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About DigivibeMX ®

What is DigivibeMX®?

DigivibeMX® is a versatile, multi-functional software capable of analyzing machine vibration in real time, performing
traditional route data collection and balancing single-plane or two-plane industrial rotors — in-situ or on soft bearing
suspension machines. The DigivibeMX® model purchased determines which software capabilities are available for the user.

e DigivibeMX® M10 provides dynamic balancing capabilities
e DigivibeMX® M20 provides vibration data collection and analysis capabilities
e DigivibeMX® M30 combines the full balancing and vibration analysis capabilities of M10 and M20.

DigivibeMX® combines powerful machine health monitoring tools with easy-to-use functions and easy-to-interpret visual
interfaces. The software provides immediate capabilities for inexperienced users, and more sophisticated tools for
experienced users seeking a full range of analysis capabilities.

Functions include:

e Real-time vibration waveform and FFT spectrum analysis

e Dynamic rotor balancing with weight calculator for 1 or 2 planes

e Rolling Wizard without test weights

e Automatic RPM filtering

e Orbital Analysis

e Automatic generation of vibration analysis and balancing reports (compatible with Microsoft Word and Excel 2007)
e Powerful SQL database

e Accuracy up to +/- 0.1 RPM

e Up to 2 million lines of resolution

e ODS simulation features built into the software, compatible with imported .obj .xaml and .3ds modeling files
e |SO and enveloping alarms

e Trigger recording

e Sequential recording of 2 planes for dynamic balancing with the new I1-600 interface

DigivibeMX® Is distributed with standard electronic accessories and optional computer equipment approved by Erbessd
Reliability Instruments®.

Visit our page for more information on available equipment.
http://www.erbessdreliability.com
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Basic concepts of machine vibration

What is vibration?

Vibration is reciprocating movement (forward and backward/upward and downward) of a structure or mechanical part. It is
cyclical movement often associated with rotating equipment. It is commonly expressed in units of Cycles Per Minute (CPM)

or Hertz (Hz).

Why do we measure the vibration?

1. Vibration Analysis allows us to evaluate the real-time condition of an operating machine and detect mechanical defects
in their earliest stages — long before a catastrophic failure occurs. Early detection can prevent component failures that could

potentially affect safety, quality, productivity, repair time and cost.

2. Diagnosing and correcting mechanical defects prolongs the life of bearings and other components that absorb vibration

stresses and fatigue forces.

Sensor orientation to detect vibration

Actual bearing movement is elliptical

A vertically-positioned sensor will
capture vertical vibration.

A horizontally-positioned sensor will

capture horizontal vibration.
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What characteristics of vibration do we measure?

AMPLITUDE.

i

, .
A waveform’s amplitude represents the PeakTo-Paak

Amplitude

Peak

physical displacement of a measured A |

component, throughout its cycles of ‘

rotation. It expresses the Severity of
Vibration a component is experiencing.

Amplitude is expressed in units of

Displacement, Velocity, or Acceleration.

DISPLACEMENT

Displacement expresses the distance a component travels during one complete cycle, from Peak-to-Peak.

Units of Measure: Commonly used for:
» Micrometers (um or microns) - Balancing on Floating Bases
» thousandths of an inch (mils) - Analysis using Proximeters
Conversion: 1T mil = 25.4 ym - Low Speed Rotors
VELOCITY

Velocity expresses the speed a component travels during one complete cycle, as the waveform crosses its zero axis.

Units of Measure: Commonly used for:
> mm/s - Severity of Vibration ISO 10816
> in/s - Common balances

Conversion: 1in/s = 25.4 mm/s - Analysis of average frequencies

- Represents the destructive energy of the vibration
ACCELERATION

Acceleration expresses the rate of speed change during one complete cycle, after the waveform crosses its highest peak.

Units of Measure: Commonly used for:
» @G's - Detecting bearing rolling element damage
> m/s?, mm/s? 6 in/s’ - Monitoring high-frequency vibration
Conversion: 1 g = 9.8 m/s? - Digital Stethoscope
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FREQUENCY.

A waveform’s Frequency represents how

many cycles occur over a period of time.

Units of Measure:

» Hz (Cycles per second) — commonly
used in electrical engineering and
higher-frequency applications.

» CPM (Cycles per minute) - commonly
used in mechanical engineering and

lower-frequency applications. IIviE

Graphical representation of vibration:

The Frequency graph above represents simple vibration in terms of amplitude (axis Y) over time (axis X). The clear sinusoidal
waveform may represent the vibration of a single component. Such clear, simple waveforms are rarely seen in vibration data
collected from complex machines with numerous components - all vibrating at different frequencies.

Ag_n_%ﬂmmmmw\f/wxm\
my\wwvvvvwwww
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Sec

This is the vibration waveform of an electric motor. One could easily identify a repeating cycle of vibration and measure its
Frequency from peak to peak:

mm/s

Time for one complete cycle: 0.034 seconds
Frequency in Hz: 1/0.034 = 29.4 Hz
CPM speed is 29.4 x 60 = 1764 CPM

But how would one discern the vibration of individual components within such complex waveforms?
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Identifying the vibration of different individual components within complex waveforms would be very difficult for most
people. One method of doing so is to perform a Fast Fourier Transform (FFT) on the complex waveform. FFT is an efficient
algorithm that quickly calculates the Discrete Fourier transform (DFT) of a waveform, and its inverse. An FFT essentially
extracts individual component waveforms and arranges them by their unique frequencies and amplitudes.

Fraquency Axis
aty ¥
2f0 "
o _— i
o ’

Info
Drate = 2015/0715
== C1RMS = 8.20 mmis
= 1 Max = 7.38 mm's
= 1 Sens=A100
Res: 16384 Points
Res: 40.37 CPM / Point
FR: 516757 CPM
Averages: 1

1
Time Axis
This is the FFT graph for our electric motor waveform.
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The FFT identified unique waveforms at several frequencies, but there are only two significant peaks:
- at 1736.22 CPM (frequency) is a source of 7.38 mm/s (amplitude) vibration
- at 7187.15 CPM (frequency) is a source of 2.17 mm/s (amplitude) vibration
All that remains is to:
- identify the two sources of significant vibration
- determine whether their vibration levels warrant further maintenance actions.

For more details about the FFT algorithm:
(English) https://en.wikipedia.org/wiki/Fast Fourier transform
(Spanish) http://es.wikipedia.org/wiki/Transformada r%C3%A1pida de Fourier
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Types of sensors
DigivibeMX® systems use the following sensors:
Accelerometers:

Vibration sensors. Their output voltage is proportional to the acceleration of vibration.
Used for:
- Dynamic Balancing in 1 and 2 planes
- Vibration Analysis
- Route Data Collection
- Spot Analysis

Optical Laser Sensor:
Laser-emitting speed sensor:

- Measuring rotational speed (CPM or Hz) g
- Dynamic Balancing (Phase)
- Capturing ODS modeling data -

System requirements

Minimum requirements of a desktop, laptop or tablet computer* for DigivibeMX® software installation:
* Not compatible with Windows RT operating system

e Intel® Celeron® (1.60 GHz / 400MHz) or higher

e 2GB DDR2 or higher RAM

e  Windows 10 (supports Windows 7, 8 and 8.1 *)

e SVGA or higher monitor (enhanced for touch screens)

e 500 MB of minimum disk space

e 1USB 2.0 port

e Internet connection (for software installation and activation only)

Other Required Software:
- MySQL Connector Net 6.5.4 (Included with system purchase)
- SQL Compact server 3.5 SP2 (Included with system purchase)
- Microsoft Office 2007 or higher (for reporting features)
Acrobat Reader 7.0 or higher (for opening help guide)
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Software Installation
From CD: Insert the CD and wait for the Wizard window to appear.

From USB or Download: Open the setup folder location in Windows Explorer and Open Start.exe.

3 .
Welcome to = INSTRUMENTS

DigivibeMX £ First Steps

reand (@) Install |
@
3 Install Acrob
Help file

MySQL Connector Net
Click on: “Install MySQL Server”: Then select the installation "Typical":

r f Bl
38! MySQL Connector Net 654 Setup ] 18] MySQL Connector Net 654 Setup ]

Choose Setup Type 3
Welcome to the MySQL Connector Net Cheose the setup type that best suits your needs

6.5.4 Setup Wizard

The Setup Wizard wil install MySQL Connector Net 5,54 on ; Installs |
your computer, Click Mext to continue or Canod o exit the i
Setup Wizard.

pical Installation ‘am features, Recommended for most users,

Custor | L

Bllows L=ers to choose which program feztures will be irstaled and where l
they will be irstaled. Recommended for advanced users,

Complste L

&l program features will be instaled. Requires the most dek space.

im
o

Mext Cancel Back NExT Cancel
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Then click on “Install”:

¥
ﬁ MySGQL Connector Met 6.5.4 Setup

Ready to install MySQL Connector Net 6.5.4

Chck Instal to beain the instalation, Clok Back w0 review or change any of your
instalation s=ttngs, Click Cancel to exit the wizard,

Cancsl

Return to the main window and click on "Install DigivibeMX® Software". DigivibeMX® Setup Wizard should launch.

Welcome to = Ef INSTRUMENTS

DigivibeMX % First Steps

Click on “Next": Select the location of the installation and "Next":
2 DigivibeM3 10 - X 1 DigivibeMx 10 - X
Woelcome to the Digivibe MX 10 Setup Wizard [l Select Installation Folder A
| = |
The inzlaler wil guide you tbrauch the recessary feos boinstal Digivibebd= 10 on poun camputer, The irstaler will insial Digivibebd= 10 to the: following Folder.

Tainzal i this falder. click "Next”. To netallta & different folder. enter it below or click "Bromse

Foldes:
C:\Pragram File: [<BE1\E beszd Instrumentzt Digivibab= 104 Browsza...
Disk. Cosl...
‘wiaming: Thiz program iz prat=cted by copyight laws and intesrational treaties. Repradaction or Install Digribe Wi 10 foryoursef, or for amyone who uses this computer:
urlawud distribution of this procram. o sy part therenk is punishatle by law msevene ovl and
criminal penatisz, and will be subject to all legal aclions.
@ Evepone
O dust me

Canczl < Back Cancel < Back

Erbessd Reliability Instruments LLC — January 2017



ERBESSDINSTRUMENTS’

. " " . . .
Click on “Next” to begin installation: Installation complete!
# Digivibehx 10 - x # Digivibehx 10 i4

Confirm Installation (v} Installation Complete |

The intale iz ready ba install Digivibebl 10 o your computer. Digivineht 10 has been suscessfuly insaled

Clish "Mest" 1o shait tha nstallabion. Click “Clese to ext.

Uze'windows: Update bo check Far any major upgrade to the MET Framzwark.
Cancel < Back Lancel < Back

Product Activation

IMPORTANT: Activating DigivibeMX® software requires an Internet connection!

Upon first launch of DigivibeMX®, you will receive the following message. Click "Yes" to activate:

DigivibeMX1

DigivibeMX has expired. Would you like to register your copy now?

Enter your User name and Activation code in the following window:

By Activation = O X

User Your Usemame

Activationcode  [YOURLICENSE KEY| |

Please venfy 'ti:na%'you have an active intemet connection in order |
to activate your software. Once ready please press Activate.

Activate

Enter your username and activation code in the corresponding boxes.

Erbessd Reliability Instruments LLC — January 2017



SSDINSTRUMENTS’

The key consists of 16 characters, for example WWWW-YYYY-WWWW-YYYY (do not include dashes).

Important: Before clicking "Activate" verify that you have an active internet connection. Sometimes industrial, business or
university networks prevent connection due to firewalls. If this occurs, you will receive an SQL error message. If necessary,
you may consider activating the software from a different network (personal cellular network, for example).

Software Calibration

After the software is registered, you must calibrate the system before performing an analysis or balancing. This procedure
is usually performed only once, during initial product activation. (It may be necessary to recalibrate if you ever modify the
initial calibration with the comparison method, or if you reformat the computer.)

Step 1: Connect the 2 or 4 channel interface to the computer via USB. Connect the calibration device to the Op port using
the 5-pin Tachometer cable, as shown. Ensure the computer recognizes that a new device has been installed.

L

%
b

'S's
o

(]

) INSTRUMENTS'
[+ [

10
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Go to “Setup” -> “Select Device"” and verify that DigivibeMX® detects the connected interface. If no device is found, exit the

software, check all connections, restart and recheck.

| DigivibeMX

Start DataBase Tools Setup Help

M30 V10.08.7 ERBESSD INSTRUMENTS

Input device X

EI50D (2- USB Sound Device |

o] o

After the Input Device has been selected, proceed to "Setup" -> "Calibration”.

I DigivibeMX —

Start DataBase Tools Sefup Help
M30 V10.08.7

The following window should open. Select your Interface and set Channel to Op, then click “Start”.

For 2-channel interface connect the calibration
device on channel 2 - Op
For 4-channel interface connect the calibration
device on channel 4 - Op

Inteface | 2 Channels b

Chamnel  Op v Cancel

Erbessd Reliability Instruments LLC — January 2017
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The following screen confirms a successful calibration. DigivibeMX® software is now ready for use.

Calibration successful

Verify the sensitivity of the sensors Senstivity of the sensors
Inteface | 2 Channels W
horvel 0p % Gose

The default sensor sensitivity is preset to 100 mV / g. If you want to change it, click the "Sensitivity of the sensors" button.

For more information using DigivibeMX® software, please refer to the videos on the welcome screen of the installation disc,
in the user manual (Help -> Contents) or on our YouTube account.

Calibrate DigivibeMX® manually or with External Reference

On the Setup Menu, select Config to open the Preferences context menu. On the "Channels" tab, set Channel 1 to 100mV/g
for calibration purposes: (It does not have to be the actual sensitivity of the sensor used)

| DigivibeMX'

M38V10.08.7 EF 1} IMSTRUMENTS

50LCe Locsl Daisbase O Bpaa | 32t o
O 2 il S e oy i phica Ot
3 o Signal ICEN #hio a Graphics  Othen
AL g ‘JCS Machine i A - = & He
il [ Specal .
B0 Terdenzy Chamet.]
- Sersiiuity 00 vl miifg
Tip= Accelemmetsr
L1 Tngger
Enample - Aea2  Oveal  Octavebends
A, R Rt Charnzl 2 —
Sersiivity 00 # -
s Acc Env Severlty
Typ= Opticel Sersor -
f N Good
na Aocemabis
Channal 2 Pough
Serstivity 100 ! g 1 B Ead
T — . ey bed
Tipe Accelernmetar
[ Trager
Charne! 4
Saremmy 100 L omug
Tipa [ —
= [ Troger 35 |
Tigger 1000 |3 2
1 — D I
ons Special Tendency ons Special Tendency
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Connect the calibration device to the interface on port 1-A:

ﬁf’i

1) On the Start page, select New Analysis
2) Select acceleration units G

3) Select 6 seconds of recording time

Help

Algems  Setup

INSTRUMENTS
X nTERFACE

| DigivibeMX'

W30 V10.08.7

VEues  Anayze Beanngs
Channels: 1

| €1 Ams
Ma

Lo}

SR 44100
Rec: 0.00 Sec

T T T
0.0140 00180 00180

f.fu\ns*ﬁ

7.0

£.0-
40+
304
2.0+
1.0+

Zoom 30k

0oL

T T T T T
2500 5000 TSO0 10000 12500

Database Balance  fralyss Rowe Cafs
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Analysis Functions Tools  Alarms  Setup  Help DIgIUIt’Jr"MX

IS

Valoes | Arichyze  Beangs c + X W =B RMS: 1.01 6 Time[s 12 oW oh B v o X g =
Channels: 1 ¥ = Into
ol JL Wi
Man freq 3 FM vood A "\ A A ,'l! 11 f —_
;:: rl::;gk ::;G.G ||]l ﬁi' ,Ill ﬂ]l ( /\! II| \ (\ JP' X]l { ['l||I / I1| J[l' ! ;'! JII]I i l‘}l ,\ ’l{\l n ’\ \ P\ || ;.I JII ]ll } :i: u:] q
g VRTATATATRIAV ATATRTATATRTTATRTAVATAVAATATAY
VY quw VY
un—l
0 0020 © CQD 1] ‘:!-!ﬂ o GIE[' 1] |Iﬂ: 0120 ¢ IIlE 0 :Iﬁﬂ o '.IEE' 0. .":':I.'. 1] .;:E 0 7&;9: jlﬁﬂ 0 :':ﬁl:l a .’Isﬂﬂ (1] .';7|'.' o ::":' o ._'Il_': 0. =:ZEI a Alﬂﬂ (1] -:.-’D 0. dll'] 1] i«?: o L‘.‘C‘ 1] .=If|ﬂ

IMPORTANT: If the signal is not sinusoidal, as in the example below:

3.00
.00

oo “h .1‘.,“L]1Hl i ‘.“ I“ xt'llllll.nl“ 11.“, Lﬂ“lllh.wl LEFP ‘llnu '
T Y RO LV T

-3.00
-4.00

Confirm that:
- The correct interface and calibrator have been selected
- The Y-axis units are set to Gs and the sample time is 6 seconds.

If problems persists, you may have a damaged cord or calibration device.
Contact us: info@erbessd-instruments.com

When the system is properly calibrated, analysis value should be 1.00 G.

Values  Analyze\ Bearngs

Channels: 1 v
2
C1 RMS 1.0070G
Max 1.0550G
Max freq 3574 64 CPM
Peak to Peak 29266 G
Crest factor 145

14
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Navigating DigivibeMX® Software

User Interface

The User Interface is divided into 3 main sections:
e Menus and Functions (Section 1)
e Toolbar and Shortcut Tabs (According to version) (Section 2)
e Analysis and Work Area (Section 3)

Exampls - rmss  Owersl | Octave bands

| o Velocity Severity Acc Env Severity
Machines t . Gocd =

Machnes

ops Special Tendency ons Special Tendency

-i“. Ealance —'nasa Foge C o O |

Main Menus

The graphic user interface of DigivibeMX® Version 10 has been completely redesigned, with more intuitive menu options,
increased touchscreen compatibility and easier access to functions. The software is organized into 6 main functional menus.

e File menu

e Start menu

e Data Base menu

e Tools menu (According to DigivibeMX® version)
e Setup menu

e Help menu

15
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Start Menu

I 1

Save As

New Analysis
= 3w the g in ANL Format

Opens & new
Vibration analysis Tessioe

Save to Data Base
Saves the Fig inside the curvent
Caza Base

New Balancing
Opess » new balance sesson fro
1ord panes

New Dala Base . UFF 58 Import Export to UFF 58
Create a rew 501 Ce data base UFF 58 [--!1-:, 5 LIFFSS vioration ;‘;‘ #%2 unverssl UFFSE
Route by Code . ASCIl Import Export to ASCII

- Read he bartode Wi the . OGS @ Tent vibeaton fie Espoet no it fite foeman
WEDEATEs 10 O0en 3 ot ASCI

Export to WAV
Export 5gRai 10 sucio e

Export to Image

Export vigral to image

Start DataBase Tools Setup Help |D|g|V|bEMX

M30 V10.08.7 ERBESSD INSTRUMENTS

so (I '@.P.@__"Q

New Route Barcode Mew Help Index Oniine ool Tips
Route Machine Help

New Analysis: Starts a new analysis session and opens the Analysis, Functions and Alarms menus
New Balance: Starts a new balance session and opens the Balancing and Alarms menus
New Route: Starts a new data collection Route by selecting from machines in the database
Barcode Route: Starts a new data collection Route by scanning barcodes

New Machine: Creates a new Site, Area or Machine in the database

3D ODS: Starts a 3D ODS simulation session

Record: Starts a vibration data collection

Stop: Stops a vibration data collection

Play: Playback of a recorded data collection as sound.

Stop: Stops playback of a recorded data collection as sound.

Help Index: Opens the software User Manual

Online Help: Opens a web browser link with additional help, such as videos and manuals.
Tool Tips: Activates tip balloons on various software items.

16

Erbessd Reliability Instruments LLC — January 2017



Data Base Menu

Start = DataBase Tools Setup | DigiVibeMXb

M30 V10.08.7 ERBES

Connect y XpOT imp hom Login

= New Machine: Creates a new Site, Area or Machine in the current database

= Edit Machine: Edits a selected machine in the database

= Delete Machine: Deletes selected (check marked) Sites, Areas or Machines from the database. Button is
disabled until machines are selected.

= Database Report: Generates a report of the database

= New Database: Creates a new database

= Connect: Connects to a SQL, SQLCe or MySQL database

= Refresh: Updates the database with the latest changes made

= Sync: Synchronizes database locally or with El-Analytics cloud service

= Export: Exports selected machines to a SQLCe database

= Import: Imports a SQLCe database

= Home: Updates the database tree and closes working database back to the Site level

= Login: Logs in to El-Analytics

* Logout: Logs out of EI-Analytics

= Explore: Explores the tables in the database

* Free space: Cleans up the current database and create free space

= Repair: Repairs corrupted databases.

Tools Menu

Start Data Base Tools Alarms  Setup  Help |Dlg|V|beMX

M30 V10.08.7 ERBI

Hy Wiy

= Database Report: Generates a report of machines check-marked in the database tree

= Analysis Report: Generates an analysis report from a signal in the work area

= Balancing Report: Generates a report for an in-process or completed balancing session
= Balancing Calculator: Opens the balancing calculator

= 3D Model Editor: Opens a selected 3D ODS model for editing

= Velocity Severity: Opens an ISO 10816 machine vibration severity chart

= Envelope Severity: Opens a recommended enveloping machine vibration severity chart
= Bearings: Opens the bearing database

» Vibration Diagnosis: Accesses helpful vibration analysis diagnostic tools

= Gear Frequency: Opens the gear frequency calculator

17
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Setup Menu

Data Base Tools Setup Help |D|gIVI|bEMX

M30 V10.0B8.7 EHDE
1 8

\ =
]

Cafibrztion

= ASCII Settings: Configures collected data to export as ASCII file type

= Calibration: Calibrates the software using the calibration device and 2/4 Channel interface

= Select Device: Selects a connected interface

= Config: Configures DigivibeMX® software and hardware for balancing and/or data collection

Help Menu

Start DataBase Tools Setup Help | D'gIVI beMX _ ,
M30 V10.08.7 ERBESSD INSTRUMENTS

= Help Index: Opens the software user's manual

= Help Content: Opens the software PDF manual

= Online Help: Opens a web browser link to additional help, such as videos and manuals
= Tool Tips: Activates tip balloons on various software items

= Erbessd Instruments: Opens a web browser link to the company's official website

= El Analytic: Opens a web browser link to the El-Analytic homepage

= Activation: Opens the software activation window

= About: Displays software version and copyright information
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Conditional Menus

Conditional menus are not immediately visible when DigivibeMX® opens. They appear depending upon user-selected
operations and software version (M10, M20 or M30). They provide additional functions for vibration analysis or balancing.

Analysis Menu (M20, M30)

The Analysis menu in versions M20 and M30 is activated by:
e Selecting New Analysis on the Start menu for a new data collection, or...
Selecting a Machine from the Database, then Opening a data point in the work area

iMar. 1.0376 - Max Freq: 1187
10458 oo Max: 0.0572 - Max Freg: 1797
[0:238 | G0 Maoi; 0.0837 - Max Freq:5390

Values Anaiyze Beanngs c1 o . FE a2 RMS: 0.07 in/s e e Ty "5} [e') b4 o 5
Chariels: 1 - |

Example - ODS - vent2 . 1H

Info
Date = 201407H3

ol st~

Analysis menu tools are as follows:

Data Base  Amalysis Functions Tools Alarms Setup Help |D|g[V|beMX
M30 V10.08.7 ERBESSD INSTRUMENTS

Harmonics

o . LL ‘I:
L
Trigger

C1: Selects the number of channels to be used for data collection/analysis. Permits manual switching between
channels.

Record: Starts a manual recording vibration data

Trigger: Initiates recording of vibration data when the machine’s vibration level reaches a pre-defined level
Stop: Stops a vibration data recording

Clear Marker: Deletes markers placed on the FFT spectrum

Place Marker: Place a marker on the FFT spectrum

Harmonics: Set harmonics in the FFT, which range from 1 to 10

Sidebands: Place sidebands on the FFT, which range from 1 to 4

Measure Distance: Measures the distance on the horizontal axis between two points of the FFT
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Periodic Events: Trace in the time graph from 5 to 20 cursors according to a frequency
Averages: Up to 10 times to eliminate random events
Decibels: Converts the vertical axis scale to dB

Functions Menu (M20, M30)

The Functions menu in versions M20 and M30 is activated by:
e Selecting New Analysis on the Start menu for a new data collection, or...
i ing a data point in the work area

2 F A Date mm/s 9E ] Temp Edra

i | Max: 00276 - Max Fregq: 1187
10453 0o Mani: 0.0572 - Max Freg: 1737
:0235 :D.C .I'-la;: 0.0827 - Max Freq:5390 Open

(Channels: 1

Viues | fnglyze Bearings ol + X W M AMS: 0.0 in/s il lh B v e X g 57

C1 RMS
Max

Example - ODS - vent2 - 1H

Info
Max freq Date = 20140713

. :-i1a.hLa.u,hm.-mL.nulwuu,hhlijall.tmii.:msmuthlimImmmml.uhmla,nmmmu;.mmmd.-.iuuim: et

Functions menu tools are as follows:

Start Data Base Analysis Functions Tools Alarms  Setup Help |D|g|V|beMX
M30 V10.08.7

Coherence

= 3D FFT Waterfall: Cascading 3D FFT representation of vibration data

= Spectrograph: Color representation of the amplitude of a signal

= Cross-by-0 Frequency: Frequency calculation based on the time elapsed between crossings of 0 axis
= Crest Factor: Calculation of the crest factor, while more sinusoidal, this value approaches 1.41

=  FFT: Amplified frequency spectrum

= Bode: Bode chart for calculating resonant frequencies

= Phase: Graphic that represents the Phase in each frequency of the whole spectrum

= Cross Power Spectrum: 2 signal crossing function to weight matching frequencies

=  FRF (Frequency Response Function): Measures the output spectrum of a system in response to a stimulus
= Coherence: Statistics to examine the relationship between 2 data collections

= Orbit: Dynamic 2D representation of rotor shaft displacement
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Alarms Menu (M20, M30)

The Alarms menu in versions M20 and M30 is activated by:
e Selecting New Analysis on the Start menu for a new data collection, or...
Selecting a Machine from the Database, then Opening a data point in the Analysis and Work Area

©@ ® b e
SOLCe Loca Database. | _
|~—’_|.‘_ Example ALL r l@ Judi |
T ﬂ_fli‘—::s“) Table F A Date mn/s gE 9 Temp . Edra
&I Oven | | Max: 0.0275 - Ma ey 187
(=L@ Table 0.0850 0109 10.458 00 Ma: 0.0572 - Max Freg:1797
01242 0062 lozs 0.0 Maoi: 00827 - Max Freq:539¢ Open

Stat | T1H-2014/07/13

Values Analyze Bearings c1 . X i) Qi b 7
Channels: 1 i
C1 RMS 0.0723in/s Example - ODS - vent2 - 1H
Max 0.0399in/s 0.200 Info
N N B Y Y T P R T T P e

Alarms menu tools are as follows:

Start  Data Base  Analysis Fundions Tools Alarms  Setup Help | DIEIVIDEMX :
M30 V10.08.7

= Show All Alarms: Displays all alarm levels

= Green Alarm: Displays or hides alarms with a low impact level

= Yellow Alarm: Displays or hides alarms with an average impact level

= Red Alarm: Displays or hides alarms with a high impact level

= Show Report: Displays alarm levels of each axis per point of a machine across the 4 categories analyzed
(Acceleration, Velocity, Displacement, Envelope)

= Set Alarms: Sets alarm parameters assigned to each machine monitoring point

= Available Alarms: Displays each machine monitoring point with at least one alarm assigned
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Routes Menu (M20, M30)

The Routes menu in versions M20 and M30 is activated by selecting New Route on the Start menu

© O

Deiete Rec Deiete Al

F X T2 i Sat| foabss

Machine Area Com;: Code c1 4 x Jl-) -_l 0 Qi x 65

X

Into

100
= C1RKME =0.00 in/s
<0 €2 RMS = 0.00 in/s
” .
B 0 SH: 44100
= Averages: 1

Routes menu tools are as follows:

Start Data Base  Analysis Functions Tools  Routes  Setup |D|g|V[bEMX
M30 V10.08.7

® 8 O T

Save Route  Delets Rec Dalzte Al

= Reference Channel: ODS data collections require assigning one channel to collect stationary reference
data. Activate and assign a reference channel, if you want to create a route for ODS data collection

= Record: Start recording a vibration data collection

= Stop: Stop recording a vibration data collection

= Save Route: Saves the current route

= Delete Rec: Deletes the current or selected vibration data collection

= Delete All: Deletes the current or selected route

= Import: Loads a Route as a text file

= Export: Exports a Route as a text file

22
Erbessd Reliability Instruments LLC — January 2017



3D Tools Menu (M20, M30)

The 3D Tools menu in versions M20 and M30 is opened by selecting 3D ODS on the Start menu

Exit the 3D Tools menu by closing the 3D Sim tab in the work area

PIIGGM'

Speed Speed Up Decrease Amplfy
Down

Pause

[ sGLCe Local Database ] Expand Al | Stat | 3D Sm
—!-Q' Example Frequencies Balloons Points  Settings
= [l ~ne -

3D Tools menu tools are as follows:

.':n Start Dats Base To-ols iD Tools Alnnmad Setup = i) I Dlﬂl\.” bCMX .
= M30 V10.08.7 INSTRUMENTS

Spned U Decreaie ity X H- L Loy e

= Start: Start movement of the 3D ODS simulation

= Pause: Pause the simulation

= Stop: Stop the simulation

= Speed Down: Decrease simulation speed

= Speed Up: Increase simulation speed

= Decrease: Decrease amplitude of the simulation movement
= Amplify: Increase amplitude of the simulation movement
= Axis: Shows or hides axes

= H-V: Inverts Horizontal and Vertical axes

= H-A:Inverts Horizontal and Axial axes

= V-A:Inverts the Vertical and Axial axes

= Copy: Export the 3D ODS model as a still image file

= GIF: Export the simulation as a moving GIF file

NOTE: For detailed instructions about using 3D ODS functions, please refer to Page 128.
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Balancing Menu (M10, M30)

The Balancing menu in versions M10 and M30 is opened by selecting New Balance on the Start menu

A1

—‘ o|l+ x| a0 2 v o x |6 |e

Into

= 2 Planes Auto (only applies to the I-600 Sequential interface. See Appendix 1 for details): Allows for
automatic sequential recording of both planes, or independent recording of each plane

= Record: Starts vibration and phase data collection

= Stop: Stops vibration and phase data collection

= Polar Graphic: Shows or hides the polar graphs in a rolling session

= Filter: Defines a rotational speed frequency range to improve phase measurement accuracy

= Balancing Calculator: Assists with adjusting to conditions that could affect balancing accuracy
= Tacho: Displays the indicated rotor speed signal from the Tachometer
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ERBESSDINSTRUMENTS®

Using DigivibeMX® Software

DigivibeMX® is a powerful and versatile Condition Monitoring software. It empowers users with industry-leading vibration
analysis and balancing capabilities. It also features different methods of navigation, in order to move quickly between

different tasks.

Toolbar and Shortcut Tabs
The left-hand column (2nd section) of the screen acts as a toolbar. In addition to providing overview information about the
current task, it features several shortcut tabs - allowing quick transition between key operations.

S0LCe Local Database [ Expand Al |
—. Examgle |
- 0DS
+{:|. Special

=t D. Tendency
B D. Machine 1

Example\ODS \went2

Database Balance Analysis Route Custom route

At the bottom of the toolbar are shortcut tabs for Database, Dynamic Balancing, Vibration Analysis, Route Data Collection
and Custom Route functions. These functions are explained as follows:
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Database Tab

The Database Tab opens the database - a file and folder system where all collected vibration and balancing data is stored.
The DigivibeMX® database system is compatible with SQL, MySQL, SQLCe. For specific Data Base Menu features and
functions, please refer back to the "Data Base Menu" section of this manual.

The database view is divided into upper and lower panels. It features a File Explorer function similar to Windows, meaning
that when a folder is check-marked in the upper panel, its subfolders are previewed in the lower panel.

Upper panel displays the database folders and files in tree format.
A recommended database structure is as follows:

- Top Level: Company Name, Customer Name or Plant
Location (for service providers or other users collecting
data in multiple plant locations)

- Second Level: Plant Area or Process Area

- Machine Level: Machine ID

- Measurement Point. Motor Inboard, Point 1, etc.

- Measurement Axis: H, V, A or Reference (for ODS)

- Collected Data Files

If Machine Alarms are used, each level of the database will display
the highest severity alarm for any collected data it contains.

Lower panel displays the scan path for selected files in the top
panel. Data for selected items is previewed on the Start Tab in the
main Work Area (Section 3).

NOTE: Right clicking on items in the Database opens a context

menu. Several options are available, depending upon the item
selected and functions available.

Erbessd Reliability Instruments LLC — January 2017
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Delete

1

Database Balance

Analysis  Route  Custom route
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Balance Tab (M10, M30)

The Balance Tab opens a telemetry panel for dynamic balancing.
The view is divided between Plane 1 (upper) and Plane 2 (lower).

NOTE: For single plane balancing, only Plane 1 will be visible.

During the balancing process, each collected run is saved
automatically for later review. The saved data from each run can be
selected from the drop-down menus, under the Plane 1 and Plane
2 panel titles.

The following values are displayed for each Plane:

Mass: Recommended mass to add or remove

Angle: Recommended angle at which mass should be added or
removed

Quality: Balance quality grade

Filter: Filtered Tachometer frequency range, if any
Phase: Phase of the filtered value, if any

Tachometer speed, RMS, Max and Max Freq are displayed in
the lower (blue) section of each panel.
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Analysis Tab (M20, M30)

The Analysis tab opens a telemetry panel for Vibration Analysis. _

Values  Analyze  Bearings

The Analysis panel has 3 top tabs: Values, Analyze and Bearings. The

dropdown menu underneath the tabs allows selecting multiple L -
channel data for comparison, if multiple channel data was recorded. C1 RMS 0.3227in/s
Max 0.3275in/s
The Values tab displays significant overall values of a selected Max freq 1753.55 CPM
vibration data collection. Peak to Peak 11854 in/s
- RMS: Root Mean Square of overall vibration. Crest factor 176

- Max: Maximum FFT peak value.

- Max Freq: Frequency of highest FFT vibration.

- Peak to Peak: Highest to lowest peak value of the waveform.

- Crest Factor: Expresses how close the waveform is to being a
perfect sine wave.

The Analyze tab provides a quick overview of peak values in the FFT. _

Specified values are also displayed on the FFT graph. Values Analyze  Bearings
- Max: Maximum FFT peak value.
- Max 5: Five highest FFT peak values.

Database Balance Analysiz Route  Custom route

Ch |1 = Max Max 5 Max 10

- Max 10: Ten highest FFT peak values. 1756 ~||G | [ Analze |
- Analyze: Amplitudes at ten harmonic frequencies corresponding
to speed of rotation. No. Frequency Amplitude “
1756 0.33
2 3513 0.00
K] 5265 0.00
4 025 0.00
5 8761 0.00 W
Phase shows a comparison of up to 4 channels, where multiple- Phase
channel data has been collected. Freq.
Ref: |Ch1 w Iﬁ
Ch Phase Amplitude ~
0 0.032
2 0 0.000
3 0 0.000
4 1] 0.000 N

wp  Print markers
“  Clear markers

Database Balance Anglysis Route  Custom route

Erbessd Reliability Instruments LLC — January 2017



INSTRUMENTS’

Analysis Tab continued (M20, M30)

The Bearings tab provides analysis of potential bearing fault
frequencies, according to the speed of rotation and the type of
bearing installed.

The Bearings tab has the following buttons and windows:

- CPM: Machine rotation speed.

- Bearing: Enter all or part of the installed bearing number and
manufacturer.

- Search: Search for a desired bearing in the bearing database

- Calculate Frequency: Calculates and displays the bearing fault
frequencies (BPFI, BPFO, BSF, FTF) and harmonics - according to
the speed of rotation, characteristics of the selected bearing and
desired harmonics.

- 1 Harm: Select the number bearing fault frequency harmonics to
be analyzed.

- Channel: Select the channel to be analyzed.

- Show markers: Display bearing fault frequency markers on the
FFT graph.

- Delete markers: Delete bearing fault frequency markers from the
FFT graph.
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Values Analyze Bearings

CPM
Calculate Frequency 1Ham »

Defect Frequency
BPFI 9538.23CPM
BPFO B265.77CPM
BSF 4058.41 CPFM
FTF 69620 CPM

Markers

Channel |1 =~
mp  Show Markers

“  Delete Markers

Database Balance Apalysis Route  Custom route
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Route Tab (M20, M30)

Machines in the database may not be listed in the order one would
logically collect data from them. Creating a Route allows machines
in the database to be organized into a logical order for efficient data
collection. The Route tab opens automatically when New Route is
selected on the Start Menu. If the tab is opened manually, no data
will be present.

To begin the process of creating a route:

Open the Start Menu

Open the Database tab view

Select all desired machines for the route

Select New Route from the Start Menu (the Route tab will open
automatically)

The Route tab view is divided into 3 sections:

1: list of the machines that are within the route.

2: the analysis points that were configured for the current machine.
3: section of comments additional to the route.

There is also a toolbar with the following elements:

Reference channel for ODS
Save route even if not all points have been recorded
Delete the machine from the list

W -

L
=

Delete entire route
Import route list

- AV

Export route list.

il

Machine Image
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Custom Route tab (M20, M30)

Create a Custom Route by modifying an existing route file or by
adding new analysis points. This feature is mostly intended for off-
route data collections that may or may not be added to the
database. Major Route modifications are best accomplished by
opening an existing Route in the Route tab.

Opens a Route file

Save as a new Route file
Export as a UFF58 file
Admin tool for adding rows
Delete item from Route

WAL o
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Analysis and Work Area

File Manager and Statistics Manager (M20, M30)

In the Start Menu view, the Analysis and Work Area consists of two distinct panels (outlined in the picture below):

Area 1: File Manager
Area 2: Statistics Manager

S0LCs Local Database ] Expand 411 Statt

=@ Exanpl ALl

vent] erall | Detaws bande

Ao B ﬁ

Exira Fle o
Max: §.2850 - Max Freq: 1797
Max: 0.131% - Max Freq:1757

Iy

B 0.1473 - Max Freq: 1797

Acc Env Severity

G
Accepioble

Velocity Severity

Rough
B Ead
I Very bad

Dalabase Balrce | Analmia  Aoute  Custom routa

ra
w
I

File Manager

The File Manager panel previews the data contained a selected database item. Each row contains an overview of the most
rimportant information. An "Open" button in the File column indicates that a measurement point has data, which can be
opened for analysis. If the button says "No File", there is no data file for the measurement point. The measurements displayed
in the Work and Analysis Area are determined by the level of item selected in the Database tree, as follows:

- Plant Level: Most recent values collected for all plant machines are displayed

- Area Level: Most recent values collected for all machines in the area are displayed
- Machine: Most recent values collected at each machine point are displayed

- Point: Most recent values collected at the selected point are displayed

- Axis: All values collected on the selected axis are displayed
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INSTRUMENTS’

The File Manager panel contains the following command buttons:

E Filter the File Manager to only display measurement points containing data files
| o .
& Open two or more selected data points in a cascade graph (as displayed below)

EIDE_Example || Expand Al - Stat  Cascade - Table

Al | Freview Table
() Signal (@) FFT
| Configuration
Zoom X Zoom Y
20 = 10 =

- -

3D View Names

Severity
2
£
| Parameter & |
| .
— > I I I —
36
v
| Print
Signal FFT }
: N . B, .

1V-2014-06-24-10:05:42
2V-2014-06-24-10:06:40
V-2014-06-24-10:06:57

R IS

I
CPM 2000 4000 E000 000 10000 12000 14000

Database Balance Analysis Route Cla [ 11587 CPM Generate report

& Copy selected row(s) to the clipboard

+ Add a measurement manually
P Edit a measurement
X Delete a measurement

Statistics Manager

The lower section of the Statistics Manager panel contains 3 tabs: Statistics (name displayed on tab reflects the selected level
and sublevel selected for Analysis from the Data Base), Overall, and Octave Bands.

ALL - lwks | [Py
+ D. My Table P A Date mm/s Temp
4 1@ Oven » 2014/07/13 11:34:43 00717 0.076 mm Max: 0.0376 - Max Freq:7187 m
1@ Table 1 v | 20140713 113453 0.0850 0.109 0.458 Maz: 0.0672 - Max Freq 1757 Open
1 |A | 2014/07/13 11:35:056 0.1242 0.062 0235 0.0 Max: 0.0827 - Max Freq:5350 Open
Ll 1407 1111'E1R NOE74 N7 037 nn Moy D00 K Eron 1797 Onan
vent2 - Points  Overall Octave bands I
ValAanitv Qavaritr Arnn Env Qavaritr
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Statistics Tab

Displays overall statistics for a selected level of Database - Company, Area, Machine or Point - in two key parameters:

- Velocity Severity: The most important parameter in overall machine vibration.

- Acceleration Envelope Severity: The most important parameter for measuring bearing and gearbox wear.

53LCs Locd Detabase O] BpendB| | Stan
=-[ 1@ Exampl= A B R
=L@ oos = = = = —
) My Table P A Date = mmss gE g Terp - Eutra Fiie 3 i,
__ O 1 | 120740010 110443 D | Max: 00375 - Ma Freq 7167 3] FI
1| v 20140713 11:34:53 00850 0109 0.458 oo Max: 0.0672 - Max Freq:1797 Open —
T1|A|2 1311:35:05 01242 0.062 0.235 oo Max: 0827 - Max Freq 5350 Open |
“y oo mmn gy megs [ nnpna lni=z noE7 [na M 08910 s Fome 4757 o b ——
2 vert2-Poirte  Oyenall  Octave bands
o v+ .
=g 4 Velocity Severity Acc Env Severity
G )i Specia Acc Env
=-[0 ) Tendeney N Good
Acceptabie
Raough
3 3 I Eod
. ey hed

&

Statistical graphs are calculated using the Velocity and Acceleration Envelope values of each measurement, compared

against the configuration and alarm values of each machine. Colors are displayed according to alarm severity settings.

For example, if you set the following alarm values:
o Good: 1.2 mm/s
o Satisfactory: 2.8 mm/s
0 Unsatisfactory: 7 mm/s

The colors will appear like this in the graphs:
o 0.5 mm/s = Green
o 1.5 mm/s = Yellow
0 5mm/s = Orange
0 8 mm/s =Red
0 15 mm/s = Dark Red

Color indication for each level of Database item:
- The color of a point will be the highest alarm value of any axis data collection.
- The color of a machine will be the highest alarm value of any point.
- The color of an area will be the averaged alarm value for all machines.
- The color of a plant will be the averaged alarm value for all areas.
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Overall Tab

Displays a trend plot of the vibration at each point and axis over time. To view a trend plot, simply select a machine data
collection point or axis in the database. If more than one data collection exists at that point or axis, they will be line plotted
automatically. If only one data collection exists, the data plot will appear as a simple bar graph.

501Ce Local Database ] Expand Al | S_tart
= (B | B
Date mm.s gk Tem| Exra Flle
.2 IE 2014/07/13 11:34:... |007T17  |0O76 0.0 |Max:0.955-Max Freq 7187 Open
\l' 201440713 11:34:... ﬂ.ﬂﬂfﬂ 0109 0.458 0.0 | Max: 1.707 - Max Freq:1737 COpen
1aHMAMTAY 1195 (B1oa nneg N6 (00 [Mav: 2107 Mo Gan.B100 Dsiars e
Special - Machines  Overall  Octave bands

[&] Velocity

t — ey p—

1.\:’1 i .\':Elccib-‘l ||:| Envelope |

I D. Special TA- Velocity | Temperature
@[ Tendency |
0.8 -
| 0.6+
Example'-.Tendency'-.BiE? line —
0.4+
___________________________ R
0.2
i] — T T
7/13/2014 7113/2014 7113/2014

Trend curves can be displayed in any of the available displayed parameters: Velocity, Acceleration, Envelope or Temperature.

The trend is plotted only with the values of the files that appear in the file manager. If any data filters are applied to the File
Manager (by date, file, etc.) the trend will be plotted according to the same filters.
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Octave Bands Tab

Displays the vibration spectrum on a 1/3 octave band chart. This method consists of dividing the entire frequency spectrum

into 32 basic frequency bands distributed on a logarithmic scale - then grouping all nearby amplitudes into their
corresponding frequency range bands.

Special - Machines Owverall Octave bands

Hz VIEIA E

1.2+ I 1H2014-07-13

1

0.8

0.6

0.4 -

0.2 -

——
—————
— ¥y ™ —
! - SErRAmERse T fE2MnETea®anog
= - o
Hz

Octave Bands are intended to provide a view of overall vibration by frequency range - perhaps drawing attention to an

increasing vibration trend in a particular frequency range. They are not intended to replace analysis of higher-resolution
spectra for specific fault frequencies.

To see the octave bands of a single measurement, select it in the File Manager and its graph will be displayed.
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An example analysis of overall data using Octave Bands:

The cascade view shows a dramatic increase in vibration at 1H on 01/04/2010.

= . H2010-02-15
15—l . 1H2010-03-01

Databass Bolance  Prabsz Foa|»

The same peak is visible in the trend view. The trend line indicates a period of gradually increasing vibration.

[T Epand A1 | St
ALL Bl D+ P X
Machine 1-Ports  Tendengy Oclave hands
H ~|[v]a | =]

" — {5 Hz

— 0 Hz

— 35 Ha
12 e 315 Hz

40 He

50 Hz

10 51 Hz

Bl Hz

100 Hz

125 He

: 160 to

200 Ha

- 50 He

8 s 315 Ha

e 400 Hz

— 50 He

' R \
\\ 7 | | \
2 '\V'__/“ T i K.
o | — - |
0020 002200 01032010 01042010 071/05[2010
Datzhase Balance Anobsiz | Fxa [+

By positioning the mouse pointer over the rising frequency, a frequency of 31.5 Hz (1890 CPM) is displayed. Since the motor
rotates at 1800 RPM, the peak is most likely the result of an unbalance. The data suggests the unbalance was corrected

before the next data collection on 01/05/2010, as vibration levels had reduced significantly.
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Using the Database Menu

The Database Menu features tools to manage the three database types compatible with DigivibeMX® - SQL, MySQL and
SQLCe.

Options on the Database Menu include:
e Create, edit and delete machines
e Create, connect and update databases
e Export and import databases
e Explore and repair databases
e Free space in the database

Start DataBase Tools Alarms  Setup Help |D|giVibeMx

M30 Vi0.08.7 ERBES

i@é S W o B L& /2 a

Connect Refresh

New Machine E: Adds new Companies, Areas or Machines to the existing database. Clicking opens a window for
entering new machine locations, parameters and characteristics. The New Machine window is comprised of 3 panels:

Equipment Config X
General
| ID | Analysis points [0 =l 2 Point  RPM Asi= Descriptit e | 5e Moz | meabey | Searen
= Labels (Opty
Company Transmission w
| v| a vl 2
v ass |2 2
Machine Motes
e | 3
(] 3D Model Select | | ... | * B < 2D Image
See points Machine Code
Auto |1402321146 = Available
2
]
1 4 0 2 3 2 1 1 4

Cancel
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The first panel is for creating the New Machine identity and location (company name and area), as well as analysis points,
type of transmission, class (according to ISO 10816) and additional notes (optional).

The second panel is for assigning a 3D ODS model or 2D image for the New Machine. 3D ODS models can be selected
from the DigivibeMX® database, or imported from an external source in .3ds, .xaml, or .obj format. Standard 2D images
can also be assigned to provide an on-route reference.

To add a 3D Model: Check the 3D Model box, click the "Select" button and choose a model file (as shown below).
To add a 2D Image: The red arrow icon transfers a 3D model to a 2D image. Any .jpg image on the computer can be
assigned by clicking on the file icon in the 2D Image panel. There is also the option to take a photograph (provided
DigivibeMX® is installed on a mobile computer or device with camera) by clicking on the Camera icon.

General
- I
| D ‘ Berciiyeis pia Select 30 File x =
o =
Comparry Transmiss Cooling Towers
| v| Motars I
Clad Cthers 3
Area 1 Pumps
Machine Nots i
30 Model S !
[ see poirts
¥
Cancel
40
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The third panel is used to assign data collection points, component speeds, collection axes and other specific machine
characteristics. Detailed parameters enable faster identification of machine faults in Statistics Manager, which can help guide
a more detailed analysis of machine data collections.

Equipment Config *
General
| D | Analysis points |0 2l 2 Point  RPM Aniz Descriptit \Ef.:frn:s Set Alzrms E:rl;:? Search
= Labels (Opt}
Company Transmission w
| ] a vl 2
hrea ass |2 2
Machine Notes
(] 3D Model Select | .. m ' B X| 2D Image
See points ‘ Machine Code
Auto  |691576978 = Awailable
6 9 1 5 7 & 9 7 8
Cancel

Point - Measurement Point identifier — MOB/MIB for Motor Outboard/Inboard or 1 of 4, 2 of 4, etc.
RPM - Expected RPM at each point. The program uses machine speed information to calculate acceleration envelopes.
Axis — Measurement axis that will be collected at a Point — Horizontal, Vertical, Axial.
Description — Machine notes may be added at each Point. They are useful for providing additional information or reminding
technicians to collect and document other machine health data such as temperatures, oil levels, ect.
Extra Values Labels- In addition to vibration and temperature values, DigivibeMX® can graph up to 3 additional values for
each point. These values may be identified with Extra Values Labels.

NOTE: The Set button opens a window for editing Description and Extra Values Labels
Bearing Number - This is an optional value. To register a bearing, enter the full or partial bearing number and click Search.
The installed bearing may be selected from the Bearing Database.

DigvibeMX® automatically assigns each New Machine bar code. Bar codes can be assigned manually by unchecking the
Auto box and using up/down buttons in the number box. Bar codes may be printed (right-click the desired machine in the
Database tree and select “Print barcode’) and affixed to machines. Machines barcodes can then be scanned during route
data collection, to ensure that new data is assigned to the correct machine.
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%
Edit Machine *’

Selecting any machine in the Data tree, then selecting Edit Machine will open the Equipment Config window for editing.

SQLCe Local Database

[ Expand Al | Stat

Example

s ODS

L@ My Table
| . Oven
L@ Table
L@ vent1
M & vent2
1@ 5pecial
w17 Tendency

Example 0D Swent2

Delete Machine: E‘]

Database Report E

exported to Excel.

SQLCe Local Database

[] Expand All

=-[/]@ Example

@ Bump Test
{1 Run Down Orbit
| Tendency

bfp2

1@ Machine 1

Equipment Config *
General
| D | Analysis points |4 & 2 Point  RPM Axis Descripti \El‘.;u; Set Marms ;."‘.:';';“ Search
Compary Transmission | Direct w HVAF Set 11228 Search |
|Example ~] " 1. |2 [0 [HVAF | lset |[11228 | Search
e = 3 1800 |HVAF Set || 11228 Search
P 7 T | | | I | |
| 4 1800 |HVAF Set 11228 Search
Machine Notes I 7 > . ! . |
Ivean ~ |
[] 3D Model Select w7 B8 K| 2D Image
[ See poirts m— Machine Code
1 Auta = Available
4 3 [ =
I E
o | i J
5 3 3 4 4 2 3 3 4
Cancel
Selecting any machine in the Data tree, then selecting Delete Machine will remove the machine from the Database.
Selecting any level of the Data tree, then selecting Database Report will generate a database report, which can be
Start Databass report - o b
Erveloge Auis Comparies
Configurat... — O * [ Green [EH | & Eemk m et
[A Yebow | Exced report
Foee | B
| Red I_ w
Only the last value e Vel Sevarty Erve Sevesty E‘c’;"‘" Cempary ea Marme Part B
EZ - [oos [Py Totie 1 A
e e o Jogs AT 0
From | 1/25/2018 Talaw Gran ons oy Tabln ] v
T ] 0 "]E' Gresn Gresn .DDE- EM(TahI: 2 A
o i e Gresn |ops |1 Table 2 H
i G ons Wy Toble z J
Hi?hligm out of range ::".. Gz |ops ::w Teble :.
USHIES Grean Giean ops My Table H
Green Gman |oos ;'\'y Tele v
_Ok Cancel 3 5 - g >
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New Database E

Selecting New Database allows a new separate database to be created. Database files can be created and saved in any
location. It is recommended to keep all database files together in an easily-located common folder.

1) Save As
A » ThisPC » Documents » Erbessd Instruments » Database
Organize = New folder
% OneDrive 2 Marme Date modified
B This PC 3D Files 172772007 %10 AM
is
QD5 Data
B Desktop | EIDB.sdf
= Documents 5 EIDB_Example.sdf
4 Downloads
J“.- Music
&=| Pictures
B videos

i Local Disk ()
- Archivos (D:)
= ERBESSD DR (F:)

== ERBESSD DR (F)

Type

File folder

File folder

50L Server Comp...

50L Server Comp..,

o

File name: M

Save as type: | SOLCe (*.sdf)

# Hide Folders

Connect ((M))

If database files are moved between devices or stored remotely, Connect to Database allows mapping their new location. .

]
Refresh

Updates database with any newly-collected data or equipment modifications.
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Sync E

Synchronizes a secondary database with the main Database.

Mechins 1

cle, A -
Synchronize Database x
Local database Extemal datobase
0[] Bamels
Custam
0 Ooen 3
ot
Aeadngs Capy
(%] Ory Last Values ®) Compiete fles
[ Ml'Vahee () Orly RMS values
.f’-’ \
iy \
€e
S A
—

Connect Database

Connection
string

Database type

O MysaL O 5GLCe

[ New Database

Cancel
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Abrir

Organizar =

« Frbessd Instruments » Database »

Mueva carpeka

Nombre

Fechz de modifica

OE Este equipo
= Autodeck 360 30 Fifes
& Descargas
= Documentos

M Escriterio

5 moter pump

[&] Imagenes
S Misica
Videos
Windows

ws RECOVERY (D)

< »
Hombre de archive: | Motor 1 v | DataBase File -
Connect Database *
~
Data Source=C:\Users'\Electron EI\Documents\Erbessd
Instruments*.DatabaseMotar 1 sdf: Max Database Size = 3500:
Connection |SSCE:Max Buffer Size = 32768
sting
Database type
O saL O MysaL @ salce
= Open local database [ ’ New Database
Synchronize Dakabase
Lecal database Extemal databaes
= [|Esarple | =B

® Open

Select the base you want to
synchronize, select if you want
to pass all the values and if you

want to copy the files

\Progrzm Fies

10\Maching 1., M
e = 3500; SSCE:Max Buffsr Size - 22768
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Synchronization will start, do not interrupt the process:

ELDB_FS

The Synchrenization will start now, you can use the software but please do not
close the Synchronization window until it has finished

The synchronization ended successfully and the base is already integrated into the main:

abase

ERE |

@ Open
[ Logn
Readings

(] Crily Last Values

@ Al Vaues

Edemal databasa

4

Cooy

1l ] Examcle {
Diata Soorre=CProgy
Ingnimerts" Digivibe! .
Databzee Size = 3500; SSCE:Max
&
I thz maching exsts
@ C fi i e machi
(®) Complele fies ®| Lpdale machines B_DB_fs %

(1 Criby RMS valuzs

The main database has been updated and can now be used.

Stat  DataBase  Tools

1Z] Dont updsts machines

Datzbase succefully updated

| DigivibeMX -

M30V10.04 ™
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Export Database E

Exports data from the current database to another computer. Select the desired levels of data to be Exported in the Data

tree then select Export.

Save the exported database as an SQLCe file.

File name: @

Save as ty‘e: 5QLCe ’

~ Hide Folders

Save Cancel

Select All Values and Copy files to include all collected data.

Select Only Last Values to transfer only the most recent collected data.

NOTE: Copying All Values can result in a very large database, which would be difficult to send via email.

Synchronize options

(O Only Last Values
® All Values

b

Copy files

Cancel

The exported database can now be shared via e-mail,
to any other SQL-compatible software.

. Motor 1

L '3 motor pump
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Carpeta de archivos
SOL Server Comp...

SOL Server Comp...

SOL Server Comp...
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Import Database E Whether you've exported a database for others to analyze or for backup, there are 2 ways to import
it:

- Open only the exported base.
- Synchronize the exported database to a database that centralizes all the machines.

To open only one database, go to "Data Base", then "Connect" and click "Open local database" to select the exported
database:

Connect Database X

‘ Data Base 1 ol AMlarms  Setup  Help -

Connection
string

Database type

O salce

oDs
Special F New Database
Tendency
@ Machine 1
Cancel
then
Abrir x
T « Erbessd Instruments » Databasze
COrganmzar = MNueve carpetn
I8 Ecte equipo homkre
o Autodesk 350 3

4 Descargas

1= Documento;

I Escritorio gl IE.O: =

= Imagenes Fecha de modi

b Misica

B videos

“ie Windews [C)

< RECOVERY @) , . %
MNombre de archivo: ! Mator 1 e DataBase File =

The command line with which that database can be accessed is displayed:

Connect Database X
v
Data Source=C:\Users"Electron El\Documents'\Erbessd
Instruments\Database\Motor 1 sdf: Max Database Size = 3500;
Connection |SSCE:Max Buffer Size = 32768
string
Database type Would you like to give a name to this database? x
O saL O MysaL @ 50LCe
Database name
ptar
= Open local database T ‘ Mew Database T
Ok Cancel ’ﬁ
: j Select a name to identify it

You can now work with the newly imported database:
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| DigivibeMX'

ME0 VI0.05 mERSESSDINSTRUMENTS)

Mot [ Gpand 41| 3at
| B D I
I—I;:mf"wuiafﬂﬂ: Sueh F & Daie s of g Termn Bdr Fie =
5 @ Skoch 1605 » e |zomzzs0e s 2330 0260 053 00 Max 1.725 - Max Freq 258 Open HE
Lo eom g e = sz o 1o T—= o e - =

228,
Home

Immediately collapses the Data tree and returns navigation to the highest (Company) level.

Login and m

Launches the El-Analytic service, if activated. For more details about El-Analytic, please contact sales or technical support.

Explore

Allows manual exploration of the database.

Free space ﬁ

Utility for cleaning and compiling the database.

Repair

Utility for repairing damaged or corrupted database files.
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Using the Analysis and Functions Menus (M20, M30)

The Analysis and Functions Menus feature tools for collecting and analyzing machine vibration data.

New analysis

There are two different methods for opening a new data collection and analysis session:

Method 1 - New General Analysis: This type of analysis does not associate to any machine in the database and will not be
auto-saved to the Database. General analysis is recommended for spot-checking, troubleshooting or other situations when
machine vibration data must be displayed, but not saved to the database.

Begin a general analysis using New Analysis on the Start Menu toolbar. This will open the Analysis Menu.

Start Data Base Tools Setup Help | Dlgin bEMx

M30 V10.08.7

B JDS
“ M %5 ¢ ©@ > @
oEa L T

New Route

start Data Base  A&nalysis = Functions Tools  Alarms  Setup  Help |DIgIV1beMX

M30 V10.08.7
o ¥ 1 I|
il
= . | i il
ol =

Record Trigger ] Sadebands

Method 2- New Route Analysis: This type of analysis is associated with machines in the Database. Data collections will be
auto-saved. From the Start Menu/Database tab: select the machines to be collected from the Data tree.

Select New Route to collect all selected machines.

Start DataBase Tools Alarms  Setup  Help |D|g|VIbEMX B

M30 V10.08.7 ERBESSD INSTRUMENTS

@ T i ODS ]
= HEH fon A
éas 0+ ONN NN 2N O

New Route B Mew NODS v

Machine
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-0r-

Right-click the first machine to be collected in the lower left-hand panel, then select Analyze on the context menu.

EIDB [] Expandirtodo
=[] Example

_-. oDs
-] My Table

Example 005"\ Table
Example\ODS'went 1
Example\0D5'\werg

@ Analyze

¥ Delete from the list

+-[_ @ Oven
+-[]@¥ Table

+ J ventl

+- [ vent2
+- ] ) vent3

- 1@ Special
+-[ &) Bode
+-[ )@ Bump Test
+-[ )& Run Down Crbit
=-[ 1@ Tendency
+-[ @ Wachine 1

Databaze Balance Analysis Rouwte Cla | L=

The selected machine and collection points will open for data collection in the Routes Menu.

Start  Data Base  Analysic  Functions  Tools  Routes  Setup [._Jlg[\flbeMX
M30 Vi0.08.7 ERBES
o —
(L
® &8 O T
F L [X 1962 bl Stat_ poales
Machine Area  Comp Code o1 + X _E Fﬁ RMS 0 Tirme 2 = ‘4"} | 0 o w E =
vant2 0Ds  Ex..
— Info
i — C1 RMS - 000 inis
50 — C2AME - 0.00 infe
2 =
g @ 20: 44100
=04 Averages |
i i A —|
Pairt Hais W E / oo
I T T T T T T T T T T T
£.0000 £,0020 £.0040 £.0060 £.0080 £.0100 £.0120 £.0140 £.0163 0182 £.0200 £.0220
Sec

Select the Point(s) to be collected from the left-hand panel and Record.

Note: The option to analyze a route will automatically set the number of collection points, based on the configuration of
each machine. To change the data points, press the "Configure" option of the contextual menu of the list.

Start/Stop Data Collection

Data collection is started with - and stopped manually with @

NOTE: Depending on the settings, data collection may stop automatically based on the specified collection time, or it may
be stopped manually as desired. To change the automatic recording time configuration: select the Setup Menu, then open
Config. Recording time is located the Signal tab.

NOTE: The button is used to define start trigger settings for EIMU and other remote data collection methods.
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Analysis of Vibration Data

Selecting and Zooming: Magnifying a desired section of waveform or spectrum can be accomplished in a variety of ways.
To select a section of the waveform or FFT for closer inspection, press the left mouse button and slide it along the graph.
When the left mouse button is released, the selected section will be magnified.

3.0 (&)

I.OO-X
000 - ke de N LJ hn

T T T T T T T T T T T T T T T T T
o | 20000 40000 S0000 80000 100000 V20000 140000 150000 180000 2000001 220000 Z40000 50000 280000 300000 320000

_Or_
Place the mouse pointer over the desired area and:
- Scroll the mouse wheel

- Use the "Up” and "Down" arrows on the keyboard

Floating zoom control buttons also appear automatically at each axis, when the mouse pointer is positioned over the units.

0.200
0.100
'gu,uu,u, ||l‘i||[]illl||.|ll].|lllll|hl‘i |||hJ]|illl|Ll_ll 1 l]‘lhl]ll: l ||lli|l.||l_u
= ||||~||||]F| ',"||||'|!'||||1F| |!f|1]‘1|1|||1| l |11I|“|1” T[‘T |11l|rr'||||r
-0.100
-0.200
[ I ! ! ! T ! ! ! T T ! ! T !
EI 00 0.40 0.60 0.80 1.00 1.20 1.40 1.60 2.00 220 240 280 2.80 3
P

b.000 |.la|l.|l]i|.|||“. ;lnlhl.l“l..li ...||11|.1H|,, | lu.l.. .|IL”..1lI.,.. A
s |'I|1I|||'| ]|||I1|II [T F[F|1l'[|"'|1l i |”|u|1rr 'r[” |1”| L

-0.200
I T T T T T T T T T T T T T T

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 280 2.20 3.
Sec
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Floating button controls are as follows:

Zoom +: Magnify the graph.

Zoom -: De-magnify the graph.

(=] Zoom off: Resets to standard view.

Horizontal selection: The selection + Zoom of the pointer will be horizontal.
Vertical selection: The selection + Zoom of the pointer will be vertical.
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Graph tools

A number of panel control buttons are located above each waveform/spectrum graph.

% > B RMS: 0.06 in/'s % iy [ i) (o] > O

Example - ODS - Oven - 4H

0.200 Info
Date = 2014/06M8
L] = 1 RMS = 0.05 inis
-'E 0.000 I'“|I|"| | I|||r|I |II rl 'I LA .lup.l. "I|II|' I|1J‘I I|_||.||. o I.Iu | "'lllll'll I|||I| I'I i |'r'||' il 'I||I| '|I'|||J ! h]ll B |"|l 1 I II| '||I" il ||'I ! _
SR 11025
-0.200 Rec: 3.60 Sec

I T T T T T T T T T T T T T T T T T 1
0.00 020 040 060 080 100 120 140 180 180 200 220 240 260 280 3.00 320 340 360

Sec

IE View or hide channel 1
|':‘.I View or hide channel 2
Add a channel to the view

Remove a channel from the view
il Vertical Measuring Cursors

Horizontal measurement cursors

Show/Hide Labels
h Hand tool to select between zoom and scroll with the mouse pointer
- Copy Tool
) Undo Zoom Tool
& Zoom Reset Tool
a Remove Zoom Tool

Collapse Panel 2, expand Panel 1
Collapse Panel 1, expand Panel 2

=

Enlarge icons for touch screen computers

Hanning =] Window selection

EjeX: [cPM ~| parameter selection in X axis options: CPM, Hz Orders
Be¥: [mm/s | parameter selection in Y axis options:

e g-mm/s2

e mm/s—inch/s

e um-mils

e gE
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Context Menu

Right-clicking anywhere in the waveform or FFT spectrum opens a context menu with the following options:

1 + X &3 RMS: 0.06 in/s = ok I
0.200 ; 0.15: 0168
0.100 Markers 3
Decibels
0.000 - ]l |lhi]|..|lll|l_|ll_ 'II.| JI]|II
' Scale mode v IN |”|'H| Tkl [ ‘I"H'I
o - I
0.100 =F Add Channel
-0.200 X Delete Last Channel
— T T T T T T T T
0.00 0o 1.20 1.40 1.60 1.80 2.00 220 24
Info
See Labels 3
o Low Frequency Filter o= [CPM v || YAxs [infs v th 1
0.0350 a  Cory
o B Savelmage As
M Lnan 1

Markers: Select from several Marker options on a context submenu.
Decibels: Toggles the Decibels view of a selected point Off/On.
Scale Mode: Select between Linear or Logarithmic on a context submenu.

Add Channel: Adds a channel view.

Delete Last Channel: Deletes last added channel view.
Info: Opens a window with configuration information about the waveform/FFT data.

See Labels: Opens a submenu of label options.

Low Frequency Filter: Toggles Low Frequency Filter Off/On.
Copy: Copies a selected portion of the waveform/FFT to Clipboard.
Save Image As: Saves a selected waveform/FFT spectrum as a .jpg image file.
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FFT Spectrum

The following FFT window options are available in DigivibeMX®: Rect, Bartlett, Blackman, Hamming, Hanning, Kaiser,
CosSum, Flaptop.

Example - ODS - vent! - 1H FFT

¢ B FE [Hanning | Xéwis [CPM v ¥awis s - Zoom 50k - h I B o X g I5%]
- |
arties
ackman

oo | Ly { K ﬂ o ou bl L
oo T T T T T T T T T T T T T T T T T T T 1
] 2500  S000 7500 1000¢ 12500 15000 17500 20000 22500 25000 27500 10000 32500 35000 37500 40000 42500 45000 47500 50000
CPM

c1 5] B | CosSum | XAsis [CPM ~ |V Asks: inds - Toem 30k - = i) [+'] e o =

Example - QDS - vent! - 1H FFT

R S YOV I

:_,*'.lmin_i\ku.wn“m L
T

T T T T T T T T T T T T
o ZE00 5000 TSO0 10000 12500 15000 17S00 20000 23500 25000 2FS00 30000 32500
CFM

IR T T T ]
37500 40000 42500 45000 47500 50000

Select from the following units on the Axis dropdown menus:
- X Axis: CPM, Hz, Orders
- Y Axis: G, mm/s2, mm/s, in/s, pum, mils, GE

Other user-defined preferences for data collection are available from the Start Menu/Config, including:

Signal Tab

- Sample Rate: The number of samples DigivibeMX® will take per second.

- Recording time: The duration of each sample collection. At the end of this time, the FFT graph will be displayed.

- Interval: The rate at which the screen will be refreshed. In other words, the duration of each sample that appears on the
screen during real-time analysis.

Channels Tab
- Channels: The number of channels that will be collected and processed simultaneously.
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Analysis Menu Tools (M20, M30)

In addition to controls for Channel selection, Starting and Stopping a data recording, the Analysis Menu toolbar features
a number of essential tools for analyzing collected vibration data:

Start Data Base  Analysis Functions  Tools Alarms Setup Help |D|g|VTbeMX
M30 V10.0B.7

“"3

]

C1 &% e 5] RMS: 0.35 in/s ity B K Qi x ==}
Example - ODS - vent1 - 1H
100 Info
050 Date = 2014/0T13
- = C1RMS = 0.35 in/s
o0 J'lliFlr]fl i[alll*lull llllllllllli | ‘III[J I |[1|l|l| LI fl'l J’ fl[l|"| |I. rlln'lr]llllilillr lflllll'lfll'fl'l|| n'l'lrll|li |||l| i'lf HII |'||' 'ul |II fil I“ | ‘!J[JI' |rlrl1lT Iill'nlr ! f 1 LI .
=
RN T Wil ! TN 4L (-
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-1.00
T T T T T T T T T T T T T T T T T T 1
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60
Sec
C1 5] CosSum | KAxisi | CPM ~ | Y Axs: infs  ~ Zoom 30k - iy M) Y Q@ . Zz]
Example - ODS -vent1 - 1H FFT
Info
0.350 Date = 2014/07/13
5179679 0.309 = C1RMS = 0.35 in/s
0.300] = C1 Max = 0.31 in/s
== 1 5ens = A 330
0.250] —
Res: 16384 Points
w 0200 Res: 20.19 CPM / Point
= FR: 258353 CPM
- Averages: 1
0.150]
0.100]
0.050] t l
0.000- A i.ﬂhuhmllu.. TR VA P e d — b N
T T T T T T T T T T T T T T T T
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000  FOOOD 75000 80000
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Harmonics: Specify the number of Harmonic marker lines desired (8 in this example), then select the vibration peak to

be analyzed. A blue line for each specified harmonic of the selected peak appears on the graph.

Stat  TH- 2014/07

GED = e {H - z’ (! X .
Date = 2014/07/13
L
4 —
- SR 11025
T T T T T T T T T T T T T 1
0.00 0. 1.00 1.20 1.40 1.60 1.80 2.00 220 2.40 260 2.80 3.00 3.20 3.40 3.60
C1 5] CosSum ~ | XAxisi |CPM ~ | Y Axis: infs  ~ Zoom 50k - i [y ) Qi e ZT]
Example - ODS -vent1 - 1H FFT
Info
0.350+ Date = 2014/07/13
O = C1RMS = 0.35 in/s
0.300 = C1 Max = 0.31 ins
= 1 Sens = A 330
0.250 —
Res: 16384 Points
» 0.200 Res: 20.19 CPM / Point
= FR: 258358 CPM
- Averages: 1
0.150
0.100
0.050
0.000 . .u bt P N A b e o " e b -
T T T T T T T T T T T T
5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000 75000 30000
CPM
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Sidebands: Specify the number of Sideband marker lines desired (3 in this example), then select the vibration peak to be
analyzed for Sidebands. A blue line for each specified Sideband of the selected peak appears on the graph.

Stat  1H-2014/0713

C1 &% e 5] RMS: 0,35 in/s iy B K Q@ X =
Example - ODS - vent1 - 1H
100 Info
050 Date = 2014/07/13
= = C1RMS = 0.35 in/s
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Stat  1H-2014/07/13
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DINSTRUMENTS

Periodic Events: Specify the number of Periodic Event marker lines desired (20 in this example), then select a vibration
peak to be analyzed from the FFT. A blue line for each specified Periodic Event of the selected peak appears on the

Waveform graph.

|I|||I|
4
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JINSTRUMENTYS®

Averages: Specify the number of averages used to produce the FFT. The default FFT view is one average. Increasing the
number of averages reduces the appearance of random outlying peaks and periodic occurrences, showing a truer
representation of repeating events in the FFT. However, increasing the number of averages lowers FFT resolution.

This is the DigivibeMX® default FFT view, produced using 1 average:

Info
0.350{ Date = 2014/07/13
— C1RMS =0.34 in/s.
0.3004 = 1 Max = 0.32 in's
== C1 Sens = A 330
o —
o250 Res: 16384 Points
" Res: 20.1% CPM / Point
£ 0200 FR: 258398 CPM
- Averages: 1
0.150{
0.100
0.050{ J\ U]
, M I'LIFLJ"I._,\ A AM A A _f\_.UL\ A
0.000
T T T T T T T T T T T T T T T
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000
CPM

This FFT shows the same frequency range, but was averaged 10 times:

] 'L: = | I

Clear Marker Harmonics
Markers
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-
Marker Harmonics

_l_ L “u |I|||I|

Stat  T1H-2014/0713
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®

Functions Menu Tools (M20, M30)

In addition to the Analysis Menu, the Functions Menu also features a number of essential tools for analyzing
collected vibration data:

Data Base  Analysis ~ Functions Tools  Alarms  Setup  Help | D|g|VI beMX L h
M20 V10.08.7 ERBESSD INSTRUMENTS

WSS i Coherence

Epectrum

3D FFT Waterfall: Produces a color-coded 3D representation of the FFT spectrum, with time as the third axis. A
2D FFT spectrum displays peak vibration amplitudes by frequency. The 3D FFT Waterfall illustrates how
vibration amplitudes at each frequency may fluctuate over time.

Stat  1H-2014/07/13 Waterfall - TH - 20140713 -Ch 1

)
Interval Sec (0.2~
Resolution Ml
Window Flaptop  »

ZoomX [15000  ~

Zoom Y (1.0 =

O Hz @® cPM
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ERBESSDINSTRUMENTS’

Spectrum Graph: Produces a color-coded bar graph representation of vibration severity by frequency range.

NOTE: Lines may initially appear very small. Zoom the view as necessary.

faes  Analyze Beanngs Bufferzze

Charnels: 2 - 8182

C1 RMS
Maw q 24 Sep 17000
. i CP £152
Man freq 53 65 CFM a5 16000
Peak to Peak 1.1854 nfe

15000

Refresh

Ampltuds

= Ao

Database Balarce  Apabsis Fouta Ol |» 1 1. 48607 709750557

Cross-by-0 Frequency: Opens a window displaying the Cross-by-0 Frequency.

1 o b4 & RMS: 0.05 in/'s = ¥ e} ¥ b4 ZT)
Example - ODS - Table - 1V
0.100 Info
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0.00 020 040 060 080 100 120 180 200 220 240 260 280  3.00 320 340 360  3.80
S
89.2210 Hz =
5353.26 CPM
C1 5] Hanning || XAxs | CPM v | Y Zoom 50k -y B @ . =

ble - ODS - Table - 1V FFT

Info
Date = 2014/06/24
- C1 RMS = 0.05 ins
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0.0450
0.0400
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DINSTRUMENTS

Crest Factor: Displays the waveform Crest Factor in the Analysis panel.

C o Amaysis T

Values Analyze Bearings c1 S b4 & RMS: 0,05 in/s oy [y ) Qi * ZZ}
Channels: 1 ~ =
C1RMS 0.0481in/s Example - ODS - Table - 1V
Max 0.0403in/s 0.100 Info
Max freq 175072 CPM Date = 2014/06/24
| 20019 ® 0000 AR LA LL AL ARASTLLAR R LN ,|1II|.II|.i.‘||_|ll.|..|,.,|,Ii.|..||i||‘l_._||._ |.|II.IJ.I.,,||_II|J WAPUIMARAMIIY ¢4 purs = 0.05 s
Crest factor £ - .
0,100 SR: 22050
Rec: 3.60 Sec
I T T T T T T T T T T T T T T T T T T 1
0.00 020 040 050 080 1.00 120 1.40 160 1.80 200 220 240 250 280 3.00 320 3.40 360 3.80
Sec

FFT: Displays the FFT with additional dropdown options to convert between Power, Real, Imaginary and Phase
views.

Stat  1H-2014/07/13 1H-2014/0713 - Power

B Ed | EeX CPM ~|||Power ~ %-JQ@JE

Mo

Real
0.0400 Imaginary

Phase
0.0350 1
0.0300 1
0.0250
0.0200 1
0.0150
0.0100 1
0.0050 1
0.0000 - |d.|J.|dul_..ln.-. " PR | e § L L N . { L

T T T T T T T T T
10000 20000 30000 40000 50000 60000 70000 80000 50000
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JINSTRUMENTS

Bode: Displays machine start-up or run-down data collections in Bode Plot format.
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Phase: Displays the phase angle difference between a measured point and its reference point.
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INSTRUMENTS’

Cross Spectrum: Displays two channel data as a Cross Spectrum FFT graph.

Sot  TH-2014M713  TH-2014/07713  -Crose Pawer

BB Eex: [cem ~
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0.525—
£ 500—
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o100
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0.000—

hhvea =

-£.025-
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T T T
3 000 10000 15000 20000 25000 30000 25000 40000 45000

20000

55000 GGU-’JIJ

FRF (Frequency Response Function): Displays a FFT-style graph measuring the output spectrum of a system, in response

to a stimulus.

1H - 201440713

-FRF
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DINSTRUMENTS®

Coherence: Displays a spectral representation showing the relationship between two signals or data sets.

Ster 1H - 2014/07/13  TH- 201407113 Coherence
M ER | gjex: [cPM D@ E

105+
1.00-

095

} A tanilht

T T T T T T T
o 20000 40000 E0000 &0000 100000 120000 140000 180000 150000 200000 270000 240000 260000 280000 300000 320000

Orbit: Displays a static or dynamic graph representing the end travel of a rotating shaft.

NOTE: Orbit Analysis requires simultaneous data collection in the vertical and horizontal planes. In order to
accomplish this, one would need triaxial, biaxial or two single-axis accelerometers. A single triaxial or biaxial
accelerometer could be positioned vertically. With two single axis accelerometers, one must be positioned
horizontally and the other vertically — each collected on its own channel. Start a new analysis and collect both
channels simultaneously.

o

Create an orbit plot from the data by clicking on the Orbit button B&s located in the Functions Menu toolbar.
If the collected data is identified as Horizontal and Vertical, Digivibe MX can determine which channel is vertical
and which is horizontal.
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ERBESSDINSTRUMENTS’

Stat  1H-2012/05/22 Orbtt - 1H - 2012/05/22

B Start : 20.875 Sec
- < >
in/s
End:: 20.876 Sec
0.70 < >
0.50 Position
0.50 I
0.40+ |
0.30
0.204 Play
Segment ms 1
0.104 Speed % 100
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02 LLL R
0 = cPM

-0.30

-0.40

-0.60
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-0.70 -0.85 -0.60 -0.55 -0.50 -0.45 -0.40 -0.35 -0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20 025 0.30 0.35 0.40 0.45 0.50 0.55 0.50 0.85 0.70

In the orbit view, the duration of the drawing can be adjusted in milliseconds. The rendering speed of the

graph can be adjusted by percentage. It is also possible to zoom in to fit an appropriate size. The image can be

copied from DigivibeMX®with the right mouse button and pasted elsewhere as a still image.

Observe the dynamic graph in video format by clicking the Start button. Playback can be paused and restarted

at any point. A slider bar under the Pause and Stop buttons can be used to manually scroll through the entire
Orbit plot.

Below the configuration settings on the right-hand side are Filter tools that can be used to filter Low Pass, Pass

Band, Pass High and Block Band to improve the graphical interface.
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Gear Frequency Calculator

The Gear Calculator is located on the Tools Menu. It can be used to calculate gear mesh frequencies of a
geared system, according to gear dimensions and number of teeth.

This example gear box will be used to illustrate the calculation of damage frequencies in gears:

Tools selp  Heb DigivibeMX

M30 V10.08.2 =ACAD: HNSTRUMENTS

EIDB_Exarmple [ Expand A1 | | St
1 i@ Exargle ALL -l B

mm/s gE a Tarp

8.8 |0525
g .
|2014/071309.35.23 |83, |0.420 1044 0.0 Max: 3.743 - Max Frea: 1757 Cpen v
vent] - Parts  Tandeney Octave banca
el - - -
F Velocity Severity Acc Env Severity
C BNy

5l Specia . Good I Giood
&1 Tendency Acceptable Acceptzhle
Rough Rough
. Bad R4
I ey had I Yery had
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Data Base
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353
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i

Lo

IDigivibeMX

M30 V10.08.2m=¢

Functions

Help

Tools Alarms  Setup

LSO 2F |
Vilocity En

1V - 2014/07/13

S
Values  Analyze Bearings c + X 5 RMS: 5.70 mm/s &y B v @ X =
Channels: 1 ~ =
C1RMS 5,522 mm/s Example - ODS -vent1 - 1V
Max 3.553 mm/s Info
Max freq 1754.19CPM - Date = 201400713
Peak to Peak 47,977 mm/s z = C1RMS =570 mmis
Crest factor an £ -
SR: 11025
Rec: 360 Sec
r T T T T T T T T T T T T T T T T T 1
0.00 020 040 060 080 100 120 140 160 180 200 220 240 260 280 300 320 240 380
Sec
c1 FH Hanning | X Axis | CPM v | Y Axis | mm/s ] i) Qi x =
Example - ODS - vent! - 1V FFT
Info
4004 Date = 2014/0713
350 = C1RMNS = 5.62 mmis.
N = C1 Max = 3.55 mm's
3.00 == (1 Sens = A 330
» 2507 Res: 16384 Points
E 200 Res: 20.19 CPM / Point
E~ FR: 258388 CPM
1504 Averages: 1
1.00+
0.50
0.00-
T T T T T T T T T T 1
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
Database Balance Analysis Route Cl+ |+ CPM

| DigivibeMX'

M30 Vi10.08.2m7

Orders

Damage Orders
ll'ﬁference Frecuency per stage
Calculate
Values  Analyze (%] G X ==l
Channels: 1 Plot =
C1 RMS
Max |I'If0
Ma freq Date = 2014/07113
Peak to Peak = C1RMS =570 mmis
Crest factor -
SR: 11025
Add the necessary number of stages. Rec: 3.80 Sec
Each stage can have 1 or 2 gears. B0 300 320 340 360

[ad 9 © x @

] Example - ODS - vent1 - 1V FFT
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Specify the speed of rotation.

In the first stage of the gear (eg 3-4), indicate the number of teeth of the input gear that starts the movement.
Subsequently in step 2 (step 5-6) there are 2 gears. Insert the number of teeth of each. Finally, step 3 (step 7-8) only has 1

gear, enter the number of teeth.

Gear frequency calculator n
= =)
=& X H Gear Input Output RPM gfrdefer?nce Damage Orders
Stage teeth teeth n Frecuency per stage

nput RPM 1784 |2 1 B 179419 100 1794190 | 1000
2 25 71768 040 717676 400
Calculate

3 40 B 7942 0.10 0.00 0.00

| T T

To ca.lcula’;e,hadd ths.speis of Stages Rotation Frequency of
rotation of the machine. The speed of each damage of
speed of rotation depends on stage. each stage.

each machine.

Ol

Press the "Calculate" and "Plot" button to position the markers on the FFT graphs and determine the intensity of the

problem at the damage and rotation frequencies of each gear.
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400
3.5+
350
325
3.00+
2,75
2,50

B 225

£ 2.00
175+
150
1.25+
1.00-
0.75-
0.50
0.25-

0.00-

425
4.00
3.75
3.50
3.25-]
3.00]
2,75+
250

225+

E

E z.004
1.75
1.50
1.25
1.00]
0.75
0.50]
0.25

ERBI

-

L‘.I1 - RPM

C ¢

S

>
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Example - ODS -vent1 - 1V FFT

Info
Date = 20140713
== C1 RMS = 5.59 mm/s
== C1 Max =3.55 mm's
= (1 5ens = A 330
Res: 16324 Points
Res: 20.1% CPM / Point
FR: 253358 CPM
Averages: 1

T T
5000 7500

10000

D'I - RFM

RPM

0.00-

12500

T T T T
17500 20000 22500 25000 27500 30000 32500

CPM

T
15000

Markers in graph in CPM

Example - ODS - vent1 - 1V FFT

Info
Date = 2014/0713
== 1 RMS = 5.58 mm/s
= C1 Max = 3.55 mm/s
= (1 Sens = A 330
Res: 16384 Points
Res: 20.19 CPM / Point
FR: 258398 CPM
Averages: 1

Orders

Markers in graph in Orders.
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Using the Balancing Menu (M10, M30)
To open the Balancing Menu, select New Balance on the Start Manu.

Start Data Base Tools Setup Help | DlgiVi bEMX

M30 V10.08.7 ERBESS]
L

oy
g

ey
Machina

Specify which Balancing Method and Interface will be used.

Balancing Methods:
- Influence Coefficients (In Situ): for on-equipment balancing.
- Soft Bearing Suspensions: for off-equipment component balancing on Soft Bearing Suspensions.

Interface:
- Sequential: for standard automatic channel data collection.
- Manual or Wireless: for manual channel data collection or El WiSer wireless accelerometers.

Method
(®) Influence Coefficients {in Situ)

() Soft Bearing Suspensions

Interface
7 (@ Sequential ? I:EJ?FI;IU:J:F
Files

Cancel

The Balancing Menu opens to begin a new Influence Coefficients or Soft Bearing Suspension balancing session.

Start Data Base  Balancing Tools Setup Help |D|g|VTbE'MX

M320 Vi0.08.7 ERBESSD INSTRUMENTS
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Dynamic Balancing with DivibeMX®

As previously mentioned, there are two distinctly different methods of balancing with DigivibeMX®

- Influence Coefficients for on-equipment machine balancing.
- Soft Bearing Suspensions for off-equipment component balancing on a Soft Bearing Suspension machine.

Soft Bearing Suspensions balancing

If the Soft Bearing Suspensions method is selected, a DigivibeMX® balancing session begins in the Balancing Wizard.

| V| ) Milimeters
O LV VU VLU UL e
() 1Plane (® 2 Planes . c{ 2650 |2 Preview
Rotor Weight fg) | b[ 2200 Bl |
1000 |2 '
Rotation
® ccw (O cw
Quality :
G [63 | O

RPM | 1800 =

® Add Mass

) Remove Mass

SBS calibration coeff
0250 =

Ok Cancel

Component Orientation: Begin the balancing setup by selecting how the component is oriented on the Soft Bearing
Suspension machine. Specify whether measurements are in Millimeters or Inches. Then fill in all specified measurement
fields.

Planes: Select whether the balancing session will be in 1 Plane or 2 Plane.
Rotor Weight: Specify the component weight.

Rotation: Specify the direction of rotation, relative to the Plane 1 end of the rotor. (NOTE: if direction of rotation is
incorrectly specified, all weight addition/removal locations will be off by 180 degrees. Weight adjustments will make the

unbalance condition worse, instead of better.)
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Quality: Balancing is based on the following table, and is calculated based on the actual working RPM:

Balance Product of the
Quality Relationship Rotor Types - General Examples
Grade [l ¢} T
s
&3 4 000 4 000 Crarishatu/drives™ of rigedly mounted slow marine desel engines with uneven number of cylinders™
G 1 &00 1 &00 Crarkshaft/drives of ngidly mourted large two-oycle engnes
G &30 &30 Crankshaft/dnives of ngidly mourted large fourcyde anginas
Crarkshatt/deives of elastically mounted marine diesel engines
G 250 250 Cranishaft/dnives of ngidly mourted fast fourscinder diesel engines®
G 100 100 Crarkshaft/drives of fast diosel engines with sm or mone olindars™
Complete engines (gasolne or deesel) for cars, trucks and kbocomotives™
G40 0 Car wheoks, wheel rims, wheel sets, driwe shafis
Crankshaft/dnves of clastically mounted fast four-cycha engines with six or more cglinders™
Crarfshaft/deives of engines of cars, trucks and looomotives
G 16 18 Dwive shafs {propellor shates, candan shafts] with specal requirements
Pasts of crushing madhines
Farts of agricultural macheneny
Individual components of engines {gasaling or diesel) for cars, trudks and locomotives
Crarishaft/drives of engmes with six or mone cylinders under special requsrements
G483 5.3 Parts of process plant machines
Marine main turbine gears {menchant senice)
Centrifuge drums
Paper machinary nolls; print rofls
Fans
Assembled ainomaft gas webine mtors
Flywheels
Pump impallers
Machina=tool and general machinery paris
Medium and large ebactric armaiures [of eleciric motors having at least BD mm shatt height) withou
special requirements
Small electnc armatures, often mass produced, in vibraton insensitive appications andor with
vioration=isolating mountings
Individual componenss of engines under spacial requements
G Z5 25 Gas and stoam turbines, induding marine main twebines {marchamt servico)
figid wrbo=ganeratar rotors
Computer memory drums ard discs
Turbo=compressars
Saching=toal drivas
WMedium and large clectric armatures with special reguirements
Small aloctric armatunes not quadfying for one or bath of the conditions specdfied for small elactric
armabures of balince quality grada G 6.3
Turbsnc=drisan pumps
51 1 Tar= recorder and phonograph {gramaphone) drives
Grnding=machina drives
Small electric armartures with specal requirements
G004 0.4 Spindles, discs and armatunes of precision grindars
Gynascapos
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| V| () Milimeters
=6 LU VU VLU UL s
() 1Plane (® 2 Planes c| 2650 Preview
Rotor Weight fqg) |
1.000 5
Rotation
® ccw (O Ccw
Guality
G [63 ] O O

RPM | 1800 =

(@ Add Mass
() Remove Mass
SBS calibration coeff

0250 =

gl

Ok Cancel

RPM: In this section you must set the actual working speed of the rotor, regardless of the speed of the balancer.
Add or remove mass: Select whether calculated correction weights are removing or adding mass.

Floating base mass: It is the mass of all parts of the floating element of the balancer on each side, ie only the floating
mass of one of the pedestals. This is usually a constant and is saved in the program.

On the right-hand side of the Balancing Wizard is a rotor image matching the selected SBS Component Orientation, with
the following elements:

Large blue circle: Placement of the correction weight in plane 1

Large green circle: Placement of the correction weight on plane 2

Red small circle: Rotor center of gravity

Small blue dot: Plane 1 center of percussion* for correction weight placement site
Small green dot: Plane 2 center of percussion* for correction weight placement site
Red rectangles: Points of bearing support.

* Centers of percussion are the centers of rotation, if the component is excited at its point of mass placement. These

centers are the calculation axis for Soft Bearing Support influence coefficients.
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When Balancing Wizard setup is complete, press Ok. DigivibeMX® Soft Bearing Suspensions method is ready to begin:

Start SBS machine

Open to the Balancing Menu (if not already there).

Press the Record button when ready for the first balancing calculation.

Plane 1 =
Ejemplo )(| Plane 1 01=236°
Initial w
> 1 Eg IkAUtU v
Mass 011g
Angle 226
Quality 1499 @
Filter 527 pm
Phase 134°
Balance | Balancing Wizard
Tachometer  5408.8 CFM
RMS 1454 ym C1 | ca||@ |4 X B B RMS: 1454 pm Time: |3 5
Max: 561 pm
Plane 2 0%
Initizl w
-50
X T [
r T T T T T T T T T T
Mass 0.094g 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2
Angle 54
Quality 980 @ c1 | ca| B ¥ Axis: | pm v
] 10.0
Filter 3.40 pm
Phase  306° &0
Tachometer 5408.75 CFM 6.0+
RMS 5.69 um
Max 351 pm 4.0+
Maxfreq 810CPM
2.04
0.0 el L i A A " &
r T T T T T T T T T T
Balance 0 2000 4000 6000 8000 10000 12000 14000 15000 18000 20000 22000 24000 26000 28000

In the toolbar on the left you will see the following information for both planes:

Mass: The mass correction required.

Angle: The angle mass correction should be placed. Angle is always measured as seen from plane 1, CW or CCW as
specified in the Balancing Wizard setup.

Quality: The quality corresponds to the degree of quality in which the piece is currently, relative to the quality grade
selected in Balancing Wizard setup. A red indicator means the balance is not yet within the selected quality level. The
indicator will appear green when the selected quality has been achieved.

Filter: The amount of vibration, measured in displacement units
Phase: The phase of vibration, relative to the optical sensor.

Tachometer: The speed measured by the optical sensor
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After placing mass corrections, it is necessary to take a new reading to verify the component’s new condition. The

vibration should lower and approach the desired degree of quality. This same procedure can be carried out as many times
as necessary. A correct approximation would be 80% improvement on each run.

Eiemplo

Run: 2 v
> T EE Auto v
Mass 0054
Angle 200
Quality 6.79 @
Filter 2.36 pm
Phase 160°
Tachometer 5412.2 CPM
RMS 12.04 pm
Max 6.40 um
Plane 2
Run: 2 v
x T Ea
Mass 0.02g
Angle 59
Quality 248
Filter 0.86 pm
Phase 301°
Tachometer 5412.24 CPM
RMS 14.88 pm
Max 7.04 um
Max freq 279.80 CPM
Balance

0.1=54°
0.0=59°

Balance | Balancing Wizard

c1| | |c4 @ |4 X B RMS: 12.04 um Time: 2 =

40.0
200

ool i) A . Yal 5 )ﬂ‘i Bt o T
P R R e el RO

-40.0

I T T T T T T T T
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

c1| | |c4 FH B || ¥ Axis | pm v

7.00

.00
5.004
4.00+
3.00+
2.00+

1.004
0.00 . ALI Lok [

T T T T T T T T T T T T T T T
0 2000 4000 8000 2000 10000 12000 14000 16000 18000 20000 22000 24000 28000 28000
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Influence Coefficients Balancing - Step by Step Plan (M10, M30)

Method
(®) Influence Coefficients {in Situ)

() Soft Bearing Suspensions

Interface
? (® Sequential 7 () m?;fez!;r
Fles

Cancel

When beginning a New Balance with Influence Coefficients, you will be asked the approximate speed at which you want to
balance. The filter disregards any outlying readings from tachometer signal data.

It is important to understand that when choosing a range for the filter, we are actually telling the program between what
frequencies and how often the speed of rotation must be found. If there is a slight change in speed, as with a VFD system,
amplitude and phase data are not altered - as is often the case for low range filters. At any time during the balancing process,

you can modify the filter with the E button on the toolbar.

Min 0 = RFM
Ma 0 = RFM °

Cancs
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® + X E B sy Tmed W | v @ x B

On the left side you can see the balancing tools consisting of 2 panels, each corresponding to each balancing plane (when
2 planes are chosen). In the case of a rolling of 1 single plane, only the upper panel titled "Plane 1".

During the swing, each run is saved automatically for the purpose of reviewing it at any time. You can access each of the
saved runs in the drop-down menu under the "Plane 1" panel title. When selecting a run, the Filter and Phase items will
display the values obtained in those runs. The filtered value and the Phase are not the only data that are presented, but the
most important ones for the roll. The other data can be accessed by positioning the mouse cursor over the Mas label, or by

pressing the "View all measurements" button to fix them on the screen.

Available Rolling Bar Buttons:

== View All Measurements: Displays all data (RMS, Filtering, Phase, Tachometer, Maximum, Maximum Frequency)

i}

~E View Filter and Phase only: Displays only important data for balancing (Filtering, Phase)
X Delete: Deletes the selected sample

L New: Deletes all selected samples

The balance data is processed by the same balancing calculator that can be found in the button I:I or in the menu View
- Calculator.

Polar Graphs

The polar graphs are visible in the Analysis and Work Area, so they may be viewed in conjunction with data in with the
balancing toolbar.
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The polar graphs represent a Cartesian plane, in which the vectors of the balancing run are drawn. They also display the of
values on which these vectors were based, repeating the data displayed in the Balancing toolbar.

0.00 = 82"

Parts of the polar graph:

Title: Top left. Represents the name of the chart and is changeable through the context menu - preferences

Graphic: It is the Cartesian plane. In it will be drawn the vectors of the rolling.

Zoom: it is on the top right. Indicates the degree of Zoom in which it is. It can be modified through the context menu -
zoom, or with the mouse wheel.

History: It is located in the whole right margin and if you want it within the same graph as shown in the previous figure.

Context menu
The context menu (right click) of the polar graphs displays the following options:

Copy: Copy the graphic in image format

Save as: Save the polar plot in image format

Preferences: Opens the preferences box where you can configure the appearance and behavior of the polar graphs.
*The configuration of colors and appearance of polar graphs can be modified through the Context menu - Preferences
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Vector method

NOTE: It is recommended to familiarize with balancing in one plane, before attempting to balance in two planes.

DIGIVIBEMX® MX BALANCING SCREEN

Preparations

a) Open DigivibeMX®

b) Select New Balance on the Start Menu.

c) Plane 1 selected (in red)

d) Recording time 6 seconds (Setup / Config / Signal tab: Recording time)

Start Data Base Balancing Tools Setup Help

]

ASCIl

Signal  Balancing Channels Colors

Recording parameters

Sample rate S/ (44100 Resolution points
Recording time (s) |6 = 131072
D=rzal time F
Interval {s) |0.5 = 17226.5625 Hz
' 0.168 Hz/p
1323000 CPFM

EMS Fiter Hz |10 |5 - 10000 |
Low frequency fiter

LUnits Imperial -

Advanced =
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Method of the 3 test weights

Sometimes it is not possible to use the Laser Tachometer due
to unique circumstances. For example, in cooling tower fans,
strong ambient light and large fan diameter can interfere with
the Laser Tachometer's ability to read the reflective reference
marker on the rotor. In other cases, the type of rotor, its speed,
mechanical condition or other hazards in the vicinity make
standard balancing very difficult.

In these cases, balancing can be performed using vibration
measurements only. This method requires performing three
test runs, then using a calculation to determine the position
and magnitude of counterweights. The circular diagram will be
used to perform the graphic calculation.

PROCESS

Determine three points on the rotor where counterweight will
be placed for each of the three trial runs. The points should be
located at the same radius and preferably 120 degrees apart
from each other. The latter condition is not strictly necessary.
In a fan with seven blades the counterweights can be placed at
0, 120 and 240, coinciding with the blades.

NOTE: DigivibeMX® has a three-point balancing calculator
located on the 3-point tab of the balancing calculator

In our example, the three trial weight positions are located at
0, 90 and 250 (CCW rotation).
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The original vibration is taken, which we will call V0. Using a suitable scale
will draw a circle with its center in the center point of the graph. Vo = 2.3
mm/seg.

A test weight is placed at the point marked "A". The weight will be
calculated using the same criteria described above.
The vibration measurement is performed. This value will be called Va.

In our example, we will assume the following values obtained with a test
weight of 90 grams. Va=3.9, Vg=2.1y V=36

The graphic calculation is performed, then the counterweight of the "A"
point is removed and placed at the point marked "B". The value Vg is
obtained and in the same way it is done with the point "C" to obtain the
value Vc. Drawing a circle with center at point A and with radius equal to
the value of vibration Va using the same chosen scale. The same is done
for points B and C.

Theoretically, the three circumferences must cross at the same point, but
this does not happen with reliable accuracy. In general, the points of
intersection of the circumferences, will define a small triangle. The center
of the triangle is then taken and defined as the "D" point. This error is due
to the lack of "linearity" mentioned above.

A vector is drawn from the center of the graph to the point "D", therefore
VD = 2.2. At an angle of 138 degrees.

The correction weight is calculated according to the following formula:

Pc= Pp x (Vo)/(Vp)

In our example

P.= 90 x 23/22 =94 grams

The location is given by the angle of 138 ° with respect to point A, which
is always at an angle of 0 °.

The correction counter is placed permanently and a new measurement of the vibration is carried out which, if the method
has been correctly followed, must have been lowered by at least 30% of the original value. If the state of the machine allows:
the last vibration reading may be substituted as a new Vo, and this method repeated until desired vibration levels are
achieved.
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SENSOR CONNECTIONS FOR 2 CHANNEL INTERFACES:

Model 5V
- Accelerometer 1: Port 1-A
- Accelerometer 2: Port 1-B
- Optical Sensor: Port Op
Model 24V
- Accelerometer 1: Port 1-A
- Accelerometer 2: Port 1-B
- Optical Sensor: Port Op

Model 24V
- Accelerometer 1: Port 1-A
- Accelerometer 2: Port 1-B
- Optical Sensor: Port Op ]

ATTENTION: Port "2" is not used!

SENSOR CONNECTIONS FOR 4 CHANNEL INTERFACES:

Model 5V INSTRUMENTS®
Accelerometer 1: Port 1
Accelerometer 2: Port 2
Optical Sensor: Port 4

ATTENTION: Port "3" is not used!

Model 24V
- Accelerometer 1: Port 1 e 'NSTRUQA,,E?].T?’
- Accelerometer 2: Port 2
- Optical Sensor: Port Op

ATTENTION: Ports "3" and "4" are not used!
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Field Balancing Guidance

STEP 1: POSITION THE SENSORS
Position of vibration sensors for field balancing:

Balance in 1 plane: Balance in 2 planes:

- horizontal - horizontal

- vertical - vertical

Place the optical sensor pointing to some part of the rotor that you want to balance and place a contrasting mark that
passes through the sensor at each turn.
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Cccw

< <

CCw

cw

CW: Rotation RIGHT in the direction of the hands
CCW:  LEFT turn counterclockwise

Recommended Position of Laser Speed Sensors

Recommended angle for the Laser for
most of the situations, specially very
polished, bright and/or reflective shafts.

|
4

If the shaft is too bright, put first a
matte tape all around the shaft and
then the piece of reflective tape.

If the sensitivity is too high (blue led always ON),
put some tape on the lens to reduce sensitivity,
until the blue led twinkles only with the
reflective tape.

It has 2 options for measuring angles:
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- Always counterclockwise from plane 1. It is required to indicate the direction of rotation of the rotor (Right =

CW or Left = CCW). This is the method that is defined by default.
- Always in the opposite direction to rotor rotation.

STEP 2: METHODS FOR MEASURING THE ANGLES OF CORRECTION WEIGHTS

Signal Balancing  Channels Colors  Polar Graphics = Cthers

Optical sensor type

(Cffeet for optical sensor |0 =
buffer |1 =
Irteface
() With Button (® With NO Button
Servo Mator

[] Balancing with Servomotor
Left sensors

Right sensors

The angles for the Comection Masses will be measured:

@Cnumemlnckwise locking fram Plane 1 as reference

| () Opposite to balancing rotation

Mass units
(® Grams

() Ounces

Cancel

If rotation is O Izq
The angle of correction 240° O I1zq

90

Is measured in this sense: 180
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If rotation is O Der

The angle of correction120° o Izq <
Is measured in this sense: L

1280

270

Balancing Channels Colors  Polar Graphics  Cthers

Optical sensor type

Signal

(Offset for optical sensor [0 =
buffer |1 =
Interface
() With Button (®) With NO Button
Servo Motor

[] Balancing with Servomater
Left sensors
Right sensors
The angles for the Comection Masses will be measured:

() Counterclockwise looking from Plane 1 as reference

]@Oppusﬁe to balancing rotation )

Mass units
(®) Grams
) Ounces
Cancel
’ 90
If rotation is O Der .
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The angle of correction 120° o |Iq
Is measured in this sense:

If rotation is O Izq iR 270 5
The angle of correction 120° O Der
Is measured in this sense:
180 e — 0
d
90

To have a good reference to measure the angles, always place the mark in the same position, for example upwards or to the
right as the polar graphs.

Correction angles are measured with respect to the mark used by the optician representing the 0 °.

Correction angles are preferably measured ALWAYS viewed from Plane 1.

This mark will be our 0° like the one shown in the following polar graph:

50
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Position the accelerometer in the direction with the highest vibration level, Horizontal or Vertical.

ATTENTION: Never place the accelerometer in the axial direction, since although there may be a high vibration in that
direction, the axial vibration is not due to unbalance, but to misalignment, twisted arrow among other factors.

IMPORTANT: The sensors, once installed, must not be moved during the rolling process..

STEP 3: USING DIGIVIBEMX SOFTWARE

Open the DigivibeMX or El-Balance and select "NEW BALANCE"

Start DataBase Tools Setup  Help

- T
eee LD
Mew Route Baroode

Route

EIDB_Example Start
#-{ @ Example ALL ”
‘ A Diate mmss gE a T

The New Balancing window opens:

The filter is used when the tachometer fails to synchronize with the vibration signal or in case of using a sensor other than
the supplied Laser, select the filter for the roll speed:
If the rotor rotates at 1200, write in Min «800» and in Max «1600».
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To use it:
We select the range of the Filter, ie the Speed Range in
which the rotor rotates.
If the rotor rotates approximately to 1750, we select the
range:

"Between 1200 and 2000 RPM”

If the rotor rotates approximately to 1200, write in the box
"Min 800" and in the box "Max 1600"

Interval:
It is the time with which the signal window is renewed in real
time. A change here does not affect the rolling.

Recording:
If the speed of rotation is below 600 RPM, select:

12 seconds or more

If the speed of rotation is above 600 RPM, select:
6 seconds.

Select the "Influence Coefficients" method.
With this method it is necessary to place test weights.

USING THE BALANCING FILTER FEATURE

Mew balance

Method
(@) Influence Coefficients

() Soft bearing suspensions

Interface
7 (® Secuentidl 7 () Manual
Hles

Ol Cancel

If the rotor we are going to balance rotates at 1750 RPM and the selected range is 600 to 1200 RPM, the vibration value will
appear almost 0 and the balancing cannot be performed because the optical sensor and the unbalanced vibration will not

be synchronized.

If we continue with that range the following will happen:
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> [ = L e,
OSSR
‘Q‘?.llll“'
it s

*.- il

[EDe X | Blanet
Inicial -
W T2 -
Filtro: 0.01 mm/s = £l =
A e,
Fase: 63° ::llﬁg% 2
RMS: 1756 mm/s ST TS
Ma: 1753 mm/s \ ‘&@.‘= -“
Frec del Max: 1753.8 CPM
Tacémetro: 14147 CPM
Inicio | Balanceo
L31| | |C4 < = | B B
Plano 2 w
Inicial -

RMS: 17.56 mm/s Tiempo: |2 s

T
W |

T [ e

N0 020 040 080 080 1.00

120 140 160 180 200 220 240 280

Filtro: 0.00 mm/s Ct |c4| [ B [Hanning ~|| Eex: [cPM v || GeV: [mmis  ~|
Fase: 157 ° \'
RMS: 0.00 mm/s 180
Ma: 0.00mm/s 16.07
Frecdel Max  1090.33CPM 14.04
Tacometro: 141470 CPM 12.0
10.04
2.0+
.0+
404
2.0+
0.0+ 4
I T T T T T T T T T T T
Base | Balanceo | Andlisis | Ruta Rut: « |+ 0 2000 4000 G000 2000 10000 42000 44000 16000 18000 20000 2200

We will see a vibration of 0.01 mm /s when the RMS value is close to 18 mm / s. The Maximum Frequency is 1753.8 CPM,
which indicates that there is a vibration peak at a higher frequency than the range we chose from 1200 to 1500 RPM.

Another fact to take into account is the graphic of the Spectrum in Frequency or FFT. It is the graph of "Red Peaks" that is
below the blue graph (signal in time). We can see an important peak of 18 mm / s about 2000 CPM. This gives us an idea

that that frequency can be the frequency of unbalance.

Therefore, if you are not sure of the rotor speed or if you get much lower than expected vibration values, it is best to take a

wide range, such as 800 to 2000 RPM.

For that we click on Filter and we modify the value of the Min and Max:
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Start Data Base Balancing Tools Setup

Filter % [« |

Once the Filter is set, the filter value is now the value of the unbalance vibration:

EIDE 'X| Ptanet

Inicial|
Filtro:
Fase:

Inicia Balanceo |

c1]czfcifca| 4 X (A B | RMS:1780mm/s | Tiempe: 3 2

e

Now, the values on the left correspond perfectly to those on the right.
This will be our initial run.
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STEP 4: TEST WEIGHT
We put a test weight as the type of ear:
How to know which test weight to use?

We use the Balancing Calculator on the
"Test Weight" tab.

This formula gives us a test weight value with which we will get a significant change in vibration and angle at the next test
run so that we can calculate the proper position and weight to decrease vibration quickly.

For this example, the balanced rotor is small, so the test weight is small: 5 grams.

Stat  Balance Calculator

Change radius  RU Rigid System RU Soft System
1Plane balance 2 Plane balance Mo phase balance  Split weights  Combine weights  Drill depth  Plate s Trial weight
Jlane 2 Trial Wieight

w~ | ® Milimeters O Inches

‘o Vibration (mm.z) |18.0
Rotor Weight fkg) |1.0

Speed (CPM) (17520

Ak Ak Ak 4k

Radius mm) [20.0

[] 2planes
- bem

Calculate

This weight is put anywhere. In this case at 90° of the mark that represents the 0°. But it can also be set to 0°. The practice
will improve the technique.
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IMPORTANT: According to the geometry of the rotor, the weights can be placed wherever or only in certain positions or
angles that should be determined with some precision. For example if the rotor has 4 blades, we will only have 4 positions
at 90° of separation, while if it has 12 blades, we will have 12 positions at 30° of separation between each blades.

We returned to the Balancing Session, started the rotor again with the 1st test weight and recorded:

['EIDE B Pionc 1 16.6 =336

Inicial -
x [ I EE Auto -
Filtro: 16.64 mm/s
Fase: 336°

RMS: 17.80 mm.z
Mane: 18.64 mm.z
Frec del Max: 17536 CPM
Tacdmetro: 1753.8 CPM

O
A

The resulting vibration increased and the angle changed. Sometimes the vibration will go down and the angle will change
or not, but that will give us something to calculate the new position.

S
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EIDB X| Planet

g 0 M

13.6 = 336°
1.5 = 305°
"—

Comida: 2

X T (]2

Filtro:
Fase:

31.48 mm/s
305°

RM5: 30,93 mm/s

pou | (T T T T LTI

We go to the Balancing Calculator and select the "Balancing in 1 plane" tab.
In First Run we click on the red arrow and select the one that is our initial race.
In the Test Run we select the run with the test weight.

| Inicio | Ealanceo| Calculadora |

Balanceo en 1 plano | Balanceo en 2 planos | Balancen sin fase | Division del peso | Unificar Masas | Bamenos | Placz
Balanceo en 1 plano ventana_1 Aspas |24 =
Fase 2 _ Peso de prueba
Comida Inicis . 336 = Peso o) Angulo
Comida de pruel * 31.48 05 = 00 = 90 =
Rotacian
Ventanas Peso de Prueba
[] 2 vertanas Pemanece

We select:
- Test weight (in this example it is 5 grams)
- Angle to which the test weight was placed with respect to the mark (in example 90 degrees)
- Rotate Left (counterclockwise) or Right (clockwise)
- - If the weight remains or not (in this example SI remains)
- - Number of blades (example 24)
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CW

&

Clicking on the diagram of the blades enlarges the graph to better visualize the position of the new correction weight:

CCW

This diagram tells us that we require:
- 1.16 grams in a blade at 225° (15 blades in the opposite direction
To the hands of the clock)
- 7.50 grams in which follows 240° (16 blades in direction
Counterclockwise)

That is, 8.63 grams at 238 degrees
Mark that represents our 0°

100
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IMPORTANT: Correction angles indicated by the calculator should always be taken counterclockwise.

To facilitate the placement of the counterweights, we put the rotor with the mark of the optician in a horizontal position to

the right:

18092

902

2709

02 0
3600 180

900
ler contrapeso de prueba
pe
3600
Contrapeso de correccion
2709

IMPORTANT: In this example, the first test weight was placed at 90 °, but even if we had placed it at another angle (such
as 0 ° or 300 °), the correction angle indicated by the calculator would be the same 238 °.

We put the new counterweight and start the engine again.

x | Plane 1

EIDE
Comida: 3
% 19 &2
Filtro: 3.72 mm/s
Fase: 196°
RMS: e
Maz: 3.72mm/s
Frec del Max: 17474 CFM
Tacémetro: 1747.4 CPM
Plano 2
Comida: 3
> T &2

Inicio IBaIanceo Calculadora

18.6 = 336°

31

= 305"

-
fe

o

Balanceo en 1 plano | Balanceo en 2 planos | Balanceo sin fase | Division del peso I Unificar Masas | Bamenos | Flaca

Balanceo en 1 plano vertana 1
Vib {mm./S)

Corrida de pruebamp | 3.72
Resultados
0.98 grs

Ventanas
2 ventanas

Fase ¢

Comida Inicialmh | 3148 |2 305

353°

Aspas |24 =

Peso (grs) Angulo
863 = 238 =

196

@ lzq Der

Peso de Prusha
/| Permanece

We get a significant decrease in vibration, which still requires a small tune to get better.
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IMPORTANT: At the beginning when you are gaining experience in rolling, the vibration may not fall very significantly in
the first correction due to the counterweight:

- It was not placed at the correct angle and / or
- It was placed on a different radio and / or
- It was not the exact weight.

- In the calculator we introduce the new values:

- The initial run will be the 2nd because we decided that the weight remained. If we had decided that the weight
would NOT remain, the initial run would have been the first run.

- Now the test run is the 3rd we just completed.

- Now the test weight is the weight we place at the angle indicated in the previous calculation.

Now we place the new test weight (0.98 grams to 353°) that will remain and start the engine again to make a new
measurement.

[Eioe X| Planet

18.6 = 336"
31.5 = 305"

Comida: 4
T &2
Filtro:
Fase:
RMS:
Max:
Frec del Max:
Tacdmetra: 1747 3 CPM
Inicio |}
C1| | |C4 IF X E@ RMS: 1.89 mm/s Tiempa: |3 =
4.00
2.00
0.00
-2.00
Plano 2 400
Comida: 4 M I T T T T T T T T T T T T
“w Y [==]o. 000 020 040 0S50 080 100 120 1.40 180 180 200 220 24

This new vibration value is very good, so we consider the finished balancing.
However, an acceptable final vibration value will depend on the rotor being balanced (fans, motors, compressors,
crankshafts, etc.) as well as the initial value of the vibration. On the other hand, there are always vibrations that are added
that are not due to imbalance, such as de-alignment, mechanical looseness, damaged bearings, loose bases, so it is always
recommended to check these aspects before and / or after Balancing.
For the rolling in 2 planes in rigid systems, the same method is used, but adding a plane:

- st run to measure the vibration of the 2 planes

- 2nd run with a test weight ONLY on plane 1

- 3rd run with a test weight ONLY in plane 2 (weight had to be removed from plane 1)

- Use the balancing calculator with the function "Balancing in 2 planes”
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Soft Bearing Suspension Balancing Guidance

STEP 1: POSITION THE SENSORS

BALANCE ON_FLOATING BASES

The laser beam should point to
the same side as the vibration
| sensors:

Horizontally and in half
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IMPORTANIE:
Select the mode in which you will measure
The angles to place the counterweights.

Point the laser at any part of the axis or at
One side of the rotor on which the
Reflective mark.

Sensors should not be moved
Until the roll is not finished.

Never place the sensors in the direction
axial.

In the models of balancers that already
Integrate the sensors, locate their position to
Correctly position the Laser sensor.

The RED mark represents 0 ° from which
The angles will be measured.

STEP 2: CONFIGURE DIGIVIBEMX

Data Base  Tools Setup

EIDB_Example - Start

- @ Example ‘ ALL - =

Open the "Balancing Wizard" window and:

104
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- select the type of installation (centering, side, cantilever, etc.)

- select whether the measurements are in mm or inches (in)

- write the measures that are requested in the schematic drawing
- select whether to balance in 1 plane or 2
- write the mass of the rotor in kg

- select the rotation seen from plane 1
- select the degree of quality you want
- select the nominal working speed of the rotor
- select whether to add or remove correction mass for the roll
- write the weight of the floating bases according to the following table

Tipo de SBS

EI-30

EI-300

EI-1000

EI-2000

EI-4500

EI-6000

EI-15T

Masa Unit.

0.25 kg

7 kg

15 kg

15kg

30 kg

60 kg

150 kg

Rotor Configuration Window

IMPORTANT:

|
SRS

Retor Mass kg
1000 R
Ruotation
®ocw O ow
Qualty

RPM | 1800 =
@) Ldd Mase
() Remove Maza

Suagenson maes

030 =

v

PP PP P LIS PR U

+|

) Mineten
) Inches

Praven

The distance to the faces of the rotor is the distance to which the correction weights will be placed.

'“" '~

.i,., Wy

ey

T
4

q'mie

W'y ™We %

N
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IMPORTANT:
The radius of the rotor is the distance to the center from where the correction weights will be placed.
If at the end, the final counterweights have to change radius because they can not stay where the test weights were placed,

then the calculated:

Inicio Calouladora | —fatam o Y
Balanceo en 1planc  Balanceo en 2plancs  Balanceo sinfase  Division del psso  Unificar Masas  Bamenos  Placas Teso g Mgz Hadio depeso  DB)Sistemas Rigidos DR Sistemas Flotantes

a3l centro |25.0

Nueva distancia al centro | 750

Peso (grs) |[50.00

STEP 3: INITIAL RUN
Once the rotor is configured and there are no loose or trapped parts with the belt, start the engine and record the vibration

of in red in the program by selecting on the interface (blue light on the side left). If you use the 4-channel
interface, the 2 planes will be recorded simultaneously.

_ ® |+ x B = MRS Tee W 4 B ow = = 8| W

Plang 2 sy
| e R B et S B B S
| | I I [ I I I i p= |
o L] x T T ¥ T + T T T
v w0 % BNG 030 DE0 G 050 0SS A6 08N #9 0W0  aEe 0
Mass
Angle ¥ s [ T Zoom sk f w = @ @
Cuuality a

Htu'. "cJ
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IMPORTANT: In balancing wizard, there must always be the same number of measurements in Plane 1 and Plane 2, since
each measurement will be used to calculate the weights.

If any of the 2 measurements were forgotten or the 2 was not changed for the second measurement during the same run
(for example 3 measurements in plane 1 and only one measurement in plane 2) then it is better to delete the measurements
In order to have 1 measurement in each plane with the button

Once the plane 1 has been recorded, select in the left column of the software and press the interface button to
switch to (blue light on the right side):

- T e *
Plane 1
intid
x ‘ i 1y =
Mass  33970¢ :
Angle 75
Quality 1727 @
Filter 61083 m
Phase 285"
ci & + S 5] 2] RMS: 123243.0Tpm Time 8 3 Fii] Y - ©) o 5] o s
= = DJWJLMJMVLJNWEW LLLLLLLLL ‘,L,LJ,J,L!M"
x = e e 1 T T T T T T T T T T T T T T
)OE 020 ll'l 060 080 100 120 140 160 !EE 200 220 Z-IG 260 Aﬁ[ JEIE 20 -IC 360 380 400 420 440 460 480 500 ‘;C 540 SE-: S80 ﬁ
Mass 395809
Angle 153 ct i =] Y B | pm v - Zoom 50k - 4 i) %5 o [ | o =
Quality 2013@ L

Fiter 71183 pum ”"'I

Phase  207° 150}

100=

504

ol
T T T T T T T T T T T T T T T 1
L 2000 4000 6000 B000 10000 12000 14000 15000 13000 20000 22000 24000 25000 28000 30000 32000 32000 36000 335000 40000 42000 44000 6000 45000 S0000

T T T T T T

- Inthe left column (or to the right of each polar) you will see the data of the correction masses:
in Plane 1 requires adding 34 gr to 75°
- inPlan 2 requires adding 39.6 gr to 153°

VERY IMPORTANT: The angles shown should ALWAYS be measured counterclockwise (CCW) viewed from PLAN 1
because we have defined it from the beginning.
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2

1800 09

2702

Final position of the correction masses:

180°

1802

Plan Correction Mass 1

0o
3609

The angles are measured against the hands
by viewing the mark from Plane 1 horizontal

to the right

2702
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Once the weights have been placed, the machine is started again and the vibration of the 2 planes is measured again. If the
selected quality rating has already been reached (green dot), the rolling will be considered finished, otherwise new weights
and angles will be proposed to further reduce the vibration.

Mass
Angle 114
Quality 085 @

Filter 3.000 pm
Phase: G

& | @ ® 4+ X @ = RMS:7517.10pm  Tme 6 3 w oh B 0w @ @ B | =
— | O O TG
Mass 120_2_9 i ..:ml 020 040 080 OB0 100 120 140 180 180 200 220 240 280 280 300 30 3 3 3 o £ 8.2 8 .. i
S:g:y 32651 - 1 . 1] = ¥ Axis  um v T Zoom 50k - ¥ P ) o B B =T
Fiter \4
iy BALANCE COMPLETE

T

T T T T T T T T T T T T T T T T T T T T T 1
] 2000 4000 6000 5000 10000 12000 14000 15000 18000 20000 22000 24000 26000 268000 30000 32000 34000 36000 3JB000 40000 42000 44000 45000 43000 50000

Balance

IMPORTANT: Especially with the first rollers, it is possible that the vibration does not decrease rapidly with the 1st correction
weight. This is because the correction masses:

- were not placed at the appropriate angle and / or

- they were placed on a different radius and / or

- the correct weight was not placed.

An acceptable vibration value will always depend on the type of rotor to be balanced (fans, electric motor rotors,
compressors, crankshafts, etc.) as well as the manufacturer's specifications.

It is common that once the rotors are balanced and reassembled again, these vibrate. In these cases, other causes of vibration
have to be checked, such as de-alignment, play, electrical noise, damaged bearings, among others, which must be repaired
in order to ensure optimal operation of the machine.

NOTE: USING THE BALANCING FILTER FEATURE

The machine is turned on.
If the selected filter is 600 to 1200 RPM and the rotation speed is out of range, for example 1750 RPM, the vibration value
will be close to 0 because the accelerometer signal will not synchronize with the tachometer signal.
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[EiDe
Inicial
* T EE Auto
Filro. ' BRSNS,
RMS: 1756 mm/s ST TS A
Maze: 17.93 mm/s "’.. '
Frec del Max: 1753.8 CPM
Tacd < 1414 7 CPM
Inicio | Balanceo
C1| | |C4 + X B RMS: 17.56 mm/s Tiempo: 3 :
O
0.0 -
Plano 2 200 w w w ' u W
T T T

Inicial

High level of vibration!

T T T T T T T T T
0.00 020 040 060 080 1.00 120 140 160 180 200 220 240 28l

Fase: 157° \

RMS: 0.00mm/s 18.09
Mamx: 0.00mm/s 16.04
Frec del Ma: 109038 CPM 14.0
Tacémetro:

Base | Balanceo |Andlisis | Ruta

141470 CPM \ 12.0
10.0

Ruti| « | »

.
[c]

|C4| BH |Hanr1ing v| EjeX:|CPM v| Eje\":|mm;’s '|

0
6.

4.0—1‘
2.0
0.0

T
0

T T T T T T T T T T T
2000 4000 8000 8000 10000 12000 14000 16000 18000 20000 2200

The vibration is 0.01 mm / s and the RMS value is 17.56 mm / s.
The Max Freq is 1753.8 CPM. This information indicates that there is a peak at a frequency greater than the filter range we
initially selected from 600 to 1200 RPM.

Another factor to take into account is the FFT frequency spectrum (bottom window) with the red peaks. There is a large
amplitude peak 18 mm / s very close to 2000 CPM, which is with great certainty the speed of rotation.

If you are not sure of the rotation speed or if very low vibration levels appear when it is clear that you are unbalanced, then

select a larger filter range, such as from 800 to 2000 RPM or select “No filter” by typing Min = 0 And Max = 0.

Click on the Filter icon to change the values:
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Start DataBase Balancing Toole Setup Help

44 i3

Without restarting the motor, you will see that the values are modified and the true values of vibration appear at that speed
of rotation:

EIDB X : '

Inicial]

:_q?,.»::a L7

Vo i,
P

Inicia Balanceo |

lctczfcaca) & X |M B | RMS:1780mm/s | Tiempo: 3 |3

e

Now the values on the right correspond to those on the left!
Now you can continue the balance.
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2-Plane Soft Bearing Suspension Balancing using Influence Coefficients

Fast guide
1. Open a new balance in Influence Coefficients.

2. With the sensors in place, increase the speed until the desired rocking speed is reached and record the vibration in
Plane 1 and 2.

3. Place a test weight on Plane 1 at the 0 ° angle and record the vibration of the 2 planes.

4. Remove the counterweight from Plane 1 and place it on Plane 2 at 0 ° and record the 2 planes.

5. In the Calculator I:I use the formula "Balance in 2 planes”, add with the red " arrows the corresponding
runs, click on "Calculate" and place the indicated weights.

6. Record the 2 planes again.

7. To fine tune the balance, click on "Tuning" and select the last run to calculate the correction weights to be added
in addition to the previous weights.

8. Record the vibration again on both planes and generate the swing report.

These steps are a reminder of the complete procedure for balancing 2 planes on floating bases using the Influence
Coefficients (low rotation speed).

Open a new balancing with Influence Coefficients:

| DigivibeMX
" M3 VID.OT e ERE

NS TRUMED

() Soll bearry mompensirn

Tdewl ace

Example Example

Oatobase Balance Ansysis Foue T
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Use the tachometer to reach the desired speed.

IMPORTANT: The tachometer function with the "Eye" icon is only a reference that works best at speeds exceeding 300
RPM. If you want to know the exact speed, see tachometer value in the left column after recording a signal of at least 12

seconds.

| BPCL MUMBAI_Erbeeeed for analete

A x
553
il -
: TN
. . |Aum . ...:s
Filter
Phase
Tachometer
RMS
Mex
Max freq
c1 kg)i- 3| B B [ 131072 RP - 1009 CPMYAp | Time: (B 2|5~ WD e X B
Into
oo —C1 RUS = 0.00 mmiz
Plane 2 _E o C2Z AMS = 0.00 mm's
| -] |E SR im0
100 = 0.
> 1 [ o T T T T T T T T T . . . Rec 0.00 Sec
— = 0.0000 0.0020 0.0040 0.0060 0.0080 0.0100 00120 0.0140 00180 0.0160 10200 0.0z20
Filter Sec
Phase I == o - o
c1 B B || Hanning + X Axie |CPM ~ Y Asie mmjs v e Foom 50k rdy X B IF
Tachometer Inta
E 140 — 1 RMS - 0.00 mma
Mae _ — C1 Max = 0.00 mvs
Maeireg 2o — Ci Sane - A 100
0.0 C2 RS = 0.00 mme
_E a0 €2 Max = 0.00 me
1 — C2S5ens=A 100
E oo
an Res 0 Foints
~ Res o CAN { Foit
2o FR: 1033534 CPM
] Averages 1
r T T T T T T T T T T T T T T T T T T T 1
0 2500 5000 7500 10000 12SC0 15000 17500 20000 23500 25000 27500 30000 32500 35000 37500 40000 43500 45000 4700 S000U

Datshase  Balznce Anabsis Fouie C)4 |+ CPM

Record the signal from Plane 1 (press the interface button to switch to plane 1-A):

-—
™

Filter 3403 mmis 5
Phase 122° =
Tachometer  THG.3CPM
RME 7128 mms
M 7256 mm/s
Ma frag 262CFM
Szt | Balance
| + = WE FMS: 714 mm/s Ll I e
Plane 2 v
[ - . oLl — LI
x o |Zﬂ|_l ﬂ:‘lﬂ -:IZE :-IE:- -:I.‘S ll:-:- ‘I?S IIE:- ‘ITE 2':-:- :IIE ZIS': 275 300 ‘I" 350 375
Filter
Phasa EIEE =R Khuis: | CPM || ¥ A ] T
C 5 ning = ~ = [mmdis | -
= | lanning mm.
RMS .
e 2004
Mexfea _
w
B o]
Es
200
; r T T T T T T T T T T
L] 00 10000 12500 15000 17D 2500 25000 27500 00 3TS00 40000 42500
Dotebese Bojarce Anchss Rees Ca ). CFM
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1st Run: Select the right graphic by clicking on it and record the signal from Plane 2 (press the interface button to switch

to plane 1-B):

[ BPCL MUMBAL Ebessed for anajeis

Plane 1

3.403 mm/fs
122°
Tachometer 7863 CPM
RMS 7128 mm/s
Maxe 7256 mmys

Max freq 262CPM

=2, Aun

Intial -
> 1 L
Filter 7046 mm/s
Phase 354°
Tachometer 7264 CPM
RMS 26.007 mm.e
M 30758 mm/'s
Maxfrag 25852 CPM

Datshase  Balznce Anabsis Fouie C)4 |+

|u1| 4+ x| B RMS: 26,04 mm/'s Time: B = - |?E-|'h D@ x O
Into
2000 Date = 20160811
PR JLJ L =t AWt = 26504 mnvs
E ~ T C2RMS = 31.01 mm's
-2000 —e———

Sec

. SR 44100

T 1 T
375 400 425 450 475 500 525 550 575 600 €25 550 675 7.00 FAec7.003ec

c1 B B2 | Hanning ~ ¥ Asis |CPM ~  YAsis |mmjs v T
.80
0.0
250
£ oo
Eqep
100
=0 l
oo -

Zoomn 30k rh B x 0
no
Date - 201610811
== C1 RNS = 26.01 mmiz
== C1 WMax = 30.76 mm'e
== C1 5ans = 4,100
€2 ANS = 6.00 mme
2 Max = 0.20 mms
== 02 S2ns =0 100

Reg: 131072 Foints
R=s: 10.09 CPW [ Point

T T T T T T T T T T
o 2500 5000 7SO0 10000 12500 15000 17500 20000 22500 25000
CPM

T T T T T
27500 30000 32500 35000 375

FR: 1033584 CPM
T T T T 1 A 1
00 40000 42500 45000 47500 SOOGD O COOCT

2nd Run: Place a counterweight on Plane 1 at 0 ° (if it can not be set at 0 °, then you have to point the angle with respect
to plane 1 on the calculator) and record the vibration of the 2 planes:

*
Filter 9.431 mm's
Phase 116°
Tachomeier 7863 CPM

RMS 9131 mme

Max 5431 mmss
Macfreg  726.3CFM

Plane 2

[RunZ ~]

3 1 e

Filter 7 674 mmis

Phase 344°

Tachometer  726.0 CPM

RMS 7.357 mmss

Max T BT mims

Maxfreg 785580 CFM

Datzhaze Balzpee Analsis Aoue C[a |4

[ BFCL MIMEA_Eibessed for anasis X Hanz1 . : "
':‘\“ X 5.4 = 11571
Run: 2 il
Y . =, Y

Stat Balance

lctlcz]l@ 4 X (B B | AMS9Mmms  Time B[P

2000
1000
oLl LU L LR BRI LIL

mm/s

Date = Z01€/08/11
== C1 RMS = 8.14 mmis
CZ RMS = 30.95 mm'e

T T T T T T T T T T T T T T
000 025 0350 073 100 1325 150 1FS 200 223 230 275 300 335

Sec

[c1]c2 || B B (|Hanning ~ X asis |cPM v YA |mmjs v T

1m0

80

6.0

mm's

4.0

podbedd Bod Lodldal

T T T T 1 SR 42100

T T en
500 525 550 575 800 6325 650 Rec830sec

Zoom % r o D QX @B
no
Date = 201808111
— C1 RANS - 212 mmfs.
— C1 Mexe = 9.43 mmie
— C1 Sans = & 100
C2 ANS - £.00 mmis.
€2 Mee = 0.80 mmis
== C2 5ang = 0 100

R=e: 131072 Fointe
|I R=s: 10.09 CPW [ Font
FR 1033584 CPM

T T T T T T T T
o 2500 5000 FS0D 10000 12500 15000 17500
CPM
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[ BFCL WUMEA]_Eibessed for anasis

EEEENTS

Plane 1
|F!u'|: 3 - |
T [E s
Filter 2148 mmis
Phase 144 °
Tachomeier 786 1CPM .’:’"
RM3 1,085 mme f“’*
Max 2145 mm/s "‘
Macfreg  7262CPM
Stat  Boance Caledator

letlez]l@ 4+ X |HE

[EELS

5] RMS: 1467 mm/s

Run: 3 >

2000
£ 1000
£ o
E Te—

ECEREE
Inta
Date = 2016/08/11
= C1 ANS = 14.67 mm'e
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Open the Balance Calculator and select "Balance in 2 planes”. With the red wp arrows add the runs that correspond to

the Initial, the 1st test and 2nd test:
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Click on the graphics of the blades to enlarge them and thus observe the distribution of the weights according to the final

position of the weights by placing them on adjacent blades:

Image viewer *

Image viewer
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Record the 2 planes:
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The vibration is reduced considerably but can be lowered even more simply with this last run. It is not necessary to repeat
the process again.

Return to the Calculator and select "Tuning" and with the red * arrow select the last run (4):
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Place the new 2 counterweights (without removing the previous 2 correction weights):
Image viewer ¥ | |Image viewer *

5th and last Run: Record the 2 planes.
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Averages 1

5th and last Run: Record the 2 The current vibration is already very low, so the swing is considered finished. Now the
Balance Sheet Report is made.

If the vibration is still high, repeat the entire procedure from the beginning and do not remove the counterweights that
have already been placed, especially if a considerable vibration reduction has already been achieved.

It is common not to lower the vibration on the first attempt because:

- adequate weights were not used

- placed on a different radio

- could not be placed at the right angle

- the angle was not measured correctly

- angles were measured from plane 2

- the inverted sensors were placed (the one of the plane 1 in the 2)

- the laser sensor was moved from position due to lack of tightening

- the laser turns on more than 1 time per turn (or does not turn on)

- the speed of rotation varied during the rolling (more than 20%)

Balance Report.

Select "Tools":
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Start DataBate  Tools

Select the graphs you want to report, as well as the signals and data. The graphs in time and spectrum can be enlarged or
reduced. You can also add pictures and photos that you consider important with descriptive text (requires Microsoft Office

Pro). Click on "Generate":

Set balancing report
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120
Erbessd Reliability Instruments LLC — January 2017



ERBESSDINSTRUMENTS’

Saving and Uploading Data Files

In several functions, DigivibeMX® generates its own files by ordering them in the database, however in the options such as

Generic Analysis and Generic E Balancing this does not happen since it is not assigned to any equipment. This
does not mean that the signals can not be saved. On the contrary, the difference is that you can do it if you want through
the toolbar in the File menu - Save or Save As button, or from the context menu - File - Save.

DigivibeMX® handles several types of files depending on the function to which they correspond. They will be described
below.

File Types

DigivibeMX® handles 8 different file types whose extensions are as follows:

Extension Compatibility Description
anl DigivibeMX ® Files of 1 single channel of vibration analysis.
anl DigivibeMX ® 2-channel rolling files.
asc DigivibeMX®, Block de |Text file containing all data in Alpha-Numeric format.
' notas
Balance Calculator session, retrieves all the information
bal DigivibeMX® entered into the calculator.
This file is used by many vibration analysis software
uff Universal File Format  |and ODS programs.
wav Sound file This file is compatible with any audio software.
Pictures viewer It is used in vibration graphics and polar graphs. It is
Jrg elective between BMP and JPG
Pictures viewer It is used in vibration graphics and polar graphs. It is
bmp elective between BMP and JPG
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Saving Files
Save Options:

- Button Save the file corresponding to the visible session.

- Button Fé{ Save as.

- Button H File menu.

- File menu - To export - As image: e a Save the spectrum image.
- File menu - To export — UFF58: UFF 58 Export to universal format UFF58.

=

- File menu - To export - WAV: W) Export to audio format.

- To export a vibration signal to an audio file, you can start from the following sources:
- newly recorded signal (not stored in the computer)

- stored signal (from .anl file or database)

S50 INSTRUMEMTS|

St - 204743 TH- 200540715

- D X

e 13 o Temp Edrz Fie "
» 8198 0.046 0.243 0o Mz B 320 - Max Freq:1756 Op=n
3245 ans 0243 oo M- 2 805 - Max Frec: 7207 Cpan

|3.245 0019 0.243 0.0 Max: 2809 - Max Freo: 7207 Opan

4 - - Vedocity

veope
Temperatume

Column

Fur Cown 4
Example Tendensy Maching 1 |

1112010 11172012 1112014

Datsbase Bolance Anahas Route Cla e

IMPORTANT: If the signal is not stored as an ".anl" file or in the database, you can export it as an audio file, but you can
not re-import it as an audio file for later analysis.
Select File, Export and WAV Audio:
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- File menu - Export - ASCIl: ASCIl Exports the visible vibration signal to an Alpha format
Opening Files

Options to open files:

- Button ! Opens a selected file

- File menu - Open: Opens a selected file

- File menu - To import - ASCII: Converts an Alpha-Numeric file to Binary of type .ANL to be read.

- Contextual menu - To import - UFF58: Open the UFF58 file in one or several new windows depending on the
content.

- Double-click the desired file from the database file window: Open the selected database file in a new window.

Exporting ASCIlI and UFF58 Files (M20, M30)

There are 2 file formats to which any signal can be exported. The ASCII format is a text format and the format UFF58 which
is the format accepted by most vibration analysis equipment, mainly ODS. To do this, access the "File" menu - "Export".

Interpretation and Diagnostic Tool (M20, M30)

Another of the qualities of DigivibeMX® is the help it has for the interpretation of FFT graphics. You can find this help by

pressing the Diagnostic button - or from the View - Interpretation menu.
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A new tab will appear with a series of questions that you will be answering. Each time you answer, press the "Next" button
to go to the next question. At the end of the questions will be presented a diagnosis that can be copied and included in
your report
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Start 1H-2014/0713 Diagrasis
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Automatic reporting (M30, M20, M10)
There are three types of automatic reports that can be performed with DigivibeMX®:

1- Vibration analysis report
2- Dynamic Balance Report
3- Comparative report

Vibration analysis report (M30, M20)

Quick way to generate reports of vibration analysis. By clicking on the button # and choosing the analysis option, you can
see a series of parameters that can be configured to make the report you want on the signal that has on the screen.

[ Select al
[] Al Pauses
Welocity Displacement Acceleration Acceleration envelope
[ signal ] signal ] signal [ signal
[] Spectrum [] Spectrum [] spectrum [] Spectrum
[] 10 max points ] 10max paints ] 10 max paints [] 10 max points
[] Hamonics [] Harmonics [1 Harmonics [] Hamonics
[] Pause for zoom [] Pause for zoom [] Pause for zoom [] Pause for zoom
| .
| It is impartant that you select the comect RPM |.|?5? - | I e | Cancel

to enhance the report results

In each of these options the program will edit a chart and put the values in a table within the same document. The "Pause
to zoom" option allows you to zoom in on each graph of the report, because sometimes the markers appear on top and
can not be displayed properly. The Bearing Frequency option is only active if a bearing has been configured for the analysis
in question.

The frequency of rotation is usually established by itself, however it is important to verify that it is suitable since otherwise
the values in the acceleration envelope could be altered.

Dynamic Balance Report

The dynamic balance report is made at the end of a balance by clicking on the button —land selecting the option "balance
report".
Immediately afterwards a cascade report configuration box will appear, showing all the signals that were recorded during

the roll.
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Set balancing report *

Info Machine

Company
Area

Machine

‘ Preview

® Plane 1 O Plane 2

() Signal (@) FFT
‘ Configuration
Zoom X Zoom Y
o 3 1.0 = a3
3D view Names
Severity Filter
‘ Machine
Weight (0.0 =
Class 7 2 e i re—— ' n
\ Pint
Tendency curve
Plane 1 Plane 2
Signal FFT
Initial
Run:2
M | I I T T T T T
CPM 4 & 10000 4 &

l 8434 CPM Generate Close

It is only enabled when generating

report of a floating base.

On the left is the configuration panel where you can select the desired plane and the cascaded graphs of both the signals
in time and the spectra.

At the bottom are some options to configure your graph as the zoom and type of views. The severity option places a dot
next to the race name in accordance with ISO 10816.
In the last box below you can choose which graphics should appear and which ones do not.

Note: The dynamic balancing report should always be done after some balancing. Can not Retrieve a Rolling Session After
Restarting the Application.

Cascade Spectrum Report
To compare the signals click on the machine of interest registered in the database, select the point to compare and the

|
signals of the same point, click on & :
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To generate the report click on Generate Report at the bottom of the graph automatically generate the report.
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3D Analysis (ODS)

Operating deflection shape (ODS) Is a type of analysis capable of producing animations of the characteristics of the
deformation of a mechanical system at any frequency. The ODS analysis provides information about the movement during
the operation that can be converted into an animation. These animations can be very useful by defining areas of structural
weakness and identifying areas of mechanical clearance. In resonance cases, the ODS analysis can provide an estimate of
the mode of vibration of the excited natural frequency.

Reference channel

Erbessd Instruments is trying to include the ODS analysis in every possible route simply by adding a reference channel to
each of them. The reference channel is nothing other than a second accelerometer placed anywhere on the machine near
the vibration generating site and it will not move throughout the entire path of this machine. In this way each measured
point can be compared with the reference point and therefore can be compared among themselves since the reference
point acts as a constant. The reference channel is indicated in the software with the letter "F" (Fixed Channel). When you do
a route analysis and want to include this option only select the option "F" during the route and the analyzer will do the
analysis including this channel.
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Phase Analyzer

Select the machine you want to analyze and start the «ODS 3D» function:

Select route by date and RPM for phase analysis:

@ Aoscite Vadues
5| O Pelntve Vnkes
Aea

[ Horizoral
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[ Aarial

Select Image

e
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The phases are calculated between all points with respect to the Reference:
Horizontal

Vertical

Axial

Subtract the phase of the point and direction that interests you with respect to the 2nd point of interest and thus obtain
the phase between them (for example the Phase between 1H and 1V =358 °-238 ° =120 °).

IMPORTANT: Make sure that the measurements were taken in the directions indicated in figure 3D, otherwise select the
“Inv" box to reverse the direction at a given point (the arrow changes direction).
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Position
Co— < P
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Collecting Data for 3D Simulations (ODS)

For 3D ODS Simulation, measurements need to be taken with 2 accelerometers on a route with F reference point. Sensor 1
collects data from all points and axes indicated by the route, while the 2nd sensor stays in the same reference location for
all data collections. The reference location can be anywhere on the machine that vibration can be safely captured, without
interfering with collecting route data points. Do not use route data collection points as reference points.

Select the machine and click on the «Routes» icon:

w Velocity Severity

i
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Once the route is finished, update the database and select the machine to which you just made the route again. Click on
the 3D tab:

e Yl Fong 550
] 02 Mo 5576 - M P! 797

Acc Env Severity
L

Cutisss Bolarcs_fradan Poun ©a 0

Select the file path and the RPM for the simulation:
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If for any reason, any of the data was NOT collected in the direction shown in the drawing, go to "Points" to reverse the
direction of that point:
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Press "Play" to start the simulation and analyze the deformation of the machine:

muacces falkcra Forts | Sesrgy

BTG -

i D0 et

PR S —

To change the speed and amplitude of the movement in the animation, go to "Settings":

e

[N e —
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Probably the most important of all 3D ODS components is the rotating hub. This cube allows rotation of the 3D model in
any direction. Click on the cube and drag it in any desired direction to rotate the model view. Another way is to click on any
face or edge of the cube. The figure will automatically rotate until it is in the selected position.

In the top menu you will find the following buttons:

! Displays all 3 axes. If an axis direction does not match the direction data was collected, it can be inverted.
Invert the Horizontal and Vertical axes.

Invert Horizontal and Axial Axes

n Invert the Vertical and Axial axes.

Export animation to AVI video format.

-~ Export animation to GIF animated image format, this option greatly reduces file size.
£ s Export picture in static image format jpg.

In the left panel you can control the speed of the simulation as well as the amplitude. In the lower panel you will see the
number of vibration points assigned to this image, each row corresponds to a point. You can see the location of each point
by selecting the corresponding box.

4 Ju | HV HA VA | @y | B | I
Speed 100%

L4 >

*1 v Ampltude  100%

L4 >

X [*EB|d

Show Datos Mostrar

m][m][m]

Index: 3-X:-10.11Y:-1.60 Z: 13.06
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If you want to change the orientation of any of the axes of this point or the location of the point itself you can click the "..."
button and the following dialog box will appear.

Name Position
: X 65627 = osie
Y 79286 |=
7 235458 |=
| Horizontal || Vertical I Axal |

X == | [ Inv X e [V v ¥ o [ v

Amp  Phase Freg Amp  Phase Freg Amp  Phase Freg
4 1503 188 1503 194 | 1503

0.2. |358 |1485 ||007. 177 |1455 |[|03.. |197 |1455
0.2, |1 2134 (013|184 (2134 (|00 [252 (2134
0.1.. |287 (3005 ||D25.. |86 005 ||07.. (287 |3005

Ok Cancel

Here you can invert the axes of the point as well as change the location, add or delete information for each axis.
To establish the location of the point press the “Locate" button and it will begin to change color, at this moment select a
point directly on the figure and the location will be in the boxes corresponding to X, Y and Z

139
Erbessd Reliability Instruments LLC — January 2017



®

GUIDE TO CONFIGURING A 3D MODEL

To import a 3D model go to "Tools" and click on "3D Editor":

Start Data Base Tools Setup Help ‘ DIgIV] beMX | INSTR‘UME;TS'.
M30 V10.08.7 SESSD) J

3D hbodel

4

Open your "3D Editor", click "Open’

3D Simulation L1 x
3 & ] S RV HA VA L} £ W ] 3

Paints  Settings

X % W@

Paoint Data Show

f
|
|
oDs \-".?Iuas Files !
Supported formats are: .3ds, xaml, .obj, open the folder where the file was saved
Open *
P s ThisPC » Documents » Erbessd Instruments = Catabase v & Search Detabase F-]
Chgenae = Mew folder - [ @

~
f@ OneDrve

Documentos B

Dulee

B This FC

B Decktop

|=| Decuments

& Downloads

B Music

&= Pictures

B Videos

i Local Digk icy)
w Archivos (Tt)
= ERBESSDDRIG)

o= ERBESSDDR (G v

File name:
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Select the desired file and click "open "

<« v » ThisPC » Documents » Erbessd Instruments » Database » 3D Files v O Search 3D Files ]
Organize » MNew folder =~ [ @
A
@ oo ES EI ES ES E3 E3
Documentos El — — — — i —
Dulce
[ This PC
Example - ODS - Example - ODS - Example - ODS - Example - ODS - Example - ODS - Test - Machinery
[ Desktop My Table - My Oven - Table - Table.3DS | wentl - vent? - - Motor 1 -
= Table with Centrifuge belts Centrifuge Centrifuge Motor 2.3D5
& Documents motor.2DS 1.305 coupling 1305 | coupling 1.2D5
DOCUMENTOS
Erbessd Instrur
MANUALES
‘ Downloads
J’! Music
&= Pictures
B videos
‘i Local Disk (C)
File name: | Example - ODS - vent1 - Centrifuge coupling 1.305 V| 30 Supported Files (*.3ds, “xam
Cancel
Add the number of waypoints you need (or delete the ones you do not need))
3D Simulation = O X
LI b S W W €« 6 = B Fa
= Hi%
G Data Show
0
z O

O
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See where they are located and place them in the correct position by selecting the box of the point you want to locate.

Example of the Position of each point:

To add more points:

Simulacjén 3D

- o X
2| @ [ i HY HA VA @ B 29 ) &

Indice: 11-%: 894 Y:-11.33Z: 16.86 DDS. Valores Archivos

142
Erbessd Reliability Instruments LLC — January 2017



Posician

X |4.9380
Y |5.5672

Localizar

®

| DigivibeMX — |

M30 V10.08.1mFERBESS

INSTRUMENTS

Indice. 8- %:-578 ¥: 0.50 Z: 2174

Z (159306
| N |
|| Horzontal || Vetical || /1 Awal E
(%= O %= O X O - o X
Amp  Phase Freg Amp  Phase Freg Amp  Phase Feg
215 : et i - = by i =5 S 5 & Sy =
rity
IGood
Wcceptable
Cancelar Rough
- —— Eac

oDs Valores Archivos

Base de Dates  Balanceo  Analisis  Rutzf« | » \—l

Example Example

Click on LOCATE and click on the 3D model where you want to locate the point, then specify whether the point is in the
center of the figure or at a selected point.

Point

Center of figure

Selected point
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Example:

And so place the extra points:

Inicio  Base de Datos ~ Herramientas  Configuracion  fyuda

Posician
¥ [564d9 [2
3 = Localzar
Y 303981 [
[ 7 [65%1 |2
[ Horsontal || Vertical | Asial |

o= v * # O w = O

Amp Phase Fn;q Ar'!r_\ Phass Freq A-np Fhase Freq

E et

Ol
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hdice: B-%:-995Y- 1528 7 2155 ons
24
14
04
Example
Basede Datos Balancec  Andlisis  Rutz« |+

\alores

DigivibeMX

M320 V10.08. 1R

SOINSTRUMENTS

Example

ipteble
h
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To rotate the figure left-click without releasing the button and move the 3D cube to improve the position

T -
. Inicin Basede Datos  Herramientas  Configuracion  Ayuda DIgIV| beMX T s
M30 Vi0.08.1m3 ERBESSOINSTRUMENTS
Posicién
6.9831 = Localizar
303978 |
M z [em22 2 |
| Horzontal || Vertical | Asial | =) = %
X oE Omv X =€ O X = | O
4mp  Phase Freg Amp  Phaze Freg Amp  Phase Freg & HA VA ¢| 1"-‘| 'él' ‘:] ka3
rity
(Good
Acreptsble
Fough
Ol Cancelar ik bad
ey ba
- T 1

Indce: 5-X:33.30Y: 938 Z 15.59 oDs Valores Archivos

I ] Example Example
Base de Datos  Balanceo  Andliss  Rutz « [ »

Save changes:

i ‘

2 @ b Ju | WV HA WA & B | B @ D

Purtos  fjustes

x ==[k]e

Punto Datos Mastrar

OlR|olooo

Indice: 8- %: 0.00Y: 30.14 Z: -10.31 oDs Valores Archivos
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Save the 3D model to the clipboard for use on other machines.

You can add this custom machine to an existing category folder or a new one:

Inicio  Base de Datos = Herramientas

Configuracion

Select the desired file and Open.

< v » ThisPC » Documents
Organize = MNew folder
~
f@a OneDrive 3DS
Documentos El .
Dulce
[ This PC
Example - ODS -
[ Desktop My Table - My
E Table with
= D t:
= Hocuments motor.3D5
DOCUMENTOS

Erbessd Instrur
MAMNUALES
4 Downloads
J\. Music
&=/ Pictures

B Videos

‘i Local Disk (C)

EIDB_Example T el | Inicin
& L@ Bam
>l @ | b
Purtes  Ajustes
X % bl @
Furto Datos Mostrar

» Erbessd Instruments

3DS

Example - ODS -

Oven -
Centrifuge belts
1305

Ayuda

HV HA

VA s

» Database » 3D Files

3DS

Example - ODS -
Table - Table.3D5S

3DS

Example - ODS -
vent] -
Centrifuge
coupling 1.3D5

w

3DS

Example - ODS -

vent? -
Centrifuge
coupling 1.3D5

=
B &

¢]

File name: | Example - ODS - vent1 - Centrifuge coupling 1.305
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M0 VID. 08 1md ERBESS)

Search 3D Files P
o e
3DS

Test - Machinery
- Motor 1 -
Motor 2,305

[ Supported Files (*.3ds, *xarr
Open |v | Cancel
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2 | @ » o W HA
Purtor  Ajusles
X /= | ¢
Furio Daos I'\1051ra|\“
1 O
2 O
3 0 ARadir categoria
4 il
5 |
5 [

VA

S &

It

Categerias

Centifugs Fans
Cooling Towers
Moters
Others
Pumps

You can now use this 3D model on a Database machine.

Go to the Database and select New Machine.

Inicio Ease de Datos Herramientas

Configuracisn

Fyuda

Nembre |Example - QDS -vert

irifuge couping

Cancelar

0oDs

Vaores

IDig

Archivos

ivibeMX

M30 V10.08.1mA ERBESS

INSTRUMENTS)

Configurar equipe

Gereral
| D | Puntos de analss 2| 7
Compaiia Transmigién w
- Clase 2 v 2
Maquina Metaz
4 Modelo 30 Select | . | |t B X Modelo 2D
] Ver puntas
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Punizz  RPM Cie Murmas

Fliguetys
i

Mimern
de

exua

odsmienin
[ Gpcional)

Oizgumds

Codigo de maquina

Ata (975140725 Disponible

s 7 € 1 4 0 T 2 5

Cancelar
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Select the newly configured 3D model and add the required points:

Configurar equipo

General
III Fuiton de2ris [§ Punios  RPU = A | T e T | Muda
=xtrn rodamicnto
Cempafiia Transmision | Diecta 1 0 Avir 1112267 s
Example w il A, I
| Area | Clase |2 = ] Huer [ 1azzer || Busear
Maquina Notas 40 Huar 12287 || Busesr
5 ] HVAF || 112287 Buscar
6 0 HVAF 112287 Buscar
Codigo de maquina
[ Ao (S7E140725 2 Disponible

g 7T & 1 4 0 7 2 5

The new figure already has the 6 measurement points:

Modelo 3D

Select
Wer puntos
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Digivibe MX Software Configuration

The preferences dialog box is opened from the Setup Menu / Config. It is used to configure the visual interface, as well as
the input of the signal to the computer.

It contains the following 6 tabs:

Signal Tab

Signal Balancing Channels Colors  Polar Graphics  Others

Recaording parameters

Sample rate S/ (44100 R Resolution points

Recording time {5} |6 5 131072
O=rzzltime
Interval {5) 0.3 : 17226.5625 Hz
' 0.168 Hz/p
1323000 CPM

Inteface 10.08 CPM/p

RMS Fiter Hz |10 |5+ - 10000 =
Low frequency fitker

Units Imperial R

Advanced -

Cancel

Within the "Signal" tab are the recording parameters that will help us configure our input signal.

- Sampling Rate: The number of samples that the equipment will take per second. If it is necessary to observe
frequencies greater than 150,000 CPM, it is convenient to use a sampling greater than 11025.

- Recording time: It is the time during which the signal will be recorded. At the end of this time the capture will stop
automatically showing all the recorded signal. To not record and capture does not stop automatically choose 0.

- Interval: It is the time in seconds that each new image will last in the screen. The longer the interval the accuracy of
the real-time signal increases, but at the same time the length of time the screen is refreshed increases.
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- Interface: Here you must select the type of interface you have, either 1 channel, 2 channels or 4 channels. This option
is independent of the recording channels and is a configuration that should be done when configuring the system
and not changed any more unless you change interface.

- Low Frequency Filter:

- Units: You can select between metric and imperial units

- Damping: The values of RMS and phase can be damped so as not to have sudden variations. It is used in equipment
with very fluctuating vibrations to obtain data averaged in real time, is also very useful in balances whose phase is
irregular due to mechanical problems. The minimum damping is 1 sample, and the maximum is 100.

- Advanced options: This option displays a dialog box to calibrate the computer. It is not recommended to enter

this option as it could lose the calibration of your equipment, in which case the calibration will have to be performed
by trained personnel.

Calibration
Vibration PreAmp
Current value |1.00 = 1 B
Real value [1.00 = Save
Save
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Balancing Tab

Signal Balancing Channels Colors  Polar Graphics  Others

Optical sensor type

s

(Offset for optical sensar |0 -

buffer |1 =
Interface
() With Button (® Wih NO Button

Servo Motor
[] Balancing with Servomator

Left sensors

Right sensors

The angles for the Comection Masses will be measured:
: () Counterclockwise looking from Plane 1 as reference
] (® Opposite to balancing rotation

Mass units

(®) Grams

() Ounces

Cancel
Within the "Balancing" tab you will find the following options to configure a swing session.

- Optical sensor type:

- Ofsset for sensor:

- Buffer:

- Interface with external button: When selecting this option the interface with external button (I-500) must be used
otherwise the sequential interface (I-600) must be used. See Annex.

- Balncing with servo motor (Only can be used if the control module is available)

- Sensors on the left

- Sensors on the right

- Angle for counterweight:

- Counter-clockwise with plane 1 as reference

- Against the rotation of the engine.

- Units of mass: You can choose between grams and ounces, with which the DigivibeMX® will calculate the weights
to placer
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Channels Tab

Signal Balancing Channels Colors  Polar Graphics  Cthers

Channel 1
Sensitivity |1DD v | mW/g
Type |Acce|emmeter e |
[1 Trigger
Channel 2
Sensitivity | 100 w |
Tvpe |O|:|tica| Sensor i |
[ Trigger
Channel 3
Sensitivity |1DD i | mV/g
Type |chc:e|en:umeter b |
[1 Trigger
Channel 4
Sensitivity |1DD i | mVig
Type |Acce|emmeter e |
[ Trigger

Trigger (1.000 5
Corcel

In this section you can select the type of sensor and the sensitivity that will be used in each of the channels.
In addition we have the option of Trigger, which allows us in an analysis session to begin recording at the moment the
vibration is equal to or greater than the established (mm / s).
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Colors Tab

Signal

Signal colors

Bachkaround
Border

Channels

Vibration
Tachometer

X, axis
Rule
Vertical lines
[ line
Legend

T axis

Rule

Horzontal lines
0 line

Legend

Balancing Channels

Polar Graphics

FFT colors

Backaground
Border

Channels

Yibration
Tachometer

X axis
Rule
Verical lines

0 line
Legend

Y axis

Rule
Horizontal lines

0 lime
Legend

Cthers

DOk

This option sets the colors that make up the signal graphics in time and FFT.
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Polar Graphics Tab (M10, M30)

Signal Balancing Channels

Polar Graphic 1

Colors  Polar Graphics

Title Plane 1

Colars:

Background
Axis

10° lines

1° lines

Text

Wiew

10° lines
1% lines
Cincles
[] Legend 1
Legend 2

cow
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Folar Graphic 2

Cthers

Title |Plane 2

Colors:

Background
Axis

10° lines

17 lines

Text

Wiew

10° lines
1% lines
Circles
[] Legend 1
Legend 2

Top

Right

In the "Polar charts" tab you change the color settings, titles and other appearance options of the polar graphs.

Cancel
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Others Tab

Signal = Balancing Channels Colors | Polar Graphics  Cthers

Language

English b

Load or update language

Yirtual Keyboard
Enable Vitual Keyboard for Touch-Screens

[] Database auto update Seconds [ =

EIMO Cptions
] Enable EIMC

Logo for Reports

Update

In the "Others" tab you have the following options:
- Language: It allows us to change the language of the software, we currently have Spanish, English, French and
Turkish.
- - Load or update language: Allows us to load a new language or update existing ones.
- - Virtual keyboard: Activates the numeric keypad when the balancing calculator or the balancing assistant is active
in the work area.
- - Database update:
- Logo update: Allows you to change the logo that will appear in the analysis and balance reports.
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Product Registration

DigivibeMX® is a registered trademark and therefore requires an activation via the internet that can be made using the
“Registry" option in the "Help" menu. It is essential to carry out this operation as otherwise the program could be suddenly
deactivated.

Updates

DigivibeMX® is an application that is constantly updated. These updates are published on the Erbessd Instruments® page
and are free to all users of Erbessd Instruments within the installed version.

License
DigivibeMX® is distributed with the license to use the software in a single equipment, reason why is prohibited any total or

partial reproduction of said software, as well as the unauthorized distribution of the same one.

Security and Copyright ©

DigivibeMX® is distributed without a registration code because it is part of a set of parts, however each edition of
DigivibeMX® is compiled with the data of the company and the person to whom it has been delivered, which does not
prevent its operation but is Will use to track the source of illicit software on the internet. The owner of the software that is
unlawfully distributed will be liable to the corresponding legal penalties for illicit distribution of copyrighted material. Also,
all the updates for that edition will be canceled.
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