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1 ValueMaster e Measurement Module
1.1 Application

1.1.1 What can the VALUEMASTER module do?

The VALUEMASTER module, together with a PC as user interface, is used to measure torque, force,
travel and angle of rotation for screwing and measuring, pressing and frictional torque. A variety of
ETH sensors can be connected to the VALUEMASTER module.

The VALUEMASTER module is connected to a PC via the LAN interface.

The system is operated from a PC with the VALUEMASTER PC software.

The VALUEMASTER module provides the following functions on the PC:

- Analysis (measuring torque, force, travel, rotational speed and angle of rotation)
- Screwing using various methods

- Measuring frictional torque

- Measuring power

The device output can be +-5V or +-10V.

The VALUEMASTER module is a robust device in an aluminum enclosure with dimensions (LxWxH) 190

X112 x51 mm

1.1.2 Connections
The following connections are available on the VALUEMASTER module:

Front panel:

RUN NOK SENSOHR 1 SENSOR 2

® @
CONTROL /0

L

E’H ValueMaster

base

Control I/0 9-pin Dsub socket for digital and analog 1/0.

Sensor 1 Socket for active single and double sensors with and without angle of
rotation sensor

Sensor 2 Socket for active single sensors without angle of rotation sensor
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Rear:

LAN RJ45 socket for Ethernet connection
12vDC Voltage supply 12VDC with switch and LED
ON ON-OFF switch and LED

1.1.3 Initial start-up

1.1.3.1 Switching on

After all sensors have been connected and the VALUEMASTER module is connected with the PC via the
network, the VALUEMASTER module can be turned on.

Immediately after turning on, a self-test is performed in the VALUEMASTER module, during which the
NOK LED briefly flashes red. If the internal operating voltages (5V +-15V and 12V) are not correct, the
NOK LED is permanently red.

In the case of an NOK, the causes can be determined with the test functions in the VALUEMASTER PC
program.

1.2 Circuit description

The module consists internally of a pluggable control card SMK7.0 and a pluggable master module
with power supply ECB-SC123, which are wired together on the rear panel (also called backplane or
bus).

Master module ECB-SC13 Measurement card SMK7.0
Rear-panel
‘ Mini Bus driver wiring Micro Signal-
Ethernef | PC D Contro ||/ Sensor 1
p ller inputs -
R /
output
— Power supply Input s
12VDC
outnut 5V, +-18V
12vDC Control I/O
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1.2.1 Master module ECB-SC123

The master module consists of a power supply and a mini PC.

The power supply generates +-15V and 5V from the 12VDC, which is supplied via the jack plug.
The mini PC transfers the data between the VALUEMASTER module and a PC, which acts as a user
interface. The data exchange is done via a DUAL-PORT-RAM (DPR) with the SMK7.0 measurement
card.

1.2.2 Measurement card SMK7.0

The SMK7.0 measurement card (Screwing Measurement Card) consists of:
- Microcontroller

- High-precision reference: 2.5000 V

- Power supply for the sensors: +12VDC

- Voltage measurement 8 channels 11 bit resolution + sign

- Digital I/O

- Low pass filter

- Angle pulse counter up to 65535 pulses

1.3 Technical data for VALUEMASTER module

1.3.1 Environment

Protection class: IP 52
Storage temperature: -20°C to +70°C
Operating temperature: 0°C to +40°C

1.3.2 Power supply 12V DC

Input voltage tolerance: 10-14VDC

Power consumption at 12V, if all sensors are connected: 700 mA

The power supply input is protected against polarity reversal with a diode in series with the +12V
input; it is also secured with a 1.6 A self-resetting fuse (polyswitch).

1.3.3 Interface

1.3.3.1 Control I/O

The control I/0O port consists of digital and analog inputs/outputs for a range of control functions.

1.3.3.1.1 Digital input (START)

The digital input is optically isolated and protected against polarity reversal with an anti-parallel diode.

Voltage assignment: 1=12V to + 30V
0=-10Vto + 10V

Input current for 24V signal:  10mA
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1.3.3.1.2 Digital outputs (OK, NOK, ON)

The digital outputs are optically isolated, short-circuit proof active HIGH outputs.
Max. switching current per output:  500mA
Max. current for all outputs: 1A

Switching voltage: 8 to 30VDC

The power supply for the outputs must come from a 6-to-30VDC external power supply.

1.3.3.1.3 Analog output (speed)

The analog output is used, for example, as speed target voltage
Value range: -10V to +10V

Resolution: 11bit plus sign
Output current: 1mA
Internal resistance Ri = 100 Ohm

1.3.3.2 Sensor1

Single sensors and double sensors can be connected at this connection with and without a pulse
generator. A 4th order low-pass filter with Butterworth characteristics and 1kHz limit frequency can
be connected internally.

CAUTION
The input at sensor 1 pin Lis the same as the input at sensor 2 pin C.
This means that if you connect a double sensor to the sensor 1 socket, in order to avoid errors, you
should not connect a sensor to the sensor 2 socket.

1.3.3.2.1 Supplying power to the sensors
The power supply is 12VDC and is secured via a self-resetting 200mA fuse (polyswitch).

Input resistance: Ri =1 MOhm

Resolution A/D converter: 11 bits and 1 sign bit
Nominal signal: 0to +-5V (+-10V)*
Range: 0to +-6.25V (+-12.5V)*
Accuracy: 0.2% +-12mV (+-24mV)*
Linearity deviation: 0.1%

Limit frequency (3dB) without filter: 35 kHz

Limit frequency (3dB) with filter: 1 kHz

*The values in parentheses apply to the range +-10V

1.3.3.2.2 Testing/Calibrating the sensors

By detuning the full bridge strain gauge in the sensor, a 5V (10V) signal is generated that corresponds
to the signal for nominal loading.
Calibration signal: Active voltage 12V, Ri 100 Ohm
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1.3.3.2.3 Measuring the angle signal

A specific number, e.g., 60 or 360, pulses are generated by the sensor per revolution of the sensor
shaft. These pulses can be multiplied by a factor of 4 selectively in the measurement module. For
angle measurement, an angle signal A and an angle signal B are generated by the sensor. These angle
signals are phase shifted by 90 degrees, based on one period. It is thus possible to detect the direction
of rotation of the sensor shaft.

Signal input Pull up 1.5 k Ohm to + 12V
Frequency range: 0-25kHz for the speed and angle measurement functions.
Signal level assignment: 0=-0.7Vto 2V

1=3to 12V

For the analyzer, screwing and frictional torque functions, the measurement rate depends on the
sampling rate with which the sensor input is recorded in the VALUEMASTER module.

1.3.3.2.4 Sensor chip

A sensor chip is integrated in the new ETH sensors. Calibration and angle sensor data are stored in this
chip. The voltage range is 0 — 5V.
The serial data stream is encoded according to the guidelines for the DALLAS OneWire components.

1.3.3.3 Sensor 2

Only single sensors without a pulse generator can be connected to this input.
A 4th order low-pass filter with Butterworth characteristics and 1kHz limit frequency can be connected
internally.

CAUTION
The input at sensor 1 pin L is the same as the input at sensor 2 pin C.
This means that if you connect a double sensor to the sensor 1 socket, you should not connect a
sensor to the sensor 2 socket.

1.3.3.3.1 Supplying power to the sensor
The power supply is 12VDC and is secured via a self-resetting 200mA fuse (polyswitch).

1.3.3.3.2 Signal input

Input resistance: Ri=1MOhm

Resolution A/D converter: 11 bits and 1 sign bit
Nominal signal: 0 to +-5V (+-10V)*
Range: 0 to +- 6.25V (+-12.5V)*
Accuracy: 0.2% +- 12mV (+-24mV)*
Linearity deviation: 0.1%

Limit frequency (3dB) without filter: 35 kHz

Limit frequency (3dB) with filter: 1 kHz

*The values in parentheses apply to the range +-10V

1.3.3.3.3 Testing/Calibrating the sensor

By detuning the full bridge strain gauge in the sensor, a 5V (10V) signal is generated that corresponds
to the signal for nominal loading.
Calibration signal: Active voltage 12V, Ri 100 Ohm

1.3.3.3.4 Sensor chip
A sensor chip is integrated in the new ETH sensors. Calibration and angle sensor data are stored in this

chip. The voltage range is 0 — 5V. The serial data stream is encoded according to the guidelines for the
DALLAS OneWire components.
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1.4 Pin assighment for connectors

1.4.1 12V DC power supply

Jack plug

o0

12v DC
1.4.2 LAN port

The VALUEMASTER module is connected with the Ethernet network or with a PC LAN port via the LAN

port.

Connector: 8-pin RJ45 socket

Pin no Signal designation of printer interface
1 TX+

2 TX-

3 RX+

4

5

6 RX-

7

8

The data rate is maximum 100MBit.

1.4.3 Pin assignment of the control I/0O interface

The control 1/O interface is a 9-pin Dsub socket. The wires can be used for extra functions: for

example, to activate lamps or motor controllers (servos)

Connector: 9-pin Dsub socket

Pin no. Signal designation of the control I/0 interface

1 External OV

START - input (24V signal)

GND (for analog signals)

Speed output +-10V analog

NOK - output (24V signal)

HWE W
OI0J0J0,

External 24V DC power supply

OK - output (24V signal)

READY - output (24V signal)

OO |N ||| IWIN

ON - output (24V signal)

The digital inputs and outputs are optically isolated.

Pin assignment of the 9-pin D-Sub
socket (front panel view)

The digital outputs are short-circuit-proof active high outputs with max. 500mA. The sum of the
output currents must not exceed 0.5A (restricted by a resettable fuse [polyswitch]).

Note: When using the control I/O interface please connect an external power supply (8 to 30V) to pin
1 and pin 6, otherwise the inputs and outputs will not work. (please see Page 8 Subsection 1.3.3.1.2)
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1.4.4 Pin assignment of the sensor 1 interface

The sensor 1 interface is a 12-pin round socket for single and double sensors and angle sensor with the
following assignment:

Pin no. Designation Signal direction Reference point and comments
A NC*
B Angle pulse B Input Pin E
C Torque signal 1 Analog input CH1 Pin D
D Signal GND
E GND For 12V power supply and

digital signals
F +12V power supply Pin E
G Angle pulse A Pin E
H CHIP1 Pin E
J CHIP2 Pin E
K Test signal 5-12V Output Pin E
L Torque signal 2 Analog input CH2 Pin D
M Shield

*NC = Nothing to be connected

1.4.5 Pin assignment of the sensor 2 interface

The sensor 2 interface is a 12-pin round socket for single sensors without an angle sensor with the
following assignment:

Pin no. Designation Signal direction Reference point and comments
A NC*
B NC*
C Torque signal 2 Analog input CH2 PinD
D Signal GND
E GND For 12V power supply and

digital signals
F +12V power supply Pin E
G NC*
H CHIP2 Pin E
J NC*
K Test signal 5-12V Output Pin E
L NC*
M Shield

*NC = Nothing to be connected

10
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1.5 IP addressing

The VALUEMASTER module is delivered with IP address 128.0.0.66.

This IP address is also the default address used by the VALUEMASTER PC software.

The IP address of the PC and/or the IP address of the VALUEMASTER module can be changed if
necessary.

1.5.1 General information on IP addressing

The IP address (IP = Internet Protocol) of the VALUEMASTER module can not be dynamically specified
by a server. The VALUEMASTER module is not a DHCP client, DHCP=0 in CHIP.INI.

Each device/subscriber (VALUEMASTER module, PC) in a network must have a unique address
assigned to it.
This address must only occur once in this network (subnet).

The PC address is displayed with the following PC command sequence:
Start ->Run->cmde->ipconfig-

The IP address and the subnet mask each consist of four decimal numbers which must be separated by
decimal points. Each position can have the decimal value 1 to 255.

The subnet mask determines the address space of the subnet.

If the subnet mask has the value 255.255.255.0, the first three address segments are the network
address. The 4th segment is the IP address of the VALUEMASTER module.

This means that each device IP address in a local network (subnet), to which the PC and the
VALUEMASTER module are connected, must have a unique value in the fourth segment.

The device address should only go from 1-254, the address 255 is reserved for Multicast transmissions.
l.e. all devices in the network are addressed if the device address is 255, regardless of which address is
set in the device.

Example:

255.255.255. 0 Mask

128. 0. 0. 66

[ ------mmem- | network address (subnet)
|---] device address

Please contact the network administrator at your company for more information.

1.5.1.1 Testing the data transfer: PC — VALUEMASTER module

Operator entries on PC:
START -> Run -> cmd +
A DOS screen opens on the PC.

Enter the DOS command
ping 128.0.0.66+ This is the IP address of the VALUEMASTER module. The data
transfer is tested with this command.

11
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1.5.2 Setting the IP address on the PC with the XP operating system

For the IP communication between a PC with VALUEMASTER software and the VALUEMASTER module,
an IP address must be entered in the PC system, e.g., 128.0.0.65.

Eipenschaften von Internetprotokoll (TCP/IP) E| rz|

Allgemein |

|IP-Einstellungen konnen automatizch zugewiesen werden, wenn daz
Metzwerk diese Funktion unterstiitzt. Wenden Sie sich andemfalls an
den Metzwerkadministrator, um die geeigneten |P-Einstellungen zu
beziehen.

(O |P-Adresse automatisch bezishen

@EFolgende |P-&dresze venwenden:;
1P-Adresse; 128, 0 . 0 .65

Subnetzmaske: 28R 028500 .0

() Folgende DNS-Serveradressen verwenden:

Bevorzugter DMNS-Server: I:I

Alternativer NS -Server:

[ ok ][ abbrechen |

Address setting connecting PC VALUEMASTER module with a crossover cable.

Eigenschaften von Internetprotokoll (TCPZIP) E|g| Erweiterte TCP/IP-Einstellungen

IPEinstelungen | DNS | WINS | Optionen

Allgemein |
IP-Einstellungen konnen autamatizch zugewiesen werden, wenn das [Phdressen
Metzwerk diese Funktion untarstiitzt, Wenden Sie sich andernfalls an = Subnetzmacke
den Metzwerkadministrator, um die geeigneten IP-Einstellungen zu
bezishen, 10.171.170.85 255.255.0.0
1280065 255.2550.0
(O IP-Adresse automatisch beziehen

ﬂinzuf'u'gen...] [Eearbewten.. ] [ Entfemen

IP-Adresze: 10 0171 170 . 55

Standardgateways:
Subnetzmaske: 2852850 .0

Gateway etk

(&) Folgende DNS-Serveradressen verwenden:

Bevorzugter DNS-Server:

l:l [] Autarnatizche b etrik

Alternativer DMS-Server

[ ok ][ abbrechen |

Address setting for VALUEMASTER module and PC in a network. The PC already has an address in the
network (10.171.170.55). An additional PC address is assigned (extended by key) (128.0.0.65) for the
connection to the VALUEMASTER module.

12
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1.5.3 Setting the IP address of the VALUEMASTER module

The IP address of the VALUEMASTER module is set with the CHIPTOOL PC program.
The VALUEMASTER module must be linked to Ethernet for this to happen.
The program on the VALUEMASTER module communicates via the port 700.

When the CHIPTOOL program is started on the PC, a window appears in which all connected modules
are listed.

&= @CHIPTOOL
File Flash CHIP Tools Info

Scan for IPCECHIPs atthe network

00B340  AP2 vome MNo 10711704 255.255.0.0 Mot configured  5C13 00305680B340 20 W1.25 ETH

[~ Collect Maode ? Help & Stop

Ready, Found: 2 Sarked by Snr Open popup menu with right mouseclick at table rows

Right click the desired module line to mark it and then select “IP configuration”.

IP configuration by serial number or MAC-ID E'

Senal number or MAC-D

002056209248 @ [Config

Chip P configuratior

IP Address 128.0.0.66
Metwark, mazk [255.255.0.0

[3 ateway
Interface 2 Index ||:|_

[ Use DHCP

[ Configure alwaps default ethernet

Configuration successful

Enter a new IP address and activate the change with the “Config” button.

CAUTION
If the IP address of the VALUEMASTER module is changed, the new IP address must be entered in the
PC program in the “Bench constants” menu.
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2 PC program VALUEMASTER

With the VALUEMASTER PC program, various measurements can be carried out with a connected
ValueMaster (base) measurement module. The data from the module is saved and displayed
graphically.

2.1 System setup

The program runs on a PC with the following features:

CPU: Pentium 4 with 2GHz

Operating system: Windows XP, Windows VISTA, Windows 7, Windows 8.
Main memory: 2 GByte

Drives CD-ROM and hard disk with 1GByte free memory

LAN interface: 10 MBit/100 MBit

Color monitor: Resolution 1024 x 768

2.1.1 ValueMaster firmware

The ValueMaster(base) measurement module must be loaded with the following software versions so
that all functions can be performed:

SC123-SW-Version: 1.351/16-02-23
SMK-SW-Version:  4.491/16-02-23

The program versions are monitored.
Non- compatible versions will be a reported.
(see TEST HARDWARE program window at bottom right).

2.2 Program installation

The VALUEMASTER program, this manual and the CHIPTOOL program are shipped on a CD. The
installation starts when the program “SETUP” in the folder 'Volume' is called. The VALUEMASTER PC
program is installed in the directory C:/Programme/VALUEMASTER Vers. x.xx/. A folder with texts for
the language options is created in the drive folder C:/VALUEMASTER/Sprachen.

14
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2.3 Program structure

The program structure of the VALUEMASTER PC program is shown in the diagram below. Note that all

functions (analysis, screwing, frictional torque, power, calibration) call the same subfunctions.

The following subfunctions are available:
- F4 Evaluate archive

- F5Taring

- F6 Edit job

- F7 Print window

- F8 Sensor constants and test
- F9 Setpoints

Houipferster

Furidicren

Sfurkicren

TestfLridicran

WaueMoster Pogranrsinukiun

\ouehoster

Anclyee Sthradoen Reborrorent Lastng ‘

Kclitorieren

Seticrakers!

Tes-Hadwoe

o] (5] (o] (o] (]

| ot | [wiscopa [Wriettes] fles Hoctaad

Cretechites
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2.4 File structure of the measured values, file names, data format

File structure of the measured values
For each of the functions (analysis, screwing, frictional torque, power), a path/folder is created for the
measured values:

Name of drive: C:/(default value)

Folder name: ValueMaster_2.80/(default folder)

Data type: Measured values/(fixed)

Test site name: Bench/(default value, entered in the bench constants)
Function name: analysis, screwing, frictional torque, power/

Job name: Autojob/(default value, entered in the JOB window)
Setpoint record name: Setpoint record 1/(default value, entered in the setpoints)
File name: AD_090802_164040.txt (example) and Valuelist.txt

Paths with drive and folder name can be created and selected for each job in the job management.
The measured values can thus be saved on a memory stick or a server.

File names
The file names are generated from an abbreviation (AD, TD, FD, PD) plus date and time.

The abbreviations are:
AD = Analyzer Data
TD = Torque Data
FD = Frictional torque Data
PD = Power Data
CD = Calibration Data
AZ = Analyzer Data for sampling loop
TZ = Screw (Torque) Data for sampling loop
FZ = Frictional torque Data for sampling loop
PZ = Power Data for sampling loop

Example:
AD_090802_164040.txt Analyzer data of Aug 2, 2009 16:40 and 40 seconds
PD_091110_132719.txt Power data of Nov 10, 2009 13:27 and 19 seconds

Data from each test run is listed as a table in the file Valuelist.txt.
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;rr

Datei  Bearbeiten  Ansicht  Favoriten  Extras 7
Ordner x GréBke  Tvp Geéndert am

[ e57ddafdraa63004f 53292 a38be 4B Textdokument 05.04.2011 02:30
e E] AD_110405_083004 22 KB  Textdokument 05.04,2011 03:30
[5) erstellter Ordner E] AD_110405_082541 357 KB Textdokument 05.04,2011 08:25
) esel E ap_t10405_ns2536 354 KB  Textdokument 05.04.2011 08:25
CIFTOA E] ab_110402_125636 593 KB Texbdokument 02.04,2011 12:56
1 FTOAZ4 E] A0 _110401_160340 S30KE  Textdokument 01.04,2011 16:03
[ GAL-Projekte E] AD_110401_160334 FFE KB Textdokument 01.04,2011 16:03
{5 Hydr E] AD_110401_160325 693 KB Textdokument 01.04,2011 16:03
386 =l AD_110401_160319 357 KB Textdokument 01.04,2011 16:03
[ 1BES Electronic GmbH =1 AD_110401_160316 351 KB Textdokument 01.04,2011 16:03
Ch 1c86 =l AD_110401_160312 663 KB Textdokument 01.04,2011 16:03
) Tnetpub =l AD_110401_160111 370KE  Textdokument 01.04,2011 16:01
1 ispTOOLS E] AD_110401_160106 427 KB Textdokument 01.04.2011 16:01
) kekamaster E] AD_110401_160101 543 KB Textdokument 01.04.2011 16:01
[ kel EJ AD_110401_160056 420 KB Textdokument 01.04.2011 16:00
{51 Konturmessung E] a0 _110401_155945 354 KB Texbdokument 01.04,2011 15:59
=+ Kugelrallenspindel E] ab_110401_155945 341 KB Textdokument 01.04,2011 15:59
=) Messwerte E] AD_110401_155941 526 KB Textdokument 01.04,2011 15:59
=) Station E] AD_110401_155936 822 KB Textdokument 01.04,2011 15:59
0 Anakyser =l AD_110401_155927 463 KB Textdokument 01.04,2011 15:59
=15 Aukadoh =1 AD_110401_155923 394 KB Textdokument 01.04,2011 15:59
[ Sollwertsatz 1 =1 AD_110401_124416 905 KB Textdokument 01.04,2011 12:44
[ Solwertsatz 3 =1 AD_110401_124406 347 KB Textdokument 01.04,2011 12:44
[ Sollwertsatz 4 E] AD_110401_124402 Typ: Textdakurnent ik 01.04.2011 12:44
I Solwertsatz 5 E] A0 110401124356 Geandert am: 01.04.2011 12:44 01.04.2011 12:43
[ Solwertsatz & E) ap_t10401_123828 Grife: 907 KB it 01.04.2011 12:38
{51 Labview-Prajekte E] ab_110401_123822 507 KB Texbdokument 01.04,2011 12:38
50 leer =l aD_110401_123817 556 KB Texbdokument 01.04,2011 12:38

{5 Im.dat

Windows Explorer shows the data structure

Data format

The data is in text files and can be read with any editor or with EXCEL.

The data is generated when the flag “Archive” ON is set. The data is used in the subfunction “Evaluate
archive”, accessed by the F4 function key.

The data elements are separated by a TAB in the file.
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2.5 Parameter structure and parameter input

Parameters are calibration values, limit values, cut-off values and various texts, e.g., job entries.

Bench constants are only available once per VALUEMASTER program.

Each of the 5 functions (analysis, screwing, frictional torque, power, calibration) has its own parameter

folder and as many job folders as desired can be in this folder.

File folders and parameter data records are set with default values when the VALUEMASTER program
is started for the first time and when the functions are called for the first time. This ensures that there
are defined values (not arbitrary values) in all sensor data and setpoints.

A job folder called Autolob is created when each function is first called.

8% neuer, job

Dakei

Crdner

Bearbeiten  Ansicht  Favoriten

[=5) YalueMaster

{5 Messwerke
[=C3) Parameter
=) Analyser
1) Aukodob
15 Messobz
U EricUer job
=15 Jobs
15 LeistungJobs
|51 MessJobs
|51 Reiblobs
| Schraublobs
=I5 Leisktung
I Autodob
I Leistung
=I5 Reibmament
I autodob
1) reiblobz
=+ Schrauben
1 mwkodob
|5 Schraublobz
I Station
[5) Sprachen

Extras

?

x Mame:

~ ) 1obkopf
E=j Jobhext
Sensorkonstanten
Sollwerte
E=j SollwTexte
E=j sy

v £

Grife

1KE
1KE
1KE
2KB
1KE
1KE

Typ
Textdokument
Textdokument
DAT-Datei
DAT-Datei
Textdokument
Textdokument

=]
:r'

Geandert am

11.10,2009 15:31
11.10,2009 15:31
11.10,2009 15:31
11.10,2009 18:31
11.10,2009 18:31
11.10,2009 18:31

Windows Explorer shows the parameter structure.

The parameters can be displayed and changed.

The parameters can only be changed if a password is entered beforehand.

The default password is 1330 after program installation.

After entering the correct password all control elements and input fields are highlighted.
A new password can be entered in the system constants.
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2.6 Graphical system functions

This description applies to all plots, etc., in analysis, friction torque, screwing and power test and for
their evaluation windows.

2.6.1.1 Scaling

Y-axis factor

The y-axis can be extended with a fixed factor (1, 2, 5, 10).
The factor can be set at the bottom left of the image.

This can only be done before a test is started.

Scaling

If a test is started with F1, the axis can be scaled by moving the cursor to the outside scale value of the
x or y-axis and clicking on the value. The new scaling will then be invoked.

The scale is reset when the test is stopped with F2.

Additional functions for plot editing

These additional functions are accessed by moving the cursor into the plot and opening a menu by
clicking on the right mouse button. Additional information and functions for the plot can be opened
and closed with this menu.

Copying data:
The plot range, not the complete window, is saved in the clipboard.

Visible objects:
Plot legend:  List of plot colors, plot style and line thickness
Graph pallet:  for editing graphs (enlarging, moving, cursor for positioning)
X scrollbar: for moving the plot in the x direction

Creating notes:
A note is a cursor in the plot area with arrow and text whose color, cursor shape and style,
etc. can be changed.
The cursor can be coupled to a specific plot.
Notes can be attached to several plots.

The cursor must be activated in the graph pallet in order to create notes (no magnifying cursor, no
hand cursor)
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——= L i ~ — =
@ Analyservi [ﬁ‘h,l
P — —
ow ° 0010,00 —-JL‘S 0 <al
mean  Speed/% b 51 Torque/Nm
5 200 0009,50 - 20,00
: 0009,00 - N o
Archivate (1] TR ] :-'355'3.-'3 ls::o
Flot + Table [ -
Taressme[] 0008007 -0500,0 3’.0_0 -
- min 2
TnafrerSleshhold ] 000750 C
i “ 04500 1,00 039 0,00
Fepest[w]  0007,00 C
(100G 0| Daten kopieren :—'34'3'3_'3 MEZEE Angle/grad
X i - 1440,0
ExTrgger [ ] 0006,00 i Plotlegende C D
5 0005,50j Motiz erstellen Graph-Palette C ’ E
E ] otizen loschen X-Bildlaufleiste c £ | 10000
g 0005007 03000 £
] = | -
= 0004,50 7 g 2 0,0 0
I 0004,00 - ~0250,0
0003,50 -
sample perica 0003,00 zoanel
0.2 ms 0002,50 - ~0150,0
0002,00 - C
ON 0001,50 - -0100,0
— i C
0001,00 - C
messurements . ~0050,0
1 0000,50 C Waiting for EXT START or Slthreshhold
nnnnnnI""I""I""I""I‘"'""I""\""I""""""I"“\""I""\""I""I"“I'I 0000,0 progress 0
0,00 0,25 0,50 0,75 1,00 1,25 1,50 1,75 2,00 2,25 2,50 2,75 3,00 3,25 3,50 3,75 4,00 432 .
2x Time/sec pa“se
Location s
Station ® f) f(Ang) Autolob 1 Sollwertsatz 1
ey F1 3] [ = F6 7 F8 [
Autolob Sensor-
Meas-¥al -Path ON OFF Go to Tare Edit Print Constants Edit
d:\longterm Archiv Job Window a. Test Parameter
Modl-Connection is OK
Menu in the plot area with additional functions for the plot area.
— - TR W - —
@ Analyservi li‘hj
o ®  0010,00- 51 = B
mean  Speed/% - ‘orque/Nm
0009,50- Speed PaNl & 20,00
&8 30,0 - . C
0009,00- §1-Orig E i
Archivate [m] 008 50_‘ :—055-3 0 10,00
Plot + Table - - =
Tareatstan[]  0008.007] Z0500,0 3,00 .
O s - min T [
Tn after Sltsshhold ,50-] :
] “04500 1,00 039 0,01
Repest(W]  0007,00-] -
0006, 50~ Pussslfol 61  Angle/grad
X 0006,00- : 14400
ExtTrigger [ ] .00 AL ARRRS 0353 e
E 000550~ - H
o il 3 1000,0
0005,00-
g 3000
- ] 5 0,0 0
erign 0004,00- -0250,0
0003,50- -
pv— 0003,00- 02000
0.2 ms 0002,50- 01500
0002,00-] -
ON 0001,50-] -0100,0
— |
0001,00-
messurements 050,0
1 0000.50‘_ Waiting for EXT START or Sithreshhold
0000,00 - T P T T R T T T T e T 00000 —
0,00 0,25 0,50 0,75 1,00 1,25 1,50 1,75 2,00 2,25 2,50 2,75 3,00 3,25 3,50 3,75 4,00 4,32
2x Time/sec J J
sac
Location
Station @) 0] o1 Sollwertsatz 1
it =1 P2 F4 = [ 7 F8 3 F10
Autelob Sensor-
Meaz-Val -Path ON OFF Go to Tare Edit Print Constants Edit EXIT
d:\longterm — Archiv Job Window a. Test Parameter
M-ll-('mmnm

Plot with plot legend, x scrollbar and graph pallet switched on.
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The cursor must be activated in the graph pallet in order to create notes (no magnifying cursor, no

hand cursor)

i v — —— _— — —
@ Analyserfurven.vi _ e LJ‘_
— pr— —
£ evaluate Analyser-Archiv -
ow |
mean 0010,00+ =0625,0 @l 51 Torque/Nm
6 0009,50] -0600,0 20,00
0009,00 : i =
00 205500 10,00
0008,50] L =
0008,00-] Z0500,0 3,00
F - in Tam threshiald
007,50 i 1,00 0,39 0,40
0007,00- see
3 i Pussslfet g1 Angle/grad
0006,50 Z0400,0 1440,00
0006’00_5 Ei i -
£ 0005,50%  AD 160126 092252 bt S0 10000
2 000s,00- PPt - £ f
g/0005,00- Y= 2486 2 = LU
- : 2, 203000 § f 1
= 0004,50 Y 3 :
;| Einrasten auf  » g
0004,00 Farbe y | o02500
3 T | Notizendarstell :
0003,50 ] Notiz [schen otizendarstellung [ 3 7
. nn_: S EEEEEEEEEEEEENEE] —  Punktdarstellung L3 5 £0200,0
] Linienart 3 i
0002,50 Linienbreite 3 ;0150 0
0002,00] 5
S — : N Narn.en anzewg.er.'l B
\-01-26052252 0001_50-E Bezelc.hnung fixieren i E
001,002 EESEEEEENNEEEEEEEE i _| « Pfeil einblenden 18
Location ] -0050,0
Station 0000,30- i Sample-Period/
K i T
b L e T T Semples  ms e
A 0,00 0,25 0,50 0,75 1,00 1,25 150 1,75 200 2,25 250 275 3,00 3,25 3,50 375 400 432 21501 0,20 220
Autolob - 2x time/sec
Resei _Ealwl ]
) I = parameter et
s=scton @ f(t) ©) f{Ang) lﬁ Felgs /o5 fiename | AD_160126_092252.bct 1 Sollwertsatz 1
1
(@ OKa NOK F1 F3 F4 F5 F7 F8 F10
of
whle Leienel load backward | | forward Table Print print EXIT
1 () oniyNoK files scroll scroll Window protocol

Plot with 2 notes for rotational speed and torque showing measurements

The note properties can be changed by right clicking on the note cursor.

The notes remain the same when a new function is started.
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2.7 Job Management

The job subfunction can be called up in any function (analysis, screwing, frictional torque, power,
calibration).

The current job is displayed in each of the functions. Parameters (sensor constants, setpoints (record 1
- record 10), job texts and program loop), which should be used for a job, and the path in which the
data is saved are assigned to a job. You can set up job for different tests at different locations in job
management. These jobs can always be called up again (along with the parameters, data folders and
programs associated with it). The Job subfunction is accessed from the functions with the F6 function
key. To select a job that is already set up, press the green “Select job” button.

[t Jobai )
Create the Job: Autolob
Job select, create or delete Create Rundown
Mame for 2 new job [Z]with cydl. Rundown
Delete Job E Cycles
[ Tare
;) 1 Parameter Set Sollwertsatz 1
Path for measuring values select, create or delete
c\values [ Deletepath_|| A sec wait
-
: g2 pemmeteser Sollwertsatz 2
text for measuring protocol E
Step 3
CemBEn | ETH Messtechnik GmbH o sec wait |
Name :
Gty A
SrgnEri r) 3 PermmeterSet Sollwertsatz 3
headtext
Jobtextl
° I Step 4
Side tex A
middle st | 1 by g0 ~ o 5 sec wart
M= o htext3 = 3)4 Paramater Sat Sollwertsatz 4
Al .
o 2 sec wait
Location
Station Selection Autolob =
[ F5 F6 2] F10
Analyser
running o Copy End Print EXIT
Autolob Edit Window

Job subfunction

Select job
The job to be edited can be selected using the green “Select job” button.
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Function key F5
After editing is enabled with function key F6, use this button to copy a job. This will copy the
parameters from an existing job into the currently set job.

f @ Copylob.vi i l"'""“" ""'I1

— i —

Copy Jlob

Copy Sensorconstant
| Copy Parameter Set
Copy Protocoltext

| Copy Rundown Progr.

from Job to Job
AnalyseJob2 | == Autoleb

Cancel

Copy window

Function key F6
Changes and deletions can only be done after pressing the F6 button and entering the password.

Texts in test reports
These are texts that should appear in the report of an archived test. If nothing is entered, the
displayed default texts appear in the report.

Select, create or delete path for measured values

A path for saving the measured values can be created or selected for the selected job here. The
measured values for this job are archived in this path.

The path name must consist of the drive designation and folder name.

The default path is c:\ValueMaster.

Examples of a path:

c:\Valuemaster (default)
e:\ball screw

\\server name\public\measurement archive

The current paths for storing measurements are displayed in the lower left of the respective screen
window in the analysis, frictional torque, screwing, power and calibration functions.

Program loop
You can run up to 4 steps in a function by selecting the program loop. The setpoint record, type of
archiving and waiting time can be selected for each program step.
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2.8 Enabling serial number input

2.8.1 Enabling serial number input

The serial number entry can be enabled / disabled in the setpoint parameters of the analysis, screws,
friction torque, power and calibration functions.

When the serial number entry is enabled, you can select whether the serial number is part of the
measurement file name or not.

@ AnalyserSollwerte.vi l"“"-
Analyser-Sollwerte
Antrieb Messung
Geschw,((%) Richtung
Drehmoment/Nm , ;: 160 9
51 Tar Freigave [V Slcal 120,00
Stabschatt 5/ 11,50 Ramperzsien —
d ¥ ndnss Aowsd Mittehw.
Simax 910,00 e A : A — A w
F10 700 | g2
Pl
1 mi jl 00 o Va AN Archivieren KurvesTabelle T~
min ‘gL
‘Wiederholen Ext Trigger D
. Start-Tarieren [
A
Stachwelle 9 0.50 i nach SLechwete [T
> Wit Shr. [¥] Fiename=5hr. [V]
min
may Meszperiode Mazx. Messzeit/z
A
o 1ms 32,76
Wimin WImax
A A .
Hoo /10000 Tnachlauf Tpause | Winkel/grad
9 2,50 9 0,50 Zeit/sek
Meszplstz
Wahle Sollwertsatz
Station Y
Auedier lob r)" 1 Sollwertsatz1
Analyselob2 F5 F6 F7 F10
Kopieren Ende Drucke
bearbeiten Fenster EXIT

Example: Serial number flags in the analyzer setpoints

If the “with SNo.” flag is set, the serial number is output in the test logs and tables.

If the “Filename = SNo” flag is set, the serial number becomes part of the test file name.
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2.8.2 Serial number as file name

ﬂ Bitte Datei(en) auswahlen ' M
Suchen in: ) Sollwertsatz 1 - & ¥ e M~
I MName ﬂnderung‘;datum Typ Grife
o [ ADS_00144532475943 171117 075412.6¢ 17112017 07:54 TXT-Datei 106 KB
Zuletzt besucht (7™ 3 ns 01144532475043 171117 075457 bxt 17.11.2017 07-54 TXT-Datei 106 KB |
Desktop
=
Bibliotheken
fi
L:-k
Computer
uy,
Ln
Metzwerk
Dateiname: "ADS_00144532475943_171117_075457 " "ADS_00144532475943_171117_075412¢ =
Dateityp: Benutzerdefinietes Muster (AD” bd) "] ’ Abbrechen ]

Folder with analyzer measurements records.

The file names with a serial number start with the abbreviation:
ADS_ for Analyzer

TDS_ for Screwing

FDS_ for Friction torque

PDS_ for Power

CDS_ for Calibration

followed by serial number, date and time
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2.8.3 Entering the serial number for a test

Entering the serial number is expected in all functions (analysis, screwing, frictional torque, power,
calibration) after pressing the function key F1 Start.

m EnterSnr.vi L

Seriennummer eingeben (& - 60 Zeichen)

00144532475943

F5 F10

The serial number can be entered on the PC keyboard or with a barcode reader. The length of the serial number
is 6 to 60 characters.

Save The serial number is saved and the test starts when you press CR (carriage return) or function
key F5.
A barcode terminated with CR also starts the test.

You can cancel the entry and the test with the function key F10 Cancel.
The serial number can contain letters, numbers and special characters.

Filenames, however, may not contain any of the following characters:
e asterisk (*)

e vertical line (|)

e backslash (\)

e colon (:)

e double quote (")

e less than (<)

e greater than (>)

e question mark (?)

e slash (/)

Therefore, unauthorized characters in the serial number for the filename are converted by the PC
program into an underscore “_".

2.9 Program quick start

- Call the VALUEMASTER program
- Select function
- F1 Analysis
- F2 Screwing
- F3 Friction torque
- F4 Power
- F5 Calibrate
-Setup ajob
- Enter the F8 Sensor constants and the F9 Setpoints in the selected function.

Then start the test in the selected function with F1 On and stop it with F2 Off.
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2.10 Program functions

Program functions are: analysis, screwing, frictional torque, power and calibration.

2.10.1 Program start

When the VALUEMASTER program is started, a screen appears with function keys F1 to F10. You can
select a function with these keys or with a mouse click.

The functions are:

- F1: Analysis

- F2:Screwing

- F3: Frictional torque
- F4: Power

- F8: Bench constants
- F9: Test hardware

When the program is first started on a PC, parameter files with default values are created in the
C:\VALUEMASTER folder. A password is required to change the parameters.
The default password is 1330.

—-———e - &8 e ww - — — - =

— — —

d - L]
@ ValueMaster.vi

ValueMaster: Torque, Force and Angle measuring

ValueMaster Vers,  2.801/15-08-11 1

LV2011/5P1L

Program for measuring, statistics and
documentation of physical sizes in
mounting- and drive- technic using the
the measuring modul ValueMaster(base)

Modul-Connection is OK

main folder

chWalueMaster 2,80
Start with

Mo Autostart
Location

Station F1 F2 F3 F4 F5 F7 F8 F9 F10
Lang Fry s .
Analyse Tighten Friction Power Calibrate Print Station- Test End of
English R I FE [ [ TrmeT o

VALUEMASTER start screen

27



E 5 H messtechnik

2.10.2 Bench constants

Additional system settings can be made in the bench constants.

Location

In “Location”, the operator specifies the folder where the test data are stored (the default name is
“Bench").

You can, for example, create a designated measured-value folder for test purposes.

If there are several identical test sites (identical machines), then the measured values can be assigned
to these sites. The sensor settings and jobs are not affected.

Module IP address
The IP address of the Valuemaster module can be entered here.
The default address is 128.0.0.66.

The language for the VALUEMASTER program can be selected here:
German, English, French and AUX. AUX is reserved for a fourth language and can be altered (at the
moment it is set to English).

@ Stationskonstanten.vi l = J
station constants
Location Station NE |
Modul IP-Address 128 0 0 ) 66 Example: 128.0.0.66
Language English N |
Start with No Autostart | Wahie Job Analyselob2 |
Fa4 F6 F7 F10
Change End Print
password Edit Window EXIT

Furthermore, in the bench constants in the line “Start with”, you can specify whether one of the five
selectable functions should be performed when the program starts.

With the pull-down menu “Select Job”, the job to be executed must also be specified for the
automatic start.

A new/own password can be entered in the system constants with the “F4 Change password” button.
If an empty password is entered in “Change password”, then no password will be requested during
subsequent operations.
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2.10.3 Analysis

Torque, force, travel, pressure and speed as a function of time can be measured and displayed in the
analysis. The plots can be displayed as a function of time, the angle or the sensor 2 measurement (e.g.,
displacement). Analysis is in principle a peak-value measurement.

By selecting the subfunction “Job” (accessible with the “F6 Edit job” button), a choice can be made
between a standard test routine and a programmable loop.

Before a test run, the sensor constants must be set with F8 and the setpoints with F9 (if none have
been entered previously). Before a test, one of ten setpoint records can be selected for the test at the
bottom right.

2.10.3.1 Analysis: Standard test sequence with a setpoint record

The standard test is executed with the preset setpoint record. It can be repeated as often as desired: it
is started with “F1 ON” and stopped with “F2 OFF”. A test run is started with “F1 On”, and if the bar
“LED ON” is on, when S1 threshold is exceeded. The test can also be started, if an external trigger is
selected, with the start input at the Dsub socket on the module. The test is terminated when a
maximum is reached. When the times Tovertravel (Tn) and Tpause Tp have elapsed and when the
measured value has gone below the S1 threshold, a new test can start. If the maximum value
increases during time Tn, time Tn is restarted.

The waveforms can be archived, if “Archiving” is selected in the Setpoints. Archived curves can be
displayed with the function “F4 Evaluate analysis” (individually/as a group plus table).
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san  Speed(L/min} ] - orque/Nm
mean  Speed(L/min e Speed -06 20,00 4
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0006,307 -0400.0 PusssRot g1 Angle/grad
ExtTrgger[] 006,00 B 1440,0
E 0005,50-] 0350,0 4 e 328 5
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et r =] 3 Select ob Select Parameter
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—— F1 F2 F4 F5 F6 F7 F8 F9 F10
Autolob Sensor-
Meaz -Val -Path ON OFF Go to Tare Edit Print Constants Edit EXIT
chvalues Archiv Job Window a. Test Parameter
Modul-Connection is OK
[ ——=—ua |

Analysis function window
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2.10.3.2 Analysis: Programmable loop

This test is executed according to the programming in the job subfunction. The loop is started with the
“Start loop” button and stopped with the “Stop loop” button, or when all loops have executed. Each
program step (maximum 4) is executed as a standard test.

The plots and data are archived according to the program preselection in a “Loop” folder. Archived
curves can be displayed with the function “F4 Evaluate analysis” (individually/together and in tabular
form).

— - — e
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Analysis function window

All loop functions are highlighted in light blue. The program step number (1-4) and the microstep
number (within a step) are shown respectively on the left and right under the label “Loop running”.
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2.10.3.3 Analysis: Functions and settings

Background tests in the analysis

When using a sensor with a chip, the sensor data is compared to the chip data. An error message is
output if there are any anomalies. Furthermore, the setpoints are checked for plausibility and if there
is no plausibility, an error message is also output. No test can be started as long as there are errors.

Taring after starting with F1

If Start taring ON is set in the setpoint record, a taring is performed. The taring is complete when the
“LED ON” is illuminated yellow. The sensors must not be activated during this taring. This taring
ignores the taring which is done with the “F5 Taring” button, but only for this start.

Evaluation

The curves are displayed after a test run and the results are displayed and evaluated (within limits?).
The displayed variables are the values at maximum S1 (vertical red line).

The OK/NOK outputs are energized.

Direction indication
The set direction is shown at the top left.

Only variables measured in this direction are recorded.

Torque measurement:

Right rotation (CW=ClockWise) positive signals.
Left rotation (CCW=CounterClockWise) negative signals.
Both directions of rotation (CW+CCW) both signal directions.

Force measurement:

PRESS (pressure) positive signal
DRAG negative signal
Both directions (PRESS+DRAG) both signal directions.

When the bidirectional scenario CW+CCW or PRESS+DRAG is selected, pulses are not evaluated and
the positive and negative measured values are shown in the plots.

An “LED” in the direction display lights up RED if more than 15 pulse train errors are detected. (These
errors can occur by rotating in the non-specified direction, for example.)

Switching the x-axis
The x-axis variable can be changed with the F(t), f(Wi) and f(S2) buttons.

Other features

The original curve (without mean value calculation) can be displayed additionally as a plot using the
check box “Original”.

The speed plot can be toggled using the check box “Speed plot”.
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Taring

A taring is performed with the “F5 Taring” button. The tare value is displayed and saved until the next
taring. This tare value is valid for the current job.

Editing Job
The F6 button opens the Job window.
There a new job can be set up or job texts can be entered. A loop sequence can be programmed, as

well.

This window is described in the “Job Management” section.

2.10.3.4 Analysis: Inputs/outputs at the control I/0 port

The READY, OK, NOK and ON outputs are used (see Valuemaster manual, Pin assignment section)

In addition, a speed setpoint in the form of a voltage in the range -10V to +10V is output (+- 100% of
the maximum speed can be set). Since the polarity of the torque setpoint can be selected, the
direction of rotation can be set as well.

A screwing test can be started with the input START (set in the setpoints).

- Control I/0s without “External trigger”

The READY output is set if the test is started with F1.

After 100ms, the ON output is energized.

The speed setpoint is output simultaneously.

After reaching the cutoff point, the OK or NOK outputs are set and the ON output is de-
energized for approx. 2 sec and then re-energized. The speed setpoint is set to 0% too and
after 2 sec. is set to the setpoint value, again. If the test is stopped again with F2, all outputs
are de-energized and the speed setpoint is set to 0%.

The OK and NOK outputs are de-energized when the input from sensor 1 has exceeded the
Sltrigger value.

- Control 1/0s with “External trigger”

The “EXTERNAL TRIGGER” field on the left in the analysis window is checked. The READY
output is active if the test is started with F1.

The speed setpoint is output simultaneously.

The test/recording is started with the “START” input = “ON”.

The START input must be on for the entire duration of the test. The test is stopped when the
START input is de-energized.

When the test is terminated, the test data are transmitted to the PC and the OK or NOK
output is energized. The ON output is de-energized and the speed is set to 0%.
A new test is started when the START input is de-energized and then re-energized.

If the test is stopped again with F2, all outputs are de-energized and the speed setpoint goes
to 0%.
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2.10.3.5 Analysis: Sensor constants and test

The sensor constants (sensor 1 and sensor 2) are set with the “F8 Sensor constants and test” button.
If a sensor with chip is connected to the ValueMaster module, the chip data must be scanned, as the
chip data are compared with the sensor data. If there is a difference, a test can not be started.
Different data flash RED.

The scope of the tests depend on the sensor characteristics selected. This means that tests are always
run with sensor 1.

If the pulse generator is on, the angle and speed are also measured.

If sensor 2 is on (2nd parameter or 2nd range), sensor 2 is used in the test, as well.

@ Sensorvi l = 'J
sensor constants
Edit Sensor Constants:
Select measuring size, unit, calibration value ...
If a sensor with a CHIP is connected, the sensor that readen from the CHIP will be shown
Signal/V
Sensor 1 (S1) Torque hd +-5V
Filter
calibr. value 20,00 Mm i 0
Factor Ind.
B A Encoder
Nominal Val. -/ 20,00 Nm o iX 1,0000
Multiplier
angle factor 1440,00 pulses/rot.
Encoder: Gear factor Result:
pulses/rot, pulses/rot.
-EJ 360 X 1000 X |1400 = |1440,00
without with 2 ranges with 2 Sensor
@ & &
Sensor 1-Chip SignalV
Nom. Vaiue
Transfer 3
20 MNm 5 .
pulses/rot.
CRC OK. 360
Rpm-Cal./{L/min) 2000 With Rpm-entry [7]
Location
Station
Function
Analyser F1 F2 F3 F4 F6 F7 F10
running job
Autolob Tare a. VM-Scope Test Angle Test End of Print Exit
utolo Test Hardware Edit Window
Connection to modul O.K. I

Window for sensor constants in analysis
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Selection of sensor 2:

The selection is done with the following buttons

o without o with 2nd range o with sensor 2

Sensor 2 can thus be switched off, or used for a 2nd range or a 2nd parameter.

Select the 2nd range if you want a test with 2 sensors having identical physical parameters but
different ranges.
Flipping the range must be done in the setpoints.

Select the 2nd sensor if you want to scan a 2nd parameter.
The 2nd parameter is shown in the function window in the bottom chart.

Inputs for sensor 1 (S1) and sensor 2 (S2):

Calibration value:
If the sensor has a chip, the chip data must be loaded with the “Accept” button or from the PC
keyboard. The nominal value is always the value which is on the sensor or stored in the sensor chip.

Calibration value = nominal value x factor

In addition, the calibration value changes depending on the selected engineering unit (Nm, Ncm)

S1 input, S2 input

The maximum voltage of the sensor inputs at nominal value can be 5V or 10V. The operator selects
the sensor voltage. For a sensor with sensor chip, this setting is loaded from the chip. The
amplifications are changed in the measurement module to suit the selection.

Filter
Each channel in the ValueMaster module has an analog filter with a 1kHz frequency limit. This filter
can be turned on/off.
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Inputs for sensor 1 (S1)
Only sensor 1 has a pulse generator.

Encoder

Angle and speed measurements can be performed if the sensor has a pulse generator installed. The
selection is done with the “Encoder” button.

If “Encoder” is ON, then the sensor chip values for “Encoder pulses/revs” are loaded from the sensor.
They can also be entered on the PC keyboard.

Pulses/revs

The “Pulses/revs” value is calculated from several factors.

The “Encoder pulses/revs” are the values given by the sensor manufacturer.

This “Encoder pulses/revs” (e.g., 60 or 360) can be multiplied by a factor (e.g., necessary for gears). A
pulse quadrupler is enabled on the ValueMaster module using the Multiplier button. The pulse count
is thus electronically quadrupled in the ValueMaster module.

Pulses/revs = Encoder pulse/revs x gear factor x Vvalue

Vvalue = 4 if the pulse quadrupler is enabled
Vvalue = 1 if the pulse quadrupler is disabled

The test functions

- F1 Tare and test
- F2 VM-scope

- F3 Angular test

- F4 Test hardware

are identical in all functions and are therefore described in the Test Functions section.

Speed calibration value

Check the “with RPM entry” box to select whether the default is percent or speed (rpm) for the speed
output in the Setpoints. If the speed default is rpm, the speed calibration values rpm-cal (1/min) have
to be entered.
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2.10.3.6 Analysis: Edit setpoints

The limit values for a test are entered in the “Edit setpoints” window.

Up to 10 setpoint records can be edited.

The setpoint window is structured according to the setting in the sensor constants.

This depends, among other things, on the settings for sensor 2 (2nd parameter or 2nd range) and for
the pulse generator (no angle can be measured without the pulse generator).

i1 AnalyserSoliwerte.vi e
Analyser-Parameter
2 sensor
mean Direction
Torque/Nm A )
que/| e 3
Stcal 20,00 3 Speed(1/min) h
s e Tar [V A A
1 Enzbie Tar. [V] :J: 10000
s1cutoff ’r) 10,00 Ramg-Times. ow
s1 £ max i X v
max r) 3,00 I ,D: 20 ,r) 04
A1
2 e Archivzte PotsTsble
Simin r) 1,00 = '
Repeat [] Ext Trigger []
52-cutoff [ Tare at Start [7]
v
Stthreshiold r) 040 / T sfter STtrashnoid [|
sampleperiod  Max Meas. Time/3
min
Force/kN )
o Hims 3276
52 EnatieTer [V S2cal 40,00
ANGmin ANGmax
A &
oo 710000 Tovertravel Tpause | Angle/dea
s2max 7)/5,00 ',) 2,00 200 Time/sec
samin £} 4,00
location
= Select Parameter
Station A
ranring e J1 Solwertsatz1
Autolob F5 F6 F7 F10
Copy End Print
Edit Window EXIT

Window for editing setpoints (Example: Sensor 1 for torque and angle measurement, Sensor 2 for force
measurement)

Limit values
Upper and lower limits must be set for torque, force and angle.
If the input values are within limits, then they are correct (OK), otherwise they are incorrect (NOK).

S1 cutoff
If this torque is exceeded, the test is aborted (emergency cutoff)

S2 cutoff
If this cutoff value is exceeded the test is aborted (emergency cutoff)
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Switchbox
S1 enable taring and S2 enable taring.
Taring is thereby enabled. It is thus possible to tare with one sensor with the F5 button in Analyzer.

Selecting the setpoint record

The setpoint record to be edited is set at the lower right of the screen. The text next to the setpoint
record number describes the setpoint record. It can be changed: for example, to “Stay bolt $10”
instead of the default text “Setpoint record x”. This setpoint record designation is also then the name
for the folder holding the data files.

Times

j time Tn:

For “Tn after S1 threshold” = OFF (not checked):

The overtravel time Tn is the time after the last recorded sensor 1 peak value.

The test continues during this period. If a value higher than the last measured peak value occurs
during the period Tn, then the time Tn is restarted.

With “Tn after S1 threshold” = ON (checked):
The follow-up time Tn is the time after which the threshold has been exceeded.
The test continues to run during this period.

Pause Tpause (Tp):
Another pause period Tp runs after Tn. If Tp = 0, the digital output ON is not de-energized between
test runs.

Direction
The direction determines the signal polarity to be scanned.

Torgue measurement:

Right rotation (CW=ClockWise) positive signals.
Left rotation (CCW=CounterClockWise) negative signals.
Both directions of rotation (CW+CCW) both signal directions.

Force measurement:

PRESS (pressure) positive signal
DRAG negative signal
Both directions (PRESS+DRAG) both signal directions.

When the bidirectional scenario CW+CCW or PRESS+DRAG is selected, pulses are not evaluated and
the positive and negative measured values are shown in the plots.

Mean value

The arithmetic mean is calculated from 2-10 measured values to calculate the mean value of the
sensor 1 signal. The mean value is used, among other things, to smooth the plots. The mean value is
calculated in the PC.
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Speed rpm:

The speed and direction of rotation for a motor controller (servo) is output as an analog voltage to the
Dsub socket on the module:

-100% = -10VDC,

+100% = -10VDC.

The speed must be entered in rpm if the speed setpoint is selected in revolutions (rpm) in the sensor
constants.

Ramp times
The times for the startup-speed ramp Up/s and the cutoff-speed ramp Down/s can be entered here (0
t09.9s.).

Archiving
If the flag is set, archiving is enabled for this setpoint record. If enabled, the archiving method can be
chosen (table, plot, table + plot).

External trigger:
A test is started when the external trigger is selected, only if the “START” input is energized on the
Dsub socket.

Start taring:
When a test is started with “F1 ON”, taring is performed once.

TN after S1threshold
The time T overtravel (Tn) will be started after the S1 threshold is reached. The evaluation is
performed after TN has elapsed.

S2 cutoff
Stopping a test with the sensor 2 input can be enabled or disabled with this flag.

Sampling period

The available sampling periodsare0.2 / 0.5 /1 / 2/ 5 / 10 ms.

This period determines the sampling rate and the time resolution of the three data streams for sensor
1, sensor 2 and angle.

Maximum sampling period:

Please note when selecting the sampling period:

When archiving is enabled, short periods generate large archive files.

Plots are formed slowly and screen changes to the Archive subfuntion are slow.

With SNo.
This flag enables serial number entry.

Filename = SNo
If this flag is set, the serial number becomes part of the test data file name.
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2.10.3.7 Analysis: Evaluate archive

In the “Evaluate archive” subfunction, you can display archived analysis data as a plot and as a table.

@ AnalyserKurven.vi [——
evaluate Analyser-Archiv | all ON l all OFFl tofi‘terl
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W] ap 160623 0524110 OK m
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E li‘ AD_160623_102605.nt.  NOK
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% 0005,00 Y= 2330 H #D_160623 1031545 OK
g E Slmax= 287Nm, Angle= 7590grad.
£ 0004,507 AD_160623_102542.txt 5 SImax= 000
: SEmLna V] ap_160623 10320680, MoK
0004,00 _ ¥ 10320600,
3 = Y= 200 B Simax= 3.67Nm, Angle= 1170 2grad,
0003,50- [\ 6 |S2max= 000
0003,00% — _— - —— W1 " ap_ 160623 10375000 mOK
: ) BN Slmax- 333Nm, Angle- 1632 Dgrad,
0002,50= 4 7 |SZmex= 000
0002007 £
0001,50°
0001,00= —_—— Y ——— —
Location 2 3
Station 0000,50 Pt L -
-~ D T R R e
g 0,00 0,25 0,50 0,75 1,00 1,25 1,50 175 2,00 2,25 2,50 275 3,00 3,25 3,50 375 400 4,34
Autolob ol 2x time/sec
B RezerPiat B 2 x|
— parameter set
lect _ _ (= |
— © ft) © f(Ang) B | Peli7 1 |sollwertsatz1
8
(@) O a NOK F1 F2 F4 F5 F7 F8 F10
of
whale © eniy O load backward | | forward Table Print print EXIT
8 () oniy NOK files scroll scroll Window m
: ——— e Ll |— PR ——

Evaluation window for 8 archived torque recordings of the “Analysis” function with plot legend.

You can enable/disable the plots with the checkbox in the plot line in the plot legend. These settings
can be saved with the “In filter” button, so that after a “Reset plot” they are loaded when a new
screen is output.

You can scroll backwards and forwards, respectively, in the file with the F3 and F4 buttons and show
the individual plots.

39



E ‘ H messtechnik
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Evaluation window for 1 archived torque recording. If one curve is displayed, the cutoff values are also

displayed.

You can initiate a log display or log print with the “F8 Print log” key. First, a window will open where
you can enter texts for the log. With the HTML button, the log is displayed in the standard internet
browser. The Print button prints the log to the standard printer.
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Loading the measurements file

First, one or more file(s) must be selected for display.

Before selecting the files, you can use the buttons to the left of the F1 button to select whether only
OK or only NOK evaluations or both should be displayed. The F1 button opens an Explorer window in
which the files are listed. There, one or more files are marked and loaded with OK. At this point files
can also be deleted.

Select File{s)

D

Zuletzt
verwendete D,

Deskiop
Eigene Dateien

Arbeitzplatz

Suchen in; | [ Sichemungsautomat

v O% e E-

2] AD_120201_154155
[£] aD_1z0201_154201
[£] AD_tz0201_154206
[£] aD_tz0201_154211
2| aD_t20z01_154215
2| aD_t20201_154220

Dateinamme:

Metzwerkumgeh | Dateityp:

v

Lok ]

| Benutzerdefiniertes Muster (A0 tt]

v

[ Abbrechen ]

The data for all tests can be displayed as a table with the function button “F5 Table”.

— —— ]
[ ListeAnzeigen.vi l-"‘-l
Measuringvalue-Table
Mesz-Nr. |51- Dreh Max Drehmoment Min Drehmoment Unit Winksd Max Winks! Min Winks] Unit &
1 26171 32,0000 10000 Nm 14932500 LO00.0000 0.0000 grad
Meas.-Ne. [51-  Torque Max Torque Min Torque Unit Angle Max Angle Min Angle Unit
1 34287 3.0000 10000 M 1317.2500 1000,0000 0.0000 grad
Mess-No. 51-  Torgue Max Torgue Min Torgue Unit Angle Max Angle Min Angle Unit
1 27065 3.0000 10000 Nm 3285000 LO00.0000 0.0000 grad
Meas.-Ne. [51-  Torque Max Torque Min Torque Unit Angle Max Angle Min Angle Unit
1 3.0634 3.0000 10000 M 1047.0000 1000,0000 0.0000 grad
Meas.-No. I51-  Torgue Max Torgue Min Torgue Unit Angle Max Angle Min Angle Unit
1 34355 3.0000 10000 Nm 8202500 LO00.0000 0.0000 grad
Meaz-Ma. 51 Tongue Max Torgue Min Torgue Unit Angle MaxAngle Min Angle Unit
1 33102 3.0000 10000 M 1475,0000 1000,0000 0.0000 grad
Meas.-No. I51-  Torgue Max Torgue Min Torgue Unit Angle Max Angle Min Angle Unit
1 33646 3.0000 10000 Nm 16010000 LO00.0000 0.0000 grad o
Meas-Mo. IS1-  Torgue Max Torgue Min Torgue Unit Angle Max Angle Min Angle Unit
1 28700 32,0000 10000 Mm 758,0000 1000,0000 0,0000 grad L
2 3.6656 3.0000 10000 M 11702500 1000,0000 0.0000 grad
Meas.-No. I51-  Torgue Max Torgue Min Torgue Unit Angle Max Angle Min Angle Unit
1 33278 3.0000 10000 Nm 16520000 LO00.0000 0.0000 grad :
« | 1 | L2
Mezs-Val-Peth % Chwvalues\Messwerte!\Station\Analyser\Autolob'\Sollwertsatz 1\Valuelist.bt
F7 F8 F10
Print Print EXIT
Window Table

This table is saved in the file Valuelist.txt and can be edited with a text editor or in EXCEL.
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2.10.4 Screwing

The screwing function serves to control and monitor a screwing operation. Screwing means to turn a
screw/nut to a specified torque or angle. The various types of screwing operations are designated here
as diagrams. During screwing, a sensor 1 with a pulse generator is used for the diagrams 30, 35, 40, 50.
The torque and angle of rotation are measured with sensor 1.

Force, pressure or travel (e.g., screw-in depth) can be measured with sensor 2.

After reaching one of the cutoff points torque or angle (depending on diagram 20, 30, 35, 40, 50), the
data is transferred to the PC and evaluated.

The diagram can be selected in the Setpoints (“F8 Edit setpoints” button).

You can also decide in the Setpoints whether a test should be started with an external start input.

You can also select between a standard test or a loop/programmable test in the “Job” subfunction
(accessible with the “F6 Edit job” button).

2.10.4.1 Screwing: Standard test with a setpoint record

= —— =
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Screwing window — after an NOK screwing operation.

Start the screwing with a setpoint record with the “F1 ON” button.
Any number of screwing operations can be executed with this setpoint record.
The screwing is stopped with the “F2 OFF” button.
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2.10.4.2 Screwing: programmable loop

This loop is executed as programmed in the job subfunction. The loop is started with the “Start loop”
button and stopped with the “Stop loop” button, or when all loops are complete. Each program step
(maximum 4) is executed as a standard test. The loop OK/NOK —the label in the top right-hand corner
of the screen shows the overall OK/NOK status of the continuous, running loop. To its right is the
OK/NOK state of the processed step.

The plots and data are archived according to the program preselection in a “Loop” folder. Archived
curves can be displayed with the function “F4 Evaluate analysis” (individually/together and in tabular
form).
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2.10.4.3 Screwing: Functions and settings

Archiving

The plots can be archived. Archiving must first be selected in the Setpoints with the pulldown menu:
Plot, Table, Plot + table. Archived curves and measurements can be displayed with the function “F4
Evaluate analysis” (individually/together and in tabular form).

Background test in Screwing

When using a sensor with a chip, the sensor data is compared to the chip data. An error message is
output if the comparison fails. In addition, the setpoints are checked for plausibility. If the setpoints
are not plausible, an error message is also output. No function test can be started as long as there are
errors.

Taring after starting with F1

If Start taring ON is set in the setpoint record, a taring is performed. The taring is complete when the
“LED ON” is illuminated yellow. The sensors must not be activated during this taring. This taring
ignores the taring which is done with the “F5 Taring” button, but only for this start.

Evaluation
The curves are displayed after a test run and the data is displayed and assessed (are the
measurements within the limits?). The measured values at the cutoff point are displayed.

Direction of rotation indicator

The set direction of rotation is displayed at the top left.

Only measured values generated by this direction of rotation are recorded.

This means that positive signals are recorded for right rotation and negative ones for left rotation.
An “LED” in the direction of rotation indicator lights up RED if more than 15 pulse train errors are
detected. (These errors can occur by rotating in the non-specified direction, for example.)

Taring
A taring is performed with the “F5 Taring” button. The tare value is displayed and saved until the next
taring. This tare value is valid for the current job.

Edit job

The F6 button opens the Job window.

There a new job can be set up or job texts can be entered and a program loop can be programmed.
This window is described in the “Job Management” section.
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2.10.4.4 Screwing: Digital inputs/outputs at the control 1/0 port

The OK, NOK and ON outputs are used (see Valuemaster manual, Pin assignment section)

In addition, a speed setpoint in the form of a voltage in the range -10V to +10V is output (+- 100% of
the maximum speed can be set). Since the polarity of the torque setpoint can be selected, the
direction of rotation can be preset.

A Screwing test can be started with the input START (set in the setpoints).

- Control 1/0s without “External start”

The READY output is set if the test is started with F1.

The ON output will be energized after 100ms.

The speed setpoint is output at the same time.

After reaching the cutoff point, the OK or NOK outputs are set and the ON output is de-
energized for approx. 2 sec and then re-energized. The speed setpoint is set to 0% too and
after 2 sec. is set to the setpoint value, again. If the test is stopped again with F2, all outputs
are de-energized and the speed setpoint is set to 0%.

- Control 1/0s with “External start”

The external trigger flag is set at the left of the Screwing window. The READY output is active
if the test is started with F1. The output ON is energized and the speed setpoint is output
only after the “START” input = On. The START input must be energized for the entire
duration of the screwing operation.

After reaching the cutoff point, the OK or NOK outputs are energized. The ON output is de-
energized and the speed is set to 0%.

A new screwing process is started when the START input is de-energized and then re-
energized.

If the screwing test is stopped again with F2, all outputs are de-energized and the speed
setpoint is set to 0%.

If the START input is de-energized during the screwing process, or if the time Tmax is
exceeded, the screwing process is interrupted and a red error message appears in the upper
window.
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2.10.4.5 Screwing: Sensor constants and test

The sensor constants for sensor 1 and sensor 2 are set with the “F8 Sensor constants and test” button
in the “Screwing” function.

If a sensor with chip is connected to the ValueMaster module, the chip data must be loaded, since the
chip data is compared with the sensor entries. If there is a difference, no test can be started. Different
entries blink RED.

The scope of the test depends on the selection of sensor properties, i.e.:
The test is always run with sensor 1.
The pulse generator is always energized, (however, this is not necessary if screwing is done
with graph 20)

If sensor 2 is energized (for the 2nd range only), tests are also run with sensor 2.

@ Sensorvi =
sensor constants
Edit Sensor Constants:
Select measuring size, unit, calibration value ...
If a sensor with a CHIP is connected. the sensor that readen from the CHIP will be shown
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calibr. value 20,00 Nm = | - calibr. value 10,00 kN = | 7
Factor Factor
Nominal Val. 7} 20,00 Nm = |X 1,0000 Nominal Val. 7} 10,00 KN |X 1,0000
Multiplier
angle factor 1440,00 pulses/rot, 7
Encoder: Gear factor Result:
pulses/rot. pulses/rot.
:}J 360 X 1,000 X 400 = 144000
without with 2 Sensor for 2. measurement
@
Sensor 1-Chip Signalfv
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Transfer 3
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ute-o Test Hardware Edit Window
Connection 10 modul 0K |
e

Window for the sensor constants in the screwing process
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Sensor 2 selection:

Sensor 2 is selected with buttons

o without o with sensor 2

Sensor 2 can thus be disabled, or used for a 2nd parameter.

With Sensor 2 should be used if a 2nd parameter is to be measured.
The 2nd parameter is shown in the bottom graph in the function window.

Inputs for sensor 1 (S1) and sensor 2 (S2):

Calibration value:

If the sensor has a chip, the chip data must be loaded with the “Accept” button or from the PC
keyboard. The nominal value is the value which is on the sensor rating plate or is stored in the sensor
chip.

Calibration value = nominal value x factor

In addition, the calibration value changes depending on the selected engineering unit (Nm, Ncm ...).

S1 input, S2 input

The maximum voltage of the sensor inputs at nominal value can be 5V or 10V. The operator selects
the sensor voltage. For a sensor with sensor chip, this setting is loaded from the chip. The
amplifications are changed in the measurement module to suit the selection.

Filter
Each channel in the ValueMaster module has an analog filter with a 1kHz frequency limit. This filter

can be turned on/off.

Inputs for sensor 1 (S1)

Pulse/revs

The “Pulse/revs” value is calculated from several factors.

The “Encoder pulse/revs” is the value given by the sensor manufacturer.

This “Encoder pulses/revs” (e.g., 60 or 360) can be multiplied by a factor (e.g., necessary for gears). A
pulse quadrupler is enabled on the ValueMaster module using the Multiplier button. The pulse count
is thus electronically quadrupled in the ValueMaster module.

Pulses/revs = Encoder pulse/revs x gear factor x Vvalue

Vvalue = 4 if the pulse quadrupler is enabled
Vvalue = 1 if the pulse quadrupler is disabled

Speed calibration value

The “With rpm-entry” flag allows you to choose if the default for the speed output in the Setpoints
must be entered in “%” or in “rpm”. If the speed default must be in “rpm”, the speed calibration value
rpm-cal (1/min) must be entered, as well.

The test functions

- F1Tare and test
- F2VMe-scope

- F3 Angular test

- F4 Test hardware

are identical in all functions and are therefore described in the Test Functions section.
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2.10.4.6 Screwing: Edit setpoints

Diagrams (Screwing methods):

Five different diagrams (screwing methods) can be selected. A diagram is selected with the “Diagram”

button.

Different diagrams (screwing methods) are used depending on the screwing requirements: Diagram

20, 30, 35, 40 and 50:

Diagram 20:

DIA20:

Screwing up to the cutoff torque “S1lcutoff”

The torque at the cutoff point must be between S1min and S1max.

When Tmakx is reached, the screwing operation stops.
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Setpoints entry window for DIA20
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Diagram 30:

DIA30:

Screws up to the cutoff torque “S1off” or angle ANGmax (as emergency cutoff).
The torque at the cutoff point must be between S1min and S1max.

The angle at the cutoff point must be between ANGmin and ANGmax.
Exceeding Tmax ends the screwing operation.
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Setpoints entry window- for DIA30
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Diagram 35:

DIA35: Screwing up the cutoff torque “Slcutoff” or angle ANGcutoff (whichever comes first).
The torque at the cutoff point must be between S1min and S1max. The angle at the cutoff
point must be between ANGmin and ANGmax. Exceeding Tmax terminates the screwing

operation.
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Setpoints entry window for DIA35

Diagram 40

DIA40: Loosening a screwed connection up to the cutoff angle ANGmax or torque S1 max (as
emergency cutoff). The peak torque during loosening must be between 0 and S1max.
The angle at the cutoff point must be between ANGmin and ANGmax.
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Setpoints entry window for DIA40
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Diagram 50:

DIA50: Screwing up to the cutoff angle ANGcutoff or torque S1 max (as emergency cutoff).
The torque at the cutoff point must be between S1min and S1max.
The angle at the cutoff point must be between ANGmin and ANGmax.
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Setpoints entry window for DIA50

Limit values

Upper and lower limits must be set for torque, force and angle.

If the measured values are within these limits, then they are correct (OK), otherwise they are incorrect
(NOK).

Trigger torque and threshold torque:

When screwing in a screw, the torque recording in the VALUEMASTER module is started after the
trigger torque Sltrigger is exceeded. The angle measurement in the VALUEMASTER module begins
after torque Sl1threshold (threshold torque). If the torque Slcutoff (cutoff torque) or ANGmax is
reached, the screwing process has finished.

Times Ta (suppress), Tn(overtravel) and Tmax

If the screwing process has ended, the torque, angle and force are still recorded and measured for a
lag time, Tn. Only when Tn has elapsed are the measured values torque, angle and force transferred to
the PC. Evaluation is done in the PC.

During Ta a starting pulse is suppressed (measured value peaks do not cause a cutoff). After the time
Tmax, screwing is stopped (timeout).

Mean value

The arithmetic mean is calculated from 2-10 measured values to calculate the mean value of the
sensor 1 signal. The mean value is used, among other things, to smooth the plots.

The mean is calculated in the ValueMaster module.
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Direction of rotation

The direction of rotation determines the expected direction of rotation during screwing.

The direction of rotation is transferred to the VALUEMASTER module.

Only torque data that results from the selected direction of rotation are recorded.

Only angles which result from the selected direction of rotation are recorded.

Pulse trains which result from an incorrect direction of rotation are accumulated.

If there are more than 16 false pulse trains, the message “Pulse train error” is displayed (red LED in the
respective PC evaluation window).

Rotational speed

The speed and direction of rotation for a motor controller (servo) is output as an analog voltage to the
Dsub socket on the module:

-100% = -10VDC,

+100% = -10VDC.

The speed must be entered in rpm if the speed setpoint is selected in revolutions (rpm) in the sensor
constants.

Ramp times
You can enter the time for the startup speed ramp here (0 to 9.9 sec).

External start

With no “External start”, a screwing operation is started when “F1 ON” is energized.

With “External start”, a screwing operation is only started if the START input on the control I/O port of
the Value Master module is energized.

Start taring:
After starting a screwing operation with “F1 ON”, taring is performed once.

System limits

Since the measured values torque, force and angle data are stored in the VALUEMASTER module and
are transferred to the PC when the screwing operation is finished, the system limits are fixed by the
RAM size and the counter limits in the VALUEMASTER module.

Archiving
If the flag is set, archiving is enabled for this setpoint record. If enabled, the archiving method can be
chosen (table, plot, table + plot).

S2 cutoff
Stopping a test with the sensor 2 input can be enabled or disabled with this flag.

With SNo.
This flag enables serial number entry.

Filename = SNo
If this flag is set, the serial number becomes part of the test data file name.
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2.10.4.7 Screwing: Evaluate archive

You can display archived measured values from of a screwing operation in the “Screwing archive”
subfunction.
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Evaluation window for 6 archived torque recordings of the “Screwing” function with plot legend.

In the plot legend, you can enable/disable the plots with the checkbox in the plot line. These settings
can be saved with the “In filter” button, so that after a “Reset plot” they are loaded when a new
screen is output.

You can scroll backwards and forwards, respectively, in the file with the F3 and F4 buttons and show
the plot.
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Evaluation window for one archived torque recording. If only one curve is displayed, the cutoff values are also
displayed.

You can display or print a report with the “F8 Print report” button. First, a window is opened in which
more text for the report can be entered. The report is displayed in the standard Internet browser with
the HTML button. The report is printed on the standard printer with the Print button.

Loading measurements file

First, one or more file(s) must be selected for display.
Before selecting the files, you can use the buttons to the left of the F1 button to select whether only
OK or only NOK evaluations or both should be displayed. The F1 button opens an Explorer window in
which the files are listed. There, one or more files are marked and loaded with OK. At this point files
can also be deleted.
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The data for all Screwing tests can be displayed as a table with the function button “F5 Table”.

Huesmgew TR W il - w —
e T—
—
| Measuringvalue-Table
1 26863 5.0000 10000 Nm 417.0000 450.0000 250.0000 deg -
2z 27113 5.0000 10000 Nm 3167500 450.0000 250.0000 deg
3 26624 50000 10000 N 1665000 450,0000 250,0000 deg
Nummer S1- D Max D Min Dr Unit Winkel Max Winke! Min Winkel Unit
1 26258 5.0000 10000 Nm 3337500 450,0000 250,000 deg
2 31387 5.0000 10000 Nm 4562500 450,0000 250,000 deg
3 23800 5.0000 10000 Nm 2880000 450,0000 250,000 deg
4 2orez 5.0000 10000 Nm 281.5000 450.0000 250.0000 deg
B 25403 50000 10000 N 2027500 450,0000 250,0000 deg
Nummer 51- D Max Dy Min Dy Unit Winkel Max Winkel Min Winiel Unit
1 33708 5.0000 10000 Nm 4002500 450,0000 250,000 deg
Nummer S1- D Max Dy Min Dr Unit Winke! Max Winke! Min Winkel Unit
1 25525 5.0000 10000 Nm 2807500 450.0000 250.0000 deg
Nummer 51- D Wax Dy Min Dy Unit Winkel Max Winkel Min Winiel Unit
1 28578 50000 10000 M 1892500 450,0000 250,0000 deg
Nummer S1- D Max D Min Dr Unit Winkel Max Winke! Min Winkel Unit
1 31021 5.0000 10000 Nm 2577500 450,0000 250,000 deg
2z 34074 5.0000 10000 Nm 210.5000 450.0000 250.0000 deg
3 15755 5.0000 10000 Nm 2027500 450.0000 250.0000 deg
Number 1. Torque Mazx Torque Min Torque Unit Angle Max Angle Min Angle Unit i
1 25827 50000 10000 M 2847500 450,0000 250,0000 deg L
< [ m ] o |
Mezz-Val -Path E DM esswerte\ Messwertel Station\ Schrauben’\Autolob\Schrauben-5w.-Satz 1"\ Valuelist.tt

This table is saved in the file Valuelist.txt and can be edited with a text editor or in EXCEL.
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2.10.5 Frictional torque

Frictional torque measurements are taken with gears, plain/ball bearings, hinges, window lifts in
vehicles, etc., to be able to determine the so-called frictional torque.

Definition:

Since the frictional torque can be recorded and evaluated as a function of time, angle or position (the
selection is done in the setpoint parameters). Below, the limits are generally designated as x-start, x-
end and x-cutoff. (Replace x with the angle or time.)

Sensor 1 with/without a pulse generator can be used with the “Frictional torque” function.

The torque and angle of rotation are measured with sensor 1.

With the “Frictional torque” function, the torque is recorded periodically in the VALUEMASTER
module and after reaching a cutoff value x-cutoff, it is displayed on the PC and evaluated. The test
plots can be saved.

Principles of measurement:

When the test piece (e.g., gear shaft) slips and spins, the torque recording in the VALUEMASTER
module is started when the trigger torque MDtrigger is exceeded. The angle/time test in the
VALUEMASTER module begins after the torque MDthreshold (threshold torque). When x-cutoff is
reached, the test is complete. The torque values are transferred to the PC. The evaluation is done in
the PC, where only the torques between x-start and x-end are included.

You can also select between a standard test or a loop/programmable test in the “Job” subfunction
(accessible with the “F6 Edit job” button).
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2.10.5.1 Frictional torque: Evaluation methods

All typical measured data are shown after a frictional torque test:
Highest frictional torque (Hi)
Mean frictional torque (Me)
Lowest frictional torque (Lo)
Breakoff torque (Br)
Difference torque (Di)

You can select the analysis method in the Setpoints.

Frictional torque evaluation
You can select the evaluation methods for the frictional torque test in the Setpoints.

Mean frictional torque
When the test has terminated, the arithmetic mean calculated from all measured values recorded
within the limits x-start and x-end is checked to be within the min. and max. limit values.

Highest and lowest frictional torque
When the test has terminated, the measurements within the limits x-start and x-end will be checked
to be within the min. and max. limit values.

Difference evaluation
The greatest frictional torque difference within the limits x-start and x-end will be assessed.

Breakaway torque evaluation
The greatest frictional torque from the start to the angle ANGstart will be assessed.

Before starting a test, you must select the limit values from setpoint record 1-10. The limit values for
torque, angle of rotation, etc. must be specified in the setpoint record. You can enter the limit values
with the function key F9: Edit setpoints.
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2.10.5.2 Frictional torque: Standard test using a setpoint record

A test is started with the F1 ON button. You can run as many tests as you want to with the preset
setpoint record.

@ Reibmoment.vi 1 JE e ——— l—‘_l
n friction torque OE ‘
ow L 010,00 T T T Highest Friction Torque /Nm

[ean  Remy/(Lmin) 009,507 | | |

6 |00 009,002 | | | Hi 188

Archivate [W] OOS,SOé | | | Mean Friction Tarque/Mm
Plot:Table : | | |
Tare ztStan ] 005,007 l 79
wirhtmezss[] 007,50 E | | | M e ’
Repest[H] 00?,00; I I I Lowest Friction Tarque/Mm
006,50 <
essa[] 006007 : : I Lo 172
] Greatest Breakoff T 2
Ealuation 2 005’50? | | | reatest Breakoff Torque/Nm
@ E
Fricton Torauz [W] 3 005,002
Highesta lowest o 004,502 | | | Br 2,03
breztauzy toroue (8] 004’005 | | | Greatest Difference/Nm
Difference [W] E | | |
003,50 .
— S I — I S N V7 O [ [ 1 ] pDi 016
1ms 002,502 : : I TQautoft Trause  Slcai/Nim
10.00 10 20,00
'i' cutlnﬁ'
! Tara Pulses/Rot.
ON il | 0,01 1440,00
measuremant , | | 'Act Torque At Angle
2 0,0 50,0 100,0 150,0 200,0 250,0 300,0 350,0 400,0 450,0 514,0 Vit for EXT START or 51 threshhald
; 2x — Angle /deg 'H@T?l i —
Jocation S arameter
Station ] 1 Rm-Sollwertsatz 1
runringjob F1 F2 FA F5 F6 7 F8 F9 F10
FrictionJob3 Sensor-
Mezs-Val-Path ON OFF Go to Tare Edit Print Constants Edit EXIT
di\Messwerte Archiv Job Window a. Test Parameter
Modul- Connection i OK
L = — |

Function “Measure frictional torque” with evaluation angle
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2.10.5.3 Frictional torque: Program loop

This test is executed according to the programming in the job subfunction. The loop is started with the
“Start loop” button and stopped with the “Stop loop” button, or when all loops have executed. Each
program step (maximum 4) is executed as a standard test: The loop OK/NOK — the label in the top
right-hand corner of the screen shows the overall OK/NOK status of the continuous loop. To its right is
the OK/NOK state of the processed step.

The plots and data are archived according to the program preselection in a “Loop” folder. Archived
curves can be displayed with the function “F4 Evaluate analysis” (individually/together and in tabular
form).

@ Reibmoment.vi .
Cydle d
runs P
friction torque
N a Cyde OK O
1 |3
aw b 0].0,00: Highest Friction Torque /Nm
'E3N  Rpmy/(1/min) 009,50§
[ 2000 009 00§ H | 1,88
Archivate (W] 008,505 Mean Friction Torque/Nm
PlotsTable ]

TaeatStat[] 008,00 E

Me 1,81

Lowest Friction Torgue/Nm

With fime axiz [ ] 007,50 7

esen®] 00700

006,50 7 1 75
frsme[] 006007 Lo y
3 Greatest Breakoff Torque/Mm
E =
Evaluation £ o= =0 E
Friction Toroue [m] EOOS,OO; B 1 94
Highest 2. lowest E 008 505 r U
eresizusoraue (8] 004’005 Greatest Difference/Nm
Difference (W] E
003,503 . 0 13
sample period 003’00é _____ﬂA*_______J________ DI '
1ms 002,502 ‘ I TQumff  Teswe  Sleaihim
002,00 < TOmean_ ! culpff 10,00 1,0 20,00
001,503 ~ K Tara Pulses/Rot.
ON 001,00 E MIN ? | 0,01 1440,00
—d 00 ——————————————————‘———r———
Cyce 000,50 ‘ | Act Torque Act Angle
2/4 000,00 %+ T e | O 0.0
3 0,2 150,0 200,0 250,0 300,0 350,0 400,0 450,0 479,0 Wit for EXT START or S1 threshhak
2x ,
i B Angle /deg "H'ﬂ|
location Select Job =
Station FrictionJob3 "1 Rm-Sollwertsatz1
e F4 F5 F6 3] F8 F9 F10
Frictionlob3 Cycle Cycle ‘ ; Sensor- ;
Meas -Val-Path Start Stop Go to Tare Edit Print Constants Edit EXIT
di\Messwerte Archiv Job Window a. Test Parameter
———————
Meosdul- Connection is OK
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2.10.5.4 Frictional torque: Functions and settings

Background tests in frictional torque

When using a sensor with a chip, the sensor data is compared to the chip data. An error message is
output if there are any anomalies. Furthermore, the setpoints are checked for plausibility and if there
is no plausibility, an error message is also output. No test can be started as long as there are errors.

Taring after starting with F1

If Start taring ON is set in the setpoint record, a taring is performed. The taring is complete when the
“LED ON” is illuminated yellow. The sensors must not be activated during this taring. This taring
ignores the taring which is done with the “F5 Taring” button, but only for this start.

Evaluation
The curves are displayed after a test run and the results are displayed and evaluated (are the
measured values within the limits?).
The following values are displayed:
Highest frictional torque (Hi)
Mean frictional torque (Me)
Lowest frictional torque (Lo)
Breakaway torque (Br)
Difference torque (Di)

Direction of rotation indicator
The set direction of rotation is displayed in the direction of rotation indicator, top left.
Only measured values which result from this direction of rotation are recorded.

Right rotation (CW): positive signals are recorded
Left rotation (CCW): negative signals are recorded.
Bidirectional (CW+CCW): positive and negative signals are recorded.

In the case of CW and CCW, an “LED” in the direction display lights up RED if more than 15 pulse train
errors are detected. (These errors can occur by rotating in the non-specified direction, for example.)

Taring
A taring is performed with the “F5 Taring” button. The tare value is displayed and saved until the next
taring. This tare value is valid for the current job.

Editing Job

The F6 button opens the Job window.

There a new job can be set up or job texts can be entered. A loop sequence can be programmed, as
well.

This window is described in the “Job Management” section.
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2.10.5.5 Frictional torque: Inputs/outputs at the control 1/0 port

Inputs/outputs on the control I/0 port

The READY, OK, NOK and ON outputs are used (see Valuemaster manual, Pin assighment section)

In addition, a speed setpoint in the form of a voltage in the range -10V to +10V is output (+- 100% of
the maximum speed can be set). Since the polarity of the torque setpoint can be selected, the
direction of rotation can be set as well.

A test can be started with the input START (set in the setpoints).

- Control 1/0s without “External trigger”

The READY output is active if the test is started with F1.

After 100ms the ON-output is energized.

The speed setpoint is output simultaneously. The angle or time test starts when the threshold
torque Slthreshold is exceeded.

After reaching the cutoff angle ANGcutoff or the cutoff time Tcutoff, the OK or NOK outputs
are set and the ON output is de-energized for approx. 2 sec and then re-energized. The speed
setpoint is set to 0% too and after 2 sec. is set to the setpoint value, again.

If the test is stopped again with F2, all outputs are de-energized and the speed setpoint is set
to 0%.

- Control I/Os with “External trigger”

The “EXTERNAL TRIGGER” field on the left in the “Frictional torque” window is checked.

The READY output is active if the test is started with F1.

When the “START input” = On, the output ON is energized and the speed setpoint is output.
The START input must be on for the entire duration of the test.

The test is stopped when the START input is de-energized. The OK or NOK output is energized.
The ON output is de-energized and the speed is set to 0%. A new screwing test is started when
the START input is de-energized and then re-energized.

If the test is stopped again with “F2 OFF”, all outputs are de-energized and the speed setpoint goes to
0%.

If the START input is de-energized during the test, the test is interrupted and a red error message
appears in the upper window.
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2.10.5.6 Frictional torque: Sensor constants and test

The sensor constants for sensor 1 are set with the “F8 Sensor constants and test” button in the
Frictional torque function. If a sensor with chip is connected to the ValueMaster module, the chip data
must be loaded, since the chip data is compared with the sensor entries. If there is a difference, no

test can be started. Different entries blink RED.

The sensor constants must also be specified before a test is run:

[1] Sensorwi et v
sensor constants
Edit Sensor Constants:
Select measuring size, unit, calibration value ...
1f a sensor with a CHIP is connected, the sensor that readen from the CHIP will be shown
~ Signal/v
Sensor 1 (51) 5,5 +-5V
Filter
calibr. value 20,00 Nm < |
Factor Ind.
. it Encader
Nominal Val. -} 20,00 Nm  — X 1,0000
Linear Position
Multiplier
angle factor 1440,00 pulses/rot,
Encoder: Gear factor Result:
pulses/rot. pulses/rot.
7/ 360 X 1000 X400 =144000
Sensor 1-Chip Signal/V.
Nom. Vaiue O
Transfer
20 Nm A
pulses/rot.
CRC O.K. 360
Rpm-Cal./1/min 1022 With Rpm-entry[7]
Location
Station
Funcion
Friction F1 F2 F3 F4 F6 F7 F10
running job
FrictionJob3 Tare a. VM-Scope Test Angle Test End of Print Exit
rietion’e Test Hardware Edit Window
Connection to mogul O

Operator entry window for the sensor constants in the “Frictional torque” function as a function of the angle.

1] Sensori
sensar constants
Edit Sensor Constants:
Select measuring size, unit, calibration value ...
¥ a sensorwith a CHIP is connected. the sensor that readen from the CHIP will be shown
- Signal/v
Sensor 1 (51) 5 5 +-5V
Filter
calibr. value 20,00 Nm = { ]
Factor Incl.
. i Encader
Nominal Val. 7/ 20,00 Nm = X 1,0000
pitch: 1456 p—y—y Linear Pasiti
Multiplier
angle factor 1440,00 pulses/rot.
Encoder: Gear factor Result:
pulses/rot, pulses/rot.
360 X 1,000 X400 = 144000
Sensor 1-Chip Signal/V
Hom. Value
Transfer 5
20 Nm _—
pulsez/ror
CRC QK 360
Rpm-Cal./it/minj 1022 With Rpm-entry []
Location
Station
Function
Fricticn F1 F2 F3 F4 F6 F7 F10
running job
Frictionlob3 Tare a. VM-Scope Test Angle Test End of Print Exit
rietien’e Test Hardware Edit Window
Connectontomou Ok |

Operator entry window for the sensor constants in the “Frictional torque” function as a function of the position.
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Inputs for sensor 1 (S1):

Calibration value:
If the sensor has a chip, the chip data must be loaded with the “Accept” button or from the PC
keyboard. The nominal value is on the sensor rating plate or is entered in the sensor chip.

Calibration value = nominal value x factor

In addition, the calibration value changes depending on the selected engineering unit (Nm, Ncm ...).

The maximum voltage of the sensor inputs at nominal value can be 5V or 10V. The operator selects
the sensor voltage. For a sensor with sensor chip, this setting is loaded from the chip. The
amplification is changed in the ValueMaster measurement module to suit the selection.

Filter
Each channel in the ValueMaster module has an analog filter with a 1kHz frequency limit. This filter
can be turned on/off.

Encoder
The encoder (angle sensor) can be turned on/off.

Pulse/revs

The “Pulse/revs” value is calculated from several factors.

The “Encoder pulse/revs” is the value given by the sensor manufacturer.

This “Encoder pulses/revs” (e.g., 60 or 360) can be multiplied by a factor (e.g., necessary for gears). A
pulse quadrupler is enabled on the ValueMaster module using the Multiplier button. The pulse count
is thus electronically quadrupled in the ValueMaster module.

Pulses/revs = Encoder pulse/revs x gear factor x Vvalue

Vvalue = 4 if the pulse quadrupler is enabled
Vvalue = 1 if the pulse quadrupler is disabled

Linear position
Showing the position on the x-axis.

Slope (mm/ revs)
The value “Slope (mm/revs)” is used to convert the angle to a position.

Position(mm) = slope * angle /360

Speed calibration value

The “With rpm-entry” flag allows you to choose if the default for the speed output in the Setpoints
must be entered in “%” or in “rpm”. If the speed default must be in “rpm”, the speed calibration value
rpm-cal (1/min) must be entered, as well.

The test functions

- F1Tare and test

- F2VM-scope

- F3 Angular test

- F4 Test hardware

are identical in all functions and are therefore described in the Test Functions section.
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2.10.5.7 Frictional torque: Edit setpoints

When entering the setpoint for the frictional torque test, you can also select the evaluation.

@ ReibmomentScllwerte.vi

Torque/Nm

Sleal

TQeutoff

max. Breakaway

TQmax
max, Differenz

TQmin

TQthreshhold

Location
Station

running job

Frictionlob3

20,00

g 10,00
;) 10,00
Q 3,00
;) 1,00
;) 1,00

}) 0,50

Friction Torque Parameter

, Mean Rot. Direction
) 3
e A
Rpm/(1/min) )
J‘\
o7 2000
_/_hf'r_m'ﬁ aw
fos oomd—
2 h
g0 glo
Archivate Plot+ Table w
repest[J] Extern Start []
With time 2xis 7] Tare st Start [

activate evaluation
Friction Torque [ highestandlowest 5~

breskaway torgue Differance

mayx - ¢Dirr
/ e /—\\_//—\
min T
>
»|
M Trnax "
AMNGbegin AMNGend AMNGcutoff
9 100,0 ’r) 350,0 i) 400,0
Tmax
1000
F5 F6 F7
Copy End Print
Edit Window

Systemlimitation
zamplerate Max. maeasure
gims 3276 s€C

Max. Angle Counting

16384

Angle/deg

Tpause
9 1,00 Time/sec

Select Parameter
-"—)" 1 PRm-Sollwertsatz1
F10

Operator entry window for the setpoints in the “Frictional torque” function.

Limit values

Upper and lower limits must be set for the torque.
If the input values are within these limits, then they are correct (OK), otherwise they are incorrect

(NOK).

MDcutoff

If this torque is exceeded, the test is aborted (emergency cutoff)

Trigger torque and threshold torque:
During a test, the torque recording in the VALUEMASTER modaule is started after the trigger torque
MDtrigger is exceeded. The angle measurement in the VALUEMASTER module begins after torque
MDthreshold (threshold torque). A test is completed when ANGcutoff is reached.
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Mean value

The arithmetic mean is calculated from 2-10 measured values to calculate the mean value of the
torque. The mean value is used, among other things, to smooth the plots.

The mean is calculated in the ValueMaster module.

Direction of rotation

The direction of rotation determines the expected direction of rotation during a test. The direction of
rotation is transferred to the VALUEMASTER modaule.

Only torque data that results from the selected direction of rotation are recorded.

Only angles which result from the selected direction of rotation are recorded.

Pulse trains which result from an incorrect direction of rotation are accumulated.

If there are more than 16 false pulse trains, the message “Pulse train error” is displayed (red LED in the
respective PC evaluation window).

When the bidirectional directions CW+CCW are selected, no pulse-train evaluation is made and the
positive and negative measured values are shown in the plots.

Rotational speed

The speed and direction of rotation for a motor controller (servo) is output as an analog voltage to the
Dsub socket on the module:

-100% = -10VDC,

+100% = -10VDC.

The speed must be entered in rpm if the speed setpoint is selected in revolutions (rpm) in the sensor
constants.

Ramp times
You can enter the times for the start-up speed ramp Up/s and the cutoff speed ramp Down/s here (0O
to 9.9 sec).

Repeat
If the Repeat flag is set, the function will be repeated. If the Repeat flag is not set, the function will be
carried out once and the function window will go back to its initial state (not effective if loop = ON).

External trigger

A test is started immediately without “External trigger”.

With “External trigger”, a test is started only when the START input on the control I/O port of the
ValueMaster module is energized. The tests ends when the START input is de-energized.

Start taring
After starting the test with “F1 ON”, taring is performed once.

With time axis

ON: The frictional torque is measured as a function of time and shown in the plot.

OFF:  The frictional torque is measured as a function of the angle of rotation and shown in the plot.
This selection option is only displayed if an angle sensor (encoder) is selected in the sensor constants.
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Activated evaluation

Frictional torque
If the friction torque flag is set, you can select the evaluation method “Mean frictional torque” or
“Greatest lowest frictional torque” in a drop-down-menu.

With “Mean fictional torque”, the arithmetic mean of all torque values within the limits x-start and x-
end is calculated and checked that it is within the limits MDmax and MDmin.

With “Greatest lowest fictional torque”, all torque values of within the limits x-start and x-end are
checked that they are within the limits MDmax and MDmin.

Breakaway torque
Breakaway torque is the maximum torque between start and x-start.
If the flag is set, the fictional torque is checked for exceeding the parameter “max. breakaway”.

Difference

In the differential test, the difference between the smallest and the largest friction torque, within the
x-start and x-end, is calculated.

If the flag is set, the friction torque is checked for exceeding the parameter “max. difference”.

System limits

The system limits are constrained by the counter size and the available RAM in the VALUEMASTER
module, as the torque and angle are saved in the VALUEMASTER module and transferred to the PC at
the end of the test run.

Pause time Tpause (Tp):
A pause time Tpause runs after the test. If Tpause = 0, the digital output ON is not de-energized
between tests.

Observe time Tmax:
If TQthreshold is exceeded after the test is started, Tmax is started. If Tmax is exceeded, the test is
stopped (effective only “with timeline = OUT”).

With SNo.
This flag enables the serial number entry.

Filename = SNo
If this flag is set, the serial number becomes part of the test data file name.
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2.10.5.8 Frictional torque: Evaluate archive

You can plot stored data from a frictional torque test in the “Evaluate frictional torque archive”

subfunction.
@ ReibmomentKurven.vi l"'“"’"]
L. . | all ON l all OFF l tofilterl
evaluate Friction-Archiv
mesn FD_160624 031642 b1, OK B
n 0010,00- s 1370Me= 131Nm
h | | | o lo= 1268= 137.0i= 011Nm
0009,50-]
i | | | FD_160624_031657
7 A _051657.01. NOK
0003,00- | | MY iis 259 Mem 212Nm
0008,50-| | | | 1 Jlo= 1508= 148Di= 103Nm
0008,00- | FO_160624_031709 o1, OK
i | | | |52 150Mes 133Nm
0007,50-] | | | 2 |lo= 1238= 1830i= 02LNm
0007,00-] | | |
0006,50- | | | =
-] 3
0006,00-] | | |
E 0005,50-
g - | | |
% 0005,00-]
g ] | | |
2 0004,50-] | | |
0004,00-] | | |
0003,50-] | | |
0003,00- |
0002,50-]
0002,00-]
0001,50-]
0001,00-] | | |
Location 0000,50-| | | |
Station 0000,00 -\ ———— 0N Do D0 00N 000NN D00 00D 000 N0000 0000000000000
0,0 50,0 100, 150,0 200,0 250,0 300,0 350,0 400,0 450,0 511,5
b LJ 2k Angle /deg
FrictionJob3 = 2w
Rezat Plot
= parameter et
selection ] -
REE R AE 1 Rm-Sollwertsatz 1
4
@) OKa NOK F1 F3 F4 F3 F7 F8 F10
of B
whele ©) oy OK load backward forward Table Print print EXIT
r () onty NOK files scroll scroll Window protocal
[S———— = —— — = ——

Evaluation window for 4 archived torque recordings of the “Frictional torque” function with plot legend.

You can enable/disable the plots with the checkbox in the plot line in the plot legend. These settings
can be saved with the “In filter” button, so that after a “Reset plot” they are loaded when a new

screen is output.

You can scroll backwards and forwards, respectively, in the file with the F3 and F4 buttons and show

the individual plots.
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@ ReibmomentKurven.vi (—c—
direction
ow evaluate Friction-Archiv
mezn
4 0010,00: | | | Highest Friction Torgue /Mm
0009,50 - o
i | | | Hi 2,59
0009,00 - &
0008,50- I I I Mean Friction Torque/MNm
0008,00- M e
] | | | 2,12
0007,50 -
-| | | | Lowest Friction Torgque/MNm
0007,00 - | | |
0006,50- Lo
: | IEEN 1,50
0006,00-
Evaluation | | | | Greatest Breakoff Torque/Mm
E 0005,50 - | | |
Fricton Torque W] '@ oo 07 Br
I e | - | | | 1,48
2 0004,50-
Breskaway Torous (8] - | | | Greatest Difference/Nm
Difference [M] 000400 | | | .
e | | | Di _
| A
0003,00- et SleslNm
0002,50 | 10,00 20,00
- M Puises/Rot.
0002,00- = -
- 3,00 144000
recording date: 0001,50 b Min ANGrutoff
16-08-24 021657 0001,00 - 1,00 400,0
| | | | Max Differrence ANGend
=l BRI | | | 1,00 350,0
Station 000000 =7 v v T T T T v T T T T T T TQthrashhold ANGbegin
0,5 50,0 100,0 150,0 200,0 250,0 300,0 350,0 400,0 4500 4932
b e Angle /deg 0,50 100,0
FrictionJob3 = E ',@| '\["D| Samples Sample- Perod/ms.
Ea?e-‘.plm T 2314 1,00
seiaction & -
B ETREVARET filensme | FD_160624_091657 ket 1 Rm-Sollwertsatz1
(@) OKa.NOK F1 F3 F4 F5 F7 F8 F10
of
whole ©) ontyOK load backward forward Table Print print EXIT
1 () only NOK files scroll scroll Window protocol

Evaluation window for one archived torque recording. If only one plot is selected, the frictional torque values are

displayed.

You can initiate a log display or log print with the “F8 Print log” key. First, a window will open where
you can enter texts for the log. With the HTML button, the log is displayed in the standard internet
browser. The Print button prints the log to the standard printer.
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Loading the measurements file

First, one or more file(s) must be selected for display.

Before selecting the files, you can use the buttons to the left of the F1 button to select whether only
OK or only NOK evaluations or both should be displayed. The F1 button opens an Explorer window in
which the files are listed. There, one or more files are marked and loaded with OK. At this point files
can also be deleted.

Bitte Datei(en) auswihlen @

Suchen in: |@ Rr-Sollwertzatz 2

D

Zuletzt
venmendete D...

Deskiop

™

&

Eigene D ateien

Arbeitsplatz

ung

=

® cf EF-

FO_110405_170830
FO_110405_170835
FO_110405_170840
FO_110405_170343
FO_110405_170346
FO_110405_170349

Metzwerkumgeb D ateinarme:

D ateityp:

| Benutzerdefiniartes Muster [FD™ k)

[
[

oK |
Abbrechen

The data for all tests can be displayed as a table with the function button “F5 Table”.

@ ListeAnzeigen.vi

Measuringvalue-Table

Number Highest Frict TQ Mean Fict TQ Lowest Fict TQ Max Limit Min Limit Unit Diff.- Torgue Max Limit -
1 122 105 0.66 3,0000 10000 Hm 05618 10000
Number Highest Frict TQ Mean Frict TQ Lowest Frict TQ Max Limit Min Limit Unit Diff.- Torque Max Limit
1 115 079 0.59 3,0000 10000 Nm 05618 10000
2 04 1582 077 3,0000 10000 Nm 13702 10000
3 177 171 156 3,0000 10000 Nm 0.2076 10000
Number Highest Frict TQ Mean Frict TQ Lowest Frict TQ Max Limit Min Limit Unit Diff.- Torque Max Limit
1 186 175 167 32,0000 10000 M 01832 10000
Mumber Highest Frict TQ Mean FrctTQ Lowest Frict TQ Max Limit Min Limit Unit Diff.-Torque Max Limit
1 188 173 172 30000 10000 Hm 01588 10000
Mumber Highest Frict TQ MeanFrceTQ Lowest Fiet TQ Wax Limit Min Limit Unit Diff.-Torque Wax Limit
1 158 152 147 3.0000 1.0000 Nm 01039 1.0000
Number Highest Frict TQ Mean Fict TQ Lowest Fict TQ Max Limit Min Limit Unit Diff.- Torgue Max Limit
1 137 131 126 3,0000 10000 Hm 01053 10000
2 253 212 150 3,0000 10000 Nm 10870 10000
3 150 135 123 3,0000 10000 Nm 02076 10000
4 150 138 123 3,0000 10000 Nm 0.2687 10000 ¥
« 1 | G
Meas-Val -Path G Di\Messwerte\Messwerte\Station\Reibmoment!\Friction)ob3\Rm-Sollwertsatz 1\ Valuelist.txt
F7 F8 F10
Print Print EXIT
Window Table
e e

This table is saved in the file Valuelist.txt ﬁ can be edited with a text editor or in E)EEL.
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2.10.6 Power

Torque, speed and power are plotted as a function of time, or torque and power are plotted as a
function of speed in the power function.

The current measurements are displayed large at the right.

At the end of the test, the maximum values that occurred during the test are displayed.

The plots can be saved, if Archiving is selected in the Setpoints. You can display archived plots and
measurements with the “F4 Evaluate archive” function, either individually or grouped with a table.

You can also select between a standard test or a loop/programmable test in the “Job” subfunction
(accessible with the “F6 Edit job” button).

2.10.6.1 Power: Standard test with a setpoint record

A test is started when switched on with “F1 On”, and when “LED ON” is on, when S1threshold is
exceeded: the test ends after the cutoff time Tcutoff, S1cutoff or after the cutoff speed (whichever
occurs first). A new test can start when the time Tp has elapsed and the measured value drops below
the Sltheshold.

The plots can be archived. Fist, archiving must be enabled with the function key “F3 Archive ON”.
Archived plots can be displayed with the function “F4 Evaluate analysis” (individually or combined).
The sensor constants must be set with F8 and the setpoints with F9 before a test (if they have not yet
been set). Before the test, you can select one of ten setpoint records for the test at the bottom right
of the screen.

@ Leistung.vi [ S|
n Power measurement
CW=CowW 010,00+ -0100,0 500,0 =
rean  Romy(1/min) 008,00 Zo000,0 22;(10 51 Torque/Nm
6 -250,0 ] c ax
008,00 00800 4,00 3 0 5
stz (@] g 092 Z0070,0 e !
Plot+Table ] - 1,00
Taremsan[] 008007 £0080,0 threshhold  Tars atoft
005,00 =0050,0 0,50 039 10,00
Repem[W] 004,007 et (L0 Pulses/Rot.
003,00 200300 01500 J360,00 Speed/(1/min)
3 - . Scale
ExterTrigger [ ] 002,00 £o020,0 1000,0
£ 001,00 ~00100 © cutoff 10 5 0
s - : E 500,0 !
§ 000,00 -] ~0000,0 @ ‘
o ] E 2 - F
= 01,007 R PR R 0100 = 0500 5 Sesie Power /W
02,00 -020,0 --100,0 200,0
03,00 =-030,0 --150,0 3 0, l
04,00 < AR e e e e e e e e 0400 --200,0
05,00 =.050,0 --250,0
ON - 06,00 =-080,0 --300,0
measurements o o -
1 07,00 =o70,0
) 08,00 =.080,0 --400,0
sample period E c )
5ms 08,00 -090,0  -450,0
R 10,00 ~---E-EEEH RN [RERRRRRER EERRRRREE] EERRRRRER] ERRRRRREE] 1 —-100,0 --500,0
2,50 0 0,5 1 L5 2 25 33,145 p— e
2x Time/sec b
ssetbiat 4[] | . 2 11 -
Location Select Job Sele nete
Station 211 Oft Autolob 1 Sollwertsatz1
— F1 F2 F4 F5 F6 F7 F8 F9
Autolob Sensor-
Meas-Val-Path ON OFF Go to Tare Edit Print Constants Edit
d:\Messwerte Archiv Job Window a. Test Parameter
‘ Modul-Connection is OK
| ———————

Power function window: Torque, speed and power as a function of time.
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2.10.6.2 Power: Programmable loop

This routine is executed according to the programming in the job subfunction. The loop is started with
the “Start loop” button and stopped with the “Stop loop” button, or when all loops have executed.
Each program step (maximum 4) is executed as a standard test. The loop OK/NOK — the label in the
top right-hand corner of the screen shows the overall OK/NOK status of the continuous, running loop.
To its right is the OK/NOK state of the processed step.

The plots and data are archived according to the program preselection in a “Loop” folder. Archived
curves can be displayed with the function “F4 Evaluate archive” (individually/together and in tabular
form).

— e N
@ Leistung.vi u’ =
ry = Power measurement
U Cycle Ou
0 [
ailEaly 010,00 -0100,0 0500,0 =
nean  Romy/(L/min} anaEd E e 20,00 S1  Terque/Nm
6 -250,0 ] c max
008,00 ~0080,0 4,00 2 9 3
pcivee @] o0 Z0070,0 — !
Plot+Table N - 1,00
Tare at Start[ | 006'002 EDDE'D'D threshhold  Tars cutotf
005,00 20050,0 0,50 039 10,00
Repsat[®] 004,00 F MRS A A A A A e - 0040,0 Pulses/Rot.
| Ear 360,00 .
003,00—: ;0030.0 — ‘ Speed/(1/min)
EemTigger (] 002007 00200 1000,0
£ 001,007 L e B BB T — — — — — —I00100 o cutoff 88 3
= E 2 2 500,0 !
5 000,00~ -0000,0 & ’
Power-Plot = ] - 2
.»9411,00—_———M*N———————————————:mn,n = . Power /W
Scale
Speed-Flot V] ] -
02,00 =020,0 200,0
03,00 =.030,0 24: 2
B e e e e i e i i i 1)
05,007 =.050,0
OFF 06,00 Z.080,0
Cyde ] C
AL =.070,0
0/4 E c
§ 08,00 0800
sample pericd ] -
Sms 09,007 Z.080,0
LIS 20,0050 e e IENNENRENN] T IEEENEREEN] {v1-1000  --500,0
2,50 i 0 0,5 1 1,5 2 25 33,145 p— e ——
- 2x Time/sec o1 BT =
“ Reset ist HiEw ] [ 2 11 e
Location i - =0 Select Jab _Select Parameter
Station @) Ofty L [ Autolob T_I “_.—)1 Sollwertsatz 1
LIIzhEl 4 F5 F6 F7 8 Fo F10
Autolob Cycle T oo
Meas.-Yal-Path Start Stop Go to Tare Edit Print Constants Edit EXIT
d\Messwerte Archiv Job Window a. Test Parameter
I
Mosdul-Connection is OK
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2.10.6.3 Power: Functions and settings

Background test in Power

When using a sensor with a chip, the sensor data is compared to the chip data. An error message is

output if the comparison fails. In addition, the setpoints are checked for plausibility. If the setpoints
are not plausible, an error message is also output. No test can be started as long as there are errors.

Taring after starting with F1

If Start taring ON is set in the setpoint record, a taring is performed. The taring is complete when the
“LED ON” is illuminated yellow. The sensors must not be activated during this taring. This taring
ignores the taring which is done with the “F5 Taring” button, but only for this start.

Evaluation
The curves are displayed after a test run and the data is displayed and assessed (is the torque within
limits?). The displayed measured values are the maximum measured values.

Switching the X axis
The X-axis variable can be changed with the f(t) and f(v) buttons.

More properties
The speed plot can be turned on/off using the check box “Plot speed”.
The power plot can be turned on/off using the check box “Plot power”.

Taring
A taring is performed with the “F5 Taring” button. The tare value is displayed and saved until the next
taring. This tare value is valid for the current job.

Edit job

The F6 button opens the Job window.

There a new job can be set up or job texts can be entered and a program loop can be programmed.
This window is described in the “Job Management” section.

Window width/sec
Only one time section is displayed graphically during the test. This time section is dependent on the
sampling period set in the setpoints.

Progress
This progress bar informs the operator about the test progress.
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2.10.6.4 Power: Digital inputs/outputs on the control 1/0 port

Inputs/outputs on the control 1/0 port

The OK, NOK and ON outputs are used (see Valuemaster manual, Pin assighnment section).

In addition, a speed setpoint in the form of a voltage in the range -10V to +10V is output (+- 100% of
the maximum speed can be set). Since the polarity of the torque setpoint can be selected, the
direction of rotation can be preset.

A test can be started with the input START (set in the setpoints).

- Control 1/0s without “External trigger”

The READY output is active if the test is started with F1.

The ON output will be energized after 100ms.
The speed setpoint is output at the same time. The angle or time test starts when the
threshold torque S1threshold is exceeded.
After reaching the cutoff angle ANGcutoff or the cutoff time Tcutoff, the OK or NOK outputs
are set and the ON output is de-energized and then re-energized after the time Tpause. The
speed setpoint is set to 0% too, and is set to the setpoint value again after the time Tpause.
If the test is stopped again with “F2 OFF”, all outputs are de-energized and the speed setpoint
is set to 0%.

- Control I/Os with “External trigger”

The external trigger flag is set at the left of the “Power” window. The READY output is active if
the test is started with F1. The output ON is energized and the speed setpoint is output after
the “START” input = On. The START input can be released for the rest of the test. The end of
the test is determined by the cutoff time. When the test is terminated, the OK or NOK outputs
are energized.

The ON output is de-energized and the speed is set to 0%.

If the test is stopped again with “F2 OFF”, all outputs are de-energized and the speed setpoint
is set to 0%.
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2.10.6.5 Power: Sensor constants and test

A sensor 1 with a pulse generator (encoder) is required for the “Power” function.

Torque and rotation speed are measured with sensor 1.

The sensor constants (sensor 1 and sensor 2) are set with the “F8 Sensor constants and test” button.
If a sensor with chip is connected to the ValueMaster module, the chip data must be loaded, since the
chip data is compared with the sensor entries. If there is a difference, no test can be started. Different
entries blink RED.

The scope of the tests depends on the sensor properties that are selected, i.e.:
Sensor 1 is always used for the test.
If sensor 2 is on (2nd variable or 2nd range), it will also be used in the test.

@ Sensorvi l E J
sensor constants
Edit Sensor Constants:
Select measuring size, unit, calibration value ...
If a sensor with a CHIP is connected. the sensor that readen from the CHIP will be shown
— Signal/v
Sensor 1 (51) orque +-5v ¥
Filter
calibr. value 20,00 Nm < \
Factor
Nominal Val. :‘.: 20,00 Mm ‘X 1,0000
angle factor 360,00 pulses/rat.
Encoder: Gear factor Result:
pulses/rot. pulses/rot,
-/ 360 X 1,000 X|100 = 36000
without with 2 ranges with 2 Sensor
C)
Sensor 1-Chip Signal/v
Transfer 20 Nm : -
pulses/rot.
CRC O.K 360
Rpm-Cal./{L/min) 500 With Rpm-entry [7]
Location
Station
Function
Power F1 F2 (5 F4 F6 F7 F10
running job
Autolob Tare a. VM-Scope Test Angle Test End of Print Exit
ute-e Test Hardware Edit Window
‘Connection to modul 0K i

Window for the sensor constants in Power
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Sensor 2 selection:

The selection is done with buttons

o without o with 2nd range o with sensor 2

Sensor 2 can thus be disabled or used for a 2nd range or a 2nd parameter.

2nd range should be selected if you want to run a test with 2 sensors having identical parameters but
different ranges.
The range is changed over in the setpoints.

2nd sensor should be selected if you want to test a 2nd parameter.
The 2nd parameter is shown in the function window in the bottom chart.

Inputs for sensor 1 (S1) and sensor 2 (S2):

Calibration value:
If the sensor has a chip, the chip data must be loaded with the “Accept” button or from the PC
keyboard. The nominal value is on the sensor rating plate or is stored in the sensor chip.

Calibration value = nominal value x factor

In addition, the calibration value changes depending on the selected engineering unit (Nm, Ncm ...).

S1 input, S2 input

The maximum voltage of the sensor inputs at nominal value can be 5V or 10V. The operator selects
the sensor voltage. For a sensor with sensor chip, this setting is loaded from the chip. The
amplifications are changed in the measurement module to suit the selection.

Filter
Each channel in the ValueMaster module has an analog filter with a 1kHz frequency limit. This filter
can be turned on/off.
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Inputs for sensor 1 (S1)
Only sensor 1 has a pulse generator.

Pulse/revs

The “Pulse/revs” value is calculated from several factors.

The “Encoder pulse/revs” is the value given by the sensor manufacturer.

This “Encoder pulses/revs” (e.g., 60 or 360) can be multiplied by a factor (e.g., necessary for gears). A
pulse quadrupler is enabled on the ValueMaster module using the Multiplier button.

Pulses/revs = Encoder pulse/revs x gear factor x Vvalue

Vvalue =1 (This is a permanent constant since the pulse quadrupler can not be enabled)

Speed calibration value

The “With rpm-entry” flag allows you to choose if the default for the speed output in the Setpoints
must be entered in “%” or in “rpm”. If the speed default must be in “rpm”, the speed calibration value
rpm-cal (1/min) must be entered, as well.

The test functions
F1 Tare and test
F2 VM-scope
F3 Angular test
F4 Test hardware

are identical in all functions and are therefore described in the Test Functions section.
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2.10.6.6 Power: Edit setpoints

The limit values for a test are entered in the Edit setpoints window.

Up to 10 setpoint records can be edited.

The setpoint window is structured depending on the setting in the sensor constants.

Among other things, this depends on the settings for sensor 2 (2nd parameter or 2nd range).

[1] LeistungSollwerte.vi l;J
Power-Parameter
/1/mi = Al directions
TquUEme Power/ W Speed/1/min ’.‘f" . EELL
T2
Staal 20,00 ] ) Rpm/(1/min) U
e lorque
. Speed o 2500
Steutoff 210,00 i Scale-Max Scale-Max SLAEsR
g A ,) Ramp-Times
. 200 =1 1000,0 _—
Simax ;) 4,00 max 3‘) h -/La_ Do'-\r\—
q A A
Joe - Cutoff 702 gl
N AN A
Simin 9 1,00 min : / r) 500,0 Archivate PotsTable < ‘
! \ Repeat[J|  Extem Trigger [
Tare at Start [7]
SUlre e r) 0,50 : ~ System Limits =rwmT
| 10472 5000,0 Goms
N 1
Teutoff Tpause window width
;} 2 ;} 11 25 Time sec
Maximum
100
Ins(at!nn Select Parameter
tation %
— J1 Sollwertsatz1
unning} 1
Autolob F5 Fb F7 F10
T End Print
Edit Window EXIT

Window for editing setpoints

Limit values
Upper and lower limits must be set for the torque.
If the input values are within limits, then they are correct (OK), otherwise they are incorrect (NOK).

Selecting the setpoint record

The setpoint record to be edited is set at the lower right of the screen. The text next to the setpoint
record number describes the setpoint record. It can be changed: for example, to “MAXON EC22”
instead of the default text “Setpoint record x”. This setpoint record designation is also then the name
for the folder holding the data files.

Times

The time Tcutoff is the test time. The test ends and is evaluated when the Tcutoff time has elapsed.
The Tcutoff time depends on the selected test period and can be up to 20000 seconds. When the test
has ended, a pause time Tpause (Tp) elapses.

Mean value
The arithmetic mean is calculated from 2-10 measured values to calculate the mean value of the
torque. The mean value is used, among other things, to smooth the plots.
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Speed rpm:

The speed and direction of rotation for a motor controller (servo) is output as an analog voltage to the
Dsub socket on the module:

-100% = -10VDC,

+100% = -10VDC.

The speed must be entered in rpm if the speed setpoint is selected in revolutions (rpm) in the sensor
constants.

Ramp times
The times for the startup-speed ramp Up/s and the cutoff-speed ramp Down/s can be entered here (0
t09.9s.).

External trigger:
A test is started when the external trigger is selected, only if the “START” input is energized on the
Dsub socket.

Start taring:
When a test is started with “F1 ON”, taring is performed once.

Sampling period

The available sampling periods are 1, 2, 5, 10, 20, 50, 100, 500 and 1000 ms.

Please observe the following when selecting the sampling period:

Small sampling periods generate large archive files when archiving is enabled.

Displaying the plots and switching windows to the Archive subfunction are slowed down.

Sampling Measurements | Time per Fixed average for Recommended | Maximum scanning
period /data block data block speed calculation max. average time in seconds
in ms for torque

1000 2 2000 1 1 20000

500 3 1500 1 2 10000

200 5 1000 1 4 4000

100 10 1000 1 8 2000

50 20 1000 1 10 1000

20 30 600 5 10 400

10 30 300 5 10 200

5 30 150 5 10 100

2 30 60 5 10 40

1 30 30 5 10 20

Rotation speed:

The system limit for the speed measurement depends on “Pulse/revs” for the sensor.
The Scale-Max value determines the scaling of the speed axis (green).

The cutoff value is the speed at which the power test is ended.

Power:

The system limit for the power test is calculated with the system limit of the speed and the torque
calibration value.

The Scale-Max value determines the scaling for the power axis (red).

With SNo.
This flag enables serial number entry.

Filename = SNo
If this flag is set, the serial number becomes part of the test data file name.
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2.10.6.7 Power: Evaluate archive

In the “Evaluate archive” subfunction, you can display archived power test data as a plot.

@ LeistungKurven.vi

—

Piot-Selection

Location
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kb
Autolob

of
whole

Torque @)
Speed (5)

Power ()

() only NOK

evaluate Power-Archiv
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007,007
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0002,00%

0001,00=
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002,00
003,00°
004,00
005,00
006,00
007,005
008,007

009,00

010,00
00
"

-J.I 2x

LR T R T BT B T B S B I B I B B B S S B I B I
02 04 06 08 10 12 14 16 18 20 22 24 26 28 3031

(@ OKa NOK

(©) ony OK

F1

load
files

Rezet Plot

salection @ 3l
OK-NOK-Selection - f(t) - f("‘) L e

Time/sec
Felig /2
F3 F4 F5
backward forward Table
scroll scroll

@Ewe) |

all ON l all OFF l tofi\terl

W]
-

PD_L60621 11252461, OK

Sl= Z41Nm, Pwr=

37.5W

S2= 000 Spd= 181.71/min

PO_160621_143
s

ot oK

Print

parameter set
1 Sollwertsatz 1
F8
print
protocol

F10

Evaluation window for 3 archived torque recordings of the “Power” function with plot legend.

You can select which plot you want to show in the plot selection on the left of the screen.

You can enable/disable the plots with the checkbox in the plot line in the plot legend. These settings

can be saved with the “In filter” button, so that after a reset with F2 they are loaded when a new

screen is output.

You can scroll backwards and forwards, respectively, in the file with the F3 and F4 buttons and show

the plot.
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@ LeistungKurven.vi l" =
evaluate Power-Archiv OK
mean J
& - 0500
DAY : : ;3533 > < $1 Drehmoment/Nm
0009,00-] 20450,0 20,00
: : max
008,007 Z04000 4,00 3 , 14
0007,00 7 =0350,0
: Pik i E : - threshhald cutaff
0006,00- 160621 L 20300,0
B X*= 0865 X . F . 1,00 0,50 10,00
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0004,00} Z0200,0 SR
E : 360,00 .
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0002,00- Z0100,0 1000,0
o e =" 0400
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£ ]
E 0000,007 Z
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£ 001,00 = -050,0 3 Scale Leistung/W
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002,00 =.020,0 =100,0 200.0
003,00 lo300  t4s00 69 r 0
004007 — — MA¥- — — — — — — — — — T 22000
005,00 los00  S2500
006,00~ =-060,0 =-300,0
recording date: ] Z z
007,00 o700 23500
16-06-2114:3307 2| - z
) -008,003 --080,0 =-400,0
Station 009,00 S0E00 S4500
ob 020,00~ - A A A P P 100,00 2-500,0 EniE
Autolob ' 00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 3031 Samples  PeOOA/MS Ty
o) 2x Zeit/sec 630 5 20 s
- e |
( =] parameter set
—_ KNk Sakecion | 2 T8 O ) i} Fie 19/ 20 fiename | PD_160621 143307.bt 1 Sollwertsatz1
1
(@) Ok= NOK F1 F3 F4 F3 F7 F8 F10
of
T 12T load backward | | forward Table Print print 241
1 (©) oniy NOK files scroll scroll Window protocol

Evaluation window for 1 archived power test recording. If one plot is displayed, the maximum values
for torque, speed and power are also displayed.

You can initiate a log display or log print with the “F8 Print log” key. First, a window will open where
you can enter texts for the log. With the HTML button, the log is displayed in the standard internet
browser. The Print button prints the log to the standard printer.

Switching the X-axis
The X-axis variable can be changed with the f(t) and f(v) buttons.

More properties
The speed plot can be turned on/off using the check box “Plot speed”.
The power plot can be turned on/off using the check box “Plot power”.
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Loading the measurements file

First, one or more file(s) must be selected for display.
Before selecting the files, you can use the buttons to the left of the F1 button to select whether only
OK or only NOK evaluations or both should be displayed. The F1 button opens an Explorer window in
which the files are listed. There, one or more files are marked and loaded with OK. At this point files

can also be deleted.

{3 Bitte Datei(en) auswahlen ﬂ
Suchenin: || Sollwertsatz 1 - @7 o
I Name : Anderungsdatum Typ Grife
*.-l? i | PD 141118 101056 18112014 10:10 TAT-Datei 11 KR ¢
Zuletzt besucht ™ ppy 41115 165018 18.11.2014 16:50 TXT-Datei 15 KB
! | PD_141118 165044 18.11.2014 16:50 TXT-Datei 15KB
| PD_141118 165240 18.11.2014 16:52 TKT-Datei 15 KB
Desktop | PD_141119 093944 19.11.2014 0%:39 TKT-Datei 15 KB
=
Biblictheken
A
Computer
@
Netzwerk
Dateiname: -
Dateityp: Benutzerdefiniettes Muster (FD" bt} »| [ Abbrechen |
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The data for all tests can be displayed as a table with the function button “F5 Table”.

] et N il W L
i
|
| Measuringvalue-Table
| -
Nummer 51- O hax D Min D Unit Drehzahi Unit Leistung Unit
1 L0625 4,0000 10000 Nm 16,6667 1/min 13002 W
Nummer 51- O Max D Min D Unit Drehzahi Unit Leistung Unit
1 13801 4,0000 10000 N 253333 1fmin 33372 v
2 12624 40000 L0000 Nm 15,6667 L/min 26410 W
3 17220 2,0000 10000 hm 26667 1/min 04808 v
4 21617 4,0000 10000 N 25,6667 1fmin 58102 v
Nummer EEE hax D Min D Unit Drehzzhi Unit Leistung Unit
1 21455 40000 L0000 Nm 2016667 L/min 444335 W
2 14300 24,0000 10000 Hm 75,0000 1/min 103350 v
H L4656 4,0000 10000 Nm 663323 1/min 103559 W
4 14656 40000 L0000 Nm 716667 L/min 108156 W
5 L4045 2,0000 10000 hm 86,6667 1/min 1073 v
Nummer 51- O hzx D in D Unit Drehzahi Unit Leistung Unit
1 34074 2,0000 10000 hm 390,0000 1/min 97,8936 v
Nummer 51- O hax D Min D Unit Drehzahi Unit Leistung Unit
1 24060 4,0000 10000 Nm 181 6667 1/min 74623 W i
Nummer 51- O Max D Min D Unit Drehzahi Unit Leistung Unit
1 31387 4,0000 10000 Nm 240,0000 1/min £3.0245 W
Number 51- Toroue Max Torque Min Torue Unit Soeed Unit Power Unit 18
<[ [ ] 0 |
Meas-Val -Path E D:\Messwerte' Messwerte\Station\LeistungiAutalob’\Sollwertsatz 1\ Valuelist.bet

This table is saved in the file Valuelist.txt and can be edited with a text editor or in EXCEL.
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2.10.7 Calibrating

The S1 input is the dependent variable and the S2 input the control variable with the Calibrate
function. Instead of an S2 input, the control variable can also be input as a numerical value on the PC
keyboard. The control variable is selected in the sensor constants.

S1 and S2 variables are torque, force, travel and pressure.

Before a calibration, the sensor constants must be set with F8 and the setpoints with F9 (if none have
been entered previously). Before a test, one of ten setpoint records can be selected for the test at the
bottom right.

Serial number, model number and additional text can be entered for the record.

2.10.7.1 Calibrating: Standard routine with a setpoint record

The device is calibrated with the set setpoint record.
Start with “F1 ON”.

Enter serial number, model no. and additional text.
Set control variable (S2 input or keyboard data entry)
Dependent variable S1 follows the control variable.

Enter the control variable and dependent variable S1 in the table using the F12 key (mouse or F12
function key) or an external key on the ValueMaster module.

You can always delete the last entered line appended to the table with the F11 key (mouse or F11
function key).

The table is saved using the “F3 Store table” key.
End the calibration with the “F2 OFF” key

You can display and print saved tables with the “F4 Go to Archive” key.
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o —

{1 Kalibrieren.yi e
— PR—— — —
Direction Calibrate
n 2 5ensor
Type-No. 0020,00 -
oW Serie-No. 0018,00 —
0016,00 7
Ause Text 0014,00
£ 0012007
2 010,00
g :
S 0008,00
000,007
0004,00
0002,00
i al S Rorps/tin nnnn'nn:l""l""l""\""I""I""I""I""I
Estemalnzert 001 500 10,00 1500 20,00 2500 30,00 3500 40,06
20,00 1x Pressure/kPa
18,01
Nr Torgue/Nm Pressure/kPa J
UT;'; 18.00 1 0,0000 0,0054
’ : - 2 2,0025 4,4002
3 3,989 8,4493
2 & 4 59986 13,4012
o resans/kEa 5 80072 17,6365
4200 5 9,9951 22,1773
’ 40,06 7 12,0082 26,7531
ON Dedete 8 13,9928 31,1953
-
Tara fzstine 9 15,9970 35,3573
messrmant: 0 40,06 @ 10 17,9971 40,0646
10
Location S ameter
Station AutoJob v :J 1 Sollwertsatz1
running joo F1 33 3 F4 [ F6 7 Fa F9 F10
Autelob Sensor-
Meas -Val -Path ON OFF Store Go to Tare Edit Print Constants Edit EXIT
d:\Messwerte Table Archiv Job Window a. Test Parameter
| Modul-Connectionis OK —
Calibration function window: Control variable S2 (pressure) dependent variable S1 (torque)
— i i — ———
] Kalibrieren.vi et S
— — - a—
Diraction Calibrate
n Type-No. 0020,00 -
oW . 0013,00 —
0016,00 =
A Text 0014,00 §
E vo12002
% 0010,007
F :
2 0008,00-
0006,00
0004,00=
- I 0002,00
0 _, JELE lemel R R AR RARRRRRI
Eimnzhz=i 0,00 2,00 4,00 6,00 800 10,00 11,25
At rerement 8] 20,00 1 8 O O 1x Strom/A
I
Nr Torque/Mm Strom/a J
Tarz
o 18,01 1 0,0000 0,0000
’ e 2 1,9997 1,2500
3 39977 2,5000
4 59925 3,7500
Stooniy 5 7.9926 5,0000
3 3 9,9939 6,2500
3 1250 7 11,9989 7,5000
I
ON Deiete 8 14,0046 8,7500
-
Increment =0 9 15,9958 10,0000
measuramants Enter by key 1,250 @ 10 18,0068 11,2500
10
Location 5 ey
Station Autolob < S 1 Sollwertsatz1
L F1 3] =] 7] [ 6 5] F8 [ F10
Autolob Sensor-
Meas-Vsl -Path ON OFF Store Go to Tare Edit Print Constants Edit EXIT
di\Messwerte Table Archiv Job Window a. Test Parameter
| Modul-Cannecion i 0K

Calibration function window: Control variable manual entry (current) dependent variable S1 (torque)
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2.10.7.2 Calibrating: Functions and settings

Background tests in calibrate
When using a sensor with a chip, the sensor data is compared to the chip data. An error message is
output if the comparison fails.

Direction display
The set direction is shown at the top left.

Only variables measured in this direction are recorded.

For torgue measurement:

Right rotation (CW=ClockWise) positive signals.
Left rotation (CCW=CounterClockWise) negative signals.
Both directions of rotation (CW+CCW) both signal directions.

For force measurement:

PRESS (pressure) positive signal
DRAG negative signal
Both directions (PRESS+DRAG) both signal directions.

Store table F3
The table with the values entered up to that point are saved in the archive.

Evaluate archive F4
The saved tables can be visualized, printed out or displayed as HTML files in a browser.

Taring F5
A taring is performed with the “F5 Taring” button. The tare value is displayed and saved until the next
taring. This tare value is valid for the current job.

Editing Job F6

The F6 button opens the Job window.

There a new job can be set up or job texts can be entered This window is described in the “Job
Management” section.
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2.10.7.3 Calibrating: Inputs/outputs on control I/0O port

Only the output ON is used (see Valuemaster manual, Pin assignment section).

In addition, a speed setpoint in the form of a voltage in the range -10V to +10V is output (+- 100% of
the maximum speed can be set). Since the polarity of the torque setpoint can be selected, the
direction of rotation can be set as well.

A measurement entry in the table can be executed with the START input, (set in the Setpoints).

- Control 1/0s without “External trigger”

The ON output is set if the calibration was started with F1.

The speed setpoint is output simultaneously.

If the calibration is stopped again with F2, all outputs are de-energized and the speed setpoint
is set to 0%.

- Control 1/0s with “External input”

A yellow field with

“WITH EXTERNAL INPUT” appears at the top of the Calibrate window.

The ON output is energized if the calibration was started with F1.

The speed setpoint is output at the same time.

A measurement entry in the table is executed when the START input is energized.

If the calibration is stopped again with F2, all outputs are de-energized and the speed setpoint
goes to 0%.
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2.10.7.4 Calibrating: Sensor constants and test

The sensor constants (sensor 1 and sensor 2) are set with the “F8 Sensor constants and test” button.
If a sensor with chip is connected to the ValueMaster module, the chip data must be scanned, as the
chip data are compared with the sensor data. If there is a difference, a calibration cannot be started.

Different entries blink RED.

The scope of the calibration depends on the selection of sensor settings:

The dependent variable is always measured with sensor 1.

No pulse generator is required in sensor 1.

If sensor 2 is on (2nd parameter or 2nd range), sensor 2 is also used for testing.

@ Sensorvi
sensor constants
Edit Sensor Constants:
Select measuring size, unit, calibration value ...
If a sensor with a CHIP is connected. the sensor that readen from the CHIP will be shown
Signal/v Signal/V
Sensor 1 (51) Torque = +-5v [ Sensor 2 (52) Pressure b4 5y [
Filter Filter
calibr. value 20,00 Nm < | calibr. value 44,00 kPa = | 7
Factor Factor
Nominal Val. 7/ 20,00 Nm = |X 1,0000 Nominal Val.  ©/44,00 a N |’( 1,0000
without with 2 ranges with 2 Sensor for 2. measurement
@
Location
Station
Function
Calibrate F1 F2 F3 F4 F6 7] F10
running job
Autolob Tare a. VM-Scope Test Angle Test End of Print Exit
ute-o Test Hardware Edit Window
Connection 10 modul 0K |
S

Window for the sensor constants in Calibrate. Sensor 2 inputs the control variable and sensor 1 the dependent

variable.
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@ Sensorvi 3
sensor constants
Edit Sensor Constants:
Select measuring size, unit, calibration value ...
If a sensor with a CHIP is connected, the sensor that readen from the CHIP will be shown
Signal/V
Sensor 1 (51) Torque v sy &
Filter
calibr. value 20,00 Nm = |
Factor
Nominal Val. -/ 20,00 Mm |X 1,0000
without with 2 ranges with 2 Sensor
@
Location For entering actuating variable with keyboard: e R
Station Enter Measurand and Measure Unit. Strom A
Function
Calibrate F1 F2 F3 F4 F6 F7 F10
running job
Autolob Tare a. VM-Scope Test Angle Test End of Print Exit
ute-o Test Hardware Edit Window
Connection t0 modul O.K i

Window for the sensor constants in Calibrate. In this window the control variable is entered from the keyboard
(in addition, the dependent variable and unit must be edited as text).

The dependent variable is scanned with sensor 1 or sensor 2 if two ranges are selected.

Selection of sensor 2:

The selection is done with buttons

o without o with 2nd range o with sensor 2

Sensor 2 can thus be switched off, or used for a 2nd range or a 2nd parameter.

“without” must be selected, if a 2nd sensor is not connected.
Control variables are entered from the keyboard.

Select the 2nd range if you want a test with 2 sensors having identical physical parameters but
different ranges.

Flipping the range must be done in the setpoints.

Control variables are entered from the keyboard.

Select 2nd sensor if you want to test a 2nd dependent variable as a control variable.
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Inputs for sensor 1 (S1) and sensor 2 (S2):

Calibration value:
If the sensor has a chip, the chip data must be loaded with the “Accept” button or from the PC
keyboard. The nominal value is always the value which is on the sensor or stored in the sensor chip.

Calibration value = nominal value x factor

In addition, the calibration value changes depending on the selected engineering unit (Nm, Ncm, etc.).

S1 input, S2 input

The maximum voltage of the sensor inputs at nominal value can be 5V or 10V. The operator selects
the sensor voltage. For a sensor with sensor chip, this setting is loaded from the chip. The
amplifications are changed in the measurement module to suit the selection.

Filter
Each channel in the ValueMaster module has an analog filter with a 1kHz frequency limit. This filter
can be turned on/off.

The test functions

- F1Tare and test

- F2VMe-scope

- F3 Angular test (deactivated for calibration)
- F4 Test hardware

are identical in all functions and are therefore described in the Test Functions section.
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2.10.7.5 Calibrating: Edit setpoints

More adjustment values for a calibration are entered in the “Edit setpoints” window. Up to 10

setpoint records can be edited.

The setpoint window is structured according to the setting in the sensor constants.
This depends, among other things, on the settings for sensor 2 (2nd parameter or 2nd range).

@ KalibrierenSollwerte.vi

Torque/Nm

Pressure/kPa

ocation
Station
ranring job

Autolob

Calibration-Parameter

2 sensor

Slcal 20,00

s2cal 144,00

Direction
A

.dn

w

Insertwith
external key

F5

F6

End
Edit

Print

Select Parameter

E) 1 Sollwertsatz1

F10

Window for editing setpoints

Sensor 1 for torque measurement; sensor 2 for force as control variable
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[¥1] KalibrierenSoliwerte.vi

Calibration-Parameter

d
Torque/Nm n

Sleal 3000

With Increment 7]

Strom/A

Increment ) 1.250

iecaton
Select Parameter
Station &
- 1 Sollwertsatz 1

running job
Autolob F5 F6 F7 F10

G End Print
Edit Window EXIT

Window for editing setpoints
Sensor 1 for torque measurement; sensor 2 for 2nd range, current as control variable for entry using keyboard.

Selecting the setpoint record

The setpoint record to be edited is set at the lower right of the screen. The text next to the setpoint
record number describes the setpoint record. It can be changed: for example, to “Stay bolt $10”
instead of the default text “Setpoint record x”. This setpoint record designation is also then the name
for the folder holding the data files.

Direction
The direction determines the signal polarity to be scanned.

For torgue measurement:

Right rotation (CW=ClockWise) positive signals.

Left rotation (CCW=CounterClockWise) negative signals.

Both directions of rotation (CW+CCW) both signal directions.
For force measurement:

PRESS (pressure) positive signal

DRAG negative signal

Both directions (PRESS+DRAG) both signal directions.

When the bidirectional scenario CW+CCW or PRESS+DRAG is selected, pulses are not evaluated and
the positive and negative measured values are shown in the plots.

Data entry via external key:
Test data can be entered in the table with a key on the signal input “START” of the ValueMaster
module

With increment:
When entering a control variable with the keyboard, the control variable is automatically increased by
the increment value.

With SNo.

This flag enables serial number entry.

Filename = SNo

If this flag is set, the serial number becomes part of the test data file name.
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2.10.7.6 Calibrating: Evaluate archive

In the “Evaluate calibration archive” subfunction, saved calibration data can be displayed as a chart

and as a table.

==

@ KalibrierenTabellen.vi
Directon evaluate Calibration-Archiv
o 1 2 sensor
Firma 0020,00 -
Mame ) Klein 0018,00-;
Location | e hen 001:5_00—E
0014,00]
Measures Protocol heade: 4y
o " Jobtextl E 0012,00-
Protocol middee f |obtext 9 0010,00-
) E
Pratocol battom | Jobtext3 5 0008,00
0006,00 <
Type-MNo. 0004,00~
SlcalM ]
20 m’; Seria-No. 0002,00-
. J— T ey L L Ry
o 001 500 10,00 1500 20,00 2500 30,00 3500 40,06
S2calikPa ;.I 1x Pressure/kPa
44 00
Mr. Tarque/Nm Pressure/kPa J
1 0,0000 0,0054
2 2,0025 44002
3 3,9989 85,4493
4 59986 13,4012
5 80072 17,6365
5 99951 22,1773
recording dates 7 12,0082 26,7531
16-06-24 09:45: 3 13,9928 31,1953
42 9 15,9970 35,3573
Locati
=2 10 17,9971 40,0646
Station
Job
Autolob
parameter set
i A B fiename | CD_160624_094842.txt 1 Sollwertsatz1
F1 F3 F7 F8 F10
load backward forward Print print BXIT
files scroll scroll Window protocol

Evaluation window for the “Calibrate” function

Sensor 1 for torque measurement; sensor 2 for force as control variable
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W —— —
@ KalibrierenTabellen.vi l-""-l
e — —
Birecton evaluate Calibration-Archiv
oW
Firma 0020,00~
Mare | Klein 0018_00—;
besstien | herkochen UUlE,UU—E
0014,00 -]
Mezsures Protocol header i
Jobtextl |
E ]
10 = 0012,00 -
Fretacal mizsie | Jobtext2 % 0010,00=
=) E
Protocol bottom | |pbtext3 E 0008,00
0006,00 ]
Type-No. 0004,00~
Sl E
20 «:‘ Serizl-No. 0002,00 |
¥ [ 0000,00 s P e P ELTIEXELELL: i
o 0,00 2,00 4,00 5,00 5,00 10,00 11,35
o 1x Strom/A
;
MNr. Taorque/Nm Strom/4 J
1 0,0000 Daten kopieren
2 1,9997 Beschre P
2 30077 eschreibung und Tipp...
4 59925 « Auswahl anzeigen
Daten in Zwischenablage exportieren
Daten in Excel exportieren .
recording dates Vereinfachtes Bild exportieren... | 7.5000
16-06-24 09:52: TS . 8,7500
15 a 15,9958 10,0000
Locati
i 10 18,0068 11,2500
Station
Job
Autolob
parameter set
Felz /2 flename | €D 160624_095215.txt 1 Sollwertsatz1
F1 F3 F4 F7 F8 F10
load backward forward Print print BEXIT
files scroll scroll Window protocol

Evaluation window for 1 archived table.
Sensor 1 for torque measurement, current as the control variable when entering using the keyboard.

You can scroll backwards and forwards, respectively, in the file with the F3 and F4 buttons and show

the individual plots.

You can initiate a log display or log print with the “F8 Print log” key. First, a window will open where
you can enter texts for the log. With the HTML button, the log is displayed in the standard internet
browser. The Print button prints the log to the standard printer.
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Exporting a table
- Mark all elements in the table.
- Right click with the mouse on the marked fields
- Select function from the menu

r -_— - — A L I - S— —
@ KalibrierenTabellen.vi l-"‘-l
Directon evaluate Calibration-Archiv
ow *
Firma 0020,00
Name |Klein 0018,00-;
L=t | Oberkochen 0016'00_5
0014,00
Measures Protocal heades ]
" Jobtextl E 0012.00-
10 i (g Wy
Pratocal middle | Jobtext2 < 0010,00-
= E
Protocol bottom | Jobtext3 5 0008,007
0006,00 -
Type-No. 0004,00-
SlealfN :
20 0': Seral-No. 0002,00
' J— 0000,00 ~F T T T T
3 0,00 2,00 4,00 6,00 5,00 10,00 11,25
-;.I 1x Strom/A
Nr. Torgue/Nm Strom/A J
1 0,0000 Daten kopieren
2 1,9997 S e
S 30977 eschreibung und Tipp...
4 59925 J Auswahl anzeigen
Daten in Zwischenablage exportieren
Daten in Excel expertieren z
recorsing date Vereinfachtes Bild exportieren... | 7.5000
16.06-24 09:52: 5 TEUURS . 8,7500
15 9 15,9958 10,0000
Locat
=2 10 18,0068 11,2500
Station
Job
Autolob
parameter st
Rely /2 flename | CD_160624_095215.txt 1 Sollwertsatz1
F1 F3 F4 F7 F8 F10
load backward forward Print print EXIT
files scroll scroll Window m
] el ] —— e P
=

Loading the measurements file

First, a file must be selected for display.

The F1 button opens an Explorer window in which the files are listed. There, a file must be marked and

loaded with OK.
At this point files can also be deleted.

Zuletzt
verwendete D

T
Dezktop
Eigene D ateien
Arbeitzplatz

Metewerkumgeb D ateityp:

[£] co_120123_150541
[£) co_1zmza_172211
[£] cp_120123_174201
[£] co_1z0123_151952
[£) co_120123_182350
[£] co_120123_182840
[£] co_120124_n91307
[£] cp_120124_na1537
[£] cp_120124_nai54z
[£) co_120124_091546
[£] co_120124_091636
[Z] co_120124_101326
[£] cp_120124_101359
[£] co_1z0124_101747

2] co_120124_102311
£ co_120124_102507
El co_1z024_102513
£ co_1z0124_toz523
[ co_1z0124_toz7zo
£ co_120124_103307
£ co_120124_103935
El co_1zmez4_132711
[E) co_1z0124_1541z0
[ co_1z0124_154325
2] CD_120124_164053

D ateiname: |

J C=

|

| Benutzerdefimertes Mugter (C0™ tat)

]

[ Abbrechen ]
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2.11 Test functions

The test functions can be called up in the sensor constants.

2.11.1 Tare and test

During the sensor test, the sensors must not be activated!
The tare value, test value and calibration value of sensor 1 and sensor 2 are measured and displayed in
the sensor test window. These values are defined as:
- Tare is the zero drift when the sensor is not activated.
- Test value is the measured value in the event of electrical detuning (internal resistance is
enabled) minus the tare value (the subtraction is done on the device board).
- Calibration value is the same as the calibration value entered in the sensor constants.

You can calibrate the sensors or check the calibration with the sensor test. The goal of the calibration
is:

Tare value =0
Test value = calibration value.
@ OffsetUndTestvi - - l — J
Sensors: Tare and Test
At these test Tare and Calibration will be tested.
Therefor you should not move the sensors.
S1 Torque/Nm S2 Force/kN
Signal/V Signal/V
Tare 18,04 Tare 0,10
4,510 Volt FII:]:: 0,024 | Volt FIIC:::
Test-Value 0‘02 Test-Value Or07
0,006 | Volt 0,018 |Volt
Calibr.-Value 2{)’00 Calibr.-Value 4()’00
Messzyklus in ms SC123-Status  Teststatus 1
232 Hl0000 %0045
Teststatus 2
Location #0000
Station
Function
Analyser F7 F10
running job )
Autolob "PEHMI 247
Connaction to mogul O | _

Evaluation window for “Sensor tare and test” measurements
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2.11.2 VM scope

Sensor 1, sensor 2 and angle sensor inputs are plotted as on an oscilloscope.

The charts and the number of windows depends on the selection in the sensor constants.

Select the sampling period and the Y-axis scale before starting.

@ VM-Scope.vi l"""’"]
A
3 VM-Scope
n 0010,00 -
0007,50 - 51 Torque/Nm
o . 0005,00-
£ o002,50-] 4 0 1
<
& 0000,00-] '
E
OFF S 002,50 - T
- LI 20,00 18,00
007,50
L1000 v C T T T T O T T o B S B S T T S B R B e = El-Signal - S1-Fiter
y 4,50 5,00 5,00 7,00 8,00 9,00 10,00 11,00 12,00 13,00 14,0014,50 "
2 . g . g + . e 5,502 +-5V AUs
e R eroes [5502]
00001,0
00000,5 - 51 Angle/deg
g
T 00000,0 0 0
[=]
-] I
< .0000,5-
I,/ U
QOOLO-\ 0 I N O R S S S RS S S O e e e mp/Lmer
4,50 5,00 6,00 7,00 8,00 9,00 10,00 11,00 12,00 13,00 14,0014,50 1440,00
time/sec
S 0020,00 -
;—)"lms 52 Force/kN
0015,00-]
g 6,47
% 0010,00- 5
g
2 0005,00 - /_,_/_//—
=} Tarz
GEIRT 40,00 0,00
00200 i T T T T o B B B B S2-Signal/v 52-Signa 52-Fiter
A 4,51 500 6,00 7.00 8,00 s,ot:_ . 10,00 11,00 12,00 13,00 14,0014,50 [ 1618
o IMEssec
lr=r . Reset Plot
Stati =]
aT:mn %]
Function
Analyser F1 F2 F5 F7 F10
runring job
ON OFF Tare Print EXIT
Autolob Wind:
— e — e —
Modul- Connection is OK
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2.11.3 Angular test

2.11.3.1 360 degree test

You can test the pulse generator in sensor 1 with the 360 degree test. The angle factor is displayed at
the top left in pulses/360 degrees. This is loaded from the sensor constants and can be changed for
the test.
Test routine:
Mark the shaft of the torque-angle sensor with a felt pen, so that you can see by how many
degrees the shaft has turned.
With F1 key: START - Start test, the RUN LED on the VALUEMASTER module goes green.
Turn the sensor shaft by hand slowly only in the preset direction of rotation and observe the

RUN LED.

When the RUN LED goes out, stop turning.
Check the angle on the PC. It should be 360 degrees +- 5 degrees (response error, etc.).

If the shaft is also turned by 360 degrees (the mark is at the same place as at start), then the angle
factor is correct.

@ Winkeltest.vi

Location
Staticn

Function
Analyser

running job

Autolob

Test angle

setting

S1

Lo
-100 -50

[ ' [ ] [
-1 500 1000 1500 2000 2500 2380

direction

A}

ow

Rpm/%

__},‘Fl0

0 50 100

pulses/turn

. S— ] 1440,00 Torque

Angle

360,8 deg

1,88 nm

F1

Start
Measuring

F2

Stop
Measuring

5C123-Status Teststatus1

[Jooo

fJo00

Teststatus 2
fooso

F4

Test
Speed

F10

EXIT

Evaluation window for sensor 1 angle test
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2.11.4 Speed test

The speed and torque (excluding the tare value) of sensor 1 are measured in the rotational speed test.

[¥1] Drehzahitest.vi (e S
Test Rotary speed

Setting S1 VT

1400 1L
direction 1000 1800"’-
9 8 L 20007
B 2200 =
400 2400 =
ow ™ -7 200 N
0 -
a4 -
Rpm/%
— — Rot.S 321 i
T 090 300 07 300 000 500 0] ob.Sp.
-100 -50 0 50 100 P 1/ min
Pulse-
pulses/turn Frequenz/Hz 7710
— — {14200
NN
-1 500 1000 1500 2000 2500 2880 Torque
040 Nm
Timeout/ms S5C123-5tatus Tectstatus 1
9 2000 #0000 Hoooo
Teststatus 2
Location #0000
Station
Function
Analyser F1 F2 F10
runring job
Autolob AT 3 e
e

Evaluation window for sensor 1 speed test
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2.11.5 Test hardware

The operating voltages +5V and +-15V and 12V and the voltage values of the sensor inputs are
displayed in the “Test Hardware” window.

The version numbers of the module firmware are displayed at the bottom left.

The serial number of the measurement module is at the top right.

A range of functions is available in the measurement module for individual tests. You can start the
functions with the switches:

For sensor 1 and sensor 2:
Input voltage 5V or 10V
Filter on/off:
Test sensor on/off

On the front panel:
NOK LED on/off
RUN LED on/off

Pulse multiplier in the measurement module on/off

The control I/Os can also be selected /de-selected and displayed.

@ Hardwaretest.vi l#l
ID No. Seial No.
Test Hardware 0000 10CA BSBE
CPU intern voltages sensor signals sensor signal conditioning Digital Qutput
i
Chip-Temg. (v} Sens 0
p-Temp. | 0,68% | Sensorl (V) 0110 eo10v I +-5v Sensorl [ TestSensorl (Cal)
Chip-Teme.(Ceizius) 353 Sensor 2 (V) 0,006 af M On Filter Sensorl ] Test Sensor 2 (Cal.)
supply voltages w10y I +-5v Sensor 2 [ NOK-LED (rot)
RGN | 12558‘ TN | LS,OZQl off Il On Filter Sensor2 [l RUN-LED (griin)
DACL (V) 1,2435 ‘ -15V Pwr_ (V) | -15,027 | N Impulsmultiplier
AGND () | 10,0006 | BT | 5,005 |
Control I/O
VREF (V) | 2,5000 <12V SensorPwr. (V)| 11,943
- off o
+12V Aume (V) 0,103
4 START-INPUT " ] ] READY- OUTPUT
Rpm-Output/ V' . ] START- OUTPUT
¥
v g 000
-10 510 ] OK- OUTPUT
Current-Input/V 0,000
] MNOK-  OUTPUT
SCL23-5W-Version Wersion should be SC123-Status CyoeTime/ms  Tespetatws 1
1350/15-08-05 1351/1602-23 {0000 308 f|oooo
SMEK SW-Version Version shouldbe Canout Testrtatus 2
4.491/16-04-13 4.491/16-02-23 (]11(]0000 H(](](](]
Location
Station
F7 F10
Print EXIT
Window

[ Comecnpmemior 1
Evaluation window for Hardware test
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3 Software Versions:

03.08.2009

22.09.2009

06.10.2009

23.11.2009

25.11.2009

15.03.2010

06.06.2010

3.2.2011

5.4.2011

24.8.2011

23.01.2012

New edition / it
Revised / it

Recent screenshots / es
Completion / it
Proofreading /bs

NEW: Power test: time-optimized, test period in seconds, sampling
period 1-1000ms
Analyzer: time-optimized, test period in seconds

NEW: Frictional torque test with optional torque difference
evaluation.

The job window has been revised.

NEW: The path for saving the test data can be selected in the job
window.

Power test revised

Direction of rotation default and check removed.

Cutoff with F2 key works. Emergency cutoff also at excessive
torque (S1cutoff)

The test data file names are generated in

the format yy.mm.dd HH.MM.SS. Thus, the visualization over
monthly boundaries is in the right order.

The type of archiving can now be selected in all functions: plot,
table, plot + table. The table is saved as file Valuelist.txt.

Power test: a number of successive tests now work, speed peaks
intercepted.

New software version 2.65

Reason: ETH wish list of May 30, 2011,

program loop, etc.

Servo control in analysis and power function. Bidirectional plots in
analysis and power function.

Name of the default folder for test data and parameters includes
version number

New diagrams 20 and 35 in Screwing.

In Frictional torque: torque as a function of time or angle.

Software version 2.70

New dependent variable Pressure,

new calibration function, copying jobs and setpoints, friction
torque with breakaway torque, no password query with length =0
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21.03.2012

11.06.2012

18.11.2014

23.02.2016

20.10.2017

17.11.2017

Software version 2.71

In frictional torque and analysis: At Tp = 0 dig. ON output not de-
energized. Repeat ON / OFF switchable.

In Frictional torque: Messages during the test.

Software version 2.712

Loop OK / NOK label in the function window top right. Loop data
tables. Sensor unit with chip is now also included in the calibration
value.

Version 2.80

Friction torque test: all friction data is displayed. The evaluation
can be switched on / off.

Notes in the archive evaluations with data display.

Cutoff with sensor 2 in Analyze, Screwing and Power.

Software version monitoring

Archive On / Off in the setpoints.

Version 2.802

Speed setpoints selectable in percent or rpm in sensor constants.
Adjustable speed ramps in the setpoints.

Speed setpoint more precise (error approx. 0.2%)

Version 2.81
Serial number input

Version 2.81 Revl
Changed serial number input
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