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1. Safety precautions

e Use supply voltage and interfaces indicated in the system specifications.

¢ In connection/disconnection of cables, the system power must be switched off.
e Do not use the system in locations close to powerful light sources.

e The system must be grounded.

2. CE compliance

The system has been developed for use in industry and meets the requirements
of the following Directives:

e EU directive 2014/30/EU. Electromagnetic compatibility (EMC).

e EU directive 2011/65/EU, “RoHS" category 9.

3. Laser safety

The sensors make use of c.w. 660 nm wavelength semiconductor lasers.
Maximum output power is 1 mW. The system belongs to the 2 laser safety class
according to IEC/EN 60825-1:2014. The following warning label is placed on the system
body:

~N

LASER RADIATION

DO NOT STARE INTO BEAM
Output <ImwW

Wavelength 660nm

CLASS 2 LASER PRODUCT
IEC/EN 60825-1:2014

N _J

The following safety measures should be taken while operating the system:
¢ Do not target a laser beam to humans.

¢ Avoid staring into a laser beam.

¢ Do not disassemble the system.

4. General information

The system is designed for non-contact measuring of inner diameter of
cylindrical and taper pipes, gun barrels. The system is used on the production line as the
quality control tool.
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5. Basic technical data

Parameter Value
Diameter measurement range, mm 65...115
Measurement accuracy, um 125
Light source red semiconductor laser,
660 nm wavelength
Output power, mW <1
Laser safety class 2 (IEC60825-1)
Output interface Ethernet
Power supply, V 9...36
Power consumption, W 7
Environmental resistance Enclosure rating IP67
Vibration 20 g/ 10...1000 Hz, 6 hours for
each of XYZ axes
Shock 30g/6 ms
Permissible ambient light, Ix 30000
Relative humidity, % 5-95 (no condensation)
Operating ambient temperature, ° 0...+45
C
Storage temperature, °C -20...+70
Housing material aluminum
Weight (without cable), gram 1000

NOTE. Technical characteristics of the system can be changed for a specific
task.

6. Example of item designation when ordering

RF040-Dmin/Dmax

Symbol Description
Dmin Minimum measurement diameter, mm
Dmax Maximum measurement diameter, mm

Example: RF040-65/115 — Multisensor Inner Diameter Measurement System RF040, measurement range
-65...115 mm

7. Structure and operational principle

Operation of the system is based on the hole surface coordinates measurement
by point laser triangulation sensors.

The system contains 3-6 point laser triangulation sensors located
circumferentially in one housing at known fixed angles (see Figure 1).

Figure 1. The system with six laser sensors
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The system operates as follows.

The measurement system is inserted into the pipe and moved by translation
module to the definite position. Laser sensors measure distances to the inner surface.
Software calculates inner diameter of the pipe.

Overall and mounting dimensions are shown in Figure 2.
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Figure 2. Overall and mounting dimensions

8. Overall demands for mounting

The system is positioned so that the object under control has to be placed within
the working range of the system.

ATTENTION!
The system must be grounded — static electricity may cause the failure of electronic
components.
9. Cables
9.1. Power cable
100 _mm 1
7
Power U+ (\ red o {\ Power U+
il X1
/| o
white | ] IN 7 e 7
Power U- brown | | Power U- 2//0 o O\\5
green i i Data+ 3“000}}5
I -
|| 4
yellow || Data-
I
| |
gray || and
pink | ] AL
blue Il usl

Designations:

X1 Binder 712 99 0426 10 08
1 Cable UNITRONIC LIYCY 8x0.14
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Assignment:
Pin number Assignment Wire color Note
8 Power U+ Red Power supply: 9...36 V
2 Power U- Brown Power consumption: 7 W
1 IN White
3 Data+ Green
4 Data- Yellow
5 Ground Gray
6 AL Pink
7 U/l Blue

9.2. Ethernet cable

X1 TX+ /\ white-orange {/
! TX- orange [
; RX+ white-green [
||
3 RX- green || RX- 4(( e » 1 TX+
\]/ | axe 3 )2 1
X2
Designations:
X1 RJ-45
X2 Binder 712 99 0409 10 04
1 ETHERNET FD P CAT. 5E 2X2XAWG26/19
Assignment:
Pin number Assignment Wire color Note
1 TX+ White-orange Transmit data Ethernet +
2 TX- Orange Transmit data Ethernet -
3 RX+ White-green Receive data Ethernet +
4 RX- Green Receive data Ethernet -

10. Network setting

All systems are shipped with the following default network configuration: IP
address of the system — 192.168.0.3.

Configure your PC's network card in the following address space: 192.168.0.X.
Connect system directly to PC or through network switch.

11. Indended use

11.1. Preparation for use

The preparation involves the following steps:
e Visual inspection.

e Installation and connection.

e Switching the system.

e Calibration.
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11.1.1. Visual inspection

e Check the system for completeness and absence of damage.
e Check the cables and ground wire.

e Check the condition of output windows and, if necessary, wipe them with a soft
cloth.

11.1.2. Installation and connection

e Install the system on a robot or linear translation module (NOTE: as an option,
the system can be fixed and the robot sets the object in control position).
e Make electrical connections (see Par. 9).

11.1.3. Switching the system
Feed power to the system —9...36 V.

11.1.4. Calibration

Calibrate the system according to Par. 12.4.2.
The system has to be calibrated only once, there is no need to repeat the
calibration process.

11.2. Operating the system

The measurement process is fully automated and operation of the system is
reduced to the work with the software.

12. Service software

12.1. General information

The service software is intended for:

e Testing and demonstration of the work of the system.
e Setting parameters.

o Calibration.

The service software includes:

e SDK library.

e RF040 Test Program.

12.2. System requirements

e Operating system Windows 7 and later.
e Microsoft Visual C++ Runtime Redistributable for Windows 64-bit. Shipped
with the package (you need to run vcredist_x64.exe).

12.3. SDKlibrary
SDK contents:

File Description
rf040.dll Dynamic-link library.
rf040.h C header file. Refer to this file to understand the SDK functions. There is the detailed
description for each of them.
rf040.lib LIB file to link DLL to the project.
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SDK usage scenario:

Step Description
1 Call connect () to connect to the system.
2 Call switchSensor (true) to switch on the system.
3 Call calibrate () torun the calibration, or getCalibratedMeasures () to get
calibration data.
4 Call getMeasures (result array) to run the measurement process.
5 Call switchSensor (off) to switch off the system - optional.
6 Call disconnect () to disconnect from the system - optional, called from destructor.

12.4. RF040 Test Program

12.4.1. Connection

When you start the program, it searches for devices connected. If the network
settings of your PC are correct, the program will establish connection with the system.

12.4.2. Calibration

It is necessary to calibrate the system before you start the measurement
process. The system has to be calibrated only once, there is no need to repeat the
calibration process.

The system is calibrated using the calibration ring, the diameter of which is set
programmatically by the "param DO" parameter.

When you see the message "Place ring #0 and press enter”, place the
calibration ring and press the Enter key in order to start the calibration process.

The calibration is performed for 10 positions. So, it's necessary to press the
Enter key 10 times and to change the position of the calibration ring every time before
you press the Enter key.

NOTE. The distance from the calibration ring inner surface to the system
housing must not be less than 6 mm.

- @ Terminal

Place ring #0 and press enter:
Press ENTER to measure ring #0 in position #0

OK: 0.262451 2.27051 4.52576 4.36554 2.15912 0.157166
Press ENTER to measure ring #8 in position #1

OK: 1.09253 2.68707 3.94897 3.43628 1.87988 0.726318
Press ENTER to measure ring #0@ in position #2

Got invalid result (too close to some eye)
5] 2.41699 4.96063 4.61426 1.96686
Retry? (Y/n):
OK: 0.382996 2.56958 4.61731 4.14734 1.84631 0.112915
Press ENTER to measure ring #0@ in position #3

OK: 0.837708 2.72217 4.26178 3.65753 1.80206 0.42572

Press ENTER to measure ring #0® in position #4

OK: 1.0849 3.03345 4.3045 3.39355 1.48163 0.387573
Press ENTER to measure ring #0 in position #5

OK: 1.62234 2.565 3.96423 3.55072 1.97144 0.674438
Press ENTER to measure ring #0 in position #6

OK: 2.15912 3.09448 3.26996 2.40021 1.56097
Press ENTER to measure ring #8@ in position #7

OK: 1.85699 3.74146 4.19464 2.61993 0.857544 0.437927
ENTER to measure ring #© in position #8

OK: 1.39008 3.27911 4.22821 3.10669 1.24969 0.430298
ENTER to measure ring #8 in position #9

2.04926 3.01208 3.26538 2.48566 1.62659 1.3443
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12.4.3. Measurement

When the system is calibrated, you can start the measurement process.
Press the Enter key in order to perform the measurement. The program will

show the calculated values:

values: 11.015320

Diameter == 89.901

2D Points:

11.0153 @
L9911 33.7192
. 7618 32.8041
.0119 -12.6086
.0729 -45.1754
.2586 -44.5813

13.

12.460327

13.856506 13.667297

Radiuses:44.9755

Warranty policy

12.127686
44.9614 44.9159 44.9729 44.9671 44.9101

10.820007

Warranty assurance for the Multisensor Inner Diameter Measurement System
RF040-65/115 Series — 24 months from the date of putting in operation; warranty shelf-

life — 12 months.

14. Revisions
Date Revision Description
15.09.2017 1.0.0 Starting document.
15. Distributors
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Fax: +49 5767 93004
finger@finger-kg.de
www.finger-kg.de

INDIA

Influx Big Data Solutions Pvt

Ltd

No:2, Krishvi, Ground Floor,

Old Airport Road, Domlur,
Bangalore - 560071, India

Tel: +91 73 37748490

Tel: +91 94 48492380
milan@influxtechnology.com
support_india@influxtechnology.com
www.influxtechnology.com

ISRAEL

Nisso Dekalo Import
Export LTD

1 David Hamelech Street
Herzlia 46661 Israel

Tel: +972 99577888

Fax: +972 99568860
nissodekaloltd@outlook.com
www.fly-supply.net
www.aircraft-partsupply.com

LATVIA

FoodLab OU

Haabersti linnaosa, Astangu tn 52
13519 Eesti, Tallinn, Estonia

Tel: +372 56363110
foodlab.ee@gmail.com

MONTENEGRO

ASCO RAIL sp. zo.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 23045 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

GERMANY

ALTHEN GmbH MeR- und
Sensortechnik
Dieselstrasse 2, 65779
Kelkheim, Germany

Tel: +49 06195 7 00 60

info@althen.de

www.althensensors.com/de/

INDIA

Paragon Instrumentation
Engineers Pvt. Ltd.

RAILWAY INSTRUMENTS ONLY
200, Station Road,

Roorkee, 247 667, India

Tel: +91 1332 272394
tanuj@paragoninstruments.com

HUNGARY

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

INDONESIA

PT. DHAYA BASWARA
SANIYASA

Botanic Junction Blok H-9 NO. 7
Mega Kebon Jeruk, Joglo
Jakarta,11640, Indonesia

Tel: +62 21 2932 5859
management@ptdbs.co.id

www.paragoninstruments.com

ITALY

FAE s.r.l.

Via Tertulliano, 41
20137 Milano, ltaly
Tel: +39 02 55187133
Fax: +39 02 55187399
fae@fae.it

www.fae.it

LUXEMBOURG

Althen Sensors & Controls
BV

Verrijn Stuartlaan 40, 2288 EL,
Rijswijk, Leidschendam

The Netherlands

Tel: +31 0 70 392 4421

Tel: +31 0 61 396 7830

Tel: +31 0 64 323 8393
sales@althen.nl

info@althen.nl

www.althensensors.com
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Tokyo Instruments, Inc.
6-18-14 Nishikasai, Edogawa-ku,
Tokyo, 134-0088 Japan
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ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

SOUTH KOREA

PROSEN. CO.,LTD

M-1001, Songdo techno park IT
center, 32, Songdogwahak-ro,
Yeonsu-gu, Incheon, 21984,
Republic of Korea

Tel: +82 32 811 3457

Fax: +82 32 232 7458
trade@prosen.co.kr

WWW.prosen.co.kr

SWEDEN

Kvalitest Industrial AB
EXCEPT FOR RAILWAY
INSTRUMENTS
Ekbacksvagen 28,

16869 Bromma, Sweden
Tel: +46 0 76 525 5000
sales@kvalitest.com
www.kvalitest.com
www.kvalitest.se

PERU

Verne Peru S.A.C.
Las Codornices 104,
Surquillo, Lima, Peru
Tel/fax: +51 992436734
info@verne.cl

www.verne.cl

PORTUGAL

Campal Inovacoes
Ferroviarias Lda.

Lagoas Park, Edificio 7, 1° Piso
Sul, 2740-244 Porto Salvo, Oeiras,
Portugal

Tel: +351 21 584 4348
campal@campal.pt
www.campal.pt

SLOVENIA

ASCO RAIL sp. z 0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

SPAIN

IBERFLUID Instruments S.A.
C/ Botanica, 122, 08908
L'Hospitalet de Llobregat
Barcelona

Tel: +34 93 447 10 65

Fax: +34 93 334 05 24
myct@iberfluid.com
www.iberfluid.com

SWITZERLAND

ID&T GmbH
Gewerbestrasse 12/a

8132 Egg (Zurich), Switzerland
Tel: + 41 44 994 92 32

Fax: + 41 44 994 92 34
info@idtlaser.com
www.idtlaser.com

POLAND

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

SERBIA

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

SOUTH KOREA

BS Holdings
B-201,Wonpogongwon 1ro,

59 Danwon-gu, Ansan-si,
Gyeonggi-do 15455, Republic of
Korea

Tel: +82 31 411 5011

Fax: +82 31 411 5015
bsh5011@hanmail.net
www.lasersolution.co.kr

SWEDEN

BLConsult

Ryssbalt 294,

95 291 Kalix, Sweden
Tel: +46 70 663 19 25
info@blconsult.se
www.blconsult.se

THAILAND

Advantech Solution Co., Ltd.
20/170 Motorway Rd.,

Kwang Pravet, Khet Pravet,
Bangkok, Thailand 10250

Tel: +662 1848705

Fax: +662 1848708
sales@advantechsolution.com
www.advantechsolution.com
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Multisensor Inner Diameter Measurement System. RF040-65/115 Series

§§ Sensors & Instruments

TURKEY

MAK Elektronik Malzeme
Analiz ve Kalite Kontrol
Cihazlari Dis Tic. Ltd. Sti.
Cenap Sahabettin Sokak, No:39,
34718 Kosuyolu - Kadikoy /
Istanbul - TURKEY

Tel: +90 216 402 10 34

Fax: +90 216 402 10 35
ulastac@metalografi.net
www.makelektronik.com.tr

UNITED KINGDOM,
IRELAND

Althen UK
Northamptonshire
United Kingdom

Tel: +44 0 7823 921427
t.stoyles@althen.co.uk
www.althensensors.com
www.althencontrols.com

USA, CANADA, MEXICO

International Electronic

Machines Corporation
RAILWAY INSTRUMENTS ONLY
850 River Street, Troy,

New York, USA

Tel: +1 518 268-1636

Fax: +1 518 268-1639
marketing@iem.net

www.iem.net

TURKEY

TEKMA Miihendislik A.S.
Cevizli Mh. M. Kemal Cd.,
Hukukgular Towers,

A-Blok, No: 66-A/39

Kartal - Istanbul

Tel: +90 216 970 1318

Tel: +90 850 840 2334
info@tekma.eu

www.tekma.eu

USA

Althen Sensors & Controls
2531 Bradley St., Oceanside, CA,
92056, USA

Tel: 858 633 3572
r.ream@althensensors.com

UKRAINE

KODA

Frunze st. 22, 61002,
Harkov, Ukraine

Tel/Fax: +38 057 714 26 54
mail@koda.com.ua
www.koda.com.ua

USA, CANADA, MEXICO

Acuity Products of Schmitt
Industries, Inc.

2765 NW Nicolai Street
Portland, OR, 97210, USA

Tel: +1 503 227 7908

Fax: +1 503 223 1258
sales@acuitylaser.com
www.acuitylaser.com
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