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Basic Information and Definitions
Inductive sensors response curves

Axial and radial damping
When damping in an axial direction the standard target is moved concentric to the system axis. The switchpoint is there-
by determined only by the distance “s” from the sensing face of the sensor. When damping in the radial direction, the 
location of the switchpoint is additionally affected by the radial distance “r” of the target from the system axis. 
The diagram shows the response curves, which indicate the dependency of the switchpoint on “s” and “r”.The primary 
purpose of this drawing is to show the possibility of damping using a lateral approach and the difference compared with 
axial approach
 
Application   
Due in part to manufacturing tolerances within a production run, the exact switchpoint must in any case be established on 
site.The solid lines represent the respective switchpoint (E), the dashed lines indicate the turn-off point (A). The red lines ap-
ply to switches with a clear zone, and the black lines for flush mount types. Since the switching operation can be induced 
from either direction, the curves are shown mirrored from the system axis. 

Examples
Passing objects on conveyor lines generate a signal change when their front edge crosses the turn-on curve on the entry 
side. The signal reverses again when the back edge of the passing object crosses the (mirrored) turn-off curve on the op-
posite side. With reversing parts (e. g. limit of travel), the signal reversal occurs at the turn-off curve on the same side.

The vertical axis in the diagram shows the distance of the switchpoint from the sensing face. It is referenced to the 
nominal sensing distance sn. At a distance of 0.8 mm, a laterally approaching target reaches the solid line turn-on 
curve at point “E” and leaves the turn-off curve at point “A”.

The  horizontal axis in the diagram is referenced to the radius of the sensingface.  The zero point of this axis lies in 
the center of the shell core cap. In our example for the M12 switch, the radius is r = 6 mm. Example: The distance of 
the turn-on and turn-off point (from the system axis) is typically E ~ 2.75 mm, A ~ 2.95 mm.

Typical approach curves
using the example of an M12 sensor with sn 2 mm

Standard target, axial approach

Standard target, radial approach Standard target, radial approach

Sensor diameter (sensing face)

Sensor

Basic  
information
Inductive  
sensors
Photoelectric 
sensors
Capacitive 
sensors
Magnetic  
cylinder  
sensors
Cables
Materials
IEC Standards
Quality/ 
Standards
Conversion 
Tables


