
Influences on the sensing range
Besides its dimensions, the material
composition of the target also plays
an important role. This is described
by the reduction factor. 
The reduction factor is the factor by
which the sensing range is reduced
based on different materials. FE 360
(St37 steel) is the reference material
for inductive proximity switches and a
ground plate for capacitive proximity
switches. The smaller the reduction
factor, the smaller the sensing range
for the specific material. This
reduction factor can vary depending
on the housing and shielding material,
among other criteria. For this reason,
the customer should refer to the
value in the relevant data sheet.

Inductive proximity switches
For inductive proximity switches, the
following table contains some typical
values for the reduction factor:

Capacitive proximity sensors
In capacitive proximity sensors, the
following table contains some typical
values for the reduction factor:

Embeddable 
Embeddable inductive and capacitive
proximity switches can be installed
without leaving a space (A=0). The
advantage is that they are better
mechanically protected and less
prone to errors than
non-embeddable types. The
necessary reduction of the lateral
radiation of the field is obtained by
special internal shielding.
This entails a loss of range. These
proximity switches only achieve
about 60% of the sensing range of
non-embeddable models.
The switching characteristics of
magnetic field sensors are practically
unaffected by the mounting
conditions, as long as the surrounding
material is non-magnetisable.
To prevent any mutual interference,
the minimum distance between
embeddable proximity switches 
(F in the diagram above), is equivalent
to the housing diameter.

Material Reduction Factor
Steel 1

Aluminium foils 1
Stainless steel 0.85
Aluminium 0.4

Brass 0.4
Copper 0.3

Material Reduction Factor
Grounded plate 1

Water 1
Alcohol 0.75
Ceramic 0.6
Glass 0.5
PVC 0.45
Ice 0.3
Oil 0.28

Non-embeddable
Non-embeddable proximity switches
have the greatest sensing range
(based on the diameter). Coils are
used to generate electromagnetic
fields in inductive proximity switches.
A portion of this field is still radiated
laterally, however. A lateral effect can
also be observed in capacitive
proximity switches.
In order to prevent these high-range
products from being damped by their
environment, a space must be left
around the sensor element.
To prevent any mutual interference,
the minimum distance between
non-embeddable proximity switches
(F in the diagram above right), is
three times the housing diameter.

Proximity sensors
explained . . .

Installing proximity switches
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Non-embeddable

Minimum distance
between switches (F)
must be 3 times the
housing diameter (D)

Minimum distance
between switches (F)
must be equal to the
housing diameter (D)

Embeddable

= 2 x sensing range

= 3 x housing diameter (D)

= Housing diameter

= Distance between switches


