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WARRANTY

In compliance with Decree Law no. 24 of 2-2-2002s tvarranty will last 24 months
in case of sale to private persons. Whereas, & chsale to companies, professionals
or taxable persons for VAT purposes, this warramtlylast 12 months.

For further information and assistance, pleaset vmir product section at
www.sequoia.ior e-mail us tanfo@sequoia.it

Disclaimer

The present manual has been drawn up by Sequo¥liTare recommended to read carefully this diswdsiand
the legal notes as the useFRdstTracer requires the user’s automatic acceptandkeoferms therein. Sequoia IT
reserves the right to make any changes to theadliset and the legal notes published on this pagewgttime.
Sequoia IT shall make reasonable efforts to enthatany information provided in this manual isheitit errors,
inaccuracies and omissions. Notwithstanding thiisjnéormation is provided hereds is. Sequoia IT cannot
guarantee the reliability and exactness of the ltesobtained with its own software, therefore undwer
circumstances shall it be held responsible foratliiedirect, incidental and consequential damagesected to the
use, appropriate or inappropriate, profit losserntption of the company or professional activibgs of data or
other types of data located in the user’s IT systemther systems. The purpose of the presentaitiset is not to
avoid compliance with the existing law or refusgpensibility for all the cases where it cannot kelleded by law.
The resolution of any disputes arising out with tise ofFasfTracer and the related software or any other reason
between the user and Sequoia IT will be submitbettie¢ exclusive jurisdiction of the Court of Turin.
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DECLARATION OF CONFORMITY

According to ISO/IEC guide 22 and EN45014, Sequdiananufacturer declares the
conformity of FasfTracerwith EMC 89/336/EEC — CE marking 93/68/EEC direefiv
and subsequent harmonized standards:

emissions: EN 61000-6-4 (2001);
immunity: EN 61000-6-2 (2001).

The symbol of the crossed waste container meamsithaccordance with
2002/96/EC Waste Electrical and Electronic Equipni#rective (WEEE),
once the product reaches the end of its lifecyol¢he European Union it
is subject to special waste disposal. In additmthe present device, this
rule is also applied to all items carrying suchymlisol. Do not dispose of
these products as undifferentiated urban wastepbutway for material
differentiated recycling.

Copyright

All the contents (text, graphics and images) is thanual are protected by copyright.
The partial use of this document is admitted, piedithat:
the copyright notice below and the present authation terms appear on every copy;

the use of these documents is only for informatfon,personal and non-commercial purposes and such
use does not imply the copy and/or disclosure anpeder networks or other media;

the used documents are not modified.
Any other use is expressly forbidden by the law.

All the products or companies mentioned in this varare trademarks held by their respective progseor
owners and can be protected by patents and/or ighpyr registered by competent authorities.
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Introduction
Definitions and concepts

Introduction

1.2 Foreword

Thank you for choosingastTracer.

FasfTracer is a simple and reliable system which trams$ a normal PC into a tool for

vibration-based diagnostics of machines or strestifasflracer is an innovative and

highly flexible instrument that can also be useddgperimental research on vibrations
or for training purposes.

Fasflracer is manufactured by SEQUOIA IT, a leading pany in the development of 1
expert vibration monitoring solutions.

This manual provides an introduction to the usthefasfTracer system and the related
software in the various conditions of employmentdéscribes the different types of
measurements which can be carried out and theusasoftware characteristics, to help
you use this flexible system to its full potential.

1.2.1 Prerequisites

The information in this manual is intended for ressdwith a basic IT knowledge and
good knowledge of vibration analysis. Thereforegsth aspects are not dealt with in
detail, except in certain cases and when necessarger to make the description more
Clear.

1.2.2 Structure of the manual

The manual consists of five chapters and coverasglécts of the use of tRastTracer
system. The first chapter sets out the technicatiipations of theFastTracer and its
philosophy of use. The second chapter explains twowstall the software and the
minimum requirements for effective use of the solut The third chapter provides an
introduction to the FTAnalyzer and describes itslgsophy of use and advanced
features. The fourth chapter presents the FTEditmlule of the FTAnalyzer software.
The last chapter describes the features of theoEsf3D software.

FastTracer User Manual 1
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1.3 Definitions

Before explaining how to use tl@sfTracer, some aspects should be dealt with, such as
the FasfTracer technical specifications, the type of measants which can be carried
out and what information can be obtained from thuzda.

1.3.1 Technical specifications

The Fasflracer solution consists of an acquisition devieésq called sensor or
measurement device) and a software for data displdyprocessing. The measurement
device is fitted inside with an innovative MEMSatxial capacitive accelerometer
interfaced with a microprocessor processing anustratting the digital signal to the PC
through the USB 2.0 or via WiFi (opt.). The digitmhnsmission of measurements
ensures the data resistance to electro-magnetiurlsimces while the MEMS
technology provides the sensor with a self-diagnoapacity thus minimizing the need
for routine calibration. The software developed $gquoia IT and provided with
FasfTracer are FTAnalyzer and Esplora 3D. These twasypf software and their
application for diagnostics and measurement afg fidscribed in the pages below. The
system is equipped with a complete solution whigbasdnot require any other software
or hardware, offering an excellent acquisition devshock resistance up to 10,000g, the
possibility of updating the firmware via softwameduced costs and IP67 protection
level.

TECHNICAL SPECIFICATIONS

WErduliiniEeeCICietloiMl +/- 59 (Optional: 2g9,189)

0 —2500 Hz

0,0025 m/%

0,075 m/$

30 x55x 15 mm

axis orientation

55¢g

3-30m

USB 2.0 — WiFi (Optional)

P67

55.5

10.000g

0°C..+70°C

FastTracer dimensions

CEI UNI -EN 61000-6-2 /4

Fastlracer suite Software
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1.3.2 Measurement with Fast Tracer

The Fasflracer measurement device carries
out a time-trend analysis of x-y-z acceleration
components detected in the sensor applicatio
point of the sensor. The x-y-z reference tern it
the one indicated on the sensor casing and she
be used to determine the direction of the
measured accelerations.

The device can acquire accelerations witt
maximum module corresponding to the full
scale of yourFasfTracer (x 18g, £ 5g, £ 2Q)
and frequency between 0 Hz and 2500 Hz. Th Acquisition device or sensor
Fasflracer acquisition sample rate is 81922

sample/si.e. 81922 acceleration measurements are pertbrmte sensor positioning
point in one second.

The signals acquired are digitally converted byealicated processor and digitally
transmitted to the Sequoia IT software installed/oar computer (FTAnalyzer, Esplora
3D). Through mathematical calculations, the sofewavill provide all direct and
indirect measurements needed for diagnostics aerarpntal research.

1.3.3 Diagnostics and machine or structure charact erization

With FasfTracer you can analyse the machine vibrational adige to characterize
structures or monitoring of conditions.

Machine monitoring

With FasfTracer you can carry out diagnostics for predictiv@intenance according to
two levels:

1. Tlevel diagnosis: condition monitoring

The repeated measurement of the machine vibratoeleration RMS
level in the measurement point will identify the chene current
operating condition and its progress in time.

2. 2level diagnosis: cause inquiry
This level of inquiry is based on the FFT analysighe acquired data
and makes it possible to identify the problem aditay to the spectrum
shape. This type of diagnosis is useful to ident#ylts such as rotor
unbalancing, joint misalignment, damaged gears, etc

FastTracer User Manual 3
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Diagnosis levels

1.4 Philosophy of use

As above mentioned, the software provided whthsfTracer are FTAnalyzer and
Esplora 3D. With the first, used to display andgess measurement data, the user can
analyse kinematic values such as displacement,dsped acceleration in order to
identify possible faults and establish their effedtor example, to plan maintenance
strategies for certain machine families, it is [lesto monitor a testing machine
showing signs of a forthcoming fault and determiseffect on the machine vibrational
signature. After detecting the cause-effect retatimu can use the FTEditor module of
the FTAnalyzer to develop a test model dedicatetthéoconcerned machine family. As
explained in chapter 5, this model can be usedeby $killed users who, following the
instructions provided by the Esplora 3D softward] e led in the fault diagnosis
function. The use of thEasfTracer for predictive maintenance reduces the nurabe
inspections on the idle machine and the numbetopfssdue to unexpected faults, thus
maximizing the maintenance efficiency and effecie®s. Maintenance is simplified if
you know in advance that a breakage or downtimapisroaching, as you can plan
several aspects, such as personnel, spare part®@esdo be used, thus saving costs
and time.

FTAnalyzer

Vibration analysis

Experimentation

_’

FTEditor

Test module

Specific tests

: Esplora 3D

Diagnostics dedicated to
the machine

Cause-effect analysis

Standardized

diagnostics

How to use the software provided with FastTracer
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Installation

2 .1 Preparation for use

To use theFastTracer simply position the sensor correctly andtstp FTAnalyzer or
Esplora 3D. This chapter describes the various caispeoncerning the software
installation and the correct sensor positioning fastkening.

2.2 System requirements

FasftTracer works on normal desktop or laptop computeith Windows 2000, XP,
Vista and Windows 7 and requires the following heack:

Processor X86 — 500 MHz X86 — 900 MHz X86 — 1,6 MHz

Minimum

128 MB 512 MB 1GB
Hard Disk available space 20 MB 1GB 5GB

SVGA SVGA SVGA

USB 2.0 USB 2.0 USB 2.0

Mouse — Cd Rom Mouse — Cd Ron Mouse — Cd Rom
\VIld{elelid @il N@elpq o Ello]I1VAN Office 2000 or sub. Office 2000 or sub. Office 2@0Gub.

System requirements

File Edit View Favorites Tools Help

2.3 FTAnalyzer installation Qo - © - [F| Pewer [yt |Gl
. . . e I\) & Files Currently on the CD
Before installation, all programs ir ...
execution on the computer should be Sh & roum e r
down. It is recommended not to connect 2 ™" rl
the measurement device until the @ -rummiunw s
software installation procedure IS X meeren Lz e
complete.

Setup FTAnalyzer

FastTracer User Manual 5
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Proceed as follows for installation
1. insert the CD-Rom provided witfasfTracer into the CD player

2. find on the desktop the “computer resources” icod double-click it or click
start and then “computer resources”

3. find the CD-Rom player and double-click the icon
4. click theFTAnalyzer_setupicon
5. follow the instructions on the screen and proce#h the software installation.

After installing FTAnalyzer, at least one of thasfTracer measurement devices must be
connected to the computer to operate drivers @etide. Please notice that if the device
is not connected it is not possible to start thitnwse for the first time and to perform
off-line operations.

2.4 Esplora 3D installation

Before installation, all programs in execution be tomputer should be shut doviin.
IS recommended not to connect the measurement deeicuntil the software
installation procedure is completeProceed as follows for installation:

1. insert the CD-Rom provided With pr
FasfTracer into the CD player [Fle ek vew Favokes Tods Hebp

. ") Back - ) - ir ) Seardl Folders -
2. find on the desktop the “computegesslk\%f PREEN =

resources” icon and double-click it c Files Currently on the C1
click start and then “computer resources’ fieandroldertasks 2 FI' Fr

Iim Rename this file

2. find the CD-Rom player and double-clic & mvetnsre

FTanalyzer,

. Copy this file
the ICOn g Pu:l?’sh this File ko the Web
. . ] E-rnail this file
3. click theEsplora 3D_setup.exécon X Delte this fle
follow the instructions on the screen ai Setup Esplora 3D

proceed with the software installation.

After installing Esplora 3D, at least one of fh@sfTracer measurement devices must be
connected to the computer to operate drivers @etde. Please notice that if the device
is not connected it is not possible to start thitwse for the first time and to perform
off-line operations.

2.4.1 Sensor positioning and fastening

For theFasfTracer correct use, the user shall position antkfathe acquisition sensor
in the right way. The wrong positioning and loossténing can lead to incorrect or
misleading measurements.
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Correct positioning requires the sensor to be sef ¢lose to the vibration sources to
enable detection and the measurement point shathbsen according to the type of
analysed vibration. Sections [1] and [2] providditations on the sensor positioning for
machine monitoring.

Before measurement the user shall make sure theorsen well secured, otherwise
measures might be altered by vibrations. The aitouisdevice is equipped with
magnetic adapters, an excellent solution for tms@efastening; you can also consider
using cyanoacrylate glues (e.g. Loctite). Tighttdasg is extremely important,
therefore the best solution is to fix the sensom@ans of coach screws.

2.5 Frequently Asked Questions (FAQ)

Q: The software does not see the connected device..
A: Open the Device List and click the Refresh Delist key.
Q. The software does not start correctly.

A. Try to connect a FaBtaceracquisition device; if the problem persists, réatisthe
software following the procedure explained in pasgah 2.3.

Q. How manyFastTracer devices can be used at the same time?

A. The maximum number of Faisicerdevices which can be used at the same timem
not limited and depends exclusively on the comphaetware.

Q. How can | receive technical assistance?
A. For Sequoia IT technical assistance e-mail fo@sequoia.it

Q. Can I copy or use different copies of Sequoia I$oftware and documentation on
my company’s computers?

A. The software and the documentation can be uset copied freely on every
computer held by the Fasacersystem purchaser.

FastTracer User Manual 7
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FTAnalyzer

3.1 Introduction

FTAnalyzer is a software which transforms a nore@hputer into an instrument for
the display, storage and processing of the measoipégined throughFastlracer
devices.

Be aware of the following conventions before thitveéare presentation:

FasfTracer acquisition devices measure acceleratiothendevice application
point according to the x,y,z tern indicated on skasor casing; this tern will be
used as reference for directions and points of oreasent;

The fixed sensor acquisition sample rate is 8&8ple/s

The device can acquire accelerations with maximuoaute corresponding to
the full scale of youFasfTracer (+ 18g, + 5g, + 2g) and frequency betweeklz 0
and 2500 Hz.

For the best use ¢fasfTracer devices, carefully read the pages belovhes provide a
description of FTAnalyzer functions.

3.2 Philosophy of use

FTAnalyzer processes and displays the values ajuirreal time or off-line by one or
more measurement devices. The maximum numbEasfracer devices which can be
used at the same time is not limited and dependsigxely on the computer hardware.
FTAnalyzer can:

process or display values measured at differeragi(off-line) and save them to
file;

save measures to file during acquisition;

export measures to other numerical software;
export data to a Microsoft Excel or text document;
filter measures through high/low pass filters;

compare measures taken at different times.
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The last function is particularly useful for condit monitoring: comparing measures
taken on the same machine at different times c#m define the machine operating
condition. Of course, the analysed event must besdtme and measurements shall be
taken by positioning the sensor in the same pdiatldimes. This way it is possible to
provide a time-trend analysis of the machine gdneoaditions and determine its
operating state. Sections [1] and [2] provide iatlans on the events to be analysed and
the sensor positioning for the machine conditionnitasing. As already said,
FTAnalyzer can also process filed measures recdoééare processing. The data files
are viewed by FTAnalyzer as virtual devices caléd Devices

—>| Axes
[ }—
Time Domain Display NS |
Device
FastTracer
[
FTAnalyzer || FREQUENCY —.- Espl
Frequency Analysis —I» . Dedicated diagnostic models
File Device
FastTracer
. (et |—
:*'?"\ S
&5 Ll (e —
K 7
\ <&

= Event Acquisition AXES & FFT Dispiacerent -
i

FTAnalyzer: measurements and diagnostics

FTAnalyzer enables to analyse the acquisition dewiceasures in time domain,
frequency domain or both. In time domain you cawihe acceleration components in
the measurement point or indirect measures

resulting from processing, such as Velocity Ri
values oixy, xz yzandxyzmodules.

In the frequency domain you can view ti
acceleration, speed or displacement compor
spectrum in the sensor application point through
FTT analysis. TheTriggered display mode is
particularly useful in this respect as it makes
possible to synchronize data acquisition w
vibrational events whose characteristics have b
specified by the user for an established tin FTAnalyzer: x-y-z acceleration
FTAnalyzer functions enable skilled users to stu  components; flat projections
vibrational phenomena, to understand cause-fi

relations (forthcoming fault, part slackening, gtc.

and the resulting effect on the machine vibratiasighature or other parameters (e.g.
high Rms values, abnormal widths, etc.).

FastTracer User Manual 9
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After detecting the cause-effect relation, the #iid of FTAnalyzer can be used to
work out a test model dedicated to the analysechmacLess skilled users can apply
this model through the Esplora 3D software andfwelthe instructions (set out by the
skilled user in the FTEditor model) to carry out tfault diagnosis operation. See
chapters 4 and 5 for the use of FTEditor and Ea3ar.

3.3 Start

To start FTAnalyzer, find the Windows start buttord click as follows:

Start Programs SequoialT FTAnalyzer FTAnalyzer 1.2.z.t

Should the program not start or any error messhgebsplayed, follow the suggestions
provided in paragraphs 2.3 and 2.5 of the preseamiua.

3.4 Interface

The FTAnalyzer interface is similar to that of mangdern programs and consists (see
figure below) of an action toolbar, a device toolkend different tool toolbars
(highlighted), a Devices List (highlighted) and iears Graphics areaghighlighted).
This paragraph will present the above mentionedrialyzer interface components.

Action toolbar

Tool toolbar

| O tewvien @ NewFil Device o sostias v || Hod [ Recouding OFf

Trigaer: Axes & FFT Acceleration(5Q-5-714251) |NONE | Level (mfs™): a fs\one:lPosm\fE = | start time {me): 0 |I' bl zli rpan ‘HselectmntExport

Devices
= Devices
& USB FastTracer 50 - 5Q-5-714251
= Data
1d: FastTracer
PH: 50130038

% || Anes & FFT Acceleration(SQ-5-714251)

T i S S S

Serial Number: 5Q-5-714251

Bith Date: 2008-Jan-22

H Ver: 2

THF Ver: 3.0 -10

Part Number: 40452654 650 600 550 500 450 400 350 300 250 200 150 100
Sample Rate: 3152 4

Full Scale: 5q ALLDZ—‘V Scale (mistdiv) 5 jv Offsat (mfs?) 0 Hx Seale (msfdiv) 50 H Settings.,
1] 1] | |
Devices List

Trigger toolbar

Graphics Area

Refresh Devices List

nnnnnnn

FTAnalyzer: Interface

10
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3.4.1 Graphics area

FTAnalyzer uses special graphic view caléthphics areao display measures. These
views are mainly of two types and have differemdiions.

Graphics area for time domain analysis (oscilloscag)

This view can be used as an oscilloscope screechvdigplays the time trend of
the analysed measures.

Graphics area for frequency domain analysis (spectim analyzer)

This view can be used as a spectrum analyzer sevbah displays the Fast
Fourier Transform (FFT) of acquired measures. bs¢hviews, the FTAnalyzer
applies the Fast Fourier Transform to the acquisisignal and displays its
frequency spectrum.

FTAnalyzer: different Graphics areas displayedha active view

The FTAnalyzer can display differe@raphics areasn the same screen view at the
same time. Proceed as follows to dragraphics areanto the screen view:

click the title label with the left mouse buttondakeep it pressed;

drag the pointer to the external border centrehef area where you wish to
position the Graphics area Please notice that the colour of the view part
including theGraphics areas blue;

FastTracer User Manual 11
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release the left mouse button.

3.4.2 Devices list

TheDevicesview provides information on connected devicespenFile Devices

The File Devicesare virtual devices reproducing the data stored ifile, while the
Devicesare theFasflracer measurement devices connected to the compute

Obviously, theFile Devicesreproduce the measures which have already beem tak
(Off-line), but actually work as connected devices.

= F._astTrau:ers
- FastTracer - 50-5-714251
i -Sample Rate: 15178

- Full Scale: 5g
{ - FastTracer Info
[#]- Device Info
SfFile FastTracer - 5Q-5-714251 |
i Sample Rate: 15178
Full Scale: Sg
-- FastTracer Info
-- Path: prova_2_ 2009 Mowv_Z2 165226
[- Device Info

Refresh Devices Lisk

FTAnalyzer: Devices List

In the Devices Listall the FasfTracer connected acquisition devices are displayidu
the following acronym:

FastTracer -SQ-S-XXXXXX

while device files are indicated with the acronym:
File FastTracer —SQ-S-XXXXXX.

The Refresh Device List key,located at the bottom of thH@evices Listis used to
refresh the list of connected devices and to clieek state.

If you right click on theDevices Lista pop-up menu will be displayed to create File

12
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Devices or refresh the connected device list.

3.4.3 Menu

The menu toolbar (FTAnalyzer) consists of four pgpmenus which allow the user to
carry out different actions. The table below shdie different menus with a general
description.

[Fie.

. Exit Alt+F4 |
To exit the program I
Mew View. ..
[Mew File Device. .,
New View... To carry out measurements (see paragraph 3.5) o oot g
v Device Toolbar
New File Device... |To load a file as file device v A T
. . . . rigger Toolbar
Show Device To display the device list b
FTEditar
Show global settings To display FTAnalyzer settings Defauk Toobars Layout

v File device 'Stepper_2009 Dec_07_114329' S0

Device Toolbar

l;erspectwe

ACtIOﬂ T00|bar ) Load perspective... Ch4+0
TO d|Sp|ay the toolbar Save perspective.., CHl+S

Tool Toolbar

Trigger Toolbar | .

Fullscreen Full-screen application

FTEditor To start FTEditor

Default Toolbar To restore toolbar default conditions

File devicexxx To display theGraphics aredor the data overview

Load Perspective To recall the stored view configuration

Save Perspective To save the view configuration

About Information about FTAnalyzer
1'
3.4.4 Global Settings Lo —
e 500

To display settings (FTAnalyzer), proceed through t | =

menu as follows: W ——————
Last Speckrum Weiokts 1 =]

FFT Spectrum Sampless [18364 =]
Frrrasktiods: [peme =]
|

View Global Settings I
peckaround: [l chesse.. |
Cancel | Apply HTl
in this view you can change different FTAnalyze FTAnalyzer: Default Settings

parameters.

FastTracer User Manual 13
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Deraun(op

oI e R &= Il To set diagram X axis scale in current units 100

To move displayed signals in Y direction of the 0

Oscilloscope Y Offset )
set quantity

Oscilloscope Y Scale To set diagram Y axis scale in current units S

To set the type of diagram Y axis scale in the Linear (dB)

Spectrum Y Scale Type frequency domain

To set the minimum value of the diagram X 0

Spectrum Minimum Hz . . ;
axis scale in the frequency domain

To set the maximum value of the diagram X 2500

Spectrum Maximum Hz . . .
axis scale in the frequency domain

Spectrum Minimum To set the minimum value of the diagram Y axis 0
Magnitude scale in the frequency domain

Spectrum Maximum To set the maximum value of the diagram Y 5
Magnitude axis scale in the frequency domain

Spectrum Horizontal To set the unit of measurement of the diagram Hz (rpm)
Axis Unit X axis in the frequency domain

DTl LI I (=M AYEl Reference value for calculation of decibels in 0
m/s® case of type dB scale display on Y axis

Last Spectrum Weight Displayed spectrum weighted average 1

To set the unit of measurement of the diagram 16384

FE SRS SETE X axis in the frequency domain

FFT Peak Mode Display of analysed event parameter Peak (pk-pk ; rms)

Number of lines set to zero starting from 0 Hz. 25

FFT Low Frequenciesjis ) ) )
Row Zeroed This parameter is applied only to velocity or

displacement spectra

(foreground) and the diagram background colour Kgemund) by pressing the two
choose.keys.

3.4.5 Toolbar

The FTAnalyzer has different toolbars to quicklyeak functions by means of icon

keys. For the correct use of FTAnalyzer, usersrecemmended to know the meaning
of the different icons and their functions. Thel¢abelow provides a list of the different

toolbars, icons and related functions.
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Trigger Toolbar

Trigger: Axes & FFT Velociby(S0-5-714251) INONE "l
SINGLE

SINGLE to enable the trigger function.

NONE to disable the trigger function

Lewvel (=2 1] |

To set the trigger value

Slope: [POSITIVE = |

POSITIVE the acquisition starts when the sig
goes up through the trigger value.

NEGATIVE the acquisition starts when the
signal goes down through the trigger value

nal

Stop time after trigger in ms

‘ & 571481 ¥

Axis where the trigger function shall be enabl

Conditions are based on t&R logic

Device Toolbar

To display the device sending data to the viewed

Graphics area

L hod

When active, the data acquisition is blocked

E_ | Recarding OFF

To start/turn off the data recording on file.

For further information on the icon functions,
the section offrile Devices

see

-

I

To display files and the related informat
storage path

on

w.‘ Select file...

To set the file name where the data will be st
if recording has started

Tool Toolbar

pred

JrPan To move display in the activgraphics area.
To identify a diagram area to export

spreadsheet, save to file image or print

to
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Action Toolbar

To create a newraphics areao display the data
55, e view acquired from a connected device or a file with
stored data

p—— To create a virtual acquisition device starting
Mew File Device from a file on disk

To start FTEditor for compiling the models to pe
E FiEdie used with Esplora 3D

File= Vigw Perspective Help

N Mew Yiew ' New File Device | u“’i"’ FTEditor | ! 0> 5Q-5-714251 - II Held || [ ) Recording OFf ‘ Wi Select file.,

¢ Trigger: - | T Level (/! 51) o |Slnpe |l SITIVE "lStnp tirne (ms) ||_ = AE 4{-’Pan HSele(tlnn,l’Expnrt
=] FastTracers |
El-FastTracer - 50-5-714251
Sample Rate: 18178

- Full 5cale: Sg -
(- Device Info View bype Signal Type : Device
ITIME _Li IAxes .Li iSQ-S-714251 j Refresh devices |
Axes & Modules ok | Cancel |
RMS 4
Refresh Devices List l
!Ready

FTAnalyzer: Start of a new acquisition

3.5 New view

To carry out measurement thNew Viewfunction needs to be recalled. This function can
be recalled through thidew Viewkey of theAction Toolbar. You can access thdew
Viewfunction also through the Menu Toolbar as follows:

View New View ...

After accessing théew Viewfunction, FTAnalyzer will ask the user to selece th
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measurement domain, the value to be acquired anddfuisition device to be used.

Acquisition

value

2

View tyoe Siond e Cevie

v RS x| |se-s-nazt x| wefrech deuices
\ \ <k | Cancel I
\ Y
Measurement Measurement
domain device

FTAnalyzer: selection of measurement domain andiaitipn values

Measures can be displayed in the time domain, &egy domain or both with or
without starting the vibrational event synchronizedjuisition.

3.5.1 Time: time domain measurement

To carry out measurements in the time domain, s@BME in the View Typecombo
box. Measurements will be displayed in the osaibgpeGraphics area

The diagram will show time on the abscissa axisthedselected event on the ordinate
axis. To select the event to be measured, findctmeesponding option in the secong
box.

The terms used in the “signal type” combo box aqdaned below:

Axes to measure and display the acceleration X, y,apoments measured by
the acquisition device.

Axes & Modules to measure and display the acceleratiory, zcomponents
measured by the acquisition device, as well asticeleration vector projection
modules orxy, Xz, yzandxyzplanes.

Rms to display the root mean square (RMS) value aheabration velocity

component at the measurement point; these valhesv(sas RMS Velocity X,
RMS Velocity Y and RMS Velocity Z) are then plottad a function of time in a
graphics area The RMS value is calculated in accordance wit® IB)816/1

using the following formula:

2
_ / 10° a
Vims, =T x 10 3\/;— [(s1f1)2+(s2f2)2+...+(s”f,,)2 = V12+V22+...+V3 == \/(#) +

a 2 [} 2
722—) ++(f—:)

(ISO 10816-1)

and is reckoned on a buffer of 1024 measurementsrad every 125ns

ISO 10816/1 describes different methods for assgssiachine conditions using the root mean
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square (RMS) value of vibration velocity measuredcertain measurement points. Of the
various criteria specified by the standard, “vilmat magnitude” is most commonly used.
According to this criterion, the level of vibratidor each machine (i.e. in a given class) is
divided into 4rangesrated in the figure shown below from green (gotedjed (unacceptable)
in increasing order of importance.

Vibration Severity 1SO 10816
0,01 0,28
0,02 0,45
0,03 0,71
0,04 1,12
0,07 1,80
0,11 2,80
0,18 4,50
0,28 7,10
0,44 11,20
0,71 18,00
1,10 28,00
1,77 45,00

VRms

vibration level ISO 10816

This method is used to monitor overall machine biha over time and determine its
operating statug-or further details on this subject and on theafdbe o

measurement, please refer to the standard [4].

3.5.1.1 Time: display options

The text boxes and buttons below the scroll baeasthGraphics areashowing time
domain measurements can be used to change displayneters. The table below
provides the different options and related expianat

Time domain Graphics area display parameters

erelerating 'xl:lill To highlight the colour of the analysed event
IY Scale (mfs3fdiv) 20 |:| To set up the diagram Y axis scale
¥ Offset {mjs?) 0 I:II: To offset the displayed signals by the set up diyant

¥ Seale (msidiv) 200 - To set up the diagram X axis scale
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5ettings...| Advanced settings

Through the Settings button, you can access thenmed settings to select the events to
be displayed or to apply filters to the acquisitiorasures.

3.5.1.1.1 Time: Selection of displayed
values

Tracks | Fiters |

i Acceleration ¥ . b
. Acceleration ¥ S I:I —C e _i
To select the track to be displaye |Eaccsierationz  (ine style: [conmmuous =]

proceed as follows: FTAnalyzer: track selection — Time

Settings Track

the different options allow to include/exclude #@@alysed event through check boxes,
colour and type of line used for display.

3.5.1.1.2 Time: Filters

To filter acquisition measures, proceed
follows:

Tracks Filkers i

[V LowPass Fitsr 908893 !Hz W HighPass Filker | 4.036e-012 Hz

Settings  Filters FTAnalyzer:filter activation.

the different options allow the filter selectiondaits cut-off frequency setting through
check boxes. As shown in the figure, you can enible Pass and High Pass filters.
Both are 4-order filters with 80dB/decade gradient.

3.5.2 Frequency: frequency domain measurement

To display measures in the frequency domain, s€IBEQUENCY in the View Type
combo box, and then select the event whose frequgmectrum is to be examined in
the second combo box. The program makes it possitdaalyse the spectrum of one of
the following events:
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x
View bype Signal Tvpe : Device
[FREQUENCY x| |FFT Acceleration x| [s-5-714251 =|  Refresh devices |

FFT Velocity Ok | Cancel |
FFT Displacement 5

FTAnalyzer: Frequency domain analysis

FFT Acceleration: to display the frequency spectrum of acceleratory, z
components measured by the acquisition device;

FFT Velocity: to display the frequency spectrum of velocityxz components
measured by the acquisition device;

FFT Displacement:to display the frequency spectrum of displacemeny, z
components measured by the acquisition device.

3.5.2.1 Frequency: display options

The text boxes and buttons below the scroll bareath Graphics areashowing
frequency domain measurements can be used to cleéspley parameters.

The table below provides the different options ealdted explanation.

Frequency domain Graphics Area display parameters

Acceleration :x:l:l—‘_:_l To highlight the colour of the analysed event.

MinsiHz0: ] I To set up the minimum value of the diagram X agiles

MaziHz): 2500 To set up the maximum value of the diagram X agédes

EaRd (TN T 0 | To set up the minimum value of the diagram Y ar&les

Mlax¥imis); 5 I To set up the maximum value of the diagram Y ag#des

FFT pnints:|16384 vI Number of points used to display the FFT diagram

[peak =] Y axis value (peak, peak-to-peak, rms)
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Settinl;ls...l Advanced settings

The FFT points parameter also provides the frequency resoluiien,the number of
points (called samplings) allocated to the freqyefield from 0 Hz to 2500 Hz, as
follows:

F sampling

FFT points

If the user requires a high frequency resolutiohigh number of points shall be used,
i.e. a high value of th&FT points parameter. However, the data buffer used for the
spectrum calculation shall include a sampling nuntivece theFFT pointsnumber. As

a result, for a high resolution the time neededdquire this points number (2FFT
pointg can last a dozen of seconds.

For the correct assessment of the time neededdoira2 * FFT points use the
following relation:

Resolution

Time Acquisition 2FFT point
Sampli Rate
The table below shows the acquisition time neededafgiven number of FFT points
considering a sampling speed of 8182Pnples/s. o
FFT points Time Requess] E
25€ 0.0¢
512 0.0€
1022 0.11
204¢ 0.2¢
409¢ 0.4F
819: 0.¢
1638¢ 1.81
3276¢ 3.62
6553¢ 7.2¢
13107: 14.47
26214« 28.9¢
52428t 57.8¢

3.5.2.1.1 Frequency: selection of displayed values

To select the track to be displayed, proceed dmvisl
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Spectrums |

I Spectrum Properties [~ View Properties ————
Acceleration 1 Color: D Choose:.s | ¥ Scale Type! |Iinear YI
Acceleration ¥ o
Nt |y |LINE ,i ' Measure Linit: Im,l's2 'l
. # Measure Linit: in 'I
Settings  Track
dB Ref Yalus: 0,01 I

FTAnalyzer: Selection of tracks and display pararst
frequency

You can select the analysed event, the colour ymel of line for display by using the
check boxes.
3.5.2.1.2 Frequency - scale changes: dB, linear

The software makes it possible to change scalesfie@mgiency spectrum diagram
values, in particular:

Y Scale Type:to set the type of scale (linear; dB);

Y Measure Unit: unit of measurement used on y axis (m/s2; g);

X Measure Unit: unit of measurement used on x axis (Hz; rpm);

dB Ref Value: reference value setting to calculate decibeldHerdisplay with
scale type dB on Y axis.

3.5.2.1.3 Overall measurement

Opening a new FFT view the three axes Overall mttha appears on the upper right
side of the window. The Overall is an algorithmeatd evaluate, inside a well-defined
bandwidth, the vibration total value; this compiaat shows an idea of the total
vibration effect but doesn't offer an evaluationtb& magnitude distribution at the
single frequency component.
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T Acrelerafsnt S0 58262041

Bandwidih

Once thebandwidthis defined (between MinX(Hz) and MaxX(Hz)) the @alé is
computed according to the following formula

n

Overall A

i 0

Wheren is the total rows number in the defined bandwiaitid A is the amplitude of u
each row of all the rows in the vibration spectrahe same bandwidth.

3.5.3 Triggered: event synchronized measures

The TRIGGERED mode enables the synchronization of data acquisitivith
vibrational events whose characteristics have lse¢y the user (called trigger levels
or thresholds) for an established time. Triggeesholds can be set only for acceleration
components and the trigger function can be enabfednore axes at the same time
according to the OR logic.

When the acceleration component size exceeds ablisbed trigger level, the
FTAnalyzer will detect the related event. In parae, if the trigger function is set up as
positive, the FTAnalyzer will detect the event whba signal exceeds the threshold up
the slope; if the trigger function is set up asateg, the FTAnalyzer will detect the
event when the signal exceeds the threshold dogsltpe.

After the trigger event, the FTAnalyzer will be wag for the time established by the
user to elapse and then stop the measure acquisitio

To select the trigger function, click oFRRIGGERED in the view type combo box.
Measurements taken this way will be reported botié time and frequency domain.

To select the value to be measured, select orfeedbtlowing terms in the Signal Type
combo box:
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5
Yiew bype Signal Tvpe : Dievice
|TRIGGERED 7| [axes & FFT Accelerz 7| [50-5-714251 x| Refresh devices |

|Bxes & FFT Velocity
Aes B FFT Displaceme

FTAnalyzer: trigger function

Ok | Cancel |

Axes & FFT Acceleration: the Graphics areais subdivided into two parts
displaying the time progress and the frequencytsp@cof acceleration x, y, z
components measured by the acquisition device;

Axes & FFT Velocity:the Graphics areas subdivided into two parts displaying
the time progress and the frequency spectrum aicitgl X, y, z components
measured by the acquisition device;

Axes & FFT Displacement:the Graphics areais subdivided into two parts
displaying the time progress and the frequencytsp@cof displacement X, y, z
components measured by the acquisition device.

¢ Trigger: Axes & FFT AccelerationS0-5-714251) ISINGLE 'ILevel_(m,l's’): 20 ISIope:IPOSITIVE 'IStop time {rs]; 3000 ||7 sV vz
l SINGLE

FTAnalyzer: trigger parameters

To enable the trigger function, set the threshaties in the trigger toolbar as shown

below.
Trigger Toolbar
Trigger: Axes & FFT Welociky(50-5-714251) INONE 'l SINGLE to enable the trigger function.

SINGLE H . .
NONE to disable to trigger function

Lewvel (=2 1] | To set the trigger value

POSITIVE acquisition starts when the signal exceeds

the trigger value up the slope.
Slope: [POSITIVE = I S .
- I NEGATIVE acquisition starts when the signal exceeds

the trigger value down the slope

Stop time {ms): 0 | Stop time after trigger event in ms

M= v =z Axis for trigger detection according @R

24



FTAnalyzer
Data Acquisition

3.6 File device

The files including acquired measures can be pestedy FTAnalyzer. The software
will process these files as virtual devices calfélé Deviceswhich provide the time
records of the stored acceleration components.

3.6.1 Measure recording

To save measures to a file, click the toolBalect Fileicon Py ot .

The file save view will be displayed with the ditety where measures can be stored
and the archive named.

The file name will include some information setdsfault as follows:
Filename_Year_Month_Day_hourminutesseconds

e.g. if the file name assigned by the user is mdierfollowing will be created:
motor_2009 Dec 03 111732

FTAnalyzer files do not have any default extensitherefore the user is free [to
choose any.

After creating the file, the Device Toolbar textxhbaill display the file path and name.

Sty Docum .il
entsiprovelm

obore j
o

Use the following keys to record measures.

Recording state Possible Action

CJY Recordingoft OFEF single cI|ck_ to start
' recording
; . single click to stop
d A
hl § FotREN ON recording

Please note that if you press the Hold key duregprding, you will stop scrolling the
measure diagram; anyway measures will be savdukifile.
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3.6.2 File device creation (virtual device)

As stated above, FTAnalyzer processes stored mesassrvirtual devices. To create a
File Device and load stored measures, proceedlas/fo

Click on theNew File Devicdcon;
Use the combination @trl + F;

Click with the right button on thBevice Listand selechew device from file..

then find the file to be loaded and clioken If the file is valid (see figure on the next
page) and the data are valid, the following infatiorawill be displayed:

the Device List shows a new device named [1] (gped);

The lower part displays a sort gfaphics areq2] providing an overview of the
performed measurement and some information on sensed, measure
recording path, measurement time duration and oedwgpace;
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.FT FTAnalyzer - www.sequoia.it i ;.I.D_!.ﬁ

File View Perspective Help
00 New View % New File Device [ /%) FTEditor @SQ-S-T‘IZSI - Hald u Recarding Off ‘ L?' Select file...

\
¢ Trigger: - l “'iLeveI {mjs2y: 0 !SIope: POSITIVE : il j!" ENE '-I-'Pan HSeIection,l’Export
e

= FastTracers
l;%--F_astTracer -5Q-5-714251
i i-Sample Rate: 18175

Full Scale: 5g
-FastTracer Info

; Device Info
&-File FastTracer - 50-5-714251 [ 1 ]

i Sample Rate: 18175
Full Scale: 5g

&-FastTracer Info

H— Path: prova_2_2009_Dec_03_110938
& Dievice Info

Refresh Devices List

| Serial number; SE-5-714251 Path: C'Documents and Setfinas\anyihy Documentstprove'prova_2. 2009_Dec_03_110938 Time duration: 0:0.6.8 Size: B04.11KB

FTAnalyzer: opening and reproduction of data stared File Device

The combo box [3] displays a floppy icon showing thirtual device. To
reproduce or analyze the measure, open a new weslidking New View and
select the type of diagram to be displayed [timeqdiency, trigger], making sure
you choose the correct device in the third comba bo

x

View type Signal Type : Dewvice

a
iTIME :_! !.ﬁ.xes __‘_'_! J(:f :__I Refresh devices |
>

50-5-714251
5-714251 - prova_2_2009_Dec_03_110938 I A

FTAnalyzer: Measure display in the File Device

After opening theGraphics areaclick twice on the view [2] to display measureso
vertical lines will indicate the measurement staytpoint (start cursor - yellow line),
while the green line will scroll along the diagrdm indicate the measurement point

currently being read.
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You can also extract to another file some of th@snees stored in the File Device and
displayed in the&sraphics ared?2]. For this purpose, click on tieraphics areg2] by
positioning the start cursor (yellow line) on theareng point of the interval to be
extracted, open the pop-up menu by clicking witk thouse right button on the
Graphics ared2] and selecExtract to file from cursor start. The displayed view will
indicate the interval minute length of the meagarke extracted.

‘Seril number S3-5-714251 Peth  Documerts and Sefingsiny iy D grovepcia_2_2003 Dec (5110838 Tme durdtion G065 Gize 604 11KB

[Extract acquisition to file 1}

min -79ms*

0068
0.085

FTAnalyzer: extract data from File Device

Please note that if a device has been created amvahas been closed by mistake, it
can be opened again as follows:

View File Device 'File Device name'

3.7 Export to text file: measure export

To export measures being acquired or saved todilek theHold key to stop scrolling
information in theGraphics area Click on the diagram and find the starting pant
that a vertical bar will be displayed, then drag khtter up to the point where data shall
be exported. Now open the pop-up menu with the moight button and sele&ixport

to text file...Please note that data will be exported consistemtly the domain where
measures are extracted from. From the pop-up menu can also print out the
Graphics areaor save a file.jpg with thgraphics areaimage. To remove selection,
click Remove Selection...
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FT FTanalyzer - www.sequoia.it

=10 x|
File “iew Perspective Help

i AnyiMy Docum
{0 New View = New File Device iI"\ FTEditor | J SQ-5-714251 '+ ﬂ]m Hold || [ Recording OFf ict;g\pm"e‘pr :l LS" Select file..

£ Trigger: - = | Lewvel (mfs2n =} !Slope: POSITIVE  + | Stop time (ms): 0 II‘ wIT v i «bpan [ selectioniExpart

Devices Axes(SQ-5-714251) Axes(SO-5-714251)

x
= FastTracers
& FastTracer - SO-5-T14251
| Sample Rate: 18178
- Full Scale: Sg
ti-FastTracer Info
& Device Info
=-File FastTracer - 5Q-5-714251
- Sample Rate: 18175
- Full Scale: 5g
-FastTracer Info
- Path: prova_2_2009_Dec_03_110935
&-Device Info

11562 samples|  0:0:0.63

25 S
9001800 1700 1600 | 1500 140
EE

Refresh Devices List I

ALLI:H_:JY Scale (mis3div) 5 Ijv Offset (mfs?) o =L scate gmepivg 100

|Ready

H Settings l

A

FTAnalyzer: data selection for export to text file

In case of time domain measurements, the FTAnaldedisplay the following view
where you can set up start time, end time anddsjeective associated samples.

x

Skart time: 76 Ims End time: 76 |ms
Samples Ffrom stark: 1 Samples From end: 1

Export ko tesxt file. .. |

FTAnalyzer: export parameters

After confirming, add the output file name. The Wheelected part will be exported at
a sampling speed of 8198amples/dor time domain. If the frequency spectrum of one

or more events is exported, the file points wiltregpond to the points used to display
the selected part of the FFT diagram.

The output file has a text structure, all datacganized in a column and separated by a
comma.

The first two lines provide information on sensadaneasure, the third line is usually
empty, while the fourth line provides the eventlalor each column.
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Eile Muodifica Formato

Visualizza 7

FastTracer 5/N, SamplingRate, FullScale, Points
5Q-5-826204, 18177.9, 5, 9331

Acceleration X[m/s2],
914271, -5.41804, 4.47698,
.92955, -5.4156, 4.47956, 7.02818,
.93951, -5.40009, 4.4815, 7.0244,

.9D3988, -5.39826, 4.47997, 7.01508,
.03056, -5.38612, 4.4733, 7.00148,

.91529, -5.37719, 4.46173, 6.98722,
89929, -5.37477, 4.44728, 6.97613,
_88721, -5.3793, 4.43302, 6.97055,

.88041, -5.38862, 4.42217, 6.97085,

ample Index
2.17307,
.15062,
13639,
13249,
.13566,
.13953,
13846,
.13101,
.12084,

7.02841,

Acceleration Y[m/s2],

5.78603,

5.83759, 6.68403

5.827, 6.69105
5.81571, 6.69164

5.8042, 6.6831

5.79408, 6.667E

5.7872, 6.65159
5.78457, 6.64029
6.63682

5.79095, 6.64039

Acceleration Z[m/s*], Module Xy[

(RS RS AN N N RN S RN N |
L L LA A L L LA LA LA L

11488,

11967,
13784,
16646,
19803,
22365,
2365,

2345,

22066,
20139,
18374,
17265,
16977,
17364,
18119,

.B7812, -5.3998, 4.4173, 6.97642, 5.79919, 6.64813
3.87833, -5.41146, 4.41978, 6.98701, 5.81179, 6.&577
3.87959, -5.42454, 4.42963, 7.00338, 5.83061, 6.6691
3.8810, -5.44097, 4.44553, 7.02615, 5.85642, 6.68381
3.88600, -5.461, 4.46464, 7.05376, 5.88676, 6.70255
3.89264, -5.48154, 4.48299, 7.08128, 5.91539, 6.72309
3.90064, -5.49648, 4.49633, 7.10128, 5.93407, 6.7399
3.90767, -5.49985, 4.50144, 7.10713, 5.93644, 6.74672
3.91084, -5.48968, 4.49733, 7.09666, 5.92182, 6.74027
3.90829, -5.47021, 4.48563, 7.07419, 5.89655, 6.72294
3.90034, -5.45067, 7005, 7.04919, 5.87184, 6.70242
3.88049, -5.44113, 4.45517, 7.03239, 5.85887, 6.68835
3.87926, -5.44738, 4.44484, 7.03069, 5.86361, 6.6875
3 5

3 5

3
3

Huom=-lmuswba=om

e = o= m om o= = o= o= =

_87242, -5.46788, 4.44076, 7.04401, 5.88408, 6.70025
. 86964, -5.49481, 4.44204, 7.06574, 5.9119, 6.720865
18932, 3.86931, -5.51849, 4,44575, 7.0865, 5.93691, 6.73983
19601, 3.86833, -5.53245, 4.44819, 7.0989, 5.95235, 6.7507
20021, 3.86358, -5.53629, 4.44614, 7.10061, 5.95747, 6.75113
201, 3.85342, -5.53471, 4.4377, 7.0941, 5.95629, 6.74402
197, 3.83824, -5.53243, 4.42254, 7.08362, 5.95363, 6.73431
18642, 3.82033, -5.53486, 4.40174, 7.07177, 5.95106, 6.72529
1682, 3.80296, -5.5363, 4.37762, 7.05792, 5.94574, 6.71663
14341, 3.78918, -5.53209, 4,3534, 7.03961, 5.93281, 6.70537
11593, 3.78083, -5.51814, 4,33264, 7.01581, 5.9099, 6.68913
09178, 3.77812, -5.49591, 4.318532, 6.98961, 5.88052, 6.66927
77, 3.78007, -5.47299, 4.3131, 6.96824, 5.85385, 6.6515
0748, 3.78506, -5.45943, 4,.31642, 6.95966, 5.84039, 6.64319
08357, 3.79183, -5.46188, 4.32658, 6.96789, 5.8458, 6.64907
09693, 3.79992, -5.47923, 4.3401, 6.98988, 5.86678, 6.66793
3.80972, -5.5026, 4.35313, 7.01629, 5.8919, 6.69273

10613,
.10377, 3.82192, -5.51997, 4.36267, 7.03583, 5.90727, 6.71395
1114 |
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FTAnalyzer: acquisition of data exported to tebd fi

3.8 Export to spreadsheet: measure exportto MS -  Excel files

As mentioned above, FTAnalyzer can export measuaréise native way to Microsoft
Excel files: with this function the user can draw affice documents with the analysed
measures, carry out additional calculations or taligect measurements.

To export measures being acquired or saved tosikect theGraphics areawhere the
measures will be extracted from. Click on the daagrand find the starting point so that
a vertical bar will be displayed, then drag théelatip to the point where data shall be
exported. Now open the pop-up menu with the moigge button and sele&xport to
Spreadsheet

When the"Export to worksheet" view is displayed, set the number of points to be
exported and cliclExport... The next view will ask the user to enter the fdgtname,
proceed and click save as.
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Export to worksheet %]
Samples From skart to expork: TI 5w i |
1024
20438
4096
5192

FTAnalyzer: selection of number of samples to Ipeeed to Microsoft Excel

After saving the file, Microsoft Excel is startedtamatically; if you clickReload Data
and select the previously acquired file, the daila lve loaded and displayed on the
screen.

A c 0 P 5 T v W B
1 Fasfiraser g
2| smsosrras | elotdlata
jomis]_Freq v2] [Specrom e Spe

Sample |1V [mmis] Zvinms]  XDun] _ YDpm] __ ZDm] _ RMSXV[wms] WS
821000227 L0728 1000180881
00078 000022804 00012185
976548 000038674 000236925
03613

Spectum YV [nmis] _ Spectnm 2V [mm] _ Specirum XD [ym]_ Specrum YD 1] Spectrum ZD [un]

00045116
0013773
0.00832178

000311587 001148

T e 0137
n_ FETVdoaty ,~ FRT displecement

s § : m 1
Fronto [EEEFEIe==v===0"

0072961,

Microsoft Excel: document with analysed measures

The Microsoft Excel document consists of a spreaeisiwith measures and diagrampg
examined in the time and frequency domain. Theaglaieeet provides the following
columns of measures:

Sample (independent axis for time domain measures)
Acceleration (XA, YA, ZA);

Velocity (XV, YV, ZV);

Displacement (XD, YD, ZD);

Velocity RMS (RMS XV, RMS YV, RMS 2V);

Frequency (independent axis for frequency domaiasmes)
Acceleration spectrum (Spectrum XA, Spectrum YAeGpm ZA);
Velocity spectrum (Spectrum XV, Spectrum YV, SpegtrZV);
Displacement spectrum (Spectrum XD, Spectrum Y2c8pm ZD).

3.8.1 Note on Microsoft Excel configuration

To import data to Microsoft Excel, enable extermi@ta macros and connections
following the recommendations below:
Click on the Microsoft Office key and then Exceliops;

Click on Protection Centre and then Protection eegettings;
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Find Macro Settings and select "Enable all macros”;

Find the external Content in the "Data connectimrtgztion settings” and select
"Enable all connections";

Microsoft Excel configuration

In case of Microsoft Excel protection notice, cliock the Option... key in the protection
notice and select "Enable content".

(o) - - ooy s Spla et ] Teridolia com] i
—/ Home Inserisci Layout di pagina Formule Dati Revisionz Visualizza @ Avviso di protezione - Connessione dati
= 3 < = - = Connessione dati
J Arial 1o = HinsaTiil = = Generale - Le comne dati sono state disattivate. Se si decide di attivare e connessioni dat, 1
__“é computer rebbe non essere pill protetto, Attivare i contenuto disattivatn solo se l
fonte del rcibile
Incolla || Sy A cad - || |EE . =0 00| |
E ) IS | W | & ‘@ Yo 000 | S0 %0/ | Percorso flet  C:\Program Fies\SequoiaITFTAnalyzer_1.2,3800.0\ft_report.xls
Appuntl & Carattere = Allineamento = Mumeri = ® Proteggi da contenuto sconosdiuto (scelta consigliats)
£ Aftivail contenuto
@ Awviso di protezione 1l contenuto attivo € stato in parte disattivato, Opzioni.., I
Al A 5|
i A | B | G | 8] = G
| 1 _| SamplingRate FullScale Points Bandwidth Reload Data
2 |8/N 007508 18432,00 500 16384.00 2500.00
3
4 | Sample XA [mis?] YA [mis?] ZA [m/s?] XV [mm/s] YV [mm/s] ZV [mm/s]
] ApriCentro orotedone L

Microsoft Excel configuration - protection notice

32



FTAnalyzer
Data Acquisition

3.9 Perspective save and load

To save the view configuration, find the Perspectivenu and proceed as follows:
Perspective Save perspective... or Ctrl + S

To restore the previously saved view configuratfmoceed as follows:
Perspective Load perspective....or Ctrl + O
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FTEditor

4 .1 Philosophy of use

As stated in the previous chapter, the analysiglwyhtional problems with FTAnalyzer
allows to define the cause-fault relation affectihg machine vibrational signature.

For the best use of your software and to proviggriments improving your service,
Sequoia IT has developed the FTEditor module of ialipzer.

FTEditor has been designed for diagnostics apphieatand its purpose is to help
vibration experts to define diagnostics "paths"dolasn pre-established tests which can
also be used by less skilled users.

Before explaining how to use FTEditor, it is neeggsto outline the involved
professional figures and the way they can direatlindirectly interact with Sequoia IT
software.

Architecture for use of Sequoia IT software

First, it is necessary to make a distinction betwtee vibration expert user (master)
who will define the diagnostics paths for the difiet machines (according to a
documented experience) and the maintenance opevator will implement the
established models with FTEditor through the EspRID software.

In other words, the expert user will set up an eclvith the different tests and related
guidelines through FTEditor, while the maintenaaperator will implement these tests
for the machine state monitoring through the EspRID software.

And now we can analyse how FTEditor works at & icnceptual level. To understand
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FTEditor operation, see the figure below which pris the reference conceptual model
of an archive (Model Database) used to monitovargimachine.

FTEditor: Model DB structure FTEditor: module start

As shown in the first figure, the archive includeveral tests (three in the figure) each
based on a set of measurements.

This archive, drawn up by an expert user, is ai@rmaintenance tool consisting (in
this case) of three tests and related measuremEatsthe machine diagnosis, the
maintenance operator shall implement the threes tesdd carry out the required
measurements.

Of course, for each test it is advisable to work @@onsistent set of measurements to
be repeated an appropriate number of times. Eathwi# provide information on the
machine state. Therefore, the established numbé&rsts making up the archive shall
cover all the machine aspects which need to bekeldec

The next chapter will deal with the creation opadfic machine-dedicated archive.

4.2 Start

To access FTEditor, start up FTAnalyzer.
To start up FTAnalyzer, find the start key and pext as follows:

Start Programs Sequoia IT FTAnalyzer FTAnalyzer x.y.z.t

Should the program not start or any error messbgeBsplayed, follow the suggestions
provided in paragraphs 2.3 and 2.5 of the presamiuad.

To start FTEditor, proceed as follows:
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click FTEditor on the action toolbar;

click View FTEditor in the text menu

4.3 Create new model

By clicking onCreate New Mode| you can create a new set of tests for the machine
condition monitoring.

These models are useful mainly because they galihiie tests dedicated to a machine
in one single file, thus becoming virtual diagnecstiools.

To create a new archive, click @reate New Modelto display a mask called Editing
Model inside the main view; to set the archive| fil the mask with machine
description, machine family, manufacturer, refeeenoodel and machine images, and
finally click Saveto save the model.

FTEditor: creation of a new model

Please note that after saving the archive, on taskneft-hand side a model will be
created with the same ID entered in thedel field.

4.4 Add test

After describing the machine to be examined, yostdefine the condition monitoring
tests. To create a test, select the referencevar¢hihich has the machine name) and
click Add Test.
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A mask will be displayed (as shown in the figurglled Editing Test Model
'‘ArchiveName'.

FTEditor: creation of a new model - add images
On the mask right-hand side, under the Image latet, of the analysed machine
images defined during the model setting up wiltdisplayed.

It is possible to draw a red rectangle on the Bgwo highlight the area under
examination. To draw the rectangle, click on thgufe and drag the mouse until
reaching the desired size. The rectangle will h&kp operator find the area to be
measured.

In the figure on the left, an additional image da@ loaded (e.g. on the sensor
positioning) to further help the operator.

The text box shall give instructions to the opemattaking measures, therefore it is
recommended to compile it accurately.

4.5 Add measure

After setting up the machine test, you must defireemeasures to be carried out on the
machine. To add a measure, clickAmd Measure...
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The displayed mask shall be used by the compiler tes set up the measures to be
carried out by the maintenance operator, as wellth@s alarm reference values

(thresholds) and related messages.

FTEditor: creation of a new model - test simulation

The table below shows the measure setting fields.

Measure settings

Name Measure name

Signal

Domain and event to be measured (e.g. time — frexyue Rms)

Time Duration Measure time duration

AXis Reference axis

The Thresholds field defines thresholds in the frequency or tidmmain. When these
thresholds are exceeded, the program will displagsages informing the operator. As
the aim of these messages is to help the operattorm diagnostics, they must be clear

and easy to understand.

Measure simulate

Refresh Device List

To refresh the device list

Device

Device used during simulation

Simulate Measure

To simulate measures on the field
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Thresholds

Name Threshold name

Type Type of threshold constraint: maximum, minimum @rming

Freq. Min | Lower end of threshold field in frequency domain

Freg. Max | Upper end of threshold field in frequency domain

Value Threshold value

Message Message to be communicated to the operator

Action Action to be taken by the maintenance operator

The Graphics areabelow can be used to simulate measures to checkffitiency of
the set parameter.

Measure simulate

Refresh Device List |To refresh the device list

Device Device used during simulation

Simulate Measure | To simulate measures on the field

4.6 Export database to file

To export the database set up with FTEditor andituse Esplora 3D, click ofExport
Database to file
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Esplora 3D

5 .1 Philosophy of use

Esplora 3D is Sequoia IT software solution desigf@mdmaintenance operators in
charge of machine or installation diagnostics. &spl3D makes it possible for the
maintenance operator to carry out predictive diagndy following the program
instructions based on the comparison of threshaldes.

As outlined in the previous chapter, the expertr s&s up an archive of the different
tests and related guidelines with FTEditor, while thaintenance operator will perform
these tests through the Esplora 3D software fontaehine state detection.

Architecture for use of Sequoia IT software

Through the Esplora 3D specific module, it is pokesito save these tests for the
creation of automatic reports and maintenance shegarding the examined machine.

Esplora 3D is based on tModel InstanceandModel DB concepts explained below.
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Model Instance

The diagnosis made by a maintenance operator oachine is based on data such as,
manufacturer, serial number, location and main utesat (e.g. colour, processed
substance, etc.); basically, every machine reptesanspecific case, therefore each
machine is considered by Esplora 3D &dalel Instance

As a result, for the machine identification it iscessary to createModel Instanceby
setting at least two of the parameters shown inahie.

Parameter Meaning

Serial Number Machine serial number

Machine ldentification Machine identification

Location Machine location also in relation to a plant
Machine Model Model

Model DB

Model DB is the archive regarding a specific machine famiyincludes tests and
related guidelines, as well as any actions to kentan case of faults.

Esplora 3D: start

5.2 Start

To start up Esplora 3D, click start and then prdcasfollows:
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Start Programs Sequoia IT Esplora 3D Esplora 3D 1.2.z.t

Should the program not start or any error messhgeksplayed, follow the suggestions
provided in paragraphs 2.3 and 2.5 of the preseamiua.

When Esplora 3D is started, the program main viel display two options: Test
Model InstanceandBrowse Model Instance Tests ReportsThe Test Model Instance
key will start the machine diagnostics proceduvesile the Browse Model Instance
Tests Reportskey will browse stored reports. Before diagnostaisvays make sure
that the software has loaded the suitable arcihlcelél DB).

5.2.1 Import Model DB

As stated above, make sure that Esplora 3D hagdotdee Model DB concerning the
analysed machine. Proceed as follows:

File Import Model DB or press Ctrl + 1
An open file...view will be displayed, select the reference dasaband cliclopen

5.3 Test model instance: model - machine selection

To carry out the machine diagnosis, clickT@ast Model Instance

Esplora 3D: model selection
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A view will be displayed with two sections: the tope is calledModels and the bottom
onelInstances The Models section shows the models available in the datalvelsde
the Instances section shows thé&lodel Instances concerning the selected model.
Should the Models section not show the class oke#t@nined machine, make sure the
database is correct (see previous point). The @@ displays three buttons with the
following functions:

Create Model Instanceto create an instance of the loaded model;
Back to cancel operation and return to the previoug/yie

Test Selected Instancéo carry out tests.

Select the model in th&lodels section and the created instance in bhstances
section, then click omest Selected Instane@d carry out diagnosis.

It is necessary to select the machine molfelde) and the instancéModel Instance)
which must be created as explained below.

5.3.1 Create model instance: instance creation

To create a new instance, click on Create Modéhhte and fill in the displayed mask
with at least two information on the examined maehi

Esplora 3D: Model Instance creation

Indicate as many data as possible for future guapkrt identification.
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5.3.2 Test selected instance: diagnostics

To start testing, click offest Selected InstanceA new view is displayed with the
image of a machine like the one being tested. Ma@eathe concerned area of the

machine is highlighted by a red rectangle drawrheanimage. Next and Prev keys can
be used to display other images, if loaded.

Esplora 3D: Operator instructions

After identifying the sensor positioning area, yaan perform tests by clickingxecute
All Tests. Another view will be displayed with the operatostructions and an image
providing further information to the user. The viéap part also shows the machine
identification and the name of the test being pregaAfter clickingNext, the program
will ask to find the acquisition device to be usidnore devices are connected.

Esplora 3D: Test
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The test time duration was established by the éxpsar who set up the test model,
therefore the operator does not have any contrel the acquisition time length.

Esplora 3D: test result.

When the test is complete, the program will shoe tbsult in the section below the
Graphics arealn case of failure, the database message willifidayed again with the
related suggested action to be taken. When thésteshcluded, the operator can decide

to draw up a report and save it on disk. The prmogvéll execute all the tests in the
machine archive.

5.4 Browse model instance: see reports

By clicking Browse Model Instance Tests Reporthe user can see the stored test
results, as in a virtual test archive.

Esplora 3D: browse reports
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5.5 Menu

The pop-up menu toolbar of Esplora 3D consists hoéd pop-up menus offering
different actions. The table below provides thd k8 menus and their general
description.

File
Import Model DB To import a test archive

Exit To exit the program
Show Device To view the device list
Fullscreen Full screen application

Help
About Information onFasftlracer
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Wireless Communication Device FastWI

FastWI is the WI-FI (Wireless Fidelity) communicatiinterface adapted for the triaxial
vibration analysis instrumefRastlracer.

In the following manual section you can find theimiechnical device feature and the
correct FastWI installation procedure. This confegion has to be made just once on
every computer you want to use to communicate éstTracer by FastWI.

In case you loose the net settings and/or it's etbéadl restore the FastWI default status,
the device has a RESET button on its back side,ftpashed for more than 7 seconds,
configure FastWI at its original status (and yoavér to repeat the configuration

procedure here showed).

6 .1 Package description

The FastWI box includes:
1 FastWI device
1 M5 power supply cable with length of 2 m
1 Universal AC Adapter
1 Screw Adapter to connect power supply cable had\C adapter
1 FastWI Antenna
1 CD with configuration software LANTRONIX WiPORT
Installation and Technical Description Sheet
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6.2 Installation

At the first installation follow the next steps
1. Plug theFasfTracer device to the FastWI. Please take carembper locking
connection
2. Connect the Antenna to the SMA connector on théV¥as
3. Connect the power supply cable to to the monitoneghine with a DC voltage
in the range between 12 and 30 \olt. In case ghermanent installation, please
use the AC Adapter (by the specific Screw Adaptahe box). Take into account

to respect the right terminals color in order togarly supply the device. The
\oltage positive is identified by red terminal (thegative by the black one)

4. Insert the CD and install the software Lantronixvige Installer (also available
on the FTAnalyzer CD and on the Lantronix websitawlantronix.com).

5. When the installation ends, search on the wirehets, available on Windows,
the FastWI one and connect to it (clicking on tberinect” button).

6. Run the program Lantronix Device Installer. Cliak $earch (upper left side of
the widnow) and wait until the device is recognized

7. Fig. : Search for devices on the net

8. When FastWI has been recognized a short deviceripiso apperas on the
window right side . Among these data you can readP Address

9. Open your internet browser and copy this IP addidsgin Window appeatr.
Leave everything blank and click “Login”.

10.A web interface to configure the device appearsodSh the same parameter of
the net where you're going to insert the FastWthen“Network” menu on the
left side. Then click on the “Server menu” (on #a@ne menu)
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11. The “CPU performance mode” must be set on “high’i. tBe same menu click
on menu voice “channel 2"->"Serial Settings” andpgothe following
configuration:

Protocol: RS422/RS485 — 4 WIRE
Baudrate: 921600

Data Bits: 8

Flow Control: NONE

Parity: NONE

Stop Bits: 1

Don't modify all the other parameters. Please take account that, if the Fastwi
configuration parameters should be different froourytypical working net you could
have to connect again to this new net to identigyFastWiI.

Apply the net modification. Now the device is reatybe used by the FT anlayzer
software and to be recognized by it in the deviists
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WiFi Interface - Technical Specification

The WiFi interface connects a FastTracer deviaeR& through a WLAN, either point to point or in
infrastructure configuration.

Features

Remote devices access enabling

Industry standard 802.11b/g interface

No need dedicated software

FastTracer ready connection

Wireless security in according to IEEE 802.11-PBKA-PSK, TKIP

Small size and low power consumption

Mechanical dimensions (approx)

L=100 mm
W=50 mm
H=20 mm
Weight= 150 g

Easy to fix with magnetic feet

Network Interface

802.11b/g WLAN

Connector: Antenna (RP-SMA)

Standards: WPA, WEP, ARP, UDP/IP, TCP/IP, ICMP, SiMitolP, DHCP,TFTP, Telnet and
HTTP

Serial Interface Security
Connector: Waterproof LFO7 IEEE 802.11b/g — PSK Encryption
RS422 Serial Protocol WPA - PSK
Data Rate: 921600 bit/s TKIP Encryption
Characters: 8 data bits 64/128 bit WEP
No parity
1 Stop Bits
Environmental (stima) Power
Operating temperature range: -40to 70 ° C Wide input range: 12 - 30 VDC
Operating Humidity: 0 to 95%, non condensing
Storage temperature range: -40t085°C

Certifications

Industrial environment: CEI UNI EN 61000-6-2, CENUEN 61000-6-4

Protection 1P40
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