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Preface

FlexLink takes no responsibility for safety issues related to pallet handling.
FlexLink takes no responsibility for safety issues related to cartons falling from pallet.

Description of symbols used throughout the document and on the machine:

Table: Warning and prohibition signs

No stepping on surface

® Stepping and climbing prohibited

Access restricted to authorized personnel

No entry zone

Warning for burn hazard

ffi Warning for electrical hazard
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1.1

Production capacity [pcs/min]: <8

5129046-04

Machine description

Scope of delivery
Machine name: Standardized collaborative palletizer RC10
[tem number:
Layout Right 5128966
Layout Center-Right 5128967
Layout Center-Left 5128968
Layout Left 5128969

Machine plate location: Conveyor back pulpit.

The machine contains one conveyor and one palletizer with two pallet
positions.

Conveyor

Picture: Machine division

The conveyor receives one carton box at a time and transports it
collision-free downstream to end position- picking position.

The palletizer is designed for guiding the pallet into correct position,
automatic pallet detection and contains indications for pallet status. Its
design enables quick relocation.

The robot arm of the palletizer picks one box at a time from conveyor
and puts it on pallet in the pattern selected by user. If no pallet is
available to receive next box, the gripper awaits above picking position.
The manual intervention is to serve the machine with empty pallets and
remove the fully loaded pallets.
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Gripper with safety shroud
Safety padding

1 Incoming flow

Control box

Picture: Machine overview

1.2 Orientation

Front

Picture: Machine orientation

3 5129046-04
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Picking accuracy [mm]: +10

Palletizer height performance, h [mml:
Pedestal: h < 1200
Actuator: 1200 < h < 1700

Means for floor fixing: Bolt size M10

5129046-04

1.3 Palletizer

The palletizer is autonomous and transportable. It is easily mechanically
disconnectable/connectable to conveyor by the docking unit option. An
industrial fast-connector is used for the power and controls signals for
conveyor. Docking and transporting is one man work.

Left pallet position

Docking unit

Pallet detection sensor

Right pallet position

Pallet status beacons

Picture: Palletizer overview

The palletizer is configured to have a pedestal or a vertical actuator for
the robot foot. The vertical actuator provides increased reach.

The palletizer contains sensors for automatic pallet detection.

The power supply enters the control box from the conveyor side. All
cables to field components are connected to control box through
chassis-mounted industrial fast-connectors to enable quick and easy
replacement and maintenance. Spare |/Os are distributed to an
industrial M12-connector.

The palletizer contains the teach pendant for the robot which has a
cable with sufficient length for the whole robot work area. The normal
position and bracket for the teach pendant is located on the back pulpit
on the conveyor.

Safety paddings are mounted on robot elbows and robot head for
cushioning and are equipped with pressure sensitive devices which
safety stop the machine if activated.
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1.4 Gripper

Picture: Gripper mounting plate

The end-effector is of Gripper class, non-mechanical type, holding the
work piece with four vacuum suction cups. The gripper is equipped
with a safety shroud. If put out of position it will cause an immediate
safety stop.

The suction cups are mounted in an X to provide means for adjustment.
Wing nuts fastens the suction cups to provide easy adjustment. The
suction cups are for cardboard boxes and comes in two different
configurable sizes.

Suction cup outer diameter [mm]:
Small size 35
Large size 52

Suction cup mounting slot [mm]:

Width 30 ... 240
Depth 37 ...130
1.5 Conveyor

The conveyor is configurable for different height and length alternatives
and is divided into zones. Each zone carries one work piece. The
adjustable conveyor legs simplify levelling. The docking unit option
provides fast mechanical connection/disconnection of the palletizer.

5 5129046-04
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Back pulpit

No entry zone
prohibited sign

Teach pendant

Picking position
Picture: Conveyor overview
The conveyor upstream end has sensor detection for incoming box.

Each zone stop position contains an end-position sensor. The picking
position's end position sensor signals to robot that a box is ready for

picking.

The conveyor back pulpit holds the teach pendant bracket, stack light
and No entry zone prohibition sign. The stack lights communicates the
general state of pallets.

Start

End

End

End

Box rdy

Four zone conveyor Three zone conveyor Two zone conveyor

Picture: Conveyor sensor location

5129046-04 6
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1.6 Machine with alignment plate

A machine without docking unit is intended for fixed installation where
the frequency of docking the palletizer is low and contains an alignment
plate.

The alignment plate is designed for all conveyor position alternatives
and is placed under the conveyor to guide the palletizer into the correct
position.

L

Picture: Alignment plate

prams—
[reu )

1.7 Machine with docking unit

The machine conveyor contains a beam that holds the guiding pin. The
beam position corresponds to the conveyor position selected. A
conveyor for center position has a short side beam. A conveyor for left
or right position has a long side beam.

The palletizer is equipped with the docking unit. The unit contains a
guiding fork and a lock on each side for precise locating.

The bumper included is used while moving the palletizer with fork lift
for protection against the sharp edges of the locks.

Picture: Docking unit

7 5129046-04
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1.8 Configurable parameters
Conveyor position [Right], [Center-right], [Center-left], [Left]
Number of conveyors 1
Number of conveyor zones 2 ...4
Robot foot position [pedestal], [actuator]
Docking unit [yes], [no]
Calibration unit [yes], [no]
Gripper suction cup size [small], [large]
Conveyor height (mm) [700], [744], [774], [818], [862]

Right Left Center-Right Center-Left

Picture: Conveyor position alternatives

5129046-04 8
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2 Requirements
2.1 Environment requirements
General climate requirement Indoor without direct sunlight

Temperature [°C]
Operating ambient temperature: 10 ... 40

Storage temperature: 0 ...40
Humidity

Relative humidity [%]: 10...70
Altitude [m]: 0 ...800
Electrical power supply Reference to electrical drawings.
Robot arm IP-class 54
Robot pendant IP-class 20
Control box IP-class 54

9 5129046-04
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2.2 Usage requirements

2.2.1 Intended use

The machine is specifically made for automatic palletizing of carton
boxes from a fixed picking position. The boxes should be undamaged,
clean and square-shaped.

2.2.2 User requirements

General requirements:
e Adult
e Unskilled or Skilled (for definition- reference to ISO 12100:2010)

¢ | ong hair, loose-hanging clothing and accessories that
can get entangled are prohibited.

Skilled:
e Typically electrician, maintenance personnel or specialists
e Definite technical knowledge
e Sufficient knowledge for reading technical information
¢ Ability to comprehend technical drawings
¢ Ability to read English text

¢ High safety awareness, competence and experience for
risks associated to the machine

e Authorized to enter No entry zone when safety precautions are met

Operator:
¢ Can be unskilled
¢ Limited to actions outside No entry zone

e Successfully trained in machine including User instruction

5129046-04 10
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2.3 Work piece requirements

General
Mass [kg]
Width [mm]
Length [mm]
Height [mm]
Lift surface

Recommended Cardboard

Undamaged, clean and rectangular cardboard box.
05..8

150 ... 400
150 ... 600
100 ... 500

Flat top-surface, corrugated material

EUPS 110, BC-Flute (Double well, 7.0 mm) Brown/

box quality: Brown.
2.4 Fork lift requirements
Blade length [mm] 1400
Blade width [mm] max 160
[ % ‘
Y
AR
=] (e | i P
184
- 17
o

Picture: Machine geometry affecting fork lift selection

11

5129046-04



7
FLEXLINK J

a coesia company

2.5 Pallet requirements

Pallet dimension [mm]:
Length
Width

Max height of loaded pallet [mm]:

1200 or 1219
800 or 1000 or 1016

Pedestal version 1200
Actuator version 1700
2.6 Floor requirements
Conveyor top must be horizontal.
Strength Sufficient for complete application weight

Conveyor floor level [ mm]  + 30

Horizontal and flat with max + 10 mm

Palletizer difference to conveyor
2.7 Electrical power supply requirement
2.71 General
Phases 1

Short-circuit current capacity [kA]
Connection type
Incoming power supply throughput type

2.72 Control box

Control box:
Voltage [Vl
Frequency [Hz]

Nominal current [Apc]

5129046-04 12
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2.8 Space requirements
2.8.1 Physical dimensions of robot cell configurations
Palletizer weight [kg] 300 (whereof robot arm 30 kg)

Height for all configurations [mm] 3000 (including robot and gripper and robot hoses)

Picture: Machine dimensions sideways conveyor

B

Picture: Machine dimensions straight conveyor

13 5129046-04
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Dimensions based on pallet size 1200x1000 mm

A B
Product Conveyor type Width Length
[mm] [mm]
Two zones - 1512 mm 2582 2369
Conveyor right Three zones - 2117 mm 3187 2369
Four zones - 2722 mm 3792 2369
Two zones - 1512 mm 2582 2369
Conveyor left Three zones - 2117 mm 3187 2369
Four zones - 2722 mm 3792 2369
Two zones - 1512 mm 2560 3212
Conveyor center-right Three zones - 2117 mm 2560 3817
Four zones - 2722 mm 2560 4412
Two zones - 1512 mm 2560 3212
Conveyor center-left Three zones - 2117 mm 2560 3817
Four zones - 2722 mm 2560 4412
28.2 Space requirements for usage and maintenance

Clearances around conveyor:
- 1 m on pulpit side
- 0.2 m on opposite side

=
il

I

I

::: ﬁ'
1000

AL

P
TE-ES CECEsEs

Picture: Clearances for conveyor

5129046-04 14
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Picture: Palletizer clearances, sideways conveyor
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Picture: Palletizer clearances, straight conveyor
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3 Safety

Safety performance level: PLg (ISO 13849-1)

The machine’s robot is collaborative:

* The robot is single mode operated and cannot be changed
into noncollaborative mode.

* The entire workspace is regarded as collaborative. No devices for
detecting human presence to avoid contact are required.

The severity level of the worst case injury is characterized by bruises
and grazes and happens if an operator against regulations enter the No
entry zone without taking safety precautions and is hit on lower legs by
the work piece.

3.1 General

¢ Robot safety checksum = DD8A.
® Robot safety checksum must be checked before machine start.
¢ Noise level < 69 dB (EN ISO 4871).

e Fork lifts must be used for lifting/transporting pallets
infout of No entry zone.

e Pallets must be handled in front-to-back direction, never sideways.

* The palletizer is equipped with protective cover to protect user
from unhealthy housing temperature of vacuum pump.

e Use gloves or secure that the housing temperature of vacuum
pump has decreased to healthy levels before removing
protective cover.

* The robot generates heat during operation. Do not handle or touch
while in operation or immediately after. To cool down, turn off
power and wait one hour.

® The palletizer must be anchored to floor or clamped to conveyor by
docking unit to ensure picking accuracy.

* Robot workplace must be kept empty, clean and tidy.

e Conveyor side plates must be mounted to prevent damages to
equipment inside conveyor beam.

¢ |n case of emergency- any of the emergency switches on front
pulpit or pendant on back pulpit should be used. Main switch
should not be used.

¢ The delineation of the No entry zone must be kept visible and clear
through all time.

e Power interruption or turned off main switch will cause lost vacuum
which makes the robot drop the work piece.

17 5129046-04
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3.2

3.3

¢ Parts of control box contains electrical power also when main
switch is turned off.

® The work piece's trajectory, the work piece's low height above
objects (h=30 mm) and the work piece's movement direction
makes a dropped work piece to be thrown so short it stays within
the No entry zone.

e Robot arm must be in transport mode to avoid tilting during
lifting and handling.

® The bumper must be used while moving palletizer.

Prohibitions

e User is not authorized to make changes to robot safety system.
¢ An invalid robot safety checksum prohibits machine start.

e Access to No entry area is prohibited except for authorized
personnel while machine is in safe state and required safety
precautions are made that eliminates all risks.

e Stepping or climbing on any machine part is prohibited.
e Stepping or climbing on pallets is prohibited.
* Emergency switches are not allowed to be used for normal stop.

e The main switch should not be used for emergency stopping to
avoid long recovery time.

e Electrical loads must be stopped before switching main switch off.

¢ Connectors are not allowed to be disconnected while electrically
loaded.

® The protective cover for vacuum pump is not allowed to be
dismounted in order to avoid exposure of unhealthy temperatures
of vacuum pump and to protect equipment from stepping and
hinder the operator to stand too close to robot arm.

¢ Cleaning by spraying water on machine is prohibited.

Position of guards, safety devices and
hazards

Safety devices:

® Emergency switches
* Reset button

* Main switch

¢ Protective cover

e Safety paddings

e Gripper safety shroud

e Bumper (usage during transport)

18
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¢ Roller guards

Safety paddings

Emergency -
switch =

Robot arm
Moving parts

Emergency switch
Gripper
safety
shroud

Conveyor rolls
Entanglement risk
Vacuum switch
Burn risk

*Two plastic inserts next to each drive roller.

Picture: Safety and hazard overview

3.4 Robot safety

Operator safety with regards to unintentional contact is based upon
passive and active methods.

3.4.1 Inherent robot safety or UR-robot

The collaborative robot system from UR is classified as a power and
force limited collaborative robot and incorporates the following
inherently safety-rated limiting functions:

¢ Inherently safe design of robot geometry (smooth surfaces,
rounded edges and corners).

® The torque limitation of the robot arm will cause an immediate
safety stop in case of collision.

e Limitation of moving masses and velocities (kinetic energy).

e Use of safety-rated soft axis and space limitation function for
certain sectors

¢ Password-protected settings
* Robot enabling device located on back of teach pendant

¢ Robot safety settings generates checksum.

19 5129046-04
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3.4.2 Robot system safety

The collaborative robot system is combined with additional safety
devices on robot elbows, head and gripper to further decrease the
machinery safety risk.

Robot system total reach [mm]

@ 3600
(Robot: r=1300mm, Gripper and work piece: r<500mm)

Maximum approved torque [kg m/s] 40

Maximum approved velocity [mm/s] 1100

Maximum effective payload mL, Gripper [kg]

10

(of which 8 kg is related to work piece)

Total mass of moving parts of robot M [kg] | 47

343 Safety-rated software space limitations

5129046-04

The robot system is equipped with safety-rated space limiting functions
such as safety barriers and software limits.

The safety barriers are permanent and create a cage for the robot to
move within. A breach by the robot will cause the robot to stop (stop
category 0, IEC 60204-1). The space enclosed must kept as small as
possible.

The software limits are dynamic and cause the robot to perform a stop
if any of them is passed while active (stop category 2, IEC 60204-1). The
dynamic left limit is active while the gripper is in pallet right area. The
dynamic right limit is active while the gripper is in the pallet left area.
The software limits must set to run along the pallets' long side closest
to robot foot.

Picture: Safety barriers in red and software limits in yellow

20
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Picture: Layout of software safety limitations

3.5 Personal safety equipment

Personal safety equipment worn by all users:
e Safety shoes
e Safety glasses

e Safety gloves

21 5129046-04
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4 Unpacking, lifting and
transporting

4.1 Unpacking

The machine parts are delivered on pallets. Tools required for

unpacking: hammer, crowbar, fork lift truck.

@ =

Picture: Recommended tools for unpacking

4.2 Lifting and transporting
Palletizer weight [kg] 300
Required tool Fork lift

Conveyor geometry and weight

Conveyor type Length [mm] Weight [kg] Width [mm]
Two zones 1512 < 300 800
Three zones 2117 < 300 800
Four zones 2722 < 300 800

The robot arm should be in transport mode during all lifting and

transport.

Picture: Palletizer in transport prior to movement

22
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The bumper should be mounted on palletizer to avoid damages on
docking unit and human injuries due to sharp edges on the docking unit.

4.3

Picture: Bumper

Transport mode

Transport mode is set using Freedrive mode.

While in transport mode the arm is aligned lengthwise and reduces
off-centre of gravity.

Picture: Palletizer in transport mode from above

4.4 Preparation for relocation of palletizer
Instruction:

1 Secure that the robot arm is in transport mode.

2 Disconnect palletizer from conveyor by disconnecting the
electrical connector.

3  Disconnect palletizer from conveyor mechanically.

4 Disconnect palletizer from floor anchoring points.

5  Lift and move palletizer enough to mount the bumper on
palletizer.

6 Lift and transport palletizer to new location.

23 5129046-04
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4.5 Docking with alignment plate

The alignment plate is used for palletizers without docking unit.

The plate is placed on the floor under the conveyor after the conveyor
is set and anchored to the floor in the correct position.

The conveyor is levelled before the palletizer is moved into position,
guided by the alignment plate.

Picture: Alignment plate

4.6 Docking with docking unit

Machines with docking units has a docking beam on the conveyor and
a docking unit mounted on the palletizer. The conveyor is moved into
the correct position, anchored to floor and levelled.

The docking unit's locks is preferably used by the operator that moves
the fork lift transporting the palletizer to make the guiding fork funnel on
the palletizer to hit the guiding pin on conveyor. Locking the palletizer
docking unit to the conveyor on each side of guiding pin secures
accurate positioning.

Picture: Docking unit

5129046-04 24
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5 Assembly and installation

5.1 Space and floor preparation

The machine should be mounted in an open space without obstacles.
The floor must be in level and floor strength sufficient to withstand the

machine weight.

Picture: Spirit-level to secure flatness

5.2 No entry zone delineation

Tape for No entry zone delineation is included.

The size of the No entry zone depends on layout. The delineation shall
be taped to the floor and maintained to express the borders of the zone

at all time.

The clearance to pallet must be minimum 500 mm.

— _;/

Picture: Delineation tape

I ZZ 74

Recommendation
Improve the effect of limits by using belt barriers
as complement to tape (not included in delivery).

Picture: Recommended optional equipment for improved delineation

25
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Conveyor back's extension
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Picture: Delineation geometry for sideways conveyor
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Picture: Delineation geometry for straight conveyor
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5.3 Mechanical assembly

Machine delivery form:
- Palletizer front pulpit installed
- Palletizer actuator/pedestal installed
- Robot arm installed
- Gripper installed
- Conveyor legs separated from conveyor top

- Conveyor back pulpit tilted flat

The assembly and installation processes requires space. The mounting
area must be kept clear during assembly.

The mechanical assembly is started after the base is assembled in the
right position.

When mounted, the conveyor and palletizer must be horizontal. The
stability increases if the machine is fixed to floor.

5.3.1 Conveyor

Lift and hold conveyor top flat and make sure no robot hoses are
clamped to damage while the legs are raised and mounted.

When the legs are fixed, the conveyor is placed on the floor on its legs.
Subsequently, the conveyor leg height is adjusted (700, 744, 774, 818
or 862mm) and the back pulpit is mounted.

The conveyor's height setting must be synchronized with the robot arm
picking position geometry settings.

Picture: Adjustable conveyor feet

28
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5.3.2 Robot hoses

Picture: Robot hose stretch designation

29 5129046-04
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Robot hose stretch lengths

Control box to head (pink)

Control box to foot (green)

A1: 65 mm

B1: 40 mm

A2: 160 mm

B2: 120 mm

A3: 1000 mm

B3: 1000 mm

A4: 900 mm

A5: 800 mm

A6: 580 mm

54

The machine's incoming voltage has a span of 110 to 240V. The vacuum

Electrical installation

pump is configurable to for either 110 or 220V. The vacuum pump

voltage configuration must be verified before power is turned on for

machine.

30
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6 Settings

6.1 Motor drive settings

The motor speed can be adjusted on the motor driver. DIP-switches are
located behind the cover on the driver on picture below and enables
adjustment of speed. Reference to User manual, Interroll, Zone-control.

DIP-switch cover

Picture: Conveyor driver

6.2 Actuator parameterizing

This chapter is valid for units with actuator. The actuator controller must
be initialized and taught its end-positions by the hand-control unit which
is included in delivery.

6.2.1 Initialization of actuator

1 Press the up-arrow button and the down-arrow button
simultaneously and hold for minimum 5 seconds until the
controller sound alarm is ringing.

2 Release both buttons.

3 Press the up-arrow button to move the pedestal up-wards. A
sound alarm wiill be ringing. Keep pressing until the alarm shuts
down.

4 Press the down-arrow button to move the pedestal downwards
and keep pressing until the pedestal is in the bottom position.
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6.2.2 Position teaching of top bottom positions

1 Press the up-arrow button until the pedestal is in top position.

2 Press the square button + the 1 button. A short beep sounds and
the orange lamp lights up.

3  Press the down arrow button until the pedestal is at the bottom
position.

4 Press the square button + the 2 button. A short beep sounds and
the green lamp lights up.

The hand-control unit's orange lamp is on while the actuator is in top
position and its green lamp while in bottom position.

6.3 Vacuum pump

Vacuum pump pressure should be set to maximum.
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7 Robot system software set-up

This chapter and its action are for skilled personnel.

The machine must contain the following:
e program file, including:
- pattern file
¢ updated Installation file, including:
- machine configuring variables
- calibration data

- robot safety settings

71 Robot program

The program (urp-extension) contains the logic behaviour of the
machine. Several programs can be stored in the memory whereof one
is loaded, adapted (setting machine configuring program variables) and
run.

The program is downloaded to the robot system from a tablet with the
FlexLink app Robot config. Thereafter the program must be loaded.

711 Load program

The program must be loaded after it has been downloaded to the
machine.

Instruction for loading a program:
1 In main menu, press Run program, which opens the Run page.
2  Press File and thereafter Load to open the file explorer.

3 After pressing Run Program, the Run tab appears. Press File and
thereafter Load to open the file explorer.

7] 3 1me . ccce @
PolyScope Robot User Interface
T
Please select =
UNIVERSAL
UNIVERSAL ROBOTS
ROBOTS ... _ ’:> )
arp pasan Program:
ey Status: Stopped
e Time: 0000d13h57m48.760s

LN

Picture: Load command on Run program screen

33 5129046-04



.
FLEXLINK J

a coesia company

5129046-04

4  Select the program of interest and press Open or double-click on
program name to load the program, which makes a set of control
buttons available.

Variables

Program: Oral-B TP Prohealth White 120g 1x24
Status: Stopped
Time: 0000d16h01m15.816s

T

Picture: Set of control buttons

Load Robot Installation 0

Current Directory: |/heme/ur/ursim-3.1/programs {-I [ ” @ ” ﬂ|

222RTT 1409
[ =LE 200
g CoPAL Program

Davinci 24
Davinci 90 safety Configuration

R wp copal

Oral-B Ext

Safety Configuration is different than the one applied to the controller, Either
apply safety changes or cancel.

Apply and restart Safety Configuration will be applied and the robot will
reboot

Cancel Cancel this dialog to continue making madifications

|Apply and restart | Ccancel

Filenan ‘ |

Filter: {Fo]ys:ope Installation Files jvl

Picture: Information of difference in safety configuration

71.2 Pattern file

The pattern file, also called script-file, describes how the carton boxes
are placed on the pallet layer by layer.

The pattern file is downloaded to the robot system from a tablet with
the FlexLink app Robot config.
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72 Installation file

Files stored in robot home catalogue:

- default.installation

- default.variables

- popup_language.script

- robot_control_hw_21.txt
- robot_control_hw_21.urp

The installation file is located in the robot home catalogue. It contains
all the application and situation dependent specific configuration
parameters such as locations, calibration data, machine configuring
variables and safety settings.

The robot program is reading data from an installation file with a specific

name stored in a specific location. The robot system can contain several
installation files, but the active file must have the name and location
that the program expects.

The calibration data of an installation file cannot be extracted and copied
into another installation file. Calibration has to be carried out for each
individual machine. Reference to Calibration chapter.

721 Machine configuring variables

The program configuring variables must be updated before the robot
system software can be set into Run.

The variables which configures the behaviour of the machine and must
be set before the machine is started.

PolyScope Robot User Interface 0

Please select

Run Program

UNIVERSAL
ROBOTS

Setup Robot

About

Picture: Program robot button

Setting instruction:
1 From main page, go to Program robot page.
2  Press Variables in the left list.

3 Set values according to tables in next chapter.
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@ File 11:38:09 ppsfl @
Program | Installation | Move | /O [ Log
TCP Configuration - -
Installation Variables
Mounting
Wariable = | Value

ESELEE cnt_global 4248
0£ safety i_dry run False

i_elec_pedest True

ariables i_language "english”

MODBUS client i_measure_pal False

i_pallet_eur True
Features i_pos_conveyor 1
Conveyor Tracking i_size_conveyor 0.695

i_size_pallet 0.15
EtherMet/IP i_size_pedestal 0,502
PROFINET i_size_robot 0.718

i_size_safety 0.04
Default Program i_size_safety c 0.06

i_weight_grippe 1.8
Load/Save _welght_dripp

ize_pallet_mem 0.1806522

Picture: List of installation variable values

72.2 Machine configuring variable setting
Name Value | Note
Cnt_global = Carton box picking counter
i_dry_run False | Carton box dry on/off
i_size_pallet 0.155 | Contains manually filled in pallet height if i_meas_pal=false [m]
i_size_pedestal 0.502 | Electric pedestal stroke length [m]
i_size_robot 0.720 | Height between floor and robot foot [m]
i_size_safety 0.04 Height between box and gripper on pallet [m]
i_size_safety_c 0.06 Height between box and gripper [m]
i_weight_gripper |1.8 Gripper weight [kg]
Size_pallet_mem | - Contains result value of executed automatic pallet height detection
Name Conditional value
Manual pallet height setting ﬁ)t:tg;n;]tﬁ:v?llsat“?;lght taCalelr
i_meas_pal False True
Conditional value
Name
Select language
i_language English, German, Polish, Portuguese, Swedish, French

5129046-04
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Name Conditional value
Fixed pedestal Electrical actuator
i_elec_pedest True False
Name Conditional value
European pallet US pallet
i_pallet_euro True False
Name Conditional value
Layout 1 Layout2 |Layout3 |Layout4
i_pos_conveyor 1 2 3 4
_1 _2_
| | | |
! —> |
I__ 1 1
—1 h= —1 =
‘|T—|7 ‘Jl—li
3. 4.

Conveyor layouts

Picture: 1. Right, 2. Left, 3. Left-center, 4. Centerleft

Variable i_size_conveyor

Contains the height H between floor and carton
box bottom surface.

Variable Size_pallet_mem

Contains result value of executed automatic pallet
height detection.
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Carton box
in picking
position

Conveyor

i_size conveyor=H

W

Floor

Picture: Distance H

723 Safety settings

Safety barriers and software limits has to be set (included in default
installation file) before the machine is taken into operation.

Instruction for Right and Left layouts

1 Set Safety barriers front, left and right (red) to run along pallet
borders.

2  Set Safety barrier in the back (red) to run just along the backside
of box in picking position.

3 Set the software limits (orange) to run along the inner pallet
borders.

Box

Picture: Safety barriers and software limits of Right or Left layout
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Instruction for Center-Right and Center-Left layouts:

1  Set Safety barriers front, left and right (red) to run along pallet
borders.

2  Set Safety barrier in the back (red) to run just along the backside
of box in picking position.

3  Set the software limits (orange) to run along the inner pallet
borders.

|

\'—;

T L e e e e T P N
- Eeller —fefefefele =@l

—————— 1

:- | I
! | I
! | I
! I
|

|

|

|

|

|

] |

=

Picture: Safety barriers and software limits for C-L and C-R layouts
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8

Calibration

This chapter is advanced and carried out by skilled personnel.

Calibration process

Main switch OFF  §——————  Main switch ON —————— &  Main switch OFF

Mounting tool
Placing plate

— Setting TCP —»| Dotting operation

Dismounting tool
Removing plate

v

Picture: Calibration process steps

Calibration makes sure the geometrical relation to the picking position
is known by the robot system. A calibration has to be executed every
time the picking position and robot arm has been moved in relation to
one another. Subsequently the robot system will loose picking accuracy
when calibration is neglected after the geometrical relation has been
changed.

The execution requires entering the No entry zone and measures to
secure safety.

Picking position

Robot
- — foot

i

Picture: Foot and picking position relation
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The list below of safety precautions for calibration do not hinder
additional measures:

® The workspace is cleared from all personnel not participating in
calibration process.

e Calibration must be executed by skilled personnel only.

* Main switch must be turned off while mounting/dismounting
calibration tool and placing/removing calibration plate.

e Calibration tools are not allowed to be mounted during
normal operation.

¢ Reduced robot speed.

¢ No other than FlexLink calibration tools designed for the specific
machine are allowed to be used.

Picture: Gripper with mounted calibration tool

A mounted calibration tool and calibration plate has to be used when
calibrating the robot system. The calibration tool is pike-shaped and
therefore will the calibration activities have to be carried out with great
caution. The tool is mounted before the dotting process is started and
is removed when the results of the dotting process are saved.

How to mount the tool depends on the tool selected. Reference to
Calibration tool, Assembly instruction.

8.1 Setting the TCP

With reference to the selected calibration tool's Assembly instruction,
find the tool's vertical D-value.

The D-value is the distance from the bottom surface of robot head and
the tip of calibration tool. Different tools have different designs and are
mounted in different ways.
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Robot
head

| E—

i

Calibration tool tip

Picture: Distance D

Setting instruction

1 Turn on main switch.

2 Turn on robot controller on the teach pendant.
3 Reset robot safety system.
4

Set the robot system into Normal state (green status lamp on

Initialize Robot o
T ¥ T T O D
fober
Current Payload 1,80/kg
START @ OFF

Installation file default Load installation

30 View

aaa

Configure TCP
¥l
/ Configure Mounting

Picture: Normal state

5  Press Program robot button in main menu

6 Select the tab Installation, thereafter TCP Configuration.

PolyScope Robot User Interface 0
Please select
Run Program
UNIVERSAL
ROBOTS e

Setup Robot
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Picture: Program robot button

7  Select the TCP_1 configuration and press Set as default to
activate it.

8 Set X-, Y-, Rx, Ry- and Rz-values to O.
9  Set Z-value equal to the Calibration tool D-value.

10 Set the payload value to 1.8 kg (Note: picture contains wrong
value).

@ Fito | anpper | 153328 aEs @

Program | installation | Move | 1O | Log |

TCP Configuration Setup for the Tool Center Point
Mounting
10 Setup
G, safety

ariables

Set as default

MODBUS client

Features

Conveyor Tracking
FtherNetjip
Default Program

Load/save

Picture: Scroll down TCP list

8.2 Dotting operation

During the actual calibration the calibrating tool makes "dotting" against
the calibration plate in three locations in the picking position and the
geometrical coordinate result is stored in the robot system's installation
file.

The safety system needs to be kept intact to avoid interrupting the
calibration process. The safety shroud on gripper needs extra attention
for certain calibration tools.

There are four different directions the carton box can approach the
picking position. The carton boxes are aligned against a sliding surface
before reaching the end-stop surface to create a well-defined picking
position. The alignment surface is always the surface nearest the robot
for sideways approach.

The picking position geometry is recorded as a "Feature" named "frPick".
The three dotting points:

e Pick_0, crossing between sliding and end-stop surface
¢ Pick_Y, for the Y axis direction/end-stop surface

¢ Pick_X, for the X axis direction/sliding surface
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The calibration plate must be used. Neglecting the plate will result in a
vertical offset error.

The dotting points must be carried out in order:

1 Pick_0
2 PickLY
3 Pick X

4
vy

Picture: Dotting points due to layout

Dotting instruction for Pick_0
1  Press the Features tab
2 Press frPick.

3 Press the "Pick_0" point and then Change this point button, which
cause the Move-page to appear.

D File Gripper 1345 AR @
Program | ion | Move | 10 | Log
TCP Configuration |
Pick O nenane |
Mounting
/0 Setup
© safety
Variables
MODBUS client
Features
Tool
X RightWall
K Leftwall
X convwall
XLozdwall
+ & frPick
%P
X Pick Y
X Pick X
EtherNet/IP
[ show axes
Defaul
SraultiPoIrEm | [l ioggable
« i [¥]__| [ variable

Picture: Dotting point selection
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4 On Move page, the arrows can be used for movement and the
speed can be reduced to be more precise with the slide bar in the
bottom.

@ File 11,00:18 e O
(Program | Installation | Move | V0 [ Log

Move Tool Robot

ass |
TCP
<
T v mm
z mm
[ o [ 31
RY __0.3832
Rz  0.0023

Move Joints

sase € =) [
Shoulder «l Fr I*l 6781 ¢
Elbuw«| =] |*| -106.77] °

wrst 1 R T TP [ w559

wist2 @I T mep [ esay-

wrist 3 hl I I» [ 40.48]¢

(e o Speed ————Choms
Picture: Feature Base selection

Freedrive

5  Activate Freedrive mode by pressing the black button on the back
of pendant.

6  While in Freedrive mode, move the tool manually to position
Pick_0 into the corner against the flat calibration plate surface.

7  Execute sub-routine Coordinate mating as below.

Picture: Pick_0 dotting point
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Sub-routine Coordinate mating

1. Set coordinates: Rx=3.14, Ry=0, Rz=0;

In case a pop-up window appears which asks to go to Initialization
screen when any of the coordinate fields are selected, it means the
robot system never was set to Normal state in the first place.

Press "Go to Initialization screen" and make the robot system go into
Normal state before continuing.

2. The robot system assess if the physical position of the gripper is
close enough to the filled-in coordinates.

In case the robot system assess the physical position to be too far away
from filled-in coordinates, it will open the Move Robot into Position
screen.

- Press Auto to run the gripper into position and finish with OK which
cause the Move screen to appear.

° 5120 DDSR @

[ton  Automeve

Move Robot into Position.

1o1d down “Auto’ te pertarm Relesse the butten to abort
sn Manual Lo move the 1o usly

Auto

‘; Manual

spaad 0% X cancel

8 On Move screen, press OK when the arm location is correct, to
make the Installation screen to re-appear.
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Dotting instruction for Pick_Y

1 Under frPick, press the Pick_Y and press the Change this point
button which cause the Move page to re-appear.

2 On Move page, move the arm as for Pick_0, to the Pick_Y position
along the end-stop surface a minimum of 100mm away from
Pick_0 position and make sure the tool tip reaches the calibration
plate.

3 Execute sub-routine Coordinate mating.

4 Press OK when the arm location is correct, which will make the
Installation page return.

Picture: Pick_Y dotting point

Dotting instruction for Pick_X

1 Under frPick, press Pick_X and press the Change this point button
which cause the Move page to re-appear.

2 Onthe Move page, move the arm as for previous points, top the
Pick_X position along the sliding surface a minimum of 100mm
upstream the corner Pick_0 position. Make sure the tool tip
reaches the calibration plate.

3 Execute sub-routine Coordinate mating.

4 Press OK when the arm location is correct, which will make the
Installation page to return.

Picture: Pick_X dotting point
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Dotting finalization

1 All three coordinates are now found, but unsaved.

2 OnInstallation screen, press TCP configuration to open the Setup
for the Tool Center Point page.

3 Select TCP in the Avaliable TCPs scroll down list and press Set as
default.

@ Filo _aroper 1sans A @
Program | installation | Have | U0 | Log
TER Configur ation Setup for the Tool Center Point
Rolnsno Awvailable TCP.
IO setup e ——

set as default

C safety
ariables ) /
A Position X
MODBUS client
% Orientation
Features
® L

Conveyor Tracking
Etherbet/r New T
Default Program

Load/save

Picture: Setup for the Tool Center point

4 Press Load/Save to the left which opens the Load/Save robot
installation to file page.

5 Press the Save button to save the three coordinates into the
installation, which disables the button.

6 Leave Program mode.

@ File Gripper 13708 AEER @
Program | Iinstallatien | Move | 10 | Log |
|TCP Configuration -
| Z Load/Save Robot Installation to File
IMounting

The Robot Installation covers all sspects of how the robot s placed in s working
1o setup envirenment. It includes the mechanicsl mounting of the robat, electrical connections to
| cther squipment, s wal as all optiens on which tha rabot program dapends. It doss nat
| safety inchude th am itself,

|variables

IMopBuS client Sava the current installation

Fonires retion_19860_V7

[conveyor Tracking| o

[Ethernet/ip
Load a different instaliation fie

|5 Loadisave | (e ] Ccroste nem

Picture: Load/Save to file

The machine is now calibrated and ready to be turned off for restoring
it to normal operation.
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9 Testing and validation

The machine is not allowed to start for production (put into service)
before validation has been passed successfully. Incorrect settings or
incorrect application program can cause dangerous situations.
Validation is required before operation. All validation procedures are
executed by skilled personnel.

9.1 Validation checklist example
VALIDATION PROTOCOL
SIgNature e,
Date

Validated UNit

Test points
Failure test/ Pass/
Test L Expected result ) Comments
Safety validation Failed

1 No entry zone delineation -

2 Incoming voltage -

3 Correct recovery after power loss

4 Payload setting -

5 Robot program loaded

6 Safety barrier settings -

7 Software limits settings =

8 Velocity settings - Normal and reduced mode
9 Torque settings - Normal and reduced mode
10 | Acceleration settings - Normal and reduced mode
11 Emergency switch front System emergency stop

12 | Emergency switch back (pendant) | Robot emergency stop

13 | Collision on gripper shroud System emergency stop

14 | Collision on robot arm Protective stop

15 | Collision on safety padding elbow 1 | Protective stop

16 | Collision on safety padding elbow 2 | Protective stop

17 | Collision on safety padding head Protective stop

18 | No box detected in picking position | Alarm

19 | Suction cup function in general -

20 | Missing pallets check Lamp indications

21 Both pallets full check Lamp indications
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10 Operation

10.1 No entry zone and operational areas

The No entry zone prohibits access to everyone who is not authorized.
A breach is a violation to the regulations of the machine.

==

N 0

r
@

Picture: No entry zone

The operational areas are in the front and back of machine and are
related to the removal/insert of pallets and start/stop of machine.
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P S P

Picture: Operator areas (S=Starting/stopping, P=FPallet handling)

10.2 Unskilled operator tasks

Unskilled operators should in no case enter No entry zone while main
switch is on. All tasks to be carried out are located outside No entry
zone or when the main switch is off.

O

Pallets must be inserted and
removed by fork lift.

Pallets must be inserted and
removed length-wise.

Picture: Fork lift direction restriction
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Maintenance, house-keeping/Cleaning

Periodic maintenance tasks are executed on gripper and conveyor while
machine is stopped and main switch turned off.

Undocking/docking, lifting and transporting palletizer

Main switch should be off before and during docking, undocking, lifting
and transporting.

Actions to solve production hinders inside No entry zone

Unskilled operators calls for skilled, authorized personnel to solve
problems inside No entry zone. Examples: stuck carton box, dropped
carton box.

10.3 Authorized personnel tasks

Skilled and authorized personnel are approved to enter No entry zone
with main switch on when required safety precautions are carried out
to eliminate all risks.

Set robot into transport position

The robot needs to be powered and in Freedrive mode to make the axis
of the arms possible to move manually into correct transport position.

10.4 Control box user interfaces

Devices:
* Main switch
e POWER ON lamp

The main switch turns off incoming power to machine and hinders the
user from entering the box without turning off incoming power. Orange
coloured remain powered despite turned off main switch.

The POWER ON white lamp indicates 24VDC power and ventilation fan
are powered.
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10.5 Front pulpit user interfaces

The front pulpit contains the front emergency switch and the reset-
button.

Picture: Front pulpit initiators
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10.6 Machine states

Legend:

Power off Start

Power on

Standby

Brake release Robot system power on

5C O
CO—=C

/]\ \I/ Automatic run Ready
e
Q Manual run EN Freedrive enable
<>
4 EN
—> _—
L T

(@ OFF |

States: |
5 - Freedrive
4 - Normal

3 - Idle (Brake release) 2 d)
2 - Power off

1 - Machine power on A
0 - Machine power off @

|
L
O

Picture: Machine state diagram

SHUTDOWN ROBOT

BT AT
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10.7 Emergency stop

To emergency stop the machine, press any of the two emergency
switches. When then machine is emergency stopped, all dangerous
motions will be immediately put into safe state.

Result: The robot change status to Robot emergency stop. A dialogue
window on teach pendant opens. The reset-lamp on front pulpit lights

up.

Picture: Pop-up window
Recovery:

1  Release all emergency switches.

2  Press reset, whereas the blue lamp turns off and robot state
changes to OFF

3 Press Go to initialization screen in the dialogue window on
pendant.

4 Re-initialize machine.

10.8 Safeguard stop

If the gripper safety shroud is moved out of position or any of the safety
paddings are activated, the machine will carry out an immediate safety
stop.

Result: The robot changes status to Safeguard stop. The robot stays in
state Normal.

Recovery:

1 Put safety shroud back into position and undo pressure on safety
paddings.

2 When the reset-button is pressed, the machine will automatically
resume.
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10.9 Resetting

Emergency stopping, activating safety paddings or moving gripper

safety shroud out of position will cause the robot to execute a safety
stop.

A safety stop will turn on the blue reset pushbutton lamp.

Before the machine can be reset, the cause of the tripping has to be

fixed. Thereafter the reset-pushbutton can be pressed which will make
the machine ready for restart.

10.10  Powering ON the robot system

Before the robot is switched on, the safety system must be reset.

Instruction:

- Switch on the robot by pressing the power button on the
teach pendant.

- The system takes about one minute to start up.

- The state will change to Booting and thereafter Power off
conditioned no alarms are present.

4 EN
—> —
L o =
o \
0 - - 3 ¢=(O ‘
SoE OFF
4+ 9 - \
™ 4 ON
o~ T = |
ol = % ? Q)
) || CE= 3
hE A=z O]
= = >
UNIVERSAL ROBOTS 1 | SHUTDOWN ROBOT

Picture: Turning on the robot system
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10.11 Initializing robot arm

10.11.1 Turning ON robot arm

Instruction:
- In state Power off, initialize robot arm by pressing
button ON.
- The robot initially changes state to Power on,
and thereafter to Idle.
0 RN -
Initialize Robot ——*5
& Power off
0.00 « <D ‘
s @) OFF |
v e defaurt Lead wot sl st ien ON ‘
aaa 2 d)
©
oo pomae
1 | SHUTDOWN ROBOT

Picture: Safety and hazard overview

10.11.2 Starting robot arm
When in state |dle, the robot is ready to start.

Instruction:
- In state Idle, start the robot by pressing START.

- The robot initially changes state to Brake release while the
arm makes small movements (shivering) and thereafter
changes state to Normal.
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Initialize Robot

Mske sure That the nstsanion snd paylosd are CoMECt and Dress the CUCON WEh the gresn Kon o INRiakze the rodat

t |ase
0.00/ k3
SiLEE
& START @ OFF
A ol
mitatasion e idefault Laad istaliation
 view
aaq
Canfigure TCP

X Ext

Picture: Initialize robot screen

10.12 State normal

Configure Maunting

In state Normal, the robot arm is ready to move automatically

(automatic palletizing).

Initialize Robot o | a
& Normas
0.00 w
@ OFF
3

OFF

S Selauit | nad ot st e
0 Yew
aee
2
Configues TCP
‘:4 Corfigar s Masprd g

Picture: Normal state (Production state)

SHUTDOWN ROBOT

A correct payload must be set before the arm is moving. Fill in the
correct value in the Current payload field.

To finalize initialization, press OK, which brings back main menu.
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PolyScope Robot User Interface 2]

Ploase select

UNIVERSAL

- . ‘:> ROBOTS ]

Picture: Initialization finalization

10.12.1 Running a program - Automatic production

Setting a program into run causes the machine to go into automatic

production.

The correct way to start running a program is without a box in the
gripper. Starting to run a program with a box in gripper will cause an

error.

The Pause button is used to pause the program temporarily when it
I I is running. The program execution and the robot arm halts where
they are when this button is pressed.

h. The Play button is used to run the program.

. The Stop button is used to stop the program definitively.

Buttons not used during normal
operation

e

Back: Program goes back one step.
|

Lal

Forward: Program forward one step.

Instruction for how to run program

Warning

Pressing the play button more than
once may result in the program 2
failing to run.

1 Press the Play button once. The robot controller takes around 5
seconds to launch the program.

The first operation in the program is arm initialization. If the robot
is not in the home position, the user will be prompted to initialize

the arm. The robot arm is moved back to program home position.
Press and hold the Auto button to move the arm.

Warning: This first movement of the robot arm must be
supervised continuously by the user to avoid hazardous collisions
between the arm and its environment.
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Move KODOot INTo Fosition.

Hald down ‘Ao’ to perfarm the movement shown. Release the butten ta abort
Push Manual ta mave the rebet inta positian manuaky

Auto
Wi

& -
=] m
J ! Manual

speed

X cancel

Picture: Automatic movement into position

3 When the robot reaches the home position, the Cancel button

disappears and the OK button appears in its place. Press OK to

return to the Run Program menu. You must press the Play button
again.

1 | Automove

Move Robot into Position.

Hold down "Auta’ to perform the mover Release the button to abort

peed

Picture: Robot motion finished

4 Once the Play button is pressed the program starts running.

5 Two prompt screens will appear depending on the machine

status.

- One screen will prompt the operator to enter how many
layers are full on the pallets that are in the machine. If there
is no full layer on the pallet, enter "0".

- A second screen will prompt the operator to enter how

many boxes are on the top layer which is not full. If all
layers are full, enter "0".
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Enter RIGHT pallet FULL layers count

e
s lleclle]
LAIESILE LA
(all2]lz]

—| 0K
Picture: Number of layers prompt

6  Another prompt screen will appear if two pallets are in the
machine when the program starts running. It will ask which pallet
the operator wants to complete.

Process for machine starting with one pallet on either side:
a. Prompt screen asking for full layer count.

b. Prompt screen asking for number of boxes in
incomplete layer.

c. The machine starts without any further operation.

Machine starting with pallets on both sides:

a. Prompt screen asking for full layer count on the
right pallet.

b. Prompt screen asking for number of boxes in incomplete
layer on the right pallet.

c. Prompt screen asking for full layer count on the left pallet.

d. Prompt screen asking for number of boxes in incomplete
layer on the Left pallet.

e. Prompt screen asking on which pallet the robot should
place boxes.

f. The machine starts without any further operation.

When the last prompt has been answered, the robot starts its cycle.
The arm moves to the picking area and waits for an available location on
the pallet and an available box to pick. \When the program is running, a
variable tab is available on the Run Program menu. It can be used to
check the variable state for debugging.
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Run [ Move [ /0 | 'Log

UNIVERSAL
ROBOTS

Variables
lactve Pal:2 |

Program: Oral-B TP Prohealth White 120g 1x24

Status: Running
Time: 0000d16h02m16.264s Bt ‘

(cnt_Box Top_L
T

Picture: Variable status

10.12.2 Stopping a program

Instruction:
- Press Stop button on the Run tab screen. The program
status will switch to Stopped.
Q File orass: D@

Run | Move | 10 | Log

UNIVERSAL
ROBOTS

Program: Oral-B Extra Fresh Gel 35g 1x6x24

Status: Stopped
Time: 0000d18h06m19.232s

> 1]

Picture: Stop button

If the program is stopped when the robot has a box in the gripper, the
box should be removed and placed back on the box conveyor.

10.12.3 Freedrive
Freedrive mode allows the user to change to position of the robot arm
manually. The mode can be activated while in state Normal. The mode

is entered by pressing the Enable-button on the backside of teach
pendant and left by releasing the button.

10.12.4 Modes

There are four operating modes which are represented by four tabs at
the top of the screen.
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[Run [ Move [0 [ Log |

UNIVERSAL
ROBOTS

Variables

Program: Oral-B TP Prohealth White 120g 1x24

Status: Running
CrtBouteft : 0
Time: 0000d16h02m16.264s Feghit
Cnt_Box_Top_L:

Picture: Tab position

Run tab

UNIVERSAL
ROBOTS

Program: Oral-B TP Prohealth White 120g 1x24
Status: Running

Time: 0000d16h02m16.264s
“mem
o tah Log tab
Contpratte gt gt Tont e (weneres mox m « — T
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20|08 20 oipmney O okt B 1081 W — = - je
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= L A L2 jaiiasn oo ) [ ollalle
Contipunshle Ot gl Oyt Toul Output =
0@+ sk creeld | @ o puncos -
10|03 oswkpedQ Qopisies | 2
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o -
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Picture: Tab overview
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10.13 Shutdown robot

The command Shutdown robot in the main menu cause the robot to
return to state Machine power on where robot system is switched off.

PolyScope Robot User Interface 0 A 54, 5N

Please select

e

UNIVERSAL
ROBOTS —

OFF

|
|
|
‘// SHUTDOWN ROBOT
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1 User interaction lamps and
buttons

Light stack

Light stack
Fixed 2 pallet workable (not full & both present)
Flashing 1 pallet workable (other full or absent)

Fixed 0 pallets workable (2 full pallets or no pallets present)
Flashing -

Green

Red

Pallet status light

Each pallet position has its own pallet status beacon with green and red
lamp.

Pallet status light

Fixed Pallet workable (in progress or empty)
Green .

Flashing -

Fixed Pallet not present
Red

Flashing Pallet full

Picture: Pallet status light location
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Reset button
Blue lamp ON: Safeguard or emergency stop

Picture: Reset button location

11.1 Error Codes

1.1.1 No case detected in the Gripper

Situation: This stop usually occurs when the box is dropped during the
place to pick cycle.

Possible causes of the fault:
e Torn or damaged suction cups
® Damaged vacuum switch
¢ Clogged suction cups or vacuum generator

¢ Holes in the picked box

Reset procedure: Press the Stop Program button and then press the
Play button to restart the program. Follow the steps described in the
Run a program section of this manual.

& No case detected in the Gripper

I Stop Program ” Continue ‘

Picture: Alarm message
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1.1.2 No Vacuum Detected on Gripper

Situation: This stop occurs when the vacuum switch fails to detect a
box in the gripper during the picking operation for 3 seconds.

Possible causes of the fault:
e Torn or damaged suction cups
¢ Damaged vacuum switch
¢ Clogged suction cups or vacuum generator

® Holes in the picked box

Reset procedure: Press the Stop Program button and then press the
Play button to restart the program. Follow the steps described in the
Run a program section of this manual.

& No Vaccum Detected on Gripper

| Stop Program H Continue l

Picture: Alarm message

1.1.3 Please Remove Case From End effector

Situation: This error occurs when the program starts running with a box
in the gripper.

Reset procedure: Press the Stop Program button. Remove the box from
the gripper and place it in picking position. The vacuum output can be
switched off on the 1/O tab. Then press the Play button to restart the
program. Follow the steps described in the Run a program section of
this manual.

& Please Remove Case From End Effector

| Stop Program H Continue ‘

Picture: Alarm message
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1.14 Robot not allowed in this area

Situation: This fault will only occur when the robot enters an inactive
pallet zone.

Example: If the robot is palletizing the right pallet it is not
authorized to enter the left pallet zone. An entry to the left
pallet zone will cause the error to trip.

Reset procedure: Press the Stop Program button and then press the
Play button to restart the program. Follow the steps described in the
Run a program section of this manual.

& Robot Not Allowed In This Area

[ Stop Program ] Continue

Picture: Alarm message

11.1.5 Protective Stop
Protective stop is also called Force stop.

Situation

The Protective Stop fault appears when the robot has
detected excess resistance on any of its 6 axes.

Reset procedure

Press the Enable Robot button and then press the Play
button to resume the program execution. The robot will
continue from where it tripped. Homing is not required
for restarting.

If Protective stop occurs during the homing procedure, the robot likely
believes a box is in the gripper.

Measure: Change the payload value on the Initialization
screen. Press the File button and then the Initialize button,
or press the coloured dot beside the File button.

Picture: Alarm message
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12 Maintenance and house-
keeping

12.1 Performance
Robot cabling lifetime [cycles] min. 4 000 000
Required suction cup check interval 10 000 cycles
Vacuum pump filter [months] 3
Control relay type SSD-type

12.2 Lockout-Tagout procedure

To start maintenance this procedure needs to be performed.
Instruction:

1 If the machine is in automatic production- let the gripper finalize
the placing of the carton box.

2  Stop the program when the gripper is empty by pressing the Stop
program button.

3  Go to main menu and select Shutdown robot.

N

The robot system will shutdown and machine state change to
state Machine power on.

Switch off the control box main switch located in the box front.
Power supply is disconnected.
Wiait 5 seconds for the vacuum pressure to disappear.

Lock the main switch with padlock in OFF-state.

© 00 N o o

The machine is ready and safe for maintenance.

12.3 General

e Use a damp cloth to clean photo eyes and reflectors.

¢ Use a dry, clean, non-fluffy cloth to clean conveyor rollers and any
machine part in contact with product.

e Keep all parts, in contact with product, clean.

e Use efficient vacuum cleaners to clean dry areas of floors, walls,
and machine interior and exterior.

¢ Clean floors and walls using highly persistent disinfectants.

¢ Maintain the delineation of robot workplace limits.
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Maintenance schedule

12.4

RC10 Maintenance plan (UR10)

. Yearly 4th year . 960 h 1920 h 5760 h
Comments Duration |\ ection/ | Inspection/ | ByWho | D2ilV | Monthly 3 6 2880h | 38" | 4goon | 15 | 67200 | /%" | geaon | ee00n |1060n | 11%2°" | 12480 n | 13440 h | 14400 n | 19360 P
(min) N . Check check 1 Year 2 Years 3 Years 4 years
Maintenance | Maintenance months [ months Years
Check for external damage No major damage or deformed componenents 2 X X @
Check the safety bumpers Bumper undamaged, showing no wear signs, no 2 X X @
le foam
% |Check condition of the suction cups 2 X X @
H
S |Check gripper tubing condition No bended pipes, tight connections 2 X X @
5
£ |Lamps / signal tower test 2 X X @
-
W |Check system pressure 2 X X @
Check policord belt ™ 2 X X @
Check goar leakage Area around the robot joint, and on the vacuum ) N X oy
pump
Clean optical surfaces of all optical sensors 5 X X @
Clean optical surfaces of HMI 1 X X @
£ |Remove chips 5 X X O
£
3 |General cieaning for chips, debris and dust 5 X X @ @ @o| @ @ @ o @ @ @o| ®| @ ®| ® @ ®
Clean interlayer module 10 X X @
Clean control cabinet cooling fans 5 X X
Deep check for external damage Check for marks on the robot arm 5 X X RO COIRO RO RO R COIRCOIRCOIRCOIROI RO RCOIRCOIRCOIRC
No more than 5 degrees of play when the power S . ®| @ @ @ @ @] @ @ @ @ | @ > @ @ @
Check robot joints play is OFF. In the LOG file, no more than 5 Protective | 5 X X [=Ig @
s stops without external event.
§ |Check robot connection cables No loose cables, no excessive cable dust. 5 X X 8s
2 8 — .
£ [Check and i necessary; fighten e GTPPSTTopen the robot joint cover to check the bolts 15 X x |8 @ @ @ @ @ @ @ ®| @ @ @ ®| @ @ @ ®
2
‘2 |Check robot arm cables 10 X X m\e O
5
g
£ |Check water and humidity 5 X X m\e @D D | | | | D] D D D D @D D @ @ @
Check and re-tighten robot / pedestal bolts 15 X X ED @ @ @o| @] @ | @ ®| ®| ®| ®| @ ®| ®| @ @
Check flterivanes in the vacuum pump Opent the vacuum pump to ensure that all the 5 X x |8 Lo IROA IR - H IROSIEOZ - M KOS RO I S RO RO I B oS RO - Ao
Replace filter in the vacuum pump 5 X Pricciec] &
g [Replace of solenoid valves 30 X =, &
m Replace suction cups @ 15 X X am, & & & &
£ |Replace conveyor policords 60 X &
= [Replace robot pneumatic tubes 240 X &
Software updates? If recommended by FlexLink /
Check cables (damaged or kinked) 20 X X @ @ @ @ @
Tighten tool 5 X X o) .\ .\ .\ .\ .\
o |Tighten covers and main screws 10 X X =, \ \. \ .\ \.
3
S I — - -
5 Mﬂzma;&a and adjustable mechanical 10 X X — @ @ @@ @ @
g
m Clean off dust, splashes, etc. 60 X X e, @ @ @ @
] Record the joint consumpotion for 1 standard v
& [Analyse joint status empty pick and place motion. Ensure that the 30 X X & & & &
robot torque in this motion is below 75N
Replace the vanes of the vacuum pump 30 X X % % % %
Check mechanical unit cable 20 X @ |
5 |Verifiy teach cable 20 X X ricc ) @ @ @ @ @
g p
£ Complete system backup 10 X X I, & & &
© |Check the supply voltages 20 e X 84 & & &

@

Visual check and replace if necessary (Emergency kit)

Spare Parts needed

Tools needed

el

B 4

2/ Customer maintenance engineer

¢

Customer operator

Flexlink Engineer

(1) Spares Parts included in emergency kit

(2) Spares Parts included in maintenance kit
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RC10 Maintenance plan (UR10)

7 .
FLEXLINK' 4

an

(1) Spares Parts included in emergency kit

(2) Spares Parts included in maintenance kit

Yearly 4th year
Duration D Monthly 19200 h 23040 h 26880 h 30720 h
Comments Inspection /| Inspection / | By Who | 0 | U0 LY 116320 h | 17280 h (18240 h | (1 1120160 h 21120 h | 22080 h | % 11 24000 h| 24960 h| 25920 h | S 1127840 h | 28800 h 29760 h | G !
Check for external damage No major damage or deformed componenents 2 X X ah O
Check the safety bumpers m:E.vmﬂ undamaged, showing no wear signs, A X X n— @
ble foam
% [Check condition of the suction cups ' 2 X X 4 @D
3
M Check condition of gripper tubing No bended pipes, tight connections 2 X X ﬂ,. KO
T
£ [Test lamps / signal tower 2 X X KO3
i [Check system pressure 2 X X @
Check policord belt ) 2 X X N OX
Check gear leakage Area around the robot joint, and on the 5 X X @
i} vacuum pump
Clean optical surfaces of all optical 5 X X
ensor. O
Clean optical surfaces of HMI 1 X X @
m.. Remove chips 5 X X @
= - - -
§ |Genoral cleaning for chips, debris and 5 x x o v o v o o o o o @ @ @ @ @ o
3]
Clean interlayer module 10 X X @
Clean control cabinet cooling fans 5 X X
Deep check for external damage Check for marks on the robot arm 5 X X @D @ @D @ @® @ @ @D ® @D ® | @ ®| ®
No more than 5 degrees of play when the
Check robot joints play power is OFF. In the LOG file, no more than 5 5 X X LN R ON IO IO IO N IO IO IR O IO IO RO IO IO N IO IO IO
5 Protective stops without external event.
m Check robot connection cables No loose cables, no excessive cable dust. 5 X X
a
@ p 4 -
e e Haten the Open the robot joint cover to check the bolts | 15 X X AR AR R e e Rodied I IRodIRod o IO I
o
3 I
2 |Check the robot arm cables 10 X X @ 4
o
W Check water and humidity 5 X X @ @] @ @ @ @] @@ D> @ | <@ W
- <
MHMMr and re-tighten robot / pedestal 15 X X @ @ @ @ ®| @ @ ® @| @ m
. .
Check filter/ vanes in the vacuum pump Open the vacuum pump to ensure that all the 5 X X @ |l @ @ @ | @ | @ 9| @ =
vanes are in a proper condition
Replace filter in the vacuum pump 5 X
3 Replace of solenoid valves 30 X
2
€ |Replace suction cups 15 X X &
£ [Replace conveyor policords 60 X
= [Replace robot pneumatic tubes 240 X
Software updates? If recommended by FlexLink /
Check cables (damaged or kinked) 20 X X @ @ @
Tighten tool 5 X X P4 P4 P4
g |Tighten covers and main screws 10 X X ' d d
& [Verify standard and adjustable
2 Y ) 10 X X @ @ @@
m mechanical stop
m Clean off dust, splashes, etc. 60 X X ;O ;O ;O
5 Record the joint consumpotion for 1 standard
] p
| Analyse joint status empty pick and place motion. Ensure that the 30 X X - %u .Ooc .Ooc
o« robot torque in this motion is below 75N
Replace the vanes of the vacuum pump 30 X X .Ooo .Ooo
Check mechanical unit cable 20 X
& |Verifiy teach cable 20 X X ;O ;O
°
.m Complete system backup 10 X X o° o°
© |Check the supply voltages 20 X X m_%Q \ \
<@ Vvisual check and replace if necessary (Emergency kit Spare Parts needed Tools needed
( )
m_%Q Customer maintenance engineer Customer operator @@=  FlexLink engineer
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Picture: Task no. 23 in maintenance schedule- Bolt checkpoints

12.5 Suction cup condition check

The gripper parts must be regularly checked during the machine's
service life to prevent possible damage. A special cycle has been set up
in the program. When the system starts, the cycle counter is checked.
If more than 10,000 cycles have been performed since the previous
check, the cycle is executed.

The robot arm moves to the inspection position (above the conveyor)
and a popup appears on the Teach pendant screen. The operator must
check the gripper parts.

Message

@ Please control the gripper parts state

| Stop Program H Continue

Picture: Check message
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Instruction:

e |f all the gripper parts are in working order
1. Press Continue button

2. Follow the next steps to start the program.

e |[f some gripper parts are damaged
1. Press Stop Program button.
2. Turn off main switch.
3. Replace the damaged parts.

4. Switch on main switch and start machine.
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13

Effective payload
Freedrive mode
Robot Config
Safety checksum
TCP

Definitions

Tooling and work piece mass

Mode in which the robot arm's position can be changed manually
Software tool for defining pallet pattern

Individual number for every possible safety settings combination
Tool center point
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14 Change history

Change history

Edi Change

Note

Document created

General improvements

Roller guards added

For safety reasons /2021-07-14

Al WO N =

Maintenance schedule added/changed

Improved information/ 2022-07-30

75

5129046-04




7
FLEXLINK J

a coesia company

15 References

Reference to technical library on www.flexlink.com which contains
downloadable documentation:

http://www.flexlink.com/en/home/support/technical-library

Name Doc item no. Note

Declaration 5129045

Control box 5127921 110V/220V power supply
External connections 5127926 110V/220V power supply
Spare parts instruction 5129047

Assembly instruction 5129156 Calibration tool kit 5126067
Assembly instruction 5125245 Safety paddings elbows 5129389
Assembly instruction 5125246 Safety paddings robot head 5129390
Assembly instruction 5125244 Gripper 5124176/5124577
Vacuum system 5128037

User instruction 5129046 English - original

User instruction 5129370 Swedish

User instruction 5129371 Norwegian

User instruction 5129372 Finnish

User instruction 5129373 Danish

User instruction 5129374 German

User instruction 5129375 French

User instruction 5129376 Czech

User instruction 5129377 Polish

User instruction 5129378 Dutch

User instruction 5129379 Italian

User instruction 5129380 Spanish

User instruction 5129381 Hungarian

User instruction 5129382 Portuguese

User instruction 5129383 Chinese

User instruction 5129384 Japanese

User instruction 5129385 Thai

User instruction 5129386 Indonesian

Robot config manual 5129368
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