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Safety precautions and measurement conditions

- Prior to mounting the profilometer onto the wheel, areas of contact of the side
supports with the wheel surface should be thoroughly cleaned from dirt.

- When mounting the module on the wheel, do not allow heavy shocks of its
support against the wheel.

- The output windows of the profilometer and profilometer supports must be
carefully inspected and cleaned

- Do not use laser module in locations close to powerful light sources.

Electromagnetic compatibility

The profilometer have been developed for use in industry and meet the requirements
of the following standards:

- EN 55022:2006 Information Technology Equipment. Radio disturbance
characteristics. Limits and methods of measurement.

- EN 61000-6-2:2005 Electromagnetic compatibility (EMC). Generic standards.
Immunity for industrial environments.

- EN 61326-1:2006 Electrical Equipment for Measurement, Control, and Labor-
atory Use. EMC Requirements. General requirements.

Laser safety

The profilometer make use of an c.w. 660 nm wavelength semiconductor laser.
Maximum output power is T mW. The device belongs to the 2 laser safety class. The
following warning label is placed on the profilometer body:

LASER RADIATION
DO NOT STARE INTO BEAM
Maximum output  0,95mW

Wavelength 650nm

CLASS 2 LASER PRODUCT
|EC/EN 60825-1: 2007

The following safety measures should be taken while operating the profilometer:
- Do not target laser beam to humans;

- Do not disassemble the sensor;

- Avoid staring into the laser beam.

General information

The Laser disc brakes profilometer FBD Profile gauge is designed for disc brakes
profile measuring.
The main functions of the FBD Profile gauge are:
obtaining the information on the profile parameters of the working disc brakes
surface;
full profile scanning and analyze of the disc brakes acting face;
visualization of the combined graphical images of actual and new disc brakes
profiles on the display of system unit;
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4. Parameters under control

Maximum wear of brake disk (Wmax)
Minimum wear of brake disk (Wmin)

5. Basic data and performance characteristics

Name of parameter Value

Disc brakes wear,mm -5,0-...45,0
Measurement range, mm 160
Inaccuracy, not more than, mm +0.01
Scanning time, sec 6
Digital readout device dimensions (PDA), mm see Fig.5

Dimensions of laser scanning, mm see Fig.3

Power supply, laser module 4,8V, 8 rechargeable

Batteries, typeAA, 1,2V

Power supply, PDA 3,7V Lithium-polymer batteries,
P e 3300mAh

The number of measurements that can be taken 500

before battery recharge is not less than

PDA memory capacity, no less 100 000 measurements

Interface between laser module and PDA Bluetooth

6. Complete set to be supplied

Designation Name Quantity  Weight
kg
PDA 1 0,4
Laser scanning module 1 1,8
Charging device 5V 3.0A for PDA 1 0,2
Charging device 9V 3.0A for laser module 1 0,2
Universal cable (USB-port + PDA charge) 1
Bluetooth/USB - adapter 1
Packing case 1 1,5
Database management system (CD) 1
User's manual 1

7. Structure and operation principle

7.1.  Basic components of the device and their functions

Fig. T shows basic components of the device.
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7.1.1.

(1) PDA.

(2) Laser scanning module.
(3) Charging device

(4) Data cable

Laser scanning module

The module is intended for laser
scanning of disc brakes surface.

Fig. 2 indicates:

(1) Indicator of Bluetooth connec-

tion (blue LED)

Indicator of turn ON (red LED)

Turn ON button

Charging device connector

Charging indication, red/green

LED

(6) Magnetic support for mounting
on the wheel side surface

(7) Input window

(2
(3
(4
(5
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Figure 1

Figure 2
Overall dimensions of scanning module are shown in figure 3.

Page 5 /21



ALTHEN

SENSORS & CONTROLS

102

244

g

155
&

229

a0

ifinil

o doloco?

Igin]
=

108

120

Figure 3
7.1.2. PDA

PDA is designed for control of the laser scanning module, data reception from the
scanning module, indication of measurement results, parameter input and data storage.

Figure &
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Fig. & indicates:
(1) Turn-on button
(2) Charging indication, red/green LED
(3) Charging device connector
(4) Connector to PC USB-port or charging device
(5) Flash memory card connector
(6) Stylus
(7) Bluetooth antenna
(8) Battery case
Overall dimensions of PDA are shown in figure 5.
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Figure 5

7.2.  Operation principle

Operator mounts the laser scanning module onto the wheel. Having received a
command from PDA or PC, the laser module performs non-contact scanning of the disc
surface. Measurement results (geometric parameters and profile of the surface) are
displayed on PDA, can be saved in the PDA memory, and transferred to the PC database.
Simultaneously, additional parameters can be saved.

8. Measurement procedure

8.1.  Activation

- Turn the PDA on by pressing the button (1), Fig. 4. Activation indication (2) will
show a green LED lit.
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- Switch the laser module on by pressing ON/OFF (5) button and holding it until
red LED is lit
After the laser module is switched on, some time will pass until automatic
wireless communication is set between the profilometer and the PDA, which
is accompanied by blinking of a blue LED (1) on the laser module. The LED goes
out when the link is established.

- The PDA screen will show the main program window containing: main menu;
indicators of PDA and laser module charging degree; indicator of Bluetooth
connection showing serial number of the laser module with which connection is
established; information panels of the selected working parameters and
tolerances and the Measurement button:

IKD Service About _l |

Menu
E_ PDA charge |
PDA

¢ L3ser module
charge

Lazer

Butt - | - Connected WI-.—. Bluetooth con-
"Meuasarr]e- ‘ % Measurement EB RFS06 00112 nection with
laser

ment” module 02709

Figure 6

8.2. Measurement

To perform measurement, it is necessary to:

- Fix the laser module on the wheel;

- Press Measurement button on the PDA display;

- With the Measurement button pressed, the laser module will scan the disc
brakes surface. During scanning time of about 5-6 seconds red LED (2) is lit.

- When scanning is competed, the PDA will show values of measured parame-
ters selected for presentation (see par.10.3.).

| Disk parameters

minY :12 mkm
minY :19 mkm
maxY:11 mkm
maxY:23 mkm

Measurement

Profile

Page 8 /21



ALTHEN

SENSORS & CONTROLS

- To look at disc brakes profile, press the Profile button, and the scanned disk
brakes profile will be displayed as well as measured parameters:

Measured

Y1rmin: 12 ik
Y1rmax: 19 ik
Y2 min: 1 ik
Y2 max . 23 ik

Measurement

B Param.

9. Wheel parameters under control. Terms and definitions

Geometric parameters of the disc are calculated automatically after laser

scanning of the wheel is completed. To calculate geometric parameters, base points at the
edges of brake disks and new disk parameters are used.

The parameters under control and respective calculation methods are given in

Table 2.
Table 2.
Parameter Designation Calculation method
Maximum wear Ymax Maximum wear of brake disk
Minimum wear Ymin Minimum wear of brake disk

10. PDA program setting

Prior to starting work with the profilometer, PDA program setting must be
performed.

10.1. Selection of measurement units

All parameters as well as measurement results can be presented in the metric
system (millimeters) or in the English system of units (inches). To set measurement units,
it is necessary to

- select IKD> Units of measuring > [mm/inch]
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IKD Service About
Measurement

v Rapid measurement
Save on LISE Flash

Date/ Time

Units of measu « mm
Language
Mew KD [RFS06 00112 ]

{ . ] Connected with
% Measurement EB RES06 00112

- select mm or inch options

2
%

Lazar

10.2. Data and Time settings

To set data and time:
- select Profilometer > Data/Time in main window of the program.
View on the PDA screen:

IKD Service About

Time 1210156 _— g
Date W07 2012 - g

[ - ] Connected with
% Measurement EB RESO6 00112

- write data and time
- press Save.

10.3. Database selection

If necessary, measurement results are saved in the PDA database. The program
makes it possible to simultaneously create and store several database files connected with
a concrete date of taking measurements. To select a database file, choose Service >
DB files in the main window menu. The screen will show:
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Database files

Current database pr_DQ_D4_23.ikp

Data-file I
wp_00_01_02.kp
wp_09_04_23.kp

(Proelal [ @ New DB

| P Set B

To create a new database, press New DB. File with the name
wp_yy_mm_dd.ikp will be formed automatically, where yy_mm_dd is the
current date;

to select the available database, activate the line with the file name and press
Select DB;

to delete the selected file press Delete;

to delete all files press Delete all;

to exit from the window press Exit.

10.4. New laser module connection

Bluetooth-connection of PDA is adjusted for work with the laser scanning module
supplied with PDA complete package. To connect other scanning module it is necessary

to:

select IKD > New IKD

IKD Service About

Tap "Start" ko search For other Bluetooth device.

Measurerment
v Rapid measurernent
Save on LUSE Flash RFS06 00112 00:12:6F:01:F2:b0
FOA
DatefTime
Units of measurement » g
Language 3 Laser
Mew IKD [RFS06 00112 ]

= 0 Deviceis) Found
Connected with
' Measurement EB RFEOE 00113 — | T o
Skart Cance

. press Start and wait for new devices (with serial numbers) will appear on the
screen
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Searching For Blustooth devices. .. Select a device to connect with and tap "Save”,

RFS06 00810 00 12:6F:01:F2:b0

0 Devicels) Found 2 Devicels) found

' Cancel

' Cancel

select device and press Save to save new device address

10.5. Selection and changing of language and terminology

It is possible for the user to change the program language, form his own language
support files as well as change/edit the terminology used.

To choose language in the main window menu, select IKD > Language. Select the
required language support file.

10.6. Browsing and updating PDA software

To look at the software version in the main window menu, select About Program tab.
The screen will show:

DRD 0K
E RF303
Version 2,12

Copyeright @ RIFTEK 2007

Republic of Belarus, Minsk, Logoiski trakk 22311
Teljfax +375 J17) 261-35-13

http: e, rifkek.com  info@riftek, com

1. Working with the profilometer
11.1.  Activation

Switch on the PDA and scanning module as shown in par. 8.1.
11.2. On-line measurements

Procedure of on-line measurements is described in par. 8.2.
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Measurements with database maintenance

A fully functional work with the profilometer involves maintenance of the
measurements database.

To take measurements:
- Select in the main menu IKD > Measurement, the window of parameters in-
put will appear

Enter parameters wheel pair
Date 01/01/08 Worker
wheelpar [1 R [157
Series TC23 Side
Locomative  [12564 Bxle

¥ Cancel

- If necessary, fill in/edit the required fields
- to save parameters, press the Save button
- to measure disc brakes;

- after the wheel surface is laser-scanned, the PDA will show the value of selected
geometrical parameters.

(== | Disk parameters

minY :12 mkm
minY :19 mkm
maxY:11 mkm
maxY:23 mkm

Profile

-+t
=
0
=
0
=
F)]
g
©

=

- to look at the profile press Profile button:

MeasLred

Y1rmin: 12 ik
Y1rmax: 19 ik
Y2 min 11 ik
Y2 max 23 ik

Measurement
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when a satisfactory result is obtained, press Save on the display to save it
1.4. Browsing the database

To browse the database:
select Service > Profiles in the main window. View on the screen:

Meas.
' 2 . miny:-72
[ l_ rniny i 43
maxy:-41
‘ l J’ max' 25

mumber of profiles:4 H Ll D
Whieel pair I Side | oo | Wiorker I 010106 i"
Qooooo0oo0ol | L 1 Seties
goooacoooaoz | L 2 ser -
000000000003 | L 3 Locamative
0oo0oo0oo0as | R 3

1 -

|EE Delete | FBsave Refer|

Buttons:

- delete selected profile;

when in this mode, it is possible to save the selected profile as a
reference profile by pressing Save button:

E Save Refer

- create reference profile (profile_name.ref).

HaHMeHOEaHKHE ||'IEW |

X OTMEHA

| 1
E LOxpaHHTE

- Write profile name and press Save
11.5. Saving database on flash memory card

One of the ways to transfer database from PDA to PC is to use flash memory card.
To save database on the card, proceed as follows:

connect cable FDRF505.42 to the PDA universal connector
insert flash card to the respective cable connector
select IKD > Save to USB flash in the main program window

IKD Serrvice About
v [MeasLrerment

Rapid measurement E
Save an LUSE Flash

FDA

Date,/ Time:
Linits of measLrernent » §
Language 3

Lazer
Mewe IKD [RFS06 00112 ]

[% Measurement] EB e o
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- if saving is successful, the screen will show Data saved on USB Flash
- remove flash card from the cable.

Deactivation

To turn off the PDA, press power supply button and hold it down until the screen is
blank. To turn off the laser module, press button 3, Fig. 2 and hold it down until red LED
2 goes out.

Database support software

The PRP_DB software is intended for maintaining wheel sets wear database on a
personal computer.

To install the software, insert compact disk to PC CD drive, select and start
Install_PRP.exe. file in the Software folder. Follow instructions of the installation wizard.
The program is installed in C:\Program Files\RIFTEK\ folder by default.

Installation of Bluetooth connection between scanning
module and PC

To install Bluetooth-connection between the laser scanning module and PC, it is
necessary to:

- insert USB/Bluetooth-module to PC USB-port..

- continue installation of the equipment following instructions of the wizard by
selecting successively:

Hardware Update Wizard

Thes wizard helps you nstall software for

Genenc Bluetooth Rado

*) If yous hardware came with an installation CD
2 o1 lloppy disk. nzert it now

What do you want the wazaed to do?

() Install the software sutomanically [Recommended)
*) Instadl om & kst or gpecshc locahon [Advanced]

Chick Neat to contnue

[ <Bock J[_Net> | [ cance |

Hardware Update Wizard

Please choose yow search and nstallation ophions

(%) Search for the best drives in these locations

Use the check boses below to lmit or espand the delsull search, which ncludes local
paths and removable media The best diver found wall be matalled

[[] Search removable media (floppy. CD-ROM._.|
[] Inchude ths lpcabion in the search:

O Don't search | vall choose the diives to nstal

Choose this ophion o select the desace dimver rom a kst 'Windows does not guarantes that
the derver you choose wall be the best match for your hardware

[ <pack J[ Nea> ] [ Concel |
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- when drivers are installed, the corresponding message and Bluetooth icon will
appear in the screen:

j,} Found New Hardware b

Your new hardware is installed and ready to use.

- activate IKD.
- click right mouse key on the Bluetooth icon and select Add Bluetooth device

&dd a Bluetookh Device

Show Bluetookh Devices

Send a File
Receive a File

Jnin a Personal Area Mebwork,

Open Bluetookh Setkings

Remove Bluetooth Icon i

- Then Bluetooth installation wizard will start working:

Add Bluetooth Device Wizard [Z|

wWelcome to the Add Bluetooth
Device Wizard

Before proceedng, refer to the “Bluetooth” section of the
device documentation. Then set up pour device so that your
computer can find it

- Tum it on

- Make it discoverable [visible]

- Give it a name [opbonal]

- Press the button on the bottom of the device
[keyboards and mice only]

g Add only Blustooth devices that vou trust.

- tick the Device is installed and ready for connection
- select Further for search
- when the search is competed, the wizard will show the devices found:

Add Bluetooth Device Wizard r’z

Select the Bluetooth device that you want to add. 9‘9

g RFS05 02709

j/ IF you don't see the device that you want to add, make sure that it i

tuned on. Follow the setup instructions that came with the device,
and then cick Seaich Agan ottchApel
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- select the required device, press Further and type access key (Pin). The key
for each device consists of 4 symbols and is set based on the profilometer se-
rial number. For example, if the profilometer number is 00810, then Pin=0080,;
01309 - Pin=0139, etc.

Add Bluetooth Device Wizard 3

Do you need a passkey to add yowr device? 9‘0

To answer this quastion, refer to the "Blustooth” section of the documentation that came with
your device. |f the documentation specifies a passkey, use that ane.

(O Choose a passkey for me
() Use the passkey found in the documentation:
(3) Let me choose my own passkey: 0279

(O Don't use a passkey

i‘gYwﬁwddwwsweam.whsmmdmndwtm.\%
recommend using & passkey that is 8 to 16 digits long. The longer the passkey, the
mare secure it wil be.

[<Back J[ New> | [ Cancel

press Further and continue installation process.

- when required drivers are installed, the Bluetooth device will give a message
with COM-port (outgoing) which should be opened for connection with
profilometer during calibration or for controlling profilometer by PC. In this case,
the port is COM20:

Add Bluetooth Device Wizard X

Completing the Add Bluetooth
Device Wizard

The Bluetaoth device was successfully connected to pour
computer. Y'our computer and the device can communicate
whenever they are near each other

These are the COM [sernial] ports assigred to your device.
Outgoing COM part:  COM3
Incoming COM poit:  COM4

Leam more about Blustooth COM ports.

To close this wazard, chck Finish

14. Testing and calibration

We can supply the profilometer complete with an FDRF432.10 (Figure 1A) calibration-
brake-disc simulation unit and F506Calibr calibration program that are designed for
periodic testing and self-calibration of the profilometer in case of unsatisfactory testing
results

14.1. Preparation for testing/calibration

- install the RF506Calibr program.

- install Bluetooth-connection between the scanning module and PC as
described in par. 13

- adjust the profilometer to the calibration-wheel simulation unit - Fig.1
run RF506Calibr program
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% RF506 M= x|
Device type S non
Humber COM
Device modificatior non SR
com1l -
Sernal number non
Measuring range non -
Disk1
Mo ] moen | s0f
M [ miewn J .
soo - -
Disk2 4000
1500
(A N
2000
Mo [ ] moon
25004 "
30004
[v Calibv tabde S0
4000
s
o =
5500
Fead Table 6000 - g 3
0 10000 20000 30000 40000 S0000 60000 70000 80000 90000 100000 110000 120000 130000 140000 15000C
W Auto angle
I Compare
o 10000 20000 30000 40000 S0000 6OOO0 70000 SOO000 S0O000 100000 140000 120000 130000 140000 15000C

Parameters Pmﬂel

0%

- select the required port

Humber COM

COM1| |~

COmM1
COM2
COM3
COM4
__{More COM

- press “Parameters” button

Other COM port

Select COM port

12

o]

Cancel |

to connection

Time of microstep

Diskr

435

A RFS06 212 M=%

Device type z 56

Humber COH <b Da ¥

Moe COM | =
Sernial number 212 - -
Measuring range 7 l ) Parameter: I I @ Ext J
FParameters 1:
Final position of scanning kil
Time of microstep A 8
Diskr 4%
Parameters 2:
Initial position of scanning 5
Final position of scanning ; |00

] &

Parsmeters iPm'lu i
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- to measure the profile press Measure button. The display will show measured
profiles after measurement has been taken

[ =0l
&0 7 =1 5 |
v R Ny
Saned nemher nez 2 - -
s 4 Camre=_1 [ i
Dk
e o - el
v [ | o 1
-
Dk 100
™ 4 o 1900 |
M I= ] e e 81|
ame | |
L ARR
Lol ol amm| |
= Cabasher L] 1
= s 1
— 000 [t —_—
[ T ™
T AN 0N 0N MOD B8 N0m NOD 0D M0 SO0 SAD WM S0 MO0 NE0 WON D WD SO INMD (EXE NDMD 1SS BN (SON 10N BN MGED MEED 1m
™
a0
o | = p—t—
) I
Cp— - 1
= FeCaudne ko t
20
15 1
200
™ i
== s | |
-
.
-
T fam om AE maN B8 moR MEn @06 4 W0 Ben man S0 WaN ME0 W06 MGD WO M0N0 (0N 1000 180 A0 (00 0 1m0

- to compare with the reference profile, tick the Compare checkbox.

|y mrs0e n7 =6
e e N

Dwrace modicaton 13} —a

Ters nwrher n — -

. : Cames ] [aw
=

- [ | 00

- =

-

Duk? 18-

e 4 s 1400

AR — 200

B 40D 0EN HOD MON 0N WD NED M0E A DN0 HED W00 M TED M0 DE0 MO0 WOD 0N WO (SED HOMD 1508 INED SO0 NN 1M MG M0 MO

B 40 0N MKE BON M0H WOB NED M0 KNI DN0 HED W0 S0 THEN M0 OE0 SN0 @O0 S0 M0N0 SEE NDEE 1SME 1HE0 00 VO 1S A0 M a0

- The deviation of measurements from the ethalon will be automatically calcu-
lated:

Dizk1

Min micron
I ax TRICTON
Disk2

Iin Tnicron
P ax micron
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14.2. Calibration

15.

16.

R 9
_ _ 5
I Oe - O

For calibration:
Ful fill pointy .14.1

Press Calibration - 5 Callration . After scanning the program forms
calibration table and Save Table button begins available Save table -
Save Table

To save the table press Save table.

Please wait the end the table downloads into the memory. It takes sufficiently
large time. Don’t make any manipulations with profilometer during this time.

146.%

10 135

114

135 .o

286

Figure 1A

Charging of built-in accumulator battery

- Switch off PDA (laser module).

- Connect charging device and PDA (laser module)

- Connect charging device and 220V.

- Time of charging of DRD—5 hours (until red LED is OFF), laser module —
4 hours (until green LED is lit).

- Disconnect charging device and 220V
Disconnect charging device and PDA (laser module)

ATTENTION please follow the sequence of this points.

Warranty policy

Warranty assurance for the laser profilometer FBD Profile Gauge - 24 months from
the date of putting in operation; warranty shelf-life - 12 months.
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17. Annex 1. Measurement instrument for railway transport

Laser wheel profilometer. FDKP Series

A laser profilometer is designed for the measuring of:

- wheel flange height;

- wheel flange thickness;

- wheel flange slope;

- full profile scanning and analyze of wheel rolling
surface;

- maintaining of electronic wear data base;

- control of tolerances and sorting in the course of
checkup, examination, repair and formation of railway
wheel sets;

Measurements are made directly on rolling stock without
wheel set roll-out;

Back-to-back distance measuring gauge. FDIMR Series

The device is designed for:
. measuring back-to-back distance of railway, metro and
tram wheels in the course of checkup, examination,
repair and formation of wheel sets;

Measurements are made directly on rolling stock without wheel
set roll-out

Portable laser rail profilometer. FPRP Series

The main functions of FPRP are:
) . obtaining the information on the cross-section profile of

5

the working railhead surface;
. full profile scanning and analyze of the railhead acting
face;
. visualization of the combined graphical images of
actual and new cross-section railhead profiles on the
display of system unit;

Wheel diameter measuring gauge. FDK Series

Electronic gauge is designed for measuring wheel rolling
circle diameter of railway, metro and tram wheel sets.

Measurements are made directly on rolling stock without
wheel set roll-out.
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