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1. Start Page

Selection of a measuring system

A measuring system must be selected on the start page. If Office.i

Supported Measuremnet devices

O Data Translation
O Apollo / Soundbook
@ 2 Channel Audio-Device

O DataRec 4

O LT
[ Office

Balancing & Vibration

Analysis

|English v]

Start

hy

Exit

elected, the software works without a measuring device.

The language can be either German or English. Pressing Start takes you to the next page.

Dr. -Ing. Sibaei

The supported devices and the
Office mode are only visible,

if they are activated for the
customer.

= When they are purchased
by the customer.
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2. Activation of the software after installation

This procedure is started only once to activate the licence.

A END_USER_LICENSE_AGREEMENT — o X

END-USER LICENSE AGREEMENT Important - Read carefully:
e @EA

1> “

End-User License Agreement (EULA) of Balancing &
Vibration Analysis

Last Updated: 2020.09.17

This End-User License Agreement ("EULA") is a legal agreement between you and NVH
CONSULTING AND ENGINEERING.

This EULA agreement governs your acquisition and use of our Balancing & Vibration
Analysis software ("Software") directly from NVH CONSULTING AND ENGINEERING
or indirectly through a NVH CONSULTING AND ENGINEERING authorized reseller or
distributor (a "Reseller").

Please read this EULA agreement carefully before completing the installation process and
using the Balancing & Vibration Analysis software. It provides a license to use the Balancing
& Vibration Analysis software and contains warranty information and liability disclaimers.

If you register for a free trial of the Balancing & Vibration Analysis software. this EULA
agreement will also govern that trial. By clicking "accept” or installing and/or using the
Balancing & Vibration Analysis software, you are confirming your acceptance of the
Software and agreeing to become bound by the terms of this EULA agreement.

If you are entering into this EULA agreement on behalf of a company or other legal entity.

you represent that you have the authority to bind such entity and its affiliates to these terms

and conditions. If you do not have such authority or if you do not agree with the terms and

conditions of this EULA agreement. do not install or use the Software, and you must not

accept this EULA agreement.

<| >

Suchtext eingeben... <«r v

The details can be read at the end of this document.
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In order to get a License key, you have to send the Licence request file NVH-LicenceRequest.NVA

to the following E-Mail-Adress:

dr-sibaei@sibaei-engineering.de

After receiving the Licence-Key file you have to copy the Offline.LIC into the program folder.
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3. Software flowchart

Task measurement
Setup-data acquisition
Parameters analysis
Graphic settings
START-Measurement
Save measurement

ok wnNPE

After selecting a measuring task, the modules are automatically called up one after the other.

The settings must be saved in each module so that these settings are called up the next time the programme is started.
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4. Measurement task

A measurement task is selected here.

The supported modules are only visible, if they are activated for
the customer.

= When they are purchased by the customer.

FRF-Measurement O
Vibration Orderanalysis and Acoustics O}
Monitoring Measurement O
Dual Plane Balancing O
Balancing Multiple plane O
Select

Dr. -Ing. Sibaei
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4.1. Overview of the existing functions

FRF- Transfer functions

Signal Triggered Signalblock with 1024, 2048, 4096, 8192, 16384,32768,65536 Samples
FFT-Spectrum FFT-Spectrum of Signal-Block

FFT T-AVG Averaged FFT-Spectrum

FRF-Ref 1 Mag Transfer function Magnitude for Reference 1
FRF-Ref 1 Phase Transfer function Phase for Reference 1

FRF-Ref 2 Mag Transfer function Magnitude for Reference 2
FRF-Ref 2 Phase Transfer function Phase for Reference 2

FRF-Ref 3 Mag Transfer function Magnitude for Reference 3
FRF-Ref 3 Phase Transfer function Phase for Reference 3

FRF-Ref 4 Mag Transfer function Magnitude for Reference 4
FRF-Ref 4 Phase Transfer function Phase for Reference 4

Kohdrenz Coherence-Function

INV FRF-Ref 1 Mag Inverse Transfer function Magnitude for Reference 1
INV FRF-Ref 2 Mag Inverse Transfer function Magnitude for Reference 2
INV FRF-Ref 3 Mag Inverse Transfer function Magnitude for Reference 3
INV FRF-Ref 4 Mag Inverse Transfer function Magnitude for Reference 4
FRF-Ref 1 Real-part Transfer function Real-Part for Reference 1
FRF-Ref 1 Imag-part Transfer function Imaginary-Part for Reference 1
FRF-Ref 2 Real-part Transfer function Real-Part for Reference 2
FRF-Ref 2 Imag-part Transfer function Imaginary-Part for Reference 2
FRF-Ref 3 Real-part Transfer function Real-Part for Reference 3
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FRF-Ref 3 Imag-part Transfer function Imaginary-Part for Reference 3
FRF-Ref 4 Real-part Transfer function Real-Part for Reference 4
FRF-Ref 4 Imag-part Transfer function Imaginary-Part for Reference 4
FRF-Ref 1 Nyquist Transfer function Nyquist for Reference 1
FRF-Ref 2 Nyquist Transfer function Nyquist for Reference 2
FRF-Ref 3 Nyquist Transfer function Nyquist for Reference 3
FRF-Ref 4 Nyquist Transfer function Nyquist for Reference 4
Magnitude A / Magnitude B | Spectrum Channel A / Spectrum Channel B

Spectral investigations can be carried out in this module. This module is suitable for the measurement of transfer functions which can then be evaluated in a
modal analysis system.

The transfer functions [m/s%/N] as compliance function and the inverse FRF function [N /m] as stiffness can be displayed simultaneously.
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FFT / Order analysis / Acoustics

The following tasks can be analysed in this module:

* FFT-Analysis

* Order analysis

* Acoustic Analysis

* Level measurements of structure-borne sound
* Level measurements of air-borne sound

Zeitverlauf Signal Block with: 1024, 2048, 4096, 8192, 16384,32768,65536 Samples
FFT-Spectrum FFT-Spectrum of a defined Signal Block

Speed Speed vs time collected by the counter
Order-Spectrum Order-Spectrum

Ordnung-Amplitude vs. Speed Phase of a selected Order vs. Speed
Ordnung-Amplitude vs. Time Amplitude of a selected Order vs. Time
Ordnung-Phase vs. Speed Phase of a selected Order vs. Speed
Ordnung-Phase vs. Time Phase of a selected Order vs. Time

Order-Polar Polar Graph Magnitude/Phase of selected Orders
Signal-Ringbuffer Collected Signal of the Ringbuffer

Angular Resampling Signal Resampling Signal vs Rotating angle

1X Amplitude vs. Speed 1. Order Amplitude vs. Speed

1X Amplitude vs. Time 1. Order Amplitude vs. Time

1X Phase vs. Speed 1. Order Phase vs. Speed

1X Phase vs. Time 1. Order Phase vs. Time

-10-
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Time domain Level acc.

Level m/s? vs. Time 125ms30ms1ls weighted

Time domain Level vel.

Level mm/s vs.Time 125ms30ms1s weighted

Time domain Level disp.

Level um vs.Time 125ms30ms1s weighted

Time domain Speed

Speed vs. Time

Time domain 1X-Ampl. acc.

1. Order m/s® Acceleration Level vs. Time

Time domain 1X-Phase acc..

Order m/s?> Phase vs. Time

Time domain 1X-Ampl. vel.

Order mm/s Velocity Level vs. Time

Time domain 1X-Phase vel.

Order mm/s Phase vs. Time

Time domain 1X-Ampl. disp.

Order um  Displacement Level vs. Time

Time domain 1X-Phase disp.

1. Order um Phasevs. Time

Time domain RMS

Root mean square vs. Time

Time domain Mean-value

Mean-value vs. Time

Time domain Peak-Peak

Peak-Peak vs. Time

FFT-gemittelt

FFT-Spectrum averaged

Time domain Sound Level

Sound Level Linear vs. Time dB

Time domain Sound Level A-Filter

Sound Level A-Weighted vs. Time  dB A

Time domain Sound Level C-Filter

Sound Level C-Weighted vs. Time  dBC

Time domain Sound Power dB

Sound-Power vs. Time dB

Time domain Sound Power dBA

Sound-Power vs. Time dB A

Time domain Sound Power dBC

Sound-Power vs. Time dB C

Sound Power FFT

FFT-Spectrum as Sound Power

Sound Power dB vs. Speed

Sound Power dB vs. Speed

Sound Power dBA vs. Speed

Sound Power dBA vs. Speed

Sound pressure dB vs. Speed

Sound Pressure dB vs. Speed

-11-
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Sound pressure dBA vs. Speed Sound Pressure dBA vs. Speed
Sound Power dB vs. time Sound Power dB vs. Time
Sound Power dBA vs. time Sound Power dBA vs. Time
Sound pressure dB vs. time Sound Pressure dB vs. Time
Sound pressure dBA vs. time Sound Pressure dBA vs. Time
1/3 Octave-Spectrum 1/3 Octave-Spectrum Lin /A / C Filter
1/3 Octave-Sound Power 1/3 Octave-Spectrum Sound-Power Lin / A/ C Filter
AVG. Sound pressure dB vs. Speed Sound Level (Average of all Microphones) dB vs. Speed
AVG. Sound pressure dBA vs. Speed Sound Level (Average of all Microphones) dB A vs. Speed
AVG. Sound pressure dB vs. time Sound Level (Average of all Microphones) dB vs. Time
AVG. Sound pressure dBA vs. time Sound Level (Average of all Microphones) dB A vs. Time
AVG. Sound pressure FFT FFT-Spectrum (Average of all Microphones)
1/3 Octave-AVG.Sound press. 1/3 Octave Spectrum (Average of all Microphones) Lin / A / C Filter
1/3 Octave-T-AVG 1/3 Octave Spectrum (Average over Time) Lin/ A/ C Filter
1/3 Octave-Sound Power T-AVG [1/3 Octave Spectrum Sound Power (Average over Time) Lin / A/ C Filter
FFT AVG. Sound pressure T-AVG FFT-Spectrum (Average of all Microphone average over Time)
FFT Sound Power T-AVG FFT- Spectrum Sound Power (Average over Time) Lin/ A/ CFilter

-12-
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Balancing in two planes

The following tasks can be analysed in this module:

*  FFT-analysis
* Order analysis
* Unbalance calculation

Signal Signal Block with 1024, 2048, 4096, 8192, 16384,32768,65536 Samples
FFT-Spectrum FFT-Spectrum of a defined Signal Block

Speed Speed vs time collected by the counter
Order-Spectrum Order-Spectrum

Order-Amplitude vs. Speed Phase of a selected Order vs. Speed
Order-Amplitude vs. Time Amplitude of a selected Order vs. Time
Order-Phase vs. Time Phase of a selected Order vs. Speed
Ordnung-Phase vs. Zeit Phase of a selected Order vs. Time

Order-Polar Polar Graph Magnitude/Phase of selected Orders
Signal Ringbuffer Collected Signal of the Ringbuffer

Angular Resampling Signal Resampling Signal vs Rotating angle

1X Amplitude vs. RPM 1. Order Amplitude vs. Speed

1X Amplitude vs. Time 1. Order Amplitude vs. Time

1X Phase vs. RPM 1. Order Phase vs. Speed

1X Phase vs. Time 1. Order Phase vs. Time

-13-
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Vibration Orderanalysis and Acoustics

®

5. Modul FFT / Order analysis / Acoustic

After selecting the measurement task, the Data Acquisition window is displayed.

v

Ringbuffer is the length of time for
the amount of data to be held in
RAM memory.

Sample Rate is the sampling
frequency or values per second
(48000 Hz).

Recording-Time is the length of
time for data to be stored on the
hard disk.

Apply all parameters are uploaded
to the hardware

Size of Ringbuffe 200 s Max. 200 s
Sample Rate [43000] v| Hz
Maximal Recording time s

[ Recording without FFT / Order

Channel Setup
Module DIC24X v
Channel Module Ch1 v

Channel 1 v

Window

Coupling AC v Sitatirs

Wind,

Gain

I cH 1

Current Supply N Coupling

Channel-Text Sensor 1 Gain

Current Supply | ON

Channel-Text 'Sensor 1 Sensor 1 | Sensor 1 :Sensor 1 vSensor 1 |

High Pass
Offset ,000 Low Pass
Offset 0,000 (0,000 0000 0000 0000 |0,000 0000 |0,
|Pa |
mV / Unit 10 10 |10 |10 10 10 1000,00000 | 1¢
Unit/ mV 0,10000 |0,10000 |0,10000 |0,10000 |0,10000 |0,10000 |0,00100 o0,

Value of 0 dB | 0,00002 |0,00002 |0,00002 |0,00002 |0,00002 |0,00002 |1,00000 1,

Filter Save Load

RPM-Setup

Signal-Type
A @ Pulses or Periodic signal
B O Direct - Analog ( mV / RPM)
C O Direct - Analog ( mV / Hz)

RPM Channel
Pulses / Rev
RPM Trigger [too | v
Hold off ps [:]

[ 16 x Oversampling

[] Auto-Trigger

No of revolutions *
for Avg.

I

-14-
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The settings for each measuring channel must be made here. For the speed, 3 signal types can be selected Pulse or periodic signal, Analogue (mV/RPM) or
Frequency (mV/Hz). The Execute command accepts the settings and parameterises the hardware. The settings can be managed with Save and Load..

Filter:
A Filter b2
Filter on Ringbuffer Sampling Frequency  12800,0 Hz
Type Order

Low pass ® 2nd ®

High pass O Frequency @ Hz L O

Bandpass pass O 6 th O

Notch O Active
Bandpass High and Low () Lower Frequency 0,0 Hz

Upper Frequency Apply to all Channels

Filters can be switched on here during data collection. The raw data are therefore filtered.

-15-
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6. Analysis

FFT-Analysis Block Size and Resolutio
FFT waterfall is controlled by a counter.

« Order analysis
Order resolution and number of orders
Order waterfall with the counter

« Speed control
Run up / run down

« Level measurements Structure-borne
sound
Total level Acceleration
Speed Displacement

o Level measurements Air-borne sound
A-weighting C-weighting Linear
auté)matisch gestoppt werden.

« Sound power
Microphone selection

FFT-Analysis Orderanalysis
Sample-Rate 48000 Hz Ortter Block siie [128 "
19200 Hz R
T > FfTBlocksize 1501 [JCTRCESSolL TRy 15 -]
FFT- ion 11,719 Hz 6,25 Order 8 Revolutions
Average Active ‘Lmear Y, Average [0 ] Mathematical Channels
[] Overlapping
\ s s Measurement condition for Waterfall counter
[ Orderanalysis-Waterfall  counter Run-up O RPM Minimum : Diameter for Velocity km/h RPM ON ®
/ [] Order 1X i and Phase for il counter Run-down O RPM Maximum 8000 CJ e RPM OFF O
ree Run @  RPM Step
Overall Frequency band ~ from Hz to [22050,0] Hz .
Time O Time Step (9
O Continuous time domai Continuous time domain for Acoustic Level
Continuous time domain for Acoustic Level
Setup
=il valie Overall Linear Filter S Ringbuffer
Overall Frequency band / Channel Active &
Averaging time =
Overall value Overall A Filter 1 X Channels
2 X
O 1l val
Rl [ Overall C Filter 3 x
Order 1X RMS 4 x Apply
5 X
N & a— !

Surface dB  Ki-Factor 0,00 dB K&Facmr[ 3,50

Peak-Peak-Value RMS-Value

Speed in time dt

ind-Power : Level [dB] + Surface [dB] - K1 [dB] - K2 [dB]

[ Sound-Power max. 10 Microphones [ Sound-Power-) counter

[10 ] s

[ Stop Measurement after

Maximum Buffer samples 200000

sound power, the measurement can be stopped automatically for the stationary case

The data is only active when Execute is displayed.

Example: Sound power with 10 microphones.

-16-
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Continuous time domain for Acoustic Level

Continuous time domain for Acoustic Level

e Setup
Overall Linear Filter it idaind Ringbuffer
Channel Active a
. _ Overall A Filter 1 |X i
Level selection 2 X
[ Overall C Filter 13 X
4 X Apply
|5 X
. & a— v
Load
Surface 7,98 dB  Ki-Factor I 0,00 dB K2-Factor 3.50 dB
Save
Sound-Power : Level [dB] + Surface [dB] - K1 [dB] - K2 [dB]
Exit

[] Sound-Power max. 10 Microphones [] Sound-Power-Waterfall counter

[] Stop Measurement after s

In the table, the microphone channels must be activated with X. The following quantities must still be taken into account:
The surface, K1 ambient noise and K2 room correction are defined in dB.
With the activation Sound Power Waterfall the measuring points are recorded as a waterfall over speed or time.

For the stationary case there is the option to end the measurement automatically End measurement after.

After running, a new window appears for the channel assignment of the measurement tasks.

The memory space is limited and herewith each channel can take over a task.

Dr. -Ing. Sibaei
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‘ CH1 CH2 CH3 CH4 CH5 CH6 OFF7 OFF8 OFF9 OFF10 OFF11 OFF12 OFF13 O

| N
» Overall value . \ 1

Overall value [mm/s]

\

\

| Overall value [pm] \

| Order 1X RMS [m/s"2] [mm/s] [um] \

Peak-Peak-Value RMS-Value Mean-Value | | | : |
\Overall Linear Filter X [ [ [ | [@ [x |x |x X

|

Overall A Filter X [x |x [x [x |x [x |x |x
Overall C Filter \ \ \ ‘ ‘ \

Ringbufffer : 200 s
Max. 833 s 220 MByte max. 18695 MByte

Size of Ringbuffer s Set Exit

Without this selection, no level calculation can be carried out.

-18-
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Human Vibration

FFT-Analysis ‘Orderanalysis
Sample-Rate 12800 Hz Order Block size 266 9
‘Bandwidth 5000 Hz
FFT Block size 6401 “ Order Resolution vz ~
FFT-Resolution 0,781 Hz 50,00 Order 2 Revolutions
Linear v
[ Average Active Average [ 1 ] Mathematical Channels

[ Overtapping

FFT-Waterfall counter

Measurement condition for Waterfall counter
RPMON ®
[ orderanalysis-waterfall counter Run-gp ®  RPM Minimum 600 Diameter for Velocity km/h RPVLOFF O
[ order 1X Ampitude and Phase for Balancing FEIEET Run-down (O RPM Maximum 10001 ‘ﬂ | mm
Overall Frequency band  from Hz 10 FreeRun O RPM Step 10
Time (O Time Step (s) [ Low pass 1,2 x Max speeq
ontinuous time domain for Level Continuous time domain for Acoustic Level G
Ringbuffer
Continuous time domain for Level Continuous time domain for Acoustic Level
‘Human Vibration
Sound-Po
[ overali vaiue [mis*2] Overall Linear oundiRower Human Setup
Overall Frequency Channel  Active B
band / Averaging time »
[ Overall value [mmis] Overall A Filter S fannels
Overall value
O tm] [] Overall C Filter 3
[ Order 1X RMS [mis"2) [mmis] [um]  samplesirevolution “ Apply
Revolution for Averaging s .
f Load
[ Peak-Peak-Value RMS-Value Mean-Value period Surface a8 Ki-Factor a8 Ke-Factor
i . Save
[ speed in time domain Sound-Power : Level [dB] + Surface [dB] - K1 [dB] - K2 [dB]
Level Monitorin Ti terval
0 . rovr -
[ sound-Power max. 10 Microphones [ seund-Power-Waterfall counter
Graph: No. of valures per sec E Maximal Time span [ Stop Measurement [0 ]s
Maximum Buffer samples 200000
Channel
®) Hand-Arm No of measuerments 5
X-Axis
No of Users 3
Y-Axis

-

Triax 2 Channel

®) Hand-Arm
X-Axis

¥-Axis

L-Axis

0K

-19-
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7. Graphics setting

Display Physical functions

Multiple curves
Channel

]

Curve Active Color

e —
- —
N —
PN —

[ Limit Curve Limit Curve 1\-\

Line width 1 v}

[ Y-Auto-scale

[ Tabular-List Diagr.1  ~

dard Scaling Apply

Diagr. Function Channel Operator Filter
.‘Norm vHSignal V‘h v‘ ‘direct u‘gLin v‘
E] ‘Norm vHFFT-Speczrum v‘ ‘1 v‘ ‘direct v‘gl_in v‘
Select
Change and set to standard scaling
Display Settings
Color/ Borders /Fonts Copy Settings of Diagr. 1
[ Color [ Physical functions
Change No of display [ Boarders Copy settings to
[ Axis Scaling
All 1-9 v
[] Font Labels
X-Y-Type
®Lin OdB
Xmax | 0,32 Grid

dx

Q
<

Grid delta

Heat-map Load

Save
Put major files

Scaling of the X-axis and Y-axis

Set main graphic

Limit

FFT- Sonogram

-20-
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Display Settings
Color / Borders /Fonts
Font and color are defined here
i Direction of Rotati
irection of Rotation
Graph D ot Polar-Display Position of 0°
Erameo l:l All Borders O Vertical top (O Counter Clockwise
To
Curve s = .
. Bottom @® Clockwise
Grid - . O Horizontal left Horizontal right ®
¥
Label = °
Title i Right O Vertical bottom
Cursor =
Line width
Grid width Diagr. 1 >
Cursor size
Font Top-Label Fouf Legend Font Y-Unit Font X-Unit Return
Border Frame |:|

The fonts and colors are defined here .

The zero-degree position can also be defined for the polar display.

-21-
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AVG. Sound pressure FFT
Heatmap 20.000 80,00
Scaling
7619
X-Axis Y-Axis g
X min
o [ .
X max 6000
O Frequency Speed 68,57
Y min :
® Speed Frequency 6476

¥ max "

60,95
57,14

@® Run Up No. of Meas. 253 53,33

Max Amplitude !

@® FFT-Spectra 4952
O Run down
457
O Free run 4190
N
I
3810
O lin O dB | 3429
-Fil Min Amplitude
O A-Filter @ dBA IE 3048
O Channel 2286
® AVG. Sound pressure FFT 19,05
1524
[] Order Lines

1143

OrderMin | 1 |  OrderMax Delta Step [ 1 ]

After leaving the scaling and pressing Create, the sonogram appears

-22-
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Set main graphic

List of Display files
1 | D:\Daten\Flachbahn\Grafik.GRP | File
2 [D:\Daten\Flachbahn\Grafik 2.GRP | File
3 | File
4 | | File
5 | | File
6 | | File
7 | | File
8 | | File
9 | | File
10 | | File

Close

Here, individual diagrams can be displayed one after the other with DISP> and <DISP

Example setup for sound power

-23-
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Display Physical functions Multiple
Diagr. Function Channel Operator Filter Order Chanoal
. ‘Norm v[ ‘OrdehAmpliwde vs. Speed v ‘ !1 v‘ ‘direct v HA v] lﬂ,5000 vl 1 A
lzl ‘Norm vHSignaI Ringbuffer vl ‘2 vl Curve
Add 2
Add 3
Add 4
Add 5
[J Limit:
[0 Change and set to standard scaling Line wic
Display Settings
[] Velocity Axis km/h
Color / Borders /Fonts Copy.Setings ol Diagr. 1
[ Color [ Physical functions [J Tabular-List
Change No\gf display [ Boarders Copy settings to

[ Axis Scaling
[] Font Labels

X-Y-Type
X min 0,00 Y min | -10,00 |
Xmax | 60,00 Ymax | 1000 |

No. of Display

Scaling

|an1-9 v

®@Lin  OdB

Grid
Grid delta

o1 ®2x1 O1x2

O 3 Diagrams

O3x1 O1x3

O4x1 O2x2

O3x2 O2x3

O4x2 O2x4 D

O3x3 =

[]

[]

=

L1 O 4Diagrams
-

Ij O 4 Diagrams
1

Example measurement: Sound power

Heat-map

Put major files

Each setting in this screen must be
confirmed with Apply.

With Number of diagrams, a graphic
division can be selected

-24-
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The following settings are necessary in the analysis setup. If the speed channel is not available, RPM OFF must be set

FFT- block size 6401 lines

Delta f = 2,93 Hz

Activation of

In the table the microphones
have to be activated

Input of the surface in dB
K1 Factor in dB and

K2 Factor in dB

FFT-Analysis
Sample-Rate 48000 Hz
Bandwidth 19200 Hz
FFT Block size
FFT-Resolution 11,719 Hz

[] FFT-Waterfall counter
[ Orderanalysis-Waterfall counter

[[] Order 1X Ampitude and Phase for Balancing

s 4 Average Active Linear

Orderanalysis

Order Block size 128 2o
Order Resolution 1/8 v
6,25 Order 8 Revolutions

Average ]I|

[] Overlapping

counter

all Frequency band from | 0,0 | Hz to [22050,0| Hz

Overall value
Overall value

Overall value

Order 1X RMS 2

Peak-Peak-Value RMS-Value Mean-Value

Speed in time domain

Level Monitoring

Graph: No. of values per sec Maximal Time span s

Maximum Buffer samples 200000

Continuous time domai

Overall Frequency band
Averaging time

5,0

[ Stop Measurement after

Measurement condition for Waterfall
Run-up O  RPM Minimum
Run-down O  RPM Maximum

np ® RPM Step

Continuous time dd

Continuous time domain for Acous

Overall Linear Filter

Overall A Filter

[] Overall C Filter

Surface 7,98 dB

Sound-Power : Level

counter

Dr. -Ing. Sibaei

Mathematical Channels

lI] Diameter for Velocity km/h

| 8000 |

‘0 ‘ mm

ain for Acoustic Level

Level

Sound-Power

| Channel Active A

v

ound-Power max. 10 Micr

P

RPM ON ®
RPM OFF O

Setup
Ringbuffer

Channels

Apply

Load

=

-25-
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Continuous time domain for Level

Continuous time domain for Level

, A
[ Overall value  [m/s"2] Overall Frequency band /

[] Overall value  [mmls] Averaging time

[ Overall value  [um]
[[] Order 1X RMS [m/s*2] [mm/s] [pm] samples/revolution k

Revolution for Averaging lu
Period n"m s

[] Peak-Peak-Value RMS-Value Mean-Value

[] Speed in time domain

Time interval m‘
Graph: No. of values per sec Maximal Time span

Maximum Buffer samples 200000

[ Level Monitoring

High pass

[] Frequency band

Hz
120000 |

12800,0 Hz
128000 |

Low pass

Continuous time domain for Acoustic Level

Contil time de in for A tic Level

Overall Linear Filter = Seund oy
Channel Active

Overall A Filter T B

[] Overall C Filter

»on [ W[N]
SIEIEIES

v

Surface 7,98

Sound-Power : Level [dB] + Surface [dB] - K1 [dB] - K2 [dB]

[[] Sound-Power max. 10 Microphones [] Sound-Power-Waterfall

10 s

[] Stop Measurement after

(® Fast 125 ms

O Slow 1s
O Impact 30 ms

o 1 | ms

Fast Slow or Impulse evaluations can be selected for the level calculation.

Pressing the Start button starts the measurement.

v

dB  K1-Factor dB  K2-Factor dB

counter

Setup
Ringbuffer

Channels

Apply

Load

Save

Exit
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4 > X: 0,00000 Y:0,00000 < >
s 1/3 Octave- AVG. Sound pressure o AVG. Sound pressure FFT
[——Filtera
e ®
&
fa I
o & Sound-Power = Level [dBA] + Surface [dB] - K1 [dB] - K2 [dB]
TSI T TR PO PP e PR PP rld . : | I , Surface 12,00 dB K1-Factor 0,00 dB K2-Factor 0,00 dB
Rl & Uk R Rl il 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000
e " Channel 1 58,42 dBA Channel 9 65.27 dBA
X: 0,00000 Y:-0,00504 < > X: 5928,97559 Y:61,83410 < > ;
= Signal a2 AVG. Sound pressure dBA vs. Speed Channel 2 65, 83 dB A
45. ——CH 11| —/,4-—
4.0. >
st S : & // \\‘NA\—‘ Channel 3 61,63 dBA
£ 2 g 50 Channel 4 63, 22 dBA
1.
o M Channel 5 55,31 dBA
b % Channel 6 58,03 dBA
0.00 0,02 0,04 0.06 0.08 0.10 1000 2000 3000 i 4000 5000 6000
Channel 7 59,66 d8A
12 CH Measurement Period: 73,0 s Sampling rate: 48000 Hz
ek [ Freeze Offline Recording
Setup Sound set oo File length 73,0's Counter Channel 8 551 84 dBA
[] Akctive
e e et Load Average-Level 671.83 dBA
@© Start y
Display < Disp 1/10 Disp > 5929 RPM Setup [ Activate Cursor -
Change Display press: (Alt G) sOUnd-POWef 737 83 dB A
01 Simple Analysis Filter O End Close
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Sound-Power

Surface 12,00 dB

Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8

Average-Level

Sound-Power

= Level [dBA] + Surface [dB] - K1 [dB] - K2 [dB]

44,1
60,6
55,9
60,3
48,0
57,1
57,9
46,7
56,7

68,7

K1-Factor

aB A

aB A

aB A

dB A

dB A

dB A

aB A

dB A

aB A

dB A

\DATABASEVSI_MOH_S0UND_POWERL.In

0,00 dB K2-Factor 0,00 dB
Channel 9 555 dBA
AVG
Copy

DASIEMEMS_MOHExportiNMSABLONA_training.xlsm

Name: |

® Average

") Cursor position

Export to ASCH

Dr. -Ing. Sibaei
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Calibration of the sensors

12 CHMeasurement Period: 73,0 s Sampling rate: 48000 Hz

Measurement [] Freeze Offline Recording
Setup Sound ‘Diagr. 1 v Set e s I:‘ File length 73,0s Counter
[] Akctive = 5
Load Save [Curve1 | . Print o
' @® Start
Display < Di: 1/10 Disp > 5994 RPM Setup [J Activate Cursor -
Change Display press: (Alt G) 5 »
[ ] Samnte Analysis Filter O End Close
After selecting Setup, the following screen appears
Setup
Type of Measurement

Data Acquisition Analysis Calibration Cursor Scope Acoustic Scope

With the button Calibration the software changes to the calibration module.

7458 Points Bandwidth 18750 Hz Res.

Order Res. 1/8 Max Order7.88

Back to
Measurement
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Sensor calibration

Signal Calibration-Type
150 x
—CH1
LA LU P O tarms st
i l o[  |gRms Structure-borne sound sensors
g o o[ | msr2rms
-%0 \ ® Microphone 94 dB at 1000 Hz
-100
V ” V U V V O dB Microphi : :
150 U 1l 1 | 1 U J [ dB Microphone and microphones can be calibrated.
0,005 0,01 0,015 0,02 0,025 0,03 0,035
s O Microphone 114 dB at 1000 Hz
5 FFT-Spectrum . " T
icrophone at 4
15 =
Setup Display
S 10
} Average Number of averages
5
. . . .
T e - - e e - = o After selecting a calibration type, the measurement
. [ Hea
Select Channel to calibrate Calibration factor Level
Pa 23001328 | Ly /pa 174,0 dB Exit

After calibration, the constants are taken over directly for the next measurement.
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Measurements Loading and Saving

12 CHMeasurement Period: 73,0 s Sampling rate: 48000 Hz

Meosiaement 0 Freeze Offline Recording 7458 Points Bandwidzh 18750 Hz Res.
Setup Sound ‘Diagr. 1 v Set File length 73,0 s Counter Order Res. 1/8Max Order 7,88
i 253/263
[] Akctive

Load Save "Cu,ve g Print < 2 Load
® Start
Display < Disp 1/10 Disp > 5994 RPM Setup [ Activate Cursor - El

Change Display press: (Alt G)

[ Simple Analysis Filter O End Close
In this menu the following measurements can Load measurement
be loaded: Counter 0

FFT-Spectrums
> [C] FFT - Data

=== [] Order-Analysis Data
> [[] 1X Order/ Speed / Time

Order analysis data

1X first Order

Sound power data recalculated
Measurement Loads the active functions
Load Recording loads the raw data for O Calculate Soundpower / FFT-data

for analysis.

Load measurement Load Recording
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Load Recording
The following data formats are supported:

¢ MDF-Format

« DAT-Format (The data format of the software)
o MP3-Format (Audio)
o WAV-Format (Audio)

&4 Setup Channels

The table describes the data content of this file. The speed channel can also
be selected here. Number of pulses/revolution, trigger threshold and
averaging are the inputs for the speed calculation

;ON \/l [Nowindm v‘ [ ‘ |v v :5( v
Channel ON/OFF FFT-Window 0-dB Value Factor Offset Unit Point Direction Rot-X Rot-Y Rot-Z
» B oN  |Hanning  |0,000020 |1,000000 000000 Pa |1 |+z 0,00 |0,00 |0,00
2 ON Hanning | 0,000020 |1,000000 0,00000 Pa |2  |+Z 0,00 (0,00 |0,00
3 oN Hanning | 0,000020 |1,000000 0,00000 Pa |3  |+Z 0,00 0,00 |0,00
4 |on Hanning | 0,000020 |1,000000 0,00000 Pa |4 |+Z [0,00 (0,00 0,00
5 |on Hanning | 0,000020 |1,000000 0,00000 Pa |5 |+Z (0,00 0,00 0,00
6 |ON  |Hanning  |0,000020 |1,000000]0,00000 P2 |6 |z 0,00 0,00 |0,00
7 ON Hanning | 0,000020 |1,000000 0,00000 Pa |7  |+Z 0,00 0,00 |0,00
8 |ON  |Hanning  |0,000020 |1,000000)0,00000 P2 |8 |z 0,00 0,00 0,00
9 oN Hanning | 0,000020 |1,000000 0,00000 Pa |9 | +Z 0,00 (0,00 |0,00
10 ON  |Hanning  |0,000020 |1,000000 0,00000 Pa |10 |+Z 0,00 |0,00 |0,00
1 oN Hanning | 1,000000 |1,000000 0,00000 RPM 11 | +Z 0,00 (0,00 |0,00
12 |ON |Hanning  |1,000000 |1,0000000,00000 v |12 |+Zz l0,00 (0,00 0,00

After the selection, the time course of the recording file is shown in the first diagram.

= [m) X
@ Puises O Analog [RPM] QO Analog [Hz]

Channel [r2__] 01 ReM OFF
Trigger level 1,000
Pulses / Rev 1,000
No of revolutions for Avg. \ 1

Size of Ringbuffer

Max. 466 s 439 MByte max. 7938 MByte

200 s Set

Import Header Export Header

With Import/Export Header the table content is modified
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Recording-Signal CH 1

Pa
S

0 5 10 15 20 25 30 35 40 a5 50 55 60 65 70 75 80 85 %0
s
< > < >
o 1/3 Octave- AVG. Sound pressure o AVG. Sound pressure FFT
—— Filter A
60
& 5 e
3w
50.
0.
2.
S S g 0 S S T PP PP D S SRS S
2 NS F L PP LS S \@Qwe“g,@“ AR ‘“Q\“Q“t"?“t"@m@““ 4.
2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000
Hz Hz
< > < >
Signal AVG. Sound pressure dBA vs. Speed
50 7.
45. [—CcHn
40
35 60.
30
25 [
E 20 S
15 s
10
05 0
00.
05
10 0.
0.0 0.02 004 0.6 008 0,10 1000 2000 3000 4000 5000 6000
s RPM

12 CH Measurement Period: 73,0 s Sampling rate: 48000 Hz
Measurement [] Freeze Offline Recording

Setup Sound Set File length 73,0s Counter
17283

[] Akctive
— e A L
® Start
Display < Disp /10 Disp > 3001 RP Setup [ Activate Cursor -
Change Display press: (Alt G)
s Analysis Filter O End Close
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wviine xecoruaing

File length 73,0s Counter

Load: Load new recording file

Load
Setup: Table content of the recording file @® Start
Setup [ Activate Cursor -
Switch on cursor: The analysis area in the time course can be Analysis Filter O End Close
defined with this.. \
FFT-Analysis Orderanalysis
Sample-Rate 48000 Hz

[ Order Block size  |128 b
| Bandwidth 19200 Hz

FFT Block size 1601 2 Order Resolution 18 v

AnalySiSZ Setting of the ana|y$is_ | FFTResolution 11,719 Hz 6,25 Order § Revolutions
Ll Aversge Active tinear <1 pverage 0 Mathematical Channels
[] Overlapping
e Wil cotnise Measurement condition for Waterfall counter
[] Orderanalysis-Waterfall  counter Run-up @  RPM Minimum [ 0 | Diameter for Velocity km/h RPM ON ©
| [ Order 1X Ampitude and Phase for Balancing  counter Run-down O RPM Maximum 6500 0 mm, RPM OFF O
| Free Run O RPM Step [
Overall Frequency band from | 0,0 | Hz to |22050,0] Hz ) —
duency Lo :’ Time O  Time Step (s) 0,10
0 Continuous time domain for Level @ Continuous time domain for Acoustic Level
With Start, the analysis begins as with online measurement. | Continuous time domain for Acousti Level Seim
Overallvalis Overall Linear Filter Sotanc b owey Ringbuffer
Overall Frequency band / Channel Active A
Overall value LU Overall A Filter » X Chanmats
2 x
Overall val
ke [ Overall C Filter 3 X
Order 1X RMS 16 4 X Apply
5 X
: 3 > ha
_ Load
PVl S VAl g Surface | 12,00 | dB  Ki-Factor dB K2-Factor | 0,00 | dB
Save
pessti tosical Sound-Power : Level [dB] + Surface [dB] - K1 [dB] - K2 [dB]
Level Monitoring 50 o
Sound-Power max. 10 Microphones Sound-Power-Waterfall counter

1
|
‘ Graph: No. of values persec | 100 | Maximal Timespan | 600 |s [ Stop Measurement after o[BS
‘ Maximum Buffer samples 200000

Switch on the cursor: Start click and mark the position in the diagram with the mouse
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Pa
wivlo—=rw

® Start
Activate Cursor

Filter O End

Exit-Click is for the end position.

Start-Analysis
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Recording-Signal CH 1

10 15 20 25 3 35 4 a5 50 5 60 65 7 7 & 8

< > X:0,00000 Y:0,00000 < > Sound-Power = Level [dBA] + Surface [dB] - K1 [dB] -K2 [dB]

o 1/3 Octave- AVG. Sound pressure o AVG. Sound pressure FFT
=] Surface 12,00 dB K1-Factor 0,00 dB K2-Factor 0,00 dB
" - “ Channel 1 59,83 dBA cChannel 9 67,59 dBA
- y . | Channel 2 68,00 d8A
’"\«%wx«‘»’,mw\emww-é?«w CESFSTFIIFSISSSS Wb L n“w I . |L el | Channel 3 65, 91 dBA

Hz He

Channel 4 63, 76 dBA

signal AVG. Sound pressure dBA vs. Speed

[—cH1]]

— Channel 5 56,3 9 aBA

£ g‘" Channel 6 57, 96 aBA

& Channel 7 61,96 dBA
0. 2
0,00 0.02 004 0.06 008 010 1000 2000 300 4000 5000 6000
: el Channel 8 53, 28 dBA
Period: 73,0 s S li 48000 Hz
Measurement [ Freeze Offline Recording
Setup Sound Set oles File length 73,0s Counter Average—L evel 63 9 9 1 dB A

[] Akctive
< >

Load save Print Toad
Osan . Sound-Power 75,91 daBA

Display <Disp 1/10 Disp > 1328 RPM Setup Activate Cursor 4838 s ’

(Change Display press: (Alt G)

O Simple Analysis Filter ©® End 71,9185 s Close.
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Dual Plane Balancing

A ala
CH 1X-MAG 1X -PHASE
Initial run RPM 1 [ [N ]
2 | | | |
Testrun 1 RPM 1 [ | |
2 [ 1 [ ]
Testrun 2 RPM 1 ’ | l |
2 | [ |
Balancing runs 1 RPM 1 [ | [ |
2 | | |
2 RPM . | | | The dual plane balancing function is used to test and balance the rotor, data can be
> [ | | collected through several runs then the balancing runs commence to be as accurate as
» ReM . [ | | possible in balancing the rotor.
2 | || |
Rotor
Balancing setup Open Balancing Load Save Exit
RPM Tacho RPM
Balancing CH 1X-MAG  1X-PHASE @® Initial Run
1 2 2 O Testrun 1
O Test run 2
2 2 2
O Balancing run
Measure Calculate Balancing Initial & ‘
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Rotor Settings

No. of Blancing Planes

Select Acquisiton Channels for Balancing

Balancing Plane

No. of Balancing positions
Start Angle

Radius of Test position
Radius of Balancing position

Angle

Test mass 1 Position

Balancing channel 1 |1 v‘ ’1 v|
Balancing channel 2 |2 vl |2 v|
[] Balancing channel 3
[] Balancing channel 4
Selected balancing Plane I 1 v ‘ ’ Test run 1 v
POS Deg Test radius Bal?ncing
radius
» [ 5.0 115,00 15,00
2 |45,00 | 15,00 | 15,00
3 75,00 | 15,00 | 15,00
|4 | 105,00 | 15,00 | 15,00
5 | 135,00 | 15,00 | 15,00
6 165,00 15,00 15,00
\7 195,00 15,00 15,00
8 225,00 15,00 15,00
9 255,00 15,00 15,00
10 285,00 15,00 15,00

mass Test mass Test

run 1 run 2
0,00 0,00
10,00 10,00
10,00 0,00
0,00 10,00
10,00 0,00
10,00 10,00
0,00 0,00
|0,00 10,00
|0,00 |0,00
0,00 0,00

~

Save Balancing Planes

Load Balancing Planes

1

1

1

1

R

Build

Enter

Apply

Display Planes

Close

Dr. -Ing. Sibaei

This tab is used to setup the software to the type of
rotor that is going to be balanced (1 or 2 planes),
number of balancing positions, the start angle and the
radius of the test and balancing position. All settings
can be loaded and saved for easy manipulation.

¢ BUILD: Create a balancing plane with the No. of
Balancing positions and radius

¢ ENTER: Define a test mass with its position on the
rotor

® APPLY: Apply the entered parameters

¢ DISPLAY PLANES: Show balancing planes

e SAVE BALANCING PLANES: Save settings

¢ LOAD BALANCING PLANES: Load previously saved

setting
¢ CLOSE: Quit the settings page
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Plane Display

Plane 1 TestRun 1

70 deg
225 deg
315 deg
160 deg 0deg
135 deg 45deg
90 deg
Plane 1 Test Run 2
270 deg
225 deg
315 deg
180 deg 0 deg
135 deg 45 deg
90 deg

Plane 2 TestRun 1

Rotation Counter Clockwise

70 deg
225 deg
315 deg
180 deg 0deg
135 deg 45 deg
90 deg
Plane 2 TestRun 2
70 deg
225 deg
315 deg
180 deg 0deg
135 deg 45.deg
Position of 0°
90 deg

Close

e CLOSE: Quit page

Using the Display planes option the operator can
virtually display the planes that are being balanced
and customize the 0° position.
You can use the mouse to click on a Plane to enlarge
the diagram.

¢ POSITION OF 0°: Choose the 0° position on the
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Rotor balancing method

& Balancing_Form x
Balancing method and Quality

(® Remove test masses

O Keep test masses

Weight of the rotor D kg
Balancing speed I@ RPM
Quality class I@ mm/s
Residual imbalance 30,1 g mm

Exit
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Balancing results

4
Balancing Results
Plane 1 Imbalance value1 gmm
Position weight g Angle deg
A | . |
8 | . |

Plane 2 Imbalance  value1 gmm
Position weight g Angle deg
A | || |
B | | |

Display Positions

value2 deg

value2 deg

Dr. -Ing. Sibaei

Using this form the results can be displayed and analyzed.

¢ DISPLAY POSITION: This button will open a new tab to
display more information about the
run and the data that has been
collected and the tests made.

¢ EXIT: Quit the open tab
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Rotor Balancing Results

o5 Result EL_BALANCING

- o
Balancing Plane |1 | Balancing Result without removing initial masses Balancing Result after removing initial masses
s g D s e | | N s [au | Mo | e
v [ 1500 » (@ 15,00 » [ 500
l2 45,00 2 45,00 2 45,00 Channel  Measurement Prognosis
3 75,00 3 75,00 3 75,00
4 105,00 4 105,00 4 105,00
5 135,00 " 136,00 = 135,00 1 0,000 m/s2 0,0 deg 0,000 m/s*2 0,0 deg
6 165,00 6 165,00 6 | 165,00
7 195,00 7 195,00 7 195,00
= 225,00 3 225,00 s 226,00 2 0,000V 0,0 deg 0,000V 0,0 deg
9 255,00 9 255,00 9 255,00
10 285,00 10 265,00 10 265,00
1 315,00 1 315,00 1 315,00
12 345,00 12 345,00 12 345,00
Initial masses Balancing Result without removing initial masses Balancing Result after removing initial masses Overview of mounted masses
Plane 1 Rotation Counter Clockwise Plane 1 Rotation Counter Clockwise Plane 1 Rotation Counter Clockwise 568 dia Bal. run 1 Bal.run2  Bal,
270dog S S mass[g]  mass[g]  mas|
2 45,00
225deg 3150eg o s1s060 e w1500 3 75,00
4 105,00
5 135,00
6 165,00
7 195,00
180 deg 0deg 8 225,00
180 deg 0deg 180 deg 0deg 2 | 256:00
10 285,00
1 315,00
12 345,00
135deg 450eg
90 deg 135deg 45deg 135 0eg 45deg
< >
Imbalance  0,0000 [gmm] 180,0 deg Imbalance  0,0000 [gmm] 180,0 deg S

Balancing Result without removing initial masses

Remove mass

Add mass

Balancing Result after removing initial masses

Remove mass

Add mass

@® Keep initial masses

O Remove initial masses

Load masses

Save massse

Delete table Position of 0° Close

Remove masses

Using this form the operator can balance the planes of the rotor by adding and removing weights in different areas, the results are

displayed in real time and can be fine-tuned by the operator or technician at any time. All the results will be shown on the display
diagrams and the table next to them.
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End-User License Agreement (EULA) of Balancing & Vibration Analysis
Last Updated: 2020.09.17

This End-User License Agreement ("EULA") is a legal agreement between you and NVH CONSULTING AND ENGINEERING.

This EULA agreement governs your acquisition and use of our Balancing & Vibration Analysis software ("Software") directly from NVH
CONSULTING AND ENGINEERING or indirectly through a NVH CONSULTING AND ENGINEERING authorized reseller or distributor (a
"Reseller").

Please read this EULA agreement carefully before completing the installation process and using the Balancing & Vibration Analysis software. It
provides a license to use the Balancing & Vibration Analysis software and contains warranty information and liability disclaimers.

If you register for a free trial of the Balancing & Vibration Analysis software, this EULA agreement will also govern that trial. By clicking "accept"
or installing and/or using the Balancing & Vibration Analysis software, you are confirming your acceptance of the Software and agreeing to become
bound by the terms of this EULA agreement.

If you are entering into this EULA agreement on behalf of a company or other legal entity, you represent that you have the authority to bind such
entity and its affiliates to these terms and conditions. If you do not have such authority or if you do not agree with the terms and conditions of this
EULA agreement, do not install or use the Software, and you must not accept this EULA agreement.

This EULA agreement shall apply only to the Software supplied by NVH CONSULTING AND ENGINEERING herewith regardless of whether
other software is referred to or described herein. The terms also apply to any NVH CONSULTING AND ENGINEERING updates, supplements,
Internet-based services, and support services for the Software, unless other terms accompany those items on delivery. If so, those terms apply.

License Grant

NVH CONSULTING AND ENGINEERING hereby grants you a personal, non-transferable, non-exclusive license to use the Balancing &
Vibration Analysis software on your devices in accordance with the terms of this EULA agreement.
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You are permitted to load the Balancing & Vibration Analysis software on a single Device (for example a PC, laptop, mobile or tablet) under your
control and use the software on that Device strictly in accordance with the terms and conditions of this license. You are responsible for ensuring
your device meets the minimum requirements of the Balancing & Vibration Analysis software.

You are not permitted to: - . Edit, alter, modify, adapt, translate or otherwise change the whole or any part of the Software nor permit the whole or
any part of the Software to be combined with or become incorporated in any other software, nor decompile, disassemble or reverse engineer the
Software or attempt to do any such things

. Reproduce, copy, distribute, resell or otherwise use the Software for any commercial purpose

. Install, use or permit the Software to exist on more than one Device or computer, i.e make the Software available over a network or other
environment permitting access or use by multiple Devices or users. Any other copies you make of the Software shall constitute breach of
this agreement.

. Allow any third party to use the Software on behalf of or for the benefit of any third party
. Use the Software in any way which breaches any applicable local, national or international law

. use the Software for any purpose that NVH CONSULTING AND ENGINEERING considers is a breach of this EULA agreement
Intellectual Property and Ownership

NVH CONSULTING AND ENGINEERING shall at all times retain ownership of the Software as originally downloaded by you and all subsequent
downloads of the Software by you. The Software (and the copyright, and other intellectual property rights of whatever nature in the Software,
including any modifications made thereto) are and shall remain the property of NVH CONSULTING AND ENGINEERING.

The structure, organization and code of the Software are the valuable trade secrets and confidential information of NVH CONSULTING AND
ENGINEERING and/or its licensors

NVH CONSULTING AND ENGINEERING reserves the right to grant licenses to use the Software to third parties.

END USER DECLARATIONS.
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AS THE END USER YOU ACKNOWLEDGE THAT THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW. THERE IS NO WARRANTY BY THE
PROVIDER OR BY ANY OTHER PARTY THAT THE FUNCTIONS CONTAINED IN THE SOFTWARE WILL MEET YOUR
REQUIREMENTS OR THAT THE OPERATION OF THE SOFTWARE WILL BE UNINTERRUPTED OR ERROR-FREE. YOU ASSUME

ALL RESPONSIBILITY AND RISK FOR THE SELECTION OF THE SOFTWARE TO ACHIEVE YOUR INTENDED RESULTS AND FOR
THE INSTALLATION, USE AND RESULTS OBTAINED FROM IT.

Termination

This EULA agreement is effective from the date you first use the Software and shall continue until terminated. You may terminate it at any time
upon written notice to NVH CONSULTING AND ENGINEERING.

It will also terminate immediately if you fail to comply with any term of this EULA agreement. Upon such termination, the licenses granted by this

EULA agreement will immediately terminate and you agree to stop all access and use of the Software. The provisions that by their nature continue
and survive will survive any termination of this EULA agreement.
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Governing Law

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL THE PROVIDER, ITS EMPLOYEES OR
LICENSORS BE LIABLE FOR ANY LOST PROFITS, REVENUE, SALES, DATA OR COSTS OF PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES, PROPERTY DAMAGE, PERSONAL INJURY, INTERRUPTION OF BUSINESS, LOSS OF BUSINESS
INFORMATION OR FOR ANY SPECIAL, DIRECT, INDIRECT, INCIDENTAL, ECONOMIC, COVER, PUNITIVE, SPECIAL OR
CONSEQUENTIAL DAMAGES, HOWEVER CAUSED AND WHETHER ARISING UNDER CONTRACT, TORT, NEGLIGENCE OR
OTHER THEORY OF LIABILITY, ARISING OUT OF THE USE OF OR INABILITY TO USE THE SOFTWARE, EVEN IF THE PROVIDER
OR ITS LICENSORS OR AFFILIATES ARE ADVISED OF THE POSSIBILITY OF SUCH DAMAGES

This EULA agreement, and any dispute arising out of or in connection with this EULA agreement, shall be governed by and construed in
accordance with the laws of Germany, Bavaria.
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