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1 Safety Instructions

1.1 Description conditions
a) High danger of health injury or loss of life

Danger

This symbol refers to high risk for persons to get health injury or loss of life. It has
to be followed strictly.

b) Risk of damage of machines

A Caution

This symbol refers to informations, that, if ignored, could cause heavy mecanical
damage. This warning has to be followed absolutely.

¢) Note for proper function

5 Note

This symbol refers to an important information about proper use. If not followed,
malfunction can be the result.

1.2 List of safety instructions

A Proper function of the Tension Measuring Amplifier is only guaranteed with the
recommended application of the components. In case of other arrangement,
heavy malfunction can be the result. Therefore, the installation instructions on the
following pages must be followed strictly.

A Local installation regulations are to preserve safety of electric equipment. They
are not taken into consideration by this operating manual. However, they have to
be followed strictly.

A Bad earth connection may cause electric shock to persons, malfunction of the
total system or damage of the electronic unit! It is vital to ensure that proper
earth connection is done.

A Improper handling of the electronic boards may cause damage to the fragile
equipment! Don’t use rough tools such as screwdrivers or pliers! Operators
handling the electronic boards must wear a well earthed bracelet in order to
discharge static electricity.

2 Product Description
2.1 Product Range

The tension measuring amplifier series EMGZ309 is available in two versions:
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e EMGZ309._ with standard analogue outputs

e EMGZ309._.EIP with analogue outputs and integrated EtherNet/IP interface
Both versions are available in three different housing / mounting options:

e EMGZ309.R rail mount housing
e EMGZ309.S panel mount housing

e EMGZ309.W wall mount housing
For mechanical dimensions refer to charter 10.

2.2 Block Diagram

1 or 2 -
force sensors |

Offset Gain Lowpass i 0/4..20mA
A D '
o == 2 e AN e 4 |
,0...10V
TXD+ '
TXD— 5 Ethernet +15—= :
RXD+ ©  Interface jrgnt\ﬁ D(g 4A
RXD— | _l__j = | C
.- - _ _ _ _ _ N
Fig. 1: Block diagram EMGZ309 Tension Measuring Amplifier E309011e

2.3 System Description EMGZ309

The digital tension measuring amplifiers EMGZ309 are suitable for tension
measurement with all FMS force sensors. The amplifier can handle 1 or 2 force
sensors. Three different analogue output modes can be selected (0...20mA,
4...20mA or 0...10 VDC). As a plug & play unit the setup through the operating
panel is straightforward and quickly accomplished. Alternatively, more advanced
users can access all the internal parameters through a laptop or local PC via a web

browser. That allows a fine tuning of the amplifier even to the most demanding
system requirements.
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FB Force sensor EMGZ309
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L — Control
005 or
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4

Force sensor
Analogue Output

Tension Feedback

Fig. 2: System Configuration EMGZ309 Amplifier using the analogue output
E309019e

2.4 System Description EMGZ309._.EIP

The amplifier EMGZ321._.EIP offers in addition to his standard features the
possibility to be used as an EtherNet/IP device in a corresponding network.
EtherNet/IP bases on the Ethernet TCP/IP and the UDP technology as well as on
the CIP (Common Industrial Protocol). The amplifier can be embedded in a
standard Ethernet infrastructure. The EMGZ309.EIP offers a EtherNET/IP data
transfer rate with 2 2ms. It allows the measurement of web tension and its
transmission over Ethernet to a controller in real time. Configuration of the
amplifier takes place either over the EtherNet/IP, a web browser or over the
operating panel.

EMGZ309.EIP
Fg Force sensor Machine
—p > Control
® / or
Etheer PLC

Ethernet

Force sensor
other

EIP devise

Fig. 3: System Configuration EMGZ309.EIP integrated in EtherNet network E309020e
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3 Quick Installation Guide

In a Plug & Play configuration the set-up of the EMGZ309 and force sensor is limited
to only the offset compensation and the calibration.

3.1 Preparations for Set-up

1. Read the Operation Manual of your force measuring sensors
2. Check your requirements such as:
- Display unit of nominal force
- additional output configuration 0...10V or 0/4... 20mA on display
3. Draw the wiring diagram for your configuration (ref. to 3.5 “Wiring the Amplifier”)
4. If required, determine special parameters (ref. to 8.2 “Parameter List”)

3.2 Installation Procedure

1. Mount your force maesuring sensors to the machine frame

2. Wire the Force Measuring Sensor(s) (ref. to Fig. 4)

3. Connect the amplifier to the power supply. The power supply voltage must be in
the range 18 to 36V DC.

4. Perform offset compensation and calibration (ref. to chapter 4.5 to 4.9)

5. If required, do additional settings (ref. to 8 Parameterization over Operating
Panel”)

6. Integration of amplifier in an Ethernet network and PLC (see chapters 5.3 and 6)

3.3 Installation and Wiring

A Caution

In order to improve the natural convection and keep the temperature of the
amplifiers that are mounted in a cabinet, to a minimum, a distance of at least
15mm (0.6”) between the devices must be kept.
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A Caution

Proper function of the Tension Measuring Amplifier is only guaranteed with the
recommended application of the components. In case of other arrangement, heavy
malfunction can be the result. Therefore, the installation instructions on the
following pages must be followed strictly.

A Caution

Local installation regulations are to preserve safety of electric equipment. They are
not taken into consideration by this operating manual. However, they have to be
followed strictly.

3.4 Mounting the Force Sensors

Mounting of the force sensors is done according to the FMS Installation manual
which is delivered together with the force sensors.

3.5 Wiring the Amplifier

One or two force sensors can be connected to the measuring amplifier. When
using two force sensors, the sensors are internally connected in parallel. The
output signal of the measuring amplifier will then correspond to the average value
of the two sensors. The connection between force sensors and measuring
amplifier has to be done using a 2x2x0.25mm?2 [AWG 23] shielded twisted-pair

cable
\ﬁ_\
- = Force Sensor 2
S o S N - Excitation [ B/2[ ]
g c g - Signal 1 ob/4
O signal XX_@A‘@
o ) :Excjaion_ 7 C_'Zc/j ]
DOl i
Shield
DO m@ Force Sensor 1
Mi12 RS " (y-Excitation o [8/2f ]
- Signal D/4
nn }( i + Signal Q! 3&'@
EMGZ309.W - | *Eelation LA
M12 plug I Earth / Ground ' '
D-coded | GND Supply
+24VDC Supply
Fig. 4: Wiring Diagram EMGZ309.EIP EMGZ_309_BA_Manual.ai
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Signal |Name EIA T568B Pin RJ45 |Pin M12
TD+ Transmission Data + WH/OG 1 1

TD- Transmission Data - 0OG 2 3

RD+ Receive Data + WH/GN 3 2

RD- Receive Data - GN 6 4
Ethernet connectors EMGZ_309_BA_Manual.ai

A Caution

Bad earth ground connection may cause electric shock to persons, malfunction of
the total system or damage of the electronic unit! It is vital to ensure that proper
earth connection is done. The cable must be installed separate from power lines

g Note

The shield should be connected only to the electronic unit. On the force sensor side
the shield should stay open.
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4 Configuring the Amplifier

The amplifier EMGZ309._.EIP can be configured over the operation panel (chapter
8), over a PC (web interface, chapter 9) or over EtherNet/IP. The basic
configuration is performed over the operation panel.

4.1 Power up the EMGZ 309._.EIP

1. Connect the first force sensor (see Fig. 4 Wiring Diagram EMGZ309)

2. Check whether applying a force in measuring direction (in the direction of the red
point) on the first sensor results in a positive output signal. If not, exchange the
two signal wires of the corresponding force sensor (terminals 12/13).

3. If applicable, connect the second force sensor.

4, Check whether applying a force in measuring direction on the second sensor
results in a positive output signal. If not, exchange the two signal wires of the
corresponding force sensor in the terminal block (terminals 22/23)

4.2 Operating Panel

FMs _.,
Tension
198 N
>0< Cal PARA
Fig. 5: Operating Panel EMGZ309.W.EIP E309007e

The keys on the operating panel have the following functions:

Key Key Function
@@ Change the selections or increase / decrease the values

@ Enter

Enter Offset Compensation Procedure. Press the two keys at

>0< +PARA the same time for longer then 3 sec.
Cal + PARA E.nter Calibration Procedure. Press the two keys at the same
time for longer then 3 sec.
PARA Enter the Parameter Setting Mode. Press the key at the

same time for longer then 3 sec.
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4.3 Change the Measuring Units

The default tension measuring units is N (Newton). The user can, however, select
another unit before the calibration process. To select the units of measure, follow
the steps below:

1. Hold the PARA key until the display changes to [Dis. Filt]
2. Scroll the menu by pressing the @ key until the display shows [Unit]

3. Press the @ and the word [Unit] will start flashing indicating that the unit of
measure can now be changed.

4. With every press of the @ @ keys the display will change from N, kN, then
to Ib, g, kg.

5. Stop at the desired unit and press the @ again to confirm the selection.

6. Press the PARA key for longer then 3 sec. to save the setting and return to the
Operating State. Or if no action is taken after 30 seconds, the value will be
stored in the system automatically.

4.4 Change the Device Mode

The EMGZ309 amplifiers have two Device Modes:
e Display of Force Gauge: Tension data are displayed in a force unit
e Display of Voltage Gauge: Tension data are displayed in Volt (V)

1. Go to Parameter Selection Mode (press PARA key longer than 3 sec).
2. Go to Parameter [DevicMod]

3. With the key @ select desired Device Mode [ForcGaug] or [VoltGaug] and

confirm selection with the key .

& Note

Each change of the Device Mode requires a re-calibration of the system (see
chapter 4.8).

4.5 Offset Compensation

With the Offset Compensation you can compensate the roller weight. It is always
performed before the calibration. The Force Measuring Sensor should not be
loaded while the Offset Compensation is being done. There are two possible ways
performing the offset compensation.
A) Offset compensation over the operating panel (see chapter 4.5)
B) Offset compensation via EtherNet or a Web Browser.
For this method proceed to chapter 9.1 (Fig. 23).

4.6 Offset Compensation over the Operating Panel

1. Make sure the measuring roller is unloaded.
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2. Press the two keys >0< and PARA at the same time for longer then 3 seconds.
3. The display will show [Offset Complete] when the process is finished (see Fig. 6
State diagram offset compensation).

| Operation State i Parameter Selection ! Parameter Change i
i state in which the i Selects parameter to i Parameter flashes indicating |
i system operates i be changed i it can be changed now. i
i press >3 sec ! ! ;
i | Operation | >0<+ PARA : | Offset | ;
|| State - | Complete i :
Fig. 6: State diagram offset compensation EMGZ309014e

4.7 Calibration

By calibrating (setting the Gain), amplifier and
load cells are adjust so that the display gives
the actual tension value. The method uses a
defined weight (see Fig. 7). This method is the
preferred one since it delivers the most
accurate results.

measuring
roller

Fig. 7: Calibrating the
measuring amplifierC431011e

C Note

If the Device Mode is set to [VoltGaug], the force corresponding to the calibration
weight must be input in Volt (V) in the following calibration procedure. The
parameters System Force [SysForce] and Force at maximum output [F@OutMax]
won'’t be requested (see also chapter 9.3, section B).
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4.8 Calibration over the Operating Panel

1. Load a rope with a defined weight corresponding to your calibration force on
the roller. The roller configuration must correspond to the real configuration in
the machine (wrap angle, distance of the rollers etc.).

2. The calibration mode can be entered by pressing the two keys Cal and PARA at

the same time for longer than 3 seconds. Display changes to
The System Force [SysForce] determines the measuting SysForce
capability of your measuring roller. E.g. if two 500 N sensors are | 1000.0N

installed in the measuring roller, enter 2000N. If only one 500N sensor is
used, enter 500N (see 8.3 “Descriptions of Parameter”, [SysForce]).

3. The parameter [SysForce] flashes indicating that the force can now be
changed. Use @ @ keys to enter the system force.

4. Pressthe @ key to confirm your input. Display will change to | Calibra.
5. Enter the force corresponding to your calibration weight with the| 1000.0 N

®® ey
[

F@OutMax

6. Press the @ key to confirm your input. Display will change to 1000.0 N

—

7. With the parameter [F@OutMax] the force corresponding to the maximum
amplifier output (10V or 20mA) can be assigned (see 6.3 “Descrlptlons of

Parameter”, [F@MaxOut]). Enter the value with the keys
8. Press the @ key to confirm your input. Display will change to %allbra: .
The calibration procedure has been completed successfully. omplete

i Operation State | Parameter Selection i Parameter Change :
1 State in which the ! Selects parameter to ' Parameter flashes indicating !
| system operates i be changed 1 it can be changed now. i
i press >3 sec E i 3) |
i — Cal+ PARA | 5 (“sysForce @ ) ®~
1| Operation E : > 1000 N or i
1| State E i - —— J® i
i 5 | @ ® |
i : . Calibra. of !
: ! i 1 :
i | i 1000N" ® i
i E i @ v 3) E
i Calibra. | O F@OutMax 4) CoDr i
! i Complete | ! 1000ND ® i
i i ————— ]
Fig. 8: State diagram calibration EMGZ309015e

1) The display shows the unit of measure that was previously selected.
3) Permanent key pressing expedites the changing speed.
4) If the Device Mode [VoltGauge] is set, these parameters are deactivated
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5 Network Connection over EtherNet/IP

The amplifier EMGZ309._.EIP is able to communicate with other devices over an
Ethernet network. CIP (Common Industrial Protocol) is used as the protocol for the
data link. The amplifier acts as a so called “Producer” and the machine control (or
PLC) as the “Consumer”.

5.1 EtherNet/IP Specification:

Physical layer: Ethernet IEEE 802.3.

Transport protocol: TCP/IP und UDP

Standard: CIP IEC 61158

Conformity: CPF 2 (Communication Profile Family 2) IEC 61784-1

5.2 Amplifier Functionality over EtherNet/IP

Basically all functions for configuration and calibration can be performed over
EtherNet/IP. Furthermore, the measured tension values are cyclically propagated
over the network and made available to the Consumer (PLC).

5.3 Integration of EMGZ309._.EIP in an Ethernet Network

In order to integrate the amplifier in an Ethernet network and enable data transfer
over it following conditions must be fulfilled:

v An EMGZ309 amplifier with the option EtherNet/IP (EIP) must be used.

v/ The IP-Address must be assigned in the fix address block and must be
unambiguously. It may only exist once in the network.

v/ The network mask must correspond with the used device configuration.

If these prerequisites are given, the controller will recognise the amplifier as an
EtherNet/IP device in the network and be able to communicate with it. The
interface information for EMGZ309._.EIP is defined in an EDS-file. The EDS file is
only used as documentation and cannot be imported into RSLogix 5000.

EDS-files for EMGZ309._.EIP can be downloaded from the FMS webpage.

Ci Note

The device does not support the import of the EDS files. The import with
development software e.g. RSLogix5000 will generate error messages.

Utilize “Messages” to change parameter values of the device. Details are explained
in the sample file which is available for download on the FMS website.

5.4 Configuration of the Amplifier via EtherNet/IP

EMGZ309._.EIP may, but need not be configured via EtherNet/IP. The Amplifier
can be configured by means of a machine control unit. This unit is integrated in
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the same network. The communication between machine control and amplifier is
carried out with dedicated software (e.g. RSLogix5000 from Rockwell). Please
refer to the operating manual of the controller.

There are three possibilities to configure the EMGZ309._.EIP. If the method over
EtherNet/IP is used, the other two options (operation panel or web interface) are
still possible but not meaningful. The EtherNet/IP method has then always priority
and overwrites any other configurations set by the other two methods.

If the configuration over EtherNet/IP is selected then messages from the PLC to
the EMGZ309 must be used.

How the messages are used is described in the example project.

The example project EMGZ309_EIP_Example_Project_Vx.xx is available for
download on the FMS website.

@ Note

The configuration of the amplifier via EtherNet/IP must be used as commissioning
procedure. Continuously writing parameters on a cyclic base is not allowed and
will lead to communication problems and reduced the lifetime of the device.

5.5 Calibration over EtherNet/IP

Usually the calibration procedure for amplifier and load cells is carried out at the
commissioning of the machine. The two commands Offset and Calibration are
available for the calibration of the amplifier over EtherNet/IP. From case to case it
is to consider whether a calibration via web interface or operation panel is more
favourable. With difficult accessibility of the amplifier it might make sense to do
the calibration over EtherNet/IP.

6 Integration in an Allen-Bradley PLC

Following chapters deal with the integration and operation of the EMGZ309._.EIP
amplifier with an Allen-Bradley PLC. The project software RSLogix5000 from Allen-
Bradley is required to program the PLC. Furthermore, it is assumed that a
development system with PC and corresponding development software RSLogix
from Rockwell Automation is available and the programmer is familiar with these
tools..

6.1 Hardware Environment

The EMGZ309._.EIP must be connected to an Ethernet switch which in turn is in
the same network as the PLC. Only in this way a communication between
amplifier and PLC can take place. Several EMGZ309._.EIP amplifiers or other
ErtherNet/IP devices can be connected to the same network.
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6.2 IP Configuration

In an industrial environment the IP addresses are normally assigned fix to the EIP
devices. This holds also for the EMGZ309._.EIP amplifier that needs a fix IP
address in the network. The IP address configuration must take place before the
amplifier is integrated in a network. This is done over the operation panel or over
the web interface.

The procedures are described in the state diagrams chapter 8 (Fig. 18; 19) and

chapter 9 (Fig.31)

6.3 Integration in a Project

Before starting the development system RSLogix5000 the PLC and amplifier need
to be connected to the network and powered-up. Now a new project or an existing
project can be opened in RSLogix5000. Search in the tree structure Controller
Organizer for the listing Ethernet and make a right mouse click (see Fig. 10).
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EET:-RSLﬂgiI 5000 - EMGZ309_Test [1769-L23E-081]
Filz Edit “iew Search Logic Communicakions  Toaols  Window Help’

ol | &|fEi|] ol ] {
Offline . ™ RUM i e w3 . ]
Mo Forces b_| F Ok I_q])_l Fath: Iﬁ
Mo Edits L e

| = 170 _IJ ] 4@’

—|-5] Controller EMGZ309_Test
A Controller Tags
3 Controller Faulk Handler
3 Power-Up Handler
—- =] Tasks
= % MainTask
= ﬂ MainProgram
Iﬁ Program Tags
E:ij MainR.oukine
3 Unscheduled Programs
—]--£=] Motion Groups
3 Ungrouped Axes
3 add-on Instruckions
—|-45] Data Types
C3 User-Defined
+ Eﬁ Strings
C Add-on-Defined
+- @ Predefined

+- O Module-Defined L
3 Trends #
=5 1o Configuration l% i
=] % CompacktLogix5S5323E-0E1 Swskem g
ﬁl 1769-L253E-E1 EMGZ509_Test A .
=4 1769-L23E-QB1 Ethernet Port LocalENE (l"b

r

2 [ L

= CompacktBus Local
=5 Embedded IjO
ﬂ [1] Embedded IQ16F Discrete_Inputs . |
ﬂ [2] Embedded QBEL16 Discrete _Oukpuks
[ Expansion IO

Bus Size
H i 2 “'“.\_ a."_ AR "-\ - -.’u“h --'-\_\__\ —f e "‘\\_“F -._\._";o---""‘-""..\__‘% L .
Fig. 10: Controller Organisation E309021

In this example CompactLogixL23E-QB1B is used. If a different hardware is used,
one may find the listing Ethernet in another place. However, the principal approach
is always the same. After a right mouse click on Ethernet a dialog window will

open up. Left mouse click on New Module...and a new window will open up (see
Fig.11).
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Open plus-sign [+] in front
of Communications to
see all the other listings.

Select ETHERNET-
MODULE Generic
Ethernet Module and
confirm with OK.

Following window opens
up in which the Name
EMGZ309_91, the
Comm Format

Input Data - DINT and
the IP-Address (eg.
192.168.0.91) need to
be entered. On the
Connection Parameters
side the values
Input=100 with Size 5,
Output=101 Size leave
empty and

Il Select Module

Mod

Crescription ["endor

unications

- Digital
-Drives
-HMI

-

Find.. | AddFavorie |
By Categary | By Vendor J Favorites J
I Select Module e
I oduile: Description: \\endar

1785-ENETIA
1785-EWEE/A

1788 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley A
17838 10/100 Mbps Ethernet Bridge w/Enhanced Web Serv.. Allen-Bradley

1794-AEMT A 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
1794-AENTE 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
DrivelogixS730 Eth. .. 10/100 Mbps Ethernet Port on DrivelogixS730 Allen-Bradley
ETHERMET-ERIDGE  Generic Etherfet/IP CIF Bridge Allen-Bradley

allen-Eradiey

ETHERMET-MODULE  Generic Ethernet Module

EtherMet/IF SoftLogixS&00 Ethertet/ TP Allen-Bradley
PH-PSSCENAS& Ethernet Adapter, Twisted-Pair Media Parker Hannif
[+ Digital
[+ Drives
[+ HMI L
5
[ | 2
Find.. | AddFavarte |
B Categony By Vendor I Favortes J

o]

Cancel ] Help ‘

B Module Properties: LocalENB (ETHERNET-MODULE 1.1)

General | Connection | Madule Info |

Type: ETHERMET-MODULE Generic Ethernet Module
Wendor: Allen-Bradley
Parent: LocalENE
Marne: |EM GZ309 41 Connection Parameters
Agzembly
Description: Instance: Size:
Input: 100 15 _‘J: [32-hit)
Output:
C Format: {lrput Diata -0 E
e | —J Configuration; |102 4: [B-bit]

Address / Host Mame
+ |P Address: | 192 0168 . 0 . 9

’_

117

" Host Mame; l

Conf’guration=102 Wlth Status: Offline Ok | Cancel ‘ | Help ‘
Size 48 must be entered.  Fig. 13: New Module E309024
Confirm with OK
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The dialog window (Fig. 14) will open up. Here, one can enter the cycle time. This
determines how often the data will be propagated in the network. The minimal cycle
time is 2 ms. Default setting is 10 ms. Basically, the cycle time must be set so that
the maximum speed requirements of the system are fulfilled. A fast cycle time leads
to more data traffic in the network. That can create communication bottlenecks.
Especially when using several EMGZ309 amplifiers and other EIP devices in the
same network a well-balanced data speed is important.

[H Module Properties Report: PI1_00_Comm05 (ETHERNET-MOD ﬂ

General Connection® |M0dule Infol

Requested Packet Interval (RPI]: I 10.03: mz (1.0 - 3200.0 ms)
™ Inhibit Module

™ Major Fault On Contraller IF Connection Fails While in Fun Mode

™ Use Unicast Connection over EtherMet/|P

todule Fault

Statuz: Offline 0K I Cancel Apply Help
Fig. 14: Module Properties

Note

Untick the box ,Use Unicast Connection over EtherNet/IP*. The use of this feature
is not allowed as it will cause communication problems.
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6.4 Access to the Tension Values

After the integration of

Logix 5000 - EMGZ309_Test [1769-123E-QB1]

i

the amplifier in the \f dit Yiew Search Logic Communications Tools Window Help ¢

network the tension data &6/ & ‘[&le| | o #nla| e Vi@ ala %

are available in the iis E' FEEN '—#4 Paity [AB_ETHIP\152168 0,89 Backplzne = & j
. & ]

global input tags of the &  arj [ieti] 1k [ (o] ;

controller and that in the .
defined cycle time. In our <5 soaaecsiczag rex
’ g

(@) controller Tags

example the amplifier > Sk s [femn e 7] S | shonil -
was named EMGZ309. =z s e
The tension values can > - et 5
therefore be found under ~ =pcor = EMGZ10sk oot 4
the controller tags  “imtonimuons e e

"l\@ Data Types

EMstog_.' S>> S 8, User-Defined : + EMGZ30%1 Datal2] 454655/

EMGZ309:] Data Index O \ %E}Eﬁnﬁ:ﬁmd . i,

to 3. Where the values PRSI B -

are assigned to the Fig. 15: RSLogix E309026

indices as follows:

Index Value

0 inActualValuelnADC -> Raw digital actual value not filtered.

1 inActualValuelnN -> That is the actual value in Newton. This value
utilizes the output low pass filter.

2 inActualValuelnLb -> That is the actual value in Ib. This value utilizes
the output low pass filter.

3 inActualValuelnUnit -> That is the actual value in the configured unit.
This value utilizes the output low pass filter.

4 inStatus -> That is the status of the actual value. Bit O set:

mechanically overloaded; Bit 1 set: output underflow; Bit 2 set:
output overflow
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7 Operation

7.1 Operating the EMGZ309 via the operating panel
The EMGZ309 amplifier can go in 5 different states:

e Operation State: Amplifier operating

e Display Selection: Selection of force or output reading

e Offset Compensation: Automatic procedure to offset the roller weight
e Calibration State: Procedure to calculate the amplifier gain

e Parameterisation State:  Set or change parameters

When using the front panel, the user can toggle between these modes by pressing
a key or a combination of keys. Fig. 16 provides an overview about the different
Operation States and how to move from one state to the other.

3
up press >5 sec
®or ® PARA

v v v v

Display Value Selection Operation State Parameter Setting
Qutput Tension Dis.Filt
10.5mA 1000N ¥ 1.0 Hz
>0< Cal PARA »>0< Cal PARA >0< Cal PARA
F 3 F 3

press >3 sec press >3 sec
>0< + PARA | J Cal + PARA

Offset Compensation Calibration Procedure
Offset SysForce
Complete || 1000N 1

>0< Cal PARA >0< Cal PARA
Fig. 16: Top-level view of operation control E309013e

255) The display shows the unit of measure that was
previously selected.

7.2 Display Value Selection State

The EMGZ309 can display either a tension value or the amplifier output that is an
electrical unit corresponding to the measured tension.
A) For tension display following unit can be selected: N, kN, Ib, g, kg
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B) The amplifier output can be displayed in 0...10VDC, 0...20mA or 4...20mA

7.3 Displaying of Overload, Over and Underflow

In the Operation State the EMGZ309 ampilifier will indicate limit violations on the
display depending on the chosen unit:

Overload
1200.0 N

B) If the display was set to show the amplifier output, following messages will be

256) If a tension has been chosen, the reading on the
display at overload will be:

displayed:
At overflow: Out>Max or Out>Max
20.00 mA
At underflow: Out<Min or Out<Min
0.00 0.00V

Note

An overflow messages is caused by the maximum output value 10V or 20mA being
overshot. An underflow message is caused by the minimum value OV or 4mA being
undershot. The parameter [F@OutMax] can influence the overflow messages. If the
actual tension value overflows the value entered in [F@OutMax], an error message
will be displayed.
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8.1 Reset to Default Parameter Set

8 Parametrization via the operating panel

Factory settings of your EMGZ309 amplifier can be re-set either over the
parameter setting menu (see 8.3 “Description of Parameters”) or as shown below:

| Operation State
1 state in which the
i system operates

i while power-up

press >3 sec ®+ @

Parameter Selection
Selects parameter to

be changed

| Default

H

.| Resetto

' Parameter Change i
:’ Parameter flashes indicating !
! it can be changed now. i

i | Operation |, EMGZ309.
| | State " V XXX
Fig. 20: Reset to Default Parameter Set E309018e
8.2 Parameter List
Parameter Unit Min Max Default Remarks
Dis Filt. [Hz] 0.1 10.0 1.0
Out Filt. [Hz] 01 200.0 10.0
Unit 4 [-] N, kN, Ib, g, kg. N
SysForce 4) [N] D 1 100'000 1000
F@OutMax 4 [N] D 1 100’000 1000
Curr.Out mA 0...200r4...20 4..20
Offset [Digit] -8000 8000 o
Gain [-] 0.100 20.000 1.000
DevicMod [-] ForcGaug or VoltGaug | ForcGaug |Each parameter
change requires
re-calibration
Language [-] English or German English
Contrast [%] 1 100 65
Ethernet [-] On or Off On If Off, reduces
power
consumpt
IP Addr. [-] 0 255 192 Address to be
168 entered in 4
blocks
0
090

01.09.2020

23




Operation Manual EMGZ 309.EIP

FMS. )

Subnet [-] 0 255 255 Address to be
255 entered in 4
255 blocks
0
Default [-] No, Yes Yes

1) The display shows the unit of measure that was previously selected.
4) If the Device Mode [VoltGauge] is set, these parameters are deactivated

8.3 Description of Parameters

Display Filter

LCD: Dis.Filt

Use:

The display filter (lowpass) steadies the value shown in the display
when there is a high fluctuation of the force values. The parameter
Dis.Filt stores the cut off frequency of the filter. The lower the cut
off frequency, the more sluggish the display will be. The display
filter does not influence the output signal filter described in the
parameter Out.Filt (see below).

Par ter R
Unit = arameter Range Selection Default
Min Max
Hz 0.1 10.0 - 1.0

Filter Amplifier Output

LCD: Out.Filt

Use: The EMGZ309 contains a lowpass filter to prevent noise overlaying
to the output signal. This parameter stores the cut off frequency of
the filter. The lower the cut off frequency, the more sluggish the
output signal will be. The filter stabilizes the output signal in case of
highly fluctuating force values. This filter is independent from the
display filter (see above).

Parameter Range
Unit = g Selection Default
Min Max
Hz 0.1 200.0 - 10.0
Unit of Measure LCD: Unit

Use:

This parameter determines the unit system used.

C Note: By changing the units to Ib (pounds) the whole unit system will
change from metric to imperial units.

C If the Device Mode [VoltGauge] is set, this parameter is deactivated
Parameter Range
Unit - g Selection Default
Min Max
- - - N N
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kN
Ib

kg

System Force LCD: SysForce

Use: The System Force [SysForce] determines the measuring capability of
your measuring roller. E.g. If two 500 N sensors are installed in your
measuring roller, enter 2000N. If only one 500N sensor is used, enter
500N. If sensors with sheaves are used (e.g. RMGZ-Series), the
nominal force value (in our example 500 N) must be entered.

=

If the Device Mode [VoltGauge] is set, this parameter is deactivated

Parameter Range
Unit - & Selection Default
Min Max
N, kN, &, ,
kg, Ib D 1 100’000 - 1000
257) The display shows the unit of measure that was
previously selected
Force at max. Amplifier Output LCD: F@OutMax
Use: This parameter defines what force value (N, kN, Ib, g, kg) corresponds
to the maximum output of the amplifier (10V or 20mA).
&

If the Device Mode [VoltGauge] is set, this parameter is deactivated

P R
Unit = arameter Range Selection Default
Min Max
N, kN, g, : ]
kg, Ib D 1 100’000 1000

258) The display shows the unit of measure that was
previously selected

Current Output Selection LCD: Curr.Out
Use: This parameter selects the output signal of the amplifier..
Par ter R
Unit - arameter Range Selection Default
Min Max
4.20mA
- - - 4..20mA
0..20mA
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Offset Value LCD: Offset

Use: The value determined with the adjustment procedure Offset
Compensation is stored as a Digit value in the parameter Offset. The
offset value is used to compensate the roller weight (see 4.4 “Offset
Compensation”).

Parameter Range
Unit - g Selection Default
Min Max
Digit -8000 +8000 - o
Gain of Amplifier LCD: Gain

Use: This parameter stores the value determined with the Procedure
Calibration (see 4.7 “Calibration over the Operating Panel”).
Parameter Range
Unit - g Selection Default
Min Max
- 0.100 20.000 - 1.0
Device Mode LCD: DevicMod
Use: The Device Mode determines the functionality of the amplifier. If
[VoltGaug] is set, force values will be displayed only in Volt (V) or
mA. Force units won't be available.
C Each change of the Device Mode requires a re-calibration of the system
(see chapter 4.8).
Parameter Ran
Unit ? ameter Range Selection Default
Min Max
ForcGaug
- - - ForcGaug
VoltGaug
Language LCD: Language
Use: This parameter determines the displayed language. The user can
choose between the two languages: English and German. The menu
navigation in the web browser is always in English.
Parameter Range
Unit - g Selection Default
Min Max
English .
- - - English
German
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LCD-Contrast LCD: Contrast.
Use: The parameter [Contrast] changes the contrast of the LCD to achieve
optimal readability.
P R
Unit - arameter Range Selection Default
Min Max
% 1 100 - 65

Ethernet-Interface LCD: Ethernet

Use: The Ethernet interface of EMGZ309 can be switched on and off with
this parameter. The deactivation of this interface reduces the power
consumption by 25% and lowers heat generation in the device
considerably. FMS recommends to activated the Ethernet interface
only when needed..

P R
Unit ?rameter ange Selection Default
Min Max
On
- - - On
Off

Ethernet IP Address LCD: IP Addr.

Use: The parameter assigns an IP address to the amplifier. This enables the
user to communicate via a web browser with the amplifier that is
imbedded in a network. The IP address must be entered in 4 separate
blocks (IP BI. 4; IP BI. 2; IP BI. 3; and IP BI. 4)

Parameter Range

Unit - g Selection Default
Min Max

000.000 255.255. 192.168

000.000 255.255 000.090

Subnet Mask Address LCD: Subnet

Use: The parameter assigns the Subnet Mask of the amplifier in the
Ethernet network. This enables the user to communicate via a web
browser with the controller. The Subnet Mask must be entered in 4

separate blocks (Sub. Bl 1; Sub. Bl 2; Sub. Bl 3; and Sub. Bl 4).
P R
Unit - arameter Range Selection Default
Min Max
000.000 255.255. 255.255.
000.000 255.255 255.000
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Default Settings LCD: Default

Use: This menu point is a command. It resets the parameters to the
factory settings. If “No” is chosen, all parameters stay as set by the
user. If Yes is chosen, the factory settings are reset.

Parameter Range
Unit : g Selection Default
Min Max
No
- - - No
Yes
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9 Parameter Setting via a PC

Fig 22 shows the EMGZ309.EIP configuration in a LAN (Local Area Network).

The EMGZ309.EIP force measuring amplifier can be embedded in an Ethernet
network and the parameter setting can be done over this network by means of a
web browser (Internet Explorer 7). The devices have a static IP-address that can be
set over the user interface. The IP-address is not automatically assigned over

DHCP.
P PC2
] @%@ e PC 3 etc.
QOO0 —
I = BC 1
. EMGZ3XX
Switch
Ethernet Network I ]
All connections with standard z o —
Ethernet cables (Patch) Server
Fig. 22: EMG309 embedded in a LAN EMGZ309001e

The parameter setting can be carried out with a desktop- or laptop computer via a
peer-to-peer connection (see chapter 9.4)

Service PC

9

] @CODZ)
[@)O)O)

© ®
_ EMGZ3XX

B g

RJ-45 Patch Cable

Fig. 23: Connection EMG309.EIP - PC via RJ-45 cable. E309002e

9.1 Parameterization in an Ethernet Network via Web Browser

First of all it must be certain that the EMGZ309 uses an IP address in a static
block (not assighed by the server). For the integration of an EMGZ309 amplifier in
your Ethernet network please contact your IT system administrator.
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Once the amplifier was integrated in the network you can address the device e.g.
with http://192.168.000.0901. After establishing the link, screen Fig. 24 will open

up.

L SN ) hitp:/192168091/0 Starthim O ~ € | 8 EMGZ309 - Home

The Point Is Technology

EMGZ309 Digital Microprocessor Controlled Tension Measuring Amplifier
MENU

(o= Device Information

Current Reading

Parame ters PROPERTIES VALUE

Offset/Calibration .
B Serial number 00001164
Ethernet Settings.

System Settings Firmware Version 213EP

Fig. 24: Home Page with Serial number and device information = E309_Home-EIP

With the menu on the left side of the screen you can navigate through the web
page.

EMGZ309 Digital Microprocessor Controlled Tension Measuring Amplifier
Current Reading
Fig. 25: Current Reading for Device Mode Force Gauge Current Reading Force

o
LRl @) riip-//192168090/4 Showi O - B & X | 9 EMGZ209 - Current Reading %

The Polnt Is Technology

EMGZ309 Digital Microprocessor Controlled Tension Measuring Amplifier

MENU

Home

Current Reading

Current Reading

Parameters PROPERTIES VALUE

Offset/Calibration
Output U 6.66V
Ethernet Settings

System Settings Output | 14.65 mA

Fig. 26: Current Reading for Device Mode Volt Gauge
Current Reading Volt
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MGZ309 - Parameters

The Point Is Technology

EMGZ309

MENU

Home

Current Reading

PO RS PROPERTIES VALUE

OffsetiCalibration

Display refiesh fiter 10 He
Ethernet Settings puzy 2 ) s o n a purs
System Settings ERtpuL e 100 Hz
Tension unit N -
Tension at max_output 1000 N
Current loop output mads 420 - ma
Offset 0
Gain 1.000
System Force 1000 N

Fig. 27: Parameter list for Device Mode Force Gauge
Parameters-Force

MGZ309 - Parameters

The Point Is Technology

EMGZ309 Digital Microprocessor Controlled Tension Measuring Amplifier

MENU

Home

Parameters
Current Reading

BTEARS PROPERTIES VALUE

Offset/Calibration

Display refiesh filter 10 Hz
Ethernet Settings = -
e s Output filter 10.0 Hz
Curent loop output mode 420 - A
Ofiset 0
Gain 1.000

Fig. 28: Parameter list for Device Mode Volt Gauge
Parameters-Volt

The Point Is Technelogy

EMGZ309 Digital Microprocessor Controlled Tension Measuring Amplifier

MEHU

Home Offset / Calibration

Current Reading

Parameters Sensor

OffsetiCalibration

Ethernet Settings OFFSET CALIBRATION
Sizlem saitings PROPERTIES ~ VALUE PROPERTIES  VALUE
Tension 666 N Tension 666 N
Offset 0 Gain 1.000
System Force 1000 N
Weight 1000 N

Gaibas Gan

Fig. 29: Offset compensation and calibration for Device Mode Force Gauge
Offset-Calibration-Force
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The Polnt Is Technology

EMGZ309 Digital Microprocessor Controlled Tension Measuring Amplifier

toms Offset / Calibration
urr in:

'''''''''' T E———

Offset/Calibration

Ethernst Settings
system Settings PROPERTIES  VALUE 'PROPERTIES ~ VALUE

Output 6.65V Output 6.65V
Ofiset 0 Gain 1.000

Weight 6.66 v

[ Adjust Ofset Calibrate Gain

Fig. 30: Offset compensation and calibration for Device Mode Volt Gauge
Offset-Calibration-Volt

9.2 Offsetkompensation via the web browser

1. Make sure the measuring roller is unloaded

2. On the web page “Offset / Calibration” (Fig. 29 or 30) klick the field “Adjust
Offset”.

3. The field “Tension” or ,Output” in the Offset box and in the Calibration box
changes to 0.

4. With that the offset compensation procedure is completed.

9.3 Calibration via the web browser

A) For Devise Mode Force Gauge

1. Load a rope with a defined weight corresponding to your calibration force on
the roller. The roller configuration must correspond to the real configuration in
the machine (wrap angle, distance of the rollers etc.).

2. The System Force [SysForce] determines the measuring capability of your
measuring roller. E.g. if you use two 500 N sensors in your measuring roller,
enter 2000N (see chapter 8.3 “Descriptions of Parameter”, [SysForce]).

3. Enter the [SysForce] in the corresponding box by overwriting the default or
previous value.

4. Enter the force corresponding to your calibration weight in the box “Weight”
Click on the box “Calibrate Gain” to start the calibration procedure.

6. The Gain value will be calculated, indicated in the box “Gain” and stored in the
parameter [Gain]. The calibration procedure has been completed successfully.

o

B) For Devise Mode Volt Gauge

1. Load a rope with a defined weight corresponding to your calibration force on
the roller. The roller configuration must correspond to the real configuration in
the machine (wrap angle, distance of the rollers etc.).

2. Enter the force corresponding to your calibration weight in Volt (V) in the field
“Weight”.
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===
LB ®) hip://192168.00002_Lankim O - > | $) EMGZ309 - Ethernet Settings

The Point Is Technelogy

EMGZ309
MENU

Home

Current Reading
Parameters
Offset/Calibration
Ethernet Settings
System Settings

Digital Microprocessor Controlled Tension Measuring Amplifier

Ethernet Settings
MAC address 00-1f-88-00-04-8¢c
Device IP address 192.168.0.90
Subnet mask 255.255.255.0

Note: Saving of new settings causes an immediate reset and must be validated within a period of 3 minutes
otherwise the original settings will be returned. This ensures that invalid settings do not render a device

unreachable.

Fig. 31: Ethernet-Settings

Ethernet Settings

2l ®) hitp://192.168.091/6 admi O~ B ¢ X

®) EMGZ300 - System Settings % o

The Point Is Technelogy

EMGZ309

MENU

Home

Current Reading
Parameters

OffsetiCalibration

System Settings

PROPERTIES VALUE

Digital Microprocessor Controlled Tension Measuring Amplifier

Device Mode Force Gauge b
Ethernet Settings
Syuiom St Display language English ¥
Contrast intensity 65 %

Fig. 32: System-Settings

System

9.4 Connecting the EMGZ309 Amplifier with a PC (Peer-to-Peer)

The parameter setting can also be carried out with a desktop or laptop computer
directly connected to the EMGZ309.EIP. In this case, the PC is connected via a

Peer-to-Peer connection to the amplifier. This chapter describes the procedure for
setting up a computer to communicate with EMGZ309.EIP.

Setup for OS Window 7:

1. Connect PC and EMGZ309.EIP with a “RJ-45 patch cable”

2. Power-up PC and EMGZ309.EIP

3. In order to recoghize the EMGZ309.EIP amplifier your PC must be configured
with a static IP-address. Click on the Windows button (lower left-hand corner).

4. Click on Control Panel
5. Double click on Network ... Center.
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o)l

@Ov“ﬁ‘ » Systemsteuerung » Alle Systemsteuerungselemente » Netzwerk- und Freigabecenter v|47|| Systemsteuerung durchsuchen ,0‘

2]

Startseite der Systemsteuerun . . . . . .
g . Zeigen Sie die grundlegenden Informationen zum Netzwerk an, und richten Sie

Adaptereinstellungen &ndern Verbindungen ein.
Erweiterte L..! £ [ W ® [* b Gesamtiibersicht anzeigen
Freigabeeinstellungen &ndern = =
FMSWS64 Nicht identifiziertes Netz... Internet
(dieser Computer)
Aktive Netzwerke anzeigen Verbindung herstellen oder trennen
F== Nicht identifiziertes Netzwerk Zugriffstyp:
Offentliches Netzwerk Verbindungen:

MNetzwerkeinstellungen andern

‘}:ﬁ- Neue Verbindung oder neues Netzwerk einrichten
=

Richtet eine Drahtlos-, Breitband-, Einwahl-, Ad-hoc- oder VPN-Verbindung bzw. einen Router oder
Zugriffspunkt ein.

=¥ Verbindung mit einem Netzwerk herstellen
=

Stellt (erneut) eine Verbindung mit einem Drahtlosnetzwerk, verkabelten Netzwerk,
Einwahlnetzwerk oder VPN-Netzwerk her.

“& Heimnetzgruppen- und Freigabeoptionen auswahlen
Ermdglicht Zugriff auf Dateien und Drucker auf anderen Netzwerkcomputern zu, oder dndert die
- i Freigabeeinstellungen.
Siehe auch

Heimnetzgruppe Probleme beheben

Internetoptionen Diagnostiziert und behebt Netzwerkprobleme, oder ruft Problembehandlungsinformationen ab.

Windows-Firewall

6. Double click on “Local Area Network”. The dialog box “Status of LAN
connection” will open up.
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',“,- Status von LAN-Verbindung

Allgemein

Verbindung
IPv4-Konnektivitat: Kein Netzwerkzugriff
IPve-Konnektivitat: Kein Netzwerkzugriff
Medienstatus: Aktiviert
Dauer: 07:55:26
Ubertragungsrate: 100,0 MBit/s
Aktivitat
A
Gesendet L ‘1,,,%‘ Empfangen
-
Bytes: 21'192'172 200'425'764
@genschaﬂen <) Deaktivieren ] ’ Diagnose ]

| Eigenschaften von LAN-Verbindung

Netzwerk

Verbindung herstellen Ober:

'i'l" Intel(R) 82579LM Gigabit Network Connection

Diese Verbindung verwendet folgende Elemente:

Zl:;_‘CIiemfﬂrM\crosoﬁ—Nemverke

%OoS—Pakelplaner

%Datei—und Druckerfreigabe fiir Microsoft-Netzwerke

i |plernalaiaials Zimio =Ti[=IN3

P8 Internetprotokoll Version 4 (TCP/IPv4)

;_,n Teres; uieleebedlans wertT opologieerkennungszuo...
=& Antwort fiir Verbindungsschicht-Topologieerkennung

Installieren

Beschreibung
TCPR/IP, das Standardprotokoll fir WAN-Netzwerke, das den
Datenaustausch uber verschiedene, miteinander verbundene
Netzwerke ermoglicht

Deinstallieren

Eigenschaften

ok | [ Abbrechen

Click on Properties

On the next dialog box select the network adapter that is used for the
connection. In our case “Internet protocol version 4 (TCP/IP)”
Click on Properties. The following dialog box “Internet protocol Version 4

(TCP/Ipv4) Properties” will appear.

Eigenschaften von Internetprotokoll Version 4 (TCP/IPv4) @

Allgemein

IP-Einstellungen kinnen automatisch zugewiesen werden, wenn das
Metzwerk diese Funktion unterstitzt. Wenden Sie sich andernfalls an
den Metzwerkadministrator, um die geeigneten IP-Einstellungen zu
beziehen.

(7) TP-Adresse automatisch beziehen

< (@) Folgende IP-Adresse verwenden: >

IP-Adresse: 192 .168 . 0 . 1
Subnetzmaske: 255.255.255. 0
Standardgateway:

DNS-Serveradresse automatisch beziehen

0 Folgende DMS-Serveradressen verwenden:
Bevorzugter DNS-Server:

Alternativer DNS-Server:

|| Einstellungen beim Beenden iiberpriifen

l I Abbrechen ]

[ OK

10.Select the radio button “Use the following IP address:”
11.Enter the IP address for the computer that could be 192.168.0.1
12.In the Subnet mask, enter 255 255 255 000, as shown above.

13.Click the “OK” button.
14. Close all windows
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The computer is now ready to communicate with the EMGZ309.EIP ampilifier:

1. Open Microsoft Internet Explorer or Mizilla Firefox.

2. The default IP address for the EMGZ321 is 192.168.000.090 as long as it was
not changed over the operating penal. Enter the IP address e.g. with
http://192.168.000.090 in the address bar and hit the Enter key. The screen
“Device information” Fig.24 will open up.

3. Then proceed as described in chapter 9.1 “Parameterization in a Network
Using a Web Browser”.

4. If a different IP address and subnet mask is configured at the EMGZ309 make
sure that the computer is setup appropriate.

5. Once you return to your office, don’t forget to reconfigure your PC to
“Automatic assignment of the IP-address” (see last dialog box).
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10 Dimensions

The EMGZ309 series is available in three different housing options. The
mechanical dimensions can be seen in the following pages.

9.5 58 00
Fiis_9® Rail TS35
[ ] & o .
S_ 0@)] N ==
OO0 ' —~ i o\ o O
& o _ L T =5 =
030300 O I o\
r—A 0000 Ik
] = ~
@ [ @ Y
45
Fig. 33: Outline Drawing EMGZ309.R rail mount housing E309006e

Ethernet connection: RJ-45 connector
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114
122
154
Fig. 34: Outline Drawing EMGZ309.W wall mount housing E309004
Ethernet connection: M12 4-pole D-coded
/2 107/ /
/6
Fms_® |
Q ] 1=
OO0
control panel cut out
88 +8.7
5| |
g |
| I _
Fig. 35: Outline Drawing EMGZ309.S panel mount housing (RJ-45) E309005e
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11 Technical Specification

Sensor excitation

5VDC max. 60maA (high voltage stability)

Temperature drift offset

<0.01% / K[0.006% / °F]

Linearity error <0.1%
Processor cycle time ims
Min. EtherNET/IP cycle time 2ms

Operation /Parameter Setting

3 keys and LCD 2x8 characters (size 8mm)

Interface (optional)

EtherNet/IP-Bus
Standard: CIP uber IEE 802.3

Tension output

0...10V min. 1.2kQ

Current output

0/4...20mA max. 50002

Power supply

24VDC (18...36VDC) max. 0.3A

Power consumption

max. 6.0W

Temperature range

-10...+60°C [14...140°F]

Protection class

EMGZ309R and S: IP50; EMGZ309W: IP65

Weight

EMGZ309R: 0.38kg [0.84 Ibs]; EMGZ309S:
0.2kg [0.44 Ibs]; EMGZ309W: 0.67kg [1.48
Ibs]
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FMS Force Measuring Systems AG
Aspstrasse 6

8154 Oberglatt (Switzerland)

Tel. 0041 1 852 80 80

Fax 0041 1 850 60 06
info@fms-technology.com
www.fms-technology.com

FMS USA, Inc.

2155 Stonington Avenue Suite 119
Hoffman Estates,, IL 60169 (USA)
Tel. +1 847 519 4400

Fax +1 847 519 4401
fmsusa@fms-technology.com

FmMms__ 0

FMS (UK)

Aspstrasse 6

8154 Oberglatt (Switzerland)
Tel. +44 (0)1767 221 303
fmsuk@fms-technology.com

FMS (Italy)

Aspstrasse 6

8154 Oberglatt (Switzerland)
Tel. +39 02 39487035
fmsit@fms-technology.com
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