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The testing machine interface softwarstisicturedn four environments: manual handling, alarm
management, test mode gombtprocessing. At startup tieanual handling page is displayed, and in order
to navigate between the available pages the user just needs to click on the dedicated names on the tab contro

(except for the pogtrocessing environment, which is launched by a button of the upper bar).

1. Upper and lowesections

In all environments but pogirocessing, on the upper and lower parts of the user interface (from
now on also abbreviated in Ul) some buttons and indicators are always visible. This paragraph is dedicated

to explain their functioning:

Modalits operativa: Auto - Modalith di prova: Fatica multiassiale POSIZIONE 19 1 || carco
AX. 1 [mm TS Mlax 1

DURATA 1-38-51 ||caRIcO g || acu
10/06/2016-10:29:40; prova a fatica [mm] AX.1[N] PROVA 1 . Fllax 2 23667

sssssss

On the left side of the lower bar a field is reserved for messages regarding the operative mode, the
ongoing action, the reason of an eventual test end condition, and any other kind of information from the
program to the user. On the right instead theeevariety of numeric indicators that can be configured by
the user both in terms dbw many to be displayehd ofwhich quantityhas to belisplayed in order to
monitorthe most significansystem parameters in real time; such parameters can bencinosng some
general ones (such Bmdand actuator position) and some others that ardfigpker the loaded test (for
examplethe cycle counter)paragraptb describes the configuration of the lower bar. Finally, in the grey
section on the bottom of the page, the user profile is displayed on the right side (see p8raygampd a
string related to the last alarm occurred can be seen on the left side in case the machine is currently in alarm
state.

As for the upper bar, it is composed of seven buttons:

[

NEW TEST: creates a new test of the selected type after the user chooses among thetpaitocols
are availablen the software version (see description of the implemented tests in the following paragraphs).
When the user selects this command, the following interface is displayed to choose among the

available test protocols:
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Select test type:

- Static tests ~

- Tension

Compression

Creep

Dynamic tests

- Fatigue

Multiaction flexible tests

Multiaction

Multiaction with measurements
- Multiaction multihardware

------- Browse for test template

o Ok @ Cancel

Please note that the available choices depend on the machine type and software configuration.
The selection is done by clicking on one of the options and then on the OK button, or by double
clicking on the desired option. Also, the final optitinoiwse for test templatepens an additional window

through which the user can navigate the computer directories to search for a particular test template file:

Test template selection = %

Name Path Date of last modification ~
3 Templates
2 Damper
£ EOL

Front final.tc_templ

¥ tc_templ
5_prova.tc_templ Di\builds\ TestCenten\sviluppo\7.
ction.tc_templ D:\builds\TestCent
r_10.01.01.tc_templ Di\builds\TestCent

Log\Templates\example.fati
Log\Templates\MultiAction.FOX_RB_
DataLog\Templates\Prova barcode.tc_templ
DataLog\Tem
Datalog\Templat;

33.0\Datal og\ Templates\Tes

action.tc_templ
r_10.01.01.tc_templ

Bl Tree 7] Names s Ok @ Concel %, Expand % Collapse

The software automatically searches for the available test template files kt@nfigrired set of
folders, and presents the whole list in a tree menu; the user can load the desired test template-by double

clicking on its name.

LOAD TEST: loads a previously saves test configuration file (testgearerallysaved by default
in the DataLogi Savedfolder, but it is possible for the user to rename and move the files through the

computey; it is possible to load also test files that do not correspond to the test protocol that is currently
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loaded (for instance, the software icmeeptest mode and the user wants to lodatiguetest file): in this
case, the active test protocol is automatically adapted to the chos#¥iHile loading a test it is possible
to choose between a normal test file and a template: if the first one is selected, the original document (i.e.
the test configuration file) is loaded and eventually modified, wheifeagemplate is chosemwhen the
file is loaded the program creates a new test document populated with all the settings included in the test
template In this way, any further change made byubker does not influence the reference template, which

is therefore reusable endlessly (Bdle i Rename tesparagraptb).

| g

RUN: starts the test with the current parameters

STOP: stops a teghat is running

+

ADD SPECIMEN: adds a specimen within the current test; on the left side of the window, in the
test configuration environment, there is a listbox collecting all the specimens created, naming them with
numbers (from 1 incrementing) or with custom namesadhate chosen by the user. The parametealt

the specimens created in the same test are gathered in a unique configuration file.

X

DELETE CURRENT SPECIMEN: if confirmed, permanently deletes the selected specimen from
the configuration file and its resulisif presenti from t he | og f itlberecoverbdeaice d a't
executing the delete command. For static tests the results group of the selected specimen is deleted from

the log file, whereas for dynamic tests the entire file is cancelled.

0
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TDMS VIEWER: opens the posgtrocessing environment, also callE®MS vieweror simply
viewer, which allows to analysthe results of all the test performed by loading the dedicated files and
displaying data on graphs and tables; it is also possilebeptort data

When oneor more of these buttons are ged out, the associated commands are disabled in that

particular moment of the execution of the program: for exampleSthiecommand is always disabled
unless a test is running.

10



STe/AmS)

2. Manual handling environment

The interface appears as in the following picture:

¥ TeCenter - o x
Fie Symem semings Inpuioutput Other devices  HMIsestings Tooks Help
 — "~
D & jo STERA=EY
Warussl made Test mode Channals menitering Al managerment
.
Crosbesm - TELE:
ACTUATOR MOVEMENT ACTUATOR &1 150
MOVEMENT SPEED [mima] POSTIOHING . 104
¢ 38 R 6760 Fi040
740 03
-8 PosITON 6.0
| o - 1030
8700
¢ 66,80 10,25
e 6650 Loz
8640 Fiass
6620
66,00
= 650
15 oo JE o K T z
2 i : i ® 30
owom sosmon | sosmon | |« rc i | aiw o Ly .
65,20
it =4 6500
sreoue || cowou 640 o
6460 a0
610 a7
120
a7
S 8400
- foon] o] Ao 6380 rass
4 4 000, 6350 950
= ey ey e
ioa0 ‘o i = 6340 Lass
) 6310 ! : : + : + ! ; 950
External devices 0055580 os8ss1 sz wssa3 oosasnd orsesns tosesgs 0058587 e tssng 0000
Time
= 1 =
oo | | sow wmoct Leger
sos v s wrnges | | icwmon
) Losd Loas ) s —— o e
] Mator posiion Moter position il Pt — M 1o
Gperation mode: Ertor Load [N] 0,0 Motor 0,00 Cycle count 0 e 0,00 Repetitions 0
position [mm] count

Admin user R

Note: the state of the upper bar buttons (see paragfdpbf the alarm and warning indicators

(see paragrapl8), of the lower bar (see paragraf) and the number of visible buttons for the axis are

not strictly related or bound to the displayed window

In the region of the page located between the upper amovthe bar described before, there are a
reaktime chart to constily monitor load and actuator position on the right, and a group of commands on
the left

Actuator Crossbeam
ACTUATOR MOVEMENT ACTUATOR
MOVEMENT SPEED [mm/s] POSITIONING
5
3 4\ '_ .r6 - 0
~ o -._\\ "N
2~ | V 8 POSITION
1< 0 9/ ~9
1 s, = -~ 2 3
o 10

/ 10 mm/s /

ACTUATOR MOVEMENT: thearrow buttons oriented upwards and downwé#tgimove the axis
in the desired directions, exactly as the movement buttons on the electric cabinet of the madthése do;

arrow buttons can b@ossibly oriented horizontally or displaying rotational arrows (clockwise and

11
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counterclockwise), depending on the mechanical layout of the acttizodial on thecentre and the
associated numeric control (2)low to vary the axis manual movement speed within the range shown
finally, on the right of the interfadhere is a control texecutepositiorrcontrolled displacements up to the
insertedcoordinate (3)the target position or displacement vahas to be written in millimetsxif the
actuator has a linear motion) or degrees (if rotatipaall when the button represegtan arrow pimting
right is pressed the axis starts mayithe control showin@ISPLACEMENTand POSITIONoptions is
needed to specify whether the value written on the numeric control has to be interpreted by the software as
a displacement with respect to the current positiiSPLACEMENToption) or as a&oordinateto reach
(POSITIONoption); in particular, in the latter case the user reference systeimbe considered to set the
position instead of the machine absolute reference system, therdfieraset resets the position at a certain
coordinatebefore executing the movement, the value set is managed with respect to the new coordinate

system.

Examples

1 The absolute machine reference system is used, and a positioning is executed up to 150 mm, from
the startingcoordinateof 100 mm, with the®?OSITIONcontrol option: the machine reaches 150
mm position in its own absolute coordinate system;

1 The absolute machine reference system is used, and a positioning is executet mmtdrom
the startingcoordinateof 100 mm, with théISPLACEMENTcontrol option: the machine reaches
93 mmpositionin its own absolute coordinate systanmgving of7 mm from the startingosition
in the negative directioras set by the user

1 The position is reset to 0 when the actuator is located at 100 mm in its absolute coordinate system,
then the machine is moved manually until the position indicator displays 10 mm and from this point
a positioning is executed up to 45 mm with B@SITIONcontrol option: the machine reaches 45
mm position in the new useelected coordinate system, which means its position in the absolute
coordinate system is equal to 145 mm;

1 The position is reset to 0 when the actuator is located at 100 mm in its absolute coordinate system,
then the machine is moved manually until the position indicator displays 10 mm and from this point
a positioning is executed up to 45 mm with ESPLACEMENTcontrol option: the machine
reaches 55 mm position in the new uselected coordinate system, which means its position in

the absolute coordinate system is equal to 155 mm.

Caution: the positioning functionality must be used with special care, because whe

actuator is movig its load limit is the maximum possible, so that it would easily break any d

representing an obstacle to the movement towards the target position, or damage itself if the (

resistantenough not to be broken

12
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Actuator Crossheam

CROSSBEAM MOVEMENT [ Beam screws unlocked
MOVEMENT SPEED [mm/s]
- CROSSBEAM
20 5730 POSITIONING
15, " 3
SN
10- | | -40
5« N0/ 8
- Y

0 50

2 mm/s

CROSSBEAM MOVEMENT: this tab is only available if the machine is equipped with an electric
crossbeam, otherwise it is not displayed; ateb,all the crossbheam types support the speed regulation and
the positioning functionalities, so these may be permanently disabled: please check the technical
specifications of the machine for these details (the software is configured consequently).

This section follows the same principles of 1
unl ockedo c he-ightbcormer hasmto ke laaive in@nger to move the crossbeam from the
TestCenter: depending on the machine technical specificttmrheckbox may have to be turned on and
off manually (if there are no sensors to check the screws state automatically) or may be updated
automatically by the software if screws sensors are installed.

When the fibeam screws unlockedo checkbox i s

it is not possible to start automatic procedures of the actuator, and vice versa.

Caution: if there are no sensors to detect the crossbeam lockirgzheckbox state must |

kept up to date with the actual screws condition, anctbedeam must not be commanded to m

if the fastening screws are locked, otherwise the electric motor that activates this mechanism

damaged; also, when the beam is being moved it is necessary to comstdmdyefullwerify to avoid

collisions between the various parts of the machine in order to prevent damages; as it is obli

manual handhg of the axis, the stroke has to be completely free when moving the beam.

DOOR ALARM DISABLED

DOOR ALARM DISABLED: if this warning is displayed just below the actuator/crossbeam
movement tab control, it means that the door alarm is currently disabled; in other words, if safety doors are
opened no alarm occurs. Thusndition is needed when setting up a specimen for a test, but no automatic

operation can be started when the door alarm i s

13
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The buttons located below the command described before control the following functianalities
Please note that the various buttons may be permanently disabled depending on the machine hardware

configuration.

ACTUATORsection:

OM/OFF

ON/OFF: turns the motor on or off

7?\ i

(2 R

HOMING
HOMING: this button is enabled only if the axis has a relative encoder (that sets the position to

zero wherever they are at the moment of powering it on, whereas an absolute encoder preserves its own

coordinate system even if the machine is turned offtaed restarted), and executes a procedure through

which the machine searches for one of the limit switches at the bounds of the available stroke in order to

set the maximum or minimum position value and obtain an absolute coordinate system which rgilvalid u

the machine is turned offyhen this operation is commanded a dialog window requires the user to choose

the sensor upper or loweii that will be searched; then, another dialog window recommends the user to

remove any element that may interfere with the movement from the curréntrpts the limit switch,

giving the possibility to abort the operation and remove obstacles if there is any. In fact, it needs to be

pointed out that the homing procedure, as manual move and positioning, has the mapachlimits of

the machine as the only ones, therefore anything placed between the starting and the target position may be

broken or possibly cause damages to the machine.

[10F] ano
RESET
POSITION

RESET POSITION: opens a window where it is possible to choose a new coordinate that will be
assigned to the current position, creating a new reference system with respect to which data will be

displayed and saved from that moment untilaresetis commanded.

1o} 000,

UNRESET
POSITICN

UNRESET POSITION: eliminates the position reset effect, recovering the value displayed in the

absolute machine coordinate system, cancelling any offset.

14
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-
) el
B

PRELOAD
+ POS. RESET

PRELOAD + POSRESET: opens a dialog window where the user can select a load and a position
value: the latter is the position that will be given through an automatic reset operation to the coordinate
where the machine reaches the specified load.

T a00
!
HOLD F=0
HOLD F=0: starts amutomatic procedure through which the actuator slowly keeps moving and
constantly aims at maintaining the load as close as possible to zero; this operation can be stopped pressing
the button while active or giving the STOP command.

Caution: if this feature is accidentally activated without anything being clamped i

the actuator will start to move in a direction that depends on the value of the load measured

moment; this could cause collisions between dhies or other components of the system, &

consequently damage; it is the responsibility of the user to ensure thatithe | d precedum@ is

only activated when a specimen is clamped insidgribs.

T
!

CREEP

CREEPt his functionality is similar to AHOLD F-=
reach a certain load and hold it indefinitely; however, in this case the user has the possibility to configure

some parameters through the following interface thdisiglayed as soon as the button is pressed:

MAIN SETTINGS
Target load 100 N ~
Target force rate On/off 1| Nfs
Target speed 1/ mmys ~ D Auto-adjust

<

ADVAMNCED SETTINGS
Dead band 1% ~
PID proportional gain 0,2 D Auto-adjust

MATERIAL RIGIDITY
11 ] (1]

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 & 90 95 100

o Ok @ Cancel

1 Targetload: itis the target value of the load to be reached and held; it has to be configured with the

appropriate sign;

15
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9 Target force rate: if enabled, it is the reference value for the load rate duringwament towards
the desired load value;

1 Target speed: this is the initial movement speed, that is progressively decreased by the controller
while the load gets closer to the target value;
Dead band: it is the percentage value that sets when the tolerance to take the target load for reached,;
PID proportional gain: proportional gain of the controller during this operation
MATERIAL RIGIDITY slider: this cursor allows the user to configure valueddoget spee@nd
PID proportional gainautomatically depending on the rigidity of the material, if the respective
Auto-adjustcheckboxes are activated.

O

5TOR

STOP: stops any operation running on the actuator.

&7
SET HOME:sets the current position of the actuator as the reference coordinate to which it will be
returned if the nexiGO HOMED button is used; the storage of fil@maed position is independent of the
coordinate system used, as it is based on the absolute, invariant coordinate system of the actuator;
furthermore, the position value remains in the memory even if both the TestCenter software and the control
cabinet are reatted.

=4
GOHOME
GO HOME:upon confirmation by the user via a window which opens when the button is pressed,
starts a movement of the actuator which returns it to the position previously stavaghthe ASET
HOMEO function.

SENSORSection:

u;j 000

RESET
LOAD

RESET LOAD: resets the loabsigning to the current value

16
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|I;=£| 000,

UNRESET
LOAD

UNRESET LOAD: eliminates the load resdfect, recovering the original value without any offset

- 000
RESET
CHANNEL

RESET CHANNEL:allows the user to reset one or more analog channels at the same time in the

same way as it can be done to the load signal througREBET LOADunctionality.

000
UMRESET

CHAMNEL

UNRESET CHANNEL: clears the reset to one or more analog channels at the same time,

recovering the original value without any offset.

EXTERNAL DEVICESection

i
=
UNLOCK
DOCRS

LOCK-UNLOCK DOORS: this button is enabled only if the testing system is equipped with an

electric dooldock and allows the user to switch between the locked and unlocked conditions.

N
¥

SIGNAL
GEMERAT.

SIGNAL GENERATION: if enabled, activates a manual procedure to command an eatetug
outputsignal generator

17
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7 Actien configuration: SignalGeneration - X
Preview
Action properties Bl w
Main settings |
Analog output to command Analog output 1 - Setpoint gen. corrente [A] |~ D,B;
Profile shape Sine wave ~ 08
Maximum setpoint value 1|a 085
Minimum setpoint value 01|A 08
Frequency 1|Hz > 0,75
Phase ol ~ 07
Delay ols ~ 0,85
Profile generation duration D 0ls ~ £ 06
2055
& 0,5
Advanced settings o
04
0,35
03
0,25
02
0,15
01
0 100 200 300 400 500 600 700 800 900 1000
Time [ms]
o Ok @ cancel

This interface is dedicated to command an external device that can generate an electric signal and
is the same that configuresSignalGeneratioraction, so the detailed explanation of the configuration
parameters can be located mtragraphh4.4.17 In this case, differently, from what happens for the
microaction, as soon as the user presses the OK button the system starts commanding the device to generate
the current signal; in order to stop a manual signal generation procedure that is rurmniregésisary to
open the interface, select thpoption of themain settingand press OK.

J=
[

=
CHILLER
CHILLER: if the machine is provided with a liquid cooling system, this button turns it on and off
manually

Lt
= B
UNLOCK

UPPER GRIP

LOCK-UNLOCK UPPER GRIP: if the machine is equipped with an automatic gripper system, this
button commands the upper grip opening and closing.

a1
E4F. =]
UNLOCK

LOWER GRIP
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LOCK-UNLOCK LOWER GRIP: if the machine is equipped with an automatic gripper system,

this button commands the lower grip opening and closing.
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3. Alarm management environment

The interface (visible in the picture below) allows the operator to view the active alarms dh the le
side of the window, and the alarm history (which is also saved on tesxtdiieheright.

ELENCO ALLARMI ATTIVI STORICO ALLARMI

Data Codice errore Descrizione errore

Cm o @ o s W N

BRES

14
15

C\U: B De Cent 20150312 export d Rot Iding\DataError\LogHistory.csv

When another environment of the program is loaded, it is possible to constantly monitor whether
there are active alarms or not through the two rectangular indice®xt t o t he AAl arm ma
title on the main tab control: if the machine is in emergency state the indicator on the right becomes red and
it is not possible to start any automatic operation; if there is not any active alarm, the indicatoblgdight
Instead, the indicator on the left beconaeangewhen there are active warnings, which are less critical
than alarms but anyway conditions requiring attention by the user and preventing the execution of a test.
Both active alarms and alarms stored in the history are provided with a short description of what

caused the emergency state; in this page, warnings and alarms are displayed in the same way.

- X

STEF'

Alarm management

Alarm
indicator

scription
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This is the most complex environment and the centrees$dftware,because it is where all the

tests performed through the machine are configured and monitored. In order to open a new test the user has
to click on the dedicated button on the upper bar (the first on the left), and the dialog box which is shown

allows to skect the desired test type.

FileSystem setings Ingut/output Other devices HMisettings Teols Help
 — s
DB + e STErAEY
Manual mode Test mode Channels monitosing ~~ Alarm manas gement
Actustor Crossbearn 1000 B
o | L2t L P TR
ACTUATOR MOVEMENT A 900 ] Posi I
MOVEMENT SPEED [men's] PoSTIONING -
0
"
5
EN - ¢ ™0 “
2 -8
y Y > : pasmon o -
0 w0 . Select st ype »
E
oy a0
A
) .
200 E
100 = 3
E3
x| [ To ® ’ 3
= 3
ol | mowk e s100 100 2z~
200 2
sens N
20 .
ok O Cancel i3
w0
4
- 2
Extemnal devices 500 0
= ‘v et o a 0 g
wex o waccs oc .
oo e, || ous e
w0
0 ,
1000 | 0
-1 1
Tiels)
Opeation mode: F med Load [N] (0 Metar position 0,00 Cycle count 0 Testduration  Q:00:00 A3mRd 0
Admi user &

For each test there is a tab control to navigate between the test parameters setup interface and some

graphs; all the test setup menus are grouped into sections to make the configuration process easier; in order

to display a menu, just click on the button displaying its title. Instead, graphs are different between static

and dynamic tests.

written

4.1. Tensioricompression test

The parameters to be set are:
GENERAL SETTINGS

Target speedhe translation speed of the axis during the test.

TEST END CONDITIONS
Target load force to reach in the test (does not take into account the initial load, and has to be

with its sign)
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Target positioni f  Rokitmn control modieparameter (advanced settipgsset topositionthis
settingrepresents the limit coordinate to stop the testead, if the position control is setdisplacement
its meaning is the distance to be reached from the starting coordinate of the test;

Timeout:maximum test duratian

BREAK DETECTION

Break detection activatioiif this control is set to OFF, no automatic break detection executes; if it

is set to ON, the following parameters are visible and active;
Percentage break threshotHis is a percentage, calculated with respect to the current load, that

defines a limit difference between two consecutive load values to detect a fracture through a dedicated
automatic algorithm; this parameter acts independently from the configuratitre dbllowing two
parameters, and it is the first break detection criterion;

Load variation for break detection (abs. valaejiReference time intervathese two parameters

operate together to set the second possible automatic break detection criterion: a fracture isfdetected
load variation greater or equal to the specified threshold is detected within a time interval equal to the value
set aReference time intervaht any moment of the test

Fracture monitoring starting threshold (abs. valife)he checkboxto activate this function is

selected, this number represents the absolute value of the load below whiattthiedetection algorithm

is neutralised even if it is active: this is especially useful in tests that do not initially involve full contact
between the specimen and the grips, which in the first moments of the test could generatectfatee
detections due to the noise of the load signal; for example, if the set value \§ 1@h thefracture

detection algorithm does not intervene under any circumstances for loads bdi®@and 100 N.

SPECIMEN GEOMETRY PROPERTIES

These values do not influence the operation of the machine and are only used as archive information
and, in case of static tests, to calculate the material properties suclekasticiy modulus.

It is possible to select various geometric shapes for the section of the test specimen: depending on
which one is selected, the programme displays the significant parameters of that shape (e.g. width and
thickness for a rectangular section, outer diamfetea circular section) and automatically calculates the
area of the section; if tifther shap&option is selected, the udesis toenter the area value manually.

For tensionand compression tests, the software estimates the elasticity modulus, the resistance
coefficient and the hardening exponent of the specimen if the checkboxes dedicated to the geometry

properties are selected and the value inserted are correct.

SAFETY CONFIGURATION

22



L
STER
[\
These are the load and position limit that the machine has to respect for safety purposes; they differ
from the tesend conditions since the lattare references to consider the test finished, whereas the safety
limits I as their name points outare parameters aimed at preventing damages.

Safety limits settingthrough this option the user can choose between using the standard load and

position limits of the machine, that are the maximum acceptable values given by the manufacturer and not
possible to change, and specific limits that can be customized by thwittsarthe range set by the

standard limits.

ADVANCED SETTINGS
Pasition control modegives the possibility to choose between position and displacement regarding

the target coordinate of the test configured in the test end conditions; when this parameter is changed a
warning popup is displayed to point out ttfe# meaning odnothercontrolchanged;

Minimum and maximum strain for E calculatiothese are the strain limits to use in order to

calculate the elasticity modulus of tmaterial; the checkboxes, that are activated and deactivated together,
state whether the software has to use the written limits for the calculation or detects the interval through an
automatic algorithmijn order to disable the calculation itself, the checkboxes related tSpbeimen
geometry propertiebave to be deselected;

Load and position sign inversipthis option is visible only for compression w®sf activated, it

changes the sign of the load and displacement values that are read fiiefd {lmich are usually negative

during a compression test) so that the shape of the profile becionilas ® that of the traction test

DATA SAVING

Sampling frequencythe software automatically saves the results file, with this nuseuscan

choose the acquisition frequency (valid for all channels) for saving the data to file.

EXTENSOMETER MANAGEMENT
These parameters are useful if the tensile or compression test is conducted using a strain gauge,
otherwise there is no need to configure them.

Resetextensometer at test staftthis option is activated, the extensometer is automatically reset

when starting the test, before starting the actuator movement

Waiting time to stabilize strain signaf an automatic reset of the strain gauge is set, it is possible

to configure a waiting time after this operation and before starting to move the actuator, in order to stabilise
the strain signal against the effect of any filtering: a time within 0.5 sedsmg@nerally sufficient even for
the most extreme filtering settings;

Warning popup to remove extensometéris possible to have the software display a-ppp

message reminding the user to remove the extensometer before it reaches an excessive strain; this option
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can only be significant if the machine is not equipped with interlocking doors, otherwise opening the guards
to remove the extensometer would cause the test to stop immediately; the message can be activated when
a certain level of displacement or straimdached, or the first of these two conditions to occur;

Displacement for extensometer removélthe warning message to remove the extensometer is

active, and if the tick for this control is selected, this is the displacement level (from the actuator position
at test start) at which the message should be displayed;

Strain for extensometer removilthe warning message to remove the extensometer is active, and

if the tick for this control is checked, this is the level of strain (measured by the extensometer itself) at
which the message should be displayed;
Extensometer base lengthis is a datum that is recorded in the results file and allowsttaim

data to be visualised in pgstocessing both in dimensionless values and expressed as displacements.

On the right side of the test interface, a graph is visible, which is automatically populated at the end
of each test and allows the lepdsition curve for all specimens collected in the same test file (i.e. those
visible in the list on the left) to besfilayed.

(=

At the righthand end of the screen is the button to open the interface from which to set the

configuration and save file paths:

7" General information configuration x

Test files properties

Folder path for the configuration file
D:\builds\TestCenter\sviluppo\6.21.0.00Datalo g\ Saves =

Tension Root name of the configuration file
Add date and time to the configuration file name

Configuration file path
D:\builds\TestCenter\sviluppo\6.21.0.0\DataL og\Saves\ Tension 2023-10-14_14-37-41.tc_mth

Folder path for the log file
D:vbuilds\TestCenter\sviluppo'6.21.0.00Datalogh Saves =

Tension Root name of the log file

Add date and time to the log file name

Adjust the log file path to the configuratien file path

Log file path
D:\builds\TestCenter\sviluppo'6.21.0.0\Datal og' Saves\ Tension 2023-10-14_14-37-55.tdms

v Ok =b Apply ) Cancel
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The upper section is for the test configuration file (.tc_mth), while the lower section is for the test
results file (.tdms); it should be noted tivatensile and compression tests, only one tdms file is generated,
comprising all the specimens created within the same configuration file.

For each of the two files, it is possible to select the folder path and file name, and also to choose
whether to include the creation timestamp in the file nhame to ensure that it is unique. In addition, for the
results file, it is also possible to chooskether to include the specimen name in the file name, and there is
also an option to automatically adapt the path and name of the results file to those chosen for the
configuration file, so that it is not necessary to make the same change twice if theniseto keep the
two files in the same place and with the same name.

These settings must be configured before starting the first test, otherwise they are no longer
editable.

Finally, the file path visible on the bottom of the interface belongs to the test configuration
document that is being configured and automatically saved.
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4.2. Creep test
The parameters to be set are:
GENERAL SETTINGS

Test control moddoad or position, it is the parameter that has to be controlled during the test;

Position control modehe user can choose betwgmsitionand displacement for the settiofthe

target position, if the position control is selectaddfor the visualization and saving of that coordinate
during the test;

Target speedimit speed of the axis in the movement towards the target load or position; the actual
speed valuelecreases with the progression of the test because of the control algorithms that allow, as the
creep test protocol requires, to reach the target load or position precisely; if the user tries to start a test with
a null speed value the program stops tlee@dure and opens a warning popup window;

Force ratethis parameter represents the desired variation rate for thellwsg the movement
processhat leads to the accomplishment of the target load, and must be specified as an absolute value (i.e.
without sign); if the checkbox placed between the description and the value is not selected, the software
takes into account only the target speed fontb&on;

Target load definedload for the creep operation (this setting is visible only if the test is load
controlled);

Target position defined position for the test (this setting is visible only if the test is position
controlled);

Total time creep duration, starting from the moment when the target load or position is reached
(not from the instant when the test is launched)

Material type this is anenumerative parameter that permits a basieregffilation of the machine
with respect to the kind of material that is being tested (the user has to select the option which is the most

similar to the actual material)

TEST END CONDITIONS
Break threshold (force variatianf the machine detects a load variation higher than this value

between two consecutive scans, the test is automatically interrupted because a fracture is identified;

Return to neutrabosition at test endf this option is activated, after the target time for the creep

has elapsed, the machine unloads the specimen until null load is reached, otherwise it holds the final

position.
SPECIMEN GEOMETRY PROPERTIES

These values do not influence the operation of the machine and are only used as archive information

and, in case of static tests, to calculate the material properties suclelasticgy modulus.
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It is possible to select various geometric shapes for the section of the test specimen: depending on
which one is selected, the programme displays the significant parameters of that shape (e.g. width and
thickness for a rectangular section, outer diamfetea circular section) and automatically calculates the

area of the section; if thi@ther shap&option is selected, the udeas toenter the area value manually.

SAFETY CONFIGURATION
These are the load and position limit that the machine has to respect for safety purposes; they differ
from the tesend conditions since the latt@re references to consider the test finished, whereas the safety
limits i as their name points outare parameters aimed at preventing damages.

Safety limits settingthrough this option the user can choose between using the standard load and

position limits of the machine, that are the maximum acceptable values given by the manufacturer and not
possible to change, and specific limits that can be customized by thwiittgarthe range set by the
standard limits.

ADVANCED SETTINGS
Dead bandtolerance percentage on target load or position, within which the motion phase of the
creep is concluded and the holding tiooaintstarts;

PID proportional gainin keeping with the definition of this parameter in a Rlihtroller, it is a

constant value used to multiply the error signal in order to correct the setpoinbfialae or positionsee

paragrapht.2.1for a more detailed explanation and some usage hints;

Automatic material characterizaticactivates or deactivates an automatic procedure, performed at
the beginning of the test, through which the machinersegfilates with respect to the rigidity of the
specimen. The procedure is composed of a movement at controlled speed (which aalaméically
obtained combining some test parameters such as material type and geometry properties) until the load
reaches 5% of the difference between target value and initial value. This parameter is visible otdgtif the
is loadcontrolled and, if deactivated, requires the user to precisely defatiesial rigidity field;

Material rigidity: rigidity value, expressed in N/m or other commensurable unit, that applies for the

specimen; this field is visible only if the automatic material characterization is visible and deactivated, but
in such a case it is mandatory to insert a vadithe; if O is left asnput, the program automatically-re
activates the automatic characterization procedure even if the user deselected it. The rigidity has to be

inserted as an absolute value, or in other words without sign.

DATA SAVING

Sampling frequencyit is the frequency of data acquisition, and storage in the TDMS file, for the

entireduration of the creep test.
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On the right side of the test interface, a graph is visible, which is automatically populated at the end
of each test and allows the lepdsition curve for all specimens collected in the same test file (i.e. those
visible in the list on the left) to besfilayed.

[ 7=

At the righthand end of the screen is the button to open the interface from which to set the

configuration and save file paths:

7 General information configuration x

Test files properties

Folder path for the configuration file
D:\builds\TestCenter\sviluppo'6.21.0.0\DataLog!Saves =

Tension Root name of the configuratien file

Add date and time to the configuration file name

Configuration file path
D:\builds\TestCenterisviluppo'6.21.0.0\Datal o g\ Saves\ Tension 2023-10-14_14-37-41.tc_mth

Folder path for the log file
D:\builds\TestCenter\sviluppo'6.21.0.0\Datal o g\ Saves =

Tension Root name of the log file

Add date and time to the log file name

Adjust the log file path to the configuration file path

Log file path
D:\builds\TestCenterisviluppo'6.21.0.00Datal o g\ Saves\ Tension 2023-10-14_14-37-55.tdms

4 Ok =5 Apply @ Cancel

The upper section is for the test configuration file (.tc_mth), while the lower section is for the test

results file (.tdms); it should be noted tivatensile and compression tests, only one tdms file is generated,
comprising all the specimens created within the same configuration file.

For each of the two files, it is possible to select the folder path and file name, and also to choose
whether to include the creation timestamp in the file name to ensure that it is unique. In addition, for the
results file, it is also possible to chooskeather to include the specimen name in the file name, and there is
also an option to automatically adapt the path and name of the results file to those chosen for the
configuration file, so that it is not necessary to make the same change twice if thaniseto keep the
two files in the same place and with the same name.

These settings must be configured before starting the first test, otherwise they are no longer

editable.
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Finally, the file path visible on the bottom of the interface belongs to the test configuration

document that is being configured and automatically saved.

4.2.1.Proportional gain setting

The proportional gain is a central parameter for the correct working of the test especially-for load
controlled procedures and in particular when the force rate is needed.

Since inexpert users may have difficulties in getting a correct value for this parameter, it is
recommended to enable the automatic characterization of the material unless the specimen mechanical
properties are precisely known.

Below some useful guidelines can be found:

1 The higher the test dynamics required is (i.e. higher values of force rate), the higher
fopti mal 6 proportional gain gets;

1 If the load signal oscillates aralithe target value, then the proportional gain is likely too
high;

1 On the contrary, if the machine has a slow response or the feedback signal is delayed with
respect to the setpoint signal, the proportional gain is too low.

Following some advised value ranges for proportional gain when configuring a creep test:

1 For positioncontrolled tests (relaxation test¥), p;
1 For loadcontrolled tests’Q  ¢lv for low force rate values (e.g. 10 N/s)jsiag up to

approximately 25 in parallel with the raising of the target force rate.
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4.3. Fatigue test

The parameters to lset are:

MAIN SETTINGS
Load session indesince several load sessions can be performed within a single fatigue test, each

of them with its own configuration regarding all the parameters related Getheral settingsand all the
load sessions are executed automatically and sequentially by the machine, this index permitsnid load
setthe parameters of the desired load session into the interface menu;

Cycle numbertarget number of cycles to be performed in the current load session;

Test control modeload or position, it is the parameter that has to be controlled during the load

session;

Maximum and minimum loadupper and lower load values for the current session (these settings

are visible only if the force control is selected);

Position control modechoosing between position and displacement, is has to do with the
interpretation of the target position values (this setting is visible only if the position control is selected);

Maximum and minimum positionupper and lower values for the current load session (these

settings are visible only if the position control is selected): if the position control igmestitionthen these
values are considered in the uselected coordinate system, whereas iflihplacementption is activated
the two numbers become displacements calculated with respect to the actuator position when the test is
started;

Frequency test frequency for the load session, expressed in Hz (1 Hz = 1 cycle per,second
regardless of the stroke requiyed

Temperaturethis field is visible only if the machine is coupled with a climatic chamber; when the
dedicated checkbox is activated, the load session to which the value is refeargitijsated by a
temperature regulation process that leads the chamber to the desired value;

Time to wait before starting the sessidime interval before starting the load session; if the

temperature control is selected, this time count starts when the target temperature is reached.

At the end of the general settings section ofrtieau there are two reamhly fields dedicated to

the recap of the total number of cycles and load session planned for the whole test.

TEST END CONDITIONS

Acceptable % rigidity variatiarihis is the key parameter for break detection: if it is enabled through

the dedicated checkbox, the machine stops if a rigidity variation greater than the threshold configured here
is detectedwithin a predefined window of cyclgshis parameter can be modified also whetest is

running; next to th@umeric value there is a button that displays the graph with the current rigidity profile
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of the specimen, updated in real time during the test; through this it is immediate to monitor the evolution

of the rigidity and adjust the threshold valtineeded

Chamber shutdown at test etldis field iseffectiveonly if the machine is coupled with a climatic

chamber, and is used to automatically turn off the latter when the fatigue test finishes;

Unloading procedure at test etiickhis setting is activated, the machine automatically unloads the

specimen at the end of the test, unless the stop is due to a command given by the user (instead, completion

due to cycle count, break detection and alarm outbreak are followed by tlaglingl@rocedure); the

unl oading operation is similar to ©2he Ahold F=00
Target load for unloading proceduthis field is visible only if the unloading procedure at test end

is enabled, and sets the target load for that operation, in keeping with the following two position limits (if
enabled);
Maximum position for unloading proceduthis field is visible only if the unloading procedure at

test end is enabled, and represents the maximum actuator position that must be regleetethchine
during that operation;
Minimum position for unloading procedurthis field is visible only if the unloading procedure at

test end is enabled, and represents the minimum actuator position that must be regpbetedachine

during that operation.

SPECIMEN GEOMETRY PROPERTIES
These values do not influence the operation of the machine and are only used as archive information
and, in case of static tests, to calculate the material properties such as the elasticity modulus.
The program automatically calculates the area of the specimen, if the checkbox next to it is enabled;
as soon as the width and thickness values are modified (the two values are multiplied, calculating the area

for a rectangulasection specimen, but it éso possible to manually edit the area numeric value).

THERMAL TEST PROPERTIES
The test environmental temperature is just an archive piece of information and does not modify the

machine behaviour in any way

SAFETY CONFIGURATION
These are the load and position limit that the machine has to respect for safety purposes; they differ
from the tesend conditions since the lattare references to consider the test finished, whereas the safety
limits i as their name points outare parameters aimed at preventing damages.

Safety limits settingthrough this option the user can choose between using the standard load and

position limits of the machine, that are the maximum acceptable values given by the manufacturer and not
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possible to change, and specific limits that can be customized by the user within the range set by the

standard limits.

DATA SAVING

Automatic saving percentage regulatiifnactivated, this setting automaticalidapts thecycle

percentage to savand themax and mins saving percentagih respect to the target cycle count of the
whole test (i.e. sum of the cycle counts for each load session configured), suggesting a value that generates

a good combination between data size and quantity of information gathered during the test;

Cycle percentage to sawsets how many cycldgave to be saved with respect to the total planned
for the test; in fact, it is not possible to save every single cycle of the test because the log file would grow
too big to be handled (and such an operation would also be completely useless forituntekts)if the
automatic saving percentage regulatisractivated, this parameter is automatically adjusted every time a
setting is modified on the interface, according to the target cycle count oftthe tes

Saving modeif the linear mode is chosen, the saving interval remains constant for the entire test
(e.g. a percentage set to 5% means that one cycleseach 20 issavedd| es 1, 21, 41¢é) ; i
saving is selected, the percentage of cycles to be sawbstributed so that the interval between two
consecutive cycles saved is shorter at the beginning of the test, and gradually increases as the test evolves;
vice versa applies for exponential mode: savings are less frequent at the beginhagest and more
dense towards the end; finally, the-offi mode gets the specified saving percentage by logging some
consecutive cycles for each interval, in keeping with dmeoff saving benchmarlkparameter (see
description), instead of a single one as the linear mode does;

Number of cycles to keep in memoithe value written in this control becomes the number of

complete cycles that the software constantly keeps in memory during the test using a circular buffer, which
means data are constantly overwritten in a dedicated memory space in order to have alweryslast

few cycles ready to be automatically logged on disk (in the same file that includes the cycles and peak
valley saves) in case the machine stops for any reason;

Nr. of latest cycles displayed in XY grapsets the memoriength in terms of cycles, for the

hysteresis graph of the test, given that is has a limited memory anyway, so this parameter has effect only if
the number of points it sets is less than the maximum graph meomary the graph is filled up to the
number of cycles plot matches the maximum memory or the value set through this parameter, the older
points are automatically substituted with the new chunks of data continuously coming from theigield; th
parameter can also be modified while a test is running;

Logarithmic/exponential saving parametaferring to the saving mode previously described, this

value sets the ratio between the maximum and the minimum saving interval of the test (respectively the last
and the first in case of logarithmic saving, and the first and the last for exponentihefrwords, this

parameter establishes how much evident the logarithmic or exponential characterizatiersanfing
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process must be (it has no effect for linear andfdsavings);for example, if a value of 20 is selected for
an exponential saving mode with 5% of the cycles to be saved, the intervals distribution will be calculated
in order to get 5% of the cycles logged with the first interval being 20 times bigger than tloa Hbe;
right side of this fielda button is provided to open a preview window where two graphs are displayed,
showing the evolution of the number of savings and of the saving interval@lgththe test duration,
comparing all the different saving methods;

Max and mins saving percentagiee program detects a maximum and a minimum value for load

and position(and also other parametem)tomatically for each cycle of the test, therefore through this
feature it is possible to choose how many of these peaks and valleys will be saved with respect to the total
cycle number of the test (including all the load sessions); peaks and valléyggae: in a group for each
load session, separated from the cycles saf/éik automatic saving percentage regulatisrectivated,
this parameter is automatically adjusted every time a setting is modified on the interface, according to the
target cycle count of the test;

On-off saving benchmarkhis parameter operates only if the-@fifi saving mode is selected and,

together with the percentage of cycles to save, defines how savings have to be organized; for example:
1 1f 5% of the cycles is selected for logging and the benchmark is set to 100, then the program saves
5 cycles each 100 benchmarked against intervals of 100 cycles, therefore the cycles to be saved are
1..5, 101..105, 201..205 and so on;
1 If 5% of the total cycles is selected for logging and the benchmark is set to 200, then the program
saves 5 cycles each 100 benchmarked against intervals of 200 cycles (i.e. 10 out of 200), therefore
the cycles to be saved are 1..10, 201..210, 401..418oamql.

ADVANCED SETTINGS
Load range % to use for calibratidhis is a percentage value needed only ildlae control mode

is selected, and regulates the preliminary calibration procedure of the test: in fact, before starting the fatigue
cycles the actuator operates three movements: the first one towards the maximum load value, the second
towards the minimuntoad value and the third to the average load vahis parameters sets the portion of
the range that has to be covered; the range covered is equally distributed starting from the average load
value

Peakvalley regulation gainthis is the proportional gain for the petkpeak algorithm that

regulates the loadontrolled fatigue tests: the higher is this parameter, the bigger are the corrections
commanded by the controller to the target setpoint of the next cycle basingdificitence between the
target peak load and the value measured in the previous cycle;

Peakvalley regulation saturationf the dedicated checkbox is activated, this is the maximum

position correction that the controller can command in one cycle; a value of 0 means that the controller uses

its own default settings for this
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Cycle count during the initial transiefift this option is activated, the controller starts to increment

the cycle counter at the very first waveform executed; otherwise, the count starts only once the commanded
maximum and minimum values are met (if the test is controlled in load, it takes sdiméarg cycles to

reach the target values after the calibration).

Exampledor the usage of theoad range % to use for calibratiparameter

1 Maximum load = 500 N, minimum load = 100 N, % to use for calibration is 75: the average load
is 300 N, the range is 400 N, therefore the calibration procedure covers a range of 0,75 * 400 = 300
N, so that the maximum load during the calibration is 3006+=1850 N and the minimum is 300
i 150 = 150 N;

I Maximum load = 1000 N, minimum load = 100 N, % to use for the calibration is 40: the average
load is 550 N, the range is 900 N, therefore the calibration procedure covers a range of 0,4 * 900 =
360 N, so that the maximum loddring the calibration is 550 + 180 = 730 N and the minimum is
5507 180 =370 N
In order to use this parameter at best, the following annotations need to be taken into consideration:

1 The lower the percentage value is set, the longer becomearibition phase in which the fatigue
cycles are still not in tolerance and therefore are not counted,

1 For lowcycle fatigue, especially in case of ductile materials, it is recommended to use medium
low percentage values (e.g. around 50%) in order to prevent the calibration from damaging the
specimen: in fact, the calibration procedure is carried out thraugreep action so that, is the
maximum value is targeted, there might be quite a long timd%1€econds or more, depending
on the characteristics of the material) when the specimen is stressed by a load that is very close to

its yield limit.

RESULTS EXPORT
CSV file export at test endf:activated, this setting commands the software to export-focsat

file with some significant test information and results automatically when the test is finished; all the
following options are visible only if this is set to ON;

Folder path where to save the filke folder where the csv results file has to be saved;

File name (without extensionthis is the name to be given to the output file, without

comprehending the extension, which is given by default;

Add date and time to file name automaticalfythis setting is activated, the software adds the

timestamp to the file name when the output file is generated; this option is useful to prevent other files with

the same name and at the same path from being overwritten;
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Column separator character (write TAB\@rfor tab character}his is the character to be used as

column separatdn the csv output file;

File generation conditiorit is possible to configure whether to save the file always, always except

for the case of a test stop command given by the user manually, or only in case of a fracture detection.

On the right side of the interfatieere isanother tab menu: the first tab displays a preview of the
profile of a single cycle that is being configured for the current load session.

The second tab includes a recap table for all the load sessions planned for the test, showing all the
characteristic parameters (number of cycles, target load or position, frequency, temperature if included,
etc.); the table is automatically updated asnsa® the user changes one of the parameters involved; also,
the table works as a load session selector, since if the user clicks on a row then the software automatically
selects the load session correspondirthabrow; the selected session row is irdb@thereas during a test
the current session row is underlined

The third takis updatedvhile a test is running and displays some data about how the machine is
performing the current frequency in Hz and in cycles per hour, the current peak speed, and possibly events
occurred during the test, such as break detections.

In the final tab of this section of the interface there graphs are visualized: these are previews of the
hysteresis cycles (logabsition) saved from the beginning of the current load session; at least 3 cycles need
to be saved and the test must be runfimghe preview to work, and the user can use the scrollbar on the
right to navigate through all the saved cycles. Once the test is finished, it is not possible anymore to consult

this preview section, and the user needs to run thepposessing enviranent.

The test environment also includes three graphs: the first one displays the sampled channels with
respect of time during the test, the second provides theplosition hysteresis loop, the thisthows the
maximum and minimum values for load and position sampled for each cycle

For each graph there is an arrow button on the betigin corner of the interface, and by clicking

on it a window containing the following controls appears:
L saves a picture of the grgph

el exports the graph data as a CSV file, which can be loaded in a common notepad or imported

in a spreadsheet

—

ﬁd invert the axes scales
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»T.
Wl: autoscales #hgraph

In order to make the window disappear it is enough to exit it with the cursor or press the arrow

button again.

Finally, the file path displayed on the bottom applies tactrdiguration file in use: it is possible
to move and rename this document and the results file connected to it, the details are explained in paragraph
5.

4.3.1.Changing settings during a test

While a test is running, most of the configuration menu is greyed out and disabled, except for a few
parameters, among which the most significant are the test frequency, the break threshold and the safety
limits (if custom ones are in use): these values lwa modified even if the machine is operating, in that
case being automatically transferred to the controller that adapts to the new settiogt any need to
stop the test.

Instead, the parameters that are greyed out when the test is started and remain in that condition even
if it is interrupted are not editable in any case for the current specimen: a new specimen must be created to

have them changed.

Caution: if the frequency of a load session needs to be modified while the machine is r

the user must care about the load session index value, since an eventual change to the f

displayed applies only to the session to which that value is referred. diteeri€the user changes th

frequency for a session that does not match the one in progress, the actuator does not change
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4.4. Multiaction test
Themultiaction tesmode is an advanced testing protocol that allows users to build their own test
procedure through the composition of simple actions, also calleactions as if they are bricks of a

wall. The following image represents the interface of a multiaction test:

Motion (xdmanced)

Go to EXIT ROUTINE

R|BE + x O STeR/A=E
e s o —
L] - Standard Custom Action Label Description Summary ~
L3 ble Reset suxibary vani Global vari
[ Check active sestions (1/4) Global variable “Aux Sessio
Check active sessions (4/4) Global variable “Aux Session_1_to_16_active” write
IS Je— Check f a s onelod sesion s actve Actions seyumnce condiioning
W pattem No losd session actvated Actons sequence condioning

Moving to actior: ExtRoutine |

Action: sequence conditioning

Contiguration B Foider 2 INTALZATON
Pacameters @ Setisriable 7 nitisication Global varisble *i_Cusrent_state” write
= ession index <R
lute coordnate system Custom coordinste system change
Graphics and acquistion Signal stabilzation (fiters) Vist of .25 i
Data processing Assign specimen name & intisl parameters Global varieble “Specimen name write
Messurement Reset varables Global varisble “Staicx2-x1) [mm]” write
togic Reset varables Global varisble “Statc
Notitication @ Sesvariable 12 Reset variables Global variable *Static Position_|_for_detect window” wiite
Fua Checkif 1100 low with respect to Actions sequence conddioning
@ setvaristie 13 Paise TMP_1 bt Globslvarisble "B TMP_1” wrte
W Message 2 Message to user incertect stroke configuration Nt binding message
W GoTo 3 Go to BT ROUTINE Moving to action: ExtRoutine |
Actions sequence condtioning
Dynamics control check Checkif tes iz controlled in speed Actions sequence condioning
Testsettings._Use_speed_ct = 1 Global variable “Test_seftings._Use_speed_ct" write =t
Testi controlied in FREQUI Actions sequence conditionin
Test_setings Use_speed. Global variable “Test_setings..Use_speed_cu" write
Actiens zequence condioning
Stroke check Check f all sessions have the same stroke Actions sequence condtioning
Assign unique maxBumn pessions from session 1 dats Global varisble “Test_setingslr_Unique, mex_position’ wrte
Adjust sessions MAX strokes from unique setings (1/3) Test or measurement parameters update
. Test or messurement parometers update
ChangeParameters 3 Test or measurement parameters update
ChangeParameters 4 5 MIN strokes from unsque setin Test or messurement parameters update
ChangeParameter: 5  MIN strokes from ursque setins Test or measurement parameters update
ChangeParameters § 1 MIN strokes from unique setin Test or measurement parametess update
@ Setvarisble 17 Max_pesition” wrte
E 13 Min_postion” wite
< 6 Max_positon” wrte
< L8 Min_postion” wite
P9
b Write sessions strokes i
& * Wrte sessions strokes i Globsl varisble “Session_ 16 Max_position” wite v
< > TP — [~
Operstion made: Erra - Test mode: Muliaction with messurements Load [N] 0 Motor position 0,00 Cycle count 0 Testduration 00:00:00
[mm]
Admn user

On the left side of the window there is the same listifospecimens that is available also on the

other test environments to gather several tests into the same configuration file. Next, moving rightwards,

there is a tab control divided in®iandardandCustom

Standard Custom

‘ Mation (basid

Jog
o—o  Displacement

il pattem

Creep

Motion (advanced)
Configuration
Transition

Standard Custom

2019-01-16 Displacement ~ *
@ 2019-01-16 GasTest

4y 2019-01-16 Pattem
Y

2019-01-16 Wait
a 2019-01-16 Warmup

2019-03-06 Displacement

2019-03-06 Pattern

W

o— 2019-03-27 MachineConfig
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The standard section includes all the default actions available to be placed in the sequence by
dragging and dropping them into the tree menu that is contained in the rest of the interface; the custom
section also includes actions that can be copied limtdest procedure, but these actions are saved by the
user as templates in tlxenhActionssubdirectory of the application path, so that it is possible to build a
preconfigured action with the desired parameters and then store it to recall is as maay tifisaseeded;

the way to place the template actions as part of the sequence is also dragging and dropping.

Aside the microactions tab there is the tree menu that represents the test sequence, where four
columns can be distinguished:

1 The first column displays the action name and an icon that represents it;

1 On the second column there is the label of the action, which can be written by the user: the label

determines part of the name of the data group that will include the savings of that action in the
results file;

The third column is dedicated to a description for the action, which can be also chosen by the user;

On the fourth column, a summary string for the most relevant parameters of the action can be found.

By doubleclicking on an action of the sequence an interface for the configuration of the chosen
action is opened:

File Systemsetings Input/ousput Other devices HMIsetings Tools Help

DB + x PO S‘I’EF’

Perstien made Emror - Test mede: Mubisction with messurements

Load [N] (] "~'=‘f1'==mwu" 0,00 CYCLESNR 0 Testduration  (Q:00:00 fegit?

The configuration is divided into sections with the same logic of the standard test interfaces

configuration menus; some sections are common, some other are specific of the various actions and will be
described in detail ithe following paragraphs.

Finally, on the bottom of each configuration interface three buttons can be found:
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I OK: saves all the changes and closes the configuration interface;

1 CANCEL: if there are changes done to the configuration, the user is asked to confirm that they
wonot be saved,; i f so, the window gets cl ose
were at the moment of the window opening;

1 COPY: opens an interface dedicated to copy the parametersHeoselected action to others; on
the left of the window there is a tree with the list of the parameters available for copy, on the right
a list of the actions available for the copy is located; multiple parameters can be selected at the
same time througthe CTRL or SHIFT keys, and if a parent is selected on the tree then all the
children get selected at the same time.

If only common parameters are selected, all the actions of the sequence are available for the copy:

Fie Spstemsettings Input/output Other devices WM settings Tools Help |

i@

C 32

Operation mode: Error - Test mode: Mustiaction with messurements Load [N]

0 Vctor posttion 0,00 CYCLESNR 0 Testduration  00:00:00 5

R —

If there are parameters that are specific of the current action among the selections, only the action

of the sequence that are of the same type are available:
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File Systemsettings Inpu/output Otherdevices HMisettings Took Help

Load [N] 0 '-"_ﬂ!vromm" 0,00 CYCLESNR Q Test duration 00:00:00 foeg o2 0

The list on the right accepadsomultiple selection through the CTRL and SHIFT buttons; then, if
the user presses the OK button on the bottom of the page, the selected parameters are copied on the chosen

microactions.

4.4.1.Common configuration parameters
The following parameters are common for the various microactions and therefore are described

only here instead of repeating them for all the actions:

ACTION PROPERTIES
Action label a label for the action that determines part of the name of the data group that will
include the savings of that action in the results file, and is also reported on the second column of the test
sequence tree of the multiactimterface

Action descriptionthe user can type here a text to describe the action, that will be visible on the

third column of thanultiaction interface sequence tree;

Annotations some annotations regarding the action, that can be also modified during the test.

ACTION END CONDITIONS
Some of the actions are equipped with advanced end conditions, that are customizable: it is possible
to access the advanced action end conditions if the action interface displays the arrow highlighted in the

following picture:
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Action properties

Main settings
Action end conditions
Target load (with sign) D 0N ~
Target position D 0/ mm ~
Pasition control mode Position |~
Break threshold D 0% v
Timeout 0|s hd
<=
Safety parameters

Data saving
Advanced settings

Dynamic parameters

Manual selection of next action (breakjdManual selection of next action (timeawgach of these

two controls is visible only if the respective end condition (automatic break detection and timeout) is
activated through its checkbox; if the selection is ON, another paraimsenred\ext action to execuie
is displayed, with a dredown menu that allows to choose which action to execute next in case of fracture
or timeout; if the selection is OFF, the sequence automatically moves to the followingimcése the
end condition is met;

First custom exit condition, second custom exit conditioese are the two customizable action
end condition that can be configured in the same way:

Exit condition 1 (or 2) activatianf this is ON, the custom exit condition is activated and the

following parameters are displayed; otherwise, it does not execute;

Variable 1 thedrop-downmenuallows to choose among all the variables available to be placed as
first member of the end condition;

Operator this is the mathematical operator that has to be used for the comparison that determines
the end condition;

Variable 2 typethesecond member of the comparison can be a constant value or another variable;

Constant value for variable this element is visible only Wariable 2 typds set toConstant and

it is the constant value to be used as second member of the comparison that states the end condition;
Variable 2 this element is visible only Wariable 2 typés set tovariable and it is the variable (to

be chosen through the drdpwn menu a¥Variable 1) to be used as second member of the comparison that

states the end condition;

Manual selection of next acti@ndNext action to execut¢hese two controls operate in the same

way as the ones for break detection and timeoltaiiual selection of next actiostON and the respective

custom end condition is met, then the sequence moves to the action spedifigti action to execute

Examples
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1. Variablelisoad[N], oper at or i s COnstanyComsiard \mluesfor 2ariably Die i s
500: the action custom end condition is met as soon as the measured lodecaines greater or
equal to 500 N
2. Variable 1isAnaloginput]l oper at or i s VariableWariableRlishnaloghput y pe i s
3: the action custom end condition is met as soon as the measured value of the first analog input 1

is less or equal than the measured value of the third analog input.

SAFETY CONFIGURATION
These are the load and position limit that the machine has to respect for safety purposes; they differ
from the test end conditions since the latter are references to consider the test finished, whereas the safety
limits i as their name points outare paameters aimed at preventing damages.

Safety limits settingthrough this option the user can choose between using the standard load and

position limits of the machine, that are the maximum acceptable values given by the manufacturer and not
possible to change, and specific limits that can be customized by thwitlgarthe range set by the
standard limits.

DATA SAVING (this section may differ from the following standard layout for some action, in which
case it is described in detail in the dedicated section)
Data savingif OFF, data logging on the results file is deactivated for the action; if ON, it is
activated:;

Sampling frequencythis ring menu is effective only if saving is activated for the action, and sets
the sampling frequency of the data for logging during that adtiefrequency can be chosen only among

the given values;

Saving group naméf the user writes some text here, this becomes part of the data group dedicated
to the current action on the results file, together with the action label

Include action label in group narriethis option is active, the label of the action becomes part of

the group name, otherwise it is ignored;

Include execution nr in group nanikthis option is active, the number of executions of the action

becomes part of the group name, otherwise it is ignored: the number of executions may be useful to separate
the data acquired during the various iterations of a single action, if thedaehse is more complex than

a classic toglown one and includes loops and repetitions of some sections.
DYNAMIC PARAMETERS

Accelerationthe motor acceleratidior the movements of the current action;

Jerk:the motor jerk for the movements of the current action.
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Please note that, depending on the system layout and technical specifications, the nu

actions available and their parametrisation may vary.
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4.4.2.Jog action
A jog action is an movement ebnstant speed in the chosen directibat is interrupted only when
one of the established trigger conditions occurs.

The specific parameters that can be configured fmgaction are:

MAIN SETTINGS
Target speedthis is the value of the constant speed that the actuator will keep all through the
motion of this action;

Motion direction:depending on the configuration chosen for the machine, the positive direction

can be associated either to tension or to compression

ACTION END CONDITIONS
Target loadforce to reach in the test (does not take into account the initial load, and has to be
written with its sign)
Target position or target displacement (with signf t he f P o s i dparameterissett r o |

to positionthe description displayed Target positiorand the parameter represents the limit coordinate to
stop the test; instead, if the position control is setigplacementthe description becomeBarget
displacemenand its meaning is the distance to be reached from the starting coordinate of the test;

Position control modegives the possibility to choose between position and displacement regarding

the target coordinate of the test configured inatt@onend conditions;

Break thresholrthis is a percentage, calculated with respect to the current load, that defines a limit
difference between two consecutive load values to detect a fracture through a dedicated automatic
algorithm;

Timeout:maximumactionduration
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4.4.3.Displacement action
A Displacementaction is a movement targeted to a specific coordinate that is reached with
complete precision unless a trigger condition (if any is set) or a safety limit occurs before.

The specific parameters that can be configured Risplacemenaction are:

MAIN SETTINGS
Target positionthis is the coordinate where the displacement action has to end unless a trigger or
safety condition intervenes before;
Target speedhis is the value of the actuator speed for the displacement; this value has to be always
positive, the motion direction does not matter.

ACTION END CONDITIONS
Target load (with sign)if the checkbox dedicated to this control is activated, then a trigger

condition is set for the load value during the displacement action, defined by the numeric value and the
operation: as soon as the trigger occurs, the action stops;
Break thresholdthis is a percentage, calculated with respect to the current load, that defines a limit

difference between two consecutive load values to detect a fracture through a dedicated automatic
algorithm;

Timeout:maximumactionduration

45



TESTCENTER SOFTWARE USER GUIDE (@rsion 7.

4.4.4 Pattern action
A Patternaction is a sequence of fatigue cycles that can be performed with several types of waves
(please note that it is not possible to execute different types of waves within the same action).

The specific parameters that can be configured Ratternaction are:

MAIN SETTINGS
Cycle numbertarget number of cycles to be performed in the current load session;

Profile shapeit is possible to select the wave type that will be applied to the entire action;

Test control modset is the parameter that has to be controlled during the load sestsidimg from
software version 6.7, there is also the possibild@
feedbacks can be used for the two setpoints V@utihe end of this paragraph there is the description of
the parameters dedicated to the hybrid control mode)

External control channethis setting is visible only if external control is used, and sets the analog

input channel that has to be taken as feedlsaaking from software version 6.7, the external control mode
can be used setting also mathematical channels as feedback;
Feedback management modeis setting is visible only if load or external control is used, and
all ows to choose bet we e nto.piegkalgodtim, that ia d positideedbdria c k a n

profile with a continuous correction of the maximum and minimum value to match the commanded loads
as precisely as possible;

Maximum and minimum loadupper and lower load values for the current session (these settings

are visible only if the load control is selected);

Position control modechoosing between position and displacement, is has to do with the

interpretation of the target position values (this setting is visible only if the position control is selected);

Maximum and minimum positionupper and lower values for the current load session (these

settings are visible only if the position control is selected): if the position control igmestitionthen these
values are considered in the uselected coordinate system, whereas itlieplacemenbption is activated
the two numbers become displacements calculated with respect to the actuator position when the test is
started;

Dwell time: this parameter is visible only iftieh aver si ne (pul se + dwel |l ) ¢
and states the time between two consecutive pulses;

Speed 1 (absolute valuahdSpeed 2 (absolute valuéthe chosernTest control modés speed,

these are the two reference speed values that the cycle has to execute;

Setpoint maximum valuandSetpoint minimum valuef the chosemest control modes external,

these are the maximum and minimum value for the chosen analog channel during the fatigue cycles; the

unit of measurement comes from the channel calibration;
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Starting positionthis parameter is visible only if tmmbinedmode is selected in thrdynamics

controland sets the reference coordinate for the maximum and minimum position, that are disabled because
the combined control mode calculates the stroke from the speed and frequency values, that are the two
independent parameters to be configured;

Phaseit is possible to set a phase different than 0O for the cycle by editing this value;

Dynamics control modehis ring option allows the user to choose among three different modes:

1 Frequencythe frequency is the only variable used to set the period of the cycle;
1 Speedthe period of the cycle is calculated from the peak speed;
1 Combinedfrequency and speed are both set by the user; in this case, the stroke becomes a
dependent variable and it is only possible to offset it throughténtng positiorfield.
Frequency test frequency for the loasession, expressed in Hz (1 Hz = 1 cycle per second,
regardless of the stroke required);
Cycle peak speethis is the peak speed value that has to be reached during the cycle;

Equivalent frequencythis is a reagnly field where a frequency value is calculated from the

current speed and stroke parameters, so that the user can have a benchmark in terms of frequency even if &

speedcontrolled test is being configured,
On the right side of the interface a graph is dedicated to display a preview of the profile of a single

cycle.
Finally, this table summarises which parameters are shown (and therefore needed to configure)

depending on the selectdgnamics control mode

Combined control

Dynamics mode

Frequency control

Speed control

Frequency visible hidden visible
Cycle peak speed hidden visible visible
Equivalent frequency hidden visible, reagonly hidden
Starting position hidden hidden visible

Max&min position

to be configured

to be configured

visible, readonly

Only for hybrid control mode:

Hybrid mode setpoint 1 and 2 control motes is the type of feedback to be used for the respective

setpoint;

case the respective

t he

Hybrid mode setpoint 1 and 2 external ctrl channeli n

control modeo i s Aexternal o, this is channel

Setpoint 1 and 2 commanded om hybrid mdte two values of the setpoint to be applied with

reference to their respective feedback channel.

ACTION END CONDITIONS
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Acceptable % rigidity variatiarthis is the key parameter for break detection: if it is enabled through

the dedicated checkbox, the machine stops if a rigidity variation greater than the threshold configured here
is detectedwithin a predefined window of cyclgshis parameter can be modified also when a test is
running

Profile following error monitoringif this option is activatedylax acceptable following erraand

Reference time for following err@re displayed and used by the controller to set another possible break
detection criterion;

Max acceptable following erroand Reference time for following errothe automatic break

detection condition consists in an overall following error that becomes greater than the spégified
acceptablevalue within theReference time interval
Arbitrary channel variatiomonitoring:if this option is activated, the following three parameters

are displayed and taken into consideration by the controller to set another possible break detection criterion;
Channel to monitorthe user has to choose a channel, among those that are available, that will be

subject to continuous monitoring through ®atternaction in order to detect if the condition stated by
Threshold variation for break deteendReference time interva intercepted;
Threshold variation for break detect. (with sigmdReference time intervathe automatic break

detection condition consists in a variation of the selected channel, withHRefbeence time intervalhat
is greater or equal to the specifiEdreshold

Max/min tolerances activatioif, this option is enabled, the following four parameters are visible

and the controller monitors that the maximum and minimum values of the feedback channel do not deviate
from the setpoint beyond the set tolerances;

Type of tolerances to uskte usecan choose to set percentage tolerances or enter absolute values

to define tolerance bands on maximum and minimum values;

Tolerance to respect for value 1 (matk)is is thetolerance valu€absolute or percentage) to be

observed on the first setpoint value, typically the maximum;

Tolerance to respect for value 2 (mith)is is thetolerance valuéabsolute or percentage) to be

observed on theecondsetpoint value, typically theainimum
Manual selection of next action (tolerancdlg user can select which action of the raaidtiion

sequence to have the controller execute in the event tHaatteenaction is interrupted by the monitoring

of these tolerances.

DATA SAVING
In this action the data saving settings are more complex than in the standard version because the
Patternaction is typically articulated into lots of cycles and therefore data need to be decimated.
Data savingif activated, the action saves its data; otherwise, the data acquired during this action
are not stored in the TDMS file;
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Saving group naméf:the user writes some text here, this becomes part of the data groups dedicated

to the current action on the results file, together with the action label;

Include action label in group narmiéthis option is active, the label of the action becomes part of

the group name, otherwise it is ignored,;

Include execution nr in group namnikthis option is active, the number of executions of the action

becomes part of the group names, otherwise it is ignored: the number of executions may be useful to
separate the data acquired during the various iterations of a single action, if trejtestce is more

complex than a classic tafwn one and includes loops and repetitions of some sections

Sampling frequencythis dropdown menu is effective only if saving is activated for the action, and
sets the sampling frequency of the data for logging during that action; the frequency can be chosen only
among the given values;

Data concatenation into same saving grdfithis option is activated, all the data of the entire

cycles saved during the action are collected in the same group; the maximum and minimum data group
remains separated in any case;
Saving modethe cycles to be saved can be distributed through the test duration in multiple ways:

1. Linear. the saving interval is unifornfior instance, if 10% is selected then one cycle each
10 is going to be saved; if 1%, then one cycles each 100 is going to be saved;

2. Logarithmic:the percentage of cycles to be saved is distributed so that the interval between
two consecutive cycles saved is shorter at the beginning of the test, and gradually increases
as the test evolves

3. Exponentialthe same concept as the logarithmic saving, but with an opposite trend: less
cycles saved at the beginning of the test, more at the end;

4. On-off: the onoff mode gets the specified saving percentage by logging some consecutive
cycles for each interval, in keeping with tbe-off saving benchmarkarameter (see
description), instead of a single one as the linear mode does

5. Multi-linear: it is possible to configure multiple linear saving rules, each of them to be
applied within a specified range of cycles;

6. Manual: the user specifies manually the numbers of the cycles to be saved

Cycle number or percentage to satlis parameter is visible only for linear, logarithmic,

exponential and eoff saving, and depending on the chosen unit of measurement it is interpreted as a
percentage of the target number of cycltetal;ther as
auto-adjustcheckbox provides the possibility to let the software keep this value automatically updated
according to the target cycle count configured for the action (if the checkbox is active, any modification
the numeric value is rejected);

Logarithmic/exponential saving paramettris parameter is visible only the selected saving

mode is logarithmic or exponentj@l sets the ratio between the maximum and the minimum saving interval
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of the test (respectively the last and the first in case of logarithmic saving, and the first and the last for
exponential); in other words, this parameter establishes how much evident the logarithmic or exponential
characterization of the saving proceassirbe (it has no effect for linear and-afifi savings); for example,
if a value of 20 is selected for an exponential saving mode with 5% of the cycles to be saved, the intervals
distribution will be calculated in order to get 5% of the cycles loggedthathirst interval being 20 times
bigger than the last; on the right side of this field a button is provided to open a preview window where two
graphs are displayed, showing the evolution of the number of savings and of the saving interval all through
thetest duration, comparing all the different saving methods;

On-off saving benchmarkhis parameter is visible only the selected saving mode-@ffaamnd,

together with the percentage of cycles to save, defines how savings have to be organized; for example:
1 1f 5% of the cycles is selected for logging and the benchmark is set to 100, then the program saves
5 cycles each 100 benchmarked against intervals of 100 cycles, therefore the cycles to be saved are
1..5, 101..105, 201..205 and so on;
1 If 5% of the total cycles is selected for logging and the benchmark is set to 200, then the program
saves 5 cycles each 100 benchmarked against intervals of 200 cycles (i.e. 10 out of 200), therefore
the cycles to be saved are 1..10, 201..210, 401..416oamql.

You can either configure the saving table above or import one from a file through this button

Multi-linear saving tableit is visible only if the selected saving modeMsilti-linear; each row

includes the starting and finishing cycles to configure an interval, and a target percentage of cycles to be
saved during that interval; finally, tiRredicted saved cycles coyprbvides a preview of how many cycles

are going to be saved within each interval using the specified settings; it is also possible to import a multi
linear saving table from an external file through the folder button displayed bottben of the table: the

file has to be a txt or csv document with three columns (first column: initial cycle of the interval; second
column: final cycle of the interval; third column: saving percentage to be used on the specified interval),
andthecolum separator has to be a Atabo character;

Cycles to be savedhis parameter is visible only the selected saving mode is manuald is

represented by a text field where to type the exact numbers separated by a comma or by two points to set
an entire interval: for exampl e, writing A1, 10,50

1, 10, from 50 to 60 and 100; if tlaitomatic saving percentage regulatisractivated, this parameter is
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automatically adjusted every time a setting is modified on the interface, according to the target cycle count

forecast for the action;

Max and mins saving percentagrenr.. the program detects a maximum and a minimum value for

load and position(and eventually for other channels, depending on the -paldy acquisition
configuration)automatically for each cycle of the test, therefore through this feature it is possible to choose
how many of these peaks and valleys will be saved with respect to the total cycle number gfttiie test
parameter works in the same wayCygle number or percentage to sasicel differently from the cycles
loggingi the maximums and minimums logging always follows a linear law (the saving interval is uniform

for maximums and minimums).

ADVANCED SETTINGS
Dynamic inertia load compensatidhis parameter activates or deactivates an automatic algorithm

to compensate the inertis of the known actuator mass while executing the profile, to improve the motion
precision and performances;

Setpoint application without initial transitiohis parameter does not intervene on position

controlled fatigue cycles; if this control is set to ON, the wave amplitude is instantly set to the configured
value without an initial transition that is otherwise done to improve the precision on the tsetpoin
achievement;

Peakvalley algorithm activationthis optioncommandghe controller to activate or deactivate the

peakvalley algorithm to control the correspondence between the configured target maximum and minimum
and the feedback results, applying corrections to minimize the error;

Gradual transition when frequency is changtthis option is set to ON, when the action frequency

is changed during its execution the transition phase is progressive, whereas if the configure®¥FiHue is
the frequency change is immediate;

Gradual approach to the initial frequenifythis value is set to ON, at the beginning of the action

the controller gradually increases the cycles frequency to progressively get to the target perid-F it is
the target frequency is immediately applied starting from the very first;cycle
Peakvalley regulation gainthis is the proportional gain for the peeikpeak algorithm that

regulates the loadontrolled fatigue tests: the higher is this parameter, the bigger are the corrections
commanded by the controller to the target setpoint of the next cycle basingdifficiteance between the
target peak load and the value measured in the previous cycle;

Peakvalley requlation saturationf the dedicated checkbox is activated, this is the maximum

position correction that the controller can command in one cycle; a value of 0 means that the controller uses
its own default settings for this;

Cycle count during the initial transierit this option is activated, the controller starts to increment

the cycle counter at the very first waveform executed; otherwise, the count starts only once the commanded
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maximum and minimum values are met (if the test is controlled in load, it takes some preliminary cycles to
reach the target values after the calibration)

Setpoint tolerances configuration modetolerance is applied to each of the setpoint values to

determine when the transition phase is finished and the sttaiymode begins, so that the cycle count

starts; with this option it is possible to choose whether the tolerance has to be thershmtno setpoint
values, and calculated basing on the range (fiperc
of the two setpoint values (Apoint valwues for max

Tolerance on rangé the tolerance is calculated basing on the range, this is the percentage of the

difference between the maximum and minimum value of the setpoint which defines the tolerance to be
applied to both of the values: for instance, if the maximum setpoint iall@®0 and the minimum is 100,
with a percentage of 0,5%, the tolerance will be 0,5% of (100W)A 4,5 around each of the setpoint
vaues;

Tolerance on value 1 (max) the tolerance is set to be specific for each of the setpoints, this is the

one for the maximum value (if X is the value written, the tolerance range will be £X around the setpoint
value);
Tolerance on value 2 (minf the tolerance is set to be specific for each of the setpoints, this is the

one for theminimumvalue (if X is the value written, the tolerance range will be +X around the setpoint
value);

Electric noise compensatipthis option allows to activate a functionality which compensates the

electric noise on the feedbackannel

Electric noise amplitudef the electric noise compensation is active, this is the amplitude of the

noise to compensate

Cycle count managemerthis option determines the behaviour of the action cycle counter:

1 Resume at start & reset at successive iteratwwhen the action is executed for the first time
since the test start, the cycle counter is preserved; if the development of the sequence leads to
performing the same action again (for instance, through a for loo@ofaaction), the cycle
counter is reset in the successive beginnings of the action;
Always reset when entering actighe cycle counter is reset every time the action begins;

Never reset when entering actidhe cycle counter is never reset when the action begins.

CALIBRATION SETTINGS

Calibration activationif this option is set to ON, the actuator executes a preliminary calibration

before starting the fatigue cycles of thetternaction; it is recommended to always use the calibration for
actions with load and external control, whereas it is not necessary for pasitivolled cyclesthe

calibration can be ran in standard mode (suitable for specimens which rigidity does not vary a lot) or in
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nonlinear mode (which is recommended if the specimen shows significant rigidity variations within the

stroke of the test);

Setpoint range % to use for calibratidfrthe calibration is active, this parameters sets the range to

be used for the procedure, with respect to the setpoint range: for instance, if the fatigue cycles have to be
carried out between 100 and 1000 N (load control) and 50% is selected as litetigalirange, the
preliminary movement is executed between 225 and 775 N (average load = 550 N; load range = 900 N;
calibration range = 50% of load range = 450 N; the calibration range is distributed equally Btamithe
average value, so the maximum calibration loaaverage + half calibration range 550 + 450/2 = 775
N, and the minimum calibration loadaserage half calibration range= 55071 450/2 = 225 N)

Speed during calibratiothis is the speed of the actuator during the calibration movements; if the

value is set to 0, then the controller uses an internal default value.

SWEEP MODE
Sweep mode activatioif:this option is set to ON, the Pattern action can be executed as a frequency

sweep, defining parameters so that a certain number of cycles is executed for each frequency level from the
beginning to the end; all the following parameters are visibleibttijs option is activated;

Starting valueinitial frequency of the action; this value overwrites Bnequencyconfiguration of
the main settings;

Final valuefinal frequency of the action, the last frequency value where the sweep ends;

Incrementthe difference between the frequency of two consecutive steps of the sweep

Cycle number for each levehis parameter sets how many cycles have to be executed at each
frequency level,

Go on at sweep end until target cycles runibthis setting is set to ON, when finishing the number

of cycles stated imycle number for each levat the highest frequency, the actuator keeps running the
action at that frequency aiming at the cycle count configured in the main settings; otherwise, the action is

stopped at the end of the sweep regardless of the cycle count written in the mais. setting
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4.4.5.Creep action
A Creepaction is a motion that aims at a specific load value gradually reducing the actuator speed
to reach the target value as gisely as possible; once this is done, the load is maintained for the time set
by the user.

The specific parameters that can be configured @reapaction are:

MAIN SETTINGS
Test control moddoad or position, it is the parameter that has to be controlled during the test;

Position control modehe user can choose between position and displacement for the setting of the

target position, if the position control is selected, and for the visualization and saving of that coordinate
during the test;

Target speedimit speed of the axis in the movement towards the target load or position; the actual
speed value decreases with the progression of the test because of the control algorithms that allow, as the
creep test protocol requires, to reach the target loadsiiiquoprecisely; if the user tries to start a test with
a null speed value the program stops the procedure and opens a warning popup window;

Target force ratethis parameter represents the desired variation rate for the load during the

movement process that leads to the accomplishment of the target load, and must be specified as an absolute
value (i.e. without sign); if the checkbox placed between the desarigtio the value is not selected, the
software takes into account only the target speed for the motion;

Target load defined load for the creep operation (this setting is visible only if the test is load
controlled);

Target position defined position for the test (this setting is visible only if the test is position
controlled);

Total time creep duration, starting from the moment when the target load or position is reached
(not from the instant when the testasinched);

Material type this is an enumerative parameter that permits a basiceggifation of the machine
with respect to the kind of material that is being tested (the user has to select the option which is the most

similar to the actual material)

ACTION END CONDITIONS

Maximum displacementmaximum acceptable displacement of the actuator during the test

procedure with respect to the initial position when the test is ran;

Break threshold (force variatianf the machine detects a loadriation higher than this value

between two consecutive scans, the test is automatically interrupted because a fracture is identified.

ADVANCED SETTINGS
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Dead bandtolerance percentage on target load or position, within which the motion phase of the
creep is concluded and the holding time count starts;

PID proportional gainin keeping with the definition of this parameter in a PID controller, it is a

constant value used to multiply the error signal in order to correct the setpoint value of load or position; see
paragrapht.2.1for a more detailed explanation and some usage hints;

Tii PID integral timethe integral time of the PID controller to be used during the action execution;

Automatic material characterizatioactivates or deactivates an automatic procedure, performed at

the beginning of the test, through which the machinerseglilates with respect to the rigidity of the
specimen. The procedure is composed of a movement at controlled speed (which valuaascaill{o
obtained combining some test parameters such as material type and geometry properties) until the load
reaches 5% of the difference between target value and initial value. This parameter is visible only if the test
is loadcontrolled and, if deaistated, requires the user to precisely setMila¢erial rigidity field;

Material rigidity: rigidity value, expressed in N/m or other commensurable unit, that applies for the

specimen; this field is visible only if the automatic material characterization is visible and deactivated, but
in such a case it is mandatory to insert a valid value;isfléft as input, the program automatically re
activates the automatic characterization procedure even if the user deselected it. The rigidity has to be

inserted as an absolute value, or in other words without sign.
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4.4.6.GasTest action

A GasTesaction is a particular motion sequence described by this position plot:

Positien [mm]
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The two regions where speed is higher are cabkich strokesspeeds and strokes for extra strokes
and for the rest of the action can be set separately.

The specific parameters that can be configured @asTeshaction are:

MAIN SETTINGS

Procedure control modét: is possible to choose whether to control speed or frequency for the

measurement phase (not for the esirakes): in case frequency control is selected, the chosen frequency
value specifies the theoretical overall duration of the two movements thpbse the measurement cycle;

Speed in measurement cydlee measurement cycle the part of the gas test that is between the

two extra strokes and after the second extra stroke with respect to the graph above; it is called measurement
cycle because the calculated results only take into account this section of the cycle; thissaedicated
to set the speed of the actuator during these two movements;

Frequencyif procedure control modis set tofrequency this is the reciprocal of the theoretical
overall duration (not considering the acceleration and deceleration phases) of the two displacements that
generate the measurement cycle;

Positivepositiondisplacement for the gas teiiis is theposition ordisplacement valu@epending

on the setting oposition control modg with respect to the actuator coordinate when the gas test begins,
that has to be considered as the upper target for the measurement cycle;

Negativepositiondlisplacement for the gas test (with sigth)s isthe position or displacement

value (depending on the settingpafsition control mode with respect to the actuator coordinate when the
gas test begins, that has to be considered as the lower target for the measurement cycle; if negative, its sign

has to be specified,
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Extra-stroke over the maximum positiahis is the displacement value, with respect tdrhsitive

position/displacement for the gas tahiat has to be considered as the upper limit for the extra stroke phase;

Extra-stroke under the maximum position (with sigtmis is the displacement value, with respect

to theNegative position/displacement for the gas,tésit has to be considered as the upper limit for the
extra stroke phase; if negative, its sign has to be specified;

Speed in extratrokesthis is the actuator speed while moving within upper and lower extra strokes

Position control modet is possible to choose whether the coordinates for the measurement cycle

(positive and negativigosition/displacement for gas tebave to be specified in terms of position (absolute
movements with respect to the current coordinate system) or displacement (relative movements from the
starting positior)

Motion sequencehe user can choose whether to exefirgethe movement in positive or negative

directoni n t he measurement cycle (warning: Aipositive
inegative directiond means that the position val
tension/compression depends on the machine configajati

ACTION END CONDITIONS

Break thresholdthis is a percentage, calculated with respect to the current load, that defines a limit

difference between two consecutive load values to detect a fracture through a dedicated automatic
algorithm;

Timeout:maximum action duration

GAS FORCE ACQUISITION PROCEDURE

Number of points for gas force calculatidgiris possible to set one or more measurement points for

the gas force computation; if multiple points are selected, the final gas force output is the average of the
values measured in the various points set;

Automatic distribution of measurement poinfsthis setting is turned on, the coordinates of the

measurement points are automatically distributed through the travel of the measurement movement; if it is
off, the user has to type the coordinates manually;

Measurement point NN stands for the index of the measurement point; these controls are displayed

only if the automatic distribution of measurement poirgsleactivated, and are the coordinates of each
measurement point;

Gas force measurement pauses duratiohis value is set to 0, the movements of the measurement

cycle are never interrupted; if@n-null value is configured, the actuator stopstfis time interval at each
measurement point coordinate while moving in the measurement cycle;

Average force value calculation in stojsly visible if gas force measurement pauses duration
i snot equal to O; i f it i s Eubietof th@ force vialles acquioetl t w a

57



TESTCENTER SOFTWARE USER GUIDE (grsion 7.
A
during the movement interruption, whereas if the option is OFF then the output of each measurement point
is the last force value collected before restarting the movement

Interval for average calculation on load valdbkis control is only visible ifaverage force

calculation in stpsis active, and its value has to be less or equal tgakegorce measurement pauses
duration this is the duration of the subset of data to average, taken from the latest data acquired during the
pause: for instance, if the pause is set to 1 second and this interval is set to half a second, the data taken into

consideration for the calculationeathose acquired in the second half of the pause

On the right of the action configuration interface, a preview graph displays the motion sequence of
the gas test procedure as it would be with the current set of parameters.
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4.4.7.Warmup action
A Warmupaction is a sequence of cycles which configuration is simpler than pattegnaction;
the warmup idypically dedicated to increase the temperature of the specimen in case of needed, before
starting the rest of the test.

The specific parameters that can be configured Waemupaction are:

MAIN SETTINGS
Target speedhis is the speed value that the controller uses for the pestiatnolled, triangular
waved profile;
Positivepositiontisplacementthis is theposition ordisplacement valua positive direction: if

position, it has to be written with respect to the actuator coordinate system in use; if displacement, with
respect to the action initial position;
Negativepositionflisplacementthis is the position or displacement value in negative direction: if

position, it has to be written with respect to the actuator coordinate system in use; if displacement, with
respect to the action initial positipifii negative, its sign has to be specified;
Position control modeit is possible to choose whether the coordinates (positive and negative

position/displacemehhave to be specified in terms of position (absolute movements with respect to the

current coordinate system) or displacement (relative movements from the starting position).

ACTION END CONDITIONS

Break thresholdthis is a percentage, calculated with respect to the current load, that defines a limit

difference between two consecutive load values to detect a fracture through a dedicated automatic
algorithm;
Timeout:maximum action duration;

Maximum cycle countif activated, stop the warmup procedure after the specified number of cycles

if no other exit condition occurred before.

ADVANCED SETTINGS

Cycle count managemerthis option determines the behaviour of the action cycle counter:

1 Resume at start & reset at successive iterations: when the action is executed for the first time
since the test start, the cycle counter is preserved; if the development of the sequence leads to
performing the same action again (for instance, throughladpror aGoToaction), the cycle
counter is reset in the successive beginnings of the action;

1 Always reset when entering action: the cycle counter is reset every time the action begins;
Never reset when entering action: the cycle counter is never reset when the action

begins.
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4.4.8.ProfileTracking action
A ProfileTrackingaction is the reproduction of a random profile which can be configured- point
by-point or imported from a fd.

The specific parameters that can be configured RnoéileTracknigaction are:

MAIN SETTINGS
Cycle numberthe target number of times the configured profile has to be repeated;
Test control modst is the parameter that has to be controlled during the load session;

External control channethoosing among the available analogue inputs, it is the channel to use as

feedback in case thieest control modes set toExternal
Profile generation modéhe user can choose between different configurations for the profile: it can

be manually set point by point or imported from an external text file (see the following paragstgtiay

with version 7.1 of the program, only if t-his f
min onlyo profile is also available, which invol
to be followed but only the jp&s and valleys that characterise it, leaving th&rotler to manage the
junctions;according to what the user selects here, the software chooses which interface to display on the

second tab of thaction configuratiorwindow.

ACTION END CONDITIONS

Acceptable % rigidity variatiarihis is the key parameter for break detection: if it is enabled through

the dedicated checkbox, the machine stops if a rigidity variation greater than the threshold configured here
is detected between two consecutive cycles; this parameter can be maldifiechen a test is running;
next to the numeric value there is a button that displays the graph with the current rigidity profile of the
specimen, updated in real time during the test; through this it is immediate to monitor the evolution of the
rigidity and adjust the threshold value if needed

Profile following error monitoringif this option is activatedylax acceptable following erraand

Reference time for following err@re displayed and used by the controller to set another possible break
detection criterion;

Max acceptable following error and Reference time for following efiwe: automatic break

detection condition consists in an overall following error that becomes greater than the spémified
acceptablevalue within theReference time interval

Arbitrary channel variation monitoringf: this option is activated, the following three parameters

are displayed and taken into consideration by the controller to set another possible break detection criterion;

Channel to monitorthe user has to choose a channel, among those that are available, that will be

subject to continuous monitoring through Ratternaction in order to detect if the condition stated by

Threshold variation for break deteeindReference time intervi intercepted,;
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Threshold variation for break detect. (with sigmdReference time intervathe automatic break

detection condition consists in a variation of the selected channel, withHRefbeence time intervalhat
is greater or equal to the specifiedreshold

Nr_of points in tolerance below which action enttss option is only visible if therofile is

imported froman externafile with the maxima and minima only; after the steady state is reached, for each
complete cycle that is executed (i.e. for each compdgductiorof the profile that includes all the points
defined in the file), the software calculates for how many of the points the feedback value was within the
range defined by the tolerances specified in the file, and stopsdfieTrackingaction if the percentage

of "good" points is less than the value specified in this corlfrtie reference file does not contaialid

tolerance values, this parameter plays no miehe right is a butta! L- that opens a window containing
a graph with a comparison between the measured points and their respective tolerance ranges, as well as an

indication of how many points were within this range (this information is updated every cycle):
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Minimum values Pasition [mm] Pl m—— Mo I
Maximum values Position [mm] Bl — —+ 8 e
] Last cycle processed Nurnber of points of the profile 0
Number of peints in tolerance 0
[ Always on top Percentage of points in tolerance 0

DATA SAVING
In this action the data saving settings are more complex than in the standard version because the
pattern action is typically articulated into lots of cycles and therefore data need to be decimated.
Data savingif activated, the action saves its data; otherwise, the data acquired during this action
are not stored in the TDMS file;

Saving group naméf:the user writes some text here, this becomes part of the data groups dedicated

to the current action on the results file, together with the action label;

Include action label in group namiéthis option is active, the label of the action becomes part of

the group name, otherwise it is ignored,;
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Include execution nr in group namnikthis option is active, the number of executions of the action

becomes part of the group names, otherwise it is ignored: the number of executions may be useful to
separate the data acquired during the various iterations of a single action, if trexjtestce is more
complex than a classic tafpwn one and includes loops and repetitions of some sections

Sampling frequencythis dropdown menu is effective only if saving is activated for the action, and

sets the sampling frequency of the data for logging during that action; the frequency can be chosen only
among the given values;

Data concatenation into same saving gratighis option is activated, all the data of the entire

cycles saved during the action are collected in the same group; the maximum and minimum data group
remains separated in any case;
Saving modethe cycles to be saved can be distributed through the test duration in multiple ways:

1. Linear. the saving interval is uniform: for instance, if 10% is selected then one cycle each
10 isgoing to be saved; if 1%, then one cycles each 100 is going to be saved,;

2. Logarithmic:the percentage of cycles to be saved is distributed so that the interval between
two consecutive cycles saved is shorter at the beginning of the test, and gradually increases
as the test evolves

3. Exponential: the same concept as the logarithmic saving, but with an opposite trend: less
cycles saved at the beginning of the test, more at the end;

4. On-off: the onoff mode gets the specified saving percentage by logging some consecutive
cycles for each interval, in keeping with tbe-off saving benchmarkarameter (see
description), instead of a single one as the linear mode does

5. Multi-linear: it is possible to configure multiple linear saving rules, each of them to be
applied within a specified range of cycles;

6. Manual: the user specifies manually the numbers of the cycles to be saved.

Cycle number or percentage to savlis parameter is visible only for linear, logarithmic,

exponential and eoff saving, and depending on the chosen unit of measurement it is interpreted as a
percentage of the target number of cycltetaljther as
auto-adjustcheckbox provides the possibility to let the software keep this value automatically updated
according to the target cycle count configured for the action (if the checkbox is active, any modification
the numeric value is rejected);

Logarithmic/exponential saving paramet#tis parameter is visible only the selected saving

mode is logarithmic or exponenti#tisets the ratio between the maximum and the minimum saving interval

of the test (respectively the last and the first in case of logarithmic saving, and the first and the last for
exponential); in other words, this parameter establishes how much etiddagarithmic or exponential
characterization of the saving process must be (it has no effect for linear-aficcanngs; for example,

if a value of 20 is selected for an exponential saving mode with 5% of the cycles to be saved, the intervals
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distribution will be calculated in order to get 5% of the cycles logged with the first interval being 20 times
bigger than the last; on the right side of this field a button is provided to open a preview window where two
graphs are displayed, showing twelation of the number of savings and of the saving interval all through
the test duration, comparing all the different saving methods;

On-off saving benchmarkthis parameter is visible only the selected saving mode-@ffaand,

together with the percentage of cycles to save, defines how savings have to be organized; for example:
1 1f 5% of the cycles is selected for logging and the benchmark is set to 100, then the program saves
5 cycles each 100 benchmarked against intervals of 100 cycles, therefore the cycles to be saved are
1..5, 101..105, 201..205 and so on;
1 If 5% of the total cycles is selected for logging and the benchmark is set to 200, then the program
saves 5 cycles each 100 benchmarked against intervals of 200 cycles (i.e. 10 out of 200), therefore
the cycles to be saved are 1..10, 201..210, 401..418oamnal.

You can either configure the saving table above or import one from a file through this button

Multi-linear saving tableit is visible only if the selected saving modeMsilti-linear; each row

includes the starting and finishing cycles to configure an interval, and a target percentage of cycles to be
saved during that interval; finally, tiRredicted saved cycles coyprbvides a preview of how many cycles

are going to be saved within each interval using the specified settings; it is also possible to import a multi
linear saving table from an external file through the folder button displayed bottben of the table: the

file has to be a txt or csv document with three columns (first column: initial cycle of the interval; second
column: final cycle of the interval; third column: saving percentage to be used on the specified interval),
andthecolum separator has to be a fitabdo character;

Cycles to be savedhis parameter is visible only the selected saving mode is manuaid is

represented by a text field where to type the exact numbers separated by a comma or by two points to set
an entire interval: for exampl e, writing A1, 10,50
1, 10, from 50 to 60 and 100; if taitomatic saving percentage regulatisractivated, this parameter is
automatically adjusted every time a setting is modified on the interface, according to theytdegedunt

forecast for the action;

Max and mins saving percentage ot tite program detects a maximum and a minimum value for

load and position (and eventually for other channels, depending on thevallegk acquisition

configuration) automatically for each cycle of the test, therefore through this feature it is posgiblesto c
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how many of these peaks and valleys will be saved with respect to the total cycle number of the test; this

parameter works in the same wayCygle number or percentage to sasicel differently from the cycles

loggingi the maximums and minimums logging always follows a linear law (the saving interval is uniform

for maximums and minimums).

ADVANCED SETTINGS

Cycle count managemerthis option determines the behaviour of the action cycle counter:

1 Resume at start & reset at successive iterations: when the action is executed for the first time
since the test start, the cycle counter is preserved; if the development of the sequence leads to
performing the same action again (for instance, throughladpror aGoToaction), the cycle
counter is reset in the successive beginnings of the action;

1 Always reset when entering action: the cycle counter is reset every time the action begins;

1 Never reset when entering action: the cycle counter is never reset when the action begins.

Setpoint gradient to use for connectiotigs parameter is only visible if you choose to import the

profile from a file with only the maximums and minimums; the wording "setpoint gradient" refers to a
derivative before the feedback channel (speed in the case of a profile in position, forc tpadiprofile

in load...), and the numerical value to be set is a percentage where 100% represents the maximum speed
with which the actuator can connect two consecutive points of the commanded profile, cemyttitiie
mechanical characteristics of the actuator;

Peaks correction algorithm activatiahis parameter is only visible if you choose to import the

profile from file with only the maximums and minimums; if it is activated, the controller calculates and
applies for each point of the profile a correction according to the deviation detectedievious cycle
between the commanded value and the value obtained, in order to bring the latter as close as possible to the
former;

kp for peaks correction calculatighis parameter is only visible if you choose to import the profile

from a file with only maxima and minima and activate the peak correction algorithm (see previous
parameter); it represents the proportional gain of the algorithm that calculates théocmtedie made to
the profile points to make the measured value as close as possible to the setpoint;

Peakvalley regulation saturatiomhis parameter is only visible if you choose to import the profile

from a file with only maxima and minima,; it automatically assumes the same unit of measurement as the
feedback channel and, if activated by means of the appropriate tick, representsithenmearrection
that the controller can apply to each point of the profile;

Min nr of points in tolerance for steady stdtés parameter is only visible if you choose to import

the profile from a file with only the maximums and minimums; when an action of this type begins, for the
controller to decree entry into steady state, it is necessary to have reproduced a comiiéeiie whath

the measured value has been within the tolerance range established in the file for a percentage of points
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greater than or equal to this value; if the reference file does not contain valid tolerance values, this parameter
has no effect and the state is considered steady state from the first cycle.

Hybrid control mode with adaptive algorithriiis option is only visible if the profiles in load

control and imported from fileand allows the use of a hybrid Iepdsition control and an adaptive
algorithm that are particularly suitable for cases where the specimen is not always in contact with the

gripping system.

AUTO-TUNING SETTINGS
Auto-tuning activation if this option is set to ON, the actuator executes a preliminary calibration

before starting the fatigue cycles of fhetternaction; it is recommended to always use the calibration for
actions with load and external control, whereas it is not necessary for pasitivolled cyclesthe
calibration can be ran in standard mode (suitable for specimens which rigidity does not vary a lot) or in
nontlinear mode (which is recommended if the specimen shows significant rigidity variations within the
stroke of he test);

Setpoint range % to use fautotuning if the calibration is active, this parameters sets the range

to be used for the procedure, with respect to the setpoint range: for instance, if the fatigue cycles have to be
carried out between 100 and 1000 N (load control) and 50% is selected as liraticalirange, the
preliminary movement is executed between 225 and 775 N (average load = 550 N; load range = 900 N;
calibration range = 50% of load range = 450 N; the calibration range is distributed equally ft@mithe

average value, so the maximum calibration loaaverage + half calibration range 550 + 450/2 = 775

N, and the minimum calibration loadaserage half calibration range= 5501 450/2 = 225 N);

Speed durin@utotuning this is the speed of the actuator during the calibration movements; if the

value is set to 0, then the controller uses an internal default value.

In the event that thErofileTrackingaction is used to reproduce a profile imported from a file with
only maximums and minimums, the above parameters are part of the section calledut¥ago
preliminaryto the profile reproduction” and there is another one called "Prafite-tuning” that includes
the following settings:

Auto-tuning coefficients to use at first test stditpfile autotuning' refers to the automatic

adjustment by the controller of the profile to be controlled, so that the measured feedback values conform
as closely as possible to the profile points contained in the reference file; this adjustment i9gaiyed
means of correction coefficients to be applied to each profile point, which the controller calculates and
updates cycle by cycle; whenPaofileTrackingaction has never been performed befdrés possible to
choose whether these coefficients are to be used:

1 Default values: in this case, the atiiming procedure starts over;

1 The last values acquired in steady state during the previous test: This option only has

significance if the test specimen being configured was obtained via the "add specimen”
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function from a test that had already been performed, and allows you to restart from the
autotuning coefficients that were stored at the stestdye entry of the previous test; this
option may be useful in the event that the specimen of the test thastiasen completed

has altered its mechanical characteristics due to the stresses imposed by the test, and for
the new specimen it is useful to recover the duting parameters obtained from the
previous specimen before it degraded,;

9 The last values acquired during the previous test: in this case, the coefficients transmitted
to the controller for auttuning of the new test are the last ones that were stored during the
previous test; this option may be useful in the event that theestwreated represents a
continuation of the one that was performed before.

Waiting between achievement of steasigte and storage of atiiening coefficientsat the start of

a new test, when the controller establishes that the steady state is reached, the programme starts a timer tha
waits for the time interval specified here before storing thetgrihg coefficients relating to the steady

state (those thatan be retrieved in a new test if the second option is selected in the previous parameter);
once these coefficients are stored, they cannot be overwritten either manbglistopping and resuming

the same test.

ADAPTIVE ALGORITHM
This section is only visible if the parametdybrid control mode with adaptive algorithimset to
ON, and contains the variables that parameterise the adaptive algorithm itself:

Nr of points for profile approximation (O=defaulthe controller approximates the commanded

profile with a certain number of points, which is set via this parameter;

Nr of points for moving avg window (O=defaul) moving average filter is applied to the profile

to be reproduced, the window width of which can be configured;
Adaptive algorithm gainthis is the proportional gain of the error correction of the adaptive

algorithm: the higher the value, the faster the correction; the lower the value, the smoother the correction.

The ProfileTrackingaction provides the possibility to reproduce a random profile that can be
configured pointby-point or imported from an external filln the first case, the user manually configures
the profile to follow by typing the setpoint and the duration (or, alternatieelposition feedbackthe
speed) of each motion step (fFleeoretical step tim#or the first row has to be 0, since that is the starting
point).

The following picture shows the interface to configure a ployApoint position profile:
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Starting with version 7.0 of the software, only for posiemmtrolled profiles and only if this
functionality is activated in the programme, there is a function cabéhding: for each point of the
profile that is not the first or the last, it is possible to choose betfiree | e n dfi bnl geéfodd and
fi b | afted with the three options having the following meanings, exemplified by this dimeed
diagram:
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1 No blendingithe transition from the previous to the next step takes place with a very short stop of
the actuator at the set point;

91 Blend before:he transition from the previous step to the next is made by linking the speeds without
ever stopping, and by ensuring that at the desired position the speed already has the value of the

movement step to start;
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1 Blend afterthe transition from the previous step to the next is made by linking the speeds without
ever stopping and by ensuring that the transition from the speed of the previous step to the speed

of the next step begins when the actuator is at the configured point.

If the profile feedback is not in position but in load or in an analog channel, the interface shows
some additional options:

HEREREERRBSD

I I 9 o 5 Y |

It is possible to notice some additional options:
Max position limit this is the maximum positioimit that must not be exceeded during the step;

it is not a safety setting that interrupts the action, but a saturation value that determines the termination of
the movement step even if the setpoint has not been reached; it is possible to activattvatedtdas
option separately for each step of the profile by means of the appropriate tick;

Min position limit same as above, for the minimum position;

Speed limitthis is the maximum speed value that the actuator cannot exceed during the step, even
though theoretically the time set to go from the initial setpoint to the final setpoint would require it; again,
there is a tick mark for activation or deactivation facke step;

Dedicated feedback channel for the st®ppressing the button with the gear icon, it is possible to

configure steps within the profile in which the feedback channel is not the one configured in the action's
primary settings, but another one chosen by the user from among those availableasethilse setpoint
value of the step is to be interpreted according to the dedicated feedback channel; it is therefore possible,

for example, to configure a step in position within a prafdatrolled inload.
When the profile is modified, the user has to validate it by clicking orvéndy button on the

bottomleft corner of the interface; if the frame around the button blinks in yellow, this means that there are

pending changes waiting for a verification.
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On the other handf, the Imported from fileoption is selectetbr the profile the user can select an

external file including the profiles that will be imported; however, the file has totetgtkme rules:

T

= =4 =4 =4

The column separation characterit & a b 0 ;

The first row is dedicated to the names of each data series, and each name has to contain the unit
of measuremeriietweensquare brackets;

The decimal separatean be . or, regardless of the computer regional settings

The first column has to be dedicated to time values;

All the time values have to be separated by the same interval,

The sampling frequency of the profile included in the file must not be less ttxof tie hardware

clock frequency and must not be greater than the hardware clock frequency.

|T1me [s] Position [mm] Speed [mm/s] Acceleration [mm/s”2]
0, 000000 0,000000 3,457348 1,567385
9,000250 9, 000864 3,458027 5,013567
9, 000500 0,001729 3,460058 1a,9e45e1
9,000750 9,002595 3,463459 16,555132
0,001000 0,003461 3,468167 2@,174880
0,001250 0,004329 3,473133 18,828381
0,001500 0,005197 3,477461 16,038316
0,001750 0,006067 3,481184 13,628971
9,002000 0,006938 3,484339 11,981218
9,002250 9,007809 3,487319 12,065128
09,002500 0,008682 3,490405 12,549581
0,002750 9,009555 3,493583 12,914615
0,003000 9,010428 3,496807 12,619482
9,083250 9,0113@3 3,499798 11,184852
9,0083500 9,012178 3,502385 9,576338
9,083750 9,013054 3,504596 8,086077
9,004000 9,013931 3,506394 6,188283

Figure 4.1 - Example of acceptable file format

Once the file is imported, preview gragdredisplayed as in the picture below:

¥ Action configuration: ProfileTracking - x
Test configuration Profile import
- Memory used for this profile: 12.3% Overall memory in use for the profiles of this type: 12,5% mm
Select the file to import
CA\TestCenten\DataL og\Profiles\Test profilo MM pos-vel-acc v2txt =3
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) W
] -+ LR fe] -+ F 2
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- ol ! | A "v i ] 10000 € ool ' [ 4 EC Ik 3
3 Lt Il 1 dhinh 1 3 E - = 0 i ] | 0 3
j oo ) w “ ﬂ” \H‘fM ‘W" W'W“‘“W%WWWW‘ i 0,00 § E oo ‘anquvm h“ .h 'Wh .\d}W \4hmmwm ‘ Nﬁﬁ w 3
S 100.00- % 2400 i r oo- 2400 o
‘ ol H ! “ ‘l “\ \)' -10000,00 | il I M “ “ ){ i F-10000.00
20000~ 2200 | | : H 1 H . ( ‘ 20000~ 22,00 ‘ ’ ’
-300,00- 20,00 1 ~20000,00 30000 20,00 -20000,00
-400,00- 43 pp ~30000,00 ~400,00-  45,0p -30000,00
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65978 1357 : . . -48519.98 65978- 1357 ; ; ; -48529,18
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 000 500 1000 1500 000 2500 3000 3500 4000 4500 5000 5500 6000
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Postion [mm] LS — - 2 e ” o P — - ol e ”
Spead mm/s] Pt — - M I / [mms) Pt — - M I
Acceleration [mm/s2 2] b — 2 I /el e e — 8
v v
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0 Offzet to applyto the profile
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The graph on the left side of the interface displays all the datfoseid in the file; instead, the
graph on the right provides the channel chosen as setpoint through tiiodromenu on the bottoteft

corner of the interfaceSgtpoint channgkogether with astimationof its first and second derivative.

After importing the profile, it has to be downloaded to the field through the dedicated button on the
bottomright corner of the interface; if the download operation is pending, the frame around the button
blinks in yellow. Alternatively, the software automatically executes the download if the Ok button is

pressed.

In whichever way the profile is configured, on the-tefh section of the profile generation interface
there is a fill bar indicator stating how much of the available memory is being allocated for that single
profile: in fact, the memory dedicated to st@il the profiles in the controller is limited @0000points,

S0 it is not possible to use infinite ProfileTracking actions; the memory used for each profile depends on its
duration and its sampling frequency: in f&820000points are needed fa55 seconds if the sampling rate

is 4 kHz, but they last fo820 seconds if the sampling rate descends to 1 kHz. The profiles configured
point-by-point have always the same sampling frequency as the controller loop (which is the maximum
possible), whereas if the profile is imported from a file its sampling rate maybalssmaller (the

interpolation is automatically performed by the controller).

Starting with version 7.3 of the TestCenter, in the lowerHaftd corner it is possible to see two
numerical values with which there is the possibility of applying a scaling factor and an offset to the original
profile: a lawy=mx+q is then defined in whicly is the generic setpoint value in the profile that will be
reproducedx is the corresponding setpoint value in the original profile contained in thenfdehe scaling
factor andy the offset. At the same level of positioning, but on the +ighd side of the interface, there is
a time expansion or contraction factor, also called an override, which allows the profile to expand or
contract in time according to the law

opmnm
€L QI IPQQQ

wheret' is indifferently the duration of the new profile or the generic time interval between two of
its consecutive points, ands the correspondent of the original profile. Therefore, override values greater
than 100% increase the profile's dynamics, and lower values reduce it.

The latter parameter does not affect the constraint on the minimum sampling rate allowed for
profiles imported from file, which always remains the same regardless of the configured override value. In

any case, it is not possible to set values lower thé&t 10
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Finally, if theProfileTrackingaction is used to reproduce a profile imported from file but with only
the maximums and minimums, the interface for selecting and previewing the profile to be reproduced is
very similar to that of the normal profile imported from file, with the pathedith to be imported, only a
preview graph (there is no calculation of the first and second derivatives, because the profile is not entirely
specified in the file) and the selection of the channel representing the setpoint in the case the file contains

more than one set of data:

¥ Action configuration: ProfileWacking - x|

Tot gt e mpar \

Memory used for this profile: 260% Overall memary in use for the profiles of this type: 2607 E—
Selectthe file 1o impornt |
LAB\M: 319 TUE EADSQ+5TO15-BY D HAUTOMATION Da Cliente Eserpic scalste 8 20 kbt [~3

FILE CONTENT PREVIEW

600000

500,00

400000

3000,00-

200000

10010

200 ; ; i i ; ; ; ; ; i ; ; ; ; ; ; i : )
100 100000 200000 300000 400000 S0OGCO 600000 7000 GO0 S00000 10C0Q00 1100000 1200600 13000,00 1400600 1500000 1600000 1700000 1800000 190000 2000000 2100000 2200000 23000,00 2400000 2500000 2600000

N of points

2 LooaN toad RS — o ol o ®

LoadiN] | Setpaint channel , Ok Copy @ cancel &) Download | |

When aProfileTrackingaction is used to reproduce a profile imported from a file containing only
maxima and minima, the file must have the following characteristics:

1 The column separator must be a tab character,

1 The firstline must be dedicated to the names of each data set (channel), and each hame must contain
the unit of measurement of the channel in square brackets;

The decimal separator may be . or , regardless of the cordgrggional settings;

The time columrshallnot be provided: the speed of the actuator in connecting the various points
is set by théigradient of the setpoint to be used for conneclipasameter, which is visible in the
advanced settings;

1 Itis possible to import a file with only one column dedicated to the setpoint, or with tolerances as
well: in this case, the first column must be dedicated to the setpoint, the second to the lower
tolerance and the third to the upper tolerance;

1 If you wish to group more than one set of data dedicated to a possible setpoint in the same file (the
software allows you to choose which one to use each time), the presence of the tolerances is
necessary: therefore, the scheme of the columns to follow is

o0 Column 1: first setpoint channel,
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Column 2: lower tolerance associated with the first setpoint channel,
Column 3: upper tolerance associated with the first setpoint channel;
Column 4: second setpoint channel;

Column 5: lower tolerance associated with the second setpoint channel;

Column 6: upper tolerance associated with the second setpoint channel,
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4.4.9.ExternalCmd action
An ExternalCmdaction is a motion action in which the profile to follow is provided by an external
control unit

The specific parameters that can be configuredrféaernalCmdaction are:

MAIN SETTINGS
Control modethe user sets the feedback to use for the control;

Feedback channethis control is visible only if theontrol modds set toexternal and allows to

choose as feedback one of the various analog inputs available;
Reference setpoint channtis is the analog input channel through which the setpoint is provided,;

Sampling frequency of the refereneedropdown menu allows to choose among various options

for the frequency of the reference signal that is going to be provided,;
Setpoint starting valuehis is the value of the setpoint channel that the actuator has to reach prior

to start following the profile commanded by the external device.

ACTION END CONDITIONS

Break thresholrthis is a percentage, calculated with respect to the current load, that defines a limit

difference between two consecutive load values to detect a fracture through a dedicated automatic
algorithm;

Timeout:maximum action duratian

ADVANCED SETTINGS

Pointer code origin for READY state, Channel to use for READY state code, Pointer code origin

for START command, Channel to use for START command :cpldase refer to the manufacturing

company technical support for these paramgters

Initial and calibration speethis is the speed of the initial motion

Calibration activationif this option is set to ON, the actuator executes a preliminary calibration

movement at thbeginning of the action;

Maximum calibration valuemaximum setpoint value for the calibration movement;

Minimum calibration valueminimum setpoint value for the calibration movement.
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4.4.10.ResetPosition action
This action allows to modify the custom position coordinate system of the actuator while a test is

running.

Caution: this action does NOT change the position values specified for the following adg

so, for instance, if there is a Displacement action next and it is configured to move to 50 mm, th

is going to remain but the controller will interpret is with pest to the NEW coordinate system

The specific parameters that can be configured ResetPositiomction are:

MAIN SETTINGS
Operation to executelepending on what the user chooses, the action can reset the position at a

certain value or even cancel any previous position reset and restore the absolute actuator coordinate system;

New value for the positiorif the operation to executis set toposition resetthis numeric control

allows to set the new position value that has to be given to the coordinate where the action is executed;
Save offset value in the results filé is possible to command the software to log the applied

position offset (difference between actuator absolute coordinate system argpecgBed coordinate
system) into the TDMS results file.

ADVANCED SETTINGS

Waiting time before position resé$ a waiting time that is observed at the beginning of the action

execution, before the controller performs the position reset; it serves to prevent the effect of any filters
configured for the position channel from affecting the value set during reset;

Waiting time after position resds a waiting time that is observed after the position reset has been

carried out, before moving on to the next action; it serves to prevent the effect of any filters configured for

the position channel from affecting the values acquired during subsegtiensan the sequence.
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[ Load settings from file
Controller overview
=
Action properties
Postion controll Position controller Velocity controller Current controller
I'setadd »
ke 0| 1000/min [v Tsel
Feed forward velocity - K. 0% Vsetaddy
Velocity controller sey—————
Current controller kp| 0 |Afrads) ko 0 |vA
Ke| 0 [1000/min T 0 ms ™ 0 ms
Position 7 Veloci 1 Current. =
s 5 IS C) s —m
- Vact B B
Pact | lact
e
‘ P actFbl |
< P actFb2
v Ok = Apply B save @ Cancel

A MachineConfigaction is an action through which the user can configure the PID controller of

the machinand its layout depends on the hardware installed on the system

Caution: the PID configuration must be restricted to highly qualified users since editing

parameters improperly may be cause of damages in the machine components

The specific parameters that can be configured MaehineConfigaction are:

POSITION CONTROLLER
the type
kp: proportional gain of the position controller;

Controlmodet hi s i s of control algorithm an

Feed forward velocity K: velocity feed forward, varying from 0 to 1,00

Feed forward acceleratianK: (available only for cubic control modagceleration feed forward,

varying from O to 100
Feed forward acceleratidnT: (available only for cubic control modagceleration feed forward

filter time constant

VELOCITY CONTROLLER
Accelerationmotor acceleration lintit
Decelerationmotor deceleration limjt

Maximum speedmaximum speed of the motor

Emergency deceleratiomotor deceleration in case of error

Emergency jerkmotor jerk in case of error (if O is written here then the controller uses an infinite

jerk value)

Halt deceleration;
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Halt jerk:;
T1: velocity command filter time constant
kp: proportional gain of the velocity loop controtler

Tn: integral component time for the velocity loop controller

CURRENT CONTROLLER
Imax +: maximum positive peak current percentage value
Imaxi : maximum negative peak current percentage value (it has to be written with sign)
Imax: maximum absolute peak current percentage value (it operates both on positive and on
negative values)
kp: proportional gain of theurrentloop controller
Tn: integral component time for tleairrentloop controller

FORCE CONTROLLER
Proportional gainproportional gain of the force controller;

Integral time constanintegral time constant of the force controller;

Derivative time constantlerivative timeconstant of the force controller;

Spring effect compensation

Equivalent rigidity managemerthe PID control algorithms can take into account the rigidity of

the specimen under test: i f this option is set t
ot her wi se, i f the fAtabl ed opt i otme righsof theeintegface is d , t
considered;

Equivalentrigidityi f t he equi valent rigidity management

of the specimen to be tested expressed in the [load / position] standard unit;

Nr. of samples for derivative/feedforward/input/output filter moving :avgoving average

windows of the various filters available for the PID control.

EXTERNAL CONTROLLER

Proportional gainproportional gain of the external controller;

Integral time constanintegral time constant of the external controller;

Derivative time constanterivative time constant of the external controller;

Spring effect compensation

Equivalent rigidity managemene PID control algorithms can take into account the rigidity of

the specimen under test: if this option is set t
ot her wi s e, i f the fAtabl ed opt i otme righsof theeinteeface is d , t
considered;
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Equivalentrigidity i f t he equivalent rigidity management
of the specimen to be tested expressed in the [feedback channel unit / position] standard unit;
Nr. of samples for derivative/feedforward/input/output filter moving awvgaving average

windows of the various filters available for the PID control.

On the right side of the window there is a section dedicated to display a graphical scheme of the
controller, with the possibility to open the sections dedicated to the three controller sections and read or

write each of the parameter as it can be dorta@configuration menu

|V ectacd
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Finally, on the togeft corner of the interfacdisplays a checkbox and a file path: if the checkbox
is activated, the configuration parameters are not taken from the user interface, but read from an existing
file that becomes the reference for the configuration: this means that if the templateratiofigile is
changed, each action pointing to that file will have its parameters updated; the file is not read when the
action is loaded or when its path is specified, but when the test that includeidhdsastarted; in this
way the software can be sure that the parameters are updated when needed.

If a MachineConfigaction is saved as a template action through the dedicated button on the right

of the test interface, it becomes a template file that can be loaded loadheettings from fileptions.
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[JLoad settings from file i
Position controller

Adion properties
| Position controller

Position controller

Feed forward acceler:

. K (%/(rad/s7) T (ms)
. | 0| 1000/min ’

" 0
Feed forward velodity - K | B O N " | || | '_4 / —E
Welocity controller T T T I+
Current controller Feed forward velocity
Safety parameters K 0 % T ms
Data saving
e ]
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[ — oL Pr - (g
P-00554 i |7 somee i poosss
i | P actFb1 (S0-0051)
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@ ok L7 copy @ canca & B
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7 Action configuration: MachineConfig - x
[Load settings from file Pasition controller Velocity controller Current controller
&=
Action properties
| Position controller
proportional gain 0|Hz
Integral gain 0|Hz v )
Velacity feedforward gain 0 v Velocity-Feed Forward Gain Velocity
Input saturation 0|mm v Profile
Output saturation 0[mm v e ‘ ‘
Acceleration feedforward gain 0| ma/irad/s*2) |~
= = Position Max Position Emar Integral Gain Proportional Gain Velocity
Sy Command Comman d
Current I
et o O . - I — —w (> i)
+ | + I + P
Postion

Fesdback

O

Ok = Apply B save @ Ccancel

A MachineConfigaction is an action through which the user can configure the PID controller of

the machine and its layout depends on the hardware installed on the system.

Caution: the PID configuration must be restricted to highly qualified users since editing

parameters improperly may be cause of damages in the machine components

The specific parameters that can be configured MachineConfigaction are:

POSITION CONTROLLER

Proportional gainproportional gain of the position controller;

Integral gainintegral gain of the position controller, varying from 0 to 248;

Velocity feedforward gainvelocity feed forwardyain, varying from 0 t@;
Input saturationlimits the input of the position loop integrator by setting the input saturation;

Output saturationlimits the output of the position loop integrator by setting the output saturation;

Acceleration feedforward gain

VELOCITY CONTROLLER

Proportional gainproportional gain of thgelocity controller

Integral gainintegral gain of the velocity controller varying from 0 to 1000

Observer typethe observer passes the velocity feedback through a PID control loop that behaves
like a lowpass filter with the specified bandwiglththe No observepption is selected, the observer is not
part of the control loop;

Observer gain
Observer bandwidttsee the description @bserver typédor this;
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CURRENT CONTROLLER
Imax +: maximum positive peak current percentage value;
Imax i : maximum negative peak current percentage value (it has to be written with sign);

Proportional gainproportional gain of theurrentloop controller;

FORCE CONTROLLER

Proportional gainproportional gain of the force controller;

Integral time constanintegral time constant of the force controller;

Derivative time constantlerivative time constant of the force controller;

Spring effect compensation

Equivalent rigidity managemene PID control algorithms can take into account the rigidity of

t

the specimen under test: if this option is set t
ot her wi se, if the fAtabl ed opt i otme righsof theeinteeface is d ,
considered;

Equivalentrigidity i f t he equi valent rigidity manageme

of the specimen to be tested expressed in the [load / position] standard unit;

Nr. of samples for derivative/feedforward/input/output filter moving awvgaving average

windows of the various filters available for the PID control.

EXTERNAL CONTROLLER

Proportional gainproportional gain of the external controller;

Integral time constanintegral time constant of the external controller;

Derivative time constanterivative time constant of the external controller;

Spring effect compensation

Equivalent rigidity managemerthe PID control algorithms can take into account the rigidity of

t

the specimen under test: if this option is set t
ot her wi se, if the fAtabl ed opt i otme righsof theeinteeface is d ,
considered;

Equivalentrigidity i f t he equi valent rigidity manageme

of thespecimen to be tested expressed in the [feedback channel unit / position] standard unit;

Nr. of samples for derivative/feedforward/input/output filter moving avgaving average

windows of the various filters available for the PID control.

On the right side of the window there is a section dedicated to display a graphical scheme of the

controller,which displayed page is automatically adapted to the section of the menu that the user selects.

81



TESTCENTER SOFTWARE USER GUIDE (grsion 7.

Finally, on the togdeft corner of the interface displays a checkbox and a file path: if the checkbox
is activated, the configuration parameters are not taken from the user interface, but read from an existing
file that becomes the reference for the camfigion: this means that if the template configuration file is
changed, each action pointing to that file will have its parameters updated; the file is not read when the
action is loaded or when its path is specified, but when the test that includeidhdsastarted; in this
way the software can be sure that the parameters are updated when needed.

If a MachineConfigaction is saved as a template action through the dedicated button on the right

of the test interface, it becomes a template file that can be loaded loadhsettings from fileptions.

7 Action configuration: MachineConfig

[ Load settings from file

Action properties

Propartional gain 0| v
Integral gain o[z v ()
Velocity feedforward gain 0 v Welocity-Feed Forward Gain V;E{E\h
ile
0|mm v
ol S dfdt l ‘
0| majirad/sh2) v
Posttion Max Posttion Ermor Integral Gan Proportional Gain Velocity
Velocity controller Command Cornman fl
Current controll J
e S S}
Ju . T N PR
Postion
Feedback

& Ok = Apply & save B Cancel
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4.4.13.MachineConfig action (version 3)

Psition contraller Velocity controlle Cusrent controller

=

#

A MachineConfigaction is an action through which the user can configure the PID controller of

the machine and its layout depends on the hardware installed on the system.

Caution: the PID configuration must be restricted to highly qualified users since editing

parameters improperly may be cause of damages in the machine components

The specific parameters that can be configured MaehineConficaction are:

POSITION CONTROLLER

Proportional gainproportional gain of the position controller;

Velocity feedforward gairnvelocity feed forward gain, varying from 0 to 2;

Acceleration feedforward gain

Dry friction compensatian

VELOCITY CONTROLLER
Proportional gainproportional gain of the velocity controller;
Tn:

Observerilter time:

CURRENT CONTROLLER

Torque positive peaknaximum positive pealorquepercentage value;

Torque negative peak (absolute valueaximum negative pedkrquepercentage value (it has to

be writtenas an absolute valye
Proportional gainproportional gain of the current loop controller;

ki: integraltime of the current controller;
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Drive peak currentreadonly field which displays the maximum current managed by the drive.

FORCE CONTROLLER

Proportional gainproportional gain of the force controller;

Integral time constanintegral time constant of the force controller;

Derivative time constanterivative time constant of the force controller;

Spring effect compensation

Equivalent rigidity managementhe PID control algorithms can take into account the rigidity of

the speci men under test: if this option is set to
ot her wi se, if the fAtabl ed opt i otlme righsof theeirteefacd is d , t h
considered;

Equivalentrigidity i f t he equi valent rigidity management

of the specimen to be tested expressed in the [load / position] standard unit;
Nr. of samples for derivative/feedforward/input/output filter moving awvgaving average

windows of the various filters available for the PID control.

EXTERNAL CONTROLLER

Proportional gainproportional gain of the external controller;

Integral time constanintegral timeconstant of the external controller;

Derivative time constantlerivative time constant of the external controller;

Spring effect compensation

Equivalent rigidity managementhe PID control algorithms can take into account the rigidity of

the specimen under test: i f this option is set to
ot her wi se, i f the HAtabl ed opt i otme righsof theeintegfacd is d , t h
considered;

Equivalentrigidity i f t he equi valent rigidity management

of the specimen to be tested expressed in the [feedback channel unit / position] standard unit;
Nr. of samples for derivative/feedforward/input/output filter moving awgaving average

windows of the various filters available for the PID control.

On the right side of the window there is a section dedicated to display a graphical scheme of the

controller, which displayed page is automatically adapted to the section of the menu that the user selects.
Finally, on the togeft corner of the interface displays a checkbox and a file path: if the checkbox
is activated, the configuration parameters are not taken from the user interface, but read from an existing

file that becomes the reference for the camfidion: this means that if the template configuration file is
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changed, each action pointing to that file will have its parameters updated; the file is not read when the
action is loaded or when its path is specified, but when the test that includes the action is started; in this
way the software can be sure thatplaeameters are updated when needed.
If a MachineConfigaction is saved as a template action through the dedicated button on the right

of the test interface, it becomes a template file that can be loaded foadheettings from fileptions.

7 Action configuration: MachineConfig - x
[ toad settings from file Position controller Velocity controller Current controller
=3
Action properties
Pasition contraller
Proportional gain o|mz -
Integral gain 0|z ~ O
Velocity feedforward gain 0 ~ Welocity-Feed Forwand Gain Velocity
Prfile
Input saturation 0| mm v
_— 4
Output saturation o mm ~ ‘
Acceleration feedforward gain 0| mastracy/sh2) v
Veloity comraller Posttion Max Posttion Emor Integral Gain Propartional Gain Velocity
m Command Command
Current contraller
() — i el ]
+ + T + o+
Postion
Feedback
Ok = Apply [ save @ Cancel
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4.4.14. ResetChannel action
TheResetChanneiction allows to execute a reset of one or more analog channels at the same time

during the execution of the test.

7 Action configuration: ResetChannel - X

Action properties

Analog channels

Analog input 1 - Cella di carico 1 oln

Analog input 2 - Cella di carico

Analog input 3
Analog input4

Safety parameters
Data saving
Advanced settings

o Ok Copy Cancel Import

The specific parameters that can be configured ResetChanneictionare:

ANALOG CHANNELS
This is a list of the channels to be reset during the execution of the action: channels can be selected
from the table on the right of the interface and imported into the list throudimtioet button in order to
delete an element from the list, it is necessary to-dtitk on it and seledbelete element
For each element of the list there are a checkbox and a numeric value: if the checkbox is off, the
controller resets the channel to 0 when the action executes; if the checkbox is on, the controller writes as
new channel signal the value specified in theneric control.

The unit of measurement is automatically taken from the respective analog channel settings.

ADVANCED SETTINGS

Time to wait before the resatis possible to command the action to wait for a certain time before

resetting the channel(s), in order to stabilize the signals acquired from the field.
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4.4.15.SetVariable action
The SetVariableaction allows to changi during the test sequentehe value of up to 5 of the
global variablesavailable for the test.

The specific parameters that can be configured Set¥ariableaction are:

VARIABLE 1 CONFIGURATION

Variable to configureit is necessary to choose which of the available variables has to be updated,;

the choice can be made through the eifoyn menu or by selecting an element of the table on the right

side of the interface and pressing Lsputton

Operation typethe update can be mode in several ways: a mathematical operation, the setting of a
system parameter (for instance, the current load value is written into the vatisbkstting of a parameter
from the test sequence (for instance, the target speed of a cisacementction is written into the
variable);

Constant value tavrite from: if the operation typés set towrite variable from a constant value

this is the constant value to write into the variable as soon as the action is executed;

Operation (ordered), Constant value, Variable 1, Variablfor2operations that need multiple

parameters (sum, subt r, hispossiblato cordigure iwhether thay are \varialdes a t |
or constants and their order.
Example: if the chosen operation is a subtraction, then:
1 Constant,Variablaneans that the output value will Benstant’ Variable 1
i Variable,Constanineans that the output value will Wariable 17 Constant
1 Variable,Variablemeans that the output value will Wariable 1i Variable 2
The variables configuration (dregown menu and button to paste from the table) is the same as in
the Variable to configure

Action of the sequence, Parameter subgroup, Pararretarse th@peration typds write from a

parameter of the testequencgethese settings allow to locate the specific action and its parameter that has
to be written into the global variable;
Immediate value update from fieldlobal variables are generally read automatically from the

controller with a period of some seconds; it is possible to command the software to read the updated value

immediately, so that the TestCenter HMI is aligned with the change faster.
VARIABLE 2-3-4-5 CONFIGURATION

The same aV¥ariable 1, but providing also the possibility to activate or deactivate the setting of

the parameter.
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4.4.16.ChangeParameters action
The ChangeParameteraction allows to changie during the test sequenéethe value of a test
parameter (up to 5 test parameters can be customized at the same time for each action).

The specific parameters that can be configured @nangeParameteraction are:

PARAMETER 12-3-4-5

Parameter writing activatiothis setting has to be turned to ON in order to use all the other options;

otherwise, the writing of the parametedesactivated;

Parameter originthe parameter that has to be changed can be part of the multiaction test sequence
or part of the measurements configuration in cas&Mhigaction with measurementsst is in use;
Action of the sequence/Parameter subgroup (or Measurement element), Pathenedenbination

of these settings identifies the parameter to be updated in real time;

Operation typeit is possible to set a constant value, execute a mathematical operation on the current
parameter value (for instance, increment the current value by 1 each time the action is executed) or write
the value of a global variable into the test parameter;

Math operation to execute,pération constant value member, Global variable to write :from

depending on the choice foperation typethese settings complete the configuration of the operation to

execute to get the output parameter.
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4.4.17 SignalGeneration action
A SignalGeneratiomction is an action through which an exterdalice, if present, can be
commanded tgenerate a signal (for example a current signal).

The specific parameters that can be configured figaalGeneratiomactionare:

MAIN SETTINGS

Analog output to commandhe user has to specify which analog output has to be commanded by

the action among those that are available;

Profile shapethe user can choose the type of profile to commandasestopis selected, the
action stops any running signal generation; depending on the chosen profile shape, different parameters
need to be configured; on the right side of the interface a graphs previews the profile composed of the
inserted settings;

Maximum setpoint valughe maximum value that has to be reached by the signal in every cycle;

the unit of measurement is taken from the selected channel automatically, orsrealtbge output to
commands specified;
Minimum setpoint valuethe minimum value that has to be reached by the signal in every cycle;

the unit of measurement is taken from the selected channel automatically, orsreltbg output to
commands specified;

Delay:if 0, the signal generation starts as soon as the controller enters this action; if the user sets a
greater value, it works as a timeout between the first processing of the action and the actual beginning of
the signal generation;

Profile generation durationf the dedicated checkbox is activated, the numeric value associated

sets how long the signal generation has to last; otherwise it continues indefinitely stopilaation is
encountered;

Transition duration(only for ramp profiles) this parameter determines how fast the signal has to

go from the previous value to the final value (set througmmt&émum setpoint valjie

Frequency(only for wave profilesthis is the frequency of the signal cycles;

Phase(only for wave profiles) it is possible to set a phase different than 0 for the cycle by editing
this value;

Duty cycle:(only for rectangular wave profiles) this is a percentage that sets the ratio between the
time spent at the maximum setpoint value and the overall cycle time within a single cycle;

Mean valueandRMS: (only for wave profiles) these two readly fields show the user the mean

and RMS value of the configured cycle.

ADVANCED SETTINGS

89



TESTCENTER SOFTWARE USER GUIDE (@rsion 7.
AR

Signal start together with next actidghactivated, this option allows to synchronise the beginning

of the signal generation with the beginning of the action that followsiginalgeneratiorin the sequenge

Action enqueueinghis setting is used by the controller if it is already generating an output signal

from one of these actions when another one starts executing; if it is set to ON, the next command is kept in
memory to be executed as soon as the previous is finisheéds $ét to OFF, the controller stays in the

action as long as the previous command is concluded before starting the new output.
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4.4.18.DigitalOutput action
TheDigitalOutputaction allows to command a digital output, if the machine is equipped with these
devices

The specific parameters that can be configured RigaalOutputaction are:

COMMAND 1..5 FOR DIGITAL OUTPUT
Each of these actions allows to command up to 5 digital outputs at the same time; for each of them,
the following options are available:
Command activatianf this setting is ON, the command is active and all the following elements

are visible;

Digital output to commandhrough this droglown menu it is possible to choose which digital

output has to be commanded;

Valuetowrite apart from the standard Afalsed and i
of the output (the value commanded is the opposite of the current value) or to write the value of a specific
variable into the output;

Variabletouse i f the Avalue to writeodo is se-tlowh o fAvze

menu allows to choose which is the global variable that has to be written into the digital output.
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4.4.19.ActuatorCmd action
The ActuatorCmadaction is built to give some general commands to the actuator.

The specific parameters that can be configured fékcimatorCmdaction are:

MAIN SETTINGS

Operation to execut¢his is theoperation to be commanded to the actuator, that has to be selected

among those that are availgble

Target load (with sign}his setting is visible only if the operation is sestatic load compensation

(open or closed loo@gnd sets the static load value that has to be object of the compensation;
Target load reaching thresholihis is a tolerance to consider the target load reached it is

visible only if the operation is set satic load compensatigiopen or closed loop)
Channels which calibration has to be inverthds element is only visible for operations to assign

the polarity (or sign convention) of the actuator, and contains a list of all available analogue inputs: those
whose sign the software must change (automatically inverting all calibration points)emging polarity

must be selected; it is mandatory to invert the sign of at least the channel relative to the load cell which
detects the force inthee c t u a@itection@®famotion, since the sign conventifrthis sensor must always

agree with that of the actuator itself.
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4.4.20.Wait action
A Waitaction is a timeout that has to elapse before the sequence moves on.

The specific parameters that can be configured Wa#action are:

ACTION END CONDITIONS

Break thresholdthis is a percentage, calculated with respect to the current loadefimegs a limit

difference between two consecutive load values to detect a fracture through a dedicated automatic
algorithm;
Timeout:this parameter sets how long the wait action has to last.
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4.4.21.GenericPID action
A GenericPIDaction can be used to command a PID regulator of generic type to generate a signal
on one of the analog output channels available.

The specific parameters that can be configured @emericPIDaction are:

MAIN SETTINGS

Action to commandthe GenericPIDaction can activate several types of actions on the controller:

1 Commandstop if there is another command running, it is interrupted;

1 Gains adjustment: the action is only used to change the PID regulation parameters that are
being applied to the current command;
Constant value commana:constant setpoint value is commanded to the target channel,
Pointby-point setpoint commandhe user can configure a random profile by inserting
various points (time;setpoint) in a dedicated table

Analog feedback channethis is the input channel that represents the feedback channel of the

setpoint regulatioranalog inputs and mathematical channels are included among the choices;

Analog channel to commanthis is the analog output channel on which the controller commands

the setpoint regulation;

Final setpoint valueif the operation is set toonstant value commanthis is the value of the

setpoint that has to be applied;

Tolerance around setpoirif the operation is set toonstant value commarat pointby-point

setpoint commandhe controller interprets the setpoint as reached once the feedback signal stays within a
certain tolerance around the configured setpoint for a specified time interval: this is the tolerance value;

Time in tolerance to consider setpoint reacliiethe operation is set tconstant value command

or pointby-point setpoint commandhe controller interprets the setpoint as reached once the feedback
signal stays within a certain tolerance around the configured setpoint for a specified time interval: this is
the time interval.

PID CONFIGURATION

Proportional gain, Integral time and Derivative tinteese are the common PID regulation

parameters to be used by the controller to command the setpoint value

Maximumsaturation and Minimum saturatighactivated through their checkboxes, these are the

maximum and minimum values that shall not be exceeded by the commanded output channel

Feedforward gainfeedforward gain of the PID controller.

ACTION END CONDITIONS

Timeout maximum duration of the action.
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ADVANCED SETTINGS

Action sequence managemeifthis control is configured tetay in current action until command

finished the sequence of actions is not continued until the setpoint has been reached, or the profile to be
tracked is completed; instead, if thige command and move to next actoption is selected, the controller
activates the setpoint command with the configured settings, and then moves to the next action of the

sequence while the regulation keeps running in background.

If the operation to be commanded by the action is set to the application of -doypqioint setpoint
profile, another tab calledrofile configurationis displayed on the top of the action interface: it contains a
table to configure all the points of the profile to track, and a preview graph:

7 Action configuraticn: GenericPID - x
Action configuration Profile configurstion
Profile preview
Profile table
10
0 5 X ,/r
05 10 : | \
' / \
05 0 94
or / \
05 5 - i
05 5 . \
: . / \
. / \
. / \
/
[
i f \
L= \
\\
6,
IEES \
ot B \
ES! \
/‘
5
s |
54 / \
ol \
x
0 02 04 o0& 08 oo 1 18 2
Time [5]
Profile 2% Hew
# Ok Copy @ cancel

The time values are interpreted as incremental.
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4.4.22 Limits action
TheLimitsaction can be used to set dynamically the operation limits of sensors and analog channels
while a test is running, in addition to the default load limits that can be set for each action of the sequence.

The specific parameters that can be configured dméts action are:

ANALOG CHANNELS
This section allows to set the maximum and minimum limits for one or more analogue channels of
your choice: on the rightand side you will see a list of available channels, which can be imported by

pressing thémport button located below the list.

7" Action configuration: Limits - x
Analog channels
Action properties
Analag channels
Name A
Analog input 1 - Load cell 1 Max 10000 |N ~ Analog input 1 - Load cell 1
Min 0000 |N Analog input 2 - Load cell 2
Analog input 3 - Load cell 3
Analog input 4
Analog input 5
Analog input 6
Analog input 7
Analog input 8
Analog output 1
Analog output 2
Analog output 3
Analog output 4
v
Pesition
Safety parameters
Dats saving
v
o Ok Copy @ Cancel & Import

Once a channel becomes included in the menu, the action is going to configure its limits as soon as
it executes, according to the values the user writes in the field dedicated to the maximum and @ittimum

to the activation checkboxes state (if a checkbox is activated, its limit is activated).

POSITION

Limits activation in coordinate system in uséthis item is set to ON, position limits in the

coordinate system in use are assigned to the actuator when the action is executed, according to what is set

in the next control;
Position in active coordinate systethe items in this control are only visible when the previous

option is active, and allow to choose which position limits the actuator must adhere to in relation to the

coordinate system in use, otherwise the test is terminatedhdukboxegor maximum and minimum
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values are used to decide whether to assign a veheekboxactivated) or to disable the position limit
check ¢heckboxdeactivated);

Limits activation in absolute coordinatébthis item is set to ON, position limits in its absolute,

invariant ceordinate system are assigned to the actuator when the action is executed, as set by the following
control;

Position in the absolute coordinate systdéhe items of this control are only visible when the

previous option is ON, and allow to choose which position limits the actuator must adhere to in relation to
its absolute and invariant coordinate system, otherwise the test is terminatdedkizoxe$or maximum

and minimum values are used to decide whether to assign a gataklfoxactivated) or to disable the
position limit check ¢heckboxdeactivated).
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4.4.23.TDMS action
The TDMS action allows to close the current results file and create a new one during the test
sequence.

The specific parameters that can be configured TdlSaction are:

MAIN SETTINGS

Folder path where to save the filkis isthe folder where the new TDMS file is going to be saved;

File nameorigin: it is possible to select whether the name to be given to the new file has to come

from a text inserted manually or from the value of a global variable;
TDMS file name:the name of the new file created by the software when executing this: action

depending on the setting of the previous parameter, it can be a fixed text ord@w@romenu to choose a
global variable; in the latter case, the name of the new file is the value of the variable at the moment of the
execution of this action;

Add timestamp to file namé ON, the timestamp of the file creation is automatically added to the

newfile name to preserve its uniqueress

Add specimen name to file namieON, the specimen name is automatically added to the new file

name.
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4.4.24.For loop actions
A for loopis defined by two different actions, the first one cafi@dloop startto begin the loop
and the second naméat loop endto conclude it: the only action provided with a configuration interface
is for loop start the software repeats as many times as the user configures the sequence of actions included
between théor loop startand thefor loop end
While thefor loop endaction has no dedicated interface (neverthele$s; op endhas to be
places in the sequence for edchloop star}, except for the configuration of standard properties such as

label, description, etcthe specific parameters that can be configured féorloop startaction are:

ACTION END CONDITIONS
Number of repetitionghis parameter states how many times the sequence between the fmiected

loop startand its correspondefdr loop endhas to be repeated.

SAVING OF ACTIONS INSIDE LOOP

Periodic saving of actions inside ladfthis setting is configured to OFF, all the actions inside the

for loop always keep their saving settings; in other words, their data are either always saved or always not
saved every time they are called during the loop execution; instead, if the sh@ibe only a certain
percentage of the loop executions is stored on disk (see the description of the following parameter);

% of repetitions to savéhrough this parameter the user sets how many dfdtetions get saved

on the results file (for instance, 5% = 1 for each 20); within an iteration that has to be saved, only the data

of the actions for which the saving is activated are logged on disk.

ADVANCED SETTINGS

Cycle count managemerthis option determines the behaviour of the action cycle counter:

1 Resume at start & reset at successive iterations: when the action is executed for the first time
since the test start, the cycle counter is preserved; if the development of the sequence leads to
performing the same action again (for instance, throughladpror aGoToaction), the cycle
counter is reset in the successive beginnings of the action;

Always reset when entering action: the cycle counter is reset every time the action begins;

Never reset when entering action: the cycle counter is never reset when the action begins.
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4.4.25. Temperature action
If the system includes a climatic chamber, themperatureaction allows users to control
temperature and humidity (if available) during the test sequence.

The specific parameters that can be configured Taraperatureaction are:

MAIN SETTINGS
Operation type this field is dedicated to choosing whether use the action to command a
temperature (and/or humidity, if available) setpoint or to turn the chamber off automatically;
Temperatureif the dedicateccheckbox is activated and tbeeration typeas set toconditioning
this is the temperature value that the machine will reach and maintain until another action of the same type
gives a different command,;

Temperature rate (without sigrthis parameter may be present or not depending on the system

configuration; if available, ihas to be always positive and states how quickly the charibbexim at the
target temperature;

Relative humiditythis parameter may be present or not depending on the system configuration; if

the dedicated checkbox is activated andaperation typds set toconditioning this is the target relative
humidity that the machine will reach and maintain until another action of the same type gives a different
command;

Humidity rate (without sign)this parameter may be present or not depending on the system

configuration; if available, it has to be always positive and states how quickly the chamber will aim at the

target humidity;

Wait for the set parameters to be reaclifdtiis field is set tdON, the controller waits for the target
temperature and/or humidity, according to what the user configures, to continue the test sequence; if it is
set toOFF, the command is given and the sequence instantly goes on while the climatic regulation is in

progress.
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4.4.26.DataAcq action
The DataAcqaction is specifically built to read a large amount of data from the field in a single,
time-limited acquisition at a sampling rate that can be higher than the one of the standar®dttArg
action must be used twice in order to be effective: the first instance of the action configures the acquisition
so that the controller can store the data during the motion of the machifadiydog them when the
action is used for the second time.

The specific parameters that can be configured ataAcgaction are:

MAIN SETTINGS
Operation to executehrough this option the user chooses if the action is used to prepare the

acquisition or to sample the data from the field once they have been collecte@afdtacquisitioroption
is selected, no other parameter of this section needs to be configured,;
Acquisition trigger channetkhis is the sampled channel that commands the trigger fdmighe

speedacquisition to begin;
Acquisition trigger valugeif the checkbox is activated, this field states the comparison that activates

the trigger: the channel selected in the option just above is continuously monitored and, as soon as the
configured condition takes place, the acquisition begins; if the che&khadkblank, the acquisition begins
immediately after th®ataAcgaction used to prepare the data sampling;

Pretrigger time for acquisitiorif the dedicated checkbox is activated, the software dedicates a part

of the available memory to store data that happened before the trigger occurred, according to the amount
of time chosen by the user;

Total acquisition duratiarthis is the overall duration of the data acquisition, including the pre

trigger time.

The following picture shows an example of how to usdbhi@Acqgaction: in this case, the trigger

for data saving is supposed to occur duringieplacemenaction.

Standard Custom Action Label Description Summary
‘mit Datalicq Acquisition configuration

g,i Displacement Target position: 100 mm; speed: 30 mm/s
Mation [basid ‘g Dataficg Data acquisition
Motion (advanced)
Configuration
Transition
Loop
Other devices

Climatic chamber

| Graphics and acquisition

h& GraphsCfg

vl
+E+ Datahcq

£¥  SavingTrigger

Data processing
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In the procedure displayed here, the program begins to check for the trigger occurrence as soon as
the sequence moves from thataAcqi Acquisition configuratioraction to the following, which in this

case is th®isplacement
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4.4.27 Report action
This action can be used to generate a test report automatically within the sequence.

The specific parameters that can be configured Reortaction are:

MAIN SETTINGS

Path of the .setup file with tlenfiguration to loadin order to generate a report, a ppstcessing

configuration file (setup has to be loaded: this path control allows the user to configure which one; for
further details about the usage .ektupfiles, please check the software manual of the TDMS viewer
environment;

Select file path at report generatidhis setting is OFF, the output report path has to be configured

within the interface of the action through the controls nafolelgr path where to save the test repamt
report file name (without extensigm)it is ON, the two elements mentioned before are hidden and the user
is asked to choose for the file path manually (throufjle &xplorerwindow) at the moment of the report
generation;

Save report in the same folder as TDMS filéhis option is active, th&older path where to save

the test reportontrol is automatically hidden and the report is saved into the same folder where the TDMS
file generated by the test is located,;

Folder path where to save the tesgort the user can select the destination of the report that will

be generated,;

Report file name originuserscan configure a fixed name for the report, or choose a variable that
will define the name of the report according to its value when the action is execuied|lyiselect the
optionSame name as TDMS ftle give the report the same name as the results file generated by the test;

Report file name (without extensionhis is the name that will be given to the resulting document;

the software will add the extension by itself;

Variable to use to define report file nanige dropdown menu allows to select the variable whose

value when the action is executed will define the name of the report file;

Generate PDF report, Open PDF report after generation, Open Excel report after generation, Open

report destination foldethrough these additional fields, the user is able to customize the behaviour of the

action according to his/her specific desires.

ADVANCED SETTINGS

TDMS file to use for theeport this option allows the user to choose whether to execute the report

from the current TDMS results file or to load an eventual previous file in case the sequence includes a
TDMSaction.
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4.4.28.Measurement start/stop actions
These actions are significant only if the active test protoctuliaction with measurements
because they command the start and the stop of the measurements acquisition.
Both of them have in theain settingshe configuration of the measurement graph to start or stop
(only one graph for each action): the sampling of the data for the measurements goes from the start moment

to the stop moment, all the other data are discarded by the controller.

Themeasurement stagction provides also these other parameters:

MAIN SETTINGS
Trigger typethe user can choose a trigger based on time or on a sampled channel in order to make
the measurement start; if no trigger is configured, the measurement is started as soon as the action is
executed,
Trigger activation delaythis control is visible only if thérigger based on timis configured, and

states the time that has to elapse from the execution toghsurement stagction to the actual start of
the measurement;

Channel to monitor for trigger activatiamdChannel value that activates the triggethe trigger

based on acquisition chanrislchosen, these two controls allow to set the channel that has to be monitored
and the condition that activates the trigger;

HMI synchronization timeouthis is a timeout value used to make sure that the TestCenter software

is upto-date with the action sequence state, so that old data are not cleared before making sure they have

been completely collected.
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4.4.29.ExportResultaction
This action can be used to export test results through software utilities outside the TestCenter.

The specific parameters that can be configured fébaquortResultaction are:

MAIN SETTINGS

Folder path where to save the fithe directory where the output file has to be saved,;

Export file name (with extensionthe name to bgiven to the output file, including its extension;

Add timestamp to file namef this option is activated, the software adds the timestamp to the

output file name automatically, in order to avoid overwriting eventual other files with the same name in the
same directory

Exporting tool to runthis is the path of the external software utility to be launched byntie

software when this action is executed; the software utility includes the source code to export the data in the
desired way, and has to be a .Ivlibp format file.

ADVANCED SETTINGS

TDMS file from which to export dataf an action is used throughout the sequence to change the

active results file at a certain point, this option allows the user to choose whether to run the exporting utility

on the current file or on the previous file, which stays in memory until anfiithehange is executed.
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4.4.30.Measurement save action
The Measurement sawaction is generally used to save measurements data into the TDMS results
file or to export them in other formats when runningltiaction with measurementessts, but it can be also
be helpful to save global variables value as part of standard multiaction tests.

The specific parameters that can be configured Measurement saaction are:

RESULTS SAVING CONFIGURATION
This is the section that commands the saving of the measumresigidinto the current TDMS file
of the test.
Measurement results saving activatitims is used to activate or deactivate this section; all the

following parameters are hidden if this control is set to OFF;
Saving group hame origiit is possible to choose whether to provide the group name manually or

to use a global variable to set it;
Saving group namehis is the hame of the group where the data are going to be saved, inside the

TDMS results file of the test (the same file that includes the data of the action); it can be a constant text
field if saving group name origiis set toconstant and a droglown menu with the list of the global
variables if thesaving group name origiis set tovariable

Specimen namerigin andSpecimen namehe same concept aaving group name origiand
saving group namebut in thiscase applied to a column that is added by default to the data, in order to log

the specimen name.

RESULTS EXPORT
This is the section that commands the export of the measunarseitsinto an external CSV file.

Results export on text filehis is used to activate or deactivate this section; all the following

parameters are hidden if this control is set to OFF;

Folder path where to save the fithis is the path of the folder where the csv file is going to be

stored;

Same file name as the TDMS of the 1défsthis is ON, the external csv is automatically given the

same name as the active TDMS results file; otherwise, the user is asked to insert the file name manually;
Export file namethis is the name that has to be assigned to the csv file, in case thesaptiofile
name as the TDMS of the tesOFF;

Add date and time to file name automatically order to make sure that the file is unique, it is

possible to add a timestamp to its name automatically;

File name formatthe user has some degrees of freedom in the configuration of the file name with

respect to the possibility of having the timestamp automatically added; please refer to the software help

window about this:
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” Info - *
%Y = year %H = hours
%em = month %M = minutes
%d = day %5 = seconds

The order of the sections for year, month, ecc. defines the format used
to display date and time, for example:

96¥- %6 -%6d_%H- %M~ %5 ---> 2021-08-02_15-49-19
%el_%m_ %Y %H_%M —--» 02_08_2021 15 49

The date and time formatting string has to be included between // and
/f, whereas the text between square brackets will be replaced with the
file name by the program, such as:

[1-//%5Y-%m- %d_%6H-%M- %5/ ---> FILENAME-2021-08-02_15-49-19
F1%d_%ern_%eY %6H_%eM// [] ---> 02_08_2021 15_49 FILENAME

If the syntax is incorrect, the text gets coloured in red,;

File name previewa readonly section that provides the preview of the resulting file name with the

current settings;

File extension without periodhe extension of the file, without any period (for instance: csv, not

.CSV);

Column separatothe character to be used as column separator in the export file;

Number of digits of precision to expoitis possible to customize how many digitf precision to

keep for the numbers that will be exported into the file.

GRAPH SAVING CONFIGURATION (EXPORT OF FILE WITH DATA)
This is the section that commands the export of the entire data sets of the measurement graphs into
an external TDMS file.
Data graph saving activatiothis is used to activate or deactivate this section; all the following

parameters are hidden if this control is set to OFF;
Folder path where to save the fithis is the path of the folder where the tdms file is going to be

stored;

Saving file name originit is possible to choose whether to provide the file hame manually or to

use a global variable to set it;

Savingfile name this is the name of the file where the data are going to be saved; it can be a

constant text field ifaving group name origiis set toconstantand a droglown menu with the list of the
global variables if theaving group name origiis set tovariable

Add date and time to file hame automatically order to make sure that the file is unique, it is

possible to add a timestamp to its name automatically;
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AR

File name formatthe user has some degrees of freedom in the configuration of the file name with
respect to the possibility of having the timestamp automatically added; please refer to the software help
window about this:

” Info - bt
%Y = year %H = hours
%m = month %M = minutes
Yed = day %5 = seconds

The erder of the sections for year, month, ecc. defines the format used
to display date and time, for example:

Y- %em- %6d_%H-%6M- %S ---> 2021-08-02_15-49-19
Sod_%am_%6Y JaH_%aM ---= 02_08_2021 1549

The date and time formatting string has te be included between // and
//, whereas the text between square brackets will be replaced with the
file name by the program, such as:

[1-//36Y-%m-%6d_%H-%M-%65// ---= FILENAME-2021-08-02_15-43-19
A %6d_%ermn_%6Y %eH_2eM/S [] ---= 02_08_2021 15_49 FILENAME

If the syntax is incorrect, the text gets coloured in red;

File name previewa readonly section that provides the preview of the resulting file name with the

current settings.

GRAPH SAVING CONFIGURATION (EXPORT OF IMAGE)
This is the section that commands the export of the measurement graphs as scrdprsmss.
this option is active, the user has to remember that only the first graph checked in the list is exported as
image (in order to export more graph, other actions of these type are needed in the sequence).
The parameters to be configured for this functionality are the same as @GRieH SAVING
CONFIGURATION (EXPORT FILE WITH DATA)

On the right side of the interface there is a tab control with two pages:
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7 Action configuration: MeasureSave - X
Graphs selection Additional savings selection

Action properties

Results saving configuration

Results export |

Results export on text file ON|~
Folder path where to save the fils DA\builds\TestCenter\sviluppa'5.11.1.1\DataLogh =
Saves

Same file name as the TDMS of the test OFF |
Export file name abc

Add date and time to file name automatically ON|+~
File name format @
File name preview abc 2021-08-02_13-16-14

File extension without period (e.g. b, csv)

Column separator tab [~
Number of digits of precision to export 0
Graphs saving configuration (export of file with data)

Graphs saving configuration (export of image)

Action end conditions
Safety parameters

Data saving

o Ok Copy &) Cancel

The firsttab is dedicated to the configuration of the measurement which datgoarg to be
exported in the various shapes allowed by the action.

7" Action configuration: MeasureSave — %
Graphs selection Additional savings selection
Action properties
AVAILABLE VARIABLES LIST
Results saving configuration
[ | D Tag Name Currentvalue &
Results export 1 GVART (AXT)
Results export on text file ON |~ 2 GVAR2 (AX 1)
Folder path where to save the file Di\builds\ TestCenter\sviluppo©\5.11.1. \Datalogh, || = 3 GUARS(AXT)
Saves 4 GVAR4 (AX 1)
5 GVARS (AX 1)
6 GVARE (AX 1)
7 GVART (AX 1)
Same file name as the TDMS of the test OFF 5 GVARS (AX 1)
Export file name abe 9 GVARS (AX 1)
Add date and time to file name automatically ON|~ o GVARTD (AX 1)
11 GVARTI (AX 1)
File name format @ 12 GVARIZ (AX1)
File name preview abc 2021-08-02_15-16-14 3 GVART3 (AX 1)
— 14 GVARI4(AX1) S
File extension without period (e.g. txt, csv)
Column separator tab [~
— = Import
MNumber of digits of precision to export 0

Graphs saving cenfiguration (expert of file with data) LIST OF VARIABLES TO SAVE

Graphs saving configuration (export of image)

D Tag Name
Action end conditions
Safety parameters
Data saving -
=
o Ok Copy @ Cancel

The second page provides the possibility to choose some global variables to be saved together with
the measurement results, referring toRESULTS SAVING CONFIGURATI@NIRESULTS EXPORT
functionalities: the variables have to be selected among the list ahg¥eL(ABLE VARIABLES LISIT
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A
multiple selection is allowed by holding the CTRL key) and imported irL.t8& OF VARIABLES TO
SAVEt hr ough the Al mport o but t orlistof fahablesttorsaveeanittout t on s
1 Move a variable upwards in the order of lise of variables to savéarrow up button)
1 Move a variable downwards in the order of liseof variables to savéarrow down button)

1 Delete a variable from tHest of variables to savébin button)
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4.4.31.If T Elsei End if actions
These three actions provide the possibility to vantelsesequence introducing logical conditions
through which the controller is able to choose whether to do or not to do something.
For eachlf action, anEnd if has to be placed in the test sequence, whereaklsieds not
compulsory.
While theEnd ifaction has no interface and taiseaction only provides the general settings (label,

descr i pt Ifastiorécpnfiguratioreinterface is composed of the following elements:

MAIN SETTINGS
Variable 1:this is the first variable that builds the logical condition; it can be chosen among the

system parameteed theglobal variableghrough the lists on the right of the interface anc“ dutton;

Operationthis is the comparison to make betw&gmiable landVariable 2to generate the output
(TRUE or FALSE); =meanfinot equal t oo0;

Variable 2 element typehe second parameter of the comparison can be either a constant value or

another variable chosen among the system data or the global variables;
Constant valuégf Variable 2 element type constani this is the constant value to whidlariable

1 has to be compared,;
Variable 2:if Variable 2 element tyde variable, this is the second parameter (to be chosen among

the system variables or the global variables in the same wWégriable 1), to be compared tdariable 1
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4.4.32.GoTo action
The GoToactionallows to force théestsequence into a certain action instead of automatically
moving to the next one.

The specific parameters that can be configured @oBoaction are:

MAIN SETTINGS

Action to move to:this is the action that will become the next of the sequencesdi®action

moves to the action selected here; if @SE SWITCHhode is activatedhe action configured here is the
default cas¢o be applied if none of the other conditions is met;
CASE SWITCH mode activatiorthe software provides the possibility to configure a table of

possible conditions that a certain variablarfable to monitoy may meet, and the respective following

action:

Action properties

Main settings
Action to move to Message 1 i
CASE SWITCH mode activation OMN |~
Variable to monitor Load [M] ~
Min value Max value Mext action ~
-10 o Warmup 1 ~ %
Min value Max value Mext action
0,01 10 ProfileTracking 1 ~ %

Action end conditions
Safety parameters
Data saving

Advanced settings

In the case exemplified here, thequence will:
1 Move to Warmup 1if the current load value at the moment of the action execigion
betweeri 10 N and O;
1 Move toProfileTracking 1if the current load value at the moment of the action execution
is between 0.01 and 10 N;

1 Move toMessage In none of the above occurs.

112



STe/AmS)

4.4.33.ExitRoutine action
If an ExitRoutineactionis placed in a test sequence, it automatically becomes the next action to
execute in case of any possible alarm condition that generally forces the testitothispvay it is possible
to create custom sections of the multiaction sequence that are going to be executed only in case an alarm

occurs.
There is to remember that nwore than on&xitRoutineaction has to be placed in a test sequence

and that this action does not operate if the user stops the test manually thrdbigipitlton:
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4.4.34.Message action
The Messagection allows talisplay a popup message at a certain point of the actions sequence.

The specific parameters that can be configured Messagection are:

MAIN SETTINGS

Sequence stop until user inpiftthis option is set to ON, the test is stopped until the user closes

the message popup window; otherwise, the action sequence continues after displaying the popup;
Messagethis is the text to display in the popup window;
Save message with results as propettig possible to log the message in the results file together
with the other data;

Monitor on which the message has todigplayed if the computer has multiple screens, there is

the possibility to customize in which one the popup appears.

TEXT FORMATTING
This section is dedicated to the various graphic properties that define the text layout.

BUTTONS FORMAT

Number of buttons to displait is possible to choose a singdatton or multiplebutton layout for

the popup window;

Button on which key focus has to be appliedless this setting is configuredrtone it determines

the button that can be activated by simply e ssi ng t he fAenterd key without

mouse;

Button test, button width, button heigttiese options are repeated as many times as the number of
buttons chosen to display; the buttons are automatically distributed on the interface of the popup window
by the software.

ADVANCED SETTINGS
Message window behaviauirom hereit is possible tadefine the behaviour of the window that

will appear to show the message, choosimpng
9 Default: a window with default behaviour allows normal interaction with all the other
windows of the programme during the time it remains open, and can move into the
background,;
1 Default with periodic return to foregrountthe window retains its default behaviour but, in
addition, the programme automatically and periodically brings it to the foreground to give

it more prominence;
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1 Floating:a window with floating behaviour allows the user to interact with the rest of the
programme, but always remains in the foreground for as long as it remains open;

1 Modal: amodal window always remains in the foreground and does not allow the user to
interact with other windows of the programme as long as it is open.

Periodicity of window return to foregrounithis option is only visible if the behaviour seDsfault

with periodic return to foregroundand defines every how many seconds the software must return the

window with the message to the foreground for as long as it remains open.

Finally, at the bottom of thilessagection interface, along with thi@k, CopyandCancelbuttons
(common to the other actions) there is alfreviewbutton that allows to simulate the opening of a-pop
up window reproduag the message according to the settings chosen for the text, buttons and window
formatting: in this wayuserscan easily visualise the result of the action configuration without having to
runa test sequence.
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4.4.35.Print action
The Print action allows the software to interface witibgmo LabelWriter550 printer or another
device for which the same communication library is compatible.
In order to have this action functioning, the TestCenter installation folder has to contain also
additional software packages for which it is necessary to contact STEP Lab support.

The specific parameters that can be configured Rrirgt action are:

MAIN SETTINGS
Path of the template to ustae printing requires a label model in which text and images can be

loaded by the TestCenter software; the model has to be prepared through the dedicated software of the
printer; it can include up to 3 text fields and up to 3 image fields;
Number of copies to prinit is possible to print multiple copies of the same label at once.

TEXT FIELD 1..3
Text field writing activationif this is ON, the text field is in use;

Name associated to the text fiettis is the name given to the text field by the software of the

printer, and can be found by opening ldigel template through a text editor

Number of elements to use to build the téxé¢ text can be composed of up to 5 subsets, which are

concatenated by the software; for each subset it is possible to configure:

Origin of the text to usehe text can be a constant string, a global variable (in this case the text is

the value othe global variable at the moment when the action is executed), or a combination of a constant
string and a global variable in the desired order;

Text if the constant string is in use as origin of the text or part of it, this is the text to be included
in the label;

Variable containing the text to uséa global variable is in use as origin of the text or part of it,

this is the drogdlown menu to select which variable has to be written;
Finally, the last set of parameters is about text wrapping:
Enable text wrappingf this option is enabled, the text composed for the label is wrapped according

to the information specified below;
Text area widththe width (in mm, not in pixels) of the area dedicated to the text in the label
template used,;

Text area heightthe height (in mm, not in pixels) of the area dedicated to the text in the label

template used,;

Custom font namaef nothing is specified here, the software uses a default font;

Font reference siz¢his is the ideal size of the text, but the software may downsize it automatically

to fit it in the available space;
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Bold: select this option if the text has to be printed in bold;

Italic: select this option if the text has to be printed in italic.

IMAGES CONFIGURATION

Number of images to loadf no images have to be included, just keep O; otherwise, select the

number of image fields in use from 1 to 3; for each image, it is possible to specify:

Name associated to imadhis is the name given to timagefield by the software of the printer,

and can be found by opening the label template through a text editor;
Path of imagethe path of the file to be inserted in the image field of the label.
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4.4.36.ProcessVariableaction
The ProcessVariableaction makes it possible to process certain global varialblé® program
given as input parameters, to write others as output, througkindubat must be developed separately.
The use of this action presupposes knowledge of how global variables work and the existence-iof a plug
in PPL format (LabVIEW packed project lilyd to perform the desired operations, whether developed
independently by the user or commissiot@8TEP Lab.

The specific parameters that can be configured RnoaessVariableaction are:

MAIN SETTINGS
Path of the file to use to process the dataethe useispecifesthe path to the PPL file (with the

extension .Ivlibp) that will be invoked when executing the action to transform input variables into output
variables. If you wish to develop one of these files yourself, you should refer to STEP Lab's technical
support br information regarding the features the piagnust have.

INPUT PARAMETERS
This is the list of global variables that will be passed as input to the calculatiempiagch item

in the list can be populated using the ddmwn control or by importing a variable from the list on the right
using thell button;by clicking on an item in the list, it is possible to move it up or down using the two

arrows visible immediately to the right of the list itself; the order of the items is important for the execution
of the PPL plugn.

OUTPUT PARAMETERS
This is the list of global variables that will be written by the PPL {fufyom the values of the

inputvariables; its compaosition works in the same way as that of the input parameter list.

ADVANCED SETTINGS

Global variables update waitini:this option is set to ON, when tliRrocessVariabilesction is

executed, an update of the values of all global variables from the field is commanded before the-PPL plug

in is invoked, so that there is no risk of performing calculations with obsolete input values.
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4.4.37 Recipeaction
TheRecipeaction allows a recipe file to be loaded, i.e. having the extension .rcp, which contains a
set of test parameters collected together via the customised interfacégaléadic HMI

The specific parameters that can be configured Re@peaction are:

MAIN SETTINGS

Recipe loading modéf the configuredrecipe loading is manual, the action works as follows: at

each execution, it checks whether the user has in the meantime manually loaded a recipgyn@ntie

HMI, and if so, it stops the test sequence to allow the parameters of the loaded recipe to be sent to the
controller (in this way, the test variables are modified under controlled conditions), and then resumes it
when this operation is finished; if, on thehet hand, the action is used with automatic loading, the
programme automatically loads the desired recipe (defined via the following fields) each tiReziihe

action is executed;

Recipepath assignmemhode visible only in the case of automatic loading, allows you to choose

whether to directly set a predefined and always the same path for the recipe file to be loaded, or to produce
it dynamically by specifying a source folder and a variable defining the oithe recipe file;

Path of the recipe to loai the action has been configured to automatically load a recipe with a

pre-assigned path, from here the user can choose which recipe file to use;

Starting folder pathif the action has been configured to automatically load a recipe with a

dynamically composed path, this defines the source folder in which the software should search for the
recipe file; all subfolders of the specified folder are also included;

Variable giving the nhame of the recipe to loddhe action has been configured to automatically

load a recipe with a dynamically composed path, this is the variable that defines the name of the recipe:
when the action is executed, the software searches in the source folder and any subfoldeferthareof

.rcp file with a name exactly equal to the value that the chosen variable has at that moment.

ADVANCED SETTINGS
Saving of recipe into TDMS fitdf this option is enabled, the software saves the loaded recipe in

a dedicated group of the TDMS file containing the test results;

Name of the group where to save the rediaving the recipe is enabled, here the user can specify

what name to give to the group in which this is to be done.
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4.4.38.LoadTDMSaction
The LoadTDMSaction allows a TDMS file to be automatically loaded into the-postessing
environment, possibly opening the latter if it is closed when the action is executed.

The specific parameters that can be configured favaa TDMSaction are:

MAIN SETTINGS
File to load from here, it is possible to choose whether the file to be loaded into therpostsing
environment through the execution of the action should be:

1 The TDMS file in use at the time the action is executed;

1 The TDMS file prior to the one in use at the time the action was performed (this option can
only work if aChangeTDMSction is used prior to thenadTDMSaction to archive one
TDMS file and start writing another);
A TDMS file which path is statically specified within the action configuration interface;
A TDMS file of which the user will be asked to choose the path via a dialogue box that the
software will open when the action is performed.

Path of the TDMSile to load if the action is configured to load a file whose path is statically

defined within the action itself, from here the user can set this parameter;

Management of possible files already in memdng possible to choose whether to keep open any

other TDMS files already loaded in the ppsbcessing environment at the time the action is executed, or
to automatically command them to be closed;

Path of the setup fild load the postprocessing environment gives the possibility of saving files

with the extension .setup, containing the configuration of custom channels and graphics; by means of this
control, it is possible (but not mandatory) to choose one of these files, widcbataViewer will
automatically load together with the desired TDMS file.

DATAVIEWER CONFIGURATION
DataViewer settings configuratiorby activating this option, the following parameters are

displayed and it is also possible to use the action to send configuration settings to the DataViewer software;
it should be noted that these commands are only sent lifod&T DMSaction opens the pegrocessing
environment when it is executed, not if it is already open;

Visualization typethe usercan choose which type of display to adopt from those available (for

more information on display types, see the DataViewer manual and tutorials);

Max nr of TDMS files to keep open (O=infyom here the user can choose a maximum number of

files to be kept in memory by the DataViewer: if a +z@mo number X is specified, starting with the X+1
th file that is loaded, the DataViewer will automatically begin to close the file whose loadiegpisiést,

so that the number of files opened together never exceeds X.
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ADVANCED SETTINGS

Wait for procedure conclusiorby activating this function, the test sequence stops in the

LoadTDMSaction until the loading of the file into the pgebcessing environment is completed.
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4.4.39.SaveVariableaction
TheSaveVariableaction allows any number of global programme variables to be saved within the
TDMS file in use.

The specific parameters that can be configured ®a\seVariablesction are:

MAIN SETTINGS
Saving typeit is possible to choose whether the variables saved in the TDMS filesbsction
are to be written in the form of channels or properties: channels are data sets similar to those saved during
test execution for quantities such as load, position and velocity; properties are individual values (a property
is composed of a nanaad a value), written in the form of strings, which can be associated with the file, a
group of it or a channel of it; to explore these concepts in more detail, it is necessary to consult
documentation on the structure of TDMS files, such as the followipgge:

File element to which the property belongsvariables are to be saved as properties, here it is

possible to choose whether they will be properties belonging to the file, to a group (in which case it must
be specified which group) or to a channel (in which case it must be specified which growhicimd
channel in that group);

Group namethis field is visible in three cases:

9 If saving as a channel is selected: then it defines the name of the group within which the
channels for the variables to be saved will be created;

1 If saving as a group property is selected: then it defines the name of the group to which the
properties consisting of the names and values of the saved variables will belong;

1 If saving in the form of a channel property is selected: then it defines the name of the
channel group to which the properties consisting of the names and values of the saved
variables will belong

Channel namethis field is only visible if saving in the form of a channel property is configured,
and defines the channel to which the properties consisting of the names and values of the saved variables

will belong.

VARIABLES SELECTION

This section of the menu represents the list of variables to save:
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7 Action configuration: SaveVariables

Action properties
Main settings

GVAR (A% 1)

Variable to search

x

Variables selection

Variable 1

Name wvariable 1

Variable 2

MName Variable 2

Safety parameters
Data saving

Advanced seftings

Copy

A

GVART (ax 1) |77 %
GVAR2 (aX 1)~ | || %
a
A4
v
@ Cancel

<

2}

W oo o b ow [

10
7
12
13
14
15
16
17
18
19
b
21
2
b]
4
b}
%
7
2
2
ES)
31
2
3
B

Label
GVART (AX 1)
GVARZ (AX 1)
GVARS (AX 1)
GVAR (AX 1)
GVARS (AX 1)
GVARS (AX 1)
GVART (AX 1)
GVARS (AX 1)
GVARS (AX 1)
GVARID (AX 1)
GVARTT (AX 1)
GVARIZ (AX 1)
GVARIZ (AX 1)
GVART4 (AX 1)
GVARTS (AX 1)
GVARTE (AX 1)
GVARTT (AX 1)
GVARIE (AX 1)
GVARIS (AX 1)
GVARZD (AX 1)
GVAR21 (AX 1)
GVAR22 (AX 1)
GVARZE (AX 1)
GVAR24 (AX 1)
GVARS (AX 1)
GVAR2E (AX 1)
GVART (AX 1)
GVAR2E (AX 1)
GVAR2 (AX 1)
GVAR3D (AX 1)
GVAR3T (AX 1)
GVAR32 (AX 1)
GVAR33 (AX 1)

AUARIA (Y T

Data type
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
et

Value

v
>

Variables can be imported into the list from the list visible on the right by pressi_[ﬁ; thettons

available for each item, or removed from the list using’.'!.ebuttons; using the two arrows on the side,

you can change the order of the list by clicking on a variable (whose frame will light up a darker grey colour

than the others) and then pressing the up or down arrow: the variables are saved in the ordethieyvhic

appear in this list; finally, each variable can be associated with a name, which will be the name of the

channel or property (depending on how saving is configured) relating to the variable; if no name is

configured, the software uses the name assido the global variable.

ADVANCED SETTINGS

Global variables update waiting this option is enabled, the software will read the values of the

global variables from the field before saving, in order to guarantee that what is written in the fite-is up

date; it is possible to disable this function in order to speed up the exeofithe action, but you must be

sure that the variables to be saved will hawtaagate values when the action is executed (it must be taken

into account that generally in the TestCenter the updating of global varigblesding from the field

occurs approximately every 2 seconds).
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4.4.40.SaveDatabasaction
The SaveDatabasaction allows to save any humber of parameters within a SQL database table.
In order for this action to work properly, you must have installed the Microsoft SQL Server Management
Studio environment and configured the STEP Lab database and the commubietieen the TestCenter
and this database (this is done via configuration files to change which requires STEP Lab technical support).

The specific parameters that can be configured ®aseDatabasaction are:

MAIN SETTINGS
Name of the database table to wriiere must be written the name of the table, belonging to the

STEP Lab SQL database, in which the parameters are to be saved; the table must already be physically
present in the database with this name, it is not created by the TestCenter software; suhamehis
configured, the TestCenter automatically queries the SQL database to find out the names of the columns of

which the table is composed, and sends an error message if it does not find valid names.

PARAMETER
From this section of the menu, the parameters to be saved in the database are configured, one at a
time: once the configuration of a parameter is complete, it can be saved in the table on the right by pressing
the button with the arrow pointing to the rigthe elements in the table can then be reordered or deleted by
clicking on them and using the buttons with the arrow and basket icons; if a parameter with the same column

name as another already selected is imported into the table, the latter is tu@rwrit

7" Action configuration: SaveDatabase - X

Column name Parameter type Parameter subgroup Parameter name

TDMS file_path| Test-Multiaction Folder path where to save
th e
e

Action properties 2023-10-15_12-18-16
Main settings Config_file_path

Test-Multiaction
2023-10-15_12-18-16

Parameter ]
Database column name TOMS _file_path |~

Parameter origin Action of the sequence or test property |~

Test-Multiaction 2023-10-15_12-18-16

Folder path where to save the results file 3

Safety parameters
Data saving

’ Ok Copy @ cancel

Database column namthis drop-down menu is automatically populated by the software with the

names of the existing columns in the table that is selected from the primary settings field;
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Parameter originthe parameter that has to be changed can be part of the multiaction test sequence

or part of the measurements configuration in casdlihiaction with measurementsst is in use;

Action of the sequence/Parameter subgroup (or Measurement element), Pathenebenbination

of these settings identifies the parameter to be updated in real time.
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4.4.41 . AOCouplingaction
The AOCouplingaction allows to configure a coupling between an analog output channel and an
acquisition channel: after its execution, the controller commands the analog output a value that is a function
of the coupled acquisition channel, according to an associab@nttat is configured within the action
itself.
This action can only be used if the machine has analog outputs.

The specific parameters that can be configured for an AOCoupling action are:

MAIN SETTINGS
Analog output to commandhis dropdown menu is automatically populated with all available

analog output channels, and allotlve useto select the one to act on;
Operation to commanidt is possible to set the association with an acquisition channel, but also to

interrupt it;

Acquisition channel to associathis dropdown menu, visible only if the action is used to make

an association and not to end it, is automatically populated with all the acquisition channels available to be
associated with the analogue output.

ASSOCIATION TABLE
This table, represented in the graph on the right in the form of a preview, represents the law that
links the value of the associated acquisition channel (independent variable) to the value to be commanded
for the set analog output (dependent variableé)asdong as the association is active during a test, the value
of the analog output is commanded in real time according to the paired acquisition channel following this
law.

Association table origirthe table can be constructed by writing the individual points in it one by

one, or imported from a file previously saved using $ae association table as fitltton visible
immediately below the table itself;

File to load if the association table is to be imported from file, this is the path to the file to be
loaded;

Immediately below the table are two buttons: the one c8etitablesorts the configured points
by increasing values of the independent variable (for reading convenience only), while the or&eagalled
association table as filss used to save an xfformat file containing the configured table, which can then

be reused by loading it into anotlE®Couplingaction without the need to rewrite it each time by hand.
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4.4.42.DOCoupling action
The DOCouplingaction allows to configure a coupling betweedigital output channel and an
acquisition channel: after its execution, the controller commandkgit@ output a value that is a function
of the coupled acquisition channel, according to an association table that is configured within the action
itself.
This action can only be used if the machinedigial outputs.

The specific parameters that can be configured f@@@Gouplingaction are:

MAIN SETTINGS
Digital output to commandthis dropdown menu is automatically populated with all available

digital output channels, and allowlse useto select the one to act on;
Operation to commanidt is possible to set the association with an acquisition channel, but also to

interrupt it;

Acquisition channel to associathis dropdown menu, visible only if the action is used to make

an assaciation and not to end it, is automatically populated with all the acquisition channels available to be
associated with theigital output it should be noted that the software filters the digital output channels by
populating the menu only with those for which it detects the possibility of pairing, so it is possible that this
drop-down menu does not contain a complete list of all digital dutipannels

Hysteresis valuethis value, expressed in the unit of measurement used by the software for the

associated acquisition channel, defines the deviation from each switching value that must be reached before
another command against the digital output can be given; in otheswb@h ONOFF or OFFON

switching is set for an acquisition channel value of 100, with a hysteresis of 10, after having exceeded (in
any direction) the value of 100 and having given the digital output the required value, no other domman
will be given until the value of the associated channel becomes lower than 90 or higher than 110; the
purpose of this parameter is to prevent a fluctuation of the signal around a switching value from causing

high-frequency opposite commands to be semh¢odigital output, which could damage the hardware.

ASSOCIATION TABLE
This table, represented in the graph on the right in the form of a preview, represents the law that
links the value of the associated acquisition channel (independent variable) to the value to be commanded
for the sedigital output (dependent variable): for as long as the association is active during a test, the value
of thedigital output is commanded in real time according to the paired acquisition channel following this
law.

Association table origirnthe table can be constructed by writing the individual points in it one by

one, or imported from a file previously saved using 8ave association table as filitton visible

immediately below the table itself;
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File to load if the association table is to be imported from file, this is the path to the file to be
loaded;
Immediately below the table are two buttons: the one c8etitablesorts the configured points
by increasing values of the independent variable (for reading convenience only), while the or&agalled
association table as filis used to save an xffdrmat file containing the configured table, which can then

be reused by loading it into anoti2®Couplingaction without the need to rewrite it each time by hand.

ADVANCED SETTINGS
Minimum wait between two DO switched this wait is not null, after each switchover of the

selected output the controller does not command any other switchover for a time equal to the value set here
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4.4.43 VariablesInterfacection
The Variablesinterfaceaction allows an interface to be opened during the execution of the test
sequence, through which the user is asked to manually enter as input data certain test properties and/or
global variables that are chosen through a special configuration file; fbafyttee user has entered the
required data and closed the window, can the test sequence resume.

The specific parameters that can be configured Ytaraablesinterfaceaction are:

MAIN SETTINGS
Interface configuration file patlirom herethe usemust select the path to the configuration file

containing information on which variables are to be set via the interface that will open when the action is
executed; the interface is developed for the purpose of reading and interpreting this typgesfdilating
a list of parameters composed of description and value, which the user must set.

ADVANCED SETTINGS
Global variables update waiting this option is enabled, the software will read the values of the

global variables from the field before saving, in order to guarantee that what is written in the fite-is up
date; it is possible to disable this function in order to speed up the exeofithe action, but you must be
sure that the variables to be saved will hawtaigate values when the action is executed (it must be taken
into account that generally in the TestCenter the updating of global varigblesding from the field

occurs approximately every 2 seconds).
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4.4.44 Email action
The Email action allows enail messages to be sent at the point in the action sequence where it is
used, provided the computer has an active Internet connection.

The specific parameters that can be configured féraail action are:

MAIN SETTINGS
Message texthe text of the messagelie sent
Subject the subject of the messagei® sent
Recipientsit is possible to enter more than onmail address to which to send the same message;
cc it is possible to enter more than oneneil address to put in th&knowledge copy of the
message;

Attachmentsfiles can be attached to the message, which can be selected via this.path list

ADVANCED SETTINGS
Save message as property into TDMS filehis functionality is activated, the software also saves

the configured message text in the TDMS redilisin the form of the save group properties relating to
this action;

Use custom outgoing mail servéris possible to use the default outgoing mail server configured

for the programme or one of the usechoice, provided it has been appropriately parameterised in the

Softwareoptionssection of the main menu

130



STe/AmS)

4.4.45.SavingTrigger action
TheSavingTriggemction allows a condition to be configured that, if subsequently verified, triggers
a data saving event in tH®MS results file.

The specific parameters that can be configured aangTriggeaction are:

MAIN SETTINGS

Dedicated saving group nanfer each save due to the occurrence of the trigger, the software

creates a new group in the TDMS file, the name of which is defined by this field; any multiple saves are
distinguished by adding a date and time to the group name to make it;unique
Comparison that activates the triggey activating the appropriate tick, from here the operation is

defined which, carried out in real time on the selected channel, defines the occurrence of the save trigger:
for example, with sign > and numerical value 3, the trigger occurs as soordesetied that the monitored
channel has assumed a value greater than 3

Recording time before triggethe software constantly keeps a limited amount of data in memory

so that it is also possible to record a certain interval of time immediately prior to when the trigger occurs;
if the tick contained in this field is disabled, only data from when the triggeurs will be recorded,
ignoring all previous triggers; the maximum value that can be set in this field depends on the parameters
contained in the TestCenter configuration files: if the user wishes to extend the peramitied it is
necessary to contact STEP Lab technical support to check whether the request can bge fulfilled

Posttrigger acquisition duratiorhis value defines how long the software must save data from the

moment the trigger occurs

Saving management madhe SavingTriggerction can be configured to save data only at the first
occurrence of the set trigger, or each time such an event occurs since the action itself is; executed

Behaviour with respect to active triggesince severaBavingTriggeractions can be used in the

same sequence, each can be configured to add to or replace any triggers already in memory due to possible

SavingTriggeiactions already executed

DATA SAVING WHILE THE ACTION IS EXECUTING
This isthe common section of the menu that is generally cBIETA SAVINGor the other actions,
but in this case it is necessary to distinguish it from the section which configures the saving related to

triggers, which is the following.

DATA SAVING RELATED TO THE TRIGGER

This sectiordetermines the save configuration that occurs when the trigger occurs.
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Sampling frequencythis ring menu is effective only if saving is activated for the action, and sets

the sampling frequency of the data for logging during that action; the frequency can be chosen only among
the given values;

Saving group naméf the user writes some text here, this becomes part of the data group dedicated

to the current action on the results file, together with the action label;

Include action label in group narriéthis option is active, the label of the action becomes part of

the group name, otherwise it is ignored.
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4.4.46.PSD action
The PSDaction allows a profile to be reproduced, which, unlike RinefileTrackingaction (in
which the time profile is composed by points by the user or imported from an external file), here is
automatically generated by the software in such a way as to obtain the desired PSD, which is the input
parameter for this action.

The specific parameters that can be configured R8Raction are:

MAIN SETTINGS
Total procedure duratioimere the time is specified, in hours, minutes and seconds, during which

profile reproductiorcontinues; after this time, the action ends;
Feedback typehe useican choose whether to work in load or position control;
Acquisition phase durationin order to understand this parameter and the following one, it is

necessary to know how the profile generation and reproduction algorithm works: initially, a profile section

is generated such that it reproduces the desired PSD and consists of threg aéetitsition phase, which

serves to pass from the condition of the actuator stopped to the next phase, which is called acquisition
phase, because it is the portion of the profile from which the software will carry outdbadkei.e. it will

process the corrections to be made to the profile itself in order to make the PSD as close as possible to the
desired one; the third section, called calculation, has this name because it is the section of the profile during
which the TetCenter is processing the data detected during the acquisition phase and is calculating a new
profile with the corrections necessary to obtain a PSD as close as possible to the objective; In this way, a
new section of time history is obtained, which imtis composed of a transition (to connect the end of the
previous section to the new acquisition phase), an acquisition phase and a calculation phase during which
the TestCenter processes when obtained from the acquisition phase to construct theioedf dbet

profile, making the cycle begin again;

Calculation phase duratioin addition to what has been described above, the calculation phase

must last a sufficient time to ensure that the TestCenter can process the new temporal history section and
send it to the controller before the calculation phase ends; the most impartiabtevfor an order of
magnitude of this time is the duration required for the transition (parameter described later): with durations
of less than 0.5 s, it is generally possible to limit oneself to calculation phases of aosecbnds, but

this indication should only be taken as an order of magnitude: depending on the characteristics of the
computer used, any other operations that the software may be carrying out in parallel, and other factors that
may affect performance (s as the presence of other programmes running), it is possible that this time
may be shortened or may have to be lengthened;

PSD definition modesimilar to the profiles of thé°rofileTrackingaction, the PSD can also be

constructed by points, or imported from a file;
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Offset to apply to time historgince the algorithm for generating the time history from the given

PSD always obtains a profilgith 0 mean this parameter allowsean valudo be varied: for example,
setting a PSD in load with an offset of 500 N, a value of 500 N will be added to the entire load history

obtained.

FEEDBACK ALGORITHM CONFIGURATION

Duration of transition between two profile sectip@s described above, the duration of the

transition segment between two consecutive portions of the profile is a critical parameter in terms of the
time the programme takes to compute the time history: in general, there is no particular advantage in setting
high values for this time, which can normally be kept below 0.5 s;

Type of feedback algorithm to usi is possible to choose whether to use a-RIDFIR-type

algorithm to correct the time history in order to bring the obtained PSD as close as possible to what is
configured whilethe FIRt y pe al gorit hm converges faster, itos
the excited frequencies are not continuanighis case the PID algorithm works bettire following two

images show examples of PSD with continuous (on the left) anadtordmuous (on the right) excited
frequencies, respectively

psD [ & Tolerance « [ [ Tolerance- [/, PSD "\ B Tolerance + Tolerance -

PSD [N*/Hz]

EE ST IO RRUAN

0 5 10 15 20 25 3 35 4 45 50 55 60 6 7 75 80 € 9 95 100 105 10 15 120 0 5 0 15 20 25 30 35 4 45 50 55 60 & 70 75 80 8 90 95 100 105 10 15 120
Frequency [Hz] Frequency [Ha)

Proportional gainthis parameter, only visible when selecting a Blpe feedback algorithm,

represents the proportional gain of the algorithm;

Filter order this parameter, only visibMhen selecting a FHR/pe feedback algorithm, represents
the order of the filter to be used higher order usually allows for a better convergence between feedback
and target PSDs at the cost of a longer computation time, mind that after a certain value (depending on PSD
target and feedback) increasing the order has no effect on convergenmayamtreases computation
times.The value must be greater or equal to ,suggest to use a value betwédrand 256, the default
value is 128;

Forgetting factar this parameter, only visible when selecting a -Bipe feedback algorithm,

represents the filter forgetting factor, i.e. the fagi@ater tha® (0 is not an admissible valuahdless or

equal tol that gives exponentially lower weight to the oldest error vatlefault is 0.95
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Regulation factarthis parameter, only visible when selecting a Blpe feedback algorithm,

represents the filter adjustment faaised to initialize the FIR estimatipregulation factor must be greater

than zerojtés suggested to keep its value near to zdfault value i40°.

DATA SAVING
In addition to the normal saving parameters common to the other actions, this one provides two
others, based on the fact that data recording for this action takes thigsséimg data for a certain time x
at each time intervaldy
Duration of each savinghis is the duration of each saving interval;

Saving periodicitythis is the time interval between the start of two consecutive saves.

To give a numerical example, by setting these two parameters to three minutes and one hour
respectively, the software will save data in the TDMS results file for three minutes consecutively for each
hour of testing.

PRELIMINARY AUTO-TUNING
Preliminary autetuning activation|f this option is set to ON, the actuator performs a preliminary

calibration before starting to reproduce the profile obtained from the PSD to be reproduced; this procedure
is always recommended when working in load control, while it is not necessaryfegtirack is set in
position

Setpoint range % to use for atitming if the autetuningis active, this parameter sets the range

to be used for this procedure, which is calculated with respect to the setpoint range (difference between
maximum and minimum value of the setpoint in the time history to be reproduced) and centred on the initial
value of the time history itself, similarly to tifatternandProfileTrackingactions;

Speed for autduning and movement to initial setpthis is the speed of the actuator duringo

tuningmovements anduring the movement whidbrings it to the initial setpoint value of the profile to be

reproduced.

If the user chooses to configure the PSD by points, the second tab of the action interface is presented

with a table on the left and a preview graph on the right:
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7" Action configuration: PSD -
Action configuration Point-by-point PSD building
Frequency [Hz] PSD [N%/Hz] Tolerance +/- [N¥/Hz]
0 0 o PSD [ B Tolerance + Tolerance -
.
49 0 0 730
5 2500 125 2500-]
25 2500 125
2250-|
251 0 0
79 0 0 2000~
75 1000 50
1750-|
100 1000 50
100,1 0 [] I 1500
B z
= 2 1250+
1000-|
750-|
500-
250~
St st Ay ey e e A N A A N
0 5 10 15 20 25 3 35 4 45 0 53 60 65 70 75 W 8 00 095 100 105
Frequency [Hz]
v B w
¥ 0k Copy & Cancel

In the table it is possible to write the PSBlues to be associated with each frequency, together
with tolerances that define the attainment of the commanded PSD; for each PSD value, the respective
tolerance is unigque and is added to obtain the upper limit and subtracted to obtain the lowehdimit. T
preview graph automatically shows the values entered in the table, with one set of data for the commanded
PSD and one for each tolerance (upper and lower).

Insteadif the action is used with the intention of importing a PSD from file, the second tab of the
interface looks like this:

7 Action configuration: PSD - X

Action configuration PSD import from file
Select the file to import
[~

Required file format: first column = frequencies, second column = PSD values, third column = |tolerance| (0 = no tolerance required). The first lin of the file is deleted because the software expects it to contain the names of each column, The unit of measurement
t be the same as that used by default by the software.

PSD [ B4 Tolerance + Tolerance -

0,75+

T8 25 5 75 0125 15 175 20 225 25 275 30 325 35 375 40 425 45 475 %0 5 35 595 €0 625 65 675 70 75 5 IS €0 825 €5 615 % 925 €5 975 100
Frequency [Hz]

Hew
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At the top is the path to the file to be imported, and in the middle a preview graphic. Immediately
below the file path, a short message summarises the characteristics required for a file to be imported:

Required file format: first column = frequencies, second column = PSD values, third column =
[tolerance| (0 = no tolerance required). The first line of the file is deleted because the software expects it
to contain the names of each column. The unit osarement must be the same as that used by default by
the software.

In other words: the content of the first line does not matter, because the software deletes it a priori
expecting it to contain the names of the data series; in the first column there must be the frequency values,
in the second the PSD values and in theltthe tolerances in absolute value; in addition, the separator
between the columns must be a tab character. You can import files in txt or csv format, but you must respect
the unit of measurement that the software uses by default for each channg| ({ggubsitionA mm).

Starting with version 7.2 of the software, there is also a button iR$faction configuration
interface that shows a graph with the commanded PSD and the PSD obtained frimereklta
processing; this graph is only updated during the execution of the action itself.

Action configuration Paint-by-paint PSD building

[ Action properties

Action label
Action description

o) + R

1.00
0804
0604
0404
o 0201
I
Z 0,00
2
= -0.20
404
0604
-804
-1,00 T © T T T T 0 © T T T i T + T t T + ;
00 080 0% 070 060 -050  -040  -030 020 010 000 010 020 0320 0,40 0,50 0,60 070 080 090 1,00
Frequency [Hz]
Legend  Cursors
Commanded PSD PSD [N°/Hz) LS — e e
Tolersnce « PSD [NHZ) Pl — e o
Tolerance - PSD [NHZ) s — e I, Show
RT graph
Always on to
ys ontop
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4.4.47.BarCode action
The BarCodeaction is used to control the acquisition via a barcode and/or QR code scanner,
depending on the type of device.
It is necessary toefer to STEP Lab technical support to verify compatibility between a generic
scanner and the TestCenter software.

The specific parameters that can be configured Bar&odeaction are:

MAIN SETTINGS
Device selectionthe scanners connected to the computer are not automatically recognised by the

TestCenter software: the list of devices that appears here results from the configuration of a program file
that requires STEP Lab's support in order to be modified; if seseaahers are connected at the same
time, if thefiallo option is selected, the software waits for the first useful reading, from whichever of the
devices it comes from;

Scan modethis function is always visible but requires a scanner that supports the reception of
automatic commands from the software, as it allows the user to choose whether to manually perform the
reading or whether the software should drive an automatic read cahrimahe scanner (which would

simulate the user pressing the typical read button on the device).

ADVANCED SETTINGS

Removal of any spaces from the read cadmay happen that some types of scanners, especially

those that reproduce the behaviour of a virtual keyboard, output alphanumeric codes containing unexpected

spaces; this option can be used to make the software remove them automatically.
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4.4.48.Side buttorbar
On the right side of the multiactiomterface there are some buttons, with the following

functionalities:

Sl
|
o
DELETE

This button deletes the action that is currently selemtétie treemenu

i

This button allows the user to save the action that is currently selected on the tree as a template
action, so that it can be recalladth all the parameters already configured as they are at the moment of

saving(similarly to what happens with the test templates)

[L]

ON-OFF
This button allows to deactivate various actions of the sequence without needing to delete them;
deactivated actions are not executed by the controller during the test, and are displayed in italic and grey in

the tree:

Action Label Description Summary
- @ GasTest 1 From D to 0 mm; speed 1 mm/s

n

=

=& MachineConfig 1 Advanced system parameters configuration
0 ResetPosition 1 Custom coordinate system change

[ B [

The same button, used on a deactivated action, reactivates it.

This button opens the interface used to configure the general properties of the specimen and the file

paths options:
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Test files properties Specific information of the current test Specimen geometry properties

Folder path for the configuration file
D:\builds\ TestCenter\sviluppo\8.2.0.2\Datalog' Saves =

Multiaction Root name of the configuration file
Add date and time to the configuration file name

Configuration file path
D:\builds\TestCenter\sviluppe\6.2.0.2\Datalog\Saves\Multiaction 2021-12-07_11-19-04.ini

Folder path for the log file
D:\builds\TestCenter\sviluppo\6.2.0.2\DataLog\Saves =

Multiaction Root name of the log file
Add date and time to the log file name
D Add specimen name to the leg file name

Adjust the log file path to the configuration file path

Log file path
D:\builds\ TestCenter\sviluppo'6.2.0.2\Datalog\Saves\Multiaction 2021-12-07_11-18-15.tdms

o Ok = Apply @ cancel

The first page of the interface is dedicated to the file paths settings: the upper section is for the test
configuration file (tc_mth, whereas the lower is dedicated to the test results files (.tdms); Please note that
in multiactiontests a new tdms file is generated for each specimen created within the same configuration
file, so a singleni file corresponds to as matgmsfiles as the specimens included in it are.

For each of the two files it is possible to select the folder path and the file name, and also choose
whether to include the creation timestamp in the file name to make sure it is unique. Moreover, for the
results file it is also possible to choose whetbénclude the specimen name in the file name, and there is
also an option to automatically adapt the path and name of the results file to those chosen for the
configuration file, so that it is not necessary to make the same modification twice if theanteto keep

the two files in the same place and with the same name.
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7 General informatien configuration X
Test files properties Specific information of the current test Specimen geometry properties
Test type Multiaction
MName 1
Date of creation 07/12/21 11.19.15

Date of last change
Date of start

Date of stop
Campo 1 ~
Campo 2

Campo 3
Campo 4

Campo 5

Campo &

Campo 7

Campo &

Campo 9

Campo 10

Annotations

L 4 Ok = Apply @ Cancel

The second page of ti@eneral information configuratiomterface is dedicated to the general
properties of the selected specimen: as it happens in the other test protocols, here the user can choose ¢
name for the specimen and writeverakcustom fields in which the description can be also changed, so that

everyone can insert what fits best for their needs (product code, operator, manufacturer, etc.).
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7 General information configuration X

Test files properties Specific information of the current test Specimen geometry properties

Specimen section shape Rectangular |~
Usable length 0| mm ~
Width 0 |mm ~
Thickness 0| mm ~
Area 0| mm? v

o Ok =h Apply @ Cancel

The third page of the window is dedicated to the specimen geometry properties, which will be also
saved in the TDMS results file by the software; it is possible to choose a section shape and configure the
usable length, width and thickness. The area @utated automatically for rectangular and circular shapes,
whereas the user has to type it manually if a different shape option is selected.

4 b
cuToenT NDENT
These two buttons can be used to indent and outdent the elements in the tree; their functionality is
only related to the graphic appearance of the action sequence and has nothing to do with the operation of

the machine.

These two buttons can be used to expand or collapse the entire hierarchy of the multiaction test

sequence tree.
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&

GLOBALS

This button opens the interface used to configurglibleal variablesof the test.

(S
0!
SEARCH

This button opens an interface that can be used to search for the various global variables in the

actions sequence of a multiaction test.

I_
i

TEST
PR

This button is needed only in thdultiaction with measurement®st in order to open the

measurements configuration interface.

— R
&=

CrHkA
This button opens th@ynamic HM|] or DHMI, which is a custom interface that can be created

association to a multiaction test sequence including custom controls, indicators and graphs

W

<

This button runs a procedure to check if the action sequence is fine or if it includes some errors: the

output is provided to the user as a popup message.

This button opens an interface through which all the action of the sequence that belong to certain
types can be highlighted dlifferent colours (just to make it easier for the user to read the sequence, there
is no effect on the machine operation).

For example, in the case below all igitalOutputactions are going to be highlighted in red and
all the ExternalCmdactions in blue. In order to clear any highlighting colour from an action type, just

uncheck the checkbox dedicated to it.
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7 Selection of actions to highlight X

Select the types of actions te highlight

ol Deselect all

[ Actuatorcma

[ changeparameters

Digital Output |
EES

[ enair

[ ExitRoutine

ExtemalCmd |
[ Fortoop (end)

[ Forloop (start)

o Ok @ Cancel

[

RESET

This button allows to delete the entire sequence of action configured in the tree.
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4.5. Multiaction with measuremesitest
The Multiaction with measurementest is a multiaction test that includes also the possibility to
configure quality control measurements. The tihe action sequence, all the actions, the side button bar
and thetestconfiguration is the same as the standard multiaction test; additionally, a separate window is

provided for the configuration of the measurements:

7 Measurements configuration interface - O X
List of the available elements Measurements configuration ==
5[ Graph 5[ Graph 1 il o+ 0
[+ Graph 1 = # Measurement 1.1 1= 200,00
# Measurement =%, Detection |.|._| 1e0,00]
=, Detection 1, Detection 1.1.1 g
., Detection 1.1.1 #, Detection 1.2 | 160004
H Calculation = B Calculation 140,004
£ ¥ Evaluation Calculation 1.1.1 g
“x Evaluation 1.12 B “x Evaluation 120,004
A
= Statistics ¥4 Evaluation 1.1.1
100,00
v Evaluation 1.1.2 -
] Statistics 80,004
60,00
40,00
20,00
o
2 000
<
-20,00
-40,00
-60,00
-80,00
-100,00
-120,00
-140,00
-160,00
-180,00-{
-200,00 U T T U T T T T T
-1,00 0,30 -0,60 040 020 0,00 020 0,40 0,60 080 1,00
Aocis O
Legend  Cursors
Axis Axis0 P — e Lot
v

The quality controls that can be configured are articulatedyirsiphs measurementsletections
calculations evaluationsandstatistics The tree menu displayed on the left of the interface includes all the
available elements of the various types, whereas the central tree menu is the configuration of the quality
controls to execute; as in the multiaction test sequence, dragging and drisppinthe left tree to the
central tree is the procedure to add elements; if the root element of each category is selected for drag&drop,
a default element of that type is inserted in the central tree; instead, the second level elements of the left
tree (n the picture aboveéGraph 1, Detection 1.1.-landEvaluation 1.1.2 are templates saved by the user
from existing items, that allow to include prenfigured elements into the central tree.

A graph can be dropped only at the root level of the central tree, not inside another graph; a
measuremerns the firstlevel child of a graph and it is composed by detections, calculations, evaluations
and statistics; each of them can be dropped only in theltvied section dedicated to its type inside a
measurement (for instance, it is not allowed to daopalculation into the section dedicated to the
evaluations).

By doubleclicking an item of the central tree, its configuration interface is displayed.
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4.5.1.Graphs

7" Graph configuration X

System parameters Global variables
Graph 1

Name ~
Channel to display on x-axis | Motor position [mm] v Load (axis 1} [N]

Motor position (axis 1) [mm]
Channel to display on y-axis | Load [N] ~ Setpoint position (axis 1) frm]
Theoretical setpoint pesition (axis 1) [mm]
Cycle count (axis 1)
Sampling frequency | 4000 Hz o Strain [mm/mm]
Current action (axis 1)
Current action (absolute value) (axis 1)
Current exit condition (axis 1)
Current (axis 1) [A]
Variable i Date and time (axis 1)
Repetitions count {axis 1)
Motor speed (axis 1) [mm/s]
Range actvation [_] Commanded speed (axis 1) [mm/s]
Motor acceleration (axis 1) [m/s"2]
Commanded acceleration (axis 1) [m/s*2]
Motor temperature indicator (axis 1) [%]
. RMS of current (axis 1) [A]
Variable [ Current feedforward (axis 1) [A]

Auxiliary variable 1

Auxiliary variable 2

Current action state (axis 1)
Range activation |:| Analog input 1 - Load cell [N]
Analog input 2
Analog input 3
Analog input 4
Analog input 5
Analog input 6

@ Ok Cancel
7 © cance Analog input 1 - Load cell (not filtered) [N]
hoon s

A graph is the fundamental element of a quality control, from which everything begins; its most
important configuration parameters are the channels for x and y axes and the sampling frequency: all the
controls that belong to the graph act on the chanatbiie chosen as x and y here, and the data to process
are sampled at the frequency specified here.

The monitoring of the selected quantities and the execution of the various detections, calculations,
evaluations and statistics starts with Mheasurement stagction and continues as long asMeasurement
stopaction on the same graph is not called in the multiaction sequence.

There is also the possibility to configure twaxiliary variablesamong those available on the

system parameteendglobal variabledists, by selecting the desired variable on the right of the interface

and copying it into th&/ariable text control through th™ button if the range activationcheckbox is
activated and two values are specified#s valueandmax valuethe data processing of the graph requires
the specified channel(s) value(s) to be inside the selected range(s).

4.5.2.Measurements

7" Measurement configuration X

Measurement 1.1

o Ok @ cancel

Measurements are conceptual items only needed to gather the detections, calculations, evaluations
and statistics that belong to the same control. There is actually no difference in creating 10 different
measurements within one graph, each of them witha@mdydetection and evaluation, or creating only one

measurement with 10 detections and 10 evaluations; it is only a matter of how the items appear on the
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interface and how the user feels more comfortable. This is the reason whgakeremertonfiguration

interface only provides a label.

A detection is an operation that provides a value as output, identifying it according to the parameters

specified in the interface above; a measuring window has to be identified, the controller will isolate the data

4.5.3.Detections

vz

e

[ Concatenate

Ok

X2

0 unit

Operation to execute | Min X

uxiliary variable 1

uxiliary variable 2

Time of last execution

that belong to the window and run onnh¢he operation chosen through tBperation to executdrop-

down menu.

1 X1, X2:initial andfinal values of the measuring window for the channel selected as X in the graph

T Y1,1and Y1,2: minimum and maximuimitial valuesof the monitoring window for the channel

selected as Y in the graph; unless the detection requires to identify a flux tube, these are also the

final values of the region (which is therefore a rectanglether words, the two parameters of the

following points are not in uge

1 Y2,1and Y2,2: minimum and maximufimal values of the monitoring window for the channel

selected as Y in the graph, only if the detection requires to identify a flux totheerwise Y1,1

and Y1,2 are useak final values

Information: INITIAL and FINAL mean that the graph has to ENTER the measuring re

through the INITIAL coordinates and EXIT through the FINAL coordinates, so it may be possih

the FINAL values are smaller than the INITIAL values.
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fiConcatenateodo checkbox: if this is unchecked,

the last result counts; otherwise, the data provided by all the execution are taken into consideration

for the final output

1 Operation to execute: it is possible to choose which type of identification has to be run:

(0]

O O O o o o

Min X: calculates the minimum X value within the measuring window

Max X: calculates the maximum X value within the measuring window

Min Y: calculates the minimum Y value within the measuring window

Max Y: calculates the maximum Y value within the measuring window

Avg X: calculates the average X value within the measuring window

Avg Y: calculates the average Y value within the measuring window

X@Y: gets the X value at a specified Y coordinate, that hiay iaside the measuring
window

Y@X: gets the Y value at a specified X coordinate, that has to lay inside the measuring
window

Interval: collects all the data inside the measuring window

Max X&Y: calculates the maximum X and the maximum Y values within the
measuring window

Min X&Y' calculates the minimum X and the minimum Y values within the measuring

window

1 Auxiliary variable 1 and 2: it is possible to choose a range for the two auxiliary variables configured

in thegraphinterface, which will be a necessary condition for the detection to be executed; in other

words, the detection will execute on all the data inside the measuring window acquired when the

two auxiliary variables values were inside the ranges specified here

On the right of the interface, the results of the latest execution of the selected detection are

displayed.
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7" Configurazione calcolo X
= [ Graph
[ Calculation S # Measurement Results
=¥, Detection
i, Detection
Type of first variable | Constant v =8 E'é';::tu'fa:mn 0 Output value
Constant value for variable 1 0 51 ¥« Evaluation
V% Evaluation
=if Statistics 0 Independent
variable
Operation | + v
Time of last execution
Type of second variable | Constant v
Constant value for variable 2 0
0+0
o Ok @ Cancel

A calculation is a mathematical operation executed between detections or other calculations; for
each of the variables involved it is possible to choose if it is a constant value or another measurement item,
in which case it has to be selected in the tneeghe right and copied into théariable (1 or 2)control

through the'™ button (the drogdlown menu is disabled).
The operation to execute has to be configured through the dedicatedosvopmenu that stays
between the first and the second variable; the menu is divided into single variable operations, that act on

values, and array operations, that act on arraysr@selts ofinterval detections or other calculations
operated on arrays).

Type of first variable | Variable
Variable 1| Detection 1.1.1 ||

Operation | + m
¥ o+

Type of second variable Sing\e variable

A .
Variable 2 xy operatlons

log10(x)
Inix)

I«

Set value

Arrange array
Add pt-by-pt
Subtract pt-by-pt
Max

Min

Average

o Ok T Cancel

Array operations

On the right of the interface, the results of the latest execution of the selected calculation are
displayed.
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7" Evaluation configuration b s
=[5 Graph
[ Evaluation ] = /'“5‘ Results
= easurement
=1, Detection
o ~ U
[ Activate evaluation [] Use % tolerances 1, Detection
= B Calculation
B Calculation
Comparison elements number: |2 ~ =¥ Evaluation 0 Variable 1
¥« Evaluation
11 Statistics
Type of first variable: | Constant ~
0 Variable 2
Constant value for variable 1: 0
Comparison 1: | > ~ 0 Variable 3
Type of second variable:| Constant ~ o/l
/ fai
Constant value for variable 2: 0
Comparison 2: | > < 01/01/04 01.00.00,000  Time of last execution

o Ok @ cancel

The evaluation is the final element of the quality control, the one that provides the pass/fail output.
An evaluation can be composed of two or three operands, each of them configurable as a constant value or
a variable parameter (detection, calculatioother evaluation result) to be chosen from the tree menu on

the right and copied through t1"" button. The formula written on the lower section of the interface
provides the preview of the comparison that will give the pass/fail result.

It is also possible to deactivate an evaluation throughAtliate evaluatiorcheckboxlocated
below the namef the element

An evaluation can be also configured with percentage tolerances: in this case, as exemplified in the
picture below, the user has to set tlagiable to compardwhich is the parameter that is going to be
evaluated to provide the pass/fail output),réference variabl¢which is the target value that thariable
to compareshould meet, with the appropriate tolerance window) and the upper and lower tolerance, with

absolute values. The preview formula is available also in this case.

On the right of the interface, the results of the latest execution of the sedeciedtionare

displayed.
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4.5.6.Statistics

# Statistc configuration X
)
[ Statistics =
EVad
. =t |
Variable selection: -
S %, Detection 1.1.1
Detection 1.1.1 v |||

3%, Detection 1.1.2
Sttistidcal operation selection:

=]
Mean ) } B Calculation 1.1.1

B
¥« Evaluation 1.1.1

History length 0 7% Evaluation 1.1.2
o

o Ok @ Cancel

The last functionality omultiaction with measuremeritsstatistics computation: the results of the
various detections, calculations and evaluations can be analysed to provide some statistic information about
their distribution:

1 Mean value of the results

Variance of the results

Standard deviation of the results

1
1
1 Maximum value of the results
T  Minimum value of the results
1

Percentage of the results tleatrrespond to a certain value, provided a tolerance band

It is also possible to specify the history length of the statistic, which is the number of samples that

are considered to process the results.
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4.6. Multiaction multihardware test
The Multiaction multihardwaretest is a protocol that can be used in applicatiohigh include

multiple actuators, in order to run tests that synchronize the various actuators together.

TestCenter

5 - 8 x
Fle Sytem setings Input/outpit Othes devices HMisettings Tools Help
Gt Gt at [ ™7
Q= + | X PO || 32| s | e STerA=EY]
Manusi mode Testmod Graphs Channels montaring Riarm manwgement -] -
0 E ustom
fom Axs 1 Aas2 Axs 3 L2
{
(=] %] &
o o acen
=] (5] &
o o
nOtoOmm m foris
5 o
(=]
o
=
mode & mod multihacd Load (axis 1) © Motor position 0,00 CYCLES NR. 0 Testduration  (0:00:00 Analog input ol
NI axis 1) [mm] " 2
R e

Starting withthe softwareversion 7.0, in the event that the application is configured for more than

two actuators, when creating a new multihardware ragition test, the user is given the option of choosing

which actuators are involved in the test:

7 Actuators selection for test X

AXIS 2 "
AXIS 3
AXIS 4

It should be noted that it is only possible to include actuators with an index later than the one used

in the test: for example, if the multihardware test is created from actuator number 2, actuator number 1 will

not be usable within that test. The actunatah the lowest index, i.e. the one from which the test is

configured, is defined as tifimasteo of the test.
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Finally, a test file that was configured for a certain set of actuators can only be reused with those

same actuators.

The interface provides the same actions menu of the staltdtielction test on the left, and the
top-down sequences of the various actuators on the main section of the interface. As in ttacgiatie
multiaction tree, the sequences can be composed by dragging and dropping the actions into the desired
position.

When two or more actions of various actuators have to start at the same moment, they need to be
synchronized: when synchronization is active, all the synchronized actions start at the same time as soon
as all the actuators are ready to execute them (&t @tbrds, the synchronized actions start when all the
actuators finish everything that comes before in their respective test sequences). In order to synchronize
actions with one another, the rectangular button on the top of the actions preview hagivateel.ac

Synchronization button

' ﬂl 'NIL Pattern b

FIV | Pasition, absolute; from Oto Omm; ||
0 cycles

(%)

f ]‘II 'ﬂll Pattern W,
Iﬂ| | Position, absolute: from 0 to 0 mm; H
v 0 cycles o
B In this case, thPatternaction is not synchronized

|
']I"|I ﬁl ﬂ Pattern @,

Paosition, absolute; from O te 0 mm; |5
v v 0 cycles

In this case, th@atternaction is synchronized

Actions can be synchronized only with actions of other actuators that lay on the same row of the
multi-hardware test sequence; this is the reason why it is possible to drag ahiidielpmentdrom the
top of the actions list into the sequence, in order to place at the same level the actions to be synchronized.
When twoPatternactions are synchronised, the controfletsa link between their frequencies in
such a way that, in the event of running changes to the frequency of the master actuator, the ratio between
the two frequencies remains the same: for example, if actuator number 1 has an initial frequency of 1 Hz
and atuator number 2 of 3 Hz, and during the test the frequency of the former is increased to 2 Hz, the

controller automatically increases that of the latter to 6 Hz.
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In order to switch the synchronization buttons of the actions =2l putton has to be active;
when the synchronization configuration is compl et
the synchronizations. After this, the software will keep the synchronized actions at the same level

automatically by adding or deletimfdull elementsf the sequence is modified.

For each action, three buttons are available:

1 = : the configuration interface of the action is opefeder to the detailed descriptions of the

various actions available in tihdultiaction testchapter of this user guide);
1 & : the selected action is saved as a template action in afosmndt file;

1 9 :the selected action is eliminated from the sequence.
On the right of themultiaction multihardwarenterface there are some buttons which work the

same as in the standavtliltiactionenvironment (see paragrapi#.49 , and t he Asynchr oo
described before in this section.
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4.7. Quitting a test

A test might finish naturally if the target load/position/cycle count/etc. is reached, or abnormally if
a safety limit is exceeded or an alarm happens: it is easy to notice when a test finishes because the buttons
on the uppesection of thenaininterfacechange their enable/disable state, and on the left side of the lower
bar (see paragraph) the operation modeswitches fromAuto to Standbyor Error; in this text field a
message with a short description of the procedure end cause can also be found. Below there is a list of the
possible exit conditions:

1 Target load reached, target position reaclieel machine completed the procedure matching the

load or the position set by the user for the operation;

1 Fracture detectedhe break threshold was exceeded, thus the machine stopped automatically

because the specimen caved in; if this exit condition intervenes without any actual fracture of the
specimenthe test should be repeated or restarted modifying the break threahmd

1 Timeout elapsed maximum duration was set for the procedure, and that time elapsed without any

other exit condition to happen;

i Target cycle number reachefbr dynamic tests, it means that all the required cycles were

completed

Operation completedhis is a general definition to identify a natural conclusion for the procedure

Al.1 (driver error or open doorghis is the main alarm condition, which happens if the emergency

button is pressed, if an error state happens for the driver (for example, because the machine was
asked for out of reach performancem®)if safety doors are opened during an automatic procedure
(except for null force maintenance, to which different safety algorithms are dedicated because the
main application for this featurie the clamping of the speciménneeds to be done with open
doors;

1 Al.2a (load/position traction limit)an upper load or position limit was exceeded during the

procedure; this exit condition also causes the dedicated alarm to raise only if the corresponding

standard machine limit was in use;

1 Al.2b (load/position compression limita lower load or position limit was exceeded during the
procedure; this exit condition also causesdbdicated alarm to raise only if the corresponding
standard machine limit was in use;

1 Stopfrom userthe user commanded the machine to stop through the dedicated button on the upper
section

9 Exit condition nr X satisfiedthis is a general definition that applies when a custom exit condition

is detected

1 Undefined exit codethe detected exit condition does not match any of the tmesare

automatically recognized
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5. Menu bar

Above the upper bar with the sevmainbuttons there is a menu witie optionsdisplayed below

File System settings Input/output Other devices HMI settings Tools Help

Following the descriptions for each functionality related to the different options:

5.1. File submenu

FileT New testopens the dialog box through which a new test environment can be loaded into the

program; this commanid the same as thidewbutton a the upper bar.

File i Load testopens a file explorer window through which the user can select a test (i.e. a

configuration file) to load into the dedicated environment, in order to continue a test that was previously
created or to load a test template (see the next point): in thedsstit is not possible to change the test
parametersf the test has already rgexcept for the ones that are allowed for-tume modifications),
whereas in the second a new file is generated starting from the settings included in the template, but with
full editing possibilities; this command is the same ad.tal button on the upper bar

File i Save testgives the software a command to save the current test configuration file (please

note that the savings are generally automatic, as soon as some configuration parameter is changed).

File i Rename testthis functionality allows the user to programmatically move and rename the

test configuration file and, if there is any and the user wants to do it, also the results file already created for
the specimens included in the configuration file; in fact, tlfieveoe is configured to save each setting and
results in file generated automatically with default names: this is comfortable in terms oftcafetyd

data being lostbut having lots of files with similar names in the same foldegrcaase coiusion; however,

files must not be renamed through the Windows functionality becausedbld cause the link between

the configuration and the results file tollveken resulting in difficulties to get the correct files in the post

processing environments and even separation of the results of a single taffensot diles.
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Note: this functionality does not create copies of the files, but renames and moves the original ones.

File i Save test as templateaves the current test configuration as a template to be used in the

future through thé.oad functionality in order to create new pcempiled tests without editing the source

file: in fact, if the user loads a conventional test file then the original file is committed to memory and
modified in case test settings are changed, whereas if a template file is loaded then a new test and a new
configuration file are created startimgim the settings included in the template instead of the default ones;

in this way the original template file is preserved to beised whenever it is necessatye name for the

template file can be chosen without restrictions, the software automatically defines a file created through

this functionality as a template

File T Write results on diskhis is a command that only makes sense to give during the execution
of a test, and is used to force the writing to the TDMS file of those results that are in the program memory
waiting to be saved: in fact, the TestCenter, in order to optimise performéeceaccessing the TDMS
file, does not save the data instantaneously but collects them in memory and writes them to the file
periodically; this command overlaps the normal periodic writing and causes the software to réoerd in
file all the data it has in memory at that moment.
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5.2. System settingsubmenu

5.2.1.Configuration

The general system configuration window is displayed through this commhisdinterface is
composed of &st (on the left) to navigate between the various sections, and the tab on the right to read and
set all the parameters available.

Three buttons are always visible on the bottom of the interface, nakyégpply andCancel the
first one closes the configuration interface saving all the settings; the second saves the settings of the current
page without closing the interface; the third closes the interface discarding all the changes. It is not possible
to save configurationhanges while the machine isAnitoor Manualoperation mode.

Below the descriptions of every section of the configuration interface:

Sensors:

-

Position Load cell Extensometer

Machine config

Acquisition

Le impestazioni di calibrazione delle celle di carico si trovano ora nello poging di configurazione dei canali

Administration analogici.

The load celis calibration settings are now located in the analog channels setup page.

Use the menu below to select the analeg channels that shall participate in the definition of the actuator load through the following formula
Load = k(1)"ch(1) + k{2)"ch(2) + .. = kin)"ch(n)

where each ch identifies an analog channel and k the dedicated coefficient.

Channel Coefficient ~
Analog input 1 - Load cell > 1

ok = Apply B Cancel
AXIS 1 MENU

This section includes the configuration of the load and strain channel: the load channel can be
obtained by a linear combination of various analog input channels, in case multiple load cells are installed
and used at the same time; instead, if only org:dedl is in use (as in the majority of the cases), everything
that is needed is to choose the load cell channel in the first element of the list (as in the picture above) and
set the coefficient to 1 arl to have the appropriate load sign rule.

In order to delete an element from the channels list, the user has {digglan it and seledDelete

from array.
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| 7 System configuration X
Sensors ~
 Position] COMPENSATION COEFFICIENTS CALIBRATION
Points [y ® Fit [~
Machine config.
LOAD [N] UNCOME, ROS. [mml POS. (mm]  COMP. [mml 1
Acquisition
0,8-]
Administration 0 0 o 0
06
100 o 0o 0
04
E
E o02-
L
£ -02-
S
0.4
2 | Nr. OF CALIBRATION POINTS| 06
0 OFFSET [mm] 08
-1m | | | | ' ' | | ! \
0 10 20 30 40 50 () 70 80 90 100
Load [N]
SLOPE [mm/N] 0
INTERCEPT [mm] 0
Ok =i Apply @ Cancel
AXIS 1T MENU

From here it is possible to introduce the points that the program uses to calculate the position
compensation coefficient: for each given load there must be the rough position, which can be read from the
lower bar of the interface, and the actual posititiat must be determined through an external device
during the compensation calibration procedure, using an instrument capable of a resolution less than 0,01
mm. From 2 to 5 compensation points can be used, and on the right side of the page thereviase a pre
graph and two readnly numeric indicators with the angular coefficient and the intercept calculated through
the inserted points, that are the data sent to the controller once the operation is confirmed thApmih the
or Ok button.

The compensation parameters can be visualized from any user, bitlgahced usersr superior
profiles can edit them.

Finally, on the bottonrfeft side of the interface there is a numeric control displaying the position
offset, which is the difference between the absolute machine position and the user coordinate system
position (typically configured through theset positioroperation).

Machine configuration
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7" System cenfiguration X
Sensors ~
Position MATERIAL RIGIDITY Lozd limits in menual mode [N]
Machine config. 0 [ ] 1] -62000 [ ] 1 62000
: 0 2 4 e 8 10 -62000 62000
Acquisition
Administration
Pasition limits in manual made [mm]
0 [ ] 1 150
0 250
Liquid cooling system Motor overheating management
D Automatic chiller activation when a test is started ® Wammg threshold for motor DVE!’HEEtIng
s Chiller shutdlown timeout at the end of  test [5] % Alaren threshald for motor overheating
(1= don't tum off)
Slow actuator down < |system behaviour in case of overheating werning
[ crossbeam position timits dizabled
. Max motor temperature indicator threshold
for dynamic actions beginning (%]
Machine description
0 Total cycle count of the machine history Tension positive +|sign convention of the actuator
o Ok = Apply & cancel
AXIS 1 MENU

This window provides some controls related to the machine behaviour:
MATERIAL RIGIDITYslide bar: this i basic setting that operates on the controller to configure
the speed and some PID parameters of manual procedures (hold F=0, creep), creep tests and fatigue
test preliminary calibration; the more rigid is the specimen, the higher is the value thabéastto
to the cursor; some examples are:

o O for rubber or foam

o0 Approximately 3635 for unfilled plastics

0 Approximately 6570 for composite materials

0 The maximum values (9500) for metallic materials
Load and positiofimits in manual modécursors + numeric values): it is possible to set a load and
stroke range for the manual handling mode that can be stricter than the standard range of the
machine;
Liquid cooling systeraptions: if the machine is equipped with a liquid cooling systempissible
to choose whether to activate it automatically at every test start and whether to turn it off
automatically after a certain time when a test finishes;
Crossbeam position limits disabtednly if the machine is equipped with an electric crossbeam
capable of acquiring its position value, it is possible to disable the position limits to execute
particular setup operations;
Motor overheating managemeparameters: these are the settings that control how the system
behaves in case high performances are required to the motor and for this reason its internal

temperature reaches a critical condition;
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9 Total cycle count of the machine histothis indicator displays how many cycles have been

executed by the machine

Sign convention of the actuatahis setting allows to configure the polarity or sign convention of

the actuator, i.e. the definition of which direction of motion is associated with positive/increasing
position values and which is associated with negative/decreasing values; for linesorache
available options areténsion positivé (the position value increases if the actuator moves in a
direction that would correspond tatensionof a hypothetical specimen positioned between the
grips) and tompression positivé (vice versa) in order to manually change the sign convention it

is necessary to switch off the motor using the appropriate ON/OFF button on the manual control
page; furthermore, at the end of the sign convention change procedure the software prigioses a |
of the available analogue channels asking the user which are those for which the calibration must
be automatically inverted it is compulsory to do this for all load cell channels that detect the load
in the direction of actuator movemehgcause their sign convention (positive tension or positive
compression, in this case in terms of load values) must always correspond to that used for actuator
movement.

Acquisition
Minimum user profile required to access this paggvanced user

From here it is possible to configure ttteannelgo be acquiredrom the field.

7 System configuration X

Sensors ~

Position Sampled channels Free channels Max-mins. Log options Asynchronous buffer

Machine config.

£

2000 | Harchwere clock frequency [Hz] ACQUISITION CHANNEL

>

Administration Date and time
4000 Hz | Buffer acquisition frequency [Hz] System date and time
Current action

24 | Number of acquisition channels Cument action state
Current exit condition
Cycle count

1000 Hz | Graphs acquisition frequency Load N]
Load (positive sign in compression) [N]
Motor position [mm]

Setpoint position [mm]

Absolute tes position [mm]
Moter speed [mm/s]

Commanded speed [mm/s]

Motor aceleration [m/s"2]

Commanded acceleration [m/s"2]

30 I ) s o s R

Commanded profile

FEEFREEEEEEEEEEEIE

<

% Configure

o Ok = Apply Cancel

AXIS 1 MENU

On the first page of this section it is possible to configure the buffer acquisition frequency, its

number of channels and the channels to be acquired from theAigtd.starting from software version

6.16, this interface includes a control to set the sampling frequency of the data that are setitrte real

162



STEr/AD
graphs: this allows to choose between maximising the quantity of data or reducing the use of RAM memory
while operating.

For each row of the channels list there is a checkbox to state if the channel has to be saved into
TDMS files or notstarting with version 6.24 of the programme, the configuration of channels to be saved
is universal and no longer independent for each type of test.

Starting with version 7.0 of the program, a new interface for configuring acquisition channels is

available, accessible via theC o n f ibgtenrimen@diately below the channel list:

7" Acquisition channels configuration X

MNumber of selected channels: 24

Select a number of channels between 10 and 40

F [@ Actuator
[] Time elapsed since test start [s]
System date and time

[] Current action (absolute value)

[] Repetitions count

Load (positive sign in compression) [N]
Setpoint position [mm]

Absolute coordinates position [mm]
[] Uncompensated position [mm]
Commanded speed [mm/s]

Motor acceleration [m/s*2]
Commanded acceleration [m/s2]
Commanded profile

[] Theoretical commanded profile

[ Current [A]

[ RMS of current [A]

[] Current feedforward [A]

[[1 Motor temperature indicator [%]

[ Load supplied by the actuator [N]

[ Setpoint of load supplied by the actuator [N]

[] Training algorithm setpeint
[ I Y

o Ok @ Ccancel

The channels available for acquisition are grouped into categories according to the subsystem to
which they refer (actuator, analogue and digital input and output channels, other subsystems, mathematical
channels...); the compulsory ones are disabled, imgdiat they cannot be deselected and must in any
case be included in the list of channels to be acquired. ); the compulsory ones are disabled, meaning that
they cannot be deselected and must in any case be included in the list of channels to be acquired;
furthermore, switching the selection ofijgarend element (i.e. of a subsystem) enables or disables all the
channels that are its children in the tree; finally, immediately above the list of channels, a brief text notifies
the user what the minimum and maximum limits are with regard to the number oketh#mt can be
selected.

At present, there are these requirements when configuring this setup:

1 The following channels must always be includedte and timeCycle countCurrent row index

Load Motor position Motor speed, Current action state

1 If a Multiaction with measuremertest has to be executed, also the channel nafotise

measurements staieneeded;
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needs to be placed after tBrain(if present) or after thotor position(if there is naStrain).

7 System configuration

Sensors ~
Position

Machine cenfig.

Administration

AXIS 1 MENU

Sampled channels Mathematical channels Free channels

Max-mins Log options Asynchronous buffer

ACQUISITION CHANNEL

£

OEEEEEC

Fixed channels: it s only possible to choose whether to save them or not

& Ok = Apply

ACQUISITION CHANNEL SAVE

Moter speed [mm/s] =

Configurable channels: for each choice of this menu, channels for maximum
and minimum are going to be calculated

@ cancel

The Max-min tab of theAcquisitioninterface is dedicated to the maximums&minimums buffer,

which is the instrument used by the software to acquire maximum and minimum values for each cycles in

fatigue tests. This buffer is composed of two sections:
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1 Some configurable channels, displayed on the right of the page: for each quantity set by the user in

this list, the software generates the maximum and minimum values, providing therefore two

channels.
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Sempled channels Free channels Max-mins Log optiens Asynchronous buffer

[1#] Activate logging of last data in TOMS at test stop {anly for fatigue and multiactior)

[1#] save all channets in final data logs (i deactivated, only channels for which standard saving is on will be included)
3 Final data saving duration [s]

30 |TDMS file writing interval [£]

o Ok = Apply @ Cancel
AXIS 1 MENU

ThelLog optionsare the software options related to data saving:

9 Activate logging of last data in TDMS at test stop (only for fatigue and multiacifahjs setting

is active, the softwarautomatically stores a certain quantity of data in the test results file every
time the machine stops;

1 Save all channels in final data logs (if deactivated, only channels for which standard saving is on

will be included) if this and the previousettingareactive,the last data of the test that are saved

automatically include all the channels configured for the acquisition buffer, instead of only the

channels that has to be saved in the standard saving process;

1 FEinal data saving duration [ghis setting is only valid for multiaction tests and establishes the
length of the memory to be allocated for the data that have to be saved automatically when a test is
stoppedl

i TDMS file writing interval [s] during a test procedure, the software records data in the RAM

memory and saves them periodically in the results TDMS file; this parameter defines this
periodicity: a lower value favours the immediacy of the data update, while a higher value helps to
make the TDMS file more manageable in the ypoetessing phase (for the same size and number
of groups, the fewer write operations that generated a fédighter this file is for the programme

to manage).

The last tab of thécquisitionpage is dedicated to the asynchronous, -hegé sampling buffer

which is used in thBataAcgaction:
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Sensors ~
Position

Filkers

Machine config

Sampled channels Mathematical channels Global variables Free channels Asynchronous buffer

£

ACQUISITION CHANNEL

Anzlog input 3 - Sensore di posizione [mm]

Cycle count

25000 Buffer acquisition frequency [Hal - -
Analog input 5 - Cella piezo [N]

<= =R
OECE

Cycle count
4 | Mumber of acquisition channels

o Ok = Apply @ Cancel
AXIS 1 MENU

In this interface there are:
1 The sampling frequency configured for the asynchronous buffer;
1 The number of channels of the asynchronous buffer;
9 The structure of the asynchronous buffer in terms of channels; for each channel there is a checkbox

to save it on disk whenBataAcgaction is used.

Warning: in this software version, the number of channels and the channels composition are fixed:

it is only possible to choose the sampling frequency and which channels to save.

Administration

Minimum user profile required to access this pa&gmin user

This page includes advanced software configuration functionalities reserv8dBB Lab

personnel.

5.2.2.PID parametrization

The PID configuration window is displayed through this command

Caution: the PID configuration must be restricted to highly qualified users since editing

parameters improperly may be cause of damages in the machine components
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The PID parametrizationoption of theSystem ettingssection of the menu opens the interface
dedicated to the manual tuning of the Rlintroller; the interface layout and the available parameters may

vary according to the type of controller installed:

[ Load settings from file
Controller overview
3
Action properties
[ Posttion controller |
Position controller Velocity controller Current controller
Isetadd.)-
kv 0| 1000/min | ¥ Isel
Feed forward veloeity - K of% v Vsetadd)
Velocity controller [Cssis- m
Current controller Kp| 0 Alradss) kp| 0 A
Kv| 0 1000/min Tn| 0 ms T 0 ms
Position = Velocity a Current |
contolicl I T contatien || 72O e R B
- Vact |~ -
P act lact
rla e ]
I <P actFbl
<P actFb2
Ok = Apply [ save ) Cancel
Figure 5.1 - First example of the PID configuration interface layout
7 Action configuration: MachineConfig - X
[OLoad settings from file Pesition controller Velocity controller Current controller
=
Action properties
[ Position controller
Proportional gain 0|Hz ~
Integral gain o|Hz ~ O
Velocity feedforward gain [ ~ Welocity-Feed Forward Gain Velocity
Prafile
Input saturation 0| mm ~
drdt 4
Output saturation o|mm v ‘
Acceleration feedforward gain 0| mA/(rad/s~2) v
Pastion Max Posttion Emar Irtegral Gain Propettional Gain Velociy
Command Command
O—s — . - e —=D
+ + I + P
Postion
Feedback
o Ok = Apply [ save @ Cancel

Figure 5.2 - Second example of the PID configuration interface layout

The interface is the same that is loaded for MechineConfigactions, so a more detailed
descriptions can be read on parageaph.11and4.4.12 the only variations with respect to it are fygply
andSavebutton: the first is needed to communicate the parameters to the controller, the second can be used
to save the current configuration as a reference to be loaded dynamically thrdogl #ettings from file

feature, typically for an action included in a test.

167



TESTCENTER SOFTWARE USER GUIDE (@rsion 7.

5.2.3.Filtering
The following interface is displayed to configure up to three filters for the motor parameters

(position, speed, acceleration):

7 Filtering options configuration X

Filters an motor parameters (position, speed, acceleration)

Filter 1:| Moving average ~ Filter 2: Bessel ~ Filter 3: None ~

Filter operation mode

Moving average window Low-pass v
{number of samples)
3 Filter orcler
3

Lower cur frequency [Hz]
250

o Ok & Cancel

Each of the filters can be setrasving average, loyass or Bessel filter; depending on the chosen

filter type, the characteristics parameters are displayed.

5.2.4.Global variables
Global variables are auxiliary variables that the user has the possibility to customize (choose their
type, name,defdu val ue, unit of measurementé) and use wit
SetVariable ChangeParameterdf, etc.
The picture here below represents the configuration interface of the global variables:
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7" Global variables configuration - X
D Tag Name Type Default value Current value Setvalue Unit  Array  Retentive Comment -
1 GVART(AXT) Example 1 DEL numeric 0 0 Ne

2 GVARZ(AX1) Example 2 Boolean FALSE FALSE Ne

3 GVAR3(AXT) void Ne

4 GUARA(AXT) void Ne

5 GVARS(AX1) void No

6 GVARG(AX1) void No

7 GVART(AX1) void No

8 GVARE(AXT) void Ne

9 GVARS(AXT) void Ne

10 GVARID(AX 1) void Ne

n GVARTT (AX 1) void Ne

12 GVARIZ(AX 1) void Ne

13 GVARIZ(AX 1) void No

14 GVARI4(AX 1) void No

15 GVARIS (AX 1) void Ne

16 GVARIE(AX 1) void Ne

17 GVARIT(AX 1) void Ne

18 GVARITE (AX 1) void Ne

19 GVARIS(AX 1) void Ne

20 GVAR20(AX 1) void Ne

21 GVAR2I (AX 1) void No

2 GVAR2Z(AX 1) void No

23 GVAR2E(AX 1) void Ne

24 GVAR24 (AX 1) void Ne

25 GVAR2S (AX 1) void Ne

26 GVAR2G (AX 1) void Ne

27T GVAR2T(AX 1) void Ne

28 GVAR2S (AX 1) void Ne

29 GVAR2S (AX 1) void No

30 GVAR3D(AX 1) void Ne -

R save £ Export = Apply v Load

Each column of théable has a different meaning:
ID: incremental identification code of the global variable (cannot be modified);
Tag: internal name of the global variable (cannot be modified);
Name: usespecified name of the variable (an interface dedicated to set it is opened by double
clicking on the cell of a variable);
1 Type: userspecified data type of the variable (an interface dedicated to set it is opened by double
clicking on the cell of a variablefhe data type can be chosen among the following options:
o0 Void: no data type specified;
Boolean:true or false;
DBL numeric: floating point 64it numeric value;
String: text string limited to 64 characters;
Timestamp: date and time;

132 numeric: signed 3Bit integer numeric value;

O O O o o o

String (extended): text string that can exceed 64 characters, but for which the computation

times are longer.

9 Default value: this value depends on the data type and it is the default value for the global variable
(an interface dedicated to set it is opened by deciidking on the cell of a variable);

1 Current value: this value depends on the data type and it is the current value for the global variable:
it is updated in real time as long as the interface stays open;

1 Set value: if the user needs to change the value of the variable in real time, it is required to double
click on this cell, set the desired value through the interface that is shown and then transfer it into

the field and into th€urrent valuecell through théApply button
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Unit: permits to set an unit of measurement for the variable (an interface dedicated to set itis opened

by doubleclicking on the cell of a variable); please note timtutomatic conversion is provided

(for instance, if the user sets Ibf as unit for a global variable that represents a load and then writes
into it the current load value throughSatVariableaction, the written value is still expressed in
newton);

Array: indicates whether the variable is part of an array or not;

Retentive: global variables are reset when a new specimen is created within a test; if a variable is
retentive, the current value is preserved; otherwise, the default value is restored;

Comment: usespecified annotation for the variable (an interface dedicated to set it is opened by

doubleclicking on the cell of a variable);

On the bottom of the interface there are four buttons:

Save: saves an xAvrmat file with the current global variables configuration;

Export: exports the current global variables configuration in darsnat file;

Apply: it is needed to apply the pendisgt valueso the global variables;

Load: allows the user to load a different global variables configuration from afoxmmt file
generated through treavefunctionality or from a cs¥ormat file generated through thlexport

functionality.

5.2.5.Math channels

The following interface iglisplayed to configure some mathematical channels, which are additional

channels that are calculated in real time from the other channels data:

Math channel 1

Channel name | Math channel 1 Unit of measurement

| Channel to configure

Global variaables Sampled channels Math channels

170

Name ~
Operation to implement Elements to be included in the operation Example 1
h s - Example 2
"' mh'm"ﬂ" Element Cocfficient GVAR3 (AX 1)
Doy seauence Mator position [mm] S 1 I GVAR4 (AX 1)
Integral Bl Coeffi SUARS (A% 1)
lement oefficient
Logarithm = - GVARS (A% 1)
] 0 o1 GVART (AX 1)
And Element Coefficient GVARB (AX 1)
or T o = GVARY (AX 1)
= GVARTD (AX 1)
Element Coefficient GUARTT (A 1)
(5 0 il GVARTZ (AX 1)
Element Coefficient GUARIS (AX 1)
T o = GVARTA (AX 1)
L GVARTS (AX 1)
Element Coefficient GVART6 (AX 1)
S 1] ol GVARTT (AX 1)
v GVARIS (X 1)
GVARTS (AX 1) v
Math channel 1= 1%{Motor position [mm])
@ Info i
o Ok = Apply @ cancel
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The user can type the channel name and the unit of measurement of each channel, then the
Operation to implemeniteepresents multiple choices for the type of operation. For each case, the variables
involved in the calculation can be selected from the lists available on theGigbg( variables Sampled

channelsand Math channelsi it is possible to configure mathematical channels basing on other

mathematical channels, too) and copied througl?‘ijbutton. Also, in théslobal variablegab there is a

combo box control to search for the desired variable through its name as exemplified in the picture below:

Global variaables Sampled channels Math channels

Name ~
Example 2
GVAR3 (AX 1)
GVAR4 (AX 1)
GVARS (AX 1)
GVARB (AX 1)
GVART (AX 1)
GVARS (AX 1)
GVARS (AX 1)
GVAR1D (AX 1)
GVAR1T (AXT)
GVAR1Z (AX 1)
GVAR13 (AX 1)
GVAR14 (AX 1)
GVARTS (AX 1)
GVARTE (AX 1)
GVART7 (AX 1)
GVAR1S (AX 1)
GVAR19 (AX 1) v

Example 1
Example 2

Here below a brief description is given for the various types of mathematical channels:

9 Linear combinationsome variables/channels can be chosen, each of those with a coefficient, and

the resultis:
0 OBRE € Qadi Q@ LOAEQ "Q"Q"(pd) TEE ODN QD OB QQQQDBO QQE 0O

Element Coefficient

I 0 ol
Element Coefficient

i 0 ol
Element Coefficient

r 0 ol
Element Coefficient

i 0 b
Element Coefficient

i 0 o
Element Coefficient

i 0 b

1 Arithmetic sequencea sequence of operations, channels and coefficients has to be configured,;

there is to remember that theder of the operations matches the one in the configuration interface

regardless of the usual priority given to multiplication and division.
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A
Operation to implement Elements to be included in the operation
= -
Linear combination Element Coefficient
: -
Derivative + & GVAR3 (AX 1) I 24 o
Integral Element Coefficient
- Logarithm - GVAR4 (AX 1) T 13 ol
And Element Coefficient
Or ~ [ GVARS (AX 1) K 05 il
Element Coefficient
+ |v 'S 0 il
Element Coefficient
+ | r; 0 '.'_.l-u-
Element Coefficient
. o W 0 il
W
Math channel T = 24(GVAR3 (AX 1)) - 1,.3(GVAR4 (AX 1)) * O 5(GVARS (AX 1))
1 Derivative the mathematical channel computes the time derivative of the selected channel,
1 Integral the mathematical channel computes the time integral of the selected channel;
1 Logarithm the mathematical channels compttee natural logarithm of the selected channel;
1 And: the mathematical channel executes a logical AND operation between all the selected channels
and provides a value that is O or 1 according to the result;
1 Or: the mathematical channel executes a logical OR operation between all the selected channels
and provides a value that is 0 or 1 according to the result
9 First order systemthe user has the possibility to reproduce the behaviour of afist system
begins on an input channel and the values of the gain (K) and the time constant (tau, to be expressed
in seconds):
Elements te be included in the operation
Element
Load [N] r
1 K 1- E=—
09
1 tau [s] E’i /
206
Z s /
204 /
03 /
0,2 f
0,1
0 1 1 1 1 1 1 | 1 1 1
0 1 2 3 4 5 ] 7 8 9 10
Preview: response to Time [s]
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5.3. Input/outputsubmenu

Input/outputi Analog channelsthe following interface is displayed to summarize the properties

of all the available analog inputs and outputs:

Anzlog input

Rough Converted

Hardware Channel
Intemal name Min  Max  Unt  Min  Msc Ut Label coupling Filter Devicetype configuration
‘Analog input 1 ) 1000 | N Load cell Not active Active ]
Analog input 2 0 0 Analog input 2 Not active Active A =]

Analog input 3 05 | 25 Not active Not active A

0 v
0 v
0 v
Analog input 4 0 0| v 0 0 Not active Not active A=
Analog input 5 0 w | v ) 0 Not active Not active A =]
Analog input & 0 0| v 0 0 Not active Not active A =]
Analog input 7 0 0 v 0 0 Not active Not active A=
Analog input 8 0 0 v 0 0 Not active Not active A=
Analog output
Analog output 1 0 ¢ |na 0 0 Not active Not active A=
Analog output 2 0 0 |nd ) 0 Not active Not active A =]
Analog output 3 0 0 |nd| o 0 Not active Not active A =]
Analog output 4 0 ¢ | na 0 0 Not active Not active A=
For each channel the software shows:
Internal nameani nt er nal channel name t hat canbét be e

Roughi Max, min, unit maximum and minimum rough value, with the unit of measurement, read

from the field basing on the technical specification of the acquisition card;

Converted Max, min, unit maximum and minimum values set for the calibration, and the unit of

measurement configured in the dedicated interface (please note that it is not obligatory to have the
maximum and minimum value configured in the calibration equal to thedalk of tie device);

Labet a custom name for the channel that can be chosen by thienmstein this interface, but in

the specific channel configuration interface;

Hardware couplingif the channel is coupled with an actuator, the actuator goes into alarm state as

soon as the channel does;
Filter: here it is summarized whether the channel has some active filters or not;
Device typethe type of acquisition module to which this channel is associated,;

Channel configuratiandepending on its device type, each channel can be configured choosing

among some options, and this indicator displays which is the active configuration;
‘# : this button launches the configuration interface of the selected channel,

I - this button allows to save the entire channel configuration into atfiormht file;

: this button allows to load the entire channel configuration from anfommat file saved

through thel! button.
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5.3.1.Analog channel configuration

If the "= button is pressed from the analog channels overview interface, the specific configuration

interface of the selected channel is opened; it is composed of multiple pages, the first is dedicated to the

channel general information and the filtering options:

7" Analog channel configuration

Settings Calibration

Load cell Channel name

N Unit of measurement

Device type

Alarms

Hardware coupling
[ Axis1

Timeshift [ms] 0

Filter 1: | Meving average v Filter 2: | Bessel -

Filter aperation mode

Moving average window Low-pass v

10 Filter order
5

Lower cut frequency [Hz]
200

o Ok = Apply

Filter 3: | None v

Here it is possible to choose a name and a unit of measurement for the channel (in particular, the

unit of measurement is important because the value written here has to be respected while introducing the

calibration points; in other words, if the usertesi N in thisUnit of measuremeréxt control then all the

load values in the calibration points have to be expressed in newton). Additionally, up to three filters (that

are applied sequentially by the controller) can be set up choosing among a moxaigg saéowpass and

a Bessel filter; depending on the choice operated for each filter, the dedicated parameters are displayed

below the filter typeStarting from software version 6.8, the device type (model of the acquisition module)

is also displayed and there is a db@p wn menu

(AAvail abl e

conf i

configuration of the analog channel, choosing among those that debbe/&or its device type.

The second page of this window is dedicated to the calibration interface:
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7" Analog channel configuration
Settings Calibration
Calibration - Analog input 1
Voltage [V] Load [N]
1 0 0 x
10 1000 x
£
=
&
S
2 ~ | Nr. OF CALIBRATION POINTS

Linear | Interpolation type
[Fit through origin
[1Segment calibration

o Load B save

& Ok = Apply

1000~

900-|
800-|
700-|
600-|
500-|
400-
300-|
200-|
100-|

-100-,

Alarms

Points |y Fit

*

P~

Valtage [V]

y=100,000°-0,000

Present value (rough) [V]
Present value (converted, with offset) [M]

Present value (converted, without offset) [N]

75 Change
il 2
i sign

The calibration point$ from 2 up tothe maximum value allowed by the drdpwn menu can

be inserted in the table, each of them providingrtlugh value(value that is sampled by the acquisition

card in its native unit of measurement) and ¢baverted valudvalue that is expressed in the unit of

measurement chosen for the channel in the previous;pag&)e right of each calibration point inserted

there is a button available to easily deleteAidlditionally, two checkboxes are available to force th

calibration interpolation through the origin and to use a segment calibration, if the seltaedlation

typeis linear.

On the right side of this interface, below the preview graph, the calibration formula and the

following values read from the field for the channel:

1 Rough is the value of the electrical quantity, which the controller converts through the set

calibration law to obtain the converted value;

9 Converted without offsetis the final value of the channel in the unit of measurement

chosen by the user;

1 Converted with offsetis the converted channel value but without any offsets applied

through reset procedures (manual or by maxrtion in multiaction mode).

Finally, two buttons are available to load and save calibration files, so that it is not necessary to

write the calibration tables manually every time they need to be changedn d

s i @liows to instantly invert the sign of all calibration points if the user wants to change the rule according

to which the channel values are positive or negative

anot her
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The final page of the analog channel interface is dedicated to the alarms configuration:

Settings Calibration Alarms

Limits beyond which an alarm occurs

0 Maximum va lue [N]

0 Minimum value [N]

[ Check activation

Limits beyond which a warning occurs

0 Maximum value [N]

0 Minimum value [N]

[] Check activation

Limits beyond which a message occurs

0 Maximum value [N]

0 Minimum value [N]

[ Check activation

o Ok @ cancel

It is possible to choose a maximum and minimum value (to be expressed in the same unit of
measurement that is written on tHait of measuremertontrol in the first page of this interfaciat act

as thresholds to trigger alarms and warnings.

Input/outputi Digital channelsthe digital input/outputinterfaceprovides two pages, the first

dedicated to the inputs and the second to the outputs:

5.3.2.Digital channels configuration
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N
Digital input Digital output
i Internal name Description On-off
1 L
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 .
10 @
11 )
12 @
7 Digital input and output configuration — x
Digital input Digital output
Internal name Description On-off

1 D01 O
2 D02 |
3 003 O
4 D04 |
5 D05 |
6 D06 |
; O
D O
] Ol
10 O
11 |
2 |

Digital output test mode D

Both inputs and outputs have an internal name
is free to customize; additionally, the inputs have an indicator of the current state (on/off), and the outputs
have a checkbox that can also force theevéduthe field (typically for testing and diagnostics purposes) if

the Digital output test modeption is active.
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5.4. HMI settingssubmenu

HMI settingsi Indicatorg(main interface)opens a window configured to select how many numeric

indicators have tbe displayed in the lower bar and which quantities have to be included insidertieem

number of indicators to display is variable between 1 and 5.

HMI settingsi Indicators (additional interfaceppens a window through which some additional

indicators can be displayed for the same quantities that can also be mapped in-thénoligiators at the

bottom of the TestCenter software interface:

| [ | | [

| Motor position [mm] - Motor speed [mm/s] - Load [N]

Absolute coordinates position

The buttons at the top have the following functions:
g activated, it ensures that thdditional indicator window always remains in the foreground;

= Saves the current indicator configuration to a file, so that it can be retrieved later via the load
function (note: the indicators built into the bottom of the TestCenter window are not included in the

configuration saved via this command);

Loads a previously saved indicator configuration via the save button, and applies it to the
window (note: the indicators integrated at the bottom of the TestCenter window are not included in the

configuration applied via this command);

= Opens the configuration interface of the indicator window:
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7" Indicator grid settings - X
Col
Rows oumns Assign channel Additional elements Other settings
2 d x|[3
Motor position [mm] | Motor speed [mm/s] Load [N]
Select group:
Select the channel:
Absolute coordinates position [mm] v

Select the number of decimal digits:
2

Apply oK Cancel

At the top left, it is possible to choose how many rows (from one to four) and columns (from one
to four) the grid of indicators should consist cigking on one of them colours it blue, and on the right
hand side of the screen it can be configured:

Assign channel Additional elements Other settings

Select group:

Acquisition channcls >

Select the channel:

Absolute coordinates position [mm] ~

Select the number of decimal digits:
2

This tab is used to choose the channel to be mapped in the indicator from all those available, and

the number of decimal digits to be displayed.

Assign channel Additional elements Other settings

Choose additional items to show

Choose element Specify type
Maximum ~| [ontest - W
Choose element Specify type
Maximum v| [ontest S
Choose element Specify type
Maximum v| [ontest o W
Choose element Specify type
Maximum v| [ontest o W

This tab, visible only if the channel configured for the indicator is among the acquisition channels

(i.e. not for quantities referring to global variables or the 'other variables' section), allows you to configure
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up to a maximum of 4 secondary indicators displaying either maximum, minimum, average, range or
amplitude (half of the range)

M ... of the test: the value refers to the current test;

1 ... of the cycle: the value refers to the individual cycle and is reset at the start of a new
cycle;

1 ... since program staup: the value refers to all the time that has elapsed since the

TestCenter software was started;
1 ... of a certain time interval: the value refers to a-gsafigurable time interval.
When an indicator has additional elements configured, it appears as in the following image (bottom
left indicator for position in absolute coordinates):

7 Indicaters grid - X

E_AR &

Motor position [mm] - Motor speed [mm/s] - Load [N] -

T &
Absolute coordinates position - - -
Wt - L -

Assign channel Additional elements Other settings

From this tab, the colour of the indicator text can be configured.

HMI settingsi Languageallows the user to change the language of the program; the TestCenter

software has to be restarted in order to make the language change effective.

HMI settingsi Graphs this window allows the user to configure up to 9 graphs (manual mode

graph + 8 reatime test graphs) that are available for the multiaction test mode (please note that for the
standard test environmernitstraction/compression, creep and fatigu¢he realtime graphs are pre
configured: in fact, th&raphstab on the main tab control is not visible if one of these tests is loaded). The

interface is structured as following:
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5.4.1.Graphs configuration

Number of graphs te display
{each element comesponds to 2 page)

4 -
F) -

1

Selected graph
2 0 (Manual mode graph) v

Graph type
‘Waveform chart (all channels plotted with respect to time) v

3

Select the channels to display on the graph
Losd [N] -
Motor position [mm] v

Analog input 5 - Cells pieza [N] v

o Ok = Apply @ cancel

It is possible to choose how many graphs to display, from 1 to 4, on each of the two windows
available inside th&raphstab if a multiaction test is loaded;

Through this droflown menu the user selects the graph to configure;

The Graph typeis the choice between waveform chagtin which one or more channels are
displayed with respect to time, and»angraph where it is possible to choose a channel for the x
scale and one or more others for the y scale;

This is the menu used to choose the channels to plot on the graph that is currently selected: for

waveform charts it displays the variousiyes channels as shown in this picture:

Select the channels to display on the graph

Load [N] e
Motor position [rmm] ~
Analog input 5 - Cella pieza [N] “

Instead, the configuration menu for angeaph provides also the dragmwn control to choose the

channel for the x scale:
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Select the channel to display on the x-axis

Motor position [rmm] ~

Select the channels to display on the y-axis
Load [N] ~

Up to 10 channels are available for each graph.

In order to delete a channel from a graph, just fidjlak on it and then sele@ielete from array

HMI settingsi Software optionsthe following interface is displayed to configure some options
related to the software behaviour:

5.4.2.Software options configuration

7" Software options configuration — X

General settings Email

D Display the interface to configure the name of every new specimen Enable single specimen mode

D Automatically hide main window when custom HM| is launched Delete empty TDMS files automatically
Automatically hide dedicated interface for multiaction-type tests

D Automatic tree adjustment to ensure current action visibility

D Ask for confirmation to save each TDMS file at test end

05 DHMI varizbles update timeout [s]

D Automatically load the last test protacol used
Automatiallyc load the last test file used

Automatic adaptation of active test protecol when a configuration file is loaded

o Ok =5 Apply @ Cancel

91 Display the interface to configure the name of every new specifrtbis option is active, a popup

interface is displayed every time a new specimen is created within a test procedure in order to set

its name;
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1 Automatically hide main window when custom HMI is launchi&this option is active, the main

TestCenter window is automatically hidden as soon a3yhamic HMlis opened in a multiactien
based test;

1 Automatically hide dedicated interface for nattiontype testsif this option is active and the

current test protocol has a custom floating interface, this is hidden by default;

1 Automatic tree adjustment to ensure current action visibilityhis option is active, while a
multiaction test is running the software automatically adjusts the scrollbar position of the tree with
the test sequence in order to make sure that the current action is always visible;

1 Ask for confirmation to save each TDMS file at test:afithis option is active, when a multiaction

test finishes the user is asked whether the results file has to be saved or not througptetwo
popup message;

1 DHMI variable update timeout [sthis setting only acts on the responsiveness offijieamic

HMI; please refer to the technical support to modify it;

1 Enable single specimen modiis option is valid only for multiactichased tests; if it is activated,

every time a new specimen is added to a test configuration file (except for the first one), the
previous specimen is automatically deleted; however, its results file is preserved;

1 Delete empty TDMS files automaticallyf this option is checked, when a taststoppedhe

software verifies if there are data stored insisi@ DMS results file: if not, the results file msoved
into a temporary M Holdershierarchy (doghat it & movedraway omfthe wa r
standard saving folder, without permanently deleting it);

1 Automatically load the last test protocol uséfdthis option is active, the TestCenter gives an

automatic ANew testo command at startup in ¢

compression, fatigue, multiactioné);

1 Automatically load the last test file savedis option is deactivated #utomatically load the last
test protocol useds off; if this option is activethe TestCenter automatically loads the latest test
file used at startup;

1 Automatic adaptation of active test protocol when a configuration file is lo#tueaption allows

to avoid the necessity of giving a ANew test

from the test type of the file that the user wants to load.

HMI settingsi User profile this command opens the user profiles management window:
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5.4.3.User profile

7" Login and user profiles configuration - X
5,
i
SETUR
42
g
CHANGE
. !
LOGOUT
Username NFO
=
~ b
Password

Active user: Super-admin user

o Ok

Close afterwards

The Ausernamed and fApasswordod fields can be

username is progressively populated, the software filters the available options of twiromenu

according to the letters written; the but % clears everything and allows to see the entire user names list.

The checkbox named ficlose afterwardso sets whet he

a successful login or not.
On the right side of this interface there are some buttons:

Crl

= | |f permitted to the active user, this button opens the user profiles setup page:

User type Last Password RFiDcode  Max nr of wrong Current nr of Automatic User User Creation of a Loadingofan  Modification o -+
password expiry authentications wrong logout timeout  loadedat  loaded at new test existing test file  the loaded tes
update authentications startup logout method parameters 400
Standard user Standard 29/06/22 15.34.40 0 x x x x
Advanced user Standard 20/06/22 11.45.43 0 x x x
Admin user Standard 29/11/22 09.36.49 - 0 - x x x
Stefano Centenaro Custom 30/11/22 11.32.02 10/03/23 11.32.02 3 0 Tmin x x x o
[8
&8
v
b »

All the existing user profiles, both standard and custom (standard = provided by STEP Lab; custom

= created by the users of the software), are displayed in this table, together with all their characteristics and
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per mi ssions, i

corresponding cell; if the cell is blank, the operation is not allowed for that user.

Some significant elements about this table:

f

an

operat.i

1 Password expiry: if the password of a user is configured to expire after a certain moment, when the

user logs in for the first time after the expiration, the software makes it compulsory to change the

password immediately after the login, which is not peead otherwise;

1 RFID code: there is the possibility to assign a RFID code to each user profile in case the system is

equipped to include such a device;

1 Max and current nr of wrong authentications: it is possible to configure a maximum number of

consecutive wrong logins, after which a user profile is automatically locked and requires the

intervention of an administrator to be unlocked: in order to unlacea profile, an administrator

has to open the profile configuration page, type 0 (or any other number lower than the maximum

number of wrong

picture below and press Ok:

aut hentications)

n

7" User profile configuration

Password duration Logout timeout
0 |Days 0 [Days

0 |Hours 0 |Hours

0 |Minutes 0 |Minutes

Password expiry with the configured duration n
No expiry

RFID code assaciated to the user profile

Max number of consecutive wrong logins before locking the profile

Load at startup Load atlogout

25 User profiles cont

figuration

USER PROFILE PERMISSIONS CONFIGURATION
Operation

Program langauge change

Data acquisition configuration

Creation of a new test method

Loading of an existing test file

Modification of the loaded test parameters

Possibility to add/delete action in test sequence

Possibility to enable/disable action in test

DHMI user level

sequence

\\\\\\\\\

EEEEREREEEEEEREEERE

7 Ok

the HAcur

The counter of wrong authentication a profileis automatically reset wheihat user logs in

properly;

1 Automatic logout timeout: if a user profile has this setting configuieds automatically

disconnected in case the specified period elapses without any activity recorded by the software

from the mouse or the keyboard.

4=

‘o | This button creates a new user profile duplicating the one that is selected on the table (it is

required to select a user profile on the table to use this command); when a new user profile is created, it is
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given a temporary password that needs teebeemberednd then changed by the operator; the user name

is also set automatically and can be changed through the user profile configuration window afterwards.

This button deletes the user profile that is currently selected on the table; user profiles

mar ked as standard canot be del eted.

a

o
EDAT

This button opens the user profile configuration window, where system administrators can
setup all the configurations and permissions associated to eagiraffer an alternative option to get to
the samavindow is doubleclicking the row of the desired user profile on the table.

7" User profile configuration - X
Username Translate USER PROFILE PERMISSIONS CONFIGURATION
Utente avanzate D Field Operation Permission
Password duration Logout timeout
9 7 Interface configuration Program langauge change "
0 |Days 0 Days
2 Interface configuration Channels values indicators customization
0 Hours. 0 Hours
b5) Interface configuration Graphs configuration
0 |Minutes 0 Minutes
10 Machine configuration PID tuning
Passward expiry with the configured duration " Machine configuration Load and strain channels configuration
No expiry
12 Machine configuration Position compensation
Password requirements 13 Machine configuration Machine config. page parameters edit
D |Minimum number of characters 12 Machine configuration Data acquisition configuration
[C] ¢ teast one uppercase and ene lowercase ester 15 Machine configuration Motor parsmeters filtering configuration
[ atteast one digi 16 Machine configuration Glabal variables configuration
At least one special character (&, %, +, *...
O C (8 : 17 Machine configuration Math channels configuration
REID code sssociated to the user profile 18 Machine configuration Analog input and output configuration
19 Machine configuration Analog input and output configuration
3 Test configuration Creation of 2 new test method
Max number of consecutive wrang logins before locking the profile
a0 4 Test configuration Loading of an existing test file
5 Test configuration Modification of the loaded test parameters
Current number of consecutive wrong logins
o 3 Test configuration Possibility to add/delete action in test sequence
7 Test configuration Possibility to enable/disable action in test sequence .
Load at startup Load at logout
25 User profiles configuration DHM user level 1|
v
& Ok Cancel

78
e

e | This button opens the window to change the password of the user profile that is selected on

the table(see a more detailed description here below)

e
@ | This button opens the window to change the password of a user profile; if the password has
to match some patrticular requirements (minimum length, special characters, uppercase and lowercase

|l ettersé) they a 9 or Dlindictorevhich states i themawrpasswiort seleced respects
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the requirement or noin general, when changing a password, the new one has to be different from the old

one.

(".il

wsaut | Disconnects the active user profile and loads a profile which can be chosen through the

functionalities of the fAiSetupd button described

i)
2| Opens a readnly windowwhich showsall the characteristics and permissions of the active
user profile.

HMI settingsiAudit trail mode the audit trail function consists of recording all significant events

for the software (configuration and execution of a test, configuration of the software, PID and input/output
channels, etc.) in a local SQL database that resides on the same compirigrthenTestCenter; enabling
or disabling this functionality is only allowed to STEP Lab personnel.

HMI settingsi Languagethis option opens the programme language selection window:

7 Language selection - X
Select the desired language among the available
choices
D == Deutsch
et
I: ': English
Pty
D iﬁi Frangais
D 'W ltaliano
D = Palish
4 Ok @ Cancel

In order for a language change command to take effect, it is mandatory to restart the TestCenter.
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HMI settingsl Units of measurementhis option opens the window for selecting the units used by

the program:

7 Units configuration - x
mm ~ | Position
mmy/s ¥ | Speed °fs ~ | Angular speed
N ~  Force Nm ~ | Torque
s Ok @ Cancel

The quantities for which the default units can be changed are position, velocity, force, angular

velocity and torque.
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Toolsi Monitoring: this commandlisplays a window dedicatedttoe monitoring of some machine

and1 only for Advancedisersor higher profiles softwareparameters: in particular, the indicator called

12t is significant to detect the machine stretge

Tools i Semiauto the usage of this option is reservedAdmin userssince it isdedicated to

debugging and diagnostics.

Toolsi TDMS file managementhis command displays amterface that can be used to reduce the

size of a TDMS file that grew too big:

Select the TOMS file path

D:\Dropbox\STEP LAB\Automaticn\Test Center\HMI\TestCenter_ultimate\DataLog\Saves\AX1\Damper name 2021-05-24_15-09-30_1.tdms

EY Analyse

7905 TOMS file size [kE]
& TDMS _INDEX file size [kE]
30 Groups count

| Manual saving groups elimination

[ Create 2 backup copy of the file

|| Execute

| Operation to perform on the TOMS file

@ Info

Saving groups list

Test info

Warmup

Preload results

Load session 1 Saves-cyclel
Load session 1 Saves-cycle?
Load session 1 Saves-cycle3
Load session 2 Saves-cyclel
Load session 2 Saves-cycleZ
Load session 2 Saves-cycle3
Load session 3 Saves-cyclel
Load session 3 Saves-cycle?
Load session 3 Saves-cycle3
Load session 4 Saves-cyclel
Load session 4 Saves-cycle2
Load session 4 Saves-cycle3
Load session 5 Saves-cyclel
Load session 5 Saves-cycle2
Load session 5 Saves-cycle3
Load session § Saves-cyclel
Load session 6 Saves-cycle2
Load session § Saves-cycled
Load session 7 Saves-cyclel
Load session 7 Saves-cycle2
Load session 7 Saves-cycle3
Load session 8 Saves-cyclel
Load session & Saves-cycleZ
Load session 8 Saves-cycled
Load session 9 Saves-cyclel
Load session 8 Saves-cycle2
Load session 9 Saves-cycle3

Once the desired TDMS file is selected, it is necessary to clickrialysebutton to run the file

analysis procedure that populates the indicators (size of the TDMS file and associated TDMS_INDEX file,
number of groups in the TDMS file) and the group list on the right. At this point it is possible to choose

among the following oprations through the dregiown menu:

1 Manual saving groups eliminatiothe user has to select manually the groups to be eliminated from

the files using the list on theght; multiple selection is supported by holding the CTRL button;

1 Saving groups decimatiothe software automatically decimates the groups according to a certain

percentagepecified by the user; please pay attention to the fact that this procedure is studied for
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fatigue test files (that have hundreds of groups of the same type for the various cycles saved) and
should not be used for multiactitmased tests with lots of groups related to different actions;

9 File defragmentationruns an automatic file optimization procedure that may reduce the time

needed to process the TDMS file if it has become cluttered;

9 File regeneratiorreads all the data in the file, clears the original file and replaces it with another

one where all the data are written at the same time; in this way the access to the file will be as quick

as its size allows to.

TheCreate a backup copy of the fdheckbox is a safety option that is recommendable to prevent
damages due to user mistakes (such as an incorrect selection of the groups to be eliminated) or unpredictable
accidents (a power supply blackout while the procedure is running may corruggthael dite).

Once everything is ready, tl&xecutebutton runs the procedure.

Toolsi Report an issuethis command can be used to generate zip file archives that include

information to be provided to the technical support in case an abnormal behaviour occurs in the testing
system. Please pay attention to the fact that the software only generatesitbeamiph does not send it to

the technical support automatically.

7 Service report generation - X
Type the text of the message to be attached to the report Files and/or folders to attach to the report

A A

v v

The service report gencration autom cludes [n a compressed folder the test
3 Nr. of auto-log files to attach to the service report files currently loaded together with ths software configuration files, a message
that can be written in the de ted fi eventually some additional -hosen

by the T,
Piease pay attention to the fact that, if the sen files or the test files are very large,
€ report cr on operation may take a iot of time.
if the software encounters large files among those that should be included, it asks to
¥ Ok [%] Add file @ cancel the user whether ta confirm the operation or not.

The text control on the left provides the possibility to type a description of the problem that will be
attached to the service report; on the right side there is a list of eventual additional files (pictures of the
machi ne, scr eens hnahuallgipcludet throughctiadd fildbettora finallyy theNr. of
autolog files to attach to the service rep@the number of the latest files to be included among the TDMS

files that are automatically generated by the program for diagnostics puapesesy test end.
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Once all the settings and additional files are ready, by pressin@ktbatton the software starts
generating the service zip archive.

Toolsi Debug modethe usage of this option is reservedddmin usersince it is dedicated to
debugging and diagnostics.

Toolsi Profile processinghis is a software accessory that can be used to format files with random
profiles into other files that can be imported into BrefileTrackingactions of multiaction sequences:

P+ ed
Select file

Original file path

DA\Dropbos|STEP LABUAutomation!Test Center HAMN TstCenter_ultimate\DataL g\ Profes\DT SwisLebensdouertest =3
Gabel_Nick_20170316_Fahet 05.csv

i separater - Transpose

Nr of rows 1o delete at the beginning 1 = e of rows to delete at the end 0

Preview (max 5000 rows displayed)
Zeit 5]
2699

*Geschw, [m/s]" “Beschl
0201171875 0

o
1 :

2 47001
3 T
)
5

6

7

8

1500,00 200000 250000 3000 500, 000, 50000
Number of points

0, Legend  Cursors
LB 0

x| o 0.050318115234375

B4 Zei s s e — e e
oo OSTTTAESE203125 [ Hub (m] " s — 5 o
£ Gesch, fms]* /sl Pl — e I

On the first page the user selects the file to import and the column separator used in it; it is also
possible to delete some rows at the beginning and/or at the end of the files in order to achieve the layout
exemplified in the table of the picture abotlee first row (table header) has to include the channel names
with their units of measurements, and data start from the second row, with one column for each channel.

On the right of the interface a preview graph shows all the data sets of the file.
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Impert file wizard - x

o+ 4
Select channels 'ﬁl

3. Specify the ent for each channel between \
square brad

4. Choose the channels to export \ \

‘ h
Choase the time channel 1 - \ ‘,1_\
|
—— e |
et (o]

\ -
! | '|\l-| ~.. ll l '| " F“"J J‘
ke i

i A lHJ
({1 WiN
4700 4725 4750 4175 4800 4825 4850 4875 4000 4925 4950 4975 5000 5025 5050 5075 5100 5125 51,50 5,75 S200

2. ssign the

i3

<[ |<|< H

\

Legend  Cursors

A [Hub ] ) e — - e o

A "Geschw. (miel" [, e — 5 e

& Beschl. (mis*2]” /s~ Pl e B Lo
Back Cancel Mext

The second page of the procedure is designed to choose the channels to include in the new file and,

above all, the channel that represents time, that is going to be placed in the first column.

Impert file wizard - x
o+ ed
Interpolation
B eerpoiaton
Current frequency [Hz] Desired frequency Frequency unit Time unit
1000 w0 |2 = —
Actualdata (ma 5000 rows displayed) New data (ma 5000 rows displaye)
“Zeit [s]" “Hub [m] “Geschw “Zeit 5] “Hub [m] “Geschw. [1
o 0.000000 0.040073 0.213745 o £.000000 0045073 0213745
1 0001000 0040312 o2 | 1 0000500 0040185 21848
z 0002000 009614 o | |2 001000 [ 23892
3 0.003000 0049865 0.251465 3 £.001500 0045453 0278590
4 0.004000 0050155 oaiss | |4 0002000 0049614 0301758
5 0.006000 0050746 CE ) 0002500 ] [P
& 0007000 010z R 0003000 0asess 0251485
7 0.008000 0081311 oxmwiss | |7 0003500 0050004 0260696
e 0.009000 0051475 ol |8 £.004000 0050155 0289185
s 0011000 0051589 ooszes @ 0005000 0050458 03T
10 | 0072000 0051751 ooe2ee6 |10 0006000 0050746 0301758
1 | 0013000 00517 o008 | 1 £.006500 0050881 0283213
” 0014000 0.051626 -0.07343 n 0.007000 0051022 0278511
1 |0075000 w0542 T 0007500 0081175 0291046
" 0016000 0051135 027661 " £.008000 0051311 0.289185
15| 00im00 0050771 0% 1B 0006500 0051407 0237418
16 | 0012000 0050318 EY T 0003000 0051475 016352
” 0019000 0.049777 -0.54064 ” £.010000 0051588 0.064061
18 | 0020000 0085161 o6l | 18 0011000 0051689 0050293
1 ooz ] osmss W 011500 oS 008853
0 | 00200 0047766 onier | (@ 0012000 0051751 0062866 o
ol |0oz000 [k Er ] 012500 0051734 0006578
2 | o0 0045320 o | &2 0013000 o5t 0050295
) 0025000 0045540 077 a 0013500 0051673 0061644 Logend [HCEmo]
2l 0026000 0044610 -0.93042 4 £.014000 051626 L.075439 .
5 oo wew  |owa | |5 w0 ] o B e ot e PSS e e I
e Pl SO I ostied = DOt " Geschw. (mvs]* Imial s — 5
A [*Beschl. fm/s =2y Im/s2 Pl — 8 o
Back Cancel Net

The third page is dedicated to interpolation: it is not obligatory (unless the native sampling
frequency is not compatible with the acceptable range that goes from the controller clock frequency down
to 1/20 of it), but it is possible to interpolate thgnsils in order to vary the sampling frequency as

exemplified in the picture above. If the checkbox is not selected, the native frequency is preserved.
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In the final page it is possible to choose the path and name of the output file. Once the setup is
completed, the software generates the new file as soon @sahitebutton on the bottormight corner of

the interface is pressed.

Toolsi Recovery archive generatiarecovery archives are zip file that can be used by the program

to restore the configuration files in case the computer is powered off violently, without closing the software
in the appropriate manner. This command manually generates a recovery arbbreasmother automatic

commands are executed by the program periodically.

Toolsi Action change reparthis command generates a txt file with a report related tteite

sequence, that is only useful for debugging and diagnostics.
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