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What is Production Testing? DISﬁ/&COM

Production testing requirements are different from R&D lab testing:

* Robust and fast measurement in production environment

* Quality relevant values, pass/fail limit evaluation

* Root cause analysis for production defects

e Communication with production line control (PLC)

* Handling of parameters for multiple types, test stands, test steps
» Store all results for all tests (hundreds of tests per day per line)

* Result data base, production statistics, production monitoring

e Trend analysis, problem hotspot analysis

e Control the whole production, not just evaluate individual measurements

- Production testing goes beyond only measuring, and also beyond measuring and setting limits.

The Discom system with all it’s parts — sensors, front end, PC, signal processing software, evaluation tools —
has been designed with the production environment in mind.
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How to do Production Testing

Production test system
evaluates test runs
and collects results

Use production‘”

statistics to find your
current reject reasons

Correct production

or

Adjust limits

data, check root
causes and trends

__Analyze raw sensor
‘il data, re-play and
listen

Cross-test parts in

vehicle Q
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Discom Applications DIS/COM

Discom End-of-Line test systems are used worldwide for a large variety of applications including

* Transmissions and gearboxes of all kind

e E-Drives and E-Motors
e Combustion Engines

 Actuators and small devices

* Bearings

3 Such flexibility
comes at a price:
* Turbochargers complexity.

* Gear Testing

* Oil pumps and other pumps

e Durability of transmissions and E-Drives



DIS/COM

OMPONENTS OF THE DISCOM SYSTEM

tand Environment

ap
pical Measurement PC
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Test Stand Environment

DIS/COM

The measurement PC in the test stand processes the sensor data and communicates with test stand control.
All results are transferred into the central result database (which can be on a server or the measurement PC).
The Discom evaluation software tools can be used in any place.

S

Communication link

Test Stand
Test Object

Sensor data
Speed
- Torque

/ Server \

For single test stand projects,
the measurement PC can also
take the role of the server.

Result Database j

Evaluation software
Production statistics
Central parametrization

\

Measurement PC
with TAS Box front end /

8 24-03-04

Measurement application

The Discom software suite consists not only
of the measurement application, but also
includes a suite of evaluation and
administration tools.
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Keep Systems at Bay, Collect All Results DIS COM

Discom’s system is designed to be working on multiple test stands in parallel.
All test stands use the same parameter and result data base and are managed from the central server.
Parameter setting and result evaluation is done remotely from the user’s desktop.

i

T

5}
!

Distribution Acquisition of
of parameter measurement results
data base
Access for
.

evaluation and
I parametrization

Production Statistics Dashboard

Office workstation (engineer) Cloud Server for parameter data Cloud Data Interface
Remote Assistance

base and result data base
HBK S
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Discom Software Landscape DIS/COM

The TasAlyser measurement application running on the measurement PC is part of a software suite
covering the whole production testing process.

Test Stand
Control

- Tas Box Sensor signals

Communication
link

External
evaluations
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Discom Apps on Measurement PC DIS_/&COM

On your measurement PC’s desktop, you will find shortcuts to Discom applications:

TasAIyser measurement application. The TasAlyser mea.sureme.nt app‘llcatlon loads a ‘
) ! : / [ ¢ measurement project which defines the processing
Is automatically started after PC restart. Project folder and parametrization (like the Excel application loads

a spreadsheet which contains the actual data and
calculation rules).

Parameter Database user interface TasForms. -

WebPalViewer app for production statistics.

Presentation App for measurement data analysis. Some or all of these shortcuts may be located in a
desktop folder called Rotas for Experts

TasWavEditor for checking recorded sensor data. 7

Backup tool for easy project backup.

—_—
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Discom Software Suite DIS/COM

Putting landscape and app names together:

TasForms 5

o Parameter Data Base
LE™ User Interface

Test Stana
Control l
- Tas Box Sensor signals

Communication \.'¥ = 7
link st A
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DIS/COM

ENSORS, HARDWARE AND DATA ACQUISITION
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Sensors DIS/COM

For robust, automatic and fast measurement in production environment,
you need robust sensors for fast adaptation.

BKSO03 has a ball shaped elastic element
which is more stable against tilting.
BKS10 is for smaller spaces with the cable
running inside the elastic element.

BKS23 combines the ball shaped elastic
element and the inside cable routing.

BKS sensors are pressed onto the test object
surface. The silicone elastic element ensures
good contact on rough or tilted surfaces and
decouples accelerometer from test stand.

NFM near-field microphone is positioned close
| to the surface. It uses two microphones to

separate surface emitted vibrations from @ - rMVS

background noise.

—gi\\'..'\!l!\“‘”‘,i \

The MVS is a magnetically attachable accelerometer
suitable for moving test objects or mobile measurements.

TAC torsional accelerometer is mounted
onto a rotating shaft. Accelerometers
inside the ring measure torsional
vibrations (which are linked to torque
fluctuations).

Power supply is by induction, data is
transmitted optically.

The TAC rotor can be split
for mounting on a shaft.

HBK
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BKS usage

BKS sensors are pressed onto the test object housing. Please ensure:
* Correct press-on force / press-in depth

Correct mounting, cable
fixture and amplifier:

* Press on perpendicular
* Smooth, machined surfaces work better
Avoid rounded surfaces and ridges

Recommended press- | Deviation from fixed Tolerable — 2,
on depth and force sensor < 2dB up to tilting angle : '

~ Make sure that the

small screw is tight. r

3mm/30N 19 kHz 4°

3.5mm/30N 19 kHz 3°

BKS10HD 3 mm /28 N 18 kHz 1°
NFM19 “"‘5‘ff”‘!‘"!‘f‘”“!‘!”W!‘f\l,‘ distance 5-10 mm 16 kHz 10°
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Tas Box Front End DIS/ COM

The Tas Box is a sturdy data acquisition front end designed for the needs of industrial production testing.

Tas Box front ends, connected via USB, are
designed for low power consumption and
flexible channel configuration.

The standard Tas28 Box has four module slots which can be equipped with different
data input modules like A/D channels, linear/angular encoder or optical (TAC) input.

The smartphone-sized TasNano is equipped
with four A/D input channels.

Tas Box technical data:

v" Sampling rates up to 200 kHz, 24 Bit A/D converters

Sensor inputs: AC, DC or IEPE coupling, input voltage up to 30V

v
Tas48 has eight module slots for applications v' On-board Rpm speed module for pulsed speed signals with up to 10 MHz pulse rates
v

which need more sensors. Modular system, can be extended for up to 16 A/D channels (+ 4 pulse channels for

rom speed)

<

Low power consumption (up to 5 sensors only per USB power)

16 Discom Production Testing HOTTINGER aRUEL & KR



Tas Box Operation DIS/COM

During normal operation, there is no interaction needed with the Tas Box.

In case of USB communication problems (TasAlyser reports Tas Box errors), close TasAlyser,
disconnect the Tas Box from USB and power supply, reconnect and then restart TasAlyser.

Front side:
Module number 1 -4
Channel number 1/ 2

USB hub USB connection to
connections measurement PC
Back side
This is channel 3.1
D Ay
The Tas Box should be placed electrically isolated in bber feet ' ‘””““f) Dis{coy ® &m@ = '
the cabinet. g
Connect preferably to USB 2.0 sockets (not USB 3.0). :Ismczn;]:st:r:cfg;ers
In the case of repeated communication issues, try a — Reset button
different USB socket or cable.

Power adapter should be connected to the same . —— 12VPowersupply
outlet as measurement PC.

1Y
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Wave File Recording DIS/ COM

TasAlyser application records all sensor data directly into a wave file. Channel

wave iudo wave sude  INfOrmation and test sequence cue points are stored in the wave file header.
Recording Playback

Press this button to

From such a wave file, the complete test run can be re-played. recall the last recorded

Wave Audio Playback @ measurement
. . D07 450131830351 2013-12-03.08-54-39 n0K wan T
Typically, you will record the complete test runs of all - == -‘ i M” = @ 9
. . J - -J
measurements, but other settings are available. : |
T
Wave Audic Recording w Kanal Mame Signal-ID Einheit Signaltyp
1 W51 1 m/s? Sensor
Recording | 2 Speed | OutSpeed 100111 Upm Drehzahl Tis24
Options 3 V52 2 m/s? Sensor
Eiles @ Record all measurements (active) 761 sec [380.528]
Channels
Wave Audio Recording X Wave Audio Recording X
Recording Recording options Recording Base directory: | D:\Sound), Ey |
Options Start with first test step COptions Create subfolders - for not OK measurements: MNOK
Files [CIrecord only while 'measurement running' — for OK measurements: MGX. reco rding tlm e an d
Channels [Separate fles for teststeps [Separate fles for gears Channels File name construction from Create ATFX desarptin fies [ ] max. dII’eCtOI’y SIZ€ fOI’ the
[Delayed rec. start after test run start (seconds): i}
Time stamp Type [ mest result (0k/n0K) recordin o} fo Iders (see
Conditional recording Serial number [] Test bench [ Test steps /
remarks below,
[Jkeep only recordings for n.OK measurements [Base name: / )
[Ckeep only every xth measurement: 10 ljl Max. recording time (in seconds): 50 E
[Jeep orly measurements of these types: Max, size for directories (in GBytes): _ B 15:22
Cancel Apply Cancel Apply
Wave files cannot be larger than 2 GB, which Recordings can be placed in separate folders for OK and nOK
limits the maximum recording time. If needed, measurements.

the recording can be split up into parts. . ) . .
Recording uses a round-robin storage strategy. When the given directory

size is reached for a folder, the oldest recordings in that folder get deleted.

HBK
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Wave Playback and TasWavEditor DISﬁ/&COM

TasAlyser records the raw sensor data to Wave files. The recordings include metadata for
channel descriptions, test information and test run events (“cue points”).

Wave recordings can be played back in TasAlyser and examined in TasWavEditor.

ﬂ Download TasWavEditor and manual here:
https://download.discom.de/TasWavEditor

- Wave Playback Settings x

In TasAlyser, a test run can be exactly re-played. | |
'lirl.lla".l'E _IE'J_lljll:l . . . . Playba:kre\:uuespeed: . @ =ry @ Fezmrim
Playback For the processing and evaluation in TasAlyser, there is no @ e

Reproduction of test cyde
Activate test cyde command playbadk

(]

difference between a real measurement and a wave
playback. (You can even use wave playback for limit
I earn | n g . ) E;::m | ::'MOU 'IT'Est ::: ;?:;:mmvew

[ start / stop measurement.
[ serial: K410822 [] ratio- and Differential tests
[[] Gear shift tests (SGW/EGW)

Wave Playback has additional options like playback speed, e I
like storing new result files.

Block size (Frames): 4096 (0.0B28) « v

[~] Automatic wave chain playback

Wave playback can be useful e.g. for trying out new
parametrization.

cancel

HBK
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DIS/COM

IGNAL PROCESSING, METRICS AND
AMING CONVENTION
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Root Cause Analysis DIS/COM

In production testing, the analysis system must be able to identify the / \
source of abnormal noise components and pinpoint the root cause. ” 22 2 stage
reduction

transmission

This requires that the system knows the internal structure (kinematics)
of the device under test and derives the expected frequencies
automatically from the construction data. By using rotor synchronous
analysis, it is possible to separate the shaft noise sources.

0 Primary
gear mesh

23

59 Differential

Frequency Spectrogram, surface vibration
Typical E-Drive vibration data for -

a speed ramp up to 10000 rpm

&= output shaft

<

Order components: o T s ] ) )
Motor slot Orr;ers 4 J O 5000 Measuring at the output shaft emphasizes final
Primary gear mesh ] . sy drive gear quality and E-motor torque ripples.
Final drive gear mesh
Bearings

Imbalance

4500 Torque Fluctuation .. Torsional Acceleration (TAC)

3000 ™

-
Inverter frequency components:
Base frequency 10kHz, 2" harmonic at 20 kHz, ”
modulation Side bands 00 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500

i %o s 1000 1500 2000 2500 300 3500 4000 HBoKpn ‘i\‘
. . . I."
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DIS/COM

Rotationally Synchronous Analysis

Transmission noise is composed of noises originating from the individual mechanical and electrical

components. The most prominent noise source is the gear mesh.
For the gear noise components, the individual sources can be isolated by rotationally synchronous analysis.

Duration of revolutions is calculated

Example: gear mesh
from rotational speed.

with 5 and 7 teeth

Average
HBK :
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Processing Channels DLQ&COM

TasAlyser computes for each rotor (and each sensor) one rotor synchronous channel, which shows the
acoustical properties and defects of that shaft.
These channels are labelled for example , Input Shaft Sync”.

The Mix channel is processed as a rotor channel, but without rotational averaging, so it contains the
contributions of all noise sources, with time measured in revolutions.

In addition, TasAlyser also uses a Fixed Frequency channel “FixFs” to detect noises which are not dependent on the rotational speed.

“r Synch signals =R E=R =T

Mix Channel
(all noise sources)

Wi Input Shaft [ ~
20

10

|'|\'||‘|‘M'h~1|]|lwmj'l VWM||lkn\'JJI\li\!l;u*.’|'||'|‘|'l|'«i\fwn'mlmlﬂi,'l'ﬂlllwwull"fn'Jl‘hM l‘l\'JWﬁ"‘ll\'i"'flllhi'"~'f"i\|,|""“ﬂlll‘]m"*u“ﬂlh""I"I“l"“'M’lllh"h\'ﬁ"l“'“‘m|\|W|'||[|||‘*\"||M"ﬁ"',wl""“l'ﬂﬁf“ﬁ“ﬂh\\'ﬂ' :

-10
-20

- 20
R 10
1, g s ettt s 0
-10
-20

Sync Channels
rotor noise sources)

20
10

: M"’"“"“"'“‘"‘"’""""”"’JJllh"'“"""‘""""""“"""'J""""""""‘""”"""""““‘“""’"""""""‘"*"'H‘uhﬂ""""""""""‘“‘""'""“""“"“"""‘”’" 0
-10

-20

——
§ From the time signals, TasAlyser
calculates the energy values:

00 05 1.0 15 20 25 30

Fixed Frequency e

o —=&— RMS, Peak, Crest, Kurtosis

(for each processing channel)

HBK
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What is Order Analysis?

Orders, Frequencies, Harmonics DIS_/&COM
=

. . . . . Example: Gear with 16 teeth:
Measuring time in revolutions instead of seconds

transforms frequencies into orders = events per ‘l\v\ o
revolution. rotating at 600 rpm = 10 rotations per second = 10 Hz

Gear mesh frequency = no. teeth x rotational frequency = 160 Hz

How many events per second? How many events per revolution?
= frequency > order
frequency ﬂ order
spectrum divide by rotational speed spectrum
coveet et e covenct HHE e i
_|_H_|_|_H_|_|_I_|_|_|_|_H_|_H_I_|_|_|_|_|_|_HZ —|—|—|—|—|—H—|—|—I—|—|—|—H—|—|—H—I—|—H—|—|—|— Ol'd
160 320 16. Order 32. Order

The position of an order in the

=1x =2x ..
teeth number teeth number }erert;pectrt’urt)? I l7depeglcfent
. . . rom tne rotational speedq:
Order spectra are independent of the rotational speed, peaks in order spectra = H1 = H2

stay in place also in speed ramps.

The order corresponding to the teeth number is called ,first harmonic,
labelled ,,H1“. Double teeth number is , second harmonic” or ,H2“ and so on.

HBK
=y

26 24-03-04 Discom Production Testing HOTTINGER BRUEL & KIER




Spectral Domain

The rotationally synchronous analysis generates
periodic (cyclic) signals. This corresponds to the cyclic
nature of the gear sets. These signals can be
transformed into the spectral domain without any time
domain windowing, thus giving exact order spectra.

This allows for high spectral resolution with up to 60 dB
SNR. Eccentricities (Ecc) can be easily distinguished
from the gear mesh orders. All kinds of modulation can
be detected. The noise components can be traced to
their origins.

Blue: Conventional spectrum with Kaiser Bessel Window.
Green: Rotationally synchronous order spectrum without
windowing function.

As with the time signals, there are order spectra for
each synchronous channel and for Mix, and a
frequency spectrum for the FixFs channel.

27 24-03-04
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Gear mesh order “H1” dBv
.‘l/ _ double gear

“ghost  mesh “H2” | 80

Ecc. Order” |

I
T 70
60
b
|

50
40
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Order Values, Order Tracks DIS/COM

TasAlyser calculates an order spectrum for each revolution of a rotor. These spectra are recorded in
spectrograms and are the base for producing order tracks.

In addition, a peak hold order spectrum is calculated and compared to a limit curve.

From the peak hold order spectra, at positions of interest (e.g. gear mesh orders, side bands) spectral
values are extracted. These values generate their own statistics, and separate limits can be applied.

Order Tracks

dBg For setting up the spectral
values in the data base, 145
100.00 positions are given relative 140
90.00 to gear mesh frequencies 135
(H1, H2 and so on). 130
80.00 The measurement program 125
70.00 calculates the resulting 120
order positions using the 115
60.00 kinematics model of the 110 |4
50.00 transmission. 105 LZ
v/ For order bands there is the 200 300 400 500 600 700 (800 90O 1000 rpm
40.00 choice between extracting
30.00 \ the maximum or the Based on t.he order tracks, further va.lues
0 10 207 30 40 B 60 70 80 90N\100 110 Ord energetic sum. can be defined, for example the maximum
\ within a certain speed interval (“speed
band evaluation”).
Gear mesh H1 Gear mesh H1 side Gear mesh H2 Or the area above a reference polygon

bands (“Track-Polygon evaluation”)

HBK
e
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Overview of Metrics DI_S_/&COM

Identifying the root cause requires a broad set of acoustical tools and metrics.

. . ,
We call these different metrics ‘Instruments’. Cycle spectrogram and Band

This is an overview of the most frequently used metrics: Extraction are used for non-stationary
Time signal energy values. Spectra, order spectra (including noise like combustion engines
Rotationally synchronous torque fluctuation) and order tracks Cyce Spectrogram ez
analysis can identify the shaft are key elements in every analysis.

which generates ticking noises.

| TAC / Torque Fluctuation |

4B (Nm)
Mix Input Shaft o dBg
30 0 EM EM
15 100.00 012 036
70
0 90.00

- 80.00

70.00

Input Shaft:

60.00

o 50.00

40.00

Average spectra
Spectral values for
gear mesh orders,
EM orders, side
bands, bearings

30.00
OutputShaft2

0 0 10 20 30 40\\50 60 70 80 90
15

g .an ¢ v u Order Tracks
-15 -

145

Modulation analysis for
rumbling and ticking noises

140
135

130

125

0.0 08 16 24 32

120 _ N2
s Order track curves

10 | W/ Speed interval values

105 L Area above reference
200 300 400 | 500 600 7p0 800 900 1000

Kurtosis
Holder Mean

HBK
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Naming the Values DIS/COM

Each value needs a unique name, a way of addressing it and finding it in results and parametrization

The Clavis is this unique identification of a measurement value in the measurement application, the
parameter database, and in all evaluation tools.

It consists of 6 elements:

(= Test Step (=, Mode"“, e.g. 3-rD, Stdy, ...)

(= Instrument (e.g. order spectrum, RMS, spectral value)

(= Object/Location (e.g. input shaft, pinion gear, oil pump)
“Clavis” is Latin and means
. . ) ) “key”: the unique k
(= Processing Channel (Synchronous, Mix, Fixed frequency) find a Vtaf,eu, uekerto

(= Instrument Measurement Parameter (e.g. H1, Main Order Band)
(= Sensor (e.g. vibration sensor VS-1, Microphone Mic)

Because limits are distinct for types and test stands, the unique identification for a limit value has 8 elements:
Clavis + type + test bench. =D
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Which Trouble Will Hit Me Today? DIS/ COM

Having all results collected in a central database opens insights into production statistics.

Which defects are occurring most frequently? Where are my current problems? . Box Plot comparisons
How do test stands compare, or models, or sensors? : ' |
Do | have trends in my production?

Time Series and Distribution

Single Value Time History?
Top N Defects =
90
Time History
80
- . . |
70 Single Value Time History: Last 10000 measurements before 10/20/2022 1:30:42
60 90
Time History
50 80
|
0 70
9/18/2022
60
204
1 Distribution 5
39 * 104> Noise in B 3 *=4= Rpmspeed 16
Spectrogram 4l 5*<102> Noise in
21 *<200> Order Loud {low Spectrogram L 144 40
speed) mm 27 <211> Imbalance (high 12 0 1000 2000 3000 4000 5000 6000 7000 8000 9000
187 <2105 Imbalance (low speed)
seed W2 copnone oise 10 NOK rate and root cause per week
bE > " i i o
-speed,\ rder Loud (hig o 1*<154> Noise in Spetg. X-H g 20— 100 S
Sonctroram i &7 g Distibution 199 DiscomData Production Statistics Show table =
4 164 Log Show limit [%] & 5
2 14 Lo7 Show percentages [
0 1 . gp | History of TestResults Show numbers [
N b = ® Top N
46.0 50.0 . Other B <50- Ruidosa en 5ts velocidad <40>Ruidosasn dravelocidad NN <30-Ruido |~ Statsbaseden - E?,Du, ;::;
. . . . 2 10 95 <800=No measurement done MM =50> Ruidosa en 4ta velocidad -
Productions statistics with man ! e
y & ’ B Error Sequence
. . 6 | 93 First Error
different angles of view enables “ |
2 | | | Lg1 ® Group by O Days
. " . 0 1 i %
0 - - - - - - : d
setting proper limits, detecting B0 %0 %40 60 60 0 1m0 o 780 w0

trends and identify actions to take.

HBK 3
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Production Analysis: WebPal DIS/COM

WebPal is a server-based service. Using the WebPalViewer app, you can check production statistics,
NOK rates, top N defect reasons, value statistics, trend analysis and more.

The WebPal back end runs on a server computer, which is in many cases identical to the result database server.

WebPal was designed to assist you in

identifying and solving all kinds of
production problems.

Soaua marm [ e Download installation package for

s MM, DiscomData Production
EF.GRUSS

| .
o pEE 1 WebPalViewer from our web server at

ssssssss ty: Confidential (internal)

Test Result Overview: Last 5000 measurements before 11/1/2022 11:34:04 AM

The starting point for different ways https://download.discom.de/Presentation

of analysis is the ‘number of units
tested’ and ‘top N rejects’ statistics,
which displays for all test stands and
types the production numbers and
fault rates.

From there, you can proceed to reject
messages, time series and other types
of analysis.

oo
8 g

gg

A broad set of filter options enables
further specification of analysis.

Oope
@ e 33

oloo
rio|2|g
g 8 3
984
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https://download.discom.de/Presentation

WebPalViewer Basics DIS/COM

Use the Three-Lines-Buttons You can have multiple Zoom selector

i i _ . 7 ¥ “Close all tabs”
to show/hide options panes. evaluations open in

L= different tabs Use button [ to export button
o ﬂ a report for Excel or pdf.

. ebPal Viewer - 2.2.9.28357 - 2022-09-29 - Sensitivity: Cenfi | (internal) ' ' - X
[Number of units tested] gets ,\l/w . @ ———m e y

you to the production statistics

‘ WebPal | [Tup N Rejects“ Number of Units Tested [ xl - 1]
. LN, =g
) Number of Units Tested | -
tabular Ove ereW- Lr Rejects by Shift | SDtiscndeIat:. Df1 ] @ & B A%~ | WholePage - l:l Find | MNext
[Top N RejeCtS] directly links to o Rej:tMe:sages e L el b DiscomData Production Dl_s",gm
. . . . gertnl numbers || New selection name ® C.FOoRUSS Statistics
the reject statistics pie chart. p gi— | o Sty Contaenia e
Single Value Statistics O
[Serial Number] lets you find all |~ @romeD TR Click on a percentage
. . ‘ Line overvi ew | Last N Measurements =  Detail Total .
results for a certain serial o e | e | nUMber to see the detailed
Favourites Total 5000 5 0.1%
number. — ey O e - Top N Rejects statistics
Set the Last N and/or Time rangeC i il el i
filters first, and more filters if n LR
. [] Test Bench
desired, then press [Requery] et
[] Additional Info Test Repettion

button. e

Test Repetition Options:

First Test: this looks at the first test result for T :

each serial number. = “’jj‘; j’m:m:“"”‘;w = S

Last Test: this is your final production result. e E

Filter unchecked: includes all repetitions.

HBK
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WebPalViewer: Most Used Reports DIS/COM

Number of Units Tested Top N Defects

bl MM b, DiscomData Production Dlﬂ M4 of1p b e @@ |@EDH- | wolePsge - N | Revort Parameters
C.FCRAUSS Hrs ,m i)
Statistics sdude MMabba  DiscomData Production Dlal ToRtt Group BY .
— C.F.CGRAUSS Statistics m Error Code -
Sensitivity: Confide ptial-tint =
. ‘s&namtivty: Conmas ntial (ints rnai) Label (pie pieces)
Test It Overview: Last 5000 nnasurerr* C“Ck the [_] bUtton to Top N Rejects: from 10/30/2022 12:00:00 AM until 11/6/2022 12:00:00 Lok
AM Top N grouping
expand the table and get 4 Allnn  Goolne Waminge Fadlnis  ResctRas 10
B Detail Total ABGDL-EOL1 Overall 1174 1120 ] 27 24% N
B : the total numbers tested. O 2 e L .
Typs N NOK| % N NOK % Reject Messages  *
Total 5000 5 |01% 5000 5 | 0.1% Update
181 2749 2 04% 2749 2 0.1%
120 1568 2 0% 1568 | 2 | 0.1%
180 3 1 0.2% 513 1 0.2%
5 s o ao 58 1o T ap Use the Report Parameter
50 U o @] & 9| oo pane to change category
analysis and other options,
Report Filter Setting
Test Kind normal measurement then preSS [U pdate] bUttOI’]
Test Repetition Last Test A
- 11 <200= Order Loud (low . ;;;1;‘; Noi:
St & fataring iy
icrophone mattunction NI 1 <10> ENigne loid (RMS)
Test History
Stored selections w
Defaule | N DiscomData Productionl_Statistics e P
5 C.FGRAUSS . . T
:eff?"*i"""m ® — iivit: C T DiscomData Production Statistics DISA‘!E!M
Display query in new tab History of TestResults In the Report Parameter pane, Sensitivity: Confidential (internal)
& you can switch to reject iResults
H R “ statistics by error classes. o e o spesdprobiem I 00 Ore e oo cpeay ™ iL{masmgonazin — oo g anaese
] Time
Current Year v #
1/1/2022  [15]| 00:00 e
12/31/2022 [15]| 23:59
0
I:l L REDEtitiOﬂ Total 02 05 o7 08 11 13 15 17
[l Base Type / Type Lol
[] Test Bench L e - 2 A
[ Test Kind Set the Test Repet|t|on and CLUTu 2 4 6 ] 00 12 14 15 15 20 22252 24 26 28 30 32 34 36 3B 40 42 u‘
other filters as needed. e
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Single Value Statistics

WebPalViewer single value statistics shows the time
series and distribution of the selected value(s).

You can get there by calling it directly or by clicking
on an error code in the measurement report window.
If you come from a defect code, the filters are pre-
selected as in the report you come from.

The side panel offers display and customization
options.

Distribution of values.

Can in addition show distribution of
limit value, which in many cases is only
a single peak.

Accumulated distribution uses the
percentage scale on right side.

Data information.

Shows the Clavis of current value(s), min,
max, mean value and standard deviation.
Use this information to adjust limit
settings in parameter database.

—
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Lo - ] i
T Engine Test Production Statistics

single Value Tire History. Last> 1000 Measurements before serialoasz| FOT the x axis of time series, there are

w“ three basic options:
Time History (lndex: shows the count of measurements

" Time: shows the measurement time. Curve will
have jumps at times with no production.
Index-Time: curve as for ‘Index’, but labelled
with times.

=]

704
65+

60

55-l

304

0 100 200 300 400 500 GO0 700 800 900

Cistribution I
l l . l
4

Accumulated distribution

o4

Best-fit norma

440 408 48.5 s0.s 528 548 56.8 588
4568 476 435 -1 K] 5358 55.5 575

60.5 625 645 ea.5 8.5
59.5 61.5 635 635 [-18-] 69.5

Test Stand Modal Mode Instrument | Param Location  Channel Sensor
[Gauss-EOL1] [081] 5-Rd Spectral Orderd InputShatt Mix\WSFront
Walua
Curve Data Average Standard Dev. Miininmum Maximum Color
Value 5454 4168 4408 T5.80
Limit 7542 8 36E-D6 T542 T5.42
Report Filter Setting
Show Measurements Al Tests
Show Reference Units Cn

HBK
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Links within WebPal Report

The list of defects in Web.Pal contains clickable links which lead to more information

DIS/&COM

ik onth p GaussData Production Statistics )IS|COM Report Parameters
C.FCRAUSS
Click on the error code e GEETY
for a single value (like Update
EOL TB1 2l e 0133 K 080117 9/21/2010 12:31 AM 83d m
SpeCt ral Va I ue) to get Code Nr Error Message Mode Ingtrument Location Param Channel Pos. Value Limit U Options
to the Single value ”901 0 Referenzgetriebe: Wert Triebsatz ~ 6-5 SpectralValue  Tellemad  TAb_H1 SKE 3500 8956 76.00 dBg m @A
900 1 Referenzgetriebe: Wert Gang 6-Z SpectralValue InputShaft GAn_H1 SK1 40.00 33.84 75.00 dBg
statistics for this value. 72 2 Tellerrad laut 6-5 ord Tellerad  036.00 Tellerad ~ 36.00 8043  75.00 dBg Serial number list N° 100
72 3 Tellerrad laut 6-5 Ord Tellerrad 0217.00 Tellerrad  217.0 546 75.00 dBg . 28.12.2022 10:56:44
72 4 Tellerrad laut B-S Ord Tellerrad 034.00 Tellerrad 3400 7612  75.00 dBg YOU can expo rt the ||St 28.12.2022 10:53:11
f . I b h 28.12.2022 10:46:57
- . 212 K 090919 9/21/2010 3:41 AM 1/2 rpt. OK of serial number shown | zs.12.2022 10:43:57
Click on the serial number for #" o
e Instrument Location Param Channel Pos. Value Limit u |n the Sld e a nel 28.12.2022 10:23:16
additional actions. SpectralValue  Hohlwelle  BevAb_H1 SKS 3500 1045 1030 dBg P : 26.12.2022 10:20:29
‘ 28.12.2022 10:17:44
E.g., you can open a new window with 0217 K 090918 912112010 3:56 AM 112 rpt. OK [] Test transmission 13.3 28.12.2022 10:14:54
. . ( [] Test transmission 13.2 28.12.2022 10:12:07
a full list of all smgle value result data. k  instrument Location  Param Channel Pos.  Value Limit U [ ] Test transmission 13.1 28.12.2022 10:09:24
o= w ey Ty T SpectralValue InputShaft  GAn_H1 SK1 . h 2 .. [[] Test transmission 13.0 28.12.2022 10:06:17
Th ese f|e|ds ShOW the re pet|t|on [] Test transmission 12.9 26.12.2022 10:01:49
ECL TBS LLM 4004 0013 K 090921 9/2172010 &5 [] Test transmission 12.7 28.12.2022 09:52:32
Test t issi 12.6 .12, $19:
Code Nr Error Message Mode Ingtrument Location Param Chanr n u m be r Of th Is measu re me nt a nd LTes mnsmfssfun 28.12.2022 09:19:48
D Test transmission 12.5 28.12.2022 09:16:07
18 0 Beveloid laut / Schub 5.5 SpectralValue Hohlwelle — BevAb_H2  SKS the ﬁna| result. ClICk on the fleld tO [ Test transmission 12.3 28.12.2022 08:10:15
. ["] Test transmission 11.9 28.12.2022 07:53:50
OL TB2 LLM 4004 0010 K 090921 H21712010 § open a new tab Sh0W|ng all [] Test transmission 11.8 28.12.2022 07:50:36
k Mode  Instrument Location Param Chant oy o . [C] Test transmission 11.5 28.12.2022 07:41:21
) n o e . oy repetitions for this serial number. [ Test transrmission 11.6. 26.12.2022 07:37:38
Click on the test bench name to [ Test transmission 11,4 26.12.2022 07:34:41
er [ w F-A - raus o 99782 0 N r 0 o ’ e T
Test transmission 11.2 28.,12,2022 07:28:58
H H 5 w F-A - 0 2706 O N®
load this measurement into the ] Test transmission 11.0 26.12.2022 07:22:54
ke’ 6 w Fe : ren 0 23400 N [7] Test transmission 10.9 28.12.2022 07:21:09
Presentation appllcatlon. ier 4 w F-8 - Tein o gres 0 N® [] Test transmission 1 28.12.2022 07:14:51
Ner 4 W F-A - raus ] 5732 0 N® P
. . [] Test transmission 1 28.12.2022 07:04:23
(WebPaIVIewer will download the data as ier 3 w F-A - raus o 4481 0 N® [] Test transmission 10.7 26.12.2022 07:49:16
a flle and save |t.) wer 2 w F-B - rein [} 184.4 [i] N [] Test transmission 10.6 26.12.2022 06:18:42
ier 2 w F-A - raus 0 1281 0 N® -
- w7 Sx Clear list upon (re)loading
EOL TBA LLN 4003 0005 K 090920 9/21/2010 5:38 AM m
Code Nr Error Meszage Mode Instrument Location Param Channel Pos. Value Limit u
I 0 Welligkeit Zahnflanke Beveloid 4-5 Ord BevAn 037.00 BevAn 37.00 98.75 95.85 dBg
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Presentation App DI_S_/&COM

H Using the Presentation application, you can display and analyze measured curves, spectra
and other results. You generate reports which can be printed or exported.

Presentation can load data for many measurements, so you can compare measurements
and evaluate differences.

ET;‘&F'HI You can load measurements from the result data base, or directly from archive files
"7 which store the measured data.

Download installation packages for Presentation from our web server at
ﬂﬁ https://download.discom.de/Presentation

You will also find installation instructions and manuals there.

To use Presentation, you need sample data and a Presentation project.

The Microsoft Word application works on a Word document, Excel on a spreadsheet.
Similarly, Presentation works on a Project. A Presentation project consists of a collection
of files collected in a folder, called the project folder.

7 Project Name

The Project Base File is also located in the project folder. When you want to load a —

project, you open the base file with Presentation. The file extension of Presentation JH:} Presentation Base File
. . . . . . 116 bytes

project base files is bse; in most cases the base file will have the name Base.bse. i
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DIS/COM

ASALYSER

ugh the TasAlyser measurement application is a central component
Discom production test system, after the initial setup users
t with it rather little.
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TasAlyser Measurement Application DISﬁ/&COM

The TasAlyser measurement application loads a measurement project which defines
the processing and display modules (like the Excel application load a spreadsheet
which contains the actual data and calculation rules).

€ TasAlyser TMMAL-EOL HW - =] X
File Project Edit Vi indow  Hel
) Command Center a
3 § & Y
H TS | s A

5]

. Type
Project folder

E @

asurement

Because of the modular
structure, a TasAlyser project can
be adapted to various
measurement and evaluation
requirements.

Internally, TasAlyser uses multi-
processor parallel computing and
can process the sensor data
faster than real-time.

coesps. [l HNNEEEEEEENEEEEE NN
overtowd [l | HENEEEEEEEEEEEEEEEEE
mealarce [l A HENEEEEEEEE A
Syt H IEEEEEEEEEEEEEEEEEEE
overeros [l | HHNEEEEEEEEEEEEEEEE D

uuuuuuuuuuuu

Changes in settings and window
positions are not saved
automatically; you have to press
the Save button in the toolbar.

I () o) 1)+ <

0 80" 160' 240" 320 400' 480' S6Q' 640° 720 * (¥
> F=E @E

In menu Project you find the ( » s 8 T
option User Rights to protect 2 e 1
against unauthorized changes.

HBK
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System Configuration and Favorites

The System Configuration window provides access to all processing and display modules and settings.

System Configuration
2 ¥ i abe

= W Source
Wave Audio Playback
@ Inject System State
Control Values Centainer
Wave Audic Recording
% Clone channels

- Filter

@ Signal Moniter

i’ Rectify

% Resampling

Processing

[ Evaluation

:?f Main Thread Connections

‘# Terminal

E Scopes
Measured Values
|ﬂ Test History
|ﬂ Mosaic Window
Analysis Results

% Result Indicator
A
'\_f)‘ Command Center

MH Central Analysis

E Archive Measurements
@ Parameter Database

3.7 Favorites i3 System Configuration

If a docked window B Window el

“** The docking window System Configuration provides access

to all software modules of the TasAlyser application. Double-
click on an item opens the associated display or settings

window.

Those modules which are needed most
often can be added to the Favorites docking

Date

%
5

Because both windows

5

are not needed during

Tool windows

was closed, you can
re-open it from menu
View — Tool windows.

Lock window positions

Application skinning

Select display language...

Window position favorites...

3 Standard Toolbar

Output
Favorites
System Configuration

Measurement Control

Customize...

normal operation, they
are folded to the edge of
the TasAlyser main
window.

uonenbyuo JlasLs

window.

Usjuane 4 3

Discom Production Testing

DIS/COM

sort favorites here
Favorit w 0 X
#+ ¥ 5K abe
@
Wave Audio Wave Audio Signal Maonitor
Recording Playback
‘@ = =
Command Center Time Signalz Order Spectra
= B &
Crder Tracks Spectrogram Fitter
2] -+
Order Spectrogram Analysis Results Result Indicatar
<) =
Madulation Meodulation Spectra
Spectrogram

o Favorites | A% System Configuration

HBK
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Test Stand Communication DIS/COM

TasAlyser uses a text-based command protocol for communication with test
stand control.

The commands are exchanged via UDP (network), serial RS232 interface or [5 Output
Profibus/Profinet buffer. (Profibus uses text messages, too. Bit-parallel communication is only B

supported for special applications.)
In the Output window (usually docked

TasAlyser provides a wide range of commands, which can be extended for at the bottom of the main window)

special purposes. the communication can be monitored.
Examples for commands:
—o Insert: BE3
Command Description el ..
oo Jexiels izsaser Use this pin to
Insert: [Type] Get ready for a new test run with <o Mods: 3D keep window open
gearbox [Type] -0 Result:3-D
o+ 1
Mode: [A] Select test step [A] ~o Mode: 3-C
o— 1
Measure: 1/0 Measurement Start/Stop M4 » M \CommunTcaiTon,(;Internal messages ,(:Test resultsf(:Parameter data basef(iDebugging/
Remove: End test run.

The communication is recorded in a log file, which is

stored in your project folder:
C:\Discom\Measurement\MulitRot\(ProjectName)\Locals\Logs\

Result: 1=0K, 0=not OK, ...

Get the full test stand communication protocol documentation at
https://download.discom.de/Manuals

AN,
HBIK
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DIS/COM

IMIT GENERATION AND
RAMETER DATABASE PRIMER
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Evaluation Limits Double Feature

Dl_g/kcom

In EOL testing, there are two major objectives: This requires two limit strategies:
* Find parts which will be audible inside thecar ©=——"-> * Fixed limits confirmed by drive tests in car
* Find defects in parts that limit the lifetime C————»> * Automatically learned limits, based on statistics

The Discom system uses a combination of learned and fixed
limits which provide a high flexibility for all kind of situations.

The limit parameters are controlled in the parameter
database, allowing easy management even for many
different types and test steps.

Standard deviation—»>

dB(g) Mean value
120
110
100
90

80

70

60

The combination of
automatic and fixed
limits also applies to
limit curves

0 20 40 60 80 100 120 140 160 180 ord

24-03-04 Discom Production Testing

b annnnanes <:Min/Max Bounds

7|7 Limit value

+y x Standard deviation

+ Offset

egsurement Statistics

-

J
1

+ X% Mean value

k
"

\M
IIII|v

Mean value

I I I O O
—>

Calculation of the limit value:
(1) Limit = Mean + x % Mean + Offset +y x Std.Dev.
(2) apply bounds: Min < Limit £ Max

HOTTINGER BRUEL & KI&ER



Limit Calculation Examples DIS/COM

beremnuns <4z Min/Max Bounds

: Limit value
- I

Calculation of the limit value:
Limit = Mean + x % Mean + Offset +y x Standard deviation

apply bounds: Min £ Limit £ Max

+ y x Standard deviation

+ Offset

y +x% Mean value

Mean value

Parameter % mean Factor Formula Max bound Resulting
Std.Dev result (1) limit (2)

for Order Value with mean = 79.4, standard deviation = 1.8

Example 1 5 0 3 89.8 70 120 89.8
Example 2 5 0 3 89.8 95 95 95.0 Fixed limit
Example 3 10 0 0 89.4 95 105 95.0
Example 4 0 35 1 108.99 95 105 105.0

for RMS with mean = 5.2, standard deviation = 1.8
Example 5 1 0 3 11.6 5 20 11.6

Example 6 0 100 0 10.4 5 20 10.4

HBK
=y
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Limit Curves DIS/ COM

For curves (spectra, tracks), the limit is learned for each position individually.

Each curve point has it’'s own mean value and standard deviation, and the learned limit curve
is constructed point-wise according to the same method as for single values.

The Minimum and Maximum bounds are defined as polygons.

e | ¥

dB(m/s?).

»8.

Meanvaluecurve 5o,
Mean value curve

J //\/“\\
Standard deviation

w0 wf] i WWMWVAMM w )

<
t—i'
Q
S
o
)
-
a -
o
D)
<.
)
.
o
S

o 350 400 450 Ne 1] 10 20 40 50 80 90 ord
Input Shaft Prim_H1 Vs1 lim dB(m/). Measuremen S L
Input Shaft Prim_H1 Vs1 Limit
260, Learned limit 150
Minimum
Learned limit 60 = Hh | _ = _ boundary
\/v’\ s / polygon
\/\v/\/\‘ 140. -~ - 120,
Measurement 20 105.
Measurement
100. 90,

80 75

00 15 30 a5 6.0 75 9.0 105 120 135 krpm o 10 20 30 40 50 60 70 80 90 ord H B K .‘ :“
L1
\| 'I'
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Order Spectra Limits

For order spectra, the limit curve combines the learned spectral limit
and the single value limits which are defined for gear mesh orders and side bands.
Single Value limits for gear mesh

order and for side bands

Blue: pure spectral limit curve
without Spectral Value Iimit\ //
I\I/Ieasuremer‘lt dB{m/s?).
Limit

160.

Red: resulting ‘ /[ \
I H — Y A [ Jl\\ 150.

limit curve———_| |
jL JWJJL-J ‘_M}HLﬂ

surement JHLJ
I | | | L 120.

I |
LY ] L

40 50

140.

Mea

i
20 30

0 10
The limit curve and the spectral value limits can have different calculation parameters!
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Learning Process DIS_/&COM

The learning of the limits is done in two steps: base learning und additional learning.

The base learning encompasses only a few transmissions (e.g. 5). During base learning the measured
value is compared to the Maximum boundary from the parameter database. At the end of base
learning the preliminary limits are set.

The additional learning encompasses a lot of transmissions (e.g. 200 in total). Each one is tested
against the limit values calculated from the previous tests. If it is found to be ok it is added to the
statistics. This way the limit values are fine tuned.

5 o O O A O L

Base learning Additional learning | Learned values fixed
I
Total learn count in parameter database:  Leaming strategy X
Set total learn count | "= [Fenerd v
_ _ _ to -1 for continuous, New |
The automatic learning also permits the unattended start of a new test type at infinite learning. A— —
a test bench and provides “reasonable” starting limit values that can be Learning uses {otal umberof deps [ 200
refined through the parameter database. exponential averaging. || ee,ime constant 30
The third parameter for
The learning process can be restarted or extended at any time — also for single the learning strategy is i |

test steps or specific values. It is controlled from the parameter data base. the Time Constant
(see next page) /
2

|
T 1Y
HBK
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Parameter Database User Interface DIS/ COM

The parameter data base is a Microsoft Access data base. Thus, the data base file can be handled
as a normal file (for creating backups, copying between test stands etc.)

& The user interface TasForms is also based on Microsoft Access.
—~/ It can be switched to multiple languages.

==] Dataof:EDS-Proje.. X

- . Add Base Type
=3] Dataof:EDS-Proje.. X
== _ The start form of the parameter database offers access to Add Type
ase Type . Remove Type
e the most frequently used functions: managements of
. . R Design Data |
Remove Type  typesand limit settings.
Design Data | REE: @ = |
d W Single Value Limits
el = = H
Test Setup ey In the advanced settings, measurement setup, sensor Curve Value Limis
Single Value Limts BREE configuration and other parameters can be changed.
Curve Value Limits Trigger Parameters |
SRR Version Comment |
Trigger Parameters | | ieE TasForms automatically stores backups of previous V" Snow Advanced Setings
Verson Conmers | | #1308 versions when you leave the data base and confirm the Defragrent
[~ Bhow Advanced Settings HEFRIE Select project
64 Bit CESS .
- —I
L | BT |
© ETERIEE Emor Codes |
Vers: 120207_TF : )
._|j' | Signal Settings |
Sampling Parameters
|| Alias keys list

Model Specific Settings

User Management

Check “Advanced Settings” to expand the start form and get access to all functions: :>

Experts Setup
Vers: 230703_1_TF
64 Bit MSAccess
e

HBK
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Limit Settings Form

In the Limit Settings form, start by selecting the Clavis combination for which you want to review

or change settings.

DIS_/&COM

== Limit value settings - [m] *
Type (Basetype) Test Bench (Bench Group) Test state Instrument Channel Signal Location Measurements R
. . . 15CRW (15SCRW) | EDS-TST(EDSLine) ~ | Peak ~ | Mod w |EXT FDOut ~ |EM_HT ~ M|
Select Clavis combination 27TUZ (27TUZ ) EDS-T52 (EDS-Line ) R SPS V5G Input Shat EM_H2 F
. 35DCF (35DCF ) EDS-TS3 (EDS-Line ) S Intermediate Shaft EM_H3 —
18] the Upper pa rt 36AXU (36AXUY ¥ | EDS-T54 (EDS-Line ) ¥ | SpectrogramArea & & PrimOut v |EM_H4 v <
R 0 | | | 0 | =1
Add Combinations | ¥ a) types W Alltest benches I | test steps ™ Allinstruments ™ Al channels ¥ oAl signals ¥ allocations W Al measurements l
asetype (Types Bench group (Test Benches) Test I ent  Channel ignal Location Measuremen Measure Ewval on/off  Store Offset LOffset StdDev  Min Max En:r E
state t ode
) [36AXU (36AXLU) - | [ED5ne { Intermedi -, | [Final_H5 - || OFf - Of[w ][ On[w 3 0 3 50 133[ 603
" |3BAXU (36AXL) “I[Estne| Switch off the “All ...” check | [Input She - | [EM_HT (< ][ On|w Onlv ][ On[w 8 0 3 50 130
" |3BAXU (36AXL) - | [EDSTine - L [Inpt Sha . [[EM_HT | |[ On] Onlv ][ On[w 8 0 3 50 130] | Set the limit calculation
I [36AXU (36AXU) ~/Jemstre( box to select individual values  [jinemedi< [Fra i~ 1| Onw || On|| On : : : = o | B
" [3EAXU (36AXL) - [EDSTine [input She -, | [PAm_HA |~ || On|||  Refl]| On parameters (Offset, %+Mean,
" |3BAXU (36AXL) - | [EDS-Line (EDS-TS1, EDS-T! - | [Spd-L - | [Spectral- - | [Synch |~ |[VSG |- | [Input She - |[Prim_H4 ||| On. Reflw|[ On - _ .
" |3BAXU (36AXL) - | [EDS-Line (EDS-TS1, EDS-T! - | [Spd-L - | [Spectral- - | [Synch |~ |[VSG |- | [lnput She . |[EM_HZ [ ][ On|. Onlv ][ On[w 8 0 3 50 130 | Std.Dev. factor, Min and Max
| [36AXU (36AXU) - |[EDSine (EDS-TS1, EDST .. | [Spd< . | [Spectral . [[Synch [ [[VSG [ [Input Sha . [[EM_HZ .1 On[e On[v ]| On[v g 0 3 60 130 boundary) in these columns.
[36AX1 (36AXL) - | [EDS-Line (EDS-TS1, EDS-T! - | [SpdC - | [Spectral- - [[Synch | [[VSG | [FDOw | |[Fina_H2/ ][ On|. onl< ][ On[w 8 0 3 50
" |3BAXU (36AXL) - | [EDS-Line (EDS-TS1, EDS-T! - | [SpdC - | [Spectral- - | [Synch |~ |[VSG |- |[FDOwt |- |[Final_H5 .|| Off .. Of[w ][ On[w 8 0 3 50
" |3BAXU (36AXL) - | [EDS-Line (EDS-TS1, EDS-T! - | [Spd-L - | [Spectral- - | [Synch |~ |[VSG |- | [Input She - |[Prim_H2 || Off - Of[w ][ On[w 12 0 1 50
" |3BAXU (36AXL) - | [EDS-Line (EDS-TS1, EDS-T! - | [Spd-L - | [Spectral- - | [Synch |~ |[VSG |- | [Input She . |[EM_H3 [ ][ Onlw Ref[« ][ Onlw 8 0 3 50
" |3BAXU (36AXL) - | [EDS-Line (EDS-TS1, EDS-T! - | [SpdC - | [Spectral- - | [Synch |~ |[VSG |- | [Intemedi - |[Prim_H1. || Off .. Of[w ][ On[w 12 0 1 50
" 13RAXITBRAXIN . [FMEine (FNS-TST FNG-T! . | [Snd< - [Snectal . [Swnch . V&G .. linot She IR A3 1 o ‘?‘T I onls N il N n N El N =] ‘|‘|1' ‘rc[m
[on [ ][On wlon o] of 50 | 3 0 3 50 Error code can be
t > | setforeach Clavis
B individually
= Polygon settings Falpgons... 1 SWItCh I.Imlt lI‘B
List name FixMinSpectrum : evaluatlon On/Off I_L@ |
New | e | Forcurve value instruments, Min and Max in this column.
Location I boundaries are polygons. These are - A .
‘ defined in a sepzra?clg window. o |_ create fimicand Enensi b elnthcieeten
= T = 5 evaluate
e . row and press the *|button
g i = Select a specific instrument to activate the e e e
to apply that value to all rows.
l | L button. Ref = create limit
[ 15000 | 110 . . -
7| 5 = Enter a new name in the selection box without evaluation
- || and press [New] to create a new polygon.
N

Discom Production Testing
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Understanding Defect Messages DIS/COM

The defect messages shown in TasAlyser, WebPal and Presentation contain the Clavis information
which provides the key to parametrization and statistics.

4 Analysis Results =N R
EDS-TS3 PWT30211300 [35CCW] Loud1.2 VFBALB233230679 2023-11-06.14:17:36

Top line shows test stand,

type name, [base type],
serial number and ] o
time stamp Description Vialwe Limit Leanedmean Fosition Specification ng ht_CIICk In Ta SAlyser
. Sdp-D_LowT Nick 224 12.0 00 1348 CrestMix (Input Shaft) VSG ‘Analysis Results’ window to
Sdp-D_LowT Nick Input Shaft 19.1 12.0 g 1348 Crest Input Shaft Synch V3G h q | q
Sdp-D_LowT Nick 377 20.0 00 1389 Kurtosis Mix (Input Shaft) VSG get to the display settings.
Sdp-D_LowT Nick Input Shaft N7 200 00 1329  Kurtosis Input Shaft Synch V\ ]
Double-click on a message
row to open Inspector Q for
that value.
Defect Code Defect Message Measured value Clavis specification
and limit value
Defect Code and Defect Message text can be Clavis specification shows Instrument and
defined and changed by the user; see next page. Position value Parameter, Location, analysis Channel and

Sensor. (Test step is shown optionally.)
The meaning of the Position value depends on

the instrument shown in the Clavis specification.

For spectra, it is the order where the measured

curve passed the limit; for tracks, it is the rpm

speed (control value).

HBK
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Defect Codes DISﬁ/&COM

Defect codes and defect messages can be freely defined in the parameter database.
‘ Error Codes | ‘

The defect codes are then assigned to measured values in the

[Measurement Value Setup] or [Single/Curve Values Limits] forms.

= Listof error codes - oo “Priority” defines the
Emorcode  Emorcode Emor text Priority Group Shadow group | = .
sPs sorting of defect messages.
ErrOr COde numberS can '|| 1|Nick (Peak) | 500 i bzl Ihi-
2| 2|Nick {Crest) | EDD—W The defeCt Wlth hlgheSt
be chosen freely o ' -
0 B 0] 0lGeabaxlowd | 1007 Spectnm | JNo priority is listed first and is
is not allowed, no upper limit). il T [Shaftloud [ 100]7 Specium 1< ]Ne =
2D| 20 |0rder|oud (Spektral) | 2DD|?: Spectum |- |No » used for Standard
21| 21 |Orderloud (imbalance) | 200|7: Spectum | |[No = productlon Statls‘“CS.
" \ 1DD| 100 |Gearrnesh loud | 600 [6: Gear Mesh | [N w
The “External error code” (or PLC 101 [Geamesh loud (Speed-Band) | 600 [6: Gear Mesh [+ [No »
error code) is the number sent a 100 [Order loud(Spectral Track) | 100 [6: Gear Mesh [ |[No =
a result to the PLC. Multiple 200 200 [Excentrcty | 500 [6: Gear Mesh |, ||No - E ted int
errors can use the same 300 | 300 [Modulated Noise | 100 |7 Spectum rrors are Sor €a into .
“oxternal” code. 900 900 [System: Vibration sensor defect or not attached [ 999[10:System [ ||No = groups, which are defined
910 | 910 [System: Measurement incomplete (no speed signal?) | 999 [9: Testbench [.-[[No v . f
911 | 911 |System: Speed under bounds | 555|5': Testbench | . |N0 ¥ In a Separate Orm'
512| 512|System: Speed above bounds | 555|5': Testbench | |No ~ The error group Of the error
558 | 558 |Tas Bow processing emor | 559 |'ID: System v |No . . . - -
Add a new defect code = e with highest priority defines
definition in the last line “—5 T Error text message must 0 the overall result code.
Of the ||St. be Slngle |IneS. Edit emor groups | Shadow rules...
! . . = .
... | Chinese or other Unicode e , Overall result codes:
atensalz: von 1 - OK' 0 = NOK'
characters are allowed. e e
amt
wwy

W
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Initiate new learning of limits DIS‘/&COM

There are two ways of initiating a re-learning of all limits:

» The direct way: delete the learn files
» The delicate way: use the parameter data base (next page)

The direct way

On the measurement computer(s), quit the measurement application. Go to the folder

iu C:\Discom\Measurement\MultiRot\ (Project name) \Locals\LearnData\

Delete all files in there (or only those for the base types you wish to re-learn), then start TasAlyser again.

The delicate way

Although the learn data are saved locally on the measurement computer in the LearnData folder, learning is
managed in the parameter database (see next page).
This allows initiating a new learn for several test stands at once (if a central parameter database is used), re-learning

only specific limits (e.g. only for a specific test step), or refining the learned limits with additional learn data (instead
of starting all over).

amh
Discom Production Testing HBK w
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In the parameter data base, open the “Learn Parameter” form and press “Relearn all”:

Initiate new learning in Parameter Database DIS_/&COM

Data of : ( 1. |E| Set learn parameter EI@
Add Base Type Type (Basetype)  Test Bench (Bench Test state Instrument Channel Signal Lacation Measuremeritz R .
BK2 (BK2 ) - |0 1 - |1C » |Crest » |Edemal » |FrontSpeed - |FDOut = |CheckM - M
e e e [ e o B o c[2= 5 4| You can select specific types,
FRemove Type Bk4(BK4) |t L 3 —_[2C — |CurvePolygon | Mix _ |LaneFostn | Gear —_ |CheckRange d
RKRIRKRY 7 o T |20 T | CV-Track T | Mixd R 7 | Mic 7 | Rearthns T | Deviation S =
= = 2 Z Z 2 I = T | teststands, test steps or
V¥ Altypes ¥ Altestbenches¥ Allteststeps W Allinstuments W Al channels W All signals v Alllocations [ All measuremer D .
Test Setup | Basetype (Types)  Benchgroup (Test Test  Test Instum Channe Signal Locatio measg Leam Releam  Activation Leam Activation ﬁ‘ m ea S u red Va I u eS I n t h e U p pe r
Renches) Rench  state  ent | n uanti Proced time: 1 lime
Single Value Limits | p [BKW (BKW) j j GM-Y4l ’G Spej Mix j VS j Inpuj Gea - ||Slov - | Releam ‘_,70_ H
BV EW ] a1V <[5~ part in order to re-learn only
|| BKW BKW) <] ~ [[Gval [i-_~ ] [Spe 1[5y~ | VS~ finpu_~[Gea_~ | |Siov ~ . ..
CHEAT TR, -1 B {7 Tl ey | ey | ey | Ty | ey | ey | e SpeCIfIC Ilmlts
Version Lommel t :
N Star =
Select project | = . . .
I~ Show Abvanced Setings e To refine some limits, enter a
Vers: 131025_TF
. — Datensatz: 4 i kM von 66710 4 .
b | number (e.g. 50) into the

“ ” . . . “Learn +n” column.
If you do not have the “Learn Parameter” button in your project, go to the Limit Forms and press the

“Expand” button in the lower right corner to get the learn parameter settings:

% Limit Curve Settings — O b
Type (Basetype) Test Bench (Bench G Test state Instrument Channel Signal Laocation Measurements R .
E0000270 (000027 | EDSB-TS1 (EDS8) | Coast-1 ~ [CestTrack A [FixFs ~ [EXT ~ [ ~ [EM_H1 a M SI nce the Iea rn pa rameter are
B T E0000705 (E000070 Coast-2 CV-Track Mix SpdEM EM EM_H10 =
nly Measuing | Epgg 43 (EDS8 4.3 Coast-3 o |KutosisTrack | SPS o | SpeOut FDIn o |EM_H2 v — . . . .
Tirinea- 1 Pasl_Trarl J Sk lcnm..n Jll:nn..» JllZM H1 J <P assoclated Wlth the Ilmlt
Add Combinations | W Alltypes [v Altestbenches [w Alltest steps ¥ Alinstuments ™ Al channels ¥ Al signals W &llocations [¥ Al measurements D 'f _
| Basetype (Types) Bench group (Test  Teststate Instument Channel  Signal Location meas.q Measur Eval  Store Offse %0ffset  StdDev Min Max Emor [ pa ra mete rSI I you Wa nt to re
uantity e on/off 3
) [EDS843 [EDSS . | [EDS8 (EDSETS - | [Coast- . | [Spectra « | [Mix || [VS1 | ||lnput She | [EM_H .. |W [ Offw ][ On[w 17 0] 15 [StdMir[~| [StdMal~.|[ 550 I ” I H h
EDS84.3 (EDSS . | [EDS8 (EDSETS . | [Coast- - | [Spectral - | [Mix | |[VST |- |[lnputShe . |[EM_H. |V [ OF [ Onl. 17 0] 1.5 [StaMir] | [StaMa[ ][ 550 earn a |m|t5, you ave to
EDS84.3 (EDS8 - |[EDS8 (EDS8TS . | [Coast- . | [CrestTra - | [Mix | |[VST | [input She | [Track || ¥ | OFF || On[w 2 0 3 [StaMir] L [StaMa[ ][ 200 e el . . .
LS I N Y ¥ I I YA initiate this twice: for the
jon [ullon [o of o] 3] = .
single value and for the curve
Datensatz: M Tvon747 | » M Kein Filter | Suchen 4 I i m its.

|
Learning (of mean value and standard deviation) is done even when evaluation is switched off for a Clavis.

When a new metric is created, it will automatically start learning (independent of whether it is currently evaluated .
against a limit or not). Discom Production Testing HBK w
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Types and Base Types DIS_/&COM

The parameter data base uses types and base types.

Base types differ in their Each base type can have additional names
kinematics (ratios, gears, . associated. These names are Types.

4711 4711
ABC
TP38i

48GX
< | DEF
TP56k

The type name is used by test stand control
and appears in measurement reports, result
data base and production statistics.

Base Types: iPhone models

adA} aspq auo Jof sadAy 1uaiaffip

Limits, testing parameters and
the like are linked to base type.

In the same manner test stand groups can have multiple test stand names.

Discom Production Testing
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How To Create a New Base Types DIS_/&COM

A Base Type is different from other types by teeth numbers or other kinematic properties. All limit
and measurement parameters are linked to base types.

Each base type can have more than one associated Type Names. Type names are used for
production statistics and PLC communication.

A new base type is always created as a copy of an existing base type. Afterwards, the teeth
numbers (“Design Data”) and other properties are modified as needed.

Enter the name of
your new base type

To create a new
base type, in
TasForms press the

Keep the choice
“Copy all connected

% Base Type e

¢~ Copy only basic information

Add Base Type
)

[Add Base Type] R TTe New Base Type [7537 = Copy al comnected datz data” and press

button. % Copy from [7477 - Add [Add]

Design Data

Test Setup

Single Value Limits

For “Copy from”, select an

existing base type with It may take some time for TasForms

to create all table entries for the new

Curve Value Limits ‘

Leam parameter

After you have created

the new base tvoe. oben Version Commert || similar properties. _
YP€E, op Seectproect | type. After completion, you get a
1 [~ Show Advanced Settings . .
[Design Data] to enter e confirmation message: [ —
the correct teeth Bl |
number |nf0rmation. Task completed

HBK
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Additional Type Names DIS/COM

Each base type can have more than one associated type name.

Production statistics and evaluation use type names by default, but limits are linked to base types.

Every base type also appears as a type name.

Enter the new type

name here
To create a new
= Add Type X
type name, press > Eeting Types
Mew T 01058 (7311) ~ o
Lhe [Add Type] R e 3611 G611 ) The list shows all
utton. o EEGT ] (i) existing type names.
Design Data 0
, .02 | ..., @M Each name has in
Test Setup | 7312 (7312)
Use [Remove Type] to Single Value Limits g]i%];; parentheses the
delete type names or ol BE03E) according base type.
Leam parameter 2411 (7411
base types you no Version Comment | 74122412; v
longer need. Select project | Suchen
[ Show Advanced Settings
Vers: 160314_TF
-
R | You have to select the base

type which gets this new name.

The parenthesis show other
names linked to this type name.

HBK
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Server File Exchange and Collector

DIS/COM

Information exchange between measurement PCs and server uses shared folders and file transfer. The
Collector Service retrieves the result files from the test stands, moves them to the local inbox folder

on the server and then inserts them into the result database.
The Parameter Distribution Tool copies the parameter database file to the test stands.

/ Measurement PC

Server

Parameter
Data base

\

- ("
-J , data base +

File system

Measurement
application

TasAlyser

l ollectors Job
C:\outbox

e

one test run @

c
=
L S
)
(70}
(V]
e
(V]
c
o

Archive file —
Archive file —
one test run
Archive file —

-

59 24-03-04

In single-PC-setups, the
measurement PC also has the
role of the server. Everything
works the same as with a
separated server, including the
Collector.

The only difference: there is no
Parameter Distribution Tool.
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Result Database + File System DIS/COM

The result database contains for each test run all general information (serial number, time
stamp, result, defect messages etc.) and all single value measurement data.

Large binary data like curves (spectra, order tracks) and spectrograms are stored in files in rdt
format, which are sorted into week folders and daily files. The database contains an index into
these files, so that any specific curve can be found and loaded efficiently.

SQL Server
C:\outbox . Database
| B _
o S8 |0 S Evaluation Tools:
cmm S cmm S
"q;, % "q;, % ! Web.Pal
c s ™ ! Presentation
- B - : B
<< O << O :
]
: File System
] .
Production ! office D:\Archives\...
Network : Network
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How to Track Collector Problems

Things to check:

Is the Collector Service running?
(Open the Computer Management console and check the services.)

Can all Outbox folders on the measurement PCs be accessed from the server?
(Each network folder which cannot be accessed will slow down Collector operation considerably.)

Are the Outbox folders mostly empty while Collector is running?
(If files assemble in the Outboxes, the Collector might not have the rights to really move them.)

Do you see a lot of files of type .rdt or .rdS in the Inbox?
Is the server volume (D:\ drive) full, so no additional files can be stored?

For a fast problem check, you may first want to have a look into the text file
C:\Discom\Analysis\DbCollector\(ProjectName)*\Status.sea

The Collector Service writes some records of problems into the Windows System Event log. Since it is
not easy to read messages there, and only important messages are logged there, it is much easier to
track Collector problems using the “Collector App” instead of the Service.

Here is how to switch to the Collector App:

1. Open Computer Management and stop the Collector Service @
2. Go to C:\Discom\Analysis\DbCollector\(ProjectName)*
3. Start the Collector App using the shortcut. o

Close the App before you re-start the Service.

ArchiveCollector

Running App and Service in parallel may cause confusion! *(ProjectName): the default name is

61 24-03-04

“DiscomData”, but you might have a

different project name in your installation.




Parameter Database Distribution

DIS/COM

Parameter database distribution is triggered manually by the engineer
after making changes to the master copy (e.g. limit settings).
The Distribution tool uses a set of batch scripts for these steps:

* Make a temporary copy of the parameter database mdb file

* For each test stand:

* Copy the temporary file via network into the target folder on the
measurement PC

* Replace the actual parameter database on the measurement PC by
renaming the temporary file

* Delete the temporary file

By using a temporary file, the possibly slow operation of file copy via network
will not block the measurement application.

." d |i m" 1
&
Execution of the

DistributeParamDb tool requires
entering a password blindly.

Distribution of parameter data base

62 24-03-04
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Projects and Project Folder DIS_/&COM

@ Similar to using the Excel application to open an Excel spreadsheet,
the TasAlyser application loads a measurement project.

The TasAlyser application is installed in C:\Program Files\Discom,

The projects are located within C: \Discom\Measurement\MultiRot.

45 TasAlyser GF6 SGM Ts1
File | Project Edit View Window Help Each project has it’s own project folder. Typical measurement

H Save current settings Strg+5 PCS Only have one prOjeCt.
| Project folder... |—
ttra

_ =m You can very easily open a Windows file explorer for your project
Qut folder by using the according command from the File menu.

= | Il

The project folder contains all information and settings for your project, including the parameter
data base, but no test results or measurement data.

Lag file...

Halinne .l %

£

To make a simple backup of a project, just duplicate the project folder. The easiest way to do this
is using the Tas Backup Tool (Software Maintenance Tool).

~. The Presentation project folders are located in C: \Discom\Analysis\Presentations.
You can make duplicates of these folders — as a backup, or to transfer the project to a
different computer (like your desktop workstation).
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Project Backup

DIS/COM

The Tas Backup Tool (also called Software Maintenance Tool) assists you in creating project backups.
It is located in the “Rotas for Experts” folder on the measurement computer’s desktop. Use it to

o Create a backup copy of the measurement project including all settings and learned limits

o Create a backup of the software executables (TasAlyser etc.)

o Schedule automatic backups

Usage:

(1) Start Tas Backup Tool from Rotas for Experts folder.

(2) Optionally change project and backup name using
menu Edit.
The backup is created as a sub-folder of
D:\Backup\Discom.

(3) Press [Perform Project Backup] if you want to save the
current settings, learned limits, parameter database,
Presentation project etc.

(4) Press [Perform Software Backup] to copy the software
executables. This is only needed before installing a
new software version.

(5) Done. Close the Backup Tool.
There are a few different versions of the Backup

Tool which have alternate layouts, but all operate
in the same way.

65 24-03-04

% TasRackup Tool v1.1.14 _ «
Edit |
iﬂ: ss==am [)|S/COM
Project Backup Software Backup

A project backup contains all setting learned limits,
calibration factors, and the local parameter database. A Software Backup contains a Backup of the
TasAlyser Software executables.

@ Itis recommended to perform a Software Backup

TasAlyser Project - Froectiiame before every software update.

Il be copied to the backup Folder

Backup Project

Backup Software @

Open Backup Location

HBK
i

Use the [Open Backup Location] button to get to the backup folder
in Windows file explorer.

To restore a backup: locate the according sub-folder and copy it
back to C:\Discom. HBK éi’
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System Recovery DIS_/&COM

Each Discom measurement PC has an additional backup hard disk built in, and an
additional boot device with Macrium or Acronis software internally connected.

To create a new system recovery image:

1. Turn off the computer.

2. Open the lid on the computer front and switch on the backup HDD.

3. Restart computer.

4. Use Macrium or Acronis software (pre-installed, run as administrator) to create
a system image stored on the backup HDD. (If you create an image including D:\
partition, you should exclude .wav and .rdt files in Acronis.)

5. Turn off computer, switch off backup HDD, restart computer.

To restore the computer from an image (in case of total system failure):

1. Turn off the computer.

2. Open the lid on the computer front and switch on the backup HDD.

3. Restart computer.

4. During boot process, watch screen and press according key to use Acronis boot loader
instead of normal Windows.

Use Acronis software (starts automatically) to restore system image from backup HDD.
Turn off computer, switch off backup HDD, restart computer.

1Y
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If you are having problems with your measurement projects or if you need help with
noise phenomena, please contact us. =

Calling for Help DIS_/&COM
@

If possible, prepare to send to us these files:
v’ Project folder (C:\Discom\Measurement\MultiRot\(Project name)

Use the Backup Tool to create a project backup. Then compress the backup
folder (from D:\Backup\Discom) using Zip or better 7zip.

v Archive files (from single test runs or a complete day)

Archives and wave files should be compressed, too.

|
v" Wave files of problematic measurement(s) and from normal measurements ﬂi
.
=

v' Communication log file.

If you are having communication problems or see error messages in TasAlyser,
get the log file from (Project Folder)\Local\Log, 7zip it and send it to us.

Discom has a cloud storage space where you can upload the data to your dedicated,
protected customer folder. Please ask us for your access link.

https://www.strato.de/cloud-speicher/

The most efficient help tool: Remote Access
(Discom uses TeamViewer)

HBK
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Find more information on

www.discom.de
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