Digital outputs DOO1 to DO16 are supplied by the +24 V

&
power supply via a bridge at X17.7/X17.8. One bridge Doﬁ_‘[‘)\gm @iiiiiﬁﬁ‘xrj
each is inserted here in the delivery state. If this bridge 1

17.8 17.7 17.1

and the associated ground connection are routed to the
connected actuators via a safety relay pair, these can be  Fjg. 6-72: Bridge for power supply DO07-16
switched off in a safety-critical manner (see wiring exam-

ple 6.4.8.7). Thus these normal digital outputs can be used for safety-critical functions, if the connected
actuators are in a safe state when deenergized.
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6.4.6 +24V Power Supply

X11 X12 X13 X14 X15 X16
D017ﬁ +24VU:S +24V mj GND ]}:{] GND mjl GND H::jl
DO18 E +24V E +24V E GND [H:{ GND []4:{ GND D.Jlj
+24V E +24V E +24V DJ]:{ GND [ﬁ:{ GND D::{ GND [Hj
+24V |}:{ +24V |}:{ +24V [Hj GND D::{ GND E GND [Hj
+24V E +24V E +24V m:{ GND [H:{ GND E GND [Hj
+24V E +24V E +24V [Hj GND E GND E GND [Hj
+24V E +24V E +24V E GND [H:{ GND E GND E
+24V [t:{ +24V [t:{ +24V E GND [F:{ GND E GND [ﬁj

Fig. 6-13:+24 V power supply

For the power supply to external devices, 22 +24 V connections and 24 ground connections are available. All
+24 V connections and the general digital outputs DO01-DO16 together can be loaded up to a maximum of

7 A If the total current is briefly exceeded, the drain is limited to this 7 A, and if it is exceeded for a longer
period of time (e.g. due to short circuit) the +24 V power supply is switched off. The safety-critical outputs as
well as the digital outputs DO17-D0O18 are not affected by this. In the event of a deactivation, the power supply
attempts to switch back on again after about 500 ms. If unsuccessful, a new attempt will be started every 500
ms.

To ensure safe start-up, the maximum load on all +24V outputs must not exceed a value of 400 pF/48 Q.

Likewise, an external +24 V power supply can be placed at

- 1
+24V X117 ; . : : i
DO01-DO16 iiiiiii terminal X17.8 (see adjacent figure). It is therefore possi-

ble to operate the general digital outputs DO01-16 with an

178 17.7 171
GND external power supply if the ground connection of the ex-
ternal power source is connected to the ground of the Con-
trol. The permissible values for an external power supply
are specified in the table below:
Power supply min. typ. max. Unit
Fig. 6-1: Feed of an external power supply
Internal: Voltage  23.5 24 24.5 \
Internal: Current 0 - 7 A
External: Voltage 15 24 30 \V
External: Current 0 - 10 A

Table 6-8: Characteristic values of the +24\V power supply

6.4.7 Common Features of All Digital Interfaces

6.4.7.1 Electrical Parameters

The specifications described in this section apply to all digital interfaces (safety-critical and general). The
functional wiring diagrams for the interfaces can be found in the Annex.

Parameter min.  typ. max.  Unit Description
Inputs

Voltage -3 24 36 \ Input voltage
Switching threshold wigh-10 6.0 7.5 \ Logical high—low
Switching threshold 1o - e 8.5 10 \ Logical low—high
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Current consumption 2.4 2.6 mA  Input voltage 18 = 30V

Input resistance 3 kQ

ESD strength =18 kV. Human Body Model

IEC 61131-2 Type 1&3

Outputs

Function Type PNP (High-Side) or Push-Pull, semi-
conductor

Voltage 23.0% 24 24.5 V Output voltage

Current wipr 0.64 0.85 A Per output, logically high, Push-Pull

Current Low_pp 0.44 0.64 A Per output, logically low, Push-Pull

Current nins 0.64 0.85 A Per output, logically high, High-Side

Internal resistance wic 110 230 mQ

Internal resistance 1o 1 2.5 Q

Leakage current 100 180 PA

ESD strength +/-8 kV  Contact

Table 6-9: Characteristic values of digital I/0 horst/O

* at full load push-pull logically low, otherwise 23.9 V.

6.4.7.2 Software Configuration Options for Digital Interfaces

In the horstOS software, the inputs and outputs can also be configured in the Configuration of Inputs/Out-
puts menu under Settings & Info.
Assignment of Functions
In horstOS, functions can be assigned to the general digital I/0s and the configurable safe I/0s ( Function
assignment setting). Examples include starting the program, acknowledging errors or moving at reduced
speed. For the inputs, this means that the assigned function is executed if there is a valid signal at the
corresponding input. For the outputs, it means that the assigned function is executed when the corre-
sponding output is switched. The I/Os configured in this way are then no longer available as normal digital
inputs/outputs, as they have a fixed link with the functions. The exclusively safe inputs (emergency stop,
safety stop and enabling switch) (Safety In 1-3) cannot be assigned functions.
Filters
For all digital inputs — safety-critical and general — a low-pass filter can be configured. Only if a signal is
present for a minimum period of time is it recognized as valid (e.g. for bouncing switches). The time value
can be set in the horstOS software under the Low-pass filter setting.
Possible values are between

— 1 and 50 ms for all safety-critical inputs (dedicated and configurable).

— Tand 50 ms for all safe inputs configured as general digital inputs

— 1and 32767 ms for all general digital inputs.
DANGER!
A low-pass filter increases the stopping distance and can therefor result in unexpected colli-

sions with people or other objects and machines.

P Always adjust safety distances to the corresponding stopping distances.
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iﬂf ATTENTION!
Danger of damage to robot or property.

A collision can cause significant damage to the robot system or any surrounding objects.

6.4.8 Wiring Examples of Safety-critical Inputs/Outputs

This subsection provides examples of the wiring of digital interfaces on the Control. Other examples can
be found on horstCOSMOS.

1

6.4.8.1 Standard Safety Configuration .

DI17
DI18
DI19

In the delivery state, the control system is configured for
sole operation of the robot. This means that no further cus-
tomized, safety-critical devices are connected to the con-
trol system. For the mandatory functions emergency stop, DI20
Safety stop and Enabling switch bridges are plugged into
connectors X3 and X6 for this purpose, see adjacent figure. ENA I:
ENB [

Enable Ch. A/ Ch.B  Emergency / Safety Stop

6.2

6.3

6.4

6.5

6.6

6.7

6.8

TIEr T
RANARARAL

6.4.8.2 Additional Emergency Stop Buttons Fig. 6-14: Standard safety configuration

One or more additional emergency stop buttons should be used, which cause the robot to stop in an
emergency. The adjacent figures clarify the connection of further two-channel emergency stop buttons,
which are series-connected to the button on the Panel.

X6

i

TA ¢ ([e
1
TA - SSIA
SSIA w TB r (
1
TB r 6.7 SSIB »

6.8

NARANARY

Figure 6-2: Connection of external ernergency Figure 6-3: Connection of 2+ external emergency
stop button stop buttons

6.4.8.3 Safety Relay

A safety relay should be safely actuated and son [
contactor monitoring should be set up. The two soza |
inputs of the relay are connected to channel A

and channel B of e.g. Safety Out 1. Contactor
monitoring can be achieved by routing a +24 V
signal via the feedback current path to a general

d|g|ta| |nput GND| { Safety relay
GNDﬁ b[

Fig. 6-15: Connection of a safety relay
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6.4.8.4 Safety Stop

The robot should be stopped safely
as soon as the protected area of a
safety laser scanner is entered. The
first example shows the connection
of a laser scanner when using the
internal test signal. This is routed to
the control inputs of the laser scan-
ner; its outputs are, in turn, routed to

o)

m

>
&
v'j \Y 1

7 ¢

ey

m
w
&

=== =

TA U e the safety stop input of the main

r =
N control.

SSIA ||}, =
N
TB r h =
=
SSIB » /:1,;;

Fig. 6-16: Safety Stop Laser Scanner with Internal Test Signal

Some laser scanners are intended
for the use of a separate OSSD sig-
b
h—‘

nal. In this case, only their outputs

triggering safety stop function

X6
A% must be routed to the safety stopin-
S I; h >(‘: L put of the main control. In this con-
| 0ssD1 figuration, the cross-circuit recogni-
N gll6:3 i i i
| ( tion must be deactivated in horstOS
Ul \ 0SSD2
Hi L *‘;1 /(6.4 % and the filter time set greater than
TA ]7(1 6.5 the test impulse of the protection
&
= » device (see 6.4.2)
SSIA » ||}, ~=
LT (A
P les
SSIB W& |||, ==
+24V
Figure 6-4 Safety Stop Laser Scanner with External Test Signal
In both cases, the safety stop must
be acknowledged manually after ex-
X6 1 = X5 . iting the area. The adjacent example
EIA I; { > SI4A E shows the options for connecting a
( [ — SI4B E safety stop with automatic continu-
} 8501 I5A H (| ation. Here, the laser scanner is con-
EIB I; ) nected to a configurable safe input
— and this input is assigned the Se/f-
A % . steA | [}
SSIA » 'Q
%
¢

ov
SI6B
SI7A
+24V GND SI78

Figure 6-5: Self-triggering safety stop
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6.4.8.5 Connecting Emergency Stop for Several Devices

In a system, the robot should be integrated
in the emergency stop circuit of the other de-
vices so that there is no need, in an emer-
gency, to decide which emergency stop but-
ton must be pressed. The adjacent figure
shows an example of the connection be-
tween two HORST robot systems. In each
case, a configurable safe output is con-
nected to a configurable safe input.

Robot 1

Robot 2

/'_—_—-—_-—-_-'\

\

———
horstCONTROL horstCONTROL
x% | — X5
SI4A ‘7 S01A ? ,_____.__m,\
T sows |[} <7 hﬁ;ﬁ?ﬁh
soza |} siA ||| .
so28 ||} sisg | [}
so3A ||} siea | [},
soss [ | sies [}l |
soan ([ | si7A ||
soss [} SI78

\

Sl4B

sI5A [}
sise ||
sieA ||
sieB |||
SI7A

s178 |[B

Safety In
2av [}

Safety In Safety Out

v GNDD{—ﬂ\

S —

.‘\\\\i?
so1a |\ |

so1B [}
soz2a |[} |
s02B |
SO3A

S03B

SO4A

so4B |[}

(GND

Safety Out

Fig. 6-17: Connecting emergency stop for several

devices with each other

6.4.8.6 Connection to a Superordinate Safety PLC

The robot should be integrated in a system in
which a safety PLC controls and monitors the
safety functions. A configurable safe output is
connected to a 2-channel input of the safety
PLC here, and a configurable safe input is con-
nected to a 2-channel output of the PLC.

6.4.8.7 Safe Deactivation of the Digital Outputs

34

General digital outputs DOO1-16 should be
deactivated in a safety-critical manner. To
this end, the bridge between X17.7 and X17.8
is removed and routed via the potential-free,
safe output SR5 together with the ground
connection. If the SR5/SR6 safety output is
set to robot allowed to move’ (see 6.4.2.4),
the relay is opened in the error status and the
outputs can be switched off safely. A con-
sumer connected to DOO1 as shown in this
example is therefore safely deactivated. Note
that in this case all other consumers con-
nected to the general digital outputs DO01-16
are also deactivated. Always use a free-
wheeling diode for inductive loads.

X5

1 1
suA ||~
suB || ~L
sisA | [}
sisB ||}

sieA |}
sieB ||
si7A ||}
SI7B ||

Safety In

Safety Out

Safety PLC
24V OV

Sicherheits-Ausgang

Sicherheits-Eingang

Fig. 6-18: Superordinate safety PLC

SR5A1
SR5A2
SR5B1
SR5B2
SR6A1
SR6A2
SR6B1
SR6B2

EENRNNANC

GND

Safety Relais Out

D001
D002
D003

X17

Last

Fig. 6-19: Safe deactivation of the +24 V supply

and the digital outputs
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DOO1
D002
D003
DO04
D005
D006
D007
D008
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Wiring Examples of Digital Inputs/Outputs

The following examples show the use of the general digital inputs and outputs.

1
/—w DIOT

Last DI02
DIO3
DI04
DI0S
DI06
DIo7

+24V Dﬁlj GND DIO8

>
(o}

1

ENNEENNA
HENRRNNAL

+24V GND[E |

Fig. 6-20: Consumer at the digital output Fig. 6-21. Button at the digital input

An inductive proximity switch in the configuration  pjo1
as a PNP normally closed contact should be con-
nected to a digital input.

6.5

D102
DIO3
DI04
DIO5
DI06
D107
DIo8

HREENNA

Fig. 6-22: Inductive sensor at digital input
Tool 1/0

On support arm 3 of the robot, there are two interfaces (User 1, User 2), supplying current and control
signals for grippers and sensors that can be mounted at the tool interface of the support arm 3. Each of
these interfaces has two digital inputs/outputs as well as a +24 V power supply.

Fig. 6-23: Electrical connections for tools Fig. 6-24. Tool I/0 pin assignment

The interfaces are designed as 4-pin, A-coded M8 sockets (TE Connectivity T4071017041-001). As a
counter-piece, a plug connector with the following properties must be used:

M8 male, 4-ping, angled, A-coded.
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6.6

6.6.1

36

The tool I/0s can be configured in horstOS as inputs or outputs (Configuration of inputs/outputs > Spe-
cial /0 menu). As standard, the two 1/Os of the User 1 interface are configured as outputs and the two
I/Os of the User 2 interface are configured as inputs.

Configured as outputs, these act as Push-Pull switches and can be loaded with a maximum of 600 mA
each, if connected to the positive power supply, and a maximum of 200 mA each, if switched to ground.
The maximum current-carrying capacity of all tool 1/0s on support arm 3, i.e. the four possible digital
outputs and the +24 V power supply together, is 2.5 A.

Configured as inputs, these are compliant with IEC61131-2 Type 3.
A Functional diagram of this interface is provided in the Annex.

The parameters of the tool I/0 are specified in the following table.

Parameter min.  typ. max. Unit  Description

Inputs

Voltage -1.5 24 24.3 \ Input voltage

Switching threshold -0 5.5 6.8 vV Logical high—low
Switching threshold 0w 6.7 8 \ Logical low—high
Current consumption 2.3 2.6 mA

IEC 61131-2 Type 3

Oultputs

Function Type  Push-Pull, semiconductor
Voltage 24 \ Output voltage

Current wipp 0 0.6 A Per output, logically high
Current 1o.pp 0 0.2 A Per output, logically low
Internal resistance w 120 240 mQQ  Logically high

Leakage current -150 150 HA

Total current 2.5 A All 4 digital outputs and +24 V
ESD strength +/-7 kV Contact

Table 6-10: Characteristic values of tool inputs/outputs

Computer Interfaces

There is an integrated computer in Control whose accessible interfaces are described in the following.

PROFINET (optional)

Control has an optional PROFINET communication interface (PROFINET |0, conformity class C), through
which it is possible to exchange data between a PLC and the robot. PROFINET (Process Field Network)
is a real-time capable industrial Ethernet protocol, which is used as the standard protocol in automation.
Using PROFINET communication, the robot can be controlled and monitored from the PLC. HORST takes
on the role of the client (Slave) and is controlled by the PLC (server or Master). As a result, HORST is easy
to integrate in an existing production line and can communicate with different peripheral equipment. In
addition to executing specific commands, there are also freely describable storage areas in which Int,
Float and Boolean data types can be exchanged.
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The connection is made via a RJ45 modular connector and a category 5 network cable (CAT5) on the
front of the Control (see subsection Control (switch cabinet), page 14).

6.6.2 Ethernet

The Ethernet interface enables optional remote access and remote control of the robot. This is also used
for connection to horstCOSMOS, enabling e.g. program synchronization and the transmission of teleme-
try data and error messages. For access to horstCOSMOS, the following are required:

— connected network cable,

— connection to https://horstcosmos.com at port 443,

— TLS1.2and TLS 1.3 must not be blocked by the firewall.
The RJ45 modular connector to the Ethernet port is on the rear side of the Control. The characteristic
values for the connection are as follows:

min.  typ. max. Unit

Transmission speed 10 - 1000 Mb/s

6.6.3 USB

To connect further input devices and data carriers, there are a total of four USB ports: two USB 3.7 ports
on the rear side of the Control, and two USB 2.0 ports on the rear side of the Panel. The USB ports on the
Panel are only provided for input devices only. For data carriers, use the ports on Control.

7 Commissioning

ELECTRICAL VOLTAGE!
Possible personal injuries caused by applied electricity

» Work on the electrical equipment must be performed only by specialist personnel with
appropriate training and in accordance with the electrotechnical rules.

P Make sure that the power supply is switched off while working on the robot and that it
cannot be switched on again by accident.

P Use only the included cables to connect to the power grid. Do not use damaged cables.
DANGER!

Danger due to missing protection devices and safety equipment as well as defective/damaged
modules or accessories.

» Only commission the robot system with functional protection devices and safety
equipment as well as functional modules or accessories.

WARNING!

Danger of impact and crushing due to robot movement

P Close off the installation area and protect it against access by unauthorized persons.

P Secure the Panel and Control against operation by unauthorized persons.

CAUTION!

Damage due to the water condensation

= B b PP

Never switch the robot on immediately if it has been brought from a cold into a warm environ-
ment. The condensate that forms in these conditions could damage the electronics. We recom-
mend leaving the system overnight to adjust to the ambient temperature.
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Before commissioning:

7.1

38
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DANGER!
Danger resulting from incorrect commissioning

» Commissioning must be performed only by persons with technical and electrotechnical
training who were also authorized by fruitcore robotics.

Make sure that any transport equipment or transport securing devices have been removed.
Make sure that the robot and any add-on parts are screwed on properly and safely.

Ensure that there is sufficient room for the robot arm to move freely. No obstacles or persons are
allowed in the working area.

Note that the range of the robot and thus the danger zone change with add-on parts and workpieces.

If the robot is combined with other machinery in a system, make sure that the other machinery cannot
damage the robot.

Make sure that the safety measures according to the risk assessment have been put in place and
configured to ensure that the commissioning personnel, operators, and bystanders are protected.

Familiarize yourself with the work environment of the robot system prior to commissioning.

Ensure that suitable protection devices were installed. The protection devices must stop the robot’s
movement within the danger zone. Check the protection devices for proper function.

In case of damage to the robot, Control, or mechanical interface, as well as all parts of the protection
device, the robot must not be used.

Protection devices (emergency stop, safety stop) must be connected only to safety-critical interfaces
and must be designed to be redundant.

Only operate the robot system in undamaged condition.
Check the emergency stop and safety stop functions daily.
Do not enter the danger zone of the robot during operation, and do not touch the robot.

Make sure that the robot is grounded (power plug connected to PE protective conductor). A suitable
RCD (residual current operated device) must be installed.

Before the power supply is switched on, it must be ensured that the connection cable is connected
between the Control and the robot, and the power cable is connected to the power supply.

Switching on the Robot System

>

Switch the main switch on horstFX €I @ ® D Zirin
the Control to ON.
The software (horstOS)

60? Connect to robot @ Create program
starts up on the Panel.
The main menu appears on :—_T Initialize robot @ External control B Load program
the display.

O Settings & info @ Free navigation D/ Eji:"p"r;gmm

HORST1400 (V) Comnected () Initialized Exit horstFX
Fig. 7-1: Main menu
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= If a user role that is not authorized to remain
logged in after a restart was logged in when the
software (horstOS) was last used, the pop-up 2
window for switching the user role appears. hd

User login

As which user would you like to log in?

vser: | v|

Password: [ ]

s

Fig. 7-2: Switching user roles
P Inthe main menu, select connect to robot.
» Wait until the display shows “connection with robot established successfully.”

= Inthe next step, the robot must be initialized.

7.2 |Initializing the Robot

WARNING!
Danger of impact and crushing due to robot movement

The safety stop function is deactivated during the initialization.
P During initialization operation, close off the area around the robot and protect it against
access by unauthorized persons. There must be no persons in the danger zone of the robot.

The initialization must be performed whenever the robot system is switched on after the power supply
was interrupted.

During the initialization, you should check the enabling switch for proper function by deliberately
letting it go and pressing it down every so often.

» Inthe main menu, select initialize robot.

= The automatic initialization menu  horstFX ®
appears. Roboter initalisieren

The menu at the top right displays the ini-
tialization status of the six axes of the ro-
bot in the form of dots. The axes that have
not yet been initialized are shown as black
dots. After the initialization, the colour
changes to turquoise.

Fig. 7-3: Automatic initialization menu
P Press and hold the enabling switch in the center position.
P Press and hold the Auto Init button.
= The automatic initialization of the axes is performed.

= Iftheinitialization was successful, all six dots (initialization status) for the axes will be tur-
quoise.

To perform the initialization, the axes (starting with axis 6) must carry out a movement one after the other.
If this is not possible, the axes must be moved manually. In this case, switch to the manual initialization
menu.
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ff ATTENTION!
Keep an eye on the robot to prevent collisions.

Select the manual button. horstFX

= The manual initializa- chvsicakices
tion menu appears.

This allows the axes to be

moved manually in the case m=
that automatic initialization is m@=
not possible. @
Press and hold the enabling .@“
switch in the middle position.

Select the axes one after the et e v W

other and move them slightly
until successful initialization
is displayed.

Fig. 7-4: Manual initialization menu

= Aturquoise dot (initialization status) of the respective axis shows if initializing was successful.

It may be necessary to open a gripper to perform the initialization. In this case, switch to the initialize
robot — outputs menu via the outputs button.

Outputs can be switched horstFX A ® i
manually here. For example, a nitialize robo [ |t ]| ot

gripper can be opened before
the initialization drive is
continued.

OUTPUT_1

QUTPUT_2

oUTPUT_3

OUTRUT_4

Switch the desired output via
the corresponding changeover

OUTPUT_S

OUTPUT_6

ofjolejleofleololelele]e

QUTPUT_7
bUtton L L T # ), = = OuTPUT_8
The automatic/manual initiali- e aurpuT_9

H o e i B QUTPUT_10
zation of the axes was success- e @ :

[

ful if all six dots (initialization

status) for the axes are shown  Fjg. 7-5: Initialize robot — outputs menu
in turquoise.

= The finish initialization button is activated.

8 Operation

A DANGER!
Possible personal injuries caused by careless handling of the system.
» Refrain from any unsafe method of working!
» Make sure that the robot arm and the tool are screwed on properly and safely.

P Ensure that there is sufficient room for the robot arm to move freely. There must be no
obstacles in the working area.

» The mounting surface of the robot must be stationary within a firmly installed protection
device.

» Note that the range of the robot and thus the danger zone change with add-on parts and
workpieces.

» Check the emergency stop and safety stop functions daily.
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P Do not expose the robot system to permanent magnetic fields. Very strong magnetic fields

can damage the robot system.

P Ensure that suitable protection devices were installed. The protection devices must stop the

robot’s movement within the danger zone. Check their proper functioning every day.

v

Do not enter the danger zone of the robot during operation, and do not touch the robot.

v

fruitcore robotics excludes any liability if the product has been modified.

Only operate the robot system in undamaged condition. Never modify the robot system.

P The robot system must be checked for externally visible damage and defects at least once
per day/shift. Changes or damage that have occurred must be reported to the person or

office responsible immediately.

P In the event of malfunctions, switch off the robot system immediately and secure it against
restarting, including by third parties. Report malfunctions immediately to the operations

manager and rectify or have them rectified immediately.

P Only perform switch on and switch off processes in accordance with the Al

It is only permissible to disconnect the Panel from or connect it to the Control when it is discon-

nected from the power supply.

Ensure that only the connected Panel is in the vicinity of the robot to avoid confusions with
inactive emergency stop buttons.

robotics.com/en/wissen.

0 For information on how to operate the horstOS software go to https://www.fruitcore-

8.1

8.1.1

Operating Modes

The robot can be operated in three operating modes. Change the operating modes using the operating

mode selector switch on the Control, which is designed as an operating modes selector switch.

The following operating modes are provided for:
— Teaching mode T1
(manual operation with reduced speed)
— Teaching mode T2
(manual operation at high speed)
— Automatic mode

1 Operating modes selector switch

2 Position for operating mode T1

3 Position for operating mode T2

4 Position for automatic mode

Teaching mode

. WARNING!

Danger of impact and crushing due to robot movement The safety stop function is deactivated

in teaching mode.

» While the robot is in teaching mode, close off the area around the robot, and protect it
against access by unauthorized persons. There must be no persons in the danger zone of

the robot.

» While the robot is in teaching mode, secure the Panel and Control against operation by

unauthorized persons.
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The robot can only be moved manually in two-handed operation. To move the robot, the
enabling switch must always be kept pressed in the middle position in operating modes T1 and

T2. In addition, the desired control element must be kept pressed on the display. As soon as one
of the two conditions is no longer fulfilled, the robot will brake to a standstill.

Switching to a different operating mode causes the robot to stop. A warning message appears
on the display. The message must be confirmed in order to proceed. The enabling switch must
be released during this time.

There are two teaching modes: T1 or T2.
T1 - programming mode

The speed of the TCP is limited to 250 mm/s. The robot can be moved only with the enabling switch.
Before programming waypoints, ensure that the system has reached operating temperature.
Thermal expansion in the robot system can result in position deviations.

P Switch the robot system on at least 30 minutes before the programming process.

T2 — program verification mode

The speed of the TCP (tool center point) can exceed 250 mmy/s. The robot can be moved only with the
enabling switch.

P Switch the operating modes selector switch on the Control to T1 or T2. Pull out the key to prevent
unauthorized persons from changing the operating mode.

= Confirm the change of operating mode; the enabling switch must be released to do this.

= Create, edit, or execute a program.

8.1.2 Automatic Mode
Programs are executed automatically in automatic mode. The robot acts without the enabling switch and the
safety stop input is active.

Danger!

Danger of impact and crushing due to robot movement

P Ensure that suitable protection devices are installed and are active.

P Check the protection devices for proper function.

ATTENTION!

Danger of damage due to incorrect or missing configurations in the software.

P Ensure that the program to be executed has been programmed and tested correctly before

staring automatic mode.

ATTENTION!

Risk of collision due to program changes during automatic mode.

» Do not make any changes to the program during automatic mode.

P Ensure that no unauthorized persons have access to the Panel.

Switching to a different operating mode causes the robot to stop. A warning message appears

on the display. The message must be confirmed in order to proceed. The enabling switch must
be released during this time.

Switch the operating modes selector switch on the Control to automatic. Pull out the key to prevent
unauthorized persons from changing the operating mode.

Confirm the change of operating mode; the enabling switch must be released to do this.

@ = > P

Create, edit, or execute a program.
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8.2 Shutdown after End of Operation

At the end of operation, the robot system must
be shut down.

» To cancel a running program, tap the
cancel program button (7).

P The robot is braked immediately.

PRINEEERITL

Fig. 8-2: Cancel program execution

P Check whether the robot is in a safe position (e.g. there is no workpiece in the gripper). If necessary,
move the robot to a safe position manually via the free movement menu.

ATTENTION!
Before the robot system is switched off, it must be ensured that the computer for the software
(horstOS) that is integrated in the Control is shut down properly.

» Navigate to the main menu. Tap on
the Exit horstOS button there. A

Exit horstFX

Do you want to exit horstFX and switch to the desktop or

pOp-Up WindOW W|th tWO Options ? shut down the system?
appears. Select the option shut @
down system (1) and then confirm D

with the OK button (2).

Shut down system

Fig. 8-3: Shutting down the computer (horstOS)

Alternatively, you can also shut down the computer for the software (horstOS) that is integrated in the
Control as follows:

P Press the PC ON/OFF button (see
Fig. 4-6, page 14) on the Control. A
pop-up window appears. In this
pop-up window, press the Shut

Log out fruitcore

Be | & : 1 >
Log Out Restart Shut Down!

> 4
Down button (1) to shut down the Sug"d B
compUter for the SOftWa re v Save s;ssion for future logins F
(horst0S) _ Qorcel| |

Fig. 8-3: Shutting down — alternative
» Switch the main switch on the Control to ON.

P Secure the main switch with a lock.

9 Emergency and Troubleshooting

9.1 Behaviour in emergencies

In an emergency, the robot system must be stopped by the emergency stop button.
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When integrated into a complete system, the robot system must be integrated into the
emergency stop circuit of the higher-level system. Observe the notes in the section Safety-
relevant inputs/outputs.

Emergency stop: Stop category 1

Stopping is achieved by active braking, as the energy supply to the drive elements is initially maintained.
Only after a stop is made is the energy supply disconnected and the brakes are applied. This is a controlled
stop in which the robot does not leave its programmed path.

9.1.1

P The pop-up window appears in the display with
the warning message that the emergency stop
has been triggered.

L L EMERGENCY STOP has been triggered.
P Eliminate the hazardous situation. - Nas heen friggere
Acknowledge or ignore?

EMERGENCY STOP '

Fig. 9-1: Emergency stop warning message

v

Resetting the emergency stop

Acknowledge EMERGENCY STOP
P Before resetting, check whether the danger g

has been eliminated.

[ Do you really want to
P Unlock the emergency stop button by pulling it l ? acknowledge the

out. EMERGENCY STOP?

= The Acknowledge button is activated.

» Acknowledge the warning message on the
display.

= If the emergency stop has been reset, the
program will not continue until it is resumed
manually.

Fig. 9-2: Emergency stop - confirm

Emergency operation - moving the robot without drive energy

The robot's axes may only be moved without drive energy in emergencies, e.g. to free persons. The per-
sonnel carrying out the operation must have basic technical training and observe the following warnings
and instructions. Specialist fruitcore personnel must be called in to recommission the system.

A
A
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DANGER!
By acting hastily in emergency situations

» Before intervening, make yourself aware of whether and which axle(s) must be moved in
which direction in order to solve or improve the existing emergency situation.

» Make sure that no part of the body can get between the moving axes of the robot.
WARNING!

Risk of impact and crushing due to unexpected robot movements

Unintentional robot movements may occur due to the release of internal tensions or gravity.
P Secure the robot arm against unintentional movements.

» Remove workpieces from the gripper if necessary.

» Disconnect the robot system from the mains.

P If necessary, disconnect mounted, compressed air-driven tools from its supply.
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. DANGER!
Defective and damaged components and assemblies / faulty assembly.

After loosening the clamping sets, do not restart the robot system. Incorrect assembly can
cause the belts to break.

P Contact fruitcore robotics.
» Now move the robot arm in the desired direction with a strong movement.
P Then secure the robot again against unintentional movement.

Attention: The warranty expires with this action and the robot system may only be restarted after con-
sultation with fruitcore robotics.

WARNING!
Danger from damaged assemblies due to emergency operation

If the robot arm was moved manually in an emergency, assemblies of the robot system may have
been damaged. Uncontrolled start-up may be the result.

P Have the robot system checked by fruitcore robotics customer service before putting it back
into operation.

If the robot cannot be moved with force, it is possible to loosen the belt tensioning set so that the arm
can move freely.

P Secure the robot arm against this.

WARNING!

DANGER!
A Risk of impact, crushing and shearing if the robot arm falls. The robot arm collapses when the clamping ¢
A Danger of impact and crushing due to unexpected robot movement

P Remove any workpieces from the gripper.

P Disconnect the robot system from the power grid and the compressed air supply.
P Close off the danger zone and protect it against access by unauthorized persons.
>

Set up warning signs to prevent the system from being started up while work is being
performed. Secure the Panel and Control against operation by unauthorized persons.

v

Remove the covers (1) of the belt drives on
both sides with a suitable screwdriver.

P Attention: The warranty expires when this
action is performed and the robot system
must only be started up again after
consultation with fruitcore robotics.

Fig. 9-3: Belt drive cover
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A

9.1.2

A

(2) Belt

(3) Clamping set

P Release the clamping set (3) at the four
tensioning screws or the hexagon nut. (If the
clamping set does not release automatically,
apply pressure to or gently knock the
released screws.)

= The robot arm can now be moved manu-
ally.

Fig. 9-4: Clamping set (Fig. similar)
DANGER!

Defective and damaged components and modules / faulty assembly

After the clamping sets have been released, the robot system must not be started up again.
Faulty assembly can cause the belts to tear, which may result in severe personal injuries.

» Contact fruitcore robotics.

Emergency operation - moving the robot by free travel

DANGER!
By hasty action in emergencies

» Before intervening, make
yourself aware of whether and
which axis(es) must be moved
in which direction in order to
solve or improve the existing
emergency situation.

» Use the following illustration to
help you:

» Move the robot in small steps
in the free movement mode
until the emergency situation is
solved.

9.2 Troubleshooting

A

DANGER!
Danger due to incorrect fault rectification

P Troubleshooting may only be carried out by persons with technical and electrotechnical
training.

If faults occur in the robot system, corresponding error messages (system errors) are displayed on the
panel.

>
>
>
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Follow the instructions on the panel to eliminate the cause of the error.
Acknowledge the error message on the display when all error causes have been eliminated.

Create a service ticket at https://horstcosmos.com/service if you cannot eliminate the causes of the
error yourself.
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0 In case of software problems, switch off the robot system according to section 8.3 and switch it

on again as described in section 7.1.

If step losses occur due to overloading or blocking of the robot arm, the parking brakes are automatically acti-
vated. After 250 step losses or "overloads", a safe function of the brakes can no longer be guaranteed. In this
case, contact fruitcore robotics.

The number of overloads are logged in the settings and info under robot system data in HorstOS (see following
figure).

Einstellungen & Infos

Roboterdaten ® ﬂ ‘,», ‘ rNF— k i
Robotersyst.-Daten Achsumdrehungen:
'm Achse Gesamtumdrehungen
— 1 0
2 0
3 0
4 0
5 0
6 0

Informationen zu Uberlast

Aufgetreten 0 mal

In den letzten 24 h aufgetreten: 0 mal

Die letzten drei:

Zuriick

Fig 9-1. Robot overloads

DANGER!
Danger due to faulty brake failure

P Regularly check the load changes via Settings & Info > Robot data > Robot system data.

P After the permissible load changes of the parking brake have expired, contact fruitcore
robotics service to have the brakes professionally checked.

9.2.1 Remote access for servicing

DANGER!
Danger due to incorrect troubleshooting

P Itis imperative that you follow the instructions of the service personnel and only enter the
movement area of the robot when instructed to do so.

P If adangerous situation arises during remote access, press the emergency stop button! All
movements will be stopped and the connection to TeamViewer will be cut.
If you contact the fruitcore robotics service department for live support, it is possible to control the af-
fected robot remotely using TeamViewer in order to solve the problem at hand.
Establishing a connection
TeamViewer can be started in HorstOS via Settings & info > Service & remote access.

= The TeamViewer window opens and the ID and password can be passed on to the service person-
nel. The password is regenerated for each session.

= Once the connection is established, the local control is automatically deactivated. A red border with
red writing "Remote access active” signals on the panel that remote access is currently activated.
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During remote access, the following safety measures are active:

Only one side can control the robot, locally or remotely. The input of the other is blocked. In

case of emergency, the emergency stop can always be pressed locally to stop remote access
and bring the robot to stop category 1.

—  The high-speed manual mode (T2) is blocked. Automatic mode is possible when there is no
person in the protected area and all safety devices are active.

— No safety configurations and parameters related to the limitation of robot movement can be

stored.

9.3 Example Errors

Error Index |Description Cause Troubleshooting
submitted weightisnot | Check weight
ROBOT_JOINT_ , . _ correct be aware of maximum
Joint Load on axis too high
OVERLOAD
collision Check program
B | f h I
BUS_DRIVER_ Joint Motor driver does not us cables defect Change bus cables
DISCONNECT respond _ , )
Motor driver defect Contact fruitcore robotics
Bus cables defect Change bus cables
BUS_ENCODER_ Joint Encoder does not
DISCONNECT respond , ]
Encoder defect Contact fruitcore robotics
Check panel;
CROSS_COMP_ Enabling switch is not P _ .
press enabling switch
SAFETY_INPUT-3 pressed correctly
Safety | Safety channels A & B correctly
Input KL1 & KL2) differ channel A & B differ
CROSS_COMP_ P ( ) = Gheck wiring: check cable
wrong connection, broken | .
SAFETY_INPUT-4to 7 if damaged
cable
POWER_24V_I0O_ ) Short circuit in 10-circuit Short circuit of 24V and | Check wiring; check cable
NOT_GOOD GND if damaged
o Check configuration
SAFETY_REDUCED_ Limit of reduced speed | Faster than speed of :
- settings of laser scanner
VELOCITY_EXCEEDED was exceeded 250mm/s
and Horst0S
SAFETY
- Robot moved during Robot moved despite no
STANDSTILL _ standstill monitorin movement was initiated Check brakes
VIOLATION 9
0SSD-signal on Safet
SAFETY_IO_OSSD_ Safety signaton atety Cross connection or short | Check wiring; check cable
Input could notberead | .
FAILED_INPUT Input back circuit on OSSD-cable if damaged
0SSD-signal on Safet
SAFETY_IO_OSSD_ Safety out U:(g:]aldir;t See y Cross connection or short | Check wiring; check cable
FAILED_OUTPUT Output P circuit on OSSD-cable if damaged
read back
SAFETY_IO_ Safety | Safety Output readback | short circuit to 0; unex- Check wiring; check cable
READBACK_CH_A Output | failed, channel A/B pected value at Safety- if damaged
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Error Index |Description Cause Troubleshooting
SAFETY I0. outpuvts (0 instead of 1
and vice versa), channel A
READBACK_CH_B
orB
SAFETYIO- Ext | readback failed | Readback ch li
xternal readback faile eadback channel is ac-
EXT_READBACK_A Safety o _ Check wiring; check cable
on Safety Output, chan- |tive in horstOS, signal )
SAFETY_IO_ Output if damaged
nel AorB wrong, channel A or B
EXT_READBACK_B
BUS_DRIVER_DIS-
CONNECT2to 6 Short circuit on 48V cable .
If these errors occur to- o o Check left micro fuse on
BUS_ENCODER-DIS Joint ether and cannot be Short circuit on slip fing robot base (only H600)
CONNECT 2to 6 g Short circuit on BUS shar- . y .
acknowledged _ _ contact fruitcore robotics
USER-10_ ing unit
DISCONNECT
BUS_DRIVER_DIS- Short circuit on 48V cable , ,
. o Check right micro fuse on
CONNECT_1 Joint Encoder and motor Short circuit on slip ring robot base (only H600)
BUS_ENCODER_DIS- driver do not respond Short circuit on BUS shar- _ y _
, , contact fruitcore robotics
CONNECT_1 ing unit

10 Cleaning and Maintenance

> PEp

>

DANGER!
Danger of electric shock

P The connection and any work on the electrical equipment must be performed by
electrotechnical specialist personnel only.

DANGER!

Danger resulting from incorrect maintenance

P Maintenance must be performed only by persons with technical and electrotechnical
training who were also authorized by fruitcore robotics.

WARNING!

Danger of impact and crushing due to unexpected robot movement

» Remove any workpieces from the gripper prior to cleaning or maintenance.

P Disconnect the robot system from the power grid and compressed-air supply prior to
carrying out cleaning or maintenance work.

P Close off the danger zone and protect it against access by unauthorized persons.

P Set up warning signs to prevent the system from being started up while work is being
performed. Secure the Panel and Control against operation by unauthorized persons.

WARNING!

Danger due to missing protection devices and defective/damaged modules or accessories.

P Assemble all protection devices after completing the work. Check all modules and
accessories.

P After completing the maintenance work, perform a test run of the entire system, and check
it for proper functioning.
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WARNING!
The robot arm must not be moved by applying external force.

Modules of the robot system may be damaged if the robot arm was moved manually in an
emergency. This may result in an uncontrolled start-up.

P Have the robot system checked by the customer service of fruitcore robotics before
recommissioning it.

Spare parts must correspond to the technical requirements specified by fruitcore robotics. This is
always guaranteed with original spare parts.

10.1 Cleaning
Depending on the ambient conditions of the robot system, the components become dirty. Clean the robot regu-
larly. Frequency of cleaning depends on the degree of soiling.

fruitcore robotics recommends cleaning the robot once a week.

The robot does not have to be disassembled for cleaning.

Wear protective clothing.
P Wear safety goggles, protective gloves, and a dust mask while cleaning.

ATTENTION!
Danger of machine damage

» Do not use compressed air to clean the Control and Panel.
» Do not use aggressive, flammable, or abrasive liquids/cleaning agents to clean the robot.
P Avoid the ingress of liquids into parts of the system.

P Use avacuum cleaner or compressed air to remove dust, chips, and other particles from the robot.

» Use a clean cloth to clean the Control and Panel.

&= Environmental protection!
/

P Dispose of the waste and used cleaning cloths in an environmentally responsible way.

10.2 Maintenance and Repair

Repairs to the robot system may only be carried out by fruitcore robotics.

If a service contract exists with fruitcore robotics, it must be ensured that the robot system data is
continuously transferred to horstCOSMOS.

If there is no service contract, all maintenance work must be ordered independently from fruitcore robotics. If
the following deadlines are missed, safe and fault-free operation cannot be guaranteed and liability for any
events arising in this connection will lapse.

The robot system is designed for a service life of 50,000 h, which corresponds to a service life of 10 years with
an annual operating time of 5,000 h.

If the maximum permissible number of braking operations during movements is not exceeded (see 9.2), the
service life of the brakes is equal to that of the entire system.

P Contact fruitcore robotics as soon as
— 15,000 operating hours have been reached to have the toothed belts inspected.
— 30,000 operating hours have been reached to have the gears inspected.

P Check the robot system weekly for external damage.

P The emergency stop function must be functionally checked weekly.
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All accessible screws must be checked monthly for tightness and tightened if necessary.

vy

The BUS cables must be checked monthly for damage. The correct fit of their screw connections
must also be checked.

v

The safety inputs/outputs on the control unit must be functionally checked monthly if they are used.
P The ventilation filters must be checked monthly for dirt and vacuumed with a hoover if they are dirty.

P All terminals must be checked for function every six months.

11 Storage

If the robot system is stored away for use at a later time or decommissioned, it must be protected with suitable
packaging.

The robot system must be stored in a dry, frost-protected place that is not exposed to rainfall or heavy temper-
ature fluctuations.

» Shut the robot down and disassembile it.

P Securely package the Robot, Panel, and Control.
12 Disassembly and Disposal

12.1 Disassembly

» Move the robot to transport position (see subsection Transport).

P Shut the robot down (see subsection 8.2)
P Disassemble or secure any add-on parts.
P Disconnect and remove any electrical and pneumatic lines from the power supply.
P Disconnect the connection cable between the robot and the Control.
P Disassemble the robot.
12.2 Disposal
@ Danger of environmental damage.

/-

All parts of the robot system must be disposed of in such a way that any damage to health or the
environment can be ruled out.

P Shut the robot down (see subsection 8.2 and disassemble it.

P Dispose of all parts of the machine in such a way that any damage to health or the environment can be
ruled out. Note the materials used.

Materials Used

Material Unit
Copper Cable
Steel, aluminum Modules of the robot

Plastic, rubber, PVC  Drive belts

Electronic scrap Control, Panel, In the robot: Power electronics, mainboard, motor
driver, fan, rotary pulse generator

Table 12-1: Materials used
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13 Annex

13.1 Technical Data

Robot

Dimensions (L x W x H) 1200 x 800 x 1200
Robot weight 150 kg

Nominal load 8 kg

according to VDI 2861-2

The nominal load characterizes in terms of amount the load that
an industrial robot can handle as the vectorial sum of tool load
and payload without restriction of the kinematic and geometric
parameters specified for the axes.

Measured at nominal distance Rn from the tool flange: 190 mm
(eccentricity e: 95 mm; offset Z: 164.5 mm)

Permissible load capacity

12 kg (after consultation with fruitcore robotics)

The permissible load capacity is reduced depending on the
position of the centre of gravity of the load.

Maximum range

1425 mm (without any tools)

Position repeatability +/- 0.7 mm
Number of axes 6
Protection classification IP54

Noise emission <70 dB(A)

Installation area

474 mm x 474 mm

Axis Movement space Speed (at a load capacity of 0 kg)
1 +/-177° 170°/s

2 +85°/-13° 48°/s

3 +54° /-59° 99°/s

4 +/-171° 850°/s

5 +/- 117° 780°/s

6 +/-300° 860°/s

Control

Dimensions (L x W x H)

460 x 315x 175 mm

Weight

9 kg

Protection classification

P20

Wiring of HORST

Cable between robot and Control: 3.0 m
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Wiring of the Panel

DVI-D 24+1,5.0m

Power cable

5m, CEE 7/4 / IEC-60320 C13, with pull-out protection
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Control

Power supply

115/230 VAC, 50 - 60 Hz, max 6.0 A (at 230 V)

Rated power draw

typ. 500 W (H1400)

Protection

6.3 A (2x)

Communication

TCP/IP 100 Mbit Ethernet (web interface / http)

Safety-critical

interfaces

Emergency stop, safety stop, enabling switch

+4 safe inputs, +6 safe outputs (2 relays)

I/0 connections on Control

20 inputs, +8 configurable

18 outputs, +8 configurable, +4 relay contacts

[/0 connections for attachments
on support arm

2x 2 inputs/outputs

Panel

Dimensions (L x W x H)

340 x 245 x 85 mm

Weight 2.4 kg

Display 13.3-inch touchscreen (Full HD monitor: 1920 x 1080)
Software horstOS (graphical user interface)

Mount Fixture for mounting on the wall, table, or cell
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Ambient conditions

Ambient temperature

5-40°C

Relative humidity

10%-75%
The Control must not be used in dusty or humid environments that

exceed protection classification IP54. Conductive dust in particular
must be avoided.

Height above sea level

Up to 1,000 m above sea level without power reduction

13.2 Nominal load

S O |

L
=

var. value

Rn 190 mm
e 95 mm

a 164,5mm
Rrcp 285 mm

13.3 Stopping Distances and Stopping Times

The stopping distance is the distance covered by the TCP after the stop signal is triggered and until a complete

standstill is reached.

DANGER!
A A speed upgrade or load change can result in longer braking distances and unexpected collisions

with people or other objects and machines. The same applies for a low-pass filter.

» Always adjust safety distances to the corresponding stopping distances.

i"f ATTENTION!
Danger of damage to robot or property.

A collision can cause significant damage to the robot system or any surrounding objects.

The stopping time is the time that passes from the stop signal being triggered until the robot reaches a complete
standstill. The stopping distances and stopping times have been determined for the three main axes 1, 2 and 3

at maximum load. The same stopping times also apply for the axes 4,5 and 6.

The table shows the stopping distances and stopping times when triggered by an emergency stop signal at

speed 100%.
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The stopping distances and stopping times shown have been determined by trial and are

intended as guide values. The actual stopping distances and stopping times may differ

depending on operating mode, use case, and number of braking processes. It is therefore

recommended that stopping distances and stopping times be determined under real conditions
in the respective use case and the values checked at least once a year.

Average stopping distance stopping time

Load 0 kg Load 8 kg reduced 100%
AXiS 1 109.2° 67.8° 0.45s 12s
AXiS 2 30.4° 24.4° 0.45s 12s
Axis 3 69.3° 243° 0.45s 12s

Table 13-1: Stopping distances and times for the 3 main axes

The braking time is a correcting variable defined by the control system. The load capacity has an influence on
the braking distance to the extent that it specifies how quickly the individual axes can be moved as a maximum
(100%). The influence of the relative speed on the stopping distance can be seen in the figures below.
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Fig. 13-1: Stopping distances of the main axes with 0 kg load capacity
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Fig. 13-2: Stopping distances of the main axes with 8 kg load capacity
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13.4 Drawings
Robot base plate

HORST1400 - Interference contour at robot base
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Figure 13-1: Drawing of robot base plate

13.5 Optional Accessories

The following accessories can be purchased from fruitcore robotics.

Order number Component Comment

On request Tool flange

On request Accessory flange plate

On request Mobile Robot Base

On request Safety laser scanner (270°) Monitoring of the danger zone
On request Mechanical stop, axis 2 Free of charge

On request Mechanical stop, axis 3 Free of charge

On request Extended Cable between Control and robot 6m / 10m

Table 13-2: Optional accessories
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Accessory flange plates can be used for add-on parts that are to be attached to the robot arm (e.g. pneu-
matic valves). On the robot, there are screw attachment points with 45 mm, 50 mm and 60 mm hole
spacing. The flange plate is designed with slotted holes and can therefore be used universally.

Accessory flange plate

Figure 13-2: Positions of accessory flange plates on the robot
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Fig. 13-3: Dimensions of accessory flange plate Fig. 13-4: Positions of accessory flange plates on
the robot

Flange plates can be attached to the robot at a total of six positions. On support arm 2, a flange plate can
only be attached on one side.
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13.6 Spare Parts

Order number Component Comment
On request Support arm 1

On request Support arm 2

On request Support arm 3

On request Control

On request Panel

On request Cable between Control and robot

On request Cardboard for packaging

Table 13-3: Spare Parts

13.7 Type Plates

The robot's type plate is located on the base of the rear side of the robot. The Control type plate is located on its
rear side. The Panel's type plate is located on its rear side.

13.8 Overview of Connectors

Digital Input 1-20 Safety
X1 . X2 . X3 ) X4 ) X5 ) X6 ) X7 ) X8 .
DIO ﬁ D09 ﬁ D7 H | ™| SHA 1{_5 A T || soia TJQ SR5A1 L
poz|[} (|  omo|}l || one |} il | sws|} | EIAL W72 sow | (| smsaz|[] |
o3|} (| om | (| ons |l | ik | sisa|[f || B [F & so2a|[f [ smse1 [l |
oioa|[} | onz | || oz | ik | sisa || EIBL 1 4| som | (| smse2|[] |
oios|[} | onz |l || T [HSE Y siealll | TAr ﬂj) soaa [ (| sreat [} |
oios [} | ona || ENA[ 4 - siea|[|| | ssimw [ A sose |} (| smeaz|[ |
ooz |[} | ons [l [ Tep |8 wil | salll | tee | & soan |l (| smeer [] |
pios|[} | oie [ | ENBL [ Y s || SSIB Hj so4B [[f (| sme2 [} |
Enable Ch. A/Ch.B  TestA/TestB Safety In Emergency / Safety Stop  Safety Out  Safety Relais Out
Digital Output 1-18 ;ﬁ%fﬁ{“ Power +24vpc, max. 7 A (Digital Out + Power)
X9 Xlﬁ‘ Xll‘ X12‘ Xl3‘ Xll., X15! X16
D001 m:{ D009 mj D017 U:::{ +24vm:{ +24V E GND mj GND U.“:{ GND
poo2 |l || poto|f (| pota|fi || w2av|l [ s2av [ eno |F {| eND |} | LN [
pooz | || pot | | w2av 7] s2avi[f | s2av [ { eno |[F{] eno B ] enp |
poo4 |l || potz|}f | 2av 7] 2avif | w2av [ { eno B {] eno | ] onp B |
poos|[i || pots |} | w2av [ ] 2avif | w2av b { eno B (] eno | ] oD B |
poos [l || Dot | w2av 7] w2avily | w2av | [ eno | (] ewp | ] onp [} |
poo7 |[f | pots| (| ezavi || weav|ll [ s2ev|l {| enp |[F 0| eno |} N (I
poos [l || pote |l [  +2av [}{:{ s2avii ll s2ev | 1) ewp | 0| eno | Q| eno |l ]
¥ GND B A GND B A K17
124V
poor-oore iﬁiiiiiﬁ Expansion
CONNECTOR DESCRIPTION
X1 Digital inputs 1-8
X2 Digital inputs 9-16
X3 Digital inputs 17-20, Enable (enabling switch)
X4 Test signals A/ B
X5 Safe inputs 4-7
X6 Emergency stop/safety stop
X7 Safe outputs 1-4
X8 Safe outputs 5-6 (pot.free)
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X9 Digital outputs 1-8

X10 Digital outputs 9-16

X11 Digital outputs 17-18, +24 V
X12 +24V

X13 +24V

X14 Ground

X15 Ground

X16 Ground

X17 RS-485, bridge +24 V

Table 13-4: Digital /0 Control connectors

13.9 Terminal Assignment

Terminal Assignment I/0 Safe Description.

X1.1..X1.8 DIOT ... DIO8 | €9  General digital inputs 1-8

X2.1..X2.8 DIO9 .. DI6 | 6 General digital inputs 9-16

X3.1..X3.4 DI17 ..DI18 | €9 General digital inputs 17-20
X3.5 ENA A o Test signal for enabling switch, channel A
X3.6 ENA | o Enabling switch input (SI3A), channel A

Standard: Bridge to X3.5
X3.7 ENB A o Test signal for enabling switch, channel B
X3.8 ENB | o Enabling switch input (SI3B), channel B
Standard: Bridge to X3.7

X4.1 .. X4.4 TA A @ Testsignal A

X4.5..X4.8 B A @)  Testsignal B
X5.1 SI4A | Configurable, safe input 4, Channel A
X5.2 Sl4B | Configurable, safe input 4, Channel B
X5.3 SI5A I Configurable, safe input 5, Channel A
X5.4 SI5B I Configurable, safe input 5, Channel B
X5.5 SI6A | Configurable, safe input 6, Channel A
X5.6 Sl6B I Configurable, safe input 7, Channel B
X5.7 SI7A I Configurable, safe input 8, Channel A
X5.8 SI7B I Configurable, safe input 8, Channel B
X6.1 EIA out A o Test signal for emergency stop, channel A
X6.2 EIAin I o Emergency stop input (SITA), channel A

Standard: Bridge to X6.1
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X6.3 EIB out A o Test signal for emergency stop, channel B
X6.4 EIBin | o Emergency stop input (SI1B), channel B
Standard: Bridge to X6.3
X6.5 TA A o Test signal for safety stop, channel A
X6.6 SSIA I o Safety stop input (SI2A), channel A
Standard: Bridge to X6.5
X6.7 B A o Test signal for safety stop, channel B
X6.8 SSIB I o Safety stop input (SI2B), channel B
Standard: Bridge to X6.7
X7.1 SO1A A Configurable, safe output 1, Channel A
X7.2 SO1B A Configurable, safe output 1, Channel B
Terminal Assignment I/0 Safe Description
X7.3 SO2A A Configurable, safe output 2, Channel A
X7.4 S02B A Configurable, safe output 2, Channel B
X7.5 SO3A A Configurable, safe output 3, Channel A
X7.6 SO3B A Configurable, safe output 3, Channel B
X7.7 SO4A A Configurable, safe output 4, Channel A
X7.8 S04B A Configurable, secure output 4, Channel B
X8.1 SR5A1 A Conf. safe output 5, potential-free contact A1
X8.2 SR5A2 A Conf. safe output 5, potential-free contact A2
X8.3 SR5B1 A Conf. safe output 5, potential-free contact B
X8.4 SR5B2 A Conf. safe output 5, potential-free contact B2
X8.5 SR6A1 A Conf. safe output 6, potential-free contact A1
X8.6 SR6A2 A Conf. safe output 6, potential-free contact A2
X8.7 SR6B1 A Conf. safe output 6, potential-free contact B1
X8.8 SR6B2 A Conf. safe output 6, potential-free contact B2
X9.1..X9.8 DOO1 ... DOO8 A 8 General digital outputs 1-8
X10.1..X10.8 DOQ9 .. DO16 A Q General digital outputs 9-16
X111 ..X11.2 D017 ..D0O18 A 8 General digital outputs 17-18
X11.3..X11.8 +24V A €9  Power supply +24V
X12.1 .. X12.8 +24V A Q Power supply +24 V
X13.1..X13.8 +24V A €9  Power supply +24 V
X141 .. X14.8 GND A 8 Ground
X15.1 .. X15.8 GND A @ Ground
X16.1..X16.8 GND A €3 Ground
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X17.1 RS485_A
X17.2 RS485_B
X17.3 GND

X17.4 RS485_A
X17.5 RS485_B
X17.6 GND

X17.7 +24V_out
X17.8 +24V_in

170
170

170
170

DOVVVOOO

RS-485 add-on port #1, Signal A
RS-485 add-on port #1, Signal B
Ground

RS-485 add-on port #2, Signal A
RS-485 add-on port #2, Signal B
Ground

Output power supply DO01-16

Input power supply DO01-16
Standard: Bridge to X17.7

Table 13-5: Terminal assignment of digital /0 Control
Legend: 0 Safe 1/0 Unsafe Q I/0 Configurable 1/0

13.10 Functional Wiring Diagrams of the Electrical Interfaces

13.10.1 Control I/0

Safe input

Threshold values:

75V

_/ 85V

-3V..36V, typ. 24V
Isink = 2,6 MA max.
EIA, EIB

Current
SSIA, 55IB  wem—— T —) 0

Isink
ENA, ENB 3k

General digital input

Threshold values:

75V

_/ 85V

-3V..36V, typ. 24V
Isink = 2,6 MA max.

DI01...20 wee———F—

Current

Limiter

Iin
sink 3kQ

General digital output (High-Side)

|——SRxA1

SRxA2

Safe output
+24V
640 mA
2> Logic
25 ps
EIA, EIB
Logic SSIA, SSIB
|Source ENA; ENB
|
440 mA
Potential-free output
Logic Lo -
Rl Logic
25 us
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[ Ly
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13.10.2 Tool I/0
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13.11 USB-Surfstick

The enclosed USB surfstick enables you to go online with the robot system without having to integrate it into
your company network. In this way, system and process data can be regularly transmitted to the horstCOS-
MOS IloT platform and viewed there. In addition, our service technicians can directly access their robot system
via TeamViewer in case of service.

The use of the USB surfstick does not cause any additional costs for you. It is up to you whether you want to
use the USB surfstick permanently, only in case of service or not at all. The operation of the robot system is
also possible without using the USB surfstick.

Installation

The USB surfstick is pre-configured and already equipped with a SIM card. Therefore, it can be put into
operation within a few minutes.

» Plug the USB surfstick into one of the two free USB ports
on the back of Control.

After plugging in, it flashes red. The connection
establishment starts automatically, indicated by a faster red
flashing. If the connection has been established
successfully, the USB surfstick flashes blue once per
second.

About three minutes after switching on Control, the USB
surf stick is available and connected to the Internet

\@ _
Fig. 13-5: Plug in
Connection problems

To ensure the best possible connection, the USB surfstick should not be covered or obstructed. The strength
of the mobile network in general may be severely reduced in the application environment.

If the USB surfstick does not connect automatically, press Connect. If problems occur, plug the stick in and
unplug it again

. 08:01 |S&  fruitcore

[_Ethernet Networks
Wired connection 1

' Disconnect

manual
Mobile Broadband
emnify (LTE roaming)
Disconnect

VPN Connections
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14 Glossary

Stop category 0
Stopping is achieved by an immediate interruption in the power supply to the drive components. This

uncontrolled stopping can cause the robot to deviate from its programmed track. For more information
on this, see EN ISO 13850 or DIN EN 60204-1.

Stop category 1
Stopping is achieved through active braking, as the energy supply to the drive components is initially
maintained. Only after a successful stop is the power supply disconnected. This is a controlled stop,

during which the robot does not exit is programmed track. For more information on this, see EN ISO
13850 or DIN EN 60204-1.

Stop category 2
Stopping is achieved through active braking (controlled stopping), and after the stop, the energy supply to

the drive components is maintained. The safe control system monitors the stop. For more information on
this, see DIN EN 60204-1.

Performance Level

The Performance Level (PL) describes the capacity of safety-related parts of a control system to execute
safety-critical functions under predictable conditions. The required Performance Level is also used to
achieve the required risk minimization for individual safety functions. Therefore, the Performance Level of
safety-critical parts of a control system must be at least as high as the required Performance Level. The
Performance Level “d” is the second highest reliability classification. For more information on this, see
DIN EN 13849-1.
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