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With over 50 years of sensor experience, Balluff is a leading global Mature technology,

sensor specialist with its own line of connectivity products for every solutions — more effi
area of factory automation. Balluff is based in Germany and has a Fully exploit the potei
tight international network of 54 representatives and subsidiaries. high quality. !

Balluff stands for comprehensive systems from a single source,
continuous innovation, the most modern technology, highest

quality and greatest reliability and prides itself on distinctive customer
orientation, custom-tailored solutions, fast worldwide service and
outstanding application assistance.

CERTIFICATE

High-quality, innovative products tested in our own accredited
laboratory and a quality management system certified according
to DIN ISO 9001 (EN 2008) form a secure foundation for optimized
added value for our customers.

Whether electronic and mechanical sensors, rotary and linear trans-
ducers, identification systems or optimized connection technology
for high-performance automation, Balluff masters not only the entire
technological variety with all of the different operating principles, but
also provides technology that fulfills regional quality standards and
is suitable for use worldwide. Wherever you are in the world, Balluff
technology is never far away. You won't have to look far for you
nearest Balluff expert.

Balluff products increase performance, quality and productivity
around the world every day. They satisfy prerequisites for meeting
demands for greater performance and cost reductions on the global
market. Even in the most demanding areas. No matter how stringent
your requirements may be, Balluff provides appropriate state-of-the-
art solutions.

~ 100 % qua\'\w
_ H\gh eﬂ.\GI\GnC\/

- \ncreased economy
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Easy to use — As simple as a sensor

Balluff Vision Sensors
increase your
quality and productivity.

Balluff stands for comprehensive systems expertise from a single
source, continuous innovation, the most modern technology, the
highest quality and greatest reliability. And more than that: for distinct
customer orientation, i.e. custom-tailored solutions, fast worldwide
service and outstanding applications assistance. Use our know-how.
And you profit from long years of experience.

Your customers expect you to provide more reliable and higher-
performance machines. Balluff supports you: with the BVS Vision

Sensor. More variable
Fast-running machines, frequent format changes or exact positions al‘ld erX|bIe

all require precise, reliable and adaptable sensors. No problem for

Balluff. Which means no problem for you. With us you handle your M Flexible mounting

growing requirements with ease. M Industrial grade

M Simple to integrate
M Check variable parts positions

9 25 in one!

Replace up to 25 of the same
sensors. Just one BVS,

for example, is all you need to
verify that a candy box is full.
It detects all the pieces at one
time. With absolute reliability.

9 7 in one!

Replace up to seven different
sensors. The BVS handles alter-
nating tasks with ease. It carries
out various functions in one
pass: It checks brightness and
contour, compares contrasts and
width, detects patterns, counts
edges and monitors the position.
Precisely.

4 | BALLUFF
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The Balluff BVS Vision Sensor is available in two product lines:

the BVS-E configured from a PC, and the BVS-C with separate

configurator, with display and operating software already integrated.

Simply choose the right one for your application and profit from a
multi-talented sensor!

Once you have configured the Vision Sensor in three steps, it runs

fully automatically. It even checks up to 25 different features in
one pass. And you can combine all seven tools in any way you like. K

Handling and Plastic Pharmaceuticals|
i i and rubber and cosmetics

[} [@|ea
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Productive and economical —
Cost reduction made easy

100 % quality - one sensor is all you need

With our BVS Vision Sensors, you've chosen higher productivity,
greater efficiency and 100% quality. Use Balluff BVS Vision Sensors
wherever multiple monitoring functions are required at the same
time or in rapid succession. Simply adapt the Vision Sensor to your
requirements. Reconfigurations, even in-process, are always pos-
sible. So you always remain flexible. Monitor your production using
the BVS with absolute reliability. One sensor is all you need for high
efficiency.

VISIONSENSOR

Reduce costs
The Balluff Vision Sensor combines the functions of expensive vision
systems with the ease of handling of photoelectric sensors.

Hardware Engineering and Startup Operation and
project planning maintenance
Standard
Sensors
Standard
Sensors
—_— Standard
Standard sensors
Sensors
BVS BVS BVS ﬁ
B Hardware M Startup
Reduce hardware costs. Configuration is as easy as using a simple
One BVS Vision Sensor can replace up to sensor: Operation of the BVS is entirely intuitive.
25 standard sensors. Clear guidance eliminates the need to learn a
programming language or undergo expensive
M Engineering and project planning training.

One sensor instead of 25 — for even faster
product selection. And you need only one sen- B Operation and maintenance

sor holder. Mounting becomes even simpler, Simply switch the BVS back and forth between
especially since a mounting system exactly different inspection tasks. No cumbersome
matched to the BVS is available. Save time and realignment of various sensors. Reduce both ef-
reduce costs with a multi-talented sensor. fort and stress. Shortened setup times increase

your productivity.

DEXYI
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Improve quality

Reduce costs

Improve quality

One Vision Sensor in credit card size with integrated processing
electronics, illumination and digital outputs. Once configured, the
BVS Vision Sensor runs fully self-sufficiently. The results are received
on three outputs in the form of digital signals and you can even use
the inputs to change the monitoring modes (inspections) during the
process.

e

BVS Vision Sensors
increase productivity

B One sensor — with many functions
M One inspection — while monitoring up to 25 features
B Simple format changing — for short setup times

9 BVS Vision Sensors
increase productivity

M Each part is checked — for 100% quality control
M Defect image memory on-board —
find and eliminate defect causes faster
B Integrated quality inspection becomes possible —
for optimized process control

B www.balluff.com BALLUFF

7



BVS Vision Sensors

VISIONSENSOR

Applications — Process reliability

for automation

Checking for presence

V-belt pulleys are attached using four nuts.
The Vision Sensor checks the presence of
all nuts at any one time, simultaneously and
independently of the alignment position.

Check labeling

Quiality assurance requires that a socket
can be checked for correct printing in any
position. The BVS provides you with seven
different tools which can be combined with
each other depending on the product line.

Detecting location

In the feeder on an oscillating conveyor,
screws are provided for assembly. With the
BVS you prevent problems, since incorrectly
located screws or different screw types are
immediately detected and shunted out.

=
N
[

Benefit Benefit Benefit

— Automated quality assurance around the — Easy setup — Multiple features are checked
clock — Continuous location detection in-process, at the same time

— Flexible inspection no stopping — The parts scheduled for inspection

— Check for multiple features at one time are checked in any position.

Location Location Location

— Quality inspection of assemblies
— Inspection of hand-assembled units
— Product final inspection

Purpose

— Ensure completeness

— Checking for the presence
of printing and labeling

8 | BALLUFF

— Quality assurance
— Product final inspection

— Monitoring feed equipment
— Detecting parts location
before processing stations

Purpose
Purpose — Ensure complete labeling
— Avoid scrap — Monitor print quality

— Prevent tool damage — Inspect batches

— Increase productivity

DEXYI



4 []
Dm I BVS Vision Sensors
| Applications — Process reliability

for automation

Checking for completeness Verify position Check contour

After manual assembly, the completeness Each package requires a label. But some- Injection molded parts need to be checked

of a product is checked. Three flexibly con- times the label is located in the wrong place.  at the inspection station: Defective parts

figurable outputs allow you for example to With the BVS Vision Sensor you check or parts with flashing are shunted out for
monitor the completeness of each series or  exactly whether the label is present and special rework.

special features. whether it is properly applied.

Benefit Benefit Benefit
— The sensor checks several features at — Rapid switching between twenty — Greater value added (only defect-free
the same time and can output up to three different presets parts are processed)
independent signals — Improved utilization through optimized
material flow
Location Location Location
— Quality inspection — Monitoring outgoing packages in shipping — Processing inspection
— Feed monitoring in integrated production — Assembly inspection — Feed processes
— Quality-selective process control
Purpose Purpose
— Visual, 100% reliable monitoring — Control product flow correctly Purpose
— Flexible setup — Ensure product labeling — Check shape, height, absence of flashing
— Ensure quality — Send back defective parts

— Nominal/Actual comparison

B www.balluff.com BALLUFF | 9
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Checking bottle caps

To seal bottles perfectly, the cap needs to be
seated correctly. Leave the inspection to our
Vision Sensor. It checks positions absolutely
reliably and reduces scrap while simultane-
ously increasing productivity. When formats
are changed, reconfigurations are even pos-
sible in-process.

Checking blister filling

Tablet blisters are inspected after the au-
tomated filling process as a form of quality
assurance measure. Check whether each
nest is filled and the correct preparation is
inserted. Reconfigurations, even in-process,
are always possible. So you always remain
flexible. Monitor your production using the
BVS with absolute reliability.

VISIONSENSOR

Monitoring seals

Checks must be performed during the au-
tomated manufacturing process to establish
whether two seals are present and located in
the correct position. A combination of differ-
ent tools completes the task reliably.

Benefit

— Absolute dependability

— Optimal quality

— Changeovers even in-process

Benefit

— Maximum reliability
— Greatest flexibility
— Highest productivity

Benefit
— Several inspections
performed simultaneously
— Rapid changeovers
for different inspections

Location
— Quality inspection
— Process monitoring

Purpose

— Increase product quality
— Increase process quality

10 | BALLUFF

Location
— Quality inspection
— Process monitoring

Purpose
— Increase product quality
— Increase process quality

Location
— Monitoring of automated processes
— Inspection of processed components

Purpose

— Prevent downtimes
— Increase productivity

DEXYI
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Applications — Process reliability

o for automation
i
Checking completeness Detecting and reading barcodes Detecting and reading Data Matrix
Before the blister is filled, a check is per- Barcodes are a way of uniquely identifying codes
formed to determine whether all blisters are products during the manufacturing process.  Data Matrix codes are used in industrial
present, inserted correctly and empty to The BVS-E Identification incorporates two environments. This BVS tool also incorpo-
reduce the number of reject blisters as well modes: 1. a taught-in barcode is inspected rates two modes: 1. a taught-in Data Matrix
as decrease idle times. and an OK/NOK signal is output. 2. any code is inspected and an OK/NOK signal is
code is read and output via the serial inter- output. 2. any code is read and output via
face. the serial interface so that you always know
what is happening during the production K
process.

®
N\ -

A N
]

Benefit Benefit Benefit
— Fast changeovers — Codes are read irrespective of the position — Codes are read irrespective
— High processing rates — High detection rate of the position

— High detection rate

Location Location Location
— Monitor feeders — Final inspection — Final inspection
— Process monitoring — Product identification — Product identification
Purpose Purpose Purpose
— Prevent incorrect filling — Part identification — Part identification
— Downtimes prevented — Process monitoring — Process monitoring
— Print image monitoring — Print image monitoring

B www.balluff.com BALLUFF | 11
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BVS Vision Sensors offer several tools for reliable monitoring of your
production processes. All variants include special features. Simply
concentrate on your task and select the right version according to
your needs. The BVS offers the best solutions — for every application.

BVS-E Standard

BVS-E Advanced

BVS-C with configurator
BVS-E Identification

' Check brightness - Checks whether the brightness (gray values) in
the selected image area is greater than a configured threshold.
— |dentify different types and parts
— Check illumination brightness
— Detect the function of a display

' Compare contrast - Determines whether a certain contrast is present in the image.
— Monitor presence of labels
— Detect a label H H N
— Check completeness

|o|°|o| Count edges - Counts the gray value edges in the image area.
— Monitor the number of pins on ICs

— Check threads for completeness H H BN
— Monitor the quality of gear wheels

M Compare width - Compares the absolute distance between two
edges in an image.
— Check for presence (e.g. lids)
— Differentiate parts
— Monitor location and orientation

808 Detect pattern - Detects patterns and differentiates objects using

O image processing. Digital patterns are "extracted" from the objects which are
compared with the pattern of the reference object.
— Check parts quality
— Differentiate types

\‘(‘. Check contour - Checks the shape of an object.
— Check for absence of burrs and flashing

— Check stamped parts

— Differential parts shapes

— Nominal/Actual comparison

L u Monitor position — Checks the relative object position in the image.
— Monitor level
— Position parts and products H H N
— Position labels

3""'/\ Compare character (OCV) - Compares characters.

& _Check labels
— Monitor printing
(e.g. ensure correct dates for different lots)
— Check logos

S 360° position detection
— Align parts
— Robot control (via Ethernet interface) |
— Inspection irrespective of the position

""A"_: m’ﬂll Detect and identify barcode and Data Matrix code
ﬁ | — Code verification
— Documentation of parts used |
— Verify characters

12 ‘ BALLUFF
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.Vision Sensor BVS
Product overview —
The possibilities at a glance

BVS will help you to optimize your process control, regardless
of which version you use in your application. Benefit from greater

efficiency.

The following provides an overview of different functions and special
features to help you select the right Vision Sensor for your applica-

tion.

Choose the best solution.

Features

Tools

Features per inspection
Inspections
Connection

Bus interface

Connection ~ PNP
type NPN
Focal length 6 mm

8 mm

12 mm
Parameter ConVis
configuration ~ Configurator

Starter kit available

The benefits to you

From page

B www.balluff.com

BVS-E Standard

7

up
20

to 25

Multiple sensors
in the network
Ethernet

Short setup times

and convenient format
changing on the PC
Flexible adaptation to
your process through
simple switching of the
monitoring modes
Simultaneous check-
ing of multiple features

26

BVS-E Advanced

7

up to 25

20

Multiple sensors
in the network
Ethernet

In addition to the

functions of the BVS-E

Standard:

— Logical linking of tools
to the outputs

— Efficient hardware
for higher processing
rates

— 360° position detec-
tion

28

BVS-C with configurator

8
1
20

— Easy to retrofit into
your equipment

— Configurator for fast
startup

— Simple to make on-site
corrections during the
process

— Continuous status
monitoring on the
display

— Operated without a PC

30

BVS-E Identification

3

up to 25

20

Multiple sensors
in the network

Ethernet
|
|
]
]
|
]

— 1D codes:

detects or reads all
common barcodes
— 2D codes:
detects or reads
Data Matrix codes
— Verify characters
— Output via serial
interface RS232

32

BALLUFF | 13



r
®

EXY

D




y 4
DE«I Basic Information and Definitions
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Balluff Vision Sensors were designed for the reliable monitoring
of production processes and objects. The sensor compares the
features of the current image with the features taught in from the %
reference image. The outputs are set depending on the result.

The BVS can retrieve the properties of any image characteristic and
is capable of performing several tasks simultaneously as a result.

Optical and electrical properties 16
Control options 20
Mechanical properties 22
Quality 23

B www.balluff.com BALLUFF | 15



Basic Information and Definitions

Optical and electrical properties

Sensor overview

Current image

Reference image

ROI
(region of interest)

Inspection

Inspection result

16 | BALLUFF

Teach and recovery button

Indicator LEDs

Internal lighting

Lens

Focus ring

Power connection (M12 connector, 8-pin)

Ethernet connection (M12 connector, 4-pin)

... is the image captured by the sensor, which is then
processed/inspected.

Saved reference image. The pattern/contour/corner points in the
region of interest within the reference image define the pattern (or
contour) detected by the "Detect pattern”, "Detect 360 degree pat-
tern" and "Detect contour" tool.

The reference image does not have a direct influence on any other
tools, it is used as a reference for detecting OK or NOK parts.

... is the area within an image marked by a frame and inspected by a
tool. In the case of the tools "Detect pattern" and "Detect 360° pat-
tern", the ROl is the pattern that the sensor is searching for whereas
the image area being inspected is the search area.

An inspection consists of:

— ataught-in reference image

— the tools that inspect one or more regions of interest
within the digital image on the object

— and the three functions assigned to digital outputs
e.g. output 1 signals the result "Inspection OK"
and output 2 signals "Inspection not OK".

All settings such as trigger, lighting etc.
are saved during an inspection.

Possible results include: "Inspection OK" if the inspection returns
a positive result for all tools.

"Inspection not OK" if at least one tool returns a negative result
or one or more tools are not taken into account. Outputs can be
assigned directly to single inspections.

DEXYI

VISIONSENSOR
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Inspection times

Position tracking tool

Working distance and

field of view

Contrast

B www.balluff.com

Basic Information and Definitions
Optical and electrical properties

The total inspection time consists of the exposure time, capture time
and processing time.

Exposure time: the exposure time is referred to as the "shutter %
speed". The amount of light that shines on the image sensor is

directly proportional to the exposure time and the light currently Optical
available. The longer the exposure time, the greater the amount of and electrical
. . ) o properties
light that shines on the image sensor. When configuring the Control
correct exposure time, the following factors are most important: options

Mechanical
properties

— Speed of the part scheduled for inspection
— Number of parts per second
— Continuously available light

Quality

Capture time: The time required to capture an image. After exposure
of the image sensor, the image must be transferred to the memory
on the device. The whole process takes approximately 30 ms for a
complete image. The time decreases considerably if only part of the
complete image is captured.

Processing time: The time taken to process the captured image.
Depends on the operations and tools used for the inspection.

A position tracking tool can be used to compensate for a part that
frequently changes position. However, the part must not leave the
field of view. The position tracking tool "follows" the position of the
part within the field of view and aligns all other tools according to the
current position of the part.

The working distance describes the minimum and maximum
distance between the sensor lens and object. The field of view is
the surface area that the sensor can detect at the specified working
distance. The larger the working distance, the larger the field of view.
The light intensity of the illuminated object decreases by the square
root of the working distance. Objects positioned further away appear
darker than closer objects as a result.

640x480 mm
460x380 mm
330x232 mm 320x210 mm
236x167 mm
150110 mm
42x30 mm
25x20 mm
17x12 mm
O
BALLUFF Working range
50...500 mm
Working range 50...1000 mm

Wide-angle lens, focal length 6 mm

Standard lens, focal length 8 mm

Telephoto lens, focal length 12 mm
Bring your working range up close with the telephoto lens. Or take
advantage of the larger field of view at the same working distance
offered by the wide-angle and standard lenses. Use the distance
computer: www.balluff.de/vision

... is the difference in brightness between two adjacent regions of
interest. The correct lighting should maximize the contrast between
good and poor features.

BALLUFF | 17
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Optical and electrical properties

Trigger The trigger signal starts an event. A trigger signal initiates the capture
and evaluation of an image in conjunction with the BVS. The BVS
has different trigger settings that can be configured using software
available free of charge.

Eye safety Photoelectric sensors and lights are categorized into different groups
acc. to IEC 62471:2006 based on the degree of risk to human eyes and skin.
Extempt group Risk group 1
Sensors or lights do not pose a Sensors or lights do not pose a risk
photobiological risk. due to standard precautionary measures
taken by the user.
— Vision Sensors BVS-E and BVS-C — Ring lights, infrared
— Spotlights, red and white light — Line lights, infrared during boost mode

— Background lights, red light

— Dark field illumination, red light

- Ring lights, red and white light

— Line lights, red and white light

— Line lights, infrared during normal operation

Lighting The success and failure of the Vision Sensor in different applications
often determines which lighting is selected.
llumination at the place of operation must be carefully selected,
adjusted and remain as constant as possible during all object
inspections.

See page 38 for more information on lighting.

G

Software You will require ConVis software to operate Balluff Vision Sensors,
which is available free of charge. The product is supplied with
a CD ROM containing the software. Alternatively, the software is
available for download at www.balluff.com/vision

The software can be installed R

as many times as required = ==
- . BALLUFF = et
and used without a license. - E -V

18 | BALLUFF
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IP address The IP address is a unique address that identifies a network device
and allows you to communicate with the sensor.
The standard address of all BVS devices is: 172.27.101.208

E

Optical
Switching function PNP (+) sourcing NPN (-) sinking and electrical
properties
2 - 2 -
+Ug +Ug
3 »— External Trigger out -~ i"*’:]—[ Ql
1 - Select {5 Q2
8 ~a-External Trigger |8 Q3
14 Qi 8 - External Trigger
|5 Q2 ; = Select
N KN Q3 »—External Trigger out
= 4:]7 >, N o
= % [ ‘[—* |
Supply voltage Ug ... is the voltage range in which flawless functioning of the sensor is

assured. It includes all voltage tolerances and ripple.

Rated operating current I, On BVS Vision Sensors:
... Is the maximum current with which the sensor may be loaded at
its output in continuous operation.

On BAE lights:
... Is the current required for operation.

Typ. detection rate Different calculating times are required to evaluate the tools in an
inspection. The typical detection rate is a guide value that indicates
how often a part can be inspected per second.

Ambient temperature The ambient temperature determines the temperature range in
range T, which the sensor may be operated.

Short-circuit protection and All DC sensors feature this protection device. In the event of overload

overload protection or short-circuit at the output, the output transistor is automatically
switched off. As soon as the malfunction has been corrected, the
output stage is reset to normal functioning.

B www.balluff.com BALLUFF | 19



Basic Information and Definitions

ConVis software
Connect
Establish a connection between
the ConVis software and the
sensor. Determine the image
brightness and lighting settings.

BVS-E -
with Balluff BVS ConVis -
the "Easy to Use" software

VISIONSENSOR

‘ Run

Test the inspection —
view the results and correct if
necessary.

Configure

Determine the features you wish
to inspect and select all the rel-
evant tools. Configure the output
signals.

Connect the BVS-E Vision Sensor to your PC over Ethernet. The
built-in software wizard guides you to successful configuration in just
three steps. Simply enter your desired inspection parts or features,
test your inspection, and check the results on the screen. Slight
changes and corrections are easily made. Clear guidance eliminates
the need to learn a programming language or undergo expensive
training.

BVS-E

=>

Configurator
Connect

Connect the sensor to the
monitor.

BVS-C -
especially easy to set up
using the configurator

Configure Run

Select the appropriate tool and
define image settings including
image section.

Set the tool parameters and test
your inspection.

The software is already integrated into the separate configurator with
keypad. Once the configurator and Vision Sensor are connected,
simply select the tool for your application and define image settings
such as image section. Then set your tool parameters and test your
inspection. That's it.

Making corrections in-process is also easy. Because the display
provides continuous status monitoring in-place, so that you are con-
tinually checking the sensor function and can immediately correct
deviations. Product defects are detected directly.

20 ‘ BALLUFF
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Dm Basic Information and Definitions
Control options

®
Special features of You only need one software package, whichever BVS you use. The
Balluff BVS ConVis software detects the connected sensor automatically. You can also
Vision Sensor software use the software to simulate all sensor models and establish whether
an alternative sensor model is compatible with your application. %
Optical
and electrical
=] .‘j properties
S BVS-E Standard Control
e ) The standard version of the options
——" Vision Sensor software has the ~ Mechanical
. . properties
m following features: Quality
gzg 20 inspection memory slots, o
© free rotation of tools and a zoom
Q::} function. You have the choice
o ‘I of seven independent tools.

Needless to say, free software
updates are included and
existing sensors can be updated
easily.

T LT T

. BVS-E Advanced
-—-—-—-+-- = The BVS-E Advanced offers
__:',,,__ : all the features of the standard
: —"—T version in addition to 360°
gcg position detection and logical
linking.
_ | Q‘f, These features allow the combi-
[ e B HI nation of a maximum of 25 tools
B NE as well as full utilization of three
e digital outputs.
|
® AND
L= | * OR
. X ® Exclusive OR
Logical connections ®» NOT AND
= NOT OR
= NOT Exclusive OR
» NOT
« Majority selector
akmm  2hoy
P Ty e v BVS-E Identification
g —T e | Y8 This version allows you to
e | detect and read all standard
: -l L B . codes available on the market.
= . | Barcodes or Data Matrix codes
= o s within the field of view are read
= "\OICANO A and inspected and/or output via
}: BUSGDBA the serial interface, depending
;l.-— BOS 26K —PA-1IE-84-C | : on the settings. The large
= (il {1 I T e number of codes that the sensor
',_" - can recognize allows you to use
= 111716 Cou devices capable of reading vary-
L e r ] ing code types.

B www.balluff.com BALLUFF



.Vision Sensor BVS

Installation

Materials

Degree of protection

22 | BALLUFF

Four accompanying M4x6 mm screws are used to secure the
sensor. A comprehensive range of accessories is available for easy
sensor mounting. The illustration shows the accessories used to
mount the sensor.

Do not install the sensor in a position exposed to direct sunlight or
strongly fluctuating ambient light.

If you wish to check an object with reflective surfaces, we recom-
mend mounting the BVS at an angle of 5 to 15° in relation to the
vertical axis to prevent reflections.

VISIONSENSOR

Material

Plastics

ABS

Acrylonitrile Butadiene Styrene
PMMA
Polymethylmethacrylate
PUR

Polyurethane

PVC

Polyvinylchloride

Metal

Al

Aluminum wrought alloy
Stainless steel

GD-Zn
Cast zinc
Other
Glass

The enclosure ratings IP 20,

IP 40, IP 54, IP 64 up to
IP 68 are in accordance with

Use and characteristics

Impact-resistant, stiff, limited chemical resistance.

Some types flame-retardant. Used for housings.

Clear, transparent, hard, scratch-resistance, UV resistant, mainly for
optical applications.

Elastic, abrasion-resistant, impact-resistant. Good resistance

to ails, greases, solvents (used for gaskets and cable jackets).
Good mechanical strength and chemical resistance (cable).

Standard aluminum for cut shaping. Can be anodized.

Used for housings and mounting components.

Excellent corrosion resistance and strength.

Quiality 1.4034, 1.4104: Standard material

Quiality 1.4305, 1.4301: Standard material for
foods industry

Quiality 1.4401, 1.4404, 1.4571:  For foods industry with higher
requirements regarding
chemical resistance at elevated

temperatures
Good resistance and strength. Usually with protective surface

coating.

Good chemical resistance and strength. Used primarily in optical
applications (lenses, cover lenses).

First digit: Second digit:
2 Protection against penetration 0 No special protection
of solid bodies larger than 4 Protection against water

IEC 60529. 12 mm, shielding from fingers
Code letters IP (International and objects
Protection) designate protection 4 Protection against penetration
against shock hazard, ingress of of solid bodies larger than
solid foreign bodies, and water, 1 mm, shielding from tools
for electrical equipment. and wires
5 Protection against harm-
ful dust deposits, complete
shock-hazard protection
6 Protection against penetration
of dust, complete
shock-hazard protection

spraying from all directions
against the piece of
equipment concerned
Protection against a water jet
from a nozzle, directed from
all directions against the piece
of equipment concerned
Protection against water, when
the piece of equipment con-
cerned (housing) is immersed
in water under specified pres-
sure and time conditions
Protection against water dur-
ing continuous submersion
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Quality management system

Balluff companies

Basic Information and Definitions

‘DIN EN 1SO 9001\

acc. to DIN EN ISO 9001:2008  Bg|uff GmbH Germany
Balluff SIE Sensorik GmbH Germany %5
Balluff Elektronika Kft Hungary N
Balluff Sensors (Chengdu) Co., Ltd. China >
Balluff Ltd. Great Britain
Balluff Automation S.R.L. [taly
Balluff Inc. USA
Balluff GmbH Austria
Balluff CZ, s.ro Czech Republic mg;’;g}fsa'
Balluff Hy-Tech AG Switzerland Quality
Balluff Sensortechnik AG Switzerland
Balluff Controles Elétricos Ltda. Brazil
Balluff de México S.A. de C.V. Mexico
Balluff S.L. Spain
Environmental management Balluff companies
system acc. to Balluff GmbH Germany
DIN EN ISO 14001:2005 Balluff Elektronika Kit Hungary
Balluff Sensors (Chengdu) Co., Ltd. China
Testing laboratory The Balluff testing laboratory operates in accordance with ISO/ EEF:SER‘Z'“"QS
IEC 17025 and is accredited by DATech for testing electromagnetic Y ax[[XR
compatibility (EMC).
Balluff products comply Products that require labeling are subject to a conformity evaluation
with EU directives process according to the EU directive and the product is labeled
with the CE marking.
Balluff products fall under the following EU directive:
2004/108/EC EMC directive
Approvals ... are granted by national and international institutions.
Their symbols affirm that our products meet the specifications c @ us
of these institutions.
"US Safety System" and "Canadian Standards Association"” LlSTED
under the auspices of Underwriters Laboratories Inc. (cUL).
Balluff is a member ALPHA, an association for testing and certification of low-voltage
of ALPHA devices, promotes the individual responsibility of the manufacturer
of such devices by means of uniform test procedures according to ALPHA
current standards and thereby supports the attainment of such high
product quality.
Under certain prerequisites, ALPHA also grants nationally recognized
product certificates. ALPHA certificates are also recognized in other
European countries because it is @ member of LOVAG (Low Voltage
Agreement Group).
B www.balluff.com BALLUFF | 23
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Dm I BVS Vision Sensors
X Contents

The range of Vision Sensors is BVS-E Standard 26

divided into four main groups

in order to offer customized solu- BVS-E Advanced 28

tion for each application:

— BVS-E Standard completes BVS-C with configurator 30
simple tasks with ease.

— The BVS-E Advanced BVS-E Identification 32
provides a solution for quick,
demanding applications. BVS starter kits 34

— The BVS-C with configura-
tor is used to teach in inspec-
tions via a separate operating
module and monitor progress
directly on the live screen.

— The BVS-E Identification
reads 1D and 2D codes
and outputs the information
directly via the serial
interface.

Lights, connectors
and mounting
components,

see chapter
"Accessories",

on page 37

B www.balluff.com BALLUFF | 25



.Vision Sensors BVS-E Standard
For increased quality and productivity

Inspect and monitor your production process with the BVS-E
Standard. Choose the correct tool for your application from a large
selection and set up your inspection. You can replace several
sensors with a combination of tools. If different components are
used, activate the relevant inspection via the PLC control to allow
production to continue seamlessly without requiring a teach-in/setup
process.

M Simple operation

H Convenient setup

M Reliable evaluation

H Extensive range of accessories

M Function module for PLC available

VISIONSENSOR

————

[T T T T T

Software version 1.2

— 20 inspection memory cells

Free rotation of tools

Zoom function

Existing sensors updated at no extra cost
Seven independent tools
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Series
Series
Lens, focal length

.Vision Sensors BVS-E Standard
For increased quality and productivity

Vision sensor
BVS-E Standard
Wide-angle lens, 6 mm

Vision sensor
BVS-E Standard
Standard lens, 8 mm

Vision sensor
BVS-E Standard
Telephoto lens, 12 mm

BVS-E
Standard

PNP  Ordering code BVS000E BVS0003 BVS0005

| Part number BVS OI-3-005-E BVS 0I-3-001-E BVS OI-3-003-E
NPN  Ordering code BVS000C BVS0004 BVS0006

| Part number BVS OI-3-006-E BVS OI-3-002-E BVS 0I-3-004-E
Supply voltage U 24V DC 10 % 24V DC 10 % 24V DC 10 %

Switching inputs
Switching outputs

Rated operating current |,
Configuration interface
Parameter configuration
Typ. detection rate

Image sensor

Working range

Working distance,

Field of view (horizontalxvertical)
Lighting

Eye safety acc. to |[EC 62471
Dimensions

Connection

Degree of protection as per IEC 60529
Ambient temperature range Ta

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Ethernet 10/100 Base T
ConVis for Windows

3...15 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480
50...1000 mm

50 mm, 1000 mm,
42x30 mm 640480 mm
LED, incident light (red), deselectable
Extempt group

58x52x40 mm

2 connectors M12

(8- and 4-pin)

IP 54

—-10...455 °C

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Ethernet 10/100 Base T
ConVis for Windows

3...15 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480
50...1000 mm

50 mm, 1000 mm,
25x20 mm 460380 mm
LED, incident light (red), deselectable
Extempt group

58x52x40 mm

2 connectors M12

(8- and 4-pin)

IP 54

—-10...455 °C

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Ethernet 10/100 Base T
ConVis for Windows

3...15 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480
50...1000 mm

50 mm, 1000 mm,
17x12 mm 320210 mm
LED, incident light (red), deselectable
Extempt group

58x52x40 mm

2 connectors M12

(8- and 4-pin)

IP 54

—-10...455 °C

Refer to the chapter "Basic
information and definitions"
on page 15 for optical and
electrical information.

To define the field of view and
working distance, use the
distance calculator at:
www.balluff.com/vision

EPLAN

EPLAN macros -
Electrical project planning
made easy.

Also for the BVS!

4

40
3.3

B www.balluff.com

M12x1

Description Starter kit

Version for BVS-E Standard
Ordering code BVS000A

Part number BVS Z-SK-OI-01
Contents Vision Sensor, mounting

bracket, installation
accessories, connector,
software and quick guide

BALLUFF | 27



.Vision Sensors BVS-E Advanced V|S|ONSENSOR

360° detection for optimized
process control

In addition to the standard functions of the BVS-E, the advanced Logical connections
vision sensor also monitors the rotational position. It can detect
objects regardless of the location and position. Production can be

Pl b

monitored more efficiently through shorter process times and the e e
(- | |

option of using logical functions to combine individual checks.

M 360° position tracking
B Faster processor reduces process times [
M Features linked by logical functions |
Bl Extensive range of accessories

B Function module for PLC available

® AND

» OR

= Exclusive OR
= NOT AND

= NOT OR =1
= NOT Exclusive OR
» NOT

-« Majority selector
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.Vision Sensors BVS-E Advanced
360° detection for optimized

&

process control

Series Vision sensor Vision sensor Vision sensor
Series BVS-E Advanced BVS-E Advanced BVS-E Advanced S
Lens, focal length Wide-angle lens, 6 mm Standard lens, 8 mm Telephoto lens, 12 mm BVS-E
PNP  Ordering code BVS000L BVS000J BVS000K Advanced

| Part number BVS OI-3-055-E BVS OI-3-051-E BVS OI-3-053-E S
NPN  Ordering code BVSO00R BVSO000P BVSO000N BVS-E

\ Part number BVS OI-3-056-E BVS OI-3-052-E BVS OI-3-054-E Identification
Supply voltage U, 24V DC +10 % 24V DC +10 % 24V DC +10 % BVS starter kits

Switching inputs
Switching outputs

Rated operating current |,
Configuration interface
Parameter configuration
Typ. detection rate

Image sensor

Working range

Working distance,

Field of view (horizontalxvertical)
Lighting

Eye safety acc. to |[EC 62471
Dimensions

Connection

Degree of protection as per IEC 60529
Ambient temperature range Ta

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Ethernet 10/100 Base T
ConVis for Windows

3...50 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480
50...1000 mm

50 mm, 1000 mm,
42x30 mm 640480 mm
LED, incident light (red), deselectable
Extempt group

58x52x40 mm

2 connectors M12

(8- and 4-pin)

IP 54

—-10...455 °C

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Ethernet 10/100 Base T
ConVis for Windows

3...50 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480
50...1000 mm

50 mm, 1000 mm,
25x20 mm 460380 mm
LED, incident light (red), deselectable
Extempt group

58x52x40 mm

2 connectors M12

(8- and 4-pin)

IP 54

—-10...455 °C

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Ethernet 10/100 Base T
ConVis for Windows

3...50 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480
50...1000 mm

50 mm, 1000 mm,
17x12 mm 320210 mm
LED, incident light (red), deselectable
Extempt group

58x52x40 mm

2 connectors M12

(8- and 4-pin)

IP 54

—-10...455 °C

Refer to the chapter "Basic
information and definitions"
on page 15 for optical and
electrical information.

To define the field of view and
working distance, use the
distance calculator at:
www.balluff.com/vision

EPLAN

EPLAN macros -
Electrical project planning
made easy.

Also for the BVS!

4

40
3.3

B www.balluff.com

M12x1

Lights, connectors

Description Starter kit and mounting
Version for BVS-E Advanced components
Ordering code BVS000M

Part number BVS Z-SK-0I-03

Contents Vision Sensor, mounting

bracket, installation
accessories, connector,
software and quick guide

BALLUFF | 29



.Vision Sensors BVS-C V|S|ONSENSOR

with Configurator

For fast and simple retrofitting of machines and equipment, you
can also get the BVS Vision Sensor with a separate configurator
including display and software. You can also use the same tools on
the BVS-E series as the BVS-C. The difference? Tasks are taught in
using a configurator.

M Quick and easy to retrofit c €
M Simple operation, without a PC
B Process monitoring in live screen cusm.us
B Application statistics
M Configurator and/or PLC for changing between inspections Series
H Setup times minimized Series
B Extensive range of accessories Lens, focal length
M Function module for PLC available PNP  Ordering code
\ Part number

Supply voltage Ug
Switching inputs

R The complete solution Switching outputs
B . including BVS-C configurator _
— Color 3.5 inch display and Rated operating current |,
handy operating buttons Parameter configuration
- 20 inspection memory cells Typ. detection rate
- Eight independent tools
e = . — On-site teach-in and correc- Image sensor
: i s tion Working range
="s:- R eE A F LW L:.m . .
=z < 5 “e== | _ Ppassword protection possible Working distance,
— - — Field of view (horizontalxvertical)
Lighting
Eye safety acc. to IEC 62471
Dimensions

Connection

Degree of protection as per I[EC 60529
Ambient temperature range Ta

— Display
= .
HE =

Refer to the chapter "Basic
information and definitions"
on page 15 for optical and
electrical information.

To define the field of view and
working distance, use the
distance calculator at:
www.balluff.com/vision

ePIAN

EPLAN macros -
Electrical project planning
1ade easy.

so for the BVS!

3%
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Vision sensor

Vision sensor

.Vision Sensors BVS-C

with Configurator
Maximum productivity
with a lecal solution

Configurator with display

BVS-C with configurator BVS-C with configurator BVS-C

Standard lens, 8 mm Telephoto lens, 12 mm

BVS0008 BVS0007 BAE009C

BVS OI-3-011-C BVS 0OI-3-013-C BAE PD-VS-001-C
24V DC £10 % 24V DC £10 % 24V DC £10 %

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Configurator

3...15 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480

50...1000 mm
50 mm, 1000 mm,
25x20 mm 460x380 mm

LED, incident light (red), deselectable

Extempt group
58x52x40 mm
2 connectors M12

1x Trigger, 1x Select

1x lighting synchron. or PNP,
3x PNP or NPN configurable
100 mA

Configurator

3...15 Hz (depending

on evaluation function)
CMOS-SW-VGA 640x480

50...1000 mm
50 mm, 1000 mm,
17x12 mm 320x210 mm

LED, incident light (red), deselectable

Extempt group
58x52x40 mm
2 connectors M12

96x96x42.4 mm
1 connector M12

Advanced
BVS-C with
configurator
BVS-E
[dentification
BVS starter kits

(8-pin) (8-pin) (8-pin)
IP 54 IP 54 IP 40
-10...+55 °C -10...+55 °C —10...+455 mm
3.5 color LCD
42 96
24 37 705
K \ BALLUFF )
— L
© o
= B -
w
©
(o)
198 ﬂ 9
e 8588 A 6886
M12x1 — < > —
L - - ]
J J — v | —
U
29 M12x1
L . Lights, connectors
Description Starter kit and mounting
Version for BVS-C with configurator (“1““\“’;,39‘/“;‘*
Ordering code BVS0009 e
| Part number BVS Z-SK-01-02 on page 37
Contents Vision Sensor, configurator,
mounting bracket, installation
accessories, connector,
software and quick guide
BALLUFF | 31
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.Vision Sensors BVS-E
Identification
Detecting and identifying
varied codes

Check the marking on your products. Regardless of whether you
label them with 1D codes (barcodes) or 2D codes (Data Matrix

codes), the BVS reads all common codes on the market. Text and
sequences of numbers such as code plain text can be verified using

OCV. The result: "Inspection OK" or "Inspection not OK".

If you need to view the read code data to find out which parts
are being processed, you can output it via the RS232 or Ethernet
interface.

B Simple operation

M Read several codes in an inspection simultaneously
B Output code data via RS232 or Ethernet interface
W Verify character strings

B Change between inspections via PLC

M 360° position detection

B Extensive range of accessories

M Function module for PLC available

32 | BALLUFF
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Readable Data Matrix codes
- ECC 200

Readable barcodes
— Interleaved 2-of-5
— Code 39

— Code 128

— Pharmacode

— Codabar

- EAN8

- EAN 13

- UPC-E

— Postnet

IMB
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.Vision Sensors BVS-E

us

Identification

Detecting and identifying

varied codes

Series Vision sensor Vision sensor et
Series BVS-E Identification BVS-E Identification Standard
Lens, focal length Standard lens, 8 mm Telephoto lens, 12 mm BVS-E
PNP  Ordering code BVS0001 BVS000U fvanced
| Part number BVS ID-3-001-E BVS ID-3-003-E oA
Supply voltage Ug 24V DC £10 % 24V DC £10 % BVS-E
Switching inputs 1x Trigger, 1x Select 1x Trigger, 1x Select Identification
Switching outputs 1x lighting synchron., 1x PNP 1x lighting synchron., 1x PNP BVS starter kits
Interface RS232 RS232
Rated operating current |, 100 mA 100 mA
Configuration interface Ethernet 10/100 Base T Ethernet 10/100 Base T
Parameter configuration ConVis for Windows ConVis for Windows
Typ. detection rate 3...15 Hz (depending 3...15 Hz (depending
on evaluation function) on evaluation function)
Image sensor CMOS-SW-VGA 640x480 CMOS-SW-VGA 640x480
Working range 50...1000 mm 50...1000 mm
Working distance, 50 mm, 1000 mm, 50 mm, 1000 mm,
Field of view (horizontalxvertical) 25x20 mm 460x380 mm  17x12 mm 320210 mm
Lighting LED, incident light (red), deselectable LED, incident light (red), deselectable
Eye safety acc. to IEC 62471 Extempt group Extempt group
Dimensions 58x52x40 mm 58x52x40 mm
Connection 2 connectors M12 2 connectors M12
(8- and 4-pin) (8- and 4-pin)
Degree of protection as per IEC 60529 IP 54 IP 54
Ambient temperature range Ta —10...455 °C —10...455 °C
Refer to the chapter "Basic
information and definitions" 24
on page 15 for optical and
electrical information. (
To define the field of view and ©) 5
working distance, use the
distance calculator at: N
www.balluff.com/vision N
el [lvo)
EePLAN Mg
EPLAN macros - el Mid
Electrical project planning
made easy.
Also for the BVS!
Description Starter kit %‘nqﬂn,:o‘ﬂ;(%‘(; o
Version for BVS-E Identification (L“HW’\J‘?WT“‘P"S
Ordering code BVS000T "Accessories”
Part number BVS Z-SK-ID-04 on page 37
Contents Vision Sensor, mounting

B www.balluff.com

bracket, installation
accessories, connector,
software and quick guide
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.Vision Sensor BVS Starter Kits V|S|ONSENS OR

All in one box

Our starter kits include all the most important products in a single
package. In addition to a starter kit, you only require a 24 V power
supply to start setting up your application. The sensor is quick and
easy to integrate in existing environments as a result.

The main components of the kit:
M Vision Sensor

B Mounting brackets

M Ethernet cable

B Supply cable

M Setup and assembly materials Description
Version

Furthermore, a starter kit also contains the latest copy of the product Ordering code

catalog, the relevant user's guide and a software CD. ‘ Part number
Contents

Additional information
.

All starter kits are supplied
with standard lenses, 8 mm
focal length!

Sample starter kit
BVS0009 with BVS-C

34 | BALLUFF



.Vision Sensor BVS Starter Kits
All in one box

Starter kit Starter kit Starter kit Starter kit .

for BVS-E Standard for BVS-E Advanced for BVS-C with configurator for BVS-E |dentification Standard
BVS000A BVS000M BVS0009 BVS000T BVS-E
BVS Z-SK-OI-01 BVS Z-SK-0I-03 BVS Z-SK-0I-02 BVS Z-SK-ID-04 A“\f““‘m
Vision Sensor, mounting Vision Sensor, mounting Vision Sensor, configurator, Vision Sensor, mounting EX%&HEQ,

bracket, installation accessories,
connector,

software and quick guide

page 26

bracket, installation accessories,
connector,

software and quick guide

page 28

mounting bracket, installation
accessories, connector,
software and quick guide
page 30

B www.balluff.com

bracket, installation accessories,  pys.¢

connector, Identification
software and quick guide BVS starter kits
page 32

Lights, connectors
and mounting
components

see chapter
"Accessories",

on page 37

BALLUFF | 35
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The correct accessories will

help you integrate Balluff Vision

Sensors BVS perfectly in your

system. Regardless of whether

you require a retrofit or new

installation, Balluff offers you all

the components you need from

a single source:

— Lights —
selecting the best illumination
option for your application

— Connector and connection
cable — designed for Vision
Sensors and lights

— Mounting components —
mounting brackets and
assembly systems integrate
sensors and lights quickly
and easily

Accessories
Contents

Lights

Connectors

Mounting components

Introduction,

basic information
Ring lights

Line lights
Background lights
Spotlights

Dark field illumination

Vision Sensor connection
Vision Sensor

parameter configuration
Configurator connection
lllumination connection

Mounting components
Mounting system

38
41
42
44
46
47

48
48
49
49

50
52

BALLUFF | 37
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Lights used in an industrial environment depend on maximum reli-
ability, outstanding quality and a good price/performance ratio.
Balluff offers different versions of light to suit your needs. Select the
best solution for your task and profit from our mature technology.

We offer different versions:
- Ring lights

— Line lights

— Background lighting

— Spotlights

— Dark field illumination

Ring lights

— Compatible mounting bracket for sensor and light

— Shadow free illumination with a high degree of brightness
— For inspections with a large working distance

9 See page 41 for information on ring lights.

Line lights

— Homogeneous, directed light

— Generate shadows to check features

— Available with red, infrared and white light

9 See page 42 for information on line lights.

Background lights

— Simple monitoring of dimensions and shapes
— Independent of material and surface type

— Various light field sizes available

9 See page 44 for information on background lights.

Spotlights

— Accurate illumination

— Implement larger inspection distances
— Available with red and white light

9 See page 46 for information on spotlights.

Dark field illumination

— Monitors scratches and dents in surfaces
— Independent of material and surface type
— Various light field sizes available

9 See page 47 for information on dark field illumination.

38 | BALLUFF
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Highest quality

Our wide range of lights is subject to strict quality stan-
dards. For example, the function of all lights is tested for
24 hours prior to delivery. Our lights are protected against
damages from burst pulses on the connection cable or
electrostatic discharge (ESD). EMC tests performed by an
accredited test laboratory have proven this.

Eye safety acc. to IEC 62471

Strong artificial radiation as from LEDs, for example, can
affect your vision. Our lights are therefore tested by an
independent, certified test laboratory according to the
latest applicable standard (IEC 62471). All of our lights are
categorized into the "Extempt group" or "Risk group 1"
and are therefore considered extremely safe. By compari-
son: the sun falls into risk group 3.

Fast, simple mounting
All lights are quick, easy and economical to mount and
align with the Balluff Mounting System BMS.

Long service life

We use only extremely luminous LEDs of the highest
quality to manufacture our lights. Our extremely luminous
ring and line lights are equipped with an excess tempera-
ture deactivation mechanism to extend the useful life of

an LED, which depends primarily on the temperature load.

Simple startup

You only need a conventional 24 V power supply to con-
nect our lights. Expensive control units are not required.

Our background and dark field lights are connected to a
24 \/ DC power supply. That's it. Ring and line lights are
triggered directly by the Vision Sensor or a PLC.

Boost function

Ring and line lights have a boost function that increases
light intensity by 30 % and reduces the influence of ambi-
ent light. Overall process reliability is increased as a result.
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| Optimizing illumination —

Process reliability
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Balluff offers a wide range of additional lights because
each image processing task depends entirely on the
illumination. Only perfect light can provide ideal conditions
for your inspection.

B www.balluff.com BALLUFF | 39
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Ring lights

Ring lights are used as additional incident lights. The design of

the light and powerful integral LEDs ensure virtually shadow free
illumination with a high degree of intensity. Ring lights are particularly
suited to applications where the distance between the BVS and the
detected object is greater than 300 mm. Due to the high intensity of
the light generated, these lights can also be used to suppress influ-
ences from changing ambient light.

The ring light can be fitted and aligned together with the Vision
Sensor using our mounting bracket specially adapted to the Balluff
Mounting System.

As an accessory, we offer diffuser attachments that prevent strong
reflections on shiny components, for example.

Strip light

Line lights generate specific homogeneous lighting that brightens the
image area directly. When used for lateral illumination, the light can
generate subtle reflections and shadows. The subtle reflection gen-
erates an even illumination pattern without shiny areas. The shadows
generated allow you to check the presence or absence of features
on the object more easily.

Background light

With the through beam method, the background lighting is posi-
tioned behind the object you wish to detect. The Vision Sensor only
detects the outline of the object based on this position and allows
you to monitor part dimensions or shapes extremely easily. Extrane-
ous light also poses no problems. Changes in the surface (markings,
color, etc.) can be suppressed almost completely and have no influ-
ence on the test result.

Our background lights are particularly bright and versatile. You can
also use them as subtle incident lights to illuminate highly reflective
components.

Due to the extremely flat design, they are ideal for use in applications
with limited space.

Spotlight

A spotlight is perfect for the precision illumination of specific areas.
Greater inspection distances can be implemented if a spotlight is
used. Unlike ring lights, spotlights can be attached in any position
and the light swiveled towards the area that you wish to illuminate.

Dark field illumination

The dark field light allows you to illuminate and identify scratches,
dents and impurities on surfaces extremely well. The dark field light
must be attached to the detection object at a distance of

10...20 mm so that the surfaces on the component can be in-
spected. If the diameter of the dark field is insufficient, two or more
line lights can also be installed to implement this type of ilumination.

Frequently asked questions:

What should the distance
between the light and the
component be?

The light intensity on an object de-
creases with the working distance.
Objects positioned further away
appear darker than closer objects
as aresult, e. g. if a bright object is
inspected once at a distance

of 10 cm and once at 100 cm.
The brightness of the object

10 cm is 100 times greater than at
a distance of 100 cm.

Select the best distances between
the light source, sensor and target
object. In order to prevent satura-
tion, make sure that the brightness
of the light source is correct.

Keep the lighting of the part

to be inspected constant.

Avoid brightness fluctuations
caused by ambient light, sunlight
or other external light sources.
These fluctuations are the most
frequent cause of errors in image
processing and are often difficult
to identify. Errors can be limited by
decreasing the exposure time of
the sensor. External lighting may
be required in addition to the light
inside the sensor. Alternative solu-
tions include covers or any kind

of physical screen that specifically
controls the light within the inspec-
tion area.

How should the field of view

be illuminated?

The entire image area should be
illuminated as evenly as possible.
Avoid extremely bright points

or dark areas. The component
features you wish to inspect
should, however, contrast as much
as possible and show up clearly
on the background. If you wish to
check whether a specific feature

is present, you can illuminate the
component so that a clear shadow
is cast upon the feature you wish
to detect. The Vision Sensor can
then detect the feature.

How should reflective
components be illuminated?
When inspecting highly reflec-
tive surfaces, the sensor must be
mounted with extreme care and if
necessary an external light should
be attached to a suitable bracket
in order to maximum the contrast
between the detected object and
the background.

4
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Ring lights

Series BAE LX-VS BAE LX-VS BAE LX-VS
Version Ring light Ring light Ring light
Ordering code BAE000J BAEOOOK BAEOOAN

\ Part number BAE LX-VS-RR100 BAE LX-VS-RI100 BAE LX-VS-RW100
Supply voltage Ug 24V DC 24V DC 24V DC
Operating current  Normal 800 mA 800 mA 700 mA

Boost 1300 mA 1400 mA 1200 mA Lights
Trigger 5..24\V DC 5..24\V DC 5..24V DC ‘{\"‘f”“‘{“‘f"*‘
Mode Normal [ ] ] [ ] o ‘”,‘ onts
Boost | | |

Light field size @ 100/60 mm @ 100/60 mm @ 100/60 mm
Emitter, light type LED, red light LED, infrared LED, white light
Wavelength 617 nm 875 nm
Dimension 2116x20.5 mm 2116%x20.5 mm ©2116%x20.5 mm
Attachment M4 screws M4 screws M4 screws
Connection M12 connector, 4-pin M12 connector, 4-pin M12 connector, 4-pin
Housing material Anodized aluminum Anodized aluminum Anodized aluminum
Optical surface Glass Glass Glass
Weight 360 g 360 g 360 g
Degree of protection as per IEC 60529 IP 65 IP 65 IP 65
Eye safety acc. to  Normal Extempt group Risk group 1 Extempt group
IEC 62471 Boost Extempt group Risk group 1 Extempt group
Polarity reversal protected Yes Yes Yes
Short-circuit protected Yes Yes Yes
Ambient temperature range T, —10...455° C —10...455° C —10...455° C
Storage temperature range —25...475 °C —25...475 °C —25...475 °C

Light accessories ore 0

See page 49 for connectors. I M6

See page 52 for information on

mounting brackets for direct

assembly or compatible with

Balluff mounting system BMS.

Diffuser attachmen

The diffuser attachment en-

sures even light without disturbing

reflections in applications with

reflective surfaces. The diffuser

is made of high-quality glass and

can be installed directly on the

light.
Description Diffuser attachment
Version for ring lights
Ordering code BAMO1A7
Part number BAM OF-VS-001-D-RX100
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Line lights
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Light field 86 mm Light field 1770 mm
Series BAE LX-VS BAE LX-VS
Version Strip light Strip light
Ordering code BAEOOAP BAEOOAZ
\ Part number BAE LX-VS-LR085 BAE LX-VS-LR170

Supply voltage Ug 24V DC 24V DC
Operating current ~ Normal 200 mA 400 mA

Boost 500 mA 800 mA
Trigger 5..24V DC 5..24V DC
Mode Normal ] ]

Boost | |
Light field size 10x79 mm 10x170 mm
Emitter, light type LED, red light LED, red light
Wavelength 617 nm 617 nm
Dimension 113.5x13x18 mm 197.5x13x18 mm
Attachment M4 screws M4 screws
Connection M12 connector, 4-pin M12 connector, 4-pin

42 | BALLUFF

Housing material

Optical surface

Weight

Degree of protection as per IEC 60529
Eye safety acc. to  Normal

IEC 62471 Boost
Polarity reversal protected
Short-circuit protected

Ambient temperature range T,
Storage temperature range

Anodized aluminum
Glass

8049

IP 54

Extempt group
Extempt group

Yes

Yes

-10...455° C
—25...4+75 °C

Anodized aluminum
Glass

1109

IP 54

Extempt group
Extempt group

Yes

Yes

-10...455° C
—25...475 °C

Light accessories

See page 49 for connectors.
See page 52 for information on
mounting brackets for direct
assembly or compatible with
Balluff mounting system BMS.

The line lights can illuminate
rectangular areas right up to the
corners. Shadows can also be
generated in grooves and along
edges and then used for evalua-
tion purposes.
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Light field 85 mm Light field 170 mm Light field 85 mm Light field 170 mm

BAE LX-VS BAE LX-VS BAE LX-VS BAE LX-VS
Strip light Strip light Strip light Strip light
BAEOQOOAT BAEOOAY BAEOOAR BAEOOAW
BAE LX-VS-LI085 BAE LX-VS-LI170 BAE LX-VS-LW085 BAE LX-VS-LW170
24\ DC 24\ DC 24\ DC 24\ DC
200 mA 400 mA 200 mA 400 mA
400 mA 800 mA 500 mA 900 mA Do
5..24V DC 5..24V DC 5..24V DC 5..24V DC

| | | |

| | | |
10x71 mm 10170 mm 10x83 mm 10170 mm
LED, infrared LED, infrared LED, white light LED, white light
875 nm 875 nm
113.5%x13x18 mm 197.5x13x18 mm 113.5x13x18 mm 197.5x13x18 mm
M4 screws M4 screws M4 screws M4 screws
M12 connector, 4-pin M12 connector, 4-pin M12 connector, 4-pin M12 connector, 4-pin
Anodized aluminum Anodized aluminum Anodized aluminum Anodized aluminum
Glass Glass Glass Glass
80 g 110 g 80 g 110 g
IP 54 IP 54 IP 54 IP 54
Extempt group Extempt group Extempt group Extempt group
Risk group 1 Risk group 1 Extempt group Extempt group
Yes Yes Yes Yes
Yes Yes Yes Yes
-10...455° C -10...455° C -10...455° C —10...455° C
—25...4+75 °C —25...+75 °C —25...4+75 °C —25...475 °C

85 mm 170 mm
18 18
13 . 4
" SED
[ofcy]
B e Max6
(o]
o M4x6
el w4 B
- o S
f@ & -l S 2x M4x6 L
1 -
% z
0
% 2x@2.3 | ,0\7-
[l 2
@
o &
%
3x M4 L
° 2.3
= both sides 6x3
lowered (2x) |
o
o
(&}
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Background lights

44 | BALLUFF

q3

DEXYI

Light field 25x25 mm

Series BAE LX-VS
Version Background light
Ordering code BAEOOOE

| Part number BAE LX-VS-HR025
Supply voltage Ug 24V DC
Operating current 225 mA
Light field size 25x25 mm
Emitter, light type LED, red light
Wavelength 617 nm
Dimension 105x80x9.5 mm
Attachment M4 screws
Connection M12 connector, 4-pin

Housing material
Optical surface
Weight

Degree of protection as per IEC 60529

Eye safety acc. to IEC 62471
Polarity reversal protected

Short-circuit protected

Ambient temperature range T,
Storage temperature range

Light accessories

See page 49 for connectors. See page

52 for information on mounting brackets

for direct assembly or compatible with
Balluff mounting system BMS.

Anodized aluminum
Glass

66 g

IP 54

Extempt group

Yes

Yes

—10...455° C
-25..+75 °C

43

18.5

64.5

T
Fir

300

46

M12x1

Background lights are suitable for the
through beam method or subtle object
illumination. The contours of the object ap-
pear sharper when these lights are used as
background lights and allow you to make
more accurate comparisons.



r 4
DE«I Accessories
| Background lights

Light field 50x50 mm Light field 100x100 mm Light field 150x100 mm
BAE LX-VS BAE LX-VS BAE LX-VS
Background light Background light Background light
BAEOOOF BAEOOOH BAEOOC5
BAE LX-VS-HR050 BAE LX-VS-HR100 BAE LX-VS-HR150
24V DC 24V DC 24\ DC
225 mA 425 mA 500 mA
50x50 mm 100x100 mm 150100 mm Lights
LED, red light LED, red light LED, red light fgz":%“wt:“
617 nm 617 nm 617 nm components
105x80x9.5 mm 155x130%x9.5 mm 105x80%x9.5 mm
M4 screws M4 screws M4 screws
M12 connector, 4-pin M12 connector, 4-pin M12 connector, 4-pin
Anodized aluminum Anodized aluminum Anodized aluminum
Glass Glass Glass
1559 345 g 435 g
IP 54 IP 54 IP 54
Extempt group Extempt group Extempt group
Yes Yes Yes
Yes Yes Yes
—10...+55° C —10...+55° C —10...+55° C
-25...475 °C -25...475 °C -25...475 °C
80 9.5 130 9.5 130 9.5
115 50 < L4 140 50 < L4 140 50 < L4
: | |
83 1 ®
115 50
‘ ©
o o | )8
< I 100 ! ©
o
‘ 3 @ @ 4
M12x1 & Il 100
<
3
R © ©
M12x1 <
-
M12x1
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Accessories

Spotlights
Series BAE LX-VS BAE LX-VS
Version Spotlight Spotlight
Ordering code BAEOO2R BAEO0O2T

\ Part number BAE LX-VS-SR030-S75 BAE LX-VS-SW030-S75
Supply voltage Ug 24V DC 24V DC
Operating current 100 mA 100 mA
Trigger 5...24V DC 5...24\V DC
Light field size @ 30 mm @ 30 mm
Emitter, light type LED, red light LED, white light
Wavelength 630 nm
Dimension @40x89 mm @40x89 mm
Attachment M3 screws M3 screws
Connection M8 connector, 4-pin M8 connector, 4-pin

Housing material

Optical surface

Weight

Degree of protection as per IEC 60529
Eye safety acc. to IEC 62471

Polarity reversal protected
Short-circuit protected

Ambient temperature range T,

Storage temperature range

Anodized aluminum
PMMA

160 g

IP 65

Extempt group

Yes

Yes

-10...+440° C
—25...4+470 °C

Anodized aluminum
PMMA

160 g

IP 65

Extempt group

Yes

Yes

-10...+440° C
-10...+470 °C

Light accessories
Connectors, see page 49.

46 | BALLUFF

@40

89

6.4

|85

M8x1

230,
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Accessories
Dark field illumination
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Series BAE LX-VS
Version Dark field illumination
Ordering code BAEOOAM
| Part number BAE LX-VS-DR090
Supply voltage Ug 24V DC
Operating current 425 mA
Light field size @90 mm Lights

Connectors

The dark field light allows you
to illuminate surfaces in order
to clearly reveal indentations or
scratches, so that they can be
inspected quickly and reliably.

B www.balluff.com

Emitter, light type LED, red light Mounting
Wavelength 617 nm components
Dimension 105%x80%9.5 mm

Attachment M4 screws

Connection M12 connector, 4-pin

Housing material

Optical surface

Weight

Degree of protection as per IEC 60529
Eye safety acc. to IEC 62471

Polarity reversal protected
Short-circuit protected

Ambient temperature range T,

Storage temperature range

Anodized aluminum
PMMA

2509

IP 54

Extempt group

Yes

Yes

—10...+55° C
-25...475 °C

Light accessories

See page 49 for connectors. See page
52 for information on mounting brackets
for direct attachment or compatible with
the Balluff mounting system BMS.

@90
|
T
I

155
145

300

46

M12x1
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Version

Version
Connector diagram
and wiring

Power supply max. Us

Cable

No. of wires x cross-section

Degree of protection as per [EC 60529

Ambient PUR
temperature Ta PUR shielded
PVC
Cable material Color Length
PUR Black 2m
PUR Black 5m
PUR Black 10m
PUR shielded Black 5m
PUR shielded Black 10m
PVC Gray 2m
PVC Gray 5m
PVC Gray 10m

Other cable materials, colors
and lengths on request.

More about our cables
CrmmsE=== M and connectivity
products can be found
in our brochures or
= online at:

e www.balluff.com
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Connection cables for
Vision Sensors BVS-E and BVS-C

DEXYI

Parameterization cable for
Vision Sensors BVS-E

Straight female Straight female/RJ45
22 PIN 1: white PIN 5: gray
72 !?C'--\‘;.f PIN 2: brown  PIN 6: pink
(¢ 2 PIN3:green  PIN 7: blue BN LY
oA PIN 4: yellow  PIN 8: red e
U — 1 ! 1
— : X
4 — 4— 4
Z Shied 2
7 o e 7
8 ) fo
" Shield to knurl 1 housing i
10...30 V DC 10...30 V DC
Molded Molded
8x0.25 mm? 4x0.34 mm?
IP 67 IP 65
—25..470 °C
-25...490 °C
Ordering code
Part number
BCCO2H1
BKS-AD-05-RJ45/GS180-05
BCCO02H2
BKS-AD-05-RJ45/GS180-10
BCCO009U
BKS-S139-PU-05
BCCO009W

BKS-5139-PU-10

214.5
M12x1

43

30

214.5
M12x1

43

30

\ |/




Connection cable for
configurator BVS-C
Straight female/straight female

nA N
AW N -

=~ Shield to knurl

10...30V DC

Molded

8x0.25 mm?

IP 68 per BWN Pr. 20
—20...480 °C

Ordering code

Part number

BCCO6ER

BCC M418-M418-5A-322-PS0825-020

Accessories

Connection cable for ring, background,
dark field and Line lights
Straight female
2 PIN 1: brown
27N PIN2: white

]
'|.r°o°,\.|3 PIN 3: blue
g PIN 4: black

2 T

250V DC
Molded
4x0.34mm?2

IP 68

—25 °C...+80 °C

-5°C...+80 °C

BCCO32F
BCC M415-0000-1A-003-PX0434-020

Connection cable for spotlights

Straight female

4002 PIN 1: brown
o o PIN 2: white

8 ! PIN 3: blue
PIN 4: black

B WM =

30V DC
Molded
4x0.34mm2

IP 67

—25 °C...+80 °C

-5°C...+80 °C

BCCO2N2
BCC M314-0000-10-003-PX0434-020

BCCO6EP
BCC M418-M418-5A-322-PS0825-050

BCCO032H
BCC M415-0000-1A-003-PX0434-050

BCCO2N3
BCC M314-0000-10-003-PX0434-050

BCC032J
BCC M415-0000-1A-003-PX0434-100

BCCO2N4
BCC M314-0000-10-003-PX0434-100

BCC0367 BCCO2PL
BCC M415-0000-1A-003-VX8434-020 BCC M314-0000-10-003-VX8434-020
BCC0368 BCCO02PM

BCC M415-0000-1A-003-VX8434-050

BCC M314-0000-10-003-VX8434-050

214.5
M12x1

B www.balluff.com

BCC0369
BCC M415-0000-1A-003-VX8434-100

44.0
[=]
Q|
= JE—
BALUUUEE [

BCCO2PN
BCC M314-0000-10-003-VX8434-100

Connectors
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Accessories
Mechanical accessories —
for easy installation

Description Mounting bracket Mounting bracket

Version For Vision Sensors for Vision Sensors,
and clamping cylinders ring lights and clamping cylinders

Version Holding Vision Sensor for Holding Vision Sensors and ring lights
mounting on base plates or using for mounting on base plates or using
Balluff BMS mounting system BMS mounting system

Ordering code BAMOOWN BAMO1AC

Part number BVS Z-MB-01 BAM MB-XA-003-B03-1

Material GD-Zn Anodized aluminum

102
4.2 13.99

Mounting is part of optimal integration of the
BVS Vision Sensor. The variety of different
mounting options allows you to integrate
your BVS ideally into your equipment. Balluff
accessories are perfectly matched to our
Sensors.

With flexible Balluff accessories, you can
position the BVS quickly without elabo-

rate preparatory work or time-consuming
planning, even if space is limited. You save

112°

*)
ool &
b

10

) . . . N
mater|al and time by using the right mount- 2 & b 0
ing element. - N
+ )
Py a5
- M i - R
o =

75

25 52 2

025
-
f)
50

212

o

61.75

~ [

61.75

50 ‘ BALLUFF
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Mechanical accessories —
®

for easy installation

AN

Mounting bracket Stop Display housing
for strip and background lights for Vision Sensor focus ring for display BAE PD-VS-001-C
Holding strip and background lights The preset focus is locked and can no Bracket for mounting the BVS display
for mounting on base plates or using longer be adjusted.
BMS mounting system
BAMO1AE BAMO1JH BAMO1A8 t‘@‘“‘f\
BAM MB-XA-002-B02-1 BAM FK-VS-002-02-1 BAM PC-AE-002-1 e
- - - - - - Mounting
Anodized aluminum Anodized aluminum Anodized aluminum components
7.5
60 3.75 3 45
I 1
a a NZad
i g 9
o 9 & ol g 2 I I g
8 . 7 ~ © o
N &
K@ S = 1.35 8 For clamping cylinder(
38 BMS CS-M-D12-1Z
30 T
55
30 4 TS35/75 B
EN 50022
-~ 7T
| ) V] N
3 ‘\ \éf’/ t’l (\) @ ,8
(3 240
— e
106
., N
Focus ring lock
BAM FK-VS-002-02-1
The preset focus is locked and
cannot be readjusted. Errors
caused by inadvertently adjust-
ment of the focus are therefore
prevented. If the focus needs to
be readjusted, the focus lock
can be removed in seconds.
BALLUFF | 51
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Accessories
Balluff Mounting System BMS — ®

simply align and mount

&4

v

&/

Description Cross-connector Base holder
Version For 2 rods @ 12 mm For 1 rod @ 12 mm (vertical or horizontal)
Version Connecting element for For mounting on base
2 rods @ 12 mm plates or extrusions
Ordering code BAMO002Z BAMO02W
Part number BMS CC-M-D12-B-00 BMS CU-M-D12-A040-00
Material Anodized aluminum Anodized aluminum
55 21
47 25, N
Use the Balluff BMS M6 2r
Mounting System | oo EN)
Optimized for tubular and block- L‘,,Jm BN QI | ©
. L an o < &
style sensors, with the BMS H U/ Nz P
Mounting System you can attach o
- 20 N
your Vision Sensor perfectly on
base plates and on all commonly 35 ,@)'\
available profiles. Gain a high de- 9

M6
—
20

gree of flexibility and cover virtually /\ Vd
any required spatial angle with the
variable accessories kit. Simplify
your installation with supplemen-
tary accessories such as reflector 6
holders or adapter plates.

S

[oe]

‘ T\
6.5
o11],

Mounting rods @ 12 mm, anodized Al

BMS RS-M-D12-0150-00 = 150 mm

BMS RS-M-D12-0250-00 =250 mm

BMS RS-M-D12-1000-00 = 1000 mm (for user assembly)

95

1x45° 1x45°

a11.

— -

150

- The mounting rods are knurled full-length.
This prevents any position change.
o e " . .
ore mounting accessories
can be found in our

4 : J "Accessories Line" catalog
%‘i or online at:
Lo -

www.balluff.com
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Dm I Accessories
X Balluff Mounting System BMS —

simply align and mount

N =
/
Base holder Clamping cylinder Adapter ring
For clamping cylinders For 2x BMS CS-M-D12-I1Z
For mounting on base Accommodates all holders, sensors and For clamping cylinders
plates or extrusions reflectors
BAMO0044 BAMO0031 BAMO003J
BMS CU-M-D12-1060-01 BMS CS-M-D12-1Z BMS AD-M-003-D12/1Z
Stainless steel GD-Zn Anodized aluminum Lights
Connectors
61.3 17 M5x16 DIN 912 Mounting
components
50.7 9
O
< H —
o0 // : 8 o ™ ) <
(G- D) 8 § 8 ‘ S
220 2.85
20-0.2 45 @30 10
37 M5 nut
33.5 e N
Q
™ |

|10
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Sales and Logistics Services
Retrieve product information online

— All catalog products are available: inductive sensors,
photoelectric sensors, sensors for pneumatic cylinders,
micropulse transducers, industrial RFID systems,

Vision Sensors BVS, mechanical single and multiple position
switches, industrial networking and connectivity, and so on.

— Graphics reduced to the essentials
for optimized performance

ePLAN

EPLAN macros - Electrical project planning made easy

And now users of EPLAN electrical project planning software can
also profit from this free service.

On our Web site planners and designers can download macros for
selected Balluff products at no charge and implement them in their
design. These macros include all the necessary graphics, technical
and commercial information for the electrical design and documen-
tation. Benefit from significant time and cost savings. Thanks to
complete, non-redundant data you are assured of smooth transfer
of the various engineering phases such as preliminary and detail
planning, documentation or maintenance. To shorten overall project
time and increase quality. Regardless of whether you need technical
macros for creating wiring diagrams, ordering codes for purchas-
ing, presentation images, etc., everything can be added to the CAE
project using drag-and-drop.

This free service is available to all EPLAN users. If for some reason
any information is missing, simply get in touch with us. And since
the commercial data are also integrated directly in the software da-
tabase, the existing links from ERP systems to article management
can still be used.

CAD formats on the Cadenas PARTserver

o~ B

ohdWorks

I-deas cata o A &

Soup Epce

54 | BALLUFF

DEXYI

[T T

The benefits to you

— Faster and more efficient
designing

— Free availability of all
Balluff catalog products

— All common CAD formats

— Convenient preview in 3D

— Configurable products

HICAD next  cADTy

And here's how it works

- At www.balluff.com, go
to 3D data in the respective
product area

— You are automatically redirect-
ed to the Cadenas PARTserver

— Select a sensor and
perform an optional check
via 3D preview

— Add to shopping basket

— Once you have entered your
details, the CAD files of
your choice are sent to you
by e-mail

Mastercanm

Xk o @
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Sorted by part number

Part number

BAE LX-VS-DR090

BAE LX-VS-HR025

BAE LX-VS-HR050

BAE LX-VS-HR100

BAE LX-VS-HR150

BAE LX-VS-LI085

BAE LX-VS-LI170

BAE LX-VS-LR085

BAE LX-VS-LR170

BAE LX-VS-LW085

BAE LX-VS-LW170

BAE LX-VS-RI100

BAE LX-VS-RR100

BAE [X-VS-RW100

BAE LX-VS-SR030-S75

BAE [X-VS-SW030-S75

BAE PD-VS-001-C

BAM FK-VS-002-02-1

BAM MB-XA-002-B02-1

BAM MB-XA-003-B03-1

BAM OF-VS-001-D-RX100

BAM PC-AE-002-1

BCC M314-0000-10-003-PX0434-020
BCC M314-0000-10-003-PX0434-050
BCC M314-0000-10-003-PX0434-100
BCC M314-0000-10-003-VX8434-020
BCC M314-0000-10-003-VX8434-050
BCC M314-0000-10-003-VX8434-100
BCC M415-0000-1A-003-PX0434-020
BCC M415-0000-1A-003-PX0434-050
BCC M415-0000-1A-003-PX0434-100
BCC M415-0000-1A-003-VX8434-020
BCC M415-0000-1A-003-VX8434-050
BCC M415-0000-1A-003-V/X8434-100
BCC M418-M418-5A-322-PS0825-020
BCC M418-M418-5A-322-PS0825-050
BKS-AD-05-RJ45/GS180-05
BKS-AD-05-RJ45/GS180-10
BKS-S139-PU-05

BKS-S139-PU-10

BMS AD-M-003-D12/1Z

BMS CC-M-D12-B-00

BMS CS-M-D12-1Z

BMS CU-M-D12-A040-00

BMS CU-M-D12-1060-01

BVS ID-3-001-E

BVS ID-3-003-E

BVS OI-3-001-E

BVS OI-3-002-E

BVS OI-3-003-E

BVS OI-3-004-E

BVS OI-3-006-E

BVS 0OI-3-006-E

BVS OI-3-011-C

BVS OI-3-013-C

BVS OI-3-051-E

BVS OI-3-052-E

BVS OI-3-053-E

BVS OI-3-054-E

BVS OI-3-055-E

BVS OI-3-066-E

BVS Z-MB-01

BVS Z-SK-ID-04

BVS Z-SK-OI-01

BVS Z-SK-0I-02

BVS Z-SK-0I-03

B www.balluff.com

Ordering
code

BAEOOAM
BAEOOOE
BAEOOOF
BAEOOOH
BAE00C5
BAEOOAT
BAEOOAY
BAEOOAP
BAEOOAZ
BAEOOAR
BAEOOAW
BAEO0OK
BAE000J
BAEOOAN
BAEOO2R
BAE002T
BAE009C
BAMO1JH
BAMO1AE
BAMO1AC
BAMO1A7
BAMO1A8
BCCO2N2
BCCO2N3
BCCO02N4
BCCO02PL
BCC02PM
BCCO02PN
BCCO32F
BCCO032H
BCC032J
BCCO0367
BCC0368
BCCO0369
BCCO6ER
BCCO6EP
BCCO2H1
BCCO2H2
BCCO009U
BCCO009W
BAMO003J
BAMO002Z
BAMO0031
BAMO002W
BAMO0044
BVS0001
BVS000U
BVS0003
BVS0004
BVS0005
BVS0006
BVS000E
BVS000C
BVS0008
BVS0007
BVS000J
BVS000P
BVS000K
BVS000N
BVS000L
BVS000R
BAMOOWN
BVS000T
BVS000A
BVS0009
BVS000M

Page

Index of Part Numbers

Sorted by ordering code

Ordering
code

BAEOOOE
BAEOOOF
BAEOOOH
BAE000J
BAEOOOK
BAEOO2R
BAE002T
BAE009C
BAEOOAM
BAEOOAN
BAEOOAP
BAEOOAR
BAEOOAT
BAEOOAW
BAEOOAY
BAEOOAZ
BAE00C5
BAMO02W
BAMO002Z
BAMO0031
BAMO003J
BAMO0044
BAMOOWN
BAMO1A7
BAMO1A8
BAMO1AC
BAMO1AE
BAMO1JH
BCCO009U
BCCO009W
BCCO2H1
BCCO02H2
BCCO02N2
BCCO2N3
BCCO02N4
BCCO2PL
BCCO02PM
BCCO2PN
BCCO32F
BCC032H
BCC032J
BCCO0367
BCCO0368
BCCO0369
BCCO6EP
BCCO6ER
BVS0001
BVS0003
BVS0004
BVS0005
BVS0006
BVS0007
BVS0008
BVS0009
BVS000A
BVS000C
BVS000E
BVS000J
BVS000K
BVS000L
BVS000M
BVS000N
BVS000P
BVSO000R
BVS000T
BVS000U

Part number

BAE LX-VS-HR025

BAE LX-VS-HR050

BAE LX-VS-HR100

BAE LX-VS-RR100

BAE LX-VS-RI100

BAE LX-VS-SR030-S75

BAE LX-VS-SW030-S75

BAE PD-VS-001-C

BAE LX-VS-DR090

BAE LX-VS-RW100

BAE LX-VS-LR085

BAE LX-VS-LW085

BAE LX-VS-LI085

BAE LX-VS-LW170

BAE LX-VS-LI170

BAE LX-VS-LR170

BAE LX-VS-HR150

BMS CU-M-D12-A040-00

BMS CC-M-D12-B-00

BMS CS-M-D12-1Z

BMS AD-M-003-D12/1Z

BMS CU-M-D12-1060-01

BVS Z-MB-01

BAM OF-VS-001-D-RX100

BAM PC-AE-002-1

BAM MB-XA-003-B03-1

BAM MB-XA-002-B02-1

BAM FK-VS-002-02-1
BKS-5139-PU-05

BKS-S139-PU-10
BKS-AD-05-RJ45/GS180-05
BKS-AD-05-RJ45/GS180-10

BCC M314-0000-10-003-PX0434-020
BCC M314-0000-10-003-PX0434-050
BCC M314-0000-10-003-PX0434-100
BCC M314-0000-10-003-VX8434-020
BCC M314-0000-10-003-VX8434-050
BCC M314-0000-10-003-VX8434-100
BCC M415-0000-1A-003-PX0434-020
BCC M415-0000-1A-003-PX0434-050
BCC M415-0000-1A-003-PX0434-100
BCC M415-0000-1A-003-VX8434-020
BCC M415-0000-1A-003-VX8434-050
BCC M415-0000-1A-003-VX8434-100
BCC M418-M418-5A-322-PS0825-050
BCC M418-M418-5A-322-PS0825-020
BVS ID-3-001-E

BVS OI-3-001-E

BVS OI-3-002-E

BVS OI-3-003-E

BVS OI-3-004-E

BVS OI-3-013-C

BVS OI-3-011-C

BVS Z-SK-0I-02

BVS Z-SK-OI-01

BVS OI-3-006-E

BVS OI-3-005-E

BVS OI-3-051-E

BVS OI-3-063-E

BVS OI-3-055-E

BVS Z-SK-0I-03

BVS OI-3-054-E

BVS OI-3-062-E

BVS OI-3-056-E

BVS Z-SK-ID-04

BVS ID-3-003-E
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.Worldwide sales

Headquarters

Germany

Balluff GmbH
Schurwaldstrasse 9
73765 Neuhausen a.d.F.
Phone +49 7158 173-0
Fax +49 7158 5010
balluff@balluff.com

Subsidiaries and
Representatives

Argentina

Nortécnica S.R.L

1083 - Heredia 638
B1672BKD

Villa Lynch — San Martin
Pcia. de Buenos Aires
Phone +54 11 47573129
Fax +54 11 47571088
info@nortecnica.com.ar

Australia

Balluff-Leuze Pty. Ltd.
12 Burton Court
Bayswater VIC 3153
Phone +61 397 204100
Fax +61 397 382677
sales@balluff.com.au

Austria

Balluff GmbH
IndustriestraBe B16

2345 Brunn am Gebirge
Phone +43 2236 32521-0
Fax +43 2236 32521-46
sensor@balluff.at

Belarus
Automaticacentre OOO.
Nezavisimosti Av. 185,
Block 19, Office 3
220125 Minsk

Phone +375 17 2181713
Fax +375 17 2181798
balluff@nsys.by

Belgium

Balluff bvba

Researchpark Haasrode 1820
Interleuvenlaan 62,

3001 Leuven

Phone +32 16 397800

Fax +32 16 397809
info.be@balluff.be

Brazil

Balluff Controles
Elétricos Ltda.

Rua Francisco Foga, 25
Distrito Industrial

CEP 13280.000

Vinhedo — Sao Paulo
Phone +55 19 38769999
Fax +55 19 38769990
balluff@balluff.com.br

Bulgaria

BPS AG

41, Nedelcho Bonchev St.
1528 Sofia

Phone +359 2 9609875
Fax +359 2 9609896
bps@bps.bg

Canada

Balluff Canada Inc.

2840 Argentia Road, Unit 2
Mississauga, Ontario L5N 8G4
Phone +1 905 816-1494
Toll-free 1-8 00-927-9654

Fax +1 905 816-1411
balluff.canada@balluff.ca
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Chile

Balluff Controles
Elétricos Ltda.,
Brazil

China

Balluff (Shanghai) Trading Co. Ltd.

Room 337, Xinxing Building
2005 Yanggao Rd. North

200131 Shanghai

Tel. +86 21 51698788, 50644131

Fax +86 21 50644131, 22818067

info@balluff.com.cn

Columbia
Balluff Controles
Elétricos Ltda.,
Brazil

Croatia

HSTEC d.d.

Zagrebacka 100

23000 Zadar

Phone +385 23 205-405
Fax +385 23 205-406
info@hstec.hr

Czech Republic

Balluff CZ, s.r.o
Peluskova 1400

198 00 Praha 9 - Kyje
Phone +420 281 000 666
Fax +420 281 940066
obchod@balluff.cz

Denmark

Balluff ApS

Abogade 15

8200 Arhus N

Phone +45 70 234929
Fax +45 70 234930
info.dk@balluff.dk

Egypt

EGEC Taksym El Kodah-smouha
24 St. El Helal EI Anmer
Alexandria

Phone +20 3 4299771

Fax +20 3 4261773
info@egecgroup.com

Finland

Murri Paakonttori
Koukkukatu 1

15700 Lahti

Phone +358 3 8824000
Fax +358 3 8824040
myynti@murri.fi

France

Balluff SAS

ZI Nord de Torcy-Bat 3

Rue des Tanneurs — BP 48
77201 Marne La Vallée Cedex 1
Phone +33 1 64111990

Fax +33 1 64111991
info.fr@balluff.fr

Greece

S. NAZOS S.A.

10 KLM Thessalonikis-Kilkis
P.O. Box 57008
Thessaloniki

Phone +30 2310 462120
Fax +30 2310 474079
parasxos@nazos.gr

Hong Kong

Sensortech Company

No. 43, 18th Street

Hong Lok Yuen,

Tai Po, NT

Phone +852 26510188
Fax +852 26510388
sensortech@netvigator.com

Hungary

Balluff Elektronika Kift.
Papai Ut. 55.

8200 Veszprém

Phone +36 88 421808
Fax +36 88 423439
saleshu@balluff.hu

India

Balluff India

405 Raikar Chambers
Deonar Village Road,
Govandi, Mumbai 400088
Phone +91 22 67551646
Fax +91 22 67973257
balluff@balluff.co.in

Indonesia

PT. Multiguna Cemerlang

Bumi Serpong Damai Sektor XI
Multipurpose Industrial Building
Block H 3-31

Serpong Tangerang

15314 Banten

Phone +62 21 75875555

Fax +62 21 75875678

sales_bsd@multigunacemerlang.com

Israel

Ancitech Ltd.

19, Hamashbir St.
Industrial Zone Holon
58853 Holon

Phone +972 3 5568351
Fax +972 3 5569278
moshe@ancitech.com

Italy

Balluff Automation S.R.L.
Via Morandi 4

10095 Grugliasco, Torino
Phone +39 11 3150711
Fax +39 11 3170140
info.italy@balluff.it

Japan

Balluff Co., Ltd.

Ishikawa Bldg. 2nd FI.
1-5-5 Yanagibashi, Taito-Ku
Tokyo 111-0052

Tel. +81 03 5833-5440

Fax +81 03 5833-5441
info.jo@balluff.jp

Kazakhstan

elcos electric control systems
2A, Molodezhniy Str. 3D
block O., offices 318-319
050061 Almaty

Phone +7 727 3340536

Fax +7 727 3340539
info@elcos.kz

Lithuania

UAB Interautomatika
Kestucio 47

08127 Vilnius

Phone +370 5 2607810
Fax +370 5 2411464
andrius@interautomatika.t

DEXYI

Malaysia

Sumber Engineering (M) Sdn. Bhd.

20T 558 Jalan Subang 6

077 Persiaran Subang,

Sungai Penaga Industrial Parc
47500 Subang Jaya, Selangor
Phone +60 3 56334227

Fax +60 3 56334239
louis@sumbersarana.com

Team Automation Systems (M) Sdn. Bhd.

No. 26, 1st Floor, Jalan TTC 23,
Taman Teknologi Cheng,

75250 Melaka

Phone +60 6 3366223

Fax +60 6 3368223
sales@teamtas.com.my

Mexico

Balluff de México S.A. de C.V.
Prol. Av. Luis M. Vega #109
Col. Ampliacién Cimatario
C.P. 76030

Queretaro, Qro.

Phone +52 442 2124882
Fax +52 442 2140536
balluff.mexico@balluff.com

Netherlands

Balluff B.V.
Kempenlandstraat 11H
5262 GK Vught

Phone +31 73 6579702
Fax +31 73 6579786
info.nl@balluff.nl

New Zealand
Balluff-Leuze Pty. Ltd.,
Australia

Norway

Primatec as
Lillesandsveien 44
4877 Grimstad

Phone +47 37 258700
Fax +47 37 258710
post@primatec.no

Philippines

Technorand Sales Corporation
803 Wilshire Annapolis Plaza,
No. 11 Annapolis Street,

San Juan, Metro Manila 1500
Phone +63 2 7245006

Fax +63 2 7245010
techno@compass.ph

Poland

Balluff Sp. z 0.0.

Ul. Muchoborska 16
54-424 Wroctaw

Phone +48 71 3384929
Fax +48 71 3384930
balluff@balluff.pl

Portugal

LA2P Lda.

Rua Teofilo Braga, 156 A

Escrit. F — Edificio S. Domingos
Cabeco Do Mouro

2785-122 S. Domingos De Rana
Phone +351 21 4447070

Fax +351 21 4447075
la2p@la2p.pt

Romania

East Electric s.r.l.

256 Basarabia Blvd.
030352 Bucuresti
Phone +40 31 4016301
Fax +40 31 4016302
office@eastelectric.ro
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Russia

Balluff OOO

M. Kaluzhskaja Street 15
Building 17, Office 500
119071 Moscow

Spain

Balluff S.L.

Edificio Forum SCV

Planta 5°, Oficina 4°
Carretera Sant Cugat a Rubi

.Worldwide sales

Switzerland
Balluff Sensortechnik AG
Riedstrasse 6
8953 Dietikon
Phone +41 43 3223240

United Kingdom and Ireland
Balluff Ltd.

4 Oakwater Avenue

Cheadle Royal Business Park
Cheadle, Cheshire SK8 3SR

Tel. +7 495 78071-94 KmO01, 40-50 Fax +41 43 3223241 Phone +44 161 282-4700

Fax +7 495 78071-97 08190 Sant Cugat del Vallés sensortechnik@balluff.ch Fax +44 161 282-4701

balluff@balluff.ru Barcelona sales@balluff.co.uk
Phone +34 93 5441313 Taiwan

Serbia Fax +34 93 5441312 Canaan Electric Corp. USA

ENEL d.o.o. info.es@balluff.es 6F-5, No. 63 Sec. 2 Balluff Inc.

Ul. Vasilia Pavlovica 10

Chang An East Road

8125 Holton Drive

14000 Valjevo South Africa 10455 Taipei Florence, KY 41042-0937
Phone +381 14 291161 PAL Distributers CC Phone +886 22 5082331 Phone +1 859 727-2200,
Fax +381 14 244641 P.O. Box 211 Fax +886 22 5084744 Toll-free 1-800-543-8390

enelva@ptt.rs

Singapore
Balluff Asia Pte. Ltd.
BLK 1004 Toa Payoh

Randburg, 2125 Johannesburg
Phone +27 11 7814381

Fax +27 11 7818166
pal@polka.co.za

sales@canaan-elec.com.tw

Thailand
Compomax Co. Ltd.
16 Soi Ekamai 4,

Fax +1 859 727-4823
balluff@balluff.com

Venezuela
Balluff Controles

Ind. Park South Korea Sukhumvit 63 Rd. Elétricos Ltda.,
Lorong 8, #03-1489 Mahani Electric Co. Ltd. Prakanongnua, Vadhana, Brazil
Singapore 319076 792-7 Yeoksam-Dong Bangkok 10110
Phone +65 62524384 Kangnam-Gu, Seoul Phone +66 2 7269595
Fax +65 62529060 Post code: 135-080 Fax +66 2 7269800
balluff@balluff.com.sg Phone +82 2 21943300 info@compomax.co.th
Fax +82 2 21943397
Slovakia yskim@balluff.co.kr Turkey
Balluff Slovakia s.r.o. Balluff Sensor Otomasyon
Blagoevova 9 Sweden Sanayi Ve Ticaret Ltd. Sti.
85104 Bratislava Balluff AB Perpa Ticaret Is Merkezi
Phone +421 2 67200062 Industrivagen 2 A Blok, Kat 1-2-3
Fax +421 2 67200060 43361 Savedalen No: 0013-0014
info@balluff.sk Phone +46 31 3408630 34381 Okmeydani/lstanbul
Fax +46 31 3409431 Phone +90 212 3200411
Slovenia info.se@balluff.se Fax +90 212 3200416
Senzorji SB d.o.o0., balluff@balluff.com.tr
Proizvodnja,
trgovina in storitve d.o.o. Ukraine
Livadna ulica 1 Micronlogistik Ltd
2204 Miklavz na Dravskem polju Ul. Promyischlennaya Street 37
Phone +386 2 6290300 65031 Odessa
Fax +386 2 6290302 Phone +380 48 7781278
senzorji.sb@siol.net Fax +380 48 2358760
info@balluff-ua.com
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Object Detection

a2 74 4

seislzane

BodB0os

Linear Position Sensing

Sensor Product Line

Inductive sensors BES DC 3-/4-wire
Inductive sensors BES DC 2-wire

Inductive sensors BES AC/DC

Inductive sensors BES with special properties
Sensors for pneumatic cylinders BMF
Magnetic field sensors BMF

Capacitive sensors BCS

Ultrasonic sensors BUS

Pressure sensors BSP

Photoelectric Product Line

Diffuse energetic BOS with fore- and background suppression
Retro-reflective sensors BOS

Through-beam sensors BOS (emitter/receiver)
Fiber optic devices BFB

Through-beam fork sensors BGL

Dynamic optical windows BOWA

Light grids BLG

Contrast sensors BKT

Luminescence sensors BLT

Color sensors BFS

Photoelectric distance sensors BOD

Mechanical Product Line

Mechanical single and multiple position switches

Mechanical single and multiple position switches to DIN EN 60204-1/VDE 0113
Mechanical single and multiple position switches with forced opening
Mechanical single and multiple position switches with quick-change plunger unit
Inductive single and multiple position switches

Inductive single and multiple position switches with extended switching distance
Mechanical wireless position switches

Mixed assembly multiple position switches

Industrial Identification

Linear Displacement Product Line
Micropulse® transducer BTL Profile series
Micropulse® transducer BTL AT series
Micropulse® transducer BTL Rod series
Micropulse® transducer BTL Compact Rod series
Micropulse® processors, BUS interfaces
Magnetic linear encoder system BML
Incremental and absolute encoders BDG/BRG
Inductive linear position sensor BIW

Inductive distance sensors BAW
Magneto-inductive position sensors BIL
Photoelectric distance sensors BOD
Ultrasonic sensors BUS

Industrial Networking and Connectivity

Industrial Identification
Industrial RFID systems BIS C
Industrial RFID Systems BIS L
Industrial RFID systems BIS M
Industrial RFID systems BIS S
Vision sensor BVS

Mechanical Accessories

Industrial Networking and Connectivity
Connectors and cables BCC

Passive splitter boxes BPI

Active splitter boxes BNI

10-Link

Remote inductive transmission systems
Inductive couplers BIC

BUS systems

Wireless

Electrical devices

Mechanical Accessories
Holders and fastening systems
Mounting system BMS

Please check and send fax!

BALLUFF

sensors worldwide

Fax +49 7158 173-299
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sensors worldwide

Object Detection

Linear Position Sensing

Industrial Identification

Industrial Networking and Connectivity

Mechanical Accessories

Balluff GmbH
Schurwaldstrasse 9
73765 Neuhausen a.d.F.
Germany

Phone +49 7158 173-0
Fax +49 7158 5010
balluff@balluff.com
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