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Description of the modules

Vehicle Identification
It must be possible to assign the
wheelset parameters continuously
measured by the Diagnostic System
specifically to each single wheel.
In case that the wheelsets of a
vehicle are replaced over a period
of time, each wheelset must be
identified separately; or when using
fixed allocation, it is sufficient to
identify the vehicle. If individual
vehicles are allocated in a fixed
sequence to a train set, automatic
identification of the train is sufficient
for a specific assignment of the
measured parameters to each wheel.

Deviation of roundness/flat spots
Unroundness or flat spots on a rail�
way wheel have negative effects on
its smooth running. The wheelset is
noisy, the comfort of the passenger
is reduced and wear of the wheel
and bogie and of the rails increase.
Particularly in high�speed trains,
concentricity of the wheel is the
decisive parameter regarding the
necessary reprofiling. The deter�
mining criteria of the magnitude of
flat spots or roundness errors of a
wheel is the variation of the radius
around the circumference on the
measuring circle level. Since direct
geometrical measurement is not
possible in roll�through operation, a
secondary value is measured from
which the required data can be
derived.

From the kind of variation over the circum�

ference one concludes whether the wheel has

a flat spot or is eccentric.

The module "Vehicle Identification" is activated

by the basic unit. The transmitter/receiver

station emits an electromagnetic field, of

which the parameters are adapted to all

transponders of the rolling stock. If a trans�

ponder which is attached to a wheelset 

(or vehicle or train) approaches the trans�

mitter/receiver station to a proximity of 

< 1 m, the energy of the field generated by

this station is sufficient to activate the passive

transponder. This transmits a specific number

for the identification of the wheelset (or vehicle

or train) to the transmitter/receiver station.

The primary measuring value ascertained by

this module is the deviation in height of the

flange. In many cases the deviation in height

of the flange represents a value for the eccen�

tricity and the geometrical deviation in the

taping line of a wheel. The measuring principle

is mechanic. The height of the summit will be

ascertained by measuring beams, which are

extended pneumatically from below against

the summit of flange while the wheelset runs

over the measuring track. The actual stroke 

of the measuring beams while rolling through

of the wheelset is ascertained by electro�

mechanical encoders and transmitted to a PC.

There the measured stroke is registered for at

least one complete circumference of the wheel.

From this data, the flange height deviation

and thus the roundness deviation of the wheel

can be determined.
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Diameter
Different loading of individual wheels
or wheelsets during operation cause
these to wear at different rates.
Unequal wheel diameters in a
vehicle cause individual wheels to
slip or cause one�sided rubbing of
the wheel flange at the rail.
The results of this kind of wear range
from reduction of the comfort of the
passenger to safety risks.

Advantage
The determination of diameter is for
several reasons a sensible measure
for the characterisation of the
wheelset's actual condition:
• Verification of the general wear

condition of a wheelset. In
conjunction with suitable software
the prognosis of the running
performance or running time to
be expected until attaining the
condemning limit can be
computed.

• Comparison of diameters of left
and right wheel of a wheelset as
decisive factor for reprofiling.
Wheel diameters of important
difference lead to unstable
running and increased noise. For
locomotives with various rigidly
coupled driven wheelsets, even

the comparison of wheels'
diameters of various axles is
useful or necessary. 

Time savings for wheelset recondi�
tioning: time intervals for the
machining per wheelset on
underfloor wheel lathe can be
tightened in case wheelset
parameters (from the data base) 
are known because the tendency 
of the measuring values which are
ascertained in the pre�measuring
process on the underfloor wheel
lathe is already known. 
. 

The wheel diameter is ascertained via the

curvature radius of a wheel segment by using

the light section method. In order to get the

wheel diameter at the taping line, the position

of the inside face of the wheel is determined

by a triangulation scanner simultaneously

with the diameter measuring (shooting 

of the light beams). Since the position of 

the triangulation scanner with regard to the

extended laser beams is known, the diameter

of the wheel at the taping line can be calcu�

lated by interpolation between the two light

sections.

Profile Measuring
For checking of the profile the light
section method is applied.

Both wheels of a wheelset are checked

optically in their profile cross sections from

below. Each wheel will be scanned with an

extended laser beam. The image of this light

will be captured by cameras, digitised and

memorised in the PC. The relevant profile data

will be determined out of the picture of the

optical scanning of the camera systems via

calibration. Out of these profile data, the data

describing the wear condition will be derived.
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Description of the modules

Crack Detection
Crack faults in the wheel treads can
occur due to the constantly increas�
ing speed and service hours of
railbound vehicles. They not only
reduce the comfort of the passen�
ger by uneven rotation, but can
contain a safety risk if allowed to
spread. The occurrence of crack
faults is examined by railway per�
sonnel by regular visual inspection
of the wheels. This time�consummat�
ing visual inspection is bearing the
risk of not identifying cracks rolled
– over during running. The module
"Crack detection" makes this exami�
nation objective by an automatic,
non�destructive method.

Two ultrasonic scanning heads each are

integrated in the left and right rail of the

track. When a wheel comes into contact with

a scanning head, this transmits an ultrasonic

impulse in the form of a so�called Rayleigh

surface wave. This circles the wheel several

times and creates a series of orbital signals in

the receiver head if the tread is undamaged.

This crack detection covers the tread surface

up to a depth of approx. 4 mm. If damage in

the form of cracks or chipped material exists,

additional echoes from the damaged points

are registered with the orbital signals.

The evaluating unit derives from the amplitude

and signal criteria a damage report.
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Options

Link to a Hegenscheidt�MFD
wheel lathe
If a CNC controlled Hegenscheidt�
MFD underfloor wheel lathe will 
be used or is already in use for
reprofiling the wheelsets also being
measured with the diagnosis system,
this underfloor wheel lathe can be
connected with the data base of the
diagnosis system. This is implement�
ed via a network by an additional
operating and evaluating computer
placed on the lathe. From this net�
work the system can also be linked
to a mainframe computer of the
customer. The following data can
be transmitted via this interface:

Basic module
#0

Ethernet
ISDN

Laser Printer

Laser Printer

Central�PC

Central�PC

Externel Operating
Station

Serial line

Optical Waveguide

Optical Waveguide

Network�Accomodation

Network�Accomodation

Works Management Calculator
Customized

Data base NT�Server

ARGUS

Underfloor Wheel Lathe

Dispo room

Identification
#1

True Run
#2

Diameter
#3

Profile
#4

Crack detection
#5

Network�Accomodation

From main frame computer to
Hegenscheidt�MFD network:
• Equipment of a train with

wheelsets (number of train set,
number of vehicle, wheelset
numbers, type of wheelset,
arrangement

• Actual running service of train
• Wheelset defects resulting from

other sources

From Hegenscheidt�MFD network
to main frame computer:
• Measuring data
• Classification good/bad, related

to wheelset/train set
• Prognosis of estimated running

time until reaching condemning
limit (time/km per wheelset
/vehicle)

• Machining data, profile data,
diameter measured on underfloor
wheel lathe, if required.

This network also includes a soft�
ware for determination of sequence
for machining of all wheelsets for a
train set (train set with up to 60
wheelsets) before the train enters the
underfloor wheel lathe building:
• Which wheelsets have to be

machined in which order
• Which wheelsets have to be

replaced (reprofiling would 
reach condemning limit)

by considering the determined
tolerances and possible wheel
flange weakening.
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1.435 mm*
1.360 mm*
1.300 mm

400 kN
600–1.300 mm*

max. 30 km/h
max. 12 km/h

max. ± 10 %
1.000

 20.000 mm
 ≤3.000 mm

 4.500

 25 m

≤ 70  1 min
 5 min

 

 +/� 5% 400 V* 50 Hz
 30 kVA

TN

15/+40 °C

* 
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0.1 mm
 

 25–45 mm
∆ Fh 0.1–5.0 mm

 ∆ Sh (±) 0.2 mm
 Fh  0.1–5.0 mm

 PfH (±) 0.2 mm

600–1,400 mm
(±) 0.6 mm

26–38 mm
(±) 0.2 mm
18–36 mm
(±) 0.2 mm

 qR 4.5–13 mm
 qR (±) 0.4 mm

 AR  1,355–1,365 mm
AR (±) 0.4 mm

1,391–1,437 mm
(±) 0.5 mm

 > 10 mm

 > 5 mm
< 5 %
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Hegenscheidt�MFD GmbH & Co. KG
P.O. Box 1652 · D�41806 Erkelenz
Bernhard�Schondorff�Platz · D�41812 Erkelenz
Phone +49 (0) 24 31/86�0 · Fax +49 (0) 24 31/86�4 77
E�mail: hegenscheidt.mfd@hme.vossloh.de 
www.hegenscheidt�mfd.de


