Inductive sensors

Principle of operation

In general, inductive proximity switches
consist of four basic elements: the coil, an
oscillator, a triggering circuit and an output
switching device with short-circuit protec-
tion. The oscillator generates a high-fre-
guency electromagnetic field, which is
emitted from the coil, this in turn radiates
from the sensor’s sensing surface. When a
metallic object enters this electromagnetic
field, eddy currents are induced within the
material. These eddy currents draw energy
from both the electromagnetic field and
the oscillator. This withdrawal of energy is
called damping and increases when the
metallic object is moved closer to the sen-
sing surface. The trigger circuit activates
the output switching device when a defin-
ed damping value is exceeded. For proximi-
ty switches in DC voltage units, the output
switching device can be either an NPN
transistor, which switches the connected
load to the negative pole, or a PNP transis-
tor, which switches the load to the positive
pole. In AC voltage units a thyristor or triac
can be the trigger circuit.
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Sensing distance

The sensing distance of a proximity sensor
is determined by the diameter of the coil
used. This means that the larger the coil
and diameter of the sensor, the longer the
sensing range will be. The size and material
of the object to be detected also affects
the sensing distance.

Measuring plates

The measuring plate used to specify the
sensing distance of a proximity sensor
consists of a steel square (ST37) with a
thickness of 1 mm. The side length is equal
to the diameter of the active surface of the
sensor, or three times the operating
distance, whichever is greater.
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Nominal sensing distance: Sn

The nominal sensing distance of different
models is a function of the diameter of the
sensing coil.

Real sensing distance: Sr

The real sensing distance is the sensing
distance measured with nominal voltage
and temperature. It must be between 90%
and 110% of the nominal sensing
distance.

Effective sensing distance: Su

The effective sensing distance is measured
within the range of the admissible temper-
atures and voltages and must be between
90% and 110% of the real sensing
distance.

Working sensing distance: Sa

(Secured sensing distance)

The working sensing distance heeds the
effects of temperature, supply voltage and
unit-to-unit variations. Within 0-80% of
the nominal sensing distance is guaranteed
if all permissible operating conditions are
fulfilled.

Sa=0.85n

Hysteresis: H

Hysteresis is the difference between the
switch-on point as the object approaches
the sensor, and the switch-off point as the
object moves away. Hysteresis is stated as a
percentage of the nominal sensing
distance. Hysteresis is needed to keep prox-
imity sensors from output “chattering”
when subjected to vibration, slowly ap-
proaching objects, temperature drift or
electrical interferences. Hysteresis is typical-
ly 10% of the nominal sensing distance.
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Repeat accuracy

The ability of a sensor to repeatedly detect
an object at the same distance away from
the sensing surface. Normally there will be
a deviation of <5%.

122 ©BERNSTEIN


Verwendete Distiller 5.0.x Joboptions
Dieser Report wurde automatisch mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v1.0.5" der IMPRESSED GmbH erstellt.
Sie koennen diese Startup-Datei für die Distiller Versionen 4.0.5 und 5.0.x kostenlos unter http://www.impressed.de herunterladen.

ALLGEMEIN ----------------------------------------
Dateioptionen:
     Kompatibilität: PDF 1.3
     Für schnelle Web-Anzeige optimieren: Ja
     Piktogramme einbetten: Nein
     Seiten automatisch drehen: Nein
     Seiten von: 1
     Seiten bis: Alle Seiten
     Bund: Links
     Auflösung: [ 2400 2400 ] dpi
     Papierformat: [ 595 842 ] Punkt

KOMPRIMIERUNG ----------------------------------------
Farbbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 72 dpi
     Downsampling für Bilder über: 90 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Mittel
     Bitanzahl pro Pixel: Wie Original Bit
Graustufenbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 72 dpi
     Downsampling für Bilder über: 90 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Mittel
     Bitanzahl pro Pixel: Wie Original Bit
Schwarzweiß-Bilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 450 dpi
     Downsampling für Bilder über: 500 dpi
     Komprimieren: Ja
     Komprimierungsart: CCITT
     CCITT-Gruppe: 4
     Graustufen glätten: Nein

     Text und Vektorgrafiken komprimieren: Ja

SCHRIFTEN ----------------------------------------
     Alle Schriften einbetten: Ja
     Untergruppen aller eingebetteten Schriften: Nein
     Wenn Einbetten fehlschlägt: Warnen und weiter
Einbetten:
     Immer einbetten: [ /Courier /ZapfDingbats /Helvetica /Symbol ]
     Nie einbetten: [ ]

FARBE(N) ----------------------------------------
Farbmanagement:
     Farbumrechnungsmethode: Alle Farben zu sRGB konvertieren
     Methode: Relativ farbmetrisch
Arbeitsbereiche:
     Graustufen ICC-Profil: Dot Gain 20%
     RGB ICC-Profil: sRGB IEC61966-2.1
     CMYK ICC-Profil: U.S. Web Coated (SWOP) v2
Geräteabhängige Daten:
     Einstellungen für Überdrucken beibehalten: Ja
     Unterfarbreduktion und Schwarzaufbau beibehalten: Ja
     Transferfunktionen: Beibehalten
     Rastereinstellungen beibehalten: Nein

ERWEITERT ----------------------------------------
Optionen:
     Prolog/Epilog verwenden: Nein
     PostScript-Datei darf Einstellungen überschreiben: Nein
     Level 2 copypage-Semantik beibehalten: Ja
     Portable Job Ticket in PDF-Datei speichern: Nein
     Illustrator-Überdruckmodus: Ja
     Farbverläufe zu weichen Nuancen konvertieren: Ja
     ASCII-Format: Nein
Document Structuring Conventions (DSC):
     DSC-Kommentare verarbeiten: Nein

ANDERE ----------------------------------------
     Distiller-Kern Version: 5000
     ZIP-Komprimierung verwenden: Ja
     Optimierungen deaktivieren: Nein
     Bildspeicher: 524288 Byte
     Farbbilder glätten: Nein
     Graustufenbilder glätten: Nein
     Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja
     sRGB ICC-Profil: sRGB IEC61966-2.1

ENDE DES REPORTS ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Joboption Datei
<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Warning
     /ParseDSCComments false
     /DoThumbnails false
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 100
     /EncodeColorImages true
     /GrayImageFilter /DCTEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings false
     /CalGrayProfile (Dot Gain 20%)
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.25
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages true
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth -1
     /PreserveOverprintSettings true
     /AutoRotatePages /None
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket false
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.25
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /QFactor 0.76 /Blend 1 /HSamples [ 2 1 1 2 ] /ColorTransform 1 >>
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /QFactor 0.76 /Blend 1 /HSamples [ 2 1 1 2 ] /ColorTransform 1 >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /sRGB
     /PreserveOPIComments true
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /ColorImageResolution 72
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Preserve
     /EncodeGrayImages true
     /DownsampleGrayImages true
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDownsampleThreshold 1.11111
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 450
     /AutoFilterGrayImages true
     /AlwaysEmbed [ /Courier /ZapfDingbats /Helvetica /Symbol ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /RelativeColorimetric
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 72
     /ColorImageFilter /DCTEncode
     /PreserveHalftoneInfo false
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams true
>> setdistillerparams
<<
     /PageSize [ 595.276 841.890 ]
     /HWResolution [ 2400 2400 ]
>> setpagedevice


Reduction factors

The definition of the sensing distance is
based on the measurement of standardised
square steel target plates. For other materi-
als with the same dimensions, the sensing
distances are reduced as displayed in the
following figure:
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Switching frequency

A rotating, non-conductive disk on which
the standard target plates are situated (size
of plates as defined above) measures the
switching frequency.

Insulating
material

The distance between the measurement
plates and the sensor is half of the nominal
sensing distance. The maximum switching
frequency is achieved when the switch-
on/off output signal falls below 50 ms.

Temperature range

The normal temperature range for most
sensors is from =25 °C to +70 °C (=13 °F
to + 158 °F). Some sensors are available for
use in extended temperature —40 °C to
+100 °C applications.

Installation

Inductive sensors contain coils which are
wound in ferrite cores to point the radiated
electromagnetic field in the direction of
use. The core is built in to the enclosure in
such a way that the field exits from the
active surface. A portion of the magnetic
field exits laterally. This is sufficient to pre-
vent the sensor from being flush-installed
in metal because it would activate the sen-
sor. If a flush installation in metal is desired,
a metal ring is placed around the ferrite
core to restrict the lateral radiation of the
field. This type of sensor is called a shield-
ed/flush mounted sensor and will have a
reduced sensing range compered to that of
the unshielded/non-flush mounted type.

Flush installation

The active surface
may be flush with
metal surfaces.

Catalogue symbol
for flush installation.

-

Non-flush installation

Sensors for non-
flush installation
must be provided
with a free zone,
which is three times
greater than the
diameter of the
active surface and
25 mm thick.
Catalogue symbol
for non-flush
installation.
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Minimum distance for the non-flush instal-
lation of sensors.

Installation with mounting flange parallel
to a steel wall or surface.

Protection types
IP 65
IP 67

Materials

The sensors are encapsulated in
thermoplastic housings that are reinforced
by glass fibre. The power cable has a PVC
or PU sheath.

Standards

All sensors correspond to the specifications
of the following European standards, as
devised by the European Committee for
the Standardisation of Electrotechnology:
EN 60947-5-2

CE
IEC 255-5 Level 2
ENV 50140 Level 3
EN 61000-4-2 Level 2 Metal housing
Level 3 Plastic
housing
EN 61000-4-4 Level 2

NAMUR according EN 60947-5-6
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