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Chapter 1 Introduction

Welcome to Vibrodesigner!

Vibrodesigner is an advanced condition monitoring system for industrial machinery. The
system functionality encompasses a wide range of maintenance engineer tasks, from
simple measurements and data acquisition to complete plant-wide maintenance. The
Vibrodesigner solution has the power to enable monitoring and protecting machinery
against high vibration and the potential damage associated with excessive vibration.

Condition-based machinery maintenance provides you with recording and trending
vibration data to keep track of component performance. Permanent vibration analysis of
machines for potential faults is the most effective technique in condition monitoring.
Fault detection at early stages is based on spectral analysis of mechanical vibration of
machinery components. With Vibrodesigner, you perform regular machinery inspections
(diagnostic data acquisition), monitor condition and plan maintenance over the entire
operating period for all machines. Shaft speed, temperature and other parameters are also
used by Vibrodesigner for machinery monitoring.

Integrating offline and online monitoring is the optimal solution for condition-based
maintenance. Data acquisition with portable STD-500/510/3300, stationary CTD-
2060/2160/3168 monitors, or online ASTD-2 system helps you implement plant-wide
maintenance.

Vibrodesigner automatically fulfills the following monitoring requirements:

e Preventing machinery from failures.

e Regular measurements for detecting possible machinery condition changes.

e Real-time machinery condition monitoring over any set of specified parameters.

e Long term storage of the collected data for statistics, further analysis and diagnostics.
e Pinpointing progressive defects and defining deadlines for repairs.

e Locating faulty components and determining a fault causes.

Vibrodesigner provides a large-scale functionality. It allows you to create the plant
hierarchy that matches the structure of a real-world plant. Using Vibrodesigner, the
maintenance engineer makes a plan of vibration inspections by creating machine models,
machines, measurement points and inspection routes. An embedded interface for
connecting to Technekon’s portable analyzers enables loading inspection configuration
(routes) into these devices. Inspection routes set all the parameters that a portable data
collector will need for data acquisition. When vibration data are collected, you can load
the collected data into the Vibrodesigner database on your computer. To detect various
machine defects, you may compute any parameters from measured signals, bands or
other calculated parameters. You may specify alarm/warning thresholds for these
parameters and monitor calculated parameters as trends. You can also import the files
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containing inspection data retrieved via the online ASTD-2 monitoring system. Besides,
scheduled auto acquisition with remote data monitors can be applied.

A maintenance specialist may use the data stored in the database for:

e Creating and printing reports.

e Visual analysis of waveforms, orbits and spectra.

e Calculating and storing trends of frequency bands (absolute and relative).

e Trend visual analysis for frequency bands and different operational parameters. The
analysis includes forecast and alarm levels.

e Viewing and analyzing orbits.

e Waveforms and spectra integration and differentiation, FFT, and so on.

You can create more than one database. Thus, the user may work with various databases,
choosing the one of interest.

When installed on a plant local network, the program supports a multi-user access mode.
Multiple users may logon to a common database that resides on one of the computers on
the network®.

Who Should Use This Book

This manual is intended for vibration analysis specialists in charge of monitoring a
plant’s machinery. It is assumed that the reader has acquired the following knowledge
and skills:

¢ Knowledge of machinery vibration analysis
e Skills in using Windows 2000/XP

1 You need to specify special Windows security settings for accessing remote computers. For more
information, see “Windows Security Settings for Remote Access”.

10
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Chapter 2 Vibrodesigner Installation

This chapter describes how to install Vibrodesigner. It also contains Vibrodesigner
system requirements.

It covers the following topics:
e Workstation Requirements

e Installing Vibrodesigner

Workstation Requirements

Before you install, make sure that your workstation meets the following hardware
requirements:

e Processor Intel Pentium™ 500 MHz or higher
e At least 128 MB of RAM (Windows 2000), 256 MB (Windows XP)
e At least 350 MB free hard disk space

Note This disk space may vary depending on your database size. Up to
2.5 GB may be additionally required.

e Video system supporting at least 1024x768 (High Color)

One of the following operating systems must be preinstalled on your computer:
e Microsoft Windows 2000 SP4

e Microsoft Windows XP SP1, SP2 or SP3

Note To enable Vibrodesigner-Standard to work properly, the following
program is to be preinstalled on your workstation: Microsoft NET
Framework 2.0.

11
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Installing Vibrodesigner

To install Vibrodesigner-Standard properly, log on to the workstation as a local
administrator. If necessary, contact your system administrator.

Before installing Vibrodesigner-Standard, make sure that the freeware Microsoft .NET
Framework 2.0 software is installed on your computer and it works properly. If not, you
have to install it. To do so, use the dotnetfx.exe file located in the folder
NET_FRAMEWORK?2.0\ of the Vibrodesigner-Standard installation CD. Run
dotnetfx.exe and follow the onscreen instructions. Make sure .NET Framework has been
installed properly and no errors occurred. If another version of .NET Framework
(different from 2.0) is installed, it do not affect Vibrodesigner performance. You have to
install .NET Framework version 2.0.

Note Close all running applications before installing Vibrodesigner.

1 Run the setup.exe file located on the Vibrodesigner installation CD. This file is
selected in the picture below.

~iBi x|
J File Edit “iew Favorites Tools  Help | 1’;'
J QBack - \_) - ? /-. ) search Folders E\-
J.D.gdress I GiiStandard j o
File and Folder Tasks S ’__J ’__J ’__J J ’__J
q‘n Rename this file 409 419 Canman M3DE program files

i Move this file

D Copy this file 1 ] ] F} r}
& Publish this file to the Web "‘J "‘J "‘J

o Swskerm Systernd2 Windows 0x0409 Ox0419
=) E-mail this file

¥ Delete this file

BB B 9 W

1033, msk 1049, msk FTEUSUL. I FTOZx. i

»
o
3

7

Other Places

[ 3.02.01,0004

=) My Documents @ "—'31:' .

[ Shared Documents

frdibus FTDIEUS FTOIUMZK FTDIUMIM instmsia
j Iy Computer
‘J My Mebwork Places ’ﬁ £ o |,. )
= . 3 £l b
Details 2~ inskrnsiv IS5cripbl050  License-EN License-RLU Opions
sesheton Fb

Date Modified: Wednesday, z

March 07 2007 200 PH Setup Setup stdvmdry YD-Standard
f )3

Size: 245 KB

Figure 1 Installation CD files

A dialog box appears, prompting you to select the installation and localization
language.

12
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Select Language x|

Fleaze zelect a language below to be uzed throughout the
v inztallation procedure.

Englizh [United States]

k. I Cancel

Figure 2 Choosing installation language

2 Select English from the drop-down list and click OK.
The setup wizard is started.

Installshield Wizard

W0 -Standard Setup iz preparing the InstallShield Wwizard, whick wil
. v guide you through the program setup process. Pleaze wait.

Checking Operating Spstem Yersion

Figure 3 Starting InstallShield Wizard

The installation of supplementary MSDE 2000 Release A program (the
VD_SQL_SERVER instance) is performed to manage Vibrodesigner databases
properly. This software will not affect your computer performance. Its installation
may take several minutes, please wait until this operation is finished.

Note: The SQL server is not installed if you have previously installed
Vibrodesigner 3.1 or higher on your computer.

Microsoft SOL Server Desktop Engine

‘iEI' Please wait wehile Windows configures Microsoft S0L Server
I ezktop Encine
_a‘" Dezsktop Enci

Gathering reguired information. ..

ENENNENREENEENEENEENE

Figure 4 MSDE Installation Process

When finished, the Vibrodesigner program installation is started.

13
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¥ibrodesigner-standard Setup

Welcome to the Install5hield Wizard for
Yibrodesigner-Standard.

The InstallShied® wizard will install

click Mest.

Yibrodezigner-Standard on your computer. To continue,

¢ Back

Canicel |

Figure 5 Welcome Screen page

3 Click Next.

¥ibrodesigner-standard Setup

Choose Destination Location

Select folder where Setup will install files.

Setup will inztall Yibrodesigner-Standard in the following folder.

T o inztall ta this folder, click Mext. Tao install to a different folder, click Browse and select

another folder.

C:%Program FileshT echnekon'y D4 Browse... |

|' Destination Falder

[ ratallShield

< Back

Canicel

Figure 6 Choose Destination Location page

14
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4 Either accept the default installation path or specify a different destination location
by clicking Browse, and then click Next.

¥ibrodesigner-standard Setup
Chooze Databaszes Folder

Select folder for storing the databazes.

Wibrodezigner-Standard will stare ite databazes in the following folder.

To keep thiz folder, click Mext. To store the databazes in a different folder, click Browse
and select anaother folder.

Destination Falder
|V C:\Program FileshT echnekonWD4Data Browse... |
[ ratallShield

Figure 7 Choose Databases Folder page

5 Either accept the default path to the stored databases or specify a different folder by
clicking Browse, and then click Next.

The selected settings are displayed.
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¥ibrodesigner-standard Setup

Start Copying Files

Review settings before copying files.

Setup has enough information to start copying the program files. 1F pou want to review or
change any sethings, click Back. If pou are satisfied with the zettingz, click Nest to begin
copying files.

Current Settings:

Program falder: ;I
C:AProgram FilezhTechhekon D

[ ata folder:
C:4%Program Filesh T echnekon D40 ata

K1 _>I_I
[ ratallShield
Canicel |

< Back

Figure 8 Start Copying Files page

6 Click Next.

The Vibrodesigner installation is started.

¥ibrodesigner-standard Setup

Setup Status

Vibrodezsigher-Standard iz configuning your new software installation.

C:%Program FilezhT echnekon WD hmewer A1 .dl

[ ratallShield

Canicel

Figure 9 Starting Vibrodesigner installation
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If you had installed MSDE 2000 just before installing Vibrodesigner, you are
prompted to restart the computer. If not, you may start working with Vibrodesigner.

¥ibrodesigner-standard Setup

InztallShield Wizard Complete

The InztallShield Wizard haz successiully ingtalled
Wibrodezigner-Standard. Before pou can use the program, you
mist restart vour computer.

& Nes | want to restart my compuber o

Remove any dizks from their drives, and then click Finizh to
complete zetup.

¢ Back | Finizh I Earzel

Figure 10 InstallShield Wizard Complete Page

7 Click Finish.

Having Windows restarted, a dialog box appears displaying how the demo database
is being restored.

imi ¥ibrodesigner-Standard Database Manager 5[

Restore a databaze - Completed: B5%. ..

[Eancel |

Figure 11 Restoring demo database

When finished, you may start working with Vibrodesigner.
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Chapter 3 Overview

This chapter contains a brief overview of Vibrodesigner.

It covers the following topics:

e Features of Vibrodesigner

e Starting Vibrodesigner

e Vibrodesigner Interface

e Vibrodesigner Working Modes

e Vibrodesigner Configuration Types

Features of Vibrodesigner

Vibrodesigner is a robust system intended to accomplish various tasks of vibration
condition monitoring. Main features of Vibrodesigner are the following:

e Standard Interface

The Vibrodesigner provides a standard intuitive user interface that helps quickly
master the software. Working with Vibrodesigner does not require special skills or
knowledge of any programming language.

o Versatility

The Vibrodesigner system enables you to work either with portable data collectors or
stationary analyzers, as well as with the online ASTD-2 vibration diagnostics system.
You can also import the data received by email from remote machine shops of your
plant.

e  Multi-user access

The client-server architecture of the Vibrodesigner software allows you to work
remotely with databases on the local plant network. You can create a unified
repository of diagnostics data available to all interested specialists of your plant, as
well as to outsourced specialists engaged in investigating the causes of the
machinery condition changes.

e Fast and easy configuration

The easy-to-use table editor allows you to quickly perform all necessary
measurement settings. Modifying parameters of measurement points, frequency
bands and warning/alarm levels becomes as easy as using a common office
application.
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Import/export of a plant hierarchy

Vibrodesigner has a mechanism of import/export of the plant hierarchy, machine
models and separate machine elements. It allows you to upload a ready-to-use
configuration from a template and exchange configuration templates with fellow
specialists.

Import/export of inspections

Vibrodesigner allows exchanging data between various databases with identical
logical structure and exporting collected data into MS Excel format.

Auto acquisition
You can apply scheduled auto acquisition from remote data monitors.
Frequency bands

Vibrodesigner enables you to create any absolute or relative bands, estimate trends
for these bands using the collected data, automatically calculate RMS in bands in
case of new data retrieval.

Alarms/warnings

You can set alarms/warnings either for absolute level or for absolute/relative change
of vibration levels in a band. When a level is exceeded, the corresponding element in
the plant hierarchy is marked by an exclamation mark.

Reports

You can easily create and print out a machinery condition report when an inspection
is completed.

Graphical data representation

Vibrodesigner provides you with a variety of features to display and analyze scalar
and vector data. While displaying graphs, you use various settings (for example,
color settings, line thickness and so on.)

Trends and prediction

Flexible mechanisms of creating so-called trend sets of various technological
parameters enables even an inexperienced specialist to reasonably estimate
machinery functional reliability. Analyzing graphs, you can build prognoses and
estimate machinery remaining time before failure. Prediction and warning levels can
be displayed onscreen to help you in machinery condition analysis.

Waveforms and orbits

Virtually infinite capabilities of waveform analysis. Integrating and differentiating
vibration data, applying various filters to waveforms and shaft orbits, etc.—all these
Vibrodesigner features greatly facilitate the work of maintenance engineers.

Spectra and spectrograms

Any specialist will be delighted with our optimal solutions for extended spectrum
analysis. Fourier transformation of vibration signals, cascade presentation of
spectrum time dynamics, quick switch between spectrum measurement units,
logarithmic scaling, harmonic cursors, automatic spectrum peak detection—all that is
at your fingertips!
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Envelope spectra

By analyzing envelope spectra (frequencies and magnitudes of harmonics), you can
define parameters of the vibration signal having amplitude modulation due to friction
unit defects. Typically, this analysis is used for identifying inceptive bearing defects.

Cepstra

Cepstral analysis allows getting spectra from original signal spectra logarithm and
sometimes helps to detect implicit periodicity of original signal.

Daily trends and coast-downs

Analyzing coast-down graphs may help you solve various vibration diagnostics
issues, e.g., revealing rotor self-resonance frequencies. Viewing daily trends
retrospective enables a maintenance engineer to perform effective analysis based on
historical data.

Monitoring real-time data

You can monitor real-time data captured from remote stationary devices or ASTD-2
systems on request. This significantly expand abilities of real-time machine
diagnostics.

Calculated parameters

You can monitor any machine parameters by automatic computing such parameters
during inspection. Calculated parameters are computed with the specified formulas
using measured or calculated parameters. You can specify alarm/warning levels for
calculated parameters and thus automate defect development inspection.

User support

The program is accompanied by a set of documentation, including a user’s manual.
Registered users are provided with prompt technical consultations and new software
versions.

Starting Vibrodesigner

To start Vibrodesigner:

1 Onthe Windows Start menu, point to Programs, and then select Vibrodesigner >

Standard > Vibrodesigner-Standard.

If you are starting Vibrodesigner for the first time, the Vibration Unit Systems
dialog box appears.
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Vibration Unit Systems

System of Units:

{+ Metnc [International Spstern of UnitsE

" Imperial [Foot-Pound-5 econd]

dB Reference (150 1683]

ok

Figure 12 Vibration Unit Systems dialog box

2  Select the system of units you are going to work with and click OK.

3 If you are starting Vibrodesigner for the first time, the Select data collection device
dialog box appears.

Select data collection device
Default data collechon device.

Fleaze select one of the followings:

|5TD-500 Collector =l

Figure 13 Select data collection device dialog box

4 From the drop-down list, select the default data collector and click OK.

The Vibrodesigner main window appears. You can now work with Vibrodesigner.
For convenience, you may adjust the program interface. For more information, see
Chapter 9, “Program Settings.”

Note: The database you have previously been working is opened when
Vibrodesigner starts. The software will start in the mode in which the
database to be opened was closed.

You can also start Vibrodesigner from command prompt. In this case, you need to
explicitly specify the server (/NETPATH:<server_name>) where the program has been
installed and the database name (/CONTAINER <db_name>).
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Software Registration

When you start the program for the first time, you are informed that your version of
software is not registered. If you don’t register the program, this notification will be
displayed each time you launch Vibrodesigner-Standard.

¥ibrodesigner-standard

This is an UMREGISTERED copy of the software, provided only For

! evaluation of its user inkerface during a 60-day petiod beginning on the
installation date. Following this period of 60 days or less, wou musk
register the software or remove this copy From wour computer,

To buy khis software, please conkack us at htkp: ffweens bechnekon, com

Copyright € 2003-2005 Technekaon, Russia, &l rights reserved,

Reqister Now Reaqister Later

Figure 14 Registration prompt

A non-registered version of Vibrodesigner can be used as an evaluation demo less than
60 days starting from the installation date.

Important! A non-registered version of Vibrodesigner has a limited
functionality: you can work with the preinstalled demo database only
with Configuration mode prohibited.

Registered users are provided with prompt technical consultations and new software
versions. To register the program, request a license key from Technekon.

Note: If you have not registered your version, the NOT REGISTERED
text will be displayed at the top of the main program window and in the
About dialog box.

To request alicense key:

1. Send an email to sales@tehnekon.ru with the following information:

e  Your company’s name
e A user’s name

e Your email

e Software Copy ID

This ID is generated by the program and is displayed in Registration of
Vibrodesigner-Standard dialog box only.

Important! These data will be used to generate a license key. Save this
information for further registration.

2. After a while, check your email for a license key from Technekon.
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To register Vibrodesigner-Standard:

1. Click the Register Now button.
The Registration of Vibrodesigner-Standard dialog box appears.

¥ibrodesigner-standard

Fegistration of Wibrodesigner-Standard

—Fill in reqistrakion Farm:

Company':

|
Lser Marne: I
Email Address: I

Software Copy ID: | &TZR. - Gurh - ES7F - hvis - QaT+ - hi==
License key: I
| Register [How I Reqister Later

Figure 15 Software registration dialog box

2. Enter the registration data you previously sent to generate the license key, and the
license key.

3. Click the Register Now button.

The program is registered.

Vibrodesigner Interface

This section describes the Vibrodesigner main window, main menu commands and the
status bar.
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Vibrodesigner Main Window

The Vibrodesigner screen consists of the elements described below.

Vibrodesigner Panel Men! Teolbar Workspace
[ e B e : ==

7 |vibrodesigner-Standard - N )T REGISTERED

Qla 8 | uw

Mode Save Prinmt EvenlLog;VnewSpecm.m}

B3 Tiends | ) Locus | Signals| N Stopweys | (2) Propestes |

& DemoDB32 $ato QX - Qvhns - D Cusor - [ Labels - [ View - ShPint - [ So» |12/15/2004 210PM

= b Machine Shop Not
=) ‘@ MachineTran 1

mat

2.983 mm/s
= 4 Tubine v 1 H LPC : RMS 30-400

2.803 mmfs
v 1 H LPC : RMS 30-70
- 0.527 mmjs r
v 1HLPC: 0.5xLPCR
0.186 mm/s
v 1HLPC: 1xLPCR
0.442 mmfs
v 1HLPC: 2xLPCR
0.937 mmjs
v 1HLPC: 3xLPCR
0.741 mmjs
v 1H LPC : 0,.5xHPCR
0.118 mm/fs \ \ e
¥ 1H LPC : 1xHPCR i ANV A~
1.606 mm/s =
[¥ 1H LPC : 2xHPCR F /X
0.678 mm/fs LT

o ; - e g g W ." § TN g

H s L A 1 H
v 1HLPC: 3xHPCR ﬂ 30k 0112008 H10008 EE ) 122000 2000 ERATY

K el

|7 Anaysis \DemcDB2 A | \Plant\Machine Shop NoT\MachineTrain 1\MactineTrain Model AV | |

Status bar —/

Figure 16 Vibrodesigner main window

1. Vibrodesigner panel

The Vibrodesigner view depends on the program working mode (see “Vibrodesigner
Working Modes”). In the Analysis mode, the panel displays the plant hierarchy.
Choosing the needed machine or a measurements point in the plant hierarchy allows
you to view the corresponding graphs in the workspace. In the Configuration mode,
the panel has three tabs. On the Plants tab, you can customize the plant hierarchy
(see Chapter 5, “Plant Hierarchy”). On the Machines tab, you can create and
customize machine models (see Chapter 5, “Machine Models”). On the Elements
tab, you can create and customize machine element models (see Chapter 5,
“Machine Element Models™).

2. Workspace

Depending on the working mode, the workspace is used either to view graphical data
or edit object properties.

3. Menu

Provides access to Vibrodesigner commands.

4. Toolbar

Provides buttons for the common Vibrodesigner commands.

5. Status bar
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Shows the current working mode, the current database, and the name of the object
selected in the Vibrodesigner panel.

Main Menu Overview

Status Bar

The File menu contains commands for:

e Working with databases

e Exporting/importing data

e Recalculating bands and calculated parameters
e Saving and printing graphical data

e Quitting Vibrodesigner

The Edit menu commands are available in the Configuration mode only and intended for
working with the plant hierarchy objects.

Using the View menu commands, you can choose the working mode of interest, hide
some interface elements and change the Vibrodesigner panel view.

Clicking Settings on the main menu displays the Settings dialog box used to customize
the program interface and specify the default device.

The Help menu commands allow you to view the information about the current
Vibrodesigner version

Note: For more information about main menu commands, refer to
Chapter 11, “Main Menu.”

The status bar is the area at the bottom of the Vibrodesigner main window. The picture
below shows an example of the status bar view.

]l Analysis :\DemoDB I\Planl\Machine Shop Nol'\MachineT rain t
Program Working Mode l D Name Path to the Selected Object Progress Bar

Figure 17 Status bar

The status bar provides you with the following information:
e The current working mode

Vibrodesigner may work in one of the following modes: Analysis, Configuration,
Comparison, and Real Time. For more information, refer to “Vibrodesigner Working
Modes.”

e The name of the open database

This element displays a name of the database which the user is currently working
with.

e The path to a selected object
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This element displays the path to the object selected in the plant hierarchy in the
Vibrodesigner panel.

e The progress indicator

This element shows the percentage of a particular process that has been completed,

such as inspection data import.

Vibrodesigner Working Modes

Vibrodesigner may work in one of four modes:

e The Configuration mode

e The Analysis mode

e The Comparison mode

e The Real Time mode?

The Configuration mode is intended for creating a database structure, namely a plant
hierarchy and a measurement model. Without a plant hierarchy and a monitored

machinery structure, you cannot perform measurements neither save data in a database.

Tl vibrodesigner-Standard o ] 4]
File Edit Wew Settings Help
CE I & &l H H |Bs 3
Hide Back Fomward  Up tode Save FPrivt | EventLog | Create Delete | Up  Down | Undz | Bollback
Flants |Machine tlainsl Elementsl Praperties |© Measurement Paints | 2=] Monitaring Formulasl Fundamental Freq._4 | L4
E@ DemaDB Modsk Turbine =
El-fig) Plant
EI&— Machine Shop Mol Measurement device tpe: STD-500 Collector
EI@ MachineT rain 1
% Serial number: I
iﬂ Coupling
. iﬂ Shafts Comments:
--? tachineT rain 2
---" tachineT rain 3
488 MachineTrain 4
Manufacturer:
Description: |
-
4 | »
| 3 Configuration | DemalB | YPlanttkaching Shop Hal%achineT rain 14Mac |

Figure 18 Configuration mode

The Analysis mode is intended for recording data from devices into a database and
viewing/analyzing the collected data. In this mode, you cannot change the plant

hierarchy. You are only allowed to add data by loading it from a vibration monitoring

device.

2 The Real-time mode is activated only after installing a special Vibrodesigner-RT package.

26




Vibrodesigner User's Guide

You can also switch to the Comparison mode whereby you may simultaneously view

data from various machines belonged to different machine shops.

Jill vibrodesigner-Standard - NOT REGISTERED
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Figure 19 Analysis mode

In the Real time mode, you can analyze real-time data captured directly from ASTD-2°
systems or from connected CTD-2060/2160/3168 monitors on request. The program
enables you to get and view current spectra, waveforms, orbits, and trend sets of machine

parameters.

Note: Configuring the ASTD-2 system is carried out by Technekon’s
skilled technicians during the system deployment. This work involves
synchronous setup and testing of machine shop servers and maintenance
engineers’ workstations (including configuring Vibrodesigner-Standard).

To select the working mode you need:

1. From the main menu, select View.

The View context menu appears.

% To view current data, the maintenance engineer’s workstation and ASTD-2 servers must reside
on the same local network.
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1l ¥ibrodesigner-standard

File Edi | Wiew Settings Help

Camparisan

Hid
—I ¢ ) blamt Fieal Time i
Plants | Machine shap L
Machine train Configuratian

De

Elﬁ: v Chiject path

F v Contral panel 1
v Status panel

Hide Tree

Figure 20 Switching between modes

2.

Point to Mode and select the mode of interest—Analysis, Comparison, Real Time,
and Configuration.

The selected mode is marked by a dot (e) in the menu. In the picture above, Analysis
is the active mode.

Note: The active mode is also displayed on the status bar (in the left
lower corner of the main program window.)

Vibrodesigner Configuration Types

Local System

You may deploy one of the following Vibrodesigner configuration types:

Local system
Network system with local databases
Network system with a unified repository of the plant diagnostics data

Network System based on ASTD-2 machine shop server

A local system is a typical and most frequently used type of configuration. In this case, a
maintenance engineer performs all operations on his standalone computer and normally
within one database. All the data are stored on the same computer. Access to the
software and the databases is allowed only from the operator’s workstation. If the
workstation fails, vital diagnostics information may be lost. To prevent accidental loss of
data, the maintenance engineer has to archive databases regularly. It is the most
economical configuration.

Network System with Local Databases

Additional capabilities become available if Vibrodesigner is installed on several
workstations connected within the plant local area network (LAN). On each workstation,
local databases available from other computers can be created. This is a multi-user
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system. The data are distributed among multiple workstations so that data are available
from remote computers only when the destination computers are switched on.

Client-server Configuration

Vibrodesigner client server architecture is used to centralize control over the plant (or
any plant division) databases. Typically, this configuration needs a dedicated computer
(server) to store data. The server, which is powered via an UPS and is running round the
clock, must be powerful and reliable. The server typically has special systems to improve
data storage reliability, such as RAID-arrays. Vibrodesigner is installed on the server and
a unified repository of the diagnostics data* is created, maintained, and regularly backed
up. The Vibrodesigner applications are also installed on specialist” workstations, but
local databases are not created on these computers. A maintenance specialist logs on and
works with a database of interest stored on the server. This configuration provides a
unified information environment on the plant to accomplish condition monitoring tasks.
This is the most reliable and efficient solution.

The picture below shows an example of the Vibrodesigner client-server architecture.

Vibrodesigner-Standard

Vibrodesigner-Standard
Workstation 1

Vibrogdesigner-Standard

Workstation 4

Figure 21 Client-server architecture

* The unified repository of the diagnostics data term does not assume that all the data are stored in
a single Vibrodesigner database. This might affect the system performance in case of a large plant
and large amounts of data. The number of databases to be created is not limited, it all depends on
actual tasks and the plant scale. The unified repository means that all databases are stored and
maintained centrally and available to all interested specialists.
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Network ASTD-2 System

The simplified network ASTD-2 architecture is shown in the picture below.

Machine shop server
P Sy

Vibrodesigner-SCADA
(server software)
0 AN B
J
Vibrodesigner-SCADA Vibrodesigner-Standard
(client software)
Operator's workstation Maintenance engineer’'s workstation

Figure 22 Network ASTD-2 architecture

The Vibrodesigner-Standard 3.2 application is an essential part of the automated
ASTD-2 system. The ASTD-2 is installed on the local network and contains the
following primary elements:

e ASTD-2 machine shop server
e Shift operator’s workstation

e Maintenance engineer’s workstation

The machine shop server is a powerful and reliable computer. This computer
automatically performs the following operations:

e Collecting data from machines

e Generating daily trend

e Generating and storing shift reports and machine inspections
e Saving machine stops data

e Sending data files to maintenance engineer’s workstation

The shift operator’s workstation is intended for online monitoring of machine vibration
condition. The Vibrodesigner-SCADA software is installed on this workstation.

The maintenance engineer’s workstation is used for handling vibration diagnostics tasks.
The Vibrodesigner-Standard software is installed on this computer and thus the entire
system for condition monitoring and vibration analysis is created.
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Chapter 4 Quick Start

This chapter contains a small tutorial that helps you learn how to work with
Vibrodesigner.

It covers the following topics:

e Introduction

Creating New Databases
e Creating Machine Models
e Creating Plant Hierarchy
e Working with STD-500

e Analyzing Collected Data

Introduction

This chapter allows you to acquire practical skills in using Vibrodesigner. If you have
not worked with Vibrodesigner before, it is recommended to read this chapter carefully
before studying all program features described in the following chapters. It will help you
become familiar with basic concepts and work with the program professionally later on.

Here, we provide you with a brief step-by-step procedure of a simplified routine
performed by a maintenance engineer. To successfully follow all steps of the procedure,
you need to have an STD-500 monitor with accessories and any source of mechanical
vibrations.

We will consider the following major actions:

1. Creating an empty database.

2. Creating a machine measurement model from machine element models.
3. Creating a plant hierarchy.

4. Working with STD-500.
5

Analyzing collected data.

Creating New Databases

To create a new database:

1. Start Vibrodesigner.

31



Vibrodesigner User's Guide

The Vibrodesigner main window appears. In the Analysis mode, the left pane shows
the object hierarchy, and the data associated with the selected object are displayed on
the right. By default, the demonstration database is started.

2. Switch to the Configuration mode by selecting Mode > Configuration from the

View menu.

3. On the File menu, click Create database.

The Create database dialog box appears.

Create Database...

Computer name;

[ atabaze name:

j v Locally

|-:Il:u1

[

Ok

Cancel |

Figure 23 Create Database dialog box

4. In the Database name box, type a name of the database (for example, “db1”’) and

click OK.

The left Vibrodesigner panel displays the newly created database. The database
object tree contains only the root element (the database name). The Vibrodesigner
panel has three tabs. Firstly, on the Elements tab, machine elements are to be
created. Secondly, on the Machine tab, the created elements are assembled into
machines. Finally, on the Plants tab, the complete plant hierarchy is created. For
now, your newly created database has no plants or machines.

¥ vibrodesigner-Standard - NOT REGISTERED

File Edit Wiew Settings Help
& Ee
Hide Back Fopward  Up

B -

Mode

jm] 3

)
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B &

Save  Print

&

Event Log

E- E

Create Delste

Plants |Machines| Elementsl

Froperties |% Recommendations | | Scheduled Tasks |

| 3 Configuration | bl

[

| Wbt

Figure 24 Empty database

After creating a new empty database, you need to create models of machines to be

inspected.
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Creating Machine Models

Creating Machine Element Models

To create a machine measurement model, you need first to assemble such models from
separate elements. On this step, you will create element models which can be used
several times later on.

1. Click the Elements tab.

¥ vibrodesigner-Standard - NOT REGISTERED

jm] 3

File Edit Wiew Settings Help

W = = H- B & E-B | H B |EBo|Bn
Hide Back Fopward LUp Mode | Sawe Prnt | Eventlog | Create Delete | Up Down | Uedo | Rollback
Elementsl
|j’ Configuration | bl | “AElement modelz |

Figure 25 Editing element models—the list is empty

2. To create a machine element model, right-click the root element Models of elements
and select Create > Machine element model from the menu.

¥ vibrodesigner-Standard - NOT REGISTERED

=10l ]

File Edit ‘Wiew Settings Help

e e = B  EH-| 8B & 8 BE-EB| H B | Eo| o
Hide Back Fopward Up Mode | Sawve Prnt | EventLog | Create Delete | Up  Down | Usdo | Rollback

Elements

Rename

Figure 26 Creating new machine element model

A new machine element model is now created. The tabs used to adjust element
parameters are displayed in the workspace on the right.
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Figure 27 Newly created element model

3. Rename the newly created model to Engine. To do so, right-click the newly created
model displayed on the left, select Rename from the menu, and then type in Engine.
You can rename any machine element in the same way.

The machine element model is renamed.

1 ¥ibrodesigner-standard - NOT REGISTERED ] |
File Edit Wiew Settings Help

s e =5 B EJd & 8 B s | Y B (Bl o
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: Model: E
alF odel ngine
Measurement device type: |5TD-500 Callectar j
Manufacturer: |
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Figure 28 Renaming model

4. On the Properties tab to the right, specify the type of the measurement device (STD-
500 Collector) which will be used to collect vibration data in the engine
measurement points.

5. Click the Measurement points tab on the right. The table on this tab displays a list
of measurement points of the selected element model. As we have not created any
points so far, the table is empty.
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Figure 29 Measurement Points tab

6. Create a 1-channel measurement point on the Engine model. To do so, right-click in
the measurement point table and select Add 1-channel point from the menu.
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Figure 30 Creating measurement point on the element

A new measurement point is created and consequently a new record is displayed in
the table. All point parameters are displayed in a row.

¥ vibrodesigner-Standard - NOT REGISTERED i ] 34
File Edit Wew Settings Help
H e =2 & EH ' & 8 B B H B B b
Hide Back Forward  Up Mode | Save FPrint | EventlLog | Create Delete | Up Down | Undo | Follback
Plants | Machines =~ Elements | Propertiesl Fundamerital Frequencies @ Measurement Paints | 22| Manitaring Formulas
Elﬁ Element models o e
? EE) (E4E) b,
Y o o |Gp H B heth = m X
STD-500 Collector
Element E3 =] Point Dir. Code [ Measurement | - Bands
[l 4Engine 1 @ Point1 W 1Y fifjwimvetorm (1]
1 | i
Paint name
|:,j’ Configuration | bl | “Engine |

Figure 31 Parameters of newly created point
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Note: The STD-500 data collector registers and measures signals as
waveforms.

As a result, you have created an element model named Engine. On the engine, you
specified one measurement point and set it to collect waves. The data acquisition is
performed with a portable STD-500 data collector.

7. Repeat Steps 2-6 to create Turbine and Intermediate Pole elements. For this
example, each element will contain one measurement point in which waveform type
of data are to be measured. After creating a point, simply do not modify the default
value in the Measure cell.
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Figure 32 Created point on the Turbine element

8. Select Engine in the left panel and then click the Monitoring formulas on the right.
This tab allows you to create machine monitoring parameters to be computed
automatically with the specified formulas during recording inspection into the
database.

9. Click Eﬂjﬁ on the toolbar.
A new row with default properties appears at the bottom of the table.

10. Click the Parameter cell and specify a name of the new calculated parameter (Peak-
peak).

11. In the Unit cell, select the parameter measurement unit of interest from the drop-
down list (mm/s in the Vibration section).
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Figure 33 Selecting measurement unit

12. Right-click the Name cell and select Add variable from the menu.

A new variable with default properties appears in the table. The /A icon in the Name
cell means that you have not selected a data source for the variable.

13. In the Name cell, specify a name of the variable (wave).

14. Double-click the Data source cell.
The Selecting data source dialog box appears.

Selecting data source

=% Engine

E--@ Painit

El@ Waveform

Cancel |

Figure 34 Selecting data source

15. Select the Waveform data source and click OK.
16. From the Dimension list, select Array.

17. Double-click the Monitoring formula cell.

The Monitoring formula dialog box appears.
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Monitoring Formula

' Calculating peak-peak. ;I

if wave,count = 0 Then
max = wave,ikem(0)
min = wave,itemn()
For x =0 To {wave.count - 1)
valug = wave,itemix)
If max < walue Then
max = value
End IF
If min = value Then
min = walue
End IF
Mext
Result = {max - min)
end if

o o

| Ik I Cancel |

Figure 35 Monitoring formula dialog box

18. Enter the following text into the Monitoring formula dialog box:
‘Calculating peak-peak
If wave.count > 0 Then
max=wave.item(0)
min=wave.item(0)
For x = 0 To (wave.count - 1)
Value = wave.item(x)

If max < value Then

max = value
End If
Next
Result = (max - min)
end if

Note: You must assign the calculated value to the Result variable at the
end of any monitoring formula. The program retrieves the resultant value
from this reserved variable.

19. Click OK.
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The first row of the specified formula is displayed in the Monitoring formula cell°.
This formula will be used to automatically calculate a waveform peak-to-peak value
when recording data into the database after inspection in the engine point.
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Figure 36 Peak-peak monitoring formula

Assembling Machine Model

Generally, a machine measurement model consists of several standard elements, and
multiple points are placed on each element. For simplicity, we have created only three
elements (Engine, Turbine and Intermediate pole) with just one point on each element.
Now let us build a Machine model with these three Elements.

1. On the left panel, click the Machines tab.
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Figure 37 Machines tab

2. To create the first object in the machine models list, right-click the root element
Machine models and select Create > Machine model from the menu.

% It is recommended to write comments for the multi-line formula in the first row.
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Figure 38 Creating new machine model

3. Rename the newly created model to DG-90 and specify the STD-500 monitor for
measurements.
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Figure 39 Renaming machine model

On this step, the model itself is created but it has no distinctive features, i.e.
measurement points. Since all measurement points are created on machine elements,
you need now to "fill" the model with previously created machine elements (Engine
and Turbine in this example).

4. To add machine element models into the machine model, right-click the DG-90
model and select Add from the menu.
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Figure 40 Adding machine element

The Add element model dialog box appears.

77l vibrodesigner-Standard - NOT REGISTERED i ] [
File Edit Wiew Settings Help
& = BN Add element model x|
Hide Back Fomwad  Up Mode Mame I Measurement device type I
Flants Machines | Elementsl * 5TD-500 Collctor
i & Turbine S§TD-600 Collector
Elﬁ ‘gl\gc:leodels W | & Intermediate pole STD-B00 Callectar 2
1G-90
] vl
M
8]
sdd | Cose | =
| :3 Configuration | Adbl T T T T

Figure 41 Assembling DG-90 model—adding Engine and Turbine elements

5. Click the Engine element and then click the Add button.

The Engine element containing its single measurement point appears in the DG-90
model.

6. Click the Turbine element and then click the Add button.

Now, the Turbine element containing a single measurement point also appears in the
DG-90 model.

7. Close the Add element model dialog box.

Note: Modifying measurement point parameters on the Machine tab is
prohibited. By clicking the Measurement points tab you may only view
previously created points. You may modify their parameters on the
Elements tab only; the point parameters will be updated at once in all
machine models that contain such element models. It is useful since you
do it once for all machines containing the element with this modified
point.
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Figure 42 Assembled DG-90 model

As a result, we have created a new machine model. It is assumed that our plant has only
machines of "DG-90" type described by our DG-90 model. Otherwise, we would need to
create more models corresponding to actual machines in use.

After creating the machine model, you need to create a plant hierarchy to store data.

Creating Plant Hierarchy

Having created a measurement model of the machine, it is necessary to create the
machine itself. Besides, you need to create a plant hierarchy that repeats the structure of
the real-world plant. In this example, creating a plant hierarchy involves the following:

1.
2.
3.

4,

Creating a machine shop.
Creating a machine in the machine shop.

Specifying the machine properties, that is, defining its measurement model based on
the created DG-90 model and specifying a serial number of the machine.

Creating the STD-500 data collector.

On this step, you build the database and create the structure that will be filled with
machines. All machines have their measurement points that store collected data.

Note: All actions are performed in the Configuration mode.

Click the Plants tab.

To create a new plant, right-click the root element db1 and select Create > Plant
from the menu.
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Figure 43 Creating plant

3. Toadd a new machine shop into the plant, right-click the created plant and select
Create > Machine shop from the menu.
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Figure 44 Creating machine shop within plant

4. To create a machine within the Machine Shop 1, right-click the created machine shop
and select Create > Machine from the menu.

T ¥ibrodesigner-Standard - NOT REGISTERED =101 x|
File Edit Wiew Settings Help

s = -l & @ B EB|H OB |(Bal| s

Hide Back Fomward  Up Mode | Save Pnnt | Eventlog | Create Delete | Up  Down | Undo | Follback

Plants |Machines| Elementsl Fraperties |© Measurement F'ointsl =] Moritoring Formulasl

E‘%$1 Plant 1 Maching name: Machine 1

E; Machine shop 1 todst |< na model > j
¥ achine

| [ 2 Configuration | bt | APlant 1\Mactine shap 14Machine 1 |

Figure 45 Newly created machine within machine shop

5. Specify the properties of the newly created machine. To do so, select DG-90 from
the Model drop-down list.

The Machine 1 now has child elements, the same as in the DG-90 model.
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Figure 46 Choosing machine model

6. Create a STD-500 data collector for Machine shop 1. To do so, right-click Machine
shop 1 and select Create > STD-500 Collector from the menu.
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Figure 47 Newly created STD-500 collector for machine shop

7. Click the Routes tab on the right.

8. To create a route for the STD-500 collector, click %F' .
The Create Route dialog box is displayed.
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Figure 48 Create Route dialog box

9. Specify a name of the route (e.g. Machine shop 1) and click OK.

10. Drag the Engine element from the left panel into the right panel, and then drag the
Turbine element, as shown in the picture below.
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Figure 49 Adding measurement points into route

11. Click the Properties tab on the right.

12. Specify a version and a serial number of the device at hand, as well as the software
version used by your STD-500.

The plant hierarchy is configured (all necessary objects are created). You can now start
working with the STD-500. In our example, operations in the Configuration mode are
finished, and you will proceed with the Analysis mode.

Working with STD-500

1. Install the STD-500 driver. For more information about the STD-500 driver
installation, see “Installing STD-500/510 Driver.”
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2. Connect your STD-500 to any USB port of your workstation. Use a special USB
cable delivered with STD-500.

3. Switch to the Analysis mode and then select the device to be connected.
On the Communication tab on the right, the connection settings are displayed.
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Figure 50 Communication tab

4. Click the Connect button.

The connection session is established.

Important! You will fail to establish a connection session if you have
previously entered incorrect STD-500 version and serial number.

5. From the Routes list, select the Machine shop 1 route and click the Load Route
button.

6. To close the connection session, click the Disconnect button.

7. Take your STD-500 and go through all route points.
For information on how to work with STD-500, refer to STD-500 Operation Manual.

8. Load measured data into the database. To do so, establish a connection session and
click the Read Data button.

When loading, you can see the progress indicator.

9. When done, click the Disconnect button.

The loaded data become available for analysis.
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Analyzing Collected Data

Having loaded the data, you may start to view and analyze it. To begin, select the
machine measurement point with the measured spectrum or waveform, and click the
Signals tab in the workspace on the right. You can also switch to the Comparison
submode by selecting Mode > Comparison on the toolbar. In this mode, you can view
and compare on one screen measurements from different measurement points and
machines.

Let’s briefly consider some aspects of spectrum and waveform analysis.
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Figure 51 Viewing spectrum
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Figure 52 Viewing waveform

Vibrodesigner provides you with features for detailed analysis of spectrum and
waveform graphs. In particular, you can change the vertical and horizontal view range

using the Z el and @ s Y buttons on the toolbar or by dragging the mouse
pointer in the workspace.

You can integrate and differentiate signals (the | buttons on the Signals tab)
and transform waveforms into spectra and vice versa. You can set labels on the graphs.
To do so, just double-click in the needed location, holding down the CTRL key. For
more information, refer to Chapter 6, “Working with Graphical Data.”

We have finished the introductory section. In the following chapters, all Vibrodesigner
features are described in details.
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Chapter 5 Configuration Mode

This chapter describes how to configure your measurement model.

It covers the following topics:

e Configuration Overview

e Machine Element Models

e Machine Models

e Plant Hierarchy

e Configuring Devices

e Configuring Auto Acquisition

e Database Structure Import and Export

Configuration Overview

With Vibrodesigner, you can accomplish the following tasks:
e Machinery inspection

e Condition monitoring

e Visual data analysis

e Machinery diagnostics

Before going to any of these tasks, you need to build the plant hierarchy and to create the
measurement model by specifying measurement points, measured signals on the points
and alarm/warning levels. All these operations are done in the Configuration mode.

The first step in configuring your database is creating the plant hierarchy that matches
the structure of your real-world plant and contains all the machine types operating in
your plant. This database structure is used to store diagnostics information, display data
as a hierarchy of machine locations, and specify measurement and control parameters.
That's what we call a measurement model of monitored machinery.

Machine element models and machine models are used to build a measurement model.
As any machine on the plant consists of standard elements, it is efficient to use element
models. They are reusable parts that are added in different machines. Each element
model describes all major element characteristics such as the number and types of
measurement points; settings for signal and parameter measurements. It allows you to
reuse once created models. From the condition monitoring point of view, machine
models built with element models do fully define any machine. Thus, you need to create
every point and measurement parameter only once. And it allows you to quickly modify
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parameters in a model, since it will automatically spread to all elements and machines
built from this model, no matter how many of them exist.

Typically, creating a plant hierarchy and a measurement model involves the following:
1. Creating an empty database.

2. Creating a plant hierarchy to the level of machines.
This step includes creating plants, stations, divisions, and machine shops.

3. Creating machine element models.

On this step, you create measurement points of machine elements, including 2-
channel points. Then, for each point you specify transducer orientation, measured
and computed signals, and alarm/warning levels.

Note: Before configuring a point of a machine element model, you need
to correctly specify a type of the measurement device used to retrieve or
collect data to be recorded into measurement points.

Vibrodesigner automatically checks whether the entered measurement
parameters do match the capabilities of the specified device. It prevents
from recording prohibited values into the database.

4. Creating machine models.

For each machine model, you specify the number and types of machine elements,
define the sequence of elements connection, and specify the number of measurement
points. If you have specified relative frequency bands in elements, you also need to
match the fundamental frequency multipliers with the measurement points where
these fundamental frequencies are measured.

5. Creating machines of a predefined type in the hierarchy.
You specify serial numbers of machines and other relevant information.
6. Creating inspection routes.

Inspection routes specify in which points, on which machines and in which order the
measurements are to be performed. You may create multiple inspection routes but a
single inspection route must include at least one inspection of one machine.

7. Specifying data collectors used for measurements.

You may specify several devices. Measured signal parameters and inspection routes
must match the capabilities of the devices in use.

Creating Database

To create a new database:

1. Switch to the Configuration mode by selecting Mode > Configuration from the
View menu.

2. On the File menu, click Create database.
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The Create database dialog box appears.
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Figure 53 Create Database dialog box

3. Inthe Database name box, type a name of the database (for example, “db1”) and

click OK.

The left Vibrodesigner panel displays the newly created database. The database
object tree contains only the root element (the database name). The Vibrodesigner
panel has three tabs. Firstly, on the Elements tab, machine elements are to be
created. Secondly, on the Machines tab, the created elements are assembled into
machines. Finally, on the Plants tab, the complete plant hierarchy is created. For
now, your newly created database has no plants or machines.
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Figure 54 Empty database

4. To specify recommendation to be displayed in the inspection reports, click the
Recommendations tab on the right.
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Figure 55 Recommendations tab

5. The Recommendations tab displays the preset recommendations by default. You
can modify this list of recommendations. To add a hew recommendation, click the
Add button.

A new item appears on the recommendations list.

6. Click the item and type the recommendation you need.

Note: The recommendation ID in Vibrodesigner must match the
recommendation ID in the ASTD-2 system. Setting up this
correspondence is performed when configuring the ASTD-2 system.

Machine Element Models

Introduction

A machine element is a part of a machine that can work separately. A machine element
does not perform a particular technological task. Examples of machine elements are:
engines, turbines and so on. As well as a complete machine, a machine element can be
monitored. A machine element is completely described by the model of this machine
element.

A machine element model is a type of machine element as those types are set in the
manufacturer classification. A machine element model describes all element
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characteristics essential for monitoring (number and names of measurement points and
parameters, possible frequency bands, and alarms/warnings thresholds.)

Note: A machine element model cannot contain any other machine
element models. A machine element model can be a part of more than
one machine model. For information on machine models, refer to
“Machine Models.”

Using Machine Element Models

Machine element models do not exist in the real world. A machine element model is a
template used to build inside a database records of multiple machines with their
respective sets of predefined elements. In other words, the main purpose of a machine
element model is to define all necessary settings for diagnostics tasks on any machine
element of this model. Element models are typical units and you can work with them
uniformly and repetitively. Modifying parameters of a machine element model changes
characteristics of every corresponding element composing various machines.

A machine element model includes:

Measurement points

Measured signals (spectra and waveforms) and their characteristics
Absolute or relative frequency bands and their characteristics

Band alarm/warning levels

Calculated parameters (monitoring formulas) of an element

Calculated parameters alarms

Note: A machine element model cannot include any route or data
collector.

How to Create and Adjust Element Models

Generally, creating and adjusting a machine element model in Vibrodesigner is done as
follows:

1. Creating a model and specifying its properties.

First, an empty model of a standard element is created and its common properties are
specified.
Creating fundamental frequencies.

You specify fundamental frequencies (shafts) linked with the element model.

Creating measurement points on a machine element.

Main parameters of any measurement point are transducer orientation and measured
signal type. You can create either 1-channel or 2-channel measurement points. You
can specify waveform, spectrum, or envelope spectrum as a measured signal type
(depending on the data collector in use.)
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4. Adjusting measured signal properties in each measurement point.

For each signal type, you may customize different properties, for example, the
number of samples for waveforms; the number of spectrum lines for spectra; upper
frequency limit of a measurement, and so on.

5. If necessary, specifying a set of frequency bands used to monitor machinery
condition.

You can customize as many absolute or relative frequency bands as needed
(Vibrodesigner calculates RMS of spectrum magnitudes in the specified band.) If
you plan to use relative (a.k.a. shaft speed tracking) bands, you need first to set
fundamental frequencies (see “Adjusting Relative Bands” later in this chapter).

6. If necessary, specifying a set of calculated parameters (monitoring formulas) used to
monitor a machine element condition.

7. Specifying alarm/warning levels for each created band or calculated parameter.
These levels are used to automatically monitor vibration by parameter value or by
speed of parameter change.

You may specify any set of the following types of alarm level:
= Warning for absolute value of the monitored parameter
= Warning for absolute change of the monitored parameter

= Warning for relative change of the monitored parameter

Creating Element Models and Specifying Model Parameters

Machine element models are created or modified on the Elements tab in the
Configuration mode. Creating machine element models is done by a context menu of the
hierarchy root element.
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Figure 56 Creating machine element model

Each model has a set of the following properties:

o A type of the device intended for vibration measurement (mandatory parameter)
e Machine element manufacturer

e Short text description

e Ascheme or a picture of the element model

An element model properties are specified on the Properties tab.
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To select a picture for the machine model:

1. Click the Model scheme button.
The Open dialog box appears.

Open
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File type IBitmaps [* brap)
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Figure 58 Open dialog box

2. Select the file you need and click the Open button.

The selected image is displayed on the Properties tab.

Note: You can select files in BMP format only.

The empty machine element—even with specified properties—has no functionality.
After creating an empty element, you must specify measured and calculated vibration

characteristics.

Specifying Fundamental Frequencies

A fundamental frequency is a current rotation speed of a shaft. Fundamental frequencies

are used to configure relative bands. For more information,

(132

S€e .
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To set fundamental frequencies for a machine element model:

1. Onthe Elements tab, select the machine element you need.

2. Select the Fundamental frequencies tab on the right.

A list of fundamental frequencies is displayed. By default, the list is empty.
Fundamental frequency values are specified as logical names N1, N2 ... Since we do
not have yet any point of rotation frequency measurement, these names are used for
the algorithm of relative band calculation. Later in this manual (see “Linking
Fundamental Frequencies to Measurement Points”) we will discuss how to link a
fundamental frequency to a shaft frequency measurement point.
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Figure 59 Creating fundamental frequencies

3. Right-click in the table of fundamental frequencies and select Create from the menu.

A new record appears in the list of fundamental frequencies. In the Fundamental
frequency column, fundamental frequency values are displayed in
N<frequency_multiplier> format. You can add comments in the next column but you
are not allowed to change fundamental frequency names.

Create all the fundamental frequencies you need.

If you need to delete a fundamental frequency, select the frequency to be deleted and
use the Delete context menu command.

Note: When building a machine model, you must link its fundamental
frequencies to the measurement points. For more information, see
“Linking Fundamental Frequencies to Measurement Points” later in this
chapter.

Measurement Points Overview

Measurement points and their properties completely describe an element measurement
model. There are two types of points:

1-channel measurement point

In the Vibrodesigner software and throughout this manual, a 1-channel measurement
point is called a measurement point, or a point. A measurement point is characterized
by a type of measured parameter. There are four types of a measured data parameter:
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=  Waveform
= Spectrum
= Envelope spectrum

= Parameter
e 2-channel measurement point

Measurements in a 2-channel point are done via two channels. The parameters in
both channels are the same (see “Creating and Editing Measurement Points”), except
for transducer orientation and transducer parameters. Each channel of a 2-channel
point is characterized by one of the following measured type:

= Waveform

= Spectrum

These signals specify which values are measured by a data collector.

As a rule, knowing measured signals is not enough for analysis. If you measure a
waveform (for example, with CTD-2060), you need the software to compute a spectrum
from the waveform and calculate spectrum parameters (RMS in frequency bands).
Although CTD-2060/2160 collect all initial data, spectrum parameters are not measured
directly by these devices. Vibrodesigner computes all spectrum parameters. For this
purpose, the software has an algorithm of computed frequency bands in points of both
types (waveform and spectrum).

Measurement Point Editor Overview

The measurement point editor is an electronic worksheet that allows you to create and
modify points of a machine element. Working with the editor is similar to working with
Microsoft Excel. An intuitive user interface allows you to easily create measurement
points and modify their parameters. The editor controls the user input and does not allow
the operator to enter inappropriate values.

In this editor, you can:

e Add arow (at the bottom of the table)
e Duplicate the selected row

e Copyarow

e Paste a row (below the selected row)
e Replace arow

e Move arow up and down

e Delete a row

You can perform the following actions with a Bands sub-row of the selected point:
e Add a sub-row (at the bottom of the Bands table)

e Paste a sub-row (below the selected sub-row)
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e Replace a sub-row
e Move a sub-row up and down

e Delete a sub-row

As a monitored parameter, you can use an absolute band, relative band, peak, or peak-
peak.

For each machine element, you can create all needed measurement point and specify its
parameters. You may perform various actions with existing measurement points:
duplicate points; copy and then paste or replace points; change the points order; delete
points. You can also add comments for a table row, which will be displayed when resting
the mouse pointer over the Point cell.

For more information on this editor, see Appendixes, “Measurement Point Editor.”

Editing Measurement Parameters

Measurement signal parameters depend on the device in use. Using various Technekon’s
online/offline devices, you can measure:

e Waveform
e Spectrum
e Envelope spectrum

e Vibration parameter

For more information on device parameters, refer to Appendixes, “Measurement
Parameters for Different Devices.”

Creating and Editing Bands

You can define frequency bands computed from measured signals in machine element
points. Frequency bands can be calculated in the measurement points with Spectrum,
Envelope spectrum and Waveform parameters. You can create bands with absolute
frequency range or relative (tracking) bands. First, you need create the band itself, then
select the band type (absolute or relative), and finally adjust band parameters.

Note: Before adjusting parameters of a relative band, you need to create
fundamental frequencies (see “Specifying Fundamental Frequencies”™).
When creating a complete machine model, you must link these
frequencies to measurement points of shaft rotation frequencies. For
more information, see “Linking Fundamental Frequencies to
Measurement Points™ later in this chapter.

For detailed instructions on how to create and edit bands, refer to Appendixes, “How to
Create and Edit Bands.”
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Adjusting Absolute Bands

Adjusting Relative

For more information on how to adjust absolute bands, refer to Appendixes, “Adjusting
Absolute Band.”

Bands

Before adjusting a relative band, you need first to define fundamental frequencies for a
machine element model. The actual range of a relative band depends on the fundamental
frequency in use and is constantly changed over time. Hence, for calculating RMS in a
relative band:

1. The center frequency is calculated.

This frequency is linked to the shaft rotation frequency. The fundamental frequency
value is not defined explicitly as this value is measured at the moment of calculation
and depends on the machine operating mode.

2. The band limits are calculated.

RMS in the band frequency range is calculated in accordance with the lower and
upper frequencies of the band.

Having created fundamental frequencies, you may adjust your relative bands.

To adjust relative bands for a machine element:

1. Click the Measurement points tab.

In the Type cell of the band you need, select a band type from the drop-down list.
Specify the center frequency.

Specify the lower frequency of the band.

Specify the upper frequency of the band.

© g > w DN

If necessary, clear the Calc. check box.

The program can either automatically calculate RMS in the configured band, or
retrieve RMS value from inspection data (if any).

Monitoring Formulas for Element Models

You can create calculated parameters® and formulas for calculation for machine element
models.

To create a calculated parameter for an element model:
1. Select a target machine element on the Elements tab.

2. Select the Monitoring formulas tab on the right.

® Calculated parameters are scalar values computed from current measured or calculated machine
parameters using specified formulas.
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3. Toadd a new calculated parameter in the table, right-click in the table and select
Create parameter from the menu. You can also click Eﬂjﬂ on the toolbar.

A new row with the default properties appears at the bottom of the table.
4. Inthe Parameter cell, type the name of the parameter.

5. Inthe Unit cell, select the parameter measurement unit of interest from the drop-
down list.

6. Inthe Variables group cell, specify all the needed variables to be used in the
monitoring formula.

7. Double-click the Monitoring formula cell.

The Monitoring formula dialog box appears.
8. Specify the formula to be used for computing the parameter.

9. If necessary, specify alarms/warnings for the calculated parameter. To do so, click
the «-» sign in the A/W Levels column and then enter the needed values in the cells.

Note: For more information on how to work with monitoring formulas
editor, see Appendixes, “Configuring Calculated Parameters.”

Exporting/Importing Element Models

You can export and import element models. Exporting data allows you to save into file
the model structure. Importing allows you to upload the element models exported before.
Thus, you can use standard element models and significantly save your time while
creating a plant structure.

To export element models:

1. Onthe Elements tab, right-click the name of the element model to be exported (or
the root Element models node) and select Export structure from the menu.

The Export to file dialog box appears.

2. Select the target folder, type the file name you need in the File name box, and then
click the Save button.

The export of the selected object structure is started. When finished, the successful
message is displayed.

3. Click OK.
To import a database structure:

1. Right-click the root Element models node where you need to import a structure and
select Import structure from the menu.

The Import from file dialog box appears.

2. Select the file for import and click the Open button.

The import is started. When finished, the successful message is displayed.
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3. Click OK.
Machine Models

Machine Models Overview

From the diagnostics point of view, a machine model does completely describe the
machine. For each machine model, a configuration of machine element models is
defined.

For each machine, its model defines:
e An assembly of elements into a machine

e General information about the machine model

Important! Each machine model requires one or more machine element
models, as only machine element models contain information about
measurement points.

Using Machine Models

Machine models do not exist in the real world. These models are standard units inside
your database and you can work with them uniformly and repetitively. In other words, a
machine model is a template used for creating multiple machines with identical
parameters. Modifying a machine model parameter makes all machines of this model
change their characteristics accordingly and simultaneously. The main purpose of a
machine model is to define once all the necessary settings for doing later all diagnostics
tasks on all machines of this model.

A machine model consists of:
e Machine element models

e All objects composing the machine element models

Note: A machine model may not include an inspection route, but cannot
include a data retrieval device.

Relations between Element Models, Machine Models and Machines

Should be noted the following relations between the concepts of machine element model,
machine model and the actual machine.

1. Modifying characteristics of machine element models results in changing the same
characteristics of all models of the machines containing the changed element model.

2. A new machine in a plant hierarchy is build using one of the previously created
machine models.

3. Modifying characteristics of a machine model results in changing the same
characteristics of all machines created on the basis of the changed model. The only
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exception is some parameters that describe a particular machine instance (for
example, a serial number).

4. Modifying common parameters of a signal and alarms/warnings of an element model
affects all signals and alarms/warnings belonging to the actual elements created on
the basis of the changed models.

5. You can modify characteristics of a machine element model in the following cases:

e All changes are enabled when no machines contain any data in any element model
composing these machine model.

o If at least one machine contains data under this machine element model, you are
going to be prompted to delete such data. If confirmed, the data are removed and
then all changes are enabled.

o If at least one machine contains data under this machine element model, you can
change the properties that do not affect data measurement and calculation.

e In case of adding new elements. If a new frequency band is added, the data
recalculation is required. For more information, see Chapter 6, “Recalculating
Bands.”

6. You can modify characteristics of a machine model in the following cases:

e All changes are enabled when no machines based on this model contain any data
defined under this machine model.

o If at least one machine contains data under this machine model, you are prompted to
delete such data. If confirmed, the data are removed and then all changes are
enabled.

o If at least one machine contains data under this machine model, you can change the
properties that do not affect data measurement and calculation.

e In case of adding new machine elements.

How to Create and Adjust Machine Models

In Vibrodesigner, machine models are made of machine element models. Assembling
machine models is possible only after creating all necessary element models.

Creating a machine model involves the following steps:

1. Creating a model and adjusting its properties.

The empty model is created first and then the model properties are specified.

2. Assembling the machine model.

On this step, the contents of the model is specified, i.e. the previously created
machine elements are added into the machine model.

3. If fundamental frequencies have been set for machine element, you need to link the
fundamental frequencies to the measurement points within the machine model.

4. If necessary, specify a set of calculated parameters (monitoring formulas) used to
monitor a machine condition.
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5. Typically, you need to set alarms to automatically monitor calculated parameters by
value or change.

6. Configuring trend sets.

You can specify any trend sets, that is, sets of parameters which are to be displayed
during analysis.

7. Configuring a stationary device for measurements.

If you plan to retrieve data for a certain machine model through a stationary device,
you also need to configure such a device (see “Configuring Stationary Devices”).

Creating and modifying machine models is performed on the Machines tab in the
Configuration mode.
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Figure 60 Machine models

Creating Machine Models

To create a machine model, use a context menu of the hierarchy root element.
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Each model has a set of the following properties:

e Atype of the data collector used for vibration measurement (mandatory parameter)

This parameter is used to filter element models to be included in a machine model.
The data collector specified for a machine model and for its nested element models
must be the same.

e Machine manufacturer
e Graphical scheme of the model

A model properties are specified on the Properties tab.
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Figure 62 Properties of machine model

To select a picture for the machine model:

1. Click the Model scheme button.
The Open dialog box appears.
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2. Select the file you need and click the Open button.

The selected image is displayed on the Properties tab.

Note: You can select files in BMP format only.

Assembling Machine Models from Elements

The empty machine model—even with specified properties—has no functionality. After
creating an empty model, you must assemble the model from previously created
elements.

To add machine element models into a machine model:

1. Right-click the machine model you need and select Add from the menu.
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Figure 64 Adding machine element

The Add element model dialog box appears.
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Figure 65 Assembling machine model from elements

2. Select the element model(s) you need and click the Add button.

Note: You can select more than one element at once if you hold down
CTRL or SHIFT keys.

The selected elements appear in the machine model hierarchy.
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Figure 66 Assembled machine model

3. Close the Add element model dialog box.

Element models are not modified on the Machines tab. On this tab, you cannot add,
delete, or rename the measurement points belonging to the machine element model. To
modify point parameters, navigate to the Elements tab whereby you can change the
needed element. The changes affect all machine models made of the modified machine
element. On the Machines tab, you can only view measurement points by clicking either
a name of the machine model or a name of the element model. The picture below shows
how to display points by clicking a name of the machine model.
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Figure 67 Measurement point parameters on element model—the
parameters are not modified in the machine tree

You can also display measurement points of each machine element model by selecting it

in the tree.
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Figure 68 Viewing point parameters on machine element

Linking Fundamental Frequencies to Measurement Points

To customize relative bands, you need to link created fundamental frequencies (see
“Adjusting Relative Bands”) to the measurement points.

To link fundamental frequencies to measurement points:

1. On the left Vibrodesigner panel, click the Machines tab.
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2. Create a machine model.

3. Add the machine element models in the newly created machine model.

Once done, the machine model has the rotation frequency measurement points that is
the data source for fundamental frequency values.

4. Click the Fundamental Frequencies tab on the right.

5. For each element model of the machine model, link the fundamental frequencies to
the measurement points.

Jill vibrodesigner-Standard - NOT REGISTERED =] ]
File Edit Wiew Settings Help
H e =+ B8 B R’R & &8 B B 3 OB B H,
Hide Back Fopward  Up Mode | Sawe Prnt | EventlLog | Create Delete | Up  Down | Undo | Follback
Plarts ~ Machines I Elementsl Properties Fundamental Frequencies I@ Measurement Pointsl 2=] Maoritoring Formulasl
Eﬁ Machine train models Fundamenta...l Commenk I I eazLrement point I Location
E"@ M achineT rain Model & N1 FT ratations FT rotations Shafts ﬂ
EE! Turbine
¥ Coupling| =48} MachineTrain Model &
o i Shalts o Turbine
o & Coupling
=% Shafts
@ LPC rotations
[ FHPC rotations
(g FT rotations
|j’ Caonfiguration | DemaoDB 32 | W achine Train Madel AsCaupling | |

Figure 69 Linking fundamental frequencies to measurement points—LPC
rotations, HPC rotations, and FT rotations points can be linked

Note: You cannot create new fundamental frequencies on the
Fundamental Frequencies tab. Such frequencies are created for
machine element models only.

Monitoring Formulas for Machine Models

You can create calculated parameters’ and formulas for calculation for machine models.
To create a calculated parameter for an machine model:

1. Select a target machine model on the Machines tab.

2. Select the Monitoring formulas tab on the right.

3. Toadd a new calculated parameter in the table, right-click in the table and select

Create parameter from the menu. You can also click H'}IE on the toolbar.

" Calculated parameters are scalar values computed from current measured or calculated machine
parameters using specified formulas.
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A new row with the default properties appears at the bottom of the table.
4. Inthe Parameter cell, type the name of the parameter.

5. Inthe Unit cell, select the parameter measurement unit of interest from the drop-
down list.

6. Inthe Variables group cell, specify all the needed variables to be used in the
monitoring formula.

7. Double-click the Monitoring formula cell.

The Monitoring formula dialog box appears.
8. Specify the formula to be used for computing the parameter.

9. If necessary, specify alarms/warnings for the calculated parameter. To do so, click
the «-» sign in the A/W Levels column and then enter the needed values in the cells.

Note: For more information on how to work with monitoring formulas
editor, see Appendixes, “Configuring Calculated Parameters.”

Creating Trend Sets

You can create a number of parameter trend sets for each machine model to enable
analyzing multiple parameters trends simultaneously. You may add the same parameter
in various trend sets.

To create a trend set for a machine model:
1. Select the Machines tab on the right and then select the machine model of interest.
2. Click the Trend Sets tab on the right.

Two panels for configuring trend sets are displayed. In the left panel, you can see all
available parameters. At the top of the right panel, you can see the drop-down list
that contains existing trend sets. On selecting the trend set from this list, the trend set
parameters are displayed below.
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Figure 70 Trend Sets tab

3. Click the Create button.

The Create dialog box appears.

Enter a trend zet name

[ Cancel

Figure 71 Create dialog box

4. Type a name of the new trend set and click OK.

The created trend set is displayed in the drop-down list in the right panel.

5. Inthe left panel, select the parameters you need and click the Add button.

The selected parameters are displayed in the right panel.

Note: You can also select more than one parameter at a time, holding

CTRL or SHIFT down.

To modify a parameters list of the trend set:

1. From the drop-down list on the right, select the trend set of interest.
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2. To add parameters into the trend set, select the parameters you need and click the
Add button.

3. Toremove parameters from the trend set, in the right panel select the parameters to
be removed and click the Remove button.

You can save the selected trend set with another name. This will allow you to create a
new trend set with pre-created parameters and thus save your time.

To save a trend set with another name:

1. From the drop-down list on the right, select the trend set to be saved with another
name and click the Save As button.

The Save As dialog box appears.
saveas. N x|

Enter a rend zet name

] Cancel

Figure 72 Save as dialog box

2. Type a name of the new trend set and click OK.
The new trend set containing parameters of the selected trend set is created.

To delete a trend set:

1. From the drop-down list on the right, select the trend set to be deleted and click the
Delete button.

You are prompted to confirm the operation.
2. Click Yes.

The selected trend set is deleted.

Configuring Stationary Devices

If you plan to retrieve data from machine of a certain model via a stationary monitor, you
have to add this monitor into the machine model. Then, you need to link monitor’s
channels to machine model measurement points. This will allow you to promptly replace
the mounted monitor without any changes in the database structure. Besides, it allows
creating standard machine models containing preconfigured monitors.

To create a stationary monitor in the machine model:

1. Right-click the machine model of interest and select a name of the device from the
Create menu.

The monitor is created and displayed at the bottom of the element models list. In the
workspace on the right, you can see a panel used to configure the device properties.
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In the Vibration channels table, you need to match the monitor vibration channels
and machine model points. In the Tacho Channels table, you need to match the
monitor tachometric channels and rotation speed points of the machine model.

2. To match a monitor channel and a measurement point, right-click the channel
number in the Vibration channels table and select the needed point from the menu.

3. Match all vibration channels and measurement point you need.

4. If necessary, match rotation speed channels and measurement points you need.

Note: For more information on configuring certain data monitors, see
“Configuring Stationary Devices.”

Exporting/Importing Machine Models

You can export and import machine models. Exporting data allows you to save into file
the model structure. Importing allows you to upload the machine models exported before.
Thus, you can use standard machine models and significantly save your time while
creating a plant structure.

To export machine models:

1. Onthe Machines tab, right-click the name of the model to be exported (or the root
Machine models node) and select Export structure from the menu.

The Export to file dialog box appears.

2. Select the target folder, type the file name you need in the File name box, and then
click the Save button.

The export of the selected object structure is started. When finished, the successful
message is displayed.

3. Click OK.
To import machine models:

1. Right-click the root Machine models node where you need to import a structure and
select Import structure from the menu.

The Import from file dialog box appears.

2. Select the file for import and click the Open button.

The import is started. When finished, the successful message is displayed.

3. Click OK.
Plant Hierarchy

Introduction

From the vibration diagnostics point of view, a plant hierarchy describes the structure of
your real-world plant and contains all the machine types operating in your plant. First,
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you create an empty database, then add information about existing divisions and machine
shops, and finally specify monitored machinery, data collectors, and inspection routes.

A plant structure is a hierarchical list (tree). This tree is formed in the Configuration

mode on the Plants tab.
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Figure 73 Plant hierarchy

Your database may contain various plants which structures represent the structures of
real-world plants. An example of the plant hierarchy is shown in the picture below.
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Root plant

Station

Division

4@
Machine shop

STD-500

CTD-2060

Figure 74 Plant hierarchy example

The first element in the hierarchy is always the root plant that may include one or more
child plants. Child plants may include stations, divisions and machine shops. A station
may include divisions or machine shops. A division may include child divisions, stations
and machine shops. Machines are placed in machine shops. Besides, every hierarchy
level may contain routes and devices. For convenience, routes and devices may be
grouped.

To create an object on a certain level of hierarchy (for example, to create a machine in
the machine shop), use a context menu.
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Figure 75 Creating machine within machine shop—all hierarchy is created
in the same way

When you created an object, you are prompted to specify its properties in the right pane.
Obiject properties are described in the following sections.

Creating and Opening Databases

The complete plant hierarchy is stored in a database. The database created by a user on a
local computer becomes available to all users on the local network®. All changes made by
one user are displayed on workstations of other users. For more information about
Vibrodesigner architecture, see Chapter 3, “Vibrodesigner Configuration Types.”

To create a new database:
1. On the File menu, click Create Database.

The Create Database dialog box appears.

8 You have to configure Windows security settings as described in “Windows Security Settings for
Remote Access.”
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Figure 76 Create Database dialog box

2. In the Database name box, type the database name you need.
3. Click OK.
A new database is created. You can now start configure a plant hierarchy.

You may work with various databases. Thus, in addition to creating a new database from
scratch, you can open an existing database and modify its structure.

To open an existing database:

1. Onthe File menu, select Open database.

The Open Database dialog box appears.

x
Computer name: IServer j [~ Locally
D atabase name: I-:II:u1 j
ak Cancel |

Figure 77 Open Database dialog box

2. If the database of interest is stored on a remote computer, clear the Locally check
box and then select the needed database server from the Computer name list.

In the Database name box, a name of the database you opened for the last time on
your computer is displayed. Clicking the arrow in this box shows the list of the
databases stored on the specified computer.

3. From the Database name list, select the database you need.

Note: If the database you need is stored locally, select the Locally check
box and select the needed local database from the Database name list.

4. Click OK.

The selected database is opened.
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Plant

Station

A plant is a root object in the plant hierarchy. All structure of the modeled plant is
placed under the Plant object. Plant properties are the following:

e Plant name
e Plant identification code

e Short text description
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Figure 78 Plant properties

A station is the object of a plant hierarchy located under a plant or a division. A station
may include divisions and machine shops. Station properties are the following:

e Station name
e Station identification code

e Short text description
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Division
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Figure 79 Station properties

A division is the object of a plant hierarchy located under a plant, a station or another
division. A division may include stations, machine shops and other divisions. Division

properties are the following:
e Division name
e Division identification code

e Short text description
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Figure 80 Division properties
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Machine Shop

A machine shop is the object of a plant hierarchy located under a plant, a station or a
division. A division contains machines. Machine shop properties include the following:

e Machine shop name

e Machine shop identification code

e Short text description
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Figure 81 Machine shop properties

For each machine shop, you can specify on the Data source tab a computer name and the
folders that contain coast-downs and daily trends archives. Coast-downs and daily trend
files can be retrieved from the online machine shop systems. Coast-downs and daily
trend retrospective can be then displayed in the Analysis mode.
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Figure 82 Coast-downs and daily trends locations
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Machine

From the vibration diagnostics point of view, a machine is the equipment for condition
monitoring and hence a main object in the hierarchy. A machine is an electromechanical
system designed to perform a particular technological task on the plant. Machines are
located in machine shops. A machine consists of one or more machine elements, for
example, engine, turbine and so on. Machine properties include the following:

e Machine model

The main property of a machine. A model is selected from the list of predefined
machine models.

o Data collector type applied for the machine
e Machine manufacturer
e Short text description

e Model scheme
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Figure 83 Machine properties

After adding element models, the machine will have the components with measurement
points. You can view all measurement points by clicking either a name of the machine
model or a name of the element model. Measurement points on machine level are not
modified. For more information about machine models, see “Machine Models” earlier in
this chapter.
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Figure 84 Viewing points of the element belonged to machine

Machine Element

Devices

A machine element is a part of the machine that can operate separately. A machine
element does not perform a particular technological task. The examples of machine
elements are engine, turbine and so on. As well as a complete machine, a machine
element can be monitored.

Machine elements appear in the hierarchy after selecting a machine model that set all
major element characteristics, i.e. the number and names of measurement points,
measurement parameters, possible diagnoses and messages (events), recommendations
and so on. For more information about machine elements, see “Machine Element
Models” earlier in this chapter.

Devices are used to measure signals and save data in a database. It does not matter which
plant hierarchy level devices occupy. Device properties include the following:

e Device name

o Device type

e Device version

e Device serial number
e Short text description

e Transducer information
= Measurement unit that defines which parameter is measured by the transducer
» Transducer sensitivity.

For more information about devices, see “Configuring Devices”.
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Editing Plant Hierarchy

To edit a plant hierarchy, you can use a context menu commands. All described below
actions are applied both to a structure of machine models and a structure of machine

element models. A context men

u of hierarchy object is shown in the picture below.
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Figure 85 Context menu of

hierarchy object

The table below describes the context menu commands.

Context menu commands of a hierarchy object

MENU COMMAND

DESCRIPTION

Delete
Rename

Move up

Move down

Cut
Copy

Paste

Export structure

Import structure

Delete the selected hierarchy object.
Rename the selected object of the plant hierarchy.

Move the selected object (or the measurement point) one
level up in the hierarchy.

Move the selected object (or the measurement point) one
level down in the hierarchy.

Cut the selected object to the Clipboard.
Copy the selected object to the Clipboard.

Paste the object from the Clipboard to the specified
location.

Export the selected data structure into a text file. For
more information, see “Exporting Database Structure.

Import the data structure from a text file. For more
information, see “Importing Database Structure.”
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MENU COMMAND DESCRIPTION

Undo Cancel the last operation.

When pasting an object, a new window is displayed whereby you can rename the object
and confirm/cancel the operation.
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Figure 86 Copying elements

Note: You can modify:
a plant hierarchy down to machines level
a machine model structure down to elements level.

Managing Hierarchy Viewing Modes

Plant Hierarchy

While viewing a plant hierarchy, you can display each machine shop and machine
separately. It is useful when a plant contains many machines and machine shops. For this
purpose, use the Machine and Machine shop commands from the View menu.

83



Vibrodesigner User's Guide

1l ¥ibrodesigner-standard
File Edit | Wiew Settings Help

= T »
Mode

Hide ® Plant kode

Flants | b Machine shop < I
Machine

=g v Obiect path
v Control panel i
W Status panel

Hide Tree

Figure 87 Machine shop and Machine commands are used to view these
objects in a convenient way

Selecting the Machine shop command transforms the plant hierarchy on the left panel to
provide easy navigation through machine shops.
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Figure 88 Plant hierarchy after selecting Machine shop command

Switching between machine shops is performed by selecting the element of interest from
the drop-down list. You can also create a new machine shop after selecting <New
machine shop> from the drop-down list.
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Figure 89 Creating new machine shop

Selecting the Machine command transforms the plant hierarchy on the left panel to
provide easy navigation through machine shops and machines.
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Figure 90 Plant hierarchy after selecting Machine command

To switch between machine shops, select the element of interest from the upper drop-
down list. To switch between machines, select the element of interest from the lower
drop-down list. You can create a new machine shop after selecting <New machine
shop> from the upper drop-down list. You can also create a new machine after selecting
<New machine > from the lower drop-down list.

Machine Models and Elements

Configuring

You can display machine models in drop-down lists on the Machines tab. To do so,
select List View from the View menu.
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Figure 91 Viewing model list of machine elements

You can also display machine element models in drop-down lists on the Elements tab.
To do so, select List View from the View menu. Working with these lists is similar to
working with machine and machine shop lists.

Devices

This section describes how to create and adjust data collectors and analyzers in the
Vibrodesigner-Standard application.
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Configuring Portable Devices

The new generation of Technekon’s portable devices— STD-500, STD-510 and

STD-3300—is designed to effectively perform inspections manually. An operator works
with such devices in a similar way.

You can create portable devices at any level of plant hierarchy (plant, machine shop,
station and so on).

Note: Portable devices are created on the machine shop level only.

STD-500 Data Collector

To add a STD-500 data collector into the plant hierarchy:

1. Right-click the hierarchy object of interest and select Create > STD-500 Collector
from the menu.

The device appears in the plant hierarchy and at the same time the device properties
are displayed on the right.
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Figure 92 STD-500 properties

2. Specify a version and a serial number of the device at hand, as well as the software
version used by your STD-500.

3. Click the Routes tab and link the needed route to the created STD-500 instance. For

more information on creating routes, see “Creating Routes for Portable Data
Collectors”.
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STD-510 Data Collector

To add a STD-510 data collector into the plant hierarchy:

1. Right-click the hierarchy object of interest and select Create > STD-510 Collector
from the menu.
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Figure 93 Creating STD-510 collector in plant hierarchy

The device appears in the plant hierarchy and at the same time the device properties
are displayed on the right.

¥ vibrodesigner-Standard - NOT REGISTERED - 101 x|
File Edit ‘Wiew Settings Help

A - & 8 BB | B B | Eo )
Hide Back Fopward  Up Mode | Save Print | EventLog | Create Delete | Up  Down | Unde | Folback
Plants |Machines| Elementsl Froperties |$ Houtesl
=g dbl _
E@ Plant 1 D evice model: STD-510 Collector

E; Machine shop 1
@ Machine 1
=R S0 510 Collector 1

Device Serial No.:

Device version:

Firrneare version:

1.

2 il
a2l b

Description:

Tranzducers

Urits: mv / mmy's I~ Plug-and-Flay
Channell

Model name: I Serial Mo I
Senzitivity: |1 i A s

| [ Configuration | bt | \Plant 1\Machine shop 14670510 Collecte | |

Figure 94 STD-510 properties

4. Specify a version and a serial number of the device at hand, as well as the software
version used by your STD-510.
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5. Specify properties of the collector’s transducer. You can set the measurement unit,
sensitivity, and the transducer’s model and serial number. If the Plug-and-Play
check box is selected, the regular transducer is to be used.

6. Click the Routes tab and link the needed route to the created STD-510 instance. For

more information on creating routes, see “Creating Routes for Portable Data
Collectors”.

STD-3300 Analyzer

To add a STD-3300 analyzer into the plant hierarchy:

1. Right-click the hierarchy object of interest and select Create > STD-3300 Analyzer
from the menu.

The device appears in the plant hierarchy and at the same time the device properties
are displayed on the right.
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Figure 95 STD-3300 properties

2. Specify a version and a serial number of the device at hand, as well as the software
version used by your STD-3300.

3. Specify properties of the collector’s transducers. You can set the measurement unit,
sensitivity, and the transducer’s model and serial number. If the Plug-and-Play
check box is selected, the regular transducer is to be used.
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4. Click the Routes tab and link the needed route to the created STD-3300 instance. For
more information on creating routes, see “Creating Routes for Portable Data

Collectors”.

Creating Routes for Portable Data Collectors

A route is the order of measurements in points during inspection. Inspection routes
specify in which points, on which machines and in which order the measurements are to
be performed. Routes are created for portable devices and can be loaded only into
assigned devices. You can include into the route only points of the element intended for
using with particular device type. For a device instance, you may create as many routes

as needed.

To create a route for a portable device:

1. Select the device of interest in the plant hierarchy.

2. Click the Routes tab on the right.
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Figure 96 Routes tab

3. Click %

The Create Route dialog box is displayed.

Create Route

Route name: IMachine shop 2

Ok

Cancel

Figure 97 Create Route dialog box

89



Vibrodesigner User's Guide

4. Type a name of the new route and click OK.
The new route is created. On creating, the route contains no measurement points.
5. To add points into the route, drag the machine element (e.g. Engine as shown below)

from the left to right panel.
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Figure 98 Add measurement points to route

The points located on the selected machine element are displayed in the table of

route points.
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Figure 99 Route points

6. Using the same technique, add all necessary points into the route.
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7. If you plan to use a non-regular transducer for measurements, specify the name of the
transducer in the Transducer cell. See below for more information on creating non-
regular transducer models.

If you want to use non-regular transducers for portable devices, you need first to create
models of such transducers.

To create a transducer model:

1. click ¥ .

The Transducer models editor dialog box appears. To view a list of existing
transducers, click a transducer type. As a result, transducers of the selected type are
displayed below.

Transducer models editor |

Transducer type:

Froximeter [1]
Welocimeter
Tachometer
Temperature
Fressure

— Tranzducer models

Tranzducer model td eazurement unit Sensitivity meas. unit

Tranzducer model

add | Delete |

E it |

Figure 100 Transducer model editor dialog box

2. Click the Add button.

The Transducer model dialog box appears.

x
Maodel: ITP'1 0a
Tranzsducer type; I.&Il-purpose j
L nit: |mme’s j
Sengtivity meas. unit; I""'\"f j
Cancel |

Figure 101 Transducer model dialog box
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3. Inthe Model box, type a name of the transducer model.

From the Transducer type list, select the type of interest.

5. From the Measurement unit list, select the measurement unit of interest.

6. From the Sensitivity meas. unit list, select the sensitivity measurement unit of
interest.

7. Click OK.

The new transducer model is created.

To change the route points order, do one of the following:
¢ Right-click the selected point and select Move up or Move down from the menu.
e Click ® in the Point cell and drag the point to the needed location.

The point position is changed.

To remove a measurement point from the route:
1. Select the route you need.
2. Select the point to be deleted.

3. Press DELETE.
The selected point is removed from the route.

To rename a route:

1. Select the route you need.

2. Click %ﬁ.

The Rename Route dialog box is displayed.

x

Ok

Route name: IMachine shop 2

Cancel

Figure 102 Rename route dialog box

3. Modify the route name and click OK.

The route name is changed.
To delete a route:

1. Select the route you need.

92



Vibrodesigner User's Guide

k52
2. Click #.

3. Click Yes to confirm the deletion.
The route is deleted.

To create a route map:

1. From the Route list, select the route of interest and click [& .

The route map is displayed in the workspace on the right.
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Figure 103 Viewing route map

At the top of the route map, you can see a toolbar for zooming a route map and
navigating through map’s pages. This toolbar is described in “Inspection Reports”.

2. To print out a route map, click = on the toolbar.

The Print dialog box appears.

3. Click Yes to confirm the operation.

The route map is printed.
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Manual input of fundamental frequencies and mode parameters

Having loaded route data from the device, you can additionally enter fundamental
frequencies and operating mode parameters values manually. Fundamental frequency
values may be also come to the device during inspection—when route data are loaded,
you will be able to modify these values. For more information, see “Working with STD-
500, STD-510 and STD-3300.”

To activate manual input of fundamental frequencies in the Analysis mode:

e Select the Input fundamental frequency values manually check box.
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Figure 104 Activating manual input of fundamental frequenciés

To activate manual input of mode parameters in the Analysis mode:

o Select the Input operating mode parameters values manually check box.

Configuring synchronous data collection of single-channel points for STD-3300

If you need to collect data synchronously in two different point on the same machine,
you can use STD-3300. The following conditions must be met:

e Point parameters are identical
e Points must belong to the same machine

e These points are single-channel

To configure synchronous collection in two points:
1. Click the Plants tab.

2. Inthe plant hierarchy, select the device of interest.

3. Click the Routes tab on the right.
4

Click the first point for synchronous collection.
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Figure 105 Configuring synchronous collection in two points—step 1

5. Holding CTRL down, click the second point for synchronous collection.

When passing the route, data in these points will be collected synchronously.
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Figure 106 Configuring synchronous collection in two points—step 2

Note: The transducer’s type is defined automatically as to
reference to the first point.

Configuring Stationary Devices

CTD-2160 Monitor

The CTD-2160/2060 monitors allow you to make inspections of oil-transfer power
equipments, pumps, compressors, pipelines and so on. These monitors are mounted
permanently next to the inspected equipment and collect signals continuously via
transducers. The major difference between the monitors is that CTD-2160 has 16
vibration channels and three tachometric channels, whereas CTD-2060 has six vibration
channels and one tachometric channel.

Common procedure for configuring stationary monitors includes the following:
1. Creating a stationary monitor in the machine model.
2. Linking a monitor’s channels to measurement points of the machine model.

3. Specifying parameters of a monitor’s instance in the plant hierarchy.

The CTD-2160 monitor is designed for continuous protection of rotary equipment. This
monitor registers and measures signals from vibration and rotary transducers. You can
monitor up to 16 vibration channels and three tachometric channel simultaneously.
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To create and configure a CTD-2160 monitor in the machine model:

1. Right-click the machine model of interest and select Create > CTD-2160 Monitor.
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Figure 107 Creating CTD-2160

The monitor is created and displayed at the bottom of the element models list. In the

workspace on the right, you need match the monitor channels (both vibration and

tachometric) and machine points.
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Figure 108 CTD-2160 properties

2. To match a monitor channel and a measurement point, right-click the channel

number in the Vibration channels table and select the needed point from the menu.
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Figure 109 Linking device channels to measurement points
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3. Match all vibration channels and measurement point you need.

4. If necessary, match rotation speed channels and measurement points you need.

Note: To remove a link between a channel and a measurement point,
press DELETE.

Having created and configured the CTD-2160 at the machine models level, you need to
specify the following information for each monitor’s instance in the plant hierarchy:

e Serial number
e Profibus address
e COM port

e Baudrate

These settings will be used for identifying the monitor on the Profibus network. After
specifying these settings, the user will not be able to change parameters of the monitor’s
channels.

Important! These settings are required for proper operation in real-time
mode.

To specify parameters of the CTD-2160 instance:
1. Click the Plants tab.

2. Locate the machine of interest and click CTD-2160 Monitor.
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Figure 110 Configuring CTD-2160 in plant hierarchy

3. On the Properties tab on the right, specify the correct serial number of your monitor.
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CTD-2060 Monitor

4. In the Address box, specify the monitor address on the Profibus network.

Note: The Profibus address is set with special jumpers located on the
board inside. For more information, refer to CTD-2160 Operation
Manual.

5. In the Port box, specify the number of the serial port your monitor is connected to.

6. Inthe Baudrate box, specify the connection speed with the monitor.

The CTD-2060 monitor measures signals from vibration and rotary transducers. You can
monitor up to six vibration channels simultaneously and one tachometric channel.

To create and configure a CTD-2060 monitor in the machine model:

1. Right-click the machine model of interest and select Create > CTD-2060 Monitor.

The monitor is created and displayed at the bottom of the element models list. In the
workspace on the right, you need match the monitor channels (both vibration and
tachometric) and machine points.

7 vibrodesigner-Standard - NOT REGISTERED =18 =l
File Edit Wiew Settings Help
= e = B B B & 8 B B " OB (Bl fs
Hide Back Fopward  Up Mode | Sawe Frint | EventLog | Create Delete | Up  Down | Undo | Bolback
Plantz Machines |E|ements| Praperties |
W Machine models i .
E‘@ DGE-90 Device Mame: CTD-2060 Monitor 1
o i# Engine Device Type: CTD-2060 Monitor
----- %‘ Turbine
b CTD-2060 Monitor 1
Vibration Channels:
# Paint Code Pairt Mame
1
2
3
4
5
g
Tacha Charnels:
# Point Code Paint Mame
1
<| | o
| [ Configuration | bt | 4DG-805CTD-2080 Moritor 1 [ |

Figure 111 CTD-2060 properties

2. To match a monitor channel and a measurement point, right-click the channel
number in the Vibration channels table and select the needed point from the menu.

3. Match all vibration channels and measurement point you need.

4. If necessary, match the rotation speed channels and the measurement point you need.
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Note: To remove a link between a channel and a measurement point,
press DELETE.

Having created and configured the CTD-2060 at the machine models level, you need to
specify the following information for each monitor’s instance in the plant hierarchy:

e Serial number
e Profibus address
e COM port

e Baudrate

These settings will be used for identifying the monitor on the Profibus network. After
specifying these settings, the user will not be able to change parameters of the monitor’s
channels.

Important! These settings are required for proper operation in real-time
mode.

To specify parameters of the CTD-2060 instance:
1. Click the Plants tab.

2. Locate the machine of interest and click CTD-2060 Monitor.
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Figure 112 Configuring CTD-2060 in plant hierarchy

3. On the Properties tab on the right, specify the correct serial number of your monitor.
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4. In the Address box, specify the monitor address on the Profibus network.

Note: The Profibus address is set with special jumpers located on the
board inside. For more information, refer to CTD-2060 Operation
Manual.

5. In the Port box, specify the number of the serial port your monitor is connected to.

6. Inthe Baudrate box, specify the connection speed with the monitor.

Configuring ASTD-2 System Monitor

To view real-time data from remote ASTD-2 servers, you have to create and configure
machine shop system monitors for all machines with inspected points. These monitors
will be used for collecting vibration data.

To create and configure a machine shop system monitor for the machine
model:

1. Right-click the machine model you need and then select Create > Machine shop
monitor from the menu.
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Figure 113 Creating machine shop system device

The monitor is created and displayed at the bottom of the element models list. In the
workspace on the right, you need match the monitor channels and machine points.

2. To match a monitor channel and a measurement point, right-click the channel
number in the Vibration channels table and select the needed point from the menu.
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Figure 114 Linking device channels to measurement points

3. Match all vibration channels and measurement point you need.

Note: To remove a link between a channel and a measurement point,
press DELETE.

Having created and configured the monitors at the machine models level, you need to
specify monitor’s serial numbers and IDs in the plant hierarchy. These settings will be
used for identifying the monitor within the ASTD-2 system. After specifying the ID and
the serial number of the monitor, the user will not be able to change parameters of the
monitor’s channels.

Important! These settings are required for proper operation in real-time
mode.

To specify a serial number and ID of the machine shop monitor:
1. Click the Plants tab.
2. Locate the machine shop monitor of interest.

3. On the Properties tab on the right, specify the correct ID and serial number of your
monitor.
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Figure 115 Configuring machine shop system device in plant hierarchy

The final step in configuring machine shop system monitors is creating a ASTD-2 server
in the machine shop which machines are to be inspected real-time. The created ASTD-2
descriptions is used for identifying the computer on the network which serves as a data
source.

To create a ASTD-2 server:

1. Right-click a name of the machine shop of interest and select Create > Machine
shop server from the menu.
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Figure 116 Creating ASTD-2 server

The machine shop server appears in the plant hierarchy.
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Figure 117 ASTD-2 server properties

2.

In the Computer name box, specify the DNS name of the machine shop server on

the network or its IP address.

Configuring Auto Acquisition

You can configure scheduled auto acquisition from remote monitors.

To configure auto acquisition:

1.

In the left panel, select the Plants tab and then select the database of interest.

2. Click the Scheduled Tasks tab on the right.
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Figure 118 Configuring autoacquisition

3.

check box.

To perform daily auto acquisition from remote monitors, select the Autoacquisition

In the Number of autoacqisitions per day box, specify how many times per day

you have to collect data.
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Data will be collected every day at regular intervals.

5. Inthe First acquisition start time box, specify the time of the first daily acquisition.

At this time the auto acquisition will start automatically. For more information, see
“Auto acquisitions.”

Database Structure Import and Export

You can export and import a database structure. Exporting data allows you to save into
file the configuration of one of the plant child elements (for example, a machine) or the
complete plant. Importing allows you to upload the data exported before. Thus, you can
use standard plant hierarchy elements and significantly save your time while creating a
plant structure.

Exporting Database Structure

A hierarchy export is performed into a text file. You can export the following elements:

e Root plant
e Child plant
e Station

e Machine shop
e Division
e Machine

When exporting a plant, the complete structure of the selected plant is recorded,
including references to models of all transducers, elements and machines. When
exporting a station, a machine shop, or a division, all upper hierarchy levels including the
plant are recorded, as well as:

e Transducer models
e Element models

e Machine models

When exporting a machine, the following information is saved in a text file:
e Plant information

e Transducer models

e Element models

e Machine models
To export a database structure:

1. Onthe Plants tab, right-click the object to be exported and select Export structure
from the menu.
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Figure 119 Exporting database structure

The Export to file dialog box appears.

Folcer : I‘Eﬂ"'['::] j & i

{Documents and Settings§
Program Files
W TS

File name: IDemnDB Save I
File type : ITE:-:t file [*.kait] j Cancel |

Figure 120 Export to file dialog box

i

2. Select the target folder, type the file name you need in the File name box, and then
click the Save button.
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The export of the selected object structure is started. When finished, the successful
message is displayed.

Export structure into textfile x|

Ll
\"!}) The database structure successfully exporked into kexkfile,

Figure 121 Export completed

3. Click OK.

Importing Database Structure
Importing a plant structure allows you to save time while creating a new database.
Typically, this operation is performed in the following cases:

e To create a new database which structure repeats the existing one (for example, for
subsequent import of inspection data from a remote computer).

e To use a standard set of elements and machine models.

e To add a structure of one element model or a machine model and all associated
element models.

The import operation is applicable to the following objects only:

e The root element on the Plants tab (only if the newly created database contains no
nodes, except for Plants).

e The root element on the Machines tab.
e The root element on the Elements tab.

To import a database structure:

1. Right-click the destination object where you need to import a structure and select
Import structure from the menu.
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Figure 122 Importing database structure

The Import from file dialog box appears.

Import from file

2=
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Figure 123 Import from file dialog box

2. Select the file for import and click the Open button.

The import is started. When finished, the successful message is displayed.
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Import structure from kextfile x|

Ll
1 } Database structure successfully imported from textfile,

Figure 124 Import completed

3. Click OK.

If the database structure contains all imported objects, the import procedure is
interrupted and an error message is displayed.

Import structure from textfile x|

L] E Can't import skruckure From Eextfile (see error log)!

Figure 125 Error message

The same message is displayed when you try import incorrect file. As a result, a new
record appears in the event log (see Chapter 8). The event log greatly facilitates solving
such problems.
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Chapter 6 Data Acquisition and Analysis

Introduction

This chapter describes how to collect data during machinery inspections and analyze
collected data.

It covers the following topics:

e Introduction

e Opening Database

e Machinery Inspection

e Recalculating Bands

e Data Analysis

e Working with Graphical Data
e Comparison Submode

e Real-time Monitoring

e Inspection Reports

Having configured a database structure, you may start inspection of machinery. The
inspection purpose is estimating the current condition of machinery, detecting potential
faults and making maintenance decisions. First, you collect data with either a portable or
stationary device, then the collected data are loaded into a database and become available
for analysis. Besides, inspection data can be retrieved from the remote online systems
and imported into a database. When the inspection is completed, you have to generate an
inspection report.

Data analysis includes:
Viewing the measurement points with active warnings/alarms.
Analyzing trends of vibration and measured signals (spectra, waveforms, and orbits).

1
2
3. Making a decision about places and causes of machinery faults.
4. Estimating a current machinery condition.

5

Making recommendations on machinery operation.

Thus, machinery inspection is a regular data acquisition for condition monitoring and
machinery diagnostics. The inspection is not just a data acquisition, this procedure must
meet the following requirements:
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1.

The data are collected in a certain order. The order is specified in the measurement
device as a route, which determines the sequence of passing measurement points on
the machine.

It is strongly recommended to collect all necessary data from a machine during a
single inspection. It will guarantee completeness and accuracy of the data.

Data acquisition from a single machine must be completed during a short-time
interval under exactly the same conditions. At least, rotation frequencies during data
acquisition must remain unchanged.

To trace changes in machinery condition, all inspections must be performed under
exactly the same conditions.

The typical machine inspection and subsequent analysis involve the following actions:

1.

© © N o g &~ w DN

e =
N P O

13.

Measurements and uploading inspection data into a database.

You can load inspection data either during a communication session or by importing
data from file.

Analyzing active warnings/alarms.

Generating and analyzing an inspection report.

Analyzing trends of frequency bands with active warnings/alarms.
Analyzing trends of calculated parameters with active warnings/alarms.
If necessary, analyzing daily trends retrospect.

If necessary, analyzing spectra and waveforms.

If necessary, analyzing orbits in a measurement point.

If necessary, analyzing envelope spectra.

. If necessary, analyzing cepstra.
. If necessary, analyzing coast-downs.

. Diagnostics (detecting places and causes of faults on the basis of collected data).

Preparing inspection results.

When machinery inspection and data analysis are completed, the maintenance specialist
generates the «Statement of Machinery Condition» document (or similar) in accordance
with the plant regulations. The document must include diagnoses, recommendations,
reports and measurements. Additionally, the maintenance specialist can append to the
document parameter values and trend/signal graphs which were used to make the
decision on machinery condition.

Opening Database

To start an inspection procedure or data analysis, you need to open the database of
interest. You may work with various databases, either local or distributed.
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To open an existing database:

1.

Open Database... X|

Computer name: I j [v Locally

D atabaze name: IDemDDB j

On the File menu, click Open database.
The Open database dialog box appears.

] Cancel |

Figure 126 Open Database dialog box

2.

4.

If the database of interest is stored on a remote computer, clear the Locally check
box and then select the needed database server from the Computer name list.

In the Database name box, a name of the database you opened for the last time on
your computer is displayed. Clicking the arrow in this box shows the list of the
databases stored on the specified computer.

From the Database name list, select the database of interest.

Note: If the database you need is stored locally, select the Locally check
box and select the needed local database from the Database name list.

Click OK.

Inspection Data Acquisition

Overview

When using portable data collectors, the inspection data acquisition procedure involves
the following steps:

1.

a > w N

Connecting to the data collector.

Loading a measurement route into the data collector.
If necessary, printing a route map.

Collecting data in the route points.

Loading collected data into the database.

Note: You can load data either during the connection session or by
importing data from files if inspection has been performed remotely.

Printing an inspection report.
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Figure 127 Inspection with portable device

When working with stationary vibration monitors (CTD-2060/2160), the inspection
procedure involves the following:

1. Connecting to the monitor.

2. Retrieving inspection data from the monitor and loading these data into the database.

3. Printing an inspection report.

Note: If the operator’s computer is turned on, the scheduled auto
acquisition from vibration monitors can be performed.

Working with Portable (Offline) Devices

Working with STD-500, STD-510 and STD-3300

Working with portable devices is shown with the STD-500 monitor. Use the same
procedure for STD-510 and STD-3300.

Note: If you want to work with STD-500/510/3300 monitors on your
workstation, you need to install a special driver at the first connection.
For more information, see “Installing STD-500/510 Driver.”
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To collect data with STD-500:

1. Connect your STD-500 to any USB port of your workstation. Use a special USB
cable delivered with STD-500.

2. Switch to the Analysis mode.

3. Inthe plant hierarchy, select the device you want to connect to.

On the Communication tab on the right, you may see the parameters for establishing
connection.
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Figure 128 Communication tab

4. Click the Connect button.

The connection session is established.

Important! You will fail to establish a connection session if you have
previously entered incorrect STD-500 version and serial number.

5. From the Loading routes list, select the Machine shop 1 route and click the Load
Route button.

Note: To view a route map, click the Routes tab on the right, select the

route of interest and click )

6. To close the connection session, click the Disconnect button.

7. Take your STD-500 and go through all route points.
For information on how to work with STD-500, refer to STD-500 Operation Manual.
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8. Load measured data into the database. To do so, establish a connection session and
click the Read Data button.

Note: If you try to load data of the route that is not presented in the
database, you will see the warning message and the operation will be
interrupted. A new error appears in the Event Log (see Chapter 8).

When loading, you can see the progress indicator. If the device configuration and the
database configuration are the same, the inspection data are loaded into the database.
If not, the Confirm Data Writing dialog box is displayed whereby you can see the
detected discrepancies. You can click the Save button and thus record the data from
channels which match the database configuration, or click the Cancel button to
cancel the operation.

Confirm Data Writing |

The following data cannok be written into the database properly. Perhaps, the database
struckure was modified.

‘'ould you like ko perform the procedure partially®

Paink Ma, | Paink Name | Machine | Reasan |
@ “ 003 036 Painkz Incorrect configuration
L 005 O5E Painkd MT-500 Incarrect configuration

Camrmenk:

Paoint configuration mismatch (direction)

Save Cancel

Figure 129 Confirm Data Writing dialog box

9. When done, click the Disconnect button.
The loaded data become available for analysis.

If you activated manual input of fundamental frequencies and/or operating mode
parameters (see “Manual input of fundamental frequencies and mode parameters”), the
Input Parameter Values Manually dialog box is displayed after loading the route data.
In the fundamental frequency cells, average values are displayed. Enter values of each
parameter and click OK.
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Figure 130 Input Parameter Values Manually

Processing STD-500/STD-510/STD-3300 Out-of-route Points

To load out-of-route points:

1. Onthe Connecting Device tab, click the Read data button.
When the data are loaded, the Confirm Data Writing dialog box appears.

Confirm Data Writing

any point in case of need),
Then write data to the database,

Route in the device:  OUT OF ROUTE

\:‘) Carrelate each point in the route with some machine in the database (You can rename

Point No. Paint Name Machine Hame Machine in the DB
0 Faint 1 MT-500
1 Faint 2 MT-500
" e [En <
3 Fairt 4
MT-510
4 Faint 5 T 3300
. MT-2160
] Fairt B WMT-2060
MT-3168
P T -bd"-01 b
Save to DB | Discard Changes | Cancel |

Figure 131 Confirm Data Writing dialog box

In this dialog box, you must link each out-of-route point to a plant machine train.

2. To link a point to the machine, select the point of interest in the left pane, then select
the machine the point is linked with.

3. Click Save to DB button.
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The changes are saved in the database. In the Analysis mode, the out-of-route points
are displayed as a folder at the machine elements level.

Working with Stationary (Online) Devices

Working with stationary devices is shown with the CTD-2060 monitor. Use the same

procedure for CTD-2160.

To collect data with CTD-2060:

1. Connect your CTD-2060 to a serial port of your workstation.

2. Switch to the Analysis mode.

3. Inthe plant hierarchy, select the device you want to connect to.

On the Communication tab on the right, you may see the parameters for establishing
connection.
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Figure 132 Communication tab

4. Select the COM port the device is connected to, and then specify the connection

speed.

5. Click the Connect button.

The connection session is established. In the Connection state section, the current

device settings are displayed.
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Connection stake

Connection established;

Device model: CTD-2060

Device zerial: 9990

Firmuyware version: 0.1

Device current date: 20,06, 2006 16:24:22

hachine operating mode:  Skopped
hachine monitoring state: O

Inoperative channels; Mone

Figure 133 CTD-2060 Connection established

Auto Acquisition

Important! You will fail to establish a connection session if you have
previously entered incorrect CTD-2060 version and serial number.

Click the Read Inspection button.

If the device configuration and the database configuration are the same, the
inspection data are loaded into the database. If not, the warning message is
displayed.

Note: To detect discrepancies between the device and database
configurations, click the Show Configuration button. You will see the
dialog box containing a table of configured point and links to the device
channels. For more information about this dialog box, see “Comparing
Stationary Device and Database Configurations.”

When done, click the Disconnect button.

The loaded data become available for analysis.

If you have configured scheduled auto acquisition from remote online monitors (see
“Configuring Auto Acquisition”), saving inspection data will be started automatically
when specified time comes. This operation will be started in case the operator’s
computer is turned on. The following dialog box is displayed.
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Figure 134 Auto acquisition from online monitors

Important! When the auto acquisition has been started, it is not
recommended to work with Vibrodesigner-Standard or other
applications. Please wait until this operation completed.

Inspection Data Import and Export

Vibrodesigner enables you to exchange measured data between the databases with
identical structure. For this purpose, inspection import/export mechanism is used. The
inspection data is imported/exported in ZIP format.

Importing Inspection Data

You can import inspections that have been previously exported from Vibrodesigner into
ZIP files. Import operation allows you to load data received from a remote online data
collector systems.

To import an inspection:

1. Onthe File menu, click Import Inspections.

The Load inspection data dialog box appears.
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Figure 135 Load inspection data dialog box

2. Select the file to be imported into Vibrodesigner and click the Open button.

Important! The inspection file contents must match the structure of the
database where the inspection is imported. The imported files must be
obtained by exporting inspections from the database with the same

logical structure.

You are prompted to confirm the operation.

Load inspection data...

Routing 'Loading inspections' will skark now,

‘-‘:/ It can take some time to complete,

Continue?

]

Figure 136 Inspection import confirmation

3. Click Yes.

Loading inspection data is started. Depending on the file size, it may take from
several seconds to several tens of minutes. The status bar displays the progress.
When completed, the successful message is displayed.

4. Click Yes.

You can now start analyzing the imported inspection.

Exporting Inspection Data

Exporting inspections into file is performed for the selected machine shop or a machine.

To export an inspection:

1. Inthe plant hierarchy, select the machine shop or machine which inspections you

need to export.
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2. On the File menu, click Export Inspections.

The Data Export dialog box appears.

Export data x|

Save
% Copy last data

" Copy all measurement data

= Copy time interval data

[rteral: Fam I /2202007 j I'IE:EIEI:EH p

o [ 42202007 7] [11:59.59 F=

Outputt file format
f* "Wibrodesigner'" format [*.dat)

v ZIP-FPacking

" Microsoft Excel format [#.xls)

T arget falder

] 8 |

Figure 137 Data Export dialog box

3. Specify the data to be exported.

You can export:

= The last inspection (by selecting the Copy last data option).

= All measured data of the selected object, which are stored in the database (by
selecting the Copy all measurement data option).

= Data in the specified interval (by selecting the Copy time interval data option

and specifying the interval you need).

4. Select the output file format. You can select either the Vibrodesigner internal format
(.dat) or Excel format. For more information about output Excel format, see “Excel

File Format When Exporting Inspections.”

5. Inthe Target folder box, specify a path to the folder where the inspection are to be

exported.

You can also click the J button and select the target folder in the appeared dialog

box.

6. Click OK.

The following message is displayed.
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attentiont i

' "_l., File names are assigned automatically. Files in selected directory could be overwritten, Continue?
L

|

Figure 138 Export prompt

7. Click Yes.
i

Routing ‘Inspection Export’ will start naow,
\._“J,/ It can kake some time to complete.

Conkinue?

Figure 139 Export confirmation

8. Click Yes.
The export is started. When finished, a new ZIP file appears in the specified folder.

Note: It is recommended to rename the saved inspection file so that it
has a meaningful name (for example, “inspection2006July”).

If an error occurred, the error message is displayed, as shown below.
avcentiont x|

1 E Errors occurred during export!
L]

Please refer to the database event log.

Figure 140 Export error

To troubleshoot such problems, use the event log. For more information, see Chapter 8.

Adjusting mode parameters values

You can view a list of existing inspections. When viewing the list, you can specify
comments on the inspections and modify values of mode parameters and machine
fundamental frequencies of selected inspections.

To view the list of inspections:
1. Inthe plant hierarchy, select the machine of interest.
2. Select the Inspection List tab on the right.

The list of machine inspections is displayed.
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Figure 141 Inspection list

To modify comments of an inspection:

1. Click the inspection of interest and click the Edit Commentaries button.

The Inspection Commentaries dialog box appears.

Inspection Commentaries ﬂ

|hzpection datedtime: 24112004 13:59:58

Comment:

Save Cancel

Figure 142 Inspection commentaries dialog box

2. Enter any relevant comments and click the Save button.

The entered comments are displayed in the list of inspections.

To modify values of mode parameters and fundamental frequencies:

1. Select the inspection of interest and click the Edit Parameter Values button.

The Machine Parameter Values dialog box appears.
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x
|nepection datedime: 24.11.2004 13:59:58
Parameter name I\Jalue Uit I
LPC rotations 575750 RFM
HPLC ratationz 7403.50 F Pk
FT ratations 4964.00 RPk
Save Cancel

Figure 143Machine parameters values dialog box

2. Specify the values you need and click Save.

Note After saving new parameter values in the database, calculation of
bands and parameters will be performed automatically.

Recalculating Bands and Parameters

When recording the measured data from a data collector or importing data from an
inspection file, the values of calculated absolute and relative bands and calculated
parameters are computed automatically. If you have created new bands or calculated
parameters, or modified properties of the existing ones, the old data of the bands and
parameters will be deleted as they do not match the current parameters. When recording
new inspection data, the values for such new or modified bands (parameters) will be
automatically calculated and saved, but the values in these bands and parameters for all
inspections made before are not saved. If you need to have these values, you may use the
Calculate bands and parameters operation.

Recalculating bands and parameters may take much time, depending on
e The number of new or modified bands (parameters).
e The number of machines in the machine shops.

e The measured data size in the database.

You can select for which plant hierarchy elements to apply this operation. You can
recalculate bands and parameters for:

e A complete plant (all measurement points of all machines are processed).

e A plant station (all measurement points of all machines of the selected station are
processed).
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e A plant division (all measurement points of all machines of the selected division are
processed).

e A plant machine shop (all measurement points of all machines of the selected
machine shop are processed).

e A machine (all measurement points of the selected machine are processed).

e A machine element (all measurement points of the selected machine element are
processed).

e A measurement point of the machine element (a selected measurement point on the
machine element is processed).

To recalculate bands and parameters:
1. Inthe plant hierarchy on the left, select the object you need.

2. On the File menu, click Calculate bands.
You are prompted to confirm the operation.

3. Click Yes.

Recalculating bands and parameters is started. The status bar displays the progress.
Data Analysis

Introduction

Analysis is the process of condition monitoring using visual data. The main purpose of
analysis is detecting causes of machinery condition changes. The results of analysis are
diagnoses, recommendations, reports, and collected measurement results. The analysis
procedure is performed in the Analysis mode. In this mode, the left VVibrodesigner panel
displays the Plants tab. You cannot modify the plant hierarchy in the Analysis mode.

During analysis, you can work with inspection reports and view measurement results.
The standard analysis procedure comprises six primary steps:

1. Alarms/warnings analysis.

Right after loading an inspection data, you need to verify whether new active
warnings/alarms appear in the plant hierarchy. If appeared, you need to monitor
machines where the warning/alarm levels have been exceeded.

2. Generating and analyzing an inspection report.

You need to mark points with active alarms/warnings and pay attention to warnings
for change, as well as analyze the vibration growth trend. Then you estimate
remaining time before failure for the parameters.

3. Analyzing trends of frequency bands and operational parameters with active
alarms/warnings.

You need to visually estimate vibration change trends.
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4. Analyzing trends of calculated parameters.
Analyzing trends of calculated parameters allows you to monitor data tendencies and
predict subsequent data changes.

5. Analysis of original signals.

You may want to view spectra and waveforms in the measurement points for
in-depth analysis of vibration change trend. If necessary, you can compare these
spectra and waveforms with signals in other points or in the same points on other
machines in the Comparison mode.

6. Orbit analysis (optional).
In case of suspecting certain defects, you need to analyze orbits in 2-channel
measurement points.

7. Analyzing Nyquist diagram (optional).

Analyzing a Nyquist diagram allows monitoring how magnitude/phase of the
selected signal harmonic is changing during period in case of permanent machine
working mode.

8. Analyzing coast-downs and daily trend retrospect (if necessary and if such data are
available).
Viewing daily trends retrospect and coast-downs enables a maintenance engineer to
perform effective analysis based on historical data.

9. Diagnostics, i.e. locating places and causes of faults.

On the basis of acquired information, you need to locate the places and possible
causes of faults (imbalance, bearing defects, gear defects and so on), estimate fault
severities and the machinery remaining time before failure, and finally estimate a
current machinery condition and make recommendations on machinery operation.

Detecting Machinery Faults

When an inspection data are recorded, you may start to view and analyze the collected
data. Typically, the first step is to determine the changes effected in the machinery
condition. These changes may be located by warning indicators in the plant hierarchy
and in inspection reports.

Analysis of Active Alarms/Warnings

You can promptly trace exceeding the alarm/warning levels in measurement points. If the
parameter exceeded the warning for absolute value or for change thresholds, a yellow
exclamation mark is displayed for this object in the plant hierarchy.

% LPC-har

Figure 144 Active warning

If the parameter exceeded the failure threshold, a red exclamation mark is displayed in
the plant hierarchy.
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e Machine Shop Mo

Figure 145 Active failure

Exclamation mark indication is shown for all measurement points with active
alarms/warnings. The same indication is displayed on the upper hierarchy levels
(machine element > machine > machine shop > division > station > plant) which the
point with active alarm/warning is belonged to. By expanding the plant hierarchy tree,
you can quickly locate the point with the active alarm/warning.

El--@ DemoDB
Eﬁa Plant
EF Machine Shop Mol
%8 MachineTrain 1
-4 MachineTrain 2
-4 MachineTrain 3
E{g;« MﬁchineTrain 4
El'ﬂ;g Turbine
-l LPChar
f HFC-har
‘ FT-hor
FT-aule

- R eductar
[+ Shaftz

Figure 146 Tracing warnings in hierarchy

Note: If both failure and warning levels were exceeded, the red
exclamation mark is displayed for all parent objects.

Creating and Viewing Inspection Reports

You can generate a report for the following plant hierarchy levels:

e Plant

e Station

e Machine shop

e Machine

In the Alarm levels columns of the report, the maintenance engineer must note points
with active alarms and pay attention to absolute and relative change levels, as well as
analyze vibration tendency. Then, the machinery remaining time before failure

estimations must be made. Keep in mind that these estimations are forecasting. A name
of the point in the plant hierarchy is displayed in the Point code column of the report.

For more information about creating reports, see “Inspection Reports” later in this
chapter. A report example is given in Chapter 11, “Inspection Report Example.”
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Viewing Measurements

When you found the machines, points and parameters with vibration changes, you may
proceed with viewing data of these objects. To view data, you need first to select in the
left Vibrodesigner panel the object that contains the data of interest. You can view
measurement data on the following levels:

e Measurement point

e Machine

Viewing Data in Measurement Points

To view measured or calculated data in a machine point:

1. Inthe Analysis mode, expand the plant hierarchy and select the measurement point
you need.

The panel containing the inspection list and signal graphs is displayed in the
workspace on the right.
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Figure 147 Properties of measurement point in Analysis mode—measured
signal are displayed on the right

If you selected a 1-channel point or a channel of the 2-channel point, you can see the
following tabs: Trends (if calculating bands for the point has been configured),
Locus, Signals and Stopways. If you selected a 2-channel point containing
measured waveforms on its channels, the Orbits tab is displayed on the right. Thus,
you can see only those tabs in the workspace that correspond to configured measured
and calculated signals.

2. Inthe inspection list, select the inspection you need.

3. View the graphs on the tab you need.
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On the Trends tab, spectral bands in the form of trends are at your disposal. On the
Locus tab, the Nyquist diagram is displayed. On the Signals tab, you can view
waveforms, spectra and envelope spectra. On the Stopways tab, the archive coastdowns
may be displayed. On the Orbits tab, you can view signal orbits. If a waveform
measurement is configured in a point, spectra in this point are calculated automatically.
You can view in the workspace:

e Asignal in the form of waveform (by clicking @).

e Asignal in the form of spectrum (by clicking L] )

e An envelope spectrum of the signal (@)

e Asignal cepstrum (@).

Above graphs on the Orbits and Signals tabs, the buttons are located that
allow you to quickly switch measurement unit of waveforms and spectra, that is,

integrate and differentiate signals (SVA transformation.) SVA transformation can also be
done by using:

e The settings panel
e Y-Scale context menu

e Main menu commands

For more information about viewing graphical data, see “Working with Graphical Data”
later in this chapter.

Viewing Machine Data

When you select any machine in the plant hierarchy, the following tabs are displayed on
the right:

e Inspection report tab

For information on inspection reports, refer to “Inspection Reports” later in this
chapter. The report example generated by Vibrodesigner is shown in Chapter 11,
“Inspection Report Example.”
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For information about trend analysis specifics, see “Viewing Trends” later in this
chapter.
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Figure 149 Viewing trends

ACTD Daily Trends tab

For information about daily trends, see “Viewing Daily Trends Retrospect”.
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Figure 150 Viewing ACTD daily trends

e Inspection List tab

For more information, see “Adjusting mode parameters values”.
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Figure 151 Inspection list

e Measurement points tab

For more information, see “Measurement Point Editor”.
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Figure 152 Viewing measurement points

e Monitoring Formulas tab

For more information on how to work with monitoring formulas, see “Configuring
Calculated Parameters”.
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Figure 153 Monitoring formulas tab

e Properties tab
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Figure 154 Viewing machine properties

You can also view the following parameters:
e Machine name

e Machine model

e Machine code

e Machine serial number

e Comments

e Machine manufacturer

e Machine description

e Machine scheme

These parameters cannot be modified in the Analysis mode; they are specified in the
Configuration mode for a machine and a machine model.

Inspection Reports

Vibrodesigner allows you to create inspection reports. Creating reports is the essential
part of the entire condition monitoring procedure of a plant machinery. When inspection
is finished, you can create the report containing data on current machinery condition.
Reports allow you to analyze the measured data. The information about active
warnings/alarms on the monitored machines are presented in every report. After
analyzing, the report is turned over to the responsible department in accordance with the
plant regulations.

To generate an inspection report:

1. Inthe plant hierarchy, select one of the following objects:
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Plant
Station
Machine shop

Machine

The Inspection report tab is displayed in the workspace.
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Figure 155 Inspection report tab

On this tab, you can view the report saved for the last time. If the report has not been
created yet, this tab displays the following text: “No report has been created yet.” At
the top of the Inspection report tab, you can see the toolbar that provides buttons
for zooming a report in the workspace and navigating through report pages. The table
below describes toolbar buttons.

Report toolbar

BUTTON  BUTTON NAME DESCRIPTION
E Zoom to fit Automatically adjust the zoom so that the image will fit to
the workspace. Thus, the workspace displays the
complete page of the report.
100 % Display the report page at its actual size.

F <0z |8 |m

Zoom to width
First page
Previous page

Next page

Display the report page in the width of the workspace.
Scroll to the first report page.
Scroll to the previous report page, if any.

Scroll to the next report page, if any.
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BUTTON BUTTON NAME DESCRIPTION

ﬂ Last page Scroll to the last report page.

2. Right-click in the workspace and select Create report from the menu, or use the
Create button on the Vibrodesigner toolbar.

The report is being generated. The status bar displays the progress. When completed,
the report is displayed in the workspace. You can view the report example in the
Chapter 11, “Inspection Report Example.”

Note: A report is created with regard to report parameters and current
plant configuration. For example, creating a report for a plant extracts
station and machine shop data, whereas generating a report for a
machine shop extracts machines of the selected machine.

To set report parameters:

1. Right-click in the workspace and select Report parameters from the menu.
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Figure 156 Modifying report parameters

The Report parameters dialog box appears.
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Figure 157 Report parameters dialog box

2.

If the Data from the latest machine inspection option is selected, only the data
collected during the last machine inspection are included into your report. The
report will not contain data from the measurement points that were skipped during
the last inspection.

If the The latest information on machine option is selected, the latest data for each
point on the machine are included into a report. If a point was skipped during the last
inspection, the data from the previous inspection are included into your report, and
S0 on.

If the Data within the following interval option is selected, the data collected in the
interval specified in the from and to fields are included into your report.

If necessary, select the Operating mode parameters check box.

If the check box is not selected, the machine report will include vibration
measurement points only. If the check box is selected, in addition to vibration points,
the measurement points with operating parameters (temperature, pressure, and so on)
will be included as well.

If necessary, select the Monitoring formulas check box.

In this case, the table with calculated parameters values will be added into a report.

If the Show only points with alarms and warnings option in the Alarm level
section is selected, the report will include only active alarms/warnings in the
specified data range.

If the Show all measurement points option in the Alarm level section is selected,
the report will include the information about all machine points.

Click OK.
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The report parameters are saved.
You can save your report in RTF format of print it out on the printer.

To save a report:
1. Right-click in the workspace and select Save report from the menu.

The Save report dialog box appears.

Folder: I_}VD j - 5k El-

\)Data

\) Documentation

File name: I Save I

Filetype : | RTF files [t =] Cancel |
4

Figure 158 Save report dialog box

2. Select the destination folder where you want to save your report, type the a report
name in the File name box, and then click the Save button.
The report is saved in RTF format.

To print out areport:
1. Right-click in the workspace and select Print report from the menu.

The Print dialog box appears, prompting you to confirm printing the report on the
printer specified in the Vibrodesigner print settings.

Note: To specify a printer in Vibrodesigner settings, select Print from
the File menu. In the Print dialog box, select the printer you need. If you
have not specified a printer in Vibrodesigner, the report is printed on the
Windows default printer.

rint |

‘-?/] Print report an "Canon LBP-1260"7

Figure 159 Print dialog box

2. Click Yes.

The report is printed out.
To set a printer as default:

1. On the Windows Start menu, click Control Panel, and then double-click Printers
and faxes.
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Working with Graphical Data

Introduction

Standard Techniques

Zooming

2. Right-click the printer you want to use as the default printer, and then click Set as
Default Printer.

A check mark appears next to the printer icon in Printers and Faxes.

Vibrodesigner is a comprehensive tool that provides many features for displaying and
analyzing scalar and vector data. Graphical data are used in the following cases:

e When working with 1-channel points and with 2-channel point channels, you can
view and analyze:

Waveforms
Envelopes
Spectra
Envelope spectra
Cepstra
Coast-downs
Nyquist diagram

Trends

e When working with 2-channel points, you can view orbits.

e When working with a machine, you can analyze trends in the points.

e When working in the Comparison submode, you can compare spectra, waveforms
and trends in various machine points for different machines of a plant.

Thus, you can view waveforms, envelopes, spectra, envelope spectra, and trends of

scalar and calculated parameters.

First of all, the standard techniques used while working with graphs are described. Then,

specifics for each graph type are considered.

You can view graphs at various levels of magnification to make it easier to see details or
to get a broader view of the graph's contents. You can edit X-Scale and Y-Scale manually
or using context menu commands. You can also autoscale graphs to set full value ranges
for both X and Y axes.
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To scale the X axis manually:

1. Place the cursor under the X axis.

The mouse cursor mode is changed.

2. Holding down the left mouse button, drag to the right or left.

The selected part of the X scale is marked as yellow.
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Figure 160 X-axis is marked in yellow to zoom

3. Release the left mouse button.

The X axis is scaled by the specified interval.
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Figure 161 Zooming by selected interval
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To scale the Y axis manually:
1. Place the cursor to the left of the Y axis.
The mouse cursor mode is changed.
2. Holding down the left mouse button, drag up or down.
The selected part of the Y scale is marked as yellow.
3. Release the left mouse button.
The Y axis is scaled by the specified interval.

To autoscale the axes, do one of the following:

e Click ¥4 o the toolbar.
¢ Right-click in the workspace and select Autoscale from the menu.
The axes are automatically autoscaled (extended to include all points of the graphs).

Use the X-Scale menu ( B AuisX on the toolbar) to change the scale of the X axis.
To display a full X-axis range:

e Click lon the right of the X-Scale button on the toolbar, and select Full size from
the menu.

The X-scale is extended to a full range.
To extend X-axis view range twice, do one of the following:

e Click Tlon the right of the X-Scale button on the toolbar, and select Expand from
the menu.

¢ Right-click under the X-Scale and select Expand from the menu.

The X-axis value range is extended twice.
To shrink X-axis view range twice, do one of the following:

e Click Tlon the right of the X-Scale button on the toolbar, and select Compress from
the menu.

e Right-click under the X-Scale and select Compress from the menu.

The Y-axis value range is shrank twice.
To set a particular X-axis view range:

1. Right-click under the X-Scale and select More from the menu.

The X Axis tab of the Data parameters dialog box is displayed. This tab view
depends on the current signal representation (either waveform or spectrum).

2. Inthe View range section, specify the time interval you need, and click OK.

The X-Scale view range is changed.
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Use the Y-Scale menu (4 245~ on the toolbar) to change the scale of the Y axis.
To display a full Y-axis range:

e Click lon the right of the Y-Scale button on the toolbar, and select Full size from
the menu.

The Y-scale is extended to a full range.
To fill graphs to fit to the workspace, do one of the following:

e Click 7lon the right of the Y-Scale button on the toolbar, and select Fit into the
menu.

e Right-click on the left of the Y-Scale and select Fit into from the menu.

The Y-Scale view range is set in accordance with data on the graphs. This operation
is more recommended than autoscaling as only visible data are displayed.

To extend Y-axis view range twice, do one of the following:

e Click "l on the right of the Y-Scale button on the toolbar, and select Expand from
the menu.

e Right-click on the left of the Y-Scale and select Expand from the menu.
The Y-axis value range is extended twice.

To shrink Y-axis view range twice, do one of the following:

e Click "l on the right of the X-Scale button on the toolbar, and select Compress from
the menu.

¢ Right-click on the left of the Y-Scale and select Compress from the menu.
The Y-axis value range is shrank twice.

To set a particular X-axis view range:

1. Right-click on the left of the Y-Scale and select Y-Scale Setup from the menu.

The Y Axis tab of the Data parameters dialog box is displayed. his tab view
depends on the current signal representation (either waveform or spectrum).

3. Inthe View range section, specify the range you need, and click OK.
The Y-Scale view range is changed.

Cursor

The cursor is the yellow vertical line in the workspace. It helps you trace X and Y values,
which are displayed on the panel above the graphs.
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Figure 162 Cursor

Using the cursor, you can:
e Monitor X and Y values of the graph.
e Zoom graphs.

e Set labels (see “Labels” later in this chapter).

Supplementary cursor features for a particular graph types are described later in this
section.

To move the cursor, apply one of the following techniques:

e Using the LEFT ARROW and RIGHT ARROW keys. Pressing the key shifts the
cursor by one point along the X scale (either to the left or right.) While holding the
key, the cursor moves along the X scale with acceleration.

e Using the HOME and END keys. Pressing HOME moves the cursor to the X scale
zero point. Pressing END moves the cursor to the end of the X scale.

e Using the mouse.

To adjust cursor parameters:

e Click @9 = (1 the toolbar.
The cursor menu is displayed.

@Cursnr -

v Show

Fixed
® Free

View Pk

Figure 163 Cursor menu

You can use one of the following cursor mode to move the cursor:
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Labels

e Non-fixed cursor

In this mode, moving the mouse pointer above the X-scale moves the cursor in the
workplace. The cursor follows the mouse pointer without stop. The non-fixed cursor
is the default mode.

e Fixed cursor

In this mode, clicking the left mouse button above the X-scale moves the cursor in
the workspace. The cursor is set in the nearest point of the active graph.

If necessary (for example, when you are printing screen), you can remove the cursor
from the workspace. To do so, clear the Show cursor check box.

A cursor specifics for spectrum and waveform graphs is described in the following
sections.

You can set labels on the graphs in the workspace to facilitate data analysis. Labels can
be set either manually or automatically. In the latter case, maximums and minimums of
the active graph (or all graphs) are labeled.

To add a label manually, do one of the following:

e Holding the CTRL key down, double-click the point in the workspace where you
want to set a label.

e Place the cursor on the X scale where you want to set a label and press
CTRL+INSERT (or select Labels > Add label from the context menu).

A new label is displayed in the workplace.

Note: To facilitate setting labels correctly, use the fixed cursor.

To add labels automatically:

1. Click '| on the right of the Labels button on the toolbar, and then select Extremums
from the menu.

The Extremums dialog box appears.

Extremums x|
] % Active graph
 Minirnums Al graphs
— Search range
%) Selected  Full
Mumber of labels |1 1} 3:
Ok, I OrraeHa |

Figure 164 Extremums dialog box
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2. Select either Maximums or Minimums to display the extremum types to be labeled
on the graph.

3. Select the graphs to be labeled. To display extremums of the active graph only, select
Active graph. To display extremums of all graphs in the workspace, select All
graphs.

4. To set labels in the entire graph interval, select Full. If you want to set labels for the
displayed interval only, select Selected.

5. In the Number of labels box, specify the maximum number of labels displayed in
the workspace at a time.

6. Click OK.

The labels with specified parameters are displayed in the workspace. The picture
below shows spectrum graphs, one of which was autolabeled in first six maximums.

Figure 165 Autolabels that corresponds to first six maximums of selected
spectrum

Besides, you can adjust the label appearance in the workspace. Labels can be displayed
either vertically or horizontally about the X axis. A label can display:

e A function value
e Anargument value

e Function and argument values
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To

1.

[ Labels ~ EEview ~ =

adjust label appearance:

Click *| on the right of the Labels button on the toolbar and select View from the
menul.

The popup labels menu appears.

fdd [abel mkm

Delete label .

Delete all labels

Show extremums., ..

YWertical

® Horizankal

v Show value
v Show argument

Figure 166 Labels menu

To
1.

To

Screen View Options

Select the label displaying orientation you need (either vertical or horizontal).

To display on the label the Y-scale value of the labeled point, select the Show value
check box.

To display on the label the X-scale value of the labeled point, select the
Show argument check box.

delete a label:

Using the cursor, point to the label to be deleted.

Do one of the following:

Press CTRL+DEL.

Right-click the label and select Delete label from the Labels context menu.
The label is removed from the workspace.

delete all labels displayed in the workspace, do one of the following:
Press SHIFT+DEL.

Click '| on the right of the Labels button on the toolbar and select Clear all labels
from the menu.

Right-click in the workspace and select Delete all labels from the Labels context
menu.

All labels are removed from the workspace.

You can specify how lines, cursor and labels are displayed in the workspace separately

for

screen and printing. The procedure below describes how to specify screen view
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option. Use the same procedure for printing view options (after selecting View > Printer
view options on the toolbar).

To specify screen view options:

1. Click '| on the right of the View button on the toolbar and select Screen view
options from the menu.

The Screen view parameters dialog box appears.

Screen ¥iew parameters 5[

Pane |.¢‘-.:-:es | Lines | Labels |

V¥ Grid

— Colors

— Main pane

3ackGround

Frame

— falls

Frame ==

] Smply

Figure 167 Screen view parameters—Pane tab

2. Todisplay grid lines in the workspace, select the Grid check box.

3. You can specify colors of the workspace background and frames, as well as graph
area colors. To set the color of interest, click the rectangle on the right of the
parameter name.

The Edit Colors dialog box appears.
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Edll: Colors

B azic colors:

Hue: 'IEI? Red: I:I

Sat: Iﬁ Green: ID_

Define Custom Calors =3 | ':':'l':"lsgl"j Lurn; II:I Blue: II:I

k. I Cancel | Add to Cugtom Colors |

Figure 168 Edit Colors dialog box
4. Select the color you need and click OK.
The color of the rectangle is changed.

5. Click the Apply button and then click the Axes tab.

Screen view parameters ﬂ

Pane Awes ILines ILabeIsI

Text height |1 7 3:

— Colorz

Lines

Line filling

Teut 0123456789

] Smply Cancel

Figure 169 Screen view parameters—Axes tab

6. Specify the font size of the text displayed along the axes.
The selected font size is applied to the digits in the Text rectangle.
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7. Inthe Colors section, specify colors of axes lines, filling lines, the text displayed
along the axes.

8. Click the Apply button and then click the Lines tab.

Screen ¥iew parameters 5[

Pane I.i‘-.:-:es Lines |La|:uels|

Spectrum maszk line width |3 3:

— Colars

Graph lines
Active graph line

[araph line filling

Spectium mazk line

Band linez

B ard line filing v

Curzor line

] Smply Cancel

Figure 170 Screen view parameters—Lines tab

9. Thistab is used to specify colors of various lines displayed in the workspace. To
save the changes, click the Apply button and click the Labels tab.

Screen view paramekters Xl

Pane I.-‘-‘-.:-:es I Lines Labelsl

Ao
Text height I'IE 3:

— Colors

Marks g |

Text

(] 4 Apply Cancel

Figure 171 Screen view parameters—Labels tab
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Printing Screen

10. To adjust parameters of manual labels, click Hand.

11. Specify the font size of the text displayed in labels.

12. In the Colors section, specify colors of label background, text and marks.

13. Click the Auto option and repeat Steps 11-12 to specify parameters of autolabels.
14. Click OK to save the changes.

You can print out the graphs displayed in the workspace. Before printing, you can set the
page size and preview the output.

To set the page size:

1. Click '| on the right of the Print button on the toolbar and select Page setup from
the menu.

The Page Setup dialog box appears.
2. Inthe Margins boxes, specify the page margins you need.
3. From the Printer list, select the printer of interest.
4. Specify the paper size and orientation you need.
5. Click OK to save the page parameters.

To preview the page:

1. Click *| on the right of the Print button on the toolbar and select Print preview
from the menu.

The Print preview dialog box appears.
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Figure 172 Print preview

2. On the toolbar, specify the page size.

3. To print out the page, click the Print button on the toolbar.

To print graphs:

1. Click the Print button on the toolbar.

The Parameters of printing dialog box appears.

Parameters of printing ﬂ

Comments

Contact Engineer

— Parameters aof graph drawing ——
¥ Frinter parameters
£ Screen parameters

Parameters af text drawing

Backaround

Fant... |

| ok

“ Cancel I

Figure 173 Parameters of printing dialog box
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2. Inthe Comments box, type any pertinent comments to be printed along with the
graphs and click OK.

The Print dialog box appears.

print x|

Printer

Mame:; Acrobat Distiller Properties, ., |

Stakus:  Ready
Type: AdobePs Acrobat Distiller
Where:  CiDocuments and Settingstall Users WINDOW [T Color as Black

Camment: [ Prink ka File

Page range Copies

gl Mumber of copies: |1 3:

" Current page

" Fages! from Il_ ko Il_ Iﬁl

{1 Seleckon

@l O, I Close

Figure 174 Print dialog box

3. From the Name list, select the target printer and click OK.
The graphs displayed in the workspace are printed.

Saving Pictures to File

You can save the data displayed in the workspace in one of the following formats:

e BMP
e Excel
e CSV

To save graphs in BMP format:

1. Click Tl on the right of the Save button on the toolbar and select Save picture to
BMP file from the menu.

The Parameters of saving to BMP file dialog box is displayed.
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Saving to BMP file options x|

Comments

Contact Engineer

— Parameters of graph drawing—— — Parameters aof text drawing
' Frinter parameters

P Background Fant... |
" Screen parameters

k. “ Cancel I

Figure 175 Parameters of saving to .bmp file dialog box

2. If necessary, type any relevant text in the Comments box and click OK.

The Save As dialog box is displayed.

3. Specify a name of the file and click the Save button.
The graphs displayed in the workspace are saved into the BMP file.

To save data in Excel format:

1. Click '| on the right of the Save button on the toolbar and select Save data to Excel
file from the menu.

The Parameters of saving to .xls file dialog box is displayed.

Saving to XLS file options x|

Save data
= &l graphs
{* Active graph

Comments

Contact Engineer

| k. Il Cancel I

Figure 176 Parameters of saving to .xls file dialog box

2. Select either all graphs or an active graph to be saved.

3. If necessary, type any relevant text in the Comments box and click OK.
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The Save As dialog box is displayed.

4. Specify a name of the file and click the Save button.
The graphs displayed in the workspace are saved into the Excel file.

To save data in CSV format:

1. Click *| on the right of the Save button on the toolbar and select Save data to CVS
file from the menu.

The Parameters of saving to CSV file dialog box is displayed.

Saving to CSY file options x|

Save data
" &l graphs
¥ Active graph

Comments

Contact Engineer

k. Il Cancel I

Figure 177 Parameters of saving to .csv file dialog box

2. Select either all graphs or an active graph to be saved.
3. If necessary, type any relevant text in the Comments box and click OK.
The Save As dialog box is displayed.

4. Specify a name of the file and click the Save button.

The graphs displayed in the workspace are saved into the CSV (comma separated
values) file.

Viewing Trends

Introduction

You can view trends for:

e A separate measurement point if measurement of bands and/or parameters have been
configured in these points.

e A separate non-vibration measurement points

e Calculated parameters.
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e Complete machines.

In this case, trends of spectrum characteristics in bands or parameter trends in
machine points are displayed.

Thus, the Trends tab is displayed on the right panel if a machine or a point of any type
is selected in the plant hierarchy on the left.

Managing Trend View in Vibration Point

When selecting any measurement points in the plant hierarchy on the left, all the trends
configured in the point are displayed on the Trends tab on the right.

Till vibrodesigner-standard - Not registered -0l =l

File Edit Wiew Settings Help

e = - & | & b
Hide Back Fonward  Up Mode | Save PFrnt | EventLog | Yiew Spectum
Flants | Trends | @ Locusl @ Signalsl B Stopways I Propertiesl
=8 é;mDDB_en g huto G Rtz + @ vdwis - @ Cusor + [ Labek - EEView - S >|D1.12.2DD4 14:10:50
E-fa Flant — e
E‘U Machine Shap Mal i1 H LPC : RMS 10-100 823
=48 MachineTrain 1 2,202 s
-4 Tubine [¢ 1H LPC: RMS 30-400
C 1,976 mmys

HPC-har ¥ 1H LPC: RMS 30-70 F
HPT-har 0,832 mmy/s
FT-hor .

¥/ 1H LPC: 0.5:LPCR =

FT-axle

N 0,200 mmys L 4
Coupling
& Shafts [¥ 1H LPC: 14LPCR
8_:] Moritaring Forn 0,582 mmjs
-4 MachineTrain 2 [*/ 1H LPC : 24xLPCR L i
489 MachineTrain 3 0,466 mmys L [
E]--{g;' MachineTrain 4 ¥ 1H LPC : 3xLPCR ]
0,295 1imy's \
[¢1H LPC: 0.5:HPCR EAE AT /
0,479 mmys L i
¥ 1H LPC: 1xHPCR B =
0,506 mm;s ; ; ;
‘I I _’I IZ4Uu 100 - 2.UuDrD él.
|: j Analyzis | A\DemoDB_en | SPlanttachine Shop MoliMachineTrain 14MachineT | |

Figure 178 Viewing trends in vibration point

If necessary, you can clear the check box on the right of the trend in the list and
consequently this trend will not be displayed in the workspace.

When viewing trends in vibration points, there is one additional button on the toolbar:
View Spectrum. Clicking the View Spectrum button shows the Signals tab displaying
the signal that corresponds to the selected trend point.

Managing Trend View in Non-Vibration Point

When selecting a calculated parameter in the plant hierarchy on the left, all the trends
configured for this parameter are displayed on the Parameter tab on the right.
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Figure 179 Viewing trends of calculated parameter

Managing Machine Trend Views

When viewing trends, the workspace consists of two parts: names of the displayed trends
with a color of the corresponding graph are displayed on the left; the graphs are shown
on the right.

Vibrodesigner provides you with so called trend sets. The picture below shows the trend
set which name is shown in the drop-down list above the graphs.
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Figure 180 Viewing machine trend
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To display one of the predefined trend sets, select the trend set of interest from the drop-
down list.

Viewing Trends Settings
To adjust trend viewing parameters:

1. To show alarm/warning levels in the workspace, click ™| on the right of the View

button on the toolbar and select Level lines from the menu. These levels are shown
as horizontal lines.

1

Figure 181 Warning and alarm levels on trend

2. To show approximation line in the workspace, click 7! on the right of the View
button on the toolbar and select Approximation line from the menu. As a result, the
least squares linear approximation of the trend is displayed in the workspace. This
approximation is displayed as a dot line.

Figure 182 Linear trend approximation (dot line)

3. To show prediction line in the workspace, click '| on the right of the View button on
the toolbar and select Prognosis line from the menu. As a result, a trend is
extrapolated by least squares method. In this case, the approximating line is extended
beyond the graph X-Scale range. It is recommended to view prediction along with
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alarm and warning levels. You can estimate the machinery remaining time before
failure at the crossing of prediction line and failure and warning levels.

Figure 183 Linear trend prediction (dot line)}—recommended to view along
with A/W levels

4. To adjust trend viewing parameters, click '| on the right of the View button on the
toolbar and select Picture ranges from the menu.

The Data view parameters dialog box appears.

x
b | s |
Unit: (gl -
Yiew range
Range fram |0.000 to |5988,500 BPM
Wiew bounds
Bound from
" ByData [0.000 RPH
* Manually
Bound ta
¢ ByData [588 500 RPM
" Manually
Default | ak I Cancel |

Figure 184 Data view parameters dialog box—AXxis Y tab

5. Select the measurement unit you need.
6. Specify the Y-Scale view range you need.

7. Click the Axis X tab.

158



Vibrodesigner User's Guide

x
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ko 31122004 135357
Default | OF, I Cancel |

Figure 185 Data view parameters dialog box—AXxis X tab

8. Specify the X-Scale view range you need.

9. Click OK.
Viewing Spectra

Introduction

The picture below shows an example of displaying spectra. To display spectra, you select
a spectrum from a certain inspection in the panel on the left of the graphs, and this
spectrum is shown in the workspace on the right.
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Figure 186 Viewing spectra
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You can select multiple measurement points on the left of the graphs, holding down
CTRL or SHIFT. As a result, multiple spectrum graphs will be displayed in the
workspace.
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Figure 187 Viewing waterfall spectra

Spectrum Window Inte

rface

The spectrum window interface is shown in the picture below.
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Figure 188 Spectrum window interface
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The spectrum window interface consists of the elements described below.

Waveform window interface

ELEMENT  DESCRIPTION

1 Y axis.

2 Y axis measurement unit.

3 Y axis graduation marks.

4 X axis.

5 X axis graduation marks.

6 X axis measurement unit.

7 Horizontal scroll bar.

8 Vertical scroll bar.

9 Grid lines (can be disabled)

10 Spectrum graphs.

11 Active spectrum graph. The cursor [14] is moved along the active graph.
The data in zones [15], [16] and [17] are displayed for the active graph.

12 One band of the active graph. Can be enabled/disabled.

13 Cursor. The cursor view and behavior are specified via the toolbar drop-
down menu. The cursor is moved along the active graph. The current Y
value under the cursor is marked with horizontal line on the Y axis [13.1].
The color of this mark matches the cursor color.

14 Label.

15 Active spectrum RMS within the current X.

16 Current X value under the cursor.

17 Current Y value under the cursor.

18 Active spectrum RMS within the specified range.

19 Selection list (19.1) and the value (19.2) of the fundamental frequency of

the active graph.

Overview of Spectrum Window Features

Besides the standard techniques applied to any graphs in Vibrodesigner-Standard
(zooming, labeling, printing screen, saving data in BMP, CSV and Excel formats), you
can perform the following operations with spectrum graphs:

Display spectra in waterfall and 2D views

Display spectrum profile in waterfall view

Display absolute and relative bands in the workspace
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e Adjust Fourier transformation settings

e Use linear and logarithm axes scale

e Modify X and Y measurement units

e Modify X and Y display ranges

o Display active spectrum RMS within the specified frequency range
o Display fundamental frequencies values

e Use harmonic cursor

e Set and change fundamental frequencies

e Set exact peak values

Viewing Spectrum Settings

You can change the view of 3D spectrum graphs. To adjust waterfall spectra in 3D, use
the mouse to move the cube diagonal.

E@@ - E | | "I"-':'-thl:l ax-.ﬁ.xis - @'f-.ﬁ.xis

M ses

1000

Figure 189 Changing 3D spectra orientation

To adjust spectrum viewing parameters:

1. Click ™l on the right of the View button on the toolbar, and select Data view options
from the menu.

The Spectrum data parameters dialog box appears.
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Spectrum data parameters x|

Daka view parameters |\.r'-,q><i5 | ¥-fxis I

Data wiew
{* 30 Waterfal
[ Show profile
Bandwidth: +- |3_i|| spectrum lines
" 2D Plain
™| show specttum mask

[™ | show absolute bands
™| show relative bands

Fourier kransform parameters

Use For signals with samples

count: 8192
Mumber of spectrum lines; 3200
Mumber of averagings: 1
Averaging overlap {30 ]

; Cancel |

Figure 190 Spectrum data parameters dialog box—Data view parameters
tab

2. To apply waterfall data view, select the 3D-Waterfall option.

3. If you want to display spectrum profile, select the Show profile check box and
specify the bandwidth for calculating RMS when displaying profile. For more
information on spectrum profiles, see “Viewing Profiles.”

4. To apply 2D data view, select the 2D Plain option.

5. To display absolute bands in the workspace, select the Show absolute bands check
box.

6. To display relative bands in the workspace, select the Show relative bands check
box.

7. To specify Fourier transformation parameters, click the Edit button.

The Fourier transform parameters dialog box appears.

Fourier transform parameters il
Idse For signals with samples
counk:
Speckrum windom IRectangIe ﬂ
Murnber of spectrum lings: |32|:||:| vI
Averaging overlap (%) IU vI
Murber of averagings: 1

Defaulk |

ok I Zancel |

Figure 191 Fourier transform parameters dialog box
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8. From the list at the top of the dialog box, select the signal (containing a particular
number of samples) which Fourier transformation are to be adjusted.

9. Specify the spectrum window of interest (rectangle or cos?).
10. Specify the number of spectrum lines and overlapping percentage during averaging.

11. Click OK top save the changes.

Note: To specify the default Fourier conversion parameters, click the
Default button..

To specify Y axis parameters when viewing spectra:
1. Click 7l on the right of the View button on the toolbar, and select Data view options
from the menu.

The Spectrum data parameters dialog box appears.

2. Click the Y-Axis tab.
A

Data view parameters  V-Axis |X—P.xis |

Dimensions

 acceleration

Axis scale
& Linear
€~ Logarithmic (dE)

Wiew range

from I 0.000 to I 2,208 ik

Wigw bounds
{* Setup according ko data
€~ Setup manually

from [ 0.000 to | 2,206 -

ak. | Cancel |

Figure 192 Spectrum data parameters dialog box—Axis Y tab

Select the Y-Scale measurement unit you need.
Specify the Y-Scale type (linear or logarithmic) you need.

Specify the Y-Scale view range you need.

© o M~ »w

You can also specify the data viewing limits. If the Setup according to data option
is selected, the maximum Y value will correspond to maximum value of actual data.
If the Setup manually option is selected, you may set the limits that will exceed the
specified view range.

7. Click OK.
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To specify X axis parameters when viewing spectra:

The changes are saved.

1. Click 7l on the right of the View button on the toolbar, and select Data view options

2.

from the menu.

The Spectrum data parameters dialog box appears.

Click the X-Axis tab.

Spectrum data parameters

Data view parameters I Y-fxis  A-huis |

Init

£~ Run speed

Axis scale
% Linear
' Lagarithic

View range

From I 0.00 ko I 395,35 Hz

Wigw bounds
&' Sebup according to data
" Setup manually

from | 0.00 ko | 400000 Rz

[ x|

Cancel |

Figure 193 Spectrum data parameters dialog box—AXxis Y tab

© g &> »w

Select the X-Scale measurement unit you need (Hz, RPM, or run speed).

Specify the X-Scale type (linear or logarithmic) you need.

Specify the X-Scale view range you need.

You can also specify the data viewing limits. If the Setup according to data option
is selected, the maximum X value will correspond to maximum value of actual data.
If the Setup manually option is selected, you may set the limits that will exceed the

specified view range.

Click OK.

The changes are saved.
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Specifying Measurement Unit of Rotation Frequency

Cursor Settings

To specify measurement unit used to display fundamental frequency:

e Right-click in the workspace and select the measurement unit of interest (Hz or
RPM) from the Rotation frequency menu.

The selected unit will be used when displaying fundamental frequencies in the list of
parameters at the workspace bottom and on the upper panel.

You can set a special cursor option named the Harmonic cursor. If this option is set, the
cursor is multiplied, i.e. shows spectrum harmonics, half of the current frequency, as
well as the current frequency.
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Figure 194 Harmonic cursor displays multiple frequencies

To set the harmonic cursor:

e Right-click in the workspace and select Cursor > Harmonic from the menu.

Correcting Signal Peak

In some cases, you may encounter with a signal peak smearing when displaying spectra.
Use the following procedure to define an actual peak value.

To correct a signal peak:

1. Set the cursor on the peak of interest.

Note: Use the fixed cursor to set the cursor accurately.

2. Press CTRL+A.
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The magnitude and frequency of the signal are corrected. In the right upper corner of
the window, you can see the corrected values in red.
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Figure 195 Correcting peak value

Assigning and Modifying Fundamental Frequencies

When displaying spectra, you can assign fundamental frequencies or modify values of
existing fundamental frequencies.

To assign a fundamental frequency:

1. Correct the peak value of the signal that correspond to the fundamental frequency.
For more information, see “Correcting Signal Peak.”

2. Press CTRL+B.

The Enter run speed value dialog box appears.

Enter run speed yalue x|

Shaft: FT rotations
Inzpection date / time: 20.12.04 14:08

Fiun zpeed valus

[iz5.25 * He
" 1pm

Cancel |

Figure 196 Enter Run Speed Value dialog box

3. Select the measurement unit of interest and type the fundamental frequency value.

4. Click OK.
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The fundamental frequency value is saved.
To modify a fundamental frequency value:

1. From the list above the spectrum graphs, select the fundamental frequency of
interest.

2. Press CTRL+C.
The Enter run speed value dialog box appears.

3. Select the measurement unit of interest and type the new value of the fundamental
frequency.

4. Click OK.
The fundamental frequency value is saved.

Viewing Profiles

Vibrodesigner allows you to display so-called spectrum profiles. A profile represents the
cross-section of 2D and 3D spectra. Each spectrum in waterfall view represents a time-
extended vibration portrait of a certain measurement point. So, cross-section of waterfall
spectra represents a trend which is similar to a trend in the frequency band.

To show a profile of the selected spectrum:

¢ Right-click in the workspace, select Data view options from the menu and then select
the Show profile check box.

A profile is displayed at the bottom of the workspace. It refers to the spectra section
above which the cursor is placed.
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Figure 197 Waterfall spectra profile
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Viewing Waveform Graphs

Introduction

The picture below shows an example of displaying waveforms. To display waveforms,
you select a waveform from a certain inspection in the panel on the left of the graphs,
and this waveform is shown in the workspace on the right.
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Figure 198 Viewing waveform

You can select multiple measurement points on the left of the graphs, holding down
CTRL or SHIFT. As a result, multiple waveform graphs will be displayed in the
waorkspace.
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Figure 199 Viewing four waveforms simultaneously

Common commands to manage graphs are accessible:
e From the context menu
e From the main menu

e On the toolbar
"i" Auto

» Wave
Spectrurm
Envelope spectrum g
Cepskrunm

@ CUrsar k
FZ Labels r
$ Data view options. ..

&3 Print ¢
E Save r

Rotation frequency »

Figure 200 Waveform context menu

Waveform Window Interface

The waveform window interface is shown in the picture below.
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Figure 201 Waveform window interface

The waveform window interface consists of the elements described below.

Waveform window interface

ELEMENT

DESCRIPTION

1

© 00 N o 0o A wWw DN

Y axes. The number of Y axes depends on the number of graphs in the
workspace.

Y axis measurement unit (the same for all graphs).
Y axes graduation marks (the same for all graphs).
X axis.

X axis graduation marks

X axis measurement unit.

Horizontal scroll bar.

Vertical scroll bar.

Single graph frame.
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10

11
12
13

14

15

16
17

18
19
20
21
22

Single graphs areas. The area is displayed as light-grey for filtered signals.
The order of areas depends on specified signal sorting.

Zero-values axis displayed for each single graph area.
Single waveform graph.

Active waveform graph. The cursor [14] is moved along the active graph.
The data in zones [15], [16], [17], [18] and [19] are displayed for the active
graph.

Cursor. The cursor view and behavior are specified via the toolbar drop-
down menu. The cursor is moved along the active graph. The current Y
value under the cursor is marked with horizontal line on the Y axis [14.1].
The color of this mark matches the cursor color.

Active waveform or filtered signal RMS within the specified range [17] for
the specified time period [16].

X axis limits of the active waveform.

Active waveform type (original or filtered) and the waveform frequency
range.

Current X value under the cursor.

Current Y value under the cursor.

Label.

X axis viewing range of the active waveform.

Active waveform or filtered signal RMS within the specified range [17] for
the specified time period [21].

Overview of Waveform Window Features

Besides the standard techniques applied to any graphs in Vibrodesigner-Standard
(zooming, labeling, printing screen, saving data in BMP, CSV and Excel formats), you
can perform the following operations with waveform graphs:

Filter an original waveform with one or more than one filters so all the graphs are
displayed in the workspace.

View envelopes
Modify Y axis measurement unit.
Modify X and Y display ranges.

Display active waveform or filtered signal RMS within the specified range for the
specified time period.

Specify measurement unit of fundamental frequency

Use the locator cursor.
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Filters and Viewing Parameters
To apply afilter:

1. Click *| on the right of the View button on the toolbar and select Data view options
from the menu.

The Wave data parameters dialog box appears.

Wave data parameters |

Daka view parameters |"|"-F'.xis I W fovis I

¥ Show original signal

— I showfileers

Filter | Flows, Hz | Fhigh, Hz | Add,, |
Edit... |

Delete |

— [ show envelopes

Envelope Filker | Flow, Hz | Fhigh, Hz I Add.. |

Edlit... |
Delete |

Show as wane parameter
@pms O opkPk O Peak

Cancel |

Figure 202 Wave data parameters dialog box

2. Select the Show filters check box.

3. Select the check box on the left of the filter and click OK.
The filtered waveform is displayed in the workspace.

Note: If the Show original signal check box is selected, the original
waveform is also displayed in the workspace.

Selecting multiple filters results in displaying multiple filtered waveforms. The picture
below shows a waveform filtered by three different filters.

173



Vibrodesigner User's Guide

¥l vibrodesigner-Standard - NOT REGISTERED

File Edit Wiew Sektings Help

S R S ]

Show  Back Fonward

Up

B -

Mode

2 &

Save Print

&

Event Log

~=1ol ]

Trendsl @ Locus @ Signals |B Stopways I F'ropertiesl

r=

R/l 12/30/2004 1:59.57
R 12/29/2004 1:59.56
R] 12/26/2004 1:53.58
RJ] 12/27/2004 1:59.59
R] 12/26/2004 1:59.58
Ry 12/25/2004 1:59.57
Rl 12/24/2004 2:10:49
R/l 12/23/2004 2:10:49
R 1212202004 20807
R 1221 /2004 20805
Rl 122002004 2.08.07
Rl 12/19/2004 2:10:49
Ryl 12118/2004 21052
R 12/17/2004 21050 _

,@@ @ - E | | eaun B x-aus - 1 v-as v| 8 Cursar » FKLabeIs » Elview ):

40 a0

120

160 200

240

BPF 0-500 Hz T:0.00- 800,00 ms RMS 8,067 mkm |T: 0.00- 276,47 ms RMS 8,726 mltl b 114,551 ms |'\": 2,927 mkm

nn_m_

| j Analysiz

| ~\DemaDB32

| WPlantiMaching Shop Nol'MachineTran 1| |

Figure 203 Viewing three filtered waveforms

As a result, you can compare the waveforms filtered by various filters.

To add a new filter:

1. On the Data view parameters tab, select the Show filters check box and click the

Add button.

The Filter parameters dialog box appears.

Filter parameters

Mame:

I 15t Fundamental

Band:

Fromm I an

o]

ko I gl Hz

Cancel |

Figure 204 Filter parameters dialog box

2. Type a name of the filter.

3. Specify the band range and click OK.

The created filter appears in the list of available filters.

To modify filter parameters:

1. Inthe Filters list, click the filter of interest and then click the Edit button.

The Filter parameters dialog box appears.

2. Modify the parameters you need and click OK.
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To delete a filter:
1. Inthe Filters list, select the filter to be deleted and then click the Edit button.

2. Click Yes to confirm the deletion.
The selected filter is deleted.

Viewing Envelopes

To view an envelope:

1. On the Data view parameters tab, select the Show envelopes check box and click
the Add button.

The Filter parameters dialog box appears.
4. Type a name of the filter.
5. Specify the band range of the envelope filter and click OK.

The created filter appears in the list of available envelope filters.

6. Select the check box on the left of the filter you need and click OK.

The envelope is displayed in the workspace as a separate graph.
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Figure 205 Displaying envelope
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Adjusting Waveform Parameters
To specify Y axis parameters when viewing waveforms:

1. Click 7l on the right of the View button on the toolbar, and select Data view options
from the menu.

The Wave data parameters dialog box appears.
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2. Click the Y- Axis tab.
]

Diata view parameters  Y-Axis |><-F'.xis I

Dirnensions
£ acceleration
" yelociky
@ Displacement:
View range
Fru:uml 24 967 ta | 24 967 il
‘Wiew bounds

¥ Setup according to data
£ Setup manually

fram |-24.9657 ko | 24,967 ik

k. Cancel

Figure 206 Wave data parameters dialog box—Y-Axis tab

3. Select the Y-Scale measurement unit you need.
4. Specify the Y-Scale view range you need.

5. You can also specify the data viewing limits. If the Setup according to data option
is selected, the maximum Y value will correspond to maximum value of actual data.
If the Setup manually option is selected, you may set the limits that will exceed the
specified view range.

6. Click OK.

The changes are saved.

To specify X axis parameters when viewing spectra:

1. Click 7l on the right of the View button on the toolbar, and select Data view options
from the menu.

The Wave data parameters dialog box appears.

2. Click the X-Axis tab.
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Figure 207 Wave data parameters dialog box—X-Axis tab

3. Specify the X-Scale view range you need.

4. You can also specify the data viewing limits. If the Setup according to data option
is selected, the maximum X value will correspond to maximum value of actual data.
If the Setup manually option is selected, you may set the limits that will exceed the
specified view range.

5. Click OK.

The changes are saved.

Specifying Measurement Unit of Rotation Frequency

To specify measurement unit used to display fundamental frequency:

e Right-click in the workspace and select the measurement unit of interest (Hz or
RPM) from the Rotation frequency menu.

The selected unit will be used when displaying fundamental frequencies in the list of
parameters at the workspace bottom and on the upper panel.

Adjusting Cursor

You can set a special cursor option named Locator. If this option is set, the function
value and argument (T) value will be displayed next to the cursor.
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Figure 208 Locator cursor

To apply the locator cursor:

e Right-click in the workspace and select Cursor > Locator from the menu.

Viewing Envelope Spectra

The picture below shows an example of displaying envelope spectra. To display
envelope spectra, you select a signal from a certain inspection in the panel on the left of
the graphs, and envelope spectrum of this signal is shown in the workspace on the right.
Besides the standard techniques applied to any graphs in Vibrodesigner-Standard
(zooming, labeling, printing screen, saving data in BMP, CSV and Excel formats), you
can also perform operations specific for spectrum graphs (see “Overview of Spectrum
Window Features™).

To view envelope spectra:

e Click -~ located on the right of the Envelope Spectra button (@) at the top of the
workspace and select the envelope filter of interest (envelope filters have to be
configured beforehand—for more information, see “Filters and Viewing
Parameters.”)

The spectrum of the selected signal envelope is displayed in the workspace.
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Figure 209 Viewing envelope spectra

Viewing Orbit Graphs

Introduction

An orbit is a shaft’s kinetic trajectory that represents quick in-bearing shaft’s
movements. A maintenance engineer can detect machine defects and their causes by
analyzing orbit’s shape, orbit’s changes during operation time, maximum deviation and
phase angle turn. Shaft cracks and changes of bearing and footing stiffness become
apparent when analyzing changes of shaft’s kinetic trajectory.

From the visual presentation viewpoint, an orbit is two waveforms recorded
synchronously and displayed in a common coordinates—both coordinates of points are
taken from waveform magnitudes (Y is taken from the first waveform; X is taken from
the second waveform). Typically, an orbit measurement unit is mkm (vibration
displacement). As a rule, an orbit is represented as two waveforms measured with two
transducers in orthogonal directions in one machine point.

A phase label and a phase label trajectory (time-ordered phase labels connected with a
line) are often shown on an orbit. A phase label is an orbit point that corresponds to the
sync pulse from a tachometric transducer in case of shaft’s complete rotation. Analyzing
phase labels is an important part of orbit observation. A phase label trajectory allows you
to assess misalignment relative to rotation axis.

Orbit Window Interface

The orbit window interface is shown in the picture below.

179



Vibrodesigner User's Guide

=

. <
mkm |1z.r31,r2wa 1

.1552 mi :-i.?ism Y= 33.5f9

[6-nt% P rotatio =] +95.62Hz 7 [peviation: 28346 mkm | T: 0 - 500 [0/00 - 500.00] m: | t: 350,664 rfs | : 8,297 mkm; :-12.868 mkm

B H Int
Y, mkm
Y, mkm
141
15.1
16.1

17.1

14.2
15.2

16.2

17.2

|
I

400 G600
23

Figure 210 Orbit window interface

The orbit window interface consists of the elements described below.

Orbit window interface

ELEMENT DESCRIPTION

1 Orbit type (orbit of original or filtered signal).

2 Maximum orbit deviation. Defined by the time span specified by the user
in display options.

3 Maximum magnitude of signals comprising the orbit. Defined by the time
span specified by the user in display options.

4 Date and time when the orbit was captured.

5.1,5.2 The rotation speed of selected machine shaft while measuring
waveform.

6 Orbit deviation value for current orbit point.

7 Time span of displayed data.

8 Time label for current orbit point.

9 Signal peaks for current orbit point.

10 Orbit graph area (rectangular coordinate system).

11 Delimiter of zones 10 and 12.

12 Area of two waveforms comprising an orbit.

13.1,13.2  Names of original signals.
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14.1,14.2
15.1,15.2
16.1, 16.2
17.1,17.2
18
19
20
21
22
23
24.1,24.2

25
26
27
28
29.1,29.2

Original signals areas.

Original signal frames.

Zero-values axis for original signal graphs.
Original signal graphs.

Cursor.

Time axis.

Time axis graduation marks.

Time axis measurement unit (typically, ms or sec).
Horizontal scroll bar.

Vertical scroll bar.

Measurement unit of orbit magnitude axis. Displayed on both signal and
orbit graphs.

Magnitude axis for signals and orbit.

Y axes graduation marks. Displayed on both signal and orbit graphs.
Circular grid of an orbit graph (displays equal magnitude levels).
Orbit graph.

Labels.

Analyzing Orbits

Orbits in the 2-channel measurement points are displayed only if waveform type of
signal has been specified for the channels in the Configuration mode. The picture below
shows an example of the orbit displayed in the workspace.
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Figure 211 Viewing orbit

You can work with the waveforms that form the orbit in the same way as with the normal
waveforms, except for filtering. You can apply only one filter to the initial orbit. The
picture below shows the filtered orbit and the waveforms that form the orbit. Above the
graphs, which filter has been applied (in this case BPF 0-200 Hz).

+nut0 @X—nxis - @V—Axis -| @Cursor - FZLabeIs - Eview - Sprint - BJsave -

| BPF 0 - 200 He Max deviation:; 24,723 mkm Max pesk: H= 23,525 mkm Y=12,748 mkm  |12/19/2004 2:10:50 PM
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| T: 0 - 800 [0.00 - 300.00] mfl b 1,367 ms | %: 14,105 mkm; ¥:-1.217 mkm

|Deviati0n: 14,157 mkm

B HInt

Figure 212 Filtered orbit

The dialog box for adjusting filters can be called using:
e The context menu command (Data view options)

e The toolbar button (View > Data view options)
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Only one orbit can be displayed in the workspace at a time. You are not allowed to select
more than one element from the inspection list.

Besides, from the list above the orbit graph you can select fundamental frequency and
thus view the value on the right of the list.

If synchronous waves are presented, the vertical lines are displayed on the original
waveforms graph and phase labels and their trajectories are shown on the orbit graph.
The vertical lines correspond to synchronous pulses used for retrieving phase labels.

Viewing Cepstra

Cepstra is a spectrum of original signal spectrum logarithm. In some cases, analyzing
cepstra helps locate not obvious sequences in original signal.

The picture below shows an example of displaying cepstra. To display cepstra, you select
a signal from a certain inspection in the panel on the left of the graphs, and cepstra of
this signal is shown in the workspace on the right. You can perform standard operations
with cepstra graphs (zooming, labeling, printing screen, saving data in BMP, CSV and
Excel formats).

To view cepstra:

e Click [ at the top of the workspace.

A signal cepstrum is displayed in the workspace.
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Figure 213 Viewing cepstra
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Viewing Cepstra Settings
To specify Y axis parameters when viewing cepstra:
1. Click '| on the right of the View button on the toolbar, and select Data view options

from the menu.

The Cepstrum data parameters dialog box appears.
ES

'-fixis | %-dds |

Dimensions
" peceleration
 velociky
{* Displacement

View range

Fram | -5.196 to | 2.941 dB

Wiew bounds
{* Setup according ko data
" Setup manually

from | -124.401 ko I 124,401 dB

Cancel |

Figure 214 Cepstrum data parameters dialog box—Axis Y tab

2. Select the Y-Scale measurement unit you need.
3. Specify the Y-Scale view range you need.

4. You can also specify the data viewing limits. If the Setup according to data option
is selected, the maximum Y value will correspond to maximum value of actual data.
If the Setup manually option is selected, you may set the limits that will exceed the
specified view range.

5. Click OK.

The changes are saved.

To specify X axis parameters when viewing cepstra:

1. Click 7l on the right of the View button on the toolbar, and select Data view options
from the menu.

The Cepstrum data parameters dialog box appears.

2. Click the X-Axis tab.
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Figure 215 Cepstrum data parameters dialog box—Axis Y tab

3. Specify the X-Scale view range you need.

4. You can also specify the data viewing limits. If the Setup according to data option
is selected, the maximum X value will correspond to maximum value of actual data.
If the Setup manually option is selected, you may set the limits that will exceed the
specified view range.

5. Click OK.

The changes are saved.

Viewing Hodographs

The Locus tab contains a Nyquist diagram in a special stationary mode. In this mode, all
data are captured on the same rotation frequency. Each curve (hodograph) on such a
graph is degenerated and consists the only point.

The Nyquist diagram displays in polar coordinates a set of shaft vectors. Each point on
the diagram corresponds to latest measure of the same signal harmonic performed during
latest inspection. Data for Nyquist diagram are taken from archive database (all
measurements are to be made in the same machine operating mode). Thus, the Nyquist
diagram shows how amplitude/phase of the selected harmonic is changing in time when
the operating mode is stable.

If starting from a certain instant the signal amplitude and phase significantly differ from
previous measures (or from a reference measure that was made when the machine was
working properly), it indicates some machinery changes and should attract your
attention. Typically, to define allowable levels, the uncertainty zone (circle) is drawn for
the reference measure. If all measurement are within this zone, there are no progressive
defects at the moment.

The picture below shows an example of hodograph.
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Figure 216 Viewing hodographs

The panel on the left displays the list of relative bands that contain phase data. Selecting
one of the relative bands refreshes the diagram.

Note: For more information on Nyquist diagram, see “Working with
Nyquist Diagram.”

Comparison Submode

Introduction

Vibrodesigner has a special Comparison mode designed to help you analyze graphical
data. In the Comparison submode, all the features described above are at your disposal.
The main difference from the normal mode is that you can simultaneously view
spectra/waveforms from various machines that may belong to the different machine
shops.

There are some limitations on viewing spectra in a machine measurement point. There is
no use in viewing profiles due to a profile of the waterfall spectrum is useful only when
all spectra were measured in the same point at different times. Generally, a waterfall
spectrum in the Comparison submode may contain the spectra from different machine
points and even different machines. Thus, you cannot view profile in the Comparison
submode.

To switch to the Comparison mode:
e From the View main menu, select Mode > Comparison.
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Figure 217 Comparison submode

In the Comparison submode, the Signals and Trends tabs are displayed in the
workspace. These tabs allow you to view spectra, waveforms, and trends from various
points of different machines. It facilitates the analysis and comparing vibration on
different machines.

Note: In this mode, you can display less than 36 trends at the same time.

If the workspace displays spectra (waveforms/trends) in the normal mode, the same
graphs are displayed after switching to the Comparison submode. On quitting the
Comparison submode, the workspace displays the same data as before switching to the
Comparison mode.

Changing Structure of Waveforms, Spectrums and Trends

This section describes how to add waveforms into the view pane on the Signals tab.
Unless specified otherwise, use the same procedures for spectra.

The Vibrodesigner screen in the Comparison submode consists of five panes:

e The plant hierarchy is displayed on the left. The machines and measurement points
where at least one waveform has been measured are available.

e The middle upper pane contains the list of waveforms for the selected measurement
point.

e The middle lower pane allows you to preview the waveform that can be added in the
view pane.

e The right upper pane displays the selected waveform graphs (the View pane).

e The right lower pane shows the list of selected waveforms.
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To add a signal into the view pane:
1. Inthe Comparison mode, click the Signals tab.
2. Inthe plant hierarchy on the left, select the measurement point you need.

3. In the middle upper pane, select one or more waveforms.

4. Drag the selected waveform(s) in the view pane (or use the g button.)

5. If necessary, select other measurement points of the same or different machine and
add them in the view pane in the same way.

Trends on the Trends tab are added in the view pane in the same way as for signals.
To delete the selected spectra, waveforms, and trends from the list:

e Click g above the inspection list.

Viewing Coast-downs

A machine coast-down is a non-steady operating mode when the shaft frequency is
steady decreasing after engine has been switched off. Coast-downs are analyzed on the
Stopways tab after selecting the point of interest. You can view data on three tabs:

e The F (t) tab displays how a certain parameter is changing during period.

e The F (n) tab displays how a certain parameter depends on a shaft rotation
frequency.

e The Response tab displays amplitude-frequency response and phase-frequency
response as Bode and Nyquist diagrams.

The main purpose of the Stopways window is displaying machinery vibration
characteristics for analysis. The changes of selected harmonic or operating parameters
are displayed in the workspace, and each graph displays characteristics of one parameter,
but for different coast-downs.

Note It should be noticed that the workspace contains only those data
that correspond to strictly decreasing rotation frequency, that is, to the
coast-down event.

The coast-down analysis allows you to resolve various diagnostics issues, e.g., defining
rotor self-resonance frequencies. The coast-down pattern help to define rotor bearing
condition, gaps between rotatory and non-rotatory parts and so on. You can view on a
single screen one or more graphs captured for different coast-downs.

To start working with coast-downs:
1. Inthe Analysis mode, select the machine point of interest.

2. Select the Stopways tab on the right.

The workspace displays how a certain parameter is changing during period (the F (t)
tab). You can perform standard operations applicable to every graph (zooming,
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labeling, printing screen, saving data in BMP, CSV and Excel formats). For more
information, see “Standard Techniques.”
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Figure 218 Viewing coast-downs—F(t) tab

3. Select the check box on the left of the latest coast-down on the list.

4. From the Parameter list, select the parameter of interest and click the Refresh
button.

The graph in the workspace refreshes.

5. To display how a certain parameter depends on rotation frequency, select the F (n)
tab. You can perform standard operations applicable to every graph (zooming,
labeling, printing screen, saving data in BMP, CSV and Excel formats). For more
information, see, “Standard Techniques.”
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Figure 219 Viewing coast-downs—F(n) tab

6.
7.

Select the check box on the left of the latest coast-down on the list.

From the Parameter list, select the parameter of interest.

In the Shaft list, select the machine shaft which frequency will be displayed on the X
axis and click the Refresh button.

The graph in the workspace refreshes. You can view multiple coast-downs at the
same time. If curves behavior has remarkable distinctions, you need to proceed with

in-depth analysis.

To view Nyquist and Bode diagrams, click the Response tab. For more information
on these diagrams, refer to next sections.

Working with Nyquist Diagram

The Nyquist diagram displays vibration amplitude and phase as a vector in polar
coordinates. Each diagram point is defined by length of vector (vibration amplitude)
drawn from coordinates origin, and by counter wise phase. The line that connects
diagram points in rotation frequency change sequence is a hodograph. The point order
corresponds to a shaft rotation frequency.

Note: The Nyquist diagram data are taken from files received from a
ASTD-2 machine shop system.

To start viewing a Nyquist diagram:

e Click @ on the Response tab.
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Note: A special type of Nyquist diagram (stationary data mode) is
displayed on the Locus tab. For more information, see “Viewing
Hodographs.”

Interface of Nyquist Diagram Window

The Nyquist diagram window interface is shown in the picture below.
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Figure 220 Interface of Nyquist diagram window

The Nyquist diagram window interface consists of the elements described below.

Nyquist diagram window interface

ELEMENT DESCRIPTION

1 Toolbar.

2 Information panel.

2.1 Name of displayed parameter.

2.2 Full and displayed data ranges (by rotation frequency).

2.3 Full and displayed data ranges (by amplitude).

2.4 Full and displayed data ranges (by phase).

2.5 Current date and time of current graph.

2.6 Current rotation frequency of current graph.

2.7 Current vibration vector value of active graph. In brackets—corresponding

vibration vector value of reference graph.

3 Graphical window.
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4

Parameters list.

Main elements of a Nyquist diagram are shown in the picture below.

mmfs

é 270

Figure 221 Main elements of Nyquist diagram window

Main elements of Nyquist diagram window

ELEMENT

DESCRIPTION

© 00 N oo o B~ W N Bk

[E=Y
o

Circular area of Nyquist diagram.

Arrow indicating angle count direction.
Measurement unit of vibration vector amplitude.
Amplitude axis.

Amplitude axis graduation marks.

Circular grid (represents equal amplitude levels).
Radial grid (represents equal phase values).
Phase axis graduation marks (in degrees).
Non-active graph (can be more than one).

Active graph.
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11 Cursor.

111 Current vibration vector.

12 Reference graph.

13 Reference graph cursor.

13.1 Reference vibration vector.

14 Uncertainty circle. Defines an allowable uncertainty zone of vibration vector
for this rotation frequency.

15 Change vector (vector subtraction between current and base vibration
vectors).

16 Label.

17,18 Circles that correspond to alarm and warning amplitudes of vibration
vector.

Overview of Nyquist Diagram Window Features

Besides the standard techniques applied to any graphs in Vibrodesigner-Standard
(zooming, labeling, printing screen, saving data in BMP, CSV and Excel formats), you
can perform the following operations with Nyquist diagrams:

e Modify X axis measurement unit
e Modify contents of displayed data

e Specify/discard a reference measure

To specify X axis measurement unit:

e On the toolbar, click the Hz button (Hertz will be displayed on the X axis) or the
rpm button (rotations per minute will be displayed on the X axis).

To change contents of displayed data:

e To remove original measurements from vibration vector, select check boxes on the
left of the measurements.

e To add measurements into vibration vector, clear check boxes on the left of the
measurements you need.

To specify areference measure:
1. Select the graph that will be displayed as referenced.

2. Right-click in the workspace and select Assign reference graph from the menu.

The selected graph will be displayed with green mark on the left in the parameters
list.

N B.931 mmis @ 179 ]
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To discard a reference measure:

e Select the graph of interest, right-click in the workspace and select Assign reference
graph from the menu.

The green mark for the selected graph will be discarded.
Viewing Nyquist Diagram Settings
1. Right-click in the workspace and select Data view options from the menu.

The Data view options — Nyquist diagram dialog box appears.

2. If you need to display labels, select the Show labels check box and select the label
type of interest.

3. You can display current vibration vector, reference vector, uncertainty zone, change
vectors and alarm vibration levels having selected the check box you need.

Working with Bode Diagram

The Bode diagram shows how vibration harmonic amplitude and phase depends on shaft
rotation frequency. The Bode diagram analysis allows you to resolve various diagnostics
issues. Analyzing amplitude-frequency and phase-frequency curves obtained by
measuring vibration parameters on engine bearings during rotor coast-down is the main
criteria for locating transverse crack on the engine rotor shaft.

To start viewing a Bode diagram:

e Click B on the Response tab.
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Interface of Bode Diagram Window

The Bode diagram window interface is shown in the picture below.

3 ﬁ_rmmf's_ ;l

1/, 12/ 13 16

Figure 222 Main elements of Bode diagram window

Bode diagram window interface

ELEMENT DESCRIPTION

1 Rectangular area for displaying amplitude-frequency response.
2 Rectangular area for displaying amplitude-phase response.
3 Measurement unit of amplitude-frequency response Y axis.
4 Amplitude-frequency response Y axis.

5 Graduation marks of amplitude-frequency response Y axis.
6 Amplitude-frequency response zero-values axis.

7 Measurement unit of amplitude-phase response Y axis.

8 Amplitude-phase response Y axis.

9 Graduation marks of amplitude-phase response Y axis.

10 Amplitude-phase response zero-values axis.

11 X axis.

12 X axis graduation marks.
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13
14
15
16
17
18
19
20
21

Measurement unit of X axis.
Rectangular area frames.

Vertical scroll bar.

Horizontal scroll bar.
Amplitude-frequency response graphs.
Amplitude-phase response graphs.
Cursor.

Label.

Lines of reference Bode diagram. Used to compare two diagrams.

Overview of Bode Diagram Window Features

Besides the standard techniques applied to any graphs in Vibrodesigner-Standard
(zooming, labeling, printing screen, saving data in BMP, CSV and Excel formats), you

can

perform the following operations with Nyquist diagrams:
Modify X axis measurement unit

Modify contents of displayed data

Specify/discard a reference measure

Use the locator cursor

To specify X axis measurement unit:

On the toolbar, click the Hz button (Hertz will be displayed on the X axis) or the
rpm button (rotations per minute will be displayed on the X axis).

To change contents of displayed data:

To remove original measurements from vibration vector, select check boxes on the
left of the measurements.

To add measurements into vibration vector, clear check boxes on the left of the
measurements you need.

To specify areference measure:

1. Select the graph that will be displayed as referenced.

2. Right-click in the workspace and select Assign reference graph from the menu.
The selected graph will be displayed with green mark on the left in the parameters
list.

N B.931 mmiz @ 179 ]
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To discard a reference measure:

e Select the graph of interest, right-click in the workspace and select Assign reference
graph from the menu.

The green mark for the selected graph will be discarded.

To apply the locator cursor:

e Right-click in the workspace and select Cursor > Locator from the menu.

Viewing Daily Trends Retrospect

The ASTD-2 machine shop system enables you to save so called machine daily trends—
slices of scalar vibration and monitoring parameters (band RMS, shaft amplitudes and
phases, signal peak-peak values, rotations, operating parameters). Each slice is saved into
a high-resolution (up to 1 sec) daily trend file. Typically, data for previous 1-3 months
are stored. Retrospect of such daily tends allows locating fast-developing or accidental
process on machines. This significantly helps a maintenance engineer to monitor
machinery condition effectively. On the contrary, analyzing archive inspection data
allows detecting steady-developing processes that usually affected by:

e Gradual machinery aging

e Operating conditions

e Steady minor defects affecting the entire machinery condition.
To display daily trend retrospect:

1. Inthe Analysis mode, select the machine of interest.

2. Click the ACTD Daily Trends tab on the right.
Archive daily trends are displayed in the workspace.
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Figure 223 Viewing daily trends retrospect

3. Select the trend of interest in list above the workspace.
This list contains date and time when the trend was archived.

4. Select the trend set of interest and click the Refresh button.
Real-time Monitoring

Introduction

Having installed the Vibrodesigner-RT patch, you can monitor real-time vibration data
received from ASTD-2 machine shop systems or CTD-2060/2160/3168 monitors via
LAN. This significantly expand abilities of real-time machine diagnostics. On request,
the program enables you to view current spectra, waveforms, orbits, and trend sets of
machine parameters. In Real Time mode, request are directed to a ASTD-2 server or
CTD-2060/2160/3168 monitors (but not to the Vibrodesigner database).

To switch to the Real Time mode:

1. On the View menu, select Mode > Real Time.
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¥ ¥ibrodesigner-standard
File Edit | Yiew Settings Help

. Camparison
Hide ® Plant

Plants | b Machine shop
Machire ® Configuration

Real Time

v Chbject path
v Contral panel
v Status panel

Hide Tree

Figure 224 Switching to Real Time mode

Note: When working with real-time data, the Comparison mode becomes
disabled.

The Vibrodesigner-RT window appears.

JSIE-IES|
& & ‘ [ | ‘ [ 1Y MOH (Paint 1-sep
Hide  Pint Eventlog O > E e
=8 &t B sianels | () oubie | B Trends |
B TEST_PLANT 1
e SHDP1 Time: ,@@ G - |59 0 B | oo Blwaxs » Qvois « | @ cursor » [SLobels - Eview - Sprint « [Seve -
4% Machine train 1 |
48§ Machine train 2
() TEST_PLANT_2
- SHOP_2
< 1]
[Connection properties: address 1, part 3, baudrate 0 WO CONNECTION [

Figure 225 Vibrodesigner-RT window

2. To establish connection, click |> on the toolbar.

3. When done, select the machine point of interest from the drop-down list and click
3

Refresh to retrieve data from the monitor.
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The current data are displayed in the workspace. The green indicator on the toolbar
designates that connection is established.

JSIE-IES|
f‘ Ev§Lng O ‘ P 4 ‘ b @ [V N0H Foint1eepr) | Rssh ‘
=6 AT B signals | orbts | B Trends |
el Tne 1[0 5 - M) 6@ 8| daue Come - Coomes - @ armor - sk < Blven - gpme - one
<A Machinetain1 | B142523..) 00 Hz T: 0.00- 800,00 ms RMS 1809, 744 mkm ‘T: 223.91- 23060 ms RMS 1786.888 mkm b 226,270 ms | V: 2540.625 mh

=g TEST_PLANT_2
B SHOP_2

1600

1200

400

[Connection properties: address 1, part 3, baudrate 0 |DEVICE CONMECTED |Machine: Running

Figure 226 Viewing signals in real time

To display device and database configurations:

e Click on the toolbar.

The Configuration Comparison dialog box appears. For more information, refer to
Appendixes, “Comparing Stationary Device and Database Configurations.”

To synchronize the computer and device time:

e Click @ on the toolbar.

Viewing 1-Channel Points

When viewing 1-channel measurement points, you can:
o Refresh the data displayed in the workspace

e Add the most recent ASTD-2 or vibration monitor data in the workspace for viewing
multiple graphs simultaneously

To refresh data in the workspace:

e Inthe left panel, select the machine of interest and click the Refresh button on the
toolbar.

The data in the workspace refreshes.
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Important! When switching to another point, the data in the workspace
are not saved.

As in the normal Analysis mode, you can add a new spectrum to existing ones in one of
the following views:

e 2D (spectra are collided)
e 3D-Waterfall

To add data into the workspace:
o Select the check box on the left of the measurement you need.

The ASTD-2 request is sent and the new signal is added into the workspace and
displayed along with the previously collected data.

Viewing Orbits

You can view 2-channel points as orbits. Displaying more than one orbit at a time is

7 Vibrodesigner-RT P - S

& ‘ ‘

= 4 230H [OP_1 -

Hide Piint  Event Log O ’ E @ IE’ 1oF-1 J Refresh
= Rt B sigrae [T 0tis | B9 Trones|

& TEST_PLANT 1

@; SHOP_1 [Tine || drake @ uaxs + Eians ~ | G Cursor - Flabels ~ Eview + Gk~ [5ave -
43 Machine rain 1 [ 50801

Wave 0 - 4000 Hz [Mase deviation: 2667.079 wkm Max peak: %= 1023,750 mhm V= 2559,375 mhan [4120/2007 s:08:01 P11

[P | 1000H: [u

Devietion: 2225.046 mkm [7:0-800 0,00 - 200,001 ms s | % 1018750 mk; V: 1978.125 mha

200 400 BO0

] ]

[Connection properties: address 1, port 3, baudrate 0 [EviCE conmECTED  [Machine:Ruoning
Figure 227 Viewing orbit in Real Time mode

Note: If a point belongs to a 2-channel point, the second channel data
also refreshes (but are not accumulated). An orbit is formed on receiving
either the whole orbit data or one of the orbit’s constituents.
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Viewing Trends

In the Real Time mode, you can view trends on the measurement point level. The trend
set with the point name is created for each point. This trend set contains all band/phase
configurations of this points, as well as all existing rotation frequencies (tacho channels).

Tl vibrodesigner-RT

_&1x]
& | | = = =
Hide  Print Eventlag O > | R E| Refresh
B8 do AT A Signals | [ orbits [ Trengs |
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-4 SHOP_1 o puto @ Ravs - @ e+ D Cusor - [T Labels - EView - SR - B Save - | 472072007 305 FM
48% Machine train 1
4% Machine tiain 2
=g TEST_PLANT_2
4= SHOP_2
0
13:00:00 14:00:00 15:00:00 16:00:00 17:00:00
20/04/2007
9615 rpm
J¢ 01 Em— 7550 qm
¥ 02 5769 rpm
[¢30CT: Comman B 4615 mmis
J¥ 30 CT:RMS 100 - 500.0 Hz — 2.308 mm/s =
[connection properties: address 1, port 3, baudrate [pEVICE ConnETED [Machine: Running

Figure 228 Viewing trends in Real Time mode
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Chapter 7 Database Management

This chapter describes how to manage Vibrodesigner databases.

It covers the following topics:

Introduction

Introduction
Archiving Databases
Restoring Databases

Deleting Databases

The Vibrodesigner database management system is a single utility that enables you to:

Backup databases
Restore databases from archives

Delete Databases

A database archive is stored in ZIP format.

To start working with databases:

On the Windows Start menu, point to Programs, and select Vibrodesigner >
Standard > Manage Databases.

The Vibrodesigner-Standard Database Manager dialog box appears.
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im) ¥ibrodesigner-Standard Database Manage El

— Select operation:

" Bestore a databasze

{~ Delete database(s)

¢ Back M et > E st

Figure 229 Vibrodesigner-Standard Database Manager dialog box

You can now choose one of the following actions:
e Create a database archive
e Restore a database

e Delete a database.

To automatically perform needed actions, you can also use command prompt parameters
when running the database management utility (BackupRestore.exe). The table below
describes command prompt parameters.

Command prompt parameters

PARAMETER DESCRIPTION
/OPERATION:A Start a database backup.
/OPERATION:R Start restoring a database.
/OPERATION:D Start deleting a database.

/CONTAINER:<db_name> The database for which you need to perform the
operation.

INETPATH:<server_name> A name of the server where the database resides. If the
parameter is not specified, the operation is carried out
locally.

[ZIPFILE:<file_name> A name of the file used either to store the archive or to
restore the database.

/GUI:1 Display the progress bar only.
/GUI:2 Display the progress bar and errors.
/GUI:3 Display full graphical interface.
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Note: To view information about all parameters, run
backuprestore.exe /2.

Archiving Databases

Database archiving is used to create backup copies to avoid failures and to transfer the
database on a remote computer.

Important! Close the target Vibrodesigner database before archiving.

To create a database archive:

1. Onthe Windows Start menu, point to Programs, and select Vibrodesigner >
Standard > Manage Databases.

The Vibrodesigner-Standard Database Manager dialog box appears.
2. Click Archive a database and then click Next.

A dialog box appears, prompting you to select the database to be archived.

= vibrodesigner-Standard Database Manager x|

— Chooze databaze server:

IIu:n:thu:ust j [+ This computer

— Select databasze:

I dbl j Exzting Databazes

[T iDelete DB after archive [T Delete data anly

— Destination zip-file choice:

IE:HDDcuments and Settingshdbl.zip |

< Back Mext > E st |

Figure 230 Selecting database

3. If the database resides on a remote computer, clear the This computer check box
and select the database server of interest from the drop-down list.

4. Click the Existing Databases button.

In the Select database list, you can view the list of existing databases on the
specified computer.

5. From the Select database drop-down list, select the database to be archived.
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Note: To delete the database when the archiving procedure is complete,
select the Delete DB after archive check box.

6. Inthe Destination zip-file choice box, specify a path to the file used to store the
database archive.

7. Click Next.

Note: If a file with the same name exists at the specified location, you
are prompted to either overwrite this file or cancel and then enter another
file name.

The selected backup parameters are displayed.

= vibrodesigner-Standard Database Manager x|

— iew archive operation plan:

Choogze databasze server
lozalbost

Select database:
db

Delete data or databaze:
Mo

Destination zip-file choice:
C:ADocuments and Settingssdbl.zip

< Back |

Figure 231 Backup parameters

E st |

8. Click Next.

The archiving procedure is started.
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i=) ¥ibrodesigner-Standard Database Manager El

Archive a databaze - Completed: 153,

Eanzel |

Figure 232 Archiving in progress

When completed, the successful message is displayed.

Archive a database x|

\IJ) Operation succeeded,

Figure 233 Archiving completed

9. Click OK.

Restoring Databases

You can restore a full database from the previously created archive.

To restore a database:

1. Onthe Windows Start menu, point to Programs, and select Vibrodesigner >
Standard > Manage Databases.

The Vibrodesigner-Standard Database Manager dialog box appears.
2. Click Restore a database and then click Next.

A dialog box appears, prompting you to select the archive to be restored.
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i=) ¥ibrodesigner-Standard Database Manager El

— Source zip-archive:

| .|
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Ewzting Databazes

¢ Back E st

Figure 234 Selecting archive

3. If the database to be restored is located on a remote computer, clear the This
computer check box and select the database server of interest from the drop-down
list.

4. Click _|

The Source zip-file choice dialog box appears.

Source zip-file choice... ed |

Folder : I@UD j = EF R

Data
Documentation

DemaoDE

File name: |.;||:.1 Open I
File type : IZip-archi\-‘es [*.zip] j Cancel |
A

o

Figure 235 Selecting archive file

5. Select the archive file of interest and click Open.

A path to the selected archive file is displayed in the Source zip-archive box, and a
file name appears in the Restore database as: box.
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i=) ¥ibrodesigner-Standard Database Manager El

— Source zip-archive:
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— Restore databaze as:
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Figure 236 Choosing database name

By default, a database name is the same as the archive file name. You can also specify
another name of the database to be restored in the Restore database as: box. To view a
list of existing databases on the specified computer, click the Existing Databases button.
Vibrodesigner does not allow restoring a database with the name of the existing
database.

6. Click Next.
The selected restoring parameters are displayed.

imy vibrodesigner-standard Database Manager X|

— Yiew restore operation plan;

Source zip-archive:
C:hProgram Filez\Technekons'Dhdbl . zip

Festare on server:
lozalbiost

Restore databaze as
dbz

E st

< Back |

Figure 237 Restoring parameters

7. Click Next.

The restoring procedure is started.
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i=) ¥ibrodesigner-Standard Database Manager El

Restore a databaze - Completed: 753

Eanzel |

Figure 238 Restoring in progress

When completed, the successful message is displayed.

Restore a database x|

\IJ) Operation succeeded,

Figure 239 Restoring completed

8. Click OK.

Deleting Databases

If necessary, you may delete Vibrodesigner databases.

To delete a database:

1. Onthe Windows Start menu, point to Programs, and select Vibrodesigner >
Standard > Manage Databases.

The Vibrodesigner-Standard Database Manager dialog box appears.
2. Click Delete database(s) and then click Next.

A dialog box appears, prompting you to select the archive to be deleted.
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Demol B
&r

¢ Back Mest » E st

Figure 240 Selecting database

3.

Delete database(s) x|

If the database to be deleted is located on a remote computer, clear the This
computer check box and select the database server from the drop-down list.

Click the Existing Databases button.
A list of existing databases is displayed on the right.
Click a name of the database you need.

You can also select more than one database at a time, holding CTRL or SHIFT
down.

Click Next.
You are prompted to confirm the deletion.
Click Yes.

The deletion procedure is started. When completed, the successful message is
displayed.

\!J) Cperation succeeded,

Figure 241 Deletion completed

8.

Click OK.
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Chapter 8 Event Log

The event log is the record of system events, which is used as a troubleshooting tool to
fix Vibrodesigner problems. All the errors occurred while working with the system are
registered in the event log. For example, if an error occurred while exporting inspections,

the event log will help you easily locate a cause of the problem.

To view the event log:

1. Select View Database Event Log from the File menu or click & on the toolbar.

The Database Event log dialog box appears.

7| Database Event Log

Event Emor Code Date/Time

] Source I

@ IFileT ransferSync::PutBlockl] retumed an emor  0xE0070003 |- 06.11.2005 21:16:58
Q IFileTransferSync:: PutBlock(] retumed an emor  0x80070003 [-..  06.11.2005 21:14:23

Event list —/

Selected event

“WML_CONVERTER
SWML_CONVERTER

description =,2005 21:16:58

WMLEANVERTER

0=B00700037-2147024893) - The system couldn't find the specified path
Inspections exportdimport

|FileT ransferSync: PutBlock() returned an enor

Refiesh

Clear Close

Figure 242 Database event log

2. Click the Refresh button.

The last 256 event are displayed in the event list.

Vibrodesigner provides you with three event types. The event type is indicated as a

special icon in the Event field.

Event message types

IcoN NAME DESCRIPTION
Information This message informs you about events that do not affect
@ message the program operation. Not used in the current version.
Warning A configuration error. If such an error occurred, view the
& event description in the lower pane. If necessary, ask the

system engineer to help you solve this problem.
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IcoN NAME DESCRIPTION
Error A critical error. For example, such an error may occur
Q when you try to modify a “Read Only” file.

The table below describes the fields displayed in the event list.

Description of event log fields

FIELD DESCRIPTION
Event A brief description of the error.
Error code A system error code in decimal and hexadecimal formats. This

information may help the developer fix the problem.

Date/Time (local) The local date and time on the operator’s workstation, which
depends on the current time zone. The time displayed in the event
log for the event occurred simultaneously in Moscow and London is
not the same.

Source A path to the object caused an error. If the \XML_CONVERTER
value is displayed, the error occurred while importing/exporting
inspections.

In the lower pane of the Database Event Log dialog box, the description of the selected
event is displayed.

Date N Message heading —\

Source —36.11,2005 21:16:58
Wkl _COMVERTER
Error code — 080070003 [-2147024853] - The system couldn't find the specified path
|pzpections exportdimport
Description ——{IFileT ranzsterSync: PutBlock() retumed an emor
Additional _/I
description

Figure 243 Selected event description

Selected event fields

FIELD DESCRIPTION

Date Date and time on the operator’s workstation at the moment of an
error.

Source A path to the object caused an error.

Error code A system error code in decimal and hexadecimal formats.

Message heading A Windows interpretation of the error, which depends on the
system localization. This information may help the system engineer
or the developer fix the problem.
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FIELD DESCRIPTION

Description A brief description of the error, which depends on the program
localization.

Additional An additional description may contain a name of the function which

description handling caused the bug. This information may help the developer

fix the problem.

To refresh the event list:
e Click the Refresh button.
The request to a database is performed, and the last 256 events are displayed.

To remove all records of the event log:

1. Click the Clear button.

You are prompted to confirm the operation.
a

? ) Clear the event lag af the opened databaser
o

Figure 244 Confirmation of event log deletion

2. Click Yes.
All the messages stored in the server database are deleted.
To close the event log:

e Click %l in the upper right corner of the event log, or click any other window.

The event log is closed.
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Chapter 9 Program Settings

This chapter describes how to customize program settings.

It covers the following topics:
e Introduction

e Program Interface Size

e Display Ranges

e Default Device

e Graph Settings

Introduction

In the current Vibrodesigner version, you can customize GUI element size, data display
ranges, graph display settings, as well as select the default data collector and system of
units.

To start customizing the program settings:
e On the main menu, click Settings > Screen.

The Settings dialog box appears.
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settings x|

Data  Screen | Devicel

— Program Interface Size:
(" Largest

" Large
{* Spstem
) Small

Text Example

Screen rezolution: 1024768

System font gize; Small

] 4 | Apply |

Figure 245 Settings dialog box—Screen tab

For detailed information on the program settings, see the following sections.

Program Interface Size

On the Screen tab (see Figure 245), you can specify the size of the program interface
elements. To do so, select the option you need in the Program Interface Size section.
You may select the largest, large, or system (recommended) element size.

Display Ranges

On the Data tab, you can customize the intervals used to display data in the workspace.
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settings x|

Data I Screen I Device I

— Digplay/analyze:
f+ Al available data
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k. | Amply |

Figure 246 Settings dialog box—Data tab

To display all the data stored in the database, click All available data. You can also
specify a particular time interval to display data. To do so, click Within a time span,
and then select the needed date in the from and to fields. Selecting a date is performed in
the standard calendar dialog box.

S M TW TF S
2627 28 2930 31 1
2 3456 7 8
910 11313 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

3 Today - 12.01.200%

Figure 247 Calendar

If the With a binding to current date option is selected, you can specify the following
intervals:

e For the last number of days/months/years
e Within the current month/year

e For the previous month/year.

Default Device

On the Device tab, you can modify information about the default data collector in use.
This information is used for correct operation in some Vibrodesigner modes.
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settings x|

Dats I Screen DEViDEl

Default data collection device.

Pleaze zelect one of the followings:

5TD-500 Collector |

k. | Amply |

Figure 248 Settings dialog box—Device tab

System of Units

To select the system of units to be used while working with Vibrodesigner-Standard, do
as follows:

1. On the main menu, click Settings > System of Units.
The Vibration Unit Systems dialog box appears.

Syztem of Units:

& Metric [|ntermational Systern af Units}
[tz 2, iz, 1)

" Imperial [Foot-Pound-S ecand]
(g, indz, milz)

dB Reference [150 1683)
Bt OB =105 10> m/s2

Bt 04elB = 1.0 10> mmds

Ok, I Cancel |

Figure 249 Vibration Unit Systems

2. Select either metric or imperial system of units.

The dB reference level is displayed at the bottom of the dialog box.
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Chapter 10 Troubleshooting

This chapter describes how to troubleshoot known problems in Vibrodesigner.

It covers the following topics:
e Loading Data Issues

e Printing Graph Issues

Loading Data Issues

PROBLEM POSSIBLE CAUSE SOLUTION
It's impossible After the route Unfortunately, modifying the database between
to load loading, the STD- the route loading and measurements may result
measured data 500 (or STD- in loading failure. Please avoid such a situation in
from STD- 510/3300) object future.
500/510/3300 has been changed o ) )
in the plant If this situation did occur, you need to load the
hierarchy route once again (thus the measured data will be

lost), perform measurements, and then load the
newly measured data in the database.

Printing Graph Issues

In the current version, data are outputted through printing of a current window. So,
printing out spectra, waveforms or trends on black-and-white printers may result in poor
distinctiveness of color lines on the dark-gray background (default settings). If you use a
black-and-white printer, you need to modify color settings (via the Settings menu in the
main menu) to display them distinctly. Set the white color for background and graph
frames; use dark colors for graph lines.

It is recommended to hide the left panel containing the plant hierarchy to have more

room for graphs. To do so, click “Hi&= | on the toolbar.

If graphs displayed on the Signals, Trends, Orbits, and Locus tabs cannot be printed ,
change your printer settings, as shown below.
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&% HP LaserJet 9050 PCL 6 Document Properties - ilil

Advanced |F'a|:nerf'l§!ualit_l,l| Effectsl Finishingl Elutputl

@ HP LaserJet 2050 PCL & Advanced Document Sektings
% Paper/Output
@ Graphic
Eﬁh Document Sptions
: - Additional print paramneters

0K I Cancel

Figure 250 Additional print parameters

Local databases are not Accessible from Network
Computers
If users from other computers on the local network cannot access databases on your

workstation, check Windows security settings on your computer. For more information,
see “Windows Security Settings for Remote Access”.

Using Vibrodesigner with Antivirus Programs

Some antivirus programs running on your computer may seriously affect the
Vibrodesigner performance. In this case, it is recommended to use another antivirus
software or configure existing antivirus program as appropriate.
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Chapter 11 Appendixes

Alarm/Warning Types

ALARM/WARNING NAME BRIEF NAME

Warning for absolute value AV

Warning for absolute change AC

Warning for relative change RC

Remaining time before failure warning RR
Measurement Directions

# SymBOL BRIEF NAME NAME

1 H hor Horizontal

2 \Y, vert Vertical

3 A axial Axial

4 None

5 T tang Tangential

6 R rad Radial

7 X radX Radial (X)

8 Y radY Radial (Y)
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Inspection Report Example

] ][] [s][7] 101 (0] [z]
\\/ f\ \

\ ;’ /

k aeated 42202007 6:47:13 PM
on machine ry fondition Took nohce ofthe machirery condhon
condtion accorl g to tl'e Lates t daty o the mberval SR2007 - M192007 !

lone poirds ae inc ] Signahre \ Hame
Machme Q'I.OP 1 J‘
Machine: Iachine shop 1 | Mac hine 1 lhle cortains data from 3.‘19!200? / \
und anental fequencies | | i | |
easwrernert points:
Pointcode Moniloring paranaer Vahe Unit | Alrmleel | Tine Alarm levels
li‘H‘ ,“ IIF n 1] il&.cﬁli "Mc}&"
(W} (A) (4) (3)
1V RS 10 1000 173 Tt i Fl 12 24 - .
RMS 200-900 10 o — 7 12 -
2% RMS 01000 107 Lt — 7 12 24
RMS 10200 107 — — ? 12 -
F RS AL 12 11113 — 7 12 ‘ﬁ
k' RS IGO0 20 s = 2 k1]
\M-:-nituﬂng forrmlas:
Flement Moniioring parameter Vahue Uhit | Alarmleel | Time Alarm lmels
I'WI IDFMII 'Im.wl! I'mmﬁil
(W) (A) (A) (D)
P 1 — 2

5T = I e I —— : :
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Report fields description

FIELD

DESCRIPTION

1
2

8,9, 10

11

12

Pont code
Monitoring parameter
Value

Unit

Alarm level

A name of the root plant.

The local date and time on the operator’s workstation in the
following format: dd.mm.yyyy hh:mm:ss.

Depending on the operator’s choice, this field shows:
“According to the latest inspection of the machine train”
“According to the latest data from the machine train”
“Machine train condition according to the latest data in the
interval from dd.mm.yyyy to dd.mm.yyyy».

Depending on the operator’s choice, this field shows:
“All machine train points are included”
“Only point with alarms or warnings are included”.

A path from the plant to the machine shop for which the
report has been created.

A name of the machine. The machine shop where the
machine is placed is also shown.

The date interval (in dd.mm.yyyy — dd.mm.yyyy format)
when the data was collected.

Names of measurement points and shaft rotation frequency
as follows:

“(<point code>) <point name>: <value> <unit>», where:
<point code> — a code of the measurement point that is
used to measure rotation frequency,

<point name> — a name of the measurement point,
<value> — a value of the shaft rotation frequency,

<unit> — a measurement unit for the shaft rotation
frequency.

Up to three fundamental frequencies can be displayed.

Text displayed above the table with vibration and operating
mode parameters points

Text displayed above the table with calculated parameters.
A measurement point code.

A name of the monitored parameter/band.

A value of the monitored parameter.

A measurement unit of the monitored parameter.

A code of alarm level active for a certain parameter. The
following symbols can be shown:

«A» — failure level;

«M» — warning level;

«A» — absolute change warning level;

«d» — relative change warning level;

«-» — no warnings/alarms.
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Main Menu

FIELD

DESCRIPTION

Time before failure

Warning

Failure

Abs.chg.

Rel.chg.

Element

A number of days before exceeding the warning level. This
is a forecasting value calculated with the least squares
method for three previous months. Possible values:
«number of days» — is the prognosis was calculated and
its accuracy exceeds the permissible level.

«>300» — the predictable exceeding the failure level will
occur later than in 300 days or there is no failure tendency.
«?» — the prognosis calculation failed (for example,
insufficient data) or the prognosis accuracy is lower than
permissible level.

A warning level value. If two levels are set for this
parameter (the upper and lower levels), two comma-
separated numbers are displayed. The first number is the
lower warning level; the second number is the upper
warning level.

A failure level value. If two levels are set for this parameter
(the upper and lower levels), two comma-separated
numbers are displayed. The first number is the lower failure
level; the second number is the upper failure level.

An absolute change level value. Displayed as follows:

“<Jevel>/<number_of_days> days”, where

<level> — a level value;

<number_of _days> - the number of days used to take
data for the reference value when calculating the level
value.

A relative change level value. Displayed as follows:

“<level>/ <number_of days> days”, where

<level> — a level value;

<number_of days> - the number of days used to take
data for the reference value when calculating the level
value.

A name of the element within the machine the calculated
parameter belongs to. If the calculated parameter belongs
to a machine (not an element), the “-” sign is displayed.

File menu

MENU COMMAND

DESCRIPTION

Create Database

Open Database

Open the Create database dialog box to create a new
database.

Open the Open database dialog box to open the
database of interest.
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MENU COMMAND

DESCRIPTION

Save
Export data

Import data

Calculate bands and

parameters

Save picture

Save the changes in a database.
Open the Export data dialog box to export inspections.

Open the Load inspection data dialog box to import
inspections.

Compute the values of calculated frequency bands and
calculated parameters. This operation is used 1) after
changing band parameters and consequently deleting
band values; 2) after modifying monitoring formulas.

Open the Save As dialog box to save the graphs
displayed in the workspace.

Print Open the Print dialog box to print out the graphs
displayed in the workspace.

Exit Quit Vibrodesigner.

Edit menu

MENU COMMAND DESCRIPTION

Delete
Rename

Move up

Move down

Cut
Copy

Paste

Export structure
Import structure

Undo

Remove the selected object of the plant hierarchy.
Rename the selected object of the plant hierarchy.

Move the selected object (or the measurement point) one
level up in the hierarchy.

Move the selected object (or the measurement point) one
level down in the hierarchy.

Cut the selected object to the Clipboard.
Copy the selected object to the Clipboard.

Paste the object from the Clipboard to the specified
location.

Export the selected data structure into a text file.
Import the data structure from a text file.

Cancel the last operation.

View menu

MENU COMMAND

DESCRIPTION

Mode > Analysis

Mode Comparison

Switch to the Analysis mode

Switch to the Comparison submode of the Analysis
mode.
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MENU COMMAND

DESCRIPTION

Mode > Real Time
Mode > Configuration
Obiject path

Control panel

Status panel

Plant

Machine shop

Machine

Switch to the Real Time mode.

Switch to the Configuration mode.
Display/hide a path to the selected object.
Display/hide the toolbar.

Display/hide the status bar.

Display the entire plant hierarchy in the Vibrodesigner
panel (available in the Configuration mode).

Display machine shops in the drop-down list (available in
the Configuration mode).

Display machine shops and machines in the in the drop-
down lists (available in the Configuration mode).

Settings menu

MENU COMMAND

DESCRIPTION

Data

Screen

Default Device

Open the Data tab of the Settings dialog box to specify
display ranges.

Open the Application View tab of the Settings dialog
box to specify program’s interface.

Open the Device tab of the Settings dialog box to
specify the default device.

Help menu

MENU COMMAND

DESCRIPTION

Vibrodesigner-Standard Help

About Vibrodesigner-
Standard

Display the online help system.

Display the About Vibrodesigner-Standard dialog box.

Keyboard Shortcuts

KEYBOARD COMMAND  ACTION

COMMENTS

GRAY+ Zoom In Extend the X-Scale (Y-Scale) twice.
(CTRL+GRAY+)
GRAY- Zoom Out Shrink the X-Scale (Y-Scale) twice.

(CTRL+GRAY-)
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KEYBOARD COMMAND  ACTION COMMENTS

GRAY* Autoscale Reset the initial X-Scale (Y-Scale)
(CTRL+GRAY?¥) interval.

RIGHT ARROW, Move the cursor along the X scale.
LEFT ARROW

UP ARROW, Select an active graph.

DOWN ARROW

CTRL+INS Add label Add a new label at the cursor location.
CTRL+DEL> Delete label Delete the selected label.

SHIFT+DEL Clear all labels Remove all labels from the workspace.

Measurement Point Editor

Editor Interface

The measurement point editor screen consists of the elements described below.

7l vibrodesigner-Standard - NOT REGISTERED -5 |D|z|
File Edit View Settings Help
= - & 8 E- B

LE_] K

E; E ?E K

Show Back fowad  Up Mode | Save Prnt | Eventlog | Cieaic Delete| Up  Down | Undo | Hollback
E) Propeties | [%h Fundamental Frequencies @ Measurement Points | 32| Monitoring Formulas |
Toolbar —— 1 S
Sese o "#@%éfi oG8 2 m X
Editor name —— .
"3TD500 Collector
Element # | [+ Point IEMeasmement Illnn ISamples IFlim IF Low [i{Amadng + Sp.Window | [+ Bands
=] 4 Turbine |1 @LPC-hor  ffjwaveform mmis - 8192 4000 - Linear Rectangular E[ﬂ]
2 |@HPChor  fifjWaveform ‘mmis 8192 4000 - Linear Rectangular (1]
3 |@HPT-hor mm!s 8192 4000 - Linear Rectangular (1]
Measramen B 4 |@FT-hor [ Wavef mmis 8192 4000 Li Rectangular (11
points table L (@FT-hor 7 iaveform menfs ' - inear _ Rectangular }b[ ]
5 FT-axle [\/]Waveform mmis - 8192 4000 - Linear Rectangular T [11]
Information on © 4 H H : H ‘D—"'
selected cell
-~ ————1 Meagured signat Waveform (mm/s), 4000 Hz, 8192 samples, 0.800 second
| # Configuration | A\DemoDB32 | ATurbine [ |

Figure 251 Measurement point editor interface

1. Toolbar

Provides buttons for common operations with measurement points. It also has the
Undo button to cancel the last action and the Redo button to reverse the last Undo
operation.

2. Editor name
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Displays information about the data collector used to measure signals in the specified
points.

3. Measurement points table

Displays measurement points in a tabulated form. Here you can edit points of a
machine element model. For more information, see “Measurement Points Table.”

4. Information about selected cell

Displays additional information about the selected cell.

Measurement Points Table

You can view the measurement points table as a common table by using the scroll bar.
Each table row represents information about a single measurement point of the machine
element model.

Element # Point =] Measurement |Unit Samples |[FHigh |FLow Averaging SpWindow Bands
=] -mTurbine 1 @LPC-hDr Waveform mmss a1az 4000 i- Linear Rectangular g}_,.,l‘['l 1]
2 | @BHPC-hor Wigrvetorm mmis g192 an0n - Linear Rectanogular gh‘n 1]
3 |@BHPT-hor Wiarvatarm mmis a192 000 - Lingar Rectangular gh‘n 1]
1 @ FT-hor Wavetorm mmss 8192 4000 - Linear Rectangular g}_,.,l‘['l 1]
5 @ FT-axle Waveform mmis g1a2 4000 - Lingar Rectangular EE[‘I 1]

Figure 252 Measurement points table

Cell values in columns set measurement point properties. Point property names are
displayed in column headings. All point properties are grouped and each point has three
cell groups:

e The Point group

This group contains cells for editing a point name, a transducer direction, and a point
abbreviation code name.

e The Measurement group

This group is used to specify measurement properties of the point. Contains the
Averaging and Spectral Window subgroups.

e The Bands group

This group is used to edit frequency bands and alarms/warnings. Contains the
Band/Parameter and A/W Levels subgroups.

To expand/collapse a cell group, click the “+” or “-” icon to the left of the group name.

228



Vibrodesigner User's Guide

Measure

] Spectrum -

fi]wiaveform

fi]vsvetorm

-] Meagure Unit Samplez |F High |F Low Averaging
|@ Spectrum - fmmis 3200 100 7 Linear
Wavefnrm mmis 8192 100 - Linear
Wavef-:nrm Mmis 8192 100 - Linear

Figure 253 Expanding cell group

Note: The group icon is displayed within the first cell of a cell group
(for example, 24 for a cell group containing measurements of Waveform
type). Clicking this icon selects the entire cell group.

Actions with rows and cells are done with the toolbar buttons and a context menu
commands.

Working with Rows

To perform any action with a row, you need first to select the row.

To select arow (one measurement point):
e Click the cell containing the row number.
The row is selected.
You can perform the following actions with an entire row:
e Add arow (at the bottom of the table)
e Duplicate the selected row
e Copyarow
e Paste a row (below the selected row)
e Replace arow
e Move arow up and down

e Delete a row

You can paste or add:
e A 1-channel point with the default parameters
e A 2-channel point with the default parameters

e A point which parameters correspond to parameters of a selected point

You can perform the following actions with a Bands sub-row of the selected point:
e Add a sub-row (at the bottom of the Bands table)

e Paste a sub-row (below the selected sub-row)
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e Replace a sub-row

e Move a sub-row up and down

e Delete a sub-row

You can paste or add:

e A band with the default parameters

e A band which parameters correspond to parameters of the selected band (of the same
or any other measurement point)

Working with Cells

Measurement point parameters are specified in its row cells. Depending on the cell type,
you can change a cell value manually or select it from the drop-down list activated by
clicking the cell. Each cell in the editor has its own format and permitted value range.
Thus, Vibrodesigner prohibits entering inappropriate values of measurement point
parameters. When attempting to enter a prohibited value, the system will not allow you
to leave the cell before you correct the value.

To perform any action with a cell, you need first to select the cell.

To select a cell:
e Click within the cell you need.

The cell is selected.

Note: To select a group cell (for example, the Point cell), click within
the cell but not the group icon.

You can use the copy and paste operations for each cell. Pasting the values incompatible
with the target cell format is prohibited. You can also copy and paste group values into a
group of cells in a row (Point, Measure, Bands). To do so, you need first to select a cell

group.
To select a cell group:

e Click a group icon in the cell you need (for example, & for the Waveform
measurement group.)

The cell group is selected. If the cell group is collapsed, only the first cell is selected.
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Tl vibrodesigner-standard - NOT REGISTERED 1Ol x]|

File Edit Wwiew Settings Help

e 5 B E R & 8 B B ¥ OB Es Es
Show  Back Forward  Up Mode | Sawve Prnt | Eventlog | Create Delete | Up  Down | Unde | Bollback

ProperlieSI Fundamental Frequencies @ Meazurement Points | 2_:] Ianitaring Formulasl

ETE EnEL | B
o o | % % tH g e & x
SK-2300 Analyzer
Element # | [+ Point I Measurement | Unit Samples |F High |FLow | [+ Averaging | [ Sp.Window | [+ Bands
1 4 Turbine |1 @LPC-hor g Wavetorm mmis a192 4000 G- Linear Rectangular g]»_r:[ﬂ]
- . £
2 |@HPC-hor P Wavetorm mmis g192 4000 Q- Lingar Rectangular — The[11]
il m
3 .QHPT-hDr @Waveform mmis 5192 4000 G- Linear Rectargular  Tiy[11]
1 .QFT-hor L@Waveform ~ fmmis 8192 40000 - Linear Rectancular :}_r,“[ﬂ]
5 |@FT-sxde  pWavetorm mmis 5192 4000 - Linear Rectangular 3’5[11]

Measured signal: ‘Waveform [mm/s], 4000 Hz, 8192 samples, 0.800 second

|j’ Configuration | DemoDBS2 | “Turbine |_|

Figure 254 Selecting cell group

You can change a column width to see all the text in the cell. To do so, drag the right
border of the column heading to set the width you need.
Drag to changs
column width

4
-] Measure Uit

|@Spec’[rum - fmmiz
fvisvetorm  mmis
fiviavetorm  mmis
Figure 255 Changing column width

Creating and Editing Measurement Points

For each machine element, you can create all needed measurement points and specify
their parameters. You may perform various actions with existing points: duplicate points;
copy and then paste or replace points; change point locations; delete points. You can also
add comments for a table row, which will be displayed when resting the mouse pointer
over the Point cell.

To create a 1-channel measurement point on the machine element:
1. Onthe Elements tab, select the machine element you need.
2. Select the Measurement Points tab on the right.

3. Toadd a new point in the table, right-click in the table and select Add 1-channel

ot

point from the menu. You can also click ® on the toolbar or press CTRL+P.
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Figure 256 Creating measurement point on element

A new 1-channel point with the default properties appears at the bottom of the table. For
each 1-channel point, you can view and edit the following parameters:

e Point name

e Transducer direction

This value is selected from a limited list (radial, tangential and so on). When

specified, the corresponding symbol is displayed in the Code cell.

e Point code

This parameter is used to identify a point on graphs or in reports. Consists of three

elements:

= The point number on the machine

= An abbreviation for the transducer orientation

= An element abbreviation name that consists of up to 3 symbols. This

abbreviation specifies the machine element where the point is placed (for

example, HPC for "high pressure compressor”, LPC for "low pressure
compressor", and so on.)

The point number is set automatically and cannot be changed. The only way to
change the point number is to move the point up/down within the element model.
The transducer orientation code is selected in the Dir. cell. Thus, in the Code cell
you may change the element abbreviation only. The other two point code elements
are generated automatically.

e A measured signal

For 1-channel point, you can select one of the following values:

= Spectrum

= Envelope Spectrum

= \Waveform

=  Parameter
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Measurement parameters

Averaging during data acquisition

Band parameters

Alarms/warnings for a band

To create a 2-channel measurement point on the machine element:
1. Onthe Elements tab, select the machine element you need.

2. Select the Measurement Points tab on the right.

3. Toadd a new point in the table, right-click in the table and select Add 2-channel

point from the menu. You can also click E:]:@ on the toolbar or press CTRL+O.

Once created, a new 2-channel point appears at the bottom of the table. The Dir. and
Code cells contains two sub-rows for each measurement channel. Notice that
characteristics of both channels are the same, except for the measurement direction.
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Figure 257 Creating 2-channel point

For each 2-channel point, you can view and edit the following parameters:
e Point name
e Transducer orientation

This value is selected from a limited list (radial, tangential and so on). When
specified, the corresponding symbol is displayed in the Code cell. Different
directions must be specified for each channel.

e Point code

This parameter is used to identify a point on graphs or in reports. Consists of three
elements:

= The point number on the machine (the same for each channel)

= An abbreviation for the transducer direction
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= An element abbreviation name that consists of up to 3 symbols. This
abbreviation specifies the machine element where the point is placed (for
example, HPC for "high pressure compressor”, LPC for "low pressure
compressor", and so on.)

The point number is set automatically and cannot be changed. The only way to
change the point number is to move the point up/down within the element model.
The transducer orientation code is selected in the Dir. cell. Thus, in the Code cell
you may change the element abbreviation only. The other two point code elements
are generated automatically.

e A measured signal
For 2-channel point, you can select one of the following values:

= Spectrum

=  Waveform
e Measurement parameters
e Averaging during data acquisition
e Band parameters

e Alarms/warnings for a band

To make multiple copies of a measurement point:

1. Select the point you need.

2. Right-click the point and select the Clone point from the menu.
The Machine Editor dialog box appears.

—iEix

Mumber of pcuints:l 3 (0] 4

Figure 258 Machine Editor dialog box

3. Type the number of points you want to create, and click OK.

The specified amount of points with the selected point parameters appear at the
bottom of the table.

To duplicate a point:
1. Select the point you need.

2. Do one of the following:

Right-click the selected point and select Duplicate point from the menu.

B
Click ® on the toolbar.

Holding the CTRL key down, click @ in the Point cell and drag the point to the
needed location (for example, at the bottom of the table).

A new point with the selected point parameters appears at the bottom of the table.

234



Vibrodesigner User's Guide

To copy a point to the Clipboard:

1.
2.

Select the point you need.

Do one of the following:

Right-click the selected point and select Copy point from the menu.
Click on the toolbar.

Press CTRL+C.

The selected measurement point is copied to the Clipboard.

To paste a point from the Clipboard:

1.
2.

Select the point below which you want to add the previously copied point.

Do one of the following:

Right-click the selected point and select Paste point from the menu.

B
Click on the toolbar.
Press CTRL+V or CTRL+INSERT.
The point from the Clipboard is inserted below the selected measurement point.

To replace a point:

1.
2.

Select the measurement point you want to replace with the previously copied point.

Right-click the selected point and select Replace point from the menu.

The selected point is replaced with the point from the Clipboard.

To change the point order in the list:

1.
2.

Select the point you need.
Do one of the following:
Right-click the selected point and select Move up or Move down from the menu.

Click ® in the Point cell and drag the point to the needed location.
The point position is changed.

To delete a measurement point:

1.
2.

Select the point to be deleted.

Do one of the following:

Right-click the selected point and select Delete point from the menu.

%
Click on the toolbar.
Press CTRL+X or CTRL+DELETE.
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The selected point is deleted.

To create a comment for the measurement point:

1. Select the point of interest by clicking the row number.

2. Right-click the selected row and select Insert comment from the menu.

The Machine editor dialog box appears.

Machine Editor

Insert comment

Control poink

o Cancel

Figure 259 Machine Editor dialog box

3. Enter any necessary comments and click OK.

A small red icon appears in the upper right corner of the Point cell. When you rest
the mouse pointer above this cell, the comment is shown in a popup window.
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Figure 260 Viewing point comment

Measurement Parameters for Different Devices
STD-500 Signal Parameters

If a STD-500 data collector is selected for a machine, all parameters of this machine
points will match STD-500 specifications.
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To adjust parameters of a measured waveform:
1. Inthe Measure cell, select the type of measured signal (waveform).

2. Set the number of samples you need.
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Figure 261 Measurement properties for STD-500

The rest of the device parameters are disabled and are calculated according to the
number of samples and the STD-500 capabilities.

CTD-2060 Signal Parameters

If a CTD-2060 data collector is selected for a machine, all parameters of this machine
points will match CTD-2060 specifications.

To adjust parameters of a measured waveform:
1. Inthe Measure cell, select the type of measured signal (waveform).

2. Set the number of samples you need.

237



Vibrodesigner User's Guide

¥l ¥ibrodesigner-Standard - |EI|5|

File Edit Wiew Settings Help

woe - B B, &d & 8 | B . M B Eo
Show  Back Fonward  p Maode Save Prnt | EventLog | Create Delete | Up  Daown | Undo
Properties @ Measurement Paints I 32| Moritaring FDIITIulEISl Fundamental Frequenciesl
ETE T

o o | % %[ toe - x

CTD-2060 tanitar

=2 = Point Dir. Code F Measure = Bandls [ Band/Parameter |
1 (i Poirt W 1% P vsreetorm E[ﬂ [ RMS 10-1000 m
2 @ Poirt1 Y 2% P vareetorm - E[H [ RMS 10-1000 m
1] | i

Meazured zignal: Waveform [mzec2], 1000 Hz, 8192 samples, 3.200 zec.

|:_j’ Configuration | her | “Engine

Figure 262 Measurement properties for CTD-2060

The rest of the device parameters are disabled and are calculated according to the
number of samples and the CTD-2060 capabilities.

STD-3300 Signal Parameters

If a STD-3300 analyzer is selected for a machine, all parameters of this machine points
will match STD-3300 specifications. Using a STD-3300, you can measure either a
waveform or vibration parameter.

To adjust parameters of a measured signal:
1. Inthe Measure cell, select the type of measured signal (waveform or parameter).

2. Inthe row cells, select the measurement parameters of interest.
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Figure 263 Measurement properties for STD-3300

How to Create and Edit Bands

To create a band in a measurement point:
1. Onthe Elements tab, select the machine element you need.

2. Click the Measurement points tab on the right.

The table displays a list of measurement points.

3. Inthe group cell Bands of the measurement point you need, click the dh icon.

The Bands group of the measurement point is selected.

4. Right-click in the table and select Create band from the menu. You can also use the

EEE button or press CTRL+B.

At the bottom of the Bands sub-table of the selected measurement point, a new band

appears.

5. Inthe Band/Parameter cell, type the band name you need.

6. Repeat Steps 4-5 to create all necessary bands for the measurement point.

The picture below shows 11 bands created at the selected measurement point.
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Figure 264 Eleven bands

To perform any action with a band, you need first to select the band.

To select a band:
e Click the group icon (@) in the Band/Parameter cell.
The band is selected.
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Figure 265 Selecting band

To duplicate a band:
1. Select the band you need.

2. Do one of the following:

e Right-click the selected band and select Duplicate band from the menu.

E
e Click %onthetoolbar.

e Holding the CTRL key down, click [ in the Band/Parameter cell and drag the
band in the needed location (for example, at the bottom of the sub-table).

A new band with parameters identical to those of the selected band appears at the
bottom of the Bands table.

To copy a band:
1. Select the band you need.

2. Do one of the following:

¢ Right-click the selected band and select Copy parameter from the menu.

e Click on the toolbar.

e Press CTRL+C.
The selected band is copied to the Clipboard.

To paste a band:
1. Select the band below which you want to add the previously copied band.

2. Do one of the following:
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e Right-click the selected band and select Paste parameter from the menu.

e Click on the toolbar.
e Press CTRL+V or CTRL+INSERT.

The band from the Clipboard is inserted below the selected band.
To replace a band:
1. Select the band you want to replace with the previously copied band.

2. Right-click the selected band and select Replace parameter from the menu.
The selected band is replaced with the band from the Clipboard.

To change the band order in the list:
1. Select the band you need.

2. Do one of the following:
¢ Right-click the selected band and select Move up or Move down from the menu.
o Click [ in the Band/Parameter cell and drag the band in the needed location.

The band position is changed.
To delete a band:
1. Select the band to be deleted.

2. Do one of the following:

¢ Right-click the selected band and select Delete parameter from the menu.

. b4
e Click on the toolbar.
e Press CTRL+X or CTRL+DELETE.
The selected band is deleted.

Adjusting Absolute Band

To adjust an absolute band:

e Enter into the table cells the necessary parameter values for the created bands:
= Band name
= Band measurement unit
= Band type (Abs)
= Lower frequency of a band (F)
=  Upper frequency of a band (Fpign)
=  Warning+ level (W+)
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= Alarm+ level (A+)
= Warning level for value change (D)

= Warning level for percentage change (s)

Note: (W-) and (A-) levels are not used for bands. They may be set for
parameters only.

Adjusting Relative Bands

Before adjusting a relative band, you need first to define fundamental frequencies for a
machine element model. The actual range of a relative band depends on the fundamental
frequency in use and is constantly changed over time. Hence, for calculating RMS in a
relative band:

1.

The center frequency is calculated.

This frequency is linked to the shaft rotation frequency. The fundamental frequency
value is not defined explicitly as this value is measured at the moment of calculation
and depends on the machine operating mode.

The band limits are calculated.

RMS in the band frequency range is calculated in accordance with the lower and
upper frequencies of the band.

Having created fundamental frequencies, you may adjust your relative bands.

To adjust relative bands for a machine element:

1.
2.

4.

Click the Measurement points tab.

In the Type cell of the band you need, select a band type from the drop-down list.
For a relative band, you can choose one of the following values:

* Rel, % (a band boundaries are set as a fixed percentage of the center frequency).

= Rel, Hz (a band boundaries are set as an offset in hertz from the center
frequency).

Specify the center frequency. To do so, in the first Fc cell specify the multiplier, and
then select the needed fundamental frequency in the second Fc cell (Fc means center
frequency). Fundamental frequencies are added on the Fundamental frequencies
tab (see above in this section)

The center frequency is calculated as Fc = k*N, where k is a multiplier (typically,
0.5, 1, 2 or 3), and N is the fundamental frequency (it is equal to the shaft rotation
frequency at the moment of band calculation). The multiplier specifies the harmonic
number of the fundamental frequency for which the relative band is calculated. As a
result, using the multiplier and the fundamental frequency, you may specify a certain
logical frequency multiple to the shaft rotation frequency.

Specify the lower frequency of the band.
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For the Rel, % band type, the lower boundary is set in percentage; the accuracy is
one decimal place. For the Rel, Hz band type, the lower boundary is set in Hz; the
accuracy is up to two decimal places. Only positive humbers are acceptable.

Specify the upper frequency of the band.

For the Rel, % band type, the upper boundary is set in percentage; the accuracy is
one decimal place. For the Rel, Hz band type, the upper boundary is set in Hz; the
accuracy is up to two decimal places. Only positive numbers are acceptable.

If necessary, clear the Calc. check box.

If this check box is selected, the band value is calculated from the measured
(recorded) signal. If the check box is not selected, the band value is recorded to the
database in the same way signal values are; the band value is not automatically
calculated neither recorded to the database.

Measuring Peak or Peak/Peak in the Point

To specify measurement of peak or peak/peak in a measurement point:

1.
2.

L N o O

On the Elements tab, select the machine element you need.

Click the Measurement points tab on the right.
The table displays a list of measurement points.

In the group cell Bands of the measurement point you need, click the icon.

The Bands group of the measurement point is selected.

Right-click in the table and select Create band from the menu. You can also use the
button or press CTRL+B.

At the bottom of the Bands sub-table of the selected measurement point, a new band
appears.

In the Band/Parameter cell, type the band name you need and press ENTER.
To measure a signal amplitude in the point, select Peak in the Type cell.
To measure a peak-peak value in the point, select Peak-peak in the Type cell.

Select the Calc. check box if you need to calculate peak or peak-peak from the
signal. If the check box is not selected, these values will be recorded from the
inspection data.

Configuring Calculated Parameters

Use of Calculated Parameters

Calculated parameters is a powerful tool for machine diagnostics. In fact, calculated
parameters are scalar values computed from current measured or calculated machine
parameters using specified formulas. During each inspection, calculated parameters are
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automatically computed and saved into the database. Thus, you can create and monitor
calculated parameters trends. Such trends can be viewed and analyzed as any other
parameter trends in Vibrodesigner, e.g. band trends, shaft trends and so on. Analyzing
trends allows you to trace data tendencies and predict subsequent data changes. For more
information on parameter trends analysis, see “Viewing Trends.”

You can specify alarm/warning levels for calculated parameters. If the parameter
exceeded a threshold level, an exclamation mark is displayed in the plant hierarchy (see
“Analysis of Active Alarms/Warnings”). Specifying monitoring formulas serves the
needs of automating defect development inspection.

Calculated parameters are specified for element or machine models. They can be added
into trend set for simultaneous monitoring along with other parameter trends.

Monitoring Formulas Editor Interface

Specifying calculated parameters is performed on the Monitoring formulas tab of a
particular machine model or element model.
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Figure 266 Monitoring formulas tab

The calculated parameters editor consists of the following elements:
e Toolbar providing buttons for common operations.

e Table of parameters

# Parameter Unit Monitoering Formula AW Leve |E| Variables Hame Type | Dimension |Data source
1 &I1H LPC Peak-Peak  mmis "1H LPC: Peak-Peak calculating... %, [0] 5[1] < ]wave Real Array o Wachine
2 &PH HPC Peak-Peak  immis ' 2H HPC: Peak-Peak calculating... %, [0] 5[1] < ]wave Real Array o Wachine
3 &ISH HPT Peak-Peak  mmis ' 3HHPT: Peak-Peak calculating... %, [0] 5[1] < ]wave Real Array o Wachine
4 E4H FT Peak-Peak mmis '4H FT: Peak-Peak calculating... 7, [0] 5[1] < ]wave Real Array o Wachine
5 ESA FT Peak-Peak mmis 54 FT: Peak-Peak calculsting... 7% [0] 5[1] < ]wave Real Array a0 Wachine
[ EBV Int Peak-Peak mmis ‘B Int: Peak-Peak calculating... 7% [0] 6[1] < ]wave Real Array a0 Wachine
T EBH Irt Peak-Peak mimfs '6H Int: Peak-Peak caloulating... 7%, [0] 6[1] <]weave Real Array 8 Wachine
3 Q?A Int Peak-Peak mmis ' TA Int: Peak-Peak calculating... 7%, [0] 6[1] <I]weave Real Array %, Wachine

Figure 267 Calculated parameters table
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Each table row represents information about a single calculated parameter. In a row cells,
you can set the following:

e Calculated parameter name

e Calculated parameter measurement unit

e Formula used for computing the parameter
e Alarms/warning thresholds

e Monitoring formula variables

The A/W Levels and Variables columns contain cell groups. To expand/collapse a cell
group, click the “+” or “-” icon to the left of the group name.

The Variables group cell may include multiple sub-rows each of which describes one
input variable.

=] 'l.l'ariahles| Hame | Type | Dimensio | Data source

-ﬂ[ﬁ] il Feal :Scalar Models of machine trainsMachine
<18 Feal :Scalar hodels of machine trainsWachine
o e Feal :Scalar hodels of machine trainsWachine

Figure 268 Variables group cell

Note: The group icon is displayed within the first cell of a cell group
(for example, E1 for the Variables group). Clicking this icon selects the
entire cell group.

Actions with rows and cells are done with the toolbar buttons and a context menu
commands.

Working with Rows

To perform any action with a row, you need first to select the row.

To select a row (calculated parameter):
o Click the cell containing the row number.
The row is selected.
You can perform the following actions with an entire row:
e Add arow (at the bottom of the table)
e Duplicate the selected row
e Copy arow
e Paste a row (below the selected row)
e Move arow up and down

e Delete a row

You can paste or add:

e Calculated parameter (row) with the default parameters
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e Calculated parameter (row) which parameters correspond to parameters of a selected
row

You can move up/down table’s rows. You can copy a selected row. It is possible to
delete a selected row.

You can perform the following actions with a Variables sub-row of the selected row:
e Add asub-row (at the bottom of the Variables table)

e Paste a sub-row (below the selected sub-row)

e Copy asub-row

e Delete a sub-row

In the Variables group, you can paste or add:

e A sub-row (variable) with the default parameters

e A sub-row (variable) with the parameters of selected sub-row

You can also copy the selected sub-row or delete one Variables sub-row.

Working with Cells

To perform any action with a cell, you need first to select the cell.

To select a cell:
e Click within the cell you need.

The cell is selected.

Note: To select a group cell (for example, the Variables cell), click
within the cell but not the group icon.

You can use the copy and paste operations for each cell. Pasting the values incompatible
with the target cell format is prohibited. You can also copy and paste group values into a
group of cells in a row (Regions, Variables). To do so, you need first to select a cell

group.

To select a cell group:

e Click a group icon in the cell you need (for example, £ for the Variables group.)
The cell group is selected. If the cell group is collapsed, only the first cell is selected.

You can edit any table’s cell. Editing capabilities of a particular cell depend on cell data
format and cell value restrictions.

You can change a column width to see all the text in the cell. To do so, drag the right
border of the column heading to set the width you need.

Creating and Editing Calculated Parameters

For each machine element or machine, you can create all needed calculated parameters
and specify monitoring formulas. You may perform various actions with existing
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calculated parameters: duplicate parameters; copy and then paste or replace parameters;
change the parameters order; delete parameters. You can also add comments for a table
row, which will be displayed when resting the mouse pointer over the Parameter Name
cell.

To create a calculated parameter:

1. Select either a target machine element on the Elements tab or a target machine
model on the Elements tab.

2. Select the Monitoring formulas tab on the right.

3. Toadd a new calculated parameter in the table, right-click in the table and select
Create parameter from the menu. You can also click e'}jﬂ on the toolbar.
A new row with the default properties appears at the bottom of the table.

4. In the Parameter cell, type the name of the parameter.

5. Inthe Unit cell, select the parameter measurement unit of interest from the drop-
down list.

6. Inthe Variables group cell, specify all the needed variables to be used in the
monitoring formula. For more information about creating variables, see “Creating
and editing monitoring formula variables”.

7. Double-click the Monitoring formula cell.

The Monitoring formula dialog box appears.

Monitoring Formula

' Calculating peak-peak ;l

if wave,count = 0 Then
max = wave,ikem(0)
min = wave,item()
For x =0 To {wave.count - 1)
valug = wave,itemix)
If max < walue Then
max = valle
End IF
IF min = value Then
min = walue
End IF
Mext
Result = {max - min)
end if

4 o

| Ik I Cancel |

Figure 269 Monitoring formula dialog box

8. Specify the formula to be used for computing the parameter. You can use any
VBScript statements as a formula. For more information about VBScript operators
and functions, see “Monitoring Formulas and VB Script Overview”. You can also
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use object-calculator featues that enables you to utilize predefined methods, e.g.
envelope spectrum for trends. For more information, refer to “Using Object-
Calculator.”

Note: You must assign the calculated value to the Result variable at the
end of any monitoring formula. The program retrieves the resultant value
from this reserved variable.

9. If necessary, specify alarms/warnings for the calculated parameter. To do so, click
the «-» sign in the A/W Levels column and then enter the needed values in the cells.
The table below briefly describes available alarms/warnings.

| AW Leve W+ A+ W- A- D s Tmeas
7 [2] - 30,000 - - - 0000 7

Figure 270 A/W Levels cell group

Calculated parameter alarms

CELL NAME DESCRIPTION

W+ Upper level of the warning

A+ Upper level of the alarm

W- Lower level of the warning

A- Lower level of the alarm

D Warning for absolute change

S Warning for relative change

Tmeas The number of reference days for calculating warnings for changes.

To edit a monitoring formula:

1. Inthe row of the calculated parameter of interest, select the Monitoring formula
cell.

2. Do one of the following:

= Right-click the selected cell and then select Edit from the menu.

= Click ‘?E on the toolbar.

The Monitoring formula dialog box is displayed.

3. Modify the monitoring formula of the calculated parameter and click OK.

The changed formula is saved.
To duplicate a calculated parameter:

1. Select the parameter you need.
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2. Do one of the following:

e Right-click the selected row and select Duplicate parameter from the menu.

1+
e Click %onthetoolbar.

A new row with the selected parameter properties appears at the bottom of the table.
To change the calculated parameters order in the list:
1. Select the parameter you need.

2. Do one of the following:

Right-click the selected row and select Move up or Move down from the menu.

Click the row number of interest and drag the row to the needed location.
The parameter position is changed.

To delete a calculated parameter:
1. Select the parameter to be deleted.

2. Do one of the following:

Right-click the selected parameter and select Delete parameter from the menu.

X
Click on the toolbar.

Press CTRL+X or CTRL+DELETE.
The selected parameter is deleted.

Creating and editing monitoring formula variables

Before specifying a monitoring formula, you need to create an input variables array.
Each variable is defined by :

¢ Name which must meet the VBScript naming conventions. A name of the variable:
= Must start with a letter
» Has no «period» symbols
= Consists of less than 255 symbols

= Must be unique within the formula
e Type (integer, float, bool)
e Size (scalar, vector)

e Reference to a data source

Note: A variable is a sub-row of the calculated parameter row.

To create a variable:

1. Select the Variables cell of the needed calculated parameters.
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o o >~ w

Do one of the following:

= Right-click the selected cell and then Add variable from the menu.

= Click v

A new variable with the default properties appears at the bottom of the Variables
table.

! on the toolbar.

In the Name cell, specify a name of the variable.
In the Type cell, select the variable type.
In the Size cell, specify the variable size.

Double-click the Data source cell and select a data source for the variable. As a data
source, you can select one of the following object types:

=  Waveform

= Spectra

= Parameter

= Calculated spectra

* Band

= Calculated parameter

= Alarm/warning

To delete a variable:

3.
4.

Select the variable to be deleted.

Do one of the following:

Right-click the selected band and select Delete from the menu.

. oY
Click on the toolbar.
Press CTRL+X or CTRL+DELETE.

The selected variable is deleted.

Excel File Format When Exporting Inspections

Machine List

When exporting inspection data into Microsoft Excel, a file containing multiple lists is
created. The sections below describe the format of each list.

The Machine list shows general information on a completed inspection. The data are
displayed in three column. The first column shows inspection parameter names. The
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second column contains values of the inspection parameters. The third column shows a
brief description of inspection parameter values. The table below describes inspection

parameters.

Inspection parameters

PARAMETER VALUE DESCRIPTION
CompanylD Company system ID Company name
PlantID Plant system 1D Plant name

ShoplID Machine shop system ID Machine shop name
MachinelD Machine system ID Machine name
regime System ID of machine working Name of the machine

InspectionStatusID
StartTimeLocal

StopTimeLocal

mode working mode

Inspection status system ID Inspection status name
Starting inspection local time

Finishing inspection local time

bias The difference between the
workstation local time and UTC.

ParametersNum The number of inspected
parameters

VibroNum The number of inspected

measurement points

Parameters List

The Parameters list shows information on inspected machine parameters.

Machine parameters

FIELD DESCRIPTION

PointNum Number of measurement point

Dir Brief name of transducer orientation
Abbrev Code abbreviation of point
UnitType Parameter measurement unit
DirCode Measurement direction code
UnitTypeCode Parameter measurement unit code
Time Measurement period

Validity Data validity flag

Value Parameter value
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Wave List

Bands List

The Wave list shows information about measured signals in the measurement points.
Each point is displayed on a separate list. A name of the list includes the point number
and measurement direction code, e.g. Waves1-10.

Measured signal parameters

FIELD DESCRIPTION

PointNum Number of measurement point

Dir Brief name of transducer orientation
Abbrev Code abbreviation of point

UnitType Parameter measurement unit
DirCode Measurement direction code
UnitTypeCode Parameter measurement unit code
Time Measurement time

HighFreq Upper frequency of the measurement band
Samples Number of samples

AverageType Averaging type

AverageNumber Number of averages
AverageSyncType Average synchronization type
MinValue Minimum value of measured signal
MaxValue Maximum value of measured signal
Validity Data validity flag

Value All values of the measured signal
SyncCount Number of synchronized waveforms
SynclD Synchronizad waveform 1D

The Bands list shows information on measurement bands. Each point is displayed on a
separate list. A name of the list includes the point number and measurement direction

code, e.g. Bands1-10.
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Band parameters

FIELD DESCRIPTION

PointNum Number of measurement point

Dir Brief name of transducer orientation
Abbrev Code abbreviation of point
UnitType Parameter measurement unit
DirCode Measurement direction code
UnitTypeCode Parameter measurement unit code
Time Measurement time

BandsCount Number of band in the measurent point
BandID Band ID

BandType Band type

FreqType Frequency type

ValueType Value type

Fc Center frequency

Flow Lower frequency

Fhigh Upper frequency

TachoPointNum
Validity

Value

Number of tachoparameter
Data validity flag
RMS value in the band

PhaseValue-Degree Band phase value (for relative bands only)

CuttingRelBandsCount  Amount of cutting fundamental frequencies (for remainder band
type)

CuttingRelBands Cutting Fundamental frequencies references

Sync List

The Sync list shows information on synchronized waveforms (if any). Each point is
displayed on a separate list. A name of the list includes the waveform number, e.g.
Syncl.

Synchronized waveforms parameters

FIELD DESCRIPTION
PointNum Number of measurement point
Time Measurement time

254



Vibrodesigner User's Guide

FIELD DESCRIPTION
Resolution Waveform collection resolution (Hz)
Numbers Number of samples with synchrolabels

Monitoring Formulas and VB Script Overview

This appendix describes main VVBScript operators and statements, as well as embedded
VBScript math functions.

VBScript Operators

VBScript encompasses the full set of operators:
e Arithmetic operators
e Logical operators

e Comparison and concatenation operators

When several operations occur in an expression, each part is evaluated and resolved in a
predetermined order called operator precedence. Parentheses can be used to override the
order of precedence and force some parts of an expression to be evaluated before other
parts. Operations within parentheses are always performed before those outside. Within
parentheses, however, normal operator precedence is maintained. When expressions
contain operators from more than one category, arithmetic operators are evaluated first,
comparison operators are evaluated next, and logical operators are evaluated last.
Comparison operators all have equal precedence; that is, they are evaluated in the left-to-
right order in which they appear. Arithmetic and logical operators are evaluated in the
following order of precedence:

VBScript operators

ARITHMETIC COMPARISON LoGIcAL
Negation (-) Equality (=) Not
Exponentiation (") Inequality (<>) And
Multiplication and

division (*, /) Less than (<) Or
Integer division (\) Greater than (>) Xor
Modulus arithmetic _

(Mod) Less than or equal to (<=) Eqv
Addition and —
subtraction (+, -) Greater than or equal to (>=) Imp
String concatenation Is &

(&)
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When multiplication and division occur together in an expression, each operation is
evaluated as it occurs from left to right. Likewise, when addition and subtraction occur
together in an expression, each operation is evaluated in order of appearance from left to
right.

The string concatenation operator (&) is not an arithmetic operator, but in precedence it
does fall after all arithmetic operators and before all comparison operators. The Is
operator is an object reference comparison operator. It does not compare objects or their
values; it checks only to determine if two object references refer to the same object.

VBScript Conditional Statements

Very often when you write code, you want to perform different actions for different
decisions. You can use conditional statements in your code to do this. In VBScript we
have the following conditional statements:

o if statement — use this statement if you want to execute a set of code when a
condition is true.

o if...then...else statement — use this statement if you want to select one of two sets of
lines to execute.

You should use the If...Then...Else statement if you want to either execute some code
if a condition is true or select one of two blocks of code to execute. If you want to
execute more than one statement when a condition is true, you must put each
statement on separate lines and end the statement with the keyword "End If". If you
want to execute a statement if a condition is true and execute another statement if the
condition is not true, you must add the "Else" keyword.

o if...then...elseif statement — use this statement if you want to select one of many sets
of lines to execute

You can use the if...then...elseif statement if you want to select one of many blocks
of code to execute.

e select case statement — use this statement if you want to select one of many sets of
lines to execute

You can also use the SELECT statement if you want to select one of many blocks of
code to execute.

VBScript Looping Statements

Very often when you write code, you want to allow the same block of code to run a
number of times. You can use looping statements in your code to do this. In VVBScript
there are four looping statements:

e For...Next statement — runs statements a specified number of times.

You can use a For...Next statement to run a block of code, when you know how
many repetitions you want. You can use a counter variable that increases or
decreases with each repetition of the loop. The For statement specifies the counter
variable (i) and its start and end values. The Next statement increases the counter
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variable (i) by one. Using the Step keyword, you can increase or decrease the counter
variable by the value you specify.

e For Each...Next statement — runs statements for each item in a collection or each

element of an array.

A For Each...Next loop repeats a block of code for each item in a collection, or for
each element of an array.

e Do...Loop statement — loops while or until a condition is true.

You can use Do...Loop statements to run a block of code when you do not know how
many repetitions you want. The block of code is repeated while a condition is true or
until a condition becomes true.

e While...Wend statement — Do not use it - use the Do...Loop statement instead.

VBScript Math Functions

VBScript math functions

FUNCTION

DESCRIPTION

Abs(number)

Atn(number)

Cos(number)

Exp(number)

Fix(value)

Hex(value)

Int(value)

Log(number)

Returns the absolute value of a specified number

Returns the arctangent of a number. The Atn function takes the
ratio of two sides of a right triangle (number) and returns the
corresponding angle in radians. The ratio is the length of the side
opposite the angle divided by the length of the side adjacent to
the angle. The range of the result is -pi /2 to pi/2 radians. To
convert degrees to radians, multiply degrees by pi/180. To
convert radians to degrees, multiply radians by 180/pi.

Returns the cosine of an angle. The Cos function takes an angle
and returns the ratio of two sides of a right triangle. The ratio is
the length of the side adjacent to the angle divided by the length
of the hypotenuse. The result lies in the range -1 to 1. To convert
degrees to radians, multiply degrees by pi /180. To convert
radians to degrees, multiply radians by 180/pi.

Returns e (the base of natural logarithms) raised to a power.
Returns the integer part of a specified number

Returns a string representing the hexadecimal value of a number.
If number is not already a whole number, it is rounded to the
nearest whole number before being evaluated.

Returns the integer portion of a number. The number argument
can be any valid numeric expression. If number contains Null,
Null is returned.

Returns the natural logarithm of a number. The number argument
can be any valid numeric expression greater than 0.

The natural logarithm is the logarithm to the base e. The constant
e is approximately 2.718282.You can calculate base-n logarithms
for any number x by dividing the natural logarithm of x by the
natural logarithm of n as follows: Logn(x) = Log(x) / Log(n)
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FUNCTION DESCRIPTION
Rnd(number) Returns a random number less than 1 but greater or equal to 0
Sgn(number) Returns an integer indicating the sign of a number.

Returns the sine of an angle. The Sin function takes an angle and
returns the ratio of two sides of a right triangle. The ratio is the
length of the side opposite the angle divided by the length of the
hypotenuse. The result lies in the range -1 to 1. To convert
degrees to radians, multiply degrees by pi /180. To convert
radians to degrees, multiply radians by 180/pi.

Sin(number)

Sgr(number) Returns the square root of a number.

Returns the tangent of an angle. Tan takes an angle and returns
the ratio of two sides of a right triangle. The ratio is the length of
the side opposite the angle divided by the length of the side
adjacent to the angle. To convert degrees to radians, multiply
degrees by pi /180. To convert radians to degrees, multiply
radians by 180/pi.

Tan(number)

Working with Array Variables in Monitoring Formulas

To declare an array variable in the monitoring formulas editor, you have to choose Array
in the Dimension cell, as shown in the picture below.

= Variables Hame Type Dimension | Data source
-5[1 ] S vvave Real Array - | n Wachine tr
= ]wwave Resl Arra s WMaching tr
o weave Resl Seal i

G e S rrye—

Figure 271 Creating array variable

You can use the following methods when working with array variables: Variable.ltem(i)
and Variable.Count, where Variable — a name of the array variable created in the
monitoring formulas editor by the user, Item (i) and Count — variable methods.

These methods are not VBScript properties—they are only used in the monitoring
formulas editor for array handling.

The result of the Variable.ltem(i) method is an i element of the array.

The result of the Variable.Count method is an array size (the number of array elements).

Note: You have to use the “.” (dot) delimiter between a variable name
and variable method.

Using array methods to calculate wave peak-to-peak value (example)
If wave.count > 0 Then

max=wave.item(0)

min=wave.item(0)

For x = 0 To (wave.count - 1)
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Value = wave.item(x)

If max < value Then

max = value
End If
Next
Result = (max - min)
end if

Using Object-Calculator

You can use in the monitoring formulas the object-calculator which is initialized by a
wave and fundamental frequency values, and helps you to calculate some important wave
characteristics not using bulk VBScript statements.

Examples of object-calculator and its methods usage are shown in the last section.

Creating Object-Calculator

To use the object-calculator in your formula, insert the following string at
the beginning of the formula:

Set vdePointData = CreateObject ("VdeMath.VdePointData"),

where the vdePointData variable can have any name.

Wave and fundamental frequency value initialization

To initialize a wave, insert the following string in the formula:

vdePointData.SetWave <Wave>, <Fhigh>,
where Wave — wave array variable; Fhigh — upper frequency of the wave.

To initialize a fundamental frequency value, insert the following string in
the formula:

vdePointData.SetN <N>, <F>,

where N — fundamental frequency number; F — frequency value in Hertz.

Using object-calculator to calculate data and to access data

This section contains description of object-calculator data calculating and data
accessing methods.

To receive array of wave samples, use the following variable

vdePointData.Wave
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where Wave — array of wave samples. When working with the Wave variable, you can
use the same methods as for any array (Item(i) and Count (see “Working with Array
Variables™)).

To receive array of spectrum lines, use the following variable

vdePointData.Spectrum

where Spectrum — spectrum lines array. The number of lines and step are calculated
automatically using the upper frequency. When working with the Spectrum variable, you
can use the same methods as for any array (Item(i) and Count (see “Working with Array
Variables™)).

To receive a fundamental frequency value, use the method

vdePointData.N (<N>)

where N — the number of fundamental frequency (the same as was set in SetN — see
above).

To receive afiltered signal from the original wave, use the method

vdePointData.Filter (<Flow>, <Fhigh>, <Type>)

where Flow — lower frequency of the filter in Hz, Fhigh — upper frequency of the filter in
Hz, Type — a filter type (1 — the specified band is cut, 0 — the specified band is used).
When working with the Filter variable, you can use the same methods as for any array.

To receive an envelope spectrum, use the method

vdePointData.EnvelopeSpectrum (<Flow>, <Fhigh>)

where Flow — the lower frequency of envelope filter in Hertz, Fhigh - the upper
frequency of envelope filter in Hertz. When working with this variable, you can use the
same methods as for any array.

To receive RMS in the absolute band, use the method

vdePointData.AbsRMS (<Flow>, <Fhigh>)

where Flow — the lower frequency of the band in Hertz, Fhigh - the upper frequency of
the band in Hertz. The result is scalar.

To receive RMS in the relative band (deviation from the center frequency is
expressed in Hz), use the method

vdePointData.RelHzRMS (<Left>, <Right>, <N>, <Coef>)

where Left - the width of the left band (from the center) in Hertz, Right - the width of the
right band (from the center) in Hertz, N - the number of fundamental frequency for the
center frequency, Coef — fundamental frequency multiplier. The result is scalar.

To receive RMS in the relative band (deviation from the center frequency is
expressed in %), use the method

vdePointData.RelPercentRMS (<Left>, <Right>, <N>, <Coef>)
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where Left — the width of the left band (from the center) in percentage of center
frequency, Right - the width of the right band (from the center) in percentage of center
frequency, N — the number of fundamental frequency for the center frequency, Coef —
fundamental frequency multiplier. The result is scalar.

To receive the average value of wave, use the method
vdePointData.Average
To receive the wave magnitude value within the period, use the method

vdePointData.Peak (<Tlow>, <Thigh>)

where Tlow - start time of the range in seconds (0 — not used), Thigh — end time of the
range in seconds (0 — not used).

To receive the Peak-Peak value within the period, use the method

vdePointData.PkPk (<Tlow>, <Thigh>)
where Tlow and Thigh the same as described above.

To receive the Crest value within the period, use the method

vdePointData.Crest (<Tlow>, <Thigh>)

To receive the Kurtosis value within the period, use the method

vdePointData.Kurtosis (<Tlow>, <Thigh>)

To receive the Skewness value within the period, use the method

vdePointData.Skewness (<Tlow>, <Thigh>)

Using object-calculator to transform data

This section contains description of object-calculator data transforming methods.

These methods affect the return values of the data calculating and data getting methods
described above.

To differentiate wave, use the method

vdePointData.ApplyDif

To integrate wave, use the method

vdePointData.ApplyInt

To filter wave, use the method

vdePointData.ApplyFilter <Flow>, <Fhigh>

where Flow — lower frequency, and Fhigh — upper frequency of the filter in Hz

To reset the object data to the original wave, use the method

vdePointData.Reset
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Using object-calculator in the Machine Element formulas (examples)

Let the upper frequency of the wave is 4000 Hz, and its measure unit is “mm/s”.

Formula to calculate the Crest value
Set vdePointData = CreateObject ("VdeMath.VdePointData")
vdePointData.SetWave wave, 4000.0

Result = vdePointData.Crest (0.0, 0.0)

Formula to calculate Peak-Peak value of the integrated wave (i.e. in “mkm?”) in the
frequency band of 50-60 Hz

Set vdePointData = CreateObject ("VdeMath.VdePointData")
vdePointData.SetWave wave, 4000.0
vdePointData.ApplyInt

vdePointData.ApplyFilter 50, 60

Result = vdePointData.PkPk (0.0, 0.0)

Using object-calculator in the Machine formulas (example)

Let the machine model has one fundamental frequency, and its measure unit is “rpm”.

Formula to calculate RMS value in the relative band “£5% from tripled
fundamental frequency”

’Variable N1 is link to the fundamental frequency

Set vdePointData = CreateObject ("VdeMath.VdePointData")
vdePointData.SetWave wave, 4000.0

vdePointData.SetN 1, N1/60.0

Result = vdePointData.RelPercentRMS (5.0, 5.0, 1, 3.0)

Windows Security Settings for Remote Access

To enable remote access to the databases located on your workstation, you need to
specify special Windows security settings. Choose one of the procedures below
depending on the OS installed on your computer.

To connect to a ASTD-2 machine shop system or databases located on remote computers
on the local network, you also need to properly configure security settings of the OS
installed on your computer®.

% If you have already configured necessary security settings for remote access to the databases
located on your workstation, there is no need in these additional steps.
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Windows 2000 SP4

To enable access to the databases on your computer™:

1. Onthe Windows Start menu, select Run.

The Run dialog box is displayed.

open:

Type the name of a program, Folder, document, or
Internet resource, and YWindows will open it Faor you,

2

I deamenfg

=~

Ik I Zancel | Browse, ., |

Figure 272 Run dialog box

2.

In the Open box, type dcomenfg and click OK.
The Distributed COM Configuration Properties dialog box appears.

3. Click the Default Properties tab and specify the settings as in the picture below.

Distributed COM Configuration Properties

&pplications  Default Properties |Defau|t Securit_l,JI Diefault F'n:utocolsl

[¥ Enable Distributed COM o this computer

[ Enable COM Internet Services on this computer

— Defaul Distibuted COM communication properties

The duthentication Level specifies security at the packet level,

Default Authentication Level:

Connect ﬂ

The Impersonation Level specifies whether applications can
determine who iz calling them, and whether the application can do
operations uzing the client's identity.

Default |mperzonation Level:
{1dentify |

[~ Provide additional security for reference tracking

0K I Cancel | Apply |

Figure 273 Distributed COM Configuration Properties—Default Properties
tab

1970 enable access to remote databases and ASTD-2 machine shop system, go through Steps 1-7
only.
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4. Click the Apply button and then click the Default Security tab.

5. In the Default Access Permissions section, click the Edit Permissions button and
specify the settings as in the picture below.

Registry ¥alue Permissions x|

Regsty Walue: DefaultbccessPermizzsion

Dwner: Adrminiztrator

M arme:

) Evenyone Allow dccess

Type of Access: I.-'i‘-.llnw Access j

] Cancel | Add... I Hemwel Help |

Figure 274 Registry Value Permissions dialog box

6. From the Type of Access list, select Allow Access and click OK.

7. In the Default Launch Permissions section, click the Edit Permissions button and
specify the settings as in the picture below.

Registry Yalue Permissions x|

Reqgistry Walue:  Defaultl aunchPermiszion

Owner: Account Unknown

M ame:

& Eveone Allov Launch

Type of Access: Iﬁ'-.llnw Launch j

k. Cancel | Add... I Hemwel Help |

Figure 275 Registry Value Permissions dialog box

8. From the Type of Access list, select Allow Launch and click OK.

9. Click the Apply button and then click the Applications tab.

264



Vibrodesigner User's Guide

10. On the Applications tab, select VD SERVER from the list.
The VD SERVER Properties dialog box appears.

11. On the General tab, specify the settings as in the picture below.

General |anati0n| Securit_l,JI Identit_l,JI Endpnintsl

— General properties of thiz DCOM application
Application name: WO SERVER

Application type: lozal service
utheriioaton Level: [P ~ |
Service name: woontsry

0K I Cancel | Apply
Figure 276 VD SERVER Properties

12. Click the Security tab.

13. Select Use custom access permissions and then click the Edit button.
The Registry Value Permissions dialog box appears.
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¥D SERYER Propetties 21x|

Generall Location  Sectirity |Identily| Endpoints

" Use default access parmissions

% Use custom access pemmissions 1

“You may edit who car ikt Yalue Permissions x|

Reqiztry Value: AccessPemmission
Dwrer: docount Unknown
" Use default launck  Mame:
% Use custom launc] @& Everyone

Yo may edit who car

' |se default config

— % Lge custom confic

Yo may edit who car Tope of Access: I.n’.‘n.llnw Access j
application.
Cancel | Add.. | Bemove | Help |
|
QK | Cancel | Apply |

Figure 277 Registry Value Permissions

14. From the Type of Access list, select Allow Access and click OK.

15. Select Use custom launch permissions and then click the Edit button.

The Registry Value Permissions dialog box appears.

¥D SERYER Properties x|

Generall Location  Security |Identit_l,J| Endpointsl

" Use default access permissions

— & Use custom access pemissions 1

Y'ou may edit wha car Registry ¥alue Permissions il

Regizt Walue:  LaunchPermizzion
Owner: Account Unknown
 Use default launck  Name:

— = Uze custom launc E'_ E'-.-'El_l,lljt'IE Allows Launch

ou may edit who car

" Use default config

— % LUze custom confic
ou may edit who car Type of Access: I.n’.‘n.llnw Launch j

application.
0K I Cancel | Add.. | F!emovel Help |

|
QK | Cancel | App |

Figure 278 Registry Value Permissions
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16. From the Type of Access list, select Allow Launch and click OK.

Windows XP SP1

To enable access to the databases on your computer":

1. On the Windows Start menu, select Control Panel > Administrative Tools >
Component Services.

The Component Services dialog box appears.

2. From the tree on the left, select Component Services > Computers > My
Computer.

3. Right-click My Computer and select Properties from the menu.
The My Computer Properties dialog box appears.
4. Click the COM Security tab.

5. Inthe Access Permissions section, click the Edit Default button and specify the
settings as in the picture below.

Access Permission

Default Security l
Group of user names:
ﬂi Ewvemone
Add... Remowe |
Permizzions for Everone Al Deny
Access Permission F
ak | Cancel |

Figure 279 Access Permission dialog box

6. Click OK.

1 To enable access to remote databases and ASTD-2 machine shop system, go through Steps 1-5
only.
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7. Inthe Launch Permissions section, click the Edit Defaults button and specify the

settings as in the picture below.

Launch Permission

Default Security l

GIDUD ar LSer names:

ﬁ Ewemone

Add... | Remowe |
Permizzions for Everone Al Deny
Laurch Permission F

(o ]

Cancel |

Figure 280 Launch permission dialog box

8. Click OK.

9. Inthe tree on the left, select DCOM Settings and then select VD SERVER on the

right.

@ File  aAction Wiew Window  Help

& ex]fza) 2

[ Console Roaot

DCOM Config 88 ob

- @ Component Services Mame
-0 é:lmﬁlutsrs " @Snund Recorder
= y Compuker
TInkS

+-[_ ] COM+ Applications @ =
+-423 DEOM Config @ uprpcont.exe
+-|_] Distributed Transaction C & upnpContainer
+-[_] Running Processes @upnphnst

+ @ Event Yiewer (Local) D SERVER

+- 8y Services (Local) @'u‘nlume Shadow

Figure 281 Selecting VD SERVER in DCOM settings

10. Right-click VD SERVER and select Properties from the menu.

11. On the General tab, specify the settings as in the picture below.
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VD SERVER Properties

General |Locati0n Security | Endpaints | [dentity

General properties of this DCOM application

Application Mame: VD SERVER
Application 10 {CBFFE406-3372-11D3-A0 0B-004095E 1FE18}

Application Type: Local Service

Authentication Lewel: ||[BE

Service Mame: wonkary

[ 0K H Cancel ] Apply

Figure 282 VD SERVER dialog box—General tab

12. Click the Security tab.

13. Set the Launch Permissions option to Customize and click the Edit button.

The Launch Permissions dialog box appears.

14. Specify the settings as in the picture below.

Launch Permission

Security l

G[DUD ar Uger names:

ﬁ Everyone

Add... | Remowe |
Permizzions for Everyone Allow Deny
Launch Perrission F

ak. | Cancel |

Figure 283 Launch permissions dialog box
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15. Click OK.

16. Set the Access Permissions option to Customize and click the Edit button.
The Access Permissions dialog box appears.

17. Specify the settings as in the picture below.

Access Permission

Security ]

GIDUD O W=Er names:

ﬁ Ewvemone

Add... | Remove |
Permissions for Everyone Al Deny
Access Permizsion F

Ok | Cancel |

Figure 284 Access permissions dialog box

18. Click OK.

Windows XP SP2

To enable access to the databases on your computer™:

1. On the Windows Start menu, select Control Panel > Administrative Tools >
Component Services.

The Component Services dialog box appears.

2. From the tree on the left, select Component Services > Computers > My
Computer.

3. Right-click My Computer and select Properties from the menu.

The My Computer Properties dialog box appears.
4. Click the COM Security tab.

1270 enable access to remote databases and ASTD-2 machine shop system, go through Steps 1-5
only.
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5. Inthe Access Permissions section, click the Edit Limits button and specify the
settings as in the picture below.

fAccess Permission

Security Limits ]

G[DUD ar Uger names:

LAY Everyone

Add... | Remove |
Permizzions for Bce Allow Deny
Local Access ¥
Remate Access F

ak. | Cancel |

Figure 285 Access permissions dialog box

6. Click OK.

7. Inthe Launch and Activation Permissions section, click the Edit Permissions
button and specify the settings as in the picture below.
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Launch Permission

Security Limits ]

G[DUD ar Uger names:

ﬁ Everyone

Add... | Remaove |
Permizzions for Bce Allow Deny
Local Launch F
Remate Launch F
Local Activation F
Remate Activation F

ak. | Cancel |

Figure 286 Launch permissions dialog box

8. Click OK.

9. Inthe tree on the left, select DCOM Settings and then select VD SERVER on the
right.

@ File  aAction Wiew Window  Help

& » B 2 2 - HE[E

.1 Console Rook DCOM Config 88 ob
- @ Component Services Mame
-4 mrf;utsrs " & sound Recorder
—|- =4 My Compuker
Tints
+-[_ ] COM+ Applications @ e
+-423 DEOM Config @ uprpcont.exe
+-|_] Distributed Transaction C & upnpContainer
+-[_1 Running Processes & uprphost
+ ? Ewent Viewer (Local) @D SERVER
+- 8y Services (Local) @'u‘nlume Shadow

Figure 287 Selecting VD SERVER in DCOM settings

10. Right-click VD SERVER and select Properties from the menu.

11. On the General tab, specify the settings as in the picture below.
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VD SERVER Properties

General |Locati0n Security | Endpaints | [dentity

General properties of this DCOM application

Application Mame: VD SERVER
Application 10 {CBFFE406-3372-11D3-A0 0B-004095E 1FE18}

Application Type: Local Service

Authentication Lewel: ||[BE

Service Mame: wonkary

[ 0K H Cancel ] Apply

Figure 288 VD SERVER dialog box—General tab

12. Click the Security tab.

13. Set the Launch Permissions option to Edit and click the Edit button.

The Launch Permissions dialog box appears.

14. Specify the settings as in the picture below.

Launch Permission

Security ]

GIDUD ar LSer names:

ﬁ Evemone

Add... | Remowe |
Fermizzions for Boe Al Deny
Local Launch F
Remote Launch El
Local dctivation ¥
Remote Activation ¥

ak | Cancel |

Figure 289 Launch permissions dialog box
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15. Click OK.
16. Set the Access Permissions option to Edit and click the Edit button.

The Access Permissions dialog box appears.

17. Specify the settings as in the picture below.

fAccess Permission

Secuity l

G[DUD ar Uger names:

| 4 Evervone

Add... | Remove |
Permizzions for Bce Allow Deny
Local Access ¥
Remote docess F

ak. | Cancel |

Figure 290 Access permissions dialog box

18. Click OK.

Installing STD-500/510 Driver

If you want to work with STD-500/510 monitors on your workstation, you need to install
a special driver at the first connection. Installing the driver is shown with the STD-500
monitor. Use the same procedure for installing the STD-510 driver.

To install the STD-500 driver:

1. Connect your STD-500 to any USB port of your workstation. Use a special USB
cable delivered with STD-500.

The Found New Hardware STD-500 message is displayed in the lower right corner
of the Windows desktop.
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v

1) Found New Hardware Recycle Bin
STD-500

5O =l 12:27

Figure 291 Found New Hardware message

After a while, the Found New Hardware Wizard appears.

Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch for curent and updated zoftware by
lnaking an your computer, on the hardware installation CO, or an
i web zite [with your permizzion).

Can Windows connect b Windows Update ta search for
zoftware?

() Yes, this time anly
() es. now and gvery time | connect a device
() Ma, nat this time

Click Mezt to continue.

Caticel

Figure 292 Found New Hardware Wizard—first step

2. Click No, not this time and then click Next.

Found Hew Hardware Wizard

Thiz wizard helps you install zoftware for:

STD-500

f;') If your hardware came with an installation CD
“ZE2 or floppy disk. insert it now.

What do vou want the wizard to da?

() Install the software automatically [Fecommended)

() Inztall from A list or specific lacation [Advancedf

Click Mext to continue,

[ < Back ” MHeut » J[ Cancel ]

Figure 293 Found New Hardware Wizard—second step
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3. Click Install from a list or specific location and then click Next.

Found Hew Hardware Wizard
Please choose your search and installation options. .

() Search for the best driver in these locations.

Uze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best diver found will be installed,

(*)iDon't search. | will chooze the driver to install;

Choosze thiz option to select the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for pour hardware.

[ < Back ” MHeut » J[ Cancel ]

Figure 294 Found New Hardware Wizard—third step

4. Click Don’t search. I will choose the driver to install and and then click Next.

Found New Hardware Wizard
Select the device driver you want to install for this hardware. .

Select the manufacturer and model of your hardware device and then click Mest, [F pou
% have a dizk that contains the driver you want to install, click Have Disk.

[Unable ta find any drivers for thiz device)

Cancel

Figure 295 Found New Hardware Wizard—fourth step

5. Click the Have Disk button.
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Install From Disk fgl

Inzert the manufacturer's installation dizk, and then
L= make sure that the comect drive is selected below,

Cancel

LCopy manufacturer's files from:

[3.0.0%3.00.00 000545 TAMDARD Y|

Figure 296 Found New Hardware Wizard—fourth step

6. Inthe Copy manufacturer’s files from box, specify <Vibrodesigner Installation
CD>\ Windows\INF\stdvmdrv.inf and then click OK.

Found New Handware Wizard
Select the device driver you want to install for this hardware. .

Select the manufacturer and model of your hardware device and then click Mest, [F pou
% have a dizk that contains the driver you want to install, click Have Disk.

Shove compatible hardware

Model
STD-AO0

& Thig driver iz not digitally signed!

Tell me vahy diver signing is important

[ < Back ]| Meust > |l Cancel ]

Figure 297 Found New Hardware Wizard—fifth step

7. Click the Next button.
The Files Needed dialog box appears.

Files Needed X]

- The file stdwrndre s’ on Driver dizk i ded.
e file 'stdwmdry syz' on Driver disk is neede

Type the path where the file iz lozated, and then click
ak.

Copy files from:

b3 0.0%3.00.00. 0005, standardhwindowzhin vl [ Browsze. .

e

Figure 298 Files Needed dialog box
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8. Click the Browse button, select the stdvmdrv.sys file located in the installation disk

root folder, and then click Open.

The path to the selected file is shown in the Copy files from box.

9. Click OK.
The driver installation is started.

10. When finished, click the Finish button.

The Your new hardware is installed and ready to use message is displayed in the
lower right corner of the Windows desktop.

1) Found New Hardware X

Your new hardware is installed and ready to use.

You can now view the information on the installed STD-500 in the
Vibromonitoring devices section of the Windows Device Manager.

e o o
Syste /1 i I

General [ File  action  Wiew  Help
Device B S @ ?E
ﬁ =2 WINRPSPZEN

+ -_-J Computer

+-ags Disk drives

+ § Display adapters

+|- i DYDJCD-ROM drives

; +4=4 Floppy disk controllers
Diivers + _ﬁ Floppy disk drives

: +-i=}) IDE ATAJATAPT controllers
+-z Keyboards

+- "y Mice and other poinking devices
+- & Manitars

+-E8 Mebwork adapters

+- 5 Parts (COM & LPT)
Hardwar +|- 938 Processors

@ @), sound, video and game controllers

Iy Tvstem devices
Uriversal Serial Bus controllars

“ibromonitoring devices
& STD-500

[RESE SRRk ARRE

General |Driver Dretails

Figure 299 Your new hardware is installed and ready to use message

B‘% - 210500
Device tppe; Yibromonitonng devices
M anufacturer: Technekon
Location: Lacation 0 (5TD-500)

Device status

Thig device iz working properly.

start the troubleshooter.

If you are having problems with thiz device, click Troubleshoot to

Troubleshoat... ]

Device usage:

|lze thiz device [enable)

Figure 300 STD-500 properties in Device Manager
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Comparing Stationary Device and Database
Configurations

When working with stationary devices, the device configuration must match the
configuration of machine measurement points defined in the program; otherwise, loading
inspection data into the database will fail. To view both configurations and detect
possible discrepancies, use the View configuration button on the Communication tab
(see Figure 132). The Configuration Comparison dialog box appears.

| Configuration comparison

Configured vibration channels:

Charnnel Device Syskem |
# | Lnit | F high, Hz Samples Lnit | F high, Hz Samples Point Code | Point Mame
1 mm/'s 4000 §192 mm/'s 4000 192 1y Point 1
z mm/'s 4000 G519z mm/'s 4000 §192 2N Paoint 2
3 mm/'s 4000 G519z mm/'s 4000 §192 3 Point 3
ﬂ‘} mmys 4000 3192 4 Point 4
- mmy's 4000 5192 mmy's 4000 192 o Paint 5
& mm/s 4000 5192 s 4000 192 Y Paint 6
7 mm/s 4000 5192 s 4000 192 6H Paint 6

s ERE <000 8192 FEE ooo 5192 i Paint 7
Mo IR <oon a192 EEE oon 5192 7H Paint 7

10 mmy's 4000 G192 s 4000 G192 av Paint &
11 s 4000 gl19z s 4000 8192 gH Point 8

Mz mmfs RO =152 wmjs [ EOE =152 ay Paint 9
N3 wrfs (OO 5152 wfs | G152 9H Pairt 9

14 UTE] 4000 G192 s 4000 G192 Y Pairt 10
15 UTE] 4000 g192 s 4000 G192 10H Paint 10
16 mmy's 4000 G192

Configured tacho-channels:

Channel Device System |
# unit | unit | Point Code | Paint Mame |

1 Hz RPM 11 Parameter

2 Hz

3 Hz

| | oK |

Figure 301 Comparing program and device configurations

In this dialog box, you can see the channel configuration of the connected device (in the
Device columns) as well as measurement points in the program bound to these channels
(System columns). If a channel configuration does not match a measurement point
configuration, you will see the exclamation mark (i"z) in the first column of this channel.
You can see discrepancies for channels 4, 8, 9, 12 and 13 in the picture above. If a
channel has been configured in the program but in the device this channel is blank, such
a channel is shown as grey (see channel 4 in the above picture). Mismatching in
configuration parameters is shown with red (see channels 8-9 and 12-13).

If the exclamation mark (i":) is displayed for a certain channel, loading data from the
device into the Vibrodesigner database is prohibited and thus the Gather inspection
data button on the Communication tab is unavailable. You need to change
configuration either in the device or in the program in order to load data into the
database.
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Windows Firewall Settings

If you use Windows XP SP2 on your computer, the Vibrodesigner installer will
automatically configure RPC ports and Windows firewall. Then, if a user has changed
default firewall setting, the Vibrodesigner program may work incorrectly. If so, you have
to either turn the Windows firewall off or configure it manually, as described below.

To turn Windows firewall off:

1. Open the Windows Firewall window (Start menu > Control panel > Windows
Firewall).

2. On the General tab, select Off (not recommended) and click OK.

= Windows Firewall ll

General | Exceptions | Advanced |

our PC is not protected: burn an W

Windows Firewall helpz protect vour computer by preventing unauthonized uzers
fram gaining access to your computer through the Interet or a netwark.

@ " Dn [recommended)

Thiz zetting blocks all outzide sources from connecting to this
computer, with the exception of those selected on the Exceptions tab.

[~ Don't allow exceptions
Select thiz when pou connect to public netwark s in less secure
locations, such as airports. ou will not be notified when \Windows

Firewall blocks programs. Selections on the Exceptions tab will be
ignored.

@ {* ‘0ff [not recommended}

Avoid uzing thiz zetting. Turning off Windows Firewall may make this
computer more vulnerable bo vigzes and intruders.

What elze should | know sbout Windows Firewall?

ak. I Cahicel

Figure 302 Windows firewall is turned off

If you need to work with Windows firewall turned on, do as follows:

1. Onyour computer, restrict the dynamic RPC ports range. TO do so, by means of
regedit.exe execute the RPCports.reg script, shown below.

Windows Registry Editor Version 5.00
[HKEY LOCAL MACHINE\SOFTWARE\Microsoft\Rpc\Internet]

"Ports"=hex(7):31,00,39,00,34,00,34,00,30,00,24,00,31,00,39,
00,35,00,33,00,39,\

00,00,00,00,00
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"PortsInternetAvailable"="Y"
"UselInternetPorts"="Y"

2. In the Windows firewall, open the following ports:

e 135(TCPIP) - SCM

e 19440 — 19540(TCPIP) — dynamic range of RPC ports
3. Restart your computer.

You can also automatically configure Windows firewall on the client computer by
executing the FirewalDCOM_Client.vbs BB-script (see below) and restarting the
firewall service.

' Firewall settings

' adding TCP port

Sub AddTCPPort (objProfile,Name, Number)

set objPort = CreateObject ( "HNetCfg.FWOpenPort" )
objPort.Name = Name

objPort.Protocol = 6 'NET FW IP PROTOCOL TCP
objPort.Port = Number

objPort.Scope = 1

objPort.Enabled = TRUE
objProfile.GloballyOpenPorts.Add( objPort )

end Sub

' adding UDP port

Sub AddUDPPort (objProfile,Name, Number)

set objPort = CreateObject( "HNetCfg.FWOpenPort" )
objPort.Name = Name

objPort.Protocol = 17 'NET FW IP PROTOCOL UDP
objPort.Port = Number

objPort.Scope = 1

objPort.Enabled = TRUE
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objProfile.GloballyOpenPorts.Add( objPort )

end Sub

'Execution

set objFwMgr = CreateObject ("HNetCfg.FwMgr")

set objProfile = objFwMgr.LocalPolicy.CurrentProfile

set objServices = objProfile.Services

'SCM

AddTCPPort objProfile,"RPC" ,135

' DCOM dynamic range
For n = 0 to 99
AddTCPPort objProfile, "DCOM" & (n+1)

next

;,19440+n
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Chapter 12 Glossary

Amplitude — a calculated signal that is equal to maximum deviation from a certain
harmonic signal. Amplitude is expressed in terms of peak-to peak, zero-to-peak, or RMS.
For pure sine waves only, these are related as follows: RMS = 0.707 times zero-to peak;
peak-to-peak = 2 times zero-to-peak.

Band — a specific range of frequencies. Each band has a defined upper and lower
frequency limit.

Band-Pass Filter — a filter with a single transmission band extending from lower to
upper cutoff frequencies. The width of the band is determined by the separation of
frequencies at which amplitude is attenuated by 3 dB (0.707).

Calculated signal — a signal computed by Vibrodesigner using one or more measured or
calculated signals in accordance with the specified measurement unit.

Constant — a pre-defined real number.

Database archive — a repository of structured data that based on the relational database
model.

Device — a data collector each channel of which contains one transducer.

Division — a structure unit used to create a plant hierarchy. Divisions can belong to the
root objects (database name). A machine shop division has all properties of the parent
object.

High-Pass Filter — a filter with a transmission band starting at a lower cutoff frequency
and extending to (theoretically) infinite frequency.

Inspection — the record of a set of measured signals from one or more elements of the
machine. All the inspection data are collected under the same machine conditions and
consequently can be used for vibration diagnostics. In the Vibrodesigner program, an

inspection is the record of measured data into a database.

Low-Pass Filter — a filter whose transmission band extends from 0 to an upper cutoff
frequency.

Machine — an electromechanical system designed to perform a particular technological
task on the plant. A machine consists of one or more machine elements, for example,
engine, turbine and so on. From the vibration diagnostics point of view, a machine is the
equipment for vibration diagnostics measurements. Monitoring and prediction of the
remaining time before failure and machine diagnostics can be performed either for the
entire machine or for its elements.

Machine element model — a standard machine element with a predefined set of units
and measurement points.
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Machine model — a machine type with certain properties. A machine model consists of
standard elements.

Machine shop — a plant hierarchy unit that can have child divisions and machines.

Measured signal — a signal taken from transducers and transformed into digital form in
accordance with the specified measurement unit. In contrast to calculated signals, the
measured signal is received from a data collector.

Measurement event — the record of current measured/calculated signal values into a
measurement point.

Measurement point — a certain location on a machine element model where vibration
measurements are to be performed. Each point is strictly linked to the element model. A
point is characterized by its own parameters (point code, measurement direction, point
number), measurement parameters and alarm/warning levels.

Object — a common name for any element of the plant hierarchy (machine shop,
division, machine, route, device) or any element of the machine measurement model
(element, point, measured or calculated signals).

Orbit — a way to display two synchronized waveforms measured in orthogonal directions
when the measured values (typically, vibration displacement) are plotted along
perpendicular X and Y axes. Time is the orbit parameter.

Out-of-route points — such points are belonged to a machine (machine element). The
completed unarranged measurements are recorded in out-of-route points.

Parameter — a scalar measured or calculated signal. The examples are air temperature in
a heating chamber or any vibration parameter.

Peak-to-peak amplitude — a vibration parameter that represents the doubled average
value for the spectrum element in the entire frequency range or in the band.

Phase angle — a calculated signal that uniquely defines a harmonic signal at every
instant.

Plant — a main hierarchy unit. A plant includes all downstream objects.

RMS — a vibration parameter that represents square root of the arithmetical average of a
set of squared instantaneous spectrum elements within the band.

Route — the order of measurements in points during inspection. When creating a route
from the measurement points, their measurement parameters are inherited from the
points on the corresponding machines. A route stores references to particular
measurement points, not points itself.

Scalar value — a real number.

Spectrum — a vector calculated signal. Calculated using discrete Fourier transformation
of a waveform.

Synchronized waveforms — the waveforms time axes of which are matched with the
time labels. Time labels correspond to the same condition of the vibration system. For
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example, waveforms can be synchronized by phase labels that correspond to the same
condition of the rotated shaft.

Transducer — a device for transforming the vibration magnitude into electric voltage
that is passed into the measurement channel of the data collector. Using a transducer, a
measurement is carried out. The transducer can be bound to the only point. A transducer
has many parameters, including sensitivity.

Vector- an ordered sequence of real numbers which amount is fixed and defined.

Vibration parameter — a parameter that represents some integral characteristic of
vibration, for example, band RMS.

Warning level —a level specified for measured and calculated parameters. This level is
needed to trace exceeding predefined allowable values. The warning level is a set of a
parameter name, a parameter value range, an the degree of alarm. The warning types are
listed in Chapter 11, “Alarm/Warning Types.”

Waveform — a vector formed as a serial record of measured signal in the vector elements
(strictly in time ascending order).
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Chapter 13 References

1. STD-500 Operation Manual.
2. CTD-2060 Operation Manual.
3. CTD-2160 Operation Manual.
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