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License Agreement

SOFTWARE PRODUCT: CXSpectra©
Copyright 1995-2013 (C) MaintTech SWEDEN - All Rights Reserved

IMPORTANT! READ CAREFULLY: This MaintTech SOFTWARE LICENSE AGREEMENT (SLA) is a
legal agreement between you (either an individual or a single entity) and MaintTech SWEDEN for
the CXSpectra© SOFTWARE PRODUCT identified above, which includes computer software and
associated media and printed materials (if any), and may include online or electronic
documentation. By installing, copying, transferring or other using the SOFTWARE PRODUCT, you
agree to be bound by the terms of this SLA. If you do not agree to the terms of this Agreement,
you are not authorized to use, copy, or transfer the SOFTWARE PRODUCT.

Grant of License

Evaluation and registration

The SOFTWARE PRODUCT is not free software.

You are specifically prohibited from charging, or requesting donations, for any such copies,
however made; and from distributing the software and/or documentation with other products
(commercial or otherwise) without prior MaintTech SWEDEN written permission.

If, after the evaluation period, you decide that the PRODUCT does not fit your requirements, you
have to uninstall and destroy all Products’ copies.

Standard License

Workstation / file server

Except as set forth below, you may use the SOFTWARE PRODUCT on any single computer. You may
also install a copy for your exclusive use on either a home or portable computer.

If you have acquired the PRODUCT in a MaintTech Software License Pack, you may make the
number of additional copies of the PRODUCT equal to the number of purchased licenses and you
may use each copy in the manner specified above. You are also entitled to make a corresponding
number of secondary copies for either home or portable computer use as specified above.

Educational License

You may use the PRODUCTS acquired in special conditions (usually lower price) as Educational
License ONLY if you are an educational institute and ONLY on educational purpose computers. You
are not allowed to use these Licenses for administrative, accounting or other such activities.

Open License

You may use the PRODUCT acquired as Open License on ALL your computers, Internet domains,
branches that belong to your company, but only in one country. There is NO RESTRICTION to use
the PRODUCT inside the company (including local branches).

Update
All licensees may download and use the latest version of the PRODUCT and the latest Service Pack,
starting with the first installation, but not longer than 14 months from the PRODUCT acquisition.

Other rights and limitations

Storage

You may store or install a copy of the PRODUCT on a storage device, such as a network server,
used only to install or run the Software over an internal network; however, you must acquire and
dedicate a license for each individual who will use the PRODUCT. One License for the PRODUCT
may not be shared or used concurrently on different computers. If the Software is installed on a
network server or other system that physically allows shared access to the Software, you agree to
provide technical or procedural methods to prevent use of the Software by individuals not
specifically licensed to use the Software pursuant to this Agreement.
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Transfer

You may transfer the Software and Documentation to a single recipient on a permanent basis
provided you retain no copies of the Software or Documentation (including backup or archival
copies) and the recipient agrees to the terms and conditions of this Agreement. If the Software is
an upgrade, any transfer must include all prior versions of the Software and Documentation.

Reverse Engineering

You may not modify, translate, reverse engineer, recompile, disassemble (except to the extent
applicable laws specifically prohibit such restrictions) or create derivative works based on the
Software, or any portion thereof.

Copying
You may not copy the Software or Documentation except as specifically provided by this
Agreement.

Rental
You may not rent or lease the Software or Documentation.

Proprietary Notices
You may not remove any proprietary notices, labels or marks on the Software or Documentation.

Use of MaintTech’s name

You may not use MaintTech or MaintTech's suppliers' name, logos, or trademarks in any manner
including, without limitation, in your advertising or marketing materials, except as is necessary to
affix the appropriate copyright notices as required herein.

Termination

The License is in effect until terminated. The License will terminate automatically if you fail to
comply with the limitations described herein. On termination, you must destroy all copies of the
Software and Documentation.

Diverse

This Agreement represents the complete agreement concerning this license between the parties
and supersedes all prior agreements and representations between them. This Agreement may be
amended only in writing executed by both parties. THE ACCEPTANCE OF ANY PURCHASE ORDER
PLACED BY YOU IS EXPRESSLY MADE CONDITIONAL ON YOUR ASSENT TO THE TERMS SET FORTH
HEREIN, AND NOT THOSE CONTAINED IN YOUR PURCHASE ORDER. If any provision of this
Agreement is held to be unenforceable for any reason, such provision shall be reformed only to the
extent necessary to make it enforceable and the remainder of this Agreement shall nonetheless
remain in full force and effect

Limited warranty

Media

MaintTech Sweden warrants that the media containing the Software, if provided by MaintTech, is
free from defects in material and workmanship and will so remain for 30 (thirty) days from the
date you acquired the product. MaintTech's sole liability, and your sole remedy, for any breach of
this warranty shall be to replace your defective media. Replaced media shall be covered by this
limited warranty for the period remaining under the warranty that covered the original media, or if
longer, for thirty (30) days after the date of shipment to you of the replaced media.

Software Product

This software and the accompanying files are provided "as is" and without warranties as to
performance or merchantability or any other warranties whether expressed or implied. Because of
the various hardware and software environments into which MaintTech Sweden may be put, no
warranty of fitness for a particular purpose is offered.

Good data processing procedure dictates that any program be thoroughly tested with non-critical
data before relying on it. The user must assume the entire risk of using the program.

The rest of the warranties do NOT refer to the evaluation period.
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MaintTech Sweden warrants that (a) the Software will perform substantially in accordance to the
accompanying written materials for a period of ninety (90) days from the date of receipt, and (b)
any Support Services provided by MaintTech Sweden shall be substantially as described in
applicable written materials provided to you by MaintTech, and MaintTech support engineers will
make commercially reasonable efforts to solve any problem issues. To the extent allowed by
applicable law, implied warranties on the Software, if any, are limited to 90 (ninety) days.
MaintTech's sole liability, and your sole remedy, for any breach of this warranty shall be, in
MaintTech's sole discretion: (i) to replace your defective Software; or (ii) if the above remedy is
impracticable, to refund the License fee you paid for the Software. Replaced Software and
Documentation, if any, shall be covered by this limited warranty for the period remaining under the
warranty that covered the original Software, or if longer, for thirty (30) days after the date of
shipment to you of the replaced Software.

Only if you inform MaintTech Sweden of your problem with the Software during the applicable
warranty period and provide evidence of the date you acquired the Software will MaintTech Sweden
be obligated to honour this warranty. MaintTech Sweden will use reasonable commercial efforts to
replace or refund pursuant to the foregoing warranty within thirty (30) days of being so notified.
THIS IS A LIMITED WARRANTY AND IT IS THE ONLY WARRANTY MADE BY MaintTech. MaintTech
Sweden MAKES NO OTHER WARRANTY, REPRESENTATION, OR CONDITION, EXPRESS OR IMPLIED,
AND EXPRESSLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NO INFRINGEMENT OF THIRD PARTY RIGHTS. THE DURATION OF
IMPLIED WARRANTIES OR CONDITIONS, INCLUDING WITHOUT LIMITATION, WARRANTIES OR
CONDITIONS OF MERCHANTABILITY AND OF FITNESS FOR A PARTICULAR PURPOSE, IS LIMITED
TO THE ABOVE LIMITED WARRANTY PERIOD; SOME JURISDICTIONS DO NOT ALLOW LIMITATIONS
ON HOW LONG AN IMPLIED WARRANTY OR CONDITION LASTS, SO LIMITATIONS MAY NOT APPLY
TO YOU. NEITHER MaintTech AGENT NOR ANY EMPLOYEE IS AUTHORIZED TO MAKE ANY
MODIFICATIONS, EXTENSIONS, OR ADDITIONS TO THIS WARRANTY. If you make any
modifications to the Software during the warranty period; if the media is subjected to accident,
abuse, or improper use; or if you violate the terms of this Agreement, then this warranty shall
immediately be terminated. This warranty shall not apply if the Software is used on or in
conjunction with hardware or software other than the unmodified version of hardware and software
with which the Software was designed to be used as described in the Documentation.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY HAVE OTHER LEGAL RIGHTS
THAT VARY FROM STATE TO STATE OR BY JURISDICTION.

Limitation of liability

UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, TORT, CONTRACT, OR OTHERWISE,
SHALL MaintTech Sweden OR ITS SUPPLIERS OR RESELLERS BE LIABLE TO YOU OR ANY OTHER
PERSON FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY
CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF GOODWILL, WORK
STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, OR ANY AND ALL OTHER COMMERCIAL
DAMAGES OR LOSSES, OR FOR ANY DAMAGES IN EXCESS OF MaintTech's LIST PRICE FOR A
LICENSE TO THE SOFTWARE AND DOCUMENTATION, EVEN IF MaintTech Sweden SHALL HAVE
BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER
PARTY.

Copyright

All intellectual rights in the Software and Documentation are property of MaintTech. By buying or
using the software you are granted only a non-exclusive right to use a copy of the software. All
intellectual rights in the Software remain property of MaintTech Sweden copyrights law and
international treaties protect the PRODUCT.
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1 Introduction

This product has been developed to work on any properly configured version of the
following Operating Systems:

e Windows XP (32-bit and 64-bit)

e Windows Server 2003 (32-bit and 64-bit)
e Windows Vista (32-bit and 64-bit)

e Windows 2008 (32-bit and 64-bit)

e Windows 7 (32-bit and 64-bit)

e Windows 8 (32-bit and 64-bit)

e Windows 2008 R2

e Windows Server 2012

Due to the nature of the anti-piracy security technology built into this product, using
illegal keys may lead to software failure or instability.

Before running the setup file, make sure that all the other programs are closed. This
includes anti-virus software and any other programs which are running. If you do not
follow this procedure, it may interfere with the normal setup procedure.

To start installing the software onto your computer, just make sure your CD-ROM was
placed into the CD-ROM player. Because of its “Autorun” functionality, the installation
program will start automatically. When this doesn't happen, go to "My Computer” and
double click the CD-ROM icon. Find the AUTORUN folder. Next: double click on the
installer (Autorun.exe file) and follow the instructions displayed on screen.

Read Instruction
a (Acrobat Reader needed)

CXS

Browse CD
(To install the software manually)

SystemChecker  check and install additional files
required by CXSpectra software

CXSpectra Install CXSpectra on your Computer

{Any MS Windows system accepted, including x64)
Service Pack Install Latest Service Pack

(Before to install, run once CXSpectra)
HASP Driver Install Protection Key Drivers

(Suitable for all Windows Operating Systems)

VER.1.0 wyww,mainttech,se Exit

Now, you are ready to install the application on your computer.

12
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2 The installing procedure

For a complete installation, you must follow the next steps:

Install the SystemChecker application.

Install CXSpectra™ and run it once.

Install the latest Service Pack for CXSpectra™

Install the Drivers for HASP Protection Key.

Configure CXSpectra™ for Windows 7 and Windows 8 Operating Systems.

2.1 Installing SystemChecker

Sometimes, during CXSpectra™ installation, some of the additional files required by this
applications are not installed. This happens when the user doesn’t have the full
administrator privilege during the installation procedure, or from another unknown
reason. In such a situation, you should also install in your computer the SystemChecker
application. By doing this, the files required for CXSpectra™ will be installed or properly
updated. The installed files are virus checked and are in accordance with the Microsoft
recommendation.

For more details, please read the following article:
Description of the cumulative update rollup for the Visual Basic 6.0 Service Pack 6
Runtime Extended Files on address:

http: //support.microsoft.com/kb/957924

Click on:

SystemChecker Check and install additional files
required by CXSpecira software

Follow the instructions displayed on screen.

After clicking the SystemChecker label, the following warning message may occur:

Do you want to allow the following program to make
changes to this computer?

Program name:  SystemCheckerSetup.exe
Publisher: Unknown
File origin: Rernovable media on this computer

Vv | Show details

Change when these notifications appear

13
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R Windows 8

£7 Windows 7 Just click Yes to continue with the installation.

Once the installation finished, just run the SystemChecker and look on the installed file
status, to observe if they are all OK. If not, you may probably have a security issue and
you should ask for your IT Administrator help.

The SystemChecker window looks as follows:

|
% :LComct232 ocx 6.00.9816 6.00.9816 (1] 4
%) Comet332 ocx 6.07.9816 6.07.9316 oK
%) Cometl32 ocx 6.00.9816 6.00.9816 0K
%) Comct232 ocx 6.00.9816 6.00.9816 oK
%) Comdig32 ocx 6.01.9816 6.01.9816 0K
%) Dbadapt.di 6.01.9816 6.01.9816 0K
%) Dbgrid32 ocx 5.01.9813 5.01.9813 oK
%) Dblist32 ocx 6.01.9816 6.01.9816 0K
%) Mci32 ocx 6.01.9816 6.01.9816 0K i
%) Msadodc.ocx 6.01.9816 6.01.9816 0K
%) Msbind.dil 6.01.9816 6.01.9816 [3
%) Mschit20.ocx 6.01.9816 6.01.9816 0K
%) Mscomet2 ocx 6.01.9816 6.01.9816 0K
%) Mscometlocx 6.01.9816 6.01.9816 0K
3] Msdatgrd ocx 6.01.9816 6.01.9816 0K
%) Msdatlst ocx 6.01.9816 £.01.9316 oK
%) Msdatrep.ocx 6.01.9816 6.01.9816 oK |

OP: Windows XP Service Pack 2 (x32)

The file status appears on the right side.

2.2 Installing CXSpectra™

Click on:

CXSpectra Install CxXSpectra on your Computer
{Ary MS Windows system accepted, inchuding x64)

Follow the instructions displayed on screen.

If you accept the default location, CXSpectra™ will be installed on C:\Program
Files\CXSpectra directory.

After clicking CXSpectra label, the window User Account Control may

B& Windows 8 | ,ppear.

£7 Windows 7

Just press YES.

14
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When the installation is finished, you must run for the first time your CXSpectra™
application.

Now, you can also select the software language.

You may use the icon placed onto your desktop. Because the application doesn't find any
HASP Protection Key, you may run the CXSpectra™ in Demo mode. Just access your
application, and then close it.

From now on, the Operating System will know the location where your CXSpectra™ has

been installed.

2.3 Installing the latest Service Pack

The latest available Service Pack is always onto the CD-ROM.

Click on:

Service Pack Install Latest Service Pack
{Before to install, run once CXSpectra)

Follow the instructions displayed on screen.

dowe 5 | After clicking the Service Pack label, the window User Account Control
mm VVINAOWS & may appear.
£7 Windows 7

Just press YES.

2.4 Installing the HASP Drivers

Protection Key, attached in any USB free hub. The Protection key won't be
recoghized by the Operating System, if the key drivers haven’t been
installed first.

\

, To run normally your CXSpectra™ application, you need a proper HASP

Click on:

i Install Protection Key Drivers
river Y
(Suitable for all Windows Operating Systems)

Follow the instructions displayed onto the screen, to complete the installation.

In a few seconds, the HASP Protection key will lit, indicating that the drivers were
successfully installed.

For further information about the HASP Protection Key Drivers, please read the
readme.html file, existing into the HASP Drivers folder or visit:
http://sentinelcustomer.safenet-inc.com/default.aspx

Please note Sentinel HASP product is now referred to as Sentinel LDK.

15
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When the HASP Drivers have been installed, you may run and use the CXSpectra™.

Before starting CXSpectra™, you can check if the USB protection key drivers were
properly installed, by running the external software: Start > Programs > CXSpectra >
Test Protection Key.

Bm Windows 8

In Windows 8, all installed applications will appear as follows:

) P %

Google Chrome Test Protection Key HASPUserSetup

S /4

CXSpectra ManualRoute Viewer

= B

GraphViewEditor WordPad

Just click the icon to open the desired application.

The Test Protection Key is simple software, used to detect any possible problem of the
HASP Protection key. Make sure the protection key is inserted in any USB hub and press
the Test Key button. If the protection key drivers are properly installed, the key type will
be shown. Otherwise, an error message will be displayed on the screen.

If a CXSpectra™ Key is found, the screen will appear as follows:

16
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= Hasp Key Test

ShfeNet. | ..

Pratection key (HASP) Faund!

CXSpectra DEMO Key D

Hasp key QK

asbout Test key LB

CXSpectra™ has associated three types of Protection Keys:
- User Key (light green)
- Demo Key (light blue)
- GraphView Key (Black)

The Demo Key is a trial key and cannot be used for commercial purposes.

2.5 Updating the CXSpectra™ software

Help The CXSpectra™ software is equipped with an automatic
R Contents software update check.
- You can easily check if there is any free update available, by
" Search selecting:
% Check for updates now... Help > Check for Updates now... from the menu bar.
B 2 An Internet connection is required for this.
Abouk

If a new update (Service Pack) is available, the downloading of the package will begin on
your demand. Please, check regularly if a new Service Pack is available. The updating of
the existing CXSpectra™ is free.

NOTE: If you start CXSpectra™ and you are connected to the Internet and a new Service
Pack is available, you’ll always get the next message box onto the screen:

CXSpectra PX|

= & new Service Pack for CXSpectra is available now for download,
\lf) To update yvour CrSpectra installation gobo 'HELP -> Check for update now'
and download the news Service Pack Installakion kit!

|

17
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This is just an announcement. Please, use the above described procedure, to download
the newest Service Pack:

Update CxXSpectra

CHXSpectra software upgrade

@

CXBalancer Balancing and Analysis
Instrument

CxBalancer™. A rugged vibration measurement and
balance kit you can use an all your ratating equipment,
including grinding wheels, fans, turbines, and ather

devices,

CxBalancer™. A rugged vibration measurement and
balance kit you can use on all your rotating equipment,
including grinding wheels, fans, turbines, and other

devices,

www.mainttech.se

For more details please contack us on mainttechi@live. se

. Cpen Internet connection with MaintTech Server

Cancel

The updated files will be downloaded in your computer, in the Download folder, created
in the CXSpectra directory.

2.6 Installed applications

By following the above instruction, you will install on your computer the following
applications:

e CXSpectra™ - Analysis and Proactive Maintenance Software

e Test Protection Key - A fast way to test the functionality of your HASP protection

key
e HASPUserSetup - A kit to reinstall the drivers for the HASP protection key

18
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2.7 Local resources

Once installed in a computer (workstation), CXSpectra™ can open many Machine
databases existing in the computer or across the accessible Network.

During runtime, CXSpectra™ software creates temporary files in the application directory
(..\CXSpectra). It also creates a temporary directory under application directory, where
the Service Pack package will be downloaded by Internet.

CXSpectra™ always uses a series of files (databases or configuration files). The format of
these databases is MS Access 2007. The databases described below are exclusively used
by CXSpectra™ and they mustn’t be accessible within the network. CXSpectra.dat
databases and Template.mts will be created by the application, if they don’t exist.

2.7.1 Bearing.dat

ManufactD
MAMUFACTIIR
Readionky

CXSpectra™ must have the right to:

e open exclusive the database;

e read a record;

¢ modify a record;

e delete a record;

e add a new record.
User access to database can be tested using an ODBC standard connection to a MS
Access database.

2.7.2CXSpectra.dat

Codero
Serverhlame CodeMame
Dirivver

IsActive

Header4 s

Code Table - Inspection codes for Route measurements

Setting - Contain Report Headers and Body templates (in RichText Format)
Server - List of available database server (MS Access)

Register- Contains the link of the registered databases for CXSpectra™.
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This database is created on the first run of the CXSpectra™ with default values. The
Register Table contains only DemoCX.db3 database (included in the Installation package
and placed in..\CXSpectra\Data folder.
CXSpectra™ must have the right to:
e create the database;
open exclusive the database;
read a record;
modify a record;
delete a record;
add a new record.

User access to this database can be tested using an ODBC standard connection to a MS
Access database.

2.7.3 Template.mts

This is a complex structure database, similar with CXSpectra™ databases and it is used
to store the Machine Template.
CXSpectra™ must have the right to:
e create the database;
open exclusive the database;
read a record;
modify a record;
delete a record;
add a new record.

User access to the database can be tested using an ODBC standard connection to a MS
Access database.

2.7.4 CXSpectra.ini configuration file

This is a standard Windows INI file, used to store some settings. Although the majority of
the settings are stored in Windows Registry, the "“.ini” file can be manually changed by
the user. The user must be able to open the CXSpectra.ini file with a NotePad editor and
to save the changes he has done.

CXSpectra™ must have right to:
e read items;
e add items;
e modify items.

2.7.5 Constants.ini file

It contains some coefficients used to create the Diagnosis Reports. The user must be able
to open the Constants.ini file with the Notepad editor and to save the changes made.

CXSpectra™ must have the right to:
e read items only.
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2.8 Public databases

The main purpose of CXSpectra™ is to create and to update the so-called “Machine
Databases” with measurements and notes. CXSpectra™ can create an unlimited number
of Machine Databases. CXSpectra™ can create new databases or to register the existing
Machine Databases created by another CXSpectra™ instance.

The Installation Package includes a single machine database (MS Access type), nhamed
DemoCX.db3. This database is installed in...\CXSpectra\Data folder.

User databases are created as default in...\CXSpectra\Data folder, but the user can
decide to create the database in a shared folder, from his computer.

The databases may be shared by many users across the network. Before using these
databases, the user must register them (in his CXSpectra.dat database). The databases
created by a user are automatically registered for its CXSpectra™ instance.

After it has been created, the database can be populated and used by any CXSpectra™
instance.

3 Running CXSpectra™ (for Win 7 and Win 8 only)

2= Windows 8 CXSpectra™ is a safe application. All the files required by CXSpectra™
L7 Windows 7 are located in the CXSpectra™ installation folder (excepting the
Machine databases).

CXSpectra™ uses its own Registers to save various settings, legally created in:
HKEY_CURRENT_USER\Software\VB and VBA Program Settings\CXSpectra registry
folder.

Also, the CXSpectra™ application doesn’t need a Write access either to any system
folder, or to any existing folder from the computer. CXSpectra™ is running properly
having the administrative privileges, but can run also under a normal user account.

If CXSpectra™ cannot be run from a normal user account, you may need to give to the
application more Administrative rights. This might be done in various ways.

A simple solution is to wuse the RunasSpc application, available on:
http://www.robotronic.de/runasspcEn.html

It allows you to create a shortcut of CXSpectra™ with encrypted administrator
credentials. So, CXSpectra™ will run with administrative privileges, even if starts from a
normal user account.

4 Trademarks

Microsoft® and Windows® are either registered trademarks or trademarks of Microsoft
Corporation in the United States and/ or other countries.

All other brands or product names are trademarks or registered trademarks of their
respective companies or organizations.
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5 General Settings

CXSpectra™ application can be configured using the Optional Settings command:

All settings can be done in the followings tabs:
General

Trend

Spectrum

Report

5.1 General tab settings

Setting Report Window Help
¥ Set filter
Eg] Template

Q Bearing Library
ﬁ Set route inspection code

C ] Optional settings

Translate

Manual Point Route

General lTreru:I ] Spectrum ] Feport ]

L Frequency Alarm status in database tree
f+ Metric & He v Enable
& Imperial  RPM Refresh |ntirlval

1 “o) minutes

Motepad default

[ Show all notes Start-up mode

v Don't check For update

Language -
| English ﬂ Default Hierarchy Mames
Set
Zhange Skin
|'-.-'-.-'in|:||:|ws P j [ Check For update automatically
| Ra
i Ok i Cancel

In the window above, you can set the following:

e Unit selection: Metric or Imperial

e Frequency default unit: Hz or RPM. This setting can always be changed from the
right-mouse popup menus, in the plots.

e Alarm Status: Can be set on Enable or Disable. If the Alarm status is on Enable,
the Refresh interval can also be adjusted. For further information read the Updating
Alarms chapter.

e Show all notes: As default, in the Notepad is shown only the record related to the
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machine into the three. If you check this option, the Notepad will contain the whole
machine history.

e Language: Set the application Language.

e Default Hierarchy Names: When a new item was added in the machine database,
a default name appears for that item. You may change this default name in the
Default Hierarchy Names window, as shown below:

Default Hirerachy Mames ]

Plant Marne MewPlank

Machine Mame |NewMachine

Paint Mame |NEWP'I:IiI'||:

Direckion Marne |NewDirectinn

X | %a

{ Cancel Save

e Change Skin: Apply a personalized skin to all the application forms.
When CXSpectra™ starts for the first time, the Operation System Color scheme is used
by all forms. You may change this, applying a "skin" from a pre-defined list:

—Elue Default

Turgoise

Green

Classic Turqgoise

Classic Green

Classic Blue

Classic Gray b’

See bellow some images showing how the forms look with various skins:

[~ Machine Description Report design 7 X

(FF _ENVELOPE
= [y MewPlant
% A eaMachine

= f‘a

Header Preview Cancel

Plain Black with Orange
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[ | Machine Description Report design

OFF_EMVELOPE

[ — L—Lh MNewPlank
F— H:i MewMachine

f:j‘ 1&.‘

Header Preview Cancel

Blue Default

%% OFF_ENVELOFE
: (b NewPlant
: ¥ EnlewMarhine

| Xa

Header Preview Zancel

Win 8 Style

Check for update automatically: If this check box is checked, each time when
the CXSpectra™ software starts, the application will check if a new Service Pack is
available and will inform the user about this. If the computer doesn’t have a
connection to the Internet, on start-up, this action may take a while. Check this
box only if you have a high speed access to the Internet.
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5.2 Trend tab settings

X

Optional settings

General TFEI'I':'] Speckrunm ] Report ]

Trend plat defaulk

. . - .
2 .
‘width of overall trend line Pixel & Orly vibration trend

1 of bearing energy trend line |2 :II Pixel £~ \Wbration and EE
" Show all trends
(" BE and Envelope

Ma,number of spectra in trends
=1|
24 —

Live alarm change
[~ Enable [ Envelope dB Scale

Ok Cancel

Max. Number of spectra in trends: As default, this number is set to the Ilatest 23
measurements plus baseline (if exists). This number is adjustable to any reasonable
value.
- Line width for trends can be adjusted to be 1 or 2 pixels thickness.
- Live alarm change. If this setting is checked, you will be able to adjust the alarm
limit in any trend plot. Just place the mouse cursor on the alarm border and drag it.
Then save the newest value. See Trend plot for more details.
- Trend plot default can be:
o Only vibration (or spectra) trend
o Vibration and BE trends
o All trends (Vibration, BE and Envelope)
o BE and Envelope
- Envelope dB Scale: if this is set, the trend amplitude scale will be shown in dB
instead of the vibration engineering unit, set in the Alarm panel.
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5.3 Spectrum tab settings

Optional settings rz|
General ] Trend |5 l Repnrt]
td ain cursar Header Spectum line
& Line width Urit or right whidth [1 ] Pisel
(" Target 1 j Finel |— Fault Line Font
(" Crossg
[ Smal

Shaft Bearing [aear Fuliply  Electric Belt
Speed rnatar

e ed 10 {0 1 [0 ) 10 ) 0 =) 0

b ax. nurmber of sidebands lg_j lg_j lg_j lg_j lg_j

Q| %

Ok Cancel

- Main cursor aspect (Line, Target or Cross)

- Header aspect. If it’s set, the Total values will appear in the left side of the Spectrum
window header.

- Spectrum line thickness can be adjusted to one or two pixels.

- Fault line fonts. This can be adjusted to be normal or small.

- Number of harmonics and sidebands for various faults can be adjusted.

5.4 Report tab settings

X

Optional settings

PN
tachine description
Tranzfer report
Spectrurn repart W
Trend repart

| %

Freq.rezponze report

o)

Header Body

U %

Cancel

The user can customize the Header and the Body of several available Reports.
First of all, you must select the Report Title from the list, and then you will be able to
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customize the Header and the Body.

¢ Header design

Header editor

File Edit Insert Formak

(0| a] o |e Bo|w Blzu|p ===E

Company name

D_ate: [D_ate]

Tirne: [Time] [ﬂ [Date] - Date
@ [Time] - Time

MAINTIE
H@ [DBas] - Database name
B Paper size : A4, 210 x 297 mm M3

Header can be designed in the Header Editor.

From the popup menu some reserved words can be added in the Header. These words
(included in squared bracket) will be replaced with the actual data:
e [Data] - Computer date

e [Time] - Computer time
e [DBas] - CXSpectra machine database name.

A designed Header can be saved into a file; so many headers can be used from the
same report.

e Body Design

Design Body

File Edit Insert Format

=|0|S(@ «|ml s |m|e| Zj@lE| sl z]o]e
Departament: [MPar]
Machine: [MNam] - [MDes]

'ﬁ' [MMam] - Machine name

% [MPic] - Machine picture

‘{E [MDes] - Machine description
@ [MPar] - Machine plant

@ [Moke] - Moke conkent
[ﬂ [MDat] - Maotepad date

Q Paper size : A4, 210 x 297 mm IMS
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The body design decides the contents of the Report.
From the popup menu some reserved words can be added in the report body. These
words (included in squared bracket) will be replaced with the actual data:
e [MNam] - Actual name of the machine
[MPic] - Machine picture
[MDes] - Machine description
[MPar] - Machine plant (or Department)
[Note] - Notepad contents, edited before by the user.
[NDat] - The date when the notes have been edited.

6 CXSpectra™ Overview

CXSpectra™ software is mainly dedicated to implement a true Proactive Maintenance
Program.

For every plant, you can create a database, which can have an unlimited number of
machines, points and directions. The spectra are stored at the level of the measurement
directions. If you store more than two spectra for a direction, then you can display a
trend. A trend can be shown for Total Vibration or for Bearing Energy Coefficient
(BE). If the Envelope measurement is done, also Envelope spectra are available for
trending.

On the Machine level, the Manual Entry point can be added. The Manual Entry points
are not measured points, but values entered directly using the keyboard.

For the CXBalancer® Instrument you can also add Manual Entry points in the Route
measurements.

By default, only the latest 24 measurements are shown for one direction, but you can
change this number using Settings > Optional settings command.

The program allows to copy, via clipboard, any displayed graph (spectrum or trend) and
to paste it later into a text editor (e.g. WORD) or in CXSpectra™ Notepad. The
customized professional reports of the machines can be made this way.

The machine Database stores machinery measurement, unloaded from the
CXBalancer® instrument.

The users can add, in the application Notepad, information following the diagnosis
procedure.

With the Database > Import command, external useful data can be added into the
databases, regarding repair process, spare parts used etc. This information can come
directly from CMMS or prepared, in a special format by the maintenance teams.

That’s how valuable, complete information can be added, in time, for each machine in the
databases.

Analyzing this information, periodically, you can act proactively and to discover the real
causes of the failures.

The main purpose of using this software is to supply the maintenance team a periodical
report regarding the necessary action, to maintain the machinery in od working
condition. For this reason, CXSpectra™ can create a Job report.

In order to analyze the collected data, you have on your choice many ways of viewing
data:
e A collection of trends and spectra selected by you (View > Show selected
information).
e A Quick View session, where you explore the machines, trends and spectra
associated to the selected direction (View > Quick View). If Bands are defined,
also Band Trends are available. Trends and spectra from the whole machine,
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where you can see at once all these trends and spectra associated to the
selected machine (View > Show spectra from whole machine).

e A List View, where you can see at once all Total values (Vibration, Bearing
Energy and Envelope) for the whole machine (View > List View). The Alarm
status is also indicated.

e A Band View, where you can see, at point level, all vibration total values and
Band values (peak average for the band width). Alarm status for the above is
also indicated (View > Band View).

e GraphView is a special mode of displaying the data. A GraphView protection key
is required. The GraphView project can be customized using the View >
GraphView command.

For all these views, a Notepad is available on the machine level, to type all the notes
during the diagnosis process.

Finally, chose the Report > Job Report command and you can customize a report for the
maintenance teams, using all the notes supplied. Once you customize a Job Report, the
appearance of this will be saved, and next time the report can be created faster.

Job Report can be transferred into a text editor. You can then preview, modify and finally
print the Job Report. You can also preview the report and send it directly to the system
printer.

From time to time, you will want to make a report regarding all the history of a selected
machine.

Use Report > Machine History command to do this.
You can also customize the History report and then preview, modify and print it.
The previously mentioned reports have distinct purposes:

e The Job Report is addressed mainly to the maintenance team.
e The Machine History is useful to take some proactive actions, before a failure of
the machinery occurs.

The CXSpectra™ software is a very flexible software and offers you many commands to
do the same action in different ways. Before using the software, read carefully this
document and, by using DemoCX databases provided in the installation kit, try to learn
how to use efficient this powerful program.

If you run this software for the first time, then you can use DemoCX databases which
are included in the installation kit. So, you can learn how to work with the software and
to evaluate the special performance of it.

On the screen, a list of Menus and a Toolbar are displayed. In the Status Bar, on the
bottom of the screen, the active database is also displayed. On the first run, the active
database is DemoCX. Although you can create your own database, on the very
beginning, just use DemoCX database to display spectra and trends.

If you run the program for the first time, select Settings > Optional Settings command.
Select the units (metric or imperial) and the measurement unit for frequency (Hz or
CPM). For the moment, don’t change the number of spectra in trends. You can do this
later. Click Save to save this setting.

Choose from View menu, the Show Selected information command. A specific window will
appear on the screen and it will allow you to choose the department, the machine, the
point and the wished direction. Choosing is done by selecting a certain direction, with the
mouse, in the above-mentioned order. When the direction is selected, in the upper right
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side of it, a list with all collected measurements for that direction will appear. Coloured
small icons indicate also alarm conditions for the measurements. A check mark icon
indicates the baseline spectrum, if set. Now, you can select a collection of trends and
spectra to be shown.

Just double click any trend or direction and the item will be moved to the show list.

Instead of double - clicking, you can drag and drop any Direction or Spectrum to the
show list.

If you want not to display some items from the show list, just double - click on that
items and items will be remove from the list.

Finally, press the Show button, and the entire list will be shown.

After you have displayed some trends and spectra - set, the main window remains active
and you can select other trends or spectra. Although it can display a large amount of
information on a single screen, it is recommended to limit the number of simultaneously
opened plots, because the plots will have smaller and smaller sizes and many details will
be lost.

For details regarding an efficient way of using the spectrum and trend plots, see also:

e Spectrum plot

e Trend plot
e Frequency Response plot.

Other ways for displaying data are:

e Quick view

e Show Spectra for the whole machine

e List View

e Band View
Try also these commands to see the differences, but first read the help associated with
the commands.

Edit View
databaze measure ments

EraE

Download [—]‘Zreate reports F

measurements
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7 Creating, registering and editing databases

To make a functional program, every user has to create and edit its own database.
For each part of a whole plant, it is recommended to create a separate database.

7.1 Create a new database
To create a new database use Database > Create command:

EE Create a new CX5pecira database

Server connection details

Server type M5 Access =l

SErvEr Name |

Administrator I0 |

Passward |

9@ *

Just press the Next button to continue.

EE Create a new CX5pecira database

Mew database settings

Database name
\DEMO DATABASE

Database file path
E:ADATABASE

Cxapectra name
AN NAME HERE

Vo =
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Enter the database file name.

Press Browse to locate the folder where the database will be created. If the database
will be used in a Network environment it's important to place all your databases into a
single shared folder. In this example, the database file hame is DEMODATABASE and the
folder is E:\DATABASE.

Optionally, you may give a friendly name for your database. In the CXSpectra™ this
"alias" name will be used everywhere. If you don’t give any "alias" name, the application
will replace CXSpectra™ name with the file name.

NOTE: To create a backup copy of your database, just copy the .db3 file into a

safe location.

Press Next to continue. The database will be created and the following info windows will
be shown:

CXSpectra

Database EDATABASEIDEMO DATABASE db3 successfully created

7.2 Database registration

Before using any CXSpectra™ database, you must register it.

Use Database > Registration command to add an existing database to your
registration list.

NOTE: The databases created as before, will be automatically added to the

registered databases.

To access another CXSpectra™ database into the network, you must register it first.

% Register a new database connection @

DemoCx, db3 Mame | Database server ... | Server narme ~ add

i E:\CxSpectraProj... M3 Access

Z2Z| TEST_ALL Cu\CxSpectraProj... M3 Access Blereme

F'.pa Canal 2 ENDATABASESA, ., M3 Access

TESTROLITEI Ce\CxapeckraProj,., M3 Access Femove

COASTDOWN CeACxSpeckraProj,.. M3 Access

TestLInitRu:uute E:NCxSpectraProj... M3 Access

\/Demncx E:NCxSpectraProj... M3 Access

TESTEDMF'.I el CRSpeckraPraj,..  MS Access ;

25| Tesk”xB E:\CxSpectraProi... M3 Access b ﬁ.ﬂ!
> Cancel
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Click the Add button and select a valid CXSpectra™ database.
You can add any existing CXSpectra™ database.

Register a new database connection

Server connection details

Server bype |MS Access ﬂ

Database details Browse. ..

Database File path |E:"-.D.-“-‘-.T.-“-‘-.E!.-“—‘-.SE"~DEMEI DATA,

4
<
o

Locate the database with the Browse button and click Open.

Once added, just press Test connection button. If the database can be connected the
following message will appear:

Register a new database connection

Server connection details

Setver bype |MS ACcess

kEnranmit®

ZxSpectra name |

ﬁfﬂ

Test connection Cancel

=l
Database details Browse. ..

Diakahase il path |E:HD.-“—‘-.T.¢.E.-‘-‘-.SE"\DEMEI DATA

B
&
s
5
-

CxSpectra name |

| %a| X

;Test cu:unneu:tiu:un,é Activate . Cancel

:
<

Connection Ok

Now, you can press OK to add the database in the list or you may press the Activate
button first, to add the database to the list and activate it after pressing the OK button.

Only the registered databases can be activated in the CXSpectra™ software.

If the CXSpectra™ is installed into a network, each user can have his own database
collection.

You can always Remove a registered database. This doesn’t mean that you delete the

selected database; you just remove it from the list. In addition, you can rename the
“alias” name of the database.
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7.3 Database change

CXSpectra™ can manage many databases, but not simultaneously. This means you
must select a particular active database (from the registered database list).

Use Database > Change command to do this:

~ Change active database |Z|@

DemoC, db3 Mame | Catabase server ... | SEFVER NANME L W
HEITESTL E:\CxSpeckraProj... M3 Access &

== TEST ALl ehCRSpectraProj... M3 Access hange
.ﬁ.pa Canal 2 E\DATABASESIA... M5 Access
TESTROLITEI DuYCxSpectraProj... M3 Access m
CDF'.STDO'-.-'-.-'N u\CxspectraProj,., M35 Access — cancel
TestLInitR-:uute ECrSpeckraProj,.,, M3 Access —_—
w{'DemDCX ENCrSpeckraProj,.. M3 Access ﬁ
@TESTEDMF&I CuC¥SoectraProi,..  MS Access b A
5 | | &2

Double-click the item in the list or select the database with a click, then press the
Change button.

To conclude, press the OK button. The name of the selected database will appear in the
status bar (in the left side).

B MyFirstDatabase [C:\CXSPECTRA DATABASE\FirstDatabase.db3]

S 80 @ @

7.4 Database edit

Use Database > Edit command to edit a database. To do this, select this command

3
1 -

from the main menu or press the dedicated button from the toolbar:

This command is used for editing the active database (add, delete, rename items) and
for database maintenance. In accordance with the selected item from the hierarchy tree,
you can add machines, points or directions.

1. Database Level

On the Database level you can only add Departments (or plants):
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z25| DemoZx

Deparkment #1

il Machine #1
2.4 Machine #2
24 Machine #3
24 Machine #4

2. Departments Level

>

Ell [

Delete

lli
o

#dd

§§|I| |

R.enarne

g

On the Departments level you can add Machines and you can also delete or rename

Departments:

DrernaCs
- ﬂh Department #1

S - ¥ | Machine #1

+ Point #1
S Point #2
b Poink #3
B Point #4

[ [F

3. Machine Level

&dd

- lli
=

Delete

lli
=

Renarne

g

On the Machine level you can add Points. You can delete or rename the selected

Machine:

. Enter new name for, : NewPoint

ﬁ e+ Yibration measurements
% " Manual entry point
¢ [ Speed measurement

Ko

Ol

P 4

Cancel

The following point types can be added:

e Vibration point
e Speed point
e Manual entry point

Only vibration points have Directions.

4. Point Level

On the Point level you can add a Direction. You can delete or rename the selected

Direction.
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=2Z| TestCxE
- l:l,h FaouteTesk
| el SPC RNG-1600

. —
i
i

o

g

[
Delete

Rename

5200 Add
400

5. Direction Level

On the Direction level you can delete or rename the selected Direction. You can also
view the Trend plot (if any):

DemoCi

=y Department #1

E “ Machine 21
= P port #1
¥ vertical gy J ; ""té:
Horizontal] - =
Ey Un Daleke F.ename | Show

+

+

2 Foirt #2
Foirt #3
+ Boimk 44

After adding a new item in the database, any selected item can be renamed. The new
items are added with a default name, which can be changed whenever required. To do
this, select the name of the item you want to change and press the Rename button.
Then change the name using the keyboard and complete with OK. An empty name is not
allowed.

To delete an item, just select it and press the Delete button.

If the item isn’t the last one into the hierarchy tree or if there already are measurements
stored in that particular direction, the item cannot be deleted.

As a general rule, the deleting procedure must be done in the following order:
e measurement
e direction
e point
e machine
e plant (department)

 Date Time | vae |unt A
Bl12i2701990-12:00:24 AM 379 mm/s RI

B 12i26/1999-12:00:23 AM 18,32 mm/s RI

2 uN 15.14 mmfs RI

. 1 18.14  mmfs RI
l 2 =l OGN 1781 mmjis BRI
12/22/1999-12:00:19 &M IREACER L

12/21/1992-12:00: 15 AM ERCE:=NE IE)

J Bl i2/20/1992-12:00:17 AM 14,62 mmjs BI
J r B 12/15/1995-12:00:16 AM 14,33 mmis RI™Y
< »

‘ !EIE

To delete spectra, you have to select one or more spectra and then to press the Delete
button or the keyboard Delete key. The baseline spectrum can’t be deleted. First,
double-click on the item, to transform the baseline spectrum into a normal spectrum
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and then you can delete it.

When you finish the machine definition (plant, machine, point and direction) on each
level of the hierarchy, you can edit the fault frequencies that will be very helpful later.
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7.4.1 Editing on machine level

On machine level you can edit:

= DemoCh Machine #1
= ﬂh Department #1
Machine > Machine description: Description...
2 I [ ;
,ﬂ‘? Machine #2 [Dtive helt Fan & electrical mokaor
Bu§ Machine #3
ﬂ:i Machine < EE :

e A short description - This is a 30 + 40 char length, description of the
machine. This description can be used in reports.

e A machine description - pressing the Description button a text editor will
appear. For each machine you can fill here as much information as you want. You
can use different types of colours, letter sizes and alignments. You can import the
contents of some external files (text or RTF file) or pictures. The contents of
machine description can be printed with Report > Machine Description Report.

¢ A Machine picture: For each machine you can add a picture from the existing
collection provided in the installation kit. The picture must be into a picture file
format. Of course, you can make your own pictures with a digital camera. To add
a picture to a machine, click Browse button and select any picture file.

Picture size: ] [P
146110 bytes s

Sekking
Marne | Reference Speed
Mokor Faulks | Belk Faults
rLlkiply |
Zopy from template | Copy as kemplate

e Reference speed: For each machine you can define 2 reference rotational
speeds. The first is the primary reference speed, and the other one is the
secondary reference speed, related to the first one. These speeds will be useful
later, on the shaft speed definition for each point. In this respect, you can label
these two speeds for an easier recognition in future.
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. Speed reference settings

Yalue IED-UD Hz
Secondary reference speed

Label |F‘rimar3-' RPM
Ratia |1 | % Primary RPM = 50,00 He

¥a| X

C RPM & He ik Cancel

For variable speed machines, define the primary rotational speed as zero.
The software will determine the real shaft speed using the latest

measurement.

For more details see Speed settings.

¢ Electrical motor fault frequencies

X

El Setting of Electrical Motor defect

Motor speed

IF‘rimary RPM j |= =0.00 Hz |

Line Frequency
Yalue |5':' Hz

Label |Line Freg

Mos |2
Pale pass |FF freg

Mos |42

Raotar bar pass |REiP freq

" RPM j,t
e |
{* Hz Ok,

|=n.|:|n Hz |

|=21|:||:|.|:n:| Hz |

&

Cancel
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You can define the following fault frequencies:
e Line frequency (LF)
¢ Pole pass frequency (PP)
e Rotor bar pass frequency (RBP)

¢ Belt fault frequencies

(12 Belt Setting

Pitch diameter
|1EI T

Length |1|:||:| i

Frequency |= 0,00 Hz

Frequency label IBEIt

" RPM + He ﬁﬂ “

ik Zancel

e Multiply fault frequencies
You can define five multiply fault frequencies for each machine:

*+= Multiply frequency definition

Multiply frequency label

fruliply 1 = |primaryrem x| |3 - [ 150.00Hz

Multiply frequency label

IMuItipI':.-'E = |Be|t Rl L |2 = 0,00 Hz
Multiply frequency label

IMuItipI':.fS = I':N':'”E:' vI 5 |1 i .00 Hz
Multiply frequency label

IMuItipI';.-'4 = I':N':"-'E:' vI b |1 2 0,00 Hz
Multiply frequency label

fruitiphys = |tnone) =] 4 0.00 Hz

Xn P 4

= RPM {* Hz (.3 Cancel
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7.4.2 Editing on point level

On point level you can select or define a bearing and a shaft speed. The shaft speed can
be one of the previously defined one or another related to the main reference speed, or a
secondary reference speed. You can also edit the specific data for a gearbox.

To select a bearing, press the Bearing button, then press the Library button.

g L=t - Machine #1
= h Department 1
= B Machine #1 Machine description: Description. .,
= F * |D|'i\-'e belt Fan & electrical mokor
Wartical
'? Horizonkal
? Axial

Bearing :
|SKF £203; Fafrir 1105;

Setting

Name | Shaft Speed |

Bearing | Gear |

On each point you can add up to 4 bearings:

.l Bearing settings

Shaft speed
Bearing #1 A =0.00 Hz
Bearing
Manufackurer EKF
Bearing #2 Type number k209

Fotating outer race

DO

Bearing Coeff, Bearing Freq.
Bearing #3 BPFO | ses0 | 150,90 Hz
BRFI | 5, 3760 | 268,80 Hz
FTF | 04020 | 20,10 Hz
Bearing #4 ESF | Z.4600 | 123.00 Hz
E Ly 9 iz %ﬁ! Cancel ‘
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If the Library is selected, the Bearing Library window will appear. There are more than
6000 bearing definitions in the library. The user can also add new bearing definitions in
the Bearing Library Database. The Bearing Library window appears as follows:

= Bearing Library @

Manufacturer Bearing type
MES A | |B203 i
MELC J 6204 J diD 0.1955
MOH 6205 Z| 8.9939000
MTM G206 2 Angle| 0.B778*
querty G207 S
REX 6205 o
ROl M " Rotating inner race
SEA 6210 {¢ Raotating outer race
ET | |:211 =
| | BPFO| 2§20  FTF|  o0s077
bew Hlew BPFI| 53760  BSF| 26554
Edit | Edit |
% % Search ‘ Save Cancel ‘

To add a new bearing into the Library, proceed as follows:
e Press New to add a new Manufacturer in the list.
e Press New to add a new bearing.

Eearing name |4

" EQIC rrEequUency
data

BFFO 136180
BFFT  |5.3760

" Edit dimensions

dir |0.1955
Mos. of rolling parts |3lgg4|:|

FIF  [oaozo
Contact angle |g.5773 0.40z0
BSF  |z.4600

If you know the fault coefficients, select the Edit frequency data option.

If you know only the bearing dimensions, select the Edit dimensions option.

Finally, press OK to save the bearing definition.
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7.4.2.1 The automatic adjustment of pre-calculated bearing fault

frequencies

2 2 2 2 2 2
3 2 3 3 2 3
o 8 8 8 ] 8
3 3 3 3 3 3
f 2 2 2 : 8
- “ - - - [
é 8 3 k] b3 b
o 4 4 4 w

- § : : : ¢
~ - - L L

—
(s’
G

The bearing fault frequency can be displayed in any spectrum plot. A typical spectrum of
a bearing with different faults was shown above. In most of the cases, the calculated and
the measured frequencies will be separated by a small margin.

In CXSpectra™ software there is a function, where the basic fault frequency lines with
multiples are moved to the nearest peak, if there are some, within the selected gap.

Gap | £0.125 — Hz

If there is more than one peak in this interval, the fault frequency line will be moved to
the highest peak found.

If the basic fault frequency is moved, the side bands will also be moved with the same
distance. Because the distance between the measured and the calculated frequency can
slightly vary from multiple to multiple, this adjustment will be separately done for each
basic bearing fault frequency.
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7.4.2.2 Speed and Manual points

If the Point is Manual Entry or Speed, you can edit also the following:

- Alarm limits

- Unit name. Just add in the list a new name and this will be saved.

- Range scale (LO and HI).

=% Process or Manual entry point

DangerHI = | 000 A

X

X

Warning HI 0.00 Fa

WarningLO 0.00 ‘A
DangerLO = 0.00 &

Uit Al -

RangeHl | 10000 A
Range LO 0.00 A

2

Plant# 1N evb achine\NewPoint

Just press the Save button to save the settings.

Press the Copy button to copy the settings.

Move to the next point and press the Paste button.
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7.4.2.3 Editing gear box fault frequency

Before setting the gear frequencies, set the proper calculated speed for each point of the
machine.

To define the fault frequencies for a gear box proceed as shown below.

Press Gear button. The following window will appear:

e Gear box faults @

Geat box definition

RefRPM
B Hz I T
\ 71 i
——— o FHEOUENCY [abel 21
P
ReFRPM / 72
50 Hz x [z - [teooHe

" RPM f* Hz ﬁé! ‘ %

. Cancel

For the selected point, type the number of the gear teeth and select the conjugate point.
If the conjugate point was correctly selected, the number of conjugate gear teeth will be
an integer number and the OK button will be activated. Otherwise you cannot save the
settings.

Before saving the settings, type a label name for the gear mesh frequency.
In order to better understand the gear box settings, please analyze the following
example:

The gear box has the following characteristics:

INTERMEDIATE 1

Type:
.\ FLENDER Model KZN 280

Z1=16 teeth
Z22=26 teeth
Z3=17 teeth
Z24=47 teeth
_,J Z5=14 teeth

26=45 teeth

Fa

INTERMEDIATE 2

The teeth numbers give the following relationships between the speeds:
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Z1 1é

2 D 0615385

Z1 16

23U _gas1702

Z4 47

75 14

Se =gz = 0a11

21 23 6153850361702 = 0, 22536

Z1 Z4

21 23 25 11615385 0.361702 - 0.311111 = 0065749
Z1 Z4 Z6

On the machine level, set the main reference speed to 3000 RPM and the label as
“MotorSpeed”.

Set the secondary reference speed to the output shaft (P4): 207.7467 RPM with the label
“RollSpeed”.

Add measurement points Intermediate 1 and Intermediate 2. They are required only for
the calculations.

For the input shaft (P3) set the shaft speed to be 1xMotor Speed.

For the Intermediate 1 shaft, set the speed to 0.61538xMotor Speed = 1846.1538 RPM.
For the Intermediate 2 shaft, set the speed to 0.22258 xMotor Speed = 667.75 RPM.
For the output shaft (P4), set the speed to 1xRoll Speed = 207.7467 RPM.

Press the Gear button for the P3 point and make the settings: Number of teeth to 16 and
label “GM1/2". Select the conjugate point to be Intermediate 1 (26 teeth for the
conjugate point will appear).

Press the Gear button for the Intermediate 1 point and make the settings: Number of
teeth to 17 and label "GM3/4". Select the conjugate point to be Intermediate 2 (47 teeth
for the conjugate point will appear).

Press the Gear button for the point Intermediate 2. Number of teeth to 14 and label
“"GM5/6"”. Select the conjugate point to be P4 point (45 teeth for the conjugate point will
appear).

Press the Gear button for P4 point. Set the number of teeth to 45 and label "GM5/6".
Select the conjugate point to be P4 point (14 teeth for the conjugate point will appear).

Now the setting is complete.
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7.4.3 Editing on direction level
e Alarm settings

-+ Alarm settings

Unit and detection

Uit |mmys -

Detection  |RMS |

Overall alarms

Warning 4,50  mmfs RMS M
s 7.10 | mm{sRMS 150 {0816

Bearing energy alarms
Warning 050 g @

Danger = 1,00 g BE Walue

Envelope alarms

Warning 025 gE
Danger = 1.00  gE

e | s 3| %

Sk Hid PT S104Pompa 1ilag 134

On the direction level you can edit the alarm limit for total vibration values of
measurements and also to define the Route settings.

Press the Alarm settings button and you can edit two alarm levels for each overall
vibration, BE and Envelope values. Two tables, the ISO 2372 diagram and the Bearing
Energy Coefficient diagram, are on your disposition, to properly select the alarm value.
Select the unit for total vibration values and the average type also.

Note: If on Directions level there are already some stored measurements, you can
declare, for each direction, one of them to be a Baseline. To do this, just double-click

that measurement. Only one measurement can be a Baseline. All the other
measurements are considered to be Normal measurements.
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Date Time | Yalue | Unit
i zi71z012-9:03: 25 aM 1.54  mm/s RI
&% 12/5/2011-9:53:40 AM 1,29 mm/s RI
G 10/7/2011-10:25:21 &M 1,15 mmfs RI
706 /2011-9:28:44 AM 1.29  mmjs Rl
I 4/51z011-8:23:32 AM 0,96 mimjs BT
Bziiz011-12:47:39 pM 1.05 mm/s RI

w

L *

Click the Route settings to set some parameters for route measurements.

¢ Route settings
In the Database Edit window, press the Route Settings button:

#* Route settings - CXBalancer,

Frequency range | 3200Hz = Windows |Hanning =

Spectrum avg. |5 vl Resolution | 0.50 |Hz
Average bype |Linear b

Total value
HP Filtet | 5Hz Frequency range | 1000 Hz -
BE and Envelope

W Collect beating energy W | Collect envelope

Filker | 500 | Hz Band pass fiker [0.6-1.2kKHz -
Spectrum avg. |1 -

CIES

+ 4
", 1
=y

Department #14%M achine #14Point #15Wertical

In the route can be set extra items:
- Frequency range - can be selected from a list (1600, 3200, 6400 Hz)
- Spectrum averages
- Total value HP (none, 4, 8, 10 Hz)
- Total value Frequency range-can be selected from a list (1000, 1600, 3200, 6400 Hz)
- HP Filter for BE
- Band pass filter for Envelope
- Envelope spectrum averages.

e Copy and paste settings
Route settings can be copied and pasted to another direction or to the whole machine
(for all directions belonging to the selected machine). Before copying the settings, you
must press the Save button to save the existing setting of the selected direction.
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7.4.4Editing machine in batch

If there are several identical machines in your database, you will edit only one machine
and then copy and paste it several times.

m DemaPra
=y Department #1
s Bl Machine #1
----- B Machine #2 [ ';> B2 Copy
l.:j Machine #3 P pasts
----- 8.4 Machine #4
thy Department #2 %] Add
----- By Department #3 . Delete
By Department H4 Rename
o h Sample plant Fle
B4 Machine #1 '
----- 8§ Machine #2 Copy as template
B4 Machine #3 Copy From template
- Bef Machine #4
el

Before copying, the new machine must exist (only as name, the machine hierarchy can
be empty). You can save a just created machine into a template database, or use the
template database to copy a pre-defined machine into your database. When the
CXSpectra™ starts for the first time, a file named: Template.mts will be created as
default. The template file is empty. In this file you can add as much machines as you
want. From the template file you can export some machine templates into other template
files. Or from any template file you can import in your template file a series of machines
(See Settings -> Template command).

In the window above you can:
e Rename a machine (name, description and machine picture)
e Remove a machine from the Template file
e Edit the Machine Template description.

Template view @

Template name | Description
Machine #1 Drrive belk Fan & makaor
MewMachine

Pompa 1 PPU 0O1,01.01 Pompa orizontala monoetajaka

Remowve & ﬁd‘!

Descripkion Rename | Copy Abandon
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7.4.5 Change the hierarchy order

DemoCx

ﬂh Department #1
- B:i Machine #1
i Poink #1
Paint #2
Paint #3
Paint #4
MewDirection
a-i Machine &2
a-i Machine &3
a-i Machine &4
ﬂh Department #2
ﬂh Department #3
ﬂh Department #4

[ [

3 [

g

[
Delete

add Fename

The user can change the hierarchy.

Any item can be moved, but only inside of the
hierarchy (The Machines  only under
Departments, the Points only under Machines
etc).

To change the order in the hierarchy, proceed
as follows:

Select the item to be moved.
Press the CTRL button. The buttons used to
move the item will become Enabled.
Now, you can move the item in the hierarchy in
two ways:

- By using the UP and DOWN arrows

- By clicking the mouse onto the UP and
DOWN buttons.
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8 Off-route transfer for CXBalancer®

The Off-Route measurements saved into CXBalancer® Instrument are normally binary
files. Each measurement type is saved into files with the following extensions:

“+Spectra files: .cxs
<Envelope files: .cxe

*Frequency Response files: .cxr

“Balancing files .cxb
Other
Instrument.

files can also be created by special

measurements into the CXBalancer®

There are two ways for files (measurements) transfer:
e Direct transfer, from CXBalancer® Instrument
e Indirect transfer, from any measurement file.

8.1 Direct transfer

Select the command Off route -> From Instrument

CxBalancer Card
=R

[
Mame

| CHSPECTRA |
Tvpe
| microSDCard |

If the USB cable is plugged-in, in the
CXBalancer® a transfer window will appear.
Normally, the CXBalancer® will automatically
detect the microSD Card of CXBalancer®. If this
doesn’t happen, you must manually locate the
CXBalancer® mass storage unit:

Now select the file type from the list:

The existing files from the microSD Card will appear as follows:

4" CXBalancer, off-route measurement transfer

Biizlysk ard Progcitee Kabinianc: sofmaaie

CxBalancer Card
|=F:

=l
Mame

| CREALANCER |
Tvpe
| micrasDCard |

|Spectrum Data

ﬂ Derno”s -

- Department #1
Marne | Drake ﬂh eparJ men .
- B4 Machine #1
L]sPcoonze  zyzejz013 10:15:47 AM B point #1
Llsrcoooan  zyzsfz013 10:16:59 AM g veriical
Llsrcoonss  zyzei2013 10:20:41 &M & Horizontal
[L]spconozs  zizsfz013 10:21:45 Am 9 pal
Lsrcoonze  zjzejz013 10:22:29 AM : Paink #2
Llsrconios  zyzerz013 Gia7:40 AmM + Paink #3
+ Paink #4
2§ Machine #2
4
24 Machine #3
..1.5 LA L: A b

[ Auto delete

0 [ Update alarms

&

Delete Info

I! Selected Directory: FiSPC

[ Aukomatic Alarm Report

Ko

Exit
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You can show more information regarding the file contents, pressing the Info button.
From the database tree, select a direction and then the Transfer button.
In similar way, you can transfer any measurement type.

8.2 Indirect transfer

Select the command: Off route > From Files
When this command is executed, the following transfer windows will appear:

4" Measurement Transfer

|5|]EE|II‘I.IITI Data hd Pnzalysk ard Prasclbee B nbmanr s Sof-uire

Mame | Date
.SF‘CEIEIIQ4 2/28/2013 8:37:49 AM
.SF'CEIEIEIEEI 2/26/2013 10:15:47 AM
.SF'CEIEIEISEI 2126/2013 10:16:59 AM
.SF‘CEIEIEIS4 21262013 10:20:41 AM
.SF‘CDDDSS 2126/2013 10:21:45 AM
.SF‘CDDDSE 2I26/2013 10:22:29 AM

DrernoiCi e
- ﬂh Deparkrent #1

- 8.5 Machine #1

o Horizontal
L

+ Paink #2

+ Paink #3

+ Paink #4

2§ Machine #2

2.4 Machine #3 "

JL'J ﬂ [~ Update alarms ﬁﬂ

&dd Info [ Automatic Alarm Report Exit

Selected Direckory: (Fi5PC)

First, you must select the measurement type from the combo box.
Press the Add button to add files in the left list. Multi-selection is also allowed.

Select the disk unit, folder and the files. You can select one or more files to be added in
the transfer list (multi-selection).

You can press the Add button several times to add files from various locations.

When consider the list was completed, you can transfer the file into database, on the
direction level.

You can also show more information regarding the files contents, pressing the Info
button.
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8.3 Transfer Manual Points

The points defined to be Manual '}7 can be included into the measuring routes and can
be transferred together with them.
The user can transfer values to any Manual Point using the next command:

Transfer
ﬁ C¥Balancer Route
ﬁ Off route »

‘E’? Manual enkry

A Manual entry transfer

Saturday, June 15, 2013 - 10:17:00
| 6/15/2013 | [ pemoc A
- ﬂh Department #1
1017 - By Machine #1
+ Paint #1
+ Paint #2
+ Paint #3
e + Paint #4
7 8 9 C 24§ Machine #2
2.y Machine #3
4 5 6 CE Buy Machine #4
ﬂh Department #2
ﬂh Department #3 0
1 2 3 Iy Department #4 b
_} -
0 - A ‘ - B
[v Update alarms
Department #1%Machine #1 WM emDirection

e @

. Select or type the measurement date and time.

. Select the Manual Point.

. Type the measurement value (using the keypad or the virtual keypad).
. Press the Transfer button

. Optionally, you may show the trend plot.

. Continue as above for another Manual point or Exit.

aounnhwWNRE
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9 Route transfer

The following steps must be done in order to use the route transfer:
. Create a route;

- Download the route definition into CXBalancer® Instrument;
+ Perform the measurements;
- Download the route measurements.

To create a new route:
Select Database > Edit Route menu.

v Edit Route E
T T I

S { Typs B pemoc 11,7 TstRoute
TiTetRouts Route By Cepartrent #1 = [y Department #1
- thy Departrnent #2 + 4§ Machine #1
fly Departrient #3 " e Machine #2
thy Department #4 ¥ H'-i Machire #3
+ 4§ Machine #4

TJ .zf‘ X
Add Rename

Delete

chines: 4
B [

Directions: 48

Press the Add button to add a new route in the list.

From the machine database tree, select the first machine and press Add
Add button.

The selected machine will be added to the route structure.

Proceed as above with all the machines.

From the route structure, you can remove some points or directions. The removed items

won't be deleted from the database, but they only won't be transferred into the Data
Collector.
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Route structure
ID TstRouke

- Eh Deparkrent #1
+ by Machine #1
- by Machine #2
o ffp Point #1
M vertical

? Harizar

M Aial

+ Poink #2
+ Poink #3
+ Point #4

+ H-:i Machine #3
i Machine #4

Machines: 4 *
J Paints: 1E ﬁ LE!
| Directions: A7 Exit

To remove an item, select it and press the Exclude button.

Finally, press Exit to save the route definition.

9.1 Download the route to/from CXBalancer® Instrument

Select Transfer > CXBalancer Route > To/ From Instrument menu.

Transfer can be done in two different ways:
e Direct transfer, from Transfer> CXBalancer Route > To/From Instrument
menu
e Indirect transfer - In this case, using Transfer> CXBalancer Route
>To/From Route file, the Route is converted to a file first. Then, the file can be
simple copied onto the microSD Card of CXBalancer® Instrument (using Windows
Explorer).

If you have the Instrument and a computer with CXSpectra™ installed, the simple way to

do this job is to use the first method.
The following windows will appear:
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=" CXBalancer Route Transfer E'
CKBE'EHEE[’ l:arlj Gnu gy s are sl Wainle s S
=t | . g
MNarne Y )[
[ CXGPECTRA | X SE egtpa
Tvpe 1
| Removable | Details
File name | Total | Meas. .. | Raute name | Type
Eltestroute mvr 369 0 T3 aras Bleule
ID Test R oute
< >
| T |
% @' ED m‘ [ Update alarmsz ﬁxf!
Delete || Info. || Fename | CheckFile |[ Automatic Alam Report  Exi
: *'i’ Selected Directany: F:ROUTE

If the microSD Card has the name “CXBalancer” and the USB cable is connected to the
instrument, CXSpectra™ will automatically recognize the Instrument microSD Card. If
this doesn't happen, the user can manually browse to search the Card.

Before transferring any Route contents into the machine database, use the Check File
button and the selected file will be checked for integrity. If the file is OK, the following
message will appear on the screen:

CXSpectra P§|

Route File:
! F:iRoutel TestRoute | nvr

has no error!

The number of measurements will also appear in the Route List. For the unchecked files,
a question mark appears. Another facility before transferring files is to have a look inside
the selected route. Just press the Route Info button and you will be able to browse in
the Route records:
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. Route Info @

Loype 1 (Record Mo: 1)

From Database | Yara Maorge AS

Records 363 Measured 0
Transferred MO

Laype 1'Mikser'Pos 1 nds motor,/1%

Date | [Urrmeasured)

Yalue 0.00 mm/s M3 1

Envelope 0.00 aEM ﬁ “

K

Use the arrow buttons to make movements in the route list. You can see useful
information regarding the route records. Finally press the Transfer button and the
measurement will be transferred from/ to the Instrument.

As you can see, any Route in the Instrument is a file. Transferring routes means to
transfer files from and to the computer. In CXSpectra™ you can transform any Route
definition into a Route file, using the indirect transfer mode.

Use the commands Transfer> CXBalancer Route >To/From Route file.
The window below will appear:

d- CXBalancer Route File Transfer @

Route name | Type Machines to measure 14
ID TstRaoute Route

Yibration measurements 147
Speed measurement 0
Manual entry point ;0

ED TstRouke

- L—I,h Department #1

+ g Machine #1
kg Machine #2
g Machine #3
| g Machine #4

£ [ >

| 0%

-

[ Automatic Alarm Report

om‘b % |

rarm o File Exxit

Use To file button to transform a Route definition into a Route file. In addition, you can
press the From File button and browse for a specific Route file. When the route file is
opened, the measurements will be directly transferred into the machine database.
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9.2 Using transfer options

When the route was transferred from the Instrument, before exit, you can select the
following options:

% 0 ED BBJ [~ Update alarmsz —‘ﬁ.ﬂ

s

Delete Infa Rename ||: Check File i|I Automatic &larm Report Exit

e Automatic Alarm Report: If this option is checked, after exiting the transfer
window, a Transfer Report will be shown.

e Update alarm: If this option is checked, after exiting the transfer window, the
Alarm Status of all measurements in the database will be automatically updated.

10Importing data

External data can be imported in the machine Notepad using Import notes command
from the Database Menu. With this command, you can complete your notes using
helpful information from the maintenance team. The Import command is an easy way
to add information regarding the repair process, the spare parts used or any other useful
information, even picture or text file.

To do this, you must prepare a text file first, with any name, but with the .imp extension.
The following reserved words can be included into this text file, between square brackets:

[PLANT] < plant name> <plant name> must exist in the database

E\':QEEINE] < machine <machine name> must exist in the database

[DATE] < date> in computer format (e.g. dd/mm/yyyy)

[RTF] < file name> full path and name of a “"Rich Text Format” file

[FILE] < file name> full path and name of a text file

[PICTURE] < file name> full path and name of a picture file in Windows graphic
format

[NOTE] Next lines will be considered to be notes to be added. Finish
with other reserved words or with [ENDNOTE]

[ENDNOTE]

& It is considered to be comments. It is not transferred.

For the DemoCX database, provided in installation kit, an import file example is:
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* Sample import file
[FLANT] Department #1
[MACHINE] Machine #1
[DATE] 23f08f1999
[HOTE]

Hotes for Machine #1
[EHDHOTE]

* Hext machine
[MACHIHE] Machine #2
[HOTE]

Hotesz for Machine #2
[EHDHOTE]

* End of the import file

Usually, the import files can be automatically generated by other computer software used
in the maintenance activity.

If CXSpectra™ cannot find a plant or a machine in your active database, an error

message will be generated. If the software cannot find a specific date, it will add a new
record to your database.

i Transfer Terminate

When you execute this command, first press the Transfer button. A specific window will

appear and you will be asked to select the transfer file, somewhere in the accessible
network.

Select the file and press Open.
The import procedure will begin.

Finally, press the Terminate button to finish the import procedure.
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11 Database maintenance

From time to time, just run the Maintenance command to optimize the dimensions of
your databases.

You can select two ways to delete some old measurements:

e by date
e by number

Delete by time

(» Delete all measurements older than

3/32013 Change [

Sunday, March 03, 2013 J March 2013 d

[v  Delete associated notes

1 2
Delete b he 24 B B 7 8 18
o 11 12 13 14 15 18

[ Delete all measurements excl 1718 13 20 21 22 23
2 28 28 X M X3

j 3

T 3 Today: 6/1/2013

Repair Ok, Cancel

The baseline spectrum will not be deleted.

Notepad records associated with the measurements can be deleted only if the checkbox
“"Delete associated notes” is checked.

The deleting procedure can take a long time, especially for long databases.

Repair command can reduce the database size.
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12 Database filters

e Why to use a Filter?
When a large CXSpectra® machine database is managed, you will find that is difficult to
access a specific machine, point or direction. That's why; the user can use a “filter”
condition applied to the machine database, to reduce the items number. A filter is in fact
a collection of some machines, points and directions, defined as a route. Many filters can
be created for a machine database. This filter is named also Route.

e How to build a filter?
Any number of filters can be built using the Edit Filter command from Database menu.
Activate this command and the Filter Editor will be activated. Press the Add button to
add a new filter.

An existing Filter can be renamed or deleted by pressing the Rename or the Delete
button. Once a new filter was created, you can add to the Filter as much machines as
you want. To do this, just select any machine from the machine database tree area, and
then press the Add button. In the same Filter a machine can’t be added twice. Instead of
adding only one machine, you can directly add all the machines from a department.

To do this, just select a department and press the Add button:
Add All the machines belonging to the selected Department will be added.

To remove a machine from the Filter tree, select the machine and push the
@ | Remove button:

Femove || You can also remove a whole Department. To do this, select a Department
from the Filter tree and press the same Remove button.

él‘)d From an existing Filter you can exclude any Direction:
Exclude

In a filter you can arrange the items using the Arrange buttons. To do this, first press
CTRL key from the computer keyboard, and then click on Up or Down arrange buttons.

e Filter activation
To activate a filter, proceed as follows:
Select Settings > Set filter.

\® Filter Setting @

Filter Mame | Tvpe
DemoCi Mo Filter
T3 New Filter Filter
TLiTstRaute Raute
£ >

Select a Filter definition or a Route (A Route can be used whenever you want as a Filter).
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You can press the Show button to see the Filter contents. The Filter Edit window must
be open.

Pres the Change button to activate the filter.

You can do the same from the CXSpectra™ Status bar. Just click the Filter icon:

|"f Mo Fitter

If a filter is active, the filter name will appear in the Status Bar also.

In order to cancel the filtering, just select the whole database as a filter. In the above
example the database name is DemoCX.

NOTE: When a machine is excluded while filtering a database, it is not visible in

the database tree.

j Demio - Mew Filker

[ i FC=partrmert #1
| Machine #4
ﬂ:i Machine #3
.............. ﬂ,*i Machine #2

In the below example, the DemoCX database tree will appear as follows:
Only Department #1 is visible, because the Filter includes only this Plant.

After the database name, the Filter name is also shown.
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13 Viewing plots

CXSpectra™ can display the followings plots:
e Trends (for total value, BE, Envelope, Speed, Manual Entry values)
e Spectra (for vibration measurement and Envelope).

e Frequency Response graph
e Waterfall plots

13.1 Trend plots

Trend plots can be shown for any View or from Edit window.

When a Trend Plot is shown, you can take a large number of actions to customize the
graph. Most of these actions can be done using the pop-up menu, activated by the right-
mouse button. Other actions may be taken using the mouse or/and the keyboard.

You can also use the dedicated buttons from the Toolbar.
13.1.1 Actions with the mouse and/or keyboard

In the next picture you can see all the actions you can take using the mouse or the
keyboard.

the range

Click these buttons to show
vibration, BE or Envelope trend R
Eﬂag this line to change 7

o Linls AMS [Aulo]

gt
1999 127271999
12:00:24 AM

T T

P R —————
120408{\12/771998  12/11/1999 12115;139;/{

0004 AWM 120008 AM 1200012 A

Click inthe plot
area to show the
cursar

This is the
Baseline
measurement
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il
F abnindinbe -

Use the left or the right arrow
key to change cursor position

Unit and average - The trend unit for the Total value of vibration is, always, in
accordance with the Alarm levels setting (in Edit Database window). The unit and the
average can't be changed.

Gain - When the trend is shown for the first time, the gain is set in respect of the
highest Total value from the trend (AUTO mode). The gain can be changed by clicking
and dragging the upper horizontal line of the grid. If you drag it down, the gain will
decrease; if you drag it up, the gain will increase. A double click into the Y-axis label area
will restore the auto-gain. The gain for BE can’t be adjusted.

Cursor - When a trend is shown, the cursor is placed onto the last (most recent)
measured point. You can also place the cursor into another position, using the mouse
(click in the new position) or using the left and the right arrows from the keyboard. If the
synchronize cursor command is checked, depending on link level (Synchronize to menu),
the cursors will move into other trend.

Live alarm limit change - When the option “Live alarm” is activated in Optional Setting
menu, you can change live alarm limits. Just place the cursor on the alarm limit border,
click and drag to modify the alarm level. In the Trend toolbar press the Save button to
store the new alarm limit into the Machine Database.

13.1.2 Actions from the pop-up menu

The Trend Menu can be activated in each Trend Plot, with a right click on the mouse.
The menu has the following actions:

Copy » | Copy - This action copies the plot onto the clipboard or in
a text editor. You can also use CTRL+C. You can paste the
clipboard contents in the Notepad, with CTRL+V.

v arid
=] Show spectrum

#24 show waterfal Grid - The grid of the trend can be shown or hidden using
E Show nokepad this action.
‘I Show machine description

@ Show marhine picture Show spectrum - Selecting this action, the spectrum

associated with the trend cursor will be shown.

+  Alarm limits

Show waterfall - Selecting this action, the waterfall
spectra associated with the trend will be shown.

Shiow with r

Show same plaks

Calour Show Notepad - Selecting this action the Notepad
3 associated with the trend will be shown. Notepad can also
Report * | be activated with the specific button from the toolbar.

Show machine picture - If you select this action, the machine picture will be shown
into a separate window.

Alarm limits - You can make visible the alarm limits for the selected trend using this
action,

Show same plots - can be used, when more than a single trend window is visible. If
this line item is checked, when you select into a trend one of the graphs, the same graph
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will also be selected in all the visible trends.

Same cursors
Same active plok

IUse same amplitude scale

Link to 3

Same cursor - this action activates or deactivates the linking between the cursors for
the other trend plots. If a large number of trend plots are displayed, it is better not to
synchronize the cursors.

Use same amplitude scale for all - This command is an action that adjusts the gain for
all trends in accordance with the active trend gain, depending on the link level.

Same active plot can be used, when more than a single trend window is visible.
If this line item is checked, when you select one of the graphs in a trend, the same graph
will also be selected in all the visible trends.

Link to - You can synchronize trend cursors and make the same gain for all the trend
plots, depending on link level: global (for all active trends), machine or point level.

Colours - You can customize the colour for:
e Main cursor
¢ Axis background
¢ Axis foreground
e Trend grid
e Trend - overall line
e Trend - bearing line
e Trend - Envelope line
e Trend background
e Active plot border

Colour settings |

Diagram background | | T T T T 111

Diagram foreground This item change the selected plot
Trend grid border color

Trend Cwerall ling

Trend Bearing line

Trend background

Trend Envelope — System colors
dactvepot >~ =] | S B T T

— e

Set defauilt

You can save these new colours using the Save command. You can restore the default
colours using the Set Default command.

E it

¥ toMs word
@ ko prink preview

Report - Using this command, a trend report will be generated. After previewing, you
can print the report to the system printer. The Report can be also directly made in a text
editor.

65



CXSpectra” Manual

13.1.3 Actions from the Main Toolbar

ﬂ Notepad button - When this button is pressed, the Notepad will be activated
é in accordance to the active Trend plot.

13.1.4 Multitrend

When a trend is shown, it appears as it follows:

select the plots to show

e -

Using these three buttons, vou mnj

-

The trend type
appears here =
W @ | X
100 mmfs RhS [A.l'tuj.-.-llhremll-. b
- x u -
50 4
25 4
0 l i i i
1252004 1202004 1050004 122004 20212006
01:17:25 01:21:46 012328 01 :29:10 165656

The default plot is Total value (or Overall) trend.
The name of the plot appears now in the upper part of the trend graph.

Pressing the first three buttons from the toolbar, you can select the plots to be shown in
a single window.

The selection can be:
e Total value trend only;
e Bearing Energy trend only;
e Envelope trend only;
e Any combination of above.

There are two examples below:
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1. Total value + Bearing energy

First bwo buttons are pressed j

_ﬂ_.,.-""
|
wWeo o W
sop s RMS [Asto] Dveral .
! ] Colored border show
75 4 [ 2 - " that total value trend
50 4 ; i : plot is selected
0 T | 1 ]
VRID04 182004 17004 i) B 008
0T3S 012148 01:23:20 m:n 1858 58
100 g RMS [Auto] Beanng
0.75 | ; 5
0450 4
0.25 4
. T * g 1
2004 182004 1850004 182004 S21/2006
01:17: 25 01:21:46 01:23:29 01:38:10 165256 56

The selected plot has a coloured border. The cursor may be moved with the left and the
right arrow keyboard keys in the selected plot. Because the cursors in the plots are
synchronized, the cursor will also be moved in the remaining plots, but if the same date
is not available, the cursors will be placed onto the closest position, in respect with the
cursor of the selected plot.

The amplitude scale can be individually changed for each plot. Just drag the upper graph
line and the amplitude scale will be changed. You can drag the line up or down to
increase or decrease the scale. In the trend plot, the unit and the average can't be
changed. You can do this only in the Database > Edit > Alarm settings window.

2. Total value + Bearing Energy + Envelope

(-'«II three buttons are pressed I

-
WO ® WX
100 mmis RMS [Ago] Ovensll
" e Sapas . pd
0 ! r T T T
192004 112004 172004 1872003~
01:97:25 0121490 012399 01:20:1 Colored bordershows
S 5 that BE value trend
100 42 e B plotis selected
075 4 4 Ees=5n e Y S R e ey S st
050 4
025 4------ :
000 17 1 T T
1872004 192004 1872004 77004 22172006
AL1z25 01214 412323 412810 15650
12004 12004 1004 1004 12004 182004 1R2004 1004 1A/004
02:19:37 0245500 030516 031505 033004 (034537 0465508 080507 081510
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If in Setting -> Optional settings -> Trend you will enable the option Live alarm

change,

then the alarm limits in trend might be changed "live":

[} optional =ettings

General  Trend lSpectrum ] Report ]
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" Showe all trends
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1. Click on the edge limit of the alarm.
2. Drag the alarm limit line up to a new position
3. Press the Save button to change the alarm limit permanently.

Both Warning and Danger limits can be changed.

"Live" alarm limits can be changed in Vibration, BE or Envelope plot.

13.2 Spectrum plots

When a spectrum plot is shown, you can take a large humber of actions to customize the
graph. The majority of these actions can be done using the pop-up menu, activated by
the right-mouse button.

Other actions can be taken using the mouse or/and keyboard.

You can also use the dedicated buttons from the Toolbar.

13.2.1 Actions with the mouse and/ or the keyboard

In the following picture you can see all the actions you can take using the mouse or the
keyboard.

Click here to change
the unit and average

%

500 _rﬂ_rnis___f‘l_ﬁ_thy!QL__,___pr_dar @PPP,’“'Z'_T_LE_? 1999 00: QQ?*‘.@F;H_E!__E_?ELELEHFQ{%BH‘%I_l

Vst !
] Clide-right in plot area to
show the popup menu

Selact spactrum or
time signal graph
to be shown

Drag this line Type here any
to adjust the message
amplitude

scale E / =]

| E" ' L :
3.75 1 ] :l Click-left in plot area
| : to show cursor

280 4-- -4y oo \ 1===r=~- 1 ’
. i |[244|:|mu] Hz - [?.51D‘] m".ﬁl : Drag this line to
. ] i || adjust frequency
scale

\’wNJ J.J LJ? Kooy n_ 5 b, ] Hz

00 ] T L —
00 1000 ' 2000 3000 @ 4000 5000 6000 7000 8000 9000 1000.0
R0.G A& 2500 3|00 4500 @u E500 7500 8500 9500

Click in this
arsa to adjust
the amplitude
gcale o AUTO

Shaft spad
cursor

Click in his area to sat
the full freauency scale

Gain - When the spectrum is shown for first time; the gain is set in respect with the
overall value of the vibration (AUTO mode). The gain can be changed by clicking and
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dragging the upper horizontal line of the grid. If you drag and drop the line down, the
gain will decrease and if you drag it up, the gain will increase. A double - click in Y-axis
label area will restore the Auto gain.

Frequency range - If you click and drag the Y-axis of the plot, you can adjust the
minimum frequency. If you drag and drop the line to the right, the minimum frequency
will increase.

Similarly, you can increase the maximum frequency, by clicking and dragging the last

vertical line of the grid. The difference between
"

the maximum and the minimum frequency should
be at least 50 Hz (3000 RPM). A double click onto
0 522.0 551.0 580.0 | _
I“-\-.r"

the X-axis label zone will restore the whole
frequency range. You may press also the Restore
icon:

Zoom - You can enlarge the plot by double-clicking anywhere into the blue banner area.
To restore the spectrum plot at the initial size, just press the Restore down button in
the gray spectrum plot banner area.

Main cursor - The main cursor may be activated with a click into the plot area. The
main cursor has an associated label. You can also use the Left or the Right arrow keys for
a smooth movement of the cursor or CTRL + Left (CTRL + Right) arrow keys for a fast
movement of the cursor. Press keys 0 to 9 to move the cursor to the shaft frequency or
to its harmonics. Move the cursor label up or down using the UP/DOWN arrow keys.

Shaft Speed cursor - The shaft speed cursor is shown as a small triangle near the X-
axis; using the mouse, you can adjust the position of this cursor.

Copy *| 13.2.2 Actions from the pop-up
v Grid menu
#% Show trend The Spectrum Menu can be activated in each
S Show notepad Spectrum Plot with a right click on the mouse.

The Menu has the following actions:

Show machine picture Copy - This action copies the plot onto the
—d P . Clipboard. You can also use CTRL+C. You can paste

the clipboard contents in the Notepad with
CTRL+V. You can also copy the plot in a MS Word
Main cursor » | document file. The first copy action in MS Word will
» | open a new document. Consecutive copy actions
will insert the plots (any of them) in the same

Speed tools » | document file.

Ref.spectra

Grid - The grid of the spectrum can be shown or

& Defect list hidden, using this action.
: Show trend - Selecting this action, the trend
Show with » | associated with the spectrum will be shown.
RPM

= Show Notepad - Selecting this action, the
Colour Notepad associated with the spectrum will be
shown. The Notepad can also be activated with the
Export specific button from the toolbar.

% Report »| Show machine description - The machine
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description editor will be opened.

Show machine picture - The machine picture will be shown.

Reference spectrum - The reference spectrum (Baseline spectrum), if exists, will be
drawn in the same plot with black lines. The Reference spectrum has its own cursor,
synchronized with the Spectrum cursor. Using the mouse, pointed in the origin of the
Reference spectrum axis, you can move the reference spectrum wherever you want onto
the plot area. If you want, you can place the reference spectrum over the actual
spectrum.

Main cursor - Determine how the cursor will move in the plot:

e Peak locked - When a peak is detected, the cursor will be placed on the maximum
calculated peak. A small blue icon will indicate the peak detection. If a peak is not
detected, the cursor will move with spectrum resolution steps.

e Frequency line - The cursor will follow the spectrum lines.

e Free - The cursor is moved with one pixel step. The peak amplitude will be
calculated with a linear interpolation between the spectrum lines.

e Speed tools - Determine how the software will place the speed arrow:

e Calculated - The speed arrow will be placed onto the position calculated from the
actual spectrum (around the defined values). The software tries to detect a peak (a
higher line between other two smaller lines), around the defined shaft speed. If a
peak is found, the exact frequency and peak amplitude are calculated. If a peak isn't
found, the speed arrow is placed on the defined frequency. If the defined frequency
doesn’t exist, the cursor is placed onto the calculated frequency, near the highest top
in the spectrum.

e Defined - The speed arrow will be placed in the frequency defined in Database edit
menu.

e Measured - The speed arrow will be placed where it was measured. If the shaft
speed wasn’t measured in the meantime of spectrum acquisition, the cursor will be
placed into the defined position.

S’pectrum
i) WX |
1500 M0/s AMS [Auto] den 18 december 1933 00:0015 BC=131 __ Overall =13.82 mm/s AMS

| |Best shatt speed

1.25 -

7.50 1

Calculated
frequency
375 ---or oo tenans : of

Defined rrequency I |
: : Hz

000 ————— !
25 250 275 300 32

S5 360 375 400 425 450 475 5{525 550 575 600 625 650 675 700 725

e Saved shaft speed - The speed arrow will be placed in the position saved before,
using the Save speed current command. The speed value is saved only for the
selected spectrum or for all spectra belonging to the machine (see Adjusting speed
paragraph).
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Warning: The highest top in a spectrum is not necessary the same with the
revolution. It can be due to misalignment (twice the revolution frequency) or
for example by a gear box.

Harmonic cursors - By default, up to 10 harmonic cursors can be shown, together with
the main cursor, but you can change this number in the Settings > Optional settings
menu.
Side band cursors - As default, up to 10 side band cursors can be shown, together with
the main cursor, but you can change this number in the Settings > Optional settings
menu.

Defect frequency cursors - This is a powerful tool for fault identification. In a toolbox
window, all the defined fault frequencies will appear.

[Defect frequencies A
Spectrum
D Shaftspeeds

[ retaPm = 439958 Hz

[] SechPMm = 999515 e

Jg Beanng(x)

[ BPFASKF.8203) = 234 3103 He
[ esksKee203) = 1325724 Mz
[ FTR(SKF6203) = 29.2892 Me

[ erPFOtFatrir-1105) = 191 9332 2
[ P FuFatrir-1908) = 248 0285 He
] SAFatnir-1105) = 117.7380 He
[ Fre(Fatnie1106) = 21 3268 He

Click here and the
auxiliary defect
cursor will appear in
the spectrum plot

Select the number
of harmonics and
sidebands

No of harmenics l-'f j

No of sidedands I’ j
Side bands Adjust the contact
G Shat speed  FIF angle (for bearings
oniv)

- e s

Contact angle [;7.5 ﬁdog /

_ wowe |
Any selection will update into the real time the spectrum plot. The last selection is also
saved to be available later on.

Fault list - The Fault list table will be displayed. You can also do this action from the
Main menu toolbar. Depending on the gap setting, the labels attached with the fault
frequencies will also be displayed accordingly.

Show with- Same cursors - If, on the screen, more than one spectrum are displayed
and you select this action, the cursors from all spectra plots will be synchronized,
depending on the link level (Link to action).

Show with - Use same - This action sets the synchronism level for range, if more than
one Spectrum is shown. You can select between the Frequency range and the Amplitude
range or for both.

Show with - Link to - This action sets the synchronism level if more than one Spectrum
is shown. The synchronism level can be Global (for all the spectra plots), on machine
level, on point level or on direction level.

CPM/ Hz - You can change anytime the Y-axis unit, selecting CPM or Hz.
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Colours - You can customize the colours in the spectrum plot. You can change the
colours for:

e Main cursor

e Harmonics cursors

e Bearing cursors

¢ Axis background

¢ Axis foreground

e Overall bar graph

e Spectrum grid

e Spectrum line

e Spectrum background

Colour setting

Click here to select

the desired colour
- —

Select the item
whose colour
you want to

Set default Save Exit

You can save these new colours for your database, or to restore the original colours,
using Set default command.

Export - You can export the whole spectrum in any transfer file (having extension .tr3)

Report - Using this command, a spectrum Report will be generated. After previewing,
you can print the report to the system printer. For more details see Report preview.

The Report can also be transferred in a MS Word Document. If there is no document

opened, a new document will be opened. Consecutive reports will be inserted in the same
document file.

13.2.3 Actions from the Main Toolbar

[ %) & 8

| Monday, November 29, 2010
Gmlto'lzs-ﬂl\' mQU "1:33:14PM

Notepad Dynamic
activation defecttable

Defect
toolbox

Gap
adjustment

In the Main Menu some Toolbar buttons are dedicated for Spectra Plots:

Notepad button - When this button is pressed, the Notepad will be activated in
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accordance with the active Spectrum plot.

Dynamic table - A table with the first 30 fault frequencies can be displayed:

Spectrum

T Observation
Clicking here you can change

the order in the list, The list RetRPM
can be ordered by value of 29201 3.108 B6XRefRPM, 3XSecRPM

frequencies, value of vibration 24408 3057 5XRefRPM

amplitude or in natural order. 97.60 2.013 2XRefRPM. SecRPM
195.11 1837 4XRefRPM, 2XSecRPM
3XRefRPM
7

Defect
frequencies
label

Unknown
frequencies

S R R R I R N S R

Fault toolbox - Activating this action, the Fault frequencies toolbox window will be
displayed.

Gap - Depending on the gap, in the dynamic table less or more frequencies can be
labeled.

Gap |+ 1.000 — He

If the gap is too small and the fault frequencies aren't equal with the fault definition, plus
or minus the gap value, in the place of the label a question mark will be displayed. If the
gap is too large, for the same frequency, more than one label will be displayed.

Zoom - This action can be used for a fine tuning of the shaft speed:

., mm/s RMS [Fixed) 30.11.1999 09:06:43 I
y shaft >
P e The real peak frequency is
1,594 mm/s calculated from the existing
i } GBACPM spectral line. The real peak

is also reconstructed,

10
Thiscursor and the
associated label indicate
o thereal frequency of the
: spectrum peak.
R 670 CPM - 0,001 mnvs [Zoom]CPM
®fe70 2790 2910 A 3030 3 150 3270
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13.2.4 Other settings for the spectrum plot

The main cursor shape can be selected using the Optional Settings command from the
main Settings menu.

Optional settings @

b ain cursar Header Spectum line

& Line Wwiidth irit o right width [T = Pixel
(" Target 1 jF‘i:-:eI » Fault Line Font

" Crozsz ™ Smal

Shaft Bearing [ear kultiply  Electric Belt
Speed rniakor

s et o 2} o~ 4 o~ ] i o~
M ax. number of sidebands |3_:|| |3_:|| |3_:|| |3_:|| |3_j

T ‘ Xn ‘

Ok Cancel

Main cursor can be:
e Line (default)
e Target type
e Cross type

Just click the option you want and the cursor shape selected will be displayed into the
spectrum plot from now on. You can also adjust the cursor thickness (default is 1 pixel).

The thickness of the spectrum line can be adjusted with a proper setting of the Width.

Maximum number of harmonic cursors and sideband cursors can be adjusted in the
same tab. Once set, any of the above will be saved into the CXSpectra.ini file.

13.2.5 Adjusting speed

A major task in the spectrum analysis is to determine, with a higher accuracy, the correct
speed for each spectrum. Almost all fault frequencies are associated with the shaft
speed. Any small error in shaft speed determination can produce larger errors in the fault
frequencies calculation and, as a consequence, a poor diagnosis process.

A proper solution might be to measure the spectrum from the route, using speed
reference (active tachometer input). This action is difficult to be done in most of the
cases, because a speed sensor must be fitted to each machine shaft.

The method of the Measured speed, described below, allows a correct shaft speed

75



CXSpectra” Manual

calculation, even if only a single measurement belonging to the machine has a speed
reference. The algorithm also works if the machine has different shaft speeds.

The method using the Saved speed, allows a correct shaft speed calculation, without
collecting any spectra with the speed reference sensor. For a single spectrum belonging
to a machine, the speed must be manually set. Then, using a back-calculation, all the
spectra will appear with the correct speed cursor.

13.2.5.1 Using the Measured Speed

For a new unloaded spectrum, having the speed measured during the data acquisition,

the Speed tools menu appears as below:

Save current speed ¥ | In this example, the Measured shaft speed is 2952.1 RPM.

The Saved shaft speed item is disabled, because no other
Saved ahaft speed speed was saved before. Because the Defined speed is set to
Calculated (7,560.0 RPM) 7560 RPM, the Calculated speed, in our example, is the same.
Measured (2,952.1 RFM) » | The Calculated speed is calculated around the Defined shaft
Defined (7,560.0 RPM) speed (£ 20%).

For a new unloaded spectrum, without speed measurement during the data acquisition,

the Speed Tool menu appears as below:

Save current speed k
The Measured item is disabled, because the speed wasn't
Saved|shaft speed : P
measured during data acquisition.
Calculated (7,560.0 RPM) The other items remain the same.
Measured k
Defined (7,560.0 RPM)

To set the proper shaft speed for all machines directions, proceed as follows:
e Identify the spectrum having the Measured item enabled.
¢ Click onto the Measured item to extend the menu lines:

@ Show notepad
‘I Shows machine description
@l Show machine picture

Ref. spectra
Main cursar »
Harmonec cursors [ 3

Save current speed *

Saved shaft speed

This menu put the shaft speed cursor in
the selected spectrum, on Measured
speed.

Set for this spectrum

I\\Hs_l:'ee-:l. but anby in the sal=ctad

This menu saves the proper shaft
speed to all measurements belonging
to the same machine. Also put the
shaft speed cursor on Measured
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e Select Set to all points menu. The proper shaft speed will be back-
calculated, using the speed settings in the database, for all the
measurements belonging to the same machine and having the same
transfer time (in fact, this means that all the transferred measurements
from the route belonging to the same machine will be set with the
Measured speed).

The result can be immediately seen; just select another spectrum of the same machine
and the Speed Tool menu will look like below:

Save current speed » | In our example, the measured speed for this shaft is back-
calculated to be 1230 RPM.

Saved shaft speed
Calculated (3,150.0 RPM) The calculation uses the measured speed of the previous
Measured (1,230.0 RPM) | point as reference.

Defined (3,150.0 RPM)

In the Quick View, you can do the settings in seconds.

Now, all the spectra of the same machine, without being collected with speed reference,
have the speed cursor in the correct position. Of course, it is assumed that during data
acquisition, the machine speed remains the same.

13.2.5.2 Using the Saved Speed

For a new uploaded spectrum, without speed measurement during the data acquisition,
the Speed Tool menu appears as below:

Save current speed 4

Measured item is disabled, because the speed wasn't
Saved shaft spesd measured during data acquisition.
Calculated (7,560.0 RPM)
Measured k| Saved shaft speed item is also disabled, because no other
Defined (7,560.0 RPM) shaft speed was saved.

To set the proper shaft speed for all machines directions, proceed as follows:

1
2,941.3 RPM
Best shaft speed
2O BRPM |77 70770
508 mms

f-H__'_'_'__‘—‘—'—- The grey line
3 reconstructs the

spectrum peak
betwesn "Real” lines.
&

o0 zesn 2940 3000 3.0
2850 2910 ARST0 3030

\/

Slowly, move the
shaft speed cursaor
over the maximum
of the grey peak.

/1
o
|
]
a3

Select any spectrum of the same machine.
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Manually move the shaft speed cursor near the frequency where you
consider that the speed is correct.

From the Main menu toolbar, press the @ button.
In the enlarged spectrum graph, locate the Best shaft position. This is the
top of the peak, as beside:

Now press again the @ button to display the whole spectrum.

From the Speed tools item, select the Save current speed and Save to
all points items. The proper shaft speed will be back-calculated, using the
speed settings in the database, for all the measurements belonging to the
same machine and having the same transfer time (in fact, this means that
all the transferred measurements from the route, belonging to the same
machine will be set with Saved shaft speed).

{1 Show nokepad
n Shiow machine description
-l Show machine pickure

Ref.spectra

Main cursor kI--

Harrnonic cursars k

e to all poinks

‘,"';T_J Frequency list
Q‘ Defect lisk

il Ecaring Library Measured {1,230,0 REM)  »

saved shaft speed Save for this spectrum

Calculaked [3,150.0 RPM)

Shiot with »
Hz -

Defined (3,150.0 RPM)

Colour

oo oo oo ooo0 oo o ooooooooon
oo oo oo ooo0 oo o ooooooooon
oo oo oo ooo0 oo o ooooooooon

e |
e |
e |

Sy = )

The result can be immediately seen; just select another spectrum of the same machine
and the Speed Tool menu will look as below:

Save current speed

|7 Saved shaft speed
Calculated (3,150.0 RPM)
Measured
Defined (3,150.0 RPM)

]

The Saved shaft speed is checked, even if it wasn't saved for
this measurement.

The calculation uses the measured speed of the previous point
as reference and the speed cursor in the spectrum is placed
according with the calculation.

In the Quick View, you can do the settings in seconds.

Now, all spectra of the same machine have the speed cursor in the position that you
decided. Of course, it's assumed that during data acquisition, the machine speed remains
the same. In such cases, the fault frequencies are calculated with a high error margin.
Besides, all the other spectrum lines have zero amplitude values.
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13.2.6 Spectrum in mV unit

With the CXBalancer® Instrument, mV spectra can be measured, but only off-route.
These spectra have a special meaning: the engineering unit can be any, not only
vibration units.

The mV spectra can be shown only in the Edit window and in List View.
An mV spectrum is shown below:

% Spectrum ...\ NewDirection 101 x|
Iiilil\,kr | ¥ == Iirime signal 9 mY p-p
20 m‘-s'__FIMIS [.-’-'-..utn:n] Friday. Movember 30 2007 12-47-20 I:Iveralll='I;2I:I4In'h-r EMS
O s S O O
e
I Press m\/ label to change the unit P
|:|_5-.--T--;--.:. and to adjust the sensitivity SR S
I:ll:l T E E T t 5 T T T T T T T T T E E E - EHE
00 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
SR 1500 2500 3500 4500 5500 6500 YS0.0 8500 9500

When the mV label is selected, the following window will be displayed:

i
Unit hame: Ibar Ok |
Sersivity: 7.8 i /Uit

Now, you can edit the unit and set the correct transducer sensitivity (in mV/unit). The
settings will be saved in the database.

13.2.7 dB Scale in the Envelope Spectrum (ESP)

13.2.7.1 The Decibel (dB) Scale

Envelope data is often displayed in a logarithmic scale called the Decibel (dB) scale. This
scale is useful, because vibration levels can vary from very small to very large values.
When plotting the full data range on most scales, the small signals become virtually
invisible. The dB scale solves this problem, because it compresses large numbers and
expands small numbers. A dB value can be computed from a linear value by the
equation:

x

¥]dB]=20log| =

e

For acceleration, zero reference (x,) is set 1 ug, or 10 g.
Any increase in level of 6 dB represents a doubling of amplitude, regardless of the initial
level. In such a manner, any change of 20 dB represents a change in level by a factor of
ten. Thus, any constant ratio of levels is seen as a certain distance on the scale,
regardless of the absolute levels of the measurements. This makes very easy to evaluate
trended Envelope spectral data; 6 dB increases always indicate a doubling of the
magnitudes.
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13.2.7.2 dB Values vs. Amplitude Level Ratios

The following table relates dB values to amplitude ratios:

dB Change Lin?artil.:vel dB Change Lim;aart:.:vel
0 1 30 31
3 1.4 36 60
6 2 40 100
10 3.1 50 310
12 4 60 1000
18 8 70 3100
20 10 80 10,000
24 16 100 100,000

13.2.7.3 Showing Envelope trends in dB

The Envelope trend graph can show the amplitude in g (EN unit as default) or in dB.
Only one of the above can be used for all Envelope graphs.

Selecting the way of displaying the Envelope scale can be done in the Optional Settings,
tab Trend.

13.2.7.4 Showing Envelope spectrum (ESP) in dB

The Envelope spectrum will be shown, as default, with the above settings.
You can still change live the scale style:

| B R
100 L:L_EEI L8nted Wednesday, January 06, 2010 12:31:05 Overall = 105.5 mm/s
gEN o et

dg

75

50 o

25 4

O S - S S S S S N Hz
0 —T 77— T T—T— T

0.0 02,4 2048 3072 409.6 5120 6144 7168 819.2 9216 1024.0
&F1.2 1536 255.0 358.4 460.8 553.2 6656 768.0 B70.4 978

Just click on the on the list and select it. The unit selection is valid only for that Envelope
Spectrum graph and it will not be changed in any other graph from the screen.

The Defect List will be changed and it will show the Envelope lines amplitude in the
selected unit.
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13.2.7.5 Determination of Bearing Damage Severity

The decibel scale can be used very easily to diagnose bearing defect.

As nominally healthy rolling element bearings will exhibit vibration at the particular
defect frequencies, it is extremely important to be able to accurately gauge the presence
and indeed the severity of bearing deterioration.

Fortunately, a convenient rule-of-thumb can be established for severity assessment. This
involves measuring the amplitude of the specific component in dB above the “carpet
level” of the Envelope spectrum (Carpet level is the middle of the signal level, in dB).

¢ 10 dB above the carpet level of the spectrum is considered as indicative of the
onset of bearing failure.

e 15+20 dB above the carpet level of the spectrum is generally considered as
sufficiently high to trigger some form of remedial action, either increased
monitoring or, at least, bearing lubrication.

e 20+40 dB above the carpet level of the spectrum combined with sidebands
(usually at 1 x RPM or Cage defect frequency - FTF) is considered to require
immediate action.

e The final sign of bearing deterioration is a 20+30 dB rise of the carpet level.

e A carpet increase of 10 dB without defect frequency tonal can indicate a poor
lubrication.

Note: In extremely badly damaged bearings, the carpet level can rise to obscure the
bearing fault frequencies. As the carpet level begins to rise, a vibration reading in units of

velocity will start to exhibit a small spike at the bearing fault frequency. A spike of 0.2 to
1 mm/s indicates definite spalling of the bearing.

Figures 1 and 2 illustrate the ESP (Envelope Signal Processing) Spectrum data collected
from the Motor Non Drive end bearing positions of two identical Compressors.

Lnvelope

ﬂll.ﬂ I_Ijuln. x“,hL DAL iy il | .iM LA L
| AR T ||1! IH 11rq;”“'|””

20000 20000 SOO00
oM

Fig. 1- Compressor 1 Motor NDE ESP Spectrum

81



CXSpectra” Manual

Lavalopa

b

"'t"'.:]m' g :.r‘"I*w|l:r"7|‘|'l!lr}.|'r'w (i "lm" r"W ‘f

10000 20000 000
Crm

Fig. 2 - Compressor 2 Motor NDE ESP Spectrum

The carpet level comparison reveals a carpet or threshold of 90 dB exhibited by Figure 2
as compared with 105 dB exhibited by Fig.1. This is a difference of some 20 dB, or
approximately 1000%.

Envolope

< 3% MTA BRG INNEA RACE
Bx MTR BAG INNER RACE
@x MTR ERQ INNER RACE

= 2x MTR BAG INNER RACE
4x VT3 BRG INNEA AACE

1000 20000 0000
(B L)

In the figure above, the software diagnostic features have been utilized to highlight the
peaks of interest on the ESP data collected from Compressor 1. The speed and bearing
type have been entered, and the system has generated the bearing fault frequencies
associated with this particular type of bearing.

The conclusion is that there is clearly a defect on the INNER RACE of this bearing.
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The fault frequency is some 15+20 dB above the carpet, which would not usually cause
great concern, however, the presence of harmonics at 2 x INNER, 3 x INNER and 4 x
INNER combined with the high carpet level led to a recommendation to replace the
bearing.

13.2.8 Viewing whole frequency range

When viewing the vibration spectra, the frequency range is 1 kHz set by default.
So, the 1x RPM, 2x RPM a.s.o. peaks might be seen better.

If the spectrum range is larger than 1 kHz, the amplitudes exceeding this value won't be
visible, but this aspect might be changed, because in the right side down of the graph
appears an icon that indicates the range might be expanded:

. H=z

1280.0 1440,0  1600.0
1.0 1360.0 1520.0 .

To expand the frequency range, just make a mouse-click anywhere in the lower part of
the graph, where appears the frequency range.

13.2.9 Zoom Tool Options

A series of zooming tools is available in the spectrum plot.
This can be activated in two ways:
e By pressing the Zoom button from the spectrum toolbar
e By moving the mouse pointer in the far left side of spectrum plot.

In both cases, the Zoom Tools will appear:
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Just click on the magnifying glass icons to give a different zoom option for a closer

examination of the spectrum plot.
These tools allow the user to zoom in/out on the horizontal or vertical axis and pan left,

right and top.

Zoom the plot on vertical direction. When this icon was selected, just place the

mouse anywhere in the plot area, click the right - button and drag the mouse pointer.

When the mouse right - button is released, the plot will be zoomed according with the

highlighted region:
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&
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84



MaintTech Sweden

Zoom the plot onto horizontal direction. Proceed as above.

JJM& Zoom the selected region. Proceed as above.

IC#’ Zoom spectrum to optimum zoom. To do this, just click on the icon.
This action can also be done by clicking on the left plot side and then on the bottom plot

side.

Pressing X1.... X10 button, the cursor will be place on the selected harmonic. (These
buttons are disabled in Spectrum ZOOM mode and in the time - signal plot).

MAX - Find the maximum amplitude peak in the plot area. (This button is disabled in the

time - signal plot).

13.3 Waterfall spectra

Waterfall spectra can be shown from the Trend pop-up menu:

Copy L3
v iErid

] Show spectrum

“Show Waterf.ﬁ__j:)
= Showrotepad
‘l Shove machine description
@f Show machine picture

v Alarm limits

Shiou with 3

Show same plots

Select Show Waterfall command.

The waterfall graph for the last ten spectra will be shown.
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E Department #1%™Machine #1%Point £1' ¥ertical

Left-click
3
bai1) / 12/19/1999 0010016
J = 12/20/1999 00100117
Right-click ¥ 12/21/1399 00:00:18
rrrnfs RMS 5 ﬁémrma 000019
EEE — 12231999 D0:00:20
: 7175 He 12/24/1999 00:00:21
2.00 01 mamlfs RMS ;
6.0 / 1202511999 00:00:22 Left-clicl
3,00 Laadd = 12261993 00:00:23 4
0.00 oo l,l - 1 12/27/1999 00:00:24
0.0 Z50.0 o0 Fo0.0 10000 Hz

Using the mouse you can:

1. Left-click in the plot area. This action will make the spectrum cursor visible
(for the active spectrum)

2. Left-click on the date labels. You will change the active spectrum.

3. Left-click and drag the small black circle. This action will change the graph

perspective.

4. Left-click and drag the windows to zoom-in or out the whole graph.
5. Right-click to show the windows pop-up menu.

With the Keypad:

e Press Up or Down keys to change the active spectrum
e Press Left or Right keys to change the cursor position in the plot.

Copy ko clipboard

{1 Show notepad

ﬂ Showe machine description
=8 Show machine picture

ot Zoom In
Lo Eoom 2ok
Er Show default

Hz

Using the pop-up menu you can:

*Copy the graph in the clipboard

*Show/hide the Notepad

*Show machine description

*Show machine picture

*Zoom in or out the frequency scale

*Show default graph. The perspective and the frequency
scale will be changed to initial values.

*Change the frequency scale from Hz to RPM or reverse.

You can open as many Waterfall windows you need. The spectra contents will not be
updated when you change the active trend.

13.4 Frequency Response plots

The Frequency Response graphics may be collected off-route only.

These graphs can be viewed only in the Edit window or in Show selected information

view. The plot can be:

- Bode Plot (as in the picture below)

- Polar Plot.
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e Bode Plot

: MewPlant\NewMac hineWNewPoint\MewDirection

Each Bode plot has a pop-up menu:

Copy 3
v Grid The user can change the frequency unit (RPM or Hz).
REM The plot colours can be changed using the Colour menu item.
" | From the pop-up menu, the user can copy the graph onto the Clipboard
Calour or in MS Word and also create a report.
Expork
'E'} Repart  #
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Polar plot

Polar plot is made up of a set of vectors at different speeds.

1960

1920

- Vector arrow is omitted and the points are connected through a line.
- Zero degree is aligned with transducer location.

- Phase lag increases in the reverse direction of

rotation.

Bode Plot and Polar Plot show the same details:
* Polar Plot displays the same “vibration vector data” as the Bode Plot.
e In Bode Plot vibration amplitude and phase are separately plotted on two

plots with the speed on the horizontal axis.
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13.4.1 Detecting Resonance with Bode & Polar Plots

9% 1X
. Other
g il resonances
o
3
b
s 270+
£

360 1
Other
resonance Peak

31— \ /;

2 . - A
o 270" - L 180
g -
3 1+
S Large loop

0 3 }

0 1000 2000 3000
Frequency (rpm)

In a Bode plot, the resonance is indicated by peak amplitude and sharp, significant
change of phase at peak frequency. On the Polar plot, resonance will produce large,
curving loops. Small system resonances are more easily visible as distinctive small loops.
Polar Plot can be shown in the Coast-Up/ Coast-Down (Bode Plot) window, just
pressing the Polar Plot button from the toolbar.

NewPlant\NewMachine\P1\V

The Polar Plot windows have two parts:
e The Polar Plot diagram (on the left side)
e The measurement list (on the right side).
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Polar Plot Label Folar Plot area | Measurements list
Mo ,'r Frequency | Wi stion
= 10,0 mmys RMS 1 LI RPM 920 erem's: AM
2 292 RPM 917 eree's AM
3 2908 APM 915 erem's AM
4 LB RAPM 915 erem's M
5 LETIRAPM 913 mem's AM
6 2864 APM 08 mrom's AM
7 249 APM 07 mm's AM
g 2ETIAPM 908 srow's AIM
: | ZETIRPM 205 o'y AM
1] 205 RPM 906 s’y AM
n 2TEIRPM 202 s’z AM
0 [~ 0.0 mins RMS 12 2775 AP 800 pron's FIM
13 2T RPM 89T enrm's FIM
|1 2. T84 RPM B 54 mrem's AIM
S5 2THRPM BE3 'z AM
i1 2THRPM 881 mwv'z AM
7 ZETRPM B.73 o'z AM
i) 2684 RPM B.70 eree's: AM
] LEE3 RPM B854 erem's AM
F. 1] LESIAPM 5l erem's FIM
a LETIRPM B 48 mrem's FIM
L 1o, R 2 2625 AP B 38 eewd's AM
T 2] .35 mew's FIM

Polar Plot Cursor

The cursor position can be settled in two ways:
- Click on Polar Plot area and use Left and Right arrow key.
- Click into the Measurements List area and use the Up and Down arrow
keys.

You may directly select a vector in three ways:

- Click on any measurement dot (small black square).

- Click on any item from the Measurements List.

- Click on the Bode Plot toolbar button to return to the Bode Plot windows
and select any point from the graph. Click to the Polar Plot toolbar button
again, to return to the Polar graph. As can be seen, the cursors from Bode and
Polar plots are synchronized.

g.zzﬁgrﬁanETMS The Polar Plot label shows the selected point details, as follows:

265.9 Deq.

The label can be moved with the mouse (just click on the label and drag it in a
convenient position).

With a right mouse click you can activate the Polar Plot popup menu, having the following
commands:

= Copy to clipboard or in MS Word the Polar Plot
Hz = Show/hide grid

= Change the frequency unit (RPM or Hz)

= Export the measurements into a transfer file

Export *= Create a report (in Print Preview or in MS Word).

"Ej’? Report

Colour;
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The copied Polar Plot appears as follows:

— 10.0 mmfs RMS

— (0.0 mmyfs RMS

— 10.0 mmy's RM5

The report also contains the whole measurements list.

13.4.2 Multiselection

To see only a part of the Polar Plot, you must select first the measurements:

0.375 mm/s BMS

MNos I Frequency [ Vibration I Phase

1 2,128 RPM 0.115 mm/s RMS 180.0 Deg.
2 2,114 RPM 0.189 mm/s RMS 191.9Deq.
3 2,099 RPM 0.170 mm/s RMS 198.5 Deq.
4 2,085 RPM 0.221 mm/s RMS 187.9 Deq.
5 2,068 RPM 0.256 mm/s RMS 193.9 Deg.
6 2,054 RPM 0.272 mm/s RMS 194.2 Deq.
7 2,040 RPM 0.320 mm/s RMS 1995 Deq.
8 2,025 RPM 0.348 mm/s RMS 197.1 Deqg.
9 )

163.6 Deg.
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Click on first item. Press Shift key and select the last item.
Selection will be shown as above.

Press Refresh button ﬂ

Now, in the Plot area only the selected point will appear.
The plot will be re-scaled to the optimum zoom.

— 5.00 mmjs RMS

570 RPM
4,122 mmjs RMS
283.0 Deg,

0}~ 0.00 mmjs RMS

__/ L~ 5,00 mmjs RMS
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14Viewing data

In order to analyze the collected data, you have on your choice many ways of viewing

data:
e A collection of trends and spectra selected by you (View > Show selected

information).

¢ A Quick View session, where you explore the machines, to see the trends and the
spectrum associated with the selected direction (View > Quick View). If Bands are
defined, also Band Trends are available.

e Trends and spectra from the whole machine, where you can see at once, all these
trends and spectra associated with the selected machine (View > Show spectra
from whole machine).

¢ A List View, where you can see at once, all Total values (vibration, Bearing Energy
and Envelope) for the whole machine (View > List View). The Alarm status is also
indicated.

e A Band View, where you can see, at point level, all total values of the vibration and
Band values (peak average for the bandwidth). The alarm status for those above
mentioned is also indicated (View > Band View).

14.1 Show selected information

When you select this command, a specific window will appear on the screen and will
allow you to choose the department, the machine, the point and the wished direction.

A

Measurements

 Date Time | vaue | un -;J
B 11/29/2010-2:12:39PM  127... rmfs—d |
B 11/2912010-2:16:02PM_ 93.89  mmfs
Wl 11/29/2010-2:16:48 PM 5
B 1272711999-12:00:24 &M

W 12/26/199%-12:00:23 AM 18]

117:7(1!000.17.«)-77 A 18y
4

Double-click any
"Direction” item or
drag and drop it in the
"Spectra and trends to
show" window

Double-click any
item or drag and
drop it in the
"Spectrum and
trends to show"

Spectrum and trends to window
List of selection
A% Machine #11Point #1Vertical
tha Department #3 [l Machine £11Poink #1\Vertical - 11/29/2010-2...
e Department #4
B Sample plant

“ *“l Double-click to
Exit Show S < release an item
k\ kfrom the list plot

[ DemoPro\Departmant #1\Machine #1\Poirt #1\Wert

Press this

button to
display the

The choice is made by selecting a certain direction, with the mouse, in the above-
mentioned order. When the direction is selected, in the upper right side will appear a list
with all collected spectra for that direction. The coloured small icons also indicate an

alarm condition for the measurements.
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A check mark icon indicates the baseline spectrum, if any. The Coast-down
measurements are marked with a blue icon. Now, you can select a collection of trends
and spectra to be shown. Just double - click on any trend or direction and the item will
be moved to the show list.

Instead of double - clicking, you can drag and drop any Direction or Spectrum to the
show list.

If you don’t want to display some items from the shown list, just double - click on that
items and they will be removed from the list.

Finally, press the Show button, and the entire list will be shown.

After you have displayed some trends and spectra - set, the main window remains active
and you can select other trends or spectrum. Although a large number of information can
displayed on a single screen, it is recommended to limit the number of simultaneously
opened plots, because the plots will have smaller and smaller sizes and many details will
be lost.

When one or more plots are displayed, you can use Window Menu to arrange the plots
on the screen. You can clear the screen using Clear All command or you can copy on the
Clipboard any plot using the Copy to clipboard command.

Window Help

B Cascade

= Harizontal
M vertical

> Clear all windows
Zopy CkrliC

For details regarding an efficient way of using the spectra and trends plot, see also:
Spectrum plot and Trend plot.

The advantage of using Selection view:
e Any trend, spectrum or coast-down measurement can be displayed onto a
single screen.
e The number of displayed plots is limited only to the screen size.

A disadvantage of using Selection view:
e Long time to select the plots.
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14.2

Trends and spectra for the whole machine

With this command, you can see in a single “scrolling” screen all the trends and spectra
associated with a machine. The last measurements will be displayed onto the spectrum

plots.

3" Trend and Spectrum Yiew

x|

DemoPro
o ﬂh Department #1

.............. ¥ Eachine #1]

ﬁ:i Machine #2
E:i Machine #3
a*i Machine #4
.............. iy Cepartment #2

ﬂh Department #3
.............. iy Department #4

by sample plant

Selected directions | -

B Machine #1\Paint 211ertical
E.E,Machine #1Point #1'Horizontal
P Maching #11Paint #114xial

P Machine #1\Paint #2ivertical
ﬁl‘ﬂachine #1'Point #2Horizontal
F% Machine #1\Paint #2)xial

P& Machine #1\Paint #3\vertical
E.E,Machine #1\Point #3\Horizontal
P Machine #1\Paint #3\dal

#: Machine #1\Paint #41vertical L
E.E“Machine #1\Paint #4\Horizantal

bl I R B

nale o wale -

D || XKa

Shiow Cancel

First, select from the hierarchy tree the desired machine. In the right part of the
selection window, a list with all directions of the selected machine will appear.

You can rearrange the list before showing, by dragging the items.

Now you can remove some items from the list (by double-clicking on them) or show the
list by pressing the Show button. The plots will be shown in trend-spectrum pairs. If you
don’t need all the plots, close some of them and use the Arrange machine plots
command from Windows menu, to rearrange the plots on the screen.

Window Help
& arrange machine plots
B Cascade

= Horizorkal
0 vertical

¥ Clear all windows
Copy

Chrl4-C

If you move the cursor in a trend
plot, the contents of the associated
spectrum plot will also be changed,
to reflect the actual position of the
cursor.

You can synchronize the cursor in
the spectrum or trend plots.

For more details, see also: Trend
plot and Spectrum plot.

Finally, use the Clear All command from Windows menu to close all plots.

The advantage of using Machine plot view:
¢ All trends and spectra associated with a machine can be displayed in a single screen.

A disadvantage of using Machine plot view:
¢ Only plots belonging to a single machine can be shown.
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14.3 Quick View

This command shows trends and spectra in a special way. When you select this
command a four-window screen will appear:

e Database tree
e Trend plot

e Spectrum plot
¢ Notepad editor

All four windows are synchronized. If you move the cursor in the database tree, all the
other windows will be refreshed. If you change the position of the cursor in the trend
plot, the spectrum plot and the notepad contents will be changed. That's how you can
immediately see all the information you need for the whole database.
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You can change the position of the windows on the screen, but you can’t close plot
windows. If you close the tree window, all the windows will also be closed. The last

position of the windows will be saved.

Use Arrange Quick View command from the Windows menu to rearrange the window

in @ convenient way.

Window Help
i Arrange Quick Yiew
By Cascade

IE Harizantal
M vertical

¥ Clear all windows

Copw

Ctrl+C
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The Notepad Window can be closed whenever you want.

The advantage of using Quick View:

¢ Any trend or spectrum from any part of the database can be
displayed.

¢ Quick access to any plot from the whole machine database.

The disadvantage of using Quick View:
¢ Only a single pair trend-spectrum can be displayed at the
same time.
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14.4 Band View

A band is a defined portion of a FFT spectrum. The bandwidth can be calculated with the
following formula:

Band Width = (Central Freq + Gap)- (Central Frag - Gap)=2 *Gap

The amplitude value of the band is calculated with the formula:

Awmpiitude = \[ > L’

where L; = Spectrum line inside of Bandwidth

Each band has a specific frequency, generally a fault frequency or a multiple of it.
In CXSpectra™, for each Direction, up to 32 narrow bands may be defined.

=, DataBase Edit =101 x|
22| DemaPro
L—‘_Iﬂh Department #1 | Date Time | Yalue | Unit =
(e &.‘i Machine #1 B i1jz9z000-2:02:39 P 127, mmfs R
il Poink #1 B 11/29/2010-2:16:02 PM 93.89 mmsR
""""""" e [ 11/29/2010-2:16048 P 2,57 mmys Rr
-------------- : _ I 12/27/1999-12:00:24 AM 3,79 mms RP
"""""" _ I ol B 12i2e1999-12:00:23 M 18.32 mmjs RE
g EE::E :g W 12251999 12:00:22 AM 18,14 mm/s R
: B izi24i1999-12:00:21 &AM 18,14 mmfsRE &
B Paink #4
.............. & Machine #2 L_[ | —’I—I
24 Machine #3 :
%:i Machine #4 B
-------------- iy Department #2 Mame I Alarm seftings |
% E:E::EEZ:E :: Marrow Band I Route setkings |
ﬂh Sample plant

Copy from template I Copy as kernplate |

X

E st

fdd

Delete Rename

| DemoProt\D epartment #1%Machine #14Paint #1%Wertical &

14.4.1 Defining Bands

The bands can be defined in the Database Edit menu, on each Direction level.

Band definition can be made after all the fault frequencies and the alarms were defined
for the selected Machine.

To start an editing session, just press the Narrow Band button:

The Narrow Band Setting window will appear:
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¥ Narrow Band Setting - Department #1/Machine #1/Point #1/Vertical

|T',.:'|:-e Band Mame Frequency Walue(Hz) |Multipl'y|Gap(H2]||War |Dan |.ﬁ.ctive il
1 0.0 ] [u] —!

_2 0.0 Mo

_3 0.0 Mo

_"-’r 0.0 ] [u]

_5 0.0 Mo

_E- 0.0 ] [u]

_? 0.0 [ [u]

E 0.0 Mo

_9 0.0 ] [u] j

Alarm unit: mm)sec RMS
o i
ﬁ I:D b} @ Enter - Save and Exit From Cel Edit Mode ﬁﬂ-
Escape - Exit From Cell Edit Mode ; don't save

The editing window contains a spreadsheet (or a table) where you can edit up to 32
Bands.

The table has the following columns:

Tupe
Calculated j
e R
Defined
Mesured

e Type - In this column you can select from a combo box one of the
following types for the central frequency:

e Defined - The Band central frequency won‘t be calculated from the
spectrum, just the defined frequency will be used to calculate the Band
amplitude.

e Calculated - The Band central frequency will be re-calculated in
accordance with the real shaft speed from the Spectrum. The actual
frequency is calculated around the Defined frequency with a gap of £ 2 x
Spectrum Lines. If in this range a spectrum peak isn’t detected, the
Defined frequency band will be used instead. If the Defined frequency is
zero (normal setting for variable speed machines), the best shaft speed is
considered to be the highest peak in spectrum.

e Measured - The Band central line is calculated in relation with the
measured speed, during data acquisition. If the speed wasn’t measured,
the frequency of the band will be zero! Never define the Band with
Measured type, if you are not sure that the speed will be measured
together with the spectrum.

Band name - This item must be added by the user, in order to identify the band later.
Frequency - This is the central frequency of the band. The frequency must be selected
from a list during the editing process. 29 possible fault frequencies are available in
CXSpectra”. These frequencies must be previously defined. Only the defined frequency
will appear in the list. In the following table, there are described the fault frequencies
defined in CXSpectra' :
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Frequency Description

Primary reference | Defined at Machine level, usually is the drive rotational speed (it

speed always exists)

Secondary Defined at Machine level, usually is the driven rotational speed

reference speed

Line frequency Defined at Machine level, this is the line frequency, 50 or 60 Hz.
Defined at Machine level, this is the Pole pass for asynchronous

Pole pass

electrical motors.

Defined at Machine level, this is the Rotor bar pass for

Rotor bar pass . .
asynchronous electrical machine

Belt Defined at Machine level, this is Belt fault frequency

Defined at Machine level, this is any multiple frequency for the

Multiple frequency | 1 ve. In CXSpectra”, up to 5 Multiple can be defined.

Defined at Point level, this is the shaft speed defined as a multiple

Shaft Speed of the primary or secondary reference speed (it always exists).

BPFO, BPFI, BSF, | Defined at Point level, these are the bearing frequency faults. In
FTF CXSpectra”, for each Point, up to 4 bearings can be defined

Gear box fault Defined at Point level, this is the gear mesh fault frequency.

A special, 1 Hz fixed frequency can also be added as Band frequency definition.

Value (Hz) - This column can’t be edited. In the column it was indicated as reference
only, the actual frequency of the fault as it was defined previously. During showing data,
this frequency is re-calculated according to the Type setting.

Multiple -This is a multiple of the fault frequency selected in the Frequency column.
Using the Multiple factor, many Bands can be defined, having the same fault frequency
as reference.

Gap (Hz) - This is the gap of the Band. The gap can be selected from a list and can be
from 0 to 50 Hz. As a general rule, the gap can be at least the spectrum resolution. If the
gap selected below is the spectrum resolution, the band will be the peak amplitude.

If you select a zero value for the gap, the band will be the peak amplitude. Use a zero
gap value, if you intend to have a trend for a peak instead to have a trend for a Band. In
run-time, for each measurement in the Trend, the correct frequency will be calculated,
but only if you select Calculated type Band. If you select Defined type Band, because
the peak value can shift, the Trend results can be erratic. Using fixed frequency of 1 Hz
and gap, you can define fixed Bands. To define a band for low frequencies from 0 to 6
Hz, select as Frequency a Fixed (1 Hz) frequency, Multiple to be 1 and Gap also 5 Hz. The
band will have a range from 0 to 6 Hz.

Warning - This is the Warning level of alarm, defined in the unit and the average
selected in the Alarm Settings. An automatic setting is also possible, if a Baseline
spectrum is defined.
Danger - This is the Danger level of alarm, defined in the unit and the average
selected in the Alarm Settings. An automatic setting is also possible, if a Baseline
spectrum is defined.

Active - If active is set to YES, the band can be shown in "Quick View"” or in "Band
View". If the setting is NO, the band is only defined, but it cannot be shown.

In the Band definition window, a series of buttons are available in editing time:
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Delete - Use this action to delete the selected portion from the table.

Copy - Copy all table contents in the Clipboard. Later, you can Paste the table
contents to another Direction in Tree.

Paste - If is enabled, you can Paste the table contents previously copied.

Copy to all - Copy the contents of the table definition and apply the contents to
all Directions from the selected Point.

(& M| (@

Alarm - Automatically applies a calculated level alarm for all the defined faults,
based on Baseline spectrum. On the same Direction a Baseline must exist,
otherwise the action fails.

Quick View x
i DEPARTMENT1 -
=g MACHINE1
e W
[+ MRed
[= Portl
= _? o
M Turatie motar
W] Turatie snec
W LF |
W RBP
W PP
W FTF
I BSF
1| BFFI
I BPFO
1 M1
1 M2
Ly M3 -

[

Save - Save the definition in the Machine Database. Always, when you have
changed an item in the table, before Exit, you must save your changes. An
automatic saving is done after Delete and Paste actions. After Copy to all
action, the band definitions from other Directions are also saved also.

Editing items in the table is very simple: Move the cursor into the cell where you intend
to change something. Just type directly the new value. If a combo box appears, use the
up and down arrows to select the proper item and press Enter to complete. If the cell is
a direct editing field, just type the numbers or letters.

To complete, press the Enter key. You can also use the mouse, just clicking in the cell

you intend to edit. Once you click the mouse into another cell, the previous cell editing
mode ends.
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14.4.2 Recommendation for Band definition

A large number of bands can be added in the Database. Some of them can be useful, but
some of them not. Follow the rules described here, to save your time and to add more
functionality in your software.

e Add bands for Shaft Speed and also for 2 x Shaft Speed and 3 x Shaft Speed. The
best Gap setting is the spectrum resolution, but not less than 1 Hz. Band Type must
be set to Calculated.

¢ Add a band to Line frequency and to 2 x Line Frequency (if you have an
asynchronous electrical motor). The best Gap resolution must be set as above. Band
Type must be set to Defined.

e Add Belt fault, if the assembly has a belt. The best Gap setting is 2 x spectrum
resolution. Band Type must be set to Calculated.

e Add Multiple for motor fan blade and also for pump blade. The best Gap is 2 X
spectrum resolution. Band Type must be set to Calculated.

e Add bearing fault frequencies, if you have roll bearings. Band Type- Calculated.

¢ Add a fixed 0 to 5 Hz band frequency. Band type - Defined.

Usually, the above mentioned bands are required during the diagnosis procedure.
More bands can be added for special machines or for specific purposes.

14.4.3 Showing Band in Quick View Mode

The bands can be shown in Quick View or in Band View:

view Setiing Repart| 1N the Quick View, select a Direction and extend the tree. All
] _ defined bands will appear in the tree.
Selection The Trend Plot will be shown in the right side (for the selected
" 5K Machine plots band).
B cuick view The Spectrum Plot will be shown below.
Lisk Yiew
Pl In the spectrum the selected band will be clearly marked. If the band
E has also an alarm defined, the band will be tri-colour, showing the
T Graph Yiew Warning and Danger levels.
Spectrum =
[t i | 7
1.00 Jmnmis AMS [Fieed] Thursday, April 28, 2005 14:00:01 Overall = 0.3412 mm/s AMS
0.75 4 EI
) ] [18.54184) Hz - |0.2078) mmiy Lt
025 Joebendeecbcdo b LB LR
: | Il; Lk/\l |
000 Pt b L TR N L Ll M
oo 38 ih 13 150 188 225 26.3 300 338 IFhA
13 1 94 131 169 206 R 281 18 356
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NOTE: In the spectrum, the alarm levels are shown only in reference purpose.
Remember that the alarm levels are for the Bands and not for the peak. Always,

the Band alarm limits will be higher than peak height, because the band value is
an average of all the band peaks. Only if the band contains a single peak, the
alarm level will be valid also for peak.

NOTE: If the Gap value is zero, a single line will mark the Band.

A Band report is available from the menu in the trend window and the spectrum report
from the pop-up menu for the spectrum plot.

14.4.4 Showing Band in Band View Mode

Showing bands in Band View is very similar with showing bands in the Quick View mode.
In the left tree only the Database hierarchy up to Point level appears. Once a Point is
selected, in the right side appears a list showing Total values for all Directions and also
the bands values.

The items have coloured icons to indicate the band alarm status. Magenta colour denotes
that the Warning and Danger limits are zero (no alarm set).

Latest measurements - DEPARTMENT1/MACHINEL /Point1 k|
Direction/Band Name |  Date | FregHz)| Vae] Ut | W] D| al
o 4/28/2005 (ALL) 0941 mm/sRMS 280 450
k) [T uratie: rrotor] 4/28/2005 1654+05 0365 mm/s AMS 047 063
WL [T uratie snec] 4/28/2005 080+05 0000 mmds AMS 000 000
] 1LF] - 5000+05 0003 mm/s RMS 007 010

I [REP] 2000+¢05 0005  mm/s AMS 002 003
&I[pp} 9 +05 0004  mms AMS 3.00 5.00
Wi FTF) B+05 0023 mmis RMS 008 010
i (BSF) : ET18405 0011 mm/s RMS 003 004
IiLs| BPFI] 4/28/2005  19476+05 0007 mm/s RMS 002 003
| (BPFO] 4282006  141.74+05 0004  mm/s RMS 002 003
Iy 1) 4/28/2005 1654405 0365 mm/s AMS 047 063
iy M2) 4/28/2005 331105 0034 mm/sRMS 004 005
W) 4/28/2005 4885405 0101  mm/s RMS 010 020
iy 4] 4/28/2005 638105 0015  mm/sRMS 003 004

In the List, a pop-up menu is available:

v iarid

=] Shaw speckrum

E Show trend

{1 Show nokepad

=fl Show machine pickure
ﬂ Shiowe machine description

'E') Repart

Using this menu, you can display the whole spectrum or the band trend.
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This feature is not the same as in Quick View. Each plot required in the Pop-up menu
above is displayed for the selected item from the table. The plots do not reflect the
selection changes and must be closed manually.

You may copy the relevant plots in the Notepad or in MS Word, Spectrum also to MS
Excel. For MS Word and Excel there are buttons to be pressed. If you want to copy a
plot to the Notepad, select trend plot, press CTRL+C, open the Notepad and press

CTRL+V or select paste from the mouse right button pop-up menu.

A Band Report is available to be shown in Print Preview or to be inserted in a MS Word

document.

If you intend to re-arrange the Band View window, just select from the CXSpectra™

main menu the Windows/Arrange Band View option.

In the following simple database, 4 bands are defined for each Direction as follows:

[ Narrow Band Setting - Department #1,/Machine #1,/Point & |
|Type Band name Frequency Walue(Hz) |Multi|:u|3.-| GapiHz) |'-.-'u'ar |Dan |F'.|:ti\-'e

1 Calculated Bandi RefRPM 0,00 2,000 1.0 2,00 3.00 Yes
_2 = 0.0a 0,000 0.0 o0.00 D.DDIM "I
_3 = 0,04 0,000 0.0 0,00 0,00 MNao
_4 - 0.0a 0,000 0.0 0,00 0,00 Mo
_5 = 0.0a 0,000 0.0 0,00 0,00 MNao
_6 = Q.00 0,000 0.0 0,00 0,00 MNao
_? = 0.0a 0,000 0.0 0,00 0,00 MNao
_8 = 0.0a 0,000 0.0 0,00 0,00 Mo
E = 0,00 0,000 0.0 0,00 0,00 Mo
Alarm unit: mmysec RMS

o Ctrl4+Enter - Edit Cell ;
g I:D % | ﬂ @ | Enter - Save and Exit from Cell Edit Mode E ﬁ
Escape - Exit from Cell Edik Mode, don't save

LI l]x

¢ A narrow band for the Primary RPM (17.4 Hz £ 1 Hz)
e A narrow band for the Secondary RPM (24.71 Hz £ 1 Hz)

¢ A wide band alarm covering the range of 290 Hz + 50 Hz

¢ A wide band alarm covering the range of 190 Hz + 50 Hz.

Alarm settings for the bands are automatically calculated from the Baseline.
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o ity T T T T T T
ST LA AT ATV AT AN LRSI LN ALY
0003 MBI 0} ARNECH MO 300 AN TORAT AN LEONAAM LN A 0008 A 17005 A

500 Nl 50 (o] e BRI 00D — o3 Qv = )TN mads R

anl |

000 40N L~ el b .

0n ?0 oo .o o Joe 000 oo 00 00 o o "o oo %00 oo ™o o2 L) WL wao  0w0e

IR enotx [T 000 sy om iy OSpact S MDmmoTL B3] AMo acoms ¢ o e PP Sy

Open Quick View and extend the tree up to bands level. Select any band you want to.
In the right side, the trend plot will be changed to show the trend for the selected band.
Also in the spectrum plot, the band will be marked.

Notice that to display the normal Quick View style, just not extend the Direction item.
Now, you can move the cursor in the trend and the spectrum plot will be refreshed. Any
time you move the cursor, the peak found in the spectrum plot is slightly moved, but a
peak is always correctly found. The wide bands cover a 200 Hz range, above the
Secondary RPM frequency.

Now you can return to Database Edit and add more band definitions for all the major
faults detected.
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14.4.5 Band Alarm in tree

When you update the alarms in the Database (Command Update Alarm Status in
Database menu), the following attention message will appear:

Update alarm status x|
' Now you have two options:
® | Update also the Band alarm? * To press NO and the bands alarm
“‘-"4/ This action can take a very longtime | won't be updated in the database tree
* To press YES and the bands alarm

Mo won't also be included in the database tree.

If the database is large and many bands alarm are defined, the above action can take
minutes. You also must consider the following aspects:

* The alarm in tree (coloured icons) is a good indication for you that something
wrong was happened with your machine. In fact, this is the first information
regarding machines running conditions.

* If you also add alarms, the band alarm and many band alarms are defined for the
machine, the probability to obtain a “coloured” icon for the machine is very high.
In most of the cases, the machines alarm will be in “red” status.

Let’s have a look:

Quick Yiew
e BandTest In the machine tree, the MACHINE 1 is in Danger
=Py DEPARTMENT1 condition: . .

[ Because the point P4 is in Danger alarm, also the MACHINE

1 and DEPARTMENT 1 are in Danger alarm. If you expand
the tree more, you can see that the problem isn’t the total
value of the point P4, but the “Secondary” band, because the
total value of the vibration in point P4 is below the Warning
limit.

NOTE: Showing band alarm in tree can create confusion, so it's always your
decision if the band alarms will be added or not to the database alarm update.

[ 4
BandTest HO D WR
=M DEPARTMENT sm NG
= b MACHINE 1 ;
#——gp P1 375 4
7 P2 1 C\_/"\D_/
) P3 s ‘,W
= P4
e—%H =
| Primary -
| Seconday
MWdﬂ ”"’_:1'_“_;_ Y PP P AL SO 7T S SR
: 10,03 2005 24,05 2005 22 07.2005 04.10 2005 2602 2006 27,04 2005 05,07.2005 2609 2006
L’JJ Wde2 152331 163350 08:22)9 1&3021 0895325 162848 11:.0840 10:2707
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14.5 List view

Using List View, you can see the alarm status for all Machine Points in a single list,

without the bands alarm included.

List View never includes the bands alarm.

List Yiew - Database tree

Z22) Demox
- ﬂh Department #1

I:i Machine 1
i:i Machine 1
I:i Machine 1
I:i Machine 1
ﬂh Department #2
ﬂh Department #3
ﬂh Department #4

Date A
H-iLatESt rmeasurements
i 121271500
B 12/26/1999
i 12/25/1999
e 12724/1999

gf12/22/1000
B 12/21/1000
B 12/20/1000
i 1271971500
B 12/18/1999
Bd12/17/1999
B 12716/1999
e 12/15/1000
B 12/14/1000
B 12713/1990
B12/12/1000
B 1271171590
H-:i 12/10/1999

(£

Latest measurements

MEN 0 Mm
Foints | Date | Waue|l Um | wH| DH| ww0| DLCA
I Pairit #1/ ertical 12/271995 370 mmdz RMS 6.30 11.00 [mane] [rione
@ Pairt #1.4 ertical 12/2711995 0.200 gBC 1.00 200 [rome] [mone
oint #1/H it 127 000 AMm3 ~mfs AMS 6.30 11.00 [rome] [mone
&3 Poirt #1/Horizor: [l ¥ &id gbC 1.00 200 [ronel  [none
=% Point #1/4uaal Shaw spectrum miz RS 6.30 11.00 [rore] [mone
ﬁ Poirit #1/8uaal Show trend gBC 1.00 200 [nane] [none
=5 Poirt #2/V ertical Show Waterfall Show Waterfall /s BMS 6.30 11.00 [nane] [none
@ Pairt #2M edtical Show notepad gBC 1.00 200 [rane) [rone
g Euﬁnt :g:miznﬂh‘ Show maching picture TJSBEMS fgg 11233 Emne} :r'u:vrle
airit atizontd ) . g . ) rare Find
=8 Point #2/Asal ) show machine description in/s AMS 630 1100 [nonel  [none
& Pairt #2/803al i gBC 1.00 2.00 (nane] [rione
=¥ Poirt #3M ertical 124271995 7054 mm/z RMS 6.30 11.00 [marE] (e
@ Pairt #3M entical 124271995 0.210 gBC 1.00 200 [rome] [mone
% Point #3/Horizontal 124271995 3800 mmds RMS 6.30 11.00 [rome] [mone
@ Paint #3/Horizontal 124271993 0122 gbBC 1.00 200 [ratiz] [mone
= Pkt #2000 124271999 4 RAN mms BMS R 3N 110N [ it Trrme
< >

In the List View the following items are displayed:
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Total vibration values
Total BE

Total Envelope values
Manual entry point
mV Measurements

15 CXSpectra™ Reports

The following pre-defined reports are included in the CXSpectra™ software:

¢ Job Report

e Total Value Report

e Machine history Report

e Machine description Report
¢ Excel Quick Report

e Transfer Report

e Unmeasured Machine Report
e Diagnosis Report

e Balancing Report.

Most of them can be user customized by the user.

Any report can be send to a text editor for more changes.

15.1 Job Report

The Job Report contains the last notes made by you for the selected machines. This
report is dedicated to the maintenance team.

& Job Report design iﬁi‘:ﬂ;ﬂ'ﬁfre
DemoCy Calmctad rmadhines ﬂl"-’lachne from the list
- i Department #1 i DemoCX\Department li'l.l'ﬂe;:ly;'/.
- 4
B4 Machine #1 b DemoCx\Department #1\Mackine #2
3 4
B Machine 22 i DemoCiDepartment #1{Machine #3
4
Bl Machine 23 g DemoC i\ Department &1 Machine #4
&
By Department 22
b Department &3
fhy Department #4 < »
B0 T _'#\:!
Headar By Preview Cancal

The notes are a consequence of the diagnosis process, using the measurements unloaded
from the data-collectors.

First, select the machines from the hierarchy tree. Just double-click on each machine or
drag and drop the machines in the selected machine list. You can remove some machines
from this list, by double-clicking the mouse. Now, if you use the software for the first
time, you must customize the header and the body of this report.
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To edit the header press the Header button. A specific window will appear.

In the pop-up menu (activated with a right-mouse click) you have some reserved words,
all included in square brackets. These words will be replaced in the final report, in
accordance with the actual contents of the database. In the Job Report Header you can
add the following items:

[ﬂ [Dake] - Date
@ [Time] - Tirme

[Date] - Current date
[Time] - Current time
[DBas] - Active Database name

{3 [DBas] - Database name

You can preview a sample of the header pressing the Preview button from the toolbar.

The latest contents of the header will be automatically saved for a later usage. If you
want to have more than one type of header, save the contents in a file! That’s how you
can customize as many header types as you want.

Next time, you can restore the contents of the header from the saved file. Pressing the
Picture button from the toolbar, you can include a picture in your header (e.g. company
logo). The Header Edit Window shows the header at 1:1 scale, depending on your
printer settings.

In a very similar manner you can customize the body. Press Body.

In the pop-up menu (activated with a right-mouse click) you have some reserved words,
all included in square brackets. These reserved words will be replaced in the final report,
according to the actual contents of the database. In the Job Report Body you can add
the following items:

[MPic] - Machine picture, defined in the Database Edit
[Note] - Contents of the last Notepad contents

% [Mham] - Machine name [MPar] - Department name
% [MPic] - Machine picture [MNam] - Machine name o
¢® [MDes] - Machine description [MDes] - Machine short description

[Ndat] - Last Notepad entry date

& [1Par] - Machine plant [DBAs] - Active Database name

@- [Make] - Moke conkent
(| [MDat] - Motepad date

Before printing, you can edit the contents of the notes. Use Notepad button, but first
select the desired machine from the Selected machine list.
Finally press the Print button and the Report Preview window will be activated.

See Report Preview for more details.
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15.2 Total Value Report

The Total Value Report is similar with the Job Report, but also contains a table with
the Total Value for every machine:

| Total value Report design [E

DemoiZx Selected machines
- ity Depar}:ment #1 iefi DemoC\Department #1YMachine #1
l:i Machine #1 b DemoC Department #1yMachine #2
i’ﬁ Machine #2 H-iDemu:uCX'l,Department #1\Machine #3
E ¥ Machine #3

aC B &
2.4 Machine #4
ﬂh Deparkrment #2
ﬂh Deparkrment #3

ﬂh Department #4 £ | 3
[ Include machine picture [o==j ﬁa
Header [vw Include user nokes Preview Exit

First select the machines from the hierarchy tree. Just double-click on each machine or
drag and drop the machines in the selected machine list. You can remove some machines
from this list, by double-clicking the mouse.

Type here
your Company

Type here
thename of
the Report

Preview
button

Paper size,
| depending of
the Printer

B|7|u|[= == [0 =] [eack

PmsiucM.ZleZS?mr

=

==

Company name here s
Date:[Date] Time:[Time]
History Report
for Machine:[MNam] Pa
Thisitem will be
Machine details:[MDes] - ;gglggtedatwth
U

machine name

Now, if you use the software for the first time, you must customize the header and the
body of this report.

To edit the header press the Header button.
Additionally, you can include in the report the machine picture and the user notes.

Press Preview button to visualize the report contents.
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15.3 Machine History Report

The Machine History Report contains all the notes for a selected machine.

First, select the desired machine, and decide if you want a report with the whole history
or just a partial report. Now, if you use the software for the first time, you must
customize the header and the body of this report. To edit the header press Header
button! A specific window will appear.

[~| Machine Note Report design

Demﬂ:x Machine #1
- DEF;:;ITIE 1 Machine descripkion Details

244 Machine #2 |Drive belt fan & electrical motor
2.y Machine #3
2.3 Machine #4 {+ all history

ﬁh Department #2 £ Last l_j Records

ﬂh Department #3 |

ﬂh Department #4 £ Last I__I manths

X

Cancel

]

Header Body

'i._=l

Preview

In the pop-up menu (activate with a right-mouse click) you have some reserved words,
all included in square brackets. These words will be replaced in the final report, in
accordance with the actual contents of the database.

You can preview a sample of the header just pressing the Preview button from the
toolbar. The latest contents of the header will be automatically saved for a later use. If
you want to have more than one type of headers, save the contents into a file! That's
how you can customize how many header types you want. Next time, you can restore
from the saved file the contents of the header.

Pressing the Picture button from the toolbar, you can include a picture in your header
(e.g. company logo). The Header Edit Window shows the header at a 1:1 scale,
depending on your print setting.

In a very similar manner, you can customize the body. Press Body.

Finally, press Print button and the Report Preview window will be activated.

See Report Preview for more details.
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15.4 Machine Description

The Machine Description Report contains in the body the description of the selected
machine.

[~-| Machine Description Report des... @

DernaC
= ﬂh Department #1

8
24 Machine #2
24 Machine #3
24 Machine #4

ﬂh Department #2

ﬂh Department #3

ﬂh Department #4

=

Header Presview

Cancel

5

First select the desired machine.

Now, if you use the software for the first time, you must customize the header and the
body of this report. To edit the header, just press the Header button. A specific window
will appear. In the pop-up menu (activated with a right-mouse click) you have some
reserved words, all included in square brackets. These words will be replaced in the final
report, in accordance with the actual contents of the database.

You can preview a sample of the header, by pressing the Print button from the toolbar.
The last contents of the header will be automatically saved for later use. If you want to
have more than one type of headers, save the contents of the header in a file! That's
how you can customize how many header types you want. Next time, you can restore
from the saved file the contents of the header.

Pressing the Picture button from the toolbar you can include a picture in your header
(e.g. company logo). The Header Edit Window shows the header at a 1:1 scale,
depending on your print settings.

Finally, press the Print button and the Report Preview window will be activated.
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15.5 Excel Report

This report is available only when Quick View is active.

First select the machines from the hierarchy tree. Just double-click on each machine or
drag and drop the machines in the selected machine list. You can remove some machines
from this list, by double-clicking the mouse.

Press Create button and the report will be created into an Excel spreadsheet.

im| Excel Quick Report @

DemoiZy Selected machines
My Department #1 i DemoC\Department #2\Machine #1
- il Department #2 B Democ\ Department #2\Machine #2

1 .
"Ji Mach!ne #1 H-iDemuCX'l,Department #2\Machine #3
2.4 Machine #2
M achine #3
':i Machine #4
ﬂh Department #3
ﬂh Department #4 ¥, 3
- i .
Create Cancel

Please note that Microsoft® Excel must be installed into your computer.

112



MaintTech Sweden

15.6 Transfer Report

Transfer Report can show any route transfer in the CXSpectra™ database.
From the list, select the transfer date.
Press the Print button to show the report.

The report can contain all measurements or a selection, depending on the Alarm
conditions. The alarm limits are collected from the route settings.

The specified number of the highest peaks from spectrum can also be shown.

+® Transfer Report ._ |
[Dake | Time |
_AMonday, November 23, 2010 1331
_AMonday, November 29, 2010 15328
_AMonday, December 06, 1993 12:24
jTuesday, Movember 30, 1999 09:06
_ATuesday, November 30, 1999 09:05

i+ 3l measuremenkts
" above Warning

" Above Danger Cancel

|5 j Specify number of first ordered lines in

speckrum kables
" RPM * Hz
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15.7 Unmeasured machine Report

This report can be useful to find the unmeasured machines since a specific date.

Select the date first and press the Search button. The report will be displayed in the
print preview window.

i, Unmeasured machine report

Search from
Thursday, May 02, 2013 5f2/2013 J
Mos | Departments |Machines |Latest measurements | -
1 |Department #1 Machine #1 122711999
z Machine #2 12}27}19949 i
3 Machine #3 122711999
4 Machine #4 122711999
5 | Department #2 Machine #1 122711999
& Machine #2 122711999
7 Machine #3 122711999
g Machine #4 122711999
9| Department #3 Machine #1 122711999
10 Machine #2 122711999 -
7 o]
L
-!D = j&i!
Search 16 machine(s) found Presview Cancel
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15.8 Diagnosis Report (Defect List Report)

This paragraph describes how to use the Defect List Report to perform the diagnosis.

In a machine diagnosis task, the major difficulty occurs because of the amount of
information required for a precise diagnose. The computer size is limited, so not all the
necessary spectrum plots can be simultaneously displayed in the same time. In the
spectrum plot, the fault lines can be shown, but if they are many, these can’t be usable.

il Job report

— The Baseline spectrum and the latest measurement are very
Tokal value Report

T _ useful for diagnosis also. The alarms limit set during the
Zf Machine report machine Edit also can provide valuable information. Using this
) Machine description new report, the user can access at once all the relevant

[k iariatar ranont information regarding machine condition.

fi’ Unmessured machines Diagnosis is a valuable tool to speed-up the diagnosis process.

i Disgrosis Diagnosis is available in the CXSpectra™ application
. Excel Report beginning with SP8.

Printer set . . . .
&Eh Privter setup The command is available in the Main menu, under Report
;E'i Balancing Report menu:

15.8.1 Using Machine Diagnosis

When this command is selected, the window beneath will appear:

1. From the database tree select
the machine to investigate

):' Machine Diagnosis

Machine:Machine #2

ﬂh Departrent #1
8.4 Machine 21

2.4 Machine #3
2.4 Machine 24
% Departrent #2
% Departrent #32
% Departrnent #4

4 Issue the Report in
Print Preview window

| Include Motepad contents =
" Full report % P
(o EN Repork

| B

2. Select the report
type (Full report is
recommended)

B

Cancel

3. Optionally press the
Constants button to see
the alarm level definition

The Constants window show the alarm level, for all the types of faults available in the
CXSpectra® software.
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The alarm levels are calculated using the alarm defined for Total Vibration values
(Warning and Danger limits.

In this release, the constant values can’t be adjusted by the user.

The report has several tables for each Direction:

e Total value table

¢ Fault frequency table - latest measurement

¢ Fault frequency table - baseline

¢ Highest peak value in spectrum - latest measurement
e Highest peak value in spectrum - baseline

If Baseline is not defined, the table with baseline information will not appear. It is highly

recommended to define a baseline measurement for each Direction. This can be done in
Edit command.

15.8.1.1 Total value table

M ame Last value Prev value Base Line Unit Wy HI D HI
Total 3.790 3.790 9.564 mmjs RMS 6.30 11.00
BiC 0.200 0.200 0.230 gBC 1.00 2.00

In the table above, the latest two measurement values appear together with the baseline
value. If the Envelope measurement is defined, also the Envelope magnitude will appear.
If the alarm limits are exceeded, the values appear coloured in yellow or red.

15.8.1.2 Fault frequency table - latest measurement

In the table below, the values for all defined fault frequencies are displayed.

Fault frequency can be defined in the Edit Window. The fault frequency can be

defined on the Machine, the Point or the Direction level. The shaft speed, the fist
two harmonics and the Low frequency are always shown.

If the fault frequency represents a peak in the spectrum, the value is marked with a
trusty flag. If the fault frequency is not a peak, but closed, the values are marked as not
trusty. In this last case, the displayed value, in the majority of cases, DOESN'T represent
a fault.
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Defect Mame | Bearing ¥Yalue Linikt Freq W
ShaftSpeed 14517 mmjs RM5 48.80 Hz 5.04
%2 ShaftSpeed 2.368 mmJs RMS 97.60 Hz 3.15
%3 ShaftSpeed 1.365 mmJs RM5 146.38 Hz 1.89
LOW FREQ 1.489 mmjJs RMS 3.10 Hz 0.63
LINE FREGQ 0.000 mmJfs RMS 0.00 Hz 0.63
LFX 2 1.258 mmjs RMS 100.00 Hz 0.63
BEL T 0.183 mmjJs RMS 15.00 Hz 1.26
BPFI 6203 0.013 mmJfs RMS 227 50 Hz 0.32
BRFI[1] % 2 6203 0.0 mmJfs RMS 457 50 Hz 032
|BPFO(1 6203 0.051 mm/Js RMS 16227 Hz 0.32
BPFO[1] % 2 6203 0.032 mmjs RMS 322.50 Hz 0.32
BSF 6203 0.032 mmJs RMS 130.00 Hz 0.32
FTH 1] 6203 0.089 mmJs RMS 2750 Hz 0.32
BPFI[2] 1105 0.123 mmjs RMS 252.50 Hz 0.32
BPFI[Z] & 2 1105 0.027 mmJs RM5 502.50 Hz 0.32
BPFO[2] 1105 0.072 mmjs RM5 186.64 Hz 0.32
BPFO[2] % 2 1105 0.040 mm s RMS 373.82 Hz 0.32
BSF[2] 1105 0.040 mmJs RM5 11509 Hz 0.32
FTHZ] 1105 0023 mm/jsRMS 20.00 Hz 032

15.8.1.3 Fault frequency table - baseline

This table is similar with the previous, but it refers to the baseline spectrum.
A simple analysis of these tables can give a first impression regarding the faults
evaluation.

15.8.1.4 The highest peak value in spectrum - latest measurement

Frequency Yalue Unit Defect name L Warning | Danger
Change
48.80 Hz 14517 | mmjsRMS |ShaftSpesd + 96,30 5.04 g8.80
702,01 Hz 7504 | mmjsRMS |[% 6] Shaftspeed (Multiply &) + 96.30 0.84 147
244.08 Hz 7510 | mmjsRM5 |[% 5] Shaftspeed (Mulbply 5) + 96.30 1.01 1.76
97.60 Hz 2366 | mmjsRMS |¥2 Shaftspeed + 96,30 3.15 5.20
195.11 Hz 1511 | mmjsRMS |[¥ 4] ShatSpeed {Multiply 4) + 96.30 1.76 220
2.50 Hz 1.435 [ mmjs RMS + 96.30 (none) (none)
146.36 Hz 1.365 | mmj/sRMS |%3 ShaftSpeed (Multiply 3) + 96.30 1.89 3.30
9,27 Hz 0646 | mmjs RMS + 96.30 (nane) (mane)
536.62 Hz 0450 | mmjsRM5 |[% 11] Shaftspeed ¥ 96.90 0.46 0.60
24.04 Hz 0399 | mm/sRM5 |[%05] Shaftopeed +96.30 252 4.40

In this table, only the first ten fault frequencies are shown, but the change in magnitude
since the last measurement is also shown.

If a peak is not identified, the Fault name is missing. If this happens for the majority of
the highest magnitude lines, it seems that the fault frequencies are not completely

defined for that Direction. Return to Edit menu and add all the available fault frequencies
associated with the Machine.

15.8.1.5 Highest peak values in spectrum - Baseline

The table is similar to the table above, but it shows the highest magnitude peak for the
baseline spectrum.
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15.8.2 Best practice for a suitable Defect List Report

The Report contains only the existing information from the database. Lack of information

will give a poor Report:
e ————
Print button Send to Word
- button J
J. /

\\ 7
W 18 piw ENC
Page selection R-o)ltznm
button button

Follow the rules below, to produce a useful Report:

¢ Always define a baseline spectrum for each Direction

¢ Define as many fault frequencies as possible.

e Adjust the correct shaft speed in spectrum, before using this command.
Measuring the speed during data acquisition is the best practice, at least for a
single Direction. If this isn't possible, adjust manually the correct shaft speed for
a single Direction belonging to a Machine and use the Speed Tool menu to set
the proper shaft speed to all Machine Directions.

e The magnitude values are important. Even low magnitude peaks can be relevant
for the machine condition.

e Set the Total value alarms according with a well known standard. Be careful to
set other smaller limits for Vertical and Axial directions. Don’t use the same limits
for all measurement directions!

e Add your comments from the Notepad to the Report. They will be very helpful
during the diagnosis process.

e From the information provided by this Report first try to find what faults the
machine DOESN’'T have, rather than trying to detect the existing possible fault.
Eliminate, one by one, the inexistent faults and finally you will obtain a short list
with all possible faults. Now it will be easier to determine the real faults!
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15.9 Balancing Report

Report Window Help
:Li'i Job Report

T} Machine histary This command can be used to create a Balancing Certificate,
B Machine description using the Balancing Files downloaded from CXBalancer®

Instrument (.MV4 extension files). Balancing Files must exist in
the machine Database.

M Transfer report

ﬂ Un-measured machines
Q‘ Diagnosis
% Printer Setup

:}ﬂ Balancing Repart

& Balancing Report

B andT est Diate |
- Ty DEF':'-‘:FETMENH @ 10472010
X ERACHIN {2} 10/s/2010

= | =g [l % | *a

Header Eody Prink Delete Cancel

Report Header can be customized by pressing Header button.
Pressing Body button, the user can customize the report as follows:

¢ Rotor picture - Adds also the rotor picture to the Report.

e Vibration - Includes also the initial and final vibration measured during the
balancing session.

e Balancing Matrix - Includes the calculated Balancing Matrix in the Report.

e Measurement list - Includes all the Fine Balancing measurement. As default,
only the latest fine balancing is included.

e Trial Run Results - Includes the trial run details in the Report.

e User Notes - Includes also the User Notes (if exist).
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Balancing Report Options
Include in Report
[+ Rotor Picture

v Vibration

[+ Balancing Matrix
v Measurement List
Iv Trial Runs Results
v User Maotes

P 4 Xan
Cancel Sawve

From the left List the user can select the Balancing Report to be printed. When the
Print button is pressed, the Balancing Report is shown into a Preview Window. From
here, the report can be printed. When a Balancing File exists in the machine database, in
the CXSpectra® Notepad appears a new icon, in the upper-right corner.

The report can be printed also from here:

Notepad editor - DEPARTMENT 1 \MACHINEL

Fie Edit Insert Format
FH 8Qk v R BOE .
MS Shel Dig v.85 * B 1}/@ EEE

Balancing Repont

Balancing file is
available,

M 4 10/6/2010 »

See below a part of the report:
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Balancing date:10/7/2010 8:57:28 AM
[Rotor data
Rotor type: Double overhung rotor Balacing speed: 1200 RPM
Rotor mass: 200.0 Kg Service speed: 1500 RPM
Correction radius R1: 100 mm Correction radius R2: 100 mm
H =800 mm
H1 =400 mm
L =600 mm
Initial unbalance
Parameter LEFT RIGHT
Initial unbalance 29.3 Kgmm 35.1 Kgmm
Initial mass 293 gr 351 ar
Final unbalance
Parameter LEFT RIGHT
Residual unbalance 173 55 Kgm 121.85 Kgm
Residual mass 17 Kg 12Kg
Final Vibration (x1RPM) —
Vibration LEFT Vibration RIGHT
Initial 2297 82 mm/s RMS @ 358.7° |Initial 2293 26 mm/s RMS @ 358.7°
Final 2296.66 mm/s RMS @ 358.7° | Final 229411 mm/s RMS @ 358.7°

15.10 Print Preview

Before printing a Report, the contents are shown in a Print Preview window. Page
selection is used to browse between the report pages.

E/ Print preview

14

Using Zoom button you can adjust the report size on the screen.
Press the Print button to print the report.
Press Save button to save the report in a file.

Press Word button to copy the report contents in a MS Word document (the MS Word
must be installed on your computer).
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16 Updating alarms

16.1 Introduction

When the machine tree is shown, the item icons are coloured according with the current
alarms levels.

This is true only, if the latest alarms were updated recently.

The actual Alarm Status can be seen looking at the Manual Alarm Update button from
the Main Menu toolbar:

den 17 november 2008 den 17 november 2008 den 17 november 2008
1317.39 1317.39 1317.38
Last update of Alarm status | There is no change in the alarm status | Un update of the Alarm status is required |

If the button is pressed (the middle picture) the alarms are correctly shown and no
update is required.

If the button isn’t pressed (the right picture), the alarms need to be manually refreshed.
To do this, just press the Manual Alarm Update button.

Because the machine databases can be accessed at the same time from many computers
across a network, in a network environment only, might be possible that the user hasn't
been informed about the real status of alarm in the database tree.

See the schematic below. This is a typical accessing diagram for the machine database in
a network:

Third party E}FSPEdra
software \A (First instance)
Machine )
database CXSpectra
/1 (Second instance)
Third party
software
CXSpectra
I{Thi'rd instance)

Any of the users above can make some changes in the machine database adding new
measurements. There is further described how the user can set the CXSpectra™ in a
way to be always informed in time about any change in the alarm status and also how
the alarms update might be done.
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16.2 Settings alarm of CXSpectra™ application

In order to receive periodical information regarding alarm update status, the user has to
set some options in the Setting > Optional settings window.

NOTE: The alarms are not automatically updated, but just the database is

checked for new measurements.

If new measurements exist in the database, the Manual Update Alarm button will be
changed to not pressed, as it follows:

Sunday, December 23, 2007
32801 PR

IUn update of the Alarm stakus is required

If the mouse cursor is moved in the button area, the tool tip text will indicate, if the
alarm update is required or not.

If the alarm update is required, a manual update is necessary. Just press the button and
the update procedure will begin.

NOTE: For medium and large machine databases, a complete updating
procedure can take minutes. During the alarm update, the software is locked for

the user. That's why a full automatic procedure can’t be implemented.

16.3 Semiautomatic alarm update

If, for instance, in CXSpectra™ a measurement download occurs, the user can decide, if
also the alarm update must occur, when the transferring measurement is over.

¥ Manual entry transfer ﬂ

In any transfer
window a check box
| 3/24/2011 _I DemaPro is placed into the

|—12.30 fy Departmert #1 window lower side.

ﬂh Department #2
ﬂh Department #3
m Department #4

Thursday, March 24, 2011 - 12:30:00

The Manual Entry

S S sanis ot transfer window is
| 34 .4 Machine #1 shown in the left
side picture:
7 8 9 C
Update alarm box
4 5 6 CE is checked as
default.
1 2| 3 When the  Exit
2 _ button is pressed,
0 §3 an automatic alarm
WV Update alarms update will also
occur.

Sample planth T est\MewPoint
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NOTE: If any user in the network performs an alarm update procedure, all the

other users will be informed about this. The Manual Update Alarm button will
change the status to un-pressed.

17 Exchange machines

Sometimes, you will need to move or copy a machine from one database to another.
CXSpectra™ offers the possibility to move or copy machines between any two
databases.

Select Database > Machine exchange command.

i Machine exchange X

l ,
T————
IDmmfk | ¥ TEST) -
Servet/servios name: M5 Access Server/servics name: M5 Access /
Servver type: M5 Access Servier bype: M5 Access /
Database name: DemoCX Deabase nams: TEST1 :'/
l |
| B resn:
=W Department 21 v
B mactine #1
B Machne 22
M Machine #3
N Machne ¥4
Wy Cepartment 22
U Departrect #3 o
h Oepartmert 29
|
vV Indudng measurements |
" L Xn X
V' Inchadrg ako rotes Save Ok Cancel |

1. Source database

2. Move button

3. Destination database

4. Select Department (Plant)

5,6,7 Select transfer options

8. Save (move) the added machines
9. Exit button

10. Cancel button

Both databases must be registered.
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Proceed as follows:

¢ Select the source database from any registered databases(1).

e Select destination(3). The destination database must have at least one Department
(or Plant). You can’t copy a machine in an empty database. If you intend to move
the whole source database in a new destination database, first use Edit command
and create the same Departments as in the source database.

o First select the Department(4), where you intend to copy a machine.

¢ Select the machine. The MOVE button (2) will be activated. Press the button and the
machine name will be moved to the destination. The contents will not be transferred,
yet. After transferring one machine, the item in the source tree will advance to the
next machine. Press the MOVE button again, until all the machines are “*moved” into
the desired destination.

e Select the copy options (5,6,7): you can copy only the machine definition or the
measurements.

e Finally, press the SAVE (8) button. All the selected machines will be copied to the
destination. This action can take a few minutes.

Using the Exchange Machine command, you can create a single database using the
machine stored in several databases. This action can be helpful to move your databases
into another computer.

18 CXSpectra™ translation

CXSpectra™ is multi-lingual software. The entire program message is stored in
MessageCX.mdb file, a Microsoft Access database. In order to have a CXSpectra™
version in a specific language, the entire database must be translated.

| Translate CXSpecira messages [ 70X
e~ [English 4 | 1. Check vour language to translate From Endlish.
' 2 |Swedish 5 | Z. Fill bellows all empty rows with wour proper translation,
~a | 6 | 3. all changes are automatically saved on exit!
Mo Endglish Swedish Details =~
1 English Swedish Language I |
2 Yersion About
3 Test connection Add datab:
4 Connection Ok Add datab:
5 activate Add datab:
b B Database details Add datah:
7 Dpen CxSpectra database (MS Access forms Add datab:
g CxSpectra datsbase Add datab:
9 Total level alarm Alarrm Con
1 W lmwrien et AeFin ik Al e
K [ in
Search in English :
Xn

|bear Search next = SavelEt

Just select Settings > Translate command.
First select any empty text box and fill it with your language name.
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In the table, complete the item 1 with your language name (can be typed in your local
language).

Now, begin the translation. Be careful, in English all the messages are shorter than in
most of the other languages! If you don’t understand completely how to translate some
sentences, just skip the row. You can do this later.

When you finish, close the translation window. Your work will be saved in the
MessageCX.mdb file. If you update CXSpectra™ with a new Service Pack, don't worry!
The Service Pack won't delete your translation file, but will just add the newest words
or sentences (in English). Just run again the Translation software and translate the latest
messages.

Your language will appear in the translation list. Just select your language from the list
and next time, when you will start CXSpectra™ messages will be in your language.

The latest saved language is saved in CXSpectra™, as shown above.
If some messages aren’t translated, you have the possibility to make the translation
when you run the CXSpectra™.

To do this, proceed as follows:
e Locate CXSpectra on your computer (in a default installation the file will be in
C:\CXSpectra).
e Just double-click the file to be opened in Notepad.

The first part of this file is shown below:

[General]

Language=1

MessagePro=C:\CXSpectra\MessageCX.mdb

TranslateMode=0

; TranslateMode=0 Un-translated message will Dbe shown in
English

; TranslateMode=1 Un-translated message will Dbe shown as
#NoMessage = Message in English

; TranslateMode=2 Un-translated message can be edited on fly

Change TranslateMode to 2 and save the file.

Always, when you will run CXSpectra™ again and un-translated messages will be found
in the translation file, an edit window will be shown:

CXSpectra message #340

Please tranzlate the follow Englizh meszsage in your ak,
B ]

FEM Cancel

Now you have the possibility to translate on-fly the message.

126



MaintTech Sweden

Don’t use this setting when there are too many un-translated words!

The running of CXSpectra™ will be interrupted often and you will be unable to

use the software. Don’t forget to set back the TranslateMode in the
CXSpectra.ini file.

19 Route inspection code

In the Settings > Route inspection code menu you can activate the window below:

)3' Route inspection code __;f; ﬂ
Code no. |Description l=2]
b1 Ok B
2 Seal leaking
3 Big noise
4 Incorrect foundation
3 1]
a] ]
7 1]
a ]
=] 1]
10 ]
11 1]
12 ]
13 1]
14 ]
15 ] -
= K ‘
Preniew Exit:

In this table you can add up to 64 inspection codes.

When a measurement is done, you will always have the possibility to select one or more
Inspection Codes from a popup list, in the Instrument.

When the measurements will be downloaded in the machine database, in the Notepad
also the contents of the inspection code will be added.
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20Using Notepad

Notepad is always available when a plot is visible on the screen.

The Notepad can also be activated from the pop-up menus of each plot (Show notepad
command line).

The Notepad date appears in accordance to the plot date. From a trend plot, the
Notepad will appear with the cursor date.

Because the Notepad contents appear in many Reports, a proper documentation done in
the Notepad will ensure a good report also.

Nobepad editor - Department &1 Machine &1 [
o File Edit Insert Format f

[0SR o] [Bl@ BE@ Cd 8 s]|oo====} [ 2]
Haokes for machine 1

49E0 1488 FefAPM

29291 2EB B+RalRPM. 3<5acRPM
24408 257 SRalRPM

STED 243 24RelRPM, SecAPM
19511 1.55 4+<RalRPM, 2<5acRPM .
250 147 BFFOISKFE203FI<ARPM — . o
14638 1.40 I<RalRPM

EEEED 011  E¥SechPM

43932 009 S<AeiRPM

) oo T O L =

—
Iy
=

o_ | | B 12/2711999 F M I;i

. Menu bar

. Toolbar

. Insert picture

. Show all notes button
. Notepad date and time
. Edit area

aounhwWNR

The Notepad must be used to document your diagnosis process.

In the Notepad can be added:
* Any plot from the screen
* Any text using copy and paste
* Any text or rtf. external file
* Any picture (including digital camera picture).

* Any link to a file (pdf, image files, document files, etc). The source link must remain in
the same location (to be opened later).
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In the following example two links has been added in the Notepad:
e First link to a PDF files
e Second link to an image.

Motepad editor - Department #1'\Machine #1

File Edit Insert Format
Z D[Sk o~ @@ Bolw O d Bz es==E
Mates far machine 1
| |
BalancingReportie Image.jpg
wer,pdf
| IJndo Chrl+Z
Zuk Chrl+
Copy Chrl4+C
Paste Chrl+Y
Delete Dl
Open Linked Acrobat Document Object
M 4 12/27/1999 o

When you right-click onto link, in the popup menu a new item will appear (depending on
file added).

Inda Chrl+Z

You may open the file directly (or edit it):
Zut Chrl+
Copy Chri+C Popup for the second link (image file):
Paste Chrl+y
Delete Del

Package Ohbject Ackivate Contents
Edit Packange

The text can be formatted as in any standard text editor. The contents of a page can be
saved in an .rtf file type.

Notepad is page and machine oriented. Each page has its own date. The Notepad is
synchronized also with the plots. When a plot sets focus and the Notepad is visible, the
Notepad page will be automatically changed to the plot date and to the machine. If only
the point or direction of the same machine is changed in the plot, the Notepad contents
won't be affected. This means that the Notepad always has the active page for the right
date and for the active machine.

You don’t need to save explicit the Notepad contents. When the page will be

changed, the current contents are always automatically saved in the database.
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21 GraphView

If the machine database is accessible in a network, it is possible to present data in a
simple, graphical way.

A “black” protection key is required for each workstation.
To create a GraphView data presentation follow the steps:
1. Run Database > GraphView Editor.
2. The following window will appear:

P W,

[
:1,'L', GraphView Editor

Tag Design Exik |

DemolC¥
[y Cepartment &1
[l Cepartment 2
[l Cepartment 3
[y Departmert #4

DemalCx

3. Check one by one the Departments to be moved into the graphic area.
4. Move the icons in the convenient location by mouse.
5. Right-click the Department icon and a pop-up menu will be shown:

1
AEC Mame

MG Size »
,@ BackColour — ®

From the above menu you can:
e Rename the Department
e Adjust the icon size (small, medium or large)
e Select a background colour for the icon.
6. Right-click in the graphic area. The following pop-up menu will be shown:
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HiE Grid
Picture
. Line 3

From the above menu you can:
e Show-hide the grid in the graphic area
e Add a background picture
¢ Show hide lines for tags and change the lines colour.

7. You can do the following actions:

e Add a temporary grid to the graphic area.

e Select a background picture. The picture must have an approximate size

to cover all the display area. Any type of picture file is accepted.

e Add some position lines to the icons.

¢ Preview the final graphic aspect of the page.
8. Double-click on each Department icon. In the left side of the window, the
machine list will be shown. Proceed as before and add a machine. For each
Department a new graphic page will be created.
9. On each new page, double-click on each machine. In the left side of the
window the Point list will be shown. Add the points (Directions will be added also)
for each machine. For each machine a new graphic page will be created.
10. In each page you can add a background picture.
11. When vyou finish, just exit the GraphView Editor. The pages will be
automatically saved in the machine database.

Now, any computer in the network can be configured to show a graphic format of the
database.

To do this, proceed as follows:

1. Install CXSpectra™ on the computer (and the latest Service Pack). Use a
normal protection key to start CXSpectra™. Select the desired database and
close CXSpectra™. Remove the normal HASP protection key.

2. Insert in any available USB hub, a “black” protection key.

3. When the CXSpectra™ starts, instead to open the normal window, it will
show a graphical view of the database.

In GraphView mode, the user can’t change anything; the database is read-only.

If alarm limits are set, also the icons will be coloured according with the alarm levels in
the machine tree.

By clicking a Department icon, the Machine page will be shown.
By clicking a Machine icon, a Point page will be shown.

By clicking a Point icon, a special kind of QuickView will be shown.

View Setting Repork

1B selection
5 Machine plots For testing purpose you may open the GraphView from the View
i ik, Yiew menu:

List Yiew
[ Band Yigw

ﬁ Graph View
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This is what the user can see in GraphView mode:

Depadmznx Ll

On Department level

Machine &3 | Machine 84

On Machine level

Py

Vet
122 Tris0s
o || 2030

On Point level

reLs |

.
L LT
Vol | u _ u" ____

Harsons
|3 ¢ Pante) |
1200 8 2 Holizros
" o lidll
L0220 AN
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The number of workstations you can show the machine database in GraphView is

Contact MaintTech to obtain GraphView Protection Key.

133



CXSpectra” Manual

22 USB Drivers

No driver is required to connect the CXBalancer® Instrument to the computer.

When you insert the connection cable in any USB hub, the Windows Operating System
will recognize the Instrument microSD Card as a standard mass storage device and it will
publish this. For the first time, this may take 20+30 seconds. Then, the connection will
be established in 2+3 seconds.

The single condition to establish the connection is:

When you connect the USB cable to the PC and to the Instrument, the
Instrument must be started and the user must select the Communication menu.

The whole contents of the card can be viewed in the Windows Explorer, as any ordinary
Removable Device. In the PC, you can copy, delete or remove files. You can also directly
format the microSD Card, when the CXBalancer® is connected to the PC.

This is what appear when browse to the CXBalancer® memory card:

8 CXBalancer (F:) E"E”EJ
]
L]

File Edkt ‘iew Favortes Tools Help

OEarJ: - J j P, Search || Folders IEI'

Agddress | < Fi| ~| B s
Folders A
Sl d CiEalancer (F:) e "'J ""'JI """'JI ""'J ""J
) BAL BAL EMY PRICGRAM RES ROUTE
) ENY
) PROGRAM
C3 RES ,.-—JI
=) ROUTE =pr
03 sPC

# [ Control Panel

t e Shared Documents

+ | Administrabor's Documents
+ t_g My Network Places

2 Recyele Bin v
£ >

In above example, the CXBalancer® is recognized to be F:\ removable unit.
Each folder is storing specific files.

You may copy, delete or open the files.

Also you may format the Memory card, but the stored data will be lost.

In the example below, the contents of spectra files are shown:
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% SpC EEX
Iy
L}

Eile Edt ‘iew Fawvorites Tools  Help
Q Back - . - Search ||| = Folders TS
Address | I FilsPC - GD
Folders & [ [ __j _j _j
= e CxBalancer (F:) A . ﬂ . - -
) BAL SPOO0029,Cx SPO00030,... SPOD0034.... SPCO00ES.... SPCO0OGS....
£ ENY 5
) PROGRAM %
Y RES ==
) ROUTE SPCOD194....
—J SPC
# @ contrel Panel w
< >

NOTE: The card accepts in the Instrument only short name files. If long name files are

added, into CXBalancer®, these files will appear truncated.

23 Spectrum peak calculation

23.1

When a peak in the spectrum plot is between the spectrum lines, the value of peak
amplitude and its frequency must be calculated between lines.
In this addendum the calculation algorithm is described.

Introduction

23.2

Considering the spectrum line to be:

Line(0), Line(1),..... Line(i),....... Line(n).

Between two consecutive lines is a frequency gap equal with the spectrum resolution.
A peak exists, if the following condition is true:

Peak calculation between spectrum lines

Line(i -1) <= Line(i) >=Line(i+1) [1]
Considering that, the Ampl! is the peak amplitude
and Freq is the peak frequency.

There are three cases, when formula [1] is used:

Line(i)

Line(i-1) =Line(i+1)
If the above condition exists when:

Line(i+1)

CASE 1:

Line(i-1)

Ampl = \/(Line(i -1)? +Line(i)® + Line(i +1)?)

Freq =i *Resolution

e mmmmmmmmmmmmb e ]

T

This is a particular case, in practice this condition

Resolution never exists.

Fig.1 CASE 1
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i i i i i CASE 2:

i T i Line(i-1)>Line(i +1) [2]

i Line(i-1] i i

i : | | If the condition besides exists, when the peak is
| g |!:'+1* i located between Line(i) and Line(i+1).

"_45 _________________________ i_"' The frequency gap (distance between the Line(i)
; | frequency and the peak frequency) can be
| | calculated with the formula:

! ! ( TempValori (i) J
j ’ TempValori (i+1
s L deltaF = P (i+1)
Resolution DelaF 1+ TempVanrl (|) j
Fig.2 CASE 2 TempValori (i+1)
DeltaF is normalized frequency (for 1 Hz spectrum resolution).
After calculation the DeltaF value will be negative, in range (0 ..... -0.5).
CASE 3:

Line(i-1) <Line(i+1) [2]
i i i i i If the condition above exists, the peak is located

o L L . . between Line(i-1) and Line(i).
i AN . ] The frequency gap (distance between the Line(i)
! v el ! frequency and the peak frequency) can be
: BAEL) L ‘*1‘ ! ! calculated with the formula:
Lo __ ) g Lo a____]

" 1 1 i 1 1
Yy \ ( TempValori (i) j_ 5
1 r 1 1 1 . .
| ! ! ! ! TempValori (i-1
I 1 B deftaF = oMP (-1),
P | tingi+n) . TempValori (i)
B i\ TempValori (i-1)
1 [ 1 1 1

LI—I" h—h-

Resolution (] +QgltgFE) ¥ Resolution

Fig.3 FINAL RESULT

After calculation the DeltaF value will be positive, in range (0 ..... +0.5).
The calculated peak frequency in both CASE 2 and CASE 3 can be calculated as it follows:

Freq=Resolution *(i+dF) [3]

The calculated peak amplitude in both CASE 2 and 3 can be calculated with the formula:

Ampl = X/Line(i -1)? +Line(i)® +Line(i + 1)

The result is presented in the picture above:
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24 Virtual instrument

Just for training, you may use the CXSpectra™ software, even if you don‘t have a
CXBalancer® instrument, or if you want to see the screen of your CXBalancer®
instrument onto the projection screen of video-projector.

24.1 How to do a virtual CXBalancer®

Use an empty and ordinary USB Memory stick.
Copy the contents of CXBalancer® memory card into your stick root.
You must also copy the CXBalSym.exe file.

| CTIEMY

| I PROGRAM

\CTIRES

\CIROUTE

\C)5PC

Bl CxBalSyrm.exe

Into Windows File Browser name the memory stick as CXBalancer.

=) Office 2011

=) Program Fil Fu.:urmat...
[==) Program Fil Eject
e PUBLIC LUk
1) temp Copy
) WINDOWS  paste

I =p-lic-1.0.
LL DVD-RAM Drive Bkl
“e* Local Disk (E:) Properties
=R T Ealancer (1G;)
I3 EMy

I3 PROGRAM

I RES

[ ROUTE

=) spC

[} Control Panel

You just got a virtual CXBalancer®.

You can transfer a route from CxSpectra™.
CXSpectra™ will consider your stick is a CXBalancer® instrument.

Now, you can “collect data” into the route.

Start your CXBalSym.exe application directly from the stick:
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"' CX Balancer simulator v 2.1 E“E|E|
File Wiew Balancing Help

Main menu 15-06-2013 11:21

Main menu

S8 [ T Y S 0 Y L T

Use the "virtual" instrument, exactly the same you are doing with CXBalancer®.

NOTE:
You won't be able to use the mouse, but only the keypad.
To make the equivalence between the buttons of CXBalancer® and those of the virtual

instrument, just read the user manual of CXBalSym application..

Press the 8 key to see the route screen:

| CX Balancer simulator v 2.1 E”_|
File Wew Balancing Help
Route 15-06-2013 11:24

Route: SPCRange

Date/time

Change Settings Record info | Insp. code
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Press the F1 key to select the new route:

" CX Balancer simulator v 2.1 |Z||E|[z|

File Wiew Balancing Help

Now, you can simulate you are collecting vibration measurements in the virtual route and
then you download them back to the CXSpectra™ application.

Following the same procedure, you can make spectrum measurements, Envelope or

Frequency response. Then you have the possibility to download them all in the
CXSpectra™ software.
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Documentation Feedback

Any suggestions and comments for improving this Application Notes should be e-mailed
at mainttech@live.se

MaintTech Sweden uses feedback for continuous improvement of our documentation and
for future MaintTech products. We request comments be specific and include the product
name and version. We cannot provide personal responses to every message received,
but please be assured that all feedback will be given careful consideration for future
improvements to the MaintTech documentation or software.

Technical Support

Contact Details

For any problem regarding this application, feel free to contact our support team at:
mainttech@live.se

To know more about us, visit the following website:_http://www.mainttech.se/
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