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User instruction

Industrial Palletizer
RI20 version 1.1

© FlexLink AB 2021
All Rights Reserved

No part of this program and instruction may be used, reproduced, stored or transmitted in any
form or by any means without the written permission of FlexLink AB. The contents of this
instruction are for informational use only.

All information and specifications contained in this document have been carefully checked to
the best efforts of FlexLink AB, and are believed to be true and accurate as of time of
publishing. However, due to continued efforts in product development FlexLink AB reserves
the right to modify products and its instruction without notice. The warranty or FlexLink's
responsibility will not apply if the instructions in this instruction is not followed, modifications
are done without FlexLink's permission or violations to intended use.

FlexLink AB assumes no responsibility or liability on any errors or inaccuracies in this program
or documentation. Any kind of material damages or other indirect consequences resulting

from any FlexLink AB product part, documentation discrepancies and errors or non-anticipated
program behavior are limited to the value of appropriate products purchased from FlexLink AB.

FlexLink is not responsible for damage if service on the equipment is not performed in
accordance with this manual.

Residual risks must be eliminated or sufficiently reduced so that essential health and safety
requirements are fulfilled before the machine is put into service or placed on the market.
Local regulations must be followed.

Print this instruction in color and save for future usage.
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Preface

The purpose of this manual is to describe a number of operations that are intended for the user
concerned. The instruction describes how the user can work safely with the machine.

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

FlexLink accepts no responsibility if the product is not used in accordance with this User
instruction. This instruction contains safety notices which you must observe to ensure your
personal safety, the safety of others involved in the operations as well as to prevent damage
to machine. For risk levels “DANGER” and “Warning” all residual risks need to be eliminated
or reduced to a sufficient level.

The following safety symbols are used:

DANGER: Description of imminent hazard and failure if not
avoided will result in serious injury or death.

Warning: Description of imminent hazard and failure if not
avoided could result in serious injury or death.

Caution: Description of minor personal injury, malfunction
or damage on machine or environmental risks.

E>H>H>

Note: This is not a safety precaution but will give valuable detailed information.



Explanation of safety symbols used in this document:

Warning for entanglement

Warning for burn hazard

Warning for falling items

Warning for crushing

Explanation of safety symbols on the machine:

Forklift pick point

Access restricted to authorized personnel

No jewellery, loose hanging hair or clothes.
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Compliance with standards:

FlexLink hereby declare that the RI20 Industrial Palletizer fulfills all relevant provisions of the
Machinery Directive 2006/45/EC and EMC directive 2014/30/EU

Other standards:

ANSI B11.0-2015 Safety of Machinery

ANSI/RIA R15.06-2012 Industrial Robots and Robot Systems- safety requirements.
NFPA 70 National Electrical code (NEC)

NFPA 79 Electrical Standard for Industrial Machinery

UL 508 Standard for Industrial Control Equipment
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Scope of delivery

1.1 Machine identification

Machine name:

[tem numbers:

RI20 KUKA:

RI20 Fanuc:

R120 Industrial palletizer

FLX1002729

FLX1002029

See Appendix C for the RI20 EC Declaration template

1.2 Machine plate position

Always specify product- and/or serial number when communicating
with FlexLink.

The machine plate is attached on a plate close to the back of the robot

controller.

Figure 1 The machine plate position on the central unit

7
FLEXLINK'

DESIGNATION:

RI20-1.1-A1-A2-A3-A4-A5-V-A6-A78-A%-A11

NAME:
RI20 Industrial Palletizer

SERIAL NUMBER:
FLXCXXXXXXX

MANUFACTURED IN:

C€

MANUFACTURED BY:
FlexLink AB

Byfogdegatan 11

415 05 Goteborg

SWEDEN

Figure 2 Machine plate layout



1.3 Content of delivery
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No. Item QTY No. ltem QTY
1 Central unit 1 11 RH conveyor) 1
2 HMI module 1 12 LH interlayer module? 1
3 Side support 2 13 RH interlayer module? 1
4 Fencing panel A 1 14 Robot arm 1
5 Fencing panel B 1 15 Pallet guide ™V 2
6 Fencing panel C 1 16 Fencing panel F 1
7 Fencing panel D 1 17 Fencing panel GY 1
8 Fencing panel E 1 18 Fencing panel HY 1
9 Central conveyor") 1 19 Fencing panel I 1
10 LH conveyor” 1

Figure 3 Content of delivery

The machine is delivered in wooden pallets:

Pallet A contains position number 1,2 and 3 (incl.14 if standard pedestal)
Pallet B contains position number 4-13 and 15-19
Pallet C contains position number 14 (if extended pedestal)

1) Depending on machine configuration
2) Additional module

FLX1003780-05
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2 Machine description

The RI20 Industrial Palletizer picks cartons up from manufacturing line
terminals and stacks them on pallets.

The machine is a mobile unit with no anchoring to the ground. It has
two palletizing nests, positioned symmetrically in relation to the central
axis of the robot. An integrated roller conveyor feeds the machine with
carton boxes. The conveyor receives one box at a time, from a
connected conveyor. The box is transported, without collision, to the
end picking point where the robot picks it up.

The robot arm picks one or two boxes at a time from the conveyor, puts
it on the pallet in a pattern selected by the user. The gripper waits above
the picking point if no pallet is in position to stack the box.

Sensors at the two pallet nests, on the central unit, automatically
detects pallets.

The machine has to be served with empty pallets and have fully loaded
pallets removed manually.

Back

Figure 4 Machine orientation

FLX1003780-05 4
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2.1 Central unit

The central unit is fully independent and is the center of all logic
functions. It contains a base frame and a pedestal with a robot arm. All
electrical equipment is fitted and connected in the central unit where
components responsible for safe work and operation of the system are
included.

The central unit is equipped with a controls system. To protect the
workspace from human accessibility, embedded safety rated controller
and sensors, as vertical scanners and light curtains, are included in the
system.

The robot arm is located on the pedestal. The arm position can be
changed, by use of an extended pedestal, to be able to palletize higher
(only possible for EUR pallets).

1. Light curtain sender
2. Vacuum generator

3. Light curtain receiver
4. Back panel

5. Control box

6. Pallet nest sensor

7. Laser scanner

Figure 5 Central unit

5 FLX1003780-05
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2.1.1 Back panel

The compressed air preparation unit is responsible for proper quality air
preparation and to monitor the pressure level. This is an integral part of
the safety system.

The machine is connected to power through the electrical power
terminal box. To provide the roller conveyor with power and get signal
exchange the conveyor is connected to the industrial conveyor socket.

1. Electrical power terminal box

2. Basic upstream machine
interface

3. External upstream machine
interface (incl. safety)

4. Compressed air preparation
station

Figure 6 Position of the back panel on machine and close-up

2.1.2 Vacuum generator

The vacuum generator is positioned on the robot arm. It consists of two
ejectors and four 2/2 solenoid valves to control the flow. The vacuum
sensors supervises the vacuum level that is generated by the ejectors.

1. Ejector x 2
2. Vacuum sensors x 2
3. Solenoid valve x 4

Figure 7 Position of vacuum generator on robot arm

FLX1003780-05 6
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2.1.3 Front wall
1. Emergency stop

é/@ii 2. Central beacon
ﬁ \ 3. Pallet status beacon x 2
. 4. Trapped key

= . 3

N 5. HMI panel
6. Main power switch

7. Shut down push button

4
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Figure 8 Functions positioned on the front wall

All control functions and the main panel are positioned on the front wall.
By using the human machine interface (HMI) panel (5) pushbuttons the
operator can control the current status of the machine.

The "Emergency stop” (1) and a trapped key (4), used to enter the
machine in a safe way, are located on the panel.

The “Main power switch” (6) is located next to the “Shutdown”
pushbutton (7) (for the HMI window,) on the door section,

At each top corner of the front wall a signal tower (3) shows the status
of the left and right pallet. The central signal tower (2) shows the
machine status.

7 FLX1003780-05
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The robot arm control panel is located behind the door. It is used for
maintenance or more advanced operations on the robot arm. The pallet
entrances is supervised by safety scanners, one at each side.

1. Robot control panel
2. Safety scanner x 2

2.1.4 Robot control box

The control box for each robot arm are located behind the front wall.

L1 L.l

KUKA robot controller

Fanuc robot controller

1. Robot main switch 1. Robot main switch

2. T1/Auto mode selection switch 2. USB port
3. USB port

FLX1003780-05
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215 Gripper

The robot armis equipped with a non-mechanical vacuum effect gripper
as end effector. The arm is holding the work piece with eight vacuum
suction cups. The suction cups are designed for cardboard boxes.

The suction cups are mounted into slots for easy adjustment.
There are two types of grippers:

e Type Ais used for single pick- single place operation.

e Type B for single/double pick- single/double place operation.

Figure 9 Left - gripper type A, right - gripper type B.

Type A |QTY |TypeB |QTY
Suction cup outer diameter
[mm]
Small 35 4 pes
Medium) 50 4 pes
Large 80 4 pcs |80 8 pcs

1) Optional replacement kit for the small size suction cup to increase
the vacuum force.

It is possible to replace standard sets of suction cups by any available
set in the RI20 Spare part list.

9 FLX1003780-05
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2.1.6 IXON VPN router

All standard RI20 are equipped with an IXON VPN router. The router is
an industrial router allowing loT edge gateway for end to end remote
access to RI20.

The router is positioned and built into the control cabinet. Two antennas
are positioned on the rear light curtains guards, one at each side.

1. Antenna x2
2. IXON VPN router

The router becomes visible in the VPN cloud service when it has access
to the internet and it can be connected to FlexLink service. This allows,
for the local team of technicians, to make diagnostics and support in
case of machine failure. With this connection to a tablet it is also
possible to create and change into new pallet patterns.

IXON router

Type: IX2415 [Xrouter3

WAN interface: 1x RJ45 cable connection
WiFi
4G global modem

LAN interface: 4 x RJ45 LAN ports

WiFi

The configuration is made by a FlexLink technician at installation.
See the status for the LED lamps on the router display in Section 8.3.1.

10
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2.2 Conveyor

The roller conveyor receives products from the manufacturing line,
delivers and positions the products in the pick-up area. The conveyor is
divided into three no-contact accumulation zones.

Maximum width of transported products: 480 mm.
Type: Roller conveyor

Sensor positions No. Sensor description
1. Zone 1 end/ stop position

2. Zone 2 end/ stop position

3. Detect incoming box

4 Double pick, second product end /
stop position or single pick product
position confirmation

5. End position signal to robot that
box is ready for pick up.

11 FLX1003780-05
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2.3 Fencing module

Left panel Central panel

Right panel

Figure 10 Fencing standard [FS]

Left panel Central panel

Right panel

Figure 11 Fencing extended [FE]

The fencing is made of painted aluminum profiles, filled with
polycarbonate panels. The fencing meets the standard: ISO 14120:2015
regulation.

The fencing is part of the RI120 order configuration where two types of
fencing are available:

e  Fencing standard [FS] for pallet size 800x600, 1200x1000, 40"x48"
(1019x1219)

FLX1003780-05 12



FLEXLINK /

a coesia company

e  Fencing extended [FE] additional pallet sizes1100x1100, 46"'x46"
(1168x1168)

Note: Limitations for FE:

Max sheet size for interlayer module is 1200x1000.
FE is only available with standard pedestal.

It is recommended to anchor the left and right front pillar to the ground
while the center panel is connected to the base frame.

Warning: The guiding system must be anchored for the FE
version.

T

Note: All R120 produced after April 2021 are prepared for an upgrade of
FS to FE after production. Please contact your local FlexLink office for
more details.

13 FLX1003780-05
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2.4 Interlayer module
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1. Interlayer platform 5. Safety interlock
2. Position platform sensor 6. Interlayer magazine
3. Platform locking pin 7. Size sensor
4. Interlayer control box 8. Capacity sensor

Figure 12 Interlayer part description

The interlayer module is an add on that allows the machine to use
cardboard to improve the friction between the palletized layers. The
module can be installed from the start or added later on.

The module fits 150 pcs of 3 mm thick cardboard sheets, 1200x800 or
mMax1200x1000 mm. To load the machine a safety procedure has to be
followed.

The module has sensors to detect loaded cardboard size and when the
magazine is running low.

FLX1003780-05 14



Name
Version

Symbol
Robot arm
Kuka K
Fanuc F
Pedestal
Standard ST
Exteneded EXT?
Control system
Siemens S
Allen Bradley AB
Market
UE EU
us us
Conveyor
Left L
Right R
Center C
Gripper
Single pick SP
Double pick DP
Vacuum generator
Stadndard Vv
Interlayer module
Left IL
Right IR
Witout NOI
Fenicng
Standard FS
Extended FE
Language
1st language EN"
2nd language SE"

7
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2.5 Configurable parameters
Robot arm: [FANUC], [KUKA],
Pedestal [STANDARD], [EXTENDED]
Controls: [ALLEN BRADLEY], [SIEMENS]

Electrical standard: [UE], [US]
Pick point conveyor:  [CENTERI, [LEFTI, [RIGHT]

Gripper [SINGLE PICK], [DOUBLE PICK]
Interlayer module [FILL RIGHT], [FILL LEFT]
Fencing [FS], [FE]
Designation
RI20 14 | F ] Pl ABJuE] c [sp]| v [No] FE [ ENsSE"

1) Language code depends on chosen language
2) Extended pedestal only available for Euro pallet and Fencing Standard.

Figure 13 Machine code
15 FLX1003780-05
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Figure 16 Right conveyor position alternatives with or without interlayer module.

All above configurations are available with extended fencing.

16
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2.6 Technical specification

Mass [kg] 3000 kg /3100 kg?!

3950 +20 x 4100 = 20 (W x L)
4290 +20 x 4100 = 20 (W x L)?

Capacity [cycles/ min] " <12

Overall dimensions [mm]

Piking accuracy [mm] 10

1)Depending on e.g. cardboard density, COG, humidity etc.
2) With extended fencing.

17 FLX1003780-05
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3

3.1

3.1.1

Requirements

Usage requirements

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.

3.1.2

User requirements

General requirements:

User must be an adult.

Do not wear loose hanging clothes, accessories or long hair as it
can get entangled in the machine (moving parts).

Unskilled or Skilled (for definition- reference to ISO 12100:2010).

Machine operator:

Can be unskilled.
Limited to actions only in automatic mode (AUTO).

Successfully trained in machine including the User Instruction.

Advanced operator:

FLX1003780-05

Skilled.

Typically electrician, maintenance personnel or specialists.
Good technical knowledge.

Ability to understand technical drawings.

Ability to read English.

High safety awareness, competence and experience for risks as-
sociated to the machine.

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

Ability to operate the robot in T1 mode.

18
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3.2 Environment requirements

General climate requirement Indoor without direct sunlight
Temperature [°C]/Humidity [%]
0-1500* m

Oy

10 <@<70
10<d<70

0 <j°C<40 e N
5 < }°C <40

Light: > 500 Ix acc. to ISO 8995-1

*Check with the local FlexLink office for parameters outside recommended.

3.3 Work piece requirements
General Undamaged, clean and rectangular cardboard box.
Lift surface Flat top-surface, corrugated material
Recomnr.\er.]ded Cardboard EUPS 110, BC-Flute (Double well, 7.0 mm) Brown/Brown.
box quality:
[mm]

Single gripper parameters Double gripper parameters

Note: Minimum cardboard size are related to specific requirements;
pallet size and palletizing pattern, label position, box weight and quality
and other box dimensions. Some combinations of large pallets and
small products may not be practical for the standard gripper. Contact
FlexLink for an assessment of your application.

19 FLX1003780-05
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3.4 Forklift requirements

The following requirements are defined by the Central unit that is the
heaviest element of the machine.

Blade length [mm] 2000
Blade width <215
Blade C-C distance [mm] 700

Lifting at front: Able to lift 2500 kg at 1500 mm distance. (Front slots)
Lifting at side: Able to lift 2500 kg at 750 mm distance. (Side slots)
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—
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Front slots Side slots
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!
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3.5 Pallet requirements

Pallet dimension [mm]:

Pallet size:

EUR 1200x800

IND 1200x1000

us 1219x1016 [48'x40']
JPN 1100x1100"

AUS 1165x1165 [46'x46' ")
Max palletized height from floor level [mm]:

EUR 220023

IND/US <2000%

JPN < 1700%

AUS < 1550°

1) Only possible with extended fencing.

2) Only possible with the extended pedestal.

3) Maximum palletized height is related to: pallet size, empty pallet
height, palletizing pattern, expected label position on pallet, box
dimensions and quality, but also to RI120 configuration; single or double
pick gripper and robot arm alternative. Some combinations of high
pallets and small products may not be practical for the standard gripper.
Contact FlexLink for an assessment of your application.

21 FLX1003780-05
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3.6 Floor requirements
Strength [MPal] 4
C20/25 concrete
Floor quality Thickness: 200 mm

Flatness: 3 mm/1 m

3.7 Compressed air supply
Pressure [bar] 6
Tube [mm] Outer @12, Inner @ 8
Air quality According to ISO 8573-2010 [7:4:4]
Air flow [NI/ min] > 300
3.8 Electrical power supply requirement
3.8.1 General
Phases 3+ PE
Short-circuit current capacity/SCCR
[KA]
EU-KUKA/Fanuc: 25/2.5
US-KUKA/Fanuc: 25/1.5 (largest FLA: 2A)
Connection type Terminals 6 mm? incoming power

4G6 mm? /10 AWG protected by

Power supply cable 3x32A slow blow circuit breaker

3.8.2 Control box
Voltage [V sl Bg = i8><01\1(OOVAC + PE
= 1277V WYE
Frequency [HZ] UE =50/ US =60
Nominal current [Aacl UE/US = 25A
Protection degree EU= IP54 US=NEMA 12

22
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Space requirements

Minimum space required to operate the machine

| 1300 | 1800 )
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5000

Figure 18 Machine dimensions for Extended fencing [FE].

23
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3.9.2

Minimal height required for installation and working space.

Minimal height

Vertical clearance [mm]

3.9.3

The following torque should be used if nothing else is stated.

Torque table

3500

Connecting threads

Tightening torque [Nm]

Aluminum Steel

Screw/ nut class Any class 8,8 10,9 12,9
M5 - 5,6 75 9
M6 - 8 1,5 15
M8 - 20 28 36
M10 8-10 40 53 70
M12 12-15 70 85 125
M16 28-30 168 210 305
M20 - 328 410 600
1/8 7-9 - - -
1/4 12-14 - - R
3/8 22-24 - - -
1/2 28-30 - - -

FLX1003780-05
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Safety

Safety performance level: PLg (ISO 13849-1)

4.1

General

The safety checksum for the following items are available in each
of its post-production checklist:

FANUC robot

KUKA robot

Allen Bradley PLC

Siemens PLC

SICK safety scanners

Noise level < 69 dB (EN ISO 4871).

Pallet jacks must be used for lifting/transporting pallets infout of
the No entry zone.

Pallets must be handled in front-to-back direction, never side-
ways.

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 or use gloves.

Robot workplace must be kept empty, clean and tidy.

Electrical and/or pneumatic power interruption or turned off main
switch will cause lost vacuum which makes the robot drop the
work piece.

Parts of the electrical installations contain electrical power when
main switch is turned off.

The robot arm must be in transportation position to avoid tilting
during lifting and handling.

Always use proper PPE stated at each section.

25 FLX1003780-05
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e Conveyor covers needs to be in place
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* In case of emergency:

Main switch should not be used.

FLX1003780-05 26
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e The delineation of the No entry zone must be kept visible and
clear at all time.

= =i
1| 1
i

s
aEI

- e e s o

I
1 1
I B
_____ : [ :_ - _dﬂ
4.2 Prohibitions to avoid misuse

¢ Do not make any changes to the robot safety system.
¢ Do not use the machine without safety enclosures.

¢ Do not use the machine with any other gripper than the standard/
delivered.

¢ Do not make modifications to the machine without the manufac-
turers authorization.

e Persons under the age of 18 are not allowed closer to the ma-
chine footprint than 2.5 m.

e Only spare parts specified in the spare part list are allowed.

¢ Do not bypass the machine fencing/enclosure, photo electric or
functional safety systems at any time.

27 FLX1003780-05
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Access to No entry zone is prohibited except for advanced opera-
tors while machine is in safe state and required safety precau-
tions are made to eliminate all risks.

Do not use emergency switches for normal stop.

Do not use the main switch for emergency stopping. In order to
avoid long recovery time.

Do not disconnect connectors while electrically loaded.
Do not palletize workpieces classified as explosives.

Do not use any kind of open fire in less than 2.5 m from the ma-
chine.

Do not bypass the interlocked guards to reset the safety and start
the machine with opened guard.

Do not start the machine with someone inside the No entry zone.

28
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4.3 Safety devices, guards and hazards

The safety devices are pointed out in the table below with a

description

29

Safety devices

Emergency switches (E-stop)| 4

E-stop robot tech pendant

E-stop HMI panel

E-stop robot controller

(1
(1
E-stop conveyor tunnel (1)
(1
(1)

E-stop Interlayer option

Reset buttons

Trapped key

Main switch- front door

N

FLX1003780-05
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30

No.

Safety devices

Qty

4.2

Main switch- control box

5.1

Fanuc only:
T1/Auto switch

52

KUKA only:
T1/Auto switch

Signal tower/ buzzer

Fencing

Vertical light curtains

2 sets

Sender

(1)

Receiver

(M

Vertical laser scanner

Interlocked guard

Interlayer platform sensor

—_
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Description of Safety devices, guards:
see list above

1

E-stop: Stops all movements of the machine immediately.

When pressed down it will stay in that position. When any E-stop
is activated a final reset, of all safety devices, is needed to start
the machine. A final reset is done by pressing one of the reset
buttons on the front panel.

1.1 The tech pendant (Fanuc)/ smartPAD (KUKA) has a dead man
switch that are used when the robot arm is setintoT1 mode. The
arm only moves if one of the switches is pressed in middle
position.

Reset buttons: For reset of the machine.

Trapped key: The key is needed in place to start the machine. By
removing the key, the machine will stop.

4.1 and 4.2 are connected in series.
4.1 Main switch front door: Cuts electrical power.

4.2 Main switch control cabinet: Cuts electrical power.

Warning: The electrical power upstream from the cabinet is
still on (from the cabinet to the front).

]

10

T1/Auto rotary switch; control of the robot arm.
Note: Location for Fanuc 5.1/ KUKA 5.2

Signal tower/ buzzer: Signals machine start up and machine
status.

Fencing: Cutting off the No entry zone.

Vertical light curtains: Protects from access to the robot arm. The
entire machine stops if a light curtain is interrupted.

Vertical laser scanner: Safety for the No entry zone entrance.
Mode depends of currently used pallet nest.

If the palletizing side is interrupted the machine stops. For the
side not currently palletized the scanner blocks the nest for robot
entrance. In addition for the KUKA robot; the arm movement
speed slows down.

Interlocked guard: Controls the opening of the fixed guards. Its
necessary to open to load interlayers. To open during operation a
procedure to stop all risk of robot arm movement is performed.
See Section 10.

31 FLX1003780-05
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11 Interlayer platform sensor: If/when the platform opens the
machine stops.

4.4 Functional test of safety related equipment

It is mandatory to test and verify the safety system periodically- once
a year or each 4000 h. Perform the functional test according to

"Appendix A" in this manual.

DANGER: If a step in the checklist is not passed, the
machine is not in function for normal production until the
step is passed and normal condition is restored.

4.5 Robot safety

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

4.5.1 Robot safety system

The robot system incorporates the following inherently safety-rated
limiting functions:

e Limitation of velocities (kinetic energy).
e Use of safety-rated space limitation function for certain sectors.
e  Password-protected settings.

¢ Robot dead man switch located on the back of the teach pendant/
smartPAD.

¢ Robot safety settings generates checksum.

45.2 Robot system safety - Safety-rated software space
limitations

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

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

The software limits are dynamic and causes the robot to stop if any limit
is passed while active (stop category 0, IEC 60204-1).
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The empty area in Fig. 19 is the robot arm operating space (for the right
side). Mirrored is applicable for the left side.

Figure 19 Layout of software safety limitations.
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4.6 Residual risks
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Unpacking, lifting and
transporting

DANGER: Heavy weight parts are handled at several steps
in this section. Be aware and handle with care.

Warning: Handle with care to avoid shock or impact causing
the arm to de-calibrate. If the robot arm needs a recalibra-
tion, please contact FlexLink service.

B>

>15kg >30kg

5.1 Transporting

The pallets are transported to the installation site from the
manufacturer in pallets.

Pallet A 3200x1500x2040 mm 2500 kg

Pallet B 3200x1500x2169 mm 1200 kg
Fanuc: 1155x1360x1600 mm

Pallet C 300-500 kg

KUKA: 790x1510x1560 mm
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5.2 Lifting

ools: ||
Tool ’QVQI!

Required
personnel:
& 8§

To lift pallets containing the machine out of the transportation vehicle
use a forklift able to lift pallets with Center of gravity (CoG) in the middle
of it's overall dimensions.

3200 . 1500

R
A 4
o
<
o
N
‘ 1 1
25000 N 25000 N
- 3200 . 1500
B
(92}
©
N

= ? — (=
12000 N 12000 N

Figure 20 CoG on pallet A and B
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5.3 Unpacking

Tools: [\ l: ?}
sl
Required

o O

personnel: "

PPE: g N Vi ﬁ
& W

For information of the content in each pallet, see section Section 1.3
‘Content of delivery’.

5.3.1 Unpacking procedure

1 Remove the lid.

2 Remove the collars from top to bottom.
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3 Unfix all parts (except the main base) and put them outside the
pallet.

4 Lift the central unit from pallet with a fork lift.
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6.1

Tools:

A sembIK installation and
relocatio

Assembly

Capacity: [T@mm]

-2,56 @1500
-2,6 @750 (side lift)

\ O\

Lifting belt capacity:
< 500 kg (x2)

2,3,8,10,12 10, 13, 15, 18, 24,
mm 26, 46 mm

Required e o
personnel: "
& ey

> 1>

>1 5kg >30kg

DANGER: Heavy weight parts are handled at several steps
in this section. These steps are marked with a crushing risk.

Be aware and handle with care.

Warning: Handle with care to avoid shock or impact causing

the arm to de-calibrate. If the robot arm needs a recalibra-
tion, please contact FlexLink service.
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6.1.1 Positioning of the base unit

1 Position the base unit on the floor with a height distance of 280
mm, see figure below. For feet/height adjustment; see Section
6.1.7.

N A
=D, | T

280

1
\‘_

Figure 21 Base unit distance from floor

2 Position the base unit 2810 mm from the existing conveyor to
allow the pick point conveyor assembly.

> 2810

Figure 22 Distance between base unit and existing conveyor.
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6.1.2 Assembly for extended pedestal (configuration option)

1 Lift the robot arm from the pallet with a forklift.
__|

@)

e

2 A. FANUC- Position the robot arm on the extended pedestal with
a fork lift.

B. KUKA- Position the robot arm in the matching position pins on
the extended pedestal with a forklift.
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3 Tighten the robot arm to the pedestal.
FANUC- 4 x M16, 318 Nm
KUKUA- 4 x M20, 320 Nm

Note: Use the specific washer included for each bolt.

/8

Tighten the lifting eye bolts, one M16 ISO 3266 on each side, at
the top of the front wall.

&

g

6.1.3 Assembly of front panel

1

2 Attach the slings valid for lifting.

3  Position the top of the front wall at its position on the base unit.

43
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4 Tighten the screws on the back of the front panel to attach the
panel to the base unit.

1. Tighten 6x DIN 6921 M10x20
A

Tl ~J

5 Remove the slings and eye bolts.

6 Attach the three signal towers.

o !

x3
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7  Open the door and connect the signal towers (1) and HMI plugs
(2). Socket type: Double bit 5.

6.1.4 Assembly of the fencing panel

1 Attach the fencing panel C (pos. 6 Fig. 3).

//."/

/
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2 Tighten the screws 6x ISO 4017 M8x16 from the inside of the
back panel.

3 Tighten the screws on both left and right side of the base unit.

6.1.5 Assembly of light curtains

1 Unfold one of the front light curtains.

2 Fix in position with 2 x TCFA 40X40 AAB.
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000000000/7
A\

3 Repeat step 1 and 2 for the other side.

4 Unfold one of the back light curtains.
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5  Fixin position with 2 x TCFA 40X40 AAB.

6 Repeat step 4 and 5 for the other side.

6.1.6 Assembly of pick point conveyor

a  Straight conveyor:

1
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2  Fix the conveyor with 4x DIN 6921 M8x25, DIN 985 M8,
ISO 7089 8,4x16x1,6 (2 on each side).
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3  Fix the cover with 4x ISO 7380 M5x12 on each side of the
conveyor.

4 Connect the conveyor plug.
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b  Bended section of RH/LH conveyor

1 Fix the conveyor bend with 4x ISO 4017 M8x8,
ISO 7089 8,4x16x1,6 and DIN 980 M8.

2  Attach the cover plate to the conveyor side with 6x ISO 7380
M5x12 (or 10x depending on inner or outer bend.
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3 Connect the J conveyor to the back panel.

4 Connect the conveyor plug.

N

/=
77 =7 7
\\ A //'f'/?i./ ~
7/ N\ e

e —/ ‘. -
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_________________

1

'EE%%

5%

|

Adjust the feet to get the machine in an even horizontal position

and make sure all feet are in contact with the floor. Lock with A.
M30 nuts, B. lock with M12 nuts..

53
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6.1.8 Assemble the side supports

1 Assemble the side support on each side and fix with 7x ISO 4017
M12x30 with NORD LOCK NL12sp.

A Warning: Make sure to use 79 Nm Torque to tighten the
bolts.

2 Adjust the feet and lock with M30 nut on both sides.

Make sure the feet have contact with the floor.

N | 4 |
— j K
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Assemble and fix the pallet sensor brackets with 4x DIN 6921

M6x12 on each side.

3

Assemble and fix the side plates guides with 4 x DIN 6921 M8x16

on each side.

4

56
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6.1.9 Assemble the fencing panels - Standard fencing (FS)

Lift the fencing panels by the handles.

/" &

Figure 23 Position of fencing panel lifting handles

1 Connect the straight part with the bend, for each side, with 4x
ISO 4762 M8x40 (A) and 2x DIN 6912 M12x30 (B) (Distance from
bottom plate of fencing to floor is preliminary 58 mm)

Note: Each panel have a sticker that will match with the panel to
connect.

D —
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2 Attach the panel sections to panel section C (pos. 6 Fig. 3)

3
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Connect the fencing panels to the top of the front wall with TCFA
40X40 AAB

AN

/FE |

N NP

Add TCFF 80x150 B at the front fencing feet at each side and

anchor to the floor.

Note: If not anchored the feet can be moved by e.g.a pallet jack.
x| v ||

TCAN 6.
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6.1.10 Assemble the fencing panels - Extended fencing (FE)

1 Attach the side panels (G/H) to Panel C and fix with 6 x TCCS 74.

N\

Lift the fencing panels by the handles.

Figure 24 Position of fencing panel lifting handles
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2  Connect the straight part with the bend, for each side, with 4x
ISO 4762 M8x40 (A) and 2x DIN 6912 M12x30 (B) (Distance from
bottom plate of fencing to floor is preliminary 58 mm)

Note: Each panel have a sticker that will match with the panel to
connect.

3 Connect the front panel F/I with the panel wall in previous step for
each side and fix with 3x TCFA 40x40 AAB.
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4 Connect the front fencing beam with the assembled panel wall
for each side.

5 Assemble the two panel wall sides to Panel section C. Fix with
3 x TCFA 40x40 AAB for each side.

6 Connect the fencing beams to the top of the front wall and fix
with TCFA 40x40 AAB.
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7  Assemble the lower back cover and fix with 13x ISO 7380-2
M6x12 and TCAN 6.

8 Assemble the pallet guides and fix them with 4x DIN 6921 M8x16
8,8 A2K and TCAN 8.

)
s -
(7

bl

10 Fix the guides to the floor with anchors @12 mm. Each guide
should be fixed with at least two anchors.
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Assemble the interlayer module

6.1.11

Attach the interlayer support and fix with 4x ISO 4017 M10x25 (two on

each side).

1

Adjust the foot and lock with M12 nut.

2

El
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3 Assemble the interlayer module on the support with the threaded
pins in position.

5 Connect the module to the support with TC40 brackets.
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6.2 Installation
Tools: X
Required
personnel:
7 & AR
6.2.1 Initial start-up procedure

It is mandatory to perform and pass all steps of the checklist; "Appendix
B" Part 1 and 2 "Initial start up procedure checklist to launch the
machine.

The testing and a complete passed test should be confirmed and
signed by the person performing the test.
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6.2.2 Electrical power connection

DANGER: It is mandatory to have performed and passed all

steps of "Appendix B" part 2 before connecting the electrical
power.

DANGER: It is forbidden to be inside the machine during
power cable connection.

>

Connect the power cable to the cabinet (see position in the illustration
below) on the back panel, according to electrical documentation.

Ty - \‘ﬁ

e
O
°
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(=]

2.3 Pneumatic power connection

DANGER: It is mandatory to have performed and passed all
steps of "Appendix B" part 1 before connecting any media.

DANGER: It is forbidden to be inside the machine during
connection of any media.

>

1 Connect the pneumatic power to port A.
2  Set and secure pressure value to 6 bar at regulator B.

3 Set and secure pressure value to 4.5 bar at regulator C.
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6.3 Relocation

DANGER: Heavy weight parts are handled at several steps
in this procedure.

Caution: The robot arm has to be set to transportation posi-
tion during relocation to avoid tipping risks. See Section
8.4.0.15.

> H>

Perform the removal reverse from referenced section.

1 Remove the fencing according to Section 6.1.9 step 4 and 2 for SF
or according to Section 6.1.10 step 6 and 5 for SE.

2

AN

i} Z s

X

.—‘?/1

T
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3 If a conveyor bend; remove according to Section 6.1.6 b.

4 Remove the side supports and pallet guides on one side (to be
able to get close with the forklift) according to Section 6.1.8 step
1.

5  Lift the machine with the forklift and relocate.

e

FLX1003780-05 70



7
FLEXLINK /

a coesia company

6 Remove the front cover according to Section 6.1.7 step 2.

[ >
»

—

7  Lift the machine with the forklift and relocate.

W B

J—

!

8 Assemble all removed parts back on the machine.

S>>

DANGER: It is mandatory to have performed and passed all
steps of "Appendix B" part 1 before connecting any media.

DANGER: It is mandatory to have performed and passed all
steps of "Appendix B" part 2 before connecting the electrical
power.

DANGER: It is forbidden to be inside the machine during
power cable connection or connection of any media.
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7 Calibration

The calibration section has a general section first and is then split up
into sections for the Fanuc and KUKA robot for different calibration
input.

71 General information for Fanuc and KUKA

711 Station coordinate system

Warning: Calibration of the coordinate system
should only be performed by trained technician or
engineer. Training is available at local FlexLink

E office.

The coordinate systems calibration defines the position of the:

e |Left pallet
¢ Right pallet
¢ Product picking point

e Interlayer magazine
Temporary systems are calibrated as it is impossible, due to mechanical
limitations, to reach desired points. The temporary systems are then
translated to desired systems.
Temporary systems = "ref points".
'Ref points" are the only coordinate systems to calibrate. The other
coordinate systems are calculated during robot installation performed

after a MASTER RESET procedure.
e Coordinate systems in Fanuc are called USER FRAMES.
e Coordinate systems in KUKA are called BASE.
71.2 Safety during calibration

Set the robot in T1 mode when performing calibration, see Section 9 for
information of how to switch to T1 mode.

When performing calibration the robot has to be set to T1 mode, which
is manual jogging with speed limited to 250 mm/sec.
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To enable robot movements the Dead man switch has to be pressed to
its middle position.

Warning: The person holding the Dead man

switch/ enabling switch is responsible to supervise

the movement of the robot and to assure the robot
[ ] does not collide with any equipment or personnel.

71.3 Calibration tool

Perform calibration with the reference pin attached to the gripper. The
pin is located in a pocket inside the machine front wall door.

1 Position the pin in the hole at the center of the gripper.

2  Rotate CW to tighten the pin.

Figure 26 Calibration pin position on the two section gripper.
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72 Calibration Fanuc

Coordinate systems in Fanuc are called USER FRAMES.

Fault SRVO0-402 DCS Cart. pos. limit(No.4:PAL-R

/0 PNS0101 LINE 0 ABORTED 1 o

SETUP Frames B UTILITIES Hints

User Frame / Three Point 5/25

)4 ¥ Z Comment V9.10B/11 TDF1/11

1 0.0 0.0 0.0 [UF_R_ZERO 1

2 0.0 0.0 -1315.0[UF Main |

El 0.0 0.0 0.0 [UFrame3 1 Copyright 2018, R11 Rights Reserwved

4 0.0 0.0 0.0 [UFramed 1 FANUC CORPORATION
I 5' 583.4 -655.7 -1313.1[UF Pal R RefP I FANUC America Corporation

6 598.4 —650.7 -1313.1[UF Pal R Licensed Software: Your use constitutes
I 7 &00.8 656.1 -1310.0[UF _Pal L Ref> I your acceptance. This product protected

& e05.8 1e51.1 -1310.0 UF_P-al_L by several U.5. patents.

g 0.0 0.0 0.0 [UFramed
| 10 478.6 -276.5 -349.9 [UF PP 1 RefP>] |

TT 201.¢ -235.5 -413.8 I0F PP 1 POSITION

12 400.0 -200.0 170.0 [UF_PE_2 RefP>] User Frame: 5 Tool: 4

13 400.0 -200.0 150.0 [UF_FP_2 1

14 0.0 0.0 0.0 [UFramel4d 1 Configuration: NUT, 0, 0, 0

15 0.0 0.0 0.0 [UF_SlipSheetx] x: —382.518 w: -313.008 =z: 962.205

16 1600.0 -500.0 &40.0 [UF_SlipSheet>] w: 179.967 p: 017 r: -89.904

17 0.0 0.0 0.0 [UFramel? |

18 0.0 0.0 0.0 [UFramel@ |

13 0.0 0.0 0.0 [UFrameld 1

20 0.0 0.0 0.0 [UFramez0 |

[ TYPE ] DETAIL [OTHER ] CLEAR SETIND >

Figure 27 User frames in Fanuc

721 Tool setting

Inform the robot system where the TCP (tool center point) is located.
The TCP depends on the gripper type:

e One section gripper: Select 4.

e Two sections gripper: Select 9.
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Confirm the tool selection in the robot position window:

Fault SRVOD-402 DCS Cart. pos. limit(Nc AL-R
1/0 PNS0101 LINE O ABORTED
SETUP Frames E+H] UTILITIES Hints
Tool Frame / Direct Entry 3/25
X ¥ Z Comment V9.10B/11 TOF1/11
1 0.0 0.0 0.0 [T_Zero 1
2 120.0 0.0 200.0 [GRP_ls 1
3 120.0 0.0 489.0 [GRP_13_Box 1 Copyright 2018, All Rights Reserwved
| 4 120.0 0.0 462.0 [GERP_13_ERefPin] | FANUC CORPORARTION
5. 0.0 0.0 203.0 [GRF_2s_12 1 FANUC America Corporation
L 0.0 0.0 203.0 [GRPF _2s_12 Box] Licensed Software: Your use constitutes
7 0.0 0.0 203.0 [GRP 23 1 Box ] your acceptance. This product protected
g 0.0 0.0 203.0 [GRP 23 2 Box ] by seweral U.5. patents.
[ 9 0.0 0.0 462.0 [GRP 2 RefPin ]|
10 0.0 0.0 .0 [Enatln ]
11 0.0 0.0 0.0 [ 1 POSITION e i
12 0.0 0.0 0.0 [Eoatl2 ] World
13 0.0 0.0 0.0 [Eoatl3 1
14 0.0 0.0 0.0 [Ecatcld 1 Configquration: NU T, 0, 0, O
15 0.0 0.0 0.0 [Eoatls 1 x: 977.010 y: -343.647 =: -351.000
18 0.0 0.0 0.0 [Eoatlé 1 w: -180.000 p: .000 &= £9.998
17 0.0 0.0 0.0 [Eoatl? 1
18 0.0 0.0 0.0 [Ecatlg 1
19 0.0 0.0 0.0 [Ecatlg 1
20 0.0 0.0 0.0 [Ecat20 1
[ TYPE ] DETAIL [OTHER ] CLEAR SETIND

B
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Figure 28 Display of TCP
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72.2 Tool setting verification
Verify that the settings are correct:
Change gripper orientation by moving robot in T1 mode.
1 Press any of the buttons marked red in figure to hustle/jogging

the robot in any of the coordinate systems except the JOINT
coordinate system.

2 The robot moves maintaining end of the reference pin position (X,
Y, Z), only its orientation should change Xrot, Yrot, Zrot).

m weny] [sascr] [eorr | [oara) [Fomw] m
D] E min 5 -
als HOLD

BACK
i A ) e
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723 Pick point calibration

Calibrate USER FRAME: UF10, UF_PP_1_RefPoints, by using the
three-point method (see Fig. 29).

Calibrate U10 (UF_PP_1_RefPoints)

The pick point coordinate system is always located in the same way
independent of in-feed conveyor type.

1.Coordinate system

3 origin
2. X-axis

A L
3. Y-axis
el i—C @
e, / = / =
12
! —— &

Figure 29 The three reference points
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Let the end of the pin (reference tool) (A) come in contact with each of
the three fixed reference points (B), on the conveyor side beams (see
the figure below), in order (1-3).

ﬂ <77~
e 2R

0

== i
 E— \ i
. Fm oy | ! \
\ ) ) \;{

Fault SRVO-402 DCS Cart. pos. limit(No.4:PAL-R
PNS0101 LINE O [Pl ABORTED EJa[els]

El-H] UTILITIES Hints
Three Point 2/4

Frame Number: 10 V9.10B/11

TDF1/11

: 478.6  ¥: -276.5 Z: -349.9
W: -0.0 PB: -0.2 R: -0.1 Copyright 2018, All Rights Reserved

FANUC CORPORATION
Comment: _UF PP 1 RefPoints FANUC Rmerica Corporation
Licensed Software: Your use constitutes
2 X Direction Point: your acceptance. This product protected

3 Y Direction Poinc: by several U.5. patents.

UTILITIES Hints

V9.10B/11 TDF1/11

Copyright 2018, All Rights Reserved
FANUC CORPORATION
FANUC America Corporation
Licensed Software: Your use constitutes
your acceptance. This product protected
by several U.S. patents.

[ TYPE ] [METHOD] FRAME MOVE_TO RECORD

5
ElE)

EIN] BB Eb
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Do not calibrate:
e UF 1-"UP_PP_1

as it is calculated automatically by the robot after MASTER RESET
procedure, based on measured UF 10.
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72.4 Pallet calibration

Left Right

Right pallet calibration

Calibrate USER FRAME: UF5, "UF_Pal_R_RefP", by using the three-
point method.

Note: Do not calibrate:

o UF6- "UF_Pal_R" (the user frame for the right pallet) The only dif-
ference between UF5 and UF6 is the thickness of the reference

pin.

UF6 is calculated automatically by robot after MASTER RESET
procedure, based on measured UF 5.
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2. Side guide

FLX1003780-05

3 Front guide

Figure 30 The three reference points for the right-side calibration

The gripper pin has to reach the floor level as the pallet coordination
systems have no reference points marked.

Point 1:
USER FRAME origin, has no side guides to be touched.

1 Switch to WORLD frame.

X-axis:

2 Set the pin in vertical direction.

3 Touch the pallet front guide and the floor at the same time.
Note: Exact position alongside guide is not important.

4 Note the value of the X position.
Y-axis:

5  Set the pin in vertical direction.
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6 Touch the pallet side guide and the floor at the same time.
Note: Exact position alongside guide is not important.

7  Note the value of the Y position.

Origin:
8 Move the reference pin to points given for XandY and to the floor.
9  RECORD the origin orient point.

Point 2:

X-axis:

1 Set the pin in vertical direction.

2 Touch both the pallet side guide and the floor at the same time.
Note: Exact position alongside guide is not important.

3 RECORD the X-direction point.
Point 3:
Y axis:

1  Set the pin in vertical direction.

2 Touch both the pallet front guide and the floor at the same time.
Note: Exact position alongside guide is not important.

3 RECORD the Y-direction point.

Fault SRVO-402 DCS Cart. pos. limit(No.4:PAL-R
Vo PNS0101 LINE O ABORTED [HIIEE]
EIH] UTILITIES Hints

User Frame Three Point 1/4
Frame Number: 5 V3.10/11 7DF1/11

X: 593.4  ¥: —655.7 Z: -1313>
W: -0.0 PB: -0.0 R: 179.3 Copyright 2018, All Rights Reserved
FANUC CORBORATION

Comment:| FANUC America Corporation
Orient Origin Point: USED Licensed Software: Your use constitutes
X Direction Point:  USED your acceptance. Thia product protected
¥ Direction Point:  USED by several U.S. patents.

UTILITIES Hints

[IRINE

V9.10B/11 7DF1/11

Copyright 2018, All Rights Reserved
FANUC CORPORATION
EANUC Averica Corporation
Licensed Software: Your use constitutes
your acceptance. This product protected
by several U.S. patents.

[TYPE] [METHOD]  FRAME
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Left pallet calibration

Calibrate USER FRAME: UF7 "UF_Pal_L_RefP", by using the three point
method.

d

s

Note: Do not calibrate:

e UF8-"UF_Pal_L" (the user frame for the left pallet) The only differ-
ence between UF7 and UF8 is the thickness of the reference pin,
pallet size and orientation

Figure 31 The three reference points for the left side calibration
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Use the same procedure as for right pallet calibration Section 7.2.4.

Use the reference points for the left side (see Fig. 31).

i' RG_v8_1 Robot Controller! v INT_R v

Fault SRVO-402 DCS Cart. pos. limit{No.13:GLOB
Vo INIT_R LINE 0 ABORTED [EOI

SETUP Frames
User Frame Direct Entry 1)
Frame Number: 7

Comment : UF Pal L RefPoints]

X: 600.841

b 656.127
Z -1310.0>
W: 0.078
B- -0.056
R
C

Noawne wN e

= 90.016
onfiguration: NUT, 0, 0, O

Active UFRAME $MNUFRAMENUM[1] = 2

[ TYPE ] [METHOD] FRAME MOVE_TO

Interlayer module calibration
The interlayer module is optional.

A local coordinate system for the interlayer is linked to the module;
UF16, UF_SlipSheets_1. The X- and Y- axis is in the interlayer plane. The
Z-axis is perpendicular to the interlayer surface. The coordinate system
origin is positioned at the middle of the last EUR interlayer. The one
picked last.
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725 User Frame recalculation

A recalculation will be performed automatically when the program is
started after a MASTER RESET procedure. After USER FRAME
calibration MASTER RESET procedure must be performed. This is
mandatory to trigger USER FRAME recalculation. In case it needs to be
performed earlier, for user frame verification; Trigger it by running the
INIT_UF subprogram.

7.2.6 User frame verification

When each USER FRAME is calibrated, verify that the calibration was
performed correct.

1 Switch to jogging and position measurement to USER FRAME.
2 Use the same gripper reference pin.

For example, if UF10, UF_PP_1_RefPoint is checked, Teach
Pendant should be set as in figure below.

r': Triton_191120 - Robot Controllert

Fault SYST-179 SHIFT-RESET Released
PNs0101 LINE 0 B ABORTED HHEEY

SETUP Frames
User Frame / Three Point 10/25
X ¥ z Comment. V9.10B/11 TDF1/11
1 0.0 0.0 0.0 [UF_R_ZERO 1
2 0.0 0.0 -1315.0[UF_Main 3
3 a.0 0.0 0.0 [UFram=3 1 Copyright 2018, All Rights Reserved
4 0.0 0.0 0.0 [UFramed 1 FANUC CORPORATION
5 593.4 -655.7 -1313.1[UF_Pal R RefF] FANUC Emerica Corporation
6 598.4 -650.7 -1313.1[UF_Pal R 1 Licensed Software: Your use constitutes
7 €00.8 656.1 -1310.0[UF _Pal L Ref>] your acceptance. This product protected
8 #05.8 1651.1 -1310.0[UF_Pal L i by several U.S. patents.

L] 0.0 0.0 0.0 [UFramed 1
|10l 476.6 -326.3 -351.0 [UF PP 1 RefP>] |

TT 401.% —235.5 —412.0 [OF PE. T T POSITION ||
12 400.0 -200.0 170.0 [UF_BE 2 RefP>] User TDDl: 2
13 400.0 -200.0 150.0 [UF_FE_2 ]
14 0.0 0.0 0.0 [UFrameld j Configuration: ¥ U T, 0, 0, 0
15 0.0 0.0 0.0 [UF_SlipSheet>] X -.000 y:  -.000 z: .000
16 1600.0 -500.0 €40.0 [UF_SlipSheets] Wi ~180.000 p: L0BL r:  89.900
) 17 0.0 0.0 0.0 [UFramel? ]
12 0.0 0.0 0.0 [OFramels ]
0.0 0.0 0.0 [UFrameld 3
0.0 0.0 0.0 [UFrame3n ]

LICENSE PATENTS

ey
'z

) o] [oena] o]
= oy C2 D D
"8 = o] A D
D=E~EE
B = e
0 = = 4 B
B 25 = A
B EOBER
o] (o) () 1N

5
o
o
™
o
F
(HELP]

|ERaa

Figure 32 Check of UF10.
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Position the end of the tool reference pin close to the origin of the
USER FRAME. Check the POSITION window where the values
for X, Y and Z should be close to 0 + /- 2 mm for good enough
accuracy.

Move the robot along X-axis. The end of the tool reference pin
should follow the in-feed conveyor side beam, or in case of pallets
coordinate system, pallet side guide.
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7.3

Calibration KUKA

Coordinate systems in KUKA are called BASE.

Flextink_RI20_KS_Intell
() = |~ | » ] EICRHUIE

I @ 12:38:22 PM 6/2/2020 LofilelRe IS >
LI iy jogged-on user switched 1| oo selaction
n_i

Actual position
T_GRP_1s_RefPin 1

(3

Pl T_GrP_25_12 5]

Bal T_GRP_1s_Box

(6]

T_GRP_2s 12 Box

T_GRP_25 1 Box 7

8 R_ZERO [1]

#BASE

Move the TCP to a point with positive Y value on the XY piane of the new base coordinate
system

&l
Reference tool 4 T_GRP_1s RefPin

Calibration point.

W Origin

Transformation

Perform TouchUp

Perform TouchUp

[} ) )
Rl ™™™

=y Xaxis

Figure 33 Base frame for KUKA

Note: Disabling palletizing mode might be required to get some of the
reference points. Set variable $PAL_MODE to FALSE.

731

Inform the robot system where the TCP (tool center point) is located.

T

Tool setting

he TCP depends on the gripper type:

e One section gripper: Select 4.

e  Two sections gripper: Select 9.
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LI 11 10gged-on user switched 1

J _Actual position

e
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Confirm the tool selection in the top right corner:

a4
k|4 1M o
— Y

Cur. tool/base

Tool selection

T_GRP_1s_RefPin 4

T_GRP_1s_Box

T_GRP_2s_12

T_GRP_25_12_Box

T_GRP_25_1_Box

B_R_ZERO[1]

#BASE

Reference tool

Move the TCP to a point with positive Y value on the XY plane of the new base coordinate
system

al
4 T_GRP_1s_RefPin

Calibration point

Transformation

W Origin

Perform TouchUp

=y Xads

Perform TouchUp

& Ll a
|| 5% | = ® el

Figure 34 Display TCP

73.2

e | BRI

l @ PM 6/2/2020 LOJ
“The logged-on user switched.

5 |_Actual position

Cur. tool/base
Tool selection
T_GRP_1s_RefPin
83{ T_GRP_25_12_Box

T_GRP_2s_1_Box

Pl T_GRP_25_2_Box

o
‘(
s

#BASE

Move the TCP to a point with positive Y value on the XY plane of the new base coordinate B
system

[
4 T_GRP_1s_RefPin ©

Reference tool

Galibration point Transformation
W Origin Perform TouchUp
B Xaxis Perform TouchUp &
a a a
‘ Touch-up ‘ ?g{fp';“ ‘ ‘ Save ‘

Tool setting verification

Verify that the settings are correct:

Change gripper orientation only, not position, by moving the robot in T1

mode.

1 Press any of the buttons marked red in the figure to hustle/
jogging the robot in any of the coordinate systems except the
JOINT coordinate system.
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2  The robot moves with the end of the pin in the same location just
changing the angle.

L& ¢ w o
—

S
‘(
B

Name: B_Pal_R

Move the TCP to a point with positive Y value on the XY plane of the new base coordinate
System

73.3 Pick point calibration

Calibrate BASE: B10, B_PP_1_RefP by using the three-point method
(see Fig. 29).

Note: Do not calibrate:
e B11-"UP_PP_1

as this pick point (1) is installed as a standard..

Don't calibrate B11 (B_PP_1) Calibrate B10 (B_PP_1_RefPoints)
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The pick point coordinate system is always located in the same way
independent of in-feed conveyor type.

1.Coordinate system
origin

2. X-axis

3. Y-axis

Figure 35 The three reference points

Let the end of the pin (reference tool) (A) come in contact with each of
the three fixed reference points (B), on the conveyor side beams (see
the figure below), in order (1-3).
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() = | A R (V) BEEA . [ 4 [« 2w -

I @ 1:54:14 PM 6/2/2020 KSS01376 ‘) I @ 1:54:14 P 6/2/2020 KSS01376 PN
cl g ctve commands nhibted LI cive commands infibited
1
t Tool/base management -

& _Tool/base management — - Edit base

BLPP_2_RefP

B2

B_14_nul

BIntert_1_RefP

BLinterl_1

© - B

LI @ 1:54:14 PM 6/2/2020 KSS01376 2
LI [ ctive commands inhibited
1
gement

Tool/base mansat

Name: B_PP_1_RefP

Move the TCP to the origin of the new base coordinate system

4 T_GRP_1s_RefPin

Transformation

) xaxis

W XY plane
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7.3.4 Pallet calibration

Left

Right pallet calibration - KUKA

Calibrate BASE: B5, "B_Pal_R_RefP", by using the three-point method.

Note: Do not calibrate:

. B6- "UF_Pal_R" (the base for the right pallet) The only difference
between B5 and B6 is the thickness of the reference pin.
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2. Side guide 3 Front guide

Figure 36 The three reference points for the right-side calibration

The gripper pin has to reach the floor level as the pallet coordination
systems have no reference points marked.

Point 1:
BASE origin, has no side guides to be touched.

1 Switch to WORLD frame.

X-axis:

2 Set the pin in vertical direction.

3 Touch the pallet front guide and the floor at the same time.
Note: Exact position alongside guide is not important.

4 Note value of X position.
Y-axis:

5  Set the pin in vertical direction.
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6 Touch the pallet side guide and the floor at the same time.
Note: Exact position alongside guide is not important.

7  Note value of Y position.

Origin:
8 Move the reference pin to points given for XandY and to the floor.
9  Touch up Origin calibration point.

Point 2:

X-axis:

1 Set the pin in vertical direction.

2 Touch both the pallet side guide and the floor at the same time.
Note: Exact position alongside guide is not important.

3 Touch up X-axis calibration point.
Point 3:
Y axis:

1  Set the pin in vertical direction.

2 Touch both the pallet front guide and the floor at the same time.
Note: Exact position alongside guide is not important.

3 Touch up Y-axis calibration point.

93 FLX1003780-05



a coesia company

= » 100

& 100

0" B

4
[

|+

FiexLink R

"
b LT

Intell | _ ] > 100
ol AHG

@ 145:27 PV 6/2/2020 L05 120 ; E C)

G @ 1:45:27 PM 6/2/2020 LOS 120 > = [
LI 11,2 jogged-on user switched from Operator to Administrator. : The logged-on user switched from Operator ta Administrator.
3
Tool/ba:

& _T00l/base management

B_R_ZERO

B_Main

B8.3_null

8.4 null

5 BPalRRefP

Transformation
X 50142mm
Y -65222mm
Z -83559mm
Assignment: WORLD

6 BPaR

B_Pal_L_Ref?

B Pal L

B.9_null
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010

101010

T_GRP_15_RefPin [4]
B_Main [2]

#BASE

Name: B_Pal R RefP

Move the TCP to the origin of the new base coordinate system

=y Xads

Calibration point. Transformation

Pesform Touchlp
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el

FLX1003780-05 94




7
FLEXLINK /

a coesia company

Left pallet calibration - KUKA

Calibrate BASE: B7 "B_Pal_L_RefP", by using the three point method.

Vi)

QN

7
L

Sww rvala &
© s
~

%
“l('\ \

z

Y
A

X
Note: Do not calibrate:
. B8-"B_Pal_L" (the base for the left pallet) The only difference be-

tween B7 and B8 is the thickness of the reference pin, pallet size
and orientation.

Figure 37 The three reference points for the left side calibration
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Use the same procedure as for right pallet calibration.

Use the reference points for the left side (see Fig. 31).

()| @ 12:47:06 PM 6/2/2020 LOS 120
| The logged-on user switched from Operator to Administrator.

) 1 BRZERO

B_Main

B_3_nul

B_4_nul

B_Pal_R_RefP

B_Pal_R

~) 7 BPalLRefP

Transformation
X 595.06 mm A -179.74°
Y  658.59mm B -0.05°
Z -829.89mm C -179.91°
Assignment: WORLD

v) 8 BPalL

~ 9 Bonml

~) 10 B_PP_1 RefP

v 11 BRI

Interlayer module calibration
The interlayer module is optional.

A local coordinate system for the interlayer is linked to the module; B16,
B_InterL_1. The X- and Y- axis is in the interlayer plane. The Z-axis is

perpendicular to the interlayer surface. The coordinate system origin is
positioned at the middle of the last EUR interlayer. The one picked last.
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735 User Frame recalculation

A recalculation will be performed automatically when the program is
started after a MASTER RESET procedure. After USER FRAME
calibration MASTER RESET procedure must be performed. This is
mandatory to trigger USER FRAME recalculation. In case it needs to be
performed earlier, for user frame verification; Trigger it by running the
FLT_PalBase_Recalc subprogram.

Available in FL_Maintenance_&_Test folder in the robot.

7.3.6 User frame verification

When each BASE is calibrated, verify that the calibration was
performed correct.

1 Switch to jogging and position measurement to BASE.

2  Select tool T4, T_GRP_1s_RefPin.
For example, if B10, B_PP_1_RefP is checked, The smart pad
should be set as in figure below.

FlezeLinke_RI20_KS_Irtell
(3) sall O . AR Y P TN

| @ 12:32:12 PM 10/7/2020 LOS 120

-981.43 [mm]

-631.04 [mm]

-267.14 [mm]

000010

T_GRP_1s_RafPin [4]

B_PP_1_RefP [10]
#BASE

Fiter: User

MNama ~ | Commart
J- WINDOWS-0BKD7BE (KRC:\) ~
: Ej FL_Gripper
|1 R interayrs
[;j (ARCHIVE:Y)
D FL_Maintenanca. ..

Ej FL_PATTERNS_...
o :
4

‘ mn ‘ 3

1 Objact(s) seected |0 Bytes |

Duplicate W |ﬂ w

|New‘sdect

Figure 38 Check of B10.
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Position the end of the tool reference pin close to the origin of the
BASE. Check the POSITION window where the values for X, Y
and Z should be close to 0 + /- 2 mm for good enough accuracy.

Move the robot along X-axis. The end of the tool reference pin
should follow the in-feed conveyor side beam, or in case of pallets
coordinate system, pallet side guide.
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8 Operation

Tools: N/A
Required
personnel:

v o AR

Be

iz
=

Caution: At abnormal operation of the machine contact the
maintenance team for intervention.

]

Machine operator tasks during operation

To run and use the machine the following task/requirements should be
met:

e During the normal operation work cycle the operator should con-
trol proper operation of the machine and intervene if necessary.

e  Stay in front of the HMI panel with the light towers in sight to be
able to react to different machine status.

e When exchanging pallets, with pallet jack, just enter the cell to
the front of the pallets.

. If other issues e.g. dropped boxes, check gripper suction cups
etc. needs to be handled the maintenance procedure should be
followed and the tasks needs to be performed in a safe manner.

8.1 Operating modes

During operation the machine and robot arm are set in AUTO mode/Ext.
Aut. and the operator is controlllng the machlne through the HMI panel.
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8.2 Control panel
Light signals address the state of the machine.

No. 3-6 controls one side each. The push buttons positioned on the left
side only controls the robot on the left side of the machine. Buttons on
the right side controls the right side only.

-
1 | -2 1. E-stop (Emergency stop)
0\@ Z ° 2. Trapped key
3| L -3
- 3 Reset
4~ —*  4start
O o s
9 e P
6\\0 O//G 6 Force pallet end
. J
JE No light
Definition of light symbols: Steady light
Flashing light
LEFT SIDE RIGHT SIDE
1 Emergency stop 2 Trapped key

Reset Secure palletizing area

Start Starts operation

Reset Secure palletizing area

Start Starts operation

Conditions met to start operation Conditions met to start operation
Operation started and palletazing Operation started and palletazing
Stop Stops operation, possible to resume 5 Stop Stops operation, possible to resume

Force pallet end End palletazion

6 Force pallet end End palletazion

Press for 5 sec to avoid accidental force pallet end Press for 5 sec to avoid accidental force pallet end

Force pallet end procedure

FLX1003780-05

performed Force pallet end procedure performed
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8.3 Light and sound signals

Light and sound signals addresses the state of the machine

2 1. Light HMI/PLC
3 5
/ g/ 4\_ 2. Central signal tower
—

3 Left signal tower

4 Right signal tower

Definition of light symbols:
<[ No light
Steady light

FLEXLINK

l LR

L Flashing light

Connection between HMI and PLC

No connection between HMI and PLC
Central signal tower

[red] Alarm is pending

[red] Emergency stop or robot in T1 mode

[yellow] Stopped cell- robot program paused or aborted- no product in in-feed conveyor or low interlayer
magazine

[yellow] Robot started palletizing
[green] Robot program is running
[green] Robot is ready to start palletizing

[blue] Robot in restarting process or both pallets are full and needs replacing

[sound] 3 sec, ready to start palletizing > press start /or restart after stop due to no product in in-feed con-
veyor

[sound] 10 sec, alarm is pending

LEFT SIDE RIGHT SIDE
Signal tower 4  Signal tower
B [green] Ready for palletizing [ [green] Ready for palletizing
[yellow] Pallet full and ready to remove [yellow] Pallet full and ready to remove
Pallet full, exchange. Opposite pallet almost full. Pallet full, exchange. Opposite pallet almost full.
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8.3.1 Light signals; IXON router

Light/LED status. The router has two LEDs to indicate the router status.

The light signal will be either steady, flashing or pulsing.

1

! xon ?2

- <

Signal LED

Activity LE

O

N4
- N —
S 1N

2N

NV
1}
2N

N

1.Signal LED

2.Activity LED Steady
Flashing

Light status:

1-6 x flashing pulses

[blue] Initializing cellular mode

[red] x1 No reception or unable to connect to network
(APN or SSID may be incorrect)

[red] x2 Invalid PIN or PUK required
(a phone to unlock SIM card with PUK is required)

[red] x4 Invalid or missing SIM card
[red]  Connected-poor reception
[purple] Connected- medium reception

[blue] Connected- good reception

[red] Booting (may take 1-2 min) or not yet registered

[red] x1 Waiting for internet access
[red] x3 LAN/WAN conflict (conflicting subnets)

[red] x4 Removed from platform (re-insert USB flash drive to
register again)

[red] x5 Previously registered to IXON cloud
(remove from IXON cloud and register again)

[blue] x1 Connecting to IXON cloud

[blue] x2 Setting up VPN connection

[blue]  Active VPN connection to IXON cloud
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8.4 HM| Dashboard

The following section describes the HMI dashboard and its functions.
The operator will operate the machine by the HMI panel, with interfaces
for function and existing control logic.

Main dashboard- The following figure shows the functions reached
from the main screen. See the functions in each section.

Production info. shift: 1 == 8.4.05

Box: 60 / 80 Box: 0/80 &';5 8406
Pallet: 0 @ Pallet: 1 @ A 84.0.7
Time to end: 1m:30s Time to end:6m:31s e‘ 84.0.8
Pallet setpoint: Al Ot E’:l 8.4.0.9
a4 8.4.0.10

748.4.0.1

1+48.4.0.12

oet ©)8.4.0.13

0.00 % ©)8.4.0.14

»48.4.0.15

) 8.4.0.16

Robot program: Paused State: Manual Mode 9
(© 5/13/2020 1:23 PM

T s L (@ toan (1= Men

8.4.0.1 84.02 8403 8.4.0.4

Ty

r=A
1 Production info. shift: 1 h i I
1
\ Box: 60 / 80 ‘ Box: o/V
RS ] 3
! /
| Time to end:1m:30s Time to end:6m:31s ¢, I
! Pallet setpoint: ‘ +0, | orr RO 4
—_
1 T
! =
1
| o~ 5
1 —————
L]
1
! OEE
: = 0.00 % 0 6
| - |
1
s L=
Robot program: Paused State: Manual Mode Speed: +100 - 7

©5/13/2020 18

- e — .\-’ - e
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1 Box counter for each side.

2  Pallet counter for each side.

3  Estimated time for a full pallet at each side.

4 Turn on to see the remaining pallets until set target is reached.
Machine will stop when target is reached.

5  OEE (option that will appear here if included).

6 Palletizing progress for left and right.

7  Showing status of robot program.

8.4.0.1 Conveyor

=
FLEXLINK' 4

Conveyor Status

@ Pick point Conveyor Running
@ Section 1 Conveyor Running
@ Section 2 Conveyor Running
@ Pick point Conveyor Fault
@ Section 1 Conveyor Fault

@ Section 2 Conveyor Fault

@ Pick point First Box Sensor
@ Pick point Second Box Sensor
@ Section 1 Start Sensor

@ Section 1 Section Sensor

@ Section 2 Section Sensor

3 . b =]
Robot program: Paused State: Manual Mode Speed: +100 . . ©5/13/2020 1:29 P4

L Home ) G ) | Gripper ) _ Indicators ) | Interiayers ) /a Login /55 Menu

ISk RES NN ] iy

£
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8.4.0.2 Gripper

Gripper Status

@ Gripper vacuum sensor section 1
@ Gripper vacuum sensor section 2
@ Gripper vacuum valve section 1
@ Gripper blow valve section 1

@ Gripper vacuum valve section 2
@ Gripper blow valve section 2

\
OO8 11

~)

Robot program: Paused State: Manual Mode Speed: +100 © 5/13/2020 1:30 PM

o ) (oo ) (o ) (mtmon ) (e ) (@ roon )= w

8.4.0.3 Indicators

7 :
FLEXLINK®

Indicators Status

@ Left start button @ Right start button
@ Left reset button @ Right reset button
@ Left FPE button @ Right FPE button

O Estop cetral
~ @ Estop infeed

ﬁ O Estop interlayers

(O system shutdown button

@ Interlayers doors release

@ Interlayers reset

Ik RE K- 2

)

Mode: Auto State: Aborted [
® 20200602 07:20
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8.4.0.4

7 :
FLEXLINK’ 4

Interlayers Status

1 m
i =

@ Door Open

@ Door Closed
@ Door Locked
@ Door Unlocked
@ Platform Up
@ Platform Down
@ Size EUR

@ Size IND

ORI B P

e

. . e
Robot program: Paused 8 @® 5/13/2020 1:39 PM

/ﬁ Login’ /QE Menu

8.4.0.5 Robot config.

Create, manage and upload machine palletizing patterns.
See instructions in Section 8.9.

e

CREATE A NEW PALLET PATTERN

VIEW SAVED PALLET PATTERNS
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8.4.0.6 Adjustments
Allows for adjustments in X,Y and Z direction for:

e  Picking position at in-feed conveyor.

e Delivery position at left and right pallet

Conveyor
Pick Point
Offset l -
1E= 1
| -

Box/Pallet
Hight Adjustment

)

© flexlink
(©5/13/2020 1:40 PM

(@ Logout (= Menu

7 :
FLEXLINK' /

Conveyor

Pick Point ==
Difset .
1EH
= -
(U
% 5
—
-
Box Height Offset: 00.00 mm
~;
X‘ Pallet Hight Offset: 00.00 mm *

£

© flexlink
©5/13/2020 1:41 PM

ﬁ Logout) (:= Menu
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flexlink
©5/13/2020 1:41 PM

T T T o ) Laee ) Lo ) [ gout] (1= Menu

Robot program: Paused State: Manual Mod

8.4.0.7 Alarms

Information if an alarm goes off.

FLEXLINK

20

20

1:38:29 PM_5/1.
5/13/20:
1:38:29 PM 5/13/2020
NA303  1:38:29PM 5/13/2020
NA300  1:38:29 PM 5/13/2020
NA420  1:38:29 PM 5/13/2020
NA 45 11:37:02 PM 5/12/2020

Stop - Active
- Aarm

1524.2_70X2:8:Trapped Key - Active

Robot-E-Stop Active

Robot-T1 Manual Mode

Left Scanner interrupted

Error: Safety program: F-1/O channel passivated...

ccococoo

flexlink
©5/13/2020 1:42 PM

T e e o e ) (@ tosout) = ens

Robot program: Paused State: Manual Mod
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8.4.0.8 Alarm history

List with information of former alarms with time, date, type etc.

5/13/2020 . mergency Stop - Active
5/13/2020 156.3_29X2:3:Ar Preparation - Alarm
5/13/2020 1524.2_70X2:8: Trapped Key - Active
5/13/2020 Robot-E-Stop Active

5/13/2020 Robot-T1 Manual Mode

5/13/2020 Left Scanner interrupted

5/13/2020 Warning robot arm battery to be replaced
5/13/2020 Replace robot arm battery

5/13/2020 Warning perform Ar Discharge

5/13/2020 Perform Ar Discharge !

5/13/2020 Warning J6 Ol to be changed

5/13/2020 Robot J6 Oi change !

5/13/2020 Warning J1-J5 Oi to be changed
5/13/2020 Robot J1-J5 Oi change !

5/13/2020 Warning robot controler battery to be replaced
5/13/2020 Replace robot controler battery

5/13/2020 Warning air preperation fiter to be replaced
5/13/2020 Change ai preperation fiter !

5/13/2020 Check blow valve section 2

5/13/2020 Check blow valve section 1

5/13/2020 Check suction valve section 2

5/13/2020 Check suction valve section 1

5/13/2020 Check suction cups section 2

5/13/2020 Check suction cups section 1

2 PM 5/12/2020

2 PM 5/13/2020 156.0_71X1:9:Emergency Stop - Active

2 PM 5/13/2020 156.3_20X2:3:Ar Preparation - Alarm

2 PM 5/13/2020 1524.2_70X: apped Key - Active

2 PM 5/13/2020 Robot-E-Stop Actve

23IITIIIIIITIIIIIIIIIZR

1
1;
T
1;
1;
1;
1;
1;
1;
1;
1;
1;
1;
i
1;
1;
1;
.
1;
1;
1;
1;
1;
1;
1;
1;
1;
1
1
1;

@ flexlink

Robot program: Paused Mode: T1 State: Manual Mode Speed: +100 ©5/13/2020 1:42 P14

_ Home ) [ conveyor ) [ cripper ) | mdicators ) (_ mteriayers )

8.4.0.9 I/0 status

Switch to manual to turn on and off segments/functions of machine
parts.

1 Auto/ Manual
e  Conveyor segments, Fig. 39

e Suction cup functions, Fig. 40

¢ [ndicators, Fig. 41

Intellayers sizing quide
15102.1_10085H1:2:Emergengy St

Conveyor Manual

e

© flexiink
© 20200602 07:21

_ Home ) [ conveyor ) [ cripper ) | mdicators ) (_ mteriayers )

Figure 39 Conveyor segments in display 1; Auto/ manual
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Gripper Manual

Conveyor ) et e Go to pick pos. G Lt
. A \ % =) © 20200602 07:21
Home ) conveyor | Gripper ) Indicators ) Interlayers )

Figure 40 Suction cup functions

Indicators Manual

@ Left start button @ Right start button
@ Left reset button @ Right reset button
@ Left FPE button @ Right FPE button

O Estop cetral

@ Estop infeed

© Estop interlayers

O System shutdown button

41

@ Interlayers doors release
@ Interlayers reset

Conveyor | Gripper ) Interiayers | Testindicators | Auto ) =
= = = i © 20200602 07:22
N ~ N N /
Home. —— Gripper Indicators Interlayers ﬁ Logout/ (i= Menu

Figure 41 Indicators

FLX1003780-05 110
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Interlayers Manual

QOR[N SG PN

£

Conveyor | Idicators | Gripper | Go to pick pos. ) Auto O e

O 20200602 07:22

\7 Hol; 7 ;weyoj h 7 Grip;r 7 Indicators ) | mnteriayers h

Figure 42 Interlayer

8.4.0.10 Pack ML

The PackML shows the machine status.
Note: |s only available in Auto mode.

7 :
FLEXLINK® A

o T T

' !
(e)
k Idle H Starting HT Execute |H Completing H Complete w

I | ]
s B e B == B = |

o lo 0

‘ Stopped \r—E‘ Stopping \‘ ’J Clearing \r——k Aborted H Aborting w

QORGP M

#)e

Mode: T1 State: Manual Mode

GrrE e e s
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8.4.0.11 Statistics

Shows annual-, monthly-, daily- and PackLM status.

NA 100

7 :
FLEXLINK® 4

Availbility Performance Quality OEE Efficiency

B
¢
3.53% 28.88 % 100.00 % 1.02% 0.01% E
i s

L
104

Time Statistics Production »
Actual Work Time:  0:17:58: 09 Box Total: 120 ¢
Emergency Time: 0:00:01:22 Box Reject: 0 @

Suspend Time: 0:16:13:38

Stop Time: 0:01:05:04 Year: 2020 Q O

£

@ flexlink
©5/13/2020 1:45 PM

Availbility Performance Quality OEE Efficiency
=
¢
11.76 % 28.88 % 100.00 % 3.40 % 0.01 % =
a 1 8
L
1
Time Statistics Production -
Actual Work Time:  05:23:51 Box Total: 120 Box Reject: 0 *

Emergency Time: 00:01:22
Shift: 2
Suspend Time: 03:48:30
Stop Time: 00:55:54 Day: 12 O O

| oee-paiy )  oee-monthy ) | oee-mmal ) [ pacam ) © Gz

©5/13/2020 1:44 P10

£

(_ wome ) [ coweyor ) [ empper ) [ ndicators ) [ nteriayers ) /:/EMTUJ
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a coesia company

NA 100

FLEXLINK

Per Quality OEE Efficiency
3
=
¢
3.53% 28.88 % 100.00 % 1.02% 0.01 % 5
. —
i
]
1
Time Statistics Production
g &
Actual Work Time: 0:17:57:53 Box Total: 120
Emergency Time: 0:00:01:22 Box Reject: 0 @
Suspend Time: 0:16:13:22

Stop Time: 0:01:05:04 Month: 5 Q O

£

© flexlink
(©5/13/2020 1:44 PM

,
= Menu

FLEXLINK

PackiL - State

Fl
H
g
g
1
g
g

Time cummulative

TImein state [%]

STOPPED

EESE

w
H

UNSUSPENDING

COMPLETING

CoMPLETE

§
H

ABORTED
cLEARTNG
STOPPING

[ |
=
=
Ea

- | ~
e o
- | @
[« | 0)

PackL - State Time from Last Startup Time cummulative Time in state [%]

Production

El
L
. “‘

Stopping

g
El

- E =
OFE-Daly ) | OFE-Monthly ) | OFE-Annual ) PackmL gslf:;‘;:;';; e

(__ Home h [ conveyor h [ cripper h L mdic;ors Y | mnteriayers h /E

8.4.0.12 Maintenance

See Section 11
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8.4.0.13 Help

Manual, electrical- and pneumatic diagrams and spare parts are
available here.

7 :
FLEXLINK® 4

HH
A
(]
2
;—l/
e
®
®

Manual Electrical Diagram Spare Parts Pneumatic Diagram

£

Robot program: Paused Mode: T1 State: Manual Mode : © flexink
© 5/13/2020 1:47 PM
e ) G ) (oo ) o ) s T el

8.4.0.14 Information

Shows the machine plate.
See Section 1.2 for machine plate position.

8.4.0.15 Configuration

Configuration page

Configuration

Robot goto transport Robot goto service

Robot program: Paused Mode: T1 State: Manual Mode Speed: +100 © flexlink
©5/13/2020 1:48 P11

(__ Home h [ conveyor h [ cripper h | indicators h | mnteriayers h
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Date / Time

Units: Metric (mm)

Current Date / Time: 2020:05:13  12: 5

setpate/Tme:  EE0- (3-8 m::

140

Robot cell production date: 2019: 01:01 00 : 00 : 00

setvate/Tme: (- -0 (0-D- 0 RO

Robot program

Safety Curtains - Aligment lasers

Left aligment switch Right aligment switch

Robot program: Speed: +100

(__ Home h [ conveyor h [ cripper h | indicators h | mnteriayers h

115
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FLEXLINK

@@ﬁ-{UUQth

#)e

© flexlink
(©5/13/2020 1:50 PM

7 :
FLEXLINK® 4

OOl

e

@ flexlink
©5/13/2020 1:51 PM
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OEE- set information required for OEE statistics

Date / Time

Number of shifts: 3 A V
Format: HH:MM [24h clock]

shift 1 - start: (@3:( ena:(@D:(0
shife2 - start: (:[0 ea:(5:0) 20
shife 3 - start: (@3- eo:(3:00 2D
Ideal Cydle Time: [s] =D

eeoe
OO 1[Gl W

© flexlink

: e : +
Robot program: Paused State: Manual Mode Speed: +100 ©5/13/2020 1:50 P

(__ Home h [ conveyor h [ cripper h | indicators h | mnteriayers h
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Robot go to service position

FLEXLINK

Configuration

Do you want robot arm to goto service position

OOl

Robot program: Al G Lt
Q 20200602 07:24

7 :
FLEXLINK® 4

Configuration

Robot goto service pos. in progress

OOl

Robot program: Al

Home [ conveyor h [ cripper h | indicators h | mnteriayers h
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Robot go to transport position

Robot progra

Robot progra

(__ Home [ conveyor h [ cripper h | indicators h | mnteriayers h

A

A

Mode: Auto

Mode: Auto

Configuration

Do you want robot arm to goto transport position

State: Abos =
© 20200602 07:23

(@ e

7 :
FLEXLINK® 4

Configuration

Robot goto transport pos. in progress

OOl

State: Abor O,
© 20200602 07:23
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Robot master reset, see Section 9

Habot program: Paused State: Manial Mode Speed: +100

e e e e

8)

Configuration

Stabot program: Paused State: Manial Mode Speed: +100

) [ cemeper ) [ L | | imdcstors | | intertwyers |
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8.4.0.16 Users

Manage account for users to perform maintenance etc.

7 :
FLEXLINK' A

Logoff time

CIck- RN 1

£

'® flexink

Robot program: Paused State: Manual Mode Speed: +100 s e e

T e e ) e ) Lo B osout] (= mew

8.5 Visual inspection

Perform a visual inspection according to Section 11.1 in Maintenance
section.

8.6 System launch

1 Open the Robot Config and choose or create the product pallet
pattern.

2  Load the pattern and product from the Robot Config software to
the robot controller.

3  Check that the robot arm is in "Auto/Ext.Aut." mode.

If not: Fanuc- set the robot controller to "Auto" mode.
KUKA- change to "Ext. Aut." on robot arm smartPAD.

4 Set the speed to 50% on the HMI panel.
Note: Start with 50% to confirm box quality. If the speed is set to
100% the boxes might be dropped due to poor quality of the box.

5 Make sure no one is in the No entry zone.

6 Reset by pressing the "Reset" buttons on each side of the panel
(Section 8.2).

7  Press the "Start" buttons on each side of the panel to start
palletize (Section 8.2).

8 Increase the speed when the first layer is palletized without
errors.

120
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8.7 Stop

The machine can be stopped both intentional (by operator) or accidental
(caused by outer factors).

Possible situations are defined in the following list:

8.7.1 Intentional stop

The operator can stop the machine at "End of work".
The machine stops when the intended quantity of pallets are reached.

8.7.2 Normal stop

Press "Stop" on one side and machine will stop the work on that specific
side.

When "Stop" is pressed the robot arm will stop, the vacuum will still be
on, but the conveyor stops.

To restart after stop: Press "Reset" followed by "Start"

8.7.3 Emergency stop (E-stop) -Only used for emergencies

Caution: Only use the E-stop for emergencies to avoid
unnecessary maintenance problems.

]

Press one of the "Emergency stops" and all activities will stop. The robot
is stopping with a cat 0.

Vacuum remains and the products will be held by the gripper. The
button remains pushed in (activated) until a reset is performed.

To restart after stop:

1 Eliminate the cause of the E-stop.

2 Pull back the button pressed if necessary.
3 Press "Reset".
4

Press "Start" when the machine is ready.

121 FLX1003780-05
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8.74

Accidental stop

The following reasons will cause an accidental stop.

Electrical outage
The machine stops immediately at loss of electrical power.

The compressed air valve will switch off and slowly reduce the ac-
cumulated pressure in the backup tank. The products will drop
down from the gripper after a few seconds.

To restart after stop:

D> o0 A WwN

Turn the machine on.

Perform a master reset. See Section 9.
Make a visual inspection. See Section 11.1.
Load the "Pattern and Pallet".

Press "Reset".

Press "Start".

Pneumatic outage
The machine stops immediately at loss of pneumatic power.

The compressed air valve will switch off and slowly reduce the
accumulated pressure in the backup tank. The products will drop
down from the gripper after a few seconds.

To restart after stop:

1

2
3
4
5

Return the pneumatic power.
Press "Reset".

Press "Force pallet end".
Load the "Pattern and Pallet".

Replace the pallet.

Press "Start" for the opposite pallet.

Circuit protection device

Components designed to protect the circuits of the machine, usu-
ally switches. The circuits positioning is due to electrical and tech-
nical requirements.

To restart after stop:
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A skilled electrician needs to check the system to know why and
what switch was interrupted.

Perform a master reset. See Section 9.
Make a visual inspection. See Section 11.1.
Load the "Pattern and Pallet".

Press "Reset".

Press "Start".

Entrance crossed- safety scanner activated.

Remove the cause of interruption.
Press "Reset".

Press " Start".

Entrance crossed - safety light curtain between pallet and robot
zone.

Remove the cause of interruption.
Press "Reset".

Press " Start".

Exchange pallets

A steady yellow light from the side signal tower indicates ready for
exchange.

A flashing light; opposite pallet will be ready for exchange.

Pallet exchange procedure:

1

2
3
4
5
6

Remove the indicated pallet with a pallet jack.

Place a new pallet in the empty nest.

Leave the zone as soon as the pallet is in place.

Make sure no one is in the No entry zone.

Press the "Reset" button (for the pallet exchange side).

Press "Start" (for the pallet exchange side).
The robot will automatically palletize on the new pallet.
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8.9

8.9.1

Robot configuration and pattern setting

Pattern creation

Create a pattern:

1

8.9.2

77175295
10/20/2020 8:07 AM

FLX1003780-05

Select the top right icon in the menu on the HMI, in RoboConfig
software.

Connect any web browsing capable device like tablet, laptop,
smart phone to RI120 internal WiFi network.

Note: This way it is possible to open the same application web
interface, without interrupting HMI normal operations.

Use WiFi SSID: FlexLink_RI20_xxxxx. (xxx = the machine serial
number).

Use password: flexlink

Type the following address in the web browser:
192.168.1.11:5567/
Note: This address can be scanned as a QR code in RobotConfig

“About Robot Config” menu.
- L
[=] s+ [a]

Pattern transfer from Robot config. application to robot
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Fanuc transfer settings:

Hostname / IP address: 192.168.1.13
Port: leave empty

FTP transfer mode: Passive

User: flexlink

Pass: ckm25f

Send pattern to robot
192.168.1.13
Port

FTP fransfer mode

Passive

flexlink

KUKA transfer settings:

Hostname / IP address: 192.168.1.13
Port: leave empty

FTP transfer mode: Active

User: flexlink

Pass: ckm25bf

Send pattern to robot

192.168.1.13

Port

FTP ransfer mode
Active

flexink

A message will be displayed at the bottom screen to confirm the

pattern has been successfully transferred.
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8.9.3 Pattern activation in robot

The transferred pattern is stored in robot memory, but not necessarily
used yet.

At first, previous pallets have to be finished according to previously
selected pattern. Newly transferred pattern can be used by robot,
instead of previous one, only if certain conditions are met.

Pattern activation condition for Fanuc robot:

Robot running in AUTO mode.
Both pallets have to be in one of below states: (any mix possible)

e  Pallet not present.
e Pallet present but empty.

e Pallet present, ready to be exchange, indicated by yellow light on
the side signal tower.

Pattern activation condition for KUKA robot:

e Robot running in AUT. Ext. mode.
e Both pallets removed. New, empty pallets, not present.

¢ Robot is not at transport position.

8.9.4 New pattern testing

When starting palletization of a new pallet pattern, not tested before,
there is a risk of collision, as box dimensions or pattern layout could be
set wrongly.

1. Run with speed below 40% to observe the robot performance. The
speed can be adjusted on HMI visualization.

2. Adjust the suction cups if needed (if the new boxes differ).

3. Select “Go to pick pos.” and run the robot as usual.
Note: The gripper will stop a few centimeters above the box and switch
to PAUSED state.
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Warning: Remove the trapped key before entering the robot
working area when AUTO mode is selected and keep the
key with you while inside the robot cell.

]

4. Enter the cell and adjust the cups. The box in pick point position can
be used as a reference.

5. Start the machine; reset safety circuits, press start buttons and the
robot will continue.

8.10 Machine shutdown

1 Wait for the final pelletizing operation or press “Force end’

2 Press “Windows' next to the Main power switch and wait for the
window to close.

3 Switch off the machine with the “Main power switch”

127 FLX1003780-05



7
FLEXLINK J

a coesia company

FLX1003780-05

9 Master reset procedure

Caution: The master reset procedure should be
performed only by trained personnel with knowl-
edge of how to set the robot to T1 manual mode.

]

The procedure sets the system back to initial start settings. All
products in the gripper will be released and the pallet product count will
be erased.

The reset procedure below explains an example of a master reset
procedure where a box, with higher dimensions than defined in the
packing pattern, is handled by the robot.

This results in a collision problem when the robot is trying to stack the
box lower than what is possible.

The robot collision detection will stop the robot and display: collision
error.

1. On/off switch
2. Emergency stop button

3. Dead man switch/ enabling switch
(right/left)

Figure 43 Description of tech pendant functions for Fanuc
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1. On/off switch/smartPAD
disconnection

2. Permission switch

3. Emergency stop button

4. Dead man switch/enabling switch
(right/left)

0000 0008

Figure 44 Description of SmartPAD functions for KUKA

The dead man switches (3 Fanuc/ 4 KUKA) are part of the safety
system. When the system is set into T1 mode the robot will only move
when one of the switches is pressed down to its middle position. The
robot will stop if the switch is released or pressed all the way in. There
are two switches one for left- and one for right handed.

Follow the procedure to recover from the situation:

1 Remove The Trapped key from the panel. The key is found at the
top right corner next to the front HMI panel. (see Fig. 45)
Note: Now the safety system disables any robot movement in
AUTO mode.

Warning: Keep the key with you. The robot will not
be able to start as long as the key is removed.

]
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Figure 45 Trapped key position at the sides of the HMI screen

T1 mode

2 Switch the robot to T1 mode, with a speed limited to max. 250
mm/sec.

a) Fanuc Robot; Rotate the switch on the front door of the robot
controller. See Fig. 46a.

b) KUKA robot; Rotate the permission switch on the SmartPAD.
See Fig. 46b.
Note: The robot is now set to manual mode.

il : —
a) Fanuc b) KUKA

Figure 46 Rotary switch for T1 and manual mode a) Fanuc b) KUKA

3 Fanuc: Open the front wall door and take out the tech pendant.

4 Fanuc: Turn the Teach pendant to ON.
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5 Press one of the Dead man switches, on the back, to its middle
position.
Note: If the switch is in any other position the robot will stop.

Fanuc KUKA

6 Move the robot (or gripper), manually by jogging, out of collision
position.
Note: If the collision alarm went off it can go off again while
moving in T1 mode.

7  Move the robot to one starting position:
e  (Center of left pallet, above products.
e Center of right pallet, above products.

e  Picking area, above product.

Note: Required accuracy is approximately = 150 mm horizontally and
vertically between 0,5- 1,8 m above floor level. Later when setting the
robot into AUTO/Ext. Aut. mode it will move to the start position.
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Reset the program on the HMI main screen:

8 Press the Reset button at the HMI main screen (see Fig. 47).

L7
FLEXLINK A

H
A
¢
=]
~
el
@
®

Configuration
| — |

Tlexlink
Bohod program: Passed State: Manual Msde Specdd: +100 Iﬂ s

(= | | pre - _ Per— |_._ Interkry=rs |

Figure 47 Location for reset.

Note: The reset will force the program to restart.

AUTO mode:

9  Turn the Teach pendant to OFF
10 Return the tech pendant to its position behind the front door.
11 Switch the robot back to AUTO mode on the robot control panel.

12 Make sure no personnel or objects such as, tools, packaging
material etc. is in the robot working area.

Warning: The operator is responsible to make sure
no one is within the robot movement range when
resetting the safety circuits.

/1
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13  Press the "Reset" buttons located on each side of the HMI screen.

Press both blue buttons to restart both sides of the robot cell. A
blue light will appear.

- //
&

-
O
O
o

J

14 Reduce robot speed to less than 30% by pressing the speed
adjustment at the bottom menu.

Note: All conditions are not defined after a reset and because of
that the speed needs to be reduced.

1 I
32 P53 55 3 i S

/ FLEXLINK J

Production info. shifi: 1

Bz 60 1 AD o 0 80

paver:o  [[EEERN  Pollen1
Tinee to end Lo 305 e to end:

Qegrullapiln

15 Start the robot, by pressing the "Start" buttons (see below).
Note: The robot will start its program from the first line.

- //
%“
@’J

Figure 48 Start buttons on the HMI panel
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16 Change both pallets, with or without products. Pallet exchange is
indicated by the yellow light on the small signal towers.

When the palletizer have new, empty pallets the palletization can
continue.
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10 Interlayer refill procedure

The following procedure needs to be followed to refill the interlayer
module with cardboard. See Section 2.4 'Interlayer module’, Fig. 12 for
interlayer description.

1 Press the "Request interlayer refill” button on the control panel
(no.4 in Fig. 12).

2

3 Open the side door.

R | )12
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4 Pull out the interlayer guide with brush.

Position 150 pcs of interlayers (3 mm thickness) on the platform.
Push the interlayer guide back.
Close the refill door.

Lift and lock the securing pin (no.1 step 2).

© 00 N o o

Press the "Reset" button on the interlayer control panel to activate
the local safety system.

10 Press "Reset" on the front panel.

11 Press both "Start" buttons on the front panel.

136



7
FLEXLINK /

a coesia company

11 Inspection, Maintenance and
Cleaning

Inspection, maintenance and cleaning needs to be performed regularly
to keep the machine in good condition. Follow the described
procedures with given intervals. Some complex procedures are left out
from this document as this needs special competence, contact your

local FlexLink office for service.

DANGER: If it is necessary to remove any safety device dur-
ing maintenance, the risk should be assessed, and suitable
measures should be taken.

DANGER: Unauthorised personnel are not allowed in the
area of maintenance during activities described in this sec-
tion.

Caution: Mark machine with a sign that maintenance is
ongoing during maintenance.

Caution: Clean any grease or oil leakage on floor immedi-
ately to avoid slip accidents.

> > >

—_—

1.1 Visual inspection:
This procedure can be performed by unskilled personnel/ operator.
Schedule:

The following tasks/ procedures should be performed every 8 hours or
before production start.
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Procedure:
Visual inspection

1 Remove the trapped key (1) and keep it on you until the inspection
is finished.

B

(=]

m=n e=wv7n ANz
2 Make sure to have visual access to the robot arm.
3 Remove empty pallets.

4 Check the pressure of the pressure regulator on the back panel.

The pressure should be acc. to set pressure in Section 6.2.3)
T

5  Check the lamps/ signal tower

A 100 1:38:20 PM0 20 156.0 71
s P

@ Left start button @ Right start button
@ Left reset button @ Right reset button
@ Left FPE button @ Right FPE button

O Estop cetral
ki @ Estop infeed
. @ Estop interlayers
O System shutdown button
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Check all indicators according to the following procedure:

a Press I/O status (1).

b  Press "Auto/ Manual" to switch to manual mode (2).

¢ Press "Test indicator" and it will remain on for 20 sec. (3).
d Press "Auto/ Manual" to switch back to automatic mode (2).
6 Visual inspection; check the condition of the following:

Note: Contact the technical maintenance team is any damages or
wear are found.

a Suction cups

b  Pneumatic tubes

1. Plastic tubes
2. Suction cups

3. Pneumatic tubes

¢ Safety guards
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d  Polycords on conveyor
o

Check the machine for foreign objects. Remove if found.

e Visible components of the machine

Make sure there are no persons in the No entry zone.

© o0

Put the trapped key back in its position (1) in the machine and turn

T
5 i)

=N Ev7n e

10 Press the two "Reset" buttons (2) to reset the robot operating
zone (No entry zone).

The machine is now ready to palletize.

1.2 Input /output panel

"10" is embedded in the HMI and allows to trigger the machine
elements manually. The panel is secured by password and is only
accessible by Advanced operators.

Sections able to trigger:

e  Conveyor rollers
e  Gripper suction cups
¢ [ndicators

* Interlayer module
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Press I/O status on the HMI screen.

Login to “minimum required maintenance”
Press Auto/ (Manual) to switch to manual mode.
Press the element to be triggered.

Press Manual/ (Auto) to switch back to auto.

Conveyor rollers

Section 1, 2 or 3 can be triggered. Press on section number to trigger.

7 :
FLEXLINK® S

Gripper suction cups

Blow or suction can be triggered. Press 1 or 2.
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Indicators

Press test indicators and the indicators will be on for 20 sec.

7 :
FLEXLINK' 4

@ Left start button @ Right start button
@ Left reset button @ Right reset button
@ Left FPE button @ Right FPE button

O Estop cetral

@ Estop infeed

@ Estop interlayers

O System shutdown button

.
«:

Ja | @ Interlayers doors release
-

@ Interlayers reset

1.3 Lock out, Tag Out Procedure

To start maintenance the following procedure needs to be performed:

:

1 Press the shut down button (1) to switch off the HMI.
Note: Wait until the screen turns black and the "Shut down"
button stops blinking until proceeding to the next step.

2 Switch off and lock the electrical switch with padlock (2).
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3 Release all remaining pneumatic energy at the back panel.

a Cut off the pneumatic energy from external sources ("a" in above
figure) and lock by padlock

b  Release the remaining pressure ("b" in above figure).

4 Mark the machine with visible signs that the machine is closed for
maintenance to make sure no one starts the machine.

5 The machine is ready, and it is safe to perform maintenance.
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Tools:

R

equired

personnel:

P

o]

E:

B> >

Maintenance

3,4,6,10,12 10, 13, 15, 18,
mm 24,26, 46 mm

Advanced
i— ii operators

W y
- S M

Caution: The tasks in this section should be performed by
Advanced operators.

Caution: Only use spare parts from spare part list.

Caution: Replace parts where necessary if nothing else is
stated.

Caution: Maintenance should be performed in adequate
lightening.

Caution: Make sure tools are in perfect condition and
equipped with isolation handles. Make sure measurement
instrumentation cabling and wiring have no signs of dam-
age.

Caution: Make sure the Tag out procedure is completed
before any activities are started. See Section 11.3
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11.5 Maintenance schedule RI120- KUKA robot
arm version

Ouraton 0 quanity | where | Bywno | DAl | Weelly | MOMB |y veor | ovears | svears | avears | svears | 6Years | 7vears | sYears | oveas | 10years
Check for external damage 2 @
Completeness of guards 2 @
% |Check suction cups condition o 2 @
% Check gripper tubbing condition 2 @
g Lamps / signal tower test 2 <@>
d Check system pressure " 2 @
Check policord belt " 2 OX
Checking gear leakage 2 @
Clean optical surfaces Scanner / Light curtains 5 @
Clean optical surfaces of all optical sensors 5 @
Clean optical surfaces HMI 1 @>
Remove dust & chips 5 @
o General cleaning for chips, debris, dust 5 @D @ <@ @ O @ @ @ @D @
;E Clean ejektor nozzle 15 @ @ @ @ @ @ @ @@ @ @
© Clean interlayer module 10 @
Remove condensate from pressure regulator 5 @ @> @ @ @ @ @ @@ @ @@
Remove tank condensate 5 @ @> @ @@ @ @ @ @ @ @
Cleaning control cabinet cooling fans 5 @
Cleaning robot controller’ cooling fans 15 @
Deep check for external damage 5 @ @@ <@ @ <@ @ <@ @ @ @>
- Check gas spring leaks 5 @ @ <@ @ <@ @ <@ @ @ @
‘% Check robot connection cables 5 <@
E Check and if nessesery tighten the gripper bolts 15 @ @ <@ @ @ @@ <@ @ @ @
o
-% Check Robot arm Cables 10 <@ <@ <@ @ <@ O <@ @ @ <@
B |Water, humidity check 5 @ @ | @® | @ @ @ | @®»@ | @ | @ | ® | ®
* Check and retighten robot / pedestal bolts 15 @ @ <@ O <@ O <@ @ (O <@
Check filter in pressure regulator 5 =V KO @ <@ > @ O <@ O O @
Replace filter in pressure regulator ) Q%
° Replace of selenoid valves = A 50
E Replace suction cups @ 8_ L @
% Replace conveyor policords ? %‘ e Qq"
= Replace Robot pneumatic tubes (0] e 60
Software updates g [—
Technical Inspection 3 ALL | msaa SO IO IO >3 BRSO X IO 2R BRSO I IO - IO X IO IO 2
Minor Electrical maintenance B ALL |l 66 o"o 30 gﬂ 0%
Major Electrical maintenance “é ALL | Waas é" 50
p 2 )
oo AT o ooy R L & bl
motor A2 o oo =3 N R b & &
i 2 )
e e R & &
p = )
§ |motor s oot ol B L b & bl
E " )
3 [ ety o 3| m | 7 == & &
2 ! - ) )
e S g [ [ o [== & & & ¢ ¢
Oil change, gear unit A1 ® < 12L 8 | mama &0 &
Oil change, gear unit A2® 8 08L 4 (WSR3 Q“Q 69
Oil change, gear unit A3® 3 032L 5 | mamaax & &
Oil change, gear unit A4® E 0,32L 6 Ll go 64:
Oil change, gear unit A5 o 014L | 7 | e & &
Qil change, gear unit A6 023L 2 R & o & 6’0 QOG
<@> Visual check and replace if necessary (Emergency kit) 60 Spare Parts needed / Tools needed
. Customer advanced operator w‘n Customer machine operator @@= Flexlink Engineer
(1) Spares Parts included in emergency kit (2) Spares Parts included in maintenance kit (3) Please check RI20 Spare part document for grease and oil type
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Maintenance schedule RI20- Fanuc robot
arm version

Yearly 4th year
Duration Daily Weekly | Monthly | 960 1920 3840 5760 7680
inMinutes| nopection | nspection | ByWho | Quantly | Greck | check | check |3months|6months| 8% | 1vear | %% |15vears| 20 | 2vears
aintenance | Maintenance
Check for 2xtemnal damage 2 X X @&
Completeress of guards 2 X X @
% Check sucfion cups condition (0] 2 X X @
@
S |Check grigper tubbing condition 2 X X @D
©
E Lamps / signal tower test 2 X X O
4
“ lcheck sysiem pressure ) 2 X X @
Check policord belt 4] 2 X X @
Checking gear leakage 2 X X @
Clean optical surfaces Scanner / Light curtains 5 X X @
Clean optical surfaces of all optical sensors 5 X X @
Clean optical surfaces HMI 1 X X @
Remove chips 5 X X @
o General cleaning for chips, debris, dust 5 X X @ | @ @ @ @ @ | @
§ |Clean ejekior nozzle s X X o @ o @ ® @ @ @
© Clean inteilayer module 10 X X <@
Remove condensate from pressure regulator 5 X X @ | @ @ @ @ @ | @
Rermove tank condensate s X x o | P ® ®
Cleaning control cabinet cooling fans 5 X X @
Cleaning robot controller’ cooling fans 15 X X @D
Deep check for external damage 5 X X @ | @@ @ @ @@ @ | @
Check gas 5pring leaks 5 x x | @ ® ® ® @ @ @
<
K<)
5 Check robot connection cables 5 X X @
E Check and if nessesery tighten the gripper bolts [ 18 X X @ | @ @ @ @ @ @@ @@
o
2 |Check Robot arm Cables 10 X X @
o
g Water, humidity check 5 X X @| @ @ @ <@ @ @ @
Check and retighten robot / pedestal bolts 15 X X @ @ @ @ @ @ @| @
Check filter in pressure regulator 5 X X @D @ | @ @ @ @ &
Replace filter in pressure regulator @ X S Ve
° Replace of selenoid valves X [SS V3
8
g Replace suction cups @ ‘g X X bt & &
€ i @ Q
é Replace conveyor policords a X s
Replace Robot pneumatic tubes a X Rk
Software updates? 8 ik
Cable check (damaged or kinked) E X X @ @@ @
Q
On-board actuator cable check (2] X X @ @@ &
—
Tool tightening Qo X X & & &
Tightening of covers and main screws 8 X X /’ / f
Standard and adjustable mechanical stop “ué X X ® @ @
verification v
3 |Cleaning cf dust, splashes, etc [= X X @ >
2 =
< N — P o,
g Replacement of batteries (rabot) é X X & é
g i or greace replacement of J1 reducer | —=
E :_at‘lbncat\on g pl o X X | L &o 6°
<]
a 9 S
S é;lbncanon or greace replacement of J2 reducer g X X P 944 mi &o 6"
!_;bncat\on or greace replacement of J3 reducer : X X 211 mL é’ Qo"
Lubri | t of gearbox oil J4 ©) 8 X X 1200 mL & o
ubrication or replacement of gearbox of 8 &
— € -
Lubrication or replacement of gearbox il J5 © o X X 1110 mL & o"o
- (]
| t of J6 red o
t;lbrlcat\on or greace replacement of J& reducer o X X 20mL o.,o °°°
7]
Check mechanical unit cable 8 X
5 |Verification of Teach cable o X X By @ @ @
% Battery replacement (confroller) x X éo 60
© Checking the supply voltages X X ) f f
@ Visual check and replace if necessary (Emergency kit) 00 Spare Parts needed / Tools needed

Customer advanced engineer

Y
‘- Customer machine operator

B Flexlink Engineer

(1) Spares Parts included in emergency kit

(2) Spares Parts included in maintenance kit
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Duration \nst):ac:i‘gn I |n::)he§::| /| Bywho | Quantity Paly Weekly | Monthly | gq,, 9600 | 10560 | 1920 | 12480 | 13440 | 14400 | 19°60
inMinutes | | b S o | Mamtenance Check check check 3 Years 4 years
Check for extenal damage 2 X X ‘;"r O
Completeress of guards 2 X X ‘i“’ >
% |Check suction cups condition M 2 X X I" O]
% Check gripper tubbing condition 2 X X ‘;" O
E Lamps / signal tower test 2 X X ‘;“’ &>
d Check system pressure ) 2 X X ‘;" RO
Check policord bett 2 X X 2 &
Checking gear leakage 2 X X ‘;“’_ O
Clean optical surfaces Scanner / Light curtains 5 X X ';“’ O
Clean optical surfaces of all optical sensors 5 X X ';" @
Clean optical surfaces HMI 1 X X o <@
Remove chips 5 X X <@
) General clzaning for chips, debris, dust 5 X X @ (@) @ @) @ @ @ <@>
§ |Clean ejertor nozzle 15 X X ® | @ ®| ®| @ ® ®| ®
© Clean intellayer module 10 X X @>
Remove condensate from pressure regulator 5 X X @ @) @ @ @ @ @) @
Remove tank condensate 5 X X @& @ @ @ @ @ @ @
Cleaning control cabinet cooling fans 5 X X @
Cleaning robot controller’ cooling fans 15 X X @
Deep check for external damage 5 X X o) ), @ @ @ @ @ @ @ @
Check gas SPring leaks 5 X X Ss @® | @ @ ®| @ @ @ @
-% Check robot connection cables 5 X X @
_@ Check and if nessesery tighten the gripper bolts 15 X X @D @ | @ @ @ @ @ @
‘g Check Robot arm Cables 10 X X g e @
§ Water, humidity check 5 X X @ | @ | ®&| @ @ @| @&
Check and retighten robot / pedestal bolts 15 X X =) @ @ | @ @ @ @ @| @
Check filter in pressure regulator 5 X X ‘,i. y @ @ | @ @ @ @ @| @
Replace filter in pressure regulator X aszs a%
o |Replace of selenoid valves X - &
E Replace suction cups @ 'g X X P 6: &
£ @ o
g Replace conveyor policords % X ars &
Replace Robot pneumatic tubes 0 X [ S V) &
Software updates? 8 azra
Cable check (damaged or kinked) % X X f riexnc ) @ @)
On-board actuator cable check 2 X X @ @
Tool tightening Re) X X & /
Tightening of covers and main screws 8 X X [ ik ) /l /«
Sta‘ndard and adjustable mechanical stop % X X PR @ &
verification
§ Cleaning cf dust, splashes, etc. E X X @ [<OR
é Replacement of batteries (robot) i X X Ty 0% Ooo
E (Latjbricalion or greace replacement of J1 reducer % X X 11 L Q% 6"
é (L;brication or greace replacement of J2 reducer 5 X X @ | 944 m Oo" 6"
(L;brication or greace replacement of J3 reducer % X X 1 mL D°° O%
o
Lubrication or replacement of gearbox oil J4 & E X X 1200 mL & °°°
Lubrication or replacement of gearbox oil J5 © S X X 1110 mL 61: o%
(L;brication or greace replacement of J& reducer 8 X X | sy 60 o%
Check mechanical unit cable § X >
5 |Verification of Teach cable. E X X azz3 <@ Ox
‘_% Battery replacement (controller) X X & Q"o
8 Checking the supply voltages X X o} f /
<@> Visual check and replace if necessary (Emergency kit) o Spare Parts needed / Tools needed
Customer advanced engineer ';"Cusmmer machine operator sezea Flexlink Engineer
(1) Spares Parts included in emergency kit (2) Spares Parts included in maintenance kit (3) Please check Spare parts document for grease and oil type

FLX1003780-05 148



FLEXLINK

a coesia company

Yearly 4th year .
Duration Daily Weekly | Monthly 19200 23040
in Minutes h;n:gm:::; A‘A":.Ez:f:pi. ByWho | Quantity | =% e chock | 16320 | 17280 | 18240 | SU° | 20160 | 21120 | 22080 | U
Check for axternal damage 2 X X @
Completeress of guards 2 X X <@
% [Check suction cups condition 2 X X @
@
S |Check gripper tubbing condition 2 X X @
©
G |Lamps / signal tower test 2 X X @
4
4| Check sysiem pressure @ 2 X X @
Check policord belt (] 2 X X @
Checking gear leakage 2 X X e @
Clean optical surfaces Scanner / Light curtains 5 X X <@
Clean optical surfaces of all optical sensors 5 X X ;“ O
3
Clean optical surfaces HMI 1 X X a“ @
N
Remove clips 5 X X - O
o General cleaning for chips, debris, dust 5 X X @ @ @ @ @| @ @ @
§ |clean ejeitor nozzle 1 X X @ ® ® @ @ @ @ @
© Clean inteilayer module 10 X X >
Remove condensate from pressure regulator 5 X X @ @ @ @) @) @ @ @
Remove tank condensate 5 X X @ @ @ @ <@ <@ @ @
Cleaning control cabinet cooling fans 5 X X <&
Cleaning robot controller’ cooling fans 15 X X @
Deep check for external damage 5 X X - @ @ @ @ @ @ @®| @
Check gas Spiing leaks 5 X X @ @ ® | @ @ @ ®
c
S 3
3 |Check robot connection cables 5 X X v >
1]
a
2 |Check and if nessesery tighten the aripper bolts | 15 X X @ @ @ @ @ @ ®» ’7 @
o
£ |Check Robat arm Cables 10 X X @
o
£ |water, humidiy check 5 X X @ @ @ @ @ @ @ ®
Check and retighten robot / pedestal bolts 15 X X @ @) @) @) @} @ @ @
Check filter in pressure regulator 5 X X @ @ @ @ @ @ @ @
Replace filter in pressure regulator @ X [T 594
° Replace of selenoid valves X [T
<3
g Replace suction cups @ 'g X X =na & &
.E Replace conveyor policords @ & X s
=
Replace Robot pneumatic tubes a X o
Software updates? 8 —
Cable check (damaged or kinked) g X X Priecun @ @
On-board actuator cable check o X X oo O @
£
Tool tightening R X X Prioun ) /' f
Tightening of covers and main screws 8 X X [rioun ) /. /’
=
Sta‘ndar'd and adjustable mechanical stop -.6 X " e, & @
verification ~
8 [Cleaning cf dust, splashes, etc. C X X [ riewn ) @ @
2 =
[ -
1 )
E Replacement of batteries (robot) 5 X X acy é‘ o°
€ [Lubrication or greace replacement of J1 reducer| —= Yy
£ 2
Elo ™ X X @, [ 1111 mL &0 &
3 ication or greace replacement of J2 red =
° (I.;lbrlcauon q P ucer g X X . Q% 30
Lubricatior or greace replacement of J3 reducer > B ry
@ 5 X X @ | 211 mL Fod &
- @ B 2
Lubrication or replacement of gearbox oil J4 & _g X X aE, | 1200 mL a0 é&
Lubrication or replacement of gearbox oil J5 ® o) X X e, [ 1110 mL &e &
— O
Lubrication or greace replacement of J& reducer . o
@ 3 X X @I 40mL a0 &
Check mechanical unit cable 8 X T
55 |Verification of Teach cable. E X X @@ @>
s o,
£ Battery replacement (controller) x X é’o &
© Checking the supply voltages X X / f
<@> Visual check and replace if necessary (Emergency kit) QO Spare Parts needed / Tools needed
»
Customer advanced engineer 7 Customer machine operator BEZSX Flexlink Engineer

(1) Spares Parts included in emergency kit

(2) Spares Parts included in maintenance kit
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‘r?:n'iff::;‘s |ns\;:2:wlzn/ |n:‘phe§2:|/ ByWho | Quantity C[fe‘lcyk V::::Ly lem:y 24000 | 24960 | 25920 7232225 27840 | 28800 | 29760 :szgs
Maintenance | Maintenance
Check for external damage 2 X X \?n @
Completeness of guards 2 X X e <@
% |Check suction cups condition o 2 X X @
% Check gripper tubbing condition 2 X X @
% Lamps / signal tower test 2 X X @
& Check system pressure o 2 X X @
Check policord belt " 2 X X @
Checking gear leakage 2 X X <@
Clean optical surfaces Scanner / Light curtains 5 X X @
Clean optical surfaces of all optical sensors 5 X X @
Clean optical surfaces HMI 1 X X <@
Remove chips 5 X X @
) General cleaning for chips, debris, dust 5 X X @D @D @ @ ®| @®| <@
.E Clean ejektor nozzle 15 X X @D @ @ @ ®| ®»®| @
o Clean interlayer module 10 X X OX
Remove condensate from pressure regulator 5 X X @D | @ @ | @ | @®
Remove tank condensate 5 X X @ | @| @ @ @ @ @
Cleaning control cabinet cooling fans 5 X X @
Cleaning robot controller’ cooling fans 15 X X @
Deep check for external damage 5 X X @ @| @ @ | | @
Check gas spring leaks 5 X X @ | @D @ @ @ @®| ®»
-% Check robot connection cables 5 X X @
E Check and if nessesery tighten the gripper bolts 15 X X @& | @ | | ®| ® 5!
é Check Robot arm Cables 10 X X :"':l,/‘(' @ %
§ Water, humidity check 5 X X 2; @ | @| @@ @| @ @G| @ 5
Check and retighten robot / pedestal bolts 15 X X [,}./4 @ | @ @ @ @ @& @ 8
Check filter in pressure regulator 5 X X [“}‘.-/L @ | @ @ @ @ @®| @ DO:
Replace filter in pressure regulator X - é
° Replace of selenoid valves X LSS
g
g Replace suction cups @ g X X [ 5= 6'
-% Replace conveyor policords ? % X =
= Replace Robot pneumatic tubes a X e
Software updates? 8 0
Cable check (damaged or kinked) E X X e @
On-board actuator cable check § X X - @
Tool tightening .,,Q X X = /‘
Tightening of covers and main screws 8 X X I‘ll /‘
s::irf;:::s):nd adjustable mechanical stop % X X T ] @
§ Cleaning of dust, splashes, etc. E X X | v ) @
é Replacement of batteries (robot) i X X —_ é’
g (L;Jbrication or greace replacement of J1 reducer E X X | 11 mL &
§ 'I_atlbrication or greace replacement of J2 reducer B X X . &,
Lubrication or greace replacement of J3 reducer g,
@ Z X X B 211 mL °°p
[$)
Lubrication or replacement of gearbox oil J4 ) _.(E X X =G | 1200 mL &
Lubrication or replacement of gearbox oil J5 ¥ g X X == 11omL &
(L;Jbrication or greace replacement of J6 reducer g X X R | a0m &
Check mechanical unit cable § X [V VLR)
5 |Verification of Teach cable. E X X MAAT <@
g Battery replacement (controller) X X [V} &b
8 Checking the supply voltages X X %f /’
@ Visual check and replace if necessary (Emergency kit) Q Spare Parts needed f Tools needed
J Customer advanced engineer "":kCustomer machine operator aeax Flexlink Engineer
(1) Spares Parts included in emergency kit (2) Spares Parts included in maintenance kit (3) Please check Spare parts document for grease and oil type
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See Section 11.8 for tasks to complete when maintenance is
completed.

See Section 11.9 to restore the machine back to normal after a Lock out,
Tag out.

11.6.1 Suction cup

Visually inspect the suction cups, replace if damaged..

11.6.2 Conveyor belt polycords

Check the conveyor belt polycords.

Replacement of polycords:

1 Remove the conveyor cover according to Section 6.1.6.
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2 Remove the material flange to access the CHC screw.

3

4 Remove roller marked B-B’ to change the inner polycord. See
figure in step 3.

5 Assemble the conveyor cover.

11.6.3 Ejector

Remove 1 and check the nozzle 2.
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11.6.4 Robot arm cables

Check the movable cables on the arm. Correct the cable if it's twisted
or bent.
Note: Contact FlexLink Service if any damages.

11.6.5 Gear leakage

Check for leakage from the robot arm gear seal. Check for oil drops or
spots on arm and operation area. Wipe away any accumulated oil.

Contact FlexLink Service if any leakage.
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11.6.6 Robot/ pedestal bolt

Check the screws in the areas pointed out in the figure. Tighten bolts
with correct torque according to torque Table 1.

DANGER: Incorrect torque can cause loose screw and
breakage of the thread connection.
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Table 1 Tightening torque for bolts on robot arm and gripper

. Washer Tightening
No. Position Nor-lock Bolt QTY torque [Nm]

Robot arm Fanuc
1 Fanuc M-20iA/ NL 16 sp M16 4 318

35M
Robot arm KUKA
1 KR20 1810 NL 20 sp M20 4 320
2 Pedestal NL 20 sp M20 8 320
Gripper NL 6 M6 8 8
11.6.7 Filter in compressed air preparation station

Check the Festo documentation for MS4 units.
https://www.festo.com/net/en-gb_gb/SupportPortal/
default.aspx?q=MS4

11.6.8 Periodical maintenance Fanuc robot

The FANUC M20iA robot does not require any maintenance, except an
annual lubrication (calculated on a basis of 1.5 shift per day) and change
of batteries every 5760 hours or every 1.5 years.

The described preventive maintenance operations must be performed
by qualified personnel, please contact your FlexLink service team to
schedule these interventions.

11.6.9 Periodical maintenance KUKA robot

The KUKA KR 20 R1810 robot does not require any maintenance,
except an annual lubrication (calculated on a basis of 1.5 shift per day)
and change of batteries every 6000 hours or every 1.5 years.

The described preventive maintenance operations must be performed
by qualified personnel, please contact your FlexLink service team to
schedule these interventions.
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Tools:

Required

personnel:

PPE:

FLX1003780-05

1.7

3.4,6,10, 12

Cleaning

10, 13, 15, 18,
24,26, 46 mm

Clean cloth

e F

Compressed air Soft brush

FLX1005434

Advanced operators
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Optical surfaces scanner/ light curtains 7 Control cabinet

Surface of all optical sensors 8 Interlayer module (if present)
Optical surface of HMI 9 Ejector nozzle

Chips and debris on the machine 10 | Pressure regulator condensation

Dust on the machine

1

Tank condensation

Robot controller cooling fans ventilation

General instructions:

e Use a cloth where nothing else is stated.

Caution: Always use a clean cloth to avoid scratches.

]

. If stains are difficult to remove with dry cloth or brush, use a suit-
able cleaning liquid, harmless to seals, rubber and painted parts.
Non-flammable and non-toxic.

e Do not spray cleaning liquid with pressure bottles, because its
volatility prevents the required cleaning effect and may cause va-
por generation at workplace. Use soft cloths, well soaked with
the cleaning solution for a better effect.

¢ Avoid prolonged contact with cleaning liquids nor inhaling their va-

pors.
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e Avoid using near open flame or heat sources.
e Ensure good ventilation at the place of use.

e Perform cleaning of the machine thoroughly, in particular the area
of guides and non-painted sliding parts. After; cover these parts
with a thin layer of lubricant to protect from corrosive agents.

e  See Section 11.8 for tasks to complete when maintenance is com-
pleted.

e  See Section 11.9 to restore the machine back to normal after a
Lock out, Tag out.

Caution: The tasks in this section should be performed by
Advanced operators.

Caution: Make sure the Tag out procedure is completed
before any activities are started. See Section 11.3.

Caution: Do not use water to clean the machine.

- [IBIBI>

Optical surfaces scanner/ light curtains (1)

Clean the optical surfaces, with cloth, for proper function.

1.7.2 Surface of all optical sensors (2)

All optical sensors have reflectors. Clean both sensor and reflector, with
cloth, for proper function.

11.7.3 Optical surface of HMI (3)

Clean the HMI panel with a cloth.
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1.74 Chips and debris on the machine (4)

Use vacuum cleaner and cloth to clean chips and debris from the
machine.

11.75 Dust on the machine (5)

Use vacuum cleaner and cloth to clean dust from the machine.

11.7.6 Robot controller cooling fan ventilation (6)

Clean according to the robot controller manual.

DANGER: High risk of electrical shock.Check local rules and
regulations for electrical work.

11.7.7 Controller cabinet (7)

Clean only the cabinet outside.

11.7.8 Interlayer modaule (if present) (8)

Remove all dust collected on the cardboard interlayer sheets with
vacuum cleaner and/or cloth.

Please perform cleaning process for all optical sensors according to
Section 11.7.2.

11.7.9 Ejector nozzle (9)

Clean the ejectors (2 pcs) located on the robot arm. Inspect the nozzle
and clean if dust or dirt is visible. Use compressed air and/or cloth.
Follow separate instruction to clean.
https://pimmedia.schmalz.com/Dokumente/Bedienungsanleitung/10/
1002/100201/10020101397/BAL_10.02.01.01397_en-EN_00.pdf

Caution: Wear safety glasses when using compressed air.

]
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11.7.10 Pressure regulator condensation (10)

The pressure regulator is located on the back panel.
Loosen the pressure regulator nipple and remove any liquid.

11.7.11 Tank condensation (11)

Open the valve at the bottom of the tank to release the condensate.

Caution: Make sure remaining pressure is released or con-
taminated water might spray out.

Caution: Recycle contaminated liquids in accordance with
regulations in the country of use.

>
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11.8 Actions after maintenance/cleaning

The following actions should be carried out after maintenance/cleaning
is performed and before the machine is turned on.

1 Make sure to remove all spilled material e.g. oil, water, metal
clips, tools etc. from the floor and the machine.

2 Make sure no parts are missing. All parts should be returned to
its original position and in good condition.

3 Make sure to restore the deactivated safeguards e.g. panels,
guards, screens, E-stop, interlock etc.

4 Start the machine according to procedure in Section 8, Operation.

11.9 Restore after Lock out, Tag out

1 Remove the padlock from the electrical switch.
Turn the electrical power on and wait until its activated.
Remove the padlock from the pneumatic switch.

Turn the pneumatic power on.

o~ wWwN

Perform a visual inspection according to Section 11.1.

11.10 Long time storage

Preparations for the machine if it will be shut down for a longer period
of time (> one month).

161 FLX1003780-05



FLEXLINK /

a coesia company

Storage humidity: +85 %, Temperature: 10-60 °C.

Battery recharging interval during storage (KUKA)

< 20°C 9
20-30°C 6 months
20-40°C 3

The following procedure will be performed by an Advanced operator.

1 Remove dirt and machining material from the machine.
2 Clean the machine with a cloth.

3 Remove any mark of humidity on painted surfaces on the
machine.

4 Store the machine indoors and cover moving parts to protect from
dust.

Note: Store the machine in an environment free from aggressive
chemical substances or similar.

11.11 Preventative maintenance (Optional)

This option, embedded in the HMI panel, will keep you updated on
when to perform the most critical maintenance tasks (inspection,
cleaning and service).

1 Presson Mainnance on the HMI panel left side menu.

~ 1\ ~

Box: 60 / 80 Adjustments

Pallet: 0 Alarms

Time to end:1m:30s

Alarms History
Pallet setpoint: 1/0 Status
PackML
Statistics
Maintenance

Help

CAOK RESALN J B18-

Information

Users

~

Configuration

Robot program: Paused State: Manual Mode Speed: +100 o g ey

| dome ) [ comeyor ) [ erpper ) [ mdicators ) [ mnterlayers ) /ﬁ Login |(i= Menu

2 In the bottom menu the following maintenance schedules will
appear.
Press to change schedule.
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=
=l
ok
=
Air preperation filter Air preparation drain n
Actual work time: 0:06:34:58 Actual work time: 0:06:35:02 e
1
Total work time: 0:18:20:55 Total work time: 0:18:20:55
2]
Remaining time: 00737 h Remaining time: 00161h =
| )y
~;
Last reset: 13.05.2020 Last reset: 13.05.2020
Reminingtime sepoit: 007441 Remming e segoi | owioan g
Worning setpoint: | 00003 Worning setpont: | 00003 ROHR
1O
= a

| tome ) [ comeyor ) [ erpper ) [ mdicators ) [ mnterlayers )

The following schedules are available:

e Air preparation filter

e Air preparation drain

¢ Mechanical unit batteries
e Controller batteries

¢  Robot greasing- joints

e  Suction cups- section 1

e  Suction cups- section 2
Each choice presents the following basic data:

e Actual work time/ cycles

e Total work time/ cycles

¢ Remaining time/ cycles

e Date of last reset

e  Remaining time/ cycle set point

¢ \Warning set point. A pop up message as a reminder prior to the
maintenance operation.

Note: By pressing on "Set new value" the “Remaining time/cycle set
point" and "Warning set point" can be changed.
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11.12 Spare part list

The spare part list amongst other documents are available by pressing

1
Manual Electrical Diagram\!\ Spare Parts
i

neumatic Diagram

u
A
¢
=
~;
e
@
®

£

© flexlink

: e : +
Robot program: Paused mn State: Manual Mode Speed: +100 ©5/13/2020 1:47 PM

/

T e e e e = w
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12 Decommissioning

Tools: - = X
O=0

Capacity: [T@mm] 2346810 7.8, 10, 13, 16, 18, 24,
2,5 @1500 12 mm 26,46 mm
-2,5 @750 (side lift)

Required e O
personnel: "
Q <Y

S

®

‘ Warning: Only authorized personnel aware of safe-
ty work are allowed to decommission, disassemble
and scrap the machine.

Decommissioning, storing and disposal must be carried out according
to applicable national laws, regulations and standards.

The machine is essentially build with the following materials:

e  Ferritic steel, painted or zinc plated

e  Stainless steel

e PE, ABS plastics

e Elastomer, graphite

e Gearoall

e  Electric motor

e Electrical cables with relevant sheaths
e  Electrical devices for test and activation
e  Polycarbonate

e Aluminum anodized, painted

e Ftc.
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Decommissioning procedure:

Preparation: Make sure to wear proper PPE equipment.

1

~N OO o T

Make sure to have sufficient space around the machine to allow
safe operation.

Disconnect the machine power supply.
Disconnect the switches and lock in open position.

Disconnect the power supply cable from the disconnection
device by:

Remove the power cables.

Remove the ground cables.

Make sure the pneumatic supply have been shut off.
Release remaining pressure in tank.

Disconnect the pneumatic supply tube from the air preparation
unit.

Start to disassemble the machine starting from the top to bottom.

Caution: Be aware of parts/units that might fall due to gravity.

|

Disassembly of commercial parts (equipment and/or units) that are part
of the machine should be performed according to the manual from the
supplier.

’ Caution: The machine is from non-biodegradable materials.
Take the machine to an authorized disposal centre.
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13 Alarm list handling

Should be performed by Advanced operators.

Error

Cause Action
code

100 E-stop- Active Pull e-stop button and reset the machine.

Check the cabling connection according to the elec-
trical drawing. Push and pull e-stop, inputs should
be on or off in the same moment. Reset the
machine.

101 E-stop input inconsistent

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the 10
module is correctly inserted. Turn on machine.
Reset the machine.

102 E-stop- Fault present

103 External E-stop active Pull e-stop button and reset the machine.

Check the cabling connection according to the elec-
trical drawing. Push and pull e-stop, inputs should
be on or off in the same moment. Reset the
machine.

104 External E-stop- input inconsistent

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the 10
module is correctly inserted. Turn on machine.
Reset the machine.

105 External E-stop- input inconsistent

106 Emergency stop is pressed- in-feed tunnel Pull e-stop button and reset the machine.

Check the cabling connection according to the elec-
trical drawing. Push and pull e-stop, inputs should
be on or off in the same moment. Reset the
machine.

107 E-stop input inconsistent- in-feed tunnel.

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the 10
module is correctly inserted. Turn on machine.
Reset the machine.

108 Fault on input module- in-feed tunnel.

Robot- active emergency stop is pressed. Pull E-

109 Emergency stop stop and reset the machine.

Remove the object from a laser beam and reset the

113 Safety scanner is active- left side .
machine.

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the 10
module is correctly inserted. Turn on machine.
Reset the machine.

14 Fault on input module safety scanner left side

Remove the object from a laser beam and reset the

115 Safety scanner is active- right side .
machine.

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the 10
module is correctly inserted. Turn on machine.
Reset the machine.

116 Fault on input module safety scanner right side

Remove the object from a laser beam and reset the

117 Safety scanner is active- center (optional) !
machine
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Error
code

Cause

Action

118

Fault on input module safety scanner- center
(optional)

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the |10
module is correctly inserted. Turn on machine.
Reset the machine.

119

Safety light curtain is active- left side.

Remove the object from a laser beam and reset the
machine

120

Safety light curtain input inconsistent- left side.

Check the cabling connection according to the elec-
trical drawing. Push and pull e-stop, inputs should
be on or off in the same moment. Reset the
machine.

121

Fault on input module safety light curtain- left side

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the 1O
module is correctly inserted. Turn on machine.
Reset the machine.

122

Safety light curtain is active- right side.

Remove the object from a laser beam and reset the
machine

123

Safety light curtain input inconsistent- right side.

Check the cabling connection according to the elec-
trical drawing. Push and pull e-stop, inputs should
be on or off in the same moment. Reset the
machine.

124

Fault on input module safety light curtain- right
side.

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the |10
module is correctly inserted. Turn on machine.
Reset the machine.

125

Installation pressure below 4 bar.

Check the air supply.

126

Fault on input module safety air pressure.

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the |10
module is correctly inserted. Turn on machine.
Reset the machine.

127

External device monitoring.

Check status of relays 28K1 and 28K2 according to
the electrical drawing.

128

Emergency stop is pressed- Interlayer module.

Pull e-stop button and press reset on interlayers
module then reset the machine.

129

Fault on input module- Interlayer module.

Check the cabling connection according to the elec-
trical drawing. Turn off machine. Check if the |10
module is correctly inserted. Turn on machine.
Reset the machine.

130

E-stop input inconsistent-Interlayer module.

Check the cabling connection according to the elec-
trical drawing. Push and pull e-stop, inputs should
be on or off in the same moment. Reset the
machine.

131

Service door is open- Interlayer module.

Close the doors and press reset on interlayer mod-
ule then reset the machine.

132

Service door input inconsistent-Interlayer module.

Check the cabling connection according to the elec-
trical drawing. Push and pull e-stop, inputs should
be on or off in the same moment. Reset the
machine.

FLX1003780-05
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Error

Cause Action
code
Check the cabling connection according to the elec-
133 Fault on input module- Interlayer module. trical dra.vvmg.Tum Qﬁ machine. Check if the 10
module is correctly inserted. Turn on machine.
Reset the machine.
134 Loading platform is open- Interlayer module. Close the loading platform and press reset on inter-
layer module then reset the machine.
. . . . Check the cabling connection according to the elec-
Loading platform input inconsistent-Interlayers . . .
135 trical drawing. Push and pull estop, inputs should be
module. . .
on or off in the same moment. Reset the machine.
Check the cabling connection according to the elec-
136 Fault on input module- Interlayers module. trical dra.wmg.Turn (.)ﬁ machine. Check if the 0
module is correctly inserted. Turn on machine.
Reset the machine.
137 Trapped key is unlocked - central panel. Lock the trapped key and reset the machine.
Check the cabling connection according to the elec-
. . . trical drawing. Lock the trapped key, inputs should
1 T k - | l. > y
38 rapped key input inconsistent- central pane be on or off in the same moment. Reset the
machine.
Check the cabling connection according to the elec-
139 Fault on trapped key input module- central panel. trical dra.vvmg.Turn Qﬁ machine. Check if the 10
module is correctly inserted. Turn on machine.
Reset the machine.
200 Overcurrent protection 6GF1 is on. Check‘status of over—cgrrent prqtec’uon 6GF1
according to the electrical drawing.
201 Safety light curtain left side weak signal. Aqlust light curtain position according to light cur-
tain manufacturer manual.
. o . . Adj ligh rtain ition rdin ligh r-
202 Safety light curtain right side weak signal. (_j]ust ght curtain position according to light cu
tain manufacturer manual.
203 Safety scanner device error- left side. Read error code on display and perform according
to scanner manufacturer manual.
204 Safety scanner contamination error- left side. Turn Of.f machine and clean the scanner optics
according to scanner manufacturer manual.
. . . R rror n displ n rform rdin
205 Safety scanner device error- right side. ead error code on display and perform according
to scanner manufacturer manual.
206 Safety scanner contamination error- right side. Turn Of.f machine and clean the scanner optics
according to scanner manufacturer manual.
. . R rror n displ n rform rdin
207 Safety scanner device error- center (optional). ead error code on display and perform according
to scanner manufacturer manual.
208 Safety scanner contamination error- center Turn off machine and clean the scanner optics
(optional). according to scanner manufacturer manual.
209 Interroll DriveControl 54 fault- section 1. Fault on Interroll DriveControl 54 module, perform
according to manufacturer manual
210 Interroll DriveControl 54 fault- pick point. Fault on Interroll DriveControl 54 module, perform
according to manufacturer manual
21 Left pallet not present in palletize area. Replace pallet on left side.
212 Right pallet not present in palletize area. Replace pallet on right side.
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Error .
o Cause Action
code
213 Fuse6F2_OK- Alarm. Over-current protection 6GF2 is on
214 10.2_Spare-Alarms Fault on UPS perform according to manufacturer
manual.
215 No interlayers in interlayer module Fill interlayer according to machine manual.
216 Interroll DriveControl 54 fault- section 2. Fault on Interroll DriveControl 54 module, perform
according to manufacturer manual
. ! Check suction cups position on gripper section 1.
217 No vacuum on gripper section 1. Check box quality. Check vacuum sensor.
218 No vacuum on gripper section 2. Check suction cups position on gripper section 2.

Check box quality. Check vacuum sensor.

Check pallet position sensor. Put pallet in place. If
219 Left pallet was removed during the palletization. new pallet is placed during the palletization- per-
form Force Pallet End procedure.

Check pallet position sensor. Put pallet in place. If
220 Right pallet was removed during the palletization. | new pallet is placed during the palletization- per-
form Force Pallet End procedure.

. . . Check the 11002_1005X1:9_SizeEUR and
Interlayer sizing guide- No signal from sensor

221 11002_1005X1:9_ SizeEUR and. I1003__1005X1 :_12_S|ze|ND according to machine
electrical drawing.

999 Broken box on pick point Check .the ng on pick point. Remove any object
from pick point.

300 Robot inT1 mode. Robot is operating in manual mode with rgduced
speed. Safety scanners and curtains are disabled.

301 Robot in T2 mode. Robot is operating in mangal mode_wnh full speed.
Safety scanners and curtains are disabled.

302 Robot general error. Read error c_ode on d|§p|ay of robot teach pendant.
Perform action according to robot manual.

303 Emergency stop is pressed- Robot. Pull e-stop button and reset the machine.
Machine palletize amount of pallets set on the HMI

304 Batch production ended. home screen. Turn off batch producfclon or reset
amount of produced pallet by pressing reset for 3
seconds on HMI main screen.

305

306

307

308 Robot speed monitoring robot speed exceeded Reduce speed.

400 Change robot J1- J5 oil. Replace robot oil according to robot maintenance
manual.

401 Warning- Robot J1- J5 ol to be replaced. The robqt oil should bg replaced in near future. Pre-
pare maintenance action.

402 Change robot J6 ol Replace robot oil according to robot maintenance
manual.

403 Waning- Robot J6 oil o be replaced. The robqt oil should b_e replaced in near future. Pre-
pare maintenance action.

404 Perform tank air discharge. Perform air discharge according to machine manual.
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Error

Cause Action
code
405 Warning- Air Discharge to be performed Tank air discharge ;hould be pen_‘ormed in near
future. Prepare maintenance action.
406 Change robot battery. Replace robot battery according to robot mainte-
nance manual.
. Ther ry shoul repl in near future.
407 Warning robot arm battery to be replaced € robot b"?“e y should be eplaced earfuture
Prepare maintenance action.
408 Replace robot controller battery. Replace robot controller battery according to robot
maintenance manual.
409 Waning- Robot controller battery to be replaced. The robot controller batt'ery should be. replaced in
near future. Prepare maintenance action.
410 Check suction cups section 1. Perform visual inspection of suction cups, replace if
needed.
411 Check suction cups section2. Perform visual inspection of suction cups, replace if
needed.
412 Check suction valve section 1. Perform visual inspection of suction cups, replace if
needed.
413 Check suction valve section 2. Perform visual inspection of suction cups, replace if
needed.
414 Check blow valve section 1. Perform visual inspection of blow valves, replace if
needed.
415 Check blow valve section 2. Perform visual inspection of blow valves, replace if
needed.
416 Change air preparation filter. Replace air preparation filter according to machine
maintenance manual.
417 Waning- air preparation filter to be replaced. The air preparann‘ﬂIter should pe replaced in near
future. Prepare maintenance action.
Place the box on machine conveyor. Check the con-
418 No product from upstream machine. nection of the section 1 start sensor according to
the electrical drawing.
419 Low level of interlayers Fill interlayers according to machine manual.
420 Left scanner has been interrupted. Right side is Remove the object from a laser beam and reset the
working with reduced speed. machine
421 Right scanner has been interrupted. Left side is Remove the object from a laser beam and reset the
working with reduced speed. machine
Check the information on the robot teach pendant
430 Robot program structure corrupted and perform according to robot manufacturer man-

ual.
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14

Acc.

config.

E-stop

FLA

HMI

loT

Machine operator
N/A

NOK

OK

Palletize

PLC

PPE

Robot Config
Safety checksum
VPN

FLX1003780-05

Abbreviations & definitions

according to

configuration

Emergency stop

Full load amperes

Human machine interface

Internet of things

The person operating the machine

Not applicable

Not ok, (test step not approved), not passed
Okey, test step passed and approved)

Stack boxes/cartons onto pallets
Programmable logic controller

People protective equipment

Software tool for defining pallet pattern
Individual code for every possible safety settings combination
Virtual private network
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Edition| Date Change Note
1 200623 | Document created

2 201105 | Info added, updated and changed

3 201203 | Maintenance charts updated

4 210318 Version revision 1.0->1.1, maintenance charts

updated, typos corrected
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References

Reference to technical library on www.flexlink.com which contains

documentation to download:

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

No Name Doc item no. Note

1 friz:::;anlectrical docu- FLX1005231

9 ﬁII"Le;ntBar:SIfy Electrical doc- FLX1005232

8 Pneumatic schematics FLX1002286

4 Declaration FLX1003795

5 Spare parts FLX1005233
User instruction FLX1003780 English- original
User instruction FLX1003781 Swedish
User instruction FLX1003782 Norwegian
User instruction FLX1003783 Finnish
User instruction FLX1003784 Danish
User instruction FLX1003785 German
User instruction FLX1003786 French
User instruction FLX1003787 Czech
User instruction FLX1003788 Polish
User instruction FLX1003789 Dutch
User instruction FLX100790 [talian
User instruction FLX1003791 Spanish
User instruction FLX1003792 Hungarian
User instruction FLX1003793 Portuguese
User instruction FLX1003794 Russian
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17 Contact information

FlexLink AB

SE-415 05 Goteborg
Phone:+46 10 172 35 00
E-mail: info@flexlink.com
www.flexlink.com
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Appendix A

Appendix A/ Functional test of safety related equipment

Step

E[ © 0 N oo~ W N =

13

14
15
16
17

Test Section NOK,OK,N/A
Visual inspection before starting the machine

Main power switch is in "OFF" position 4.3

Cut off valve is in "OFF" position 4.3

All guard are present and undamaged -

All E-stop push-buttons are in place and without damages. 4.3

Light curtains- no sign of damages 4.3

Vertical scanners - no sign of damages 4.3

All E-stop push-buttons latch mechanism are in "ON" position

(the push-button are still in "pushed in position"). 43

The trapped key rotary mechanism works 4.3

Interlock mechanism blocks access to the Interlayer maga- 43
‘| .

zineV

Practical test during operation in "AUTO" mode

It is forbidden to be in the No entry zone during "Power on" the machine

Turn the main power switch to "ON" position. 4.3
Turn the Cut-off valve to "ON" position. 4.3

Open the Robot config and choose/create product pallet pat-

tern. 8.9

Load pattern and product from the Robot config software to
the robot controller.

Make sure the robot arm is in "Auto"/"Ext.Aut." mode. -
Set the speed to 10% on the HMI panel. -
Make sure no one is in the No entry zone. -
Insert the trapped key and turn to "ON"

Reset by pressing the "Reset" button- on each side of the

8.2
panel.

It is forbidden to be inside the No entry zone d.uring reset procedure.

Date and signature
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Appendix A/ Functional test of safety related equipment

Step

1>

21

22

23

24

25

26

20.1
20.2
20.3
20.4
20.5

2)

B

177

Test Section NOK,OK,N/A

If there are no reaction of any E-stop push-button- stop the machine by the main switch.
Block the machine by locking the main power switch. Inform the maintenance department.

Press the "Start" button on each side of the panel to start pal-

letize. 8.2

Push each E-stop button in following step during palletizing to make sure it stops the robot
and the roller conveyor.

Front panel E-stop 4.3
Conveyor E-stop 4.3
SmartPAD (KUKA)/TeachPendant (Fanuc) E-stop? 4.3
Interlayer module E-stop! 4.3
External E-stop for upstream machine® 6.2.2

By hand, cross the scanner, on the side not palletized (robot
arm is on the opposite side) to disarm that side. Blue "Reset" -
lamp starts flashing. Check both sides.

By hand, cross the scanner, on the palletized side (robotarm is
on this side) to disarm that side. The machine stops. Check -
both sides.

With a stick, cross the light curtain on the disarmed (not pal-
letized) side. The robot stops. Check both sides.?

Open the interlayer platform to stop the robot " 10
Remove the trapped key and make sure the machine cannot 43
be started. '

Open the loading door of the Interlayer magazine to make sure 10

it is not possible to start the machine.”

Not Applicable ("N/A) for machines without the interlayer module.
Depends on robot arm type

If an external stop is connected

Recommended stick; SICK test rod 14 mm, part no. 2022599

If a step in the checklist is not passed, the machine is not in
function for normal production until the step is passed and
normal condition is restored.

Date and signature
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Appendix B Part 1

Appendix B Part 1 Initial start up procedure checklist
- before media connection

Step Test Section NOK,OK,N/A
All feet are on the floor (without clearance) 6.1.1

2 Base is levelled. 6.1.7

3 Robot arm 1t;as a firm and correct assembly to the pedestal. 6.12
(extended)

4 Side supports are assembled and tightened with the correct 6.18
torque.

5 Pallet sensors are correctly assembled to the side supports.  6.1.8

6 All nuts on the feet are counter tightened. 6.1.1, 6.1.8

Make sure the following items have a firm and correct assembly to each other

7 The back fencing panel to the central unit. 6.1.4

8 The side fencing panels to the back fencing panel. 6.1.9, 6.1.10

9 The top beams to central unit and fencing. 6.1.9, 6.1.10

10 Pallet guides to central unit 6.1.8

11 Fencing pallet guides (JP_N, AU_S) to fencing. 6.1.10
Also make sure the fencing guides are anchored.

12 Front panel to central unit. 6.1.3

13 Back cover of front panel to central unit. 6.1.3

14 Signal towers to top of front panel. 6.1.3

15 HMI and signal towers to central unit (Harting connectors). 6.1.6

16 Conveyor to central unit. 6.1.6

17 Conveyor to main cabinet (Harting connector). 6.1.6
Light curtains to fencing and front panel.

8 Make sure the curtains are unfolded. 615

19 Front bottom cover. 6.1.7

20 Interlayer module to central unit. 6.1.11

Test continues on next page

Date and signature
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Make sure/set power switch is in/to "OFF" position. 4.3

Make sure the gripper sections are connected accordingto  see dwg.

the pneumatic schematics. FLX10022861
Make sure the lighting is > 500 Ix acc. to ISO 8995-1 3.2

Make sure/set the compressed air preparation station valve is

in/to "OFF" position. 6.2.2

Only applicable for robot with the extended pedestal

It is mandatory to pass all steps in "Appedix B Part 1" checklist before connecting any media

Date and signature
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Appendix B Part 2

Appendix B Part 2 / Initial start up procedure checklist

Step

Test Section NOK,OK,N/A

Make sure the electrical power supply parameters are aligned

with defined parameters on the junction box plate "1EB1". 6.1.1
Make sure/ set the Main power switch is infto "OFF" position 4.3

Electrical power is connected to the junction box according
Electrical schematics.

It is forbidden to be inside the No entry zone during machine "Power ON".

Set the Main power switch in "ON" position 4.3
Set Cut-off valve in "ON" position. -

Make sure there is a steady light from the shut down push-

button. 83
Light towers works. (test screen on HMI). 8.4.0.9

Remove the trapped key from the socket on the front panel. 4.3

It is only allowed to go inside the machine when the trapped key is removed.

Make sure/set the first pressure regulator is/to 6 bar 6.2.3
Make sure/set the second pressure regulator is/to 4.5 bar 6.2.3
Make sure there is no leakage in any pneumatic tubing. -
Make sure the compressed tank has no leakage. -
Make sure all suction cups are assembled to the gripper. -

Test continues on next page

Date and signature
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Appendix B Part 2 / Initial start up procedure checklist

Step

>

—_

4

—_
(@)

23

24
241
24.2
243
24.4
245

181

Test Section NOK,OK,N/A

Practical testing during operation in "Auto’ mode

Itis forbidden to be in the No entry zone during "Power on" the

machine

Turn the main power switch to "ON" position. 4.3
Turn the Cut-off valve to "ON" position. 4.3
Open the Robot config and choose/create product pallet pat- 8.9
tern. '
Load pattern and product from the Robot config software to
the robot controller.

Make sure the robot arm is in "Auto"/"Ext.Aut." mode. - 1
Set the speed to 10% on the HMI panel. -
Make sure no one is in the No entry zone. -
Insert the trapped key and turn to "ON"

Reset by pressing the "Reset" buttons- one on each side of 82
the panel. :
It is forbidden to be inside the No entry zone during "Reset"
procedure.

If there are no reaction of any E-stop push-button-> stop the
machine by the main switch. Block the machine by locking the

main power switch. Inform the maintenance department.

Press the "Start" buttons, one on each side of the panel to start 82

palletize.

Push each E-stop button in following step during palletizing to make sure it stops the robot
and the roller conveyor.

Front panel E-stop 4.3
Conveyor E-stop 4.3
SmartPAD (KUKA)/TeachPendant (Fanuc) E-stop? 4.3
Interlayer module E-stop'! 4.3
External E-stop for upstream machine® 6.2.3

Date and signature
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Appendix B Part 2 / Initial start up procedure checklist

Step

25

26

27
28

29

30

B> -

2)

Test Section NOK,OK,N/A

By hand, cross the scanner, on the side not palletized (robot
arm is on the opposite side) to disarm that side. Blue "Reset" -
lamp starts flashing. Check both sides.

By hand, cross the scanner, on the palletized side (robot arm is
on this side) to disarm that side. The machine stops. Check -
both sides.

With a stick, cross the light curtain on the disarmed (not pal-
letized) side. The robot stops. Check both sides.?

Open the interlayer platform to stop the robot " 10
Remove the trapped key and make sure the machine cannot 43
be started. '

Open the loading door on the Interlayer magazine to make 10

sure it is not possible to start the machine.”

Not Applicable ("N/A) for machines without the interlayer module.
Depends on robot arm type

If an external stop is connected

Recommended stick; SICK test rod 14 mm, part no. 2022599

If a step in the checklist is not passed, the machine is not in function for normal production
until the step is passed and normal condition is restored.

Date and signature
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Appendix C

see next page
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EC DECLARATION OF CONFORMITY OF THE MACHINERY

We hereby declare the following machinery fulfills all the relevant provisions of the
Machinery Directive 2006/42/EC and EMC directive 2014/30/EU:

RI20 Industrial Palletizer
FLX1002029 (FANUC robot arm)
FLX1002729 (KUKA robot arm)

The machine complies with Annex I; Chapter 1.

The Manager Product Development is responsible for the technical documentation. It
will be provided on request by national authorities.

Applied harmonized standards: ISO 12100:2010, ISO 13857:2008, 1SO 14121-2:2012,
ISO 13849-1:2008, IEC 60204-1:2006, EN 619:2010, ISO 10218-2:2011.

FlexLink AB
Byfogdegatan 11
SE-415 50 Goteborg
SWEDEN

Alexander Schmitz (signed by FlexLink CEQ)
Date
Goteborg
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