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
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 ]
,,\F

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.

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
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Source Definitions DIS/COM

To perform the calibration, the A/D converters must be active. Therefore, manually
initiate a test run using the command center window or by pressing F5 on the
@ keyboard. (TasAlyser has to load the parameter data base information to know

Calbrator the signal names and properties.) Then, open the calibration control from the
Favorites window.

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

In the calibration control window you can create an according source definition and then assign it
to the appropriate sensor channels:

7 % Calibration sources z:
4~ Calibration Control: C:\Discom\Measurement\MultiRot\Mabile-Fii\Locals\calibration.xmil Iﬁ
L s Calibration source
Gl = g
Channel Name Factor/Offset Value | Target | Unit Source Rel. amplitude | * Soufle defirition
& 231 @ m 0.01024 0.158 1.000 Pa R BK4230 Calibrator properties
+ A32 @ M2 0.01053 0.0380 1.000 Fa A% BK4230 = Calibrator signal
+ A4l @ M3 0.01067 00379  1.000 Pa A BK4230 value | 1 unit |a | @ etertive OPesk
& a2 & Vibration 0.02600 211 1.02 a i
Al Speed 104 Lpm Calibrator frequeny ljl Hz
AdZ Speed2 0.00 Lpm 52

Automatic signal detection

0 Manl.mel selectio ACgain A (7) DC gain

Apply Fielative magnitude > % Amplitude stabilty 4
SHR > dB Frequency stability + %
Harmonics < =

. _. — - . Calculation of the callbration factor
Calibration control shows the labels of the TAS box input Averagingby Blocks
1 1 Calculation domain
channels, the assigned signal names and the current s, U .
Ca I i brati On fa Cto rs. (#) Frequency Warn on calibration Factar change » dB

The source definition has to be set up and selected only at the e
first time calibration (or when the source is changed).




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 @ .
You can press Channel info to see the
Options Calibration file Source definitions Channel info . . .
I | =T signal and spectrum. Calibration control
Channel Name Factor/Offset Value | Target | Unit Source Rel. ampltude | = .
® A3 @ m 0.01024 0188 1000 Pa % BK4230 [ T automatlca”y selects the Strongest
+ A32 @ M2 0.01053 00380  1.000 Pa 2 BK4230 % - .
v A4 @ M 0.01067 00379 1.000 Pa 2 BK4230 % s|gna| source.
& A12 @ Vibration 0.02600 21 102 g 2 vCi0 | 71z . .
AL Speed 1.04 Upm - In the spectrum the detected calibration
AdZ Speed? 0.00 Upm — L - . .
signal and the strongest noise source are
[ Manual channel selection @) AC gain  (©) Zero-Adi. () DC gain ‘ II Apply checked values ma rked
| S .

Press the calibrator source

Signal properties Time domain Spectral domain
(e . g . S h a ke r) to t h e Se n SO r- Measurement Walue Target | Unit ] dB(Pa_A
Signal amplitude 259 1.000 Pa
When calibration control San— mo |
. Marmow-band amplitude 2589 1000 Pa
d ete CtS a ”C | e a r” s I g n a | ) a | I ADC valtage [estimate] U.Uégg 8410 \de[Pa]
Fielative amplitude HME »1.000 X%
. . . -9.22 >-400 dB
lines in the channel mfor—:ﬁggmm L ”‘ | | ‘ |
. . Harmonic distortion 0.00 <600 X%
m at I O n W I I | c h a n ge to g re e n * E::isgrta:\on fahctnr [new/la... '0-045;3 UDD1$§ ggPa |J*ldif‘hn\" wh'[ﬂ’ "Hulb‘ﬂi I\I‘WIJHMHI‘M“ ‘
If the signal is stable long A T T ‘ V' \1!‘1

enough, a new calibration
factor is calculated an then Chamel[331 | signal o
shown in the list of calibration
control (see above).

0 300 BO0 900 1200 1500 1800 2100 2400 2700 Hz
L-ER b =l2]
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In the Channel Info display you can check whether you have a proper
calibration signal. If not, check the sensor and cable connections!




Calibration: Input settings

DIS/COM

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

Several signal properties are checked, e.g. signal-to-noise ratio, harmonic distortion

and relative amplitude.

When you get a lot of red lines 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 input signals than the calibrator
unit provides, therefore the relative amplitude is too low for calibration.

"lr Channel information: Source: 4.2.2, Y5Top

Relative amplit...

SNR

Moise frequency 103 — Hz
Harmonic disto... :
Offset -0.00260 00 mv
Calibration fact... — 0.0111  W/g
Calibration cha... — <3 dB
Log. reference 1.00e-005 —

Date 14.09.2019 ... —

Measurernent Value Target | Unit
Signal amplitude 1.20 102 g
102 100 dB..
Signal frequency 186 159 Hz
Marrow-band a... 1.06 1.02 g
100 100 dB..

The solution is to temporarily change the input sensitivity
of the Tas Box channel(s) to a lower value like 500mV.
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Spedial Commands Firmware Versions

C d Cent: Wave Audi -
ommand Lenter J P?gy?backlo 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
Recarding A.L2 spd-Crk v SingleEn.. v AC #
A.21 VSSide v SingleEn... v ICP
= = A.2.2 VsTop v SingleEn...w ICP
Signals V5-Ord Signals Speed-Sync A4l O - v Differential ¥ AC
A.4.2 [ v Differential ¥ AC
Spectra V5-Ord Spectra V5-5TA
oK Cancel Apply
E E TNy B BN 1) THNE TSI TR A TIHE AN AN = TRR TN T A

Do not forget to set the Sensitivity back to it’s original value after calibration.

Transmission Testing



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
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
1 VAL @ L ) . 3 N %
green check mark appears in front of Ce e R 1 et o
that line and the new factor is displayed. LA o 20ics - I =
« 221 @ W31 0.0106 - 1.02 q 2 w00 0%
i - Pa 0%

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 B BRI I B
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 a re done’ press th.e Apply [#] Marwal channel selection (%) Factor ﬁZero () Offset
selected values button to activate the

new values. \

You can enter calibration factors manually. 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.




DC Calibration 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 ,{ 100 Nm = Torque - | The calibration factor calculates as
[IManual channel selection () AC gain () Zero-Adj caljbration 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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Calibration Reports DIS/COM

Use the “Export” function to create a report about the current calibration factors:

“~ Calibration Control: CA\Discorm\Measurement\MultiRot\ Project “lLocals\calibration.iml *
| Expart Source defintions Channel info
Channel Mame Factor/Cffset Value Target Unit Source Rel. amplitude
« A4 & Torque 100 Nm = Torque v
’| + A32 @ Vs 1.02 a  XvCio v
. 1.02 a v v
“r Options X 102 g RO v
102 g ®cio v
Main dialog Channel info dialog
b show all channels Spectral view | logarithmical ~ B & B calibrstonReport X | 4+ - o x
Hold levels after calibration
l:‘ dB scale < 7 O { file:///C:/Discom/Measurement/MultiRot, j‘f{ {g ﬂm |5>
Processing
Threshold for value Calibration
display (%) Sampling freq. (Hz): 5000
EOL3 DX ALG33
cenere NI @I 2017-09-21.13:56:37
Warn on uncalibrated signals Automatic Insert/Remove
Sensor | Calibration Date Factor Offset [V]
Calibration file | C:\DiscomMeasurement\MultiRot\PriF\Locals\calibi & | Torque | 27/06/2016 10:49 005 V/Nm 0020723
VS1 | 07/03/2017 1328 00233059 V/g 0
Export X5LT | C:\DiscomMeasurement\Multifot\PriF\Locals\Calib 2 | CM_1 | 27/06/2016 11:26 0.0100949 Vg 0
CM_2 | 27/06/2016 1134  0.0101524 V/g 0
CM_1 | 27/06/2016 11:31  0.0102844 V/g 0
In the Options, among other settings the
location of the calibration file can be Calibration reports are in XML and can be
specified. viewed in web browsers.

An according style sheet for generating a
formatted output is created automatically.

Gearbox Testing
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