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1. Introduction

BallAX 4 ballistic analysis software is used to acquire and analyze measure-
ment data on firearms, rifles, artillery, bullets and shells with different types of
ammunition and explosive propellants, ensuring accurate ballistic measure-
ments.

BallAX 4 is based on modules of the universal data acquisition software
TranAX 4. Curve displays and hardware settings in the control panel can be
operated in the same way. Measurement data generated in BallAX 4 can be
easily opened in TranAX. On the other hand, measurements from TranAX can
be imported into BallAX.
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Key-Functions

»Quick and easy configuration of many
analog input channels

« Data visualization of entire test series

« Sing Shot and Continues Fire Analysis

- More than 30 scalar functions to calculate
specific parameters

+  Closed vessel Analysis according to TL
1376-0600

«  Target Visualization

» Support of Kistler Charge Amplifiers

+  English and German version

»  Data export to TPC5 and ASCII data format

« Report generator, based on freely editable
MS-Excel templates
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1.1 Main Program Parts

111 Graphical display (Waveform)

The measurement data can be displayed
graphically in the waveforms.

1.1.2 Measurement table

All measured shots are entered in the mea-
surement table and the configured scalar
functions are calculated. Based on the selec-
tion the graphical display is updated with the
corresponding measurement data.

1.1.3 Scalar Table

Scalar Table

Allows individual fields from the measurement

table to be displayed individually or other
scaling functions to be used.

1.1.4 Target

£

Hit pattern evaluation. Calculation and
analysis can be done with the Formula Editor,
additional hardware in the target area will be
necessary.

1.1.5 Control Panel

Configuration of the DAQ settings such as

input range and type, sampling rate, measure-

ment length or trigger settings.

1.1.6 Reference List

The references are the link between the hard-
ware channels and the measurement fork or
waveform displays.
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1.1.7 Header Data

=l

Header data for documenting the measure-
ment.

1.1.8 Formula Editor

Additional data processing or scalar calcula-
tions can be made using the formula editor.

11.9 Measurement Flow Control (MFC)

=
iEl
The measurement flow control allows to pro-
gram a user specific process flow.

1.2 Measuring process
A measurement is started by clicking the

button “Measure” in the Ribbon Tab “Measure-

ment” in BallAX.
Start Measurement

The measurement window is opened, which
shows the actual state.

Measurement

Restored hardware seffings "Empty tpsaaml”

Abort Measurement:

Now BallAX is doing the following:

Restore the hardware settings

If changes are detected in the Control Pan-
el, the user is asked whether they should be
overwritten with the saved settings

Check Hardware Configuration: This
checks whether all references created have
also been assigned to a hardware channel
Configure the charge amplifier (if available)
Start the measurement

Wait on the trigger

Wait on the end of recording

Saves measured data to a TCP5 file
Analysis of the measurement data and
writes values into the measuremenet table
Reset the charge amplifier

Closes the measurement dialog if success-
ful

6 BallAX User Manual Elsys AG



2. License handling

A software activation will be required to use
the full potential and all the function of BallAX.
Without, the software switches to the LE (Light
Edition) mode after a trial period of 30 days.

In the LE mode, no new measurement can be
started and the software runs as viewer for
existing measurements.

For the software activation you need a valid
license key. The activation process can be
done “online” or “offline” If an activation isn't
needed any more on a computer, the key can
be released online.

A standard license can be activated twice.

2.1 License Activation

22

- Elsys.LicenseActivator

Verified publisher: Elsys AG
File erigin: Hard drive on this computer

Show maore details

Cose
Status
R Your foense is expired

After the first start of BallAX, the Window
“BallAX License Activation” appears. The same
dialog can also be started under “Settings >
Activate License”

The activation needs administration rights as
this is done for all users on this computer.

“Online Activation” requires an active Internet
connection from the computer to activate
BallAX. This is the fastest way to activate the
software

“Offline Activation” assumes no active Internet
connection. It will need some email interaction
with Elsys to activate the software.

Elsys AG
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211 Offline Activation
Enter your license code from the manual or the
USB stick to the field “Activation Key'"

To generate a valid "Computer Key" the “Com-
puter ID" must be sent to Elsys Instruments for
the activation.

Please send an Email to info@elsys.ch

It is also possible to just click on the QR code,
this will copy the graphics to the Windows
clipboard, and can be paste it into an Email.

If it is a valid request for a key, the matching
computer key will be sent back per Email and
has to be entered into the filed “Computer Key"

Click the button Activate and BallAX will be
activated to the full version.

2.1.2 Online Activation

Enter your license code from the manual or the
USB stick to the field "Activation Key” and click
on Activate.

BallAX requires an Internet con-

ﬂ nection only for the first online
activation. For further usage of
BallAX, no active Internet connection
is required!

2.2 Release
In case BallAX will be used on several com-

BallAX License Activation

Offine Activation

Actvation Koy G
Computer ID: 79017E71B155

Computer Key:

Please click onto the QR Code on the riht side which wil be copied to the
0 Cipboard. Send the QR Code to Blsys o receive the Computer Key'for Offine
Activation

Note: The QR Cor Computer ID'
Activaton.

Back
Status
& Your license needs activation

BallAX License Activation

Online Activation

Activation Key:

Back
Status
R Youricense is expired

puters, this button can be used to release an L

active BallAX license for usage on another Release

computer. Internet connection is recommend- License

ed; else you will have to contact your local

distribution partner.
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3. Experiments and Experiment Sets

In BallAX the term “Experiment” stands for a measurement project.
An Experiment includes all settings such as hardware configura-
tion, the arrangement of the windows, measurement configuration,
measurement table settings, formulas etc.

BallAX 4.2 - Full Version l EISES ;

wver 420554

Main

Recent Experiments

SingleShots Simulated 2.exp
SingleShots Testl.exp Open Experiment Settings
ClosedVessel_Simulated.exp

SingleShots.exp

New Experiment Open Experiment Set Simulate Shots

Recent Experiment Sets
SingleShots Simulated 2.zip Connected to: | 192.168.0.61:10010 a

Redefine device connectio...
SingleShots Test1.zip

ClosedVessel_Simulated.zip Connection Troubleshooting
SingleShots.zip
ContinuousFire Simulated... Language English [en] -
Close
["] Load last experiment after startup http://www.elsys-instruments.com
3.1 Startup Page
When starting the software, the startup page data
appears on which you can load an experiment expr
and experiment sets or create a new one. D example.exp
If the software should always be started with £ examplezip
the last experiment set used, this can also be Inside of the Experiment, there are the sub
specified here. directories data within the measured traces are
stored. In expr all the calculated traces from the
3.2 Data Structure formula editor are stored.
example.exp The default root path of a new experiment can
For each experiment, a subdirectory will be be changed in the global settings.

created. This usually carries its name plus the
extension “.exp"

Elsys AG BallAX User Manual 9



0 example.aut

j example.ctf

_J example.lay

O example.tps.xml
J Settings.xml

) Snapshot.bmp

An Experiment Set is a Zip file, which includes
all the settings: Layout, hardware settings,
MFC's, formulas, etc..

One Experiment can hold several Experiment
Sets which share the same folder.

3.3 Write protection

In general, when closing BallAX, all changes

in the experiment are stored into the current
Experiment Set. For many applications, it may
be advantageous that these settings are not
changed and no changes in the original Exper-
iment Sets are made.

Write protection is activated. Changes to the
layout and settings can be done, but they are
discarded when closing.

A corresponding dialog warns against the
loss, so that they can still be saved in another
experiment set.

[ ]
—
Write protection is turned off. Upon closing of

BallAX, any changes in the current experiment
set is stored.

Write protection can also be assigned a
password: File - "Set password of current
experiment set”

3.4 Templates

An "Experiment set” can also be stored as a
template. A new experiment can be created
based on a template, whereby the correspond-
ing file structure is created and the template
set is copied.

Flow Control

m Layout Table

Last used Experiments & Layouts

VTH New Experiment...

W/ Open Experiment..

B Beperiment Set Template

; Open BallAX3 Experiment...
[_E Save Experiment As...
@ New Experiment Set..
a Open Experiment Set
@ Save Experiment Set
@ Save Experiment Set As...

B8 Acchive Experiment set
L

%" ") Set password of current experiment set

By o
o
‘ Open Startup Page
o] i

|5 settinas

Templates are stored in the folder “C:\Pro-
gramData\Elsys\BallAX_4.0\ExperimentTem-
plates”

If you want to save the currently loaded exper-
iment as a template, this can be done under
"File - Save Experiment Set as - Experiment
Set Template”

BallAX is installed with a few predefined tem-
plates which make it easier to get started with
the software.

The default root path of the templates can be
adjusted in the global settings.
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4. Main Configuration

Measurement Control

Measurement Settings

Waveform

N

Channel
Assignement

Input
Ranges

Measurement Table

Input Software Filters

Types

Post Processing

Trigger Formula Editor

—
“ File Generation (TPC5)
S

4.1 Overview If an external charge amplifier is used, this is

The first step in BallAX is to configure the mea-  also configured in this dialog.

suring chain. A measuring chain consists of: If each measurement is to be additionally

«  Pressure sensors filtered before evaluation, individual software

« Light barriers filter settings can be assigned to each channel.
Targets If further post-processing actions are required,
Charge amplifiers the data can be further processed using the

» Data acquisition device (DAQ) formula editor before the data is saved in a

«  Software filter definitions TPC5 file.

Post-processing functions
The DAQ hardware is set via the control panel.

Each of these elements is controlled at differ-
ent points in the software.

Channel types such as “pressure channe

"

or

“light barrier” are created in the measurement
settings and assigned to the corresponding
hardware channels of the DAQ. The assign-
ment takes place via the channel name.

Elsys AG BallAX User Manual 1



4.2 Measurement Settings
The Measurement Settings can be found in the
Ribbon bar under Measurement - Settings.

4,21 Channel Assignment

All signals that are to be recorded in BallAX
must be created in the channel assignment
dialog and assigned to a hardware channel of
the measuring device. The channel name must
be unique.

The channel type determines which scalar cal-
culations are possible on a channel when con-
figuring the measurement table. The following
channel types are available for selection:

«  Pressure

« Velocity

= Temperature

«  Any

Charge Amplifier
If an external charge amplifier is used for
the pressure channels, the corresponding

amplifier can be selected from a drop down
list. If no amplifier is visible in the list, a charge
amplifier connection must be first configured
in the global settings by clicking on “Charge
Amplifier Settings” Button or in File - Settings
- Charge Amplifier.

The configuration of the amplifier is done in the
lower part of the dialog.

The sensitivity and scale values are then used
for configuring the connected charge amplifier.

Sensitivity: is taken from the sensor datasheet.
Scale: defines the input range

The Charge Amplifier input range

is calculated based on the fact that
the max. output range of £10V of the
amplifier should be reached:

Range = 10V * Scale

B Measurement Settings

Channel Assignment Mode & Equipment Header Data Plot

Channels

Continuous Fire Target

Add Channel Remove Channel

Charge Amplifier Settings

NI Name Channel Type Charge Amplifier Filter
| |& 1 pChamber 0AT ‘Pressurs [115018 (SN:1234) LP Bessel - 10 kHz - 2. Order
& 2 pBamelvent oA2 ‘Pressure (No Charge Amplifier) LP Bessel - 10 kHz - 2. Order
L@ 3 pMuzzle 0A3 ‘Pressure (No Charge Amplifier) LP Butter - 10 kHz - 2. Order
@& 4 Vstaristop 0A4 ‘Veloclly (No Charge Amplifier) LP Butter - 22 kHz - 2. Order
TO Reference Settings
© Hardware Trigger
() Software Trigger
pChamber Positive 0
Curve Filtering
Formula Select
PZero Calculation
Type Trigger v
Percent[%] 10
Charge Amplifier Sensor
| Filter 10kHz || 1ype
Zeitkonstante  Low ¥ AdapterNo
001
| sensitwvity PO/DA oo Number
Scale 01 bar/v

OK

Cancel

BallAX User Manual
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4.2.2 Software Filter

A software filter can be activated on each
channel. Some filters are already defined. You
can configure additional filters yourself.

4.2.3 TO Reference Settings

The TO Reference Settings configures how the
TO time is determined for T1-T5 time calcula-
tions.

Hardware Trigger

This is the default setting. The time TO corre-
sponds to the trigger time at which the device
was triggered.

T0 = Trigger
|
Software Tl’igger TO Reference Settings
. . (O Hardware Trigger
A pressure channel is used as the trigger chan- et
nel for which the trigger time is not to be used Channel Stope
FiringPin ~ Negative

as the TO reference.

You can now specify a reference channel
under Software Trigger on which the time for
TO is to be searched for. A level and positive or
negative slope direction can be used as search
criteria.

T0 = Trigger
|

Level
V)1

Elsys AG BallAX User Manual



4.2.4 Curve Filtering

If further post-processing of the measure-
ment curves is required, a formula file can
be specified which is processed with each
measurement.

Curve Filtering

Formula SingleShots zip\Formula 1. for

The measurement curve can be accessed in
the formula editor via the reference name. The
result of the calculation is also assigned to the
reference name:

& Page 1 X

] Waveform 1 X - Formula 1.for - Zip (Main) X
1 pChamber = pChamber + 169|

4,2.5 PZero Calculation

Charge signals can have a DC offset error. To

compensate for this in every measurement, the

PZero calculation can be activated. There are

two possible calculation methods for this:

« Trigger: The offset is calculated from
the mean value between the start of the
measurement and the trigger time and
subtracted from the signal.

«  Pmax: The offset is calculated from the
mean value between the start of the mea-
surement and the set percentage value of
Pmax and subtracted from the signal.

This PZero calculation is only applied
to the measurement table and is not
visible in the waveform display or in
calculations in the formula editor.

4.3 Mode & Equipment

4.3.1 Mode

By default, the control of the measurement
flow (configure the hardware, start measure-
ment, post calculation, etc) is predefined in
BallAX. This is called the “Normal Mode" If user
specific process should be followed, this can
be done by either using the MFC or a formula
which executes the corresponding tasks.

MFC

To obtain the same procedure as in the Normal
mode, the following steps are necessary.
Further functions, formulas and processes can
then be supplemented accordingly

Task 1

1 Restore Hardware Settings

Check Hardware Config

Configure Charge Amplifier

Save Files

Analyze Measurement

~N o O = W N

|
|
|
Start Recording l
|
|
|

Reset Charge Amplifier

] Enable Task
Mode
@ Single

() Repeat O Event

None

14 BallAX User Manual
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Formula

As an alternative to the Measurement Flow
Control (MFC), BallAX also offers the possi-
bility of controlling with a formula and also of
supplementing it with certain calculations and
controls.

The formula code itself is executed in the Main
formula. As usual, you can implement your own
functions and formula.

[ Measurement.for - Zip (Main) x|
RestoreHardwareSettings()
CheckHardwareConfig()
ConfigureChargeAmplifier()
StartRecording()
WaitOnEOR()

SaveFiles()

AnalyzeFile()
ResetChargeAmplifier()

nhwNe

0o N

4.3.2 Measuring Equipment

BallAX has built in some hardware specific
AddOn’s which bust be enabled in this settings
for being visible in the software.

{n Measurement Settings

Channel Assignment Mode & Equipment Header Data Plot  Continuous F
Mode Normal

Measuring Equipment

@ obaa

(Jean

E] Acoustic Target
() camera Target

OK Cancel

4.4 Header Data

Header data are freely definable fields which
can be used for test reports. Under “Settings
—>Header Data’, the fields can be defined and
the positioning in the display can be set.

The following text field types are available:
Text
Date
List of participants

. Shot No.

Shot number will be increment automatically,
the list of participants can be edited by double
clicking on this filed.

Each element has to be defined first, after-
wards it can be located for visualization. Each
element has a variable name and its contend.
The variable name can be used for creating
excel based protocols.

+ Measurement Settings - o x

Channel Assignmert  Header Data Plot  Continuous Fire  Target

| Add Blement =]

Text

Date

List of participants
Shot No.

Edt Header Layout

ow el

Elsys AG
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Example of a possible configuration:

B Measurement Settings (] >

Channel Assignment HeaderData Plot  Continuous Fire  Target

John Doe; R&D: Hardware Engineer
Jane Doe: Test; Test Manager

Double click into the texdfield to opes I Eieatter Iyoit . o x

| Temperature ~ | | Device v | | Attendees v/l
Shot No | [ None | | None ~|f
_None =T vm v_
None | [None <] [Nene =
Cancel
Edt Header Layout -I

0K Cancel

The final header looks like this:

Header Data

Date: 11.01.2017 Protcol Nr.: 20170111a LotNr: 815-F
Temperature: 21°C Device: TestBarrel 815-B Attendees: John Doe; RD:
Hardware Engineer

Jane Doe: Test. TestManager

Shot No: 12

16 BallAX User Manual Elsys AG



4.5 Plot Settings

Several settings can be made in the plot set-
tings which relate to the signal display in the
plot window.

4.5.1 X-Axis full View:

A much larger time window is often recorded
than is actually required for the evaluation.
This setting is used to set the desired display

period, which is taken into account when "Full
Scale” is pressed in the measurement ribbon.

Measurement Layout Measuremen

o
g Wl
Settings Header Full Start Measurement
Settings  Scale

Measurement

This setting only relates to the display and not

to calculations.

n Measurement Settings

4.5.2 Interval between

If several shots are selected in the measure-
ment table, they are drawn with a certain
offset in the Y-axis so that the curves are better
separated from each other. This offset can be
set individually for the pressure and velocity
curves.

- O X

Channel Assignment Mode & Equipment Header Data Flot Continuous Fire  Target

X-Axis full view, from TO+ -2 ms, to TO+ 30 ms
Interval between pressure curves in multi-curve graphics 55 bar
Interval between velocity curves in multi-curve graphics 10 v

(] Separate continuous fire into single blocks

Elsys AG BallAX User Manual



4,6 Continuous Fire

4.6.1 Separation of continuous fire

The measurement curve of a continuous fire
measurement contains the pressure curves of
several shots one after each other. In order to
analyze each shot separately, the shots have to
be separated with some certain criteria. This is
done by defining a level for a pressure curve or
an arbitrary channel. By setting the parame-
ter pretrigger the zero-point t = 0 is brought
forward.

Example: The level is set to a pressure of 500
bar on the Pmax channel. The pretrigger is

set to 2ms. Each shot is separated in the way
that the time axis starts with t=0 2ms from the
point, where the pressure exceeds 500 bar.

Channel Assignment  Header Data  Continuous Fire
Separation of continuous fire

Enable Continuous Fire

Type Trigger R
Channel T0 ~
Comparator Positive ~
Dead time lCl ms
Max. count of shats 0 o

Continuous fire recording time assistant
Number of shots FIE

Minimally expected cadence Shots/Minute
Required recording duration ms
Actual setting in TranAX 2097.152| ms

4.6.2 Recording Time Assistant

If number of shots is 1, the program expects a
single shot measurement.

If the number of shots is greater than 1, the
recording time assistant helps to calculate the
required recording time for BallAX. With the
expected cadence and the number of shots the
minimally required recording time is calculat-
ed, in order to be able to record all shots. The
current recording time set in BallAX is also
displayed and high-lighted in red, if the time is
too short.

To change the recording time in BallAX follow
the steps below:
Change the block size and/or the sample
rate in the Control Panel.
Save the system configuration (save Exper-
iment Set)
Recheck the new settings with the record-
ing time assistant.

18 BallAX User Manual
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4.6.3 Scalar Function Cad

There are specific functions for continuous fire

in the scalar table. The Cad function calculates
the shot cadence, with two different calculation
types to choose from:

= Analysis type Level:
A specific channel and level is defined.
The times when the level is exceeded are
used as a base to calculate the mean time
between the shots and the cadence.

= Analysis type V-Signal:
The first of the two V-Signals is taken as a
base to calculate the mean time be-tween
the shots as well as the cadence.

Measurement Settings
4.7 Target e 9
Target data can be visualised Wlth the built-in Channel Assignment Mode & Equipment HeaderData Plot  Contin
Target display. Additional hardware like an XNV ambla xTarget
optical or acoustical target will be necessary Y-Variable yTarget
to measure the target data. The calculation of Dfeﬁn; melvariab\exandywhich is used by the target. This two variables
. . of a formula

the coordinates can be done with the Formula

; ress Acoustic Targe
Edit Address Acoustic Target

Itor.

xTarget = CalcPositionX(xSignal)
yTarget = CalcPositionY(ySignal)

The two functions CalcPostitionX() und Cal-
cPostitionY() must be created and parameter-

Target

Elsys AG BallAX User Manual 19



5. Control Panel

The Control Panel is one of the core components of BallAX. It is used

to configure the connected DAQ modules and devices. It enables the
individual configuration of each channel of the system and settings such
as recording mode, sampling rate, block size, trigger settings or signal

scaling.

Control Panel

8 x

The upper section of the control panel contains
a list of all channels and its configuration.

Within this list one or multiple channels can

be selected and their settings modified in the
section below.

To select multiple channels, press and hold the
left mouse button and move over the channels
which should be changed. This works in every
column except the first two.

Please note the first to columns (“Ch!" and
“Name") are used to drag & drop the selected
channels into a Waveform.

A right click on the header of the table with the
channels allows to enable or disable each row,
reset the hardware settings to default values
and arrange all the columns.

Channel settings can be copied from one
channel to another with Ctrl-C and Ctrl-V.

Control Panel - Empty.tpsxml
Ch  MName Mode Coupl Range Offset  InputRange Fiter
Bl = Device: FE329991 (192.168.0.34:10010) 5258 GB
Aeé . Al Al | SE DCIM| 10 50 5.5V 0if
A¢ W A2 | A2 | SE [ocIM| 10 | 50 | 5.5V oif
D6 [ #3 | 43| sE [pCIM| 10 50 5.5V it
P> Wl A4 | A4 | SE[DCTM| 10| 50| 5.5V 0if
P& [ & | 81| SE [DCIM| 10 50 5.5V it
[ T T T (R 11 1 L S B~ & v A
<
el @ Main  Input Ampliier  Trigger Marker ChannelDescription
Mode Coupiing Input Range Physical Scaling
g Oon pciM | Rene @Fca [1 |
[ @ Single Ended oy .
View O Diftersntis Ottset O Sersiidy 1
ifferentisl —
Homal 500%2]w| Contant [0
[ towest -

Trigger Mode

+Slope
+Slope
+Slope
+Slope
+Slope

Chn

Link

OR
OR
oR
OR
oR

no

Setto1

Scale Designer

Level Hyst. Factor

o esv |1 0
iv | osv | 1 i
o oasv | 1 0
iv | osv 1 (i
v 0sv 1 0
P T n

Physical Input Fange ~ Fier

Low Pass |OFF
5.5V
Charnel Name: Averaging

Constant Sensiiviy, Phys, Rang

~

nodn i
nola oo

O o O 148t @ 16Bit

05 N4 N3 N2 01 nn
Arrange columns 5]
- Reset Hardware Settings
Offset lcon
52@ Caolor

20
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5.1 Device Manager

When starting the software for the first time
or if the IP address of the TraNET device has
changed, a connection must first be estab-
lished with the device.

To search for devices, click on the blue “Devic-
es” bar in the Control Panel.

‘—_
The Device Manager then appears and lists

all devices found in the network. If the device
does not appear, you can try to enter the IP
address of the device manually. If this does

not work, consult the device manual regarding
network troubleshooting.

The connection can also be created
directly from the start screen. It is
recommended that the connection
is created before an experiment is
loaded, as otherwise the hardware
settings will not be loaded.

hittp://vewew.elsys-instruments.co
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5.2 DAQ Operation Modes
There are four different operation modes in
which the data acquisition instrument can be
used.

5.2.1 Scope

In Scope mode the device runs like an Oscillo-
scope. Incoming data from the ADC are written
into the on-board memory until a trigger con-
dition occurs. After the trigger condition, the
measurement continuous until the post-trigger
time is over and stops. The length of the mea-
surement is limited by the maximum memory
available on the TPCE board.

Scope Parameters:

« Auto Trigger: If no trigger event occurs
BallAX will trigger automatically

+ Single Shot: Only one shot will be displayed
and the measurement will not be continued
Sample Rate: Acquisiton speed, max speed
depends on the installed DAQ board

+  Block Size: 1k up to 128 MS per channel,
defines the length of the measurement and
is limited by the available memory on the
DAQ card

« Trigger Delay: specifies the amount of pre-
and posttrigger time of the set block length

Normally used settings for ballistic applica-

tion is Scope, Auto Trigger off, Single Shot
on!

Main  Input Amplifier Trigger Marker Channel-Description

5.2.2 Multi Block

Multi-Block Mode works like the Scope mode
but with the addition that the available on-
board memory is split up in several blocks. On
each trigger, a new part of the memory is used.
This way, the on-board memory can be used
more effective than in the Scope mode. The
maximum number of blocks is limited by the
block size and the available memory.

Multi Block Parameters:
Number of Blocks
Block Size

- Trigger Delay

Operation Mode Sample Rate Trigger Delay Pretrigger Time Base

Scope v TMH: 3w 25% &~ oooms (Jppssync L1 nternal -

[ Auto Trigger b lus
Block Size

Single Shot

8 sng 256 kS ﬂ Armed / SyncOut

26214 ms - Armed Sig.
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The illustrations on this pages describes the
measurement principles in the scope and
multi-block mode.

Immediately after measurement start, the DAQ
module begins to fill the on-board memory
with values digitized by the ADC.

From this point on, the oldest data will be
overwritten by new data.

If a trigger event occurs, the post-trigger
counter is starting until it reaches the defined
post-trigger time and the acquisition is
stopped.

In multi-block mode, the acquisition is started
again for the next block in the next section of

the memory while the computer has access to
read the previous block.

WMemory

ADC

WMemory

-—

PN

ADC

Memory

-

AVA SN

WMemory

WMemory

-
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5.2.3 Continuous

In the Continuous mode incoming data from
the ADC's are buffered on the on-board
memory an then transfered immediately to the
built-in hard disk of the device. The maximum
recording length is only limited by the hard
disk size. The amount of data produced per
second depend on the used sampling rate and
the number of activated channels. If the data
rate is higher than the PCle interface or the
hard-disk write throughput, some data from
the on-board buffer get lost.

Parameters:

Sample Rate

Stop Trigger: The acquisition will stop when
a trigger event occurs. Additionally, a trailer
length must be set. The measurement will
then run after the trigger event for a pre-
defined period. The trigger settings are set
in the Trigger tab. If not set, the acquisition
must be stopped manually (or by a formula
or MFC).

Trailer: post-trigger time if the stop trigger
is activated.

Limit Rec. Size: The acquisition will stop
after a predefined time limit. The Maximum
Record Length depends on the free hard
disc capacity. If the disc capacity is exceed-
ed, no more data will be recorded and the
recording is stopped.

Bufter Memory

PC -—

SR VAVAS

Main  Input Amplifier Trigger Marker Channel-Description
Operation Mode Sample Rate Trailer Max. Rec. Length
Continuous v 1 MHz — 4 :‘J 10 MS i‘ﬂ
4 1us 10s
(] Stop Trigger & Limit Rec_ Size
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5.3 ECR Operation Mode limits with the Holdoff function. In Block Mode
on the other hand, the blocks are strictly se-
quential data acquisitions with a gap between
ﬂ The ECR mode is an optional feature! blocks.

In the ECR mode the block size is determined
The ECR mode allows targeted acquisition explicitly by pre- and post-trigger settings. As
of cyclic or sporadically arising events. This with the multi block mode you also can set the
implies that the registration of measuring data maximum number of blocks that will be re-
only occurs if certain signal conditions (trigger, ~ corded. Furthermore, there is a Retrigger (RT)

time window, repetitions, etc.) are fulfilled. marker in the illustration below the settings
Thus, many unwanted and unneeded signal or a Holdoff (HO) marker shown, depending
data will not be stored. on the settings made in the ECR tab. There

are two different ECR modes, the single and
Nevertheless, it can be guaranteed that no multi-channel mode. Both modes support a
dead times arise and therefore no events will Dual mode option.

be lost. This even applies if many channels at
maximum sample rate have to be supervised

over a long period of time. Since each channel ﬂ If the trigger conditions are set very
possesses its own signal buffer (up to 64M uncritically, then in ECR Mode the
samples), only the average number of events CPU could easily be overloaded by
per second may not exceed a certain value. fast periodically signals. The CPU
This value depends on the adjustable block might seem to be blocked.

length per event and furthermore it is defined
by the maximum possible transfer rate to the
hard disk (approx. 200M samples per second,
depending upon CPU/Disk systems).

Compared to the block mode, with
ECR mode it is guaranteed to have no
dead times between adjacent blocks.
Note that, if in block mode a trigger
event occurs at the end of the block,
the event might not be recorded.

In the ECR-mode it is guaranteed that there is
no dead-time between adjacent blocks. The
overlapping data-area depends on the event-
rate and it can be controlled within certain

Main  Input Amplifier Trigger Marker Channel-Description

Operation Mode Sample Rate Pre Trigger Post Trigger Trailer Max Rec. Length

ECRMutiCh Mz 3~ ks Alv oks Alv Holdoff v ks Alv 20Ms 2|
(@ Dual Mode Slus 1ms oms 1s 5556h
Max. Nbr of BI. Dual Dvisor Block Length  10kS 10ms
10 A -1000 #{v| ECRAssociations T ks 2lv] @ AsoStopDual (8 Limit Rec. Size

% 1kHz 4 6ms
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5.3.1 Basic Sequence

The ECR mode runs as follows: The digitalized
signal will be stored to the on-board memory
which acts as a ring buffer.

ADC

As soon as the trigger is released, a block of
samples will be read from the ring buffer and
will be saved to the hard disk.

Block 1

If a new trigger event within the actual block
occurs, a new overlapping block will be saved.

Block1 Block 2

If the ring buffer is full, the oldest measurement
data will be overwritten with new incoming
data. Usually, the overwritten data would be
transferred to the hard disk before this hap-
pens. If too many events occur in a period of
time, the ring buffer may overflow. TranAX will
display a message according to the status.

Block 3

After the predefined number of saved blocks
is reached (in this example 3), the recording
stops.

5.3.2 Single vs Multi-Channel Mode

The ECR multi-channel and single-channel
modes differ in the way the triggers are pro-
cessed. In multi-channel mode, each channel
also triggers the other active channels. In
terms of function, this is the same as in scope
and multi-block mode.

In ECR Single Channel, each channel triggers
only the channel by itslefs. If you still want to
connect individual channels to the trigger log-
ic, this can be done via the ECR associations.

To associate a channel, press the button ,ECR
Associations" and a window as shown below
will appear:

ECR Associations m} X
Device
127.0.0.1:10030 ~
Inputs

‘ In..  Associated Channels A
|42

|43

|44 v

Not Associated Associated

e A 2
81 S
82
83 €
| e v
Cancel

Simply select the desired input channel from
the Input-field, choose not yet associated
channels and press the right arrow.

5.3.3 Dual mode

An other feature of ECR is the “Dual Mode” It
allows to store a continuous measurement at a
slower sampling rate than the captured blocks.
For example fast transient can be captured at
10 MS/s by the triggered blocks while storing
slower signals at 100 kHz over a long period

of time.
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5.3.4 ECR Trigger option

The Trigger option Normal, Retrigger and
Holdoff controls the overlapping of multi blocks
and can help to prevent multi-event generation
on bouncing signals.

Normal: Any detected trigger condition will
generate a new block

AL\~ —
V6V S i b Wil B U A WS N Sl W
_—

Signal example

Block 1
PN o Normal

Recognised
- Trigger Event

o lgnored
"~ Trigger Event

:%aock 4

Holdoff: you instruct the software to ignore all
additional trigger events until to the Holdoff
marker HO.

W%cm A —— HOId—Off
T [ ' o : : 2

' |¢ \ Block 2 ."Block3 fon | / |
A
P : 4

qroas

Retrigger: In this mode, the block is extended
by a defined additional time with each trigger
that occurs within a certain time. However, as
soon as the maximum block length is reached,
the block is nevertheless completed and an-
other trigger event will generate a new block.

A~ Mox. BiLength! i
i B Retrigger

Block 2 T i
N\ A |
SRR\ ARV AR &= ke S
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5.4 Channel Configuration

5.4.1 Input Configuration

The input configuration of the measurement
channel has a significant influence on correct
and accurate measurement results. The
possible settings depend on the measure-
ment hardware used. Depending on the type
of measuring card, additional setting options
are available. Unless otherwise specified, the
settings here always apply per channel.

Main  Input Amplifier  Trigger Marker Channel-Desc
tMode Coupling Input R ange
O o DCiM | Fenee
@ Single Ended 1Y e
O Diftersrtia Offst

04>
7 Invert
Mode:

Single Ended: default setting

« Differential: Two neighboring channels are
combined to form a differential channel. (for
differential DAQ cards, each channel can
be set to differential as these inputs have a
+ and - Input BNC.
Off: the channel is turn off an no data are
acquired. Always switch off all unnecessary
channels to avoid producing unnecessary
data, especially in Continuous mode.

Single Ended
Measurement N
1 @
Ch1
Differential g:)z
Measurement
Ch3
Ch4
= ()

S

Single Ended boards have one BNC connector
per channel where the outside shielding is
connected to chassis/protective Ground.

Two neighboring channel can be configured
per software as differential input stage. In this
case the signal must be connected as shown
above.

Single Ended
Measurement

NN

Ch1+

®

Source

o
B
N
+

aQ
s
nN

10)

Differential
Measurement

O}
©

Ch3+

)

Ch3-

= (5]

s

Differential boards have two BNC connector
per channel where the outside shielding is
connected to chassis/protective Ground.

®

h
Source

o)
E
>
3

{0)

o)
B
IS

C§

Single ended measurement can be performed
by just using the + input of the BNC pair
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Coupllng

DC, AC or ICP/IEPE (Integrated Current
Power for Piezo sensors), Charge.

For the modules 120MS and 240MS
modules, the input impedance can be set
to 50Q2. For all other modules, this value is
set to IMQ.

For TraNET 408 DP, the current for the IEPE
power source can be configured from 4 to
20 mA.

Input Range:

The input range must be set as close to the
maxim input signal level for having best
signal to noise ratio and ADC resolution.
The input range is either in Volt or in pC.
An offset can be set for the voltage inputs
for having unsymmetric input ranges. (e.g.
10V with 50% means from -5V to +5V, 10
Range with 20% means from -2V to +8V)

Physical Scaling:

Depending on the connected sensors, the
measured value can be converted to its sciiplion

defined value. Either by using a Factor and Fhysicalesing PhysicalInput Range
a constant or Sensitivity and a constant. © Facta seltel 5.5V
Please note the that Sensitivity is 1/Factor © Senstivy 1 E

and vice versa. Unit can be entered as a Corsrt 0] Channel Name
text or selected with the dropdown menu. tnit geaslDesonell || [aa

In case of neither Factor nor Sensitivity is
given use the Scale Designer to calculate
these values

Physical Input Range: Overview of the pos-
sible measurement range with the actual
used settings

Scale Designer: To set scale and factor
from two reference points,

Channel Name:

Text field for giving a name to a channel.
This name will be used in the Meaurement
settings for configuring the measurement
chain (charge amplifier, software filtering,
etc.)
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Filter:
Allows to set a Low Pass Filter 1t order: Off, ~ Filter
100kHz, IMHz Low Pass | OFF ~
With an option built-in Anti-Aliasing filter,
more frequencies will be available

5.4.2 Averaging Aveisgng .

The ADC of a Elsys DAQ module always runs O ot O 1481t @ 16Bi

with its maximum possible sample rate. If the

used sample rate is less than the maximum

rate, then the excess samples will be averaged.

This process is reducing dramatically the noise

at lower sample rates. At sample rates lower

than % off the maximum sample rate, this way

two additional bit will be added for having a 16

bit ADC resolution.

In 16 bit mode, no digital marker bit can be
used as they share the same bit in the data
stream.

n The parameter “Averaging” will be
set for all channels within a module.

In some cases, averaging should not
A be used, e.g. for under sampling
(sampling with a lower frequency
then the measured signal). In this
case, averaging has to be set to “off"
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5.4.3 Markers (Digital Inputs)
(this is an optional feature)

Ch. Mame Mode Cowpl Pange Offsel  InputFlange  Filer
Bl B Device: Tped (127.001:10010) 17022 GB
Elé W 4 | & | se [pciM] 10 | s 5.5V off
[ | .
| -
W o 2| sE oo 10 | % 5.5¢ off
BHé& [] # | 43| sE |pciM| 10 | 50 55V off
@ @  Man  Inputhmpifier Trigger Maker ChannelDescripion

Marker Name Trigger Mode
L Clinvert [ Postive Slope
[ | O Negative Slope: Time
Vigw [ Pulse Width :‘

Normal

Every data acquisition channel has two digital
inputs called Markers. Marker signals are dig-
ital signals with values 0 or 1 and they can be
displayed in the dedicated Marker Waveform

Display

In the Tab "Marker’; the name of each Marker
Input can be changed, per default they are
called M1 and M2 for each channel.

With the check box "Invert” the signals can be
inverted. E.g. in combination with an opto-cou-
pler, default signal is On = 5V = 1. In this case,
this should be visualized as status Off = OV =
0, this means Off, so the signal can be inverted
to visualize it more understandable.

Marker inversion will be marked
with a "\" (Backslash) at the end of
the name. "M1\" means the inverted
Marker 1.

In case the TPCX/TPCPE digitizer
module is set to 16-bit mode, there
are no Markers (digital inputs)
available.

These settings are always visible in
the Control Panel, even when there is
no Marker option installed.

The corresponding analog channel
must be switched ON (tab “Input
Amplifier” in the Control Panel) to
record the Marker signals.

Trigger settings for Markers

Each Marker input can be used for triggering
measurements. It is possible to trigger on a
Positive Slope, Negative slope or a combina-
tion from both.

For some customized applications on modules,

Pulse Width Trigger can be selected.

Ch Name Mode Coupl Range Offsst Input Fiange
B = Devies: Tped (127.00.1:10010) 170.21 GB
B¢ W A1 | 41| sE DO 10 | 50 5.5y off
[ 1
2 | +Slope
W 42 22| sE DoiM| o | oS0 5.5y off
O] #3 | 43| s DCw| 10 | 80 5.5y oif
Mah  Input Ampifier Trigger Marker Channel Desciiption
Marker Name Trigger Mode:
» Dt Bl Pesis Sge
[ Negative Slope~ Time
View [ Puise Width :‘

Nomal

Filer i

The settings for the calculation must
be made before the data capture
starts.
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5.5 Trigger

5.5.1 General Information
Each channel can be used as a trigger source.
If the trigger is activated on several channels,

the first trigger detected triggers the recording.

A distinction is made between the standard
triggers and the advanced triggers. The
advanced triggers are optional and must be
purchased separately and activated on the
measuring card.

Trigger levels can be defined either in the
scaled physical unit or in the effective input
voltage (or charge for charge inputs). It is
recommended to set the trigger level in the
physical unit (default)

5.5.2 Pre- and Post-Trigger

For all triggered measuring modes, the pre-
and post-trigger time can be set relative to the
trigger time. This setting always applies to all
channels and cannot be set individually for
each channel.

These trigger delays (-% for pre; +% for post)
are defined in terms of percent of the total
block period. The hardware allows a trigger

Trigger delay

”/:\ -100 % (Pretrigger)
[— V

AN A 2o
[Tvy

. AL
LV V]
A /\ N I\ +100 % (Posttrigger
VI T
A /\\/ :I +200 % (Posttrigger
Lv>-T

Trigger delay (trailer) in Continuous mode:
There is no pre/post trigger in Continuous
mode. In this mode the stop trigger and trailer
are utilized. The stop trigger is used to deter-
mine the end of the measurement i.e. data ac-
quisition stops at trigger. However, sometimes
it is required that the measurement continues
for a predetermined time after the stop trigger
- this is called the trailer. The trailer is defined
in number of samples after stop trigger. The
TPCX/TPCE hardware allows settings from 0
(no trailer) to 16 MSamples. This option is also
included in the ECR dual mode.

VAN /\_Q\ A

delay between -100% and +200%. ~ \YJ
Trailer
Main  InputAmplfier  Trigger Marker Channel-Description
Unit Ext. Trigger
Enable [ Irput Multiplier &1 % 43 Comparator  Level[v] 777 O Valt oif -
[ ND Link Store Product ez Fhys.Uniz Const! | L7 20P% @ Phys Uit
Trigger Mode HystaresisAlV] LAMN-Trigger
Slope ~ :I :I m: [1 Generate Trigger
[ Receive Trigger
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5.5.3 Standard Trigger

The following trigger types can be set on any
analogue channel. On the illustration, “L" is
the trigger level and “H" the configurable
hysteresis level.

The hysteresis is required to trigger on the
correct edge in the event of noisy signals.

It should therefore never be set to 0. 1% of
the input range is often a good value for the
hysteresis.

Slope Trigger

With the slope trigger settings, you can select
the positive, negative or both slopes of the
trigger signal. A trigger will be generated when
the hysteresis level has been passed and sub-
sequently the slope level has been reached.

WL
"" D ! 'n' lﬁE " _Slope
L
+ Slope

Window Trigger

Selecting the "window in” trigger, triggering
occurs when the signal enters the window.
With the "window out” trigger, triggering
occurs when the signal leaves the window. It
does not matter whether this happens at the
lower or upper limit.

LA
LE

Window in

Window out

5.5.4 External Trigger

In addition, each device has an external trigger
input available (TTL). Triggering can be en-
abled or inhibited using a second external in-
put (TTL) called disarms. For more information
about the pin layout of the external digital 1/0
connector please see the hardware manual.

5.5.5 Advanced Triggers
All of the following trigger settings are only
available with the Advance Trigger option.

Pulse > Time

As soon as a positive or negative pulse is
recognized, a trigger is generated if the pulse
width is greater than the specified time,
respectively if the signal doesn't reach the hys-
teresis level within the defined time domain.
Please note: To determine the end of a pulse

it must be considered to set the trigger hys-
teresis.

+ Pulse >t

- Pulse > t

Pulse < Time
A trigger is generated as soon as a pulse width
is smaller than the specified time.

+ Pulse < t

- Pulse < t

Elsys AG
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Period > Time

A trigger is generated if the period is greater
than the defined time. Also, the hysteresis
will be considered to detect level crossing of
periods. The hysteresis allows suppression of
illegal periods (e.g. high frequency noise).

+ Period > t

- Period > t

Period < Time
A trigger is generated as soon as a period
width is smaller than the specified time.

AL
L IVYA Y

Slew rate

With the slew rate trigger you can generate
triggers on specified positive or negative slew
rates. It's mainly used to detect fast parasites
or spikes on slower periodic signals. It actually
works like a trigger generator's low frequency
suppression.

The slew rate has to be defined by Delta
Samples (Delta times) and Delta-Y (Delta
amplitude). Delta-Y should be set to a value at
least twice the expected noise on the signal.
The Delta-Time parameter is limited to 1024
samples. The resulting slew rate value can be
examined in the column Trigger Mode of the
channel list in the Control Panel.

+ Period < t

- Period < t

= + Slew rate

- Slew rate

+
= — + Slew rate

T T

Pulse inside t1.. t2

Triggering will take place, when a pulse length
is detected which is longer than t1 but shorter
than t2.
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Pulse outside t1.. t2

Triggering will take place, when a pulse
appears outside the time limits t1 and t2. This
means that the pulse width has to be shorter
than t1 or longer than t2 to meet the trigger

condition (pulse width < t1 or pulse width > t2).

Delay > t

This trigger mode uses the signals of channel 1
and 3 (respectively 2 and 4). It captures when
the time between trigger condition of channel
1 and the condition of channel 3 is longer
than the pre-set time t. In this case, the system
generates a trigger.

In addition to the time t, the comparator set-
tings (edge, level, and hysteresis) for the two
channels 1and 3 must be set.

For this trigger mode, channel 1and
3 as well as channel 2 and 4 are
combined. Other combinations of
channels are not possible.

Delay < t

A trigger is signaled, when the delay is shorter
than the time t. In addition to the time t, the
comparator settings for the channels 1and 3
(respectively 2 and 4) can be set individually
(Level, Hysteresis, Slope).

Delay inside t1.. 12

This trigger mode uses the signals of channel 1
and 3 (respectively 2 and 4). It captures when
the Time between trigger condition of chan-
nel 1 and the condition of channel 3 is within
the pre-set time limits t1 and t2. In this case,
the system generates a trigger.

In addition to the times t1 and t2, the compara-
tor settings (edge, level, and hysteresis) for the
two channels 1and 3 must be set.

Delay outside t1.. t2

This trigger mode uses the signals of channel 1
and 3 (respectively 2 and 4). It captures when
the Time between trigger condition of chan-
nel 1and the condition of channel 3 is outside
the pre-set time limits t1 and t2. In this case,
the system generates a trigger.

In addition to the times t1 and t2, the compara-
tor settings (edge, level, and hysteresis) for the
two channels 1and 3 must be set.

Period inside t1.. t2

A trigger event is caused when the period is
within the pre-set time limits t1 and t2.

[ Main [ Input Amplfier | Trigger | Physical Unit [ ChannekDescription|
Enable [ Inout Muliier A1 543

Comparatar Level [V]

S C
Trigger Made: Time t1 [Samples] Time 2 [Samples] Hysterecis 1]

1, 800w Y 1dms

Period outside t1.. t2
A trigger event is caused when the period is
outside the pre-set time limits t1 and t2.

| Main | Input Ampliier | Trigger | Physical Urit | Channet Deseintion|
Enable [ Input Mukiplisr #1243

Comparator Level [V]

Trigger Mode Time 11 [Samples] Time 12 [Samples] "
3 a ] _ Hystoresis V]
ans o] 1o 2] | 07T
t, 800w 4 Ldms ik, o

5.5.6 Input Multiplier

The function Input Multiplier multiplies the
currently digitized signals of two channels (e.g.
Aland A3 or A2 and A4). The resulting signal
(a product) will then be passed to the trigger
discriminator instead of the original signal from
channel A1 resp. A2, on which the module

will trigger. The range and resolution of the
products depend on the settings (range, offset,
physical scaling factor and physical unit) of the
two channels.
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The full range and full resolution can only
be exhausted to half. This will be the case

if both channels are set to 0% or 100%. The
multiplied product curve will then have a range
from 0 to +Max or to -Max. There will never be
a multiplied product in a range form -Max to
+Max. Having the offsets set to 50%, only
one fourth of the maximum possible resolu-
tion is achieved.

Note that the hardware multiplier
doesn't take the constant of the
Physical Scaling into account. It
should therefore be set to 0 for both
channels.

The checkbox “Store product” only visible
when “Input Multiplier” is activated will replace
the recording of one channel (e.g. A1) with the
result of the multiplied two channels. The sec-
ond channel (e.g. A3) will contain the normal
recording (unchanged).

The amplitude resolution of the product signal
is also 14-bit resp. 16-bit. If the original signals
don't use the full dynamic range of the ampli-
fier and the ADC, the resolution of the output
signal can be strongly minimized. It's recom-
mended to choose for both signals, measure-
ment ranges that optimize the dynamic range
of the input stages.

5.5.7 AND Link (logic AND operation)
By default, all active trigger sources are com-
bined in an OR-logic. This means, any enabled
trigger source can trigger all the channels
simultaneously of a TraNET instrument or a
TraNET system synchronized with SyncLink.
In cases where AND-logic is required, all
trigger sources of a 4-ch or 8-ch DAQ module,
e.g. A1 - A8, can be combined in an AND-logic.
Therefore, the AND Link needs to be activated
on those channels of a module that need to
form the desired AND combination.

The AND-logic trigger allows to combine all
trigger modes, including the AND Link dedi-

cated State trigger mode, across all channels
of one module. This enables the user to trigger
on complex signals.

State

If AND Link is activated, the trigger mode
“State” becomes available. "State” can be used
as a qualifier for another trigger source. Only
if the State of a trigger source is met AND
when the conditions of another trigger source
are met, it will be triggered.

The State trigger mode is only available when
the AND Link is activated. State trigger is used
in an AND combination to qualify another
trigger source or several trigger sources of one
and the same 4-ch or 8-ch module.

oW
W

5.5.8 LAN-Trigger:

In combination with multiple DAQ devices,
GPS and network synchronization, this allows
to send trigger messages over network and
receive trigger messages from other devices.

State Above

State Below

The reliability and delay of the LAN
trigger depends on the network
infrastructure.
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6. Measurement Table

All measured shots are listed in tabular form
in the measurement table. The columns in the
table show the calculated data from the scalar
functions set in the table header. The corre-
sponding scaling functions can be selected
by double-clicking on the header cell of the
corresponding column.

The measurement curve of the selected row
is displayed in the waveform. If several lines
are selected, the curves are displayed with an
offset to each other. This offset can be adjusted
in the measurement settings.

Measurement Table

If changes have been made to the scalar func-
tions or new columns have been added, the
tabs must be recalculated using the "Update
Row" function.

The table can also be expanded with comment
lines or statistical evaluations. It is also possi-
ble to add shots manually as “Simulated shots"
This can be useful if not all shots are measured
but the shot number is still to be continued.

Shotr Flepath oo
1| data\SingleShots... 3'864.003 bar
2 | data\SingleShots... 3'863.995 bar
3 | data\SingleShots... 3863.973 bar
4 | data\SingleShots... 3863.985 bar
5 | data\Single Shots. 3'863.976 bar

6.1 Table Manipulations

PMax PMax

{pBarelvent) pMuzzle) v (Vstartstop)
2277.408 bar 326.746 bar 1100.381 m/s
2277413 bar 326.744 bar 1100.359 m/s
2277.411 bar 326.740 bar 1100.392 m/s
2277418 bar 326.746 bar 1100.354 m/s

326.731 bar 1100.357 m/s

2277410 bar

6.1.1 Columns 6.1.2 Rows
Appends a Column at the right end Inserts a new row with the following
of the measurement table options:
s Insert " Comment, as an information text
e Statistic, analysis of the selected
% Inserts a column on the left side of rows
the selected column e Closed Vessel, statistic data
b=z e Simulated shots
Removes the selected column ﬁ Removes the selected row
Remove
Delete
Moves a comment up one line. This
@ Opens the Scalar Table window of ﬁ works only with comments!
; the selected column. Alternatively, Up
Bt the header of this column can be
double clicked. ﬁ Moves a comment down one line.

Down  This only works with comments!
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6.1.3 Calculate

&

Recalculate Rows

Recalculates the selected rows.

This can be used, if Scalar func-
tions or formulas have changed

or additional columns are added
to the table.

Settings can be modified subse-
quently for individual shots, e.g.
software filter or TO reference

Edit Rows settings or header data. The line

is automatically recalculated.
gi Provides the ability to im-

port and analyze TPC5 files.

A:ﬁl;:e This means that old series of
measurements or recordings
with TranAX can be imported,
analyzed and printed into a
report in BallAX.

6.1.4 Export

&

Export Traces

Exports the selected measure-
ment rows in the table to a spe-
cific format (Ascii, Krenz, Tpc2,
Wave, Segy, Awt, Diadem).

EL

Table as text

Export measurement table

and header data as a text file
which is tab separated. You can
choose if you want to export
header data, statistical rows
and the units. It also offers you
to choose the number of digits
and the format.

6.1.5 Misc

Show cell et marker

If a calculated cell is dou-
ble-clicked, the value can be
overwritten manually. The cell is
marked as modified accordingly.
If this marking is not desired, it
can be switched off here.

The Edit Row dialog is almost identical to the
measurement settings for new measurements.
If you want to apply the settings of the row to
new measurements, the option “Apply to next
measurement” must be selected.
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6.2 Scalar Functions

6.2.1 Pressure Channels

Value

t0x

t1

2

3

t4

t5
6

t1x, t12x, t4x

6.1, t6.2

Definition

Absolute time of the start of
the measurement process
(trigger time for single shot
measurements).

Time between t0 and 1% P__

Shot Ignition delay time. Time
between t0 and 10% P__

t3=14-12

Shot time. Time between t0
and the muzzle exit time of
the shot.

Time of P__

X

Difference between the two
points in time with a gas pres-
sure of 50%.

Absolute times of the accord-
ing points.

Absolute times of both points
at 50% P

max

Zero point of the pressure
measurement

Maximum gas pressure

6.2.2 Further Functions

Value
va, vb
v0a, vOb

vm

vom

Definition
Velocity

Muzzle velocity. Is calculated
from va respectively vb with
the air resistance and the
distance to the middle of the
measurement base.

Mean value of both velocities
va and vb

Mean value of both muzzle
velocities vOa and vOb.

Pmax
t5
50% Pmax LS
10% Pmax \
1% Pmax
PRTIN
) 13
t4
Miindungsblitz ———————
tvia, tvib, Absolute times of the impuls-
tv2a, tv2b es/zero-crossings, which are
used to calculate the velocities.
TA, TB Temperature
Min.DiffA,  Minimum value of the differ-
Min.DiffB ence curve
Max.DiffA,  Maximum value of the differ-
Max.DiffB ence curve

Elsys AG
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Continuous Fire

Value
DeltaT

Cad

tCadx

Definition

Time difference to the previous
shot

Cadence (Shots per minute),
calculated from DeltaT

Absolute time of the shot

6.2.3 Closed Vessel

Value Definition

Lot Lot assignment (Inspection or
reference lot)

P oo Maximum gas pressure

P, o Time of the maximum gas
pressure

t1 Time of 3% pmax

PA_old Rise in pressure according to
“old” calculations. A regression
line is built over 450us for all
points of the curve. The rise in
pressure is the maximum slope
of the regression lines.

PA_avg Rise in pressure according to
TL 1376-0600. Average of all
PA@Xxy.

PA@xy Rise in pressure according to
TL 1376-0600 at the point
Xy * Pmax'

L@xy Dynamic volatility according to
TL 1376-0600 at the point
p/P__ =xy
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7. Waveform Display

The waveform display visualizes the recorded pressure and velocity
curves. By simply dragging a channel from the reference panel or from
the control panel into a waveform window, it is displayed as a signal
curve. If several signals are superimposed in a waveform display, the
signals are differentiated by different colors and displayed by small
colored boxes on the left side of the waveform display.

Several waveforms can be organized in pages. Within a page, the wave-
forms can be arranged next to or below each other.

T T v
“« » | | | ‘ J__I_ (0 cursors Grid Areas 1 =1 Cursors 2
1 1 || = -
previous Next | Lockon FitBlockto  Moveeursor | () Horizontal Cursors () Block Numbers | Rulers Left |1
screen  screen  simultaneously | () Legend Trigger Lines Rulers Right |0
Block&Cursor Functions Show/Hide Areas / Rulers / Cursors

[ page1 X - x
B waveform 1 X -x
L[] T [ SingleShots_Simulated 2_007 tpc5[0,0] (pChamber); 2007.03.13 15:23:55; 65536 Samples; 650 ns ]
e 4500

4000

3500

3000

2500

2000

1500

1000

500

500

I

9

=] Time [ms] £

If you open more and more waveforms, keep i Close Ctrl+Shift+C
your workspace well arranged by right clicking

on the page or waveform tab to open a context Prominent Ctrl +Shift+T
menu. Here you can close your displays, set Rebalance Ctrl+Shift+R
the title or arrange your waveform windows Set Title..

vertically or horizontally.
Duplicate Waveform Display

Create documentation page
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Navigating in the Waveform

7.21 Zooming

You can zoom into an area simply by pulling a
box with the mouse pointer over the area.
Click on the upper left corner of the visible
section, move with pressed mouse button to
the lower right corner and release the mouse
button.

|
]

S

By pressing Shift + y, only the Y-axis will be
zoomable. The some for pressing Shift + x,
only the X-axis will be zoomed in.

£

Or click with the left mouse button on the axis
labelling. A zoom pointer will then appear and
by moving up/down and left/right respectively
you may zoom in or out. You also may use the
mouse wheel for this.

7.2.2 Moving traces

To move within the waveform just press and
hold your right mouse button and move into
the desired direction. Secondary, you can
move your mouse pointer over the axis units

and a double-sided arrow <= will appear.
Click and hold your mouse pointer and move

mouse cursor in the waveform display window
while simultaneously pressing the shift key.

7.2.3 Set to full scale
There are two buttons for this function:

n Switch Y axis to vertical full scale (for each
axis individual)

= Switch X axis to horizontal full scale

i Auto scroll: Enabled, the waveform display
will automatically scroll horizontally with the
signal while recording in continuous mode (or
ECR with dual mode).

Disabled, it will pause the scrolling but not the
acquisition!

7.1 Block & Cursor Functions

" Previous Block, time window
'I moves to previous block.
Previous

Mostly used for Multi block
and ECR recordings.

1 Next Block, time window

|.' moves to next block. Mostly
Next used for Multi block and ECR
recordings.

Lock Cursors on display.

as long as required. Again, while your mouse = Cursors are locked to display,

pointer is on the axis units you may use your Lock on also during zooming and

mouse wheel to move the traces. sereen moving of curves, i.e. are note
locked to the Traces!

Time range shifting of the traces (X-axis) with

the mouse wheel is also possible with the
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[

Lock
Timewindow

Lock Time Window. Time
window marker on the main
waveform, are locked to
display, also during zooming
and moving of curves, i.e. are
not locked to Traces!

=

Fit
Timewindow

Fit Time Window to Block.
Set time window marker at
the border of a block.

Start and stop of a recorded
block will be fit into the time

FitBlockto  boarders of the waveform.
SCreen
| | Move Cursors A and B simul-
taneously. Cursors (normally
Move curser A and B) will be moved

simultanzously  together.

711 Show / Hide

Cursors

[1 Herizental Cursors

Cursors visible / hidden
Horizontal Cursors

[ Block Numbers
Trigger Lines

== visible / hidden
Legend visible / hidden
ey + Waveform grids visible

/ hidden
Block numbers visible /
hidden

« Trigger lines visible /
hidden

71.2 Areas / Rulers / Cursors

Number of Areas

Areas 1 =
iu:ers;eftm ; Number of Y-axis on
L = the left side
» Number of Y-axis on
the right side
Cursers [0 |2 Number of additional

Cursors (C-2)

7.2 References

References (Channels)

I: pChamber
pBarrelvent

In BallAX, it is important to use the references
as the signal source in the waveform display
and not the channels from the control panel.
Only then will the curves be updated accord-
ingly depending on the selected shot in the
measurement table.

To display the curves, the reference window
must be opened. The available references are
listed based on the channels from the mea-
surement settings dialog. The references can
be dragged and dropped into the waveform.
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8. Closed Vessel

BallAX is able to analyze the pressure curve of
a Closed Vessel measurement according to the
regulations in the document TL 1376-0600.

Scala Function 5
§ e unctons Reference Name: ~[PMax -
= ClosedVessal
Caloulaion Point: 02 Add
Lot
. 0z Remore
PA_avg 03
PA_old
PMax
n
TPMax
# Pressure Selectyour from thelist
# Time Values
# Velocily
# Continuous Fire L@xy

Calculates the dynamic volatility according to TL 1376-0600 at the point zy = 1":“

Header Text
NoDigts 3 & Fixed Point v
@ ShowUnit SiUnitRange 2103 -~ to E1b:

) Use Unittrom Control Panel

The settings for the Closed Vessel
analysis always apply to the whole

measurement run; they cannot be
defined for each shot separately. If a
change is made, the result values of
all shots are recalculated.

The points p / pmax, at which the rise in
pressure and the volatility are calculated, can
be defined freely. The average of the rises

in pressure (PA_avg) is calculated over all
defined points.
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9. Formula Editor

BallAX contains a powerful formula editor with a variety of useful func-
tions for analyzing measured signal curves.

With more than 350 mathematical functions and commands, almost
any practical calculation can be performed.

This is only a quick guide. Further information can be found in the
TranAX software manual.

Jated 2.06p - Josh Jated Simulated 22ip
Help | Formula Editor

‘ﬁﬁ\

Font Size [14 Tab Size[4

8 Auto Completion
) Auto Formatting

Function | Traces || Results || Help.| €
Browser

Caleuate Debug Controls

Traces. 08 X Measurement Table 2 % | Function Browser oax

Settings

Main ot Fiepain

Gomoveny  PMax(pMuzz) v (Vstarsiop) e Coar

) Sortalphabeticaly

7743 bar 0000 bar

e

1 dataSingloShots_Simulaod 2_001 tpc5.
2 Simuated 2_002_sim e
3 dataSingeShots_Smuated 2003 s tpcs
s
5

GataSngoshots_Smudted 2 0041pc5 | 48 763bar 00008
daaSigosils Smuolod2 0051pcs 445556 0000bar 8 [ mvruncions
= 5 [[F] Aoy Funcions I

) page 1 /5 Formuta Page 1 B

1 Formula 1.for - Zip (Main)
15 Don't create files for
} caleulated traces, is faster!

UseMemory(True)

traceOrig = pChamber
Results oax -~ filter trace pchanber ---
5 Lowpass filter:

2
3
4
5 ; Copy pChamber to the variable "traceOrig”
6
8
s

b @ ; Bessel, 6th order, cutoff frequency at 10kHz
& Number Formatting | 31 tracerilter = Lowpass(traceorig,Bessel,s, 1063) Help asx
Name Valoe
46678
4651
ig 37342
prcBOFite 37209

B - calcutate some scatar valuss--
1 asorig = Nax(sracedri) a-b
15  maxFilter = Max(traceFilter)

-~ E— Syntax:

Description:
The Formula Editor offers the convenience of + Scalar-values in "Results” also can be made
current programming environments: syntax visible in the Text-Boxes of the waveform
highlighting, auto completion, scalable font display.
size, etc. - Top right is a list of all available channels
and instructions. They can be added by
The formula editor consists of the following double clicking on the text box. The help
components: section for each function is at the bottom of
»  The formulas for the calculations are en- the right hand column.
tered in the text box in the middle labeled
“Main Formula” Each line represents a
function and normally each function is By pressing the button F10, formals
separated by a line break. ﬂ will be calculated even the formula
« To the left on the image above is the col- page or the formula window is not
umn for Results, with scalar values at the activated or visible.

bottom and the calculated signal curves at
the top. The signal curves can be drawn us-
ing drag & drop into the waveform display.

Elsys AG BallAX User Manual 45



9.1 Controls

9.11 Calculate

HE
=y

Calculate

With the Calculate button,
calculations can be started
manually. Calculation can also
be initiated by the command
,Calculate” in an

MFC or by pressing F10.

9.1.2 Debug
ﬁ The Button ,Start Debug"
starts to calculate the
Debug

formula until the first break
point. The calculation

will stop at this point and
the just calculated values
(traces and results) can be
analyzed.

Stop

By pressing the Stop button,
a running calculation will be
canceled.

¢

Next
Breakpoint

.Next Breakpoint” will ex-
ecute the rest of the code
until the next breakpoint or
until the end.

[] Auto Calculate

&

Calculating a program line,
without jumping into any
sub-functions.

Step Ower
When the option auto calculate
is checked, all calculations are
performed immediately after & Go to next line in the
recording of a signal. C formula.
Next
501 Creates a DLL file out of the Step
@m formula code. Depending on
Compile the code, this can accelerate @- Will finish the calculation
Formula the execution speed by up to of a loop function (for, loop
50 times. Step out etc.) and will stop at the
This feature is also usefully next line after the loop has
for code protection; no plain been completed.
text of the source code will be
visible.
9..3 Display
=] Displays the ,Function Brows-
@ er”. All available functions,
Functien instructions and channels can
Browser be selected in this window.
Displays the window ,Traces".
— The calculated signal curves
(e are listed in this window. These
curves may be placed via
Drag & Drop into a waveform
window.
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Displays the window ,Results".
The calculated scalar values
(numbers, no signal curves)

=l are listed in this window.
= Displays the window ,Help".
= This window displays a brief
= description for each select-
ed function in the ,Function
Browser".
?" Additional window with debug
X outputs and error messages
Errors

from calculated formulas.

9.1.4 Settings

9.2 Read Header Data

Values form the variables of the Header Data
can also be read from in the Formula Editor.
The function GetHeaderValue() returns the
value of its variable as type string.

Example:

There is the text variable “Lot No." with the
value "815-F" in the Header Data.

’815F

The code below returns the value:
LotNo = GetHeaderValue(“Lot No.")

The font size in the window ,For-
mula“ can be set individually and
will be stored with the layout
settings.

Tab Size 4 =

Number of spaces that will be
inserted while pressing the Tab key.

Auto Completion

When this check-box is selected,
suggestions for auto completion
will appear as you type the formula.
Using the arrow keys up and down,
the appropriate proposal can be
selected and adopted by pressing
the ,TAB" or space key. By pressing
LESC", auto competitions will be
canceled.

[ Auto Formatting

Rearranges the written code ac-
cording ,Tab Size". Nested for loops
will be reformatted correctly.

The replacement is not case sensitive.
ﬂ and spaces will be removed
E.g. "Lot No." has the same meaning
as "lotno.”

9.3 Measured curves

A measurement curve is addressed in the
formula editor via the reference name from the
measurement settings:

trace = pChamber

ﬂ The formula editor will use the orig-
inal curve without any offset compen-
sation (pZero) but after any filter and
TRef0 calculation.
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10. Report Generator

Measurement reports are generated in BallAX
based on Excel or RTF (Rich Text Format) tem-
plates. The templates can be freely designed.
The measurement data and graphics are
placed at the appropriate position in the sheet
using keywords. The keywords have the form
"%XXXX%"

The templates must be placed in the folder
default Document folder, normaly: “C:\Users\
NAME\Documents\BallAX_4.2\ReportTem-
plates” This folder can be changed in the
global settings.

To generate a report, select the corresponding
template and then click on the report icon.
101 Keywords

10.11 Predefined Keywords

Variable Replaced by

%ShotNo% “Shot-No." from the

header data

%lmageTopLeft% Marks the top left
corner where the
image (Waveform)
has to be placed
(%ImageTopLeft%
must be used with
%lmage-Bottom-

Right9s).

iia

Deutsch.xlsx

[ Englishxisx |

10.1.2 User Variables

All user specific parameters form the Header
Data can be used in the reports. The name
of the variable has to be written between two
percentage signs. Spaces will be removed
during parsing.

Example:
There is the text variable "Lot No." with the
value "815-F" in the Header Data.

|815—F

Write the keyword %Lot No.% or also without
space %LotNo0.% into the report template:

%lmageBottom- Marks the bottom “Lot No" with space %Lot No.%

nght% rlght corner where "Lot No" without space %LotNo.%
the image has to
end (%ImageBot- This keyword will be replaced with the value
tomRight% must be (in this case "815-F") for the created re-port:
used with %Im-age- |"Lot No" with space 815-F
TopLeft%). "Lot No" without space 815-F
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10.1.3 Measurement Table

The variable %Table% marks the upper-left
corner of the measurement table. The format-
ting of this cell is applied for all cells of the
table.

To set a different formatting in Excel for certain
table row types, add the following variables to
the cells to the right of the %table%-cell:

Formatting of this
Variable cell is applied to

%HeaderFormat% first row of the table
(column headers)

%CommentFormat% | comment rows

%StatFormat% statistic rows

A B C D
Measurement results

1
2
3 %Table% %HeaderFormat% %CommentFormat% sstatFormats
4
5

The column widths set in BallAX are applied
accordingly to the excel columns.
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10.1.4 Charge Amplifier Settings

The following parameters of the individual
charge amplifiers can be used in the reports.
All values are related to the respective channel.
In this example, the “pChamber” channel is

used:

Variable

Replaced by

%pChamber.cal pFilter%

Low-pass filter settings

%pChamber.caHpFilter%

High-pass filter settings

%pChamber.caSensitivity%

Sensitivity [pC / bar]

%pChamber.caMeasurementRange%

Measurement range [bar]

%pChamber.caType%

Typ of charge amplifier and interface

%pChamber.caSerialNumber%

Serial number of the charge amplifier

%pChamber.caDescription%

Description of the charge amplifier

%pChamber.senType%

Sensor Type

%pChamber.senAdapterNumber%

Sensor Adapter Number

%pChamber.senSerialNumber%

Sensor Serial Number
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11. Measurement Flow Control (MFC)

The MFC is a powerful tool for measurement

automation. (The MFC replaces the well- Possible scenario:
known Auto Sequences from the previous « Automatic saving
versions but with many new functionalities.) »  Automatic form execution
- Automatic report generation
A measurement sequence (task) can be « Display of comments and instructions
defined from a list of functions. This can be - Execution of third-party commands

executed once or repeatedly. Several tasks can
run in parallel or be controlled interdependent-
ly via event controls.

TR TIRE=H - PR I

Becuts  Dobegy  Stop SRR g chow oument calouating soquanca

Messurement Fow Carrol
Miaasuramant Flow Contrel

= M1 Commands Task 1
- Abort Sequenoe
| Aulocabbralion 1 St Al
[ Sniculsis Wakon ECR F
|l
| AN Vil -
b ot Ll Cerimean F |
Dedary &
& Sava iraca tpof = DA
vsaths Eviaal St e

Eralia Exeamal 3t B Frind PP [page pe]

uom

Calrilss Man

£41 Lagp

Fomaia

£l

Lo Gl S ey
L P b

Lot Ly

Lo Safiniz

ik

Padra
Pt
Prink ln PDF
| Gl Appikcalion
Arpeat
Sam
Saw Spmcium
Stwt Fecoing
Fiop Recoring
Fiom Pagn
Siora Readouts
| Siore Snapreal
| Trigoar
| el Calevdalions
| "l on Aamed
[ ' on Dewsce
[ Wi on EGR
it on Event
Wl Trggs I8 Crobie Task || Airsian Task on e

s

Sgke O Repeon [ Bee ) Remas
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n1 M

FC Commands

The following commands can be used in the

MFC:

Abort Sequence

Stops the Measurement Flow,
same function as pressing the
Stop button or button ,F8".

Disable External
Start

Enable External Start

TraNET devise have an External
Start input on its 25pin D-sub
connector of the Starhub. This
command disables the External
Start function.

See also ,Enable External Start”

Enables the External Start input.
See also ,Disable External Start"

Event Creates an event, which can be
Autocalibration Starts an Autocalibration of the used in another Task to start
connected devices.
Exit Loop Quits a running loop, mostly used
Beep Activates the Windows system in combination with an If Else
sound. statement, e.g. to check the status
or value of a formula
. . Formula Formula calculates the formula in
Calculate Calculates t‘he Main formula in the its sliding window.
Formula Editor. See also Calculate, which calcu-
- - lates the main formula tab of the
Calculate main formula Formula Editor
Optional a formula file with the
extension *for can be selected. If-Else If-Else statement, check a variable
. - value form a formula and decide
Laan o melp (s ‘ how to proceed. Please note that
Flename [ ] X each Task runs independent,
formula values, traces etc. have to
[ waitfor calculatons be transferred with WriteforNext
‘ and ReadofPrevious command.
If “Wait on calculation” is enabled, ) .
this command will wait until the Load Formula Loads a Formula file to the main
calculation of the formula is done. formula Tab
IS;;Z??:E:%%ZSZ?%@; "Svaali t Load Layout Load a saved Layout file
for Calculations"
- Ty Load Settings Loads a hardware settings file
| Calculate main formula |
| “Wait for Calculations | Pause Shows an information dialog,
which has to be confirmed.
Call Calls an external application or Print Printout a Page or Waveform to
batch file. the defined default printer (the
curves will be updated automat-
Filename defines the name of ically after each measurement).
the application, Arguments the The layout can be defined with the
console parameters or arguments. print preview option. Please use
In case of the application doesn't the name of the Page or Wave-
close, there is a possibility to form which will be printed.
define a timeout.
pr— I”:I % Quit Application Closes TranAX. In case of changes
s and activated write protection, a
" | v dialog will appear first. Without
write protection, settings will be
saved and TranAX closed.
Comment As it says, just a comment field for
some additional information for Repeat Used in Combination with Next.
the sequence or Task. Documen- Number of repetitions can be de-
tation inside a Task or information fined, Repeat Forever is possible
about date and author of this to. Please note that every Task
Measurement Flow Task. has the possibility to for Repeat
B = Forever in its mode settings in
omment ;
the bottom section of the Task
window. Also available options are
Delay Waits the defined time in seconds. Singe and Interval.
Allowed are integer and float
number. Long delays will be Save Save recorded traces to a file,
visualized with a countdown in *tpch
remaining seconds.
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Save spectrum

Start Recording

Stop Recording

Store Page

Store Readout

Store Snapshots

Trigger

Wait for Calucations

Wait on Armed

Wait on Device

Wait on EOR

Wait on Event

Wait on Trigger

Save a calculated FFT traces to a
file, *tps5

Starts a new recording, often used
in combination with Wait on EOR,
this can also be activated directly
in this function. It also allows to
save recorded traces directly to a
reference.

Stops a running recording

Saves a whole page to a *tpd file

Stores the Scalar tabled data to
a text file.

Save a screenshot of the defined
Page or Waveform. File format and
resolution can be defined in the
TranAX settings.

Raises a Trigger Event

Waits until the calculation of
the main formula, Scalar table A
and B and Harmonics Table is
done. Used in combination with
Calculate.

Wait until the System is armed

Waits until the device is online, in
case of a disconnected TraNET
device

Waits until the Recording is done
(End Of Record, EOR), used in
combination with Start Recording

Wait on an Event. An Event can be
raised in another task

Wait until the system has trig-
gered. Manual or a trigger event.

11.2 Remote MFC

A task can also be executed directly on a
TraNET device and not as usual in the applica-
tion software.

This can be used for autonomous measure-
ment and monitoring of systems. Measurement
data can be saved directly to the internal SSD.
Not all MFC functions are supported as auton-
omous tasks.
|

B Ensble Task [ Restart Task on emor

Mode

() Single () Repeat () Event @ Femate
Remate MFC

Hg‘l Download Héf“l Upload

« Download the Measurement Flow from a
TraNET FE device

TraNET FE - TranAX/BallAX

« Upload the Measurement Flow to a TraNET
FE device

TranAX/BallAX - TraNET FE
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1.3 MFC Examples

11.3.1 Simple Example:

Measuring of data, calculation of main formula
in Formula Editor and finally save some traces
to afile.

Tazk 1
1 | Start Recording . 2 |
2| | w/ait on EOR £
3 | Calculate main formula 4 F |
4 | ‘wiait for Calculations |
&5 Save [myData #-» ] &
Enable Tazk
Mode
) Single (® Repeat () Intereal
Intereal
Tope  |[Mone
Yalue |5

11.3.2 Example with two MFC Tasks:
Controller checks for the TraNET device to be
ready (powered on and connected), then starts
recording, does some calculation with the
Formula Editor and finally saves a snapshot of
the waveform.

(Contoter
1| Pause i Viiton Even Measure]
2 | Formula Foma] 2 Stop Recoraing
3| ( Repeal [100] 3 Start Recording
4 [ Delay [5] JI| 4 Dolay[1'5]
5 I Watton Dovioo 1 s i
o I ool 2] || o Dotay 151
; I Dolay 22051 17 St Recordng
o e Next s viiton EOR
8 9 Calculate main formula
H
z 10 Store Snapshot
@
Enable Task Enable Task
Mode Mode
©singe  ORepear O Event Osingle  @Repeat O Evemt
Event Even
None e [Non
5 Value
e |
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11.4 Control Elements

[

Execute

Starts the defined and en-
abled tasks. You will have to
define the tasks according
your application.

Short-Cut: F4

Remove Task

Removes the selected
Task. Please note that ,Task
1" is always present and
cannot be deleted. Renam-
ing is possible.

=

Stops the Measurement
Flow and its defined tasks.

Stop
Short-Cut: F8
R— Opens the Measurement
II%I Flow Control editor window.
Edit...

Remove
Sequence

Removes the selected
items in a Task, alternative-
ly, the button delete can be
pressed.

Show current calculating sequence

Visual feedback of the
current status of the Tasks.
Needs some additional
performance, can be used
during development of
Task, afterward disabled to
increase the performance
and speed.

Clear
Sequences

Clears an entire Task. The
same as select all items

in a Task and pressing the
button delete.

.

Add Task

Adds a new Task to the
Measurement Flow. Each
Task can run indepen-
dent from each other or
connected through events.
Also, Formulas will be
handled independent in
each Task. To Transfer
results from one Task

to another, the known
functions WriteforNext
and ReadofPrevious will
be used.
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12. Global Settings

Some settings are global and apply to all measurement runs. In
order to change these settings, go to the menu “File - Settings”

12.1 Default Paths

B Global Settings = O X

Paths Paths
Charge Amplifier
User Interface Experiments
Other Settings
Users

User Defined Values @ Represents the common path for all Experiments. Default path:
Timer "C:\WUsers\YourUser\Documents\TranAX_x.y"

C:\Users\testuser\Documents\BallAX_4.2 Change Default

Application Settings

C:\Users\testuser\AppDataiRoaming\Elsys\BallAX_4.2 Change Default

@ Represents the users settings path for all application relevant settings. Default path
"C\Users\YourUser\AppDataiRoaming\Elsys\TranAX_x y"

Common Settings

C:\ProgramData\Elsys\BallAX_4.2 Change Default

@ Represents the common path for all users which also contains the Experiment Set templates.
Default path: "C:\Program Data'\Elsys\TranAX_xy"

Default Folders
One folder per line (Relative paths):

@ Create default folders in every Experiment. This ensures the same folder structure for every
Experiment.

OK Cancel

The default paths that are created during
installation can be customized in the global
settings.

56 BallAX User Manual Elsys AG



12.2 Charge Amplifiers

B} Global Settings

Charge Amplifier

- User Interface Simulated Device (COM 1)
- Other Settings ~[1]15018 (SN:1234)
-Users

- User Defined Values
Timer

External charge amplifiers must first be created
and configured here in the global settings on
each computer. This setting is not saved in the
experiments themselves as this setting can

be different on each system, even though the
same experiment template is used.

The charge amplifiers created here are then
available for selection in the Measurement
Settings table.

The effective amplifier setting then also takes
place in the measurement settings.

Add new Interface...
Interface
Simulated Device
Edit... Delete...
Charge Amplifier

Number 1 v

Serial number
1234

Description
5018

B} Measurement Settings - o X

Channel Assignment  Header Data Plot  Continuous Fre  Target

Type Charge Amplfier

Prossure || 1415018_1 (SN:370625) v
|Pressure < | (o Crarge Ampifier) v
|Pressure | (No Charge Ampifier) v

| o Crarge Anpifieq -

Charge Ampifier Sensor
e i e e —
el S E—

Elsys AG

BallAX User Manual

57




12.3 User Interface

B Global Settings = m] X

Paths User Interface

Charge Amplifier

User Interface Language

Other Settings English [en] ~

Users |

User Defined Values Quick Tips |

Timer |
|

Activate all Quick Tips

Deactivate all Quick Tips

Measurement Table

Comment Background Color -

Ribbon
B Automatic Focus

12.3.1 Language

The language of the GUI can be set to En-
glish or German. A restart of the application
software is required in order to change the
language.

12.3.2 Quick Tips
Quidk Tips are displayed when the software is
started. Quick Tips can be enabled or disabled.

12.3.3 Measurement Table
The background color for comment lines in the
measurement table can be set here.

12.3.4 Ribbon

By default, the ribbon bar automatically switch-
es to the corresponding tab when a specific
program section is clicked in the software in-
terface. This behavior can be switched off here.
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12.4 Other Settings

[ B} Global Settings

-Paths
- Charge Amplifier
- User Interface
- Other Settings
-Users
User Defined Values
Timer

Other Settings

None

Measurement Settings

Auto Save (Experiment Set) [min]

Auto Backup Measurement Table

Maximum amount of Backup files

) couple with

~

10

form

System

Formula

12.41 Auto Save
Define the time interval for automatically sav-
ing the Experiment Set.

12.4.2 Auto Backup Measurement Table
A backup of the measurement table is created
after each shot. The number of backups to be
kept on the disk can be set here.

12.4.3 Couple Measurement

Normally, the measurement must be start-

ed via the "Start Measurement” button, the
measurement is automatically entered in the
measurement table and the calculations are
applied.

However, if the measurement is started from
another software instance or other device, this
option can be used to perform the analysis
automatically after the measurement.

(Starts the measurement form after you are clicking recording in
control panel. This could also be used if you want to trigger
measurement form after BallAX3 initialized the measurement )

("] Create Ascii-Files for every measurement

("] Create simulation file for each simulated shot

B Show waming if temperature too high (Control Panel)

[ Enable Debug during measurement and recalculation

12.4.4 Create ASCII-Files
In addition to the TPC5 format, the measure-
ment data is also saved in ASCII format.

12.4.5 Create simulation file

By default, no TPC5 is generated if simulated
shots are insert into the measurement table. In
order to have consistent file names that match
the shot number, the creation of a file can be
activated here.

12.4.6 System Temperature Warning
All TPCE boards as TraNET FE devices have
a built-in temperature sensor. If the tempera-
ture is too high, a warning is displayed in the
software. This can be deactivated here (not
recommended).
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12.4.7 Formula Debugging

To ensure that the breakpoints in the formula
editor work when executing a measurement or
recalculating the measurement table, this must
be activated here.

12.5 Users

Here you can create a list of users/participants
which can later be used in the header data.
These data are stored in the directory
C:\Users\YourName\AppData\Roaming\
Elsys\BallAX_xx (as a shortcut in the File
Explorer of Windows% appdata% -> Elsys ->
BallAX_xx) in the file participant.xml This file
and can be easily copied to other systems and
computers. This dialog also offers the possi-
bility to import the user configuration of older
BallAS/BallAX versions.

B} Global Settings

:- Charge Amplifier
+-User Interface Import participants from BallAS3: Import
i~ Other Settings
' Users |Name Department  Role
i~ User Defined Values o
- Timer
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12.6 Timer

The timer function allows a timer to be dis-
played in the ribbon bar which is re-initialized
with each shot. This can be used, for exam-
ple, to ensure that preset cooling times are
respected.

The timer can run forwards and backwards or
display the current time or the time of the last
shot.

n

Paths Timer

~Charge Amplifier —

- User Interface () off

- QOther Settings o Count forward
Users N
User Defined Values () Count backward
Timer

from
—~
(_) Current Time

':::' Time of last measurement
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