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SLTRASONICa&®3ENSORS

With over 50 years of sensors experience, Balluff is a globally leadingBene t from the broad
sensor specialist with its own line of connectivity products for every performance spectrum of

area of factory automation. Balluff is well represented on all conti-  the Balluff BUS ultrasonic
nents; the German headquarters as well as 54 representatives and sensors. And pro t from
subsidiaries are tightly networked internationally. maximum precision, even

in dif cult areas.
Balluff stands for comprehensive systems from a single source, con-
tinuous innovation, the most modern technology, highest quality and
greatest reliability. And even more: for distinctive customer orienta-
tion, custom-tailored solutions, fast worldwide service and outstand-
ing application assistance. In short: for reliable, expert partnership.

Whether electronic and mechanical sensors, rotary and linear trans-
ducers, identi cation systems or optimized connectivity products

for high-performance automation. Balluff not only masters the entire
technological variety with all of the operating principles, but also
offers innovative technology and the most modern electronics —
veri ed down to the last detail in our own accredited testing labora-
tory. Balluff quality management is certi ed in accordance with @

DIN EN ISO 9001:2008. Balluff technology can be used anywhere in | “"2.1000 0"
the world, since it meets even regional quality standards. And Balluff
technology is available internationally. So there is always a Balluff
expert near you.

Balluff products increase throughput, quality and productivity day in
and day out. They satisfy prerequisites for meeting the demands of =
the global market when it comes to greater performance and cost

reduction. Including in the most demanding areas. No matter how
stringent your requirements may be, Balluff provides state-of-the-art c us
solutions. LISTED ALPHA
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Whether position detection, distance measurement or the detection
of solid, powder or liquid media: BUS ultrasonic sensors are precise
all-rounders. And always high-performance — independent of color,
transparency and surface properties. Even poor lighting conditions
and dark or opaque or transparent and re ective objects pose no
problem.

Ultrasonic sensors show their true strength when long operating
ranges and high accuracy are needed. In dusty, humid and hazy
environments, they are sometimes the only alternative. And even in
the case of heavy soiling, BUS sensors have proven themselves.

Ultrasonic sensors can also replace conventional sensors or supply
additional distance information. You simply decide want you want to
use.

BUS ultrasonic sensors —

particularly well suited for the following industries
NHandling and automation

N Specialty machinery building

N Automobile industry

NBottling and packaging

NPharmaceutical industry

N Plastics and rubber industry

NTimber and furniture industries

NPaper and printing industries

L
OO0
Scan the contents of
transport containers.

Detect lled or empty
pallets.

K

» -

Diameter inspec- Guide automated
tion for unwinding handling equipment.
controls.
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BUS ultrasonic sensors at a glance
Nwith impressive operating range and high resolution
Nextremely precise, independent of the object:
fast detection of small bodies as well
Nreliable in dif cult applications: even with sound-dampening
materials such as foam or Styrofoam
Nreliable under critical conditions, such as dirt, dust or mist
Ncontactless and wear-free

o

il =

Sort containers
and parts of
differing heights.
Count objects.

— M

Collision monitor- Monitor lling levels  Report incorrect
ing for overhead in silos, bunkers loading on conveyor
conveyors. and containers for belts and transport
all bulk materials equipment.
(e.g. sand, gravel,
coal, grain).

i B

= || ==

Determine uid levels Automated monitor-

in containers. ing of inventory
levels (paper, sheet
metal, wood, rock)
at loading equip-
ment.
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In the broad spectrum of industrial automation, Balluff BUS ultrason-
ic sensors are strongly positioned. They offer maximum precision for
the dependable detection of even small objects and reliable distance
measurement independent of the object.

Thus, the M12 cylinder is predestined not only for detecting small
parts, but is also perfectly suited for installation in tight spaces.

And in the robust stainless steel housing, Balluff ultrasonic sensors
also meet the challenges posed by harsh conditions. Its big brother,
on the other hand, captivates with impressive operating ranges.

You can also pro t from the possibility of having one sensor take

on the function of a second sensor. And save money at the same
time. Because you have the option of using either one or two
switch points, of opting for strictly analog operation, or of combining
analog functionality with two switch points. Powerfully exible.

For more ef ciency.

Optimally monitor foil sag Ef ciently monitor lling level Precise measurement of roll diameters

The bene ts to you The bene ts to you The bene ts to you

— Reliable loading — Broad application spectrum — Just one BUS instead of several sensors

— Less scrap — Independent of environment — Prompt roll changes

— Faster process and material — Reduced downtimes

— More ef cient — Lower costs — Increased productivity

To ef ciently Il blisters, the foil needs to be BUS sensors are not in uenced by media Just one BUS is all you need in order to

fed into the packaging machine quickly. To  properties. They are able to contactlessly precisely measure roll thicknesses on printing

accomplish this, the foil sag must be set op- and reliably detect nearly all powder, paste  and paper machines and, at the same time,
timally. BUS sensors monitor this absolutely and liquid materials. Fill levels are even de- reliably display the minimum diameter. This is
reliably and thereby ensure high process reli- tected over long distances. And, at the same made possible by an analog and an additional
ability. Independent of foil color and surface. time, they can correctly query minimum and  switching output that detect both functions

The BUS sensors are also able to simply maximum values. Thus, a BUS sensor is at once. Downtimes are thereby reduced to a
mask out dust and dirt. able to help lower costs. minimum and prompt roll changes guaran-
teed.

6 | BALLUFF



Reliably monitor distance

SLTRASONIC&®3ENSORS

Reliably detect and count objects

Correctly measure stack heights

The bene ts to you
— Reliable results, even from
a long ways away
— Independent of color and surface
— High process reliability

The bene ts to you

— Fewer blind zones means
greater design freedom

— Reliable monitoring, even in
areas with limited space

The bene ts to you

— High application reliability,
even with dust and dirt

— Broad application spectrum

— Exceptionally ef cient

Balluff ultrasonic sensors perform strongly
even over long distances. At distances

as great as 6 m, they completely reliably
detect distances and positions. Users in the
automotive industry are, for example, able to
avoid collisions of mobile robots or sus-
pended conveyors. And thereby ensure high
process reliability.

Nwww.balluff.com

Packing well means using available space
ef ciently. Thus, things can get pretty tight
in boxes. Nevertheless, the contents can be
reliably inspected in order to exactly check
and precisely count bottles or cartons.

With Balluff BUS ultrasonic sensors, whose
narrow sound cone gets top marks in tight
spaces.

In the printing, furniture and glass industries,
paper, wood and glass must be measured
with precision. BUS ultrasonic sensors

do this with absolute reliability. Analog or
switching. If both outputs are combined

with one another, one sensor can be used
to ascertain both the minimum as well as
the maximum level, providing exceptional

ef ciency.

BALLUFF
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For high technical demands

Extreme precision in critical environments

Wear-free Balluff BUS ultrasonic sensors with enclosure rating IP 67
are designed for a wide range of applications and are compatible
with one another. Their detection range extends from 25 mm to 6 m,
meaning that even longer object distances can be handled without
problem. Their high resolution and small blind zones ensure extreme
precision. As a result, they are able to detect nearly all materials,
even at close range. And this in critical environments. Mist, steam,
dust and dirt are not an issue for BUS sensors.

Diverse applications:

object detection and distance measurement

BUS ultrasonic sensors differ form one another in their output signal.
By means of a switching version and an analog version, they are
able to both reliably detect and count objects as well as determine
distances with extreme precision. This guarantees use in diverse
applications. But not only that: various output functions give

you freedom of choice, even during operation. You simply decide
whether you want to use the BUS as an N.C. or N.O. contact.

Great design freedom

Tubular and block-style housings stand for greater design freedom.
And for reliable detection, Balluff ultrasonic sensors do not even
need to be mounted on the container, meaning that it is not neces-
sary to remove them when cleaning the container or during format
changes. This simpli es work considerably, saving time and money.

Another plus: greater dependability and lower costs

Some analog BUS ultrasonic sensors feature two switching outputs.
Thus, one sensor achieves what otherwise only two sensors can
accomplish. Not only do you reduce the number of required devices,
but, more importantly, you increase the dependability of your
application.

Use the table at the right for a quick overview.
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M12
Housing materials

V2A
Plastic

Wiring
Connector
Cable with connector

Special features
Adjustable slope

Window function possible
Adjustable hysteresis
Synchronizable

]
Object Detection (switching output)

Output function

N.O.

Programmable N.O./N.C. p. 24

2x Programmable N.O./N.C.

Ranges

25...200 mm p. 24

25...250 mm

60...300 mm

30...400 mm

100...600 mm

200...1500 mm

300...2500 mm

600...6000 mm

Settings (teach-in)

Remote p. 24

Potentiometer

Magnet

. Analog Distance Measurement
Qutput function
0..10VDC

4...20 mA

0..10 VDC or 4...20 mA
and 2x N.O./N.C.
Ranges

25...250 mm

60...300 mm

30...400 mm

80...1600 mm

100...600 mm
200...1500 mm
350...3500 mm
600...6000 mm

Settings (teach-in)
Remote

Button

Magnet

M18

p. 24..

p. 25

24
25
25
25

g

p. 24...

p. 30..

p. 32

Z z

==z | =z | =

.25

25

.32
.32
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M30

p. 25

p. 25

p. 25

p. 33

p. 33

p. 33

p. 33

Z =z =z 2

RO5
41x26x12 mm

=z Z

p. 26

p. 26

p. 26

p. 34

p. 34

p. 34

p. 34

Maxisensor
80x%80x50 mm

p. 27

p. 27

p. 27

p. 35

p. 35

Nwww.balluff.com
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&UNDAMENTALSa2ANDa&S$SEINIT

Balluff BUS ultrasonic sensors can be used for reliable object detec-
tion or contactless distance measurement. To do this, they evaluate
the echo, which is re ected by the object or the lling level that is to %
be measured, detected by the ultrasonic transducer and ampli ed
in a downstream ampli er into a signal that can be evaluated. Thus,
ultrasonic sensors can also detect smaller objects or contactlessly
detect Il levels of bulk materials or paste-like or liquid media.

Functional principle 12
Usage criteria 13
Installation notes 14
Electrical 15
Mechanical 18
Quality 19
Adjustment 20
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Functional principle

12 | BALLUFF

Ultrasound consists of acoustic waves greater than 20 kHz which,
unlike electromagnetic waves, can only propagate in matter. If inci-
dent against a solid body, the sound is re ected. The sensors make
use of this principle. The sensor receives the re ected sound waves
as an echo, determines the distance and then converts this value
into an output signal.

Industrial applications operate with high-frequency ultrasound in
excess of approx. 80 kHz. At these high frequencies, bundled sound
cones are created. Depending on the surface properties, shape

and direction, these sound cones are re ected to varying degrees.
Lower-frequency ultrasound, on the other hand, propagates spheri-
cally in all directions and is, therefore, not suitable for industrial

Clock
generator

applications. Controller

I

Ultrasonic

Standard target
{0 -

Echo propagation
time measurement

An ultrasonic transducer emits a

>

short wavetrain that propagates Processing

at the speed of sound of the
surrounding medium. If incident
against an object, part of the Transmitted pulse
wave is re ected back to the /
sensor. This echo is detected to

11

Output

Echo

t
‘H\\\\HHHHHHHM‘

a signal that can be evaluated.
From the echo propagation time
and the speed of sound, the
integrated controller calculates
the difference.

and ampli ed by an ampli er into

Release
At time

Echo propagation time 2 T

The range in which the sensor can detect objects is limited by the
smallest and largest operating range. This, as well as the size of the
blind zone, is determined by the size of the transducer. In the blind
zone, the ultrasonic sensor cannot detect any objects. The zone is
the result of the duration of the transmitted pulse and the release
time of the ultrasonic transducer.

Blind
zone Operating range/measuring range

Object

=D

Opening angle 8°

Switch Switch
point 1 point 2
[
Smallest Current Largest t
operating operating operating
range range range

Working range

MMHHHHHHUMU -



&UNDAMENTALSa2ANDa&S$SEINIT

Object in uences Nearly all objects (solid bodies, liquids, bulk materials) re ect sound
and can, thus, be detected. Even sound-dampening materials,
such as foam, can be detected at reduced operating ranges.

In general, solid, liquid or powder media/objects can be detected.

= With convex (cylindrical and spherical) surfaces , each surface
element has a different angle to the beam axis. As a result, the
re ected beam diverges and the portion that is re ected to the

receiver is reduced accordingly. The maximum range decreases
with decreasing cylinder (sphere) size.

= The roughness and surface structures  of the object that is to
be detected also play a role in determining the scanning properties

of ultrasonic sensors. Surface structures that are larger than the
ultrasonic wavelengths, as well as large-grain bulk materials, re ect

ultrasonic waves diffusely and, under some circumstances, are not
optimally detected by ultrasonic sensors.

In ultrasonic applications, hard material re ects nearly all of
[ X the pulse energy, making it ideal for detection with ultrasound.

= Soft material, on the other hand, absorbs nearly all of the pulse
energy. Thus, it is not as well detected by ultrasound.

4444 . . :
= These materials include, e.qg. felt, cotton, coarse fabrics, foams ...

= Thin-walled foils behave like soft materials. To use ultrasound,
the foil should therefore be at least 0.01 mm thick.

(XXX}

Liquids can be detected with ultrasound. The beam axis must
X — not deviate by more than 3° from vertical relative to the liquid sur-
face, however.

= Hot target objects  with high temperatures cause thermal convec-

2| tion of the surrounding air. Under certain circumstances, the axis of
the sound cone may be de ected so strongly in the vertical direction
that the echo can be received only poorly or even not at all.

Environmental in uences Ultrasonic sensors are designed for use in atmospheric air. Environ-
mental in uences, such as dust and smoke, do not affect their mea-
surement accuracy. Operation in other gases, e.g. carbon monoxide,
may result in measurement errors, however, because the speci c
speed of sound is different and the ultrasound is dampened. Fluids
that evaporate solvents may also affect the sensor function.

= Strong air movements and turbulence  result in instabilities in
//// thg measurement, but, uanr normal conditions, can be neglected.
This is because ow velocities of up to several m/s can be handled

without problem, leaving the door open for outdoor applications.

=.6 Precipitation, such as rain or snow  of normal density, does
not affect the function of the ultrasonic sensor and its output signal.
The transducer surface should not become wet, however.

4 444
I
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Mounting The ultrasonic sensors may be installed in any position, provided
no deposits are permitted to collect on the acoustically active
surface. The ultrasonic cone can be de ected through the use
of sound de ection brackets, though at the expense of the maxi-
mum operating range.

Minimum distance If not installed properly, ultrasonic sensors may in uence one another
and cause faulty switching. To prevent this, minimum distances must
be maintained. For some of the BUS sensors, this mutual interfer-
ence can be prevented through synchronization.

Row mounting

Row mounting ensures that :[E
proper sensor spacing is

maintained. This can also be

achieved by means of synchroni-
zation, however.

Sensors without synchronization:
0.7x maximum operating range

Sensors with synchronization:
no restriction

=

Opposite mounting :EE
To prevent faulty switching from

occurring, a minimum distance

must be maintained.

4x maximum operating range

De ection De ection of the sensor is gener-
ally possible with hard, at sur- :[E
faces. BUS sensors should not
be de ected more than twice,
since de ection can result in a
decrease in operating range.

Detection range The opening angle of the sound cone is approx. 8°. It corresponds
to the maximum detection range at approximately the 3-dB limit.
Objects of appropriate size, shape and surface properties can still
be detected outside of this angle, however. The following gure
shows the detection range of a at, standard target (A) 100x100 mm
oriented vertically relative to the direction of propagation of the
ultrasound as well as the detection range of a round rod (B) with a
diameter of 25 mm. Detection of the speci ed objects is ensured
within these ranges.

Detection range
60+ mm H/for standard target (A)

40

Detection range

20: for round rod (B)
O T T T T T
B 50 100 150 200 250 mm
-20
-40]
-60-

Detection range — using the M12 ultrasonic sensor (BUS M12EO...) as an example.
Within range (A), the BUS sensor detects the standard target. Within range (B), the BUS
sensor detects the standard target and the round rod.

14 | BALLUFF



Output functions

Switching sensors
for object detection

Analog-measuring sensors
for distance measurement

Synchronization

Nwww.balluff.com

Switching output: N.O. contact

Switching output: N.C. contact

DC 4-wire

N.O. contact: The switching
output is implemented as an
N.O. contact.

Programmable N.O./N.C. con-
tact: The switching output of the
sensor can be implemented as
either an N.C. or N.C. contact.

DC 5-wire

2x programmable N.O./N.C.
contacts: 2 switching outputs
enable variants: N.C./N.O.,
N.O./N.O. or N.C./N.C.

DC 4-wire

One voltage or current output
(0...10 V DC or 4...20 mA) with
xed slope.

DC 5-wire

One voltage or current output
(0...10 V or 4...20 mA)
with variable slope.

One voltage or current output
(0...10 V DC or 4...20 mA) with
variable slope and two program-
mable and evaluable switch
points (N.O./N.C.).

&UNDAMENTALSa2ANDa&S$SEINIT

The switching output of the
sensor is not switched through
in its deactivated state.

The switching output of the

sensor is switched through in
its deactivated state.

PNP (+) sourcing

@ Iz
B
¢ J3 ="

A %—)7 - Teach-in

PNP (+) sourcing

1
<ﬂ> jci-)—:}—

| Teach-in

S}

,jlE

w|o
W\

Voltage output 0...10 V DC

1

|—-—————+
<H> M 0.10V
L_)i
U I

Voltage output 0...10 V DC

1

-

)———————— +
<ﬂ> Mo o.10v
|2
Py Teach-in
i_) -

U

Voltage output 0...10 V DC
and PNP (+) sourcing

1
4-)7+
e
[ 0..10 Vor
un 2 [[-4-20mA
) -

Some Balluff ultrasonic sensors can be synchronized. This has the
advantage that adjacent sensors do not interfere with one another.
Sensors are synchronized by connecting their sync lines together.
Synchronized sensors start their transmit pulse at the same time.
The slowest sensor determines the cycle time.

NPN (-) sinking

1
¢ LT

R

o +
K e a—

A 42-)7 Teach-in
_-)7 -

NPN (-) sinking

- +

O z=T

-

5 .
e ——— X
3 _Teach in

Current output 4...20 mA

O e —

1 R

Current output 4...20 mA

1

-

)———————— +
<ﬂ> HD————4.20mA
Py Teach-in
3 - -

Current output 4...20 mA
and NPN (=) sinking

— 1
@ EO .10 Vor

un 4-)7 4 .20 mA
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Working range The area between two individual switch points is the working range
of the sensor.

Detection range The entire three-dimensional space in which objects can be detected
or distances measured is the detection range.

Operating range/ With minimum and maximum values, the operating range/measuring

measuring range range speci es the range in which objects can be reliably detected
or distances measured.
Used as a reference here is the 100x100 mm standard target. The
maximum operating range/maximum measuring range of the object
that is to be detected is dependent on its re ective properties. These
are determined by its size, material characteristics and surface struc-
ture. To ensure the maximum operating range/maximum measuring
range, the object must be oriented at a right angle to the beam axis.
The operating range/measuring range may be reduced if very small
objects are to be detected.

Blind zone Ultrasonic sensors use a transducer to transmit and receive the
ultrasonic pulse. Because the transducer cannot, of course, simulta-
neously transmit and receive, there is a zone in front of the sensor in
which the object position cannot be determined.

Sound cone opening The sound cone opening is approx. 8°. This determines the 3-dB
limit. Near the sound cone, objects can also be detected outside
of these limits. The diameter of the ultrasound cone increases with
increasing distance from the sensor. The energy density also drops
off in proportion to distance. This applies equally to the re ected
cone as it returns from the scanned object to the receiver.

Resolution Resolution is the smallest change in distance that causes a modi ca-

tion in the output value.
Switching distanc

Hysteresis\

Hysteresis H The hysteresis is the difference in distance between the switch-on
point (for an object that is approaching) and the switch-off point (for U<_
an object that is receding).
M N
— —
Sensing face The active surface of the ultrasonic sensor (transducer) consists of Y

an epoxy-resin hollow-glass-sphere mixture. It is the zone through
which the ultrasound enters the air.

Standard target The standard target (100x100 mm) is used to ascertain the rated
values that are speci ed in the technical data.

16 | BALLUFF
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Response time For dynamic object scanning (e.g. for numbers of objects), the
response time is not negligible due to the relatively low speed of
sound (340 m/s). Depending on sensor type and evaluation method,
it lies in the range of 40...700 ms. For correct detection, the object
must remain in the sound cone for a minimum period of time.

The response time is delayed both during the entry phase as well
as during the exit phase of the object.

Switching frequency f Due to the response times, switching frequencies vary in the Hz
range. The switching frequency is inversely proportional to the dis-
tance of the target object.

Ambient temperature range T , The ambient temperature determines the temperature range in
which the sensor may be operated. This generally lies between
—15...+70 °C. All BUS sensaors are equipped with temperature
compensation.

Temperature drift Speci es the amount by which the switching distance can change
as a function of the temperature. The temperature coef cient has
a value of 0.17 %/K. Thus, a change in temperature offT = 10 °C
results in a change in the speed of sound of approx. 1.7 % and a
distortion of the switching threshold of approx. —1.7 %.
For example, at a range of s =1 m and a temperature change
of $T =20 °C, the change in distance is$% = 3.4 cm.

Supply voltage U The voltage range in which proper function of the sensor is ensured.
It includes all voltage tolerances and ripple.

Output current max. The maximum current with which the sensor may be loaded at its
output in continuous operation.

No-load supply current | max. The intrinsic current consumption of the sensor at maximum
supply voltage U, with no switched load.

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

Polarity reversal protection The sensor electronics are protected against possible polarity
reversal or interchanging of the connection wires.

Function indicators Echo and output function are displayed via LEDs. The output func-
tion returns the state of the sensor. The yellow LED illuminates when
the sensor switches (for N.O. contacts). The green LED illuminates
as soon as an object is detected and the re ected echo is received.

Nwww.balluff.com BALLUFF | 17
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Mounting torques

Housing materials

Insulation class

Degree of protection
(enclosure rating)

18 | BALLUFF

To ensure that the sensors are not mechanically destroyed during
installation, make sure that you comply with the following torque

values.
Size Material
M12x1 V2A
M18x1 PBT
M30x1.5 PBT
Material
Plastics
Epoxy-resin

hollow-glass-spheres

PA

Polyamide

PBT
Polybutylenterephtalat
POM
Polyoxymethylene
PUR
Polyurethane
Metal

V2A

Stainless steel

The enclosure ratings IP 20,
IP 40, IP 54, IP 64 up to IP 68
are in accordance with

IEC 60529.

Code letters IP (International

Protection) designate protection
against shock hazard, ingress of

solid foreign bodies, and water,
for electrical equipment.

Tightening torque
40 Nm
1 Nm
3 Nm

Use and characteristics

Hollow-glass-spheres can be treated with epoxy-resins.
They are used to manufacture transducers with low density
and high pressure resistance

High impact resistance, good chemical resistance

High mechanical strength and temperature resistance.

Good chemical resistance. Good oil resistance.

High impact resistance, good mechanical strength.

Good chemical resistance

Elastic, abrasion-resistant, impact-resistant. Good resistance to
oils, greases, solvents (used for gaskets and cable jackets)

Excellent corrosion resistance and strength.
Quality, 1.4301: Standard material for the foods industry.

EN 60947-5-2/IEC 60947-5-2

First digit: Second digit:

2 Protection against penetration 0 No special protection
of solid bodies larger than 4 Protection against water
12 mm, shielding from ngers spraying from all directions

and objects against the piece of equip-
4 Protection against penetration ment concerned
of solid bodies larger than 5 Protection against a water jet

1 mm, shielding from tools
and wires

5 Protection against harm- of equipment concerned
ful dust deposits, complete 7 Protection against water,
shock-hazard protection when the piece of equip-

6 Protection against ment concerned (housing)
penetration of dust, complete is immersed in water under
shock-hazard protection speci ed pressure and

time conditions

from a nozzle, directed from

all directions against the piece



Quality management system
in accordance with
DIN EN ISO 9001:2008

Environmental management
system in accordance with
DIN EN ISO 14001:2005

Testing laboratory

Balluff products
meet the EU directives

Approvals

Balluff is a member
of ALPHA

Nwww.balluff.com

Balluff companies

&UNDAMENTALSa2ANDa&S$SEINIT

Balluff GmbH Germany
Balluff SIE Sensorik GmbH Germany
Balluff Elektronika Kift. Hungary
Balluff Ltd. Great Britain
Balluff Automation s.r.l. Italy

Balluff Inc. USA

Balluff GmbH Austria
Balluff CZ, s.r.o Czech Republic
Balluff Hy-Tech AG Switzerland
Balluff Sensortechnik AG Switzerland
Balluff Controles Elétricos Ltda. Brazil
Balluff de México S.A. de C.V. Mexico
Balluff companies

Balluff GmbH Germany
Balluff Elektronika Kift. Hungary

The Balluff testing laboratory works in accordance with
ISO/IEC 17025 and is accredited by DATech for testing electro-
magnetic compatibility (EMC).

Products requiring labeling are subjected to a conformity evaluation
process according to the EU directive and the product is labeled
with the CE marking. Balluff products fall under the following EU
directives:

2004/108/EC EMC directive

Approvals are granted by national and international institutions. Their
symbols af rm that our products meet the speci cations of these
institutions. "US Safety System" and "Canadian Standards Associa-
tion" under the auspices of Underwriters Laboratories Inc. (cUL).

ALPHA, an association for testing and certi cation of low-voltage
devices, promotes the individual responsibility of the manufacturer
of such devices by means of uniform test procedures according to
current standards and thereby supports the attainment of such high
product quality. Under certain prerequisites, ALPHA also grants na-
tionally recognized product certi cates. Through ALPHA's member-
ship in LOVAG (Low Voltage Agreement Group), its certi cates are
also recognized in other European countries.

Deutscher
Akkreditierungs
Rat

4

ALPHA
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Adjustment of Balluff BUS ultrasonic sensors

BUS sensors can be adjusted in a variety of ways:

with a potentiometer

via a remote cable

at the touch of a button or

by means of a magnet

Custom and fast adjustment is comfortably supported by means

of LEDs. The yellow LED, for example, displays the switching state.
And the green LED on some sensors is used to aid in positioning,
as it shows the received echo.

A

/IBJECT&DETECTION

Balluff BUS ultrasonic sensors for object detection are available
with one or two switch points.

One switch point (1 SP)

EINITIONS

Two switch points (2 SP)

The yellow LED is necessary for teaching-in a single switch point. To If two switch points are to be programmed, the rst switch point is

teach in the switch point, the teach-in input must be connected to
GND until the yellow LED begins to ash rapidly (alternative: button
or magnet). After approx. 8 sec., disconnect: the yellow LED begins
to ash slowly; the sensor is now in teach mode. The switch point
must be taught-in within 35 sec. For this purpose, move the object
to the desired position. If the LED begins to ash, brie y reconnect
the teach-in input to GND. The output is individually con gured as an
N.O. contact. If the sensor is to be con gured as an N.C. contact,
the teach-in input is then connected to GND at a moment when the
LED is not ashing.

Output

Switching output 1

T
Switch
point 1

Range

Legend
¥ = yellow LED on
® =yellow LED off
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taught as described under 1 SP. The procedure for adjusting the
second switch point corresponds to that used to adjust the rst.
The difference is that the teach-in input must rst be connected to
GND for approx. 16 sec.

Output

S

Switching output 1

Switching output 2

\i/
e

SwitcH
point 1

SWitcH
point 2

Range

Window function —

opposite switching

characteristic
If SP 1 is programmed as an
N.C. contact, SP 2 must be
taught as an N.O. contact. And
vice versa. Thus, the switching
output between both points is
either active or inactive.

Hysteresis function —
same switching
characteristic
The switching characteristic
of SP 1 determines SP 2. For
example, if SP 1 is programmed
as an N.C. contact, SP 2 can
likewise only be taught as an
N.C. contact. And vice versa.

Output

Output

Hysteresis

293 o o e

e \\ A \\ e \\

Switch-on‘ Switch—oﬁ Range Switch Switch Range
point point point 1 point 2
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INALOG&DISTANCE&MEASUREMENT

Balluff BUS ultrasonic sensors for analog distance measurement are
available with xed slope, variable slope or variable slope with two

evaluable switch points. In addition to the yellow LED, some sensors
are also equipped with green LEDs, which serve as positioning aids.

Fixed slope Variable slope with two evaluable switch points
The maximum range of the sensor has a xed slope that Here, P 1 and P 2 also de ne the position of both switch points.
cannot be changed. The adjustment of P 1 corresponds to that of SP 1. Accordingly,

the adjustment of P 2 corresponds to that of SP 2 (see object
detection SP 2).

10V 20 mA 10V

Switching Switching

output 1 output 1
Switching
Switching @ o2
4 mA — 76: output 2 4 mA
o/ e

oV oV f T T T
mm mm Switch Switch mm Switch Switch mm

point 1 point 2 point 1 point 2

Variable slope

The working range of the analog characteristic is de ned with

P 1 and P 2. P 1 determines the position at which the characteristic
takes the value 0 V DC or 4 mA, P 2 determines the position of

10 V DC or 20 mA.

Positive characteristic: P 1 < P 2 (see graphic)

Negative characteristic: P 1> P 2 (see graphic)

The adjustment of P 1 corresponds to that of SP 1. Accordingly, the ad-
justment of P 2 corresponds to that of SP 2 (see object detection SP 2).

U |
P2 P2
10V fesnnnns 20 mA
“
" 4 mA
P1 “P1
O V *s s s u8ns
= Positive characteristic MM = Positive characteristic MM
= = = Negative characteristic = = = Negative characteristic
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