D@/\m

Discom Production Test System

General Training

www.discom.de



Transmission Test: Training Contents DlS/‘COM

System overview

Theory of transmission noise analysis
Limit value and limit curve generation
Typical gear defects and noise problems
Components of the measurement software
The parameter data base

Result data base and evaluation software
Wave file recording and playback
Calibration

Test stand and line management

Backup and restore

© © © © © © © © © © ©

22-06-15 UNRESTRICTED




M SYSTEM OVERVIEW DIS/\COM
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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.
The Discom evaluation software tools can be used in any place.

/ Test Stand \ e Server N
Test Object
L« iy

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

e Result Database
Speed /

Evaluation software
Production statistics

Central parametrization
Communication link

Mea!surement PC The Discom software suite consists not only
with TAS Box e
of the measurement application, but also
Measurement application includes a suite of evaluation and
administration tools.

Transmission Testing




Test Stand Setup for Gear Testing DIS/COM

A standard gear tester uses the TAC Torsional Accelerometer as sensor and needs
the precise rotational speed of either Master or Test gear (shaft).

Additional sensors e.g. for condition monitoring can be added. Typical measurement

rotational speeds:

Master gear 300 - 1000 rpm for gear testing
up to 10000 rpm possible

For TE measurement, 100 — 400 rpm

Test gear

TAC Sensor

rotational speed

Torsional
acceleration

Additional sensors
(optional)

o..)

Communication

The Transmission Error (TE) measurement extension needs high-resolution rotary
encoders on both shafts (Master and Test gear).

Discom Production Testing



Working with multiple test stands DIS/COM

The result database and the parameter database master copy reside on a central server.
Results are collected from the test stands to the server, and the parameter database is
distributed from there to the test stands. Usually, you access the server via Web.Pal and
remote desktop from your office workstation.

Distribution Acquisition of
of parameter measurement archives
data base (Collector service)

—

< %

Access for
evaluation and
parametrization -

Server for parameter data Office workstation (your desk)
base and result data base

Discom Production Testing



Discom Noise Analysis System Overview DIS/COM

Test Stand

Control TAS Box
front end Sensor

signals

LEHAWAE l

Measurement Application 5505 05 00 LT iU i)
-
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TAS Box Front End DIS/COM

The “TAS Box” is the data acquisition front end of the Rotas system.

It is connected to the measurement PC via USB. The TasAlyser measurement software can run
on any Windows PC with Windows 7 upwards.
There are three basic models of the “Tas Box”:

A TAS28 has up to 8 A/D and four speed channels. It is the
standard TAS box model. The TAS28a variant provides a sampling
rate of up to 200 kHz.

The new TAS48 has 16 A/D channels, like a double decker TAS28a.

TasNano is as small as a smartphone and provides four A/D
channels. It is specifically designed for mobile applications.

legacy versions:

Technical data:

* Sampling rates up to 200 kHz, 24 Bit A/D converters
* A/D converter module: AC, DC or ICP coupling, input voltage up to 30V

* Modular system, can be extended for up to 16 A/D channels + 4 pulse TAS-28 card

channels for rpm speed
TASO8 box
* Rpm speed module for pulsed speed signals with up to 10 MHz pulse rates

*  Power supply for up to 5 IEPE sensors only per USB

Discom Production Testing



TAS Hardware Extensions DIS/COM

The most basic Rotas system only uses one accelerometer and one
speed sensor. This system can be extended in multiple ways:

B More Sensors, also of different types (like laser vibrometer).
B Microphone measurement parallel to vibration measurement.

O More speed inputs (like using both rear output speeds in addition
to the input speed).

@ Torque measurement for torque ramps and/or torque fluctuation
analysis.

B Shifting force measurement for manual transmissions.

@ Acquisition of control values (like speeds) via CAN bus and sample-
precise integration into A/D data stream.

@ Angular synchronous sampling and analysis of rotational
fluctuations.
For use in vehicle drive tests, a mobile version of the TAS box is available (TAS-nano). It
is connected to a standard notebook or tablet PC via USB. Speed information is read
directly out of the CAN bus. The mobile system is fully compatible to the test stand
system, so direct comparison of measurement results is possible.

TAS-Mobile will typically measure the signals of four microphones in the vehicle cabin
and optionally an accelerometer attached to the transmission.

Discom Production Testing




BKS Accelerometers DIS/ COM

Sensors BKS03 and BKS 10 are pressed onto the specimen’s surface. The flexible silicone ball element
and ring-shaped contact plate ensure close coupling to irregular surfaces even when applied non-
perpendicular. In addition, the silicone ball element decouples the sensor from test stand vibrations.

. 8 T
The sensor tips are currently KS91 accelerometers 56509 2 zusteng — 578100 gescraute
from Metra Messtechnik, Germany. These sensors el B b el it e
: 2 .
are nearly linear up to 14 kHz, compared to a c 2
= 0
screwed-on sensor. '%‘2 / _____________________________________________________
These accelerometers can measure up to +700g (with D::
standard amplifiers). ICP supply is provided by the ghlil ‘ .
10° 10° Frequency [Hz] 10
TAS box.

Frequency response deviation between screwed-on vibration
sensor (orange) and BKSO3 (green).

Discom Production Testing



MVS Magnetically Attached Accelerometer DIS/COM

The MVS magnetic accelerometer can be used instead of BKS sensors on test objects
that move during the test.

Lightweight sensor and
magnet:

< 10 g for high bandwidth
(beyond 20 kHz)

Individually replaceable

- Sensor

- Cable

- Magnet (configurable)
- Elastic Element

Cable with coaxial
connector that can turn and
persist high force: The
sensor could be pulled off
by the cable!

Easy to grip.

Discom Production Testing



TAC Torsional Accelerometer DIS/COM

The TAC torsional accelerometer is mounted directly onto the axle of the test
stand and measures torsional fluctuations instead of vibrations.

power supply panted

sensor paried

___ Accelerometers

-
-

Infrared LEDs
Status LED for data transfer

108,20 | 00

It uses two accelerometers on opposite 180° positions, so the influence of external vibrations
and lateral acceleration (gravity) is cancelled.
It uses inductive power supply and infrared diodes for data transfer.

Rotas Noise Analysis System




CTION STATISTICS (PART 1) DIS/\COM

How to get an overview of your current production,
NOK rate and defects

Discom Production Testing



Discom Result Database Overview DIS/COM

Parameter Data
Base

Test Stand

Control TAS Box

front end Sensor

signals

LEHAWAE |

Measurement Application 50 5 55005 TT e i L

Wave Files

TasWavEditor

ik

‘Presentation’

Measurement Data
Evaluation

Discom Praduetign Testing




Intranet Production Analysis: Web.Pal

DIS/COM

Web.Pal is an intranet-based service. Using your normal web browser, you can check
production statistics, NOK rates, top N defect reasons, value statistics, trend analysis and more.

The Web.Pal application itself runs on a server computer, which is in many cases identical to

the result database server.

Web.Pal was designed to assist you in
identifying and solving all kinds of
production problems.

The starting point for different ways of
analysis is the production statistics,
which displays for all test stands and
types the production numbers and
fault rates.

You can select specific time ranges for
your analysis, exclude test stands or
certain error types, and use a bunch
of additional options and filters.

Just click on a percent number to go
to the detailed analysis.

D@
A BRUEL & KIER
COMPANY

HOME

PRODUCTION STATISTICS | HELP English V] ] SILVERLIGHT

|Lokal

~ Commands

Number of units tested

! Test Stand Rejects by Shift J

Top N Rejects

Reject Messages

Serial Number

All Tests

Single Value Statistics

Test History

¥ Time

Last Year

From 1/1/2018 12:00:00 AM
To 12/31/2018 11:59:59 PM
~ (QOptions

(Last Test

Showy/Apply
||  Use Base Model
| Shift Times
. | Reference Units
| Errer Group Filter

| Test Stand Filter

| =l Save

{ 4 [T _Joizt b bl & [100% v B G

Brilel & Kjeer 5+ Lokal Production Statistics

EEYND NEASURE

|

I
DIS|/COM
I8 8h0E- G 1R
1 ey

Test Result Overview from 1/1/2018 12:00 AM to 12/31/2018 11:69 PM

= Detail Total EOL1 EOL2 EOL3
Model N NOK % N NOK % N NOK % N NOK %

Total 1526 45 2.9% 588 23  39% 528 8 15% 410 14 34%
TypE 882 16  1.8% 361 T 19% 303 3 10% 218 6 28%
TypD 187 14 7.5% 64 8 125% 64 2 | 31% 59 4 6.8%
TypG 180 5 28% 58 2 34% 66 1 15% 56 2  36%
TypF 151 4 | 26% 5 2 | 35% 43 1 21% 46 1 22%
TypC 88 3 34% 24 1 | 42% 4 1 24% 23 1 43%
TypH 26 1 3.8% 12 1 | 83% 6 0 0.0 8 0 00
TypA 8 2 5B0% 8 2 |250%
TypB 4 0 00 4 0 | 00

Report Filter Setting

Show Measurements Last Test

Show Reference Units Off

Shift Times Oif

Discom Production Testing



Web.Pal: Basic Operations DIS/COM

After connecting to the Web.Pal start page, click on [PRODUCTION STATISTICS] in the title ba
to get to the main page:

Is\ HOME | | PRODUCTION SMATISTICS | HELP [Engien — [+] ] SILVERLIGHT
[Number of units tested] gets U M T a-a
you to the production statistics BidaiGer:  Lokal Production Statistics DIS/COM

lL_ukaI ) EEYOND NEASBE |“"UE\1‘;EJ§AE"V

tabular overview.

~ 4, Commands

Test Result Overview from 1/1/2018 12:00 AM to 12/31/2018 11:69 PM

Number of units tested

[Top N Rejects] directly links to

th R t t t t . h t Test Stand Rejects by Shift j g Detail Total EOL1 EOL2 EOL3
e reject statistics ple chart. ool ieiects J Model NNOK % N NOK :

J P e = | & [ [ | 5w Click on a percentage
[Serial Number] lets you find all [ ..l oo T e e number to see the detailed
results for a certain serial e R REaC) mo R Top N Rejects statistics

v Time TypC 8 3 34% 24 1 42 4 23 | 1 43% | r
number. s — TypH 2 1 s 2 4 jeml s Lol 0 00| k

. ! From  1/1/2018 12:00:00 AM I::g Z ZZT ﬁ _Bri]el;»KiEr% Lokal Préduction Statistics DL&"
Set the time range for which you [ = e usese '
want to see the statistics. 'Las.:)::zns =1 :x?ﬂ:ﬁewm Top N Rejects from 1/1/2018 12:00 AM to 12/31/2018 11:59 PM
—— . Id AllUnits GoodUnits  BadUnts  Reject Rate
o, . . || Use Base Model E | Shift Times O_Me'a“ 4iED G 25 S8

Test Repetition Options: 0 it Times UstFiter 4475 260 215 4%
First Test: this looks at the first test = i
for each serial number U[festnditer [+

| Save|

Last Test: this is your final
production result
All Tests: includes all repetitions.

Discom Production Testing




Demo DIS/COM
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SIS METHODS DlS/\COM

To be able to understand the top N defect statistics of Web.Pal,
we have to look into the analysis methods.

Discom Production Testing



Rotational Synchronous Noise Analysis DIS/COM

The main noise source and source for
torsional vibrations is the gear mesh.

.- Test Gear

There are two types of noise sources: those
who can be attributed clearly to one gear
(e.g. nicks, excentricity) and those which
show only in the meshing (e.g. surface
problems).

Master Gear

{
\J

Total noise £33
. V W ) ! J
Shaft revolutions e o o o o

Rotatlon—syn‘chronous ) N AN\ AN .
order analysis: MAAVAVAVAVAVAS NARVARVARVARVARY

The signals are @ﬁVAVAVAVAWL\’ . \/\\/\\/\\/\\/\\/r\:

sampled synchronous

to the shafts
(for each shaft MARVAVAVAVAVA . \/\\/\\//\\/\\/\\/r\:

independently). Test Gear Master Gear

Geamstesiing



Rotationally Synchronous Analysis: Principle DIS/COM

Example: gear mesh with 5 and 7 teeth

Duration of revolutions is calculated

Partitioning of source S|gnal into revolutlon from rotational speed.

Average Average

— MWW

Calculation of
average revolution

Discom Production Testing




Separation of Noise Sources DIS/COM

The system calculates a running (exponential)

. Time Signals
average from about 10 revolutions for each

07-11-2013 17:07

S h aft Nick on intermediate shaft
. . . Mix Input Shafi 9
This way, all noise components which do not .
repeat in each revolution are averaged out, so 0
only the rotationally synchronous noise -
components remain.
Input Shaft ?m
. signal + R L o
revolution 1 NWO background 15

OutputShaft2

: signal + 20
revolution 2 W

background 15

revolution n f\QfMﬂ signal + 20

background 45

Differential

Sum x 1/n =

verage  SAAAAAA synen °
-15

revolution signal

00 08 1.6 24 32 4.0 4.8 5.6 6.4 72 rev

Discom Production Testing
UNRESTRICTED




Processing Channels DIS/COM

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

In addition, the Mix channel is processed without rotation averaging, so it contains
the contributions of all noise sources.

I Time Signals Sync =8

Mix Channel | 0 [

(all noise sources) it J'M i it _ D
/# | '|IH'| N L |ll\1|r[!m Ul N L R fI-H 5
| 10

-

e e
Sync Channels | | [THFHHRYRRHRRVRRARANDENYANNAH LLILLI L L UL
(rotor noise sources) 40|
for gear and master GAb/TW
Y Y O T T 1T N T 1 Y FTY R PN T T T IZ_D
— 0
LI, 1 LG L1 L R M 1 L ju
“Tick channel” time signal l
=
0.0 02 0.4 0.6 0.8 1.0 12 1.4 1.8 1.8 Umd [E]
4 mn | r BEE BE

Gear Testing




Energy Metrics from the Time Signals DIS/COM

Rotational synchronous averaging separates the Time Signals
synchronous channels. The time signals of the 07-11-2013 17:07
. . Nick on intermediate shaft

averaged rotations are processed for the detection

Of nlcks_ Mix Input Shaft gé)‘

The values computed from the time signals are ;5

e overall energy (RMS) s

e highest value (Peak) e

e Crest value (= Peak / RMS) input Shaft——0

e Kurtosis (fourth moment of signal distribution) 15

e Holder Mean (like RMS with higher powers) A s i o
-15
-30

4 Peak '45

OutputShaft2

30
Kurtosis 15
/\ 15

| A RI%\E/\/\ - 0
ANV I AN AN NI AN E—
T :

4 rotations after order synchronous averaging, separated in
3 synchronous channels corresponding to 3 inner shafts.

6.4 72 rev

Discom Pradugetion Testing




Orders, Frequencies, Harmonics DIS/COM

What is Order Analysis?

- oA
&
Gear with 16 teeth: < ‘

Ka, L
Rotating at 600 rpom = 10 rotations per second = 10 Hz
Gear mesh frequency = no. teeth x rotational frequency = 160 Hz

frequency > order
spectrum spectrum

corennt R et e divide by rotational

A Hz  speed - Ord.
160 320 16. Order 32. Order
Measuring time in revolutions instead of seconds =1x =2 x

teeth number teeth number
= HA1 =H2

transforms frequencies into orders.

Therefore, order spectra are independent of the rotational
The position of an order in the order

speed, order spectra lines stay in place even in speed spectrum is independent of the rotational
ramps. speed!

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




Order Spectra DIS/COM

The rotationally synchronous analysis generates
periodic (cyclic) signals. This corresponds to the

cyclic nature of the gear sets. These signals can e 4BV
be transformed into the spectral domain | Gear mesh order “H1”
without any time domain windowing, thus .‘l/ | double gear
giving exact order spectra. ghost meSh, “H2” 1 80
. . Ecc. | order
This allows for high spectral resolution with up I
to 60 dB SNR. Eccentricities (Ecc) can be easily . 70

distinguished from the gear mesh orders. All
kinds of modulation can be detected. The noise 60
components can be traced to their origins. 1

Blue: Conventional spectrum with Kaiser Bessel 30
Window.

. 4
Green: Rotationally synchronous order 0

spectrum without windowing function. l

50 60 70 80 90 100 110 120 130 Ord

Discom Puiagtetion Testing




Processing Channels Spectra DIS/COM

In TasAlyser, order spectra are computed in parallel for all processing channels
(and sensors).

This gives order spectra for each rotor plus the Mix spectrum:

Jr Order Spectra

Mix Channel |
0o il‘l‘l'll

oo
L r
”'u.\" “'ﬂ‘ ‘L‘I b‘a'il‘\r\llla\,‘l'.‘\"’

P O T A
AL

Sync Channels

3

HE @emE

0 30 60 90 120 150 180 210 240

®
o
O
CE )

In addition, “classical” fixed frequency
FFT channels (labelled “FixFs”) are
processed in parallel.

Gear Testing




Values from Order Spectra DIS/COM

From the 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.
For setting up the

dBg spectral values in the
data base, positions are

100.00 given relative to gear
90.00 mesh frequencies (H1,
80.00 H2 and so on).

W T The measurement
70.00 M program calculates the
60.00 resulting order

L N positions using the
50.00 é kinematics model of
40.00 the transmission.
30.00

For order bands there is
the choice between
extracting the maximum
Gear mesh H1 Gear mesh H2 or the energetic sum.

side bands

0O 10 20 30 40 50, 60 70 80 90:\100 110 Ord

Gear mesh H1

Discom Production Testing



Order Tracking

The components of a transmission that
cause the most prominent spectral
components are its gear mesh orders. A
finely tuned evaluation of the resulting
audibility inside the car is possible with
order tracks.

The fundamental harmonics of the
principal gear mesh(s) are recorded
over rpm speed (or torque). Limit curves
can be adjusted according to the car’s
sensitivity at different speed ranges.

All kinds of spectral values (single
orders, sums of orders or complete
bands) can be tracked. Different kinds of
evaluations are possible.

Discom Pradugetion Testing
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Speed Band Evaluation

For Speed Band evaluation, rpm speed intervals are
defined (e.g. 3500 — 4700 rpm). The evaluation takes the
maximum of an order track within the speed band and
compares this to a limit value.

Thereby, gear mesh noise and other noise sources can be
evaluated in critical speed ranges with easy-to-manage
single values.

Speed bands can be defined individually for each test step
and order track; multiple speed bands are possible.

A more advanced form of speed band evaluation is
evaluation of the area between track and a reference

polygon. A

Area above
e Track
Polygon

B
»

Discom Pradugetion Testing
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E-Drive Analysis DIS|COM

In E-Drive test, noise components from the transmission and the electric motor
can be identified and separated:

Frequency Spectrogram \/S1)

135 dB(m/s?)

Motor orders:
Slot orders
Imbalance
Bearings

Transmission orders:
Primary step

Final drive
Harmonics

________________________

At certain speeds, i
transmission orders !
and inverter orders will |
1
:
1
1

cross and enhance 0 2000 4000 6000 10000 12000 14000 1¢ D0 18000 2000022000 A2 4B(M/S?)
each other.
"""""""""""" o Inverter frequencies:
Tracks of motor orders, transmission Base frequency 8kHz
orders and inverter side bands can be Modulation side bands
measured and evaluated independently. Harmonics

E-Drive Testing




“Tick Channel” Analysis DIS/COM

This channel uses a special processing chain to better detect ticking noises
(from nicks), even in the presence of loud gear mesh noise.

Gear Synch

The analysis is based on a rotational
synchronous time signal.

From this signal and based on the teeth number |
known from the parameter data base, the | | TR 1Y e
“average tooth” is calculated and subtracted M
from all teeth. (= Time Signal Tick) This way,
deviations from the “average tooth” are

emphasized. R e e e e e e

On the Tick channel signal, a running Kurtosis is gear T
calculated (Kurtosis Tick), which detects these e
deviations. The peak and Crest values of the
Kurtosis curve are compared to limit values.

0.0 01 02 03 04 05 06 07 08 09 rey
’\—/\—/\/\M—/ 0.0 0.4 0.2 03 0.4 05 0.6 0.7 0.8 03 rev

Gearbox Testing




Combustion Engine Analysis DIS/COM

Combustion Engines produce instationary noise patterns which cannot be covered by simple spectral analysis.

A short time spectrogram calculated over the working cycle of the engine (720° crank shaft) allows the
detection of pulse noises correlated to the different engine components.

Cycle Spectrogram The energy in selected frequency
jfgg bands is added up to create Cycle
s Spectrogram Band curves:

Frequency (Orders)

- 20
u . 0
0 90 180 270 360 450

S Engine Working Cycle (720°) > The Cycle Spectrogram Bands are
evaluated against limit curves running

over the angular position. This allows
the detection of defects correlated to
cylinders, valves etc.

Combustion Engine Testing



Cycle Spectrogram DIS/COM

The Cycle Spectrogram is a short time spectrogram aligned to the engine working cycle.

Time signal (revolutions, working cycles) h
|

L

I l
ILL-I. bl L Il “

=

Fr
=

| | | v § 0 |
Re-partitioning

Fourier Transform [ into overlapping
of the whole block sections

Time —

Cycle Spectrogram

Cycle Spectrogram Band
50| time signal + limit curve

Frequency/Order —

“Angle (working cycle) — Cycle Spectrogram Rectangle

Single value + limit value

UNRESTRICTED



Synchronization to Working Cycle DIS/‘COM

Resampling =
Partitioning of source signal into revolutions
with fixed number of samples/revolution

* Each output block of the Resampling must start with a 0° sample position
* Necessary: 0° information, in addition to regular speed

* The 0° position markers are “attached” to the regular speed data

* Can also be used in gear testing application (mark tooth with nick)

* Source of 0° information can be a normal pulse signal (1 pulse per revolution =
TDC signal), or the cam shaft pulse pattern.

MR IR AR T WW\HNWWW‘WIWW'WﬂWWWWWIM“\WWPHWWWWW|WWVWHWWM

Crank shaft speed signal:
60-2 pulses/rev.

Cam shaft speed signal:
pattern of long/short
pulses

Combustion Engine Testing




Modulation Detection using Envelope DIS/COM

Time signal (revolutions)

| | | | | | | | | | [ >—>

4y 3§ ¥ 3 3 3

Typically, each section

Re-partitioning
is 16 — 32 revolutions

into long,
overla gin long; section advance
. PPINg is one revolution.

sections

Rectification —{>}— (SN N N N SN S N S N J"‘?_N_J‘M

Downsampling (32:1) — Rectification and downsampling
.’ (equivalent to low-pass filtering)

reduces the signal toit’s enve/ope
Spectrum (FFT)@

715

Averaging @
In the modulation spectrum,

modulation frequencies (orders)
can be found.

Modulation Spectrum

Transmission Testing



Modulation Spectrogram DIS/COM

Time signal (revolutions, blocks)

| >>

Re-partitioning
into overlapping
sections

3338333

Fourier Transform
of the whole block

Modulation
Spectrogram

Frequency —

second FFT

Carrier Frequency —

Frequency—

Cycle Spectrogram

Modulation
content

Band Modulation Spectrum

Transmission Testing




Modulation Analysis

Steps of Modulation Analysis, very useful for actuators

“r Time Signals Med

[E=N NCR )

g -
06
03 |_
0.0
03
[+
08 [=
o)
08 &
03 [ g 12 15 18 21 24 7 3w BUund FGE
= ] r BEE [E)E

¢ ¢ &

“r Zyklus-Spektrogramm

¢ {4

m

R i ] @
O] O]
3 L]
“- 0 3 (] 9 12 1 18 21 24 27 30 33 Umd @
3; e « T v [FI[=[O] lzl
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"Ir Meodulations-Spektrogramm

0 )
©) ®
T L
20 00 02 0.4 06 0.8 1.0 12 1.4 16 1.8 Ird [=3]
| s 8 o0 BIE
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Shifting Force Evaluation DIS/COM

Measurement: N
The system measures force and position /%E/ shift in
over time and constructs the curves 80
force versus position, a0
for shift-in and shift-out directions, i s W LU o
separated by gears and conditions (like 20— shift out
shift up / down) . 5 , , ” 0

N

\ 140
120 Evaluation:

100
\@\Shift in and shift out curves are
60 checked against upper limits

40  (force too high, blocking shifter).

go The shift in curve is checked for
W\ o o0 Mminimum work (area above
N\ / 40 threshold) to test for presence of
60 synchronizer ring.
0 5 10 15 20 °

Discom Transmission Testing




Evaluation Overview — Transmissions, E-Drives  )|S|/COM

Time Signal (rotational synchronous) Order Spectra

a

st 150

a0

ik . i M
gl o ¥ 0.0

-80

-160

00 200 1200 600 2000 2400 2200 00 2500 m B ey

dB(g)

110

. 100

Spectral analysis
80

70

60

— RMS, Peak, Crest, Kurtosis

50
40

0 20 40 60 80 100,120 140 160 180 Ord

. — spectral values
cording over spe

Order Tracks, Band Sum Tracks Spectrograms Modulation Spectra

dB(g)

115

110

105

100

95

90
3400

Upm o

— single value calculations

1500 2000 00 i) p=an Jm;‘

— modulation content

Transroigsiskred esting



Evaluation Overview — Combustion Engines

DIS/COM

Time Signal (for each sensor)

ord
480
460
440
420
400
380
360
340
320
300
280
260
240

200
180
160

120
100
80
60
40

Cycle Spectrogram

90 180 270 450 630

Cycle Spectrogram Bands

350
300
250
20.0
160

10.0
50

00
0 12 240 360 430 600

Frequency Spectra

Single Values:
Spectral Values
(Frequency Bands)

Combustion Engine Testing

Single Values:
RMS, Peak

Order Spectra

Synch VSSide

Single Values:
Spectral Values
(Order 2, Order 43, ...)




Result Types DIS/COM

The results can be single values, curves or even higher dimensional objects
like spectrograms.

Time Signals RMS, Crest, Peak Single value
Spectra Order spectra (synchronous and mix), Curve (spectrum)
fixed frequency spectra ;gWM

Single orders taken from  Gear mesh order value H1, side bands, Single value =

spectrum (or sums of order sum Hx, specifically selected orders i

orders, band sums) .'

Orders tracked over ramp Gear mesh order track, RMS track Curve . %
(track)

Values computed from Speed bands, differences Single Values

tracks

Transmission Testing



DIS/COM

ypical Gear Defects
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Separation of Gear Defects DIS/COM

The acoustical signal of one sync. channel contains

the components of all gears connected to that rotor.

(For example, intermediate shaft has two gears onit.) 2_1‘ N
[/

\
16
Knowing the transmission ratio, the periodicity of \ y ,' -< :-: ::
each gear and it’s gear mesh order can be calculated. \\’_:,\/ |||||||||||||||||||||||||||||||||
Gear mesh noise originates from the pairing of the < 2'2 . p e
S ;
gears, not from one individual gear. ] . \I 20 The gear mesh noise
Eccentricities and surface defects can be separated ' 99 originates from the pairing
because they have cycles that correspond to the S’
originating gear. The following errors can be assigned
individually:
v Nicks ,' z1h, 16
v Tooth spacing | e i
A A
v Surface waves (“Ghost Orders”) ‘\ = ,' ![l”llllll" 1| | lll||"||l
v Eccentricities p v
. . ¢ Mo
v Deviation from circular shape / z2
| . | 20
Defects resulting in generally increased gear mesh \\ 20 / Nicks, eccentricities and
noise are unseparable (like the clapping of hands): < y spacing problems can be

assigned to the wheels.
¥ General surface problems

¥ Contact Problems

Geallmesbesting




Typical Gear Defects

) LV

< 4
+
D

Rl
Good gear

Paly,
< ¥

N

Nick or similar

Excentricity,
deviation from

circular shape
<Y
Surface and '
contact i

problems

N

Time signal

Crest!

Geatherbesting

Spectrum

(all orders raised)

e

Side bands

Ghost orders”
increased harmonics

DIS/COM



Example: Nick Flattened DIS/COM

When a transmission gets into the EOL test stand, this is typically the first time
that torque is applied to the gears.

A small nick or spike on the gear surface, or small dirt particles, will get
flattened out during the first run of that gear:

5 . VSG m/s?.

300.

150

-----

-300.

1:00.6 1:01.2 1:01.8 1:02.4 1:03.0 1:03.6 1:04.2 1:04.8 1:05.4 1:06.0 m:s

It is therefore highly recommended to repeat test steps with “nick” errors,
because in many cases the nick has vanished after the first run.

Transmission Testing




Logarithmic Reference DIS/COM

The dB scale is a logarithmic scale for energy values. (Human perception uses a similar scale.)

dB numbers are always relative to a reference value r, which is called the logarithmic reference.

Given an energy y, the dB value is calculated as (o [ in |
100 1.0
dB(y) =10 1log(y/ r) = 10 log(y) — 10 log(r) 98 0.95

0.90

. . . . . . 94
The sensors are measuring amplitudes, not energies. Therefore, if x is a measured amplitude

value, the energy is proportional to x%, and since log(x?) = 2-log(x), for spectral values and
similar data the formula is

0.80

90

0.70

dB(x) = 20 log( x/r) x=rx10(¥/20)

80 0.5
Examples: withx=1g

 forlog.ref.r=0.1 the dB value is 20 log(1 / 0.1) =20
e forlog. ref. r=107 the dB value is 20 log(1 / 0.00001) =100
(Rule of thumb: 1 g = 100 dB(g).) o3

70
Standard logarithmic reference for vibration measurements: 10> g or 10® m/s?

Because of the logarithmic nature, any offset in the dB scale translates to a factor in the linear scale. 0.1
So for example, +6dB=2-x, +10dB=3-x, +20dB=10-x, +30dB=30-x, +40dB=100-x.

60 0.01

Rotas Noise Analysis



Logarithmic Scale Illustration DIS/COM

Assuming that the Power of
money goes with the amount
squared:

money POWEr = money

bl 1€ corresponds to 20xLog,,(1€/1ct) = 40adBunt®

Logarithmic reference: 1 ct

100€ = 10%ct, corresponding to 80 dB:

Ty -

10,000€ corresponds to 120 dB: t
%fo / @

Price difference between coffee to go (2.90€) |

and extended restaurant meal (35€)
‘ ( G’ 20xL0g,,(35/2.9) = 21.6 dB

Human hearing works for the whole scale,
from 1 ct to 10,000€

Discom Noise Analysis System




Sound Propagation, Human Hearing DIS/COM

Sound Velocity | Wave length at
(m/s) 500Hz  /2kHz

Air 343 67 cm 17 cm
Water 1500 3m 75 cm
Silicone 1000 2m 50 cm
Steel 5900 (long <) 12m 3m
3200 (trans ) 6.4 m 1.6 m
3 Wood 3300 6.6 m 1.65m
= semcreuar | Stone 6100 12.2 m 3m
HElS e at 3000 rpm:

500 Hz = order 10
2 kHz = order 40

Cochlea

sl e
repomg
Cochlea
External )
Auditory Canal Tympanic
Cavity
Tympanic Eustachian Tube
Membrane Réiind
Window

(closed with membrane)

Noise Analysis Theory




al Production Statistics DIS/\COM

Web.Pal can be used to get insight into production processes,
defect hotspots and trends.

Discom Production Testing



Discom Result Database Overview DIS/COM

Parameter Data
Base

Test Stand

Control TAS Box

front end Sensor

signals

LEHAWAE l

Measurement Application &0 5 05 U LT e

Wave Files

TasWavEditor

ik

‘Presentation’

Measurement Data
Evaluation

Discom Production Testing




Intranet Production Analysis: Web.Pal

DIS/COM

Web.Pal is an intranet-based service. Using your normal web browser, you can check
production statistics, NOK rates, top N defect reasons, value statistics, trend analysis and more.

The Web.Pal application itself runs on a server computer, which is in many cases identical to

the result database server.

Web.Pal was designed to assist you in
identifying and solving all kinds of
production problems.

The starting point for different ways of
analysis is the production statistics,
which displays for all test stands and
types the production numbers and
fault rates.

You can select specific time ranges for
your analysis, exclude test stands or
certain error types, and use a bunch
of additional options and filters.

Just click on a percent number to go
to the detailed analysis.

D@
A BRUEL & KIER
COMPANY

HOME

PRODUCTION STATISTICS | HELP English V] ] SILVERLIGHT

|Lokal

~ Commands

Number of units tested

! Test Stand Rejects by Shift J

Top N Rejects

Reject Messages

Serial Number

All Tests

Single Value Statistics

Test History

¥ Time

Last Year

From 1/1/2018 12:00:00 AM
To 12/31/2018 11:59:59 PM
~ (QOptions

(Last Test

Showy/Apply
||  Use Base Model
| Shift Times
. | Reference Units
| Errer Group Filter

| Test Stand Filter

| =l Save

{ 4 [T _Joizt b bl & [100% v B G

Brilel & Kjeer 5+ Lokal Production Statistics

EEYND NEASURE

|

I
DIS|/COM
I8 8h0E- G 1R
1 ey

Test Result Overview from 1/1/2018 12:00 AM to 12/31/2018 11:69 PM

= Detail Total EOL1 EOL2 EOL3
Model N NOK % N NOK % N NOK % N NOK %

Total 1526 45 2.9% 588 23  39% 528 8 15% 410 14 34%
TypE 882 16  1.8% 361 T 19% 303 3 10% 218 6 28%
TypD 187 14 7.5% 64 8 125% 64 2 | 31% 59 4 6.8%
TypG 180 5 28% 58 2 34% 66 1 15% 56 2  36%
TypF 151 4 | 26% 5 2 | 35% 43 1 21% 46 1 22%
TypC 88 3 34% 24 1 | 42% 4 1 24% 23 1 43%
TypH 26 1 3.8% 12 1 | 83% 6 0 0.0 8 0 00
TypA 8 2 5B0% 8 2 |250%
TypB 4 0 00 4 0 | 00

Report Filter Setting

Show Measurements Last Test

Show Reference Units Off

Shift Times Oif

Discom Production Testing



Web.Pal: Basic Operations DIS/COM

After connecting to the Web.Pal start page, click on [PRODUCTION STATISTICS] in the title ba
to get to the main page:

Is\ HOME | | PRODUCTION SMATISTICS | HELP [Engien — [+] ] SILVERLIGHT
[Number of units tested] gets U M T a-a
you to the production statistics BidaiGer:  Lokal Production Statistics DIS/COM

lL_ukaI ) EEYOND NEASBE |“"UE\1‘;EJ§AE"V

tabular overview.

~ 4, Commands

Test Result Overview from 1/1/2018 12:00 AM to 12/31/2018 11:69 PM

Number of units tested

[Top N Rejects] directly links to

th R t t t t . h t Test Stand Rejects by Shift j g Detail Total EOL1 EOL2 EOL3
e reject statistics ple chart. ool ieiects J Model NNOK % N NOK :

J P e = | & [ [ | 5w Click on a percentage
[Serial Number] lets you find all [ ..l oo T e e number to see the detailed
results for a certain serial e R REaC) mo R Top N Rejects statistics

v Time TypC 8 3 34% 24 1 42 4 23 | 1 43% | r
number. s — TypH 2 1 s 2 4 jeml s Lol 0 00| k

. ! From  1/1/2018 12:00:00 AM I::g Z ZZT ﬁ _Bri]el;»KiEr% Lokal Préduction Statistics DL&"
Set the time range for which you [ = e usese '
want to see the statistics. 'Las.:)::zns =1 :x?ﬂ:ﬁewm Top N Rejects from 1/1/2018 12:00 AM to 12/31/2018 11:59 PM
—— . Id AllUnits GoodUnits  BadUnts  Reject Rate
o, . . || Use Base Model E | Shift Times O_Me'a“ 4iED G 25 S8

Test Repetition Options: 0 it Times UstFiter 4475 260 215 4%
First Test: this looks at the first test = i
for each serial number U[festnditer [+

| Save|

Last Test: this is your final
production result
All Tests: includes all repetitions.

Discom Production Testing




Problem Trackdown using Web.Pal

DIS/COM

Click on a percentage
number in production

Briiel & Kjeer :5= Lokal Production Statistics

SEVOND VEASUIE

Top N Rejects from 1/1/2018 12:00 AM to 12/31/2018 11:59 PM

DL&"QO_M
' 4 BRIEL b LR

|

List Infe

4 41

of 56 b Pl “

100%

SRS

e e Id Al Units Good Units Bad Units Reject Rate sy TTO GF6 Production
statistics to get the vl e w21 a5 Analysis Dis cow
ListFilter 4475 4260 215 4.8%

detailed rejects statistics:

Reject Report from 1/1/2010 12:00 AM to 12/31/2010 11:69 PM

Th's gr‘a ph Can also be reached GF6 TOTS4 1EIW 290 BIEJWYD181B4623 TI12010 7:43 AM oK

GFE TOTS3 1EIW 290 B11EJWYD181B4622 7i112010 7:41 AM oK

b th [T N R H t ] b tt GFE TOTS4 EIW 290 S11EJWY0181B4617 71112010 7:33 AM 0K

y e 0o p eJ ects utton - 0TS3 EIW 290 G11EJWY0181B4616 7112010 7:31 AM 0K

GFETOTS4 EIW 290 S11EJWY015184536 71112010 7:23 AM
0 n t h e Sta rt p a ge . Code  Error Message Mode  Instr.  Locaion  Param Channel Position  Value  Limit U
1565 IrMesh loud in 4-Drive 41D Spectr RS H1_M MixRear, 460 87063 832 -

TOTS3 EIW 290 G11EJWY0181B4613 71112010 7:48 AM 0K B

GF6 TOTS4 1EJW 290 B11EJWY0181B4598 71112010 7:02 AM OK

GF6 TOTS3 1EJW 290 B11EJWY0181B4597 71112010 6:57 AM OK

GFB TOTS4 EIW 290 611EJWY0181B4593 71112010 6:56 AM oK

GFE TOTS3 1EIW 290 B11EJWY0181B4592 71112010 6:51 AM OK

GFE TOTS4 1EJW 290 B11EJWY0181B4589 71112010 6:51 AM OK

GF6 TOTS3 1EIW 290 B11EJWY0181B4588 71112010 6:45 AM OK

GFE TOTS4 EIW 290 S11EJWY015184602 71112010 6:41 AM 0K

J GFE TOTS3 1EIW 290 B11EJWYD18184600 71112010 6:39 AM [

e TaTes prrm aan caAt nannacaDacor Fiamnan a7 ann L ]

ingle Value Time History. Last 10000 Measurements before 10/17/2017 3:57 AM

Clicking on a diagram pie piece leads to the list of

measurements with this defect. Proceed from there o 7] i i
to single value statistics, measurement history or ! it LM 2 b
type and test stand comparison. ST ALmI i

From the single value statistics, you can read if the o 1

limit value should be adjusted or if changes occurred T o me o we e wo e e s o e

at a certain point in time. ‘ B
Web.Pal can directly call the Presentation application : B

for any measurement to show curve data and more.

Discom Production testing




Links Within Web.Pal Report DIS/COM

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

. . a
GaussData Production Statistics |
Click on the error code C.FGRAUSS DL&LM
fora smgle value (Ilke EOL TB1 20 77T 0133 K 080117 9/21/2010 12:31 AM 83d m
SpeCtraI Value) to get Code Nr Error Message Mode Ingtrument Location Param Channel Pos. Value Limit U
to the single Value ‘901 0 Referenzgetriebe: Wert Triebsatz 6-5 SpectralvValue Tellerrad TAb_H1 SKB 35.00 89.56 76.00 dBg
900 1 Referenzgetriebe: Wert Gang 6-Z SpectralValue InputShaft GAn_H1 SK1 40.00 83.84 75.00 dBg
statistics for this value. 72 2 Tellerrad laut 6-5 ord Tellerad  036.00 Tellerad ~ 36.00 8043  75.00 dBg
T2 3 Tellerrad laut 6-5 Ord Tellerrad 0217.00 Tellerrad  217.0 85.46 75.00 dBg
72 4 Tellerrad laut 6-5 Ord Tellerrad 034.00 Tellerrad  34.00 76.12 75.00 dBg
Clle on the serial number to *ﬂnzxnsums 9/21/2010 3:41 AM 1/2 rpt. OK
. . e Instrument Location Param Channel Pos. Value Limit u
Open a neW WlndOW Wlth a fu” SpectralValue Hohlwelle BevaAb H1 SKS 35.00 1045 103.0 dBg
list of all single value result data. 0247 K 090919 012112010 3:56 AM 1215t 0K
(YOU have tO a”OW POpup WinOdWS in e Instrument Location Param Channel Pos. Value Limit .
Internet Explorer Settings for this SpectralValue  InputShaft - GAn R ST These fields show the repetition
i 0013 K 090921 9/21/2010 & .
website.) _ number of this measurement and
WCode Nr Error Message Mode Instrument Location Param Chani . . .
18 0 Beveloid laut { Schub 5.5 SpectralValue  Hohlwelle  BevAb_H2 SKS the flna| result. Clle on the fleld to
0L TB2 LLM 4004 0010 K 090921 9/21/2010 & Open d hew WindOW ShOWing a”
Mode Instument - Locaton - Pewm - chent repetitions for this serial number.
o n min rein -
Click on the test bench name to = 5w FA ; s (You have to allow Popup Winodws in
load this measurement into the ::: = - : = Internet Explorer Settings for this
Presentation application. @ w FB - n | Website.)
. . ver 4 W F-A - raus w v - v
(Web.Pal will download the data as a file ., 3 w FA . raus 0 431 0 .
and present you the usual choice between re 2 w F-B - rein 0 1844 0 N
ver 2 W F-A - raus 0 1281 1] N*
Open and Save.)
- 4003 0005 K 090920 9/21/2010 5:35 AM
Code Nr Error Meszage Mode Ingtrument Location Param Channel Pos. Value Limit u
75 0 Welligkeit Zahnflanke Beveloid 4-5 Ord BevAn Q37.00 BevAn 37.00 98.75 95.85 dBg

Discom Production Testing
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Addressing Any Value: Clavis DIS/COM

The Clavis is the unique identification of a measurement value
in the measurement application and in the data bases.
It consists of 6 elements:

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

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

“Clavis” is Latin and means

(= Object/Location (e.g. input shaft, pinion gear, oil pump) ;i':]‘jjy;:vt:li:“‘q“e key to
(== Processing Channel (Synchronous, Mix, Fixed frequency)
(= 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

Discom Production Testing




Web.Pal Single Value Statistics DIS/COM

The Single Value Statistics can be reached &idielkz Engine Test Production Statisics  DIS|COM
directly from the Web.Pal start page or by Single Value Time History. Last > 1000 Measurements before Serial 0432642V
clicking on a single value error code in the T Ture eson

. 75
reject messages report.

65

The data range of the statistics is set in the options N
(see next page). -

504

Time series and distribution also show the limit

45

value. p | S S —
0 100 200 300 400 500 600 700 800 900
In the table below, specifications about the selected .. Accumulated curve
metric, data range, and applied filters can be read. ST lll I | l -
98
4.5 9
This report can be exported as pdf or office 4 p .
document. (The export is available for all Web.Pal -
reports.) o
Wl @ [100% v| lm =] ::?
Excel - -390
) ) ) [ POF j J 44 5‘55 8.5 _54&5 55 55 53 553 53 555553 55 538 55; 503 551 502 Saasﬂ 555 5&65 565 55;5
PrOdUCtlon Statls.tlcs tere ll M Test Stand Model Mode Instrument Param Location |Gh"nﬂ Sensor
[Gauss -E0L1] [oe1] 5-Rd m-:lal Crderd InputShatt M VSFrant
Inmrtﬁlhi - : : Setting

Discom Production Testing




Web.Pal Single Value Statistics Options

DIS/COM

Singe Value Statistics has flexible options for selecting data for analysis.

Minimize the options
pane with this arrow.

~ | Sort Archives Info

| Time | Last n measurements
(roday Data range can be defined 100073

IZ Display Graphs Immediately

(8l Shifts -] | pertime range or per count

|¥] use time of serial number measurement as TopN reference.

x Axis Mode Selection:

!gmph Vs index

hd | lOptions

From
To

1/25/2021 12:00:00 AM
1/25/2021 11:559:55 PM

(last n measurements)

|glapl1 vs index

graph vs index time
graph vs time

graph vs production time

| | graph vs index {multiple curves)

Graph vs. index is the
standard mode.

Graph vs. time uses the
measurement time as x axis.

—
’—

| Analyze |
—

In [List] section, the measurement value
for the statistic is selected.

Press [Analyze] button

~ | Sort | Options List rchives Info

Stand Model Mode Instrument  InstrParam | Location  Channel

1d Sequence

1

{1} Lowl  Spectral Value Orderd

I Special selections:

Crank Shaft Mix,VSFront| All Tests ~ |

All Tests

Last Test

First Test

Current Rejects ‘
Direct Test

|| Base Models

* means “all/any” (wildcard)

to apply changes
Click into a field to open the ‘
dropdown list of choices
Split multiple selection into separate curves | Add Row | | Delete Row | | Analyze

[1] produces a box graph for

this selection category

Use this checkbox if you
want to select via
base types instead of types.

Box graph shows mean value,
standard deviation range, min
and max value, and current
limit. Box is grey if too few
values for a solid statistics.

Discom Production Testing



Web.Pal address DIS/COM

When connected to the internal network with access to the server,
enter this address in your web browser to call up Web.Pal:

http://123.456.789.10/RotasWebPal/Default.aspx?User=yourName

|

insert server’s use any name without
IP address or network blanks to create a
name here new user with
individual settings

Web.Pal was designed for Microsoft Internet Explorer 11 and needs the Microsoft “Silverlight” Browser
extension. Microsoft Edge can be set up for Web.Pal.

Discom Production Testing




Your Daily Workflow DIS/COM

Use Web.Pal to find you
current reject reasonst=

= \ \ . Check Wave files for
S~/ specific problems with

;s J Analyse single value Analyse curves (spectra, TasWavEditor or replay
statistics with Web.Pal tracks) with Presentation with TasAlyser ﬂ
v / Do car measurements for

; . . y . checking limits or specifi
,@ Adjust limit settings in g limt p w
noise
Parameter database

check production
process

After major changes,
create a backup with
TasBackupTool

Discom ProductionTesting




Demo DIS/\COM

Web.Pal life demonstration 2

Homework:
a) tryout yourself
b) tryto connect to measurement PC’s Web.Pal via intranet

22-06-15 69
UNRESTRICTED




DIS/COM
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About Limits DIS/COM

In EOL testing, there are two major objectives: This requires two limit strategies:

* Find pieces which will be — * Fixed limits confirmed by
audible in the car drive tests in car

* Find pieces with defects — e Automatically learned limits,
that limit the lifetime based on statistics

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

The limit parameters are controlled in the parameter database,
allowing for easy management even with many different types

and test steps. dB(g)

Curves (like spectra and order tracks) have a limit 120

for each curve point, resulting in a limit curve. 1o
100

90
80
70
60

0 20 40 60 80 100 120 140 160 180 ord

Transmission Testing




Generating Limit Values DIS/COM

The limit values and curves are based on learned production process statistics.

From the learned mean values and standard deviations, the limits are constructed according to two
rules. Combining these rules, learned or fixed limits can be achieved.

The parameters for these formulas are set in the parameter data base and can be adjusted at any
time. They are specific for transmission types and test benches.

eannennnanes <--:Min/Max Bounds

+=—Limit value

b

+ y x Standard deviation

3|
1
L1 | | |"I | | | | L 1 ] | | [

B + Offset
Standard deviation—» | B
Mean value—» | / B AT + x% Mean value
1 - B Mean value
Measurement Statistics Calculation rule of the limit value:
Limit = Mean + x % Mean + Offset + y x Standard deviation
apply bounds: Min < Limit < Max

In the parameter data base you set Offset, add x%, factor y, Min and Max boundary

Transmigsifged esting




Limit Calculation Examples

DIS/COM

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

apply bounds: Min £ Limit £ Max

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
Example 2 5 0 3 89.8
Example 3 10 0 0 89.4
Example 4 0 35 1 108.99

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

Example 6 0 100 0 10.4

Gearbox and Transmission Testing

70

95

95

95

120 89.8
95 95.0
105 95.0
105 105.0
20 11.6
20 104



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.

\d 1

dB(m/s?).

»8.

Mean value curve —|=

TN
Mean value curvem ~ TN

DAy I% \ A |
Y g

\ Standard deviatio

5

—_

200.

ol bt

"Standard deviation B

dB(m/s?)

dB(m/s?).

Input Shaft Prim_H1 Vs1 lim
Input Shaft Prim_H1 Vs1:

Learned limit 150

180.

Minimum
boundary
polygon

m
&

160. -

Learned limit

120.
140. =~

3
§

Measurement I
Measurement

100.

75

0.0 15 3.0 a5 6.0 75 9.0 105 120 135 krpm L 10 20 30 40 0 60 7 80 % ord
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Spectral Limit Curves DIS/COM

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.

Blue: pure spectral limit curve Single Value limits for gear mesh order
without Spectral Value limits andf/o/r side b\ands

dB{m/s?).

T T
Measurement
Limit

Red: resulting : ‘ 7/ \ 0

limit curve — Al - H L h r_!_l . _
Ui B

] J LA Lﬁx 140

Measurement HHL 130

| BN JL
Y o ) L.

0 10 20 30 40 50 60 7 80 90 ord

The limit curve and the spectral value limits can have different calculation parameters!

Transmission Testing



Suggestions for limit parameters DIS/COM

. Offset, Mean%, . .
Factor Std.Dev. Min and Max boundaries

RMS (Max) 0.3 + 150% + 1x Mln-ar?d Max from Web.Pal
(linear) statistics
Crest, Kurtosis (fixed limits) 15720 in Mix g
’ 12 ~ 15 in Sync ‘%
<
o
RMS Min (fixed limit) 0.05~0.1 S
(2
Spectral Values Start with Min = 90, Max = 120,
”p o 8710 + 0% + 1x then refine from statistics or from
Speed Bands
car measurements
Z
Order Spectra 8712 + 0% + 2x Min = 80, Max = 120 ‘ED
5
Order Tracks, 0 From statistics or mobile o
R - (]
RMS Tracks (log) 8712 + 0%+ 0-1x measurements

Transmission Testing




Learning Process

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 R A A

‘Base learning Additional learning | Learned values fixed

|
Total learn count

in parameter database: Leamingstrategy X

The automatic learning also permits the unattended start

of a new gearbox type at a test bench and provides set total learn count

N ) i o i to -1 for continuous,
reasonable” starting limit values that can be refined infinite learning.

through the parameter database. Learning uses

. exponential averaging.
The learning process can be restarted or extended atany /. third parameter for

time — also for single test steps or specific values. It is the learning strategy is

controlled from the parameter data base. the Time Constant
(see next page)

Designation |Standard| “
New |
sic training 5
K Total number of steps 200
Exp. time constant 300

e |

Transmigsifged esting
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Exponential Averaging DIS/COM

Exponential Average (or Moving Average) uses a recursive formula:

-

yny = (1 — a)zy + ayn—1 a € [0,1]
/ / —

Next output value Current input value Previous output value

Example: next output value = 10% current input + 90% previous output. In that case, a = 0.9

For this averaging, the parameter a controls the weighting between current input (fast reaction)
and previous outputs (history). For common applications, a ranges between 0.9 and 0.999.

Instead of setting the value of q, it is easier to use the Time Constant T:

I I nput The Time Constant is the time it 1 Output
Peak at time O takes for a single peak at time 0
0 to decay to 37% (= 1/e)

»Time

There is a simple relation betweenaandT: o = e T

For T=10, a = 0.907 (=90%), and after t =23 the peak has decayed to 10%.
For very large T (much larger than the expected number of inputs),
the exponential average approximates the block average.

Transmission Testing




THE TEST RUN DIS/COM

A test run consists of test steps.

Within each test step, values and curves are calculated and compared
with the limits.

Discom Production Testing



Test Run Structure and Control

DIS/COM

Test run start

Save result file

Wave file recording

Noise evaluation

Discom Production Testing

EndOfTest: Remove:
4
Mode: 5-D Mode: 5-C (...) (...) Mode: R-C Result:
Report: ..
SetExtError: ..
Serial: ..
Insert: .. \ 4
Serial: . Test stand commands
Result:
Report: ..




Prototype test run sequence DIS/COM

At the beginning of each test run, the test stand control provides the information which gearbox
type is to be measured, sends the serial number and starts the test sequence. Each test run
consists of a number of test steps. Each test step will generate it’s specific results.

Examples for test steps: “3™ gear speed ramp up (drive)”, “torque ramp phase 1”, “differential test”.
Test steps can be run in any sequence, they can be repeated or omitted.

In each test step all measurements applicable for that test step are performed and according error
messages are generated. When a test step is repeated, all results and errors from the previous run
are discarded.

S
[}
A § Analysis intervals /N/-—\
1s T~
aernTe LAY Speed course controlled” / \
by test stand /' ‘\
1500 rpm / \—
1000rp J/
500 rpm /-
» Time / >

3.  (test run sequence)
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Command Center and Result Display

DIS/COM

The Command Center window shows the progress of a test run. It displays the
transmission type for this run, shows the current test step and signals a running
acoustic measurement.

This window can also be used to manually control a test run.

The results for each test step are shown in the Result Display window:

4 =2iEn e
Rz J Rs 1z | 145 | veiow= current
. 22z J 2s | 3z | 3s |
orey=notyet |4z | as I sz Joomsc o
measured || 6-Z | 6-S l 7-Z 7-S

In the Analysis Results window the overall result and the defect messages (if any)
are shown. The defect messages consist of error code, text description, value and
limit and also show the learned mean value.

TransmissionTesting

-

" Command Center g
Controlled by
igTed:iandi ig Manual i

Type / Test Instruction
KIBA

Test Step (Mode)
s-U10

=-U30

s-L36

r-Down

RPN = When a test run Controled by
D12 Dq200 NKW [3005] xxx 2012-01-19.16:03:31 - is played back

from wave flle Type / Test Instruction
7
the command
center WindOW is *;:"' Inserted ) Measuring
locked and the || == "

E -
buttons show a RC El
‘Sqeak bearing/any part (s-U10) 1824 6055 End Spectrum Trans FixedFs TAC Max / ;. 1D T
Sqeak bearingfany part (s-U10) 1228 18213 End Spectrum Trans FixedFs TAC Max play Icon. c
Sqeak bearing/any part (s-U10) 6065 End Spectrum Trans FixedFs Mic Max
High amplitude RMS bearingfany part (s-U10) 737 Rms Trans FixedFs Mic Max 2D
High amplitude peak bearing/any part (s-U10) 7.76 Peak Trans FixedFs Mic Max 2
‘Sqeak bearing/any part (s-L36) 6055 End Spectrum Trans FixedFs TAC Max 3D 2
Sqeak bearing/any part (s-L36) 1328 18213 End Spectrum Trans FixedFs TAC Max
—

r ™y
“% Command Center u

B Tes 5ard

3360939

R-D «




Speed, Control Values, Trigger DIS/COM

Speed, torque and similar values are called Control Values.

Control values specifies the terms and conditions for a measurement. They can be used for
driving ramps (speed ramps, torque ramps).
Other examples for control values are time, temperature, forces or positions.

-

Control values are displayed in ,,Instruments”

Double-click on an instrument to open the settings. Right-
click on the instrument to change it‘s appearance.
,Grab“ the instrument anywhere to move it.

——————————

Ramp measurements (using speed or torque) are controlled by Triggers.

. . . . Curve Value Limits
The trigger settings are located in the parameter data base. It can track multiple o et ‘
control values at the same time. Verson Commert |

Select project
B TriggesParameter In the parameter data base, R |
¥ Zeige Listen-Trigge Liste Triggerparameter Prifzustand Trigger H g H
- Zage TypTrgaer [Da200Trege 57 St | Start and end speeds for =
; SonderNWH-Trigger 315 [ VMnah . n - =
Liser 2 Ty iz - speed ramps are configured.
=] | — — 5
Auswahl hinzufiigen |!— Alle Triggemparameteristen Ale Trigger ~ Alle Dimensionen E‘
Liste Triggerparameter Prifzustand Tiigger  Dimension Signal Typ Start Stop it Verweidau Richtung Beschrankung  Freischaltender  Steuert T4
T 0
» |Da200Trgger - [[35 || -1 = | [Achsdz_~ | [Sofort akdiv 500 400 5 5 0 fallend_~ | [hialb Intervall_~ | — | ===
DoZiiTngger - |[32 1 [Endie - [T [Achedz ~ | [Sofort aktiv = | 5 0 steigend ] [falb Intervall - | | nen =] Emor Codes |
Dg200Trigger < |[3-5 _~ | [VAntie_~ |3 1 [virt Art_~ [ [Mess abwart_+ 20 0 fallend _ | [halb Intervall - |- k3| nein_v |
Do200Trgger = |32 = | [VAntie ~|[q = [vint Art_~ | [Mess abwart,_~ | 50 5000 20 0| steigend_~|[halb Intervall = |- | nein_= | Signal Settings |
Dq200Trigger _~|[3-5 Bal== Rl _~|[Time _~[[Mess.abwart_ | 0.1 50 0.1 0 steigend_~[[halb Intervall_~ |- Jia| nein_x |
Dg200Trgger - |[3-Z Ra| =kl _~1[Time = ][Mess.abwart_~ | 01 50 0.1 0  steigend_~ | [halb intervall_- ][ k3| nein_~ | Sampling Parameters
Alias keys list
Trigger + 1| 1| 1| 1 1 1 Py 1 1+ Model Specific Settings
hinzufige [vs™ =] [Sofort aktiv ]| 50 50| 50 50 [Richungsuni_- | keine ~[VArtieb - [[startet i User Management
Datensatzz 4| 4 |[[T 1 _»[M[r#|vons 4 = 3 EreEET
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Start/Stop and Track Triggers DIS/COM

Many projects use multiple trigger definitions: one to control the start and
stop speed for ramp measurements (called ‘StartStop’) and one for
defining the range and resolution of order tracks and spectrograms.

range of test stand ramp

test stand ramp must on both ends be wider than measurement ramp, but may
be less than order track range.

acoustic measurement and analysis is performed during this part
of the ramp. Also, tracks are only recorded for this part.

| Start/Stop trigger range |

-> rom speed

1 1 1 1 1 1 1 1 1 1 1 1 1

<——+—+—+—+—+—————+—— OrderTrack trigger range ——+———+————————

maximum range for recording order tracks / spectrograms

| SpectroLR trigger range |

Start/Stop trigger and order track triggers can use different control values. Also, Start/Stop can be replaced
by commands from the test stand (e.g. for measuring a steady state for a certain time).
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ARAMETER DATABASE DIS/COM

The parameter database stores measurement setup and limit value
settings for multiple types and multiple test stands.

Almost all parametrization is done in the database, not in the
measurement application.
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System Overview: Parameter Data Base DIS/COM

Parameter Data
Base User Interface
(“TasForms”)

Test Stand

Control TAS Box
front end

Sensor
signals

LEHAWAE l

r Measurement Application 5505 05 00 LT iU i)
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Where to find the applications DIS/COM

On the measurement computer’s desktop, look for a folder “Rotas for Experts”.

This folder contains a collection of start link for the most important tools, including
the parameter database user interface.
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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 based on Microsoft Access. It can be switched to
—j multiple languages.

Management of candid... @- The start form of the parameter database offers access to 5 Dato of  Toyotals.. X
‘“d‘l::f“"’e the most frequently used functions: managements of types ‘“d‘::f“"’e
ype . . . ype
Remove Type ___ and limit settings. e
| ﬂ Design Data |
EEHEYS .
Test Setup | ;m%; In the advanced settings, measurement setup, sensor Test Setup |
i‘ung'e:al'“efm“s mwe | configuration and other parameters can be changed. s
rve Value Limits urve Value Limits
Leam parameter ﬁ'l'gﬂg Leam parameter
Commentary | s TasForms automatically stores backups of previous Version Comment ||
Select project | 1 HR(E . . Select project
e G versions when you leave the data base and confirm the R
Ver O\ 120207 TF S changes. Defragment
_.. [ .'L‘ | . Trigger Parameters
= & |
HETE |
M ETedi=E
Vers: 1 Eil;_TF | E———— |
Signal Settings |
Sampling Parameters
“ . 2] . Alias keys list
Check “Advanced Settings” to expand the start form and get access to all functions: R
User Management |
Experts Setup |
WVers: 190719_TF
5 |

Discom Production Testing
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Addressing a value: Clavis DIS/COM

The Clavis is the unique identification of a measurement value
in the measurement application and in the data bases.
It consists of 6 elements:

(= Test Step (=,Mode” e.g. 3-D)

pu Instrument (e.g. order spectrum, crest, spectral value)

“Clavis” is Latin and means

(= Object/Location (e.g. input shaft, pinion gear, oil pump) ;il:sjy;:\;c:li:.mque key to
(= Processing Channel (Synchronous, Mix, Fixed frequency)

(= Instrument Measurement Parameter (e.g. H1)

(= 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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TasForms Clavis Selection DIS/COM

Measurement values, limits and other parameters are addressed using their Clavis:

In all forms, in the top part the objects of interest are selected (by Clavis).
The main part then only lists the according parameter entries, where they can be changed.

| | | | | |
it st NN 7 N\ A N\ A N\ A \ T e

Type (Basetype) Test Bench (Bench Group) — Test state Instrument Channel Signal Laocation Measurements R
0ABD (323) » | GF6 SGM TS1 (MuttiFot » | 14C i - C1 -~ |H1 - M
OABF (3.72 for DABF only—| | GF6 SGM TS2 (MultiRot | | 14D | cz2 |H1_sB a F
0AJS (3371) — | GF6 SGM TS3 (MultiRot — | 1-sC b i C3 — ||H2 I
NAVS (370 ) T | GFR SGM TS4 (MiltiRat ™ | 1-sD S rs T |H? SR M| =
| =] ] 1] [E
¥ Altypes [¥  Alltest benches v  Alltest steps [T Alinstruments ™ Alchannels ™ Allsignals ¥  Alllocations ¥ Al measurements D
Basetype (Types) Bench aroup (Test Benches) Test state  Instrument Channel Signal Location meas.guantity  Eval on/off Min Max il
ProtoGFE (ProtoGFE) _~ | [MultiRot Proto (GF6 SGM TS1,GF6S ~[[3+D -~ [[Rms _~[[Symeh ~1vs ~1[s1/5pin - [|Max | On_~| 0 30
rotoGF6 (ProtoGFE) _~ | |MultiRet Proto (GF6 SGM TS1.GF6 S _~ [[3+D _~ [[Spectral Val_~ [ [Synch ~1vs ~1|P5 2| =1 On_~| 50 120
L H t f GFE (ProtoGFE) _ | [MutiRet Proto (GFE SGM TS1,GFES - [[3+D - [[Rms _~[|5mech ~Ivs _~ | |RearSpd/RE_~ | [Max Ea| On - 0
ISt O = = . S = = = = =
F& (ProtoGFE) _~ | [MuttiRet Proto (GFE SGM TS1,GF6S ~[[3+D _~[[Fms _~ | |MocFront |~ [[VS _~ | |FrortSpd/PI_~ | [Max | On_~| 0
parameter oGFE (ProtoGFE) _~ | [MultiRet Proto (GFE SGM TS1,GF6 S _~ [[44«C - [[Spectral Val_~ [ [Synch ~1vs B |E] B | Off | 50
., |ProtoGF6 (ProtoGFE) _~ | [MultiRet Proto (GF6 SGM TS1.GF6 S _~ [[4«C  _~ [[Spectral Val_~ [ [Synch ~1vs B _~1[H1_sE =1 Off_~ | 50
entr[es |F‘ruthFB(F'rotoGFG} _ [ [MutiRet Proto (GFE SGM TS1,GFES - [[4+C - |[Spectral Val_~ [ [Synch ~Ivs ~1[r3 ~1[r2 Ea| Off - | 50
. 4 4 4| i
matching the ] 7 . Yellow fields
Clavis selection _ | can be edited
Datensatz: 14 | | T | d] ‘ |vun 127100 4 LH
B S

Use the “up arrow” button to set
all fields in the column at once
to the same value
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Adjusting the Limits DIS/COM

Each limit value is calculated using these rules: I i
lim = Mean Value + MV% + Offset + f xStd.Deviation _ /V__f
lim £ Max.Boundary _% e
lim 2 Min.Boundary 1 +

Mean value and standard deviation are stored in learn files.
Offset, MV%, factor f, Min and Max boundary are set in the parameter data base.

Data of : HyundaiDCT  [w&3m]|

i e e The parameters are be split into two places:
Add Type
Remove Type
Desin Dats | Because of their different nature, Min and Max parameters for single
f e Ve L ] [ value limits and curve value limits are separated.
Curve Value Limits
— In “Learn parameter”, a new learn of mean and standard deviation can

Version Comment ]

be initiated (see next pages).

Select project |
¥ :Show Advanced Settings

Defragment
Py

T |:> The three calculation parameters Offset, %Offset and Factor are entered
— in “Measurement Value Setup”.

Signal Settings |

Samping Parametes Depending on the project, these parameters can also be integrated into
o e the limit value tables. In that case, there is no “Measurement Value
I | Setup” button.
(1L, |
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Adjusting the Limits DIS/COM

Each limit value is calculated using these rules:
lim = Mean Value + MV% + Offset + f xStd.Deviation

lim < Max.Boundary g /‘

lim 2 Min.Boundary ‘% 4:-

Mean value and standard deviation are stored in learn files.
Offset, MV%, factor f, Min and Max boundary are set in the parameter data base.

Add Base Type

ek The parameters are split into two places:
Design Data |
— Because of their different nature, limit parameters for single value limits
Single Value Limits . .
{ Curve Ve i J]E“> and curve value limits are separated.
Leam parameter
Verson Commert In “Learn parameter”, a new learn of mean and standard deviation can
Select project « ey
e be initiated (see next pages).
Defragment
Tigger Parametes New measurement values (new metrics) are also set up in the Single

Value Limits or Curve Value Limits forms, respectively.

Emaor Codes |
Signal Settings | %
Sampiig Parameters The Error Codes form is used to define defect codes and associated text

Alias keys list

Model Specific Settings m e S S a g e S .

User Management

Experts Setup
Vers: 190719 _TF
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Limit Settings Form

DIS/COM

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

Ea Limit Curve Settings - O X
Type (Basetype) Test Bench (Bench Group Test state Instrument Channel Location Measurements R
025 (025) | TMMAL-EOL1 (TMMAL ) » | Spectrogr. Band » | FixFs A~ Bl . |Cam Shaft Mazx M
. 080 (080} High2 Spectrogram Mix Crank Shaft F
I Only Measuing | ggy (031 ) STA Engie
NN N low? N ¥ | cTay 7 V <
= | | : | - = =
Add Combinations | W All types ¥ Altest benches [T Altest steps [T Alinstruments V¥ Al channels [T Alsignals W  Alllocations W~ Al measurements D
| Basetype (Types) Bench group (Test Test state Instument  Channel Signal Location meas.qua Meas Eval Store  Offset %Offset StdDev  Min Max Ermor -
Benches) ntity  ure  on/off Code
| [TMMAL (TMMALEOL . |[High1 -, | [Spectun . | [Synch - |[VSTop | [Cam Shal-, |[Max |- | 0w ][ On[w 10 0 3 [110d6-5] | [StdMaxS [ ][ 201
| [TMMAL (TMMALEOL - |[Low1 - | [Spectrun| . | [Synch - | |[VSFront || [Crank S~ | [Max || On[w]| Onlw ] 0 3 [75dB-Spl | [StaMaxS ]
| [TMMAL (TMMAL-EOL - ||High1 .. |Spectrum . | |FixFs . |[VSTop .. |Engine .. |Max - ¥ Off || On+ 16 0 3 |FixMinSp|~. | [FixMaxSg H H H
~  [TMMAL {TMMAL-EQL .. |High1 .. |Spectrurm .. |FixFs + | |VSSide | .. |Engine |.||Max v ¥ OFf | Set the Ilmlt Calcu'atlon
| [TMMAL (TMMAL-EOL .. [High1 .| [Spectun . |[FixFs . [[VSFront .. [Engine .. [[Max ..M O [FixMaSr{ parameters (Offset' %+Mean'
| [TMMAL (TMMAL-EOL - | [FighT - [Spectrun| | [Mix | [VSTop |- [Crank S~ | [Max || ¥ Onlw 2 : )
| [TMMAL (TMMALEOL - |[Figh | [Spectun — | [Mix < | [VSFrom | < | [Crank Shi~ |[Max < On[v| Onlw 8 0 3fies. [samas| Std.Dev.-factor, Min and Max
| [TMMAL (TMMAL-EOL - [High | [Spectun | [Synch | [VSSide | [Cam Shal |[Max  [o W offfw]| on[w 10 0 3 [110dB-5[ | [StdMax5 .
| [TMMAL (TMMALEOL . |[High/ .| [Spectun . |[Synch | [VSFront || [Cam Sha < [Max [ [ Offf | on[w 10 0 3 [110dB-5/~ | [StdVaxS boundary) in these columns.
| [TMMAL (TMMAL-EOL - |[High - | [Spectun| .| [Synch . | [VSTop | [Crank Shl~. | [Max || ¥ On[v]| On[w 8 0 3 [110dB-5[ | [StdMax5
| [TMMAL (TMMAL-EOL - |[High - | [Spectrun| .| [Synch | | [VSSide || [Crank Sl | [Max || ¥ Off o || on 8 0 3 [110dB-5[ | [StdMaxS | 201
| [TMMAL (TMMAL-EOL - |[High - | [Spectrun| .| [Synch - | |VSFront || [Crank Shl— | [Max || ¥ On[v]| onlw 8 0 3 [110dB-5[ | [StdMaxS | 201
- |[TMMAL (TMMAL-EOL . |[Low1|.. | [Spectum . | [Synch . |[VSTop |. |Crank Sh., |[Max ||V on[w]| onlw 8 0 3 [75dB-5plw | [StdMaxS|— 200
| [TMMAL (TMMAL-EOL - |[High .| [Spectrun| .| [Mix - |[VSSide || [Crank Sl | [Max || ¥ Off v || On 8 0 3 [110dB-5[ | [StaMaxS|w 201
| [TMMAL (TMMAL-EOL - |[Low1 .| [Spectrun| .| [Synch - | [VSSide || [Crank Sl | [Max || Off v || On 8 0 3 [750B-Gp/ | [Stdlaxs| < 200
S ] . 5 - 5 R Error code can be
wfon L] 0f 50 | 3| ~ v 50
set for each Clavis
- n120 |+ # Suchen 4 SWItCh Ilmlt » |nd|V|dua”y
=5l Polygen settings Polygons... - ..l_"
prpe— ,—*—Hmpem evaluation On/Off S
New | Deeo i ] in this column
‘me — & For curve value instruments, Min and Max
X - boundaries are polygons. These are Enter a value in the bottom
. defined in a separate window. row and press the */button
| 0| 120 A A .
| =0 | =1 Select a specific instrument to activate the to apply that value to all rows.
[ 15000 | 0 | button.
*| 0| 0 . .
Enter a new name in the selection box
v and press [New] to create a new polygon.
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Defect Codes DIS/COM

Defect codes and defect messages can be freely defined in the parameter database.

‘ Emor Codes | ‘

The defect codes are then assigned to measured values in the
[Measurement Value Setup] or [Single/Curve Values Limits] forms.

=2] List of error codes - O X ”Priority” deﬂnes the
Emror code ElTorcgcl.ljeS Emor text Pricirity Group Shadow group | = Sort|ng Of defect
Error code numbers 7 T [Nick (Peak) 500 ik s
| | | — messages. The defect
can be chosen freely —— 2] 2 Nick (Crest) [ soofNek TN
'ID| 1D|Gearbo:|oud | 1DD|" Spectrum |No Wlth hlgheSt prlorlty IS
(O is not allowed,
1| 17 [Shatt loud [ 100]7 Spectum [ |No v listed first and is used for
no upper limit). — _ — ]
| 20 [Order loud (Spektral) | 200[7: Spectum [ [[Na - standard prod uction
21 | 21 |Order|oud {Imbalance) | 200 |?: Spectum |- |No » StatIStICS
" ” 1DD| 100 |Gearrnesh loud | 600 |E: Gear Mesh | . |No " :
The “External error code 101 [Geamesh loud (Speed-Band) | 600 [6: Gear Mesh |-, ||No =
(or PLC error code) is the 1 100 [Order loud(Spectral Track) [ 100[6: Gear Mesh [v |[No »
number sent as a result 200 | 200 [Excentrcty | 500 [6: Gear Mesh [ ]|No v Errors are sorted into
to the PLC. Mu|t|p|e 300 | 300 [Modulated Noise | 100 |7 Spectum .
errors can use the same 500 | 900 [System: Vibration sensor defect or not attached | 999 [10: System  [+-[[No v grou psl WhICh are
“axternal” code. 910 | 910 [System: Measurement incomplete (no speed signal?) | 999 [9: Testbench [.-[[No v deﬂned in a se pa rate
911 | 911 |System: Speed under bounds | 559 |5': Testbench | . |N0 ¥ form
912 | 912 |System: Speed above bounds | 559 |5': Testbench | . |No » )
55'8| 558 |Tas Bow processing emor | 559 |'ID: System v |No The error grou p Of the
Add a ne.W.d.Efe.Ct 555 | 958 [Tas Poxnot connacted [ 53910 System | ||No error with highest
code definition in the WS+ °_| Error text message must 0] priority defines the
last line of the list. be single lines. Edt emorgroups | Shadow res.. overall result code.
Chinese or other Unicode Qe -
petereatz 1t Even® | characters are allowed. 2 Overall result codes:
1 =0K, 0 =NOK,
2 = no evaluation,
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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

—_7‘,7 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).
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Initiate new learning in Parameter Database DIS/COM

In the parameter data base, open the “Learn Parameter” form and press “Relearn all”:

Data of : GM-Y4M. (= Set learn parameter EI@
Add B Type (Basetype)  Test Bench (Bench Test state Instrument Channel Signal Lacation Measurements R
ELE BKOEK2) - [GUYANT ic Crost Edomal FomiSpeed = [FDO Chockli W You can select specific types, test
- FY4M. - - - emal » | FrontSpee: - L - eckMax -
Add Type BK3 (BK3) [ GM-Y4M.2 @ 1-D @ Crest-Track FicFs @ LaneForce | Final | CheckMin | F p yp ’
BK4 (BK4) — |GM-Y4M.3 — |2C — |CurvePolygon — | Mix — | LanePositn — | Gear — |CheckRange —
SEnrcline RKARKSY T |oc |20 T oV Tk T MR ™ [ i " |frsbos 7 |Deviation T € Stands, test Steps or measured
Design Data | J J J J J Jl J J

p
V¥ Altypes ¥ Altestbenches¥ Allteststeps W Allinstuments W Al channels W All signals v Alllocations [ All measuremer D Values |n the upper pa rt |n Order

Test Setup | Basetype (Types

) Eencp gr;)up (Test 'ngi\h ;:15:3 gwritmm IChanne Signal Il;ocatio run::ts.q I';t::cr:l;d Releam :‘\rﬁt;\raﬁan ﬁam i?I;‘:Ei\rahon ﬁ‘ o . .
Single Value Limits | p BrW BN -] snenes jGM—‘.MIIGSpej Mic - [[VS - |Jinp_- [[Gea - [[Slov - | Releam ‘_ﬁ_ to re_learn only SpeCIfIc Ilmlts.
- BKW BKW) -] | [Gmeva [i= -] [Gres - [Wex - [[VS™ -] [inpu_- [[Max - [[Siov_~ | Releam |/0T07:20080:| 0 [GT0720080
(—=r——— e BB B 5. 5 8 B Sl T —" To refine some limits, enter a
B o B e — number (e.g. 50) into the “Learn
Select project |
- Edit

I Show Advacod Stigs Leam . +n” column.
Vers: htL‘E'_TF | Datensatz: _I4 [ 1 von 66710 Al f

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 X
Type (Basetype) Test Bench (Bench G Test state Instrument Channel Signal Laocation Measurements R o
E00D0270 (EDD00Z7 | EDSB-TS 1 (EDSB) | Coast-1 w |CrestTrack | FisFs ~ [EXT =~ ~ [EM_HT ~ N Since the learn pa rameter are
™ Orly Measuring E0000705 (EDODO70 Coast-2 CV-Track Mix SpdEM EM EM_H10 F . . . .
FDSe43 Eose43 = = O] N O P, v|BHE  © =] associated with the limit
=] [ | [=]) BIRE .
Add Combinations | ¥ All types [v Altestbenches [ Alltest steps W Alinstuments ™ All channels ¥ Al signals W &llocations [¥ Al measurements D pa ra m ete rS, If yO U Wa nt tO re_
Basetype (Types) Bench group (Test  Teststate Instument Channel  Signal Location meas.q Measur Eval  Store Offse %Offset  StdDev Min Max Emor [ I I | I . .t h t
uantity e on/off t
» [EDS8-4.3 (EDS& . | [EDS8 (EDSE-TS . |[Coast- . | [Spectral o [[Mix [ [[VST . ]finput She . [ [EM_H . W [ oOff[. On|w 17 0 1.5 |StdMir| . | |StdMa] 550 €arn a Imi S’ you ave to
ED58-4.3 (EDS8 .. | [EDSB(EDSE-TS . | [Coast- .. | [Spectral- . [ [Mix [ [[VS1T . ][lnput She .. [[EM_H .. [W [ Off . On|.. 17 0 1.5 |StdMir|... | |StdMa].. 550 initi 1 1 . 1
EDS84.3 (EDSS .. |[EDS8(EDSETS .. |[Coast . | [CrestTra . [[Mix .. [[VS1 . [[lnput She . [ [Track .. [ | Cff]. On|.. 2 0 3 |StdMir| - | |StdMa| - 200 Inltlate thls tWICe' for the Slngle
+ + + + + + + + + ..
L e value and for the curve limits.
Datensatz: M Twvon747 M Kein Filter | Suchen 4

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).
g J Discom Production Testing



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
711 —> | ABC §£
© TP38i Q
3} 0
B, ~
Q ~
£ =
N 3
- (4]
S <
< g >
T S
.. o
4 48GX S
v o
§ | b >
) TP56k o
[
@] ~
@ 3
0
Limits, testing parameters and the like The type‘name is used by test stand control and
are linked to base type. appears in measurement reports, result data base

and production statistics.

In the same manner test stand groups can have multiple test stand names.
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How To Create a New Base Types

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.

DIS/COM

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 and other properties are modified as needed.

Enter the name of
your new base type

To create a new
base type, in

Keep the choice
“Copy all connected

g Base Type Y

Add Base Type
)

TaSFormS preSS the ¢~ Copy only basic information
[Add Base Type] Raa Type New Base Type Im— ¢= Copy all connected data data” and preSS
button. remowe e Comyfrom_ 7871 o | [Add]

Design Data |

Test Setup

Single Value Limits

For “Copy from”, select an
existing base type with
similar properties.

Curve Value Limits

It may take some time for TasForms to
create all table entries for the new

Leam parameter

Version Comment |

22-06-15

Select project |
[~ Show Advanced Settings
Wers: 160314_TF

et |

Take specific care to select
either 5 gear or 6 gear
base type, according to
your new type.

type. After completion, you get a

confirmation message:

Microsoft Access X

Task completed
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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
type name, press
the [Add Type]
button.

= Add Type x
» Existing Types
Mew Type 01058 (7311)

73178 3611 3611) : The list shows all
3612(3611)

e R o] |1EeR) existing type names.

3614(3613)

gﬂﬁé}%m — Each name has in
T312(7312

) parentheses the
7314(7312) o
7316(7316) according base type.
7317 (7317

7411 (7411)
TA12(7412)

TAT TAT

Design Data

Test Setup

Curve Value Limits

Leam parameter

!
|
Single Value Limits ‘
|

Version Comment

Select project | Suchen

[ Show Advanced Settings
Vers: 160314_TF

L || You have to select the base
type which gets this new name.

The parenthesis show other
names linked to this type name.

22-06-15 102




Rotors and Order Sources DIS/COM

Rotors have a
specific rotational
speed

Lsg (2- 151
gt intermed. shaft 1

Ing (1,3,5,7)

Input Shaft f

clutches

Lsg (5-7) 152
intermed. shaft 2

Qil pump N Ing (2,4,6,R)

1S3
intermed. shaft 3

Order sources have a

characteristic order

(like teeth number) Output Shaft
—

UNRESTRICTED



ING NEwW METRICS DIS/COM

Creating new metrices is done in the parameter database.

It involves choice of method (“instrument”), definition of calculation
parameters and creation of Clavis entries for the values.

Discom Production Testing



Creating Metrics DIS/COM

Creating a new metric involves three steps:

1. Choose the appropriate instrument in the [Limit Settings] form
2. Create a new measurement parameter set for this instrument
3. Create the measurement values for the new parameter

=5l Limit value settings X
Type (Basetype) Test Bench (Bench Gn Test state Instrument Cha ( 1) Se I ect t h e Measurements R
025 (025) ~ | TMMAL-EOL1 (TMM# | EXT » | Rms | Fixf | t t AllCylinders M|
080 (080 ) High1 Spectral Value Mix Cylinder1
[ Only Measuring | 081 (081) High2 Spectrodr. Area ST) nstrumen Cylinder2 ]
neainga v I ¥ |eiTmrtimtanm | T T T =
[ [ _ _ s
Add Combinations | ¥ Alltypes [# Altestbenches [ Al test steps ™ Allinstruments W Al channels ¥ Al signals ¥ Al locations W Al measurement D
asetype (Types Benich group (Test Test Instrument Channel  Signal  Location meas.gqu Mea Eval Stor Offset “Offset  StdDe Min ro[=]
Benches) state antity  sure on/off e v
) [087 (087) | [TMMAL (TMMALE( .. [[Hig . [[Spectra -, [ [STAX [ [[VSFn [ [Cam [ [ [Cylinc . [ [ Off [ [[on[o ][ 10] 0 3 -~ 70 70[ 10
031 (D31) ) |TMM.P|L(TMM v —
031 (D81) w |TMM-”‘L(TMM % Edit Measurement Definition - o X
081(081) | [TMMAL (TMM Measurements R
— (2) create a new Aomdes — n W
Cylinder1 F
Cylinder2
pa ram ete r Set Fulindard "J <=
P
W Al measurements D
[ = ifiation Sage Calculation Definition Source Instrument Source Parameter
[
AllCylinders [} Max[ 1] Time Signal .|| DeLogMean| ... |[[{30.50)(180,500)][(270,50)(360,500)][{4' [Cycle Spectrogram [+ | [Standard w
Cylinder1 | Man [+ || Time Signall || DeLogMean(+. [[{90.50)(180.500}] Cycle Spectrogram |+ | |Standard w
Cylinder2 Cycle Spectrogram | .. | |Standard e
Cylinder3 Cycle Spectrogram | ... | |Standard i
Cylinderd Th e n a m e Of t h e pa ra m ete r Set Cycle Spectrogram | .. | |Standard )
is referenced in the Clavis
Add I | || wel| v ™
or - o L4
Enter the new name and fill in calculation i |

parameters in the bottom row, then press [Add]
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Creating Measurement Values DIS/COM

After having created the Measurement Parameter (calculation parameters), the
third step is to create the actual values (the Clavis list).

(3) Select the exact Clavis combination(s) you want to create values for,
using your new ‘Measurement’ parameter.
Then press [Add Combinations].

§| Limit value settings

Test Bench (Bench Grg " Test state Instrument Channel

TMMAL-EQL1 (TMMAN) | High2 # | Spectral Value A | Mix
STA
Low2 SvTrack Interval
¥ | SuTrackPolvaon ¥ | =
" ) il -
iong IV All types [ Altestbenches NE—fHeststees 1 s S et
s Bench group (Test Test  Instument Channel Signal Location meas.qua Mea Eval
| Benches) state ntity sure on/off e

These little buttons come in
handy when creating the

= Limitg\\ws - n new measurement values:
\?E (Basetype) Test Bench (Bench Group Test state Instrument Channel Signal Locatian Measurements
TMMAL-EOL1 {TMMAL ) | High2 Spectral Value i Cylinder3 . . .
) " BB Cretk Shal Ginderd 1. Select the Clavis combination
3 Low?2 v SvTrackinterval . v Engine *
Datensatzy SuTrack Pob S . . . ‘ 7
T -1 - B - - o with an existing ‘Measurement
[V Altest benches [~ Altest steps ™ Alinstruments ™ Al channels I~ Al signals [ Allocations [~ Al measurements
Test  Instrument  Channel Signal Location measqua Mea Eval Stor Offset %Offset  SidDev Min Max pa ra mete r-
state ti sure on/off e

EOL -, | [Low . |[Spectroa - |[STA [~ |[VSTor . [Cam S [MyNev T | O ][ [=]] 0] ) | 0] o o 2. Press [M] button.
| [TMMAL {TMMALECL . | [Low . [Spectrog . [[STA™ . [[VSSid/. [Cam . [[MyNey. T [ oOff[. <[ 0] of o of of o )
| [TMMAL (TMMAL-EOL - | [Low - |[Spectrog — ||STA |- |[VSFol - [Cam & [MyNev_ | | Of[w|| || 0] ) ] ]| 7 3. Switch to the new
< | [TMMAL {TMMALECL - | [Low| - [Spectrog . |[STA™ || [VSTop < [Cam & [MyNe T [ O~ ~[ 0] of o of of o ‘ )
| [TMMAL (TMMALEOL - | [Low - |[Speciog . ||[STA |- ||VSSidl [Cam & [MyNev. | | O || || 0] ) 0] o o Measurement parameter.
| [TMMAL (TMMAL-EOL - | [Low .. [Spectrog . |[STA |- |[VSFral . |[Cam € [MyNev || [ Off [ ol 1 Il 1] o o

o 4] 4 | 4 4| 4 4| 4. Press [<—] button.
Zlon [SIond[ 0] o[ 3] 0 3[ 50
Datensatz: M Tvon15 kM . t t
M .
Important: you have to turn

Set limit calculation

o ”
Measure” check mark on parameters, error codes etc.

to activate the new values.
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SALYSER APPLICATION DIS/\COM

Although the TasAlyser measurement application is a central
component of the Discom production test system, after the initial setup
users interact with it rather little.

Discom Production Testing



TasAlyser DIS/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).

4 Tashlyser TMMAL-EOLT
Fle Projec Edit View Window Hel
% Ga B i@ L7

Project folder

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

The user interface offers
multiple data and result
display windows.

IRy T
l\‘"’wl;..'n‘ln‘wﬁﬂww"Wdhr‘J)’J! b j:

| Wil st Hito
’Hﬁ,‘,\t’l"““wdi‘ll ] CyeleSps HE | |

.
Internally, TasAlyser uses — o

multi-processor parallel gt VPt R e T YT TIT
computing and can process J, i —
the sensor data faster than o ol e e

Crank Shaft Mix CrankGearH!  VSSide 8654 (off)

real-time.

0 80' 160' 240 320 400' 480' S6* 640° 720 * [|[E]
> [#][=]¢] (&

<

BB [R[0)1][#] <
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System Configuration and Favorites DIS/COM

39 4 o The docking window System Configuration provides access
R to all software modules of the TasAlyser application. Double-
~Bweoaweese | Click on an item opens the associated display or settings .
[j----<‘> System-5tatus einfiigen . Sort favorltes here
[j---- FiihrungsgréBen bilden WI ndOW. /
- Fohungsgratien messen Those modules which are needed most or
[]---- ‘Wave-Datei Aufzeichnen ° . @+ :X’ abe
g xansiecupimeren often can be added to the Favorites docking @ o
£z @ Signal Menitor Wi ndow Tas Box  Kalibrierung rﬁignal
E]"'-ﬂ Resampling . . onitor
U'"'E Verarbeitung E Ko ..C):j w W )
Qm Auswertung mmenee-- Au?:;;h:t:nl W;‘::I:rg:}z
[j----ﬁ Main Thread Kabelverbindung Date E E E
[j----‘e’ Terminal Ordnungen  Ordnungen  Ordnungen
me Scopes : Radsatz Triebsatz Pumpe
Gemnessene Werte ).g o . E a
[ Mossberste _ Because both windows Crirgen .. Boetars..
- < are not needed during = =
443" Kommandozentrale normal ope ration’ they o™ iy o

o
=i ﬂfE Auswertezentrale

e b Messungen archivieren ...
@ Parameterdatenbank

B & =

Quelle Lem-Steue... Zeitsignale
Mix

are folded to the edge of
the TasAlyser main
window.

UoeinByuoy washs

4 [T} | v

{ Favoriten ‘)@Systemkonfiguration

4 %
o, |

Uajloae 4

I i Favoriten ‘)@Systemkonfiguration
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Test Stand Communication DIS/COM

The TasAlyser application and the test stand control usually* talk to
each other via UDP (network) or a serial RS232 interface.

The test run is controlled using text commands, and TasAlyser
answers with text messages.

In the Output window (usually docked at the bottom of the main
window) the communication can be monitored: o

o— <R>Inserted: 1
-0 Mcde: 3-2
o— Ready

TasAlyser provides a wide range of commands, which can ~o Mode: 3-S
. o- Ready
be extended for special purposes.

4 4 » » ‘Kommunikation / Interne Nachrichten AP

Examples for commands:

Command Description

Get ready for a new test run with
Insert: [Type]

gearbox [Type]
Mode: [A] Select test step [A]
Measure: 1/0 Measurement start/stop
Remove: End test run.
Result: 1=0K, 0=not OK, ...

* Optionally, other ways of communcation can be used, e.q. Profibus, bit parallel or TCP/IP. But also when using
Profibus or TCP/IP, the communication has the form of text messages.

Transmission Testing



RECORDING AND TASWAVEDITOR DIS/\COM

TasAlyser records each test run in a wave file.
These wave files can be analyzed further with TasWaveditor.

Discom Production Testing



System Overview: Wave Files DIS/COM

Test Stand
Control

Sensor

TasAlyser — 5k
Measurement Application | ISR et

-

\&

Geaglmesridrsting




Wave File Recording

DIS/COM

The TasAlyser application records all sensor data directly into a wave file.
Channel information and test sequence cue points are stored in the wave
file header.

Wave fudio  Wave Audio
Feconding Flavback
Press this button to

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

Wave Audio Playback @ reco rded
; . 4-000-001 450131830351 2013-12-03.08-54-39 nOK wav [} measurement
Typically, you will record the complete test runs of B e -
all measurements, but other settings are available. |
L — ]
Kanal M SignalHD Einheit Si
Wave Audio Recording X n= | ame | 2= | " ignatyp |
1 W51 1 m./s? Sensor
Recording | 2 Speed | OutSpeed 10111 Upm Drehzahl Tis24
3 W52 2 m./s? Sensor
Options = :
Files @ Record all measurements (active) -I 761 sec [380.928]
Channels
Wave Audio Recording X Wave Audio Recording X
Recording Recording options Recording Base directory: | D:\Sound), Ey |
Options Start with first test sten COptions Create subfolders - for not OK measurements: MNOK
Files [ record only while ‘measurement running’ — for OK measurements:
S te files for test stey S te files for inti . .
Channels D Eparal 85 Tor [est steps D Eparal 85 TOr gears Channels Create ATFX dESU'IDtIOn files D Max. reco rdlng tlme and

File name construction from

[[] Delayed rec. start after test run start (seconds): 0

Conditional recording
[ keep only recordings for n.0K measurements
[[Jkeep only every xth measurement:

[ keep only measurements of these types:

R

max. directory size for

e recording folders
(see remarks below)

Time stamp Type
Serial number [JTest bench

[ Test result {0K/noK)
|:| Test steps

|:| Base name: |Rec_

Max. recording time (in seconds):

Max, size for directories (in GBytes):

Wave files cannot be larger than 2 GB,

which limits the maximum recording time. If

needed, the recording can be split up into

parts.

Recordings can be placed in separate folders for OK and nOK
measurements.

When the maximum directory size is reached for one of the folders,
the oldest recordings are deleted automatically.

Discom Production Testing
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Wave Playback, TasWavEditor DIS/COM

TasAlyser-recorded wave files do not only contain the multichannel sensor data but also

additional channel descriptions (like calibration) and data about the test sequence (called
“cue points”) for test steps and so on.

ETC—— x This way, the test can be exactly re-played in TasAlyser. For the
Playback Options . . . . .
A ® o O processing and evaluation in TasAlyser, there is no difference
1 x5
@ between a real measurement and a wave playback. (You can even
=R ives ommands
use wave playback for limit learning.)
Reproduction of test cyde
[7] Activate test cyde command playback )
Change Metadata: Excecute commands:
Crype: 081 Test cyde (Insert”/Remave”)
I:lEEndH TMMAL-EOL1 ;::::::::D::;i:zrement *‘-| () = Hu 5 FPT- 390.B-MT (635.6.35.17 226767 2011-06-08.11'46'25.wav - TasWavEditor ol = (Y
[serial: K410822 [] Ratio- and Differential tests -
Cltmestans: 20210122, 103015 D e e e ) osoearesmgen .iii?i“.ii?:ﬁ':‘" O LD
Use original tme stamp V] Allgemeine Daten 8 y-Skalierung ~ Wiedergabe | nter Kanat: US [1] Fenst
Kanastruktur ax FPT- 390.6-MT C635.6.35.17 226767 2011-06-08.11 45 25.waw x| -
Output Parameters 57 Kanalstrultur
[CJDirect monitor output (bypass fitering)! Block size (Frames): 4096 (0.082s) « ~ “@Vin ni imi im m
Use calibration factors from wave fle Automatic wave chain playback i S :L‘ﬁnﬂg‘gu‘gfz -
- ' HIIIHIIIIHIIIIIWlIIIIWIIlWI
¢ ;JS;(RF eSelect? _
3 dIzlz7 0.0250 V/N
@ scaling 0.1000 [10.0 V]
You can use TasWavEditor to examine the o ==
contents of the wave files. The TasWavEditor o i
also shows channel information and the test Sl
run cue points and can play the sounds. 5o =
% 8 OutputSpdCL | OutputSpd(
@ Paniepe i 0
You can also load the wave files into standard _
audio processing software or import them into v
H H m ' : = o, - = - - = - " 'E@! %
third party analysis systems. P el —
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Learning Limits from Wave Files DIS/COM

You can use wave recordings to learn limits.
This is for example useful if you are in a prototype or start-of-production phase
where you have only a small number of transmissions available.

Wave Audio Playback n “ Wave Playback Settings X
4 Playback Options
| D:\Sound VO KNPO1285440 T170927A0035 2018-02-21.20-50-47 wav \ iy % |+ B —
e ’ Leaming @ Recording
@r «» 9m- G @ > 1! o |
= You can use a higher playback O otives @ Lo
Channel | Name | Signal ID Lnit | Signial type | "~ speedfor Iearning
1 VST 1 m./s? Sensor Reproduction of te
2 W5L 102 m/s? Sensor Activate test cyde command playback (7)
3 EM 104 m.s? Sensor
4 OutSpd1 1 0utSpd2 517 mm Speed Tis24 Change Metadata: Excecute commands:
5 VSR 103 M/ Sensor y O rype: 081 1T-est c::ed(:lnsert Remave”)
= = - = = = [Bench: Wodinzabi] O Sieasrtsf szop :;ga:irement
ﬂ G Q [serial: K410822 [ Ratio- and Differential tests
[ Gear shift tests (SGW /EGW)
[ mime Stamp: 2021-01-22,10:31:19 (Reserve d for future extensions)
Use original time stamp

1. Initiate a new learning (for example by deleting the learn files in the
C:\Discom\Measurement\MultiRot\(ProjectName)\Locals\LearnData folder) | ;o .. . B —

2. Call up the wave player (F12) and from there the wave player options. e elbraten e e v fe FlAutanatcvave chan daback

In the wave player options, activate the “Learning” option. e

4. Use the file browser from the wave player to load all intended wave files at
once (select multiple files in the file open browser).

5. Press the “Play” button. The wave player will run all selected files and limits
will be learned.

6. Switch the “Learning” option back off afterwards to avoid unintended
learning during later playbacks.
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Signal Monitor DIS/COM

The signal monitor routes the data of selected sensor channels to the PC
- soundcard of the measurement computer.

Signal Monitar

By connecting headphones to the measurement signal, you can directly
listen to (for example) the accelerometer signal.

ranal Mowitoy & In addition, the signal monitor shows the recording
:amz FmE= - left | right level for all sensor channels. Here you can check if
pee HE = 058 ) . . .
" - i 26d all signals have enough strength or if a signal is
M3 T = 33 .
Vibration B 7%= 248 @ O overdriven.
M2 [ W 2% = -33.2dB
Sped2 [ 2= 33,340 o . .
Double-click in a line of the level display to switch

Audio monitoring active Channel coupling | Primary Sound Driver
Output amplification: [ Auto amplification
; T

e .

between gain percentage and absolute sensor values. The
maximum gain is changed in the TAS box settings.

The signal monitor also works when replaying a wave file, so this way you can
listen to what was recorded.

Transmission testing



Sensor Configuration Switching DIS/COM

In some projects, different sensor configurations are used for different tests.
Examples: different housings of models require different sensor positions, or test stand uses a turntable with two sensor sets.

In cases like these, two (or more) Sensor Configurations are set up in the parameter data base.
In addition, a set of ‘generic’ sensor names exists. These generic names are used for parametrization.

Example: ‘generic’ sensors for

parametrization:
VS1, VS2

Sensor Configuration “SC-A” Sensor Configuration “SC-B”

Sensors VS1-A, VS2-A Sensors VS1-B, VS2-B

Before the actual test run starts, TasAlyser determines which sensor configuration has to be
used for the current test run and applies Signal Routing to switch between sensor sets.

The sensors of the selected configuration will
appear under the ‘generic’ names in the
measurement results and in the wave files.

The not selected sensors will also be contained in
VS1, VS2 the wave files, but with their original names.

(In this example, configuration A is used, and the wave file

will contain the channels VS1, VS2, VS1-B and VS2-B.)

Routing: VS1-B, VS2-B

Selecting the Sensor Configuration can be done by assigning sensor configuration with base types in

the parameter data base (“Test Setup”), or the test stand can send the command SetSensorConfig.
(In the latter case, the measurement results will automatically contain the additional information which configuration was selected.)
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ESENTATION/MARVIS APPLICTION DIS/\COM

The ‘Presentation’ application — renamed to ‘Marvis’ recently —is used
to evaluate the curve data stored in result files.

Discom Production Testing



Measurement Result Archives DIS/COM

The measurement application stores all result data in an [-{] archive file.

These archive files are inserted into the Result data base by the Collector Service.
The result data can be evaluated using Web.Pal or the Presentation (Marvis) application.

The Presentation application can load archive files and results from the data base in parallel.

Liste | Giuppen | Daten | Archive | Gralik | Riappert | Datenbank | Lise | Guppen Daten | avchive | Girafk | Rapport | Datenbank |
38 Messungen gelader: | | w|@]@® 3 Inhal = ST dastellenin..
[Eotpunkt ot 11w |55 o] ]J: :Eii:z;igalen — Dﬁﬂg Akustische Getriebepriifung Rotas
0208032006 111131073 7522 MO250-. I Protokalwerte ﬂl —— Def R
0208032008 111131073 7522 MO250. 1 Mosskurven — efect Reports
0208032018 111131073 7522 MO250- 10 Spekiren SKI1" wegwischen - =
B-0203032023 111131073 7522 MO250- e 15 ‘
02080320:24 111131073 7522 MO250- ez Darstellung K
0208032052 111131072 7522 MO250- Y & M & allepai “
B-02030321:14 111131073 7R22 MO250- @ K1 - "“I"EI e
0202032115 111131072 7522 MOZ50- e sk i 1 5.camg
P 0202032125 TIT131073 7522 MO250- & 25 furunmarsiens i
B-02080321:33 111131073 PR22 MOZSD- e 22
02020321:38 111131072 7522 MOZS0- e s — [ Grenzen zeigen B
02020321:38 111131072 7522 MOZS0- e 32 G st
@ 1E0704 1545 001472 MR FADPT e i3
1607041611 001472 MR FADPT ez
1607041617 001472 MR FADPT o5
= & 55 =
| | E N _'l_I
Display of measurements and results in
Presentation can be done automatically
by so-called Rapports. With rapports,

standardized multi-page reports can be
produced easily. = -
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Measurement Archive Evaluation: Marvis DIS/COM

Marvis or “Presentation application” is used for displaying and evaluation of the data
contained in measurement archives and the result data base. With Presentation, evaluation
can be done interactively as well as automatic production of complete reports.

You can load many measurements at a time and produce
‘@_ stray bands or A/B comparisons. The Presentation’s
graphics can be directly imported into Microsoft Office (like

Presentation :
Powerpoint). Measurement data can be exported to Excel.
- _ayout Page
Presentation is handled using a tabbed control window __ 44730 Spectragram
with categories for different tasks. e e ([ | T T
The data is displayed on layout pages. Each page \
. =¥
corresponds to a printable sheet of paper and can be : — e -~
designed individually. You can use as many pages as you e — N %
wa nt- “mn |‘“R ngnsn::ﬂ mmmmm = /H—dn/SKM}k e
The elements within a layout page are called graphics == W SR L m e W Graghl'cs
modules. There are many kinds of graphics modules, like | | iy Pl A1 _Mmodules
curve plots, text boxes, bar charts or colored lists. |- = e N /
Ml | |
L 4|
il A

RRRRR [ wm[

All layout pages, display settings etc. are stored in files within one folder, the Presentation Project folder.
One of these files is the project base file which you load into Presentation to use that project.
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Using the Presentation App DIS/COM

You can load measurements into Presentation either by querying the result data
base or by loading archive files.
Use the “Q” button on the toolbar to get measurements from the result data base:

|am&r§aa|na¢a|a@

In order to load an archive file, press the “file open” button in the toolbar or the “<<“ button in the “Archive”
category of the control window:

Or just drag the archive files from Windows
file explorer and drop them into the
Presentation window.

Archive auswerten

N
List | Grnupsl Data | Archive | Graphicsl Macrol

Archives whoze data are loaded:

D e _% |} | Un-Load Archives:
e e e izis G0 | % | | | The X buttons unload
After one or more measurements have C:ARotasDatatMg250-Chinaharchives\ 2005 &* one or all archives
been loaded, select a Rapport from the Fre '
. . . . . e i i
list in the right toolbar and start it wit " —Ih_ - I:;éf::}tlzgé: ;Re
the button P> | [ 0k loaded measurements
Ceanp | and cleans all graphics.
Re-read |
Select a layout page q | M o» | =]

from this list to pop up
the window:

[~ Automatically reread archives at nest program start

[ = P

Happurts:lSpektngramme j LI g

ey
=
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The List of Measurements DIS/COM

In the List section of the control
window, you can see all loaded

List column settings
(select the list columns)

measurements.

List I Groupsl [rata I .&rchivel hicsl Macru:ul

9 measurements loaded: g Bl Bl @ & . .
Marked measurements - = |I = I ll = I II When you mark or highlight

. ime ype roLp . .
(multiple measurements can e 0601050038 44_30 TC4430  Cycle2 measurements in the list,
be marked B DG.0T.0500:39  44_30 TCA44-30 Cycle-2 .
) 06.01.05 00:42 4430 TC44-30 Cycle-2 the according curves are re-
o @ 06.01.0500:43  44_30 TCA44-30 Cycle-2
Highlighted measurement 1502051523 HIK Mq250-Chi..  Reference drawn colored.
(Only one measurement can 1502051523 HJK Reference Or se/ect curves
be highlighted) G D405 16:02  ML_M271_.. MLTester2 . .
0305051226  Series_OME.. Zelle 13 (shift+click+drag rectangle)
Selected measurement to mark them.
(select list lines in the normal 500 2000 2500 R
Windows fashion) i
ups | Data | Achive | Grap

. . 19 measuremertsiaded. G | B | 2| @ | @

R,ght-cl,ck On a Time | Seral Mo | Res | TB ﬂ 80
09062005 14.. HZLOTOOISE 44,30 ok TCH4.
09.08.2005 HZLOTODI36 44,30 ok T

measurement in the list t0 mammmr—rem—
call up a context menu s =

08.082005 16.

with additional functions: | @i c i s

Group marked items
Hidz marked items

rchive features
08.08.2005 17.. Hz

3 &M Origin? -
4 | 05.06.2005 17 < leasurement information FI‘_’,J
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Groups of Measurements DIS/COM

Use ‘Groups’ to analyse the differences between batches of measurements.

Archive analysis X g

List Groups Data  Archive Graphics Macro

Curve plots will reflect the

. . : 150
Right-Click on selected el el [ (O e
. . Serial number Type Test .. group COlorS.
measurements in the listto s s oK 100
place them in a group. Ko el | Use the list in the ‘Groups’ tab
= e w oK 50 to manage groups and to
K410875 083
Ke10843 ;oK change the sequence.
Ka11415 083 oK e i
Ei;é;g g;: g: Measurements in groups at
0200 13305 rra— . the end of the list get drawn
27102020 123811 K386167 Mark this item .
27102020 124501 K3gs174 Add to marked items after (and in front Of) those at
27102020 125059 K3gs181 N A ]
puom s gew ST I the top of the list.
mne o o N i
| . . MNew.:,
EXport any CU rve graph, e-g- E;d,::zir:;s?tems Red l L Archive analysis X
for use in POWEFPOint, by 150 Remove from List BO‘UEE List Groups  Data  Archive Grauhwcsv
i 1] ew...
right-clicking and selecting Py I i | o A N S
i em origin? Gray [Brown I & Empty Grou
one of the export commands 00 ""h Copy st to Cipboerd el VSIS C— o | e
0 60 120 180 : Measurement information Purple 300 360 420 480 540 600 660 ° 'E_Yeﬂow |I : & 2zEEEnr
from the context menu. 50 LowQrderBand, Pressure in Low1 Green I =
(Use shift+right click for a . b | | o
. . . Hitematic grouping
direct export to clipbard.)
Properties... 150
Layout...
Edit
10.0
Autoscale A Options
l:> El(pol'l graphic n Saveto file.. [ Group colour ovemules individual colour
Printing » To clipbeard (shift + r-click)

I LM m | Save data as html (for Excel)
13
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DATABASE AND COLLECTOR SERVICE DIS/\COM

The result database is filled with information from the measurement
archive files. This is the task of the Collector Service.

Discom Production Testing



Discom Result Database Overview DIS/COM

Parameter Data
Base

Test Stand

Control TAS Box

ot end

Sensor
signals

LEHAWAE |

Measurement Application 555 05 05 TE il

n
N
TasWavEditor \ b

‘Presentation’

Measurement Data
Evaluation
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Working with multiple test stands DIS/COM

The result database and the parameter database master copy reside on a central
server. Results are collected from the test stands to the server, and the parameter
database is distributed from there to the test stands. Usually you access the server
via Web.Pal and remote desktop from your office workstation.

Distribution of Acquisition of
parameter measurement archives
data base _ (Collector service)

Access for
evaluation and
parametrization —

Server for parameter data Office workstation (your desk)
base and result data base

Discom Production Testing




Network exchange with a server D|s 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 and then inserts them into the result database.

/ Measurement PC \
Parameter

Data base
TasAlyser |
Measurement Result \
application
22 data base
C:\outbox l D:\inbox
(1 3 ix
o S I I
= 25 25
[T "5 - "q', -
Z2 22| |28
3 cel B
\ <o < o < o
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Local Result and Parameter Databases DIS/COM

If no dedicated server is available, the result data base and Web.Pal service can
also be hosted on the measurement PC.

Parameter \

Data base

TasAlyser
Measurement Result
application data base

C:\outbox l D:\inbox

\

If a network connection is available, results and Web.Pal can still be accessed from within
the company network.

-

one test run @
one test run @
one test run @

Archive file —
Archive file —
Archive file —

Discom production testing
UNRESTRICTED




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.

Curve data (spectra, order tracks) and spectrogram data 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 directly.

SQL Server
D:\inbox Database
H | &
oS |@5 :
., ., Evaluation
v n v n
288 (2@ Tools
S o S o
<6||<56

File System
D:\Archives\...
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Wave Collector DIS/COM

Normally, the wave recordings of the test runs stay on the measurement PCs in the
designated Sound folders. The combined storages space of all test stands is in may instances

larger than the available server space, and not moving the wave files to the server keeps
network traffic low.

Nevertheless, there are situations where it is desirable to have all wave files on the server.
This can be achieved by externally moving the files, or by using the Discom wave collector.

/ TasAlyser ’ \ / Sorted into\

folder structure

Wave local Sound folder

Recorder (standard storage) Wave Collector
(Service)

Compressor

Outbox folder

\\ Measurement PC (test stand) / \\ Server

The Wave Compressor in TasAlyser creates (optionally reduced) copies of the wave recordings
which are then transferred to the server.
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DIS/COM

Sensor and A/D converter calibration ensures the stability and
reliability of the measurement results

Discom Production Testing



Calibration DIS/COM

The TasAlyser measurement application includes a semi-automatic calibration function.

Calibration applies to the complete measurement chain including
sensor, amplifier and A/D converter.

The result is the calibration factor, which converts a voltage ©e 00 g@ A0,

detected by the A/D converter into a physical value (e.g. in m/s? or g)
which is measured by the attached sensor.

To calculate the calibration factor, a calibration signal of known
guantity is necessary. This signal is generated by a calibration
source, for example a handheld shaker which produces a vibration
with exactly 9.81 m/s? peak.

The properties of the calibration source have to be entered into the
measurement system, so the calibration function knows the
reference value and can calculate the factor.

i== IR

To perform the actual calibration, the calibration control function is
started and then the calibration source applied to the sensor. The

measurement system will detect automatically the presence of a t
valid signal and calculate the calibration factor.

Calibration source

1
22-06-15 39



Calibration Step by Step DIS/COM

The calibration procedure consists of the following steps:

Start A/D converters (initiate a “test run”)

Adjust input sensitivity if necessary

Open calibration control window and start calibration

Press calibration signal source against all sensors, one by one
Check and apply new calibration factors

Stop A/D converters (cancel “test run”)

Restore changed input sensitivities (if applicable)

Save new settings

L 0 N O U e WNRE

Project Backup

Details about the steps are described on the following pages.
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Opening Calibration Control DIS/COM

To perform the calibration, the A/D converters in the TAS box front end must be active.
Therefore, manually initiate a test run using the button [Inserted] in the command center | commsndcenter X

window or by pressing F5 on the keyboard. (TasAlyser has to load the parameter data r?r"::;:m _— T
base information to know the signal names and properties.)

Type / Test Instruction

|EmotorPr010 v|
; ; i ; UL Inserted ||| Measuring
@  Then, open calibration control from the Favorites window. L
aot Stan o)
Calibratar
i~ B
4~ Calibration Control: C:\Discom\Measurement\MultiRef\Mobile-Fx\Locals\calibration.xml @
Calibration file ] [Source detfin'rtions] [ Channel info ]
Channel Name Factor/Offset Value | Target | Unit Source Rel. amplitude | =
® A1 @ M1 0.01024 0.198 1.000 Fa R BK4230 I A
* AdZ @ M2 0.01053 0.0320 1.000 Fa R BK4230 1% =
* A4 @ M3 0.01067 0.0379 1.000 Fa ¥ BK4230 1%
® A2 @ Vibration 0.02600 21 12 g & vCio | 71
Al Speed 1.04 Upm -
Aaz eed? ‘ 0.00 Upm - 1% -
[TIMan{  thannel select @ ACgain (724 . ) DCgain Apply checked values

Calibration control shows the TAS box input channels, the
assigned signal names and the current calibration factors.

For each sensor you have to specify the calibration signal source (column “Source”) and describe what
signal that source provides.

During project setup, according source definitions are prepared and assigned. Changes are only necessary if
you switch to a different calibration source.

For details about how to set up calibration signal sources, please read page “Source Definitions”.
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Performing calibration

DIS/COM

Open the calibration control window and press Start calibration. From now
on, calibration control “listens” on all sensor channels for a calibration signal.

4~ Calibration Control: C:\Discom\Measurement\MultiRot\Mobile-Fx\Locals\calibration.xml Iél . .
Press Channel info to see the signal and
Cptions Calibration file Source definitions Channel info . .
I oo spectrum. Calibration control
Channel Name Factor/Offset Value | Target | Unit Source Rel. amplitude | .
® A31 @ m 0.01024 0198 1000  Pa N BK4230 3% automatlca”y selects the Strongest
v A32 @ M2 0.01053 00380  1.000 Pa 2 BK4230 % 5 .
o AT @ M3 0.01067 00379  1.000 Pa 2 BK4230 % 5|gna| source.
® a2 @ Vibration 0.02600 211 12 a X vC1o [ 7 . .
AL Spesd 1.04 Gm - In the spectrum the detected calibration
Ad2 Speed? 0.00 Upm — 1% - . .
— signal and the strongest noise source are
") Zero-Adj. ) DC gain II Apply checked values ma rked
e ——) .

“Manual channel selection” must be switched off to

enable automatic signal detection.

Signal properties

Time domain Spectral domain

Press the calibrator source (e.g. e
Signal amplitude 2133 190403 EBa[P ] | | h ‘I
shaker) to the sensor. When e AN I |
. . Marmow-band amplitude 2132 180403 :S[Pa] | | ‘ || | | |I | ||
calibration control detects a A0C o e e | AN ‘
o" ” . . . -9.22 >-400 dB
clear” signal, all lines in the SR o e H‘ | ‘ L ‘ |
. . . onic distartion 0.00 <6.00
channel information table will :ﬁ»u, ool dm J*l’l.f‘w\u\h'fﬂm’w.l |‘"WJ"\WF’N’“ ‘
alibration change - <3 dB i
change to green. T i b

0 300 800 900 1200 1500 1800 2100 2400 2700 Hz

E CACINNE IES

If the signal is stable long enough,
a new calibration factor is

calculated and then shown in the
list in calibration control window.

L-En 3] #|=|o]

Channel |A.3.1 Signal (M1

In the Channel Info display you can check whether you have a proper
calibration signal. If not, check the sensor and cable connections!




Typical Accelerometer Calibration DIS/COM

The typical calibration sources for accelerometers produce
a signal of 1 g (9.81 m/s?) RMS at a frequency of 159.2 Hz. % You can read these signal properties

in the calibration source definition:

For such sources and the logarithmic reference of 10~g TR——

(standard value), the calibration signal corresponds to — S —

exactly 100 dB. You can read this value in the table in the

[Channel information] window: RE—
The actual measured value may — -

deviate slightly (+0.3) from 100. 159.16 = 1000/2r

- IENENIEN
Measurement Value | Target | Unit | ™ sefial de dominio tempgral B4 ~ sefial de dominio espectral Bl=livEEY
Signalamplitude 0978 1.00 g The peak in the spectrum will

998 100 dB(g) 12 .
oS e typically show a lower value
e s ) 06 than displayed in the table.

: g . .
ADCvoltage (e.. 00363  — V The reason is the limited
. . 0.0 .

Relative amplit... 0.652 =000 % SpeCtra/ reSOlutlon Of the

37 >-600 dB )
SNR 495 »300 dB I spectrum shown in the scope
Noise frequency A window and does not reduce
Harmonic disto... 0743 <500 % N N . i .
Offeet 0172 00 mV Rl * | calibration precision.
Calibration fact... — 00250 V/g - : B
Calibration cha... - <3 dB 0.1.03.061.09.12.15.18.21120.2 s 0 50 100 150 200 250 300 350 400 450 Hz
Log. reference 1.00e-005 — v B« > H=0 a2 |\ < > HED 3
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Applying a new calibration DIS/COM

W h e n fo r a S e n S O r C h a n n e | t h e Calibration Control: C:iDiscomiMeasurementiMuttiRot\Mobilell ocalsicalibration. xml 2
Ca | i b ratio n Wa S Com p I eted SucceSSfu I |y’ a Ealibra.tion file: ] ’ Source definitions ] ’ Channel in.fo ]
Channel MHame Factor/Offzet Walue  Target  Unit Source Fiel. amplitude
green check mark appears in front of i e I S et o
that line and the new factor is displayed. LA o 20ics - I =
A @ vs1 0.0106 - 1.02 a 22 WC10 [
Mic - Pa [ o

If the new factor deviates from the

[w]Manual channel selection (#) Factor () Zeo () Oifget Start calibration
previous one so much that a difference

i n t h e m ea S u re m e nt res u ItS Of m O re t h a n Calibration Control: C:\DiscomiMeasurementiMultiRotMobilellocalsicalibration. xml
3 d B h a S tO be expected Calibiration file ] [ Source definitions ] [ Channel infa ]
. ’ . Channel MName Factor/Offset Walue | Target | Unit Source Rel. amplitude

& A3 @ X . . 5 22 &

no check mark will appear. You still BRI B =N T TR R £ T
o nd ] . - . ] X %

can set the check manually. e o | m o ymm Ee
« A21 @ w31 0.0106 - 1.02 q 2z wWCin 0%

i ¢ - Fa 0%
When you are done’ press th.e Apply [#] Marwal channel selection (%) Factor OZ/D () Offset
selected values button to activate the

new values. \

You can enter calibration factors manuaIIy./Just click into the according filed in the
Factor/Offset column and enter the desired value. Set the check mark and press
the Apply checked values button.

The typical calibration factor of KS91D Sensor (BKS03 with amplifier) is about 0,025 V/g




Adjusting Input Sensitivity DIS/COM

The Calibration function will only accept a proper and clear calibration signal.

To ensure this, several signal properties are checked, e.g. signal-to-noise ratio, harmonic
distortion and relative amplitude.

When you get a red lines for the “relative amplitude” in the Channel Info window, one
possible reason is that with the current Tas Box input settings, the signal from the calibrator
unit is too weak. The Tas Box is typically configured for much stronger (“louder”) input signals
than the calibrator unit provides, therefore the relative amplitude is too low for calibration.

A Channel information: Source: A.2.2, VSTop The solution is to temporarily change the input sensitivity
Messurement Value|  Trget | Unit of the Tas Box channel(s) to a lower value like 500mV.
Signal amplitude 1.20 102 g .
102 100 dB...
Signal frequency [ S - | —— = n=winsal VN
Marrow-band a... 1.06 1.02 g e — | '
100 100 dB.. Ll =
c \:I)TC w d_ Base Clock Settings Spedial Commands Firmware Versions
Relative amplit.. ommand Center ' Pell;?backm A/D Channel Settings SPDIF Channel Settings RPM Properties
' Channel Active Signal Source | Imput Coupling Sensitivity ICP operation
Wave Audio Tas Box ALl Spd-Crk v SingleEn... v AC v 10V v Standard

Moise frequency 102 — Hr Recarding A.L2 spd-Crk v SingleEn.. v AC #
H o di . A.21 VsSide v SingleEn...w ICP

armonic disto... = = A.2.2 VsTop v SingleEn...w ICP
Offset -0.00860 00 mV Signals V5-Ord Signals Speed-Sync A4l O - v Differential ¥ AC
Calibration fact... — 0.0111 W/g A.4.2 O v Differential & AC
Calibration cha... — <3 dB = =
Log. reference 1.00e-005 - Spectra VS-Ord  Spectra VS-STA
Date 14.09.2019 ... —

oK Cancel Apply
E E TP Y HIHF HIHY TFHY THINY THIHF Ealtly Famy FEINY = TEATIEETT T T A
Do not forget to set the Sensitivity back to it’s original value after calibration.
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Finalizing Calibration DIS/COM

When [Apply checked values] is pressed in calibration control, the new calibration
factors take effect immediately. Additionally, a report documenting the changes is
created (see page “Calibration Reports”).

When you are done with calibrating, restore the input channel sensitivity settings to
the original values (if you had to change them; see page “Adjusting Input
Sensitivity”).

=
A

Tas Box

. . . . & TasAlyser EDrive-TS1
Close the calibration control and channel info windows. Then, press the “Save” P

button of TasAlyser main window, or call the Save command from menu File. : ot 2 Y

Cancel the “test run” by pressing F8 or switching off the [Inserted] button in ﬁ}
Command Center window. There is also an according button in the TasAlyser tool bar
(red symbol, third from left).

We recommend to create a measurement project backup after calibration. On the
measurement PC desktop, you will find a folder “Rotas for Experts” and within the
“Tas Backup Tool” (also called “Software Maintenance Tool”). Start it and simply

press the [Perform Project Backup] button.
@IﬂJ@g
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Source Definitions DIS/COM

To perform calibration, you first need the external source
of your calibration signal.

In the calibration control window, you create an according

source definition and then assign it to the appropriate To create a new source definition, enter
sensor channels: the desired name into the list text field
and press button [New].
+ Calibration Control: CA\Discom'\Measurement\MultiRet\Maobile-Fx\ Locals\calibration.sml A\ A @ @
Channel info Calibration sources
Chaninel Name Factor/Offset Value | Target | Unit Source Rel. amplitude fﬂﬂ v ‘
® 231 @ M 0.01024 0198 1.000 Pa 2 BK4230
* A3Z2 @ M2 0.01053 0.0380 1.000 Fa A BK4230 = DU'?B il _
¢ A4 @ M3 0.01067 0.0379  1.000 Fa (Lo prepaiiss
® A12 @ Vibration 0.02500 A1 102 g (Cxtiveton e
A1 Speed 104 Upm M vale | 1 i | @ sftektive O Paak
Adz Spesdd 0.00 o = Calibrator frequeny ljl Hz
[] Manual channel selection @) AC gain  (7) Zero-Adi. () DC gain PR — —
Relative magnitude > % Amplitude stability + %
SHR > dB Frequency stability + %
. . . Harmonics < -5 =
Each sensor which needs a calibration factor also needs an e
appropriate source definition (using the correct unit). Therefore, oty Blocks
you also have to create and assign source definitions for signals like One Ut 5e5eTom he
.. . . . () Frequency “w/am on calibration factor change » dB
torque, force, or position, where the calibration factor is not
|
measured but directly entered as a number from a data sheet.
The source definition has to be set up and selected only once, For DC signals like Torque, you have to create a
he fi l . h h i< ch “DC source” definition (see “Calibration for DC
at the first calibration (or when the source is changed). Ty




Calibration for DC Sources DIS/COM

Noise sensors like accelerometers, microphones or laser vibrometers generate oscillatin

voltage (AC signals). Other sensors, for example for torque or force, generate DC voltage
signals. For this type of sensors, a DC Calibration must be done.

Switch to DC Gain below the list in the calibration control window. Now you can enter the
calibration factors for DC signal sources:

4~ Calibration Control: The symbol in the “Source” column shows
| whether this is an AC or a DC signal.
Options Export Sou ons | | Channelinfo |

Channel Name Factor/Offset Value Target Linit Source Rel. amplitude |n th|s example’ according to the

s A21 @ vs 0.02604 0.00371 1.00 a =y ;

* A27 @ Wi 0.1000 38%004 1000 Pa Wic ; data sheet the torque sensor

s A41 @ ShiftForce 0.02135 1.28 500 N = Force . produces 10 Volts at 500 Nm.

+ A47 @ ShiftPosin 02131 =240 50.0 mm = Position (mm) % . .

. A31 @ Torque ,{ 10 wm o=Tome <] | The calibration factor calculates as
[IManual channel selection () AC gain () Zero-Adj calibration Apply checked values

For editing the value, click into the field -

Although you may be copying the calibration factor directly from the data sheet of your

sensor and entering it into the list, you still have to define and assign a valid calibration
source.

After entering the values, press the button [Apply checked values] in the same way as you
do after normal (AC) calibration.
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DC Offset Calibration DIS/COM

The A/D converters in the Tas Box have a hardware related voltage offset: even if the input
signal is zero, there is a small internal voltage producing a non-zero output value.

This offset can be compensated with DC offset calibration.

ln Callbratlon ContrOII beIOW the ChannE| “ Calibration Control: ChADiscom\Measurement\MultiRot\ ProjectE\Locals\Calibration'calibration.xml x
list, switch to “Zero-Adjustment” and _ _
. . Setti Displ Export Source defirti
activate “Manual channel selection”. = == < e R
Channel Mame Zera Value | Tanget Unit Source Rel. amplitude | ™
Then press [Start Calibration] button. A4l @ To_fbir2 24305 37805 00 V = Dm .
Al11 @ KS Get L 0.00 -1.53e-06 0.0 Vo ORvC1o >
H H H A2 @& KS_EM O -5.283-06 -1.28e06 0.0 V& VCID v
Click into the list rows for the sensors you “’S N e SERE JZE W Y RWn B
want to calibrate, one by one, and each time A22 @ KS_EM_H 000 1305 00 vV Rwvelo vl |
Q 0 A3 @ LS H 0.00 -1.25e-05 0.0 Vo R MicCalib =
wait a moment until the bullet mark turns
red and the value in column “Zero” is
updated.

Finally, press [Stop calibration], set check : )
. . . Remember to switch off “Manual channel selection”
marks into all boxes in front of the according

. before starting a normal vibration sensor calibration.
list rows, and press [Apply checked values].

For noise sensors like accelerometers or microphones the DC offset does not influence the
results. Vibrations are analyzed for their changes (frequencies), not their absolute values.
Nevertheless, a DC offset calibration can be done also for these channels.

For sensors where the absolute value is used (like torque, force, position), a DC offset
calibration is recommended.
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Calibration Reports DIS/COM

Use the “Export” function to create a formatted report about the current calibration
factors. Each time when you [Apply checked values], a report is created automatically.

4 Calibration Control: C\Discom'MeasurementiMultiRot\ Project MlLocals\calibrationxml *
Export Source defintions Channel info
Channel Name Factor/Cffset Value Target Lnit Source Rel. amplitude
« A4 @ Torque 0.05000 - 100 Nm = Torque v
| * A32 @ V51 02331 - 1.02 a T eali} v
, - 102 a  RvCio v
- Options ‘ x 0; ; 102 g &vcio -
0.010. - 102 a  RvCio v
Main dialog Channel info dialog
<= [ calibration Report bl - = (] x
b Show all channels Spectral view | logarithmical w - =
[ Hold levels after calibration < - O @ files//C:/Discom/Measurement/MultiRot e s 4 e
[1eB scale Processing Calibration
Thresheld for value
display (%) Sampling freq. (Hz): 5000 EOL3 DX ALG33
General 5 ZeroAd. O DC gain 2017-09-21.13:56:37
Warn on uncalibrated signals Automatic Insert/Remove Sensor Calibration Date Factor Offset [V]
Torque | 27/06/2016 10-49 0.03V/Nm -0.020723
Calibration file | C:\DiscomMeasurement\MultiRot\PriFiLocals\zalin @ | VS1 | 07/03/2017 1328 0.0233039 Vig 0
CM_1 | 27/06/2016 11:26  0.0100949 \g 0
Export X5LT | C:\Discom{Measurement\MultiRot\PriF\Locals\Calib 2 | gﬁ’% g:gg;gig ﬁi ggig;ij ti g
In the Options, among other settings the Calibration reports are in XML and can be
location of the calibration file and the viewed in web browsers.
Export folder can be specified. An according style sheet for generating a
formatted output is created automatically.

Default storage location of the exported reports:
C:\Discom\Measurement\MultiRot\(Projektordner)\Locals\Calibration
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CT BACKUP AND FOLDER STRUCTURE DIS/\COM

Use the “Tas Backup Tool” to easily create backups of all settings
including learned limits and calibration data

*
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Tas Backup Tool DIS/COM

The Tas Backup 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

% Backup Project

Usage: Tas Backup Tool =] | DI_S_/‘COM
(1) Start Tas Backup Tool from Rotas for Experts
Folder name and backup location Scheduled (Automatic) Backups
fOIder' 1201_02122021
(2) Optionally change backup name. e e e e e @ EE—
H setup scheduled Backup
The backup is created as a sub-folder of __sohmsoheedsocin |
. H Delte Active Task
D:\Backup\Discom. R
(3) Press [Perform PrOjeCt Backup] if you wa nt Project Backup Software Backup
tO save the CU rl"ent SettlngS, Iea rned |ImItS, A project backup centains al seHir"gs leamed limits, :ré\'brut'i:r.fa::—crs ‘CWdha\ccs\ s o back A are backup
parameter database, Presentation project
etc @ Perform Froject Backup
(4) Press [Perform Software Backup] to copy the
software executables. This is only needed
before installing a new software version. HBK 3
WWW4diSC0m.de HOTTINCER BROEL & KIAR
(5) Done. Close the Backup Tool.

To restore a backup: locate the according folder
D:\Backup\Discom\ (Date-Time of backup)\Discom

and copy it back to C:\Discom.
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Tas Backup Tool (previous version)

had a different appearance, but mainly the same functions:

Before 2022, the Backup Tool (also called “Software Maintenance Tool”)

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.)

Usage:

(1) Start Tas Backup Tool (or “Software Maintenance Tool”)
from Rotas for Experts folder.

(2) Optionally change backup name. 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. I

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

software version. |:>

(5) Done. Close the Backup Tool.

To restore a backup: locate the according folder
D:\Backup\Discom\ (Date-Time of backup)\Discom

" Tas Backup and Update Tool

[=l8] = ]

Backup Project and/or
Software:
Save the settings, leamn
dota ond parameter
dotabase. Save the
executables.

Updale/Reslore Aclive
Pre

al a collector project nomed DQ200-Dalian, the navigator project named DQ200-
Co

The following folder provides the base for the backup:
D:\Backuph\Discom®y, with the new directory named

Backup Name: [2012.03.19-03.16

Please note that you need to specify the camplete path if you want to restore fhe
backup.

The project named DQ200, the presentation project named DQ200-Dalian, the
Dalian and the RotasForExperts folder named DQ200-Dalian will be saved.

Perform Project Backup \

The folder C:\[Pragram Files)\Discam®, will be saved.

Perform Program Backup ‘ @

Copyright 2010, Discorm GmbH

and copy it back to C:\Discom.

Discom Production Testing
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Projects, 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 (x86)\Discom,
The projects are located within C:\Discom\Measurement\MultiRot.

5 TasAlyser GF6 SGM T51

File | Project Edit View Window Help  Egch project has it’s own project folder.
H Save current settings Strg+5
Project folder... T . . . .

| L“”:_I e |_tra| You can very easily open a Windows file explorer for your project
§ og file... i . . .
d folder by using the according command from the File menu.
E Quit
B 3

= | I

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

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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Content of Project Folder DIS/COM

The project folder has the same structure for all projects.
In special cases, additional sub-folders may be present.

|__i7 C:\Discom\Measurement\MultiRot\ (Projectname)

|__i7 Application Contains the system configuration and the program settings file.
Contains files and settings which apply only to this computer/test stand.
| J Locals (In a production line with multiple test stands, the project folders of all
measurement computers are identical except for the Locals folder.)
27 CacheData Parameter database cache. Contents have to be deleted manually in

some rare cases.

Learned mean values for all measurement values; one file per base

I.i? LearnData type. Learn files may be delete to enforce a complete new learning.

(Files) The calibration file, the Tas box settings file and the Locals.sea file
which holds the test stand name.

__—7 ParamDb Here the parameter data base is located. In a sub-folder the
" automatic backups of the parameter data base are stored.

—_‘7 TempArchives Intermediate storage location for measurement archives on their way
to the result data base server.

If you want to have a backup copy of the parameter data base only, you just need to copy the
data base file ” (Projectname) -Qdb . mdb" located in the ParambDDb folder.
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More Discom Folders DIS/COM

On a standard measurement computer you will find the following folders
which are used by the Rotas system:

—;%’y System partition C:

With sub-folders Analysis and Measurement.
Shared for transferring the parameter data base from the server.

I.j C:\Discom\

s

7 C:\Program Files (x86)\Discom\ Installation folder for all Discom software components.

—:7 C:\Outbox Intermediate storage location for measurement archives on their way
= to the result data base server.
Shared for the Collector service.

—:;%? Data partition D:

: D:\Sound\ In this folder. the wave r.ecordllngs are stored. Usually has reading share so
j you can retrieve recordings via network.

=

—_7‘7 D:\Backup\ For backups generated using the “TasBackupTool”

—_7‘7 D:\Discom-Installation)\ Installation packages and tools

If there is a local result data base on the measurement PC, you will also find the server
folders described on the next page.
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Discom Folders on a Server DIS/COM

On a server, you will normally find the basic version of the project folder which
holds the master copy of the parameter data base.
On the data partition there are additional folders for the result data base.

W U e Twd veg

System partition C:

C:\Discom\ Same as on a measurement system. Contains master copy of parameter data base

C:\Program Files (x86) \Discom) Installation folder for all Discom software components.

| Data partition D:

D:\Inbox Intermediate storage location for measurement archives on their way

into the result data base.
D:\Archives\ Final storage location for measurement archives (week directories, day files)
D:\Database\ Storage location of result data base (SQL database file)
D:\Backup\ For backup copies made with “TasBackupTool”
D:\Documentation\ General and computer specific documentation
D:\Discom-Installation)\ Source for installation of Discom software and

additional tools. Shared as “Discom-Installation”
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We are always here to help you.
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Calling for Help DIS/COM

If you have problems with your measurement projects or if you need help with noise
phenomena, please contact us.

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)

v" Wave files of problematic measurement(s) and from normal measurements
Archives and wave files should be compressed, too.

Discom has a cloud storage space where you can upload the data to your =1
dedicated, protected customer folder. Please ask us for the access link. l_-

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

The most efficient help tool: Remote Access
(Discom uses TeamViewer)
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Software Download DIS/COM

You can install the evaluation tools Presentation and TasWavEditor on your workstation PC or
laptop and use them for analysis of data copied from measurement PC or server.

(The purchase of analysis PCs and TAS box hardware includes a site license for these analysis programs.)

You can download these applications, manuals and documentation from

https://download.discom.de/
Discom Software Download 5 \

/=':v‘
as
5
‘b’
HOTTINCER BROEL & KIAR

Uber diesen Webseiten konnen Sie Discom-Software herunteriaden
— Discom Homepage
These websites offer Discom software for download.

Installations- und Aktualisierungspakete fur das Prasentationsprogramm / Marvis sowie den Archiv-Collector finden Sie unter Presentation.

2

Installation and update packages for the Presentation application / Marvis and the Archive Collector are located at Presentation.

Den TasWavEditor und eine Kurzanleitung konnen Sie unter TasWavEditor herunterladen.

TasWavEditor and a short usage documentation are located at TasWavEditor.

Die einzelnen Komponenten fur die Installation eines Messrechners finden Sie unter InstallTas.

The software components necessary for a measurement computer can be found at InstallTas.

Der Download und die Verwendung der TasAlyser-Software ist an den Besitz einer Software-Lizenz gebunden.

Download and usage of the TasAlyser Software is restricted to holders of a software license.

Download manuals and data sheets from here:

Handbucher und Dokumentation siehe unter Manuals

Find manuals and documentation at Manuals

Discom Production Testing




Thank you for participati

- NN

www.discom.de

HOTTINGER BRUEL & KJA&R



	Discom Production Test System
	Transmission Test: Training Contents
	Discom System Overview
	Test Stand Environment
	Test Stand Setup for Gear Testing
	Working with multiple test stands
	Discom Noise Analysis System Overview
	Measurement Hardware
	TAS Box Front End
	TAS Hardware Extensions
	BKS Accelerometers
	MVS Magnetically Attached Accelerometer
	TAC Torsional Accelerometer
	Production Statistics (Part 1)
	Discom Result Database Overview
	Intranet Production Analysis: Web.Pal
	Web.Pal: Basic Operations
	Demo
	Analysis Methods
	Rotational Synchronous Noise Analysis
	Rotationally Synchronous Analysis: Principle
	Separation of Noise Sources
	Processing Channels
	Energy Metrics from the Time Signals
	Orders, Frequencies, Harmonics
	Order Spectra
	Processing Channels Spectra
	Values from Order Spectra
	Order Tracking
	Speed Band Evaluation
	E-Drive Analysis
	“Tick Channel” Analysis
	Combustion Engine Analysis
	Cycle Spectrogram
	Synchronization to Working Cycle
	Modulation Detection using Envelope
	Modulation Spectrogram
	Modulation Analysis
	Shifting Force Evaluation
	Evaluation Overview – Transmissions, E-Drives
	Evaluation Overview – Combustion Engines
	Result Types
	Typical Gear Defects
	Separation of Gear Defects
	Typical Gear Defects
	Example: Nick Flattened
	Logarithmic Reference
	Logarithmic Scale Illustration
	Sound Propagation, Human Hearing
	Web.Pal Production Statistics
	Discom Result Database Overview
	Slide Number 60
	Web.Pal: Basic Operations
	Slide Number 62
	Links Within Web.Pal Report
	Addressing Any Value: Clavis
	Web.Pal Single Value Statistics
	Web.Pal Single Value Statistics Options
	Web.Pal address
	Your Daily Workflow
	Demo
	Discom Limit Generation
	About Limits
	Generating Limit Values
	Limit Calculation Examples
	Limit Curves
	Spectral Limit Curves
	Suggestions for limit parameters
	Learning Process
	Exponential Averaging
	About the Test Run
	Test Run Structure and Control
	Prototype test run sequence
	Command Center and Result Display
	Speed, Control Values, Trigger
	Start/Stop and Track Triggers
	The Parameter Database
	System Overview: Parameter Data Base
	Where to find the applications
	Parameter Database User Interface
	Addressing a value: Clavis
	TasForms Clavis Selection
	Adjusting the Limits
	Adjusting the Limits
	Limit Settings Form
	Defect Codes
	Initiate new learning of limits
	Initiate new learning in Parameter Database
	Types and Base Types
	How To Create a New Base Types
	Additional Type Names
	Rotors and Order Sources
	Creating New Metrics
	Creating Metrics
	Creating Measurement Values
	The TasAlyser Application
	TasAlyser
	System Configuration and Favorites
	Test Stand Communication
	Wave Recording and TasWavEditor
	System Overview: Wave Files
	Wave File Recording
	Wave Playback, TasWavEditor
	Learning Limits from Wave Files
	Signal Monitor
	Sensor Configuration Switching
	The Presentation/Marvis Appliction
	Measurement Result Archives
	Measurement Archive Evaluation: Marvis
	Using the Presentation App
	The List of Measurements
	Groups of Measurements
	Result Database and Collector Service
	Discom Result Database Overview
	Working with multiple test stands
	Slide Number 131
	Slide Number 133
	Result Database + File System
	Wave Collector
	Calibration
	Calibration
	Calibration Step by Step
	Opening Calibration Control
	Performing calibration
	Typical Accelerometer Calibration
	Applying a new calibration
	Adjusting Input Sensitivity
	Finalizing Calibration
	Source Definitions
	Calibration for DC Sources
	DC Offset Calibration
	Calibration Reports
	Project Backup and Folder Structure
	Tas Backup Tool
	Tas Backup Tool (previous version)
	Projects, Project Folder
	Content of Project Folder
	More Discom Folders
	Discom Folders on a Server
	Remote Support
	Calling for Help
	Software Download
	Slide Number 166

