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ARGUS-I Data Sheet 

 

 

 

The necessity of a reliable control and condition analysis of mechanical systems under special 

operational circumstances drive specific innovations in the field of contactless measurement 

techniques. Such innovations opens new possibilities in order to increase efficiency combined 

with the prediction of default probabilities in heavy mechanical engineering, such as power and 

conveying machines, generators in water plants, power units for ships and railways or as a 

miniaturized variant in the automotive sector. 

The ARGUS sensor represents an inductive and contact-less, multifunctional sensor system for 

the detection of various parameters, like torsion, speed and position on ferromagnetic shafts. 

ARGUS does not require any treatment or any alteration of the shaft. The sensor head consists 

of a magnetic field emitter, arranged in a close circumference to a set of magnetic field sensitive 

detectors. 
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Functional principle and sensor construction 
 

The present technique for an inductive and contact-less determination of various mechanical parameters 

has been developed and patented at the HZDR and HZDR Innovation GmbH. The sensor does not require 

any treatment or any alteration of the measurement object. The sensor head consists of several 

inductances, arranged in a close circumference of some millimeters to the axle or shaft. An innovative 

sensor electronics detects and separates the torque-, speed- or location dependent signals. Furthermore, 

the underlying algorithms and analysis software reduces drift, interference or material-specific hysteresis 

effects. 

Measurement of torsional load 
 

The deformation process of a solid body in the elastic regime is described by Hook’ law. Any force applied 

on a deformable body manifests itself in a geometrical change in its dimensions. The force, responsible 

for the deformation, takes also effect on the magnetic properties of the body. In magnetic materials without 

any preferential direction, mechanical stress leads to a decline of the magnetic susceptibility. A magnetic 

field applied to a ferromagnetic material follows the electro-mechanical induced changes in the material.  

Measurement of the angular velocity 
 

The interaction between an electrically conductive and moving body (axle/shaft) with an externally applied 

magnetic field leads to an induction of electrical currents in the material. These induced electric currents 

cause an induced magnetic field, which superimposes and modulates the applied field in the amplitude 

and phase distribution. The change in amplitude or phase is proportional to the rotational speed of the axle 

or shaft in the magnetic field. 

Measurement of displacement and oscillations 
 

The relative change in the distance between the measured object (axle/shaft) and the sensor manifests in 

an increase or decrease of the applied magnetic field. The evaluation of the in- or decrease is comparable 

to the functional principle of commercially available proximity sensors. A highly time resolved displacement 

measurement opens the way to an inductive oscillation analysis. 
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Technical Parameters 
 

Feed in: 230 V (AC), 50 Hz 

Power input: 15 W max. 

Emitter frequency: 3.276 / 1.630 / 0.82 kHz 

Temperature range: -10 - 60°C 

Temporal resolution: 0.01 - 1 s 

Safety class: IP 68 

Certification: CE 

 

Signal output / interfaces USB or analog output (4 - 20 mA) 

Signal output - torque: 4 - 20 mA (0.5 ... - 100 kNm, range adjustable) 

Signal output - speed: 4 - 20 mA (50 - 2000 U/min, range adjustable) 

Parameter input: PC via USB interface 

Effective range (N, MT): N = 50 - 2000 U/min, MT = 1 - 100 kNm 

Measurement precision: 2% 

Hysteresis / linearity 2% 

 

Dimensions - sensor head: D = 45 mm, L = 50 mm 

Dimensions - chassis: 180 x 180 x 60 mm3 

Measuring distance: 1 - 3 mm 

Diameter of the measurement object: 100 - 1000 mm 

 

Material of the measurement object: ferromagnetic steel grades 

 Calibration provided for C45E-1.1191, 1.0577, 1.0570, 1.0036 
and 1.0038; deviating steel grades have to be calibrated. 

 


