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Abstract

The tutorial is dedicated to users doing their first steps in catman, but also for existing users it might be helpful. The
tutorial includes basic catman functions and shows how to perform a whole measurement job from setup to analysis
and reporting.

In detail:
1. Hardware setup
Measurement configuration and diagnostics
Online Analysis (Online computation and live review)
Data Acquisition jobs (trigger, recurrent measurements)
Review and compare several measurements in Analysis mode
Post Process Analysis (Computation)
Reporting

NoukwnN

Used hardware and software for this tutorial
e QuantumX MX840 with firmware 4.0.34 or higher
e  Force and displacement sensors
e Stereo jack/HD-Sub15 “adapter”
e  Smartphone with Signal Generator App, e.g. “Sound Generator” from Jose Morais for Android OS
e catman Version 4.0 or higher
e  Microsoft Word

Main part

1) Hardware setup

QuantumX module and PC are directly connected to each other with an Ethernet cable. One sensor is already
connected, the others are not yet connected. Power up QuantumX and the PC during your preparation as they need
some time to find each other on the network.

catman

Ethernet
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2) Measurement configuration and diagnostics

Start catman. The navigation window will appear:
u catmandP Version 4.1

( QU catman® AP

leasure

m Resume my last session
Continue working with dewices, sensor settings,
g wisualizations etc, last in use

Select device type, interface and additional hardware options.

- Start a new DAQ project (QuantumX/SomatXR)
IJ

[] Connect to devices last in use

e
Infa
Load an existing DAQ project
[ A project contains the complete device configuration, DAQ and
‘ ﬂ storage settings, visualizations, events
Open )
Demo projects
Terminate - Prepate a hew DAQ project without connected devices

-
\‘F You can select and save the settings to be used later on: device, channel

configuration, sensars, visualization and DAQ jobs

Offline

HBM

oK | I

It is used to navigate to the desired function, e.g. new measurement project, resume last session or open analysis
project. For a better usability the navigation window is separated into different parts:

e Measurement functions

e Analysis functions

e Last projects

e Info

e Options

In this example click on Measurement->New to create a new measurement project from the scratch. (Make sure that
QuantumX is selected as device type with QuantumX/SomatXR device manager as search port).

The QuantumX/SomatXR device manager is opened and the network is scanned for available QuantumX devices. The
result is displayed in a list:
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QuantumX/SomatXR Device Manager L ‘

The device manager lists all modules found by your PC in the network. Select the modules with which you want to work in
catmanEasy/AP in column ""Selection™".

Additicnal information about device manager Information about firmware compatibility
LGS GG LR Change module address Module info
=p Connection possible x Connection not possible With =can for firmware older than 4.0 i
Address/UUID Selection Type Name UuID Firmware |~ |
_z Gp 172.21.108.255 D Mx340 MXE40_TM SES000FSE 4.0.24.0
]
L New module scan ‘#: Flash LED _EI Rename Firmware...
Help Connect Cancel

(Make sure that option “With scan for firmware older than 4.0” is disabled to speed up scan)

Easy setup: It doesn’t matter whether the QuantumX is used in a private measurement network or in a managed DHCP
network. The user doesn’t need to take care about IP addresses or subnet masks. QuantumX and PC will configure
themselves automatically (using DHCP and APIPA protocol). Of course it is possible to set QuantumX to a fixed IP
address if necessary using the device manager.

If necessary a firmware update can be done using the device manager. In that case just click on the “Firmware” button
and the window will be expanded with a field to specify the location of the new firmware and a button to start the
update procedure.

J\ Mew module scan ‘@ Flash LED _EIRename Firmware...
Firmware package Search for new firmware Allow downgrade
CWProgram Files {x86)\HBEM\catmand \FirmwarehQuantumx-By4-2-10-0.hbg -‘_.' Update firmware
Help Connect Cancel

Now select your module and click on “Connect” button.

Result: catman connects to the module, reads the configuration and automatically displays the current channel
configuration, diagnostics and measurement values (if available). Like this you quickly get an overview which channels
are connected and you receive first diagnostic information if the configuration of the channels is correct and already
see live measurement readings. In this example one Voltage sensor is connected on channel 4:
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|
E DAQ channels DAQ jobs Visualization DataViewer Sensor database
= = ik W ; =1 Edi 1
b i Rename =)= b Slow f’i_) ® % %{gAdaptatlon @ frx =] Edit /Jﬂ
7 sample ~ - M Default | [ Edit K Delete
Start - Active Display Configure || TEDS Sensor Execute Create ” Special
g Live update ~ +  filter~ || PP Fast - - EE MV - £ Auxiliary channel -

Configure DAQ channels

B Channel name Reading Sample rateFilter Slot Sensor/Function Zero value

&
B MX840A TM
= EJ WXE40_TW_CH 1 No signal M 300 Hz/BE 50 Hz (Auto) 1 B DCvaoltage 0,00000%
= EJ WXE40_TM_CH 2 No signal My 300 Hz/BE 50 Hz (Auto) 2 B DCvoltage 0,00000%
B EJ WXE40_TM_CH 3 No signal M 300 Hz/BE 50 Hz (Auto) 3 B DCVoltage 0,00000%
= EJ DCvoltage 10V & 000171V My 300 Hz/BE 50 Hz (Auto) 4 DC Voltage 0,00000%
= EJ WXE40_TM_CH 4 No signal M 300 Hz/BE 50 Hz (Auto) 5 B DCvaoltage 0,00000%
= EJ Wx840_TM_CHE No signal My 300 Hz/BE 50 Hz (Auto) 6 B DC voltage 0,00000%
= EJ WXE40_TM_CHT No signal M 300 Hz/BE 50 Hz (Auto) 7 B DCvoltage 0,00000%
= EJ WxE40_TM_CH 3 No signal My 300 Hz/BE 50 Hz (Auto) 8 B DCvoltage 0,00000%

& .
] Computation channels

Now connect the other sensors.
Result: If the sensor is equipped with TEDS, the QuantumX module reads out the sensor configuration from the TEDS
chip and activates the settings. Live measurement values are displayed in catman:

=
E DAQ channels DAC jobs Visualization DataViewer Sensor database
b i Rename =)= > Slow {5 ® % f_{\iAdaptation @ foo A Edit /Jﬁ
<7 sample - - M Default | [ Edit K Delete
Start - Active Display Configure || TEDS Sensor Execute Create » Special
g Live update - +  filter~ || PP Fast - - EEmVV - £ Auxiliary channel -

Configure DAQ channels

B Channel name Reading Sample rateFilter Slot SensorFunction Zero value

&
B MX8404 TM
) EJ U8B 200K & 3462N M 300 Hz/BE 50 Hz {Auta) 1 U8B {(5G full bridge) 0,00000 M
B EJ Wl +-5mm e 4,971 mm kb 300 Hz/BE 50 Hz {Auta) 2 Wil {Inductive half bridge) 0,00000 mm
) EJ MHE40_TM_CH 3 No signal M 300 Hz/BE 50 Hz {Auta) 3 B DCvoltage 0,00000%
B EJ DC voltage 10V & 0,02113v M 300 Hz/BE 50 Hz {Auta) 4 DC Valtage 0,00000%
) EJ MHE40_TM_CHA No signal M 300 Hz/BE 50 Hz {Auta) 5 B DCVoltage 0,00000%
B EJ MH840_TM_CHE No signal M 300 Hz/BE 50 Hz {Auta) 6 B DCVvoltage 0,00000%
) EJ MHE40_TM_CHT No signal M 300 Hz/BE 50 Hz {Auta) 7 B DCVoltage 0,00000%
B EJ Mx840_TM_CH 8 No signal M 300 Hz/BE 50 Hz {Auta) 8 B DCVoltage 0,00000%

& .
] Computation channels

Channel configuration using Sensor Database
If you are not using TEDS the channel configuration can be done with the Sensor database. The database consists of

|u

severa

sensors”, which can be grouped by their functionality for example. One sensor is a set of data containing all

relevant information which is necessary to configure the channel, e.g. transducer type, excitation voltage, calibration
method, etc. In addition other useful information can be stored in a sensor dataset, e.g. Serial number and calibration
date.

The Sensor database you can find on the right side of the window. Type in the first letters of the name of the sensor in
the search field and all matching sensors will be displayed. Now drag & drop the sensor on to the desired channel and
the channel will be configured according to the settings stored in the sensor.
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= catmanAP V4.1.0 - 8x
File ' DAQchannels | DAQ jobs Visualization DataViewer Sensor database @ 7\ Analyze measurement data %Wmﬂﬂw‘ @"Elp'
=il Re =) (» si Ve Adaptati Edit
P e ) (B Gl @ o S =
-7 sample - » Default : [Zr Edit &K Delete £
Start Active Display Configure || TEDS Sensor Execute || Create i Special
veupdate * | - fifter~ || PP Fast = - By = & Auiliary channel =
‘Sample rates/filter ‘Computation channels
Configure DAQ channels [Live update active] Current sensor database: SensorDataba... * X
| Channel name Reading | Sample ratesFilter | Slot ‘ SensorFunction Zero value Sensor groups
. -
‘= mxatonTM @ <> i can I
[ E] 9B 200K @ 3938N #¥ 300 Hz/BE 50 Hz (Auta) 1 B )98 200M 0,00000 M 501 All sensors o
o (W]l - & 2,006 mm b 300 Hz/ BE 60 Hz (Auta) 2 [J Wl +-Smm 0,00000 rrm T-[3 Counters @
w E] MHBA0_TW_CH 3 ) o signal #¥ 300 Hz/BE 50 Hz (Auta) 3 B DC vl 0,00000% [ DC voltage/current
& [ voltage 1 & 0,00665 v ¥ 300 Hz / BE 50 Hz [Auto) 4 [J DCvoltageg v 0,00000Y g E‘gane Sensaren
o - requency
B [5] MX840_TM_CH 5 () No signal Pb 300 Hz/ BE 50 Hz (Auta) 5 @ DC valtage 0,00000% 07 HBM transducers o
[ E] MH240_TM_CH B Ho signal ¥ 300 Hz/BE 50 Hz (Auto) B B DCvoltage 0,00000 Mrm
P R Search results (Senpara,Description LIKE "wi *
w D MHBA0_TM_CH 7 () No signal #¥ 300 Hz/BE 50 Hz (Auta) T B SGfullbridge 0,00000 bar "
o [B] WX840_TH_CH 8 () Mo signal 300 HzJ BE 50 Hz (Auto) 8 @ DC vollage 0,00000v seard
S0 i Advanced...
g & Computation channels i
¢ Mo sensor [~
® WL +/-1mm
W 4+/-2,5mm
& WL +/-5mm
=
| I » ]| Channelinfo [ +.. | Current sensor data..
@ ok |

If you want to add own sensors to the database, please switch to tab “Sensor database” and click on button “New

sensor”:

DAQ channels DAG jobs Visualization DataViewer

'ﬂ. Cut x Delete ﬁ‘;:_ Sort group
'EE Copy E’ Mew sensor group E Collapse all
E% Paste El{'éllnsert group

Update Mew| ew CAMN

sensor sensor  signal

Check if the measurement rate and filter settings are appropriate for the measurement task. Catman allows using three
different measurement rates in the project (slow, default, fast). With QuantumX measurement rates up to 200 kS/s are
possible. The measurement rate can easily be adapted in the Sample rate and filters menu:

b Slow U‘
M Default |

Configure
Frb Fast

Sample rates/filter

For this demo the default setting of 300S/s and Auto filter are

ok.
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To get fast to your results directly click on the Start button and choose “table + y(t) real time graph” as default

visualization.
B3 Configure visualization =

You did not yet create a visualization panel for data display. Shall catmanAF use a default?

Alternatively select <Cancel= and create visualization objects manually by selection from group
<\fizualization objects= in the ribbon bar. You can also create new panels or windows in group
<Panels/Pages>.

Available defaults

— Automatically (existing channels are assigned as good as possible - several panels
= might be created)

(") Scope panel
"I Floating panel
() Table

() y(t) Real-time-graph

Table + y(t) Real-time-graph

(Z)y(t) Real-time graph with multiple axes

~) From file

[ Den't show this dialeg in the future - use selected method always

The WINDOWS menu offers an option to redisplay this prompt again.

Mo visualization " Use default x Cancel and configure manually
Result:
® . catmanAP V352 - i T |
Ll =i visuaiization

) Quick setup

g pertomance -

@ ZaCopy (3 Lock
= 2 paste (] Full sereen mode

New
' $Cpetete 2] Update

St Stop Gra
P pauee | i@ Comment -

= ?@95 ES Pmomon Ly g le s
TR @ zoomeeset e L T
Edit | R Zoom HZoom Se] (s A

@ ntormation 0501.2015 16:26:43 DAQ job ot stated | Prevous Net vide
Panei 1
Channel Sample Unit Min Max

use 200N 2025 N 2,052 a830

WI +/-5mm 4,791 mm. -3,111 7,307,

Voltege © 0,008 v 000150 -0,00165

o o
—— U9B 200N

[N]

i
ANV ATA A AR AN TATA AW NATRVAVA
Ty U RN

—

Time [s]

After only a few steps you have done your first measurement
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Without disrupting the measurement you can now online add further Visualization objects or modify existing objects.
You can find the objects in the ribbon group “Visualization objects”

or even more simple just drag & drop the desired channel you want to visualize from the DAQ channels on the right
side to a free space on the visualization panel and you will get a list of proposed objects:

- catmanAP V4.1.0 DAQ project: <D:\Projekte\catmanAP\4.0\Tutorial project.MEP> - Ox
DAQ channels DAQ jobs T DataViewer & |/ Analyze measurement data Tom Window - (@) Help -
b 8] Quick setup - Copy () Lock W) ags = Zoam out M Bl %
<& Performance ~ % paste (] | Full sreen mode e LT @) zoom reset 1= A
Start New . < ||| Edit R-Zoom H-Zoom Serall Cursor Annotations
i Comment - - K Deiete 7 Update
Panel1
B DAG channels 2 x
n Auto assignment Delete all Display ilter -
US98 200N
o ﬂ 0o h il i ﬂ @  Time from sample rate
r 4 B3 MXB40A TM
= £ ] @ © Tims 1 - default sample rate
S6 T P @ use zoon
i IR A T
4 Pr G MMEAD_TM_CH 3
C W Digital indicator P ©) DC voltsge 10
= I 1 1 P (@) MKB40_TM_CH 5
 WI+/-5hm — Iy P @ MKEA0_TM_CH &
ﬂ P (@) MKBAD_TM_CH 7
r 23 MXE40_TM_CH &
S Analog meter 4 .
L a |ad Computation channels
g L ﬂ ﬂ Bar indicator
Er La M nann =
: UUUUVU ULJU o
r . ‘ You can set an object as default in ‘Options’ -> ‘Panels’t
1 2 3
Time [s]
- g Configure: Panel | DAQ channels
@ oK I

For example add some numerical indicators and a spectrum analysis:

.D . USE 200N . ; e 55?54 Lok MW\Z’DSE Ma;gsﬁ 3814 N
’ Vobage T oo u o ooties oo0ies U9B 200N
r b
z Z l‘ ) \ i :‘\;19 +1/85l2:
o i A ]
A3 TV
) eﬂ_u\\lv1+/_|5mr|r‘ L L L L H L L ) : Voltage 1
5 VR 1 ) X
N A
£ D L LT ] Somme]
i }UH \" QUJ J}L 1]
— 68 == 70 ‘ ‘ 7%m‘e [;]I 74 ‘ I 76 ‘ ‘ 78 ‘ ° Izo‘ ‘ I40‘ ‘ I?roe;;a;g’o[;] ‘160‘ ‘ ‘uol ‘ ‘1 0
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After some seconds stop the measurement. A window pops up where you define the file name and add important Meta
Data. Fill out the fields. Of course you can also modify the proposed fields and add new parameters. For example a new
field “Test Object”:

Data saving @
File
Flaceholder | | |D:\Messdaten'Jobl_2015_01_05_16_37_00.bin =3
catman standard format ~ Format | 8-Byte - Precision What does that mean?
Save all data T Saving depth
Comment

Test parameters

Name Value
1 Cperator Thomas Markwitz
2 Departement M-TM
3 Comment |Operating temperature 26°C
4 Test Object Prototype xyz
5
6
|j New parameter [ Delete parameter
Save data now x Discard data

The Meta Data is very important to differentiate, understand, analyze and interpret the measurement files during post
process.
Save the data.
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3. Online Analysis
Switch back to the DAQ channels and reduce the view to the channels with valid readings:

@ % Adaptation c

(2 Edit
Configure TEDS  Sensor oo
= < B mun

P Slow

M Default
MBF Fast

Active Valid readings N With sensor All

Combined display filkers

Display active channels only

Channels with following expression in name

#Display Do not display

Channels with sensor name containing expression

[=]

% Display Do not display

Channels with valid measurerment values

Display «) Do not display

W Apply

Add a computation channel with the name “Load cycles” to see the online analysis capabilities. Choose a cycle counter
with the following settings for the force channel:

Visualization DataViewer Sensor database
= » slow (I_* {4 Adaptation £
e 5o _ 7
P+ Default [Z Edit
Display Configure TEDS 5Sensor o Execute Special
filter~ || WP Fast o B mvA = =

x| Computation channels =]
Help on computation channels ﬁ <> Cycle counter ‘E
7 Mg This computation counts cycles in a periodic signal {e.g. load cycles in material inspections).
& new cycle will be counted if the signal is traversing the specified range once.
-~ MXB40_TM_CH 3
DC vaoltage 10V
whign ch | Load cycles
~MXB40_TM_CH 5 = v
mig:g:¥m:gg 3 Channel to monitor U9B 200N @
: MxB840_TM_CH & Range 20
= Computation channels
- Load cycles
Help for cycle counting
Drag a channel fram the lefthand list anto textbox <Channel to monitor> or <Reference channel= on the right, -
doubleclick a channel on the left ar assign the selected channel via selection buttan. |=|
Repeat this operation to create several computation channels simultaneously.In this case the result name is used
0 & Edit Delete Create comnputation Close

The counter value will be increased by one if a full period is detected with at least 20N peak-to- peak.
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To have a down counting value add a further Algebra computation channel with the name “Load cycles left”:

#x| Computation channels |£|
- T
Help on computation channels ﬁ Algeb . !
gebra @ e } Do
‘MX840_TM

El .U9B EOUN Formula editor Fixed formulas

- WI +/-5mm Computes channels in sample rate timing. You can use channel names, numbers, operators and functions in the

. MX840 TM_CH 3 formula. All channels used in a formula must belong to the same sample rate group.

~Woltage 1
MX840_TM_CH 5
~MX840_TM_CH &
~MX840_TM_CH 7
¢ -MX840_TM_CH 8
E-Computat\on channels - Insert
‘- Load cycles

Mame and unit for computation channel

Load cycles left MName Unit

Expressions |ast used

Edit expression

1000-Load cycles -

Operators and functions

2 ale [l [ [« | |Pow| saRT | Additional functions Paste

455 [ | | P ™ Module division -
| (2] o2 =l oBi AMD | OR SIN | COS i
0 Cy| |l et ABS | INT TAN || LOG .

The new computation channels are now shown in the DAQ channels:

Configure DAQ channels

- Channel name Reading Sample rate/Filter Slot Sensor/Function Zero value

&
B MX840_TM
= E] U9B 200N 9 4,004 N ¥ 300 Hz/BE 50 Hz (Auto) 1 U9B (3G full bridge) 0,00000M
= E] W1 +-6mm 9 0,9239 mm ¥ 300 Hz/BE 50 Hz (Auto) 2 Wl (Inductive half bridge)  0,00000 mm
= C] MX840_TM_CH 3 () No signal ¥ 300 Hz/BE 50 Hz (Auto) 3 B Inductive full bridge 0,00000 mm
) C]Voltage 1 9 0,000V ¥+ 300 Hz/BE 50 Hz (Auto) 4 DC Voltage 0,00000V
w E] MA840_TM_CH 5 () No signal ¥+ 300 Hz/BE 50 Hz (Auto) 5 B DC\oltage 0,00000V
w E] MA840_TM_CH & () No signal ¥+ 300 Hz/BE 50 Hz (Auto) 6 B Inductive full bridge 0,00000 mm
L] E] MAG40_TM_CH 7 () No signal ¥+ 300 Hz/BE 50 Hz (Auto) 7 B SGfull bridge 0,00000M
L] E] MA840_TM_CH 8 () No signal ¥+ 300 Hz/BE 50 Hz (Auto) 8 B DC\oltage 0,00000V

& ﬂ Computation channels
b E] Load cycles 9 0,00000 CYCLECOUNT~U9B 200N~2 0,00000
£l [® ] Load cycles left @ 1000 1000-Load cycles 0,00000

Add the computation channels also to the visualization and start measurement. The force cycles should now be
displayed correctly:

|
\
L]

UAVERVAVLY

34 966 10,40 N -3,056 mm
Load cycles Load cycles left U9B 200N WI +/-5mm Yoltage 1
U9B 200N Channel sample Unit Min Max
S e e — T omm u
14E ) H ” IPL ‘ ﬁ voltage 1 0,00019 v -1000000/  0,00112
12
cvobr A AN
S IR
L WA
Niv

L P i
ELAO NI oo
T LTI ) e
I SN S O O S N

= g I 124 200 400 600 800 1000 1200
Frequency [Hz
Time [s] quency [Hz]
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Please take always the time to create a nice visualization. With some training it will cost you only 1-2min per
visualization panel.

During the measurement you can already do a visual analysis of your data by pausing and zoom into the real time
graphs:
=

catmanAP. V2.5.2 5 ——
ZyCopy (3 Lock ® @‘;5 ES = Zoom out M ié ﬁ%
E%Paste IijuH screenmode (| i | (12 1Sl ) e i Zoomreset o LD UL
MNew . = Edit JR-Zoom H-Zoom Scroll  Cursor Annotations
v XDeIete 'E Update
@ Information 05.01.201517:02:05 DAQ job Job1 started Previous Mext Hide
Panel 1
50 950 4,003 N 0,5734 mm
Load cycles Load cycles left U9B 200N WI +/-5mm Voltage 1
B U9B 200N Channel Sample Unit Min ax
7.0 USE 200N 4,003 N 0,4466 31,04
r WI +/-5mm 0,5734 mm -3,266 7,307
6,5 : Voltage 1 0,00023 v -1000000 0,00112
6,0+ A fjh‘ ]
= =
= 5,5
E |
C i
S0E N
4.5 ;H/w'" Spectrum Analysis
£ 11 L L 1 1 L Voltage 1
a— WTI +/-5mm 0,00006
0,54 |
o-E 0,00005
0.5 0,00004
E m
E10E 2
E E > 0,00003
=-15F
22,0F 0,00002
-2,5 ; 0,00001
-30E ! M - ! 1 L1 i PR el AL A
T i T
338,60 338,65 338,70 338,75 200 400 600 800 1000 1200
Time [s] Frequency [Hz]

The measurement is not stopped and all numerical displays and tables are still updated.

4. Data Acquisition jobs (trigger, repeated measurements)

Task: In the next steps we want record a load cycle test using triggered and repeating measurements. Three load cycles

with a length of 10 seconds should be recorded. Recording should start if the force channel exceeds 5N.

In the DAQ Job settings choose “Trigger” as DAQ start, “Above level” as Trigger mode, the Force signal as “trigger
channel” and 5N as “Threshold”.
For DAQ stop choose “Duration” and 10s as “Sample duration”.

DAQ start DAQ stop
Trigger ~ Duration
Burst mode |0 Max. bursts Sample duration

o=lh | o2 102 s

Trigger mode m

Above level

Trigger channel

UsSE 200N -
0 Pre-trigger (=) a Minimal hold time (=)
5 Threshaold [N]

In the channel parameters of the DAQ Job enter 2 repetitions in order to achieve three measurements and set a delay

of 5s between the repetitions.
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In order to store the relevant Meta data automatically also fill out the Test parameters

A DAQ job can be automatically repeated. Entering zero as number of repetitions will execute the job exactly once.

2 : Repetitions Unlimited repetitions 5 Delay between repetitions (s)
Upon DAQ job start a specific panel can be shown automatically.

Mone ~  Panel

Test parameters

v| Add DAQ settings after job termination What are test parameters?
Name Value
Operator Thomas Markwitz
Departement M-TM
Comment Test

In the Data storage settings of the DAQ Job choose “Automatically on DAQ termination” for data saving and define an
appropriate file name with “%DateTime%” as placeholder.

Data storage and saving

Keep all data - Storage mode

Automatically on DAQ termination ~| Data saving

Editing of test parameters after job termination

catman standard format *  File format
8-Byte ~  Precision
Store all data - Saving depth
Saving file

Placehalder | = J D:\Messdaten\Training_%DateTime%%.bin

Now start DAQ and produce some force cycles using the force sensor. Recording of the first test cycle will start only if
the force exceeds 5N:

3 DAQ job: Jobl (1 from 3)

gWaiting for start trigger(U9E 200N = 5 M)

After the first test cycle there will be a pause of 5s until the next test cycle is started. After the third cycle DAQ will be
stopped automatically.

It is essential to understand that DAQ (transfer of data to the PC and visualization) starts directly after hitting the Start
button, but recording only if the Trigger condition is fulfilled.

In your measurement folder you will now find six files. The “bin” files contain the measurement data and the “TST” files
the meta data:

=1 Training_2015_01_06_15_26_46.bin 06.01.2015 15:26 BIM-Datei 286 KB
E Training_2015_01_06_15_26_46.T5T 06.01.201515:26 catmanEasy Test f... 1KE
=1 Training_2015_01_06_15_26_31.hin 06.01.2015 15:26 BIM-Datei 286 KB
E Training_2015_01_06_15_26_31.TST 06.01.201515:26 catmanEasy Test f... 1KE
=1 Training_2015_01_06_15_26_15.bin 06.01.2015 15:26 BIM-Datei 286 KB
E Training_2015 01 06_15_26_15.75T 06.01.2015 15:26 catmanEasy Test f... 1KE
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If you open one *.TST file with a text editor you can see the general meta data of the measurement that is stored:

Datei Bearbeiten  Format  Ansicht 7

CATMAN TEST FILE
PATH=D:“Messdaten
Job name=3Johkl

File comments=
operator=Thomas Markwitz
Departement =pM—TM
Comment=Test

pefault sample rate=300 Hz
Slow sample rate=10 Hz
Fast sample rate=4800 Hz

start mode=Trigger

Start time=06.01.2015 15:26:03
Stop mode=Time

Stop Time=056.01.2015 15:26:15
Trigger mode (START)=Abowve lewvel
Trigger channel (STARTI=USE 200N
Trigger lewvel (START)I=5 N

Trigger tTime rel. (STARTJ=1,506 =
Pre trigger (STARTI=0 =
catmanEasy /AP version=3.5.2.72
Mumerical precision=8 Byte Float

cata Tile with path=D:\Messdaten\Tra‘in'ing_2015_01_06_15_26_15.b"ln
pata file=Training_2015_01_06_15_26_15.h1n

Mumber of samples default sample rate=3000
Mumber of samples slow sample rates=
Mumber of samples fast sample rate=

0
0

Trigger time abs. (START)=06.01.2015 15:256:05

DATAFILE=D:“MessdatentyTraining_2015_01_06_15_26_15.hin

All channel specific meta data is stored in the *bin file.

Frequency Analysis:

Use a signal generator App on your mobile phone to generate a 50Hz Sine signal as an input. Configure the Live FFT
Visualization object in order that you can clearly see the peak. Then enable Peak detection in the parameters and find
the appropriate values. You can now play a little bit with the frequency and the amplitude of the generated signal.
Please take care to increase the DAQ sample rate for higher frequencies!!!

Spectrum Analysis

General Layout Special Office

Il voltage 1
I I I
- N RTGRAPH_Z
0,20 Peaks found: — ame =
= 50 Hz 0.2096 V Tite @ [spectrum Analysis
_ r
r Subtitle
0,15 O Style Default
] C Grid *y-grid
E F ST
= 0,10 o Legend Top 7
- Big lines and points
0,05 FFT 1024
C Window No window
0L | L R L L1 ] Output Amp RMS
20 40 60 80 100 120 140 Channels Singular

Frequency [Hz]

]

Awveraging Off o
m} ¥| Peak detection
Threshold 0,2

Width 2

(Frequency Analysis in detail will be part of a different training)
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5. Review and compare several measurements in Analysis mode

From the measurement mode now switch to the Analysis mode by clicking on the command in the upper right part:

7| Analyze measurement data

Real time graphs can be taken over to the analysis mode, but in this example we want to begin from the scratch:

o | 2
Q Analyze measurement data - P

Switches to analysis mode and allows the analysis and visualization of
your last DAQ job.

Howde vou wantio proceed?
«| Configure visualization yourself
In this mode you can decide yourself which channels are displayed in post-process graphs.

Use visualization of current DAQ project

All real-time graphs will be switched over into post-process graphs to display all measured
values.

Use one of the analysis projects assigned to your current measurement project
(Click ADD to assign analysis projects to yvour DAQ project)
Analysis projects assigned:

B add

E Remove

Don't show this dialog in the future - use selected method always
(Use MAIN MENU -=QFFLINE ANALYSIS... to show this dialog again)

oK Cancel

By default the data from the last test run is already added to the project. Now add the two missing test runs by drag

and drop to the project:

- catrnanAP V3.5.2
B Test Explorer E Visualization ﬁ DataViewer ﬂ Computations Export EasyScript editor |> Cockpit e Ihﬁ Design
F @5 Load all tests 'f Collapse all iigé;g @ [7‘_3‘ =] show channel properties
@ Remove test “'; Expand all = E @4, Show XML configuration
Load File Merge File Show test
test & Removes all tests converter ~ files  download~ || selection 1 Show TCE configuration
Analysis project Search test files and add to the analysis project
B_ Tests Drag a test file into the the list of tests of the analysis project.
i {3 Time from sample rate
| [ [01] Training_2015_01_06_17_19_59.hin Duplicate existing plots and computations on loading new tests if source channel names are matching.
7-f5] Test parameters
-0 Test data -BIN " |File type
fx| Computations
& | Fremdprodukte
& |, HBM Produkte
&~ L Info
- ). Messdaten
-y MyData
MyExport
Test files: D\ Messdaten
Name Size (KB) Maodified Typ
Training_2015_01_06_17_19_59.bin 285 06.01.2015 17:19:59 catman data file
W Training_2015_01 06 _17_19_43.bin 285 06.01.2015 17:19:43 catman data file
Training_2015_01_06_17_19_27.bin 285 06.01.2015 17:19:27 catman data file
Training_2015_01_06_15_26_46.bin 285 06.01.2015 15:26:46 catman data file
Training_2015_01_06_15_26_31.bin 285 06.01.2015 15:26:31 catman data file
Training_2015_01_06_15_26_15.bin 285 06.01.2015 15:26:15 catman data file
Training_2015_01 06 15 25 57.bin 285 06.01.2015 15:25:57 catman data file
i Training_2015_01_06_15_25_41.bin 285 06.01.2015 15:25:41 catman data file
Jobl 2015 01_05_16_37_00_001.bin 157.149 05.01.2015 17:15:20 catman data file
| R —— v W53 N1 File selection 4 Dataib 23 — S ET . —
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Switch to the visualization tab.
Add a post process graph from the visualization objects and increase number of y axes to two.

Configure: post process graph 3 x

i Plots & iy @

o 150 o = Axes
160 F 2 axes |Z| Layaout
E Cverlay image 1| | v-axis distance
140 F + right y-axis + second x-axis
120 : +|Units on title &uto color
E +| Burst detection
1001
- Anis— ¥2 [~]
g0
100 C 1 1 11 1 | | [ | 111 11 L1 Colars W™ B~  [¥|Transparent
o 20 E o Title
E Ticks Auto IZ|
50 E Scaling
40-F ° Auto a Min
E Manual 100 Max
20 : Auto-Range  |q Range
- Sensor
oAl _1 [ [ 1 |1 L1 [ | Log apply
20 40 60. [=10] 100 120 Auto IZ| Format
Time [=]
o o o Hide Invert Vertical

Drag and drop the three force signals to the upper part of the graph and the three displacement signals to the lower

part.:
= catmanAP V41,0 Analysis project: <D:\Projekte\catmanAP\3.5.2\catman training part 16.0FP> = =52
“ Test Explorer Visualization DataViewer Computations Export = %Wmdow‘ @ Help ~

23Copy (3 Lock % @‘5 ES 4= Zoom out Q& A ] ﬁ% Fro)
[y paste ] Full screen mode I LM G5 Zoom reset il ke L i ““ )
New . < ||| Edit R-Zoom H-Zoom Section Scroll Cursor Annotations New
- K pelete 7 Update G
Panel1 | Panel2 X | Panel 3
- Analysis project 7 x
| :
=] B [01] Training_2015_01_06_17_19_5¢t «
—— USE Z00N[01] U9B 200N[02] U9B 200N[03] Test parameters
20 B % Test data
C ” E-- DisMessdatenyTraining_2015_i
£ J s Al o )
j \ } m }{/\ ﬂ \\ { l = Time 1 - default sample ra
s USE 200N
Z10 ﬂ ﬂ ’1(\ i i) s WT +/-Smim
= / s MX840_TM_CH 3
> --inul Yoltage 1
S -olasd MXE40_TM_CH 5
U sl MHXE40_TM_CH 6
L el MHE40_TM_CH 7
0

S A T A A I E T N T N el M=840_TM_CH B

— WI +/-5mm[01] ——— WI+/~5mm[02] —F— WI +/-Smm[03] ~4f Load cycles

A Load cycles left

B+ [02] Training_2015_01_06_17_19 4/

W / -- Test parametars i
& By Test data

E-- D:yMessdaten\Training_2015_1(

J—q ﬂ_‘ “ i|'] ‘m\ % Time 1 - default sample ra
‘ & wed 1JOB 200N
\
L

[rmm]

F l H 25 T 4/ 5mm
ool MXE40_TM_CH 3

J_ JJ_JL L[ ‘ wed Yoltage 1

[ [ woosd MEEB40_TM_CH 5
: il M#%840_TM_CH 6

el MHXE40_TM_CH 7
o] MEB40_TM_CH 8
~-4f Load cycles

A Load cycles left
=] b [03] Training_2015_01_06_17_19_2°
-- Test parameters
@i Test data =

n

Tirme [s]

<

« « [ Analysis project | Configure: Panel
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Modify the color of the three signals for a better visibility (e.g. 1% test run: red; 2" test run: blue, 3" test run: grey)
Add a table and display the corresponding maximum of the six signals:

——— U9B 200N[01] —— U9B 200N[02] —— U9B 200N[03] = = = = =
20 1 [t Jusszo00n Maxirmum 17,6 /N
" N z |2 USE 200N Maximum 15,6 N
£ A 3 3 USB 200N Maximum 17.8|N
15 J' } 7 T A 4 (1 Load cycles  |Maximum 10
j/\/ i ‘ B 5 |2 Load cycles  |Maximum i5
| FE A ol i 6 |3 Load cycles  |Maximum 5
z 10 i I z
? ' A 8
54 i \\., T f
Tl ! \
i AT IR YR I |
. FPA i \\\/J\‘ VA VI AN V.Y R AN ) A
T T T T T T Y T O B AV B
B T +/-5mm[01] —f— WI +/-5mm[02] ——— |WI +/-5mm[03]
4t ]
N 0| n
ol I |
- (Al i il J'\
N | L] I
0
o LA e | | ! I
LA VR (I
S EL et T T T T g
ST SR A AT AR A ST A A A
T
1 2 3 4 6 8 9 10

2
Time [s]

6. Post Process Analysis (Computation)

Now look the signal with the highest force values and add a “time at level” computation for that signal. In this example
it is the force signal from the second test run:

Test Explorer Visualization DataViewer Computations Export
b ={ Modify computation Delete computation
foy | 4 %
f—} Refresh computation ﬂ Delete all computations

Create b
computation ﬁ Refresh all ﬂ Remove invalid computations
Ainalysis project Create new cormputations
B: Tests Help on creating and editing computation channels Help on this computation

{3 Time from sample rate
2. [01] Training_2015_01_06_17_19_59.bin ﬁ "
73] Test parameters

1
@ g l:lass counting

% Test data Counting method
27 [02] Training_2015_01_06_17_19_43.hin Rainflow FromTo = Time at level Span pairs
a Test parameters Rainflow RangeMean Joint time at level {cormpound counting)
E% Test data
E| D:yMessdaterhTraining_2015_01_Cf| Name of computation channel Timeatlevel Force Testrun 2

9B 200N
fault sample rate Channel to count > e

Configure class counting

16 |Z| Mumber of classes
IM=840_TM_CH &
----- wei] WES40_THM_CH 6 -1 Lower class limit
""" o] M=B40_TM_CH 7 20 Upper class limit

0 - . -
_____ # Load cycles Minirmal armplitude (in % of total range)

----- x| Load cycles left

B-£F [03] Training_2015_01_06_17_19_27.hin
; 5 Test parameters

=Wy Test data

' Computations

------ dll Time At Level Force Testrun 2

Determinge limits from Min/Max of DAG channel
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The new computation channel can now be visualized by drag&drop into a free space in the visualization panel.

Then add a Text field as a headline and modify the text to “Load Test Overview”.
Your Visualization now should look like this:

- catmanAP V410 Analysis project: <D:\Projekte) catmanAP\3.5.2\ catman training part 1b.0FP>

Test Explorer
2 Copy (3 Lock
[ZyPaste 7] Full screen made
Hew .

- ¥ Delete 77 Update

DataViewer

Visualization Computations Export

fixy

ew
computation

Panel1 Panel2

Load Test Overview

Tirne [5]

~ [

9B 200N[01] U8B 200N[02] U9B 200N[03] A B C D -
20 T 1 01 1U3B 200M M aximum 175327 M
IR ; e
154 s A il I [etoe]toimm 100000
W Wl il i o
Zio i ) Fa) : i
R A AR A AT e
s il
i J\w LMW Uuﬂ [E Time At Level Force Testrun 2 ]
r Hao
RN B RN SRR KN KRN SRR NTENS AR S ;
8 foes
4 d
F H-2.0
o i H H ~
ST
= of ﬂ ﬂ |‘| ; 1,0
ZiﬂUH WO \i w MJ
oo o e o o o A H,

& [ Window~ (@ Help ~

Analysis project

- O X

2 x

- Test data

w4 UDB 2004
il WI +/-Smm
55 MKXB40_TM_CH 3
= voltage 1

iz MX840_TM_CH 5
] MRXB40_TM_CH 6
] MRXB40_TM_CH 7
59 MKXB40_TM_CH &
& Load cycles

~[A) Load cycles left

Test parameters
&8y Test data

e UGB 200N

6 WI +/-5mm
i M¥B40_TM_CH 3
-z Voltage 1

el MX840_TM_CH &

el MXB40_TM_CH 6

6 MXB40_TM_CH 7
s MXB40_TM_CH 8
& Load cycles

[l Load cycles left

e

i

&-[H D:\MessdaterhTraining_2015_

-zl Tirne 1 - default sample ri

[ [03] Training_2015_01_06_17 19 2

== D\messdaterTraining_2015_

24 Time 1 - default sample rs

ol Time &t Lewel Force Testrun 2 I e

e m

r

Analysis project | Confiqure: Panel
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7. Reporting

Direct Print of Visualization Pages
With File->Print->Print panel/page you can directly print out the panel or save it as a PDF file by using a PDF printer.
Like this you can easily use your visualization as report.

Export Visualization object to MS Word or Excel

Another comfortable way of reporting is to export the visualization objects to MSWord or Excel. Like this you can
prepare nice report templates using the well-known capabilities of MS Word.

For all visualization objects that should be exported a bookmark in the object properties has to be defined:

Configure: post process graph

Mpelots | e D[E @

yout Special

Specify a bookmark where the graph should
be inserted on exporting to MS Word.

bmi Bookmark
In the Word template you have to insert the corresponding bookmarks in the desired place.

With right mouse click on a visualization object ->Export/Print the Export window pops up.
Check “Insert automatically into Word document currently open” and “Use bookmarks”:

Export graph 2|
Target
#| Clipboard File Printer Configure... Precision |96 =
File...
Format
#| EMF (Enhanced Metafile) BMF (Bitmap) JPEG Text/Data
WMF (Windows Metafile) PNG SVG
Configuration
Size EMF (Enhanced Metafile)
¥| Use original size GDI =] Type
Pixel Inch Twips .
b ! mm P DPI Adjust - output
733 Wi, - .
== Width Include color gradient
Height Printer
Use large fonts #| Landscape Portrait
MS Office
+| Insert automatically into Word document currently open.
+|Use bookmarks
Insert automatically into Excel document currently open.
Onto new worksheet
Insert automatically into PowerPoint document currently open.
Onto new slide
All graphs in project - " Copy Cancel

Then click on “Copy”

Author: Thomas Markwitz Page 18 of 19 Public



Tutorial - First steps in catman Easy AP

HBM

Result: The visualization objects are copied in your Word template

I‘E" =, @ 3 |= TEST-REPORT-Exarmple Termplate.doc: - Microsoft Wiiord = B =
Start Einfilgen Seitenlayout Werweise Sendungen Uberpriifen Ansicht Add-Ins (] 9
% Calibri -1 - A/ % 84 0 j
By F £ U -abhe x, x| ¥ i
Einfilgen - A . . Schnellfarmat- Formatvarlagen | Beatbeiten  Share WWehEx
= J - o v AaT | A 4 worlagen = dndern ™ M This File <
Dwischenablage Schriftart ] Farmatvarlagen ] WebEx
|1| [d |-2-| I N N R N D R I T R I C I N R 2 N R e
— T T T T T T T T T T T T T T
- ] B
n HEM Hottinger Baldwin Messtedinik GrmbH — Darmstadt — Germary HEM
z TESTREPORT: HOLO Project
- Start 01,05,2014 151646
. itop 15,/06,2015 11:40:25 Duratiorn:
z System under Test APG-FFI24876
- Serial Nurnber /1D 00000213
z TestType / Docurment Fundctional Test Run AA10-01-FIUMNC 2014-01
= TestEquipment Ouanturms MA1E1S catmanEAsY35.1
N Tester Thormas Markwitz Tel. +49-6151-503-0, thormas. markswitz & hbrm. corn
I
u:o Load TestOverview
l‘:—. HE 31QK|dL] ——— U3B 200N|32 U3B 230H[ 33|
- 20
@ ot i fid o 1
g ol el atll AR Lo m]L]nlw
: ALV E A E o e I Ca b D
: l (R LY
= —— Wi -eseplal T w -eseiazr —— Wi pr-Sweiga)
- a1
: N r
- 0 f ﬂ
: £E Ll 1 1 ) |
2 £, 0 f ]
; Al NNIRINED l
. | WNR) [
L-n L 11 | 11 1 M L1l 1Ll L1l | 11l L1l
= 1 2 1 4 E 10
- Time |=]
=
; [ Time AL Level Farce Testun £
= 1.0F .o
@ 2.5 E E 2.5
N 2.0 E 2.0
2] = H
b - m H —
- =154 H-1.50m,
o E H
o 1.0 H-1.0
— b5 :l B3 : 0.5 -
69 E H
- D_iJ__u"l”lI I|III| min| Il e Hp *
o 4 10 15 b o
g LH] F
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Legal Disclaimer: TECH NOTEs are designed to provide a quick overview. TECH NOTEs are continuously improved and so change frequently. HBM
assumes no liability for the correctness and/or completeness of the descriptions. We reserve the right to make changes to the features and/or the

descriptions at any time without prior notice.
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