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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.

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:

o 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

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

e 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

e Use the Software in any way which breaches any applicable local, national or
international law

e 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.

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.

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.



A word from the engineers

Thank you for purchasing our software. This software was designed by engineers for engineers and
portability and simplicity were the key features in our development strategy, so it can run on any
type of hardware (low- or high-end machines).

This software will help you with all your vibration analysis needs whether the data is captured live
using one of our partners tools or prerecorded data.

For any information do not hesitate to contact us we will be glad to help you.

E-mail: info@sibaei-engineering.de
Website: www.sibaei-engineering.de



mailto:info@sibaei-engineering.de
http://www.sibaei-engineering.de/

Welcome Screen

Balancing & Vibration

Analysis

Supported Measuremnet devices

English v
O Apollo / Soundbook

LT Start
@® ROGA plug.n.DAG lite

[ Office Exit

This is the first screen you see when the software is launched.
Here can be chosen:

e The language for the software

e The type of instrument that is being used to record the data
e  OFFICE: Pre-recorded data (for analysis)

e EXIT: Quit the software

e START: Start the software in the chosen mode



Device Microphone (AUKEY PC-LM1 USB Mi v

Apply END

Here the operator can choose the device that is going to be used to capture the data to be analyzed.

e APPLY: Confirm selection
e END: Exit the software



Type of Measurement Screen

FRF-Measurement O
Vibration Orderanalysis and Acoustics ®
Dual Plane Balancing O
Monitoring Measurement O
Select

On this screen you can choose the type of measurement that needs to be performed.



5! Sound_Card_HW

Size of Ringbuffer
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This form is used to set the parameters for the data acquisition.

e APPLY: Apply the settings
e SAVE: Save the chosen settings for future use in a file

e LOAD: Load saved settings from a file
e EXIT: Exit the software




Main Screen

A -
< > < > < >
Signal FFT-Spectrum FRF-Ref 1 Mag.
= o) =
1000 10 1
500 75 75
o
a
& & 5
0 5 & &0
-500 25 25
-1000 0
0,01 0,02 0,03 0,04 0,05 1000 2000 3000 4 000 5000 0 1000 2000 3000 4000 5000
s Hz Hz
< > < > < >
Signal FFT-Spectrum FRF-Ref 1 Phase
T 25 T T
[=—cn2 [ —— CH2 Fiter Lin| —— cH2/1
1000 360
20
500 270
15
o
£ & 8
0 10 180
5 J
-500 )/ \ a0
r Maaodl Mn—
-1000 0
0,01 0,02 0,03 0,04 0,05 1000 2000 3 000 4000 5000 6000 1000 2000 3000 4000 5000
s Hz Hz
7000 Points Bandwidth 18750 Hz Re
Moasurement Oata Acquisiton S
Setup Load Save it
[ Counter [ Recording Activation

Pring 1/10
Exit
Display <Disp Disp > 92903 RPM -

Mossuremant Data Acquisition
Recorder s
Setup Load Save
[] Counter [[] Recording Activation
Print 1/10

Display < Disp Disp > 92903 RPM -

This is the main screen all of the chosen data will be displayed here and can be customized to fit all
your needs. (what type of data to be shown and the way it is displayed).

e SETUP: Configure the software and the data to be shown

e PRINT: Print (or print to PDF) the data collected (shown on the active screen)

e LOAD: Load saved data and configuration

e SAVE: Save data and configuration

e < DISP: Change active display in descending order (major files)

e > DISP: Change active display in ascending order (major files)

e RECORDER: Record the data to a file during acquisition

e START: Begin the data acquisition if live data or start the recorded data in office mode
e  EXIT: Quit the software



Multiple measurement analysis (Offline)

Load measurement

FRF-Spectra

Load Recording

Load measurement Compare FRF-Spectra FRF-Spectra Modal

Return

By clicking on the load button on the main window the user can use the compare function for the

FRF-Spectra or FRF-Spectra Modal to compare several curves and measurement points.
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FRF-Spectra analysis
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To use the FRF-Spectra comparison function the user must load the data that has been pre-recorded

MultiCurveScale

Draw

using the software for analysis. The user can load up to 25 curves at the same time.

o LOAD FILE: load pre-recorded data to be analyzed

e MULTI CURVE SCALE: choose the scale that is most suitable for the measurement

e DRAW: draw the data
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FRF-Spectra Modal analysis
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To use the FRF-Spectra Modal analysis function the user must load the data that has been pre-
recorded using the software for analysis.

o MEASUREMENT FILE: load previously saved measurement

e SAVE AND MODIFY HEADER: save the current data

e EXPORT TO UNIVERSAL FILE FORMAT: export data to universal file format
e CLOSE: exit current screen
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Setup Tab

Setup

Type of Measurement Data Acquisition Analysis Cursor Calibration Scope Acoustic Scope Back to Measurement

This is the setup tab here you can choose the type of measurement, setup the channels, choose
the type of analysis to perform, customize the display and cursor, calibrate the equipment and
choose what the type of measurement you need.

e TYPE OF MEASUREMENT: Choose the type of measurement to be performed
e DATA ACQUISITION: Channel setup for the type of data that is being analyzed
e  ANALYSIS: Setup for the type of data to be analyzed

e CURSOR: Cursor synchronization

e CALIBRATION: Hardware calibration

e SCOPE: Oscilloscope function

e  ACOUSTIC SCOPE: Overall and 1/3 octave analysis

e BACKTO MEASUREMENT: Go back to the measurement screen
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Data Acquisition

8! Sound_Card_HW — O X
Size of Ringbuffer 100 s
Maximal Recording time s
Sample Rate 48000 v| Hz RPM
Sound-device E @® ON
Channel Range 5.0 Volt O OFF
Channel 1 Channel 2
v ON v
Status ON RPM-Setup
Window
Offset 0,000 0,000 RPM Channel 2] 3
Unit Pa v Pa v Pulses / Rev
s | lvel (vl
mV / Unit 10,00000 10,00000 level (Volt)
No of revolutions
Unit / mV 0,10000 0,10000 for Avg. [ ]
Auto-Trigger
Value for 0 dB 0,00002 0,00002 U 99
Channel-Text CH2
Apply Save Load Exit

The data acquisition tab is for setting up and customizing the channels, choosing the buffer size in
seconds (Ringbuffer) and the RPM signal type.

The settings chosen can be saved or loaded for later use.

e SAVE: Save settings

e LOAD: Load saved settings

e EXIT: Exit back to main screen

e APPLY: Apply selected settings

e FUNCTION GENERATOR: Opens a tab to generate your own signal using the software




FFT-Analysis

Sample-Rate 48000 Hz

Bandwidth 18750 Hz

FFT Block size

FFT-Resolution 11,719 Hz
[] Average Active

Linear

FFT-Spectrum and Order-Spectrum
FFT-Waterfall
[[] Orderanalysis-Waterfall

Analysis Tab

Orderanalysis

Order Block size 128 b4
Order Resolution 1/4 v
12,50 Order 4 Revolutions

Average @

[] Overlapping
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[] Peak-Peak-Value RMS-Value Mean-Value Period s
[] Speed in time domain
[] Level Monitoring Time interval 5

Mathematical Channels

Measurement condition for Waterfall

Run-up ® RPM Minimum
Run-down O RPM Maximum
Free Run O RPM Step
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R
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[C] Overall A Filter
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| 1200 | a
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>

Sound-Power
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I

2

X

K1-Factor dB K2-Factor

Sound-Power = Level [dB] - Surface [dB] - K1 [dB] - K2 [dB]

Ringbuffer
Size of Ringbuffer s
Close
RPM ON ®
RPM OFF O
Setup
Ringbuffer
Apply
Load
2,00 dB
Save
Exit

The analysis tab is used to choose what type of data is being analyzed, on this tab the analysis can be
fine-tuned to your needs.

e SETUP RINGBUFFER: This is used to choose the buffer size

e APPLY: Apply the chosen settings
e LOAD: Load saved settings

e SAVE: Save settings

e  EXIT: Exit back to main screen
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Display Tab

Display Physical functions Multiple curves
Diagr. Function Channel Operator Filter Channel Filter
B s ~|[1 v| |direct v|[Lin | 1 v| |tn ]
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i e s o Copy Settings of  Diagr. 1
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Color / Borders /Fonts Copy settings to
[C] Boarders
(] Axis Scaling All1-9 v iagr. 189
[C] Font Labels
Change No of display [ Physical functions Apply
X-Y-Type [ Tabular-List Load
X min Y min ®Lin OdB
X max ¥ max
X dy Grid delta
Put major files Exit

This is the display tab, on this tab all the settings related to the display on the main window can be
tuned and changed to fit the data being processed (labels, curves colors, borders....) all settings can
be saved for later use.

e COPY SETTINGS TO: Copy the settings to a specific diagram
e TABULAR-LIST: Display tabular list on main window

e PUT MAIJOR FILES: Load saved files and settings

e APPLY: Apply the settings

e LOAD: Load settings

e SAVE: Save settings

e EXIT: Exit to main window
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Cursor Setup

Cursor Setup

Display 1 Display 2 Display 3 Display 4

Step 1 M 1 N 1 W 1

[] Global cursor Apply

Using this function, the cursor can be synced across all the active displays for easy movement.

17



Calibration Tab

5 Signal Calibration-Type
b2 ® 1gRMS 159 Hz
0_; O Jqnms
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[ ]

05
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Select Channel to calibrate _
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Calibration factor Foal

On this tab the operator can calibrate the equipment used in the field or in the lab.

e SETUP DISPLAY: Choose the scale of the diagram
e START: Start the calibration
e EXIT: Go back to main screen
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Dual Plane Balancing

CH 1X-MAG 1X -PHASE
Initial run RPM 1| | |
2 | . |
Testrun 1 RPM 1 | | |
: [ ] [
Testrun 2 rRRM 1| || |
2 | . |
Balancingruns 1 RPM 1 | - |
2 | | |
2 ReM g | || |
2 | | |
3 RPM 1| . |
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 g £ O Balancing run
Measure | Calculate Balancing | Initial v

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 possible in balancing
the rotor.



Rotor Settings

No. of Blancing Planes

Select Acquisiton Channels for Balancing

Balancing Plane No. of Balancing positions 12
Balancing channel 1 ‘1 v‘ |1 v] Start Angle \I‘
: 5 T Build
Batancing channel 2 ‘2 l P ] Radius of Test position ‘I\
LI titancing channet J Radius of Balancing position \Il
[] Balancing channel 4 Angle D
Enter
Selected balancing Plane ’1 v | [Test run 1 ~| Testmass 1 Position I:
H ~
POS Deg Test radius Bal{ancmg mass Test mass Test
radius run 1 run 2
v E 5.00 15,00 15,00 0,00 0,00
|2 | 45,00 115,00 | 15,00 |0,00 10,00 |
3 75,00 15,00 115,00 10,00 0,00 | Apply
4 | 105,00 | 15,00 | 15,00 |0,00 10,00
5 | 135,00 115,00 115,00 10,00 10,00
6 165,00 15,00 15,00 0,00 0,00 Displav Pl
- i i i T i isplay Planes
|7 | 195,00 115,00 115,00 10,00 10,00 e
8 | 225,00 | 15,00 | 15,00 |0,00 10,00
9 255,00 115,00 115,00 10,00 10,00 |
10 285,00 15,00 15,00 0,00 0,00 v
Save Balancing Planes Load Balancing Planes Close

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.

e BUILD: Create a balancing plane with the No. of Balancing positions and radius
e ENTER: Define a test mass with its position on the rotor

e APPLY: Apply the entered parameters

o DISPLAY PLANES: Show balancing planes

o SAVE BALANCING PLANES: Save settings

e LOAD BALANCING PLANES: Load previously saved setting

e  CLOSE: Quit the settings page
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Plane Display

Plane 1 TestRun 1 Plane 2 Test Run 1 Rotation Counter Clockwise
270 deg 270 deg
225 deg 225 deg
315deg 315deg
180 deg 0 deg 180 deg 0 deg
135 deg 45 deg 135 deg 45 deg
90 deg 90 deg
Plane 1 Test Run 2 Plane 2 Test Run 2
270 deg 270 deg
225 deg 225deg
315 deg 315 deg
180 deg 0 deg 180 deg 0 deg
135 deg 45 deg 135 deg 45 deg
Position of 0°

90 deg 90 deg

Close

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.

e POSITION OF 0°: Choose the 0° position on the rotor
e CLOSE: Quit page

21



Rotor balancing method

A Balancing_Form

Balancing method and Quality

(® Remove test masses

O Keep test masses

Weight of the rotor

Balancing speed

Quality class

Residual imbalance

kg
RPM

mm/s

Exit
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Balancing results

4o

Balancing Results

Plane 1 Imbalance

Position weight g

A

Plane 2 Imbalance

Position weight g

A

value 1 gmm

Angle deg

value 1 gmm

Angle deg

Display Positions

deg

deg

Exit

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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85 Result_EL_BALANCING

Balancing Plane

Rotor Balancing Results

Balancing Result without removing initial masses

Balancing Result after removing initial masses
ing Calculated ~ Mounting Calculated  Mounting Prognosis
£OS deg initial mass £OS, deg mass [g] mass [g] oS deg mass [g] mass [g]
R - 1500 I
2 45,00 2 15,00 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 5 135,00 5 135,00 1 0,000 m/s*2 0,0 deg 0,000 m/s*2 0,0 deg
6 165,00 6 165,00 6 165,00
7 195,00 ¥ 195,?0 ¥ 195,00
3 226,00 3 225,00 3 226,00 2 0,000V 0,0 deg 0,000 V 0,0 deg
9 255,00 9 255,00 C 255,00
10 285,00 !ﬂ 285,00 1q 285,00
1 315,00 1 315,00 " 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 — - Bal. run 1 Bal. run 2 Bal.
270 deg 270deg 270deg = mass [g] mass [g] ma:
» 15,00
2 45,00
225deg
wlawe 225deg 315deg 225deg 315deg 3 75,00
4 105,00
5 135,00
6 165,00
7 195,00
180 deg 0deg 8 225,00
9 255,00
180 deg Odeg 180 deg Odeg "
10 285,00
711 315,00
12 345,00
135deg 45089
90deg 135deg 40deg, 13509 45deg
< >
Imbalance  0,0000 [gmm] 180,0 deg Imbalance  0,0000 [gmm] 180,0 deg ® Keep initial masses O Remove initial masses et Bemove matsae
Balancing Result without removing initial masses Balancing Result after removing initial masses
Load masses Save massse
Remove mass Remove mass
Add Add m:
e = Delete table Position of 0° Close

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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Balancing multiple planes

Rotor

No. of Blancing Planes No. of Balancing positions Start Angle |I|
Radius of Test position |I| Radius of Balancing position IIl

Create Balancing Planes

Selected balancing Plane |1 ~| |Testrun1 v Plane 1 Test Run 1
Test mass on selected balancing Plane 270 deg
Angle \:I
Position |:| Enter Test mass Save 225 deg 315 deg
Test mass II
' pos Deg Testradiys | Dalancing | massTest g
‘ radius run 1
» [ 5.0 15,00 15,00 0,00
|2 145,00 150 15,00 0,00 g 0deg
|3 ‘ 75,00 15,00 \ 15,00 10,00
4 105,00 15,00 15,00 |0,00
|5 135,00 15,00 | 15,00 0,00
6 165,00 15,00 15,00 |0,00
a 196,00 500 1500 0,00
} 8 225,00 15,00 15,00 0,00 | 135 deg 45 deg
|9 255,00 15,00 15,00 10,00 |
110 265,00 15,00 15,00 10,00 90 deg
11 315,00 15,00 115,00 10,00
12 345,00 15,00 115,00 |4,48
. ‘ ‘ ‘ T 1KY} Rotation Counter Clockwise
< >
Save Balancing Planes Load Balancing Planes Position of 0° Overview Exit

Using the multiple plane balancing feature the user can define the number of planes on this form
then proceed to the next step that is the measurement phase.
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Multiple planes balancing Measurement

Display settings: Amplitude / Phase

44 1. Order Files (*.1XORDER ) — X
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[] Show Speed selction [ Select Cursor Tabular List
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Files Rotor Calculate Imbalance O Display with Polar Exit
O Display Amplitude / Phase / Influence coefficient
Import Display O Balancing run / Prognosis Check Linearity
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Multiple planes balancing Measurement

Display settings: Polar

4 1. OrderFiles (*.1XORDER ) = X
10 Order Amplitude / Speed Folar
12,54
g
90°
104
7
6 135° 45°
o 754
]
H
4
54
2
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25
270
-5
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90 10
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-12,54
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RPM misn2
[] Show Speed selction [ Select Cursor | Tabular List
O Display Amplitude / Phase
Files Rotor Calculate Imbalance @ Display with Polar Exit
O Display Amplitude / Phase / influence coefficient
Import Display O Balancing run / Prognosis Check Linearity
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Multiple planes balancing Measurement

Display settings: Amplitude / Phase / Influence Coefficient

A 1. Order Files (*.1XORDER ) - x
0 GrderAmpiitude / Speed —— 02 Influences costt Ampl./ Speed —
S m |
7 g it =l
m_ | =
¢ m_ | a o
4 | i
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On 005
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0 ImEL 0
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RPM RPM
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ImE[
270 270
Oz
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90 90
0 0
250 500 750 1000 1250 1600 1750 2000 2250 2500 2750 300 0 260 500 750 1000 1260 15800 1750 2000 2250 2500 2750 300
[ Show Speed selction [ Select Cursor Tabular List
O Display Amplitude / Phase
Files Rotor Calculate Imbalance O Display with Polar Exit
@© Display Amplitude / Phase / Influence coefficient
Import Display O Balancing run / Prognosis Check Linearity
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