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[ Disclaimer

This document has been carefully prepared and checked. No
responsibility can be assumed for inaccuracies. TPI the

right to make changes without prior notice to any products herein to
improve functionality, reliability or other design aspects. TP| does

not assume any liability out of the use of any product described herein;
neither does it convey any licence under its patent rights nor the rights
of others. TPI products are not authorised for use as components

in life support services or systems. TPI should be informed of any
such intended use to determine suitability of the products.

Copyright © 2010 TPI
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[ Licence Agreement

(c) TPI1 2001 ALL RIGHTS RESERVED

LICENCE AGREEMENT FOR C-CUBED SOFTWARE - Pocket VibrA Pro

IMPORTANT PLEASE READ:

This licence agreement is a legal agreement between TPI and you. Byopening the sealed package containing the
software programs that accompany this licence agreement ("the Software") and/or using the Software you are
agreeing to be bound by the terms of the licence agreement.

1 Licence

1.1 Copyright, trade marks and other intellectual property rights in the Software together with any firmware sup-
plied with it, and any accompanying documentation, whether in printed or machine readable form, belong to TPI
and its licensors. You shall acquire no rights in the Software, firmware or documentation except as expressly pro-
vided in this licence agreement.

1.2 CTPI-Cubed grants you the right to install and use the Software in the manner set out in the documentation
and on the terms set out below:

2 General Restrictions

2.1 Installation and Use

You may load store and run one copy of the Software on one Personal Computer and/or associated handheld
computer or PDA. You must acquire an additional licence for each additional Personal Computer and/or handheld
computer or PDA on which the Software is used or to which it is distributed.

2.2 Copying

You may make one back-up copy of the Software for internal purposes only. You may not distribute any back-up
copy to third parties. Any such copy shall in all respects be subject to the terms and conditions of this licence
agreement.

2.3 Reverse Engineering

You may not reverse engineer, decompile, or disassemble the Software except and only to the extent allowed by
any applicable law, this limitation notwithstanding.

2.4 Sale, Rental and Transfer

You may not sell, rent or lease the whole or any part of the Software. You may not assign or transfer your rights
under this licence agreement.

2.5 Support

Technical support is not provided under the terms of this licence agreement.

3 Warranty

3.1 You acknowledge that:

3.1.1 the Software is not a bespoke program prepared to meet your individual requirements;

3.1.2 it is not possible to produce the Software to be error-free;

3.1.3 the Software cannot be tested in advance in every possible operating combination, application or environ-
ment.

3.2 Warranty

3.2.1 TPI warrants that the CD-ROM disk on which the Software is recorded will be free from defects in material
and workmanship in normal use for a period of ninety (90) days from the date of delivery to you. If the CD-ROM
disk is damaged or faulty TPI shall replace it free of charge and this shall be your sole remedy for breach of war-
ranty.

3.2.2 TPI does not warrant that the use of the Software will meet your individual requirements or that the operation
of the Software (including where in machine-readable form accompanying documentation) will be uninterrupted or
error-free.

4 TPI Liability

4.1 Subject to the limited warranty at clause 3, the Software and any accompanying documentation is supplied AS
IS without warranties conditions or terms express or implied statutory or otherwise.

4.2 TPI shall not be liable to you for any loss or damage whatsoever or howsoever caused

arising directly or indirectly in connection with this licence agreement or your use of the Software,

except to the extent to which it is unlawful to exclude such liability under the applicable law.

4.3 Notwithstanding the generality of the preceding paragraphs, TPI expressly excludes liability for any indirect,
special, incidental or consequential loss or damage which may arise in respect of the Software and any firmware
supplied with it, its use or in respect of equipment or property, or for loss of profit, business, revenue, goodwill or
anticipated savings.

4.4 In the event that any exclusion contained in this licence agreement shall be held to be invalid for any reason
and TPI becomes liable for loss or damage that it may otherwise have been lawful to limit, such liability shall be
limited to the price paid for the product.

5 Termination

If you breach any of the terms and conditions contained in this licence agreement, TPl may terminate the licence
agreement without notice. In such event you shall destroy the Software and any accompanying documentation.
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1 OVERVIEW

9020 Pro & 9040 Ultra are high specification vibration monitoring and
analysis tool based on an extremely rugged (IP67) Pocket PC.

The system allows easy user selectable display of vibration signals, and
automatically performs vibration analysis functions to help diagnose
faults such as unbalance, misalignment, looseness, bearing quality etc.
Readings are stored in a database that automatically synchronises with
a PC for display and trending of asset data (e.g. pumps, motors, fans
and bearings) using the supplied C-Trend™ software.

The system is designed to enable a user to take vibration measurements
from assets using 9020 Pro & 9040 Ultra and trend these as a series of
graph plots on C-Trend™. Additionally other asset data can be entered
into the 9020 Pro & 9040 Ultra unit and subsequently trended (e.g. tem-
peratures, acoustic emission values etc). Alarms can be set on any of
the trended values and C-Trend™ has built in bearing diagnostic capabil-
ities allowing bearing condition to be easily monitored

The system fully supports the management of asset monitoring and facil-
itates the downloading of measurement “routes” to the 9020 Pro & 9040
Ultra unit so that a user can easily take a series of readings from any
group of assets. Whenever the 9020 Pro & 9040 Ultra unit is “docked”
with a PC, these measurements can be automatically uploaded to C-
Trend™ for display and report generation.

All asset data, including vibration readings and other user entered data,
are held in a shared database and hence the functions for setting up
asset measurement points and routes and displaying readings can be
carried out using either C-Trend™ on the PC or on the 9020 Pro & 9040
Ultra unit.

C-Trend™ can also be used to automatically generate reports as user

editable Microsoft Word™ documents with embedded Excel™ graphs that
can be clicked on and edited within the report.
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The basic 9020 Pro & 9040 Ultra system comprises the following com-
ponents:
* Rugged IP67 Pocket PC
o Including USB docking cradle, battery charger, software and
accessories.
» Compact Flash Type 2 accelerometer interface card (fitted inside
Pocket PC) and IP67 connector in extended end cap.
* TPI “smart” accelerometer and 1.5 metre connecting cable.
+ Soft (IP67) Carrying Case.
* Installation software program on CD that installs:
0 9020 Pro & 9040 Ultra Pro for running on the Pocket PC.
o C-Trend™ for running on a PC.

As an alternatively Ultra can be supplied, which in addition to the TPI
“smart” accelerometer and 1.5 metre connecting cable also includes a
constant current accelerometer interface head and a standard BNC con-
nector adaptor for use with constant current accelerometers.

The 9040 Ultra interface head generates a +20V, 2mA constant current
power supply for powering the accelerometers. This option is intended
for use where a customer has existing preinstalled constant current
accelerometers.

Multi-way switch boxes are also available for use with pre-installed
accelerometers to facilitate the taking of readings from a group of
sensors. The 9040 Ultra unit simply connects to the switch box via a
short lead and each channel can then be read in turn.
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1.1 Getting started

The 9020 Pro & 9040 Ultra unit comes with the PocketVibrA software
preinstalled. C-Trend will need to be installed on your desktop or laptop
PC using the CD supplied. This is done simply by inserting the CD into
your computer and following the instructions.

Alternatively the installation program can be downloaded from the
PocketVibrA website and run on your PC.

http://www.pocketvibra.com/download/PocketVibrAPro

http://www.pocketvibra.com/download/PocketVibrAUltra

If you are re-installing the software (to upgrade to a newer version for
example) the previous version will need to be removed prior to the new
version being installed. This happens automatically and you will be
prompted with a message asking if you wish to completely remove the
application. You should answer ‘yes’ to this question to install the new
version (see Section 3.2).

After installing C-Trend, the first thing you should do is to make sure you
have the latest version of Microsoft ActiveSync™ installed on your PC
or laptop computer. This program is used to allow the PC to connect to
the 9020 Pro & 9040 Ultra unit over the supplied USB cable or via the
docking cradle. This is in order to be able to upload and download data
to and from the PocketVibrA unit.

If you do not already have ActiveSync™ on your PC it can be
downloaded free of charge from Microsoft's website:

http://www.microsoft.com/windowsmobile/en-us/help/synchronize/activesync-download.mspx
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1.2 Power switch

Powering the 9020 Pro & 9040 Ultra unit on and off is done by briefly
pressing the power (on/off) button for less than one second.

A one second press of the on/off button is used to turn the display
backlight on or off.

A slightly longer than one second press of the on/off button will bring up
the reset screen which also allows other modes to be selected such as
screen cleaning or alignment, changing battery etc.

N.B. if it is ever necessary to reset the PocketVibrA Pocket PC (if it
won’t power on for example) this can be achieved simply by hold-
ing down the on/off button for approximately 5 seconds. After dis-
playing a 5 second countdown the Pocket PC will give an audible

double “bleep” and reset. No data or programs will have been lost.

Resetting the Pocket PC is not something that should need doing very

often but may be required if, for example, the battery has been allowed
to fully discharge whilst a program was still running.
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1.3 Training

This user guide will explain in detail how to operate the equipment
but the simplest way to get started is to visit the website at
www.pocketvibra.com where you can view a selection of short training
videos.

The following videos are all available on the website:

1. Using C-Trend
» Basic C-Trend usage video, creating sites and assets in Asset Manager,

downloading data.

2. Using C-Trend to interpret readings
* Interpreting vibration data and alarms. ISO readings, bearing condition, vibration
analysis, trend lines, harmonic cursors, waterfall diagrams, trending of other
parameters (e.g. temperatures, comments etc).

3. Taking readings with the PocketVibrA portable data collector
» How to drive PocketVibrA, view data and save readings to the PC.

On-site training

9020 Pro & 9040 Ultra are so intuitive it really doesn't take long to work
out how to use it, although we do offer training on system usage and
vibration analysis.

Training typically consists of one day on how to use the equipment to
take measurements and monitor machine condition. A further day’s
training can also be provided on how to interpret vibration data to
diagnose specific faults. Training can be based at the customer’s site
or any location to suit.

BINDT VA Level 1 Courses

Additionally TPI can arrange for customers to receive certificated
Vibration Analysis training to Levels 1, 2 or 3.

The level 1 course is typically of 3 days duration and is followed by an
examination to obtain the certificate.
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| 1 OVERVIEW

2.1 Setup
The hardware will come fully configured with the 9020 Pro & 9040 Ultra
software already installed.

You will need to install C-Trend on your PC as described in the previous
section.

2.2 Power Supply
The 9020 Pro & 9040 Ultra unit should always have a suitably charged
battery prior to use.

N.B. It is recommended that the unit is charged fully prior
to first use.

2.3 Sensor connection
The supplied TPI “smart” accelerometer is simply plugged into the
rugged IP67 10 way connector on the top of the PocketVibrA unit.

If using a constant current accelerometer it can be plugged into the top
of a 9020 Pro & 9040 Ultra Ultra unit using the BNC connector adaptor
cable (C307-207).

N.B. this will not work with PocketVibrA Pro units as they do not
support the use of other accelerometers.

2.4 Sensor selection

9040 Ultra is suitable for use with the TPI range of ‘smart’ accelerome-
ters, or for use with suitable constant current accelerometers if using the
constant current supply in a 9040 Ultra via the BNC adaptor cable. The
use of any other sensor combination may cause the unit to malfunction
and invalidate the guarantee.

2.5 Service

The 9020 Pro & 9040 Ultra system contains no user serviceable parts. In
the unlikely case of malfunction, please return the complete unit to your
supplier for repair.
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| 3 Software - General

3.1 Installation

Simply run the PocketVibrA install program from the CD supplied
on a laptop or desktop PC. C-Trend™ will then be installed on that
PC and can subsequently be found on the PC’s start menu under
Start, All Programs, TPI Ltd.

The PocketVibrA program comes pre-installed on the PocketVibrA unit
and can be found on the Programs menu of the PocketVibrA unit.
PocketVibrA can be configured to auto-start whenever the PocketVibrA
unit is turned on. This option can be turned on or off as explained later in
the set up (configuration) menu section.

3.2 Software Updates

TPI operates a policy of continuous product improvement and releases
free software updates for its products from time to time. If you are updat-
ing a system that has had a previously installed version of  C-Trend
and PocketVibrA, the installation program must uninstall the existing
software before the new version can be installed. You will be prompted
to check you wish to do this during the installation procedure.

N.B. When installing an update, it is important to update BOTH
C-Trend and PocketVibrA, so that they are updated with the same
version of the software. Failure to do this will lead to the two
programs failing to communicate properly.

Updating the PocketVibrA software can only be done if the
PocketVibrA unit is connected to the PC during the installation.

N.B. Software updates are designed to preserve the integrity of any
pre-existing data but it is always good practice and a sensible pre-
caution to Export, and hence make a back-up copy of, any pre-
existing data prior to performing a software update.
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4 Software — PocketVibrA Pro

4.0 Opening Menu

The opening display screen shows four
icons that allow the user to

select from the following operational
modes:

» Asset Manager (“motor” icon)

» PocketVibrA Lite (“meter” icon)

* Set-up (Configuration) menu (“gear
wheels” icon)

* Routeing (“Route 66” icon)

Asset Manager

Asset Manager (see Section 4.1) displays a tree diagram of the sites
and assets that have been downloaded onto this particular PocketVibrA
unit. It allows assets and sites to be edited (password protected) and
readings to be collected from those assets.

The Set-up menu (see Section 4.5) allows the PocketVibrA unit to be
customised in how it displays and processes readings etc.

The Route menu (see Section 4.7) allows readings to be taken from
assets in a predetermined order by following a “route” that has previous-
ly been downloaded from a PC.

PocketVibrA Lite is a simplified version of PocketVibrA that can be

used for taking vibration readings without the need to set up an asset
first. Its operation is explained in Section 4.8 of this user guide.
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4.1 Asset Manager

The asset manager screen displays a tree diagram of the sites and
assets that have been downloaded onto this particular PocketVibrA unit
ready for data collection (i.e. taking readings).

Navigation around the tree structure can
be achieved simply by touching the

screen with a stylus on a site or asset =+l Asset Manager ]
name to open it -4 demo site
pen i grinder]

+- 38 bench grinder #2

Alternatively the cursor keys on the
Pocket PC can be used to navigate
around the tree diagram and the Enter
key () can be used to open sites and
assets to give stylus-free operation.

This can be very useful when taking
measurements as it allows onehanded
use of the instrument leaving the other
hand free for accelerometer attachment.

The bottom line of the display shows a menu bar with two options that
can be selected either by touching them on the screen or by pressing
the “soft” keys (-) that are located immediately below the PocketVibrA
unit screen. These menu options are available from several of the dis-
played screens on the PocketVibrA unit and can be selected in the same
way on each screen.

In this case selecting Edit enters edit mode (see next section), whilst
Search initiates a search to see if the accelerometer that is currently
connected to the PocketVibrA unit has been “Assigned” to a specific
measurement point.

Assighment of accelerometers is explained fully in Section 4.3 of this
user guide. Search is used as a means of automatically “jumping” to the
correct measurement point in order to collect vibration data from, for
example, a fixed installation accelerometer.

In this case the PocketVibrA unit will search for the serial number of the
connected accelerometer, which is contained in a memory
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chip inside the accelerometer, and check to see if that serial number has
previously been assigned to a specific measurement point (MP). If so,
then that MP will be “opened” ready to take readings.

This feature is particularly useful when using multi-way switch boxes to
connect accelerometers to the PocketVibrA unit. The user simply switch-
es to each channel in turn and selects “Search” to take the readings.

4.1.1 Edit mode

To employ PocketVibrA in the mode for which it was specifically intend-
ed involves setting up assets with measurement points from which read-
ings can then be collected by an operator typically following a route
around the measurement points. These “assets” are contained within
“sites” on the asset manager and the setting up of this hierarchy is as
described in this section.

In order to configure the assets it is necessary to first enter Edit Mode
this is done by selecting Edit from the bottom left of the screen, either
by touching the screen or by pressing the left hand soft key (-).

Edit mode is password protected and the
screen shown opposite will appear when [ e
Edit mode is first selected to allow the -G Asset Manager ]
password to be entered. The password +-# demo site

will then be “remembered” until the
PocketVibrA program is exited and will

not need to be typed again until the pro-
gram is next used.

The default password is the word default
(in lower case) until this is changed to

something else by the user (see Section ﬂfj‘mlﬂ}]ﬂ{}lsﬂ“’f“’%p 1
4.5). capfafs dfflalhlilklI]; ][ J
shift 2 | xJ e v b nfml] J ] 2] <4
cufaal ] BROE

-

N.B. All the PocketVibrA Edit mode functions can also be carried
out on a PC using C-Trend - as explained in later sections of this
user guide.
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4.1.1.1 Site Configuration

Adding a new site on the asset manager

LN screen can achieved by holding down

= Asset M - FEiy
| Asset Manage; Add:

=4 demo site |
i+ g8 bench grinder
i+ @@ bench grinder #2

The site reference must be entered and
hence is shown in red (this also is how
the site will be displayed on the Asset
Manager screen). An optional additional
site name can also be added. Once it
has been created, by clicking on the
Create button, the Site Reference will
appear on the asset manager screen.
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the stylus on the words Asset Manager
and then using the stylus to tap the Add
Site box when it appears. This can also
be done using the cursors and the Enter
key (~). This causes a dialogue box to
open that requests the name and identity
of the site (see screenshot below). This
follows exactly the same procedure
whether it is done on the PocketVibrA
unit or in C-Trend running on a PC, as
explained later in this manual.

Site Data

Site Reference
Site Mame

Test Site
C-Cubed

13[1]2]3]4)s]s]7]8]efo]-]=
Tablqlwlelrltly_lu__l iI;Iolp [ 1
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4.1.1.2 Adding an Asset

Adding an asset to a site is achieved in a
similar manner but by holding the stylus

on the Site name.

This causes a dialogue box to appear
that also allows the user to edit or delete Vst

a site.

When an asset is added to a site it must

first be configured as follows.

Asset ID

Agzet ID: pump23
Location: production line 2

| || Exit |[ Net> ]

w3[1]2[3]4]s5]6]7[8]e]o]-][=]«
TablqlWI r ItleU_l ifo ,Ip [. 1

culaul I\I ' 'I¢ITI~—I*

Edit
Delete

The Asset ID must be entered (and
hence is shown in red). This is how the
asset will be displayed on the asset
manager screen. An optional User Asset
ID can also be entered together with a
description of the asset’s Location.

The Asset configuration can now be continued in one of two ways. One
method is to manually edit the asset as explained later in section
4.1.1.4. The other way is to utilise the Asset Wizard to automatically

configure the Asset as follows:

Clicking on Next > will bring up the Asset Wizard screen.

CBM
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4.1.1.3 Using the Asset Wizard

The Asset Wizard screen allows the user to automatically configure
assets conforming to the pre-defined types of Pump, Motor or Fan.

Asset Setup

Setup

@ User
O Pump
O Motor
O Fan

[ ] Running Speed

L]
L

|< Previous|| Exit || Next > |

i| Selecting the User option at this screen

will allow the asset to be user defined
using the same procedures as described
in section 4.1.1.4 below.

This screen also gives the user the
option to input a running speed for the
asset (by ticking the box). This can then
be entered in either Hz or RPM and both
values will update regardless of which
one is entered. The asset running speed
is used to determine the set-up of the VA
band limits (for diagnosing unbalance,
misalignment, looseness etc).

If one of the pre-defined asset set-ups is chosen (e.g. Pump, Motor or
Fan) the ISO recommended measurement points (MPs) are then auto-
matically allocated to the asset and their numbers and positions are pre-
defined. Typically there are 5 MPs per asset (horizontal and vertical on
each bearing and one axial). These can subsequently be edited and
renamed or deleted if required (seeSection 4.1.1.4).

Once the asset type has been chosen the
asset can be created by selecting Create
from the bottom right of the Asset Setup

menu screen.

If the User set-up is chosen, the MPs
must be added later as next in section

4.1.1.5.
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(O User Running Speed
® Py -
O Fan
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4.1.1.4 Editing an Asset

It is also possible to edit an Asset by selecting Edit from the drop down
menu that appears on the Asset Manager screen when the stylus is held
down on the Asset ID (asset name). This same procedure is also fol-
lowed whenever an Asset is manually created by selecting User set up
from the Asset Wizard screen.

Al The next screen following the Asset ID

Sampling Setup screen is the Sampling Setup screen
Choose (shown left). The example shown here is
[ O Standard ~ @|Advanced| the Standard setup for 9020 Pro.

Number of Lines: 3200 -

FMax (Hz): 15k ~| | By selecting Advanced the user has the
Hitihsass Eraatisne option of changing the number of lines of
Cutoft (0'>1SH2):Y resolution in the frequency spectrum, the
Deiad HighPassitia): maximum displayed frequency, the mini-

DRkIaH. SRS mum displayed frequency (high pass

frequency cut-off) and the cut-off fre-

quencies for the envelope demodulation
|< Previous| | Exit || Next > | filter

The cut-off frequencies for the envelope
demodulation filter (described later in this user guide) do not generally
need to be altered but more experienced users may have a preference
for how these should be set.

The standard setup for 9040 Ultra looks much the same as that for
PocketVibrA Pro with the exception that much higher frequency resolu-
tions are selectable (up to 51,200 lines).

The default 9040 Ultra values of 12,800 lines and Fmax of 15 kHz
(900,000 RPM) gives a default frequency resolution of approx 1.2 Hz (70
RPM). Selecting 51,200 lines gives a frequency resolution of approx 0.3
Hz (18 RPM).

It is also possible to set the minimum displayed frequency limit any-
where between 10 Hz (600 RPM) and zero. However, in order to accu-
rately read vibration signals at such low frequencies the
accelerometer must be allowed a few minutes to settle after being
placed on the measurement spot.
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The next stage in the asset configuration
process is to turn on the vibration analy-

sis (VA) bands, if they are desired. VA Setup
VA Bands/Alarms
This is first of all initiated by clicking on Running Speed:
the check box as shown in the screen [a6667 |1z [1480  |cpm
shot right.
|< Previous| | Exit || Next > |
123]1[2]3[4]5]6[7]8]e]o]-]= 4-
TabJaJwlelr] tlylu]io]p]l
capfalstdl flalhl ik 1]; JI J
shift z JxJ e v bln]m] J ] /] <
cifaa [yl DREE
VA Bands
i min:  Max | 1€ motor speed can then be entered
rstabilby in the user’s preferred choice of units as
Unbalaies previously described. The position of the
Alignment VA bands (upper and lower frequency
Looseness limits) can either be entered by the user
or, by selecting Auto, they can be set to
< Previous| | Exit |[ Next> | | the default values shown below:
1/2]3]4]5]/6]17/819]0 =|®.
fg]{jlg}[%l }[IE 1{{ Iﬂu II }E[ % 17| The band names shown opposite are the
capfalsfdffalhlilk] [; J[ J | defaults (and the reasons for their choice
shift [ z [x Je[v]bln]m[ [.[/] . . . .
calaal I\l T.111-1=] are explained later in this guide) but

these can be changed by the user if
desired.

Band 1: 10Hz (600 RPM) up to 0.75 times running speed
Band 2: 0.75 to 1.5 times running speed

Band 3: 1.5 to 2.5 times running speed

Band 4: 2.5 to 3.5 times running speed

Next the Overall Alarm levels can be configured and again, each
must be Activated (by ticking the box) if required.
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The VA band screens are then followed
by the Alarm level screens for each of the

following:

* ISO value (mm/s)

* Bearing Noise (g)

* Total RMS (mm/s and g)
» Peak Value (g)

* Crest Factor
* Demod

These can all be individually set to any

suitable alarm values.

ISO 10816-3:1998(E)

rGroup 1
large machines:
200 k't = P = 50 M

rnobars:
3Emm = H

r Group 2

medium sized machines:
15 ki = P = 300 kW

mokors:
160 rm = H = 315 mim

[ Rigid | [Flexible]

| Rigid | [Flexible|

rGroup 3

pumnps = 15 ki
radial, axial, mized Aow

extemal diver

r Group 4

pumps = 15 kW
radial, axial, rixed Aow

integratad driver

[ Rigid | [Flexible]

[ Rigid | [Flexible]

1SO Alarms

I th?J;’;) | IS0 Standardsl
Valid (mm/s):
Warning (mm/s):
Critical (mm/s):

|< Previous|| Update || Next > |

12311]{2}[3]{4]51517]{8][9][0] E 4-,

Tablql[wlelrlt ulilo

CAPJals J[d][flglhlllkllll I ]I

shift |z [x[cfvlbfn J[mJ[ I e

coJaa ] [y PEE

The ISO value is defined as the RMS
(average value) of the vibration velocity
between 10Hz and 1kHz.

These alarms levels are preset with
default values taken from I1ISO
10816-1:1995, Mechanical vibration
-- Evaluation of machine vibration by
measurements on non-rotating parts.

Selecting ISO Standards from the top right of the menu brings up the
screen shot above left, showing the different machine types that can be
selected to give the appropriate recommended ISO alarm values.

It is rare that truly rigid foundations are encountered in practice and,
unless the machine is very firmly bolted down to concrete for example,
it is usually best to choose flexible mounts when setting these alarms

levels.

CBM
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The bearing noise alarm values default to those shown in the screen
shot below, where 100 BDU (bearing damage units) corresponds to 1g
RMS of high frequency vibration (bearing noise).

4 Consequently a reading of 100 BDU is
generally regarded as being indicative of
a damaged bearing and as “a rule of

Bearing Alarms

Brg. Noise (BDU)

i thumb” it is sometimes helpful to think of

Valid (BDUY: ] f(he BDU value as a “percentage” of bear-

Warning (BDU): Ing wear.

Critical (BDU): 100 L .
This isn’t always the case however and it

is often necessary to monitor asset bear-
GGG ing noise over a period of time using C-
w2340 67820 J Trend before deciding on appropriate val-
Tablq][w}[ ][ JMM[ '][ e [p [-‘ L ues for the alarm levels.

|< Previous|| Update || Next > |

1]
+

cm[ajz F — JM[TJ[JP

The alarm levels for the other measured values (Total RMS, Peak Value,
Crest Factor and Demod) all have to be set up if they are to be used.
Again the levels to use for any particular asset can only really be deter-
mined by monitoring over time

Finally, VA band alarm levels for each of the 4 VA bands can be entered
in exactly the same way.

A more detailed discussion of diagnosing bearing condition using these
measured values can be found in Appendix 2 (Bearing Fault Diagnosis).
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4.1.1.6 Adding Measurement Points

' | PocketVibraUltr @) ¥

Once an asset has been created it is EHl Aiet ManRger (Ealk] IW
then possible to add MPs or measure- i ?"e";::f:grinder

ment points (for taking vibration read- -, left hand end

ings), Info Tags (that can give additional f}; Fight: hand enxd

i l._} temperature

information about each of the measure- L (i observation
>

ments that are taken on an asset) and i+ bench grinder #2 _
Lube and Inspection points. R Cnp 2

Add: Lube

. . . Add: Inspection

Each of these will be explained in Add: Info Tag
the following sections. —

Edit

Delete

Copy

demo site

_
Measure Point Description Entering the name of the MP will

cause it to be displayed below the
asset name on the Asset manager
[ ok | [ cancel | tree diagram, as in the example
shown here.

|Drive end bearing horiz |

2af1]2]3]4]se]7l8]ofo]-]=]«

Tab[a [wle]r] t‘IyJuJ iJolplL]1 /3 PocketVibrAUlt: %, ¥ < 18:38 |ok

CAPla|s|d|fla]h kL]l

Shift i bl nml, .0/ ] *—*_JAsset Manager (Edit) Fl
demo site

‘ bench grinder
i -, left hand end

11{ right hand end
{_ & temperature

, 7 observati
This process can then be repeated 0 b1ch g

until all the desired measurement =%
points have been entered. — Yy rive r Bearlng forte

Ct|,Ia'uJ‘,[\J IDEERE
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4.1.1.7 Adding Info Tags

Info tags can be defined as being of
either Text or Numeric type for recording
measured process values or comments
for example. The choice for each tag is
made by clicking the appropriate radio

button.

r Info Tag Description

|Temperature Celsius |

rAlarm

Activate
Valid:

Warning:

Alarm:

[=H_1 Asset Manager (Edit) Fl
—I-#4 demo site
=% bench grinder

| @[Ted
= O Numeric

Numeric info tags can have alarm levels
associated with them so that when they
are displayed they will be colour coded.

An example of how alarm levels are
defined is shown in the screen shot to
the left.

In the example shown here for Pump 22,
two info tags have been added. One is a
Numeric info tag ‘Temp deg C’ to record
temperature for example and the other a
Text info tag ‘Observations’ to allow text
to be entered by the operator to record
useful information, like the presence of
an oil leak, for example.
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-H_1 Asset Manager (Edit) WI
—1-dd, demo site

+- @ bench grinder

+- @ bench grinder #2

=@ Pump 22
", Motor NDE horiz
I 'Alu Motor DE horiz
I 'Alu Pump DE horiz
= Pump NDE vert
& Tempdeg C
; j Observations
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4.1.1.8 Adding a Lube point

A lube point is a means of monitoring the
addition of lubrication to an asset.

When a Lube point is “run” (see later) it
records the bearing noise before, during
and after lubrication and also the quantity
of lubricant (in user defined units) that
was added to the bearing. This informa-
tion can then be uploaded to C-Trend
and trended in the same way as

Lube Point ID

Marme: Lube Point 1

Type: astrol gtx v

| || Update || Next > |

123/ 1[2]3[4]5]ef7]8]o]o]-|=]«

Measurement Point readings and Info tag =

values.

Lube Point Alarms

w234l el 7z s o]olI=]«
Tab] aJw] el e el v ul ife]p Ll
cAPJals[dlflaln]i k]I ]; I ]
shift [z [x e v bl nml L. I/
cilaa] ]\ Lift]el~

It is also possible to add Info Tags
(numeric or text) to Lube points in exactly
the same way as described in section
4.1.1.7 above.

Tablqlwlel It lv I l Tk

Jo le L1

Lube points can also optionally be set up

Brg. Noise (BDU)—— | to have alarm levels based on the bear-
] Bctiuate ing noise (BDU) in the same way as MPs
valid FBDU): b | (see screen shot left) and any readings
A ORI 190 that are in alarm will be automatically
Critical {(BDU): 150 flagged up by C-Trend.

|< Previous| | Update | | Next > |

|commentsﬂ

|< Previous| | Update | |

123[1]2]3]4]s]6]7]8]o]o]-]

]
+

el sl LTl

i]o ID [:]

CtIIauI BV

Mr] 1~
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4.1.1.9 Adding an Inspection

An Inspection is basically a list of checks
to be carried out when an asset is “run”.
Inspections can be selected from a list of
various predefined inspections.
Alternatively a new inspection can be
created by editing an existing one.

- PocketVi

EH_J Asset Manager (Edit)

demo site
- @ Pump 22
"\, Motor NDE horiz
‘ ﬂu Motor DE horiz
‘ ﬂu Pump DE horiz
ﬂu Pump NDE vert
— @& Lube Point 1

Inspection Setup

Mame:

Pump Inspection

Select:

GBX Inspection
Gland-Mech Seal
MCC Inspection
Motor Inspection

Roll Inspection

I Pump Inspection

]

4 Pump Inspection
‘. Motor Check
f "(:? Temp deg C
'-IL’:-,’ Observations
+-'§® bench grinder
i+ bench grinder #2

The example screen shot to the left
shows an asset (Pump 22) that has four
MPs, one Lube point, two inspections
and two info tags.

Editing the “Pump Inspection” (as shown
in the screen shot right) shows that it
contains a list of questions and checks
that have to be carried out when the
inspection is “run”. This list can be
amended or added to create new inspec-
tions that then become part of the
“library” of inspections that the user can
subsequently choose from.

In this example a new inspection is being
created by editing the “Pump Inspection”.

PAGE 28
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Inspection Setup

Marne: Pump Inspection |

Question | Answer Type

1 Packing Leaking?  Status

2  Replace Packing?  Status

3 Defective Shields?  Status

4 Oil Leaks? Status

5 Pump Vibrating? Status

6  Notes Text+ Sta...

CBM



Edit
Exit Delete Update

Answers can contain text or numerical
values and have a status assigned to
them (OK, Warning or Critical), which
causes them to be colour coded and
flagged up by Ctrend when they are in
alarm.

Inspections are described in more detail

in section 4.2 of this user guide, under
‘running an asset”.

CBM

Editing of inspections is achieved simply
by holding a stylus on the question to be

Inspection Setup edited or by pressing the Enter key.
il it | | g brings up a dialogue box that asks
Queser [ Answer Type | | for a question to be entered and the type
1 Packing Leaking?  Status of answer to be chosen.
2  Replace Packing?  Status
3  Defective Shields?  Status
4 Oil Leaks? Status
5  Pump Vibrating? Status
6  Notes Text + Sta...
B ... B

Question

How clean is the pump room?

rAnswer Type

O Status

@ Text + Status
O Numeric + Status
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4.1.1.10 Copying and Pasting Assets

By simply holding the stylus on the appropriate site or asset under Asset
Manager, a drop down menu will appear enabling the user to Edit,
Copy, Delete or Paste a Site or Asset.

This works in exactly the same way as any other cut and paste opera-
tion and the user simply has to enter a new name for the asset or site
being pasted.

This allows the user to create assets of similar construction very
quickly and easily, simply by copying and then pasting them into
sites with different Asset ID’s.

When all desired editing functions have been completed, it is necessary
to exit from Asset Manager’s Edit mode by selecting <Back at the bot-
tom left corner of the screen before any assets can be “run” to take
readings (see next section).
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4.1.2 Running an Asset

%s | PocketVibrAUItr %y & 4< 19:38 ok

[=H_1 Asset Manager m
[é‘HT‘!:! demo site

ir
§ e
%} '.‘ Berichis Run Asset

+-'§ bench grinder #2

Running an asset (to take readings)
can be achieved by holding the
stylus on the asset name on the
screen until the drop down dialogue
box appears and then selecting
Run Asset.

This can also be done by using the
cursor arrows to scroll to the
desired asset and selecting it via
the Enter key (<) on the PV unit.

If RFID tags are being used, the PocketVibrA Unit head should be
brought in close proximity to the RFID tag (see photo below),
which will cause the unit to “beep” when it recognises the tag. This

will then “open” any measurem
the RFID tag.

ent point that has been assigned to

CBM
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4.1.2.1 Collecting vibration readings

PocketVibrAUIt: . 19:39 ok
The first screen to appear after “running” | Vib Lube | infoTag | ¥
an asset will show information about the | asset 1 Pump 22
asset such as its ID and location and Locatian:

also indicate the number of measurement

i i Motor NDE hori
points available for the asset. o Ll

The vibration measurement point num-
bers will appear in blue on the display
until a reading has been taken, as shown
left. After a reading has been taken the
MP number will turn to inverse video
(white on blue) to indicate that the read- |
ing has been taken. Assignment

Moving between measurement points is achieved by using the left or
right cursor controls or by directly clicking on the MP number on the bar
at the bottom left of the display.

Clicking on the Take Reading button will cause a message to appear to
say that PocketVibrA is busy taking the reading and calculating data.
When this process has finished the following screen will appear:

This screen shows the overall readings
for acceleration that were measured for
this measure point.

Readings are shown in different colours
depending on their status. Red indicates
an alarm, Amber a warning, Green that
the reading is Valid and Blue indicates
Brg. Noice (BDU) | gjther that the alarm levels have not been
_ configured or the reading is too low and
below the level set for a valid measure-

Total (mm, )

IS0 (mm 5)

ment.

Total (g)

PAGE 32 Copyright © 2012 Test Products International, Inc. CBM



It is possible to display a range of
different values obtained from the
captured vibration data in the four
windows on the Readings display.

These are user-selectable from a drop
down menus under each of the four
display windows. To access these
menus, simply touch the largest of the
four display windows until the display
shown opposite appears.

The choice of parameters that can be
displayed in each of the display windows
is as follows:

* ISO (mm/s)

* Bearing Noise (g)

* Total (RMS) velocity (mm/s)
* Total (RMS) acceleration (g)
» Peak acceleration (g)

* Crest Factor

Display 1 [ISO (mm/s) ~|
Display 2  [Brg. Noise (BDU) |
Display 3 |Total (mm/s) ~|

Total (g)
ISO (mm/s)
Brg. Noise (BDU)

Display 4

o]

TOaT g

Clicking on any of the tabs along the top of the display will bring up the
appropriate screen to view the data in different formats.

Selecting the VA screen for example,
shows the readings of vibration velocity
for each of the 4 bands.

These bands are set up with userdefined
names and frequency ranges in the
configuration screen.

The display opposite shows the default
names and frequency ranges based on
multiples of run speed (50Hz in this
example).

CBM

i Readingsi VA | Frequency iTime] l

Instability {(10-=35) Hz

Unbalance {35->75) Hz

Alignment {75->125) Hz

Looseness (125->175) Hz

Copyright © 2012 Test Products International, Inc.
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- Selecting Time for example will show the

i h il time waveform of the data that was col-
Readings | VA | Frequency | Time | lected (as shown in the screen shot on
the right).

0.4

It is also possible to switch between dis-
playing the reading as acceleration (g) or
velocity (mm/s) in any of the reading
screens simply by selecting the appropri-
ate units from the menu bar at the bottom
of the display. This can be done either

by tapping the screen or by using the
“soft” keys (-) located immediately below
the PocketVibrA unit screen.

Acceleration [g)
= =
= o
oo m

=
—-
=

'
=
F
o

-0,46
0.oo0 0041 0082 0123 0484 0205
time (secs)

This point is further illustrated below with an example of the Frequency
display.

Readingsl VA | Frequency iTime I In 4
1.3 006
1.5 005
1.1 0.0z
EL
£ =]
£
0.7 0.0z
0.4 001
ool 2 0,00
i SO0 1000 1500 2000 ] SO0 1000 1500 2000
Hz

{ }

It is also possible to change the ranges of the displayed axes in
any of the graphs.
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These are normally set up automatically
but this can be changed by the user to
values that enable areas of interest to be
‘zoomed’.

Another way to “zoom” the display is to
touch the screen and drag an expand-
able window over the area of the display
to be zoomed. This must be done from
the top left of the window to be zoomed.

12 112_13141516171819 ]
This will then zoom the screen to the size ?;E[lqulej thyjuj _Iojp i

of the window.

cu]au,}' 1\1 " Iilrl~—l-

“Double tapping” the display (two taps in quick succession) will return
the display to its default scale.

The final window on the readings screen
shows Demod (envelope demodulated)
signals after they have been high pass fil- | va |
tered above 2kHz, demodulated and then
low pass filtered below 600Hz.

This spectrum is a good indication of
bearing wear as it shows any low
frequency signals (e.g. bearing clicks
that have been modulated onto higher
frequencies such as bearing shell
resonances. 007

reMod

More detailed information on how to
interpret Demod data is contained in
Appendix 2.

4.1.2.2 Entering Info Tag values

Whilst taking vibration readings it is also possible to enter additional
information in the form of Info Tags. These were described previously in
the asset set up section of this user guide.
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S PocketVibrAUltr

o 45 22:10 ok

I Vib i Lube I Inspection | InfoTag |

Asset 1D
Location:

Temp deg C

Tap box ta enter walue,

1 2

of

[z

Assignment

Inputting of data will be different depend-
ing on the type of Info Tag (text or
numeric). For a Text input tag a screen
similar to that shown opposite right will
appear where the user is invited to input
the text and a status level which will then
be flagged up later in C-Trend if it is

set to Warning or Critical.

% [PocketVibrAPro @y o <4< 13:11 ok

|Wi Lube ] Inspection |W|_ lﬂ

Assat 1D Pump 22
Location:

Temp deg C

Tap box to enter walue,
=

Assignment
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Pressing the up and down cursor
keys will toggle between vibration
measurement points and the Info Tag
screen (see left)

Tapping the box in the centre of the
screen allows information to be entered
for each info tag.

Navigating between info tags is achieved
by using the left and right cursor keys or
by tapping the corresponding number

on the menu bar at the bottom left of the
display.

|Oi| leaking from gearbox

Alarms

O off O ok

(O WARNING (@) CRITICAL

] | Update | | Cancel |

;123;11,‘[2113'141516417‘[8,19‘[01- “
Tablqlee,lrJtJyJuliJon [11]

CAPla|s|d]flalhlidk]t];:]l"
Shift |z [ x| e]v]bln]|m], ]. =

/
ol sl tl il =

coJaa]  JAf

Entering Numerical info tags will bring up
a screen like that shown left, where the
numerical value entered will determine
the colour coding (green, amber or red)
depending on the alarm levels that have
been previously set up for the info tag.

CBM



4.1.2.3 Entering Lube Point readings

f} PocketVibrAPro iy & 4% 13:25 ok

Selecting the Lube tab (either by | vib || Lube  inspection | 1nfoTag | [7]
touching the tab on screen or using the Asset ID: Pup 22

up and down cursor arrows) will bring up | Lecation:
a screen like that shown right.

Gbx grease nipple

Selecting Take Reading will bring up a
screen showing the Pre-Lube bearing
noise (BDU) at the Lube point prior to
lubrication.

14:25 ok

713 | PocketVibrAPro ‘ 4':" <<

"
Assignment Search
Marne Ghy grease nipple
Type lube
Pre-Lube (BDU) | . . .
Selecting Next (either by touching the
84 screen, pressing the right hand soft key
L Post-Lube (BDU) | (-) or Enter) will “freeze” the Pre-Lube
"B || (BDU) reading and advance to display
m the Post-Lube value. Selecting Next once
e e e ey, | more will allow the user to enter the

m quantity of lubricant added.

5% | PocketVibrAPro M ¢ <2 14:39

= Previous

The amount of lubricant added is
specified in the user defined units that
were selected when the Lube point
was originally set up. squirts

_— | Update | | Cancel |

123112 |3]4]5]6|7]8)9]|0|-|=|®
Tab wilelrdt]lylulijo]p
CAP|a|s|d|flalhlilk]]];

shift [z xleclv]blnm] | . [/]
cljau] * |\ " E
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After the Lube information has been
entered and saved (either by touching

: Save on screen or by pressing the Enter
Marne Lube Point 1 key) any info tags associated with the

Type castral gt Lube point can then be entered.
Pre-Lube (B}

Post-Lube (BDU]

Lube Applied (squirts]) |

‘e | PocketVibrAPro @y &F < 14:38 ok

Alarms

O off O ok =

@ WARNING () CRITICAL

= Previous

] | Update | | Cancel |

In the example shown here on the right, |2lul2l3l4]s]e]7]s]s]o]-
a Lube info tag is being entered as text Lb’lq‘lw‘le‘l o il ul ‘[°‘[p [
plus a status code that will be flagged up
by C-Trend if it is a Warning or critical.

It
%+

After all the Lube info has been entered the Lube Point can be closed by
selecting OK. This can be done either by touching the screen where it
says “OK” or by pressing the OK key.

PAGE 38 Copyright © 2012 Test Products International, Inc. CBM



38 | PocketVibrAUItr

4 By oF 4= 22:25 ok

Azzet I Purnp 22

Laocation:

Motor Check

Assignment

Running the inspection brings up an
initial screen that gives the user the
option to indicate whether the Motor is
“OK” in which case the inspection will
terminate, or “NOT OK”, which will bring
up a list of checks to be made.

f} PocketVibrAUItr

Question
Motor OK?
Appearance?
Qil Leaks?

Temperature?

CBM

4.1.2.4 Running an Inspection

Running an inspection is achieved simply
by touching the blue box in the centre of
the screen (or by pressing the Enter key).

Individual Inspections are selected in the
same way as different vibration MPs or
Lube Points. In the example shown here
there are three inspections. The first one
is called “Motor Check”.

‘% | PocketVibrAUltr % oF 4% 22:26 ok

Duestion: m

Motor Check

Select:

NOT OK

Each question can be answered by
touching it on the screen (or by scrolling
and pressing the Enter key). This will
cause a different dialogue to open
depending on what type of question is
being answered.
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Question Status
i St
AfFE

o] oK ‘
Tg

WARNING ‘

CRITICAL |

. SKIP

Inputting text to a Text + Status question
causes the word “NOTES” on a back-
ground colour of the selected status
level. This text will be visible in C-Trend
after the data has been uploaded and
any alarms will be flagged up. In the
example shown here the text has been

set to critical (red).

PocketVibrAUItr

Question Status
Motor OK? Iw
Appearance?
Ol Leaks?
Temperature? )
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A simple Status type question brings up a
dialogue like that shown opposite left,
where the user is asked to specify which
of four possible statuses should be
assigned to the answer.

Selecting Skip causes no particular
status to be assigned to the answer.

PocketVibrAUltr @y o

Ap |sme||s of burning |

oill rAlarms
Tel | O SKIP O oK
(O WARNING (@) [CRITICAL|
| Update | | Cancel |

w3 1]2]3]4]5]6 78 afo]-[=]«
TabJawf el e efyJulidolef Ll]

CAPJa|s|d|flalhlilk]l];]"
Shift | z [ x Je|v]|b|n|m]| ,| .

AR
cofaa] ] Jelt]e]~]

In a similar manner, questions that are
Numeric + Status will display the numeri-
cal value that is entered against a back-
ground colour determined by the chosen
status value. In the example shown left, a
temperature value of 79 has been
entered and set as a warning (amber).

CBM



4.1.2.5 Viewing previously taken readings

Once taken, readings can be viewed

shot to the right.

again simply by selecting View Mieasurement Point | 1nfo Tag
Reading which re-opens the T ——
readings screens for the selected .

measurement point as described '
above. MNH Motor Non Drv Horiz
The View Reading button is only : Take

available for measurement points View | Reading

that have already been read and -

hence have their MP number il - 5
displayed in inverse (white on blue) el

as shown in the example screen

4.1.2.6 Adding a measurement point

It is also possible to add a
measurement point to an asset
whilst taking readings.

| This is achieved by selecting the
= | Add MP button on the display
which pops-up a screen that asks
for the description (name) of the
new measurement point to be
entered.

| Cancel |

View Reading
Reading

AddMP

,_.

™~
=

—
——

(S}

w
—

-~
-

=
—

o
=

~1
—

@
Py

o
—

o
=

'
1
3

This new measurement point will be
added to the asset on C-Trend at
the next synchronisation.
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4.1.2.7 Assigning an |.D. to a measurement point

By selecting Assignment from the bot-
tom menu bar (either by tapping the
screen or pressing the soft key) it is pos-
sible to give measurement points (MPs)
unique identities.

This allows MPs to be subsequently
recognised automatically, either by RFID,
scanning a barcode (using the optional
barcode scanner) or by plugging in an

accelerometer with a previously assigned |

serial number.

Assigning a barcode or RFID tag to a MP
is achieved by first of all selecting

Irement Point | Info Tag |
Ascetf I
Location:

Motor #2

MMNH Motor Non Drv Horiz

View
Reading

Assign to RFID/Barcode from the pop-up assignment menu (as shown
above), and then scanning the appropriate RFID

tag or barcode.

The serial number of the scanned RFID
tag or barcode will then be displayed and

the user will be given the option to assign

this code to the current MP (see example
on right).

N.B. In the case of an RFID tag being
assigned, the user is prompted to scan
the tag a second time to allow the soft-
ware to overwrite any data that has been
previously stored in the tag.

Once an assignment has been made, it
is possible to go straight to the assigned
measurement point from an y point in the
PocketVibrA software by simply scanning

Scan RFID/Barcode...

Serial Murnber:

|

Assign to:
Asset ID:

Paint: 1

Yes/No?

the RFID tag or barcode. This will cause the point to be opened for read-
ing. A second scan of the RFID tag or barcode will cause the reading to
be taken automatically without further operator intervention (i.e. no need

to select “take reading”).
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Assigning a Measurement Point to an

accelerometer is done in a similar man-
ner to RFID/Barcodes, only this time the |
software searches for a connected C-
Cubed ‘smart’ accelerometer and reads Serial Murnber:

C3 Accelerometer Detected... |

its serial number, (Serial Number: [ 2m306 |
284306 is shown in the example on the :
ri ht) Assign to:

gny). bsset 10

Once assigned to an accelerometer seri-
al number, MPs can be “opened” for data Ll bl
collection by selecting Search from any
of the menus where it is displayed at the
bottom right of the menu bar. | Yes/No? |

This is achieved simply by tapping Search on the menu at the bottom of
the screen or by selecting it with the soft key (-). This will case
PocketVibrA to open up the measurement point previously assigned to
the connected accelerometer ready to take a reading.

Un-assigning an RFID tag/barcode or accelerometer serial number is
achieved simply by opening the appropriate MP and then selecting
Unassign from the assignment pop-up menu.

™ | PocketVibrAPro &y o <4< 11:56 ok

4.1.3 RFID = =
Readings |W] Frequency | Tim ¥

The RFID option on 9020 Pro & 9040
Ultra is a powerful means of automatical-
ly identifying measurement points.

IS0 (mm/ s)

Simply by holding the 9020 Pro & 9040
Ultra unit next to the RFID tag the meas-
urement point will be recognised and

run-.

Brg. Noise (EDU)

Total (mm/s)

In addition it is possible to save data to
an RFID tag and this can later be viewed Total (a)
and compared against subsequent read-
ings.
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If the RFID option has been enabled on the PocketVibrA unit a green
disc will be visible in the centre of the top menu bar of the PocketVibrA
unit. The RFID button will then be displayed at the bottom left of the
screen when a reading is taken.

This button can be used to view any pre-
vious (last) reading stored on the RFID

RFID Tag (last reading)———— | tag and compare it to the current reading
150 4.9 mm, (see screen shot left).
Brg. Moise '
The option to overwrite the stored last
REe T reading with the current reading is also
Current Reading available. Selecting “Yes” will cause the
150  5.8mm/s PocketVibrA unit to prompt the user to
Brg. Noise 30.4 BDU scan thg RFID tag to allow the new data
to be written to the tag.
Diate Taken [ﬁl

Save Current Reading to RFID Tag?

N.B. For a reading to be written back to the RFID tag it is of course
necessary to hold the PocketVibrA unit head in close proximity to
the tag to allow the RFID data to be written into the tag.

4.1.4 Printing a screen

Several of the results screens (e.g. readings, time waveform, frequency
plot and VA values) give the user the option to print the screen to an
optional Bluetooth connected printer. If a screen is printable, the word
Print will be displayed at the bottom right of the screen on the menu
bar. Printing of the displayed screen is achieved simply by tapping Print
on the menu at the bottom of the screen or by selecting it with the
appropriate soft key (-).
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4.2 9020 Pro & 9040 Ultra Lite

The Meter Icon on the Main menu of
PocketVibrA opens up 9020 Pro & 9040
Ultra Lite, which functions as explained
in the PocketVibrA Lite user guide con-
tained in Appendix 2 of this guide.

When 9020 Pro & 9040 Ultra Lite is run
from within Pro or Ultra however, it con-
tains a couple of extra features.

The main one to note is that the ISO
value is now colour coded depending on
the ISO alarm settings chosen.

IS0 (mm, 5)

Total (g)

Crest Factor

Brg. Noise (BDU)

45 | PocketVibrALite @,

o 42 17:25 okl

The ISO alarm levels can be viewed and
set using the PocketVibrA Lite File Menu
as shown opposite left.

Selecting ISO Standards opens the menu

ISO (mm/s)
Valid (mm/s):
Warning (mm/s): 4.5
Critical (mm/s): 7.1

Tip: Most machines will come into the
category of flexibly mounted, unless bolt-
ed directly to a concrete floor for exam-
ple (in which case they can be consid-
ered as rigid).

CBM

shown below where the user can select
the alarm levels depending on the type,
size and mounting arrangement of the
particular machine being assessed.

=

PocketVibrALite &y
1SO 10816-3:1998(E)

217:26 ok

rGroup 1

large machires:
300 ki = P o= S0 M

mokors:

rGroup 2

rediurn zized rachines:
15 kW = Po= 300 kW

rnotars:

purnps = 15 k:
radial, axial, mired Aow

extemal driver

3B mm = H 160 mm = H = 315 mim
[ Rigid | [Flexible]||[ Rigid | [Flexible]
rGroup 3 rGroup 4

purnps = 15 kil
radial, axial, mired Aow

integrated driver

[ Rigid | [Flexible]

[ Rigid | [Flexible]

Cancel
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Selecting Sampling Setup from the file
menu will open up the screen shot left,
where the number of lines of resolution
used to display FFT plots can be chosen
from 800, 1600 or 3200 (default) lines.

FMax (Hz): 15k -

Number of Lines:  [3200 ~| || It is also possible to change Fmax from
HighpassCutoff (Hz): | 15kHz (default value) to 1kHz if higher

L-2iD ] resolution low frequency measurements
are to be made.

R |
1231 z2]3]4 s e]7[8]a]o]-
Taqu,[wl l ItIv,I _,I iJo Jp [. ] Also the high pass cut-off frequency can

be set anywhere in the range from 0 to
10 Hz to allow very low frequency meas-
urements.

1]
+

N.B. it is usually necessary to allow the accelerometer several minutes
to “settle” after it has been moved if making measurements below
about 2 Hz.

PAGE 46 Copyright © 2012 Test Products International, Inc. CBM



4.3 Set-up Menu (Configuration menu)

The set-up icon (shown as a spanner and a gear wheel on the main
menu) switches to a screen that contains a series of icons that allows
the selection and set up of various configuration parameters.

These are as follows:

Set-up Menu » Sync All (green circle icon)
* FFT set-up menu

» Config Menu (gears icon)

» Accelerometer set-up

* Units (tape measure icon)
* Bluetooth Menu

* Delete data (recycle bin)

left) to return to the main menu screen.

= ‘ There is also a back arrow icon (bottom
t

Sync All

4.3.1 Sync All

By selecting the Synchronisation icon (green circle) it is possible to force
re-synchronisation of all the data held on a PocketVibrA unit back to the
C-Trend database on a PC by forcing a ‘Sync All'. Effectively, on the
next synchronisation with C-Trend, Sync All uploads any data that is
contained in the PocketVibrA unit, including any that has already been
synchronised with a PC on a previous occasion.
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4.3.2 FFT Display

Clicking on the FFT Set-up icon brings ERTSsrup Mery
up the display shown opposite and allows
the user to select from the following

options:

* FFT display

* VA band descriptions

FFT Display allows the user to specify
the type of FFT graph to be displayed
and to turn the intelli-FFT feature on

or off.

FFT Set-up Menu

FFT Display
Select Graph

QO Bar

@ LLine|

OOn

@ Off

_
I

oK |

| Cancel |

FFT Display

FFT Display

Select Graph: This feature allows the
frequency plots to be displayed using
either a Bar graph (where individual fre-
quencies are plotted as vertical lines) or
a Line graph (where the peaks of each
frequency component are joined together
with a line).

The user should select whichever they
wish according to personal preference.
The display defaults to Bar graph.

Intelli FFT: defaults to OFF and can be used to sharpen the display of
the individual frequency peaks in the frequency plots by employing an
algorithm that avoids ‘leakage’ between the displayed frequency bins
that make up the FFT. It should be turned OFF if the user wishes to view
low level signals that are very closely spaced on the frequency axis.
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VA band descriptions: these are
the names given to the 4 vibration
analysis frequency bands that are
displayed on 9020 Pro & 9040 Ultra.
| The names can be user defined with
| terms such as instability,

| unbalance, misalignment and

|

|

Bandl |m

Band2 |Unbalance

Band3 |Alignment

looseness, (which are the default
descriptors).

Band4 |Looseness

| oK | | Cancel

wlif2]3l4fs]elz]sfo]o] -]
Tablqlwl l l ,lvl u] ikloflp- N

wheels icon) allows the user to
choose from a menu screen with
- the following functions:

e R RS
J | "C@ﬂ Language (world icon): users can
[ Auto 1 | choose the unit’'s operating
w Hﬂll "im; language from a drop down menu
d el ll | that shows the available choices.

C_} The list of available languages is
N continuously being updated and
users should contact TPI if a
desired language is not shown on
the list.

Inspections

Password edit (keys icon): allows the user to set a new password.
The default password is default (all passwords are case sensitive).

Auto Start (chequered banner icon): this feature enables the automatic
start up of 9020 Pro & 9040 Ultra when the Pocket PC is turned on. It

defaults to ON but can be set to OFF (signified by a red diagonal cross
through the icon) by the user if preferred.
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Auto Next Point: This feature enables the automatic incrementing to
the next measurement point whenever a reading is taken in 9020 Pro &
9040 Ultra . The default is that auto next point is turned on but it can be
set to OFF by the user if preferred (signified a red diagonal cross).

Inspections (magnifying glass icon): allows the user to select between
the questions in Inspections being displayed all together as a list (allow-
ing skipping of questions) or displayed individually one by one.

4.3.4 Accelerometer Set-up

The Accelerometer Set-up icon is used
to configure the sensitivity setting (mV/g)
Sak-op Menu ¥| for accelerometers.

If a TPI accelerometer is connected, the

CRR B EIRE B FIneCe: display shows the settings that are read
Serial Number: 022160 directly from the accelerometer. The sen-
sensitithy 20 Tlmelg sitivity and serial number are prepro-

grammed into all TPI accelerometers.

[ ok | | Cancel || | The current temperature of the
w3 1)203141506171812]0]-1-]+«] accelerometer is also displayed (this is
Tablqlwl Irltlvlul l Ip L11] read out of a temperatures sensor inside
dfdgdh]ilk]

the accelerometer).

However if a constant current accelerom-
eter is used, then the user must pre-set
the accelerometer sensitivity. Pre-set
sensitivities of 50mV/g or 100mV/g can
be selected by clicking the radio buttons.

@[0mvigl O 100mv/g

Alternatively other user-specified values || [ other |:| mV/g
can be typed in by checking the box
marked Other and using the keyboard
feature of the Pocket PC to enter the .
value.
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4.3.5 Units

Tapping on the Units (tape measure) ‘
icon allows the x-axis units for frequency | set-up Menu =]
plots to be changed. These can be set to : —
display in either Hertz (Hz), Cycles per [
Minute (CPM) or Revolutions per r X-Axis

Minute (RPM).

Similarly the y-axis units for velocity can
be selected to be in mm/s or inch/s and :
the number of displayed decimal points | Decimal Places _ |

for on-screen readings can be selected

(up to a maximum of 5 d.p.s).

4.3.6 Clean Up

(5\3 Are you sure you want to [
. delete?

-

Clean Up

CBM

Ol O rPM
O cpm

rY-Axis

@ mm/s () inch/s

Units

Clean Up - the clean up icon on the Set-
up menu is the recycle bin symbol
towards the bottom right of the screen.
This button can be used to delete all data
that has previously been synchronised
and hence transferred to C-Trend. This is
done to free up memory on the
PocketVibrA unit.
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4.3.7 Bluetooth Settings

The Bluetooth menu is used to enter the

LA e e Bluetooth addresses of the optional bar-

=

B R |

|:| Enable Bluetooth

Barcode Bluetooth Settings

The Bluetooth addresses can be found
printed on the devices to be connected
and are entered as 12 digit numbers, as
shown in the screen shot to the right.
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Bluetooth Menu | code scanner and printer. It is also where
the Bluetooth can be enabled or disabled

r 8 /, | (by ticking the box).

Bluetooth Menu

llrmdn Bluetooth Settings

[ ] e}

123] 1 234567 8]e]o]- =| -
T;quJw,Ie;Ir,ItJyluJ ‘IDJP [

CBM



4.4 Routeing

Selecting the “Route 66” icon from the
main menu opens up the Route
Manager, which allows the user to run
pre-determined routes that have been
set up using C-Trend.

Selecting a route (either by touching the
screen or navigating to it via cursor and
Enter key) opens up a drop down menu
that allows it to be run, continued or
deleted. This is shown in the screen shot
opposite.

£12:34 ok

 InfoTag |

Asset IDn

Motor#1

=H_1 Route Manager
=H C3 Test Site
8 Weekly Route

Delete Route

Location:

MNY Motor Non Drv Vert

Search

&

16

]2|3|4|5|ﬁ|?|3|9|1|3|[:}||

=Back i

CBM

When a route is run, the screen is slightly
different to when an asset is run. The dif-

| ference being that the there is no distinc-

tion between MPs and Info Tags and they
all appear on the menu bar at the bottom
of the screen.

In all other aspects the mode of operation
for a route is the same as when running
an asset.
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The screen shot on the right shows how
the entering of an info tag would appear
during a route.

The measurement point bar at the
bottom of the screen indicates that all
MPs prior to MP #3 have been taken as
the left arrow on the bar is shown in blue.

The right arrow on the MP bar indicates
that there are still MPs above MP #12
that have not yet been taken. This is indi-
cated by the arrow being grey in colour.

The data files generated whilst running a
route will be automatically added to the

Asset Manager screen in exactly the same way as if they were pro-
duced by “running” an asset from the Asset Manager screen. The data

Measurement Point | InfoTag

Azcet I Motor#1
Location:

Temperature

N/A

Tap box ta enter walue,

3 8|16

<:]|3|4|5|l5|?|B|9|1l]|11|12|l:>

files will be automatically named with the date and time when they were

created.
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| 5 Software — C-Trend™

The following sections of this user guide describe the operation of C-
TrendTM, the PC based trending software that comes with PocketVibrA.
Whilst the user guide describes the detailed operation of C-Trend, it is
best read after viewing the previously described short training videos
accessible via the www.pocketvibra.com website.

5.1 Screen layout and data display

The opening screen of C-Trend is shown below. The asset manager
window, showing the currently installed sites, is visible on the left hand
side. In the example below there is a site with the name “TPI”, contain-
ing assets Grinder #A and Grinder #B.

nd - Trend R )
| Comnection | Setwp | SyncSies | UpibadData | Language | Applook | Help

File

= ®CDI33 =]
= @CDE3

= ®CD7 3

@ B1 2 Extract fan chamber

# ® B1 1 Supply fan chamber

= '8 Al 4 Supply fan chamber -]
= ‘® D214

= # AL 1 Supply fan chamber

= '@ E1 4 Supply fan chamber

« @ E1 1C Supply fan chambe

# '@ D1 1 Extract fan chamber

& @ B1 3 Supply fan chamber

= @ C1 3 Extract fan chamber

& '8 B13 Extract fan chamber

= @CDT 1

# ® B1 4 Supply fan chamber

& @ D1 2 Extract fan chamber

+ '8 C1 2 Supply fan chamber

= % D2 12

= §CD122

= ®D215

= "8 Al 2 Extract fan chamber

% ‘% B1 2 Supply fan chamber

Routes !
= 4, C-Cubed AL LA

= Grindersa v U V v
™, MDH Mator Drive Horki
Y, MNV Motor Non Dry Ve
M\, MDA Motor Drive Axial
) MNH Motor Non Drv Hy
M, MDV Motor Drive Vert
~ condition
7 temperature

i ' Grinder#B

lpiRautes The new generation of condition monitoring

T4 start Bre @ "Birbox.. ey O Pocket... (% C-Tren.. EN Eo=78000R20e %\ 1518
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5.1.1 Site Status

Left clicking on the name of a site (single click of left hand mouse but-
ton), opens up a status window to the right of the asset manager window
which shows a list of the assets for that site and their current alarm sta-
tus. The alarm status is displayed in the appropriate colours for OK
(green), warning (amber) or alarm (red).

* €-Trend - Local Database
Fie | Connection | Setwp | Download) | Upload T Language | Applack | Help

= (1) Asset Manager Latest Site Status
C3 Test Site
+ d4, head testing
¥ 5 rest oite | | Asset ID Date/Time | Status
W Motor#1 | Motor#1 22/07/2009 11:20:54
o Motor#2 20/07/2009 16:39:39 0K
= "% pump23 pump23 20/07/2009 21:49:28 0K
& '3 motor#s motor#s 22/07/2009 17:31:39
Routes
-4, AB Quarry
@ #i, Unit 6

w di, Example site

= 7 2SR U et vy, 7a

-: start BemE o

Clicking on an alarm will open up the measurement point display for that
asset and show the status all its measurement points. This allows a user
to “drill down” to find out the actual cause(s) of the alarm status.
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5.1.1.1 Editing a Site

Right clicking the mouse on a site name opens a drop down window that
allows the user to edit sites exactly as described in the previous section
on the PocketVibrA software.

C”"C-Trend - Local Database
File | Connection Setup | Download) | UpleadT | Language | Applock | Help

2@ esset Manager Latest Site Status

C3 Test Site

+
+ 4, head testing

= dil, 1 [“acent 0 Date[iﬁne Status
& ® Mol Create Report or#1 22/07/2009 11:29:54
® @ Mol Exportiizard or#2 20/07/2009 16:39:39 oK
#= '8 pun Export to Remate DB p23 20/07/2009 21:49:28 oK
w % mol or#s 22/07/2009 17:31:39
Rotl Add: Asset
w4l AB Qui
o g"'t ol Tnsert
# i Examp %
Delete

# Start Be@nmEr G evite., | @mbox-.. | Ofrocket...

Other options displayed on the drop down window (e.g. create report,
export wizard etc) will be described in more detail in later sections.
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5.1.2 Asset Status

Clicking on the name of an asset will bring up a display in the right hand
window that shows all the measurement points for that asset. This window
will also display the latest alarm status for each of the vibration measure-
ment points.

Again, clicking on an alarm status will allow “drilling down” to see the source
of the alarm, by causing the appropriate graph or alarm table to be displayed.

C° C-Trend - Local Database

File Cennection Setup | Download | Upload T | Language | Applock | Help

= ([ Asset Manager Latest Asset Status
&y CHPT
& 3 C-Cubed motor#5
@ 44, Testing
i 44 head testing
= # C3 Test Site * .
= Motor#1 Name | Date/Time | Status | 150 (mm/s) | Brg. Noise (BDU) |
# W Motors2 bearing 1 vertical 22/07/2000 17:31:39 2
-l ring 1 ver 107/ 131
i bearing 2 vertical 22/07/2009 12:19:37 4
"\, bearing 1 vertical non drive end axial 22/07/2009 17:31:39 oK 2.6 1
1\, bearing 2 vertical
M, non drive end axial
7 Temperature C

|\ib Faints || Lube Foints || Inspection Points | Info Tag Foints

£ Condition
Routes
= 4 AB Quarry
= 4 Unit 6
@ M, Example site

Wstat BEDE - B ... Vo Cer. B | *0BE?000R 0t PE%, %\ 2

The alarm status table for each measurement point can be user-configured
to display up to 3 different parameters in columns to the right of the Status
column. The parameters to be displayed in the table are chosen from a
dropdown menu that is accessed via the Set-up menu (explained in section
5.4 below).

Tip: the most useful set of parameters to show to describe the health
of an asset would typically be the ISO reading and Bearing Noise.

The ISO value tells you the overall vibration levels of the asset due to run-
ning speed related faults such as unbalance, misalignment, looseness etc.

The bearing noise value (and its trend) indicates the degree of bearing
wear. This figure can be used as a means of estimating bearing lifetime
using Trend Lines (see later)
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5.1.2.1 Measurement point data display

*'C-Trend - Local Database
File Connection Set-up Download ) | Upload T Language App look Help

= [ Asset Manager l]SD{mm]s)]‘Brg. Noise (BDU)HTotaI(mm,'s)HToaal(g)i‘cmt ractor1|DeModf‘ vA |
5 4, CHPT Fesshen | I I ) )
4 #L, C-Cubed

% 4, Testing 7.8
 #, head testing Ak
= 44, C3 Test Site
% '# Motor#1 e
= @ Motor#2 5.5

= % pump23
= % motor#5
"\, bearing 1 vertical

4.7

3.9 /_/‘\0
3.18

150 (mmfs)

g e
1\, non drive end axial 23
7 Temperature C o]
Condition id
Routes ?
+ 4L AB Quarry 8
= 4, Unit 6 2o, s,
P’ 72, 72
+ #, Example site g o

—Viaterfall FFT Harmonic Cursors

s
.3
in

0 200 400 600 800 1000

Hz

Both Trend | FET|

,;; stat @€ Er B pyiius.,  [Bwbox-..  @redetv. Gcmed.. @ | EHE TSP S5 0 EDHY b 28

Clicking on an individual measurement point will bring up a trend plot for
that measurement point. If the measurement point is a vibration meas-
urement, the top half of the screen will show the trend of the average (or
RMS) value for each reading (depending on which plot has been select-
ed from the menu tab at the top of the screen). The bottom half of the
screen will show the frequency plot for the currently selected reading
(identified by the green marker in the trend plot).

Readings taken on other dates/times can be displayed as frequency
(FFT) plots in the lower window simply by clicking on the markers in the
trend plot with the mouse. This will cause the trend plot marker for that
measurement to change from a blue diamond to a green circle and the
appropriate FFT plot will appear in the bottom half of the screen.

Positioning the cursor over a reading on the trend plots will cause a box
to appear that contains the exact value of the measurement, the date
and time the reading was taken, and the serial number of the
accelerometer that was used (the serial number only applies if using a
TPl smart accelerometer).

N.B. the values that are purely calculated from the vibration waveform data
(Bearing Noise and Crest Factor) do not have an associated FFT plot.
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Other information on the plots includes the running speed of the asset,

(shown as a vertical black dashed line) if it was entered during set up, and

any alarm levels that have been set. The alarm levels (if activated) are
shown as a colour coded background to the graph in red, yellow and green,

corresponding to Critical, Warning and OK.

Zooming on any of the graph plots can also be achieved simply by drawing
a rectangle from top left to bottom right of the area to be zoomed. This is
achieved simply by holding the left mouse button down as the zoom window

is dragged.

Double clicking the mouse on the graph will reset the zoom level to the

original default value.

The user can elect to display only the trend plot or the frequency plot or
both by selecting the desired view from the 3 buttons at the bottom left of

the display.

5.1.2.2 Info Tag data display

Clicking on the name of an info tag in the asset manager window will cause
the info tag to be displayed in the right hand window.

Numeric info tags can be displayed as trend plots in a similar way to vibra-

tion data measurement points.

'©¥"C-Trend - Local Database
Download |

Fie | Comnection | Setup

= (1 Asset Manager
& d, CNPT
= #, C-Cubed
= % Grinder#A
™, MDH Motor Drive Ho
™\, MNV Motor Non Drv
M, MDA Motor Drive Ax
™ MNH Motor Non Drv
M, MDV Motor Drive Ve
’ condition
7 temperature
= @ Grinder#8
M MNH Motor Non Drv
M, MNV Motor Non Drv
M, MDH Motor Drive Ho
™\, MDV Motor Drive Vel

' condition
B cemperauur |
Routes
@ 4i, Testing
# 4, head testing
=4, C3 Test Site
= @ Motor#l
= @ Motor#2
& @ pump23
= ‘% motor#5
1, bearing 1 vertical
M, bearing 2 vertical
™, non drive end axial
7 Temperature C
< Condition
Routes
= &, AB Quarry
w 4, Unit 6
% 8, Bxample site

"4 start

BemE -

PAGE 60

M, MDA Motor Drive Ax

Upload T Language

| Applock | Hep

Info Tag Status

temperature

55.0
49.5;
44.0
38.5
33.0
27.5
22.0
16.5
110

BE

temperatre

.ot

o
71,
/EQ’S\

Date

07/09/2006
07/06/2006
07/03/2006
10/01/2006
07/11/2005

&PV i,

18 o ..

2
f’eoos

151144
14:47:26
09:40:53
0L:54:46
01:37:44

T Pocket V... CPcarend.. EN

Copyright © 2012 Test Products International, Inc.

43,
Yo,
%
%,

Reading

28.0
22.0
23.0

26.0

B o 20@0 R e v eiifs v, mos

%
£
%

CBM



Alarm levels (if set) are shown on the graphs as red, yellow and green
backgrounds.

In the case of info tags that are text input only, clicking on the name of the
info tag brings up a table of text strings that have been entered together
with the dates and times on which they were entered (as shown below).

C*'C'Trend - Local Database

File | Comnecion | Setup | Downloadl | Upload? | Language | Applook | Help
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In the case of both numeric and text info tags, it is possible to edit the
entries. This is done simply by right clicking on the table entry (text or
numeric) and choosing to either edit or delete the entry.

This is a very useful feature for adding further detail to brief text entries that
were made on the 9020 Pro & 9040 Ultra unit whilst being used to collect
readings.
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5.1.2.3 Lube point display
Clicking on (selecting) a Lube Point will open up its history and display

File | Comnection | Setwp | Downloadl | UploadT | Lenguage | Applock | Help
| = 1 Asset Manager Lube Status
CHPT
C-Cubed |p1
Testing
head testing
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= '8 grinder 83.30
"r\J\J"‘Pi 5 7288
mp. é
e[ e
Motor Inspection g
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5.1.2.4 Inspection display

Clicking on an inspection point opens up a window that shows the history
of, inspections carried out and their status.

Double clicking on an individual inspection will open a window that shows
the status of that individual inspection and the answers (and status) given to
each of the questions in the inspection (see below).

*"C-Trend - Local Database

File | Connecton | Setup | Download! | Upload? | Langusge | Applook | Help

| Asset Manager Inspection Status

Motor Inspection

€3 Test Site Date Time Status
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5.1.3 Editing an asset

(¥ CTrend - Local Database
Fie | Connecton | Setup | Download) Upload T | Language | App look Help
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Right clicking on the name of an asset opens up a drop down menu (see
above) that allows editing of the asset in exactly the same way as described
in the section on PocketVibrA.

Assets can be copied and then pasted into sites (by using the Edit Site
menu) allowing easy set up of groups of similar assets.

Tip: It is always best to concentrate on setting up one asset, take

some readings, look at the results etc, BEFORE copying and pasting
lots of them!
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5.1.4 Alarm levels

Clicking on the C-Trend Help menu allows the user to view a chart based
on the ISO alarm levels for different sizes of machine. This is helpful when
deciding what alarm levels to select when setting up an asset.

As a “rule of thumb” it is always best to assume that unless something is
bolted down to concrete, in which case it may be considered as rigid, it will
fall into the category of flexible foundations.

The rest of the table is fairly self explanatory but further guidance can be
obtained from the pocketvibra.com website “application notes” section.

C7"Cirend - Local Database
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Unfortunately there are no hard and fast standards for bearing noise alarm
levels as they do depend on the size of the machine and its running speed,
as well as the type of bearing. But again, a good rule of thumb is to use the
default settings in C-Trend/PocketVibrA of 50 BDU for a Warning and 100
BDU for a Critical level. It may help to think of the bearing noise in BDU
(bearing damage units) as a very rough percentage figure for bearing wear.
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5.2. Analysis of asset readings

5.2.1 Trend lines

As a means of predicting breakdowns, the use of trend lines can be a very
powerful tool. Right clicking the mouse on the graph brings up a dialogue
box that allows the user to choose from adding a trendline to the plot,
zooming on the x and y axes, or adding the plot to the clipboard (this last
option is explained further in the later section on reporting).

If a trendline is selected, a window opens that allows the user to specify the
type of trendline to be displayed (as shown in the example screen shot
below).
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In the example shown here a linear trendline has been selected to
commence at the first data point on the plot and continue until the alarm
level (as indicated by the red zone on the graph).
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This results in the display shown below:

nd - Local Database
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In this example the trendline is predicting that, if it continues at its present
underlying rate of trend, the measured value would reach the alarm level
after a further two months from the date of the last reading.

It is entirely up to the user’s experience and interpretation of the shape of
the trend to determine exactly which type of trendline should be selected
(linear, polynomial etc). Clearly the exact choice could significantly affect the
predicted time to any particular point. For this reason trendlines should be
used only for rough guidance and it should never be assumed that the data
will in fact follow the predicted pattern.
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5.2.2 Harmonic cursors

Another very powerful technique for fault finding is to use harmonic cursors
to show up frequency components that are multiples of other frequencies
(running speed for example).
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In the example screen shown here the first 3 harmonic cursors have been
turned on, by clicking on the + symbol just to the right of the harmonic
cursor symbol ([I111])-

Adjustments to the position of any of the cursors can be made by clicking
on a cursor and dragging it with the mouse, or by clicking on it (so that the
top of the cursor turns red) and then positioning it with the PC keyboards
arrow keys. Whenever a cursor is moved, the other cursors will move with it
to maintain the harmonic ratio (x1, x2, x3, etc) of the cursors.
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5.2.3 Waterfall diagrams
A useful means of determining exactly how a measurement point reading is
changing is by viewing it on a pseudo 3-D diagram called a waterfall plot.

This technique enables the trend of the individual frequency components
in a frequency spectrum to be seen at a glance. The example shown in
the screen shot below illustrates increasing levels of vibration on a
measurement point starting from the oldest reading (at the back) to the
newest reading (at the front).
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Plots can be added or removed from the waterfall diagram by holding down
the control key and drawing a box on the trend plot around the points to be
added/removed. Consequently this feature toggles the display of points on
and off. Trend points displayed on the waterfall diagram are shown as
coloured dots on the trend plot (with the colours of the dots corresponding
to the colours on the waterfall plot) and trend points not currently displayed
are shown as blue diamond shapes.

N.B. The waterfall diagram itself can be zoomed using a mouse drawn

window as previously described. It can also be rotated in 3 dimensions
using the PC keyboard arrow keys while the “control” key is being pressed.
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5.3 Uploading and Downloading of data

Transfer of data between PocketVibrA and C-Trend is controlled from within
C-Trend. This is so that only those sites that are required to be on the
PocketVibrA unit are downloaded. The user selects which sites to download to
form a “route” (list of assets to be monitored) when synchronisation occurs.

Choosing the sites to download is done by first of all selecting Download
from the menu (top left of screen), which opens up a window as shown
below. Checking (ticking) the boxes next to the site names will then cause
those sites to be downloaded to the PocketVibrA unit.

The synchronisation process can only occur if the PocketVibrA unit is
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“‘connected” with the C-Trend PC (e.g. via ActiveSync using the USB dock-
ing cable). During synchronisation a drop down window is displayed that
shows the current status of the synch process.

Uploading the readings from a connected PocketVibrA unit is done by
selecting Upload from the C-Trend menu bar at the top of the screen. This
works in a similar way to Download but simply fetches all new readings
from the PocketVibrA unit without asking for the user to select which sites
are to be synchronised.

N.B. After plugging in the PocketVibrA unit to the USB socket please
allow time for ActiveSync to establish a connection (up to a minute or
two) before attempting to synchronise or upload data.
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5.4 System Set-up

The Set-up facility is accessed by clicking on the menu at the top right of
the C-TrendTM screen.

'CTC Trend - Local Database

= d C3 Test

ol | Download| | UploadT | Language | Applock | Help

Fle | Comecton
R ———— Urits
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This drop down menu enables the user to do any of the following:

* Change units (Hz, RPM or CPM, mm/s or inch/s)

* Choose whether to display trend or frequency plots (or both) for
measurement points

* Choose line or bar graphs for the frequency (FFT) plots and turn
Intelli-FFT on or off

* Give user defined names to any of the four VA frequency bands

* Choose which parameters will be displayed in the asset status
(alarm) tables

« Edit the list of predefined Inspection templates

 Turn on (or off) the emailing of alarm information after an upload of
PocketVibrA readings
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5.4.1 Short cut keys

In addition to being able to turn features on and off using the Set up menu
as described above, some of the features can be switched using the PC
keyboard as shown in the example screen shot above. This screen is
accessed from the “Help” menu at the top of the C-Trend screen.
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5.5 Help menu

The help menu (see screen shot below) gives access to information about
the current version number of C-Trend, contact information for TPI Limited,
short cut keys, installed language packs, activation of additional software
modules (as explained later) and allows a copy of this user guide to be

opened on screen.
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5.6 Import and Export of data

Clicking on the File menu (top left of C-Trend screen) allows all the data
currently contained within C-Trend to be Exported (saved to file). This is a
useful feature for making back up copies of the entire database and should
be done on a routine basis to guard against data loss, due to computer fail-
ure for example.

Additionally data can be Imported from a file and added to the existing data
within C-Trend. However it should be noted that any conflicting data will
be over-written by the Import function and hence this feature should be
used carefully.

A further way to save data is to use the Export Wizard, which is accessed
by right clicking on the site name (as in the screen shot shown below). This
opens up a window that allows individual assets, or groups of assets, to be
selectively Exported to a file. This feature is particularly useful for saving
data for emailing to a vibration expert for example.
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5.7 Automatic report generation

C-Trend also has the ability to automatically generate reports on a site by
site basis. This is achieved by clicking on the site and selecting the Create
Report function from the drop down menu.

The report is produced as a WORD™ document that can be edited with
comments if desired and then printed or saved as a DOC file. The report is
generated by the Report Wizard that allows the user to specify which
assets are to be reported on and what status tables, trends and FFT plots
are required for the chosen assets.
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The first screen of the report wizard allows the user to specify whether the
report will contain only items that are in alarm (Warnings or Critical) by
selecting an Exception Report, or to manually specify what the report con-
tent will be. Other screens will allow the selection of what is to be reported
on and the final screen of the report wizard allows the user to specify what
period of time the report should cover.

N.B. The asset status tables included in the report will contain the same
information as the status tables displayed in C-Trend and as selected by the
user in the asset status set-up.

Tip: The Report Wizard should be used thoughtfully if reasonable
length reports are to be produced. The temptation to simply tick
everything should be resisted as this will generate reports of
excessive length when large numbers of assets are included.
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A useful tip is to start off with the minimum of information and gradually
expand the size of the report by including graphs only where they are
necessary. For example, by only including FFT plots when a trend plot
indicates there might be a problem with a particular measurement point.

Another way to do this is to generate a report that simply consists of the
asset status tables and paste in graphs that have particular relevance (e.g.
where there is an alarm condition) using the Copy to Clipboard feature

illustrated below.
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5.8 Language selection

Clicking on Language on the top menu bar causes a drop down menu to

appear that allows a choice of different languages to be made.
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The list of available languages is continuously being expanded.

Please contact TPI to arrange to receive a language file if a particular
desired language is not displayed in the drop down menu.
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6 Software module activation |

Some additional features of PocketVibrA and C-Trend are available as
optional extras for a small incremental cost. These currently include
RFID on the PocketVibrA unit, Local/Remote Database capability on
C-Trend, Inspections and Lube.

In order to activate these features the user needs to send a code to their
local distributor (or direct to TPI) that is used to generate an “unlock”
code that is sent back to the customer.

To obtain the reference code that must be sent to the distributor, the
user selects Activate Modules from the C-Trend Help screen and
selects. After selecting the required module, the screen displays the
code that has to be sent to the distributor (see screen example below).

The unlock code is then emailed back to the customer and used to acti-
vate the desired feature by typing it in on this screen.
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6.1 Local/Remote databases

The C-Trend local/remote database feature (if activated) is a very

powerful means of organising asset data. It allows the database used
by C-Trend to be switched between a local version (e.g. located on a
laptop PC) and a remote database (e.g. located on a file server PC).

Data (assets and readings) can very easily be moved (imported and
exported) between the two databases allowing a high degree of opera-
tional flexibility.

Examples include the use of a company wide network for storing the
asset data, offering the ability for different users to access assets for
data collecting and analysis purposes.

This access can be from anywhere including over the internet. Once
activated, the drop down Connection menu allows the creation of
remote databases and switching between them (as shown below).
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7 Specifications

o Input voltage range:
* ICP Accelerometer +/- 2.5V
3 wire accelerometer (bias =1.25VDC) +/- 1.25V
o Absolute max input voltage: 10V DC
o Usable frequency range: OHz to 15kHz
o0 Dynamic range: 108dB
o Working temperature range: 0 - 60°C

8 Revision History

ISSUE | PAGES DATE NOTES
1.0 25 March 15th 2005 |First Issue
2.0 37 Nov 1st 2006 [Version 5
2.1 38 14.12.2006  |Added Active Sync details
2.2 39 12.01.2007 PDA Reset info plus general edits
3.0 49 26.11.2007 Updated to Version 7.06
4.0 69 23.07.2009 Updated to Version 10.04
5.0 100 21.10.2010 Updated to version 12.01

PAGE 80 Copyright © 2012 Test Products International, Inc. CBM



| Appendix One — Example Site Report

The following example report has been generated using the report
wizard and by selecting two assets (Grinder#1 and Grinder#2). The

report wizard has been asked to include Status tables, Total vibration (g)
and user defined tags for the two assets.
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Appendix Two — PocketVibrA Lite

User Guide: Version 2
PocketVibrA Lite
Vibration Monitoring & Analysis

Ultra

Pocket VibrA

Test Products International, Inc.
9615 SW Allen Blvd.
Beaverton, OR 97005
503-520-9197 Fax: 503-520-1225
email: info@tpi-thevalueleader.com
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A2.1 OVERVIEW

PocketVibrA Lite is a simple to use single channel vibration monitoring
and analysis tool based around an extremely rugged (IP67) Pocket PC.

The system allows easy display of vibration signals, and automatically
performs vibration analysis functions to help diagnose faults such as
unbalance, misalignment, looseness etc.

The system is designed to enable a user to take vibration
measurements from assets (e.g. pumps, motors, fans and
bearings). The unit displays vibration frequency plots and time
waveforms allowing vibration severity and bearing condition to be
monitored.

The basic PocketVibrA Lite system comprises the following
components:

* Rugged IP67 Pocket PC (TDS Nomad)

* Battery charger (mains power supply unit)

» Compact Flash accelerometer interface card (fitted inside
Pocket PC) and IP67 connector in extended end cap.

* C-Cubed “smart” accelerometer and 1.5 metre connecting cable.

* PELI (IP67) Carrying Case.

* Installation software program on CD that installs PocketVibrA

Lite for running on the Pocket PC.
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A2.1.1 Getting started
Turning the PocketVibrA Lite unit on is achieved simply by giving
the power on/off button a short (less than 1 second) press.

A slightly longer (e.g. greater than 1 second) press of the power button
will turn the backlight on or off.

N.B. if it is necessary to reset the PocketVibrA Lite this can be
achieved simply by holding down the on/off button for
approximately 5 seconds. The PocketVibrA Lite will give an
audible “bleep” as it performs a power on reset and no data
will have been lost.

Resetting the Pocket PC is not something that should need doing very
often but may be required if, for example, the battery has been allowed
to fully discharge whilst a program was still running.

A2.1.2 Setup

The unit comes fully configured with an appropriate end cap connector
to take a C-Cubed ‘smart’ accelerometer. This should be plugged in prior
to operating the unit.

A2.1.3 Power Supply

The system takes its power from a rechargeable battery that is
contained within the unit, which should always be suitably charged
prior to use.

N.B. It is recommended that the unit is charged fully prior to
first use.

A2.1.4 Sensor selection

PocketVibrA Lite is suitable for use with the C-Cubed range of ‘smart’
accelerometers only. The use of any other sensor combination may
cause the unit to malfunction and invalidate the guarantee.

A2.1.5 Service

The PocketVibrA Lite system contains no user serviceable parts. In the
unlikely case of malfunction, please return the complete unit to your sup-
plier for repair.
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A2.2 Software

A2.2.1 Installation

PocketVibrA Lite comes with its software pre-installed on the unit.
However, if it is ever necessary to re-install the software (during a
software upgrade for example) the following procedure should be
followed.

First make sure you have the latest version of the program “Active
Sync” available on your desktop or laptop PC. Active Sync can be
downloaded free of charge from the Microsoft

website:http://www.microsoft.com/windowsmobile/en-us/help/synchronize/activesync-download.mspx

Connect the PocketVibrA Lite unit to the laptop or desktop PC with
a USB cable. This will cause Active Sync to automatically run and
“‘connect” the PocketVibrA Lite with the PC.

Now you can run the PocketVibrA Lite install program (e.g. from
the CD supplied) on the laptop or desktop PC.

The PocketVibrA Lite program will then be installed to the
PocketVibrA Lite unit from the PC and can then be found on the
Programs menu of the PocketVibrA Lite.

N.B. PocketVibrA Lite can be configured to auto-start whenever
the Pocket PC is turned on. Auto-start can be turned on or off by
holding down the UP arrow cursor, key and simultaneously
pressing the Enter key ().

A2.2.2 Software Updates

C-Cubed operates a policy of continuous product improvement and
releases free software updates for its products from time to time. If
you are updating a system that has had a previously installed
version of PocketVibrA Lite, the installation program must first of all
uninstall the existing software before the new version can be
installed. You will be prompted whether you wish to do this when
installing updates and you should answer “yes”.
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| A2.3 Operation

A2.3.0 Opening Menu

- PocketVibrALite

By o 42 21:20 [ok

PocketVibrALite

el C_Cubed Ltd 3
Data Acquizition L

©

Please wait Initialising!!

L

The new generation of condition monitoring

Yersion 2.01 (Build 021)

The bottom line of the display shows a
menu bar with two options that can be
selected either by tapping the screen or
by pressing the “soft” keys (-) that are
located immediately below the screen.

5% | PocketVibrALite % ¢F 42 21:25 ok
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Crest Factor

Setup » Bryg. Noise (BDU)

Take Rdg
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The opening display screen (left) is
shown briefly while PocketVibrA Lite
initialises. This screen also shows the
version number of the software at the
bottom of the screen.

This screen is followed closely by the
readings screen, which will look like the
screenshot below until a reading is taken.

IS0 {mm, =)

Total (g)

Crest Factor

Brg. Moise (BEDU)

File = Take Rdg

The two menu options available are Take
Rdg (take reading), and File which acti-
vates the menu shown in the screen shot
left.

Until a reading is taken the only two
menu options that are active are Load
and Setup. These functions are
explained in a later section of this guide.



A2.3.1 Taking a reading

Taking a reading can be achieved either
by touching Take Rdg on the menu

bar on the screen, pressing the right
hand softkey (-) or by pressing the
Enter key ().

As long as an accelerometer is
connected a reading will then be taken,
a process that lasts a few seconds.

N.B. during this time it is important
not to move the accelerometer to
ensure a valid reading is obtained.

Crest Factor

Brg. Noise [BDU)

If the accelerometer is not connected an error message will be
displayed.

It is important to ensure that the measurement is taken with the
accelerometer mounted on a flat surface on the equipment being
monitored. The magnet must not be loose and should be tightly
screwed to the accelerometer (the use of some thread lock should
help ensure the magnet does not come loose from the
accelerometer while it is in use).
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A2.3.2 Vibration readings

A2.3.2.1 Numbers screen

Once a vibration reading has been
taken, the display will initially show
four values, as shown in the
screenshot on the right.

IS0 {mm, =)

* ISO value
* Total g (acceleration) -~ Total (g)
* Crest factor
* Brg. Noise

These readings are explained in
detail below with some examples of Brg. Noise (BDU)
what they actually mean: =

The ISO value (in mm/s) is the large number at the top of the
screen, which is the RMS (average) of the vibration velocity in the
frequency band 10Hz (600 RPM) to 1kHz (60,000 RPM), as
specified by the ISO standard'.

Total acceleration — this is the RMS (average) value of the total
vibration in the frequency range 10Hz to 15kHz (the upper limit of
the PocketVibrA Lite frequency response). This reading is shown
in units of g (Earth’s gravitational constant, where g = 9.81 m/s?).

Crest Factor — this is a measure of the shape of the vibration
waveform and is defined as the peak of the waveform divided by
its RMS (average) value. Crest Factor is sometimes used as a
measure of the quality of a machine’s bearings. This is based on
the fact that high Crest Factor is often associated with high
frequency bearing noise as illustrated in the following diagrams.

The following diagram (Figure 1) shows a vibration waveform with
a crest factor of 1.47, which is very close to that of a pure sine
wave. Crest factor can never have a value lower than 1.414, which
is the value for a pure sine wave.

'ISO 10816-1:1995. Mechanical vibration -- Evaluation of machine vibration by
measurements on non-rotating parts
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This particular vibration waveform was taken from a brand new bench
grinder with good bearings and shows a waveform with a period of 0.02
seconds, which is due to run speed vibration at 50Hz (3,000 RPM).
There is very little high frequency bearing noise visible on the waveform.

1.1
0.9
0.7
0.4
0.2
o 0.0
-0.3
-0.5
-0.7
-0.9
-1.2
0.00 0.0z 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.19 0.21

Time

Figure 1 — vibration waveform from a “good” bearing

By comparison the waveform shown below (Figure 2) has a crest
factor of 8.83 and shows noisy “spikes” typical of worn bearings.
This waveform was in fact taken from a deliberately damaged
bearing on an identical bench grinder to the one producing the
waveform in Figure 1.

.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.19 0.21

Time
Figure 2 — vibration waveform from a damaged bearing
You can just about see the run speed vibration waveform (still with

a 0.02 second period) but it is “buried” underneath all the high
frequency bearing noise.
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Brg Noise - the final reading shown is the value of high frequency
noise in Bearing Damage Units (BDU), where 100 BDU
corresponds to 1g RMS vibration. This is a measure of the wear on
the bearings in the equipment being monitored. The higher the
number the more worn is the bearing.

1g of vibration (100 BDU) generally corresponds to a high level of
bearing noise and so can be considered indicative of a damaged
bearing. In other words it may be helpful to think of the Bearing
Noise figure as being very roughly equivalent to “percentage” of
bearing wear.

For example the bearing waveform shown in Figure 1 above for a good
bearing gave a Bearing Noise figure of 1.66 BDU.

However the Bearing Noise figure for the damaged bearing waveform in
Figure 2 above was 101.2 BDU.
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A2.3.2.2 Vibration Analysis

Moving across the tabs at the top of
S R the screen from Numbers to VA
| Numbers [[VAT] FFT | Time | (vibration analysis) brings up a display
Instability (10.0->37.5) Hz similar to that shown on the left, which
shows the readings of vibration velocity
_ broken down into each of 4 bands.

Unbalance {37.5-=75.0) Hz

PocketVibrALite u

Moving between the display tabs can be
achieved by using the cursor arrows or
simply by touching the desired tab.

Alignment (75.0->=125.0) Hz

Looseness (125.0->175.0) Hz

The display shown above shows the names and frequency ranges

of the bands that are all based on multiples of the specified

Running Speed (50Hz in this case).

N.B. in order to perform a vibration analysis it is important that the
running speed of the machine is entered correctly. This is done in
“Setup” as described in Section 3.3 of this guide.

The frequency ranges of the bands are based on the following
multiples of running speed2:

Instability: 10Hz (600 RPM) up to 0.75 times running speed
Unbalance: 0.75 to 1.5 times running speed

Alignment: 1.5 to 2.5 times running speed

Looseness: 2.5 to 3.5 times running speed

The following descriptions of these frequency bands show why they are
based on these particular frequencies.

2 Multiples of running speed are often referred to as “orders”
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Instability:

Vibration in the frequency band 10Hz (600 RPM) up to 0.75 times
running speed means the vibration is occurring at less than the
running speed of the machine. This not usual for a normal machine
and may be an indication of an electrical fault, looseness, rubbing
or some such problem that is causing uneven running. Because of
the difficult of classifying them separately, these types of fault are
often grouped together into the category of Instability.

Unbalance:

The level of vibration in the frequency band 0.75 to 1.5 times
running speed is usually indicative of how well balanced the
machine is. A large vibration at the running speed indicates that
the machine is out of balance. However even a very well balanced
machine will usually show some vibration at the running speed but
this figure should ideally be quite low (e.g. typically less than 2
mm/sec for a medium sized machine).

Alignment:

Vibration in the frequency band 1.5 to 2.5 times running speed is a
possible indication of misalignment. This is based on the fact that
shaft misalignment can result in a double peak in the waveform
due to there being two different centres of gravity (one from each
shaft). In other words the accelerometer picks up a peak as each
centre of gravity passes by and hence there will be two positive
and two negative peaks each revolution of the shaft. This will
typically give rise to a vibration signal at double the running speed
of the machine.

Looseness:

Vibration in the frequency band 2.5 to 3.5 times running speed is a
possible indication that something may be loose (e.g. loose
mounting bolts, weak foundations etc) as it is not usual to see third
order vibration in a machine unless there is some structural
looseness that is being “excited” by the vibration of the machine.
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A2.3.2.3 FFT (frequency plot) screen

Moving across to the FFT® screen tab
brings up a frequency plot of the vibra-
tion reading. Both vibration velocity (in
mm/s) and acceleration (in g) can be dis-
played.

Switching between the two is chieved by
touching the appropriate units displayed
on the menu at the bottom left of the

display, or by pressing the left hand soft

key (-).
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The screen shot right shows the effect of
zooming into the zoom box drawn in the
example shown above.

Tapping the screen twice in quick
succession (double tap) returns the
screen to the normal display.

21:26 okl

"

7% | PocketVibrALite

-
] Numbers !WTW[ Time |

0,005

0.004

000z

0002

0001

0.000
a S000

10000
Hz

15000

It is also possible to zoom into the FFT
display. This is done by touching the
screen and dragging a zoom box from
the top left to the bottom right hand cor-
ner as shown in the example display on

™
[ Numbers | va [BET Time| ¥l

PocketVibrALite

00025

00028

00021

0.0014

0.0007

0.0000
4335

4335 Lagt Sa3s

3 FFT stands for Fast Fourier Transform and is a mathematical technique for calculating
the frequency spectrum of a vibration waveform. FFT is often used as an abbreviation

for a frequency spectrum plot.
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A2.3.2.4 Time (waveform) screen

Moving across to the Time screen

tab brings up a display of the time Yag | [ OCRRRVIDIRGN
waveform of the vibration reading. Numbers | VA | FFT |7
Again, both vibration velocity (in

mm/s) and acceleration (in g) and -

the display can be switched
between them in exactly the same
way the FFT display.

3£ | PocketVibrALite ng 11:16 ok

| Numbers ]Wi FFT

-3.4%
o000 0010 0020 0021 0041 0051
5 tirne (zecs)

Take Rdg

0.1 It is also possible to zoom into the

= ‘r time waveform display in exactly the
same way as for the FFT zoom

feature just described. Un-zooming

is also achieved with a double

screen tap.

-4
0000 0002 0004 0008 0008 0010
time [secs]
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A2.3.3 File (Set up) Menu

The File (or Setup) menu is entered from the main menu screen
either by touching File on the menu bar on the screen, pressing
the right hand softkey (-) as previously explained in Section 3.0

The options available under this menu include:

e Load —

loads in the values from a previously saved reading

» Save — save a reading into the PocketVibrA Lite memory

» Export to CSV — save a reading as an Excel compatible
(comma separated variable) data file

 Setup — customisation and configuration menus

A2.3.3.1 Save

Selecting this menu option causes a
dialogue box to open that allows the user
to save the current reading into a file with

the displayed filename.

The default filename is the date and
time the reading was saved. The
filename can be edited however to
anything else the user prefers.

A2.3.3.2 Load

091109 15-34-11
091109 _15-34-49
140410_18-46-53

«

23[1f23]4)s]s]7[8]o]o]-
]

Tablq,lwlel r,I tJyJu_l i,Ion
CAP|a s |d|flaglhlilk]!
Shift |z |x|c]lv]b|n]|m

pl
Illtl e

ctfaa] T\

CBM

3112J31415161718,19101 3
Tab.lCI,,IWJ Jrl IY,I J ,I lp [. ]

Ctllaul I\J ILILI 1_’

Loading a previously saved readings file
is achieved by selecting Load from the
File menu. This opens a dialogue box like
that shown in the example screen shot
left, from which the user can select the
previously saved readings file.

The reading can then be examined in the
same way as when it was first taken via
the Numbers, VA, FFT and Time display
tabs.
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A2.3.3.3 Export to CSV
It is also possible to save readings in an Excel spreadsheet compatible
form as a comma separated variable (CSV) file.

Selecting Export to CSV from the File
menu brings up the dialogue box shown
left, where the user can input the file-
name for the saved CSV file. The default
flename is the date and time the reading
was taken but this can be edited by the
user.

o < 23:23

[150810_21-46-24

@ CSV (.csv)
(O Unicode Text (.txt)

The filename extension will be either .csv
or .txt depending on the option chosen in
91113141516171819101- the dialogue box. Unicode Text is avail-
[TabJafwlelclelylulilole able for saving files that contain non-

CAPJa|s|d|flglhlilk]l];]" .
WW%M standard language codes that will not

cal aa] ol ] Tu]t]<I=] load into CSV files for example.

| Cancel |

il
+

A2.3.3.4 Setup

Selecting Setup> from the File menu % |PocketvibrALite o < 11:05 ok
causes a further menu to pop up as
shown in the screen shot right.

VA | FFT | Time |

This menu contains the following
sub menu options:

IS0 (mm/s)

* Language Total (g)
* Units

* Running Speed
» Sampling Setup

* Accelerometer Setup Expor|  UMIES
Running Speed

Language

b Et Factor

e (BDU)

Sampling Setup -
Fill  Accelerometer Setup

Each of these menu options will be explained in detail in the following
sections.
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A2.3.3.4.1 Language

PocketVibrA Lit can be run in a variety of
different languages that are selected
from the pop-up language menu shown
in the example screen shot right.

If you require a particular language that
is not shown please get in touch with C-
Cubed, as it may be that we can arrange
for you to receive an update containing
that particular language.

A2.3.3.4.2 Units

& ' PocketVibrALite

r X-Axis

@z O reM
O cpm

r Y-Axis I

@ mm/s (O inch/s

| Decimal Places |

I OK | | Cancel |

Brg. Noise [BEDU)

The units menu can also be used to set
the number of decimal places that are
displayed on the Numbers screen up to a
maximum of 5 decimal places.

3% |'PocketVibrALite

s | VA | FFT | Time |

IS0 (mm) )

ésky’
Pyccknid
o=y
X
Laad Deutsch
English

Total (g)

|
Save kt Factor

Units Espafiol
Expor .| Francais
Runni i
Polski e (BDU)

Sampl Portugués
Fill Acceld Svensk

The Units menu (shown left) can be
used to change the displayed x and y
axis values.

lg = 1 DPs -

mm/s = 1 DPs
mm/s = 0 DPs

mm/s = 2 DPs
mm/s = 3 DPs
mm/s = 4 DPs i

mm/s =5 DPs . ' I

Brg. Noise [BEDU)
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A2.3.3.4.3 Running Speed

R— In order to perform a vibration analysis
R i S 2 (VA) it is important that the running speed
of the machine is entered correctly.

The running speed can be entered and
displayed in units of Hertz* (Hz) or RPM°.
[3000  |rem| | Entering the value as Hz causes the
RPM value to be filled in automatically

| cancel | | | and vice versa. The conversion factor is
1 Hz equals 60 RPM.

123111213J4,151617J819101 «
Tl ol of il l ol Lol o1 )
CAPJla|s|d|flalh|i]k]]

Shift | z | x| efv|b]n|m =

cadaal ] Jil T«I“J—’

A2.3.3.4.4 Sampling Setup

Choosing Sampling Setup from the File
menu opens the dialogue box shown =
right. The user has the ability to set Fmax W| VA | FFT | Time |

to either 15kHZ (default value) or 1kHz if

higher frequency resolution is required.
9 q Y a FMax (Hz): N ~

The number of lines displayed in the BT -
frequency spectrum is fixed at 800 and HighpassCutoff (hay: [ ]

the high pass cut off frequency (Fmin) is
fixed at 10Hz (600 RPM). 4 Hertz are

- PocketVibrALite

also sometimes referred to as cycles per [@[i]z[3[4[5]6]718]s]o]-]=]*

second. T;quleeJ rlt,lvlu,l Ao .Ip [. ]

4 Hertz are also sometimes referred to as cycles per second.
® Revolutions per minute (RPM) are sometimes also referred to as cycles per minute (CPM)
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A2.3.3.4.5 Accelerometer Setup

Selecting Accelerometer Setup from the
setup menu causes the PocketVibrA Lite
to read out the contents of the memory
chip in attached accelerometer.

(3 Accelerometer Connected: This is then used to display the serial
number and sensitivity (in mV/g) of the

connected C-Cubed accelerometer.

Serial Murnber: 022160
Sensitivity: 24.70 mvig

S 123025060 7 s 50l -
sl sl sl L L[ Lol [. ]

il
E 3

CtljauJJ\J — lllfl‘—l"
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A2.4 Specifications

o Input voltage range:
* 5 wire accelerometer (bias =1.25VDC) +/- 1.25V

o Absolute max input voltage: 10V DC

o Usable frequency range: 10Hz to 15kHz

o Dynamic range: 108dB

o Working temperature range: -20°C to +60°C

A2.5 Revision History

ISSUE PAGES DATE NOTES
1.0 16 1st September 2008  |First Issue
2.0 23 16th August 2010 Updated to version 2
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