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1 ABOUT THIS DOCUMENT

1 About this document

These supplementary operating instructions on the VMS4200-x/ 5200-x MID multi-
dimensional measurement system:

e Contain information that is required during the life cycle of the system.
e Must be available to all those who work with the system.

e Should be read through carefully, and the contents fully understood before working
with the system.

11 Limitation of liability

Applicable standards and regulations, the latest technological developments, and
our many years of knowledge and experience have all been taken into account when
assembling the data and information contained in this document.

The manufacturer accepts no liability for damage caused by:

e Failure to observe this document.

e Non-compliance with notes and regulations.

e Unauthorized mounting and installation.

e Unauthorized technical and other changes.

e Use of unauthorized spare parts, wear and tear parts, and accessories.
e Unauthorized changes, adjustments, and/or manipulations of software.

e Failure to perform and document regular maintenance work.

The actual scope of delivery may differ from the features and illustrations shown here
where special variants are involved, if optional extras have been ordered, or as a result of
the latest technical changes.

1.2 Purpose of this document

This document describes the VMS4200-x/5200-x MID multi-dimensional measurement
system with an SIM200-2 Prime controller.

The supplementary operating instructions for the VMS4200-x/5200-x MID with a
SIM2000-2 Prime Controller are only valid in conjunction with the main operating
instructions for the VMS4200-x/VMS5200-x MID (Multicontroller) (8024627 DE /
8024628 EN).

Unless otherwise specified in this document, the information in the main operating
instructions for the VMS4200-x/VMS5200-x MID (Multicontroller) will apply.

13 Target groups

This document is intended for qualified persons who operate the VMS4200-x /
5200-x MID.
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ABOUT THIS DOCUMENT 1

1.4 Further information

Special local conditions

The local laws, regulations, technical rules and internal company operating instructions
at the installation location must be observed.

Storage of documents
This document and other relevant technical documentation/information:
e Must be kept available for reference.

e Must be handed over to new system operators/new specialist personnel.

1.5 Other relevant technical documentation/information
e Technical system documentation
- E300817 A (EPLAN)
Technical data
Connection diagram

Terminal diagram

e Operating instructions for the following system components:

Component Manufacturer
LMS4000 2D LiDAR sensor operating instructions SICK

SIM2000-2 Prime Sensor Integration Machine operating SICK
instructions

Operating instructions for TTC100-2 track and trace SICK
cabinet in combination with SIM2000-2 Prime

1.6 Document conventions

» Instructions

v’ Result of action

e All measurement units used in this document are metric.
e Subject to change without notice.
o Figures may differ from the actual design.
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2 FOR YOUR SAFETY

21

For your safety

Intended use

The VMS4200-x / 5200-x MID multi-dimensional measurement system is used to
measure cubic and irregularly shaped objects on cross-belt sorting systems. The objects
to be measured must be dimensionally stable, opaque, and non-reflective.

The cross-belt conveyor system can be designed as a conventional single cross belt sorter
or as a double belt sorter (see also the explanations in section 3.2.5 Cross belt conveyor
elements on page 21 f.). The two LMS4x21 LiDAR sensors are mounted horizontally
above the cross belt sorter and, just like the VMS4200/5200 MID, typically rotated at an
angle of 45°. All components have been configured for use on cross-belt sorting systems.

The VMS4200-x / 5200-x MID determines the length, width and height. These
dimensional values can be used to calculate the volume of the smallest rectangular box
that fully encloses the object.

The measurement results can be transferred to the customer network via the data
interface of the SIM2000-2 Prime controller.

Using the optional object detection photoelectric sensor, it is also possible to measure
overhanging cubic objects.

The VMS5200-x MID multi-dimensional measurement system can be verified as legal for
trade and, after a successful MID conformity assessment, used for billing purposes.

NOTE! Intended use also includes observance of this system description, in particular the
safety notes and repair and maintenance requirements as well as proper installation, in
particular for billing operation.

SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 8026366/1L3C/2023-09-04 | SICK

Subject to change without notice



FOR YOUR SAFETY 2

2.2 General safety notes

» Please read this document through carefully and observe all the safety notes and
information before working on the multi-dimensional measurement system.

» Only qualified persons from the relevant departments are permitted to work on the
multi-dimensional measurement system.

Follow operating processes.

Follow local regulations.

v vy

Follow all local regulations relating to working with electrical components.

Only authorized persons are permitted access to the multi-dimensional measurement
system.

System damage/transport damage

Damage to the individual components can lead to malfunctions of the system as a whole.
» Do not ignore any damage caused to system components during transport.

» In case of damage, contact SICK Service.

2.3 Requirements for the qualification of personnel

8026366,/1L3C/2023-09-04 | SICK
Subject to change without notice

Only qualified persons with the relevant technical expertise are permitted to work on the
system.

e Qualified persons have the specialist training, skills, and experience, as well as
knowledge of the relevant regulations and standards, to be able to perform work
assigned to them and to identify and avoid any potential dangers independently.

® Electricians have the professional training, skills and experience, and knowledge of
the relevant standards and provisions to work on electrical systems and to detect
and avoid any potential dangers independently.
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2 FOR YOUR SAFETY

24 Sources of danger

Optical radiation:
Laser class 2

Electrical voltage

Suspended loads

The 2D LiDAR sensors of the VMS4200-x/5200-x MID use a class 2 laser.

The human eye is not at risk when briefly exposed to the radiation for up to 0.25 seconds.
Exposure to the laser beam for longer periods of time may cause damage to the retina.
The laser radiation is harmless to human skin.

» Never look directly into the laser beam.
» Never point the laser beam at people’s eyes.
» During commissioning or maintenance work, suitable eye protection must be worn.

» Avoid laser beam reflection caused by reflective surfaces. In particular during mounting
and alighment work.

» Do not open the housing.

» Current national regulations regarding laser protection must be observed.

Touching live devices, which may still be energized, can lead to death, burns or electrical
shock.

» Electrical work may only be performed on the system by qualified specialist personnel.
» Before working on electrical components, observe the five safety rules:

» Disconnect.

» Secure against being switched back on.

» Ensure that there is no voltage.

» Ground and short-circuit.

» Cover or enclose live parts in the vicinity.

» Never enter the area under suspended loads.

» Pay close attention when lifting loads.

» Comply with lifting instructions to prevent injuries and accidents.
» Use suitable, undamaged lifting tools.

» Wear personal protective equipment (safety helmet, safety shoes).

2.5 Protective devices

The multi-dimensional measurement system is designed in a way that allows for safe
operation. Protective devices reduce potential risks to the maximum possible extent.

e Laser protective cover for the LMS4x21 LiDAR sensor

2.6 System warranty

10

No warranty claims will be accepted if:
» The safety notes and measures in this document are not observed.

» Parts or components of the multi-dimensional measurement system have been
installed, mounted or modified without authorization.

» The multi-dimensional measurement system has been altered or modified.

» The software has been modified, customized, and/or tampered with without
authorization.
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FOR YOUR SAFETY

2.7 RoHS Directive

This product has been designed for specific applications in large industrial systems
according to Article 2 (4) e, RoHS 2011/65 / EU, and must therefore only be used in
such systems.

The product is neither suitable nor approved for use outside of these systems. SICK
therefore cannot provide any warranty or accept any liability whatsoever for such use.

2.8 Safety conventions

8026366,/1L3C/2023-09-04 | SICK
Subject to change without notice

The warnings used in this manual have the following meanings:

A DANGER
Identifies an imminent danger, which will lead to death or serious injuries if not
prevented.

A WARNING

Identifies a situation presenting danger, which will lead to death or serious injuries
if not prevented.

A CAUTION

Identifies a possibly hazardous situation which may lead to minor or moderate bodily

injuries or material damage if not prevented.

NOTE

Important information and useful notes.

SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID
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2.9 Warning symbols on the system components

Warning labels must not be removed or covered up. If labels are missing, these must be
affixed. Damaged labels must be replaced.

Symbol Meaning

Hazardous point warning

Hazardous electrical voltage warning

Laser beam warning

Suspended load warning

> p>p

2.10 Mandatory symbols

Symbol Meaning

Read document

L%,

Use head protection

[,

Use foot protection

Disconnect before maintenance or repairs

S@

12



SYSTEM DESCRIPTION
3 System description
31 Scope of delivery
NOTE!

8026366,/1L3C/2023-09-04 | SICK
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» After delivery, inspect the system for transport damage and report any such
damage immediately.

» Check that the delivery includes all components listed on the delivery note.

System components

e 2 [ MS4421R-16000 2D LiDAR sensors with laser protective cover for the
VMS4200-x MID or

2 LMS4521R-16000 2D LiDAR sensors with laser protective cover for the
VMS5200-x MID

¢ 1 modular mounting set
e 1 LFT display - VMS5200-x MID only

e 1 TTC100-2 cabinet with a SIM2000-2 Prime controller, power supply unit modules
and LFT Ethernet switch

e 1 photoelectric sensor array consisting of 4 WL100L photoelectric sensors
(or functionally compatible)

e 2 beam blockers

e Connecting cables
Optional
e 1 photoelectric retro-reflective sensor (e.g. RAY26) for object detection.

o 1 deflector mirror for reducing the mounting height of the 2D LiDAR sensors

NOTE

These operating instructions use the product name of the controller: SIM2000-Prime.

The device name is SIM2000ST-E.

SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID
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3 SYSTEM DESCRIPTION

3.2 System components

Devices

2
3 -

e Il : 4
ﬁ& ﬁ‘ % o
Epol Clow ) L E)

Fee Clo@ H
Fig. 1: =~ Components of the VMS4200-x / 5200-x MID

Legend

1 LMS4x21 LiDAR sensor with laser protective cover

2 LFT display - VMS5200-x MID only

3 Photoelectric sensor array consisting of 4 photoelectric retro-reflective
sensors for speed detection, e.g. WL100L or functionally compatible
Cross-belt signal

5 Object detection photoelectric sensor for object detection (optional)
Cabinet with a SIM2000-2 Prime controller and power supply unit(s)

Mounting e Mount the system components according to the technical drawing on a frame provided

by the customer.

e Additional glare protection on the frame (beam blocker) prevents objects located
outside of the measuring range from being included in the calculation of measured
values.

14 SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 8026366,/1L3C/2023-09-04 | SICK
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SYSTEM DESCRIPTION

System variant
with deflector mirror

8026366/1L3C/2023-09-04|SICK
Subject to change without notice

Fig. 2: ~ VMS4200-x/ 5200-x MID with deflector mirror

Legend
1 LMS4x21 2D LiDAR sensors with laser protective cover

2 Deflector mirror

o [f the 2D LiDAR sensors cannot be mounted at the prescribed minimum height, the
measurement points can be captured by a deflector mirror mounted parallel to the
2D LiDAR sensors.

e The resulting extension of the light path means that you can save space when
mounting the 2D LiDAR sensor on the conveying equipment.

e The deflection via the mirror is free of loss thanks to its special surface metallization,
as this rules out light refraction.

e The upper figure shows a visualization example of the arrangement of the 2D LiDAR
sensors and the deflector mirror over the transport belt.

e The remaining system setup and operating principle of the VMS4200-x/ 5200-x MID
satisfy the requirements for the relevant type approval certificate.

NOTE! These supplementary operating instructions describe system variant without

deflector mirror.

SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID
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3 SYSTEM DESCRIPTION

3.21 LMS4x21 LiDAR sensors

B

O]
-

-

Fig. 3: ~ LMS4x21 LiDAR sensors with LFT display - VMS5200-x MID only

Legend

1 LMS4x21 LiDAR sensor

2 Laser protective cover

3 LFT display for billing-capable VMS5200-x MID measurement systems

Features o Consists of two LMS4x21 LiDAR sensors with laser protective covers that are mounted
on a profile and located on the right and left above the cross-belt conveyor.

o The LMS4x21 LiDAR sensors are configured as master and slave.

Function e Used to determine the relevant object dimensions by contactlessly detecting objects
on single cross belt sorters or double belt sorters.

LFT display ¢ VMS5200-x MID measurement systems operating in legal for trade applications also
have a separate LFT display to show the measurement results, status information,
firmware version, and the logbook (version history).

16 SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 8026366,/1L3C/2023-09-04 | SICK
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SYSTEM DESCRIPTION 3

3.22 Photoelectric sensor array

The photoelectric sensor array is used to determine the conveyor speed in single cross
belt sorters or double belt sorters.

Fig. 4:  Photoelectric sensor array

Legend
1 WL100L photoelectric retro-reflective sensor (or functionally compatible)
2 Reflector

Features e Optical photoelectric sensor array consisting of four photoelectric sensors with
reflector.

e Used in place of a rotary measuring wheel encoder since the conveyor belt is divided
into individual cross-belt conveyor elements.

8026366,/1L3C/2023-09-04 | SICK SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 17
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3 SYSTEM DESCRIPTION

18

Function 1 . . . 12

d2
1 d3

d
==

1a 1a 1a

¢

1a

3a

3

Fig. 5:  Determining speeds with the photoelectric sensor array

Legend
1 Photoelectric sensor array
la Photoelectric sensor signal
2 Master

SIM2000-2 Prime controller

3a Transfer of speed and increment data

e The feed speed of the conveyor belt is detected by the photoelectric sensor array like
a measuring wheel encoder.

¢ To that end, the SIM2000-2 Prime controller determines the times at which the
photoelectric sensors were passed when a transport unit passes through.

e The speed of the transport unit can be calculated together with the parameterized
distances between the individual photoelectric sensors.

e These speed values are then used to calculate the increment required to determine the
object’s position on the conveying equipment (referred to as “tracking”).
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Subject to change without notice



SYSTEM DESCRIPTION

3.23 Object detection photoelectric sensor (optional)

Features

Function

8026366/1L3C/2023-09-04|SICK
Subject to change without notice

Fig. 6:  Object detection photoelectric sensor and reflector

Legend
1 Object detection photoelectric sensor
2 Reflector

e The light band emitted by the object detection photoelectric sensor is reflected back
by a reflector.

e Sender and receiver are arranged parallel to one another in the housing,

Fig. 7:  Object trigger and cross-belt signal

Legend
1 Cross belt signal: trigger signal relating to the leading edge of the carrier.

2 Object trigger: is triggered when the leading edge of the object passes
through the photoelectric sensor.

o Object is detected as it passes through the object detection photoelectric sensor.

e The object detection photoelectric sensor, together with the cross belt signal,
determines the position of the object on the belt segment in the conveying direction.

e The position of the object is required to detect the presence of overhangs.

SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID
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3 SYSTEM DESCRIPTION

3.24 Cabinet
%
6
9
5 10
4
11
3
2
12
i
1 \ 13
]
Fig. 8:  Cabinet for the VMS4200-x/5200-x MID
Legend
1 Air inlet for cooling (with filter mat and cooler)
2 Terminals for voltage supply IN (100-264 V AC / 50-60 Hz)
3 SIM2000-2 Prime controller with alibi memory
4 RCD (residual current device) for protective contact plug
5 Circuit breaker
6 Power supply unit for supplying voltage to the SIM2000-2 Prime
controller and 2D LiDAR sensors
7 Air outlet for cooling (with filter mat)
Air outlet for cooling (with filter mat)
9 Circuit breaker
10  Terminals (24 V DC) and fuse module OUT
11 LFT Ethernet switch for connecting the LFT components
12 Ethernet switches for connecting additional sensors
13  Airinlet for cooling (with filter mat and fan)
Properties e Contains power supply units for the central voltage supply to system components.
e Contains the SIM2000-2 Prime controller, the central processing unit, and the control
unit of the VMS4200-x / 5200-x MID.
e The SIM2000-2 Prime controller contains the legally relevant memory (alibi memory).
20 SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 8026366,/1L3C/2023-09-04|SICK
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SYSTEM DESCRIPTION 3

Function e Central voltage supply for all system components.
e Coordinates all connected sensors and processes the measured values received.

e The SIM2000-2 Prime controller uses the signals from the photoelectric sensor array to
calculate the incremental signal for position determination. The signals are transmitted
to the LMS4x21 master.

e The SIM2000-2 Prime controller receives the measuring points from the LiDAR sensors
and uses the 2D sections to calculate a three-dimensional model.

e Determines the box volume and dimensional values based on the calculated 3D model.

e The data is sent to the higher-level customer system via the SIM200-2 Prime controller
in a host telegram with a defined format.
NOTE! In the case of the VMS5200-x MID, the measurement results are saved in the
SIM2000-2 Prime controller alibi memory, which is required for legal-for-trade
verification.

3.25 Cross belt conveyor elements

Single cross 1 2
belt sorter

Fig. 9:  Single cross belt sorter with cross-belt conveyor elements

Legend
1 Carrier
2 Cross-belt conveyor element

3 Transported item

e The conveyor belt is divided into individual cross-belt conveyor elements that are
mounted on a carrier.

e Similar to a conventional conveyor belt, the individual cross-belt conveyor elements are
moved in a contiguous line in the conveying direction.

e The cross-belt conveyor elements can also be loaded and unloaded perpendicularly to
the conveying direction via their integrated conveyors.

e |oads are loaded onto cross-belt conveyor elements by coordinated placement on the
individual carrier units.
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Double belt sorter

Fig. 10: Double belt sorter (singulated mode / synchronized mode)

Legend
1 Singulated mode on a double belt carrier
2 Synchronized mode on a double belt carrier

e Each transport element on a double belt sorter consists of two cross-belt conveyor
elements that are mounted on the carrier.

e The two cross-belt conveyor elements are separated by a belt gap.

e The two cross-belt conveyor elements mounted on each carrier can be operated either
in singulated (one object per cross-belt conveyor element) or synchronized (one object
occupies both cross-belt conveyor elements of a double belt carrier) mode.

e This means that small objects can be transported on single cross-belt conveyor

elements, while larger objects can be transported across two cross-belt conveyor
elements.

o This can significantly increase the throughput of the system.

NOTE! When transporting objects in synchronized mode on a double belt carrier, the
restrictions on the minimum object size and accuracy need to be taken into consideration
(see section 3.8 Nominal operating conditions).
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3.2.6 Expanding the system with a reading station

Fig.11: Expanding the system with a reading station

Properties ]
[ ]

Function [

[ ]

Connection [
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Legend

1 VMS4200-x / 5200-x MID
2 Reading systems

3 CAN bus

Expansion of the VMS4200-x / 5200-x MID multi-dimensional measurement system
with a reading station.

Depending on the application, this station can consist of scanners, cameras,
application-specific trigger elements and/or a combination of these components in
any desired arrangement.

Allows automated object identification using bar codes.
Streamlines process automation.

NOTE! The multi-dimensional measurement system can also supply the focus
information for the connected camera systems.

The devices are connected to the multi-dimensional measurement system via the
CAN bus of the SIM2000-2 Prime controller.

The SIM2000-2 Prime controller links the acquired identification data with the
dimension values calculated by the VMS4200-x/5200-x MID.

Identification data and dimension values are output together to the higher-level
system.
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33 VMS4200-x / 5200-x MID without object detection

The VMS4200-x / 5200-x MID multi-dimensional measurement system measures cubic
and irregularly shaped objects that are linearly moved past the measuring station on
single cross belt sorters or double belt sorters.

331 Measurement principle

A9

Fig. 12: Measurement principle

Legend
1 Measurement site
2 Scanning line

e The objects are always measured separately.

¢ Only one object can be in the measuring range at any given time.

NOTE! The objects must be located fully on the cross-belt conveyor element.
The measuring field is limited to the cross-belt conveyor element.

The VMS4200-x / 5200-x MID will otherwise deliver invalid measurement results.
In the case of the VMS5200-x MID, these are designated as NON-LFT.

24 SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 8026366,/1L3C/2023-09-04 | SICK
Subject to change without notice



SYSTEM DESCRIPTION 3

Triggering of '
recording of
measured values
without object
detection

E|_| L] |

Fig. 13: Triggering of recording of measured values

Legend

Cross-belt signal

2 Leading edge of the carrier
3 Reading interval
4 No sighal when the cross-belt conveyor element is empty

e In the system variant without object detection, the measurement process is activated
by the cross-belt signal. The customer transmits a signal for the leading edge of the
carrier to the SIM2000-2 Prime controller.

e The cross-belt signal is only activated if the cross-belt conveyor element is occupied.
No signal is delivered for cross-belt conveyor elements that are empty.

e The cross-belt signal activates the LiDAR sensors and opens the internal reading
interval.

¢ The reading gate determines the start and end of the measuring process. It
corresponds to the trigger length in the conveying direction.

e The measuring process lasts for as long as the reading gate is open, regardless of
whether the object is entering or leaving the scanning line.

Object tracking e The system increment is determined by evaluating the incremental signals of the
photoelectric sensor array. This can then be used to establish the exact position of the
object on the conveyor relative to the cross-belt signal (see item 1 in the above figure).

e This information is required to calculate the length information and for correct
assignment of the measurement results to the object.
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332 Transport conditions for single cross belt sorters

i L L L L

Fig. 14: Singulated mode on a transport unit with one cross-belt conveyor element

e FEach object to be measured is transported on exactly one cross-belt conveyor element.

o The VMS4200-x / 5200-x MID is informed that a cross-belt conveyor element is
occupied via a suitable cross-belt signal.
NOTE! It is not permitted for multiple objects to be present on the same cross-belt
conveyor element.

e The maximum measurement accuracy for cubic and irregularly shaped objects is:
5mmx5 mmx5mm (0.2"x 0.2"x 0.2").
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3.33 Transport conditions for double belt sorters

Double-belt systems
(singulated mode)

Double-belt systems
(synchronized mode)
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Double belt sorters support three operating modes:

U UL

Fig. 15: Singulated mode on a transport unit with two cross-belt conveyor elements

e |n the permanently enabled singulated mode, the object to be measured is transported
on exactly one cross-belt conveyor element.

e The two cross belts can be controlled independently.
e Only one object is permitted on a cross-belt conveyor element at any given time.

e The VMS4200-x / 5200-x MID is informed that the two cross-belt conveyor elements of
a carrier are occupied by means of two short signals.

e Singulated mode allows a measurement accuracy for cubic and irregularly shaped
objects of 5 mm x5 mm x5 mm (0.2" x 0.2" x 0.2").

i L L L L

Fig. 16: Synchronized mode on a transport unit with two cross-belt conveyor elements

e |n the permanently enabled synchronized mode, the object to be measured is
positioned on both cross-belt conveyor elements such that it covers the belt gap.

e Both conveyor elements are operated in sync with one another.
¢ Only one object is allowed to be present on the double-belt carrier at any given time.

e The VMS4200-x / 5200-x MID is informed that the two cross-belt conveyor elements
of a carrier are occupied by means of a long signal.

e Synchronized mode allows a measurement accuracy for cubic and irregularly shaped
objects of 20 mm x 10 mm x 10 mm (0.4" x 0.4" x 0.4").
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Double-belt systems

presence detection m [ ; : \,_,W
/] VAN —
L/ /\

28

with dynamic
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Fig. 17: Dynamic presence detection on double-belt conveyor systems

:

e Dynamic presence detection is the alternative to the permanently enable singulated
mode or synchronized mode.

e The same transport conditions apply as for singulated and synchronized mode.
o A short signal identifies that an object is present on one cross-belt conveyor element.

e Along signal indicates that an object is present across both cross-belt conveyor
elements of the transport element.

e [f there is no signal, then the transport unit is empty.

e Depending on how the transport unit is occupied, the measurement accuracy of
the VMS4200-x / 5200-x MID dynamically switches between singulated mode
G mmx5mmx5mm/0.2"x0.2"x 0.2") and synchronized mode (10 mm x 10 mm x
10 mm/0.4"x0.4"x 0.4")

e This switching is implemented by linking the cross-belt signal with the signals from
the photoelectric sensors connected to the SIM2000-2 Prime controller.

¢ In billing-related operation, the measurement accuracy selected for a specific
measurement is stored in the alibi memory together with the measured value.
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3.4 VMS4200-x / 5200-x MID with object detection (optional)

In the system variant with additional object detection, the VMS4200-x / 5200-x MID
multi-dimensional measurement system also takes overhanging cubic objects into
account. This requires an additional object detection photoelectric sensor.

Objects projecting beyond the edge of the belt are detected by comparing the object
trigger with the cross-belt signal.

341 How object detection works

Allowed object
overhang

Fig. 18: Allowed overhangs

Legend

1 Allowed overhang of cubic objects

2 Not allowed: Overhang of irregularly shaped objects

3 Not allowed: The center of gravity of a cubic object lies outside the cross-
belt conveyor element

¢ In the system variant with object detection, cubic elements overhanging any of the
four sides of the belt by typically 100 mm are taken into account.

e To accommodate this, the measuring field is extended beyond the limits of the
cross-belt conveyor element.

o The center of gravity of the object must lie on the cross-belt conveyor element.

o Overhanging irregularly shaped objects are not permitted.

NOTE! The VMS4200-x / 5200-x MID will otherwise deliver invalid measurement results.
In the case of the VMS5200-x MID, these are designated as NON-LFT.
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30

Principle of
object detection
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Fig. 19: Principle of object detection

Legend
1 Object detection photoelectric sensor
2 Cross-belt signal

3 Object trigger signal

e Overhanging objects are detected with the help of an additionally mounted object
detection photoelectric sensor.

e The object detection photoelectric sensor detects the leading edge of the object
located on the cross-belt conveyor element and sends a suitable trigger signal to the
control unit.

e The exact position of the object on the cross-belt conveyor element is then calculated
based on the relative timing of the object trigger and cross-belt signal.
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Fig. 20: Triggering of recording of measured values for systems with object detection

Triggering of recording
of measured values
with object detection

Legend

A Cross-belt signal

B Object trigger signal
C Reading interval
1

Reading interval is opened by the object trigger and closed by the
cross-belt signal.

2 Reading interval is opened by the cross-belt signal and closed by the
object signal.

3 Reading interval is opened and closed by the object trigger.

4 Reading interval is opened and closed by the cross-belt signal.

o Just like for the system variant without object detection, the reading interval
determines the start and end of the measuring process.

o Depending on the position of the object on the cross-belt conveyor element, it is jointly
determined from the object trigger and cross-belt signal.
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342 Overhang tolerance for single belt systems

Example 1

Fig. 21: Example 1 of overhang calculation for single belt systems

o All objects are located within the measuring range for the overhang calculation.

e The measurement accuracy for all cubic and irregularly shaped objects in this example
is5mmx5mmx5mm (0.2"x0.2"x 0.2").

Example 2 &
v
N
— L

L L L
1 | U - [
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Fig. 22: Example 2 of overhang calculation for single belt systems

o Object 2 is projecting into the measuring range of object 3 and is therefore outside the
measuring range.

e Two objects are detected in the measuring range of object 3.
e Object 2 and object 3 deliver invalid measurement results.

e The measurement accuracy of the other objects is 5 mm x5 mm x5 mm (0.2" x 0.2" x
0.2").
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Example 3

Example 4
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Fig. 23: Example 3 of overhang calculation for single belt systems

o No gap is detected between object 2 and object 3. The two objects are detected as one
object.

e Object 2 and object 3 deliver invalid measurement results.

e The measurement accuracy of the other objects is 5 mm x5 mm x5 mm (0.2" x 0.2" x
0.2").

— 1

I L L U L

Fig. 24: Example 4 of overhang calculation for single belt systems

o The irregularly shaped objects 2, 3 and 4 deliver invalid measurement results due to
the overhang,

e The measurement accuracy for the irregularly shaped object 1 located fully on the
cross-belt conveyor elementis 5 mm x5 mm x5 mm (0.2" x 0.2" x 0.2").
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343 Overhang tolerance for double belt systems

Example 1
(singulated mode)

L u L u L
L U L 1] L

L | U | L

Fig. 25: Example 1 of overhang calculation for double belt systems (singulated mode)

o All objects are located within the measuring range for the overhang calculation.

e The measurement accuracy for all cubic and irregularly shaped objects in this example
is5mmx5mmx5mm (0.2"x0.2"x 0.2").

Example 2
(singulated mode)

Fig. 26: Example 2 of overhang calculation for double belt systems (singulated mode)

The irregularly shaped object 1 delivers invalid measurement results due to the
overhang.

e Object 4 is projecting into the measuring range of object 3. Two objects are detected in
the measuring range of object 3. Object 3 and object 4 deliver invalid measurement
results.

o No gap is detected between object 7 and object 8. The two objects are detected as one
object. Object 7 and object 8 deliver invalid measurement results.

e The measurement accuracy of the other objects is 5 mm x5 mm x5 mm (0.2" x 0.2" x
0.2".
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3

Example 3
(synchronized mode)
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Fig. 27: Example 3 of overhang calculation for double belt systems (synchronized mode)

o All objects are located within the measuring range for the overhang calculation.

e The measurement accuracy for all cubic and irregularly shaped objects is 10 mm x
10 mm x 10 mm (0.4" x 0.4" x 0.4").

Example 4
(synchronized mode)
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Fig. 28: Example 4 of overhang calculation for double belt systems (synchronized mode)

o Object 1 is projecting into the measuring range of object 2.

Two objects are detected in the measuring range of object 2. Object 1 and object 2
deliver invalid measurement results.

e No gap is detected between object 3 and object 4.

The two objects are detected as one object. Object 3 and object 4 deliver invalid
measurement results.
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(synchronized mode)

36

Example 5

L . L
- L L
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Fig. 29: Example 5 of overhang calculation for double belt systems (synchronized mode)

e The irregularly shaped objects 2 and 3 deliver invalid measurement results due to the

overhang.
e The measurement accuracy of the other objects is 10 mm x 20 mm x 10 mm (0.4” x
0.4”7 x 0.4").
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3.5 Recording of measured values and data processing
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Fig. 30: Measuring point determination of the VMS4200-x / 5200-x MID

The measurement process is activated by the cross-belt signal.
The two LiDAR sensors span a two-dimensional measuring range and perform a non-
contact scan of the surface of the object on the cross belt conveying equipment.

They cyclically transmit the detected measuring points to the SIM2000-2 Prime
controller for further processing.

Fig. 31: Building 3D model in the SIM2000-2 Prime controller

¢ When the detected conveyor speed and the specific position of the object on the belt

are factored in, a spatial model is created.

The SIM200-2 Prime controller calculates the length, width and height of the smallest
rectangular box that fully encloses the object. These dimension values can be used to
calculate the volume of the rectangle.

In billing-related operation, the measurement results of the VMS5200-x MID are shown
on a separate LFT display.
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3.6 Data output

Data output of the
VMS4200-x MID

Fig. 32: Data output of the VMS4200

Legend

1 Data output via Ethernet

2 Data output via fieldbus

3 Data output via RS-232 / RS422

e The SIM2000-2 Prime controller assigns the calculated measurement results to the
respective object.

e The measurement results are issued to a higher-level system.

e The data is issued via a host telegram coordinated by the customer.

e The calculated 3D point cloud of the calculated model can also be optionally output
here.

Data output of the
VMS5200-x MID

0000 0000023

Fig. 33: Data output of the VMS5200

Legend

1 SIM2000-2 Prime controller

la Saving of measurement results in alibi memory

1b Display of measurement results on LFT display

1c Data output via Ethernet, fieldbus, RS-232 / RS422
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o During billing-related operation of the VMS5200, before the data is output the
measurement results are saved in the SIM2000-2 Prime controller alibi memory,
which is required for legal-for-trade verification.

e The measurement results are also displayed on the LFT display.

Configuring
output times

Fig. 34: Configuring the time of the data output

Legend

1 After a defined distance from the scan plane relative to the rear edge of
an object.

2 After a defined distance from the scan plane relative to the leading edge

of an object.

e The output time is configured using SOPAS.
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3.7 Additional functions

Fig. 35: Contour data as focus data for connected reading systems

e [f the VMS4200-x / 5200-x MID is operated as part of a complete system with a
reading station (see section 3.2.6 Expanding the system with a reading station),
the contour data can be used as the basis for dynamic camera focusing,

e For this purpose, the SIM200-2 Prime controller supplies continuous information
about the distance of the measurement sensor to the object surface via the CAN bus.
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3.8 Nominal operating conditions

Nominal operating
conditions in
singulated mode
(single cross belt,
double belt)
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The VMS4200-x / 5200-x MID multi-dimensional measurement system can determine
the length, width, and height of the smallest rectangular box that fully encloses cubic and
irregularly shaped measuring objects. The VMS5200-x MID is certified to the Measuring
Instruments Directive specified in section 9.3 Compliance with EU directives.

The different nominal operating conditions for single cross belt sorters and double belt
sorters are described below.

When single cross belt sorters and double belt sorters are operated in singulated mode,
the VMS4200-x / 5200-x MID determines the measuring range and measurement
accuracy for all transport units based on the object size.

d=5mmx5 mm x5 mm

d=10mm x5 mm x5 mm
d=10mm x 10 mm x 5 mm
d=10 mm x 10 mm x 10 mm

Fig. 36: Nominal operating conditions in singulated mode (single cross belt, double belt)

Measuring range and scale interval value for VMS4200-x / 5200-x MID
operating condition 1
Min. Max. Scale value (d) Note
Length | 250 mm <2500mm | 5mm Longest dimension of the
>2.0" <98.0" 0.2" measuring object
Width 250 mm < 1,600 mm 5 mm Dimension of the measuring
22.0" <63.0" 0.2" object orthogonal to the longest
dimension
Height =50 mm < 1,200 mm 5 mm Maximum height of the
>2.0" <43.0" 0.2" measuring object relative to the
transport belt surface

Tab. 1: Measuring range and scale interval value for VMS4200-x / 5200-x MID - operating
condition 1
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Measuring range and scale interval value for VMS4200-x / 5200-x MID

operating condition 2

Min. Max. Scale value (d) Note
Length | 2100mm | <2500 mm | 10 mm Longest dimension of the
> 4.0" <98.0" 0.4" measuring object
Width 250 mm < 1,600 mm 5 mm Dimension of the measuring
2 2.0" <63.0" 0.2" object orthogonal to the longest
dimension
Height =50 mm < 1,200 mm 5 mm Maximum height of the
2 2.0" <43.0" 0.2" measuring object relative to the

transport belt surface

Tab. 2: Measuring range and scale interval value for VMS4200-x / 5200-x MID - operating
condition 2

Measuring range and scale interval value for VMS4200-x / 5200-x MID

operating condition 3

Min. Max. Scale value (d) Note
Length | 2100mm | <2500 mm | 10 mm Longest dimension of the
2 4.0" <98.0" 0.4" measuring object
Width > 100 mm < 1,600 mm 10 mm Dimension of the measuring
> 4.0" <63.0" 0.4" object orthogonal to the longest
dimension
Height 250 mm < 1,200 mm 5 mm Maximum height of the
22.0" <43.0" 0.2" measuring object relative to the

transport belt surface

Tab. 3: Measuring range and scale interval value for VMS4200-x / 5200-x MID - operating
condition 3

Measuring range and scale interval value for VMS4200-x / 5200-x MID

operating condition 4

Min. Max. Scale value (d) Note
Length | 2100mm | <2500 mm | 10 mm Longest dimension of the
2 4.0" <98.0" 0.4" measuring object
Width > 100 mm < 1,600 mm 10 mm Dimension of the measuring
> 4.0" <63.0" 0.4" object orthogonal to the longest
dimension
Height > 100 mm < 1,200 mm 10 mm Maximum height of the
> 4.0" <43.0" 0.4" measuring object relative to the

transport belt surface

Tab. 4: Measuring range and scale interval value for VMS4200-x / 5200-x MID - operating
condition 4
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Nominal operating
conditions in
synchronized mode
(double belt)

Nominal operating
conditions in combined
singulated mode and
synchronized mode
(double belt)

8026366/1L3C/2023-09-04|SICK
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When a double belt sorter is running in synchronized mode, the following measuring
ranges, measurement accuracy, and scale values apply.

Fig. 37: Nominal operating conditions in synchronized mode (double belt)

Measuring range and scale interval value for VMS4200-x / 5200-x MID
operating condition 5

Min. Max. Scale value (d) | Note

Length | 2150 mm <2,500 mm 10 mm Longest dimension of the
2 6.0" or <98.0" 0.4" measuring object
3 x belt gap

Width 2150 mm < 1,600 mm 10 mm Dimension of the measuring
> 6.0" or <63.0" 0.4" object orthogonal to the
3 x belt gap longest dimension

Height > 100 mm < 1,200 mm 10 mm Maximum height of the
>4.0" <43.0" 0.4" measuring object relative to

the transport belt surface

Tab. 5: Measuring range and scale interval value for VMS4200-x / 5200-x MID - operating
condition 5

When a double belt sorter is running in combined singulated mode and synchronized
mode, the dynamic presence detection determines for each transport type whether it is
operating in singulated mode or synchronized mode and automatically switches to the
corresponding measuring range.

10 mm x 10 mm x 10 mm

10 mmx 10 mm x 10 mm ;'{5 mm x5 mmx5 mm"'"g H 10 mm x 10 mm x 10 mm g

Fig. 38: Nominal operating conditions in singulated mode and synchronized mode (double belt)

Transport conditions for dynamic presence detection

Cubic and irregularly shaped objects on single cross belt and double belt sorting systems
Vmin: 2 0.5 m/s
Vmax: £ 4.0 m/s
Dynamic measuring range switchover is based on the cross-belt signal.

Overhanging cubic objects are only allowed in the system variant with object detection.
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Dynamic scale value

switchover

(singulated mode only)

44

For single cross belt sorters and double belt sorters, the scale interval value can be changed
depending on the particular object dimension measured, i.e., length, width or height. For
double belt systems with dynamic presence detection, single belt object placements can
occur with or without scale value switchover. Synchronized mode always uses the fixed
scale value 10/10/10 mm (0.4“/0.4/0.4").

The change to the second scale interval value occurs separately for each dimension value
once that dimension has reached the preset switchover point. It is therefore possible to
individually change scale values, i.e. if one dimension is greater or less than the predefined
switchover point, only the scale value for that dimension is changed.

For example, if the switchover point is defined for the length dimension, a length that
exceeds the switchover point will result in scale value 2 being applied to the length. Scale
value 1 will continue to apply to the determined width and height.

The switchover point is set during commissioning and cannot be changed when the
calibration switch is activated and locked (for information on the calibration switch, see
section 3.9.3 Alibi memory and firmware). Scale interval value 1 and scale interval value 2
must be documented on two separate information labels. Only scale interval values based
on the Nominal operating conditions may be selected.

Example 1
L £2000mm /& >2000mm | 1
I X :/ 1
VMS5200-xMID  “g= VMS5200-x MID 5oee
n;f.umogﬂ.ﬂljmum 0 et Qe Dioen m;‘:m
] w0 | a0 o f P zalnu a;o 7;0
50 50 - .| 20800 | sso | 300
5 10 10 10
Fig. 39: Dynamic scale value switchover (length dimension as switchover point)
Legend
1 Switchover point 2,000 mm
2 Identification label for scale interval value 1
3 Identification label for scale interval value 2
SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 8026366/1L3C/2023-09-04 | SICK

Subject to change without notice
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Example 2

8026366,/1L3C/2023-09-04 | SICK
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In example 1, the multi-dimensional measurement system is working with the two scale
interval values 5 mm x5 mm x5 mm and 10 mm x5 mm x 5 mm. An object length of
2,000 mm has been defined as the switchover point during commissioning.

Objects with a length less than or equal to 2,000 mm are measured with scale interval
value 1 (5 mm x5 mm x5 mm). For objects with a length greater than 2,000 mm, the multi-
dimensional measurement system automatically uses scale interval value 2 (here 10 mm)
for the length dimension due to the detected object length, and continues to use scale
interval value 1 (here 5 mm x 5 mm) for the width and height.

SICK VMS5200-x MID Cm,':.ffnrg‘ebe" SICK YMS5200-x MID  soebet

Gisela Sick Str, 1 Gisela-Sick-Str, 1 double belt: singulated

Srbhss  DE-19-MI009-PTB023 ] double bel e, Elom Oinen 9

Made in Germany [ZImm Oinch Made in Germany - ne [Zl dynamic
L W H Mode double belt: T W m

[ singulated

max = 500 400 300 [ synchronized
=[min=| 50 50 50 Scale value:

max<| 2000 | 1200 | 1000
min>| 500 400 300

scale value (1)
in L'W/H

scale value (2)
in LIWIH

5 5 5 O fix
d= 21 dynamic da=| 10 10 10
Vmin = m/s Vmax= m/s  Overhang activated [] Vmin = m/s Vmax = m/s

Temperaluroereich/ Temperature range - ww o C Nur ein Objekt je Cross Belt ertaubl/ Temperaturbsreich/ Temperature range -10°C / +50°C.
iy one object per Cross Belt. Kei gende Objele bl No oveaaging ieguiar ciecs aowed Nur i Objei o Cruss Bel eraubt/Onlyons object po Cross B

Menrdimensionales Messgerdt firr die Mmu ing quaderfdr et ,unregelmaBig geformter, nicht reflektierender, L 9 Skal te (1)4(2) erfoigt ‘-"? vaius (1)8(2) per dimension.
fomstabiler ynd lichtundurchldssiger Objexte: €5 wird der Kleinste das Messobjekt umhillende Quader bestimmt.
Multi-dimensional measuring instrument for measuring rectangular, iegular shaped, no-reflective dimensionally In der Betriebsart singuliert ort 5/5/5(0,210.2°/0,2°) sind kubische und irmgulars Objokle zulassig.
stable and opaque boxes. The smallest rectangular box that fully encloses the object shall be deter mined. In case of operating mode smguiated and scale value 5/5/5 (0,27/0,27/0,2") cubic and imegular shapes are allowed.

Fig. 40: Dynamic scale value switchover (switching point for length, width and height)

In example 2, the multi-dimensional measurement system is working with the two scale
interval values 5 mm x 5 mm x 5 mm and 10 mm x 10 mm x 10 mm. The change of scale
interval values occurs for all three dimensions. The switching points are 500 mm for the
length, 400 mm for the width, and 300 mm for the height.

The following table shows the scale interval values based on each respective measured
object dimension.

L B H d Lmin | Lmax | Bmin | Bmax | Hmin | Hmax
mm | mm | mm mm mm | mm | mm | mm | mm | mm
450 | 350 | 250 | 5 5 5 445 | 455 | 345 | 365 | 245 | 255
450 | 250 | 350 | 5 5 10 | 445 | 455 | 245 | 255 | 340 | 360
350 | 450 [250 | 5 10 5 345 | 355 | 440 | 460 | 245 | 255
350 | 250 450 | 5 5 10 | 345 | 355 | 245 | 255 | 440 | 460
250 | 450 350 | 5 10 | 10 | 245 | 255 | 440 | 460 | 340 | 360
250 | 350 |450 | 5 5 10 | 245 | 255 | 345 | 355 | 440 | 460
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3 SYSTEM DESCRIPTION

3.9

3.9.1

System information

46

Legal for trade operation

The MID-compliant, and therefore capable of being verified as legal for trade, VMS5200-x
MID system has been type-tested by the Physikalisch-Technische Bundesanstalt (PTB). It

can therefore be used for billing purposes.

When operating the VMS5200-x MID in an application requiring official legal-for-trade
verification, be sure to comply with applicable national law. SICK can assist you with this
in an advisory capacity on request. However, this assistance is not a substitute for legal

advice.

Information labels

There are several types of information labels in use:

labels SICK VMS5200‘X M I D

" DE-19-MI009-PTB023

Made in Germany Dmm D inch
L W

max =

min =

scale value (1)
in L/W/H

d=

Vmin = m/s Vmax = m/s

Conveyor:

O single belt
[J double belt

Mode double belt:

O singulated
[ synchronized

Scale value:

O fix
[ dynamic

Overhang activated [J

Temperaturbereich/Temperature range - 10°C/+50°C Nur ein Objekt je Cross Belt erlaubt/
Only one object per Cross Belt. Keine iregularen uberhangende Objete erlaubt/ No overhanging irregular objects allowed.

Mehrdimensionales Messgerat fur die Messung quaderformiger,unregelmaBig geformter, nicht reflektierender,
formstabiler und lichtundurchlassiger Objekte- Es wird der kleinste das Messobjekt umhillende Quader bestimmt.

Multi-dimensional measuring instrument for measuring rectangular, irregular shaped, non-reflective dimensionally
stable and opaque boxes. The smallest rectangular box that fully encloses the object shall be determined.
\

Fig. 41: System information label for the VMS5200-x MID

e To ensure that the VMS5200-x MID is operated in such a way that it can be verified as
legal for trade, one to three system information labels - depending on whether fixed
scale values or dynamic scale value switchover is used - containing information about
the maximum and minimum dimensions for the length (L), width (W), and height (H), as
well as the relevant scale value (d) must be attached to the multi-dimensional
measurement system in a highly visible location.

e The missing values are to be entered by hand on site, using waterproof permanent ink.
Alternatively, printable templates are available online.

e The respective system identification labels must be attached to the system in such a
manner that they can be seen by the operator and associated with the multi-

dimensional measurement system.
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Metrology information
label of the
VMS5200-x MID

8026366/1L3C/2023-09-04|SICK
Subject to change without notice

SICKE T »@[H[C €®
A E

3.4
734
20

e

CEm21 0102

£ SICK =5 [ €6y -

! s GfiCe® | :
g ; O AE | 3

vy

— [siEK,, D ~ ]

S Y
cgm ”
SW. MAC: 00:00:00:00:00.00
Manufactured:

wade in Germany SICK AG D.79276 Reute

Fig. 42: Sample label for the metrology marking, CE marking, and number of the notified body
with the type labels for the SIM2000-2 Prime controller and the two LiDAR sensors

Legend

1 Metrology marking

2 Type label of the SIM2000-2 Prime controller
3 Type labels of the two LiDAR sensors

¢ A metrology identification label must also be attached.

e The metrology marking - M21 for the year 2021 in the above figure - must be
indicated in accordance with Article 21 of the MID.

o Additionally, the CE marking and the number of the notified body - 0102 for PTB in the
above figure - must be indicated.

o After successful commissioning and conformity assessment, the type labels of the
LiDAR sensors and the type label of the SIM2000-2 Prime controller must be affixed to
the metrology information label.

NOTE! The nature of the metrology information label must be such that its removal will

result in the destruction of the label itself or of a security seal.
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Single cross belt sorter
with fixed scale values

should be marked.

When the VMS5200-x MID is operated on single cross belt sorters with fixed scale values,
the Conveyor=single belt and Scale value=fix options on the system information label

The associated dimension values with unit of measurement (mm or inch) must be

specified in indelible ink.

The type labels for the two LMS4x21 LiDAR sensors as well as for the SIM2000-2 Prime

controller must be affixed to the corresponding fields of the metrology information label.

SICK VMS5200-xMID ==~

Gisela-Sick Str, 1 IZ1 smgl? be-llI

D-79276 Reute DE-19-MI009-PTB023 [ double belt

Made in Germany K‘mm Dinch ose douse bet
L m ode double belt:

[ singulated

= |max= [ synchronized

gz

T Z[min= Scale value:

o = -

© £ I21 fix

2 d= [ dynamic

Vmin = m/s Vmax = m/s Overhang activated []

Temperaturvereich/Temperature range - 10°C/+50°C Nur ein Objeki je Cross Belt erlaubt/
Only one object per Cross Belt. Keine irregularen Uberhangende Objete erlaubt/ No overhanging irmegular objects allowed.

Mehr mmensmna\cs Mv:ssgc-rat fir die Messurg quaderfﬁrmwﬁer unregelmagig geformter, nicht reflektierender,
d lich: Objekte- Es wird der kleinste das Messobjekt umhdllende Quader bestimmt.

Multi-dimensional measuring instrument for measuring rectangular, irregular shaped, non-reflective, dimensionally
stable and opaque boxes. The smallest rectangular box that fully encloses the object shall be determined.
\

CeEm210102

'g SIMZOOO-GL DAOC
[=m SIC B/N: 111788,
w1z vasern SIN: 2117 00
o~ DC 24V +20%
S max = 4A 96W
=] MA 5
§ MAC#7 :
72}

Fig. 43: Information labels for the VMS5200-x MID on single cross belt sorters with fixed scale

values and with affixed type labels

Legend
1 System information label when working with single cross belt sorters with
fixed scale values
2 Metrology information label with affixed type labels
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Single cross belt sorter
with dynamic scale
value switchover

8026366,/1L3C/2023-09-04 | SICK
Subject to change without notice

When the VMS5200-x MID is operated on single cross belt sorters with dynamic scale
value switchover, the values for the two selected scale intervals must be described in
two separate system information labels and attached to the system indelibly.

For scale interval value 1, the Conveyor=single belt and Scale value=dynamic options
on the system information label should be marked. The dimension values with unit of
measurement (mm or inch) must be specified in indelible ink.

When specifying scale interval value 2, the single belt/double belt: singulated system
information label must also be used and the dynamic operating mode marked. The
dimension values for scale interval value 2 with unit of measurement (mm or inch) must
be specified in indelible ink.

The type labels for the two LMS4x21 LiDAR sensors as well as for the SIM2000-2 Prime
controller must be affixed to the corresponding fields of the metrology information label.

SICK VMS5200-xMID =1
Gisela-Sick-Str, 1 l:l single belt
oraoreres  DE-19-MI009-PTB023 [ double beit
Made in Germany ZImm Oinch o N |
L W H e double beit:
O singulated
= |max= O synchronized
E I
€ =|min= Scale value: 1
3
P E O fix
g d= |21 dynamic
Vmin = m/s Vmax = m/s Overhang activated [J
Temperaturoereich /Temperature var[e 10°C/ +50°C Nur ein Objekt je Cross Belt ertaubt/
Only ane object per Cross Belt. Keine imeguiaren aberhangende Objete erlaubt/ No overhanging sregular objects alowed
Mehrdimensionales Messgerdt (r die Messung quaderfrmiger.unregelmasig geformier, nicht reflektierender,
formstabiler und lichtundLrchidssiger Objexte- Es wird der kieinste das Messobjekt umhdllende Quader bestimmt.
Multi-dimensional measuring instrument for measuring vucu"gﬂu irregular shaped, non-reflective, dimensionally
stable and opaque boxes, The smallest rectangular box that fully encloses the object shall be determined,
-
SICK VMS5200-x MID e ter
Gisela-Sick-Str, 1 double belt: singulated
D-79276 Reute Zlmm Oinch
Made in Germany IZI dynamic
L W H
—~ <
s max <
e T
3 = [min> 2
g
o 3
Ly~
| = =
3 d=
Vmin = m/s Vmax= m/s
Temperaturbereich/ Temperature range -10°C / +5
Nur in Objekt j Cross Beit erlaubt’ Only one nn.mmr Cross Balt
L c o (1)8(2) erfolgt pise / Change of scale value (1)&(2) per dimension.
In der Betnebsart singuliert und Skalenwert 5/5/5 (0,27/0,.2°/0,27) ibische und irregulare Objekte zulassig
In case of operating mode singulated and scale value 5/5/5 (0,2°/0,270,2°) cubic and imegular shapes are allowed
'g SIM2000-3L 10A0C
£ sICK: Z
b AN 3 1}
~ B
L}
g X
g E
-— o~
v [%)
= =
= s

Fig. 44: Information labels for the VMS5200-x MID on single cross belt sorters with dynamic scale

value switchover and with affixed type labels

Legend

1 System information label for scale interval value 1 when working with
single cross belt sorters with dynamic scale value switchover

2 System information label for scale interval value 2

Metrology information label with affixed type labels
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Double belt sorter in
singulated mode with

50

fixed scale values

When the VMS5200-x MID is operated on double belt sorters in singulated mode with
fixed scale values, the Conveyor=double belt, Mode double belt=singulated and
Scale value=fix options on the system information label should be marked.

The associated dimension values with unit of measurement (mm or inch) must be

specified in indelible ink.

The type labels for the two LMS4x21 LiDAR sensors as well as for the SIM2000-2 Prime
controller must be affixed to the corresponding fields of the metrology information label.

SICK VMS5200—X M I D Convey?r:

) O single belt
Gisela-Sick-Str, 1 -
D-79276 Reute DE-19-MI009-PTB023 |Z| double belt
Made in Germany Zimm inch '
L W H Mod-e double belt:
|Z] singulated
= |max= [ synchronized
szl
© % min = Scale value:
- -
T £ 121 fix
3 d= O dynamic

Overhang activated []

Vmin = m/s Vmax = m/s
Temperaturbereich/Temperature range - 10° C/+50 C Nur ein Objekt je Cross Belt erlaubt/
Only one object per Cross Belt. Keine g Objete erlaubt/ No iregular objects allowed

Mehrdimensionales Messgerat fiir die Messung guaderformiger,unregelmasig geformter, nicht reflektierender,
formstabiler und lichtundurchlassiger Objekte- Es wird der kleinste das Messobjekt umhillende Quader bestimmt.

Multi-dimensional measuring instrument for measuring rectangular, irregular shaped, non-reflective  dimensionally
stable and opaque boxes, The smallest rectangular box that fully encloses the object shall be determined.

CeEm210102

slc S\MNOOGLIDAD(‘
S*N 21 '? om
DC 24V120%
M, C 1 06:7;

SIM2000-2 Prime

LMS 1

e 3
e

ey S04 6 0 78276 7

Fig. 45: Information labels for the VMS5200-x MID on double belt sorters in singulated mode

with fixed scale values and with affixed type labels

Legend

1 System information label on double belt sorters in singulated mode with

fixed scale values

2 Metrology information label with affixed type labels
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3

Double belt sorter in
synchronized mode
with fixed scale values

8026366/1L3C/2023-09-04|SICK
Subject to change without notice

When the VMS5200-x MID is operated on double belt sorters in synchronized mode
with fixed scale values, the Conveyor=double belt, Mode double belt=synchronized
and Scale value=fix options on the system information label should be marked.

The associated dimension values with unit of measurement (mm or inch) must be
specified in indelible ink.

The type labels for the two LMS4x21 LiDAR sensors as well as for the SIM2000-2 Prime
controller must be affixed to the corresponding fields of the metrology information label.

SICK VMS5200-XxMID =

Gisela-Sick-Str. 1 - ;mgllj bgltl
D-79276 Reute DE-19-MI009-PTB023 [Z] double belt
Made in Germany I':_lmm Dinch -

L W H Mode double belt:

O singulated
=  [max= |21 synchronized
S Il .
T 2|min= Scale value: 1
% _E, I21 fix
& d= O dynamic
Vmin = m/s Vmax = m/s Overhang activated [

Temperaturbereich/Temperature range - 10°C/+50°C. Nur ein Objekt je Cross Belt erlaubt/
Only one object per Cross Belt. Keine iregularen uberhangende Objete erlaubt/ No overhanging irregular objects allowed

Menhrdimensionales Messgerat fiir die Messung quaderférmiger,u ig geformter, nicht
formstabiler und lichtundurchlassiger Objekte- Es wird der kemsle das Messobjekl umhllende Quadel bestimmt.

Multi-dimensional measuring instrument for measuring rectangular, irregular shaped, non-reflective d\mensmnaHy
stable and opague boxes, The smallest rectangular box that fully encloses the object shall be determined
L

CeEm210102

ST SHICE®

Fig. 46: Information labels for the VMS5200-x MID on double belt sorters in synchronized mode
with fixed scale values and with affixed type labels

Legend

1 System information label on double belt sorters in synchronized mode
with fixed scale values

2 Metrology information label with affixed type labels
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Double belt sorter in When the VMS5200-x MID is operated on double belt sorters in singulated mode with

singulated mode with dynamic scale value switchover, the values for the two selected scale intervals must be
dynamic scale value described in two separate system information labels and attached to the system indelibly.
switchover

For scale interval value 1, the Conveyor=double belt, Mode double belt=singulated and
Scale value=dynamic options on the system information label should be marked. The
dimension values with unit of measurement (mm or inch) must be specified in indelible
ink.

When specifying scale interval value 2, the single belt/double belt: singulated system
information label must also be used and the dynamic operating mode marked. The

dimension values for scale interval value 2 with unit of measurement (mm or inch) must
be specified in indelible ink.

The type labels for the two LMS4x21 LiDAR sensors as well as for the SIM2000-2 Prime
controller must be affixed to the corresponding fields of the metrology information label.

SICK VMS5200-XxMID ~ comeree

O single beit
Gisela-Sick-Str, 1 —
79276 Route DE-19-MI009-PTB023 [ double beit
Mads i Germany  [EJmm Clinch )

q Mode double belt:

[T singulated
= max= [ synchronized
2z
% % min = Scale value: 1
o
2= O fix
3 d= [T] dynamic

Vmin m/s Vimax = myfs Overhangaclivated [

C/#50*C Nur ein Objekt je Cross Belt ertauby
Obiete erlaube/

arfGrmiger. g geformter, it
a6 as Messobjekt unhilende Quad

Muit dimansloral measuing instrument fof measaringrecangular, regula shapad, ronreflectve
‘& and opaque hoxes. The smallest rectangular box that fully encloses the abjec shall be deterin

SICK  yMS5200-x MID snoebet

Mehidims
formsiaber ord I

Gisela-Sick St double belt: singulated
079276 Reute Elmm Oineh

Made in Germany Izl dynamic

L W H

— <

a max =

2T

2z

gz min> 2
g

- ~

i a=

Vmin = m/s Vmax = m/s
Tompsraturberaich Tamperanrs range -10°C / +50°C
NUF 8in Dbkt o Cross Belt slaubd! Only one object per Cross Bel
Umschaitung Skalsmyarta {1)4(2) ericigt dimensionsweisa | Change of scale vaius (1)4(2) per dmension
In der Betrisbsart singubiert und Skalemvert 51545 (0,270,2°10.2°) sind kubische und ireguire Objekde zuidssia
In case of operaing mode singulated and scale vakue 5/5/5 (0,270,270,2°) cubic and imeguier shapes are allewed
O

LMS 2

Fig. 47: Information labels for the VMS5200-x MID on double belt sorters in singulated mode
with dynamic scale value switchover and with affixed type labels

Legend

1 System information label for scale interval value 1 when working
with double belt sorters in singulated mode with dynamic scale value
switchover

2 System information label for scale interval value 2

Metrology information label with affixed type labels
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Double belt sorter in
singulated mode and in
synchronized mode
with fixed scale values
as well as in singulated
mode with dynamic
scale value switchover

8026366,/1L3C/2023-09-04 | SICK
Subject to change without notice

When the VMS5200-x MID is operated on double belt sorters in singulated mode and in
synchronized mode with fixed scale values, as well as in singulated mode with dynamic
scale value switchover, the values for the selected scale intervals must be described in
three separate system information labels and attached to the system indelibly.

For scale interval value 1, the Conveyor=double belt, Mode double belt=singulated

and Mode double belt=synchronized as well as the Scale value=dynamic options on the
system information label should be marked. The dimension values with unit of measure-
ment (mm or inch) must be specified in indelible ink.

When specifying scale interval value 2, the single belt/double belt: singulated system
information label must be used and the dynamic operating mode marked. The dimension

values for scale interval value 2 with unit of measurement (mm or inch) must be specified
in indelible ink.

When specifying scale interval value 3 (synchronized mode with fixed scale values), the
third system information label with the operating mode synchronized fix must be marked.
The dimension values for scale interval value 3 with unit of measurement (mm or inch)
must be specified in indelible ink.

The type labels for the two LMS4x21 LiDAR sensors as well as for the SIM2000-2 Prime
controller must be affixed to the corresponding fields of the metrology information label.

- Conveyor: -
SICK  VMS5200-xMID  “i..... SICK  VMS5200-X MID . e
iy " ‘Deen K B [Emm Dinen

1 L W H Mode double beit: L W H
[Z] singulated _

= [max= i synehronized g [mexs
% ; min = Scale value: ? % min= 3
2= (WS 5 <
b d= ] dynamic a d=

m/s Overhang activated ] Vmin = m/s Vmax = m/s

Temperaturbersicn Temperature range
Hur ein Obfek je Cross Belt eriaubt/ Oni

0'c
ject per Cross Beit

Bl D double belt: singulated c E le 0102

e

IcKL VMS5200-x MID single belt/

2 I3 dynamic
L W H i

£

= max £ o~

a

FE: g

3 £ |min> 151

s 3 =

o

g - v 4

Vmin = m/s Vmax= m/s

LMS 1

elt
hange of scale value (1)8(2) per dimension.

wiine Objekte Zulsssig
ire: and iregular shapes are allowed

Fig. 48: Information labels for the VMS5200-x MID in singulated mode and in synchronized mode

with fixed scale values as well as in singulated mode with dynamic scale value switchover
and with affixed type labels

Legend

1 System information label for scale interval value 1 when working with
double belt sorters in singulated mode and in synchronized mode with
fixed scale values as well as in singulated mode with dynamic scale
value switchover

2 System information label for scale interval value 2 (dynamic scale value
switchover in singulated mode)
3 System information label for scale interval value 3 (fixed scale value in
synchronized mode)
4 Metrology information label with affixed type labels
SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 53



3 SYSTEM DESCRIPTION

3.9.2 Security seal

Seal on the LiDAR

In order to protect measurement systems that have been verified as legal for trade
against manipulation, all legally relevant components that influence the measurement
result must be provided with seals in accordance with the seal diagram depicted in the
figure below.

The security seals are attached to the VMS5200-x MID components after mounting and
the conformity assessment.

NOTE! Never break any seals. A broken seal causes the legal for trade calibration period
to end ahead of schedule. The VMS5200-x MID is then no longer permitted to be used for
billing purposes.

» The incident must be reported to the manufacturer and the office of weights and
measures.

Security seals prevent the attachment mechanism of the LiDAR sensors and the plug

sensor connections of the connections from misaligning,.
Fig. 49: Security seal on the LiDAR sensors of the VMS5200-x MID
Legend
Security seal on the mounting plate of the modular bracket on the frame
2 Security seal on the two adjusters of the telescopic tube
3 Security seal on the mounting plates of the LiDAR sensors
4 Security seal on all plug connections for the electrical connections
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SYSTEM DESCRIPTION 3
Seals on the In system setups with deflector mirror, the attachment mechanism is secured with
deflector mirror security seals.
2
1
Fig. 50: Example of security seals on the deflector mirror
Legend
1 Security seal on the contact point between mounting bracket/
mounting frame
2 Security seal on the contact point between mounting bracket/
system mount
3 Security seal on the contact point between mounting bracket/
mirror holder
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3 SYSTEM DESCRIPTION

Security seal on
SIM2000-2 Prime

controller
1
2 -
Fig. 51: SIM2000-2 Prime controller security seal
Legend
1 Manipulation guard
2 Security seal on the manipulation guard
3 Security seal on card slot with alibi memory card
4 Security seal on calibration switch
e A manipulation guard protects the SIM2000-2 Prime controller installed in the cabinet
against disassembly and removal of the legally-relevant connections.
e The manipulation guard is sealed.
NOTE The two adhesive seal are also a form of protection against unauthorized
opening of the SIM2000 housing,
e The card slot is sealed to prevent removal of the alibi memory card.
o The calibration switch is sealed to prevent it from being misaligned.
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SYSTEM DESCRIPTION 3

Securing the data The legally relevant data lines are protected against disconnection by a manipulation
connections guard (Ethernet connections X13 and X14 in this example).

NOTE! The X141 and X12 Ethernet connections and/or fieldbus connections can be
considered legally relevant. In this case, an appropriately modified manipulation guard
is applied.

I==

Fig. 52: Securing the legally relevant Ethernet connections (X13 + X14 in this example) of the
SIM2000-2 Prime controllers in the VMS5200-x MID

Securing connected The connections of legally relevant sensors and |/0Os of the SIM2000-2 Prime controller
sensors and I/0s are secured by covering the relevant plug connectors with a manipulation guard.

= SIC

20008

ol

Fig. 53: Securing connected sensors and I/0s of the SIM2000-2 Prime controller in the
VMS5200-x MID
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Calibration switch and Secure the alibi memory card in the designated card slot on the right side of the
alibi memory card SIM2000-2 Prime controller with an adhesive seal on the slot opening.
security Secure the calibration switch on the front of the SIM2000-2 Prime controller with an

adhesive seal on the switch.

Fig. 54: Securing the alibi memory card with security seal on the card slot of the SIM2000-2 Prime
controller and securing the calibration switch with security seal on the switch on the front

of the housing
Security seal on LFT A manipulation guard protects the LFT Ethernet switch against disassembly and removal
Ethernet switch of the connecting cables.

Fig. 55: LFT Ethernet switch security seals

Legend
1 Manipulation guard.

2 Security seal on the manipulation guard.
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Security seal on the
photoelectric sensor

array
Fig. 56: Security seal on the photoelectric sensors of the photoelectric sensor array
Legend
1 Security seal on the bracket
2 Security seal on the male connector
Security seal on the The photoelectric sensors of the photoelectric sensor array are protected against
object detection disassembly and disconnection of the connecting cable by corresponding adhesive seals.

photoelectric sensor

|
Fig. 57: Security seals on the object detection photoelectric sensor

Legend
1 Security seal on the bracket
2 Security seal on the male connector
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Security seals on The LFT display is protected against disassembly and disconnection of the connecting

the LFT display cable by corresponding adhesive seals.

Fig. 58: Security seals on the LFT display

Legend
1 Security seal on the LFT display housing
2 Security seal on the male connectors.
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3.93 Alibi memory and firmware

SD card with alibi
memory

8026366,/1L3C/2023-09-04 | SICK
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Fig. 59: Micro SD card with alibi memory and firmware

Legend
1 MicroSD1 card slot

Micros D card with alibi memory.
2 MicroSD2 card slot

Micro SD card containing the firmware (included with delivery).

e Measurement and calibration legislation stipulates that a measured value which is

detected on a measurement device that has been verified as legal for trade in an
application requiring official verification and is transmitted to an electronic data
processing system must be documented in a manipulation-proof manner for a period
dating back at least 90 days.

Documentation occurs in the alibi memory on the SD card of the SIM2000-2 Prime
controller. The alibi memory must be approved by the Physikalisch-Technische
Bundesanstalt (PTB) or another notified body.

The VMS5200-x MID ensures compliance with calibration legislation for measurement
data as well as the traceability of all measurement processes in the measurement
system.

For this purpose, all measured values obtained are stored in a legally compliant
manner in the alibi memory along with their date, time, and a unique consecutive alibi
ID (“identification index”), which together form the legally relevant identifier of a
measurement data record.

The manipulation-proof status of the alibi memory storage was verified as part of an
official WELMEC SW check by the appropriate authority.
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62

NOTE! When the legally relevant measurement data records are transmitted via the
customer interface, the alibi ID (marked in red in the image below) is always included
in order to assist the operating entity with the traceability of the data.

o Day
2021 v o v 3 v

H 2136036
4. se14f ! »:0001; = T ”
7 affabios; 2021, 0001:193918342102311 9391
[ b ».0001; 5
22 bheffa22; 2021 400013193918 421023117

23 6cfTcad; 2021-03-29; 09:53:15(0000002; PO00000000; 00; 0000000000;000000000; 750001 19391834 21023117;

24 c6b67a60; 2021. inmmﬂ] ! ;00013 317 1

25 s9eaas0s; 2021.-03-29;09:55: 300000004 P 7400011193918 421023117; : "

26 9df1ed20; 2021 [ac00c0s:}: 7100013193918 3421023117; ;0001 00000001 ;19391
27 s4s3da7; 2021 b 1023117 199
28 sssdorfz; 2021 [eooso0r: 210001;1939183421023117;

29 b23cf05S; 2021-03-29; 09:55:47) b 740001193918 3421023117, 9391
30 20332280; 2021, 0000005: 710001;1939183421023117; e} 000100000001 19351
31 1c380347: 2021-03-29: 09155 148 00000101 710001 21023117 2

32 32bOe82c; 2021-03-29: 09155 149 00000111 710001 1939183421023117; 1

33 03r9a0c2; 2021-03-29; 09:56:04 [oopo0r2:p 2400011193918 3421023117; :

34 3321b3b; 2021 [o000013: 3117; s} 000100000001 ;19791
35 6ad0eb2d; 2021-03-29;09:56:05 [00000L P 7:0001: 193918 M21023117: 2

36 bobctase; 2021-03-29: 09:55:06 [dooounsip 71000111939183421023117;

Fig. 60: Transmission of the legally relevant measurement data record including alibi ID (marked
in red in the image)

NOTE! The operating entity of the VMS5200-x MID is responsible for complying at all times
with the relevant regulations and guidelines in connection with operating the system in a
way that is verified as legal for trade.
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Firmware 1

L B
®

lﬂlr

Fig. 61: Separation of firmware into an application part and a metrologically relevant part

Legend
1 Metrologically relevant part
2 Application

e The firmware is separated into an application part and a metrologically relevant part.

e The separation allows customer-specific parameters to be changed via the SOPAS
configuration software without violating the LFT conformity of the multi-dimensional
measurement system.

Calibration switch
—0 = LFT LOCK
v —1=LFTUNLOCK

SEAL

& DEVICE READY
&/ SYSTEM READY
® RESULT

Fig. 62: Calibration switch for interlocking the metrological software parameters

e The software relevant to the LFT conformity with the accompanying LFT parameters is
protected by a calibration switch.

e The calibration switch is located on the front of the SIM2000-2 Prime controller.

e ltis interlocked by turning the calibration switch to the zero position.

8026366,/1L3C/2023-09-04 | SICK SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 63
Subject to change without notice



3 SYSTEM DESCRIPTION

394 LFT display

Features

Function

MEASUREMENT

64

0000 0000023

Fig. 63: User interface of the LFT display

Legend
1 Menu bar with individual tabs

2 Display pane

When operating in a legal for trade application, the VMS5200-x MID also includes a
separate LFT display

To control the display, gently touch the respective button (touchscreen).

NOTE! Only touch the display with your fingers. Do not apply pressure, and do not use
pointed objects.

Is used to display the measurement results during operation.

Allows the display of status information, firmware versions and the logbook (version
history) for market surveillance.

NOTE! Measurement and system data cannot be edited.

SICK L] I vesion [ aumsrowsea _

400 mm 5
300 mm 5

202 mm 2

Alibi ID

0000 0000023

Fig. 64: LFT display - display of the measurement results

Visualizes the results of the last measurement.
The length, width, and height are output with scale values in mm.

The status provides additional information about the measurement result. Valid
measurement results have the status 0 0 0 0. Other numerical sequences indicate
the reason why a measurement was invalid.
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VERSION Displays the current firmware version, the associated firmware checksum, and the

parameter checksum for all LFT-relevant devices (SIM2000, LMS4x21 and LFT display).

SCK of COmwewmmEmE

System Controller

SIM Application Checksum Parameter Checksum

26.12.10.0 Ox8C7553AC ' Ox6AD802F5
5IM Operating System Checksum

1.4.2 Ox9E56E689

Sensor Head 1 Checksum Parameter Checksum

1.5.0.0 Ox4C7A88ED " OxF258E805
Sensor Head 2 Checksum Parameter Checksum

1.5.0.0 0x4C7A88ED " O0xE80065F0
LFT Display Application Checksum Parameter Checksum

V 1.4.0.0 0x4B4FOCOA ™ o0x4E7Cc0AB8 "
LFT Display System Checksum

1.1.2.0.0 0xE9146120

Fig. 65: LFT display - display of the firmware versions

o Displays the firmware history per system component including the associated firmware
checksums for all LFT-relevant devices (SIM2000, LMS4x21 and LFT display).

e Accessed via the HISTORY button in the Checksum column.

System Controller

SIM Application Checksum Parameter Checksum

HISTORY HISTORY
26.12.10.0 0x8C7553AC 0x6AD802F5
SIM Operating System Checksum

HISTORY
1.4.2 0x9E56E689
Sensor Head 1 Checksum Parameter Checksum

HISTORY HISTORY
1.5.0.0 0x4C7A88ED 0xF258E805
Sensor Head 2 Checksum Sensor Head 1 Version History

HISTORY
1.5.0.0 0x4C7 # | Version Checksum Date 1
o 1 1.5.0.0 O0x4C7ABBED 2022-01-14
LFT Display Application Checksum
HISTORY

V 1.4.0.0 0x4B4
LFT Display System Checksum

HISTORY
1.1.2.0.0 0xE9146120

Fig. 66: LFT display - display of the firmware versions (history)
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o Displays the parameter checksum history for all LFT-relevant devices (SIM2000,
LMS4x21 and LFT display).

e Accessed via the HISTORY button in the Parameter Checksum column.

SICK @ wson

System Controller

SIM Application

26.12.10.0

SIM Operating System

14.2

Sensor Head 1

1.5.0.0

Sensor Head 2

1.5.0.0

LFT Display Application

V 1.4.0.0

LFT Display System

1.1.2.0.0

Checksum Parameter Checksum
HISTORY HISTORY
0x8C7553AC 0x6AD802F5
Checksum
HISTORY
0x9E56E689
Checksum Parameter Checksum
HISTORY HISTORY
0x4C7A88ED 0xF258E805
Checksum SIM Application Version History
HISTORY
OX4C7 # Version Checksum Date .
o 1 26.12.10.0 0x8C7553AC 2022-01-14
HISTORY
0x4B4 t

Checksum

0xE9146120

HISTORY

Fig. 67: LFT display - display of the parameter checksum history

ALIBI BROWSER

2021 v v 2

L] 21-360f36

I [

21 affabios; 75000131939183421023117; 002; 1939183¢;

22 bbeffa22; 1530000001 2;0001;1939183421023117; 002; | mm: 0001; 0000000229392

23 6e6f7cas; 109:55:15; 2;0001;1939183421023117; 002; 19301834;

24 cobe7as0; 7;0001;1939183421023117; 002; 19301

25 89eaasos; 2;0001;1939183421023117; 002; 19391834;

26 9df1ed20; 31 7;0001;1930183421023117; 002; mm; 0001; 0000000119391

27 s4s3cars; 2;0001;1939183421023117; :002; 4

28 assdoafz; 2;0001;1939183421023117; 002; 19301

20 b23cfo55; 2;0001;1939183421023117; 002; mm; a3

30 50; 2;0001;1930183421023117; 002; mm; 0001;00000001;19391834; Speed:998; N;
31 feasossr; 2;0001;1939183421023117; 002; 193918343

32 32b0e82c; 1 2;0001;1039183421023117; 002; 19301

33 03F94dc2; 2021 2;0001;1939183421023117; 002; 19301836;

34 £9321b5h; 2;0001;1939183421023117; 002; mm; 0001; 00000001;19391834; Speed:998; N;
35 Gadoeb2d; 7;0001;1939183421023117; 002; 1939183¢;

36 bbbcface; 2;0001;1930183421023117; 002; 10301834;

Fig. 68: LFT display - display of the data sets saved in the alibi memory

e Qutputs the alibi data sets.

o Enter a date to define a starting date for displaying the data sets. The display is
automatically updated.

66
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3.95 Test instructions for market surveillance

Starting the system

Measuring test objects

8026366,/1L3C/2023-09-04 | SICK
Subject to change without notice

This section describes the procedure for inspecting the certified VMS5200x- MID
measurement system with regard to:

>

The performance of metrological measurements with defined test objects and the
display of the measurement results on the LFT display.

The display of data sets stored in the alibi memory on the LFT display.

The display of system component firmware versions via the LFT display.

Establish the voltage supply to the devices via the power supply unit in the cabinet.
All system components start up automatically and are then ready for use.

The MEASUREMENT tab is active in the menu bar. No measured values are available
yet.

Measure test objects made from a dimensionally stable material of various shapes and
surface qualities.

Perform the measurements.

NOTE! The nominal dimensions (length, width, height) must cover approximately 90%,
50%, and 10% of the total measuring range for each dimension. The actual dimensions
must not be less than the minimum dimensions or exceed the maximum dimensions
specified for the VMS5200-x MID.

Ensure that the required minimum distance of 50 mm is maintained between the test
objects.

Compare the actual values for each measured test object with the dimension values on
the LFT display.

NOTE!

Valid measurement results have the status 0 0 0 0. They are LFT-verified and can be
used for billing.

scc 7 e g

Divier

400 mm 5

300 mm 5
202 mm 2

Allbi ID

0000 0000023
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Displaying values saved » Tap ALIBI BROWSER in the menu bar.

68

in the alibi memory The data sets saved in the alibi memory are listed line by line. A maximum of 20 data
sets can be displayed on one page.

NOTE! Valid measurement results have the status 0 0 0 0. They are LFT-verified and
can be used for billing.

SicK  w"! ICEC [ omwovess

Year ot
2021 v lm v |2 ~
[ 21360136
271 affab10s; 2021-03-29:09: 20001 : wof000g] 193918341 Speed:985:L;
22 bheffezz; 207 7:0001519391834 21023117 fooon) u
23 6c6T7cas; 202103293 09: 551151 00000021 0000000000 00; 000000000; 000000000 710001119391 83421023117 3 1000400; 5003005 000202;.003; 003 002 e 0000] 193918341 speed 98511
24 ceb67as0; 2021-03- 2100017 foood 19391834
25 89633802, 2021.-03-29:08: 55 7:0001;1939183421023117; 20500263 ; e 0000} 834; speed:999L;
26 90f1ed20; 2021-03-29; 09:55: 31 7;000131939183421023117; ; E 19391834, speed:999; x;
27 sasagarsi 20z 1550 2100017193914 210231171 : efoood] 193918341 speed:9991L
78 448001 2; 2021-03-29:09:55:33; 7 7/000131939183421023117; : s ooog] 4
28 b23cFOSS; 2021-03-20;00: 353473 0000008; 710001:1939182421022417; 20800 = 34 speed:998; L
30 ae332280; 2021 7:0001:19301 81421023117 oo 10391834;
T fe380387; 2021, : 2;0001;1839183421023117; o0z; D 19391834 Speed:998; L
32 32b0e82c; 2021 2;0001;193918342102311 3 : 19391834, Speed:098;L;
33 03F34dc2; 2021-03-29: 210001 17: : mafoo0g) 19391834; Speed:098iL;
34 f9321bb; 2021 2100015193914 21023117} wfooer} 19391834 Speed:998:K;
36 bbbefase; 2021 2:0001 7 ; e 000d] 103018343

» Use the arrow buttons to change between individual pages.

» Note the display of the current page number and the total number of pages.

Icon Meaning
4 Opens the first page.

L] Changes from the current page to the previous page.

M Changes from the current page to the next page.

2] Opens the last page.

» Enter a date to limit the period for the displayed data sets. This list is updated
automatically.
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Displaying » Tap VERSION in the menu bar.

firmware versions On the left-hand side, the current firmware status of the system components is
displayed together with the checksum saved in the SIM2000-2 Prime controller.

System Controller

SIM Application Checksum Parameter Checksum

26.12.10.0 0x8C7553AC  Ox6AD802F5
1.4.2 0x9E56E689

Sensor Head 1 Checksum Parameter Checksum

1.5.0.0 0x4C7A88ED " OxF258E805
1.5.0.0 0x4C7A88ED " O0xE80065F0
V1.4.0.0  Ox4B4FOCOA " Ox4E7COAB8

HISTORY

1.1.2.0.0 0xE9146120
NOTE! In the case of the VYMS5200-x MID, the screen content of the VERSION tab
needs to be scrolled into view using the scrollbar.

» Tap the HISTORY button to call up current and older versions for a component.

System Controller

SIM Application Checksum Parameter Checksum

HISTORY HISTORY
26.12.10.0 0x8C7553AC 0x6AD802F5
SIM Operating System Checksum

HISTORY
1.4.2 0x9E56E689
Sensor Head 1 Checksum Parameter Checksum

HISTORY HISTORY
1.5.0.0 0x4C7A88ED 0xF258E805
Sensor Head 2 Checksum sensor Head 1 Version History

HISTORY
1 -5-0-0 OX4C7 # Version Checksum Date 1
o 1 1.5.0.0 O0x4C7ABBED 2022-01-14
LFT Display Application Checksum
HISTORY

V 1.4.0.0 0x4B4 .
LFT Display System Checksum

HISTORY
1.1.2.0.0 0xE9146120
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Displaying the history
of the checksum for
LFT parameters

» Tap VERSION in the menu bar.

The checksum of the metrologically relevant LFT check parameters saved in the
SIM2000-2 Prime controller and in the individual system components is displayed

in the Parameter Checksum column.

SICK B MEASUREMENT I

System Controller

SIM Application

26.12.10.0

SIM Operating System

1.4.2

Sensor Head 1

1.5.0.0

Sensor Head 2

1.5.0.0

LFT Display Application

V 1.4.0.0

LFT Display System

1.1.2.0.0

Checksum

0x8C7553AC

Checksum

Ox9E56E689

Checksum

0x4C7A88ED

Checksum

0x4C7A88ED

Checksum

0x4B4F0COA

Checksum

0xE9146120

HISTORY

HISTORY

HISTORY

HISTORY

HISTORY

HISTORY

Parameter Checksum

0x6AD802F5

Parameter Checksum

O0xF258E805

Parameter Checksum

OxE80065F0

Parameter Checksum

0x4E7COABS8

HISTORY

HISTORY

HISTORY

HISTORY

NOTE! In the case of the VYMS5200-x MID, the screen content of the VERSION tab
needs to be scrolled into view using the scrollbar.

» Tap the HISTORY button to the right of the parameter checksum to call up current and

older checksums of the LFT parameters.

NOTE! Altered LFT parameters must be officially disclosed to the appropriate weights

and measures authority (“maintenance provider report”).

SICK @ {" [T o

System Controller
SIM Application Checksum Parameter Checksum
HISTORY
26.12.10.0 0x8C7553AC 0x6AD802F5
SIM Operating System Checksum
HISTORY
14.2 O0x9E56E689
Sensor Head 1 Checksum Parameter Checksum
HISTORY
1.5.0.0 0x4C7A88ED 0xF258E805
Sensor Head 2 Checksum SIM Application Version History
1.5.0.0 0x4C7. # Version Checksum Date
1 26.12.10.0 0x8C7553AC 2022-01-14
LFT Display Application Checksum
V 1.4.0.0 0x4B4
LFT Display System Checksum
HISTORY
1.1.2.0.0 0xE9146120
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3.10 System requirements for legal for trade operation

To ensure the object dimensions are measured in a consistent and reproducible manner
and with maximum accuracy, the object limitations and ambient condition described in
the following sections must be taken into consideration.

Any conditions outside the limits will lead to problems or a reduction in measurement
accuracy.

3.10.1 Requirements on the ambient conditions

The operation site of the multi-dimensional measurement system must have the following
features:

o Closed or covered room

e Flat and firm surface

e Low-vibration environment

e Protected from wind and free of drafts

e Maximum ambient light: 2000 Lux

¢ No direct sunlight

e Clean and dry (air humidity 95%, non-condensing)
e Room temperature of -10 °Cto 50 °C

Regardless of the space required for the components, there must be enough space at the
operation site for the following activities:

¢ Reading the measurement results off the LFT display
e Opening the cabinet door completely

e Cleaning, maintenance, and service

3.10.2 Requirements on the conveying equipment

8026366,/1L3C/2023-09-04 | SICK
Subject to change without notice

e The objects must not slip during the measurement process. Slippage-free conveying
must be ensured.

e The measuring objects must not be exposed to any vibrations during measurement.

¢ Relative movements of the measuring objects are not permitted during measurement.
e The conveyor speed must be within the permissible speed range of 0.5 m/s to 4.0 m/s.
e The conveyor segments must be synchronized and running at the same belt speed.

e Start/stop operation is not supported. Starts and stops should be avoided to ensure no
slipping/shaking of objects during the measurement process.

NOTE

e Any relative movement of an object to the conveyor belt will result in distorted
measurement results.

e If the objects rotate, vibrate, roll, or slip on the conveyor belt and on uneven
conveying surfaces, accuracy may be impaired.
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General requirements

Special requirement for
double-belt sorters

max. 1.600 mm

e In an area before and after the measuring station, the conveying equipment must run

straight and evenly. The conveyor belt must have a uniform and flat surface. The front
and back area corresponds to the maximum length of the measuring object (see also
section 3.8 Nominal operating conditions).

NOTE! If the specific installation position of the measuring system fails to satisfy this
requirement, the maximum length for the measuring objects must be restricted
accordingly and indicated on the identification label (see section 3.9.1 Information
labels).

Positive or negative slopes of the conveying equipment must be kept flat enough to
prevent the measuring objects from sliding.

The conveying equipment must not have any shiny or reflective surfaces. This can have
a negative impact on the measurement results.

No guides for measuring objects may be installed in the vicinity of the measuring
station.

The objects must be measured separately (singulated). A minimum object separation of
50 mm is required.

NOTE! The customer must ensure that the required minimum distance is adhered to.

250 mm + x

"__ﬂ_’» ca. 70 mm
2\

E max. 4 mm
(-4mm/+ 1mm

f

\

max. 2.000 mm

Fig. 69: System requirements for double belt sorters

Legend
A Carrier
B Cross belt
C Belt gap
1 Width of the cross belt conveyor, max. 1,600 mm
2 Width of the belt, typically 250 mm + x mm
3 Carrier length (in conveying direction), max. 2,000 mm
4 Height difference cover <-> transport belt, max. 4 mm
(tolerance: - 4 mm / + 1 mm)
5 Belt gap on a carrier, typically approx. 70 mm
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3.10.3 Mounting requirements
Frame » Use a stable frame that is secured to prevent twisting and has sufficient load-bearing
capacity.

» Attach the frame to the conveying system in such a way that it cannot shake or vibrate.
» Align the frame at a right angle to the conveying direction.

NOTE! Use Item aluminum profiles.

LMS4x21
%@U@@t;m.
—— )
2 | [ ——
| 7L N
3
AN
. 4
1
Fig. 70: Working range of the LMS4x21
Legend
1 Maximum working sensing range: 3 m
2 Zero point of the distance measurement. In the delivery state, this point
is the origin of the laser (marked with a point on the upper and lower
side of the housing).
3 Minimum distance between the zero point of the measurement and the
measuring object: 900 mm
4 Aperture angle: 70°
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Mounting the
LMX4x21

Optimizing the
scan result

74

Fig. 71: Requirements for mounting the LMS4x21

» The LiDAR sensors are mounted on the right and left of the conveyor in such a way

that it is free of vibrations and oscillations.

NOTE! Use the supplied mounting kit with telescopic tube and fastening elements.
See also section 4.1 Mounting the LiDAR sensors.

The telescopic tube must be mounted precisely at right angles to the conveying
equipment.

The smallest permissible distance of the measuring object from the zero point of the
LMS4x21 is typically 900 mm. The zero point is marked on both the upper and lower
side of the housing of the LMS4x21.

Observe the minimum distance of the LMS4x21 to the measuring object. The required
space for installation of the LiDAR sensor is approximately 900 mm above the tallest
object.

Maximum detection must be limited to a working sensing range of three meters.
Otherwise, it may not be possible to attain the specified scale interval value.

Make sure that the LMS4x21 has a clear view of the conveying equipment.

Ensure sufficient distance of the LMS4x21 from curves, induction lines, start/stop
areas, areas with upward and downward inclines, and breaks in the conveyor system.

e LFT measurements over the belt gap are not permitted.
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SYSTEM DESCRIPTION

Beam restriction

Fig. 72: Beam blockers for restricting the laser beams to the measuring range

» Attach beam blockers to the mounting frame to restrict LMS4x21 laser beams to
the application space.

NOTE! Detection of people or objects located outside the measuring range is not
permitted. This would otherwise distort the measurement result.
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3 SYSTEM DESCRIPTION

3.10.4

Required object
properties

Remission factor

Measuring range
restrictions in
singulated mode on
single cross belt
sorters/double belt
sorters

Measuring range
restrictions in
synchronized mode on
double belt sorters

76 SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID

Object requirements

Dimensionally stable (not deformable)
Opaque surface (not transparent)
Non-reflective surface (no shiny or reflective surface)

The remission of the objects must be between 10% and max. 200%.

NOTE! Black objects with extremely low remission (< 10%) cannot be measured with high

accuracy.
Object color Remission factor
[%]
Black cardboard 10
Blue 16
Red 75
White 98
Black with shiny tape 107

Measuring range related restrictions in singulated mode on single cross belt sorts or
double belt sorters.

The minimum measuring range values for length, width and height must be equal to at
least 10 x scale interval d.

Example: For an accuracy of 5 x 5 x 2 mm, the minimum object size is
50 mm / 50 mm / 20 mm (length x width x height).

The maximum measuring range values for length, width and height must be equal to at
least 15 x scale interval d.

Measuring range related restrictions in synchronized mode on double belt sorters.

The minimum object size in terms of height is 10 x scale interval d.

Because of the belt gap present, a minimum object size of n x scale interval d with

n x d 2 3* belt gap applies for the object length and width, in order to ensure that the
objects are stably guided over the gap.

Example: 68 mm x 3 = 204 mm > minimum length and width = 210 mm; but at least
150 mm if a different, e.g., smaller belt gap is chosen.

The maximum measuring range values for length, width and height must be equal to at
least 15 x scale interval d.
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SYSTEM DESCRIPTION 3

Handling of
dimensionally
unstable objects

Fig. 73: Handling of dimensionally unstable objects

e Objects such as plastic bags or other unstable items are not suitable for MID-compliant
dimensioning (automated LFT billing).

e The shape and size of these types of objects are not dimensionally stable. The
repeatability of the measurement result is therefore not guaranteed.
NOTE!
o After the manufacturer has placed the measurement system on the market,

the operating entity must ensure that dimensionally unstable, transparent or
reflective objects are excluded from billing operation.

o The possibility of multiple objects being present on a single conveyor element
must be excluded.

e The so-called operating entity’s responsibility applies!

» The risk of incorrect measurements can be avoided as follows:

e Process the objects in a separate package stream that bypasses the LFT volume
measurement.

e Use additional bar codes to identify dimensionally unstable objects and to tag the
measurement as a non-LFT compliant measurement.

o Use a classification system for dimensionally unstable objects (e.g. Deep Learning) and
tag the measurement results with a flag to indicate invalid measurement conditions.
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4 MOUNTING

4 Mounting
All transport, assembly, mounting, and electrical installation work must only be carried
out by qualified persons.

o Qualified persons have the specialist training, skills, experience and knowledge of the
relevant regulations and standards needed to be able to perform work assigned to
them and to identify and avoid any potential dangers independently.

o Electricians have the professional training, skills, experience and knowledge of the
relevant standards and provisions needed to work on electrical systems and to detect
and avoid any potential dangers independently.

4.1 Mounting the LiDAR sensors

411 Overview

Fig. 74: Mounting the LiDAR sensors

Legend
1 Telescopic rod with adjuster via defined wells
2 Components of the attachment mechanism for mounting the modular

bracket on the frame
e Mounting plate
e Spring plate
3 Mounting plates for mounting the LMS4x21 LiDAR sensors
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MOUNTING 4

Mounting kit

Installation steps

The LiDAR sensors are mounted above the conveying equipment using the mounting
kit included in the scope of delivery.

e The mounting kit has a modular design and is preconfigured accordingly upon delivery.

o [t consists of a width-adjustable telescopic tube with pre-mounted and pre-aligned
mounting plates to hold the LiDAR sensors.

e The telescopic tube is attached to the customer’s frame via a pre-mounted attachment
mechanism, consisting of a mounting plate and a spring plate.

» Assemble the profiles of the telescopic tube.
» Mount the telescopic rod on the frame.
% Fasten the LiDAR sensor to the mounting plate

NOTE! Adjustment after mounting is not required. The LiDAR sensors have been correctly
pre-aligned at the factory by adjusting the orientation of the retaining plates on the
telescopic rod.

If an alternative attachment method is used (e.g., mounting the LiDAR sensors on a
hollow shaft), adjustment will be required.

412 Assembling profiles of the telescopic tube

Mounting

8026366/1L3C/2023-09-04|SICK
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1
Fig. 75: Assembling profiles of the telescopic tube

Legend
1 Main tube
2 Right and left telescopic tube

» Slide the right and left telescopic tubes into the main tube and fasten them with
SCrews.

» Adjust the tube to the desired width with the help of the markings.

o o o (=]
1 2 E] 4 5 e @& s $ 10
Fig. 76: Markings on the telescopic tube
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4 MOUNTING

413 Mounting the telescopic tube on the frame

Fig. 77: Mounting the telescopic tube on the frame

Mounting » Attach the telescopic tube to a profile using the mounting and spring plate that is pre-
mounted on the base tube.

4.1.4 Fastening the LiDAR sensors to the mounting plates

Fig. 78: Fastening the LIDAR sensors to the mounting plates

Mounting Each mounting plate has an injection bush on its rear side to accommodate the LiDAR
sensor. This coding prevents the device from being incorrectly rotated by 180° when
mounted.

» Insert the injection bush of the mounting plate into the locating hole of the LiDAR
sensor.

» Press the device into place with one hand and screw the device to the mounting plate.
» Make sure that the device is securely screwed on.
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MOUNTING 4

4.2 Mounting the photoelectric sensor array

Mounting

8026366/1L3C/2023-09-04|SICK
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Fig. 79: Mounting the photoelectric sensor array

Legend
Bracing of the cross belt conveyor

2 Photoelectric sensor

3 Reflector

4 Attachment location for the WL100OL photoelectric sensor (or functionally
compatible)

5 Attachment location for the reflector

» Mount the photoelectric sensors and reflectors below the conveyor at suitable
attachment locations.

» Position the reflector within the beam path and opposite to the object detection
photoelectric sensor.

» Mount the sensor in such a way that the light beam is broken by the bracing of the
cross belt conveyor.
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4 MOUNTING

4.3 Mounting the object detection photoelectric sensor (optional)

1
Fig. 80: Mounting the object detection photoelectric sensor
Legend
1 Clinch stud. Secures the object detection photoelectric sensor to the
mounting bracket.
2 M5 hexagon screws
Mounting » Mount the object detection photoelectric sensor on the mounting bracket using
the two M5 hexagon screws.
» Secure the photoelectric sensor using the clinch stud.
» Align the photoelectric sensor correctly on the reflector. The reflector must be
positioned within the beam path of the object detection photoelectric sensor.
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MOUNTING 4

4.4 Mounting the cabinet

Prerequisites

Mounting

8026366/1L3C/2023-09-04|SICK
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Fig. 81: Mounting the cabinet

A DANGER!

RISK OF INJURY FROM SUSPENDED LOADS

The track and trace cabinet can weigh up to 36 kg depending on the variant.
Severe injury or death.

» Never stand under suspended loads.

» Pay close attention when lifting loads.

» Comply with lifting instructions to prevent injuries and accidents.

» Use suitable, undamaged lifting tools.

» Prevent the cabinet from tipping over during transport.

» Wear personal protective equipment (safety helmet, safety shoes).
» Obtain the assistance of at least one other person during mounting.
|

Use the mounting accessories included with delivery.

» The cabinet should generally be mounted as close to the measuring system as possible
so that all connecting cables can be laid easily.

» Make sure that the cabinet doors can be easily opened.
» Ensure that the air inlets and outlets on the sides of the cabinet are not covered.

NOTE! To change the replaceable filter mats, the covers (louvered grills) can be opened
downwards. The cabinet needs additional freely accessible work areas of approx. 140 mm
on the left and right.

A mounting kit in a minigrip bag is supplied with the cabinet.

» Insert the sliding nuts into the two aluminum transverse profiles as per the technical
drawing and screw in the setscrews.

» Mount the track and trace cabinet above the two mounting rails and into the setscrews
and secure the threaded connection with a washer and hexagonal nut.

NOTE! Use two people to lift the track and trace cabinet. Observe the ergonomic factors.
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5 ELECTRICAL INSTALLATION

5 Electrical installation

All electrical work may only be performed by qualified persons.

® Qualified persons have the specialist training, skills, experience and knowledge of the
relevant regulations and standards needed to be able to perform work assigned to
them and to identify and avoid any potential dangers independently.

o Electricians have the professional training, skills, experience and knowledge of the
relevant standards and provisions needed to work on electrical systems and to detect
and avoid any potential dangers independently.

A DANGER!
HAZARDOUS ELECTRICAL VOLTAGE

The system is supplied with line voltage. Risk of electrical shock. Contact will result in
death, burns or shock.

» Electrical work may only be performed on the system by qualified specialist
personnel.

» Interrupt the voltage supply.

» Check residual voltage on the system components.

» Use extra caution.

» Always connect equipotential bonding (earthing).

» Do not disconnect or remove the protective conductor.

» The voltage supply must be disconnected when attaching or detaching electrical
connections.

/A DANGER!

HAZARDOUS ELECTRICAL VOLTAGE

An incorrect supply voltage may result in damage to the device.
» Only operate the cabinet with the specified supply voltage.

» All connected circuits must be designed as SELV circuits (in accordance with
EN 60950 or ES1 EN 60368-1).

NOTE!

The connections of the VMS5200-x MID system, which can be verified as legal for trade,
may differ from the connections of the VMS4200-x depending on the project.
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ELECTRICAL INSTALLATION 5
51 Connection overview
9 8 1
Fig. 82: Connection overview for the VMS4200-x / 5200-x
Legend
1 LiDAR sensor (master)
la CAN bus
1b Increment and synchronization
1c CAN bus
1d Ethernet
2 LiDAR sensor (slave)
2a Synchronization
2b Ethernet
3 LFT display - VMS5200-x MID only
3a Ethernet
3b Voltage supply
4 Cabinet
4a Feed 100...264 VAC/ 50 ... 60 Hz
5 SIM2000-2 Prime controller
6 LFT Ethernet switch
6a Ethernet
7 Photoelectric sensor array
7a Signals for determining the speed and increment
8 Cross-belt signal
8a Leading edge of the cross-belt conveyor element
9 Object detection photoelectric sensor (optional)
9a Signal for object detection (leading edge of the object)
10 Customer server
10a  Data output via Ethernet, fieldbus, or serial connection
11 Reading station (optional)
11a  CAN bus
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5 ELECTRICAL INSTALLATION

5.2

86

Connecting the voltage supply

Fig. 83: Pin assignment of the

EEe——

|
[——

-X100 terminal block in the cabinet

Terminal Color Signal | Function
-X100/1.1 Gray L Line voltage 100...264 V AC / 50...60 Hz
(phase)
-X100/1.4 Blue N Line voltage 100 ... 264 VAC / 50 ... 60 Hz
(neutral conductor)
-X100/1.6 Green- PE Protective conductor
yellow

Tab. 6: Pin assignment of the -X100 terminal block in the cabinet

NOTE!

» Make sure that cables are securely connected.

No visible metal surfaces are permitted on the wires.

» Tighten the coupling nuts to provide strain relief on the cabinet. Doing so also
maintains the enclosure rating.
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ELECTRICAL INSTALLATION 5

53 Connection for LFT Ethernet switch (set up at the factory)
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Fig. 84: Connection for LFT Ethernet switch (set up at the factory)
Voltage supply
No. | Wire color Area on fuse block Connection
1 Dark blue FC1 13 +
Dark blue/Red | FC1 23 -

SIM2000-2 Prime Ethernet connection

Port on SIM2000-2 Prime

No. | Connection on LFT Ethernet switch
2 8 X14 ETH 4
Tab. 7:  Connection for LFT Ethernet switch (set up at the factory)
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5 ELECTRICAL INSTALLATION

5.4 Connection for the LiDAR sensors
SIM2000ST-E ;
i
A
‘A
a
a
Fig. 85: Connection for the 2D LiDAR sensors on the SIM2000-2 Prime controller
Legend
A LMS master
B LMS slave
LMS master CAN bus/voltage supply
No. | Connection for the Wire color | SIM2000-2 Prime Connection
LMS4x21 terminal
White X8 CAN 1 CAN_H
Blue X8 CAN 2 CAN_L
1 POWER CAN_IN
Red -FC2 11 +
Black -FC2 22 -
Connection for the LMS4x21 Connection for the LMS4x21
(master) (slave)
la POWER CAN OUT POWER CAN IN
Increment / synchronization
No. | Connection for the Wire color | SIM2000-2 Prime Connection
LMS4x21 terminal
Gray X4 INPUT A 3 IN2+
Black X5 INPUT B 2 IN5+
2 TACHO INPUT White X5 INPUT B 4 IN6+
Blue X5 INPUT B 12 GND
I1SO (X5)
Ethernet
No. | Connection for the LMS4x21 Port on LFT Ethernet switch
3 Ethernet 1
Tab. 8: Connection for LMS4x21 master
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LMS slave

CAN

No.

Connection for the LMS4x21

Connection for the LMS4x21

(slave) (master)
4 POWER CAN IN POWER CAN OUT
4a POWER CAN OUT - termination
Synchronization
No. | Connection for the Wire color | SIM2000-2 Prime Connection
LMS4x21 terminal
Blue X4 INPUT A 4 IN2+
5 | Syne Gray X4 INPUT A 12 GND
I1SO (X4)
Ethernet
No. | Connection for the LMS4x21 Port on LFT Ethernet switch
6 Ethernet 2
Tab. 9: Connection for LMS4x21 slave

89



5 ELECTRICAL INSTALLATION

Connection for the LFT display (set up at the factory)

55
u.,l t WL. L L s Py 3
omem—ml b= SICK ==
| SIM2000ST-E
RHERT
------- 55553 :
------- 55555 i
- b
1
Fig. 86: Connection for the LFT display (set up at the factory)

Voltage supply
No. | Wire color Area on fuse block Connection
1 Brown FC2 15 +

Blue FC2 25 -
Ethernet data cable
No. | Connection on LFT display Port on LFT Ethernet switch
2 Ethernet (X118) 3
No. | Port on LFT Ethernet switch Port on SIM2000-2 Prime
3 8 X14 ETH 4

Tab. 10: Connection for the LFT display (set up at the factory)
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ELECTRICAL INSTALLATION 5

5.6 Connection for the photoelectric sensor array
B o T
[ s — v Porioth LD a
X _ X2 _ X3 X4 X5 _ X6 . . X7 . _ X8 _
POWER 10 LINK MASTER QUTPUT INPUT A INPUT B SERIAL A SERIAL B CAN ;,
; ; E:ln:. ::z D12 R;A l;i R;:I;l E;Q l;.‘l l;d l':t PI;Mw
3 i B sl -
883z ia84d3 dp i i3l
g8¢ 888 jrgge ge g :x 8
o55] P55 00007 [00007] [9o%)
E=t=) I Sty 555521 leo522] Ba5
B A Y <&
Fig. 87: Connection for the photoelectric sensor array
Connection -BG110
Wire color Terminal Connection
White X5 INPUT B 1IN+
Brown X5 INPUT B 724V
Blue X5 INPUT B 8 GND IS0 (X5)
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Connection -BG111

Wire color Terminal Connection
White X5 INPUT B 3 IN6+

Brown X5 INPUT B 724V

Blue X5 INPUT B 8 GND ISO (X5)

Connection -BG112

Wire color Terminal Connection
White X5 INPUT B 5IN7+

Brown X5 INPUT B 924V

Blue X5 INPUT B 10 GND ISO (X5)

Connection -BG113

Wire color Terminal Connection
White X5 INPUT B 6 IN8+

Brown X5 INPUT B 924V

Blue X5 INPUT B 10 GND ISO (X5)

Tab. 11: Connection for the photoelectric sensor array

SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID

91




92

5 ELECTRICAL INSTALLATION

5.7 Connection for the cross-belt signal
UNK g LINK : LINK . LINK : LNK : LINK : _ DEVICE READY %
- - - -
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Fig. 88: Connection for the cross-belt signal
Connection Cross-belt signal
Terminal Connection
X4 INPUT A 1IN1+
X4 INPUT A 724V
X4 INPUT A 8 GND ISO (X4)

Tab. 12: Connection for the cross-belt signal

» Set the S1 DIP switch to GND.
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ELECTRICAL INSTALLATION 5

5.8 Connection for the object detection photoelectric sensor (optional)
LINK : LINK. > LINK > LINK : LINK : LINK :  DEVICE READY %
Ll = =i = NS IeR ==
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g
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Fig. 89: Connection for the object detection photoelectric sensor (optional)
Connection Object detection photoelectric sensor signal
Wire color Terminal Connection
Black X210 LINK MASTER 4 DI1
Brown X210 LINK MASTER 124V
Blue X210 LINK MASTER 2 GND
Tab. 13: Connection of the photoelectric sensor for the object detection photoelectric sensor
(optional)
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5 ELECTRICAL INSTALLATION

5.9 Connecting the customer interface
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Fig. 90: Connection to the customer network

Data cable The measuring and reading data is issued to the customer system in one of the following
data issue formats:
e Ethernet
e Fieldbus
e RS-232/RS-422
Connection Terminal / Port Connection
X11 ETH1, X12, ETH 2, X13 ETH3 Ethernet
X9 FIELDBUS P1, X10 FIELDBUS P12 Fieldbus
X6 SERIAL A/X7 SERIAL B RS-232 / RS-422

NOTE! If a reading station has been integrated, the image information processed by the

camera systems can be transmitted to a customer server via a separate Ethernet or Gbit
interface.
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COMMISSIONING 6

6 Commissioning

Commissioning may only be performed by qualified persons.

Qualified persons have the specialist training, skills, experience and knowledge of the
relevant regulations and standards needed to be able to perform work assigned to
them and to identify and avoid any potential dangers independently.

Electricians have the professional training, skills, experience and knowledge of the
relevant standards and provisions needed to work on electrical systems and to detect
and avoid any potential dangers independently.

Notes o [nitial commissioning of the multi-dimensional measurement system is performed by
the manufacturer.
o All of the system functions are set up by configuring the measuring conditions on-site.
¢ |nitial commissioning by the manufacturer is not covered in these supplementary
operating instructions.
6.1 Switching on the system

Internal check for
operational readiness

8026366,/1L3C/2023-09-04 | SICK
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» Establish the supply of voltage to the devices via the power supply units in the

TTC100-2.

All system components automatically start up.

Self-diagnosis is performed to check the operational readiness of the devices.
During the power-up cycle, the status indicators show the device status.

NOTE! The system in which the multi-dimensional measurement system is integrated is put
into operation via the higher-level control.
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6 COMMISSIONING

6.2 Configuring the system with SOPAS

The measurement system is adjusted by configuring the measuring conditions on site.
This enables measurement, analysis, and output properties to be parameterized as
required.

(Q@

The SOPAS ET configuration software (included) allows interactive configuration. You can
use the software to parameterize and test the properties, analysis behavior, and output
properties of the system as required.

6.2.1 Installing SOPAS ET
The SOPAS configuration software is installed on a computer, which is connected to a free
port on an Ethernet switch of the TTC100-2 via an Ethernet cable.

The configuration software is available for download from the SICK home page.

- SICK
¢ : Sensor Intelligence.

Bl 2 \Www.sick.com

2

Fig. 91: Establishing the configuration PC - SIM2000-2 Prime controller connection

» Using an Ethernet cable, connect the configuration PC to a free Ethernet port on an
Ethernet switch of the TTC100-2.
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COMMISSIONING 6

6.2.2 Installing SOPAS

» Download the latest version of SOPAS ET from www.sick.com and install it on the
configuration PC.

» Start the installation by double-clicking the setup.exe file.

SOPAS Engineering Tool @

Willkommen zum SOPAS Engineering Tool

Installieren Sie die Software um die volle Funktionalitat
@ - nutzen zu kinnen.
==

Dabei werden Treiber installiert und Dateitypen in Threm
System registriert.

Alternativ kbnnen Sie eine portable Version erstellen und
. ohne Installation verwenden.
Portable Version

Funktionen, die eine Installation erfordern werden nicht
zur Verfligung stehen.

—

» Click on Installation.

» Click OK to select a user language for the wizard. The setup wizard opens.

E SOPAS Engineering Tool Setup @

Willkommen beim Setup Assistenten von SOPAS
Engineering Tool

Der Setup Assistent wird SOPAS Engineering Tool auf Threm Computer installieren, Kliicken Sie auf Weiter,
um fortzufshren oder schliefien Sie das Fenster, um den Assistenten zu beenden.

_—
v Perform the installation.
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6 COMMISSIONING

6.2.3 Assigning IP addresses
Overview IP addresses in the delivery state:
Component Default IP address
SIM2000-2 Prime controller 192.168.0.1
LMS4x21 master 192.168.0.1
LMS4x21 slave 192.168.0.1

Tab. 14: Default IP addresses of device components

Recommended CAN and IP address assignments:

Component CAN TCP/IP

SIM2000-2 Prime controller 32 192.168.0.32
LMS4x21 master 25 192.168.0.25
LMS4x21 slave 26 192.168.0.26

Tab. 15: Recommended addresses of device components

Procedure As the IP addresses are the same, the IP addresses must be assigned for each device
individually.

Fig. 92: Procedure for assigning IP addresses

» Make sure that the 2D LiDAR sensors are mounted correctly and electrically connected.

» Detach all Ethernet connections from the LFT Ethernet switch so that only one 2D
LiDAR sensor is connected to the LFT Ethernet switch.

» Connect the configuration PC to a free port on the LFT Ethernet switch.

» Make sure that the configuration PC is in the number range of the connected device
components.

v' If it is not, change the IP address of the configuration PC accordingly.
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COMMISSIONING 6

Launching SOPAS » Start SOPAS using the desktop icon or the Windows Start menu.

A new project is automatically created in SOPAS ET. One or more devices are combined

and edited in a single project.

[E1| SOPAS Enginesring Tool 20181

SICK De Al | |
-
Neues Projekt GERATESUCHE = GERATEKATALOG  EMULATOREN
- - 5
. £

O Hinweis
Keine Gerate gefunden,

Es kann sein, dass die Gerdte nicht
eingeschaltet, nicht verbunden, hinter ginem
Router verbunden, an ginen serigllen Port
angeschlossen sind, oder AutalP nicht
unterstiitzen,

Bitte klicken Sie auf Sucheinstellungen.

< 2 Geréte suchen: Default ‘ v Sucheinstellungen...

Meldungen  Datenrekorder o Keine Verbindungen gefunden

Adjusting the » Change the IP address of the configuration PC to the address range of the connected

IP address of the LiDAR sensors.
first LMS4x21
Starting the » Click on the Search settings button. The Connection Wizard helps you establish a
device search connection to a connected device.

» Select the Search using device family option and click Next to confirm.

ﬂ Sucheinstellungen

Wihlen Sie den Modus der Geratesuche

Der Dialeg der Sucheinstellungen hilft [hnen die Geratesuche passend zu Threr Applikation zu konfigurieren,
® | Suche anhand von Gerdtefamilien (empfohlen)
Suche anhand von Kommunikationsschnittstellen

Beschreibung:
Diese Option bietet die einfachste und benutzerfreundlichste Maglichkeit zur Bearbeitung der
Sucheinstellungen. Verwenden Sie diese Option um die Suche auf ausgewahlte Geratetypen und -familien

einzugrenzen,

Cancel
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6 COMMISSIONING

e Limit the list to the LMS4000 family and click Next to confirm.

E] Sucheinstellungen

Auswahl der Geratefamilie

Alle auswahlen (1/57)
LECTORGxx
LFP
LMS1xx
LMS Lxxx

v | LM54000
LMS4xx
LMS5xx/25x
MCS100FT

MCS300P

0 Cancel

» Click Next to confirm each of the configured search settings, and click Finish to
complete.

If the number ranges for the configuration PC and the device correspond, then the
connected LiDAR sensor is detected and displayed in the device list on the right-hand
side.

[E1| SOPAS Engineering Tool 20181

SICK

P oo |

Neues Projekt

GERATESUCHE GERATEKATALOG EMULATOREN

Ms4600¢ (Master 33) 192,
15455000 (Master 33) 192,

< > Gerdte suchen: Unbenannt | v Sucheinstellungen...

Meldungen Datenrekorder a  Keine Verbindungen gefunden

NOTE! The LiDAR sensor uses two ports (like all SICK devices). Ports are part of the
network address and can be used to establish various connections between the devices.
Port 2112 is freely parameterizable but port 2111 is a fixed port for outputting data.

It is used for device configuration.
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COMMISSIONING

Transferring a device
to a SOPAS project

Loading device drivers
into the SOPAS project

8026366/1L3C/2023-09-04|SICK
Subject to change without notice

» Select the device with port number 2111.

» Click on Add. The transferred device is displayed in the left-hand window as a tile
along with its default IP address.

NOTE! Where applicable, a message window will appear indicating that the device
driver for the LiDAR sensor is not yet known in the SOPAS project.

[El SOPAS Engineering Tool 2018.1
SICK

U 0| PROJEKT

0= Bl I I

Neues Projekt GERATESUCHE ~ GERATEKATALOG = EMULATOREN

LMs45w00c (Master 33) 1§ 2 o
OFFLINE (®) LMs45 00« (Master 33) 192.168.0.1:2111
[ Kein Treiber fr das Gerat LMS45ad)
ANMELDEN
A Es ist kein passender Geratetreiber installiert.
Version: 0721Beta
Fur das Gerat LMS45wx (Master)
ist kein passender Treiber installiert
1921680.1:2111 (& Bitte nutzen Sie den Dislog Geratetreiber-Verwaltung

P——— im Gerstekatalog oder Klicken Sie auf die
A Gerdtetraiber installieren entsprechende Warnmeldung, um den fehlenden

Geratetreiber zu installieren.

<

Geriite suchen: Unbenannt ‘ ~ | Sucheinstellungen...

Meldungen  Datenrekorder a  Keine Verbindungen gefunden

» Confirm the message with OK.

» Click Install device driver in the tile.

» To install the device driver, select the Upload from device option.

E Geratetreiber installieren
Quelle fur Treiberinstallation wahlen

Kein Gerétetreiber installiert. Bitte wahlen sie die Bezugsguelle fur den
Gerdtetreiber:

® | Sick.com oder Datentréger

ABBRECHEN
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6 COMMISSIONING

v’ Click OK to confirm. The device drivers are installed. The LiDAR sensor will now be

Changing the
IP address

102

detected by the configuration PC.

Bl SOPAS Enginesring Tool 2018.1

SICK

T oo |

Neues Projekt

LMS45xx (Master 33)

OFFLINE
ANMELDEN

Version: 0721Beta
Serial Number: 18070008
192.1680.1:2111

<

GERATESUCHE

M546x00¢ (Master 33) 192.168.
d54500c (Master 33) 192.168.:

O Bl

GERATEKATALOG EMULATOREN

> Geréte suchen: Unbenannt

Meldungen  Datenrekorder o Keine Verbindungen gefunden

‘v Sucheinstellungen...

» In the device tile, click the pen icon next to the IP address.
» In the TCP/IP settings window, select the Use the following IP settings option and
define the IP address that is to be used to access the LiDAR sensor in the sensor

network.

(Bl SOPAS Engineering Tool 2018.1

SICK

o oo |

Neues Projekt

Gerat

LMS45xxx (Master 33) MAC-Adresse | 00

OFFLINE
ANMELDEN
Version: 0721 Beta
Serial Number: 18070008
192168.01:2111 IP-Adresse
Subnetzmaske

Name
P-Adresse

Subnetzmaske

TCP/IP Einstellungen &ndern

LMS4500¢ (Master 33)

Das Gerat kann [P-Einstellungen automatisch beziehen, wenn das Netzwerk diese
Funktion unterstitzt. Wenden Sie sich andernfalls an den Netzwerkadministrator um

die gesigneten IP-Einstellungen zu erhalten.
O 1-Einstellungen automatisch beziehen (DHCP)

® Folgende IP-Einstellungen verwenden

Gateway [optional) | 0 .

Netzwerkadapter des PCs

6:1e:80

192.168. 0 .33 | | Automatisch || Historie.. |

255.255.255. 0
0.0.0

Intel(R) Ethernet Connection 1217-LM

1

255.255.255. 0

| Abbrechen |

T T ———

<

Meldungen  Datenrekorder a  Keine Verbindungen gefunden

| v | Sucheinstellungen...

v" Click OK to confirm the entry. The altered IP address is displayed in the device tile.

NOTE! If the configuration PC and the LiDAR sensor are still in the same number range,
the connection to the altered IP address of the LiDAR sensor can be established

directly.
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COMMISSIONING 6

Procedure in the » Change the IP address of the configuration PC to the altered address range of the
event of deviating relevant device.
address ranges » In the title bar of the device tile, click on the icon with the three dots and select

Remove device entry.

» » Perform a new device search in SOPAS. The device is found with its new IP address
and displayed in the device list.

» Add the device with port 2111 to the SOPAS project.

Configuring the » Connect the second LMS4x21 to a free port on the LFT Ethernet switch.

IP address of the NOTE! As the default IP address for the first LIDAR sensor was changed, this device
second LMS4x21 can remain connected via Ethernet.

» Perform a device search and change the default IP address as described.

NOTE! It is not necessary to install the device driver for the LMS4x21. This was already
completed when the first LIDAR sensor was added.

Changing the » Change the IP address of the configuration PC to the address range of the SIM2000-2
IP address of the Prime controller.
$IM2000-2 Prime » Perform a device search and change the default IP address as described.

controller . . . N

v The SIM2000-2 Prime controller and LMS, along with their device tiles, are now

included in the SOPAS project.

[E1| SOPAS Engineering Tool 20181 [=le =
SICK D Bléa s el I i
#

Neues Projekt GERATESUCHE ~ GERATEKATALOG  EMULATOREN

& *
LMS4500¢ (Master 33)  § LMS45100¢ (Slave 34) H s
OFFLINE OFFLINE
ANMELDEN ANMELDEN
: 0721 Beta Version 0721 8eta
Serizl Number: 18070008 Serial Number: 16110181
192168.0.33:2111 (& 1921680.242111 (&
s . OFFLINE
-\‘y’ ANMELDEN
v 25006 Beta
Serial Number: 21170002
192168.032:2111 (&
Gerdte suchen: Unbenannt ‘ v | Sucheinstellungen..
Meldungen ~ Datenrckorder a  KeineVerbindungen gefunden
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6 COMMISSIONING

6.2.4

Bringing the
device online

Opening the configuration interface

» Click the Offline button in the tile (opens the LMS4x21 in this example).
» Synchronize the LiDAR sensor’s device data with the device data of the SOPAS project.
To do this, click on Read parameters.

Bl SOPAS Engineering Tool 2018.1

SICK

o o |

Neues Projekt

LMS4500c (Master 33)  §

07.21Beta

Serial Number: 18070008
1921680332111 (&

SIMSys-2 PRIME (not... }

. OFFLINE
s @

T

OFFLINE

ANMELDEN

Version: 0.
Serial Number: 18]
1921680342111

ANMELDEN

Version: 25.00.6 Beta
Serial Number: 21170002
102168.0.322111 (&

<

Meldungen  Datenrckorder

GERATESUCHE

Parameter des Gersts lesen oder schreiben um das Gerat zu synchronisieren?

Das Gerat wird online geschaltet, Die Werte der Parameter im Projekt unterscheiden
sich von den Parameterwerten im Gerat. Die Parameter missen entweder gelesen oder geschrieben werden

um Projekt und Gerst miteinander zu synchronisieren.

‘ B ‘ Parameter lesen
rden vom Gerst gelesen.

GERATEKATALOG

@ Parameter schreiben
‘7‘ rden auf das Gerst geschrieby

EMULATOREN

£

des Projektes werden aberschrieben,

> Geriite suchen: Unbenannt

a | Keine Verbindungen gefunden

= o=

[+ | sucheinstetungen-.

» The standard parameters are transmitted from the LiDAR sensor into the SOPAS
project. These parameters are then adapted to the requirements of the LiDAR sensor in

SOPAS.

v' Online appears in the tile. The LED lights up green.

104

LMS45x00¢ (Master 33)

Version 0.7.2.1 Beta
Serial Number: 18070008
192.168.0.33:2111 [#

ONLINE

ANMELDEN
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COMMISSIONING 6

Configuration interface » Double-click on the device tile.

All configurable parameters of the LiDAR sensor are compiled together in a
corresponding device description for the SOPAS configuration software.

» Use the tabs to open the functional areas of the configuration.

I LS5 (Slave ) - 2016-03-28 £im 2000 Reference. [

Grundeinstellungen

l35 k3o |25 | 15 10 oS gme o5 1.5 ) 25 B0 35

s pp

Ed
B

asersteuerung

Geritednfo Systemstatus -

6.2.5 Logging on to device

H » In the SOPAS toolbar, click on the icon with the three dots and select Device = Login.
.Anmelden

Am Gerat anmelden

Gerat LS4 5mmx
Benutzerlevel | Autorisierter Kunde ~
Passwaort .o.o.o|

== Gruppe

ANMELDEN | ABBRECHEN

» Select the Authorized client user level and enter the default password client.
v" Click LOGIN to confirm.

The parameters that were previously grayed out on the tabs are now accessible.
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6 COMMISSIONING

6.2.6 Saving the parameters permanently

All parameters entered in SOPAS are transmitted to and executed on the connected
SIM200-2 Prime controller with the Immediate download option. However, the data is
only saved temporarily in the SIM200-2 Prime controller.

Saving the » Click on the Save parameters permanently icon in the SOPAS toolbar.
configuration in The configuration is transferred to the SIM200-2 Prime controller and saved there
the non-volatile permanently. This configuration is loaded whenever the SIM200-2 Prime controller is

memory restarted.

Saving the » Click on the Save project button in the project window SOPAS toolbar.

configuration on » Choose a directory and file name and then confirm.
the computer . . ) . ) . *
= The settings are saved on the computer in a configuration file with the format *.spr.
[ 1]
NOTE! The settings within this file can be loaded subsequently (if required) and
transmitted to the SIM200-2 Prime controller.
106 SUPPLEMENTARY OPERATING INSTRUCTIONS | VMS4200-x/5200-x MID 8026366/1L3C/2023-09-04 | SICK

Subject to change without notice



7 Maintenance and repair

Maintenance and repair measures may only be carried out by qualified persons.

e Qualified persons have the specialist training, skills, experience and knowledge of
the relevant regulations and standards needed to be able to perform work assigned

to them and to identify and avoid any potential dangers independently.

o Electricians have the professional training, skills, experience and knowledge of the
relevant standards and provisions needed to work on electrical systems and to detect

and avoid any potential dangers independently.

range

Device Maintenance task Interval* Type
. Trained
LMS4x21 Cleaning the front screen 1x/month
personnel
Cleaning the light emission and reflector
Photoelectric Visually inspect the object detection photoelectric 4x/year Trained
sensors sensor and reflector for rotation that may have personnel
occurred as a result of touching or the like
Cabinet Cleanlr?g the all'r inlets ar'wd outle'ts' 4x/year Trained
Replacing the filter mat in the air inlets and outlets personnel
. o N . Trained
Visual monitoring for contamination Daily
personnel
Optical monitoring of conveying equipment for foreign Dail Trained
bodies/damage Y personnel
Control measurements with test objects to check the .
L . Whenever the Trained
measurement accuracy of the multi-dimensional .
measurement svstem system is started personnel
General entsyste
information Visual electrical cabling check and as well as visual 1x/year Trained
inspection of wiring for damage y personnel
. L Service
Maintenance of the individual components 2x/year .
technicians
Checking the complete system including measurement Service
system/reading performance/image quality/readin 1x/year
Y / gp /image q y/ g % technicians

* The intervals depend on the ambient conditions and degree of contamination. In addition, the intervals must be defined
according to how important they are for the customer process.

Tab. 16: Maintenance intervals
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7 MAINTENANCE AND REPAIR

71 Monitoring and cleaning work

711 Control measurements

Operational check
of the volume

» Ensure proper functioning of the multi-dimensional measurement system by means
of regular controls.

» To do so, check the measurement accuracy of the multi-dimensional measurement
system using defined test objects.

» If any unexpected deviations are found, check the multi-dimensional measurement
system for mechanical damage.

» Should the multi-dimensional measurement system show signs of mechanical damage,
contact SICK Service.

» Place the reference object in a centered position on a conveyor element.

NOTE! The LiDAR sensors need to be able to detect the entire reference object when it

measurement passes the laser line.
» Make sure that the reference object does not change its spatial position when passing
the laser line.
7.1.2 Visual inspection

Visual inspection
of the conveying
equipment
Visual inspection
of the cables

» Regularly check the conveying equipment for damage or contamination.

» Replace any damaged belt elements immediately.

» Check the electrical installation regularly.
» Make sure that all cable connections are secure.

» Replace any damaged connecting cables immediately.
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MAINTENANCE AND REPAIR 7
713 Cleaning the LiDAR sensors
Contamination on the optical boundary surface of the LiDAR sensor can impair the
measuring behavior of the device.
Cleaning the front
screen
3
stofl-|
o] | 5“-:“
8 |\ =1
Fig. 93: Cleaning the front screen of the LiDAR sensor
» Switch off the device during cleaning.
» Remove dust from the front screen using a soft, clean brush.
» Then wipe the front screen with a clean, damp, lint-free cloth.
Use a mild, anti-static lens cleaning fluid if necessary.
/A WARNING!
HAZARDOUS LASER RADIATION
The 2D LiDAR sensors of the VMS4200-x/ 5200-x MID use a class 2 laser.
The human eye is not at risk when briefly exposed to the radiation for up to
0.25 seconds. Exposure to the laser beam for longer periods of time may cause
damage to the retina. The laser radiation is harmless to human skin.
» Never look directly into the laser beam.
» Never point the laser beam at people’s eyes.
» During commissioning or maintenance work, suitable eye protection must be worn.
» Avoid laser beam reflection caused by reflective surfaces. In particular during
mounting and alignment work.
» Do not open the housing.
» Current national regulations regarding laser protection must be observed.
A\ CAUTION!
REDUCED READING PERFORMANCE DUE TO SCRATCHES OR STREAKS ON THE
OPTICAL BOUNDARY SURFACE
The optical output is weakened by scratches and streaks on the optical boundary
surface.
» Do not use aggressive cleaning agents.
» Do not use abrasive cleaning agents.
» Avoid any movements that could cause scratches or abrasions on the front screen.
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7 MAINTENANCE AND REPAIR

714 Cleaning the deflector mirror

Removing dust and
loose particles

Removing solid
particles

Intensively cleaning
the deflector mirror

Removing grease

In system setups with deflector mirror, we suggest the following cleaning:

e The external deflector mirror is a front surface mirror. That means that cleaning it
affects the optical effective area itself.

e Only touch the reflector surface if absolutely necessary, and then only partially, if
possible.

A WARNING!
DAMAGE TO THE OPTICAL EFFECTIVE AREA OF THE DEFLECTOR MIRROR

Using the wrong cleaning technique or aggressive cleaning agents can damage the
deflector mirror, thus impairing the reading performance of the camera system.

» That is why you should not clean the deflector mirror unless it is necessary.

» Only touch the reflective surface when this is absolutely necessary (e.g., if it is very
contaminated).

» Never touch the entire reflective surface.
» Do not use oily compressed air from a can.

» Do not wipe the mirror with a towel as this could cause irreversible scratches.

» Carefully blow away dust and loose dirt particles with clean, oil-free air.

» Carefully remove any solid particles using a camel-hair brush previously degreased with
acetone. Do not apply any acetone directly to the mirror surface.

The camel-hair brush must have the following properties:
e Camel-hair brush for photographic purposes.
e Natural hair to prevent static charge.

e Suitability for cleaning optical surfaces, lenses, negatives.

» Fill a clean plastic spray bottle with distilled water.

» Spray the mirror surface uniformly with distilled water. Hold the mirror at an angle so
the distilled water can drip off.

» Let the mirror dry. Do not wipe the mirror dry!

» Spray the affected areas with a household glass cleaner.

deposits » Carefully wipe paper tissue (recommendation: “Kleenex”) over the affected area. Only
apply light pressure to the mirror. Do not scour!
» Let the mirror dry. Do not wipe the mirror dry!
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MAINTENANCE AND REPAIR 7

7.15 Cleaning the photoelectric sensors

Contamination on the photoelectric sensors can cause faulty switching behavior.

» Remove contamination from the optically active surfaces of the sensors.

i

Fig. 94: Cleaning the optical surfaces of the photoelectric sensor array

» Check that the photoelectric sensor and reflector are aligned correctly at regular
intervals.

7.1.6 Cleaning the cabinet

The cabinet features an integrated fan to ensure that cabinet components are adequately
cooled.

Cleaning » Air inlets and outlets on the cabinet should be cleaned regularly with a brush.

A WARNING!

RISK OF DAMAGE TO ELECTRONIC DEVICES

» Never use compressed air for cleaning!

» Only knock the dirt off the ventilation grilles or clean them with a brush.

» Never wet-clean the grilles.

Replacing filter mats

Fig. 95: Replacing the filters at the air inlets and outlets of the cabinet

» Regularly check and, if necessary, replace the filter mats behind the covers for the air
inlets and outlets.

» Remove the covers from the air inlets and outlets. To do so, insert your finger into the
semi-circular recess in the cover.

» Carefully remove the cover from the front.
» Remove old filter mats and replace them with new ones.

v’ Reattach the covers the right way up and press them down until they click into place.
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7 MAINTENANCE AND REPAIR

7.2 Replacing components
7214 Replacing the LiDAR sensor
Replacement device Part no. Meaning
1086802 LMS4521R-16000 LiDAR sensor with pre-installed laser protective
cover
A WARNING

Removing a
defective device

Loss of MID conformity after replacing a component
The LiDAR sensors are part of the legal for trade system.

Due to the replacement of a component, the VMS5200-x MID will no longer be verified
as legal for trade.

» After replacing a component, contact the manufacturer.

» The manufacturer will arrange for the system to be reverified after the replacement
of a component.

A WARNING!
HAZARDOUS LASER RADIATION
The 2D LiDAR sensors of the VMS4200-x/ 5200-x MID use a class 2 laser.

The human eye is not at risk when briefly exposed to the radiation for up to
0.25 seconds. Exposure to the laser beam for longer periods of time may cause
damage to the retina. The laser radiation is harmless to human skin.

» Never look directly into the laser beam.
» Never point the laser beam at people’s eyes.
» During commissioning or maintenance work, suitable eye protection must be worn.

» Avoid laser beam reflection caused by reflective surfaces. In particular during
mounting and alignment work.

» Do not open the housing.

» Current national regulations regarding laser protection must be observed.

Fig. 96: Removing the LIDAR sensors from the mounting plates

» Undo and remove the three M6 fixing screws at the rear of the mounting plate.

NOTE! When loosening the last screw, press the LiDAR sensor against the bracket with
one hand to hold the device in place.

» Remove the defective LiDAR sensor from the bracket. The mounting plate remains

mounted on the telescopic tube.
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MAINTENANCE AND REPAIR 7

Mounting the
replacement device

Test run

Restoring
MID conformity
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Fig. 97: Dowel pins and locating holes

» Press the device into place with one hand and screw the device to the mounting plate.
» Make sure that the device is securely screwed on.

» Screw the connecting cables back on.

» Switch the voltage supply back on.

» Check that the status LED lights up green after approximately 40 seconds.

» Conduct a test run and check whether the multi-dimensional measurement system is
providing plausible measurement results.

NOTE! It may be necessary to recalibrate the exchanged LiDAR sensor using SOPAS.

» After replacing a component, contact the manufacturer.

» The manufacturer will arrange for the system to be reverified after the replacement of
a component.
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722

Removing a defective

114

deflector mirror

Mounting a new
deflector mirror

Replacing the deflector mirror

NOTE! Do not remove protective foil of the deflector mirror until mounting is complete.

A WARNING

Loss of MID conformity after replacing a component

The deflector mirror is part of the legal for trade system.

When a component is replaced, the VMS5200 loses its legal-for-trade approval.
» After replacing a component, contact the manufacturer.

» The manufacturer will arrange for the system to be reverified after the replacement
of a component.

Fig. 98: Deflector mirror removal

» Mark the installed position of the deflector mirror in the mounted state (e.g., using the
hole pattern).

» Undo and remove the two fixing screws on the two 180° mounting brackets.

NOTE! For this, the deflector mirror needs to be held and secured against falling by a
second person.

v' Remove the deflector mirror from the bracket.

» Insert the new deflector mirror into the 180° mounting bracket.
» Fasten the deflector mirror onto the bracket with the two fixing screws.
» Remove the protective film from the new deflector mirror.

v’ Check that the deflector mirror is aligned correctly.
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MAINTENANCE AND REPAIR 7

7.23 Replacing photoelectric sensor array components

Replacing the
component

Restoring MID
conformity

8026366/1L3C/2023-09-04|SICK
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A WARNING
The system will no longer be verified as legal for trade after replacing a component

The photoelectric sensors of the photoelectric sensor array are part of the legal for
trade system.

Due to the replacement of a component, the VMS5200-x MID will no longer be verified
as legal for trade.

» After replacing a component, contact the manufacturer.

» The manufacturer will repair and adjust the system after the replacement of a
component.

NOTE! In the case of MID-compliant systems, the operating entity must report the
reverification to the local weights and measures authority.

Fig. 99: Removing the photoelectric sensor of the photoelectric sensor array

» Unscrew the M12 plug connection from the male connector on the photoelectric
retro-reflective sensor.

» Loosen and remove the fixing screws.

NOTE! Hold the photoelectric retro-reflective sensor firmly with one hand during the
procedure.

» Remove the defective photoelectric sensor from the mounting bracket.
» Screw the replacement device onto the mounting bracket.

» Screw the M12 plug connection onto the male connector on the photoelectric retro-
reflective sensor.

» Align the photoelectric sensor correctly on the reflector. The reflector must be in line
with the beam path of the photoelectric retro-reflective sensor.

v’ Check that the photoelectric retro-reflective sensor is operating correctly.

» After replacing a component, contact the manufacturer.

» The manufacturer will arrange for the system to be reverified after the replacement of
a component.
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7 MAINTENANCE AND REPAIR

7.24 Replacing the object detection photoelectric sensor

Replacing the

component

Fig. 100: Removing the object detection photoelectric sensor

» Unscrew the M12 plug connection from the male connector on the object detection
photoelectric sensor.

» Remove the clinch stud.

» Unscrew the hexagon screws.
NOTE! Hold the object detection photoelectric sensor firmly with one hand during
the procedure.

» Remove the defective photoelectric sensor from the mounting bracket.

» Screw the replacement device onto the mounting bracket.

» Secure the replacement device using the clinch stud.

» Screw the M12 plug connection onto the male connector on the object detection
photoelectric sensor.

» Align the photoelectric sensor correctly on the reflector. The reflector must be
positioned within the beam path of the object detection photoelectric sensor.

v’ Check that the object detection photoelectric sensor is operating correctly.
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MAINTENANCE AND REPAIR 7

7.25 Replacing the battery in the SIM2000-2 Prime controller

A battery powers the real-time clock of the SIM2000-2 Prime controller. The battery must
be replaced when drained.

A WARNING!

RISK OF INJURY FROM HOT SURFACES

Risk of burns due to hot surfaces on the controllers during operation.
» Do not touch hot surfaces.

» Wear suitable safety gloves.

Fig. 101: Position of the battery in the controller

» Remove the black plastic cover on the SIM2000-2 Prime controller.
» Remove the battery from the bracket and replace it with a new CR 1632 type battery.
» Put the black plastic cover back in place.

» Dispose of the old battery as hazardous waste as per the ROHS directives (Europe).
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8 FAULT DIAGNOSIS
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Fault diagnosis

Fault indications of the components
Fault indication on the LMS4x21

Fig. 102: Status indicators on the LMS4x21

Fault indication
The Status LED does not light up.

Fault cause

Possible solution to the problem

Fuse is defective.

» Check the fuse block in the cabinet of the
SIM2000-2 Prime controller and replace the
defective fuse if necessary.

Fault indication
The Status LED lights up red. [

values.

The LiDAR sensor independently monitors beam generation and automatically shuts it
down in the event of irregularities. The scanner will no longer send any measured

Fault cause

Remedy

e Error during initialization or self-
test.

e LMS4x21 is not in measuring
mode or is in measuring mode,
but errors have occurred.

» Check the voltage supply.
» Interrupt the voltage supply to the LMS4x21.
» Restore the voltage supply.

If the fault persists or occurs again after the
voltage supply has been restored:

» Check the device status using SOPAS
(see below).

» If errors are listed there, contact SICK Service.

Tab. 17: Fault indication on the 2D LiDAR sensor
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FAULT DIAGNOSIS 8

SIM2000 fault indication
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Fig. 103: Fault situation: Checking normal operation SIM200-2 Prime controller

Fault indication
The Dev RDY LED does not light up.

Fault cause

Possible solution to the problem

Fuse is defective.

» Check the fuse block and replace the
defective fuse if necessary.

Voltage is not switched on.

» Establish the correct voltage supply.

SIM2000-2 Prime controller
defective.

» Exchange SIM2000-2 Prime controller.

If all of the connected sensors are configured and working properly, the Sys RDY LED
lights up on the SIM2000-2 Prime controller. This means that the SIM200-2 Prime
controller has received a positive feedback signal from all the components and that the
devices are communicating with one another.

8026366,/1L3C/2023-09-04 | SICK
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Fault indication
The Dev RDY LED does not light up.

Fault cause

Possible solution to the problem

CAN cable is attached incorrectly.

» Check the CAN cabling and establish
connections in accordance with the electrical
diagram.

Defective Ethernet connection to
sensor components.

» Check the Ethernet connections.

Ethernet cable is defective.

» Replace the Ethernet cable.

LMS4x21 is defective.

> Replace the sensor component.

Tab. 18: Fault indication on SIM2000-2 Prime controller
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8.13 Fault indication on the object detection photoelectric sensor

Fault indication

LED receive indicator is permanently off.

Fault cause Possible solution to the problem

Reflector is not positioned in the » Readjust the photoelectric sensor, clean it,
beam path of the photoelectric or check the application conditions.
sensor.

Fault indication

LED receive indicator is flashing.

Fault cause Possible solution to the problem
Reflector is being detected in the » Readjust the photoelectric sensor, clean it,
fringe range. or check the application conditions.

Fault indication

LED receive indicator lights up or flashes even when an object is present in the path of

the beam.

Fault cause Possible solution to the problem

Reflector is being detected in the » Readjust the photoelectric sensor, clean it,
fringe range. or check the application conditions.

Tab. 19: Fault indication on the object detection photoelectric sensor
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8.14 Fault indication on the photoelectric sensor array

Fault indication

Green LED does not light up or flickers.

Fault cause

Possible solution to the problem

Sensor is still ready for operation,
but the operating conditions are
not ideal (operating reserve factor
between 0.9 and 1.1)

» Check the operating conditions.

» Fully align the light beam (light spot) with the
reflector.

» Clean the optical surfaces (sensor and
reflector).

» Readjust the sensitivity (potentiometer)

Fault indication

Green LED does not light up.

Fault cause

Possible solution to the problem

No voltage or voltage below the
limit values

» Check the voltage supply, check all electrical
connections (cables and plug connections).

» Establish a stable voltage supply.

» Sensor is defective. Replace the sensor.

Tab. 20: LED display in the event of a fault with the photoelectric sensor of the array
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8 FAULT DIAGNOSIS

8.2

122

Detailed fault analysis

The SIM2000-2 Prime controller outputs faults in a staggered manner in messages.
This means that a more detailed analysis is always possible.

e Communication errors can, for example, occur when transmitting telegrams to the
SIM2000-2 Prime controller. The SIM2000-2 Prime controller then returns a fault code.

o For faults that occur during measuring or reading, fault codes are written to a
status log.

Message types The status log distinguishes between four message types:
e Information
e Warning
e Error
o Critical fault
The system saves only the last five entries for each message type.
Information and Warning messages are deleted after a restart.
Calling up the » Call up the status log using the SOPAS configuration software.
status log » To do this, install SOPAS on a computer and connect the computer to the SIM2000-2
5 Prime controller via Ethernet.
V

NOTE! Please contact SICK Support for a more detailed analysis of the fault situation.
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TECHNICAL DATA 9

9.1

Technical data

Data sheet

8026366/1L3C/2023-09-04|SICK
Subject to change without notice

Type VMS4200-x VMS5200-x MID
Type Two-scanner solution

Laser output aperture On the front

Laser diode (wavelength) Visible light (A = 650 nm)

Laser power Max. 13 mW

Laser class of the device 2

Usable aperture angle Max. 70°

Detectable object shape

Cubic and irregularly shaped objectsl
The objects must be at least 50 mm x 50 mm x 50 mm
in size

Singulated mode (single
cross belt, double belt)

Min. object size (L x W x H)
(operating condition 1)
Certified scale value d
Atv=05m/sto<4 m/s

50 mm x 50 mm x 50 mm / 2.0” x 2.0” x 2.0"

5mmx5mmx5mm/0.2”x0.2” x0.2"

Min. object size (L x W x H)
(operating condition 2)
Certified scale value d
Atv=05m/sto<4 m/s

100 mm x 50 mm x 50 mm / 4.0” x 2.0” x 2.0"

10mmx5mmx5mm/0.4” x0.2” x 0.2"

Min. object size (L x W x H)
(operating condition 3)
Certified scale value d
Atv=05m/sto<4 m/s

100 mm x 100 mm x50 mm / 4.0” x 4.0” x 2.0"

10mmx 10 mmx5mm/0.4”x0.4” x0.2"

Min. object size (L x W x H)
(operating condition 4)
Certified scale value d
Atv=05m/sto<4 m/s

100 mm x 100 mm x 100 mm / 4.0” x 4.0” x 4.0"

10 mm x 20 mm x 10 mm / 0.4” x 0.4” x 0.4"

Synchronized mode
(double belt)

(operating condition 5)
Min. object size (L x W x H)

Certified scale value d
Atv=05m/sto<4 m/s

150 mm x 150 mm x 100 mm / 6.0” x 6.0” x 4.0"
(or L, W: 3 x belt gap)
10 mm x 20 mm x 10 mm / 0.4” x 0.4” x 0.4"

Remission factor 2% to 200%
Max. conveyor speed <4m/s
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9 TECHNICAL DATA

Optical displays

4 LEDs on the LMS4x21

Host interface

Ethernet-based fieldbuses or serial RS-232, 422, 485

Output data

Maximum dimensions (length, width, height)

Supply voltage/power
consumption

24V DC + 10% /

Supply voltages

230V AC, 100V AC...264 VAC

Housing

Aluminum die cast

Enclosure rating/protection

IP 20 (in accordance with DIN 40050); with IP 65 male

class connector cover
EMC test In accordance with EN 61000-6-2:2001,
EN 61000-6-4:2001
Vibration/shock check In accordance with EN 60068-2-6, -27, -29, -64
Weight Approx. 2.4 kg per LMS4x21 without laser protective
cover
Approx. 3.7 kg per LMS4x21 with laser protective cover
Temperature -10°C...+50°C/ -20°C...+70°C
(operation/storage)

Tab. 21: Technical data of the VMS4200-x / 5200-x MID
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TECHNICAL DATA

9.2 Dimensional drawings

9.21 Dimensional drawings for the LiDAR sensor
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Fig. 104: LMS4x21 dimensional drawing with laser protective cover
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9.2.2
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Dimensional drawings for the cabinet
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Fig. 105: TTC100-2 dimensional drawings




TECHNICAL DATA 9

9.3 Compliance with EU directives

EU declaration of conformity (extract)

The undersigned, who represents the manufacturer below, hereby declares that the
product complies with the regulations of the EU directive(s) below (including all relevant
changes), and that it is based on the relevant standards and/or technical specifications.

Complete EU declaration of conformity available for downloading

You can access the EU declaration of conformity and the current operating instructions
for the protective device by entering the part number in the search field at www.sick.com
(part number: see the type label entry in the Ident. no. field).

After a successful conformity assessment, the declaration of conformity for the system
is declared according to the following directive:

e Measuring Instruments Directive: 2014/32 / EU (2016-04-20)

NOTE! After the successful conformity assessment, a certificate is issued to the
customer/operating entity and must be archived in a readily retrievable manner for
market monitoring purposes.
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10 DISPOSAL

10 Disposal
NOTE
The applicable local and statutory environmental regulations and guidelines for the
disposal of industrial and electrical waste must be observed.
NOTE
Disposal of batteries, electrical and electronic devices.
» |In accordance with international directives and regulations, batteries, accumulators,
and electrical or electronic devices must not be disposed of with household waste.
» The owner is obligated to dispose of the devices at the end of their service life via the
appropriate public disposal points.
» This icon on the product, packaging, or in this document indicates that a product is
covered by these provisions.
The following assemblies may contain substances that need to be disposed of separately:
o Electronics:
Capacitors, accumulators, batteries.
e Displays:
Liguid in the LC displays.
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